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Artificial nucleic acid molecules comprising a 5'TOP UTR

The invention relates to artificial nucleic acid molecules comprising a 5'UTR element
derived from the 5'UTR of a TOP gene, an open reading frame, and optionally a 3'UTR
element, a poly(A) sequence and/or a polyadenylation signal. The invention relates further
to a vector comprising a 5’UTR element derived from the 5'UTR of a TOP gene, to a
pharmaceutical composition comprising the artificial nucleic acid molecule or the vector,
and to a kit comprising the artificial nucleic acid molecule, the vector and/or the
pharmaceutical composition, preferably for use in the field of gene therapy and/or genetic

vaccination.

Gene therapy and genetic vaccination belong to the most promising and quickly developing
methods of modern medicine. They may provide highly specific and individual options for
therapy of a large variety of diseases. Particularly, inherited genetic diseases but also
autoimmune diseases, cancerous or tumour-related diseases as well as inflammatory
diseases may be the subject of such treatment approaches. Also, it is envisaged to prevent

(early) onset of such diseases by these approaches.

The main conceptual rational behind gene therapy is appropriate modulation of impaired
gene expression associated with pathological conditions of specific diseases. Pathologically
altered gene expression may result in lack or overproduction of essential gene products, for
example, signalling factors such as hormones, housekeeping factors, metabolic enzymes,
structural proteins or the like. Altered gene expression may not only be due to mis-
regulation of transcription and/or translation, but also due to mutations within the ORF
coding for a particular protein. Pathological mutations may be caused by e.g. chromosomal

aberration, or by more specific mutations, such as point or frame-shift-mutations, all of them
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resulting in limited functionality and, potentially, total loss of function of the gene product.
However, misregulation of transcription or translation may also occur, if mutations affect
genes encoding proteins which are involved in the transcriptional or translational
machinery of the cell. Such mutations may lead to pathological up- or down-regulation of
genes which are - as such - functional. Genes encoding gene products which exert such
regulating functions, may be, e.g., transcription factors, signal receptors, messenger proteins
or the like. However, loss of function of such genes encoding regulatory proteins may,
under certain circumstances, be reversed by artificial introduction of other factors acting
further downstream of the impaired gene product. Such gene defects may also be

compensated by gene therapy via substitution of the affected gene itself.

Genetic vaccination allows evoking a desired immune response to selected antigens, such
as characteristic components of bacterial surfaces, viral particles, tumour antigens or the
like. Generally, vaccination is one of the pivotal achievements of modern medicine.
However, effective vaccines are currently available only for a smaller number of diseases.
Accordingly, infections that are not preventable by vaccination still affect millions of people

every year,

Commonly, vaccines may be subdivided into “first”, “second” and “third” generation
vaccines. “First generation” vaccines are, typically, whole-organism vaccines. They are
based on either live and attenuated or killed pathogens, e.g. viruses, bacteria or the like.
The major drawback of live and attenuated vaccines is the risk for a reversion to life-
threatening variants. Thus, although attenuated, such pathogens may still intrinsically bear
unpredictable risks. Killed pathogens may not be as effective as desired for generating a
specific immune response. In order to minimize these risks, “second generation” vaccines
were developed. These are, typically, subunit vaccines, consisting of defined antigens or

recombinant protein components which are derived from pathogens.

Genetic vaccines, i.e. vaccines for genetic vaccination, are usually understood as “third
generation” vaccines. They are typically composed of genetically engineered nucleic acid
molecules which allow expression of peptide or protein (antigen) fragments characteristic
for a pathogen or a tumor antigen /n vivo. Genetic vaccines are expressed upon

administration to a patient and uptake by competent cells. Expression of the administered
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nucleic acids results in production of the encoded proteins. In the event these proteins are

recognized as foreign by the patient’s immune system, an immune response is triggered.

As can be seen from the above, both methods, gene therapy and genetic vaccination, are
essentially based on the administration of nucleic acid molecules to a patient and
subsequent transcription and/or translation of the encoded genetic information.
Alternatively, genetic vaccination or gene therapy may also comprise methods which
include isolation of specific body cells from a patient to be treated, subsequent /n vitro

transfection of such cells, and re-administration of the treated cells to the patient.

DNA as well as RNA may be used as nucleic acid molecules for administration in the
context of gene therapy or genetic vaccination. DNA is known to be relatively stable and
easy to handle. However, the use of DNA bears the risk of undesired insertion of the
administered DNA-fragments into the patient’s genome potentially resulting in loss of
function of the impaired genes. As a further risk, the undesired generation of anti-DNA
antibodies has emerged. Another drawback is the limited expression level of the encoded
peptide or protein that is achievable upon DNA administration and its
transcription/translation. Among other reasons, the expression level of the administered
DNA will be dependent on the presence of specific transcription factors which regulate
DNA transcription. In the absence of such factors, DNA transcription will not yield
satisfying amounts of RNA. As a result, the level of translated peptide or protein obtained is

limited.

By using RNA instead of DNA for gene therapy or genetic vaccination, the risk of undesired
genomic integration and generation of anti-DNA antibodies is minimized or avoided.
However, RNA is considered to be a rather unstable molecular species which may readily

be degraded by ubiquitous RNAses.

/n vivo, RNA-degradation contributes to the regulation of the RNA half-life time. That effect
was considered and proven to fine tune the regulation of eukaryotic gene expression
(Friedel et a/, Conserved principles of mammalian transcriptional regulation revealed by
RNA half-life, Nucleic Acid Research, 2009, 1-12). Accordingly, each naturally occurring
mRNA has its individual half-life depending on the gene from which the mRNA is derived.
It contributes to the regulation of the expression level of this gene. Unstable RNAs are

important to realize transient gene expression at distinct points in time. However, long-lived
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RNAs may be associated with accumulation of distinct proteins or continuous expression of
genes. /n vivo, the half life of mRNAs may also be dependent on environmental factors,
such as hormonal treatment, as has been shown, e.g., for insulin-like growth factor |, actin,
and albumin mRNA (Johnson et a/, Newly synthesized RNA: Simultaneous measurement in
intact cells of transcription rates and RNA stability of insulin-like growth factor |, actin, and
albumin in growth hormone-stimulated hepatocytes, Proc. Natl. Acad. Sci., Vol. 88, pp.
5287-5291, 1991).

For gene therapy and genetic vaccination, usually stable RNA is desired. This is, on the one
hand, due to the fact that the product encoded by the RNA-sequence shall accumulate /n
vivo. On the other hand, the RNA has to maintain its structural and functional integrity
when prepared for a suitable dosage form, in the course of its storage, and when
administered. Thus, considerable attention was dedicated to provide stable RNA molecules
for gene therapy or genetic vaccination in order to prevent them from being subject to early

degradation or decay.

It has been reported that the G/C-content of nucleic acid molecules may influence their
stability. Thus, nucleic acids comprising an increased amount of guanine (G) and/or
cytosine (C) residues may be functionally more stable than nucleic acids containing a large
amount of adenine (A) and thymine (T) or uracil (U) nucleotides. .In this context,
WO002/098443 provides a pharmaceutical composition containing an mRNA that is
stabilised by sequence modifications in the translated region. Such a sequence modification
takes advantage of the degeneracy of the genetic code. Accordingly, codons which contain
a less favourable combination of nucleotides (less favourable in terms of RNA stability) may
be substituted by alternative codons without altering the encoded amino acid sequence.
This method of RNA stabilization is limited by the provisions of the specific nucleotide
sequence of each single RNA molecule which is not allowed to leave the space of the
desired amino acid sequence. Also, that approach is restricted to coding regions of the
RNA.

As an alternative option for mRNA stabilisation, it has been found that naturally occurring
eukaryotic mRNA molecules contain characteristic stabilising elements. For example, they
may comprise so-called untranslated regions (UTR) at their 5’-end (5’UTR) and/or at their 3'-

end (3'UTR) as well as other structural features, such as a 5'-cap structure or a 3'-
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poly(A) tail. Both, 5'UTR and 3’UTR are typically transcribed from the genomic DNA and
are, thus, an element of the premature mRNA. Characteristic structural features of mature
mRNA, such as the 5-cap and the 3'-poly(A)tail (also called poly(A)tail or
poly(A) sequence) are usually added to the transcribed (premature) mRNA during mRNA

processing.

A 3'-poly(A) tail is typically a monotonous sequence stretch of adenine nucleotides added
to the 3'-end of the transcribed mRNA. It may comprise up to about 400 adenine
nucleotides. It was found that the length of such a 3'-poly(A) tail is a potentially critical

element for the stability of the individual mRNA.

Also, it was shown that the 3’UTR of a-globin mRNA may be an important factor for the
well-known stability of a-globin mRNA (Rodgers et a/, Regulated a-globin mRNA decay is
a cytoplasmic event proceeding through 3’-to-5' exosome-dependent decapping, RNA, 8,
pp. 1526-1537, 2002). The 3'UTR of o-globin mRNA is obviously involved in the
formation of a specific ribonucleoprotein-complex, the a-complex, whose presence
correlates with mRNA stability /n vitro (Wang et al, An mRNA stability complex functions
with poly(A)-binding protein to stabilize mRNA in vitro, Molecular and Cellular biology,
Vol 19, No. 7, July 1999, p. 4552-4560).

Irrespective of factors influencing mRNA stability, effective translation of the administered
nucleic acid molecules by the target cells or tissue is crucial for any approach using nucleic
acid molecules for gene therapy or genetic vaccination. Along with the regulation of
stability, also translation of the majority of mRNAs is regulated by structural features like
UTRs, 5'-cap and 3’-poly(A) tail. In this context, it has been reported that the length of the
poly(A) tail may play an important role for translational efficiency as well. Stabilizing 3’-

elements, however, may also have an attenuating effect on translation.

Further regulative elements, which may have an influence on expression levels, may be
found in the 5"UTR. For example, it has been reported that synthesis of particular proteins,
e.g. proteins belonging to the translational apparatus, may be regulated not only at the
transcriptional but also at the translational level. For example, translation of proteins
encoded by so called ‘TOP-genes’ may be down-regulated by translational repression.
Therein, the term ‘TOP-gene’ relates to a gene corresponding to an mRNA that is

characterized by the presence of a TOP sequence at the 5’'end and in most cases by a
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growth-associated translation regulation (ladevaia et a/, All translation elongation factors
and the e, f, and h subunits of translation initiation factor 3 are encoded by 5’-terminal
oligopyrimidine (TOP) mRNAs; RNA, 2008, 14:1730-1736). In this context, a TOP
sequence — also called the ‘5’-terminal oligopyrimidine tract’ — typically consists of a C
residue at the cap site, followed by an uninterrupted sequence of up to 13 or even more
pyrimidines (Avni et al, Vertebrate mRNAs with a 5-terminal pyrimidine tract are
Candidates for translational repression in quiescent cells: characterization of the
translational cis-regulatory element, Molecular and Cellular Biology, 1994, p. 3822-3833).
These TOP sequences are reported to be present in many mRNAs encoding components of
the translational machinery and to be responsible for selective repression of the translation
of these TOP containing mRNAs due to growth arrest (Meyuhas, et a/, Translational Control
of Ribosomal Protein mRNAs in Eukaryotes, Translational Control. Cold Spring Harbor
Monograph Archive. Cold Spring Harbor Laboratory Press, 1996, p. 363-388). These TOP
sequences are thought to serve as a cis-regulatory element which inhibits the binding of
translational regulatory proteins or the translational machinery itself. As a result, the
translation of these genes is inhibited at the growth arrest of cells. More specifically, when a
cell is faced with starvation or treated by some chemicals such as 12-Otetradecanoyl-1-
phorbol-13-acetate (TPA), mRNAs of TOP genes, which are normally associated with
polysomes, change their status into the translationally inactive ‘sub-polysome’ while most
non-TOP mRNAs stay in the’polysome’ state (Yamashita et a/, Comprehensive detection of
human terminal oligo-pyrimidine (TOP) genes and analysis of their characteristics. Nucleic
Acids Res. 2008 Jun;36(11):3707-15. doi: 10.1093/nar/gkn248. Epub 2008 May 14). In this
context, it was shown that the oligopyrimidine tract at the 5’end of the 5’UTR (TOP motif)
was required for translational repression of TOP genes. The oligopyrimidine tract at the 5'
end of mammalian ribosomal protein mRNAs is required for their translational control (Levy
et al., Proc Natl Acad Sci U S A. 1991 Apr 15;88(8):3319-23). Furthermore, it was shown
that miRNA miR-10a positively controls the translation of ribosomal proteins by binding
downstream of the TOP motif present in the 5'UTRs of TOP genes. Such an enhancement of
translation was dependent on the presence of the TOP motif in the 5'UTR. Furthermore this
translational regulation of ribosomal TOP genes was dependent on the presence of miR-10a
or its human homolog miR-10b which is highly overexpressed in several tumor types and is

reportedly involved in the progression of cancer (Jrom et al, MicroRNA-10a binds the
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5'UTR of ribosomal protein mRNAs and enhances their translation.Mol Cell. 2008 May
23;30(4):460-71).

It is the object of the invention to provide nucleic acid molecules which may be suitable for
application in gene therapy and/or genetic vaccination. Particularly, it is the object of the
invention to provide artificial nucleic acid molecules, such as an mRNA species, which
provide for increased protein production from said artificial nucleic acid molecules,
preferably which exhibit increased translational efficiency. Another object of the present
invention is to provide nucleic acid molecules coding for such a superior mRNA species
which may be amenable for use in gene therapy and/or genetic vaccination. It is a further
object of the present invention to provide a pharmaceutical composition for use in gene
therapy and/or genetic vaccination. In summary, it is the object of the present invention to
provide improved nucleic acid species which overcome the above discussed disadvantages

of the prior art by a cost-effective and straight-forward approach.
The object underlying the present invention is solved by the claimed subject-matter.

For the sake of clarity and readability the following definitions are provided. Any technical
feature mentioned for these definitions may be read on each and every embodiment of the
invention. Additional definitions and explanations may be specifically provided in the

context of these embodiments.

Adaptive immune response: The adaptive immune response is typically understood to be an

antigen-specific response of the immune system. Antigen specificity allows for the
generation of responses that are tailored to specific pathogens or pathogen-infected cells.
The ability to mount these tailored responses is usually maintained in the body by "memory
cells". Should a pathogen infect the body more than once, these specific memory cells are
used to quickly eliminate it. In this context, the first step of an adaptive immune response is
the activation of naive antigen-specific T cells or different immune cells able to induce an
antigen-specific immune response by antigen-presenting cells. This occurs in the lymphoid
tissues and organs through which naive T cells are constantly passing. The three cell types
that may serve as antigen-presenting cells are dendritic cells, macrophages, and B cells.

Each of these cells has a distinct function in eliciting immune responses. Dendritic cells may
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take up antigens by phagocytosis and macropinocytosis and may become stimulated by
contact with e.g. a foreign antigen to migrate to the local lymphoid tissue, where they
differentiate into mature dendritic cells. Macrophages ingest particulate antigens such as
bacteria and are induced by infectious agents or other appropriate stimuli to express MHC
molecules. The unique ability of B cells to bind and internalize soluble protein antigens via
their receptors may also be important to induce T cells. MHC-molecules are, typically,
responsible for presentation of an antigen to T-cells. Therein, presenting the antigen on
MHC molecules leads to activation of T cells which induces their proliferation and
differentiation into armed effector T cells. The most important function of effector T cells is
the killing of infected cells by CD8+ cytotoxic T cells and the activation of macrophages by
Th1 cells which together make up cell-mediated immunity, and the activation of B cells by
both Th2 and Th1 cells to produce different classes of antibody, thus driving the humoral
immune response. T cells recognize an antigen by their T cell receptors which do not
recognize and bind the antigen directly, but instead recognize short peptide fragments e.g.
of pathogen-derived protein antigens, e.g. so-called epitopes, which are bound to MHC

molecules on the surfaces of other cells.

Adaptive immune system: The adaptive immune system is essentially dedicated to eliminate

or prevent pathogenic growth. It typically regulates the adaptive immune response by
providing the vertebrate immune system with the ability to recognize and remember
specific pathogens (to generate immunity), and to mount stronger attacks each time the
pathogen is encountered. The system is highly adaptable because of somatic hypermutation
(a process of accelerated somatic mutations), and V(D)J recombination (an irreversible
genetic recombination of antigen receptor gene segments). This mechanism allows a small
number of genes to generate a vast number of different antigen receptors, which are then
uniquely expressed on each individual lymphocyte. Because the gene rearrangement leads
to an irreversible change in the DNA of each cell, all of the progeny (offspring) of such a
cell will then inherit genes encoding the same receptor specificity, including the Memory B

cells and Memory T cells that are the keys to long-lived specific immunity.

Adjuvant/adjuvant_component: An adjuvant or an adjuvant component in the broadest

sense is typically a pharmacological and/or immunological agent that may modify, e.g.
enhance, the effect of other agents, such as a drug or vaccine. It is to be interpreted in a

broad sense and refers to a broad spectrum of substances. Typically, these substances are
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able to increase the immunogenicity of antigens. For example, adjuvants may be recognized
by the innate immune systems and, e.g., may elicit an innate immune response. “Adjuvants”
typically do not elicit an adaptive immune response. Insofar, “adjuvants” do not qualify as
antigens. Their mode of action is distinct from the effects triggered by antigens resulting in

an adaptive immune response.

Antigen: In the context of the present invention “antigen” refers typically to a substance
which may be recognized by the immune system, preferably by the adaptive immune
system, and is capable of triggering an antigen-specific immune response, e.g. by formation
of antibodies and/or antigen-specific T cells as part of an adaptive immune response.
Typically, an antigen may be or may comprise a peptide or protein which may be presented
by the MHC to T-cells.

Artificial nucleic acid molecule: An artificial nucleic acid molecule may typically be
understood to be a nucleic acid molecule, e.g. a DNA or an RNA, that does not occur
naturally. In other words, an artificial nucleic acid molecule may be understood as a non-
natural nucleic acid molecule. Such nucleic acid molecule may be non-natural due to its
individual sequence (which does not occur naturally) and/or due to other modifications, e.g.
structural modifications of nucleotides which do not occur naturally. An artificial nucleic
acid molecule may be a DNA molecule, an RNA molecule or a hybrid-molecule
comprising DNA and RNA portions. Typically, artificial nucleic acid molecules may be
designed and/or generated by genetic engineering methods to correspond to a desired
artificial sequence of nucleotides (heterologous sequence). In this context an artificial
sequence is usually a sequence that may not occur naturally, i.e. it differs from the wild type
sequence by at least one nucleotide. The term ‘wild type’ may be understood as a sequence
occurring in nature. Further, the term ’artificial nucleic acid molecule’ is not restricted to
mean ‘one single molecule’ but is, typically, understood to comprise an ensemble of
identical molecules. Accordingly, it may relate to a plurality of identical molecules

contained in an aliquot.

Bicistronic RNA, multicistronic RNA: A bicistronic or multicistronic RNA is typically

an RNA, preferably an mRNA, that typically may have two (bicistronic) or more
(multicistronic) open reading frames (ORF). An open reading frame in this context is a

sequence of codons that is translatable into a peptide or protein.



10

15

20

25

30

WO 2013/143700 PCT/EP2013/000938

10

Carrier / polymeric carrier: A carrier in the context of the invention may typically be a

compound that facilitates transport and/or complexation of another compound (cargo). A
polymeric carrier is typically a carrier that is formed of a polymer. A carrier may be
associated to its cargo by covalent or non-covalent interaction. A carrier may transport
nucleic acids, e.g. RNA or DNA, to the target cells. The carrier may — for some

embodiments - be a cationic component.

Cationic component: The term “cationic component” typically refers to a charged

molecule, which is positively charged (cation) at a pH value typically from 1 to 9,
preferably at a pH value of or below 9 (e.g. from 5 to 9), of or below 8 (e.g. from 5 to 8), of
or below 7 (e.g. from 5 to 7), most preferably at a physiological pH, e.g. from 7.3 to 7.4.
Accordingly, a cationic component may be any positively charged compound or polymer,
preferably a cationic peptide or protein which is positively charged under physiological
conditions, particularly under physiological conditions /in vivo. A ’cationic peptide or
protein’ may contain at least one positively charged amino acid, or more than one
positively charged amino acid, e.g. selected from Arg, His, Lys or Orn. Accordingly,
'polycationic’ components are also within the scope exhibiting more than one positive

charge under the conditions given.

5'-cap: A 5'-cap is an entity, typically a modified nucleotide entity, which generally
‘caps’ the 5-end of a mature mRNA. A 5'-cap may typically be formed by a modified
nucleotide, particularly by a derivative of a guanine nucleotide. Preferably, the 5'-cap is
linked to the 5’-terminus via a 5'-5'-triphosphate linkage. A 5’-cap may be methylated, e.g.
m7GpppN, wherein N is the terminal 5’ nucleotide of the nucleic acid carrying the 5’-cap,
typically the 5’-end of an RNA. Further examples of 5'cap structures include glyceryl,
inverted deoxy abasic residue (moiety), 4,5 methylene nucleotide, 1-(beta-D-
erythrofuranosyl) nucleotide, 4'-thio nucleotide, carbocyclic nucleotide, 1,5-anhydrohexitol
nucleotide, L-nucleotides, alpha-nucleotide, modified base nucleotide, threo-pentofuranosyl
nucleotide, acyclic 3’,4'-seco nucleotide, acyclic 3,4-dihydroxybutyl nucleotide, acyclic
3,5 dihydroxypentyl nucleotide, 3’-3'-inverted nucleotide moiety, 3’-3’-inverted abasic
moiety, 3’-2’-inverted nucleotide moiety, 3’-2’-inverted abasic moiety, 1,4-butanediol
phosphate, 3’-phosphoramidate, hexylphosphate, aminohexyl phosphate, 3’-phosphate,
3’phosphorothioate, phosphorodithioate, or bridging or non-bridging methylphosphonate

moiety.
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Cellular immunity/cellular immune response: Cellular immunity relates typically to

the activation of macrophages, natural killer cells (NK), antigen-specific cytotoxic T-
lymphocytes, and the release of various cytokines in response to an antigen. In more
general terms, cellular immunity is not based on antibodies, but on the activation of cells of
the immune system. Typically, a cellular immune response may be characterized e.g. by
activating antigen-specific cytotoxic T-lymphocytes that are able to induce apoptosis in
cells, e.g. specific immune cells like dendritic cells or other cells, displaying epitopes of
foreign antigens on their surface. Such cells may be virus-infected or infected with
intracellular bacteria, or cancer cells displaying tumor antigens. Further characteristics may
be activation of macrophages and natural killer cells, enabling them to destroy pathogens
and stimulation of cells to secrete a variety of cytokines that influence the function of other

cells involved in adaptive immune responses and innate immune responses.

DNA: DNA is the usual abbreviation for deoxy-ribonucleic-acid. It is a nucleic acid
molecule, i.e. a polymer consisting of nucleotides. These nucleotides are usually deoxy-
adenosine-monophosphate, deoxy-thymidine-monophosphate, deoxy-guanosine-
monophosphate and deoxy-cytidine-monophosphate monomers which are — by themselves
— composed of a sugar moiety (deoxyribose), a base moiety and a phosphate moiety, and
polymerize by a characteristic backbone structure. The backbone structure is, typically,
formed by phosphodiester bonds between the sugar moiety of the nucleotide, i.e.
deoxyribose, of a first and a phosphate moiety of a second, adjacent monomer. The specific
order of the monomers, i.e. the order of the bases linked to the sugar/phosphate-backbone,
is called the DNA-sequence. DNA may be single stranded or double stranded. In the double
stranded form, the nucleotides of the first strand typically hybridize with the nucleotides of
the second strand, e.g. by A/T-base-pairing and G/C-base-pairing.

Epitope: Epitopes (also called ‘antigen determinant’) can be distinguished in T cell
epitopes and B cell epitopes. T cell epitopes or parts of the proteins in the context of the
present invention may comprise fragments preferably having a length of about 6 to about 20
or even more amino acids, e.g. fragments as processed and presented by MHC class | mole-
cules, preferably having a length of about 8 to about 10 amino acids, e.g. 8, 9, or 10, (or
even 11, or 12 amino acids), or fragments as processed and presented by MHC class I
molecules, preferably having a length of about 13 or more amino acids, e.g. 13, 14, 15, 16,

17, 18, 19, 20 or even more amino acids, wherein these fragments may be selected from
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any part of the amino acid sequence. These fragments are typically recognized by T cells in
form of a complex consisting of the peptide fragment and an MHC molecule, i.e. the frag-
ments are typically not recognized in their native form. B cell epitopes are typically frag-
ments located on the outer surface of (native) protein or peptide antigens as defined herein,
preferably having 5 to 15 amino acids, more preferably having 5 to 12 amino acids, even
more preferably having 6 to 9 amino acids, which may be recognized by antibodies, i.e. in

their native form.

Such epitopes of proteins or peptides may furthermore be selected from any of the herein
mentioned variants of such proteins or peptides. In this context antigenic determinants can
be conformational or discontinuous epitopes which are composed of segments of the pro-
teins or peptides as defined herein that are discontinuous in the amino acid sequence of the
proteins or peptides as defined herein but are brought together in the three-dimensional
structure or continuous or linear epitopes which are composed of a single polypeptide

chain.

Fragment of a sequence: A fragment of a sequence may typically be a shorter portion

of a full-length sequence of e.g. a nucleic acid molecule or an amino acid sequence.
Accordingly, a fragment, typically, consists of a sequence that is identical to the
corresponding stretch within the full-length sequence. A preferred fragment of a sequence in
the context of the present invention, consists of a continuous stretch of entities, such as
nucleotides or amino acids corresponding to a continuous stretch of entities in the molecule
the fragment is derived from, which represents at least 20%, preferably at least 30%, more
preferably at least 40%, more preferably at least 50%, even more preferably at least 60%,
even more preferably at least 70%, and most preferably at least 80% of the total (i.e. full-

length) molecule from which the fragment is derived.

G/C modified: A G/C-modified nucleic acid may typically be a nucleic acid,
preferably an artificial nucleic acid molecule as defined herein, based on a modified wild-
type sequence comprising a preferably increased number of guanosine and/or cytosine
nucleotides as compared to the wild-type sequence. Such an increased number may be
generated by substitution of codons containing adenosine or thymidine nucleotides by
codons containing guanosine or cytosine nucleotides. If the enriched G/C content occurs in

a coding region of DNA or RNA, it makes use of the degeneracy of the genetic code.
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Accordingly, the codon substitutions preferably do not alter the encoded amino acid

residues, but exclusively increase the G/C content of the nucleic acid molecule.

Gene therapy: Gene therapy may typically be understood to mean a treatment of a patient’s
body or isolated elements of a patient’s body, for example isolated tissues/cells, by nucleic
acids encoding a peptide or protein. It typically may comprise at least one of the steps of a)
administration of a nucleic acid, preferably an artificial nucleic acid molecule as defined
herein, directly to the patient - by whatever administration route - or /n vitro to isolated
cells/tissues of the patient, which results in transfection of the patient’s cells either in vivo/ex
vivo or in vitrg;, b) transcription and/or translation of the introduced nucleic acid molecule;
and optionally c) re-administration of isolated, transfected cells to the patient, if the nucleic

acid has not been administered directly to the patient.

Genetic vaccination: Genetic vaccination may typically be understood to be vaccination

by administration of a nucleic acid molecule encoding an antigen or an immunogen or
fragments thereof. The nucleic acid molecule may be administered to a subject’s body or to
isolated cells of a subject. Upon transfection of certain cells of the body or upon
transfection of the isolated cells, the antigen or immunogen may be expressed by those cells
and subsequently presented to the immune system, eliciting an adaptive, i.e. antigen-
specific immune response. Accordingly, genetic vaccination typically comprises at least one
of the steps of a) administration of a nucleic acid, preferably an artificial nucleic acid
molecule as defined herein, to a subject, preferably a patient, or to isolated cells of a
subject, preferably a patient, which usually results in transfection of the subject’s cells either
in vivo or in vitro; b) transcription and/or translation of the introduced nucleic acid
molecule; and optionally ¢) re-administration of isolated, transfected cells to the subject,

preferably the patient, if the nucleic acid has not been administered directly to the patient.

Heterologous sequence: Two sequences are typically understood to be ‘heterologous’
if they are not derivable from the same gene. l.e., although heterologous sequences may be
derivable from the same organism, they naturally (in nature) do not occur in the same

nucleic acid molecule, such as in the same mRNA.

Humoral immunity/humoral immune response: Humoral immunity refers typically to
antibody production and optionally to accessory processes accompanying antibody

production. A humoral immune response may be typically characterized, e.g., by Th2
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activation and cytokine production, germinal center formation and isotype switching,
affinity maturation and memory cell generation. Humoral immunity also typically may refer
to the effector functions of antibodies, which include pathogen and toxin neutralization,
classical complement activation, and opsonin promotion of phagocytosis and pathogen

elimination.

Immunogen: In the context of the present invention an immunogen may be typically
understood to be a compound that is able to stimulate an immune response. Preferably, an
immunogen is a peptide, polypeptide, or protein. In a particularly preferred embodiment, an
immunogen in the sense of the present invention is the product of translation of a provided
nucleic acid molecule, preferably an artificial nucleic acid molecule as defined herein.

Typically, an immunogen elicits at least an adaptive immune response.

Immunostimulatory composition:  In the context of the invention, an immunostimulatory

composition may be typically understood to be a composition containing at least one
component which is able to induce an immune response or from which a component
which is able to induce an immune response is derivable. Such immune response may be
preferably an innate immune response or a combination of an adaptive and an innate
immune response. Preferably, an immunostimulatory composition in the context of the
invention contains at least one artificial nucleic acid molecule, more preferably an RNA, for
example an mRNA molecule. The immunostimulatory component, such as the mRNA may
be complexed with a suitable carrier. Thus, the immunostimulatory composition may
comprise an mRNA/carrier-complex. Furthermore, the immunostimulatory composition may
comprise an adjuvant and/or a suitable vehicle for the immunostimulatory component, such
as the mRNA.

Immune response: An immune response may typically be a specific reaction of the adaptive

immune system to a particular antigen (so called specific or adaptive immune response) or
an unspecific reaction of the innate immune system (so called unspecific or innate immune

response), or a combination thereof.

Immune system: The immune system may protect organisms from infection. If a pathogen

succeeds in passing a physical barrier of an organism and enters this organism, the innate
immune system provides an immediate, but non-specific response. If pathogens evade this

innate response, vertebrates possess a second layer of protection, the adaptive immune
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system. Here, the immune system adapts its response during an infection to improve its
recognition of the pathogen. This improved response is then retained after the pathogen has
been eliminated, in the form of an immunological memory, and allows the adaptive
immune system to mount faster and stronger attacks each time this pathogen is
encountered. According to this, the immune system comprises the innate and the adaptive
immune system. Each of these two parts typically contains so called humoral and cellular

components.

Immunostimulatory RNA:  An immunostimulatory RNA (isRNA) in the context of the
invention may typically be an RNA that is able to induce an innate immune response. It
usually does not have an open reading frame and thus does not provide a peptide-antigen
or immunogen but elicits an immune response e.g. by binding to a specific kind of Toll-like-
receptor (TLR) or other suitable receptors. However, of course also mRNAs having an open
reading frame and coding for a peptide/protein may induce an innate immune response

and, thus, may be immunostimulatory RNAs.

Innate_immune system: The innate immune system, also known as non-specific (or

unspecific) immune system, typically comprises the cells and mechanisms that defend the
host from infection by other organisms in a non-specific manner. This means that the cells
of the innate.system may recognize and respond to pathogens in a generic way, but unlike
the adaptive immune system, it does not confer long-lasting or protective immunity to the
host. The innate immune system may be, e.g., activated by ligands of Toll-like receptors
(TLRs) or other auxiliary' substances such as lipopolysaccharides, TNF-alpha, CD40 ligand,
or cytokines, monokines, lymphokines, interleukins or chemokines, IL-1, IL-2, IL-3, 1L-4, IL-
5, IL-6, IL-7, IL-8, IL-9, IL-10, IL-11, IL-12, IL-13, IL-14, IL-15, IL-16, IL-17, IL-18, IL-19, IL-
20, 1L-21, 1L-22, 1L-23, IL-24, IL-25, I1L-26, IL-27, 1L-28, 1L-29, I1L-30, IL-31, IL-32, IL-33, IFN-
alpha, IFN-beta, IFN-gamma, GM-CSF, G-CSF, M-CSF, LT-beta, TNF-alpha, growth factors,
and hGH, a ligand of human Toll-like receptor TLR1, TLR2, TLR3, TLR4, TLR5, TLR6, TLR7,
TLR8, TLRY, TLR10, a ligand of murine Toll-like receptor TLR1, TLR2, TLR3, TLR4, TLR5,
TLR6, TLR7, TLR8, TLRY, TLR10, TLR11, TLR12 or TLR13, a ligand of a NOD-like receptor,
a ligand of a RIG-I like receptor, an immunostimulatory nucleic acid, an immunostimulatory
RNA (isRNA), a CpG-DNA, an antibacterial agent, or an anti-viral agent. The
pharmaceutical composition according to the present invention may comprise one or more

such substances. Typically, a response of the innate immune system includes recruiting



10

15

20

25

30

WO 2013/143700 PCT/EP2013/000938

16

immune cells to sites of infection, through the production of chemical factors, including
specialized chemical mediators, called cytokines; activation of the complement cascade;
identification and removal of foreign substances present in organs, tissues, the blood and
lymph, by specialized white blood cells; activation of the adaptive immune system; and/or

acting as a physical and chemical barrier to infectious agents.

Cloning site: A cloning site is typically understood to be a segment of a nucleic acid
molecule, which is suitable for insertion of a nucleic acid sequence, e.g., a nucleic acid
sequence comprising an open reading frame. Insertion may be performed by any molecular
biological method known to the one skilled in the art, e.g. by restriction and ligation. A
cloning site typically comprises one or more restriction enzyme recognition sites (restriction
sites). These one or more restrictions sites may be recognized by restriction enzymes which
cleave the DNA at these sites. A cloning site which comprises more than one restriction site

may also be termed a multiple cloning site (MCS) or a polylinker.

Nucleic_acid molecule: A nucleic acid molecule is a molecule comprising, preferably

consisting of nucleic acid components. The term nucleic acid molecule preferably refers to
DNA or RNA molecules. It is preferably used synonymous with the term “polynuclectide”.
Preferably, a nucleic acid molecule is a polymer comprising or consisting of nucleotide
monomers which are covalently linked to each other by phosphodiester-bonds of a
sugar/phosphate-backbone. The term “nucleic acid molecule” also encompasses modified
nucleic acid molecules, such as base-modified, sugar-modified or backbone-modified etc.

DNA or RNA molecules.

Open reading frame: An open reading frame (ORF) in the context of the invention may
typically be a sequence of several nucleotide triplets which may be translated into a peptide
or protein. An open reading frame preferably contains a start codon, i.e. a combination of
three subsequent nucleotides coding usually for the amino acid methionine (ATG or AUQ),
at its 5’-end and a subsequent region which usually exhibits a length which is a multiple of
3 nucleotides. An ORF is preferably terminated by a stop-codon (e.g., TAA, TAG, TGA).
Typically, this is the only stop-codon of the open reading frame. Thus, an open reading
frame in the context of the present invention is preferably a nucleotide sequence, consisting
of a number of nucleotides that may be divided by three, which starts with a start codon

(e.g. ATG or AUG) and which preferably terminates with a stop codon (e.g., TAA, TGA, or



10

15

20

25

30

WO 2013/143760 PCT/EP2013/000938

17

TAG or UAA, UAG, UGA, respectively). The open reading frame may be isolated or it may
be incorporated in a longer nucleic acid sequence, for example in a vector or an mRNA. An

open reading frame may also be termed 'protein coding region’.

Peptide: A peptide or polypeptide is typically a polymer of amino acid monomers, linked by
peptide bonds. It typically contains less than 50 monomer units. Nevertheless, the term
peptide is not a disclaimer for molecules having more than 50 monomer units. Long
peptides are also called polypeptides, typically having between 50 and 600 monomeric

units,

Pharmaceutically effective amount: A pharmaceutically effective amount in the context of
the invention is typically understood to be an amount that is sufficient to induce a
pharmaceutical effect, such as an immune response, altering a pathological level of an
expressed peptide or protein, or substituting a lacking gene product, e.g., in case of a

pathological situation.

Protein A protein typically comprises one or more peptides or polypeptides. A
protein is typically folded into 3-dimensional form, which may be required for to protein to

exert its biological function.

Poly(A) sequence: A poly(A) sequence, also called poly(A) tail or 3'-poly(A) tail, is typically
understood to be a sequence of adenine nucleotides, e.g., of up to about 400 adenine
nucleotides, e.g. from about 20 to about 400, preferably from about 50 to about 400, more
preferably from about 50 to about 300, even more preferably from about 50 to about 250,
most preferably from about 60 to about 250 adenine nucleotides. A poly(A) sequence is
typically located at the 3’end of an mRNA. In the context of the present invention, a poly(A)
sequence may be located within an mRNA or any other nucleic acid molecule, such as,
e.g., in a vector, for example, in a vector serving as template for the generation of an RNA,

preferably an mRNA, e.g., by transcription of the vector.

Polyadenylation: Polyadenylation is typically understood to be the addition of a poly(A)

sequence to a nucleic acid molecule, such as an RNA molecule, e.g. to a premature mRNA.

Polyadenylation may be induced by a so called polyadenylation signal. This signal is
preferably located within a stretch of nucleotides at the 3’-end of a nucleic acid molecule,

such as an RNA molecule, to be polyadenylated. A polyadenylation signal typically
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comprises a hexamer consisting of adenine and uracil/thymine nucleotides, preferably the
hexamer sequence AAUAAA. Other sequences, preferably hexamer sequences, are also
conceivable. Polyadenylation typically occurs during processing of a pre-mRNA (also called
premature-mRNA). Typically, RNA maturation (from pre-mRNA to mature mRNA)

comprises the step of polyadenylation.

Restriction site: A restriction site, also termed ‘restriction enzyme recognition site’, is
a nucleotide sequence recognized by a restriction enzyme. A restriction site is typically a
short, preferably palindromic nucleotide sequence, e.g. a sequence comprising 4 to 8
nucleotides. A restriction site is preferably specifically recognized by a restriction enzyme.
The restriction enzyme typically cleaves a nucleotide sequence comprising a restriction site
at this site. In a double-stranded nucleotide sequence, such as a double-stranded DNA

sequence, the restriction enzyme typically cuts both strands of the nucleotide sequence.

RNA, mRNA: RNA is the usual abbreviation for ribonucleic-acid. It is a nucleic acid

molecule, i.e. a polymer consisting of nucleotides. These nucleotides are usually adenosine-
monophosphate,  uridine-monophosphate, guanosine-monophosphate and  cytidine-
monophosphate monomers which are connected to each other along a so-called backbone.
The backbone is formed by phosphodiester bonds between the sugar, i.e. ribose, of a first
and a phosphate moiety of a second, adjacent monomer. The specific succession of the
monomers is called the RNA-sequence. Usually RNA may be obtainable by transcription of
a DNA-sequence, e.g., inside a cell. In eukaryotic cells, transcription is typically performed
inside the nucleus or the mitochondria. /n vivo, transcription of DNA usually results in the
so-called premature RNA which has to be processed into so-called messenger-RNA, usually
abbreviated as mRNA. Processing of the premature RNA, e.g. in eukaryotic organisms,
comprises a variety of different posttranscriptional-modifications such as splicing, 5'-
capping, polyadenylation, export from the nucleus or the mitochondria and the like. The
sum of these processes is also called maturation of RNA. The mature messenger RNA
usually provides the nucleotide sequence that may be translated into an amino acid
sequence of a particular peptide or protein. Typically, a mature mRNA comprises a 5'-cap,
a 5’UTR, an open reading frame, a 3'UTR and a poly(A) sequence. Aside from messenger
RNA, several non-coding types of RNA exist which may be involved in regulation of

transcription and/or translation.
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Sequence of a nucleic acid molecule: The sequence of a nucleic acid molecule is
typically understood to be the particular and individual order, i.e. the succession of its
nucleotides. The sequence of a protein or peptide is typically understood to be the order,

i.e. the succession of its amino acids.

Sequence identity:  Two or more sequences are identical if they exhibit the same length

and order of nucleotides or amino acids. The percentage of identity typically describes the
extent to which two sequences are identical, i.e. it typically describes the percentage of
nucleotides that correspond in their sequence position with identical nucleotides of a
reference-sequence. For determination of the degree of identity, the sequences to be
compared are considered to exhibit the same length, i.e. the length of the longest sequence
of the sequences to be compared. This means that a first sequence consisting of 8
nucleotides is 80% identical to a second sequence consisting of 10 nucleotides comprising
the first sequence. In other words, in the context of the present invention, identity of
sequences preferably relates to the percentage of nucleotides of a sequence which have the
same position in two or more sequences having the same length. Gaps are usually regarded

as non-identical positions, irrespective of their actual position in an alignment.

Stabilized nucleic acid molecule: A stabilized nucleic acid molecule is a nucleic acid

molecule, preferably a DNA or RNA molecule that is modified such, that it is more stable to
disintegration or degradation, e.g., by environmental factors or enzymatic digest, such as by
an exo- or endonuclease degradation, than the nucleic acid molecule without the
modification. Preferably, a stabilized nucleic acid molecule in the context of the present
invention is stabilized in a cell, such as a prokaryotic or eukaryotic cell, preferably in a
mammalian cell, such as a human cell. The stabilization effect may also be exerted outside
of cells, e.g. in a buffer solution etc., for example, in a manufacturing process for a

pharmaceutical composition comprising the stabilized nucleic acid molecule.

Transfection: The term ’‘transfection’ refers to the introduction of nucleic acid molecules,
such as DNA or RNA (e.g. mRNA) molecules, into cells, preferably into eukaryotic cells. In
the context of the present invention, the term ‘transfection’ encompasses any method
known to the skilled person for introducing nucleic acid molecules into cells, preferably
into eukaryotic cells, such as into mammalian cells. Such methods encompass, for example,

electroporation, lipofection, e.g. based on cationic lipids and/or liposomes, calcium
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phosphate precipitation, nanoparticle based transfection, virus based transfection, or
transfection based on cationic polymers, such as DEAE-dextran or polyethylenimine etc.

Preferably, the introduction is non-viral.

Vaccine: A vaccine is typically understood to be a prophylactic or therapeutic
material providing at least one antigen, preferably an immunogen. The antigen or
immunogen may be derived from any material that is suitable for vaccination. For example,
the antigen or immunogen may be derived from a pathogen, such as from bacteria or virus
particles etc., or from a tumor or cancerous tissue. The antigen or immunogen stimulates the

body's adaptive immune system to provide an adaptive immune response.

Vector: The term ’vector’ refers to a nucleic acid molecule, preferably to an artificial
nucleic acid molecule. A vector in the context of the present invention is suitable for
incorporating or harboring a desired nucleic acid sequence, such as a nucleic acid
sequence comprising an open reading frame. Such vectors may be storage vectors,
expression vectors, cloning vectors, transfer vectors etc. A storage vector is a vector which
allows the convenient storage of a nucleic acid molecule, for example, of an mRNA
molecule. Thus, the vector may comprise a sequence corresponding, e.g., to a desired
mRNA sequence or a part thereof, such as a sequence corresponding to the open reading
frame and the 3’UTR of an mRNA. An expression vector may be used for production of
expression products such as RNA, e.g. mRNA, or peptides, polypeptides or proteins. For
example, an expression vector may comprise sequences needed for transcription of a
sequence stretch of the vector, such as a promoter sequence, e.g. an RNA promoter
sequence. A cloning vector is typically a vector that contains a cloning site, which may be
used to incorporate nucleic acid sequences into the vector. A cloning vector may be, e.g., a
plasmid vector or a bacteriophage vector. A transfer vector may be a vector which is
suitable for transferring nucleic acid molecules into cells or organisms, for example, viral
vectors. A vector in the context of the present invention may be, e.g., an RNA vector or a
DNA vector. Preferably, a vector is a DNA molecule. Preferably, a vector in the sense of the
present application comprises a cloning site, a selection marker, such as an antibiotic
resistance factor, and a sequence suitable for multiplication of the vector, such as an origin
of replication. Preferably, a vector in the context of the present application is a plasmid

vector.
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Vehicle: A vehicle is typically understood to be a material that is suitable for storing,
transporting, and/or administering a compound, such as a pharmaceutically active
compound. For example, it may be a physiologically acceptable liquid which is suitable for

storing, transporting, and/or administering a pharmaceutically active compound.

3’-untranslated region (3’UTR): A 3'UTR is typically the part of an mRNA which is
located between the protein coding region (i.e. the open reading frame) and the poly(A)
sequence of the mRNA. A 3’UTR of the mRNA is not translated into an amino acid
sequence. The 3'UTR sequence is generally encoded by the gene which is transcribed into
the respective mRNA during the gene expression process. The genomic sequence is first
transcribed into pre-mature mRNA, which comprises optional introns. The pre-mature
mRNA is then further processed into mature mRNA in a maturation process. This maturation
process comprises the steps of 5’capping, splicing the pre-mature mRNA to excise optional
introns and modifications of the 3’-end, such as polyadenylation of the 3’-end of the pre-
mature mRNA and optional endo- or exonuclease cleavages etc. In the context of the
present invention, a 3’UTR corresponds to the sequence of a mature mRNA which is
located 3’ to the stop codon of the protein coding region, preferably immediately 3’ to the
stop codon of the protein coding region, and which extends to the 5'-side of the poly(A)
sequence, preferably to the nucleotide immediately 5’ to the poly(A) sequence. The term
“corresponds to” means that the 3'UTR sequence may be an RNA sequence, such as in the
mRNA sequence used for defining the 3'UTR sequence, or a DNA sequence which
corresponds to such RNA sequence. In the context of the present invention, the term “a
3’UTR of a gene”, such as “a 3'UTR of an albumin gene”, is the sequence which
corresponds to the 3'UTR of the mature mRNA derived from this gene, i.e. the mRNA
obtained by transcription of the gene and maturation of the pre-mature mRNA. The term

“3'UTR of a gene” encompasses the DNA sequence and the RNA sequence of the 3'UTR.

5’-untranslated region (5'UTR): A 5'UTR is typically understood to be a particular
section of messenger RNA (mRNA). It is located 5’ of the open reading frame of the mRNA.

Typically, the 5'UTR starts with the transcriptional start site and ends one nucleotide before
the start codon of the open reading frame. The 5’UTR may comprise elements for
controlling gene expression, also called regulatory elements. Such regulatory elements may
be, for example, ribosomal binding sites or a 5'-Terminal Oligopyrimidine Tract. The 5’UTR

may be posttranscriptionally modified, for example by addition of a 5'-cap. In the context of
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the present invention, a 5'UTR corresponds to the sequence of a mature mRNA which is
located between the 5'cap and the start codon. Preferably, the 5'UTR corresponds to the
sequence which extends from a nucleotide located 3’ to the 5’-cap, preferably from the
nucleotide located immediately 3’ to the 5'cap, to a nuclectide located 5’ to the start codon
of the protein coding region, preferably to the nucleotide located immediately 5’ to the start
codon of the protein coding region. The nucleotide located immediately 3’ to the 5’cap of a
mature mRNA typically corresponds to the transcriptional start site. The term “corresponds
to” means that the 5'UTR sequence may be an RNA sequence, such as in the mRNA
sequence used for defining the 5’UTR sequence, or a DNA sequence which corresponds to
such RNA sequence. In the context of the present invention, the term “a 5’UTR of a gene”,
such as “a 5’UTR of a TOP gene”, is the sequence which corresponds to the 5'UTR of the
mature mRNA derived from this gene, i.e. the mRNA obtained by transcription of the gene
and maturation of the pre-mature mRNA. The term “5’UTR of a gene” encompasses the

DNA sequence and the RNA sequence of the 5’UTR.

5'Terminal Oligopyrimidine Tract (TOP):  The 5’terminal oligopyrimidine tract (TOP) is

typically a stretch of pyrimidine nucleotides located at the 5’ terminal region of a nucleic
acid molecule, such as the 5’ terminal region of certain mRNA molecules or the 5’ terminal
region of a functional entity, e.g. the transcribed region, of certain genes. The sequence
starts with a cytidine, which usually corresponds to the transcriptional start site, and is fol-
lowed by a stretch of usually about 3 to 30 pyrimidine nucleotides, more often 3 to 15
pyrimidine nucleotides. For example, the TOP may comprise 3, 4, 5, 6, 7, 8, 9, 10, 11, 12,
13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24, 25, 26, 27, 28, 29, 30 or even more nucleo-
tides. The pyrimidine stretch and thus the 5" TOP ends one nucleotide 5’ to the first purine
nucleotide located downstream of the TOP. Messenger RNA that contains a 5'-terminal
oligopyrimidine tract is often referred to as TOP mRNA. Accordingly, genes that provide
such messenger RNAs are referred to as TOP genes. TOP sequences have, for example,
been found in genes and mRNAs encoding peptide elongation factors and ribosomal pro-

teins.

TOP motif:  In the context of the present invention, a TOP motif is a nucleic acid se-
quence which corresponds to a 5'TOP as defined above. Thus, a TOP motif in the context

of the present invention is preferably a stretch of pyrimidine nucleotides having a length of
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3-30 nucleotides. Preferably, the TOP-motif consists of at least 3 pyrimidine nucleotides,
preferably at least 4 pyrimidine nucleotides, preferably at least 5 pyrimidine nucleotides,
more preferably at least 6 nucleotides, more preferably at least 7 nucleotides, most prefera-
bly at least 8 pyrimidine nucleotides, wherein the stretch of pyrimidine nucleotides prefera-
bly starts at its 5’end with a cytosine nucleotide. In TOP genes and TOP mRNAs, the TOP-
motif preferably starts at its 5’end with the transcriptional start site and ends one nucleotide
5 to the first purin residue in said gene or mRNA. A TOP motif in the sense of the present
invention is preferably located at the 5'end of a sequence which represents a 5'UTR or at
the 5’end of a sequence which codes for a 5’UTR. Thus, preferably, a stretch of 3 or more
pyrimidine nucleotides is called “TOP motif” in the sense of the present invention if this
stretch is located at the 5’end of a respective sequence, such as the artificial nucleic acid
molecule according to the present invention, the 5’'UTR element of the artificial nucleic
acid molecule according to the present invention, or the nucleic acid sequence which is
derived from the 5'UTR of a TOP gene as described herein. In other words, a stretch of 3 or
more pyrimidine nucleotides which is not located at the 5’-end of a 5’UTR or a 5'UTR ele-
ment but anywhere within a 5’UTR or a 5’UTR element is preferably not referred to as “TOP

motif”.

TOP gene:  TOP genes are typically characterised by the presence of a 5’ terminal oli-
gopyrimidine tract. Furthermore, most TOP genes are characterized by a growth-associated
translational regulation. However, also TOP genes with a tissue specific translational regula-

tion are known. As defined above, the 5’"UTR of a TOP gene corresponds to the sequence of

a 5'UTR of a mature mRNA derived from a TOP gene, which preferably extends from the
nucleotide located 3’ to the 5’cap to the nucleotide located 5’ to the start codon. A 5'UTR
of a TOP gene typically does not comprise any start codons, preferably no upstream AUGs
(UAUGs) or upstream open reading frames (UORFs). Therein, upstream AUGs and upstream
open reading frames are typically understood to be AUGs and open reading frames that
occur 5’ of the start codon (AUG) of the open reading frame that should be translated. The
5'UTRs of TOP genes are generally rather short. The lengths of 5'UTRs of TOP genes may
vary between 20 nucleotides up to 500 nucleotides, and are typically less than about 200
nucleotides, preferably less than about 150 nucleotides, more preferably less than about
100 nucleotides. Exemplary 5'UTRs of TOP genes in the sense of the present invention are

the nucleic acid sequences extending from the nucleotide at position 5 to the nucleotide
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located immediately 5’ to the start codon (e.g. the ATG) in the sequences according to SEQ
ID NOs. 1-1363, SEQ ID NO. 1395, SEQ ID NO. 1421 and SEQ ID NO. 1422.

In a first aspect, the present invention relates to an artificial nucleic acid molecule

comprising

a.  at least one 5’-untranslated region element (5'UTR element) which comprises or
consists of a nucleic acid sequence which is derived from the 5'UTR of a TOP gene

or which is derived from a variant of the 5’UTR of a TOP gene; and
b.  atleast one open reading frame (ORF).

Such an artificial nucleic acid molecule may be DNA or RNA. In case the artificial nucleic
acid molecule is DNA it may be used for providing RNA, preferably an mRNA with a corre-
sponding sequence as is described further below. The inventive artificial nucleic acid mole-
cule is particularly useful in gene therapy and genetic vaccination because it may provide
increased and/or prolonged protein production of the protein encoded by the open reading
frame. It is preferred, if the components (a) and (b) are heterologous, such that the inventive
nucleic acid molecule does not occur naturally, but is an artificial chimeric recombinant

nucleic acid molecule.

In this context, the term ‘5'UTR element’ preferably refers to a nucleic acid sequence which
represents a 5'UTR of an artificial nucleic acid sequence, such as an artificial mRNA, or
which codes for a 5'UTR of an artificial nucleic acid molecule. Thus, preferably, a 5’'UTR
element may be the 5’UTR of an mRNA, preferably of an artificial mRNA, or it may be the
transcription template for a 5’UTR of an mRNA. Thus, a 5’UTR element preferably is a
nucleic acid sequence which corresponds to the 5’UTR of an mRNA, preferably to the
5'UTR of an artificial mRNA, such as an mRNA obtained by transcription of a genetically
engineered vector construct. Preferably, a 5'UTR element in the sense of the present
invention functions as a 5’UTR or codes for a nucleotide sequence that fulfils the function
of a 5’UTR. The term ‘5’UTR element’ may also refer to a fragment or part of a 5’'UTR of an
artificial nucleic acid sequence, such as an artificial mRNA, or which codes for a part or
fragment of a 5’UTR of an artificial nucleic acid molecule. This means that the 5'UTR

element in the sense of the present invention may be comprised in the 5'UTR of an artificial
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nucleic acid sequence, such as an artificial mRNA, or which codes for a 5’UTR of an

artificial nucleic acid molecule.

According to the invention, the 5'UTR element comprises or consists of a nucleic acid
sequence that is derived from the 5'UTR of a TOP gene or from a variant of the 5’UTR of a
TOP gene.

The term ‘a nucleic acid sequence which is derived from the 5'UTR of a TOP gene’
preferably refers to a nucleic acid sequence which is based on the 5’"UTR sequence of a
TOP gene or on a fragment thereof. This term includes sequences corresponding to the
entire 5'UTR sequence, i.e. the full length 5'UTR sequence of a TOP gene, and sequences
corresponding to a fragment of the 5’'UTR sequence of a TOP gene. Preferably, a fragment
of a 5"UTR of a TOP gene consists of a continuous stretch of nucleotides corresponding to a
continuous stretch of nucleotides in the full-length 5'UTR of a TOP gene, which represents
at least 20%, preferably at least 30%, more preferably at least 40%, more preferably at least
50%, even more preferably at least 60%, even more preferably at least 70%, even more
preferably at least 80%, and most preferably at least 90% of the full-length 5’UTR of a TOP
gene. Such a fragment, in the sense of the present invention, is preferably a functional
fragment as described herein. A particularly preferred fragment of a 5’UTR of a TOP gene is
a 5'UTR of a TOP gene lacking the 5'TOP motif, which typically corresponds to a
pyrimidine stretch of 3 to 30 pyrimidine nucleotides at the 5’ terminus of the 5'UTR of a
TOP gene. For the above preferred embodiment of the invention employing a 5’UTR of a
TOP gene, the 5'UTR (comprised by the inventive nucleic acid molecule) starts with the first
nucleotide following the most 3’-terminal nucleotide of the 5'TOP motif. In case the 5'TOP
motif does not correspond to the 5terminal part of the 5’UTR of the TOP gene, the 5 UTR
(of the TOP gene) employed in the inventive nucleic acid may consist of the nucleotide
sequence located upstream of the 5'terminus of the 5'TOP motif and/or of the nuclectide
sequence located downstream of the 3’terminus of the 5'TOP motif. In an alternative
embodiment, the 5’ motif of a 5’UTR of a TOP gene may be rendered dysfunctional by e.g.
introducing one or more purine nucleotides, which interupt the monotonic pyrimidine
nucleotide stretch of the 5 TOP motif such that the modified (interrupted) 5'TOP motif
sequence cannot exert its regulatory function any longer, in particular cannot exert its

function as an element for translational control. Another way of rendering the 5 TOP motif
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dysfunctional is the deletion of one or more pyrimidine nucleotides of the 5'TOP motif

sequence (either at the termini and/or within the 5’TOP motif).

In one embodiment, the 5’UTR of a TOP gene will not be derived from the 5'UTR of
ribosomal proteins (rp) mRNA (in particular not from mammalian 5"UTR of rp mRNA, more
specifically not from rpP2 (e.g. rat rpP2), rplL32, rpL30, rpL13a (e.g. mouse transplantation
antigen P198), rpS20, rpS6, rpL12 or rpS16 mRNA or not from an rpS19 mRNA (e.g. from
Xenopus). In anotther embodiment, the 5’UTR of a TOP gene is not derived from the 5'UTR
of a EF1alpha or (hamster) EF2 mRNA. The 5’UTRs of these afore-mentioned rp mRNAs are
specifically not used, if they are linked to reporter genes in the ORF of the inventive nucleic
acid. If e.g. the 5'UTR of rpS16 mRNA is used for the inventive nucleic acid, that 5’UTR will
either not contain the 5 TOP motif sequence (composed ot the oligonucleotide (CCTTTTCC
or CCUUUUCC) or will contain a dysfunctional variant therof by e.g. interruption of the
oligopyrimidine sequence by purine nucleotides or by deltion of one or more pyrimidine
nucleotides of that 5'TOP motif. Accordingly, the dysfunctional mutants may e.g. contain
one or more purine nucleotides within the 5'TOP motif sequence thereby lacking the
translational control function exerted by the 5'TOP motif, e.g. by abolishing its interaction
with other regulatory compounds, e.g. miRNA or interaction with granule-associated
proteins TIA-1 and TIAR.

The term '5'UTR of a TOP gene’ preferably refers to the 5’UTR of a naturally occurring TOP

gene.

The terms ‘variant of the 5'UTR of a TOP gene’ and 'variant thereof’ in the context of a
5'UTR of a TOP gene refers to a variant of the 5’UTR of a naturally occurring TOP gene,
preferably to a variant of the 5’UTR of a vertebrate TOP gene, preferably to a variant of the
5’UTR of a mammalian TOP gene, more preferably to a variant of the 5’UTR of a human
TOP gene. Such variant may be a modified 5'UTR of a TOP gene. For example, a variant
5'UTR may exhibit one or more nucleotide deletions, insertions, additions and/or
substitutions compared to the naturally occurring 5'UTR from which the variant is derived.
Preferably, a variant of a 5’UTR of a TOP gene is at least 40%, preferably at least 50%,
more preferably at least 60%, more preferably at least 70%, even more preferably at least

80%, even more preferably at least 90%, most preferably at least 95% identical to the
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naturally occurring 5’UTR the variant is derived from. Preferably, the variant is a functional

variant as described herein.

The term “a nucleic acid sequence that is derived from a variant of the 5’UTR of a TOP
gene” preferably refers to a nucleic acid sequence which is based on a variant of a 5’'UTR
sequence of a TOP gene or on a fragment thereof. This term includes sequences
corresponding to the entire variant 5’UTR sequence, i.e. the full length variant 5'UTR
sequence of a TOP. gene, and sequences corresponding to a fragment of the variant 5’'UTR
sequence of a TOP gene. Preferably, a fragment of a variant of the 5’UTR of a TOP gene
consists of a continuous stretch of nucleotides corresponding to a continuous stretch of
nucleotides in the full-length variant 5’UTR of a TOP gene, which represents at least 20%,
preferably at least 30%, more preferably at least 40%, more preferably at least 50%, even
more preferably at least 60%, even more preferably at least 70%, even more preferably at
least 80%, and most preferably at least 90% of the full-length variant 5’UTR of a TOP gene.
Such a fragment of a variant, in the sense of the present invention, is preferably a functional

fragment as described herein.

Thus, the 5'UTR element of the artificial nucleic acid molecule may comprise or consist of a
fragment of the 5’UTR of a TOP gene or of a fragment of a variant of the 5'UTR of a TOP
gene or may comprise or consist of the entire 5’UTR of a TOP gene or may comprise or

consist of a variant of the 5'UTR of a TOP gene.

The 5'UTR element is preferably suitable for increasing protein production from the artificial

nucleic acid molecule.

Preferably, the at least one 5’UTR element is functionally linked to the ORF. This means
preferably that the 5'UTR element is associated with the ORF such that it may exert a
function, such as a protein production increasing function for the protein encoded by the
ORF or a stabilizing function on the artificial nucleic acid molecule. Preferably, the 5’UTR
element and the ORF are associated in 5'->3’ direction. Thus, preferably, the artificial
nucleic acid molecule comprises the structure 5’-5'UTR element-(optional)linker-ORF-3’,

wherein the linker may be present or absent. For example, the linker may be one or more
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nucleotides, such as a stretch of 1-50 or 1-20 nucleotides, e.g., comprising or consisting of

one or more restriction enzyme recognition sites (restriction sites).

Preferably, the 5'UTR element and the at least one open reading frame are heterologous.
The term "heterologous’ in this context means that the open reading frame and the 5'UTR
element are not occurring naturally (in nature) in this combination. Preferably, the 5'UTR
element is derived from a different gene than the open reading frame. For example, the ORF
may be derived from a different gene than the 5'UTR element, e.g. encoding a different
protein or the same protein but of a different species etc. For example, the ORF does not

encode the protein which is encoded by the gene from which the 5’'UTR element is derived.

In a preferred embodiment, the 5’UTR element, preferably the artificial nucleic acid
molecule, does not comprise a complete TOP-motif or 5'TOP sequence. Thus, preferably,
the 5’UTR element, preferably the artificial nucleic acid molecule, does not comprise the
complete TOP-motif of the TOP gene from which the nucleic acid sequence of the 5’UTR
element is derived. For example, the 5'UTR element or the artificial nucleic acid molecule
according to the present invention may comprise 1, 2, 3, 4, 5, 6, 7, 8, 9, 10 or more
pyrimidine residues of the TOP-motif or 5'TOP, preferably 1, 2, 3, 4, 5, 6, 7, 8, 9, 10 or
more pyrimidine residues of the TOP-motif located at the 3'side of the TOP-motif or 5"TOP.
For example, the 5’UTR element may comprise or consist of a nucleic acid sequence which
starts at its 5’end with a pyrimidine residue that corresponds to residue 2, 3, 4, 5,6, 7, 8, 9,
10 etc. of the TOP-motif or 5'TOP of the TOP gene from which the nucleic acid sequence
of the 5’UTR element is derived.

It is particularly preferred that the 5’UTR element, preferably the artificial nucleic acid
molecule according to the present invention, does not comprise a TOP-motif or a 5'TOP.
For example, the nucleic acid sequence of the 5’"UTR element which is derived from a
5’UTR of a TOP gene starts at its 5’-end with a nucleotide located at position 1, 2, 3, 4, 5,
6, 7, 8, 9 or 10 downstream of the 5’terminal oligopyrimidine tract (TOP) of the 5’UTR of a
TOP gene. Position 1 downstream of the 5terminal oligopyrimidine tract (TOP} is the first
purine based nucleotide 3’ of the TOP-motif or the 5'TOP. Accordingly, position 1
downstream of the 5’terminal oligopyrimidine tract is the first nucleotide following the 3'-

end of the 5'terminal oligopyrimidine tract in 5'-3’-direction. Likewise, position 2
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downstream of the 5'TOP is the second nucleotide following the end of the 5’terminal

oligopyrimidine tract, position 3 the third nucleotide and so on.

Therefore, the 5'UTR element preferably starts 5, 10, 15, 20, 25, 30, 40 or 50 nucleotides
downstream of the transcriptional start site of the 5’UTR of a TOP gene.

In some embodiments, the nucleic acid sequence of the 5’UTR element which is derived
from a 5'UTR of a TOP gene terminates at its 3’-end with a nucleotide located at position 1,
2,3,4,5,6,7,8,9 or 10 upstream of the startv codon (e.g. A(U/T)Q) of the gene or mRNA it
is derived from. Thus, the 5'UTR element does not comprise any part of the protein coding
region. Thus, preferably, the only protein coding part of the inventive artificial nucleic acid
molecule is provided by the open reading frame. However, the open reading frame is
preferably derived ~ as said above — from a gene that is different to the gene the 5'UTR

element is derived from.

It is particularly preferred that the 5’UTR element does not comprise a start codon, such as
the nucleotide sequence A(U/T)G. Thus, preferably, the artificial nucleic acid molecule will
not comprise any upstream AUGs (or upstream ATGs in case it is a DNA molecule). In other
words, in some embodiments, it may be preferred that the AUG or ATG, respectively, of the

open reading frame is the only start codon of the artificial nucleic acid molecule.

Additionally, it is preferred that the 5’UTR element does not comprise an open reading
frame. Thus, preferably, the artificial nucleic acid molecule will not comprise any upstream

open reading frames.

The nucleic acid sequence which is derived from the 5'UTR of a TOP gene is derived from
a eukaryotic TOP gene, preferably a plant or animal TOP gene, more preferably a chordate
TOP gene, even more preferably a vertebrate TOP gene, most preferably a mammalian TOP

gene, such as a human or mouse TOP gene.

Preferably, the artificial nucleic acid molecule according to the present invention comprises
a 5'UTR element which comprises or consists of a nucleic acid sequence which is derived
from the 5'UTR of a TOP gene or which is derived from a variant of the 5’UTR of a TOP

gene, wherein the TOP gene is a plant or animal TOP gene, more preferably a chordate
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TOP gene, even more preferably a vertebrate TOP gene, most preferably a mammalian TOP
gene, such as a human or mouse TOP gene and which optionally does not comprise the
nucleotide sequence A(U/T)G and optionally does not comprise an open reading frame; at
least one open reading frame (ORF); wherein optionally the 5’UTR element does not
comprise a TOP motif and wherein optionally the 5'UTR element starts at its 5'-end with a
nucleotide located at position 1, 2, 3, 4, 5, 6, 7, 8, 9 or 10 downstream of the 5’terminal
oligopyrimidine tract (TOP) of the 5'UTR of a TOP gene and wherein further optionally the
5'UTR element which is derived from a 5’UTR of a TOP gene terminates at its 3’-end with a
nucleotide located at position 1, 2, 3, 4, 5, 6, 7, 8, 9 or 10 upstream of the start codon
(A(U/MQ) of the gene or mRNA it is derived from.

For example, the 5'UTR element comprises or consists of a nucleic acid sequence which is
derived from a nucleic acid sequence selected from the group consisting of SEQ 1D NOs. 1-
1363, SEQ ID NO. 1395, SEQ ID NO. 1421 and SEQ ID NO. 1422, from the homologs of
SEQ ID NOs. 1-1363, SEQ 1D NO. 1395, SEQ ID NO. 1421 and SEQ ID NO. 1422, from a
variant thereof, or a corresponding RNA sequence. The term “homologs of SEQ ID NOs. 1-
1363, SEQ ID NO. 1395, SEQ ID NO. 1421 and SEQ ID NO. 1422” refers to sequences of
other species, e.g. other species than Homo sapiens (human) or Mus musculus (mouse),
which are homologous to the sequences according to SEQ 1D NOs. 1-1363, SEQ 1D NO.
1395, SEQ ID NO. 1421 or SEQ ID NO. 1422. For example, SEQ ID NO. 1 relates to a
sequence comprising the 5'UTR of Homo sapiens alpha 2 macroglobulin (A2M). A homolog
of SEQ ID NO. 1 in the context of the present invention is any such sequence derived from
an alpha 2 macroglobulin (A2M) gene or mRNA of another species than Homo sapiens,
such as any vertebrate, preferably any mammalian alpha 2 macroglobulin (A2M) gene other
than the human alpha 2 macroglobulin (A2M) gene, such as a mouse, rat, rabbit, monkey

etc. alpha 2 macroglobulin (A2M) gene.

In a preferred embodiment, the 5’UTR element comprises or consists of a nucleic acid
sequence which is derived from a nucleic acid sequence extending from nucleotide
position 5 (i.e. the nucleotide that is located at position 5 in the sequence) to the nucleotide
position immediately 5’ to the start codon (located at the 3’ end of the sequences), e.g. the
nucleotide position immediately 5" to the ATG sequence, of a nucleic acid sequence
selected from SEQ ID NOs. 1-1363, SEQ ID NO. 1395, SEQ ID NO. 1421 or SEQ ID NO.
1422, from the homologs of SEQ ID NOs. 1-1363, SEQ ID NO. 1395, SEQ ID NO. 1421 or
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SEQ ID NO. 1422, from a variant thereof, or a corresponding RNA sequence. It is
particularly preferred that the 5° UTR element is derived from a nucleic acid sequence
extending from the nucleotide position immediately 3’ to the 5'TOP to the nucleotide
position immediately 5’ to the start codon (located at the 3’ end of the sequences), e.g. the
nucleotide position immediately 5’ to the ATG sequence, of a nucleic acid sequence
selected from SEQ 1D NOs. 1-1363, SEQ 1D NO. 1395, SEQ ID NO. 1421 or SEQ ID NO.
1422, from the homologs of SEQ ID NOs. 1-1363, SEQ ID NO. 1395, SEQ ID NO. 1421 or
SEQ ID NO. 1422, from a variant thereof, or a corresponding RNA sequence.

In a preferred embodiment, the 5'UTR element comprises or consists of a nucleic acid
sequence which has an identity of at least about 40%, preferably of at least about 50%,
preferably of at least about 60%, preferably of at least about 70%, more preferably of at
least about 80%, more preferably of at least about 90%, even more preferably of at least
about 95%, even more preferably of at least about 99% to a nucleic acid sequence
extending from nucleotide position 5 to the nucleotide position immediately 5’ to the start
codon (located at the 3’ end of the sequences), e.g. the nucleotide position immediately 5
to the ATG sequence of a nucleic acid sequence selected from SEQ ID NOs. 1-1363, SEQ
ID NO. 1395, SEQ 1D NO. 1421 or SEQ 1D NO. 1422,0r a corresponding RNA sequence,
or wherein the at least one 5’UTR element comprises or consists of a fragment of a nucleic
acid sequence which has an identity of at least about 40%, preferably of at least about 50%,
preferably of at least about 60%, preferably of at least about 70%, more preferably of at
least about 80%, more preferably of at least about 90%, even more preferably of at least
about 95%, even more preferably of at least about 99% to a nucleic acid sequence
extending from nucleotide position 5 to the nucleotide position immediately 5’ to the start
codon (located at the 3’ end of the sequences), e.g. the nucleotide position immediately 5’
to the ATG sequence of a nucleic acid sequence, selected from SEQ ID NOs. 1-1363, SEQ
ID NO. 1395, SEQ ID NO. 1421 or SEQ ID NO. 1422, or a corresponding RNA sequence,
wherein, preferably, the fragment is as described above, i.e. being a continuous stretch of
nucleotides representing at least 20% etc. of the full-length 5'UTR the fragment is derived

from.

Preferably, the 5'UTR element comprises or consists of a nucleic acid sequence which has

an identity of at least about 40%, preferably of at least about 50%, preferably of at least
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about 60%, preferably of at least about 70%, more preferably of at least about 80%, more
preferably of at least about 90%, even more preferably of at least about 95%, even more
preferably of at least about 99% to a nucleic acid sequence extending from the nucleotide
position immediately 3’ to the 5'TOP to the nucleotide position immediately 5’ to the start
codon (located at the 3’ end of the sequences), e.g. the nucleotide position immediately 5’
to the ATG sequence, of a nucleic acid sequence selected from SEQ 1D NOs. 1-1363, SEQ
ID NO. 1395, SEQ ID NO. 1421 or SEQ ID NO. 1422, or a corresponding RNA sequence,
or wherein the at least one 5'UTR element comprises or consists of a fragment of a nucleic
acid sequence which has an identity of at least about 40%, preferably of at least about 50%,
preferably of at least about 60%, preferably of at least about 70%, more preferably of at
least about 80%, more preferably of at least about 90%, even more preferably of at least
about 95%, even more preferably of at least about 99% to a nucleic acid sequence
extending from the nucleotide position immediately 3’ to the 5'TOP to the nucleotide
position immediately 5’ to the start codon (located at the 3’ end of the sequences), e.g. the
nucleotide position immediately 5’ to the ATG sequence, of a nucleic acid sequence
selected from SEQ ID NOs. 1-1363, SEQ ID NO. 1395, SEQ ID NO. 1421 or SEQ ID NO.
1422, or a corresponding RNA sequence, wherein, preferably, the fragment is as described
above, i.e. being a continuous stretch of nucleotides representing at least 20% etc. of the

full-length 5'UTR the fragment is derived from.

Preferably, the above defined fragments and variants (e.g. exhibiting at least 40% identity) of
the sequences according to SEQ ID NOs. 1-1363, SEQ ID NO. 1395, SEQ ID NO. 1421 or

SEQ ID NO. 1422, are functional fragments and variants as described herein.

Furthermare, the artificial nucleic acid molecule according to the present invention may
comprise more than one 5'UTR elements as described above. For example, the artificial
nucleic acid molecule according to the present invention may comprise one, two, three,
four or more 5'UTR elements, wherein the individual 5'UTR elements may be the same or
they may be different. For example, the artificial nucleic acid molecule according to the
present invention may comprise two essentially identical 5’'UTR elements as described
above, e.g. two 5'UTR elements comprising or consisting of a nucleic acid sequence which
is derived from a nucleic acid sequence selected from the group consisting of SEQ 1D NOs.

1-1363, SEQ ID NO. 1395, SEQ ID NO. 1421 and SEQ ID NO. 1422, from the homologs of
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SEQ ID NOs. 1-1363, SEQ ID NO. 1395, SEQ ID NO. 1421 and SEQ ID NO. 1422, from a
variant thereof, or a corresponding RNA sequence or from functional variants thereof,

functional fragments thereof, or functional variant fragments thereof as described above.

In a particularly preferred embodiment, the 5'UTR element comprises or consists of a nu-
cleic acid sequence which is derived from a 5’UTR of a TOP gene encoding a ribosomal
protein or from a variant of a 5'UTR of a TOP gene encoding a ribosomal protein. Par-
ticularly preferred 5'UTR elements comprise or consist of a nucleic acid sequence
which are derived from a 5’ UTR of a TOP gene coding for a ribosomal protein se-
lected from RPSA, RPS2, RPS3, RPS3A, RPS4, RPS5, RPS6, RPS7, RPS8, RPS9,
RPS10, RPS11, RPS12, RPS13, RPS14, RPS15, RPS15A, RPS16, RPS17, RPS18,
RPS19, RPS20, RPS21, RPS23, RPS24, RPS25, RPS26, RPS27, RPS27A, RPS28,
RPS29, RPS30, RPL3, RPL4, RPL5, RPL6, RPL7, RPL7A, RPL8, RPL9, RPL1Q,
RPL10A, RPL11, RPL12, RPL13, RPL13A, RPL14, RPL15, RPL17, RPL18, RPL18A,
RPL19, RPL21, RPL22, RPL23, RPL23A, RPL24, RPL26, RPL27, RPL27A, RPL28,
RPL29, RPL30, RPL31, RPL32, RPL34, RPL35, RPL35A, RPL36, RPL36A, RPL37,
RPL37A, RPL38, RPL39, RPL40, RPL41, RPLPO, RPLP1, RPLP2, RPLP3, UBA52. Par-
ticularly preferred are nucleic acid sequences which are derived from a 5" UTR of
TOP genes vertebrate coding for ribosomal proteins, such as mammalian ribosomal

proteins e.g. human or mouse ribosomal proteins.

For example, the 5'UTR element comprises or consists of a nucleic acid sequence which is
derived from a 5’UTR of a nucleic acid sequence according to any of SEQ ID NOs: 170,
232, 244, 259, 1284, 1285, 1286, 1287, 1288, 1289, 1290, 1291, 1292, 1293, 1294,
1295, 1296, 1297, 1298, 1299, 1300, 1301, 1302, 1303, 1304, 1305, 1306, 1307, 1308,
1309, 1310, 1311, 1312, 1313, 1314, 1315, 1316, 1317, 1318, 1319, 1320, 1321, 1322,
1323, 1324, 1325, 1326, 1327, 1328, 1329, 1330, 1331, 1332, 1333, 1334, 1335, 1336,
1337, 1338, 1339, 1340, 1341, 1342, 1343, 1344, 1346, 1347, 1348, 1349, 1350, 1351,
1352, 1353, 1354, 1355, 1356, 1357, 1358, 1359, or 1360; a corresponding RNA se-
quence, a homolog thereof, or a variant thereof as described herein, preferably lacking the
5'TOP motif. As described above, the sequence extending from position 5 to the nucleotide
immediately 5’ to the ATG (which is located at the 3’end of the sequences) corresponds to

the 5’UTR of said sequences.
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Preferably, the 5’UTR element comprises or consists of a nucleic acid sequence which has -
an identity of at least about 40%, preferably of at least about 50%, preferably of at least
about 60%, preferably of at least about 70%, more preferably of at least about 80%, more
preferably of at least about 90%, even more preferably of at least about 95%, even more
preferably of at least about 99% to the 5'UTR of a nucleic acid sequence according to any
of SEQ ID NOs.: 170, 232, 244, 259, 1284, 1285, 1286, 1287, 1288, 1289, 1290, 1291,
1292, 1293, 1294, 1295, 1296, 1297, 1298, 1299, 1300, 1301, 1302, 1303, 1304, 1305,
1306, 1307, 1308, 1309, 1310, 1311, 1312, 1313, 1314, 1315, 1316, 1317, 1318, 1319,
1320, 1321, 1322, 1323, 1324, 1325, 1326, 1327, 1328, 1329, 1330, 1331, 1332, 1333,
1334, 1335, 1336, 1337, 1338, 1339, 1340, 1341, 1342, 1343, 1344, 1346, 1347, 1348,
1349, 1350, ‘1351, 1352, 1353, 1354, 1355, 1356, 1357, 1358, 1359, or 1360; or a
corresponding RNA sequence, preferably lacking the 5'TOP motif, or wherein the at least
one 5'UTR element comprises or consists of a fragment of a nucleic acid sequence which
has an identity of at least about 40%, preferably of at least about 50%, preferably of at least
about 60%, preferably of at least about 70%, more preferably of at least about 80%, more
preferably of at least about 90%, even more preferably of at least about 95%, even more
preferably of at least about 99% to the 5‘UTR of a nucleic acid sequence according to SEQ
ID NOs: 170, 232, 244, 259, 1284, 1285, 1286, 1287, 1288, 1289, 1290, 1291, 1292,
1293, 1294, 1295, 1296, 1297, 1298, 1299, 1300, 1301, 1302, 1303, 1304, 1305, 1306,
1307, 1308, 1309, 1310, 1311, 1312, 1313, 1314, 1315, 1316, 1317, 1318, 1319, 1320,
1321, 1322, 1323, 1324, 1325, 1326, 1327, 1328, 1329, 1330, 1331, 1332, 1333, 1334,
1335, 1336, 1337, 1338, 1339, 1340, 1341, 1342, 1343, 1344, 1346, 1347, 1348, 1349,
1350, 1351, 1352, 1353, 1354, 1355, 1356, 1357, 1358, 1359, or 1360; or a
corresponding RNA sequence, wherein, preferably, the fragment is as described above, i.e.
being a continuous stretch of nucleotides representing at least 20% etc. of the full-length
5'UTR, preferably lacking the 5"TOP motif. Preferably, the fragment exhibits a length of at
least about 20 nucleotides or more, preferably of at least about 30 nucleotides or more,
more preferably of at least about 40 nucleotides or more. Preferably, the fragment is a

functional fragment as described herein.

Preferably, the 5'UTR element comprises or consists of a nucleic acid sequence which is
derived from a 5'UTR of a TOP gene encoding a ribosomal Large protein (RPL) or from a

variant of a 5’UTR of a TOP gene encoding a ribosomal Large protein (RPL). For example,
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the 5'UTR element comprises or consists of a nucleic acid sequence which is derived from
a 5’UTR of a nucleic acid sequence according to any of SEQ ID NOs: 67, 259, 1284-1318,
1344, 1346, 1348-1354, 1357, 1358, 1421 and 1422, a corresponding RNA sequence, a
homolog thereof, or a variant thereof as described herein, preferably lacking the 5'TOP

motif.

Preferably, the 5'UTR element comprises or consists of a nucleic acid sequence which has
an identity of at least about 40%, preferably of at least about 50%, preferably of at least
about 60%, preferably of at least about 70%, more preferably of at least about 80%, more
preferably of at least about 90%, even more preferably of at least about 95%, even more
preferably of at least about 99% to the 5'UTR of a nucleic acid sequence according to any
of SEQ ID NOs. 67, 259, 1284-1318, 1344,.1346, 1348-1354, 1357, 1358, 1421 and 1422
or a corresponding RNA sequence, preferably lacking the 5'TOP motif, or wherein the at
least one 5'UTR element comprises or consists of a fragment of a nucleic acid sequence
which has an identity of at least about 40%, preferably of at least about 50%, preferably of
at least about 60%, preferably of at least about 70%, more preferably of at least about 80%,
more preferably of at least about 90%, even more preferably of at least about 95%, even
more preferably of at least about 99% to the 5'UTR of a nucleic acid sequence according to
SEQ ID NOs: 67, 259, 1284-1318, 1344, 1346, 1348-1354, 1357, 1358, 1421 and 1422 or
a corresponding RNA sequence, wherein, preferably, the fragment is as described above,
i.e. being a continuous stretch of nucleotides representing at least 20% etc. of the full-length
5'UTR, preferably lacking the 5'TOP motif. Preferably, the fragment exhibits a length of at
least about 20 nucleotides or more, preferably of at least about 30 nucleotides or more,
more preferably of at least about 40 nucleotides or more. Preferably, the fragment is a

functional fragment as described herein.

In a particularly preferred embodiment, the 5’'UTR element comprises or consists of a nu-
cleic acid sequence which is derived from the 5'UTR of a ribosomal protein Large 32 gene
(RPL32), a ribosomal protein Large 35 gene (RPL35), a ribosomal protein Large 21 gene
(RPL21), an ATP synthase, H+ transporting, mitochondrial F1 complex, alpha subunit 1,
cardiac muscle (ATP5A1) gene, an hydroxysteroid (17-beta) dehydrogenase 4 gene
(HSD17B4), an androgen-induced 1 gene (AlG1), cytochrome c oxidase subunit Vic gene
(COX6C), or a N-acylsphingosine amidohydrolase (acid ceramidase) 1 gene (ASAH1) or
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from a variant thereof, preferably from a vertebrate ribosomal protein Large 32 gene
(RPL32), a vertebrate ribosomal protein Large 35 gene (RPL35), a vertebrate ribosomal pro-
tein Large 21 gene (RPL21), a vertebrate ATP synthase, H+ transporting, mitochondrial F1
complex, alpha subunit 1, cardiac muscle (ATP5A1) gene, a vertebrate hydroxysteroid (17-
beta) dehydrogenase 4 gene (HSD17B4), a vertebrate androgen-induced 1 gene (AIG1), a
vertebrate cytochrome c oxidase subunit Vic gene (COX6C), or a vertebrate N-
acylsphingosine amidohydrolase (acid ceramidase) 1 gene (ASAH1) or from a variant
thereof, more preferably from a mammalian ribosomal protein Large 32 gene (RPL32), a
ribosomal protein Large 35 gene (RPL35), a ribosomal protein Large 21 gene (RPL21), a
mammalian ATP synthase, H+ transporting, mitochondrial F1 complex, alpha subunit 1,
cardiac muscle (ATP5A1) gene, a mammalian hydroxysteroid (17-beta) dehydrogenase 4
gene (HSD17B4), a mammalian androgen-induced 1 gene (AIG1), a mammalian cyto-
chrome ¢ oxidase subunit Vic gene (COX6C), or a mammalian N-acylsphingosine amido-
hydrolase (acid ceramidase) 1 gene (ASAH1) or from a variant thereof, most preferably from
a human ribosomal protein Large 32 gene (RPL32), a human ribosomal protein Large 35
gene (RPL35), a human ribosomal protein Large 21 gene (RPL21), a human ATP synthase,
H+ transporting, mitochondrial F1 complex, alpha subunit 1, cardiac muscle (ATP5AT1)
gene, a human hydroxysteroid (17-beta) dehydrogenase 4 gene (HSD17B4), a human an-
drogen-induced 1 gene (AIG1), a human cytochrome c oxidase subunit Vic gene (COX6C),
or a human N-acylsphingosine amidohydrolase (acid ceramidase) 1 gene (ASAH1) or from a
variant thereof, wherein preferably the 5’UTR element does not comprise the 5'TOP of said

gene.

Accordingly, in a particularly preferred embodiment, the 5'UTR element comprises or
consists of a nucleic acid sequence which has an identity of at least about 40%, preferably
of at least about 50%, preferably of at least about 60%, preferably of at least about 70%,
more preferably of at least about 80%, more preferably of at least about 90%, even more
preferably of at least about 95%, even more preferably of at least about 99% to the nucleic
acid sequence according to SEQ ID No. 1368, or SEQ ID NOs 1412-1420, or a
corresponding RNA sequence, or wherein the at least one 5'UTR element comprises or
consists of a fragment of a nucleic acid sequence which has an identity of at least about

40%, preferably of at least about 50%, preferably of at least about 60%, preferably of at
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least about 70%, more preferably of at least about 80%, more preferably of at least about
90%, even more preferably of at least about 95%, even more preferably of at least about
99% to the nucleic acid sequence according to SEQ ID No. 1368, or SEQ ID NOs 1412-
1420, wherein, preferably, the fragment is as described above, i.e. being a continuous
stretch of nucleotides representing at least 20% etc. of the full-length 5’UTR. Preferably, the
fragment exhibits a length of at least about 20 nucleotides or more, preferably of at least
about 30 nucleotides or more, more preferably of at least about 40 nucleotides or more.

Preferably, the fragment is a functional fragment as described herein.

Preferably, the at least one 5'UTR element exhibits a length of at least about 20 nucleotides
or more, preferably of at least about 30 nucleotides or more, more preferably of at least
about 40 nucleotides or more. However, it may be preferred if the 5’UTR element of the
artificial nucleic acid molecule is rather short. Accordingly, it may have a length of less than
about 200, preferably less than 150, more preferably less than 100 nucleotides. For
example, the 5’UTR may have a length of less than about 25, 30, 35, 40, 45, 50, 55, 60, 65,
70, 80, 85, 90, 95, 100, 105, 110, 115, 120, 125, 130, 135, 140, 145, 150, 155, 160, 165,
170, 175, 180, 185, 190, 195, 200 nucleotides Preferably, the 5’'UTR element may have a
length of about 20-25, 26-30, 31-35, 36-40, 41-45, 46-50, 51-55, 56-60, 61-65, 66-70, 71-
80, 81-85, 86-90, 91-95, 96-100, 101-105, 106-110, 111-115, 116-120, 121-125, 126-
130, 131-135, 136-140, 141-145, 146-150, 151-155, 156-160, 161-165, 166-170, 171-
175, 176-180, 181-185, 186-190, 191-195, 196-200 or more nucleotides. For example, the
5’UTR element may have a length of about 20, 26, 31, 36, 41, 46, 51, 56, 61, 66, 71, 81,
86, 91, 96, 101, 106, 111, 116, 121, 126, 131, 136, 141, 146, 151, 156, 161, 166, 171,
176, 181, 186, 191 or 196 nucleotides. Preferably, the 5'UTR element may have a length
from about 20, 30, 40 or more to less than about 200 nucleoctides, more preferably from
about 20, 30, 40 or more to less than about 150 nucleotides, most preferably from about

20, 30, 40 or more to less than about 100 nuclectides.

Preferred 5'UTR elements are derived from a 5" UTR of a TOP gene selected from RPSA,
RPS2, RPS3, RPS3A, RPS4, RPS5, RPS6, RPS7, RPS8, RPS9, RPS10, RPS11, RPS12, RPS13,
RPS14, RPS15, RPS15A, RPS16, RPS17, RPS18, RPS19, RPS20, RPS21, RPS23, RPS24,
RPS25, RPS26, RPS27, RPS27A, RPS28, RPS29, RPS30, RPL3, RPL4, RPL5, RPL6, RPL7,
RPL7A, RPL8, RPL9, RPL10, RPL10A, RPL11, RPL12, RPL13, RPL13A, RPL14, RPL15,
RPL17, RPL18, RPL18A, RPL19, RPL21, RPL22, RPL23, RPL23A, RPL24, RPL26, RPL27,
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RPL27A, RPL28, RPL29, RPL30, RPL31, RPL32, RPL34, RPL35, RPL35A, RPL36, RPL36A,
RPL37, RPL37A, RPL38, RPL39, RPL40, RPL41, RPLPO, RPLP1, RPLP2, RPLP3, RPLPO,
RPLP1, RPLP2, EEF1A1, EEF1B2, EEF1D, EEF1G, EEF2, EIF3E, EIF3F, EIF3H, EIF253, EIF3C,
EIF3K, EIF3EIP, EIF4AZ, PABPC1, HNRNPAT, TPT1, TUBB1, UBA52, NPM1, ATP5G2,
GNB2L1, NME2, UQCRB or from a variant thereof.

In some embodiments, the artificial nucleic acid molecule comprises a 5'UTR element
which comprises or consists of a nucleic acid sequence which is derived from the 5’UTR of
a vertebrate TOP gene, such as a mammalian, e.g. a human TOP gene, selected from RPSA,
RPS2, RPS3, RPS3A, RPS4, RPS5, RPS6, RPS7, RPS8, RPS9, RPS10, RPS11, RPS12, RPS13,
RPS14, RPS15, RPS15A, RPS16, RPS17, RPS18, RPS19, RPS20, RPS21, RPS23, RPS24,
RPS25, RPS26, RPS27, RPS27A, RPS28, RPS29, RPS30, RPL3, RPL4, RPL5, RPL6, RPL7,
RPL7A, RPL8, RPLY, RPL10, RPL10A, RPL11, RPL12, RPL13, RPL13A, RPL14, RPL15,
RPL17, RPL18, RPL18A, RPL19, RPL21, RPL22, RPL23, RPL23A, RPL24, RPL26, RPL27,
RPL27A, RPL28, RPL29, RPL30, RPL31, RPL32, RPL34, RPL35, RPL35A, RPL36, RPL36A,
RPL37, RPL37A, RPL38, RPL39, RPL40, RPL41, RPLPO, RPLP1, RPLP2, RPLP3, RPLPQ,
RPLP1, RPLP2, EEF1A1, EEF1B2, EEF1D, EEF1G, EEF2, EIF3E, EIF3F, EIF3H, EIF253, EIF3C,
EIF3K, EIF3EIP, EIF4A2, PABPC1, HNRNPAT1, TPT1, TUBB1, UBA52, NPM1, ATP5G2,
GNB2L1, NME2, UQCRB, or from a variant thereof, wherein preferably the 5’UTR element
does not comprise a TOP-motif or the 5'TOP of said genes, and wherein optionally the
5'UTR element starts at its 5’-end with a nucleotide located at position 1, 2, 3, 4, 5, 6, 7, 8,
9 or 10 downstream of the 5’terminal oligopyrimidine tract (TOP) and wherein further
optionally the 5'UTR element which is derived from a 5'UTR of a TOP gene terminates at its
3’-end with a nucleotide located at position 1, 2, 3, 4, 5, 6, 7, 8, 9 or 10 upstream of the
start codon (A(U/T)G) of the gene it is derived from.

In a preferred embodiment, the artificial nucleic acid molecule according to the present

invention further comprises

c. at least one 3’UTR element which comprises or consists of a nucleic acid sequence
derived from the 3'UTR of a chordate gene, preferably a vertebrate gene, more

preferably a mammalian gene, most preferably a human gene, or from a variant of
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the 3'UTR of a chordate gene, preferably a vertebrate gene, more preferably a

mammalian gene, most preferably a human gene.

The term '3’UTR element’ refers to a nucleic acid sequence which comprises or consists of
a nucleic acid sequence that is derived from a 3’"UTR or from a variant of a 3’'UTR. A 3'UTR
element in the sense of the present invention may represent the 3’UTR of an mRNA, e.g., in
the event that the artificial nucleic acid molecule is an mRNA, or it may represent a
sequence in a nucleic acid construct, such as a vector construct, that when transcribed
represents the 3’UTR of the transcription product, such as the mRNA. Thus, in the sense of
the present invention, preferably, a 3'UTR element may be the 3’UTR of an mRNA,
preferably of an artificial mRNA, or it may be the transcription template for a 3’UTR of an
mRNA. Thus, a 3'UTR element preferably is a nucleic acid sequence which corresponds to
the 3’UTR of an mRNA, preferably to the 3'UTR of an artificial mRNA, such as an mRNA
obtained by transcription of a genetically engineered vector construct. Preferably, the 3'UTR
element fulfils the function of a 3'UTR or encodes a sequence which fulfils the function of a
3'UTR. The term ‘3UTR element’ furthermore refers to a fragment or part of a 3'UTR of an
artificial nucleic acid sequence, such as an artificial mRNA, or which codes for a part or
fragment of a 3’UTR of an artificial nucleic acid molecule. This means that the 3'UTR
element in the sense of the present invention may be comprised in the 3'UTR of an artificial
nucleic acid sequence, such as an artificial mRNA, or which codes for a 3’UTR of an

artificial nucleic acid molecule.

Preferably, the 3’UTR element and the at least one open reading frame are heterologous.
For example, the artificial nucleic acid molecule may consist of at least two sequence parts
that are derivable from two different genes, the 5'UTR element which is derivable from a
TOP gene and the open reading frame and the 3’UTR which may be derivable from the
gene encoding the desired protein product. More preferably, the artificial nucleic molecule
consist of three sequence parts that are derivable from three different genes: the 5'UTR
element which is derivable from a TOP gene, the open reading frame which is derivable
from the gene encoding the desired gene product and the 3'UTR element which may be
derivable from a gene that relates to an mRNA with an enhanced half-life, for example a

3'UTR element as defined and described below.
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Preferably, the at least one 3’UTR element is functionally linked to the ORF. This means
preferably that the 3'UTR element is associated with the ORF such that it may exert a
function, such as a stabilizing function on the expression of the ORF or a stabilizing
function on the artificial nucleic acid molecule. Preferably, the ORF and the 3'UTR element
are associated in 5’3’ direction. Thus, preferably, the artificial nucleic acid molecule
comprises the structure 5-ORF-(optional)linker-3’"UTR element-3’, wherein the linker may
be present or absent. For example, the linker may be one or more nucleotides, such as a
stretch of 1-50 or 1-20 nucleotides, e.g., comprising or consisting of one or more restriction

enzyme recognition sites (restriction sites).

Preferably, the at least one 5'UTR element and the at least one 3'UTR element are
functionally linked to the ORF. This means preferably that the 5'UTR element and the
3’UTR element are associated with the ORF such that they may exert a function, preferably
in an additive, more preferably in a synergistic manner, such as a stabilizing function on the
expression of the ORF, a protein production increasing function for the protein encoded by
the ORF, or a stabilizing function on the artificial nucleic acid molecule. Preferably, the
5'UTR element, the ORF, and the 3'UTR element are associated in 5’23’ direction. Thus,
preferably, the artificial nucleic acid molecule comprises the structure 5-5'UTR element-
(optional)linker-ORF-(optionaljlinker-3’UTR element-3’, wherein the linker may be present
or absent. For example, the linker may be one or more nucleotides, such as a stretch of 1-50
or 1-20 nucleotides, e.g., comprising or consisting of one or more restriction enzyme

recognition sites (restriction sites).

In a particularly preferred embodiment, the 5’'UTR element and the 3'UTR element are
heterologous, e.g. preferably the 5’UTR and the 3’UTR are derived from different genes of
the same or of different species. Preferably, the 3’UTR is not derived from the TOP gene the
5'UTR is derived from.

In a preferred embodiment, the 3’UTR element is chosen such that it exerts at least an
additive, preferably a synergistic function with the 5’'UTR element on the protein production
from the ORF of the artificial nucleic acid molecule. Preferably, the protein production is

increased in at least an additive, preferably a synergistic way by the 3'UTR element and the
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5'UTR element. Thus, the protein amount of the protein encoded by the ORF, such as a
reporter protein, e.g. luciferase, at a certain time point after initiation of expression of the
ORF, e.g. after transfection of a test cell or cell line, is preferably at least the same,
preferably higher than what would be expected if the protein production increasing effects
of the 3'UTR element and the 5’UTR element were purely additive. The additive, preferably
the synergistic effect may, for example, be determined by the following assay. Four artificial
nucleic acid molecules, e.g. mRNAs, comprising an ORF encoding, e.g. a reporter protein
such as luciferase, are generated, i.e. (i) lacking UTR elements (E0), (ii) containing a 5'UTR
element derived from a 5’UTR of a TOP gene or of a variant thereof (E1), (iii) containing a
test 3'UTR element (E2), and (iv) containing both the 5’UTR element and the test 3'UTR
element (E1E2). Expression of the ORF contained in the artificial nucleic acid molecules is
initiated, for example, by transfecting a test cell line, such as a mammalian cell line, e.g.
HELA cells, or primary cells, e.g. HDF cells. Samples are taken at specific time points after
initiation of expression, for example, after 6 hours, 24 hours, 48 hours, and 72 hours and
the amount of protein produced by expression of the ORF contained in the artificial nucleic
acid molecules is measured, for example, by an ELISA assay or a luciferase test, depending
on the type of protein encoded by the ORF. The predicted amount of protein at a certain
time point after initiation of expression obtained by construct E1E2 if the effects of the
3'UTR element and the 5'UTR element were purely additive (PPA) may be calculated as

follows:
PPA, = (E1, - EO,) + (E2, - EO,) + EO,,

EO is the amount of protein obtained for the construct EO (lacking UTRs), E1 is the amount of
protein obtained for the construct E1, E2 is the protein amount obtained for the construct
E2, and x is the time point after initiation of expression. The effect on increasing protein
production is additive if E1E2, = PPA, and synergistic in the sense of the present invention if
E1E2, > PPA,, wherein E1E2, is the amount of protein obtained from construct E1E2 at time
point x. Preferably, E1E2 is at least 1.0, preferably at least 1.1, more preferably at least 1.3,
more preferably at least 1.5, even more preferably at least 1.75 times PPA at a given time
point post initiation of expression, such as 24 hours, 48 hours or 72 hours post initiation of

expression.
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Thus, in a preferred embodiment, the present invention provides an artificial nucleic acid
molecule comprising (a.) at least one 5'UTR element which comprises or consists of a
nucleic acid sequence which is derived from the 5’UTR of a TOP gene or which is derived
from a variant of the 5'UTR of a TOP gene; (b.) at least one open reading frame (ORF); and
{c.) at least one 3’"UTR element, wherein the 3'UTR element and the 5’UTR element act at
least additively, preferably synergistically to increase protein production from the ORF,
preferably wherein E1E2 = PPA, preferably E1E2 is at least 1.0 times PPA, preferably ETE2 is
at least 1.1 times PPA, more preferably E1E2 is at least 1.3 times PPA, even more preferably
ET1E2 is at least 1.5 times PPA at a given time point post initiation of expression of the ORF,
for example 24 hours, preferably 48 hours post initiation of expression, such as post

transfection, wherein E1E2 and PPA are as described above.

Furthermore, it is preferred that the 3’UTR element and the 5’UTR element have at least an
additive, preferably a synergistic effect on the total protein production from the artificial
nucleic acid molecule in a certain time span, such as within 24 hours, 48 hours, or 72
hours post initiation of expression. The additive or the synergistic effect may be determined
as described above, with the difference that the area under the curve (AUC) for the amount
of protein over time predicted for E1E2 if the effects were purely additive is compared to the

actual AUC measured for E1E2.

In a preferred embodiment, the 3'UTR element comprises or consists of a nucleic acid
sequence which is derived from the 3’UTR of a stable mRNA or from a variant of the 3'UTR
of a stable mRNA. Thus, in a preferred embodiment, the 3'UTR element comprises or
consists of a sequence which is derived from a gene providing a stable mRNA or from a
variant of a 3’UTR of a gene providing a stable mRNA. The term “stable mRNA”, preferably
refers to mRNAs which exhibit a longer half-life in mammalian cells than the average half-
life of mMRNA molecules in mammalian cells. Preferably, a stable mRNA in the sense of the
present application refers to an mRNA which exhibits a half-life of more than 5 hours,
preferably more than 8 hours, in a mammalian cell, such as in a mammalian cell line, e.g.
in HELA cells, or in primary cells, e.g. in HDF cells, preferably determined by using a

transcription inhibitor such as actinomycin D.
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For example, the half-life of an mRNA in mammalian cells, such as HELA or HDF cells, may
be determined by culturing the cells in presence of a transcription inhibitor, e.g.
actinomycin D, 5,6-dichloro-1-B-D-ribofuranosylbenzimidazole (DRB), or oa-amanitin,
harvesting the cells at different time points after inhibition of transcription, and determining
the amount of the mRNA present in the cell samples by methods well known to the person
skilled in the art, e.g. by quantitative RT-PCR. The half-life of a particular mRNA may be
calculated based on the amounts of the particular mRNA measured at the different time
points post inhibition of transcription. Alternatively, pulse-chase methods, e.g. using
radioactively labelled nucleotides, or constructs comprising inducible promoters may be

used for determining the half-life of an mRNA in mammalian cells.

It is particularly preferred that the enhanced stability of a stable mRNA in the sense of the
present invention is affected by its 3’UTR. Thus, preferably, the 3’UTR element comprises or
consists of a nucleic acid sequence which is derived from the 3'UTR of a stable mRNA
which exhibits a half-life of more than 5 hours, preferably more than 8 hours, in a
mammalian cell, such as in a mammalian cell line, e.g. in Hela cells, or in mammalian
primary cells, e.g. in HDF cells, preferably determined by using a transcription inhibitor
such as actinomycin D, wherein the enhanced stability of said stable mRNA is effected by
its 3’UTR. The ability of a 3’UTR for enhancing stability may be tested as described herein,
e.g. by using a reporter open reading frame such as a luciferase encoding open reading
frame. Alternatively, an artificial construct encoding the test stable mRNA may be
generated, wherein the 3’UTR of the stable mRNA is replaced with a reference 3'UTR, such
as a 3'UTR of a short lived mRNA, e.g. a Myc 3’UTR. The stability of the wild type stable
mRNA and the 3'UTR modified mRNA may be determined as described above. In the event
the 3’UTR modified mRNA exhibits a shorter half-life than the wild type stable mRNA, it
may be concluded that a stability enhancing effect is exerted by the 3'UTR of the stable
mRNA.

In a particularly preferred embodiment, the 3’UTR element comprises or consists of a
nucleic acid sequence which is derived from a 3’UTR of a gene selected from the group
consisting of an albumin gene, an a-globin gene, a B-globin gene, a tyrosine hydroxylase
gene, a lipoxygenase gene, and a collagen alpha gene, such as a collagen alpha 1(l) gene,

or from a variant of a 3’UTR of a gene selected from the group consisting of an albumin
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gene, an a-globin gene, a B-globin gene, a tyrosine hydroxylase gene, a lipoxygenase gene,
and a collagen alpha gene, such as a collagen alpha 1(l) gene. In a particularly preferred
embodiment, the 3’'UTR element comprises or consists of a nucleic acid sequence which is
derived from a 3’UTR of an albumin gene, preferably a vertebrate albumin gene, more
preferably a mammalian albumin gene, most preferably a human albumin gene. In another
particularly preferred embodiment, the 3’'UTR element comprises or consists of a nucleic
acid sequence which is derived from a 3'UTR of an a-globin gene, preferably a vertebrate
a-globin gene, more preferably a mammalian a-globin gene, most preferably a human o-
globin gene. For example, the 3’'UTR element may comprise or consist of the center, a-
complex-binding portion of the 3'UTR of an a-globin gene, such as of a human a-globin

gene.

Preferably, the at least one 3’UTR element comprises or consists of a nucleic acid sequence
which is derived from the 3’UTR of a vertebrate albumin gene, a vertebrate a-globin gene, a
vertebrate B-globin gene, a vertebrate tyrosine hydroxylase gene, a vertebrate lipoxygenase
gene, and a vertebrate collagen alpha gene, such as a vertebrate collagen alpha 1(l) gene, or
from a variant thereof, preferably from the 3'UTR of a mammalian albumin gene, a
mammalian a-globin gene, a mammalian B-globin gene, a mammalian tyrosine hydroxylase
gene, a mammalian lipoxygenase gene, and a mammalian collagen alpha gene, such as a
mammalian collagen alpha 1(1) gene, or from a variant thereof, more preferably from the
3’UTR of a human albumin gene, a human a-globin gene, a human B-globin gene, a human
tyrosine hydroxylase gene, a human lipoxygenase gene, and a human collagen alpha gene,
such as a human collagen alpha 1() gene, or from a variant thereof, even more preferably
from the 3’UTR of the human albumin gene according to GenBank Accession number
NM_000477.5 or from a variant thereof. In a preferred embodiment, the 3'UTR element is
not derived from the 3’UTR of a Xenopus albumin gene. Preferably, the 3’UTR element
does not comprise a poly(A) limiting element B (PLEB) of a 3'UTR from a Xenopus albumin
gene. Preferably, the 3’UTR element does not consist of a PLEB of a 3'UTR from a Xenopus

albumin gene.

Preferably, the 3’UTR element and the at least one open reading frame are heterologous,
e.g. preferably the 3'UTR element and the ORF are derived from different genes of the same

or of different species. Preferably, the ORF does not encode an a-globin protein if the
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3’UTR element is derived from an a-globin gene. Preferably, the ORF does not encode a -
globin protein if the 3’UTR element is derived from a B-globin gene. Preferably, the ORF
does not encode an albumin protein if the 3’UTR element is derived from an albumin gene.
Preferably, the ORF does not encode a tyrosine hydroxylase protein if the 3'UTR element is
derived from a tyrosine hydroxylase gene. Preferably, the ORF does not encode a
lipoxygenase protein if the 3'UTR element is derived from a lipoxygenase gene. Preferably,
the ORF does not encode a collagen alpha protein if the 3’UTR element is derived from a
collagene alpha gene. Preferably, the ORF does not code for a protein selected from the
group consisting -of albumin proteins, growth hormones, e.g. human growth hormone
(hGH), a-globin proteins, B-globin proteins, tyrosine hydroxylase proteins, lipoxygenase
proteins, and collagen alpha proteins. Furthermore, it is preferred that the open reading
frame does not code for a reporter protein, e.g., selected from the group consisting of globin
proteins, in particular beta-globin,, luciferase protein, GFP proteins, e.g. EGFP, or variants
thereof, for example, variants exhibiting at least 70% sequence identity to a globin protein,

a luciferase protein, or a GFP protein.

The term ’‘a nucleic acid sequence which is derived from the 3’UTR of a [...] gene’
preferably refers to a nucleic acid sequence which is based on the 3'UTR sequence of a [...]
gene or on a part thereof, such as on the 3’UTR of an albumin gene, an a-globin gene, a -
globin gene, a tyrosine hydroxylase gene, a lipoxygenase gene, or a collagen alpha gene,
such as a collagen alpha 1(1) gene, preferably of an albumin gene or on a part thereof. This
term includes sequences corresponding to the entire 3’UTR sequence, i.e. the full length
3'UTR sequence of a gene, and sequences corresponding to a fragment of the 3’UTR
sequence of a gene, such as an albumin gene, a-globin gene, B-globin gene, tyrosine
hydroxylase gene, lipoxygenase gene, or collagen alpha gene, such as a collagen alpha 1)
gene, preferably of an albumin gene. A fragment in this context preferably consists of a
continuous stretch of nucleotides corresponding to a continuous stretch of nucleotides in
the full-length 3’UTR, which represents at least 20%, preferably at least 30%, more
preferably at least 40%, more preferably at least 50%, even more preferably at least 60%,
even more preferably at least 70%, even more preferably at least 80%, and most preferably
at least 90% of the full-length 3’UTR. Such a fragment, in the sense of the present invention,
is preferably a functional fragment as described herein. The term "3’UTR of a [...] gene’

preferably refers to the 3’UTR of a naturally occurring gene, such as of a naturally occurring
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albumin gene, a-globin gene, B-globin gene, tyrosine hydroxylase gene, lipoxygenase gene,
or collagen alpha gene, such as a collagen alpha 1(l) gene, preferably of a naturally

occurring albumin gene.

The terms ’variant of the 3'UTR of a [...] gene’ and ’variant thereof in the context of a
3"UTR refers to a variant of the 3’UTR of a naturally occurring gene, such as a naturally
occurring albumin gene, a naturally occurring a-globin gene, a naturally occurring B-globin
gene, a naturally occurring tyrosine hydroxylase gene, a naturally occurring lipoxygenase
gene, or a naturally occurring collagen alpha gene, such as a naturally occurring collagen
alpha 1() gene, preferably to a variant of the 3'UTR of a vertebrate albumin gene, a
vertebrate o-globin gene, a vertebrate B-globin gene, a vertebrate tyrosine hydroxylase
gene, a vertebrate lipoxygenase gene, and a vertebrate collagen alpha gene, such as a
vertebrate collagen alpha 1(1) gene, preferably to a variant of the 3'UTR of a mammalian
albumin gene, a mammalian a-globin gene, a mammalian B-globin gene, a mammalian
tyrosine hydroxylase gene, a mammalian lipoxygenase gene, and a mammalian collagen
alpha gene, such as a mammalian collagen alpha 1(I) gene, more preferably to a variant of
the 3'UTR of a human albumin gene, a human a-globin gene, a human B-globin gene, a
human tyrosine. hydroxylase gene, a human lipoxygenase gene, and a human collagen
alpha gene, such as a human collagen alpha 1(l) gene. Such variant may be a modified
3'UTR of a gene. For example, a variant 3’'UTR may exhibit one or more nucleotide
deletions, insertions, additions and/or substitutions compared to the naturally occurring
3’UTR from which the variant is derived. Preferably, a variant of a 3'UTR is at least 40%,
preferably at least 50%, more preferably at least 60%, more preferably at least 70%, even
more preferably at least 80%, even more preferably at least 90%, most preferably at least
95% identical to the naturally occurring 3’"UTR the variant is derived from. Preferably, the

variant is a functional variant as described herein.

The term ‘a nucleic acid sequence which is derived from a variant of the 3’UTR of a [...]
gene’ preferably refers to a nucleic acid sequence which is based on a variant of the 3'UTR
sequence of a gene, such as on a variant of the 3’UTR of an albumin gene, an o-globin
gene, a B-globin gene, a tyrosine hydroxylase gene, a lipoxygenase gene, or a collagen
alpha gene, such as a collagen alpha 1(1) gene, or on a part thereof as described above. This

term includes sequences corresponding to the entire sequence of the variant of the 3’UTR of
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a gene, i.e. the full length variant 3’UTR sequence of a gene, and sequences corresponding
to a fragment of the variant 3’UTR sequence of a gene. A fragment in this context preferably
consists of a continuous stretch of nucleotides corresponding to a continuous stretch of
nucleotides in the full-length variant 3’UTR, which represents at least 20%, preferably at
least 30%, more preferably at least 40%, more preferably at least 50%, even more
preferably at least 60%, even more preferably at least 70%, even more preferably at least
80%, and most preferably at least 90% of the full-length variant 3'UTR. Such a fragment of
a variant, in the sense of the present invention, is preferably a functional fragment of a

variant as described herein.

The terms ‘functional variant’, ‘functional fragment’, and 'functional fragment of a variant’
(also termed “functional variant fragment’) in the context of the present invention, mean that
the fragment of the 5’UTR or the 3'UTR, the variant of the 5’UTR or the 3’UTR, or the
fragment of a variant of the 5’UTR or the 3'UTR of a gene fulfils at least one, preferably
more than one, function of the naturally occurring 5'UTR or 3’UTR of the gene of which the
variant, the fragment, or the fragment of a variant is derived. Such function may be, for
example, stabilizing mRNA and/or stabilizing and/or prolonging protein production from an
mRNA and/or increasing protein production from an mRNA, preferably in a mammalian
cell, such as in a human cell. It is particularly preferred that the variant, the fragment, and
the variant fragment in the context of the present invention fulfil the function of stabilizing
an mRNA, preferably in a mammalian cell, such as a human cell, compared to an mRNA
comprising a reference 5'UTR and/or a reference 3'UTR or lacking a 5'UTR and/or a 3'UTR,
and/or the function of stabilizing and/or prolonging protein production from an mRNA,
preferably in a mammalian cell, such as in a human cell, compared to an mRNA
comprising a reference 5'UTR and/or a reference 3'UTR or lacking a 5'UTR and/or a 3"'UTR,
and/or the function of increasing protein production from an mRNA, preferably in a
mammalian cell, such as in a human cell, compared to an mRNA comprising a reference
5’UTR and/or a reference 3'UTR or lacking a 5'UTR and/or a 3'UTR. A reference 3'UTR
may be, for example, a 3’UTR naturally occurring in combination with the ORF.
Furthermore, a functional variant, a functional fragment, or a functional variant fragment of
a 5’'UTR or of a 3'UTR of a gene preferably does not have a substantially diminishing effect
on the efficiency of translation of the mRNA which comprises such variant of a 5’'UTR

and/or such variant of a 3’UTR compared to the wild type 5’UTR and/or 3’UTR from which
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the variant is derived. A particularly preferred function of a “functional fragment”, a
“functional variant” or a “functional fragment of a variant” of the 3'UTR of a gene, such as
an albumin gene, a-globin gene, B-globin gene, tyrosine hydroxylase gene, lipoxygenase
gene, or collagen alpha gene, such as a collagen alpha 1(l) gene, in the context of the
present invention is the stabilization and/or prolongation of protein production by
expression of an mRNA carrying the functional fragment, functional variant or functional
fragment of a variant as described above. A particularly preferred function of a “functional
fragment”, a “functional variant” or a “functional fragment of a variant” of the 5'UTR in the

context of the present invention is the protein production increasing function.

Preferably, the efficiency of the one or more functions exerted by the functional variant, the
functional fragment, or the functional variant fragment, such as mRNA and/or protein
production stabilizing efficiency and/or the protein production increasing efficiency, is at
least 40%, more preferably at least 50%, more preferably at least 60%, even more
preferably at least 70%, even more preferably at least 80%, most preferably at least 90% of
the mRNA and/or protein production stabilizing efficiency and/or the protein production
increasing efficiency exhibited by the naturally occurring 5’UTR and/or 3'UTR of which the

variant, the fragment or the variant fragment is derived.

In the context of the present invention, a fragment or part of the 3'UTR of a gene, such as an
albumin gene, a-globin gene, B-globin gene, tyrosine hydroxylase gene, lipoxygenase gene,
or collagen alpha gene, such as a collagen alpha 1(l) gene, or of a variant thereof preferably
exhibits a length of at least about 40 nucleotides, preferably of at least about 50 nucleotides,
preferably of at least about 75 nucleotides, more preferably of at least about 100
nucleotides, even more preferably of at least about 125 nucleotides, most preferably of at
least about 150 nucleotides. Preferably, such fragment of the 3'UTR of a gene or of a variant

of the 3'UTR of a gene is a functional fragment as described above.

In the context of the present invention, a fragment or part of the 5’UTR of a TOP gene or of
a variant thereof preferably exhibits a length of at least about 20 nucleotides, preferably of
at least about 30 nucleotides, more preferably of at least about 50 nucleotides. Preferably,
such fragment of the 5’UTR of a TOP gene or of a variant of the 5'UTR of a TOP gene is a

functional fragment as described above.
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In some embodiments, the at least one 3'UTR element of the artificial nucleic acid molecule
according to the present invention comprises or consists of a “functional fragment”, a
“functional variant” or a “functional fragment of a variant” of the 3’UTR of a gene, such as
of an albumin gene, a-globin gene, B-globin gene, tyrosine hydroxylase gene, lipoxygenase

gene, or collagen alpha gene, such as a collagen alpha 1(l) gene, or of a variant thereof.

In some embodiments, the at least one 5'UTR element of the artificial nucleic acid molecule
according to the present invention comprises or consists of a “functional fragment”, a

“functional variant” or a “functional fragment of a variant” of the 5’UTR of a TOP gene.

Preferably, the at least one 3’UTR element of the artificial nucleic acid molecule according
to the present invention increases the stability of the artificial nucleic acid molecule, e.g.
increases the stability of an mRNA according to the present invention, compared to a
respective mRNA (reference mRNA) lacking a 3’UTR element or comprising a reference
3'UTR element, such as a 3’UTR naturally occurring in combination with the ORF.
Preferably, the at least one 3'UTR element of the artificial nucleic acid molecule according
to the present invention increases the stability of protein production from the artificial
nucleic acid molecule according to the present invention, e.g. from an mRNA according to
the present invention, compared to a respective mRNA lacking a 3’UTR element or
comprising a reference 3'UTR element, such as a 3’UTR naturally occurring in combination
with the ORF. Preferably, the at least one 3’UTR element of the artificial nucleic acid
molecule according to the present invention prolongs protein production from the artificial
nucleic acid molecule according to the present invention, e.g. from an mRNA according to
the present invention, compared to a respective mRNA lacking a 3’UTR element or
comprising a reference 3’UTR element, such as a 3’UTR naturally occurring in combination
with the ORF. Preferably, the at least one 3'UTR element of the artificial nucleic acid
molecule according to the present invention increases the protein production from the
artificial nucleic acid molecule according to the present invention, e.g. from an mRNA
according to the present invention, compared to a respective mRNA lacking a 3'UTR
element or comprising a reference 3’UTR element, such as a 3’"UTR naturally occurring in
combination with the ORF. Preferably, the at least one 3’UTR element of the artificial

nucleic acid molecule according to the present invention does not negatively influence
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translational efficiency of an mRNA compared to the translational efficiency of a respective
mRNA lacking a 3’UTR element or comprising a reference 3'UTR element, such as a 3’'UTR
naturally occurring in combination with the ORF. The term ‘respective mRNA’ in this
context means that - apart from the different 3’UTR - the reference mRNA is comparable,

preferably identical, to the mRNA comprising the 3’UTR element.

Preferably, the at least one 5’UTR element of the artificial nucleic acid molecule according
to the present invention increases the stability of the artificial nucleic acid molecule, e.g.
increases the stability of an mRNA according to the present invention, compared to a
respective mRNA (reference mRNA) lacking a 5'UTR element or comprising a reference
5'UTR element, such as a 5’UTR naturally occurring in combination with the ORF.
Preferably, the at least one 5'UTR element of the artificial nucleic acid molecule according
to the present invention increases protein production from the artificial nucleic acid
molecule according to the present invention, e.g. from an mRNA according to the present
invention, compared to a respective mRNA lacking a 5’'UTR element or comprising a
reference 5'UTR element, such as a 5’UTR naturally occurring in combination with the
ORF. The term ’respective mRNA’ in this context means that - apart from the different
5'UTR - the reference mRNA is comparable, preferably identical, to the mRNA comprising

the inventive 5'UTR element.

Preferably, the at least one 5'UTR element and the at least one 3’UTR element act
synergistically to increase protein production from the artificial nucleic acid molecule
according to the present invention, e.g. from an mRNA according to the present invention,

as described above.

The term ’stabilizing and/or prolonging protein production from an mRNA’ preferably
means that the protein production from the mRNA is stabilized and/or prolonged compared
to the protein production from a reference mRNA, e.g. comprising a reference 3'UTR

element or lacking a 3’UTR element.

‘Stabilized protein expression’ in this context preferably means that there is more uniform
protein production from the artificial nucleic acid molecule according to the present

invention over a predetermined period of time, such as over 24 hours, more preferably over
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48 hours, even more preferably over 72 hours, when compared to a reference nucleic acid
molecule, for example, an mRNA comprising a reference 3’UTR element or lacking a
3’UTR element. Thus, the level of protein production, e.g. in a mammalian system, from the
artificial nucleic acid molecule comprising a 3’'UTR element according to the present
invention, e.g. from an mRNA according to the present invention, preferably does not drop
to the extent observed for a reference nucleic acid molecule, such as a reference mRNA as
described above. For example, the amount of a protein (encoded by the ORF) observed 6
hours after initiation of expression, e.g. 6 hours post transfection of the artificial nucleic acid
molecule according to the present invention into a cell, such as a mammalian cell, may be
comparable to the amount of protein observed 48 hours after initiation of expression, e.g.
48 hours post transfection. Thus, the ratio of the amount of protein encoded by the ORF,
such as of a reporter protein, e.g., luciferase, observed at 48 hours post initiation of
expression, e.g. 48 hours post transfection, to the amount of protein observed 6 hours after
initiation of expression, e.g. 6 hours post transfection, is preferably above 0.4, preferably
above 0.5, more preferably above 0.6, even more preferably above 0.7, e.g. between about
0.4 and about 4, preferably between about 0.65 and about 3, more preferably between
about 0.7 and about 2 for a nucleic acid molecule according to the present invention. For a
respective reference nucleic acid molecule, e.g. an mRNA comprising a reference 3'UTR
element or lacking a 3'UTR element, said ratio may be, e.g. between about 0.05 and about
0.3. Thus, the present invention provides an artificial nucleic acid molecule comprising an
ORF and a 3'UTR element as described above, wherein the ratio of the (reporter) protein
amount observed 48 hours after initiation of expression to the (reporter) protein amount
observed 6 hours after initiation of expression, preferably in a mammalian expression
system, such as in mammalian cells, is preferably above 0.4, preferably above 0.5, more
preferably above 0.6, even more preferably above 0.7, e.g. between about 0.4 and about 4,
preferably between about 0.65 and about 3, more preferably between about 0.7 and about
2.

‘Increased protein expression’ in the context of the present invention may refer to increased
protein expression at one time point after initiation of expression compared to a reference
molecule or to an increased total protein production within a certain time period after
initiation of expression. Thus, the protein level observed at a certain time point after

initiation of expression, e.g. after transfection, of the artificial nucleic acid molecule
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according to the present invention, e.g. after transfection of an mRNA according to the
present invention, for example, 24, 48, or 72 hours post transfection, or the total protein
produced in a time span of, e.g. 24, 48 or 72 hours, is preferably higher than the protein
level observed at the same time point after initiation of expression, e.g. after transfection, or
the total protein produced within the same time span, for a reference nucleic acid molecule,
such as a reference mRNA comprising a reference 5" and/or a reference 3'UTR or lacking a
5'UTR element and/or 3'UTR element. As set forth above, it is a particularly preferred
function of the 5’"UTR element to affect the increase in protein production from the artificial
nucleic acid molecule. Preferably, the increase in protein production effected by the 5'UTR
element compared to a reference nucleic acid molecule lacking such 5'UTR element at a
given time point post initiation of expression is at least 1.5-fold, more preferably at least 2-
fold, more preferably at least 3-fold, even more preferably at least 4-fold, most preferably at
least 5-fold of the protein production observed for a reference nucleic acid molecule
lacking the 5'UTR element. The same holds preferably for the total protein production in a
given time period, for example in a time period of 24, 48 or 72 hours post initiation of

expression.

Said increase in stability of the artificial nucleic acid molecule, said increase in stability of
protein production, said prolongation of protein production and/or said increase in protein
production is preferably determined by comparison with a respective reference nucleic acid
molecule lacking a 5'UTR element and/or a 3’UTR element, e.g. an mRNA lacking a 5'UTR
element and/or a 3’UTR element, or a reference nucleic acid molecule comprising a
reference 5'UTR element and/or a reference 3’UTR element, such as a 3’UTR and/or a

5"UTR naturally occurring with the ORF or a 5'UTR and/or a 3’UTR of a reference gene.

The mRNA and/or protein production stabilizing effect and efficiency and/or the protein
production increasing effect and efficiency of the variants, fragments and/or variant
fragments of the 3’UTR of an albumin gene as well as the mRNA and/or protein production
stabilizing effect and efficiency and/or the protein production increasing effect and
efficiency of the at least one 3’UTR element, the at least one 5'UTR element, or the at Jeast
one 3’'UTR element and the at least one 5'UTR element of the artificial nucleic acid
molecule according to the present invention may be determined by any method suitable for

this purpose known to the skilled person. For example, artificial mRNA molecules may be
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generated comprising a coding sequence for a reporter protein, such as luciferase, and no
3’UTR and/or no 5'UTR, a 5’UTR element derived from a TOP gene and/or a 3'UTR
elem,ent derived from a gene as described above, a 5'UTR element derived from a
reference gene and/or a 3’UTR derived derived from a reference gene (i.e., a reference
3’UTR element or a reference 5’UTR element, such as a 5'UTR or a 3’UTR naturally
occurring with the ORF), as 3'UTR a variant of a 3'UTR of a gene as described above, as
3’UTR a fragment of a 3'UTR of a gene as described above, or as 3'UTR a fragment of a
variant of a 3'UTR of a gene as described above, as 5'UTR a variant of a 5'UTR of a TOP
gene, as 5’UTR a fragment of a 5'UTR of a TOP gene, or as 5’"UTR a fragment of a variant of
a 5’UTR of a TOP gene. Such mRNAs may be generated, for example, by /in vitro
transcription of respective vectors such as plasmid vectors, e.g. comprising a T7 promoter
and a sequence encoding the respective mRNA sequences. The generated mRNA molecules
may be transfected into cells by any transfection method suitable for transfecting mRNA, for
example they may be electroporated into mammalian cells, such as HELA or HDF cells, and
samples may be analyzed certain time points after transfection, for example, 6 hours, 24
hours, 48 hours, and 72 hours post transfection. Said samples may be analyzed for mRNA
quantities and/or protein quantities by methods well known to the skilled person. For
example, the quantities of reporter mRNA present in the cells at the sample time points may
be determined by quantitative PCR methods. The quantities of reporter protein encoded by
the respective mRNAs may be determined, e.g., by ELISA assays or reporter assays such as
luciferase assays depending on the reporter protein used. The effect of stabilizing protein
expression and/or prolonging protein expression may be, for example, analyzed by
determining the ratio of the protein level observed 48 hours post transfection and the
protein level observed 6 hours post transfection. The closer said value is to 1, the more
stable the protein expression is within this time period. Said value may also be above 1 if
the protein level is higher at the later time point. Such measurements may of course also be
performed at 72 or more hours and the ratio of the protein level observed 72 hours post
transfection and the protein level observed 6 hours post transfection may be determined to

determine stability of protein expression.

Preferably, the at least one 3’UTR element of the artificial nucleic acid molecule according
to the present invention comprises or consists of a nucleic acid sequence which has an

identity of at least about 40%, preferably of at least about 50%, preferably of at least about
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60%, preferably of at least about 70%, more preferably of at least about 80%, more
preferably of at least about 90%, even more preferably of at least about 95%, even more
preferably of at least about 99%, most preferably of 100% to a nucleic acid sequence
selected from SEQ ID No. 1369-1377, 1391, 1392, and 1393 and wherein the variants of
the sequences according to SEQ ID No. 1369-1377, 1391, 1392 and 1393 are preferably

functional variants as described above.

The at feast one 3’UTR element of the artificial nucleic acid molecule according to the
present invention may also comprise or consist of a fragment of a nucleic acid sequence
which has an identity of at least about 40%, preferably of at least about 50%, preferably of
at least about 60%, preferably of at least about 70%, more preferably of at least about 80%,
more preferably of at least about 90%, even more preferably of at least about 95%, even
more preferably of at least about 99%, most preferably of 100% to the nucleic acid
sequence according to SEQ ID No. 1369-1377, 1391, 1392, or 1393 wherein the fragment
is preferably a functional fragment or a functional variant fragment as described above.
Preferably, the fragment is as described above, i.e. being a continuous stretch of nucleotides
representing at least 20% etc. of the full-length 3'UTR the fragment is derived from. Such
fragment preferably exhibits a length of at least about 40 nucleotides, preferably of at least
about 50 nucleotides, preferably of at least about 75 nucleotides, more preferably of at least
about 100 nucleotides, even more preferably of at least about 125 nucleotides, most

preferably of at least about 150 nucleotides.

For example, such fragment may exhibit a nucleic acid sequence according to SEQ 1D Nos.
1378-1390, such as

ARAAGCATCT CAGCCTACCA TGAGAATAAG AGAAAGAAAA TGAAGATCAA AAGCTTATTC
ATCTGTTTTT CTTTTTCGTT GGTGTAAAGC CAACACCCTG TCTAAAAAAC ATAAATTTCT
TTAATCATTT TGCCTCTTTT CTCTGTGCTT CAATT (SEQ ID No. 1378)

CATCACATTT AAAAGCATCT CAGCCTACCA TGAGAATAAG AGAAAGAAAA TGAAGATCAA
AAGCTTATTC ATCTGTTTTT CTTTTTCGTT GGTGTAAAGC CAACACCCTG (SEQ ID No.
1379)
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AGAARGAAAA
CAACACCCTG

TGAAGATCAA
TCTAAAAANC

AAGCTTATTC
ATARAATTTCT

ATCTGTTTTT
TTAATCATTT

CTTTTTCGTT
TGCCTCTTTT

GGTGTAAAGC
CTCTGTGCTT

CAACACCCTG
CAATTAATAR

TGAAGATCAA
TCTAAAAAAC

PCT/EP2013/000938

TGAAGATCAA
TCTAAAAAAC

AAGCTTATTC
ATAAATTTCT

ATCTGTTTTT
TTAATCATTT

CTTTTTCGTT
TGCCTCTTTT

GGTGTAAAGC
CTCTGTGCTT

CAACACCCTG
CAATTAATAA

TCTAAAAAAC
ARARATGGAAA

AAGCTTATTC
ATAAATTTCT

A (SEQID No. 1387)

AAGCTTATTC
(SEQ 1D No.

ATCTGTTTTT
(SEQ ID No.

CTTTTTCGTT
(SEQ 1D No.

GGTGTAAAGC
(SEQ ID No.

CAACACCCTG
(SEQ ID No.

TCTAAAAAAC
(SEQ 1D No.

ATARATTTCT
(SEQ ID No.

ATCTGTTTTT
TTAATCATTT
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TGAAGATCAA AAGCTTATTC ATCTGTTTTT CTTTTTCGTT GGTGTAAAGC CAACACCCTG
TCTAAAAAAC ATAAATTTCT TTAATCATTT TGCCTCTTTT CTCTGTGCTT CAATTAATAA
A (SEQ ID No. 1388)

CTTTTTCGTT GGTGTAAAGC CAACACCCTG TCTAAAAAAC ATAAATTTCT TTAATCATTT
TGCCTCTTTT CTCTGIGCTT CAATTAATAA A (SEQID No. 1389)

AAGCTTATTC ATCTGTTTTIT CTTTTTCGTT GGTGTAAAGC CAACACCCTG TCTAARAAAC
(SEQ ID No. 1390)

or the corresponding RNA sequence, or a nucleic acid sequence which is at least 40%,
preferably at least about 50%, preferably at least about 60%, preferably at least about 70%,
more preferably at least about 80%, more preferably at least about 90%, even more
preferably at least about 95%, even more preferably at least about 99% identical to said
nucleic acid sequences or the corresponding RNA sequence. Thus, the at least one 3'UTR
element of the artificial nucleic acid molecule according to the present invention may
comprise or consist of a nucleic acid fragment as described above. Obviously, the
thymidine nucleotides comprised in the fragments according to SEQ ID Nos. 1378-1390

may be replaced by uridine nucleotides.

Preferably, said variants, fragments or variant fragments are functional variants, functional
fragments, or functional variant fragments as described above, exhibiting at least one
function of the nucleic acid sequence according to SEQ 1D Nos. 1369-1377, 1391, 1392, or
1393 such as stabilization of the artificial nucleic acid molecule according to the invention,
stabilizing and/or prolonging protein expression from the artificial nucleic acid molecule
according to the invention, and/or increasing protein production, preferably with an
efficiency of at least 40%, more preferably of at least 50%, more preferably of at least 60%,
even more preferably of at least 70%, even more preferably of at least 80%, most preferably
of at least 90% of the stabilizing efficiency and/or protein production increasing efficiency
exhibited by the nucleic acid sequence according to SEQ ID Nos. 1369-1377, 1391, 1392,
or 1393. Preferably, variants, fragments or variant fragments are functional variants,
functional fragments, or functional variant fragments exhibit the function of acting
synergistically with the 5’UTR element to increase protein production from the artificial

nucleic acid molecule.
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Preferably, the at least one 3'UTR element of the artificial nucleic acid molecule according
to the present invention exhibits a length of at least about 40 nucleotides, preferably of at
least about 50 nucleotides, preferably of at least about 75 nucleotides, more preferably of at
least about 100 nucleotides, even more preferably of at least about 125 nucleotides, most
preferably of at least about 150 nucleotides. For example, the 3’UTR may exhibit a length of
about 50 to about 300 nucleotides, preferably of about 100 to about 250 nucleotides, more
preferably of about 150 to about 200 nucleotides.

Furthermore, the artificial nucleic acid molecule according to the present invention may
comprise more than one 3'UTR elements as described above. For example, the artificial
nucleic acid molecule according to the present invention may comprise one, two, three,
four or more 3'UTR elements, wherein the individual 3'UTR elements may be the same or
they may be different. For example, the artificial nucleic acid molecule according to the
present invention may comprise two essentially identical 3'UTR elements as described
above, e.g. two 3’UTR elements comprising or consisting of a nucleic acid sequence which
is derived from the 3’UTR of an albumin gene or from a variant of the 3'UTR of an albumin
gene, such as a nucleic acid sequence according to SEQ 1D No. 1369 or 1376, functional
variants thereof, functional fragments thereof, or functional variant fragments thereof as

described above.

Surprisingly, the inventors found that an artificial nucleic acid molecule comprising a 5"UTR
element comprising or consisting of a nucleic acid sequence derived from a TOP gene as
described above may represent or may provide an mRNA molecule exhibiting strongly

enhanced protein production from said artificial nucleic acid molecule.

The artificial nucleic acid molecule according to the present invention may be RNA, such
as mMRNA, DNA, such as a DNA vector, or may be a modified RNA or DNA molecule. It
may be provided as a double-stranded molecule having a sense strand and an anti-sense

strand, for example, as a DNA molecule having a sense strand and an anti-sense strand.

The artificial nucleic acid molecule according to the present invention may further comprise

a 5’-cap. The optional 5’-cap is preferably attached to the 5'-side of the 5'UTR element.
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In a preferred embodiment, the artificial nucleic acid sequence comprises a 5'UTR element
which comprises or consists of a nucleic acid sequence which is derived from the 5'UTR of
a TOP gene encoding a ribosomal protein as described above, for example, encoding a
ribosomal Large protein, or from a variant thereof, and a 3'UTR element which comprises or
consists of a nucleic acid sequence which is derived from the 3’UTR of an albumin gene or

a variant thereof as described above.

In a particularly preferred embodiment, the artificial nucleic acid sequence comprises a
5‘UTR element which comprises or consists of a nucleic acid sequence which is derived
from the 5’UTR of a ribosomal protein Large 32 gene (RPL32), a ribosomal protein Large 35
gene (RPL35), a ribosomal protein Large 21 gene (RPL21), an ATP synthase, H+
transporting, mitochondrial F1 complex, alpha subunit 1, cardiac muscle (ATP5A1) gene, an
hydroxysteroid (17-beta) dehydrogenase 4 gene (HSD17B4), an androgen-induced 1 gene
(AIG1), cytochrome c oxidase subunit Vic gene (COX6C), or a N-acylsphingosine
amidohydrolase (acid ceramidase) 1 gene (ASAHT) or from a variant thereof, preferably
from a vertebrate ribosomal protein Large 32 gene (RPL32), a vertebrate ribosomal protein
Large 35 gene (RPL35), a vertebrate ribosomal protein Large 21 gene (RPL21), a vertebrate
ATP synthase, H+ transporting, mitochondrial F1 complex, alpha subunit 1, cardiac muscle
(ATP5AT1) gene, a vertebrate hydroxysteroid (17-beta) dehydrogenase 4 gene (HSD17B4), a
vertebrate androgen-induced 1 gene (AIG1), a vertebrate cytochrome ¢ oxidase subunit Vic
gene (COX6C), or a vertebrate N-acylsphingosine amidohydrolase (acid ceramidase) 1 gene
(ASAH1) or from a variant thereof, more preferably from a mammalian ribosomal protein
Large 32 gene (RPL32), a ribosomal protein Large 35 gene (RPL35), a ribosomal protein
Large 21 gene (RPL21), a mammalian ATP synthase, H+ transporting, mitochondrial F1
complex, alpha subunit 1, cardiac muscle (ATP5A1) gene, a mammalian hydroxysteroid
(17-beta) dehydrogenase 4 gene (HSD17B4), a mammalian androgen-induced 1 gene
(AIG1), a mammalian cytochrome ¢ oxidase subunit Vic gene (COX6C), or a mammalian N-
acylsphingosine amidohydrolase (acid ceramidase) 1 gene (ASAH1) or from a variant
thereof, most preferably from a human ribosomal protein Large 32 gene (RPL32), a human
ribosomal protein Large 35 gene (RPL35), a human ribosomal protein Large 21 gene
(RPL21), a human ATP synthase, H+ transporting, mitochondrial F1 complex, alpha subunit
1, cardiac muscle (ATP5A1) gene, a human hydroxysteroid (17-beta) dehydrogenase 4 gene
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(HSD17B4), a  human  androgen-induced 1 gene  (AIG1), a  human
cytochrome c oxidase subunit Vic gene (COX6C), or a human N-acylsphingosine
amidohydrolase (acid ceramidase) 1 gene (ASAH1) or from a variant thereof, wherein
preferably the 5’UTR element does not comprise the 5'TOP of said gene, and a 3'UTR
element which comprises or consists of a nucleic acid sequence which is derived from an

albumin gene as described above.

In a particularly preferred embodiment, the artificial nucleic acid molecule according to the
present invention comprises a 5'UTR element which comprises or consists of a nucleic acid
sequence which has an identity of at least about 40%, preferably of at least about 50%,
preferably of at least about 60%, preferably of at least about 70%, more preferably of at
least about 80%, more preferably of at least about 90%, even more preferably of at least
about 95%, even more preferably of at least about 99% to the nucleic acid sequence
according to SEQ ID No. 1368 or SEQ ID NOs 1412-1420, or a corresponding RNA
sequence, and a 3'UTR element which comprises or consist of a nucleic acid sequence
which has an identity of at least about 40%, preferably of at least about 50%, preferably of
at least about 60%, preferably of at least about 70%, more preferably of at least about 80%,
more preferably of at least about 90%, even more preferably of at least about 95%, even
more preferably of at least about 99%, most preferably of 100% to the nucleic acid
sequence according to SEQ ID No. 1369, 1376, 1377, 1391, or 1392, e.g.,, a 5'UTR
element which comprises or consists of a nucleic acid sequence which has an identity of at
least about 90% to the nucleic acid sequence according to SEQ ID No. 1368 or a
corresponding RNA sequence and a 3’UTR element which comprises or consist of a nucleic
acid sequence which has an identity of at least about 90% to the nucleic acid sequence

according to-SEQ ID No. 1369, 1376, 1377, 1391, or 1392.

Preferably, the artificial nucleic acid molecule according to the present invention further
comprises a poly(A) sequence and/or a polyadenylation signal. Preferably, the optional
poly(A) sequence is located 3’ to the ORF or the at least one 3’UTR element, preferably is
connected to the 3’-end of the ORF or the 3'UTR element. The connection may be direct or
indirect, for example, via a stretch of 2, 4, 6, 8, 10, 20 etc. nucleotides, such as via a linker
of 1-50, preferably of 1-20 nucleotides, e.g. comprising or consisting of one or more

restriction sites.
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In one embodiment, the optional polyadenylation signal is located within the 3’UTR
element. Preferably, the polyadenylation signal comprises the consensus sequence
NN(U/MANA, with N = A or U, preferably AA(U/TAAA or AU/THU/T)AAA. Such
consensus sequence may be recognised by most animal and bacterial cell-systems, for
example by the polyadenylation-factors, such as cleavage/polyadenylation specificity factor
(CPSF) cooperating with CstF, PAP, PAB2, CFl and/or CFll. Preferably, the polyadenylation
signal, preferably the consensus sequence NNUANA, is located less than about 50
nucleotides, more preferably less than about 30 nucleotides, most preferably less than about

25 nucleotides, for example 21 nucleotides, upstream of the 3’-end of the 3’UTR element.

Using an appropriate transcription system will then lead to attachment of a poly(A)
sequence to the premature-RNA. For example, the inventive artificial nucleic acid molecule
may be a DNA molecule comprising a 3’'UTR element as described above and a
polyadenylation signal, which may result in polyadenylation of an RNA upon transcription
of this DNA molecule. Accordingly, a resulting RNA may comprise a combination of the

3'UTR element followed by a poly(A) sequence.

Potential transcription systems are /n vifro transcription systems or cellular transcription
systems etc. Accordingly, transcription of an artificial nucleic acid molecule according to
the invention, e.g. transcription of an artificial nucleic acid molecule comprising a 5'UTR
element, an open reading frame, a 3’'UTR element and a polyadenylation-signal, may result
in an mRNA molecule comprising a 5'UTR element, an open reading frame, a 3'UTR

element and a poly(A) sequence.

The invention also provides an artificial nucleic acid molecule which is an mRNA molecule
comprising a, 5’UTR element, an open reading frame, an optional 3'UTR element as

described above and a poly(A) sequence.

In one embodiment, the invention provides an artificial nucleic acid molecule which is an
artificial DNA molecule comprising a 5’UTR element as described above, an open reading
frame and optionally a nucleic acid sequence according to any one of SEQ ID Nos. 1369-

1377, 1391, and 1392 or a sequence having an identity of at least about 40% or more to a
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nucleic acid sequence according to any one of SEQ ID Nos. 1369-1377, 1391, and 1392 or
a fragment thereof. Furthermore, the invention provides an artificial nucleic acid molecule
which is an artificial RNA molecule comprising a 5'UTR element as described above, an
open reading frame and optionally an RNA sequence corresponding to a sequence
according to any one of SEQ 1D Nos. 1369-1377, 1391, and 1392 or a sequence having an
identity of at least about 40 % or more to any one of SEQ ID Nos. 1369-1377, 1391, and

1392, or a fragment thereof.

Accordingly, the invention provides an artificial nucleic acid molecule which may be a
template for an RNA molecule, preferably for an mRNA molecule, which is stabilised and
optimized with respect to translation efficiency. In other words, the artificial nucleic acid
molecule may be a DNA or RNA which may be used for production of an mRNA. The
obtainable mRNA, may, in turn, be translated for production of a desired peptide or protein
encoded by the open reading frame. If the artificial nucleic acid molecule is a DNA, it may,
for example, be used as a double-stranded storage form for continued and repetitive /n vitro

or in vivo production of mRNA.

In one embodiment, the artificial nucleic acid molecule according to the present invention
further comprises a poly(A) sequence. The length of the poly(A) sequence may vary. For
example, the poly(A) sequence may have a length of about 20 adenine nucleotides up to
about 300 adenine nucleotides, preferably of about 40 to about 200 adenine nucleotides,
more preferably from about 50 to about 100 adenine nucleotides, such as about 60, 70, 80,

90 or 100 adenine nucleotides.

For example, the artificial nucleic acid molecule according to the present invention may

comprise a nucleic acid sequence corresponding to the DNA sequence

CATCACATTT AAAAGCATCT CAGCCTACCA TGAGAATAAG AGARAGAAAA TGAAGATCAA
AAGCTTATTC ATCTGTTTTT CTTTTTCGTT GGTGTAAAGC CAACACCCTG TCTAAAAAAC
ATAAATTTCT TTAATCATTT TGCCTCTTTT CTCTGTGCTT CAATTAATAA AAAATGGAAA
GAATCTAGAT CTAAAAAAAA AAAAAAAAAA AAAAAAAAAA AAAAAAAAAA AAAAAARAAAA
AAAAAAAAAA AAAAAA (SEQ ID No. 1377).
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Transcription of such a sequence may result in an artificial nucleic acid molecule

comprising a corresponding RNA sequence.

Such artificial RNA molecule may also be obtainable /n vitro by common methods of

chemical synthesis without being necessarily transcribed from a DNA progenitor.

In a particularly preferred embodiment, the artificial nucleic acid molecule according to the
present invention is an RNA molecule, preferably an mRNA molecule comprising in 5’-to-
3’-direction a 5'UTR element as described above, an open reading frame, a 3'UTR element

as described above and a poly(A) sequence.

in a preferred embodiment, the open reading frame does not code for human albumin,
provided that the 3’UTR element is identical to the 3’"UTR of human albumin. In some
further embodiments, it is preferred that the open reading frame does not code for human
albumin according to GenBank Accession number NM_000477.5 provided that the 3'UTR
element is identical to the 3’UTR of human albumin. In some further embodiments, it is
preferred that the open reading frame does not code for human albumin or variants thereof
provided that the 3'UTR element is a sequence which is identical to SEQ ID No. 1369.
Furthermore, in some embodiments, it is preferred that the open reading frame does not
code for a reporter protein, e.g., selected from the group consisting of globin proteins,
luciferase proteins, GFP proteins or variants thereof, for example, variants exhibiting at least

70% sequence identity to a globin protein, a luciferase protein, or a GFP protein.

In some embodiments, it is preferred that the 3'UTR element does not consist of a histone
stem-loop, preferably does not comprise a histone stem-loop. In one embodiment, the
artificial nucleic acid molecule according to the present invention does not comprise a
histone stem-loop. However, in some embodiments, the 3'UTR element of the artificial
nucleic acid molecule or the artificial nucleic acid molecule according to the present
invention may comprise a histone stem-loop in addition to the nucleic acid sequence
derived form the 3’UTR of an albumin gene. Such artificial nucleic acid molecule according
to the present invention, for example, may comprise in 5’-to-3’-direction a 5'UTR element,
an ORF, a 3’UTR element, preferably comprising a polyadenylation signal, an optional

histone stem-loop and an optional poly(A) sequence. It may also comprise in 5'-to-3’-
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direction a 5’UTR element as described above, an ORF, a 3'UTR element, e.g. comprising a

polyadenylation signal, a poly(A) sequence and an optional histone stem-loop.

in the context of the present invention, such a histone stem-loop is typically derived from a
histone gene and comprises an intramolecular base pairing of two neighbored entirely or
partially reverse complementary sequences, thereby forming a stem-loop. A stem-loop can
occur in single-stranded DNA or, more commonly, in RNA. The structure is also known as a
hairpin or hairpin loop and usually consists of a stem and a (terminal) loop within a
consecutive sequence, wherein the stem is formed by two neighbored entirely or partially
reverse complementary sequences separated by a short sequence as sort of spacer, which
builds the loop of the stem-loop structure. The two neighbored entirely or partially reverse
complementary sequences may be defined as e.g. stem-loop elements stem1 and stem2.
The stem loop is formed when these two neighbored entirely or partially reverse
complementary sequences, e.g. stem-loop elements stem1 and stem2, form base-pairs with
each other, leading to a double stranded nucleic acid sequence comprising an unpaired
loop at its terminal ending formed by the short sequence located between stem-loop
elements stem1 and stem2 on the consecutive sequence. The unpaired loop thereby
typically represents a region of the nucleic acid which is not capable of base pairing with
either of these stem-loop elements. The resulting lollipop-shaped structure is a key building
block of many RNA secondary structures. The formation of a stem-loop structure is thus
dependent on the stability of the resulting stem and loop fegions, wherein the first
prerequisite is typically the presence of a sequence that can fold back on itself to form a
paired double strand. The stability of paired stem-loop elements is determined by the
length, the number of mismatches or bulges it contains (a small number of mismatches is
typically tolerable, especially in a long double strand), and the base composition of the
paired region. In the context of the present invention, optimal loop length is 3-10 bases,
more preferably 3 to 8, 3 to 7, 3 to 6 or even more preferably 4 to 5 bases, and most

preferably 4 bases.

An example for a histone stem-loop sequence is the sequence according to SEQ ID NO:
1394 (CAAAGGCTCTTTTCAGAGCCACCA) or the corresponding RNA sequence.
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Thus, in some embodiments, the artificial nucleic acid molecule according to the present
invention comprises (a.) at least one 5'UTR element as described herein, (b.) at least one
open reading frame, and at least one histone-stem loop which may, for example, comprise
or consist of a sequence having a sequence identity of at least about 75%, preferably of at
least about 80%, preferably at least about 85%, more preferably at least about 90%, even
more preferably at least about 95% to the sequence according to SEQ 1D NO. 1394 or the
corresponding RNA sequence, wherein preferably positions 6, 13 and 20 of the sequence
having a sequence identity of at least about 75%, preferably of at least about 80%, prefera-
bly at least about 85%, more preferably at least about 90%, even more preferably at least
about 95% to the sequence according to SEQ 1D NO. 1394 or the corresponding RNA se-
quence are conserved, i.e. are identical to the nucleotides at positions 6, 13 and 20 of SEQ
ID NO. 1394,

In some embodiments, the artificial nucleic acid molecule comprises further elements such
as a 5'-cap, a poly(C) sequence and/or an IRES-motif. A 5’-cap may be added post-
transcriptionally to the 5’end of an RNA. Further, the inventive artificial nucleic acid
molecule, particularly if the nucleic acid is in the form of an mRNA or codes for an mRNA,
may be modified by a sequence.of at least 10 cytidines, preferably at least 20 cytidines,
more preferably at least 30 cytidines (so-called "poly(C) sequence"). Particularly, the
inventive nucleic acid molecule may contain, especially if the nucleic acid is in the form of
an (MRNA or codes for an mRNA, a poly(C) sequence of typically about 10 to 200 cytidine
nucleotides, preferably about 10 to 100 cytidine nucleotides, more preferably about 10 to
70 cytidine nucleotides or even more preferably about 20 to 50 or even 20 to 30 cytidine

nucleotides.

An internal ribosome entry side (IRES) sequence or IRES-motif may separate several open
reading frames, for example if the artificial nucleic acid molecule encodes for two or more
peptides or proteins. An IRES-sequence may be particularly helpful if the mRNA is a bi- or

multicistronic RNA.

Furthermore, the artificial nucleic acid molecule may comprise additional 5’-elements such

as a promoter containing-sequence. The promoter may drive and or regulate transcription of
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the artificial nucleic acid molecule according to the present invention, for example of an

artificial DNA-molecule according to the present invention.

In preferred embodiments, the invention provides artificial nucleic acid molecules, prefer-
ably mRNA molecules, comprising in 5'-to-3'-direction at least one of the following struc-

tures

5’'-cap — 5'UTR element — ORF — 3'"UTR element - histone stem-loop — poly(A) sequence
5’-cap — 5’"UTR element — ORF — 3'UTR element — poly(A) sequence - histone stem-loop

5'-cap - 5'UTR element — ORF — IRES — ORF - 3’UTR element - histone stem-loop -
poly(A) sequence

5’-cap ~ 5'UTR element — ORF — IRES — ORF - 3'UTR element - poly(A) sequence — histone
stem-loop

5’-cap - 5’UTR element — ORF -~ 3’UTR element — poly(A) sequence - poly(C) sequence

5’-cap ~ 5'UTR element — ORF — 3'UTR element - poly(A) sequence — poly(C) sequence —
histone stem-loop

5’-cap - 5'UTR element — ORF - IRES — ORF - 3’UTR element — histone stem-loop -
poly(A) sequence — poly(C) sequence

Preferably, the artificial nucleic acid molecule, preferably the open reading frame, is at least
partially G/C modified. Thus, the inventive artificial nucleic acid molecule may be
thermodynamically stabilized by modifying the G (guanosine)/C (cytidine) content of the
molecule. The G/C content of the open reading frame of an artificial nucleic acid molecule
according to the present invention may be increased compared to the G/C content of the
open reading frame of a corresponding wild type sequence, preferably by using the
degeneration of the genetic code. Thus, the encoded amino acid sequence of the nucleic
acid molecule is preferably not modified by the G/C modification compared to the coded
amino acid sequence of the particular wild type sequence. The codons of a coding
sequence or a whole nucleic acid molecule, e.g. an mRNA, may therefore be varied
compared to the wild type coding sequence, such that they include an increased amount of
G/C nucleotides while the translated amino acid sequence is maintained. In respect to the

fact that several codons code for one and the same amino acid (so-called degeneration of
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the genetic code), the most favourable codons for the stability can be determined (so-called

alternative codon usage).

Depending on the amino acid to be encoded by the coding region of the inventive nucleic
acid molecule as defined herein, there are various possibilities for modification of the nu-
cleic acid sequence, e.g. the open reading frame, compared to its wild type coding region.
In the case of amino acids which are encoded by codons which contain exclusively G or C
nucleotides, no modification of the codon is necessary. Thus, the codons for Pro (CCC or
CCQG), Arg (CGC or CGG), Ala (GCC or GCG) and Gly (GGC or GGG) require no modifica-

tion, since no A or U/T is present.

In contrast, codons which contain A and/or U/T nucleotides may be modified by substitu-
tion of other codons which code for the same amino acids but contain no A and/or U/T. For

example

the codons for Pro can be modified from CC(U/T) or CCA to CCC or CCG;

the codons for Arg can be modified from CG(U/T) or CGA or AGA or AGG to CGC or CGG;
the codons for Ala can be modified from GC(U/T) or GCA to GCC or GCG;

the codons for Gly can be modified from GG(U/T) or GGA to GGC or GGG.

In other cases, although A or (U/T) nucleotides cannot be eliminated from the codons, it is
however possible to decrease the A and (U/T) content by using codons which contain a

lower content of A and/or (U/T) nucleotides. Examples of these are:

The codons for Phe can be modified from (U/T)(U/M{U/T) to (U/T) (U/MGC;

the codons for Leu can be modified from (U/T) (U/MA, (U/T) (UMG, CU/T) (U/T) or
C(U/MA to C(U/MC or CUMG;

the codons for Ser can be modified from (U/MCU/T) or (U/MCA or AGIU/T) to (U/MCC,
(U/MCG or AGC;

the codon for Tyr can be modified from (U/T)A(U/T) to (UMAG;

the codon for Cys can be modified from (U/T)G(U/T) to (U/MGC;

the codon for His can be modified from CA(U/T) to CAC;

the codon for Gin can be modified from CAA to CAG;
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the codons for lle can be modified from A(U/TY(U/T) or A(U/NA to A(UMC;

the codons for Thr can be modified from AC(U/T) or ACA to ACC or ACG;

the codon for Asn can be modified from AA(U/T) to AAC;

the codon for Lys can be modified from AAA to AAG;

the codons for Val can be modified from G(U/TYU/T) or GU/A to GU/T)C or GU/MG;
the codon for Asp can be modified from GA(U/T) to GAC;

the codon for Glu can be modified from GAA to GAG;

the stop codon (U/T)AA can be modified to (U/T)AG or (U/T)GA.

In the case of the codons for Met (A(U/T)G) and Trp ((U/T)GQ), on the other hand, there is

no possibility of sequence modification without altering the encoded amino acid sequence.

The substitutions listed above can be used either individually or in all possible combina-
tions to increase the G/C content of the open reading frame of the inventive nucleic acid
sequence as defined herein, compared to its particular wild type open reading frame (i.e.
the original sequence). Thus, for example, all codons for Thr occurring in the wild type se-
quence can be modified to ACC (or ACG).

Preferably, the G/C content of the open reading frame of the inventive artificial nucleic acid
molecule as defined herein is increased by at least 7%, more preferably by at least 15%,
particularly preferably by at least 20%, compared to the G/C content of the wild type cod-
ing region. According to a specific embodiment at least 5%, 10%, 20%, 30%, 40%, 50%,
60%, more preferably at least 70 %, even more preferably at least 80% and most preferably
at least 90%, 95% or even 100% of the substitutable codons in the open reading frame of
the inventive artificial nucleic acid molecule or a fragment, variant or derivative thereof are

substituted, thereby increasing the G/C content of said open reading frame.

In this context, it is particularly preferable to increase the G/C content of the open reading
frame of the inventive nucleic acid sequence as defined herein, to the maximum (i.e. 100%

of the substitutable codons), compared to the wild type open reading frame.

Furthermore, the open reading frame is preferably at least partially codon-optimized.
Codon-optimization is based on the finding that the translation efficiency may be deter-

mined by a different frequency in the occurrence of transfer RNAs (tRNAs) in cells. Thus, if
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so-called “rare codons” are present in the coding region of the inventive artificial nucleic
acid molecule as defined herein, to an increased extent, the translation of the corresponding
modified nucleic acid sequence is less efficient than in the case where codons coding for

relatively “frequent” tRNAs are present.

Thus, the open reading frame of the inventive nucleic acid sequence is preferably modified
compared to the corresponding wild type coding region such that at least one codon of the
wild type sequence which codes for a tRNA which is relatively rare in the cell is exchanged
for a codon which codes for a tRNA which is comparably frequent in the cell and carries
the same amino acid as the relatively rare tRNA. By this modification, the open reading
frame of the inventive artificial nucleic acid molecule as defined herein, is modified such
that codons for which frequently occurring tRNAs are available may replace codons which
correspond to rare tRNAs. In other words, according to the invention, by such a modifica-
tion all codons of the wild type open reading frame which code for a rare tRNA may be
exchanged for a codon which codes for a tRNA which is more frequent in the cell and
which carries the same amino acid as the rare tRNA. Which tRNAs occur relatively fre-
quently in the cell and which, in contrast, occur relatively rarely is known to a person
skilled in the art; cf. e.g. Akashi, Curr. Opin. Genet. Dev. 2001, 11(6): 660-666. Accord-
ingly, preferably, the open reading frame is codon-optimized, preferably with respect to the
system in which the nucleic acid molecule according to the present invention is to be ex-
pressed, preferably with respect to the system in which the nucleic acid molecule according
to the present invention is to be translated. Preferably, the codon usage of the open reading
frame is codon-optimized according to mammalian codon usage, more preferably accord-
ing to human codon usage. Preferably, the open reading frame is codon-optimized and

G/C-content modified.

For further improving degradation resistance, e.g. resistance to /n vivo degradation by an
exo- or endonuclease, and/or for further improving protein production from the artificial
nucleic acid molecule according to the present invention, the artificial nucleic acid mole-
cule may further comprise modifications, such as backbone modifications, sugar modifica-
tions and/or base modifications, e.g., lipid-modifications or the like. Preferably, the tran-
scription and/or the translation of the artificial nucleic acid molecule according to the pre-

sent invention is not significantly impaired by said modifications.
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Nucleotide analogues/modifications that may be used in the context of the present inven-
tion may be selected, for example, from 2-amino-6-chloropurineriboside-5'-triphosphate, 2-
aminoadenosine-5'-triphosphate, 2-thiocytidine-5'-triphosphate, 2-thiouridine-5'-
triphosphate,  4-thiouridine-5'-triphosphate,  5-aminoallylcytidine-5'-triphosphate, ~ 5-
aminoallyluridine-5'-triphosphate,  5-bromocytidine-5'-triphosphate,  5-bromouridine-5'-
triphosphate, 5-iodocytidine-5'-triphosphate, 5-iodouridine-5'-triphosphate, 5-
methylcytidine-5'-triphosphate, 5-methyluridine-5'-triphosphate, 6-azacytidine-5'-
triphosphate,  6-azauridine-5'-triphosphate, ~ 6-chloropurineriboside-5'-triphosphate, ~ 7-
deazaadenosine-5'-triphosphate, ~ 7-deazaguanosine-5'-triphosphate, ~ 8-azaadenosine-5'-
triphosphate, 8-azidoadenosine-5'-triphosphate, benzimidazole-riboside-5'-triphosphate,
N1-methyladenosine-5'-triphosphate, =~ N1-methylguanosine-5'-triphosphate, Né6-
methyladenosine-5'-triphosphate, O6-methylguanosine-5'-triphosphate, pseudouridine-5'-
triphosphate, or puromycin-5'-triphosphate, xanthosine-5'-triphosphate. Particular prefer-
ence is given to nucleotides for base modifications selected from the group of base-modified
nucleotides  consisting of  5-methylcytidine-5'-triphosphate,  7-deazaguanosine-5'-

triphosphate, 5-bromocytidine-5'-triphosphate, and pseudouridine-5'-triphosphate.

Further, lipid-modified artificial nucleic acid molecules may typically comprise at least one
linker which is covalently linked with the artificial nucleic acid molecule, and at least one
lipid which is covalently linked with this linker. Alternatively, a lipid-modified artificial nu-
cleic acid molecule may comprise at least one artificial nucleic acid molecule as defined
herein and at least one, preferably bifunctional lipid which is covalently linked, preferably
without a linker, with that artificial nucleic acid molecule. According to a third alternative,
a lipid-modified artificial nucleic acid molecule may comprise an artificial nucleic acid
molecule as defined herein, at least one linker which is covalently linked with that artificial
nucleic acid molecule, at least one lipid which is covalently linked with this linker, and
additionally at least one, preferably bifunctional lipid which is covalently linked, preferably

without a linker, with the artificial nucleic acid molecule.

In a further aspect, the present invention provides a vector comprising
a. at least one 5’-untranslated region element (5'UTR element) which comprises or
consists of a nucleic acid sequence which is derived from the 5'UTR of a TOP gene

or which is derived from a variant of the 5’'UTR of a TOP gene;
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b. at least one open reading frame (ORF) and/or a cloning site; and
c. optionally, at least one 3’UTR element which comprises or consists of a nucleic acid

sequence derived from the 3’UTR of a chordate gene, preferably a vertebrate gene,
more preferably a mammalian gene, most preferably a human gene, or from a
variant of the 3'UTR of a chordate gene, preferably a vertebrate gene, more

preferably a mammalian gene, most preferably a human gene.

The at least one 5’UTR element, the optional at least one 3'UTR element and the at least
one ORF are as described herein for the artificial nucleic acid molecule according to the
present invention. The cloning site may be any sequence that is suitable for introducing an
open reading frame or a sequence comprising an open reading frame, such as one or more
restriction sites. The vector comprising a cloning site is preferably suitable for inserting an
open reading frame into the vector 3’ to the 5’UTR element, preferably directly 3’ to the
5'UTR element. Thus, the vector comprising a cloning site is preferably suitable for inserting
an open reading frame into the vector, preferably for inserting an open reading frame
between the 5'UTR element and the optional 3'UTR element, preferably 5’ to the optional
3'UTR element and 3’ to the 5'UTR element. Preferably, the cloning site or the ORF is
located 5’ to the 3’UTR element, preferably in close proximity to the 5’-end of the 3'UTR
element. For example, the cloning site or the ORF may be directly connected to the 5’-end
of the 3’'UTR element or they may be connected via a stretch of nucleotides, such as by a
stretch of 2, 4, 6, 8, 10, 20 etc. nucleotides as described above for the artificial nucleic acid
molecule according to the present invention. Preferably the cloning site or the ORF is
located 3’ to the 5’UTR element, preferably in close proximity to the 3’-end of the 5'UTR
element. For example, the cloning site or the ORF may be directly connected to the 3’-end
of the 5’UTR element or they may be connected via a stretch of nucleotides, such as by a
stretch of 2, 4, 6, 8, 10, 20 etc. nucleotides as described above for the artificial nucleic acid

molecule according to the present invention.

Preferably the vector according to the present invention is suitable for producing the
artificial nucleic acid molecule according to the present invention, preferably for producing
an artificial mRNA according to the present invention, for example, by optionally inserting

an open reading frame or a sequence comprising an open reading frame into the vector and
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transcribing the vector. Thus, preferably, the vector comprises elements needed for
transcription, such as a promoter, e.g. an RNA polymerase promoter. Preferably, the vector
is suitable for transcription using eukaryotic, prokaryotic, viral or phage transcription
systems, such as eukaryotic cells, prokaryotic cells, or eukaryotic, prokaryotic, viral or
phage /n vitro transcription systems. Thus, for example, the vector may comprise a promoter
sequence, which is recognized by a polymerase, such as by an RNA polymerase, e.g. by a
eukaryotic, prokaryotic, viral, or phage RNA polymerase. In a preferred embodiment, the
vector comprises a phage RNA polymerase promoter such as an SP6 or T7, preferably a T7
promoter. Preferably, the vector is suitable for /n vitro transcription using a phage based /n

vitro transcription system, such as a T7 RNA polymerase based /n vitrotranscription system.

The vector may further comprise a poly(A) sequence and/or a polyadenylation signal as

described above for the artificial nucleic acid molecule according to the present invention.

The vector may be an RNA vector or a DNA vector. Preferably, the vector is a DNA vector.
The vector may be any vector known to the skilled person, such as a viral vector or a

plasmid vector. Preferably, the vector is a plasmid vector, preferably a DNA plasmid vector.

In a preferred embodiment, the vector according to the present invention comprises the

artificial nucleic acid molecule according to the present invention.

Preferably, a vector according to the present invention comprises a sequence according to
SEQ ID NOs. 1-1363, 1395, 1421, 1422, 1368, or 1412-1420, or a sequence having an
identity of at least about 40%, preferably of at least about 50%, preferébly of at least about
60%, preferably of at least about 70%, more preferably of at least about 80%, more
preferably of at least about 90%, even more preferably of at least about 95%; even more
preferably of at least about 99%; even more preferably of 100% sequence identity to a
sequence according to any one of SEQ ID NOs. 1-1363, 1395, 1421, 1422, 1368, or 1412-
1420, or a fragment thereof, preferably a functional fragment thereof, or a corresponding

RNA sequence.

Preferably, a vector, such as a DNA vector, according to the present invention comprises a

sequence according to SEQ ID NOs. 1368-1392 or 1412-1420, or a sequence having an
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identity of at least about 40%, preferably of at least about 50%, preferably of at least about
60%, preferably of at least about 70%, more preferably of at least about 80%, more
preferably of at least about 90%, even more preferably of at least about 95%; even more
preferably of at least about 99%; even more preferably of 100% sequence identity to a
sequence according to any one of SEQ ID NOs. 1368-1392 or 1412-1420 or a fragment

thereof, preferably a functional fragment thereof, or a corresponding RNA sequence.

Preferably, the vector is a circular molecule. Preferably, the vector is a double-stranded

molecule, such as a double stranded DNA molecule. Such circular, preferably double
stranded DNA molecule may be used conveniently as a storage form for the inventive
artificial nucleic acid molecule. Furthermore, it may be used for transfection of cells, for
example, cultured cells. Also it may be used for /n vitro transcription for obtaining an

artificial RNA molecule according to the invention.

Preferably, the vector, preferably the circular vector, is linearizable, for example, by
restriction enzyme digestion. In a preferred embodiment, the vector comprises a cleavage
site, such as a restriction site, preferably a unique cleavage site, located immediately 3’ to
the ORF, or - if present - immediately 3’ to the 3'UTR element, or - if present - immediately
3’ to the poly(A) sequence or polyadenylation signal, or - if present - located 3‘ to the
poly(C) sequence, or - if present - located 3 to the histone stem-loop”. Thus, preferably, the
product obtained by linearizing the vector terminates at the 3’end with the stop codon, or -
if present - the 3-end of the 3'UTR element, or - if present - with the 3’-end of the poly(A)
sequence or with the 3’-end of the polyadenylation signal, or - if present - with the 3’-end of
the poly(C) sequence, or - if present - with the 3’-end of the histone stem-loop, plus

optionally some nucleotides remaining from the restriction site after cleavage.

In a further aspect, the present invention relates to a cell comprising the artificial nucleic
acid molecule according to the present invention or the vector according to present
invention. The cell may be any cell, such as a bacterial cell, insect cell, plant cell,
vertebrate cell, e.g. a mammalian cell. Such cell may be, e.g., used for replication of the
vector of the present invention, for example, in a bacterial cell. Furthermore, the cell may
be used for transcribing the artificial nucleic acid molecule or the vector according to the

present invention and/or translating the open reading frame of the artificial nucleic acid
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molecule or the vector according to the present invention. For example, the cell may be

used for recombinant protein production.

The cells according to the present invention are, for example, obtainable by standard
nucleic acid transfer methods, such as standard transfection methods. For example, the
artificial nucleic acid molecule or the vector according to the present invention may be
transferred into the cell by electroporation, lipofection, e.g. based on cationic lipids and/or
liposomes, calcium phosphate precipitation, nanoparticle based transfection, virus based

transfection, or based on cationic polymers, such as DEAE-dextran or polyethylenimine etc.

Preferably, the cell is a mammalian cell, such as a cell of human subject, a domestic
animal, a laboratory animal, such as a mouse or rat cell. Preferably the cell is a human cell.
The cell may be a cell of an established cell line, such as a CHO, BHK, 293T, COS-7,
HELA, HEK etc. cell, or the cell may be a primary cell, e.g. a HDF cell, preferably a cell
isolated from an organism. In a preferred embodiment, the cell is an isolated cell of a
mammalian subject, preferably of a human subject. For example, the cell may be an
immune cell, such as a dendritic cell, a cancer or tumor cell, or any somatic cell etc.,

preferably of a mammalian subject, preferably of a human subject.

In a further aspect, the present invention provides a pharmaceutical composition comprising
the artificial nucleic acid molecule according to the present invention, the vector according
the present invention, or the cell according to the present invention. The pharmaceutical
composition according to the invention may be used, e.g., as a vaccine, for example, for
genetic vaccination. Thus, the ORF may, e.g., encode an antigen to be administered to a
patient for vaccination. Thus, in a preferred embodiment, the pharmaceutical composition
according to the present invention is a vaccine. Furthermore, the pharmaceutical

composition according to the present invention may be used, e.g., for gene therapy.

Preferably, the pharmaceutical composition further comprises one or more pharmaceuti-
cally acceptable excipients, vehicles, fillers and/or diluents. In the context of the present
invention, a pharmaceutically acceptable vehicle typically includes a liquid or non-liquid
basis for the inventive pharmaceutical composition. In one embodiment, the pharmaceuti-

cal composition is provided in liquid form. In this context, preferably, the vehicle is based
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on water, such as pyrogen-free water, isotonic saline or buffered (aqueous) solutions, e.g.
phosphate, citrate etc. buffered solutions. The buffer may be hypertonic, isotonic or hypo-
tonic with reference to the specific reference medium, i.e. the buffer may have a higher,
identical or lower salt content with reference to the specific reference medium, wherein
preferably such concentrations of the afore mentioned salts may be used, which do not lead
to damage of mammalian cells due to osmosis or other concentration effects. Reference
media are e.g. liquids occurring in “in vivo” methods, such as blood, lymph, cytosolic lig-

7

uids, or other body liquids, or e.g. liquids, which may be used as reference media in “/in
vitrd’ methods, such as common buffers or liquids. Such common buffers or liquids are

known to a skilled person. Ringer-Lactate solution is particularly preferred as a liquid basis.

One or more compatible solid or liquid fillers or diluents or encapsulating compounds suit-
able for administration to a patient may be used as well for the inventive pharmaceutical
composition. The term "compatible" as used herein preferably means that these components
of the inventive pharmaceutical composition are capable of being mixed with the inventive
nucleic acid, vector or cells as defined herein in such a manner that no interaction occurs
which would substantially reduce the pharmaceutical effectiveness of the inventive phar-

maceutical composition under typical use conditions.

The pharmaceutical composition according to the present invention may optionally further
comprise one or more additional pharmaceutically active components. A pharmaceutically
active component in this context is a compound that exhibits a therapeutic effect to heal,
ameliorate or prevent a particular indication or disease. Such compounds include, without
implying any limitation, peptides or proteins, nucleic acids, (therapeutically active) low
molecular weight organic or inorganic compounds (molecular weight less than 5000, pref-
erably less than 1000), sugars, antigens or antibodies, therapeutic agents already known in
the prior art, antigenic cells, antigenic cellular fragments, cellular fractions, cell wall com-
ponents (e.g. polysaccharides), modified, attenuated or de-activated (e.g. chemically or by

irradiation) pathogens (virus, bacteria etc.).

Furthermore, the inventive pharmaceutical composition may comprise a carrier for the arti-
ficial nucleic acid molecule or the vector. Such a carrier may be suitable for mediating dis-
solution in physiological acceptable liquids, transport and cellular uptake of the pharma-

ceutical active artificial nucleic acid molecule or the vector. Accordingly, such a carrier
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may be a component which may be suitable for depot and delivery of an artificial nucleic
acid molecule or vector according to the invention. Such components may be, for example,
cationic or polycationic carriers or compounds which may serve as transfection or com-

plexation agent.

Particularly preferred transfection or complexation agents in this context are cationic or
polycationic compounds, including protamine, nucleoline, spermine or spermidine, or
other cationic peptides or proteins, such as poly-L-lysine (PLL), poly-arginine, basic poly-
peptides, cell penetrating peptides (CPPs), including HIV-binding peptides, HIV-1 Tat (HIV),
Tat-derived peptides, Penetratin, VP22 derived or analog peptides, HSV VP22 (Herpes sim-
plex), MAP, KALA or protein transduction dor%ains (PTDs), PpT620, prolin-rich peptides,
arginine-rich peptides, lysine-rich peptides, MPG-peptide(s), Pep-1, L-oligomers, Calcitonin
peptide(s), Antennapedia-derived peptides (particularly from Drosophila antennapedia),
pAntp, plsl, FGF, Lactoferrin, Transportan, Buforin-2, Bac715-24, SynB, SynB(1), pVEC,
hCT-derived peptides, SAP, or histones.

Furthermore, such cationic or polycationic compounds or carriers may be cationic or poly-
cationic peptides or proteins, which preferably comprise or are additionally modified to
comprise at least one ~SH moiety. Preferably, a cationic or polycationic carrier is selected

from cationic peptides having the following sum formula (I):
{(Arg);(Lys); (His),;(Orn),;(Xaa)}; formula (1)

wherein | + m + n + o + x = 3-100, and |, m, n or o independently of each other is any
number selected from 0, 1, 2, 3,4, 5,6,7,8,9,10, 11, 12,13, 14, 15,16, 17, 18, 19, 20,
21-30, 31-40, 41-50, 51-60, 61-70, 71-80, 81-90 and 91-100 provided that the overall con-
tent of Arg (Arginine), Lys (Lysine), His (Histidine) and Orn (Ornithine) represents at least
10% of all amino acids of the oligopeptide; and Xaa is any amino acid selected from native
(= naturally occurring) or non-native amino acids except of Arg, Lys, His or Orn; and x is
any number selected from 0, 1, 2, 3,4, 5, 6,7, 8,9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19,
20, 21-30, 31-40, 41-50, 51-60, 61-70, 71-80, 81-90, provided, that the overall content of

Xaa does not exceed 90 % of all amino acids of the oligopeptide. Any of amino acids Arg,



10

15

20

25

30

WO 2013/143700 PCT/EP2013/000938

76

Lys, His, Orn and Xaa may be positioned at any place of the peptide. In this context cati-

onic peptides or proteins in the range of 7-30 amino acids are particular preferred.

Further, the cationic or polycationic peptide or protein, when defined according to formula
{(Arg);(Lys) i (His);(Orn),;(Xaa)} (formula (1)) as shown above and which comprise or are
additionally modified to comprise at least one —~SH moeity, may be, without being restricted

thereto, selected from subformula (la):
{(Arg);;(Lys)y,; (His),,(Om),;(Xaa’), (Cys),} subformula (la)

wherein (Arg);(Lys) ., (His),;(Orn),; and x are as defined herein, Xaa’ is any amino acid se-
lected from native (= naturally occurring) or non-native amino acids except of Arg, Lys, His,
Orn or Cys and y is any number selected from 0, 1,2, 3,4, 5,6,7,8,9, 10,11, 12, 13, 14,
15, 16, 17, 18, 19, 20, 21-30, 31-40, 41-50, 51-60, 61-70, 71-80 and 81-90, provided that
the overall content of Arg (Arginine), Lys (Lysine), His (Histidine) and Orn (Ornithine) repre-
sents at least 10% of all amino acids of the oligopeptide. Further, the cationic or polyca-

tionic peptide may be selected from subformula (Ib):
Cysy {(Arg);(Lys)y;(His),;(Orn),;(Xaa),} Cys, subformula (Ib)

wherein empirical formula {(Arg);(Lys)m;(His),;(Orn),;(Xaa),} (formula (Il1)) is as defined
herein and forms a core of an amino acid sequence according to (semiempirical) formula
() and wherein Cys, and Cys, are Cysteines proximal to, or terminal to
(Arg);; (Lys)mi(His),;(Orn),; (Xaa),.

Further preferred cationic or polycationic compounds, which can be used as transfection or
complexation agent may include cationic polysaccharides, for example chitosan, poly-
brene, cationic polymers, e.g. polyethyleneimine (PEl), cationic lipids, e.g. DOTMA: [1-
(2,3-sioleyloxy)propy)]-N,N,N-trimethylammonium chloride, DMRIE, di-C14-amidine,
DOTIM, SAINT, DC-Chol, BGTC, CTAP, DOPC, DODAP, DOPE: Dioleyl phosphati-
dylethanol-amine, DOSPA, DODAB, DOIC, DMEPC, DOGS:
Dioctadecylamidoglicylspermin, DIMRI: Dimyristo-oxypropyl dimethyl hydroxyethyl
ammonium bromide, DOTAP: dioleoyloxy-3-{trimethylammonio)propane, DC-6-14: O,0O-
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ditetradecanoyl-N-(a-trimethylammonioacetyl)diethanolamine chloride, CLIP1: rac-[(2,3-
dioctadecyloxypropyl)(2-hydroxyethyl)]-dimethylammonium chloride, CLIP6: rac-[2(2,3-
dihexadecyloxypropyl-oxymethyloxy)ethyl]trimethylammonium, CLIP9: rac-[2(2,3-
dihexadecyloxypropyl-oxysuccinyloxy)ethyl]-trimethylammonium, oligofectamine, or cati-
onic ‘or polycationic polymers, e.g. modified polyaminoacids, such as B-aminoacid-
polymers or reversed polyamides, etc., modified polyethylenes, such as PVP (poly(N-ethyl-
4-vinylpyridinium  bromide)), etc, modified acrylates, such as pDMAEMA
(poly(dimethylaminoethyl methylacrylate)), etc., modified Amidoamines such as pAMAM
(poly(amidoamine)), etc., modified polybetaaminoester (PBAE), such as diamine end modi-
fied 1,4 butanediol diacrylate-co-5-amino-1-pentanol polymers, etc., dendrimers, such as
polypropylamine dendrimers or pAMAM based dendrimers, etc., polyimine(s), such as PEL
poly(ethyleneimine), poly(propyleneimine), etc., polyallylamine, sugar backbone based
polymers, such as cyclodextrin based polymers, dextran based polymers, chitosan, etc.,
silan backbone based polymers, such as PMOXA-PDMS copolymers, etc., blockpolymers
consisting of a combination of one or more cationic blocks (e.g. selected from a cationic
polymer as mentioned above) and of one or more hydrophilic or hydrophobic blocks (e.g

polyethyleneglycole); etc.

In this context, it is particularly preferred that the inventive artificial nucleic acid molecule
or the inventive vector is complexed at least partially with a cationic or polycationic com-
pound, preferably cationic proteins or peptides. Partially means that only a part of the in-
ventive artificial nucleic acid molecule or the inventive vector is complexed with a cationic
or polycationic compound and that the rest of the inventive artificial nucleic acid molecule
or the inventive vector is in uncomplexed form (“free”). Preferably the ratio of complexed
nucleic acid to: free nucleic acid is selected from a range. of about 5:1 (w/w) to about 1:10
(w/w), more preferably from a range of about 4:1 (w/w) to about 1:8 (w/w), even more pref-
erably from a range of about 3:1 (w/w) to about 1:5 (w/w) or 1:3 (w/w), and most preferably
the ratio of complexed nucleic acid to free nucleic acid is selected from a ratio of about 1:1

(w/w).

The pharmaceutical composition according to the present invention may optionally further
comprise one or more adjuvants, for example, adjuvants for stimulating the innate immune

system or for enhancing cellular uptake of the artificial nucleic acid molecule or vector. In
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this context, an adjuvant may be understood as any compound, which is suitable to initiate
or increase an immune response of the innate immune system, i.e. a non-specific immune
response. In other words, when administered, the inventive pharmaceutical composition
preferably elicits an innate immune response due to the adjuvant, optionally contained
therein. Preferably, such an adjuvant may be an adjuvant supporting the induction of an
innate immune response in a mammal. Such an adjuvant may be, for example, an
immunostimulatory nucleic acid, i.e. a nucleic acid that may bind to a Toll-like-receptor or

the like, preferably an immunostimulatory RNA.

Such adjuvants, preferably such immunostimulatory nucleic acids, may induce an innate,
i.e. unspecific, immune response which may support a specific, i.e. adaptive, immune re-
sponse to the peptide or protein, i.e. the antigen, encoded by the artificial nucleic acid

molecule of the pharmaceutical composition, preferably the vaccine.

The inventive pharmaceutical composition may also additionally comprise any further
compound, which is known to be immunostimulating due to its binding affinity (as ligands)
to human Toll-like receptors TLR1, TLR2, TLR3, TLR4, TLR5, TLR6, TLR7, TLR8, TLR9,
TLR10, or due to its binding affinity (as ligands) to murine Toll-like receptors TLR1, TLR2,
TLR3, TLR4, TLR5, TLR6, TLR7, TLR8, TLRY, TLR10, TLR11, TLR12 or TLR13.

Further additives which may be included in the inventive pharmaceutical composition are,
e.g., emulsifiers, such as, for example, Tween®; wetting agents, such as, for example, so-
dium lauryl sulfate; colouring agents; taste-imparting agents, pharmaceutical carriers; tablet-

forming agents; stabilizers; antioxidants; preservatives etc.

The pharmaceutical composition according to the present invention preferably comprises a
“safe and effective amount” of the components of the pharmaceutical composition, particu-
larly of the inventive nucleic acid sequence, the vector and/or the cells as defined herein.
As used herein, a “safe and effective amount” means an amount sufficient to significantly
induce a positive modification of a disease or disorder as defined herein. At the same time,
however, a “safe and effective amount” preferably avoids serious side-effects and permits a
sensible relationship between advantage and risk. The determination of these limits typically

lies within the scope of sensible medical judgment.
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In a further aspect, the present invention provides the artificial nucleic acid molecule
according to the present invention, the vector according to the present invention, the cell
according to the present invention, or the pharmaceutical composition according to the
present invention for use as a medicament, for example, as vaccine (in genetic vaccination)

or in gene therapy.

The artificial nucleic acid molecule according to the present invention, the vector according
to the present invention, the cell according to the present invention, or the pharmaceutical
composition according to the present invention are particularly suitable for any medical
application which makes use of the therapeutic action or effect of peptides, polypeptides or
proteins, or where supplementation of a particular peptide or protein is needed. Thus, the
present invention provides the artificial nucleic acid molecule according to the present
invention, the vector according to the present invention, the cell according to the present
invention, or the pharmaceutical composition according to the present invention for use in
the treatment or prevention of diseases or disorders amenable to treatment by the
therapeutic action or effect of peptides, polypeptides or proteins or amenable to treatment
by supplementation of a particular peptide, polypeptide or protein. For example, the
artificial nucleic acid molecule according to the present invention, the vector according to
the present invention, the cell according to the present invention, or the pharmaceutical
composition according to the present invention may be used for the treatment or prevention
of genetic diseases, autoimmune diseases, cancerous or tumour-related diseases, infectious

diseases, chronic diseases or the like, e.g., by genetic vaccination or gene therapy.

In particular, such therapeutic treatments which benefit from a stable, prolonged and/or
increased presence of therapeutic peptides, polypeptides or proteins in a subject to be
treated are especially suitable as medical application in the context of the present invention,
since the 5'UTR element optionally in combination with the 3’UTR element provides for
increased protein expression from the ORF and the 3’UTR element provides for a stable and
prolonged expression of the ORF of the inventive nucleic acid molecule. Thus, a
particularly suitable medical application for the artificial nucleic acid molecule according to
the present invention, the vector according to the present invention, the cell according to

the present invention, or the pharmaceutical composition according to the present invention
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is vaccination, for example against infections or tumours. Thus, the present invention
provides the artificial nucleic acid molecule according to the present invention, the vector
according to the present invention, the cell according to the present invention, or the
pharmaceutical composition according to the present invention for vaccination of a subject,
preferably a mammalian subject, more preferably a human subject. Preferred vaccination
treatments are vaccination against infectious diseases, such as bacterial, protozoal or viral
infections, and anti-tumour-vaccination. Such vaccination treatments may be prophylactic

or therapeutic.

Depending on the disease to be treated or prevented, the ORF may be selected. For
example, the open reading frame may code for a protein that has to be supplied to a patient
suffering from total lack or at least partial loss of function of a protein, such as a patient
suffering from a genetic disease. Additionally, the open reading frame may be chosen from
an ORF coding for a peptide or protein which beneficially influences a disease or the
condition of a subject. Furthermore, the open reading frame may code for a peptide or
protein which effects down-regulation of a pathological overproduction of a natural peptide
or protein or elimination of cells expressing pathologically a protein or peptide. Such lack,
loss of function or overproduction may, e.g., occur in the context of tumour and neoplasia,
autoimmune diseases, allergies, infections, chronic diseases or the like. Furthermore, the
open reading frame may code for an antigen or immunogen, e.g. for an epitope of a
pathogen or for a tumour antigen. Thus, in preferred embodiments, the artificial nucleic
acid molecule or the vector according to the present invention comprises an ORF encoding
an amino acid sequence comprising or consisting of an antigen or immunogen, e.g. an
epitope of a pathogen or a tumour-associated antigen, a 5'UTR element as described above,
and optional further components, such as a 3'UTR element and/or a poly(A) sequence etc.

as described above.

In the context of medical application, in particular, in the context of vaccination, it is
preferred that the artificial nucleic acid molecule according to the present invention is RNA,
preferably mRNA, since DNA harbours the risk of eliciting an anti-DNA immune response
and tends to insert into genomic DNA. However, in some embodiments, for example, if a
viral delivery vehicle, such as an adenoviral delivery vehicle is used for delivery of the

artificial nucleic acid molecule or the vector according to the present invention, e.g., in the
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context of gene therapeutic treatments, it may be desirable that the artificial nucleic acid

molecule or the vector is a DNA molecule.

The artificial nucleic acid molecule according to the present invention, the vector according
to the present invention, the cell according to the present invention, or the pharmaceutical
composition according to the present invention may be administered orally, parenterally, by
inhalation spray, topically, rectally, nasally, buccally, vaginally or via an implanted reser-
voir. The term parenteral as used herein includes subcutaneous, intravenous, intramuscular,
intra-articular, intra-synovial, intrasternal, intrathecal, intrahepatic, intralesional, intracra-
nial, transdermal, intradermal, intrapulmonal, intraperitoneal, intracardial, intraarterial, and

sublingual injection or infusion techniques.

Preferably, the artificial nucleic acid molecule according to the present invention, the vector
according to the present invention, the cell according to the present invention, or the phar-
maceutical composition according to the present invention is administered parenterally, e.g.
by parenteral injection, more preferably by subcutaneous, intravenous, intramuscular, intra-
articular, intra-synovial, intrasternal, intrathecal, intrahepatic, intralesional, intracranial,
transdermal, intradermal, intrapulmonal, intraperitoneal, intracardial, intraarterial, sublin-
gual injection or via infusion techniques. Particularly preferred is intradermal and intramus-
cular injection. Sterile injectable forms of the inventive pharmaceutical composition may be
aqueous or oleaginous suspension. These suspensions may be formulated according to
techniques known in the art using suitable dispersing or wetting agents and suspending

agents.

The artificial nucleic acid molecule according to the present invention, the vector according
to the present invention, the cell according to the present invention, or the pharmaceutical
composition according to the present invention may also be administered orally in any
orally acceptable dosage form including, but not limited to, capsules, tablets, aqueous sus-

pensions or solutions.

The artificial nucleic acid molecule according to the present invention, the vector according
to the present invention, the cell according to the present invention, or the pharmaceutical

composition according to the present invention may also be administered topically, espe-
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cially when the target of treatment includes areas or organs readily accessible by topical
application, e.g. including diseases of the skin or of any other accessible epithelial tissue.
Suitable topical formulations are readily prepared for each of these areas or organs. For
topical applications, the artificial nucleic acid molecule according to the present invention,
the vector according to the present invention, the cell according to the present invention, or
the pharmaceutical composition according to the present invention may be formulated in a

suitable ointment suspended or dissolved in one or more carriers.

In one embodiment, the use as a medicament comprises the step of transfection of
mammalian cells, preferably /in vitro transfection of mammalian cells, more preferably /n
vitro transfection of isolated cells of a subject to be treated by the medicament. If the use
comprises the /n vitro transfection of isolated cells, the use as a medicament may further
comprise the (re)administration of the transfected cells to the patient. The use of the
inventive artificial nucleic acid molecules or the vector as a medicament may further
comprise the step of selection of successfully transfected isolated cells. Thus, it may be
beneficial if the vector further comprises a selection marker. Also, the use as a medicament
may comprise /n vitro transfection of isolated cells and purification of an expression-
product, i.e. the encoded peptide or protein from these cells. This purified peptide or

protein may subsequently be administered to a subject in need thereof.

The present invention also provides a method for treating or preventing a disease or disorder
as described above comprising administering the artificial nucleic acid molecule according
to the present invention, the vector according to the present invention, the cell according to
the present invention, or the pharmaceutical compdsition according to the present invention

to a subject in need thereof.

Furthermore, the present invention provides a method for treating or preventing a disease or
disorder comprising transfection of a cell with an artificial nucleic acid molecule according
to the present invention or with the vector according to the present invention. Said
transfection may be performed /n vitro or in vivo. In a preferred embodiment, transfection of
a cell is performed /n vitro and the transfected cell is administered to a subject in need
thereof, preferably to a human patient. Preferably, the cell which is to be transfected /n vitro

is an isolated cell of the subject, preferably of the human patient. Thus, the present
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invention provides a method of treatment comprising the steps of isolating a cell from a
subject, preferably from a human patient, transfecting the isolated cell with the artificial
nucleic acid molecule according to the present invention or the vector according to the
present invention, and administering the transfected cell to the subject, preferably the

human patient.

The method of treating or preventing a disorder according to the present invention is

preferably a vaccination method and/or a gene therapy method as described above.

As described above, the 5’UTR element and the optional 3’UTR element are capable of
increasing protein production from an artificial nucleic acid molecule, such as an mRNA or
vector, comprising the 5'UTR element and an ORF. Thus, in a further aspect, the present
invention relates to a method for increasing protein production from an artificial nucleic
acid molecule comprising the step of associating the artificial nucleic acid molecule,
preferably the ORF contained within the artificial nucleic acid molecule, with (i) at least one
5’-untranslated region element (5’UTR element) which comprises or consists of a nucleic
acid sequence which is derived from the 5'UTR of a TOP gene or which is derived from a
variant of the 5’UTR of a TOP gene as described above and (ii) optionally at least one
3’UTR element which comprises or consists of a nucleic acid sequence derived from the
3’UTR of a chordate gene, preferably a vertebrate gene, more preferably a mammalian
gene, most preferably a human gene, or from a variant of the 3'UTR of a chordate gene,
preferably a vertebrate gene, more preferably a mammalian gene, most preferably a human

gene as described above.

The term “associating the artificial nucleic acid molecule or the vector with a 5 ‘UTR
element and an optional 3’UTR element” in the context of the present invention preferably
means functionally associating or functionally combining the artificial nucleic acid
molecule, such as the mRNA or the vector, with the 5’UTR element and the optional 3'UTR
element. This means that the artificial nucleic acid molecule, preferably the ORF contained
within the artificial nucleic acid molecule, the 5'UTR element and the optional 3'UTR
element as described above are associated or coupled such that the function of the 5’UTR
element and the optional 3’UTR element, e.g., protein production increasing function, is

exerted. Typically, this means that the 5'UTR element and the optional 3’UTR element are
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integrated into the artificial nucleic acid molecule, preferably into the mRNA molecule or
the vector, such that the open reading frame is positioned 3’ to the 5'UTR element,

preferably between the 5'UTR element and the optional 3'UTR element.

In a further aspect, the present invention provides the use of at least one 5'-untranslated
region element (5’UTR element) which comprises or consists of a nucleic acid sequence
which is derived from the 5'UTR of a TOP gene or which is derived from a variant of the
5’UTR of a TOP gene as described above and optionally at least one 3'UTR element which
comprises or consists of a nucleic acid sequence derived from the 3’UTR of a chordate
gene, preferably a vertebrate gene, more preferably a mammalian gene, most preferably a
human gene, or from a variant of the 3’UTR of a chordate gene, preferably a vertebrate
gene, more preferably a mammalian gene, most preferably a human gene as described
above for increasing protein production from an artificial nucleic acid molecule, such as an

mRNA or a vector.

The use according to the present invention preferably comprises associating the artificial
nucleic acid molecule with the 5’UTR element and the optional 3’UTR element as

described above.

The method for increasing protein production from an artificial nucleic acid molecule and
the above use may also comprise associating the artificial nucleic acid molecules with one
or more further elements, such as a polyadenylation signal, a poly(A) sequence, a poly(C)

sequence and/or a histone stem loop as described above.

The compounds and ingredients of the inventive pharmaceutical composition may also be
manufactured and traded separately of each other. Thus, the invention relates further to a kit
or kit of parts comprising an artificial nucleic acid molecule according to the invention, a
vector according the invention, a cell according to the invention, and/or a pharmaceutical
composition according to the invention. Preferably, such kit or kit of parts may,
additionally, comprise instructions for use, cells for transfection, an adjuvant, a means for
administration of the pharmaceutical composition, a pharmaceutically acceptable carrier
and/or an pharmaceutically acceptable solution for dissolution or dilution of the artificial

nucleic acid molecule, the vector, the cells or the pharmaceutical composition.
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The following Figures, Sequences and Examples are intended to illustrate the invention fur-

ther. They are not intended to limit the subject-matter of the invention thereto.

Fig. 1

Fig. 2

Fig. 3

Fig. 4

Fig. 5

shows the nucleotide sequence of a Photinus pyralis luciferase encoding nucleic
acid molecule PpLuc(GC) — A64N64. This artificial construct does not comprise
a 5’UTR element or a 3’UTR element in the sense of the present invention. The

coding region for PpLuc(GC) is depicted in italics.

shows the nucleotide sequence of PplLuc(GC) — albumin7 — A64N64. The 3'UTR
of human albumin, with a T7 termination signal as well as a Hindlll and Xbal
restriction site removed by three single point mutations, was inserted between
the ORF and poly(A) of the construct shown in Figure 1. The coding region for
PpLuc(GC) is depicted in italics. The albumin 3’UTR is underlined.

shows the nucleotide sequence of RPL32 — PpLuc(GC) —~ A64N64. The 5'UTR of
human ribosomal protein Large 32 gene lacking the 5’ terminal oligopyrimidine
tract (RPL32) according to SEQ 1D NO. 1368 was inserted 5’ of the ORF in the
construct shown in Figure 1. The coding region for PpLuc(GC) is depicted in

italics. The RPL32 5'UTR is underlined.

shows the nucleotide sequence of RPL32 — PpLuc(GC) - albumin7 — A64N64.
The 5'UTR of human ribosomal protein Large 32 gene lacking the 5’ terminal
oligopyrimidine tract (RPL32) according to SEQ ID NO. 1368 and the albumin7
3’UTR element according to SEQ ID NO. 1376 were inserted 5’ and 3’ of the

OREF in the construct shown in Figure 1, respectively.

is a graphical representation of the effect of the TOP 5'UTR element which is
derived from the 5’'UTR of the TOP gene RPL23 according to SEQ ID NO. 1368,
the albumin 3’ UTR element according to SEQ ID NO. 1376 and the
combination of the TOP 5’UTR element and the albumin 3’UTR element on
luciferase expression from mRNA. A variety of mRNAs were transfected into
human dermal fibroblasts (HDF) by lipofection. Luciferase levels were measured
at 24, 48, and 72 hours after transfection. The albumin 3’UTR element extends

luciferase expression, while the TOP 5’UTR element increases luciferase levels
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Fig. 6

Fig. 7

Fig. 8

Fig. 9

Fig. 10

86

compared to mRNA lacking 5'- and 3'UTR elements. Strikingly, the combination
of TOP 5'UTR element and albumin 3’UTR element further strongly increases
the luciferase level, much above the level observed with either of the individual
elements, thus acting synergistically. Data are graphed as mean RLU + SD
(relative light units + standard deviation) for triplicate transfections. RLU are

summarized in Example 5.1.

shows the nucleotide sequence of RPL35 - PpLuc(GC) - albumin7 -
A64N64. The 5'UTR of human ribosomal protein Large 35 gene lacking the 5
terminal oligopyrimidine tract (RPL35) according to SEQ ID NO. 1412 and the
albumin7 3’UTR element according to SEQ ID NO. 1376 were inserted 5’ and

3’ of the ORF in the construct shown in Figure 1, respectively.

shows the nucleotide sequence of RPL21 - PpLuc(GC) — albumin7 -
A64N64. The 5'UTR of human ribosomal protein Large 21 gene lacking the 5’
terminal oligopyrimidine tract (RPL21) according to SEQ ID NO. 1413 and the
albumin? 3’UTR element according to SEQ 1D NO. 1376 were inserted 5’ and

3’ of the ORF in the construct shown in Figure 1, respectively.

shows the nucleotide sequence of atp5al - PpLuc(GC) - albumin7 -
A64N64. The 5'UTR of human ATP synthase, H+ transporting, mitochondrial
F1 complex, alpha subunit 1 gene lacking the 5’ terminal oligopyrimidine tract
(atp5a1) according to SEQ ID NO. 1414 and the albumin7 3’UTR element ac-
cording to SEQ ID NO. 1376 were inserted 5" and 3’ of the ORF in the con-

struct shown in Figure 1, respectively.

shows the nucleotide sequence of HSD17B4 — PpLuc(GC) — albumin7 —
A64N64. The 5'UTR of human hydroxysteroid (17-beta) dehydrogenase 4 gene
lacking the 5 terminal oligopyrimidine tract (HSD17B4) according to SEQ [D
NO. 1415 and the albumin? 3’UTR element according to SEQ ID NO. 1376
were inserted 5’ and 3’ of the ORF in the construct shown in Figure 1, respec-

tively.

shows the nucleotide sequence of AIG1 — PpLuc(GC) - albumin7 — A64N64.
The 5'UTR of human androgen-induced Tgene lacking the 5’ terminal oli-
gopyrimidine tract (AIG1) according to SEQ ID NO. 1416 and the albumin?



10

15

20

25

WO 2013/143700 PCT/EP2013/000938

Fig. 11

Fig. 12

Fig. 13

Fig. 14

Fig. 15

Fig. 16
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3’UTR element according to SEQ ID NO. 1376 were inserted 5" and 3’ of the

ORF in the construct shown in Figure 1, respectively.

shows the nucleotide sequence of COX6C — PpLuc(GC) — albumin7 -
A64N64. The 5'UTR of human cytochrome c oxidase subunit Vic gene lacking
the 5’ terminal oligopyrimidine tract (COX6C) according to SEQ ID NO. 1417
and the albumin? 3’UTR element according to SEQ ID NO. 1376 were in-

serted 5" and 3’ of the ORF in the construct shown in Figure 1, respectively.

shows the nucleotide sequence of ASAH1 - PpLuc(GC) -~ albumin7 -
A64N64. The 5'UTR of human N-acylsphingosine amidohydrolase (acid cera-
midase) 1 lacking the 5" terminal oligopyrimidine tract (ASAH1) according to
SEQ ID NO. 1418 and the albumin?7 3’UTR according to SEQ ID NO. 1376
were inserted 5’ and 3’ of the ORF in the construct shown in Figure 1, respec-

tively.

shows the nucleotide sequence of mRPL21 - PpLuc(GC) — albumin7 —
A64N64. The 5'UTR of murine ribosomal protein Large 21 gene lacking the 5’
terminal oligopyrimidine tract (mRPL21) according to SEQ ID NO. 1419 and
the albumin7 3’UTR element according to SEQ ID NO. 1376 were inserted 5’

and 3’ of the ORF in the construct shown in Figure 1, respectively.

shows the nucleotide sequence of mRPL35A — Ppluc(GC) - albumin7 -
A64N64. The 5’'UTR of murine ribosomal protein Large 35a gene lacking the 5
terminal oligopyrimidine tract (mRPL35A) according to SEQ ID NO. 1420 and
the albumin7 3’UTR element according to SEQ ID NO. 1376 were inserted 5’

and 3’ of the ORF in the construct shown in Figure 1, respectively.

shows the nucleotide sequence of RPL35 — PpLuc(GC) — A64N64. The
5’UTR of human ribosomal protein Large 35 gene lacking the 5" terminal oli-
gopyrimidine tract (RPL35) according to SEQ ID NO. 1412 was inserted 5’ of

the ORF in the construct shown in Figure 1.

shows the nucleotide sequence of RPL21 — PpLuc(GC) — A64N64. The

5'UTR of human ribosomal protein Large 21 gene lacking the 5’ terminal oli-
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Fig. 17

Fig. 18

Fig. 19

Fig. 20

Fig. 21

Fig. 22
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gopyrimidine tract (RPL21) according to SEQ ID NO. 1413 was inserted 5" of

the ORF in the construct shown in Figure 1.

shows the nucleotide sequence of atp5al — PpLuc(GC) — A64N64. The
5’UTR of human ATP synthase, H+ transporting, mitochondrial F1 complex,
alpha subunit 1 gene lacking the 5’ terminal oligopyrimidine tract (atp5at)
according to SEQ ID NO. 1414 was inserted 5" of the ORF in the construct

shown in Figure 1.

shows the nucleotide sequence of HSD17B4 — PpLuc(GC) — A64N64. The
5'UTR of human hydroxysteroid (17-beta) dehydrogenase 4 gene lacking the
5’ terminal oligopyrimidine tract (HSD17B4) according to SEQ ID NO. 1415

was inserted 5’ of the ORF in the construct shown in Figure 1.

shows the nucleotide sequence of AIG1 — PplLuc(GC) — A64N64. The
5'UTR of human androgen-induced 1 gene lacking the 5 terminal oli-
gopyrimidine tract (AIG1) according to SEQ ID NO. 1416 was inserted 5’ of

the ORF in the construct shown in Figure 1.

shows the nucleotide sequence of COX6C — PpLuc(GC) — A64N64. The
5'UTR of human cytochrome c oxidase subunit Vic gene lacking the 5’ termi-
nal oligopyrimidine tract (COX6C) according to SEQ 1D NO. 1417 was in-

serted 5’ of the ORF in the construct shown in Figure 1.

shows the nucleotide sequence of ASAHT — PpLuc(GC) — A64N64. The
5’UTR of human N-acylsphingosine amidohydrolase (acid ceramidase) 1 gene
lacking the 5’ terminal oligopyrimidine tract (ASAH1) according to SEQ ID
NO. 1418 was inserted 5’ of the ORF in the construct shown in Figure 1.

is a graphical representation of the effect of different TOP 5’'UTR elements on
luciferase expression from mRNA. A variety of mRNAs were transfected into
human dermal fibroblasts (HDF) by lipofection. Luciferase levels were measured
at 24, 48, and 72 hours after transfection. TOP 5'UTR elements strongly in-
crease luciferase levels compared to mRNA lacking a 5’UTR element.
mRNAs comprising 5'UTR elements derived from the 5’UTRs of the TOP genes
ASAH1, COX6C, AIGT, HSD17B4, atp5al, RPL21, RPL35 and RPL32 were
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Fig. 23

Fig. 24
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transfected into human dermal fibroblasts (HDF) by lipofection. Luciferase lev-
els were measured at 24, 48, and 72 hours after transfection. The TOP 5'UTR
elements increases luciferase levels compared to mRNA lacking a 5'UTR
element. Data are graphed as mean RLU + SEM (relative light units + standard

error) for triplicate transfections. RLU are summarized in Example 5.2.

is a graphical representation of the effect of the RPL35 TOP 5’UTR element,
the albumin 3’UTR element and the combination of RPL35 TOP
5'UTR element and albumin 3’UTR element on luciferase expression
from mRNA. A variety of mRNAs were transfected into human dermal fibro-
blasts (HDF) by lipofection. Luciferase levels were measured at 24, 48, and 72
hours after transfection. The albumin 3’UTR element extends [uciferase ex-
pression, while the RPL35 TOP 5'UTR element increases luciferase levels
compared to mRNA lacking 5’- and 3’UTR elements. Strikingly, the
combination of RPL35 TOP 5’'UTR element and albumin 3’'UTR element fur-
ther strongly increases the luciferase level, much above the level observed with
either of the individual elements, thus acting synergistically. Data are graphed as
mean RLU + SEM (relative light units + standard error) for triplicate transfec-

tions. Synergy is summarized in Example 5.3.

is a graphical representation of the effect of the RPL21 TOP 5'UTR element, the
albumin 3’UTR element and the combination of RPL21T TOP 5'UTR element
and albumin 3’UTR element on luciferase expression from mRNA. A variety of
mRNAs were transfected into human dermal fibroblasts (HDF) by lipofection.
Luciferase levels were measured at 24, 48, and 72 hours after transfection. The
albumin 3’UTR element extends luciferase expression, while the RPL2T1 TOP
5'UTR element increases luciferase levels compared to mRNA lacking 5’- and
3’UTR elements. Strikingly, the combination of RPL2T TOP 5'UTR ele-
ment and albumin 3'UTR element further strongly increases the luciferase level,
much above the level observed with either of the individual elements, thus act-
ing synergistically. Data are graphed as mean RLU = SEM (relative light units +
standard error) for triplicate transfections. Synergy is summarized in Example
5.3.
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Fig. 26
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is a graphical representation of the effect of the atp5al TOP 5'UTR element,
the albumin 3'UTR element and the combination of atp5al TOP
5'UTR element and albumin 3’UTR element on luciferase expression
from mRNA. A variety of mRNAs were transfected .into human dermal fibro-
blasts (HDF) by lipofection. Luciferase levels were measured at 24, 48, and 72
hours after transfection. The albumin 3’UTR element extends luciferase ex-
pression, while the atp5a1 TOP 5'UTR element increases luciferase levels
compared to mRNA lacking 5’- and 3’UTR elements. Strikingly, the
combination of atp5al TOP 5'UTR element and albumin 3’UTR element
further strongly increases the luciferase level, much above the level observed
with either of the individual elements, thus acting synergistically. Data are
graphed as mean RLU + SEM (relative light units + standard error) for triplicate

transfections. Synergy is summarized in Example 5.3.

is a graphical representation of the effect of the HSD17B4 TOP 5’UTR ele-
ment, the albumin 3'UTR element and the combination of HSD17B4
TOP 5’UTR element and albumin 3’UTR element on luciferase expres-
sion from mRNA. A variety of mRNAs were transfected into human dermal fi-
broblasts (HDF) by lipofection. Luciferase levels were measured at 24, 48, and
72 hours after transfection. The albumin 3'UTR element extends luciferase
expression, while the HSD17B4 TOP 5’UTR element increases luciferase
levels compared to mRNA lacking 5’- and 3'UTR elements. Strikingly,
the combination of HSD17B4 TOP 5'UTR element and albumin 3'UTR
element further strongly increases the luciferase level, much above the level ob-
served with either of the individual elements, thus acting synergistically. Data
are graphed as mean RLU + SEM (relative light units + standard error) for tripli-

cate transfections. Synergy is summarized in Example 5.3.

is a graphical representation of the effect of the AIGT TOP 5’UTR element, the
albumin 3’UTR element and the combination of AIGT TOP 5'UTR
element and albumin 3’UTR element on luciferase expression from
mRNA. A variety of mRNAs were transfected into human dermal fibroblasts
(HDF) by lipofection. Luciferase levels were measured at 24, 48, and 72 hours

after transfection. The albumin 3’UTR element extends luciferase expression,
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Fig. 28

Fig. 29
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while the AIGT TOP 5’UTR element increases luciferase levels compared
to mRNA lacking 5’- and 3’UTR elements. Strikingly, the combination
of AIG1 TOP 5'UTR element and albumin 3’UTR element further strongly in-
creases the luciferase level, much above the level observed with either of the in-
dividual elements, thus acting synergistically. Data are graphed as mean RLU +
SEM (relative light units + standard error) for triplicate transfections. Synergy is

summarized in Example 5.3.

is a graphical representation of the effect of the COX6C TOP 5'UTR element,
the albumin 3’UTR element and the combination of COX6C TOP
5'UTR element and albumin 3'UTR element on luciferase expression
from mRNA. A variety of mRNAs were transfected into human dermal fibro-
blasts (HDF) by lipofection. Luciferase levels were measured at 24, 48, and 72
hours after transfection. The albumin 3'UTR element extends luciferase ex-
pression, while the COX6C TOP 5’UTR element increases luciferase levels
compared to mRNA lacking 5’- and 3’UTR elements. Strikingly, the
combination of COX6C TOP 5’'UTR element and albumin 3’UTR element
further strongly increases the luciferase level, much above the level observed
with either of the individual elements, thus acting synergistically. Data are
graphed as mean RLU + SEM (relative light units + standard error) for triplicate

transfections. Synergy is summarized in Example 5.3.

is a graphical representation of the effect of the ASAHT TOP 5'UTR element,
the albumin 3'UTR element and the combination of ASAHT TOP
5'UTR element and albumin 3’UTR element on luciferase expression
from mRNA. A variety of mRNAs were transfected into human dermal fibro-
blasts (HDF) by lipofection. Luciferase levels were measured at 24, 48, and 72
hours after transfection. The albumin 3’UTR element extends luciferase ex-
pression, while the ASAH1 TOP 5'UTR element increases luciferase levels
compared to mRNA lacking 5’- and 3’UTR elements. Strikingly, the
combination of ASAH1 TOP 5'UTR element and albumin 3’UTR element
further strongly increases the luciferase level, much above the level observed

with either of the individual elements, thus acting synergistically. Data are
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graphed as mean RLU + SEM (relative light units + standard error) for triplicate

transfections. Synergy is summarized in Example 5.3.

is a graphical representation of the effect of the TOP 5'UTR element from
mouse genes on luciferase expression from mRNA. mRNAs containing either a
mouse or a human TOP 5'UTR element were transfected into human dermal fi-
broblasts (HDF) by lipofection. Luciferase levels were measured at 24, 48, and
72 hours after transfection. Mouse TOP 5'UTR elements strongly increase
luciferase levels compared to mRNA lacking a 5'-element, similarly as the
human TOP 5'UTR element. Data are graphed as mean RLU + SEM (relative
light units + standard error) for triplicate transfections. RLU are summarized in

Example 5.4.

. 1-1363, 1395, 1421, and 1422 Sequences comprising 5'UTRs of TOP genes

. 1364 PpLuc(GC) - A64N64

. 1365 PpLuc(GC) ~ albumin? — A64N64

. 1366 RPL32 — Ppluc{GC) — A64N64

. 1367 RPL32 ~ PpLuc(GC) — albumin7 — A64N64

. 1368 5'UTR of human ribosomal protein Large 32 lacking the 5’ terminal
oligopyrimidine tract

. 1369 Human albumin 3’UTR

. 1370 3’UTR of Homo sapiens hemoglobin, alpha 1 (HBA1)

. 1371 3’UTR of Homo sapiens hemoglobin, alpha 2 (HBA2)

L1372 3'UTR of Homo sapiens hemoglobin, beta (HBB)

. 1373 3'UTR of Homo sapiens tyrosine hydroxylase (TH)

. 1374 3"UTR of Homo sapiens arachidonate 15-lipoxygenase (ALOX15)

. 1375 3'UTR of Homo sapiens collagen, type |, alpha 1 (COL1A1)

. 1376 albumin? 3’UTR

1377 Human albumin 3’UTR + poly(A) sequence

. 1378 Human albumin 3'UTR fragment 1

L1379 Human albumin 3"UTR fragment 2

. 1380 Human albumin 3’UTR fragment 3

. 1381 Human albumin 3’UTR fragment 4
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Human albumin 3’UTR fragment 5

Human albumin 3'UTR fragment 6

Human albumin 3'UTR fragment 7

Human albumin 3’UTR fragment 8

Human albumin 3’UTR fragment 9

Human albumin 3’UTR fragment 10

Human albumin 3’UTR fragment 11

Human albumin 3'UTR fragment 12

Human albumin 3’UTR fragment 13

Albumin7 3’UTR - poly(A) sequence - poly(C) sequence — HL
Albumin7 3’UTR - poly(A) sequence - poly(C) sequence
Center, a~-complex-binding portion of the 3'UTR of ana-globin gene
Histone stem-loop

RPL35 — PpLuc(GC) — albumin7 — A64N64

RPL21 - Ppluc{GC) - albumin7 — A64N64

ATP5AT — PpLuc(GC) — albumin7 — A64N64

HSD17B4 — PpLuc(GC) — albumin7 — A64N64

AIGT - PpLuc(GC) - albumin7 — A64N64

COX6C - PpLuc(GC) — albumin7 — A64N64

ASAHT - PpLuc(GC) - albumin7 — A64N64

mRPL21 — PpLuc(GC) — albumin? — A64N64

mRPL35A — PpLuc(GC) — albumin7 ~ A64N64

RPL35 — PpLuc(GC) — A64N64

RPL2T - PpLuc(GC) — A64N64

ATP5AT - Ppluc(GC) — A64N64
HSD17B4 ~ Ppluc(GC) — A64N64

AIGT - Ppluc(GC) — A64N64

COX6C — PpLuc(GC) — A64N64

ASAHT - PpLuc(GC) — A64N64

5'UTR of human ribosomal protein Large 35 (RPL35) lacking the 5
terminal oligopyrimidine tract

5’UTR of human ribosomal protein Large 21 (RPL21) lacking the 5’

terminal oligopyrimidine tract
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SEQID NO. 1414 5’UTR of human ATP synthase, H+ transporting, mitochondrial F1
complex, alpha subunit 1, cardiac muscle (ATP5A1) lacking the 5’
terminal oligopyrimidine tract

SEQID NO. 1415 5’UTR of human hydroxysteroid (17-beta) dehydrogenase 4
(HSD17B4) lacking the 5’ terminal oligopyrimidine tract

SEQID NO. 1416 5'UTR of human androgen-induced 1 (AIG1) lacking the 5’ terminal
oligopyrimidine tract

SEQID NO. 1417  5’UTR of human cytochrome c oxidase subunit Vic (COX6C) lacking
the 5’ terminal oligopyrimidine tract

SEQID NO. 1418  5'UTR of human N-acylsphingosine amidohydrolase (acid cerami-
dase) 1 (ASAH1) lacking the 5’ terminal oligopyrimidine tract

SEQID NO. 1419  5'UTR of mouse ribosomal protein Large 21 (mRPL21) lacking the 5
terminal oligopyrimidine tract

SEQID NO. 1420  5'UTR of mouse ribosomal protein large 35A (mRPL35A) lacking the

5’ terminal oligopyrimidine tract

Examples

1. Preparation of DNA-templates

A vector for in vitro transcription was constructed containing a T7 promoter followed by a
GC-enriched sequence coding for Photinus pyralis luciferase (PpLuc(GC)) and an A64
poly(A) sequence. The poly(A) sequence was followed by a restriction site used for lineari-
zation of the vector before /n vitro transcription. mRNA obtained from this vector accord-

ingly by /n vitro transcription is designated as ,PpLuc(GC) ~ A64N64".

This vector was modified to include untranslated sequences 5’ or 3’ of the open reading
frame (5'UTR or 3’UTR, respectively). In summary, vectors comprising the following mRNA
encoding sequences have been generated (the mRNA coding sequences are depicted in

Figures 1to 4 and 6 to 21):

SEQ ID No. 1364 (Fig. 1): PpLluc(GC) — A64N6G4
SEQ ID No. 1365 (Fig. 2): PpLuc(GC) — albuminZ — A64N64
SEQ ID No. 1366 (Fig. 3): RPL32 — PpLuc(GC) ~ A64N64
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RPL32 — PpLuc(GC) — albumin? ~ A64N64
RPL35 — PpLuc(GC) ~ albumin7 —~ A64N64

SEQID NO. 1397 (Fig. 7):  RPL21 — PpLuc(GC) ~ albumin?7 ~ A64N64
SEQ ID NO. 1398 (Fig. 8):  ATP5A1 — PpLuc(GC) - albumin7 —~ A64N64
SEQ ID NO. 1399 (Fig. 9):  HSD17B4 - PpLuc(GC) - albumin7 — A64N64
SEQ ID NO. 1400 (Fig. 10):  AlG1 - PpLuc(GC) - albumin? — A64N64
SEQ ID NO. 1401 (Fig. 11):  COX6C - PpLuc(GC) — albumin7 — A64N64
SEQ ID NO. 1402 (Fig. 12): ASAH1 - PpLuc(GC) - albumin7 — A64N64
SEQ ID NO. 1403 (Fig. 13): mRPL21 - PpLuc(GC) — albumin? — A64N64
SEQ ID NO. 1404 (Fig. 14): mRPL35A — PpLuc(GC) — albumin7 — A64N64
SEQ ID NO. 1405 (Fig. 15): RPL35 ~ PpLuc(GC) — A64N64

SEQ ID NO. 1406 (Fig. 16): RPL21 — PpLuc(GC) - A64N64

SEQ ID NO. 1407 (Fig. 17):  ATP5A1 - PpLuc(GC) — A64N64

SEQ ID NO. 1408 (Fig. 18): HSD17B4 — PpLuc(GC) — A64N64

SEQ ID NO. 1409 (Fig. 19): AIG1T - PpLuc(GC) — A64N64

SEQ ID NO. 1410 (Fig. 20):
SEQ ID NO. 1411 (Fig. 21):

COX6C ~ PpLuc(GC) —~ A64N64
ASAHT - PpLuc(GC) - Ab4N64

2. In vitro transcription

The DNA-template according to Example 1 was linearized and transcribed /n vitro using T7-
Polymerase. The DNA-template was then digested by DNase-treatment. mRNA transcripts
contained a 5'-CAP structure obtained by adding an excess of N7-Methyl-Guanosine-5'-
Triphosphate-5'-Guanosine to the transcription reaction. mRNA thus obtained was purified

and resuspended in water.

3. Luciferase expression by mRNA lipofection

Human dermal fibroblasts (HDF) were seeded in 24 well plates at a density of 5x10* cells
per well. The following day, cells were washed in opti-MEM and then transfected with
50 ng per well of Lipofectamine2000-complexed PpLuc-encoding mRNA in opti-MEM. As a
control, mRNA not coding for PpLuc was lipofected separately. mRNA coding for Renilla
renfformis luciferase (RrLuc) was transfected together with PpLuc mRNA to control for trans-

fection efficiency (20 ng of RrLuc mRNA per well). 90 minutes after start of transfection,
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opti-MEM was exchanged for medium. 24, 48, 72 hours after transfection, medium was
aspirated and cells were lysed in 200 pl of lysis buffer (25 mM Tris, pH 7.5 (HCl), 2 mM
EDTA, 10% glycerol, 1% Triton X-100, 2 mM DTT, T mM PMSF). Lysates were stored at

-20°C until luciferase activity was measured.

Alternatively, HDF were seeded in 96 well plates three days before transfection at a
density of 10 cells per well. Immediately before lipofection, cells were washed in
opti-MEM. Cells were lipofected with 25 ng of PpLuc-encoding mRNA per well com-
plexed with Lipofectamine2000. mRNA coding for Renilla reniformis luciferase
(RrLuc) was transfected together with PpLuc mRNA to control for transfection effi-
ciency (2.5 ng of RrLuc mRNA per well). 90 minutes after start of transfection, opti-
MEM was exchanged for medium. 24, 48, 72 hours after transfection, medium was
aspirated and cells were lysed in 100 pl of lysis buffer (Passive Lysis Buffer, Promega).

Lysates were stored at -80°C until luciferase activity was measured.

4. Luciferase measurement

Luciferase activity was measured as relative light units (RLU) in a BioTek SynergyHT plate
reader. PpLuc activity was measured at 15 seconds measuring time using 50 pl of lysate and
200 pl of luciferin buffer (75 pM luciferin, 25 mM Glycylglycin, pH 7.8 (NaOH), 15 mM
MgSO4, 2 mM ATP). RrLuc activity was measured at 15 seconds measuring time using 50 pl
of lysate and 200 pl of coelenterazin buffer (40 pM coelenterazin in phosphate buffered
saline adjusted to 500 mM NaCl).

Alternatively, luciferase activity was measured as relative light units (RLU) in a Hidex Cha-
meleon plate reader. PpLuc activity was measured at 2 seconds measuring time using 20 pl
of lysate and 50 pl of luciferin buffer (Beetle-Juice, PJK GmbH). RrLuc activity was meas-
ured at 2 seconds measuring time using 20 pl of lysate and 50 pl of coelenterazin buffer
(Renilla-juice, PJK GmbH).

Resylts
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5.1 The combination of TOP 5’UTR element and albumin 3’UTR element increases protein
expression from mRNA in a synergistic manner.

To investigate the effect of the combination of a TOP 5'UTR element and an albumin 3'UTR
element on protein expression from mRNA, mRNAs with different UTRs were synthesized:
mRNAs either lacked both TOP 5'UTR element and albumin 3’UTR element, or contained
either a TOP 5'UTR element (RPL32) or an albumin 3’UTR element (albumin?), or both
TOP 5'UTR element and albumin 3’UTR element. Luciferase encoding mRNAs or control
mRNA were transfected into human dermal fibroblasts (HDF). Luciferase levels were
measured at 24, 48, and 72 hours after transfection. The PpLuc signal was corrected for
transfection efficiency by the signal of cotransfected RrLuc (see following Table 1 and Figure
5).

Table 1:

mRNA RLU at 24 hours | RLU at 48 hours | RLU at 72 hours
PpLuc(GC)-A64N64 115147 28973 8371
PpLuc(GC)-albumin7-A64N64 120234 48546 38138
RPL32-PpLuc(GC)-A64N64 671815 168741 21709
RPL32-PpLuc(GC)-albumin7-

A64N64 913310 381288 100890

Luciferase was clearly expressed from mRNA having neither TOP 5'UTR nor albumin
3’UTR (PpLuc(GC)-A64N64). The albumin 3’UTR element extended luciferase expression,
while the TOP 5’UTR element increased luciferase levels compared to mRNA lacking 5'-
and 3'UTR elements. Strikingly however, the combination of TOP 5'UTR element and
albumin 3'UTR element further strongly increased the luciferase level, much above the level
observed with either of the individual elements. The magnitude of the rise in luciferase level
due to combining TOP 5’UTR element and albumin 3’UTR element in the same mRNA

demonstrates that they are acting synergistically.
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The synergy between TOP 5'UTR element and albumin 3’UTR element was quantified by
dividing the signal from mRNA combining both elements by the sum of the signal from
mRNA lacking both elements plus the rise in signal effected by the TOP 5'UTR element plus
the rise in signal effected by the albumin 3’UTR element. This calculation was performed
for the three time points individually and for total protein expressed from 0 to 72 hours

calculated from the area under the curve (AUC) (see following Table 2).

Table 2:
24 h
RPL32 | albumin | RLU A RLU RLU predicted (additive) synergy
—_ — 115147
— + 120234 5088
—— 671815 556668
+ 913310 676903 1,35
48 h
RPL32 | albumin | RLU A RLU RLU predicted (additive) synergy
e e 28973
— + 48546 19573
+ — 168741 139768
+ 381288 188313 2,02
72 h
RPL32 | albumin | RLU A RLU RLU predicted (additive) synergy
— e 8371
— + 38138 29767
e 21709 13338
+ + 100890 51476 1,96
AUC 0 - 72 hours
RPL32 | albumin | RLU A RLU RLU predicted (additive) synergy
— — 3559000
— + 4508000 949000
+ — 20430000 | 16871000




10

15

WO 2013/143700 PCT/EP2013/000938

99

|+ |+ 32280000 21379000 1,51

The synergy thus calculated specifies how much higher the luciferase level from mRNA
combining TOP 5'UTR element and albumin 3’UTR element is than would be expected if
the effects of TOP 5'UTR element and albumin 3’UTR element were purely additive. The
luciferase level from mRNA combining TOP 5'UTR element and albumin 3’UTR element
was up to two times higher than if their effects were purely additive. This result confirms
that the combination of TOP 5'UTR element and albumin 3’UTR element effects a markedly

synergistic increase in protein expression.

5.2 TOP 5'UTR elements increase protein expression from mRNA.

To investigate the effect of TOP 5’UTR elements on protein expression from mRNA, mRNAs
comprising different TOP 5’UTR elements were synthesized. In addition, mRNAs con-
tained the albumin7 3'UTR element. Luciferase encoding mRNAs were transfected
into human dermal fibroblasts (HDF). Luciferase levels were measured at 24, 48, and

72 hours after transfection (see following Table 3 and Figure 22).

Table 3:

5'UTR RLU at 24 hours RLU at 48 hours RLU at 72 hours
none 114277 121852 68235

RPL32 332236 286792 114148

RPL35 495917 234070 96993

RPL21 563314 352241 156605

atp5al 1000253 538287 187159
HSD17B4 1179847 636877 299337

AlG1 620315 446621 167846
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COXo6C 592190 806065 173743
ASAH1 820413 529901 198429

Luciferase was clearly expressed from mRNA lacking a 5'UTR element. Strikingly how-

ever, all TOP 5’UTR elements strongly increased the luciferase level.

5.3 The combination of TOP 5’UTR elements and albumin 3’UTR element increases protein
expression from mRNA in a synergistic manner.

To investigate the effect of the combination of TOP 5'UTR elements and an albumin 3’'UTR
element on protein expression from mRNA, mRNAs comprising different UTR elements
were synthesized: mRNAs either lacked both TOP 5‘UTR element and albumin 3’UTR
element, or contained an albumin 3’UTR element, or contained one of different TOP
5'UTR elements, or contained both one of different TOP 5’UTR elements and an al-
bumin 3’UTR element. Luciferase encoding mRNAs were transfected into human
dermal fibroblasts (HDF). Luciferase levels were measured at 24, 48, and 72 hours
after transfection (see Figures 23 to 30). Luciferase was clearly expressed from mRNA
having neither a TOP 5'UTR element nor an albumin 3’UTR element. The albumin
3’UTR element extended luciferase expression, while TOP 5'UTR elements increased
luciferase levels compared to mRNA lacking 5’ and 3’UTRs. Strikingly however, the com-
binations of TOP 5'UTR elements and albumin 3'UTR element further strongly increased
the luciferase level, much above the level observed with either of the individual elements.
The magnitude of the rise in luciferase level due to combining TOP 5’'UTR element and
albumin 3’UTR element in the same mRNA demonstrates that they are acting synergisti-

cally.

The synergy between TOP 5'UTR element and albumin 3’UTR element was quantified
by dividing the signal from mRNA combining both elements by the sum of the signal
from mRNA lacking both elements plus the rise in signal effected by the TOP 5’UTR
element plus the rise in signal effected by the albumin 3’UTR element. This calculation
was performed for total protein expressed from O to 72 hours calculated from the area un-
der the curve (AUC) (see following Table 4).
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Table 4:
TOP 5’'UTR Synergy with albumin 3'UTR
RPL35 2,25
RPL21 1,30
atp5al 3,19
HSD17B4 2,18
AIGT 2,03
COXe6C 1,56
ASAH1 1,84

The synergy thus calculated specifies how much higher the luciferase level from
mRNA combining TOP 5'UTR elements and albumin 3’UTR element is than would be
expected if the effects-of TOP 5’UTR element and albumin 3’UTR element were purely
additive. The luciferase level from mRNA combining TOP 5'UTR element and albumin
3'UTR element was up to three times higher than if their effects were purely additive.
This result confirms that the combination of TOP 5’'UTR element and albumin 3'UTR

element effects a markedly synergistic increase in protein expression.

5.4 TOP 5'UTR elements from mouse genes increase protein expression from mRNA.

To investigate the effect of TOP 5’'UTR elements from mouse genes on protein expression
from mRNA, mRNAs with two different mouse TOP 5’UTR elements were synthesized.
In addition, mRNAs contained the albumin7 3’UTR element. Luciferase encoding
mRNAs were transfected into human dermal fibroblasts (HDF). For comparison,
mRNA containing the human RPL32 TOP 5’UTR element was transfected. Luciferase
levels were measured at 24, 48, and 72 hours after transfection (see following Table 5

and Figure 30).
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Table 5:
5'UTR RLU at 24 hours RLU at 48 hours RLU at 72 hours
none 114277 121852 68235
32L 332236 286792 114148
m21L 798233 351894 139249
m35AL 838609 1466236 174949

Luciferase was clearly expressed from mRNA lacking a 5'UTR element. Both mouse
TOP 5'UTR elements strongly increased the luciferase level, similarly as the human TOP
5'UTR element.

SEQUENCES:

Homo sapiens alpha-2-macroglobulin (AZM): gctccttctttctgcaacatg
(Seq ID No: 1)

Homo sapiens acyl-CoA dehydrogenase, C-4 to C~12 straight chain
(ACADM) :
ggctctcectttececgegetgeggtecagectecggegteccacagagagggecagaggtggaaacgcaga
aaaccaaaccaggactatcagagattgcccggagaggggatg (Seqg ID No: 2)

Homo sapiens arylsulfatase E {(chondrodysplasia punctata 1) (ARSE):
cttcectettecttgatcggggattcaggaaggageccaggagcagaggaagtagagagagagacaac
atg (Seq ID No: 3)

Homo sapiens Bruton agammaglobulinemia tyrosine kinase (BTK):
tgtcecttectctetggactgtaagaatatgtctecagggeccagtgtetgetgecgatecgagteceeac
cttccaagtcectggcatctcaatgecatctgggaagetacctgeattaagtcaggactgagecacaca
ggtgaactccagaaagaagaagctatg (Seqg ID No: 4)

Homo sapiens complement component 2 (C2):
tgaccttttcectececgeggetetctacctetegeecgecectagggaggacaccatg
(Seg ID No: 5)

Homo sapiens cyclin-dependent kinase 4 (CDK4):
gggcctetetagettgeggectgtgtectatggtegggecctetgegtecagetgectecggaccgayg
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ctcgggtgtatggggeccgtaggaaccggcteccggggecccgataacgggecgecccccacagcacce
cgggctggegtgagggtcteccttgatctgagaatg (Seq ID No: 6)

Homo sapiens cytochrome P450, family 17, subfamily A, polypeptide
1 (Cypl7al): agctcttctactccactgctgtctatcttgectgeccggcacccagecaccatyg
(Seq ID No: 7)

Homo sapiens endoglin (ENG):
cttcectctacceggttggecaggeggectggeccagecccttetetaaggaagegeatttectgect
ccectgggecggecgggetggatg (Seq ID No: 8)

Homo sapiens excision repair cross-complementing rodent repair def
iciency, complementation group 3 (ERCC3):
tcttectctetgetgetgtagetgecatg (Seq ID No: 9)

Homo sapiens excision repair cross—complementing rodent repair def
iciency, complementation group 5 (ERCCH):
ctgtctttettececgggaggeggtgacagetgectgagacgtgttgecagecagagtectectecgettta
atgcgctcccattagtgeecgtcececcccactggaaaaccgtggettetgtattatttgecatetttgt
tgtgtaggagcagggagggcttcecteececggggtcctaggcggeggtgcagtecgtecgtagaagaat
tagagtagaagttgtcggggtcegectcttaggacgecageegectecatg (Seqg ID No: 10)

Home sapiens ferritin, light polypeptide (FTL):
cgtcecectegeagtteggeggteccgegggtetgtetettgettcaacagtgtttggacggaacag
atccggggactctcectteccagectecgacecgeecctecgatttectetecgettgecaaccteegggac
catcttctcggcecatctectgettctgggacectgecagecaccgtttttgtggttageteccttettg
ccaaccaaccatg (Seqg ID No: 11)

Homo sapiens galactosylceramidase (GALC):
ccgecteectgggegecggagtecatgtgacccacacaatg (Seq ID No: 12)

Homo sapiens gap junction protein, alpha 1, 43kDa (GJAL):
ttttctttcattagggggaaggegtgaggaaagtaccaaacagcageggagttttaaactttaaat
agacaggtctgagtgcctgaacttgecttttcattttacttcatcecctccaaggagttcaatcactt
ggcgtgacttcactacttttaagecaaaagagtggtgecccaggecaacatg (Seq ID No: 13)

Homo sapiens gap junction protein, beta 1, 32kDa (GJB1):
cattctctgggaaagggcagcagcagccaggtgtggcagtgacagggaggtgtgaatgaggcagga
tg (Seqg ID No: 14)

Homo sapiens glucose-6-phosphate isomerase (GPI):
cgctecttectecteggetegegtetcactcagtgtacettectagteccgecaty
(Seq ID No: 15)

Homo sapiens hydroxyacyl-CoA dehydrogenase/3-ketoacyl-CoA thiolase
/enoyl-CoA hydratase (trifunctional protein), alpha subunit
(HADHA) : ctgtcctcttcagctcaagatg (Seqg ID No: 16)

Homo sapiens hydroxyacyl-CoA dehydrogenase/3-ketoacyl-CoA thiolase
/enoyl-CoA hydratase (trifunctional protein), beta subunit

(HADHB) :
gggcccetttectgggcaggacccgeeccttggtecccgecagagecttggtacttggacctgaaccttyg
ctccgagagggagtcecctegeggacgtcagecaagattccagaatg (Seqg ID No: 17)
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Homo sapiens complement factor H (CFH):
ctteccttttgecagcaagttctttcctgcactaatcacaattecttggaagaggagaactggacgttg
tgaacagagttagctggtaaatgtcctcttaaaagatccaaaaaatg (Seqg ID No: 18)

Homo sapiens sarcoglycan, gamma

(35kDa dystrophin-associated glycoprotein) (SGCG):
agccctttetecagggacagttgectgaagettcatectttgetectecattetgtaagtcatagaaaa
gtttgaaacattctgtctgtggtagagctcgggecagetgtagttcattegeccagtgtgettttct
taatatctaagatg (Seg ID No: 19)

Homo sapiens lipase A, lysosomal acid, cholesterocl esterase
(LIPA):
ggtcccctatccgecaccceggeccctgagagetggeactgegactecgagacagecggeccggeagga
cagctccagaatg (Seqg ID No: 20)

Homo sapiens lipoprotein lipase (LPL):
ccecectettectectectecaagggaaagetgeccacttectagetgeectgecatecectttaaagg
gcgacttgctcagegecaaaccgeggcectcecageectcetecagecteecggetcagecggetecateag
tcggtcegegecttgecageteocteccagagggacgegececgagatg (Seg ID No: 21)

Homo sapiens mutl homolog 1, colon cancer, nonpolyposis type 2
(E. coli) (MLH1): ggctcttctggcgccaaaatg (Seq ID No: 22)

Homo sapiens Niemann-Pick disease, type Cl (NPC1l):
cttececttectgaccggegegegecagceectgetgecgeggtcagegectgectectgetecteccecgetee
tcctgcgecggggtgctgaaacageccggggaagtagagecgectecggggageccaaccagecgaa
cgccgecggegtecagecagecttgegeggecacageatg (Seqg ID No: 23)

Homo sapiens peroxisomal biogenesis factor 12 (PEX12):
gcgcectetettecgeccaggcatcecccagaggtectggtggtttcatttececgggtgeggettetgtcea
taaagcggagacctcecttcaaacgtggegtegtgggttgtttgegectegectggggtcagegag
caaggacgggcgcgggcggggatactcaaagccaacagetggagtcageccttgtgtececegggete
acagtggcacgactgaatcctcagagtcggcectggettttgagetcectcacgattggggaggaggggy
cgtttctggttcgcageteccagaggattgegttecttececeecatacctgtecececcacagtcacget
ctgccctgacgtgcagcatttgacaagttacccectegecacatactacttccacccacgtecgag
ttaactttgttcttaaccttcttgagactacccteggecteccaggtettttttteccagttecattt
ttgcccataagattgagtttcgagtttcagatatcatgecagaaagtttacctttaagactgageac
ccatctgatactcttcecctececgaaaaagttcatgectcacgagagagtttgtgggaaaagtgaaagce
cagtacacgcaggaaactatg (Seqg ID No: 24)

Homo sapiens peroxisomal biogenesis factor 6 (PEX6):
cgctccttecaccctectegttggtgtectgtcaccatg (Seqg ID No: 25)

Homo sapiens phosphofructokinase, muscle (PFKM):
gagccttettgtcagecatctgttagtggaggttgggaagectcectectectteecectecectetttg
ccteccacctggctceccteeccecatgttegteccatecaccecteceeectttecccaaggacaatctgeaa
gaaagcagcggcggaggagagctaagactaaaagagtggatcatg (Seqg ID No: 26)

Homo sapiens serpin peptidase inhibitor, clade A (al-
pha-1 antiproteinase, antitrypsin), member 1 (SERPINAL):
ctgtctcctecagettcaggcaccaccactgacctgggacagtgaatcgacaaty
(Seq ID No: 27)
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Homo sapiens phosphatase and tensin homolog (PTEN):
agttctctectcecteoggaagectgecagecatgatggaagtttgagagttgagecgetgtgaggcgagy
ccgggctecaggecgagggagatgagagacggcggcggeocgeggeccggagecectecteagegectgt
gagcagccgcgggggcagegeccteggggagecggecggectgeggeggeggeageggeggegttt
ctcgectectcettegtettttectaaccgtgecagectettecteggettetectgaaagggaaggtg
gaagccgtgggctegggcgggagecggetgaggegeggeggeggeggeggeaccteecegetectgg
agcggggygggagaagceggegygceggeggeggecgeggeggetgecagetccagggagggggtcetgagt
cgcctgtcaccatttccagggctgggaacgecggagagttggtetetececttctactgectccaa
cacggcggcggcggeggceggcacatccagggacccgggecggttttaaacctececegtcececgecgecyg
ccgecaccccecccgtggeccgggeteccggaggeccgecggcggaggecagecgtteggaggattattegt
cttctececcattecegetgecgecegetgecaggectetggetgetgaggagaagcaggeccagtege
tgcaaccatccagcagceccgcecgcecagcagcecattacccecggetgeggtecagageccaagcggeggcecag
agcgaggggcatcagctaccgcecaagtceccagagecatttecatectgecagaagaageceeccgecace
agcagcttctgccatctcectetectectttttettcagecacaggectececcagacatg

{Seq ID No: 28)

Homo sapiens solute carrier family 3

{cystine, dibasic and neutral amino acid transporters, activator o
f cystine, dibasic and neutral amino acid transport), member 1
(SLC3Al): cctcccttactgcaggaaggcactceccgaagacataagtcecggtgagacatyg

(Seq ID No: 29)

Homo sapiens aldehyde dehydrogenase 3 family, member A2 (ALDH3AZ2):
ccgccteecactececccagegeccecggaccegtgecagttetectgcaggaccaggecatyg
(Seg ID No: 30)

Homo sapiens bleomycin hydrolase (BLMH):
gtttctcccagectcagecteeccecgecgecgecgecgecgeegecgecgagecggtttecttttte
cggcgctecgggtgcgagagacaggtcgggececectaggcagcgagecgecagegecaateeeggege
tcgececaaggaccctggaagcetaccgttaccecegecgggcagegtgggegcecatg

(Seqg ID No: 31)

Homo sapiens cathepsin K (CTSK):
cctectectettacccaaattttecagecgatcactggagetgacttecgecaateccgatggaata
aatctagcacccctgatggtgtgcecccacactttgetgccgaaacgaagceccagacaacagatttcea
tcagcaggatg (Seqg ID No: 32)

Homo sapiens GM2 ganglioside activator (GM2A):
gcttctttgcgtaaccaatactggaaggcatttaaaggcacctctgccgccacagaccttgcagtt
aactccgceccectgacccaccettececgatg (Seg ID No: 33)

Homo sapiens hydroxysteroid (17-beta) dehydrogenase 4 (HSD17B4):
ccgectectectgteccgecagteggegtecageggetectgettgttecgtgtgtgtgtegttgecagg
ccttattcatg (Seqg ID No: 34)

Homo sapiens neutrophil cytosolic factor 2 (NCF2):
ctctctetgettetttecttttetetctecatggtagggttatgagtcagttgeccaaaaggtgggga
catttcctgatgcatttgcaacactgagaagttatcttaagggaggctgggccccattctactceat
ctggcccagaaagtgaacaccttgggggccactaaggcagecctgetaggggagacgctecaacet
gtcttectetetgtctectggecagetetettggectectagtttetacctaatecaty

(Seq ID No: 35)

Homo sapiens 3-oxoacid CoA transferase 1 (OXCT1):
cagcctectectgectcaccgeccgaagatg (Seq ID No: 36)
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Homo sapiens sulfite oxidase (SUOX):

ccgccecttetecgagaactecgecagagctgggetggtaaaattgecagtgetgaagacactggacecyg
caaaaggctgtccctecccaaacctgggattcetgggetcactgagttecacctgecgagtecageectac
ctgcactgctctggtctagtacaaacaggcectgctggcattgagggacggagtctccaactectgge
ctctagcagtectectgtgtaggtecteccaaagtgectagtgtgtecggaattggtgggttettggt
ctcactgacttcaagaatgaagccgcggaccctcgecagtctgetacaatg (Seq ID No: 37)

Homo sapiens albumin (ALB): ttttctcttctgtcaaccccacacgectttggeca-
caatg (Seqg ID No: 38)

Homo sapiens arylsulfatase A (ARSA):
ctcectctagegecttcecceccecggeccgactecgetggtecagegecaagtgacttacgecececgac
cctgagcccecggaccgctaggcgaggaggatcagatetecgetcgagaatectgaaggtgeectggte
ctggaggagttccgtcccagecceccgeggtcteccggtactgtecgggecececggecctectggagettcea
ggaggcggcecgtcagggteggggagtatttgggtecggggtectecagggaagggeggegectgggte
tgcggtatcggaaagagectgetggagecaagtageccteectetettgggacagaccecteggtce
ccatg (Seqg ID No: 39)

Homo sapiens elastin (ELN):
ctcecteectetttecctcacagecgacgaggcaacaattaggetttggggataaaacgaggtgeg
gagagcgggctggggecatttcteccccgagatyg (Seqg ID No: 40)

Homo sapiens hemoglobin, alpha 2 (HBA2): cactcttctggtccccaca-
gactcagagagaacccaccatg (Seqg ID No: 41)

Homo sapiens hexosaminidase B (beta polypeptide) (HEXB):
cttccectectgatecgggecgggecgggaagtcgggteccgaggceteecggcecteggcagaccgggecggaa
agcagccgagcggecaty (Seg ID No: 42)

Homo sapiens mannosidase, alpha, class 2B, member 1 (MAN2B1):
cggecctttccagggcecggggaaccccaggaggaagetgetgagecatg (Seqg ID No: 43)

Homo sapiens recombination activating gene 2 (RAG2):
cactctctttacagtcagcecttctgettgeccacagtcatagtgggcagtcagtgaatcttecccaa
gtgctgacaattaatacctggtttagecggcaaagattcagagaggecgtgagcagecectetggect
tcagacaaaaatctacgtaccatcagaaactatg (Seqg ID No: 44)

Homo sapiens CD53 molecule (CD53):
tctecttttacacaaatagececeggatatctgtgttaccagecttgteteggecacctcaaggata
atcactaaattctgccgaaaggactgaggaacggtgcctggaaaagggcaagaatatcacggeatyg
(Seq ID No: 45)

Homo sapiens Fc fragment of IgG, low affinity IIla, receptor
(CDl6a) (FCGR3A): tggtccctttagggctccggatatctttggtgacttgtccactccag-
tgtggcatcatg (Seqg ID No: 46)

Homo sapiens interleukin 1, beta (IL1B):
aaacctcttcgaggcacaaggcacaacaggctgetectgggattctcecttcagecaatecttcattget
caagtgtctgaagcagccatg (Seqg ID No: 47)

Homo sapiens CD4 molecule (CD4):
ctgtctctcttecatttaagcacgactctgcagaaggaacaaagcaccctecececcactgggetectgg
ttgcagagctceccaagtectcacacagatacgectgtttgagaagcagegggcaagaaagacgcaag
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cccagaggecctgecatttetgtgggctcaggteectactggcetecaggecectgecteecteggea
aggccacaatg (Seqg ID No: 48)

Homo sapiens serpin peptidase inhibitor, clade A (al-

pha-1 antiproteinase, antitrypsin), member 5 (SERPINAS):
agcecctctgececttictgageccgagggactgecacctcecactgtgtgeacactcagectacgggac
acatttcaggtatccaaggcagcagaggtgagtgggtcececcgagetcectgtgaccttatgctecac
actaactctggcagagectcegtttcctecatagaacaaagaacagceccaccatg

(Seqg ID No: 49)

Homo sapiens vitronectin (VIN):
tgecectectteccctgtetetgecteteccteccttectcaggecatcagageggagacttcagggag
accagagcccagcettgecaggeactgagetagaageectgecatg (Seqg ID No: 50)

Homo sapiens aldehyde dehydrogenase 9 family, member Al (ALDHOAL):
ccgecccteccgeggeccecgeccectecegeggeccgtecagectetgecgeggagetgegtecgeca
ctcatg (Seg ID No: 51)

Homo sapiens annexin Al (ANXAl):
cttcctttaaaatcctataaaatcagaagceccaagtctceccactgecagtgtgaaatcttcagagaa
gaatttctctttagttctttgcaagaaggtagagataaagacactttttcaaaaatyg

(Seg ID No: 52)

Homo sapiens ATPase, Na+/K+ transporting, alpha 1 polypeptide
(ATP1Al): ttttctctctgattcteccagecgacaggacccggoegecgggecactgagcaccge-
caccatg (Seq ID No: 53)

Homo sapiens ATPase, Na+/K+ transporting, alpha 2 polypeptide
(ATP1A2) :
ctttctctgtctgccagggtcecteecgactgtcccagacgggetggtgtgggettgggateccteectgy
tgacctctcecccgectaaggtcecectcagecactetgecccaagatg (Seqg ID No: 54)

Homo sapiens calcium channel, voltage-dependent, beta 3 subunit
(CACNB3) :
ccectecttegegetetetegeteecctgecgecgeccgecagggectgeggggetecggtggecatetecce
gggcgcggceccgcagtecttgeccctgecteecgggecgetecccgececcggegecgctegeteeece
cgacccggactcecccecccatg (Seqg ID No: 55)

Homo sapiens cholinergic receptor, nicotinic, alpha 7 (neuronal)
(CHRNAT) :
gtgcctcectgtggecgcaggcgcaggeccgggegacagecgagacgtggagegegeecggetegetge
agctccgggactcaacatg (Seqg ID No: 56)

Homo sapiens cytochrome P450, family 51, subfamily A, polypeptide
1 (CYP51Aa1):
gcttctetegttecgtegattgggaggageggtggegaccteggecttecagtgtttccgacggagt
gaatg (Seq ID No: 57)

Homo sapiens glutamate decarboxylase 1 (brain, 67kDa) (GAD1l):
atctctctettectectggegetecgegtgegagagggaactagecgagaacgaggaagcagetggagyg
tgacgccgggcagattacgectgtcagggeccgagecgageggategetgggegetgtgcagaggaa
aggcgggagtgcccggetegetgtegcagagecgagectgtttetgegecggaccagtegaggact
ctggacagtagaggccccgggacgaccgagetgatg (Seq ID No: 58)
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Homo sapiens gamma-glutamyl carboxylase (GGCX):
aattctcctggeggecteegttcagacgeggecagetgtgacccacctgectecteecgecagageaat
g (Seq ID No: 59)

Homo sapiens glutamate receptor, metabotropic 3 (GRM3):
tccectetttecccaacctectecctetettectactecaccecteegttttecccacteececcactga
ctcggatgcectggatgttctgeccaccgggcagtggteccagegtgcagecgggagggggcaggggea
gggggcactgtgacaggaagctgcgegcacaagttggecatttcgagggcaaaataagttcteect
tggatttggaaaggacaaagccagtaagctacctettttgtgtecggatgaggaggaccaaccatga
gccagagccecgggtgcaggctcaccgeecgecgetgecaccgeggtcecagetecagttectgecagga
gttgtcggtgcgaggaattttgtgacaggctcectgttagtctgttecteccttatttgaaggacagyg
ccaaagatccagtttggaaatgagagaggactagcatgacacattggctccaccattgatatctcce
cagaggtacagaaacaggattcatgaagatg (Seq ID No: 60)

Homo sapiens guanylate cyclase 1, soluble, alpha 3 (GUCY1lA3):
ggttcctttggggtgatcaaagagggagacacagacacagagagacaaaggcaaggaggactgtet
gggagccacgcgggcgatacagtttecgaggecacgeegegtececgectagectgttgaacaggtag
acatgagcgacccaagctgcecggatttgcgaggegegeectggagetgectagagateccggaageaca
gcececgaggtgtgegaagecaccaagtcaagttectaacgagtecttcagaggaggcagcaggaage
tcagagagctgcaaagcaaccgtgcecccatctgtcaagacattcectgagaagaacatacaagaaagt
cttcctcaaagaaaaaccagtcggagecgagtctatettcacactttggcagagagtatttgcecaaa
ctgattttcccagagtttgaacggctgaatgttgecacttcagagaacattggcaaagcacaaaata
aaagaaagcaggaaatctttggaaagagaagactttgaaaaaacaattgcagagcaagcagttgca
gcaggagttccagtggaggttatcaaagaatctcttggtgaagaggtttttaaaatatgttacgag
gaagatgaaaacatccttggggtggttggaggcacccttaaagatttttitaaacagettcagtace
cttctgaaacagagcagccattgccaagaagcaggaaaaaggggcaggcttgaggacgectecatt
ctatgcectggataaggaggatgattttctacatgtttactacttcttccecctaagagaaccacctcce
ctgattcttcccggcatcataaaggcagetgcectcacgtattatatgaaacggaagtggaagtgteg
ttaatg (Seqg ID No: 61)

Homo sapiens 3-hydroxy-3-methylglutaryl-CoA reductase (HMGCR):
ggctcecttecegetececgecgactgegttaactggagecaggetgagegteggegeecggggtteggtygyg
cctctagtgagatctggaggatccaaggattctgtagectacaatg (Seqg ID No: 62)

Homo sapiens IMP (inosine 5'-monophosphate} dehydrogenase 2
(IMPDHZ2) : aggtctctgcggcgcecggtcctcggagacacgeggeggtgtectgtgttggecaty
(Seqg ID No: 63)

Homo sapiens leukotriene A4 hydrolase (LTA4H):
acttcctttccecggegtgecaccgegaatccctectectettctttacctcteteecctectecteag
gttctctatcgacgagtctggtagetgagegttgggctgtaggtegetgtgetgtgtgatecceca
gagccatg (Seg ID No: 64)

Homo sapiens neuropeptide Y receptor Y1 (NPY1R}:
ccttectttaataagcaggagcgaaaaagacaaattccaaagaggattgttcagttcaagggaatga
agaattcagaataattttggtaaatggattccaatatggggaataagaataagctgaacagttgac
ctgctttgaagaaacatactgtccatttgtctaaaataatctataacaaccaaaccaatcaaaatg
{Seg ID No: 65)

Homo sapiens pyruvate dehydrogenase (lipoamide) beta (PDHB}):
cggcccctetgttgtegtttggcageggatagaggacacgaccaagatg (Seqg ID No: 66)
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Homo sapiens ribosomal protein L36a-like (RPL36AL):
cttcecectttectgttaggcgagagectgcgaaaggegagagetgegaagggecaggtgtegggeget
gtttctcgttttcatcatatagacaaaacageccctgetgcaaagatg (Seq ID No: 67)

Homo sapiens ATPase, Ca++ transporting, type 2C, member 1

{ATP2C1) :
gcttecttcectecacgececgggagecaggectececgectecgecaccgetgeecegegagecagetectettete
ccgaggcgcgceggggcgceccccgegagececcgeggcetgagaccecegecagectggaggagggetgte
cggggctttggatgetgctgetaggggtggtgggagcageecgtgggacgcegtggeecgggageggygyg
gtgacagcctgggattcecgggggcecttctecttecttgtectectectectectetctatteccagtgt
ggccgtggctgacactaaagactttgtagecatcaaccecgagtgecagtttecgatggaaaatg
(Seq ID No: 68)

Homo sapiens UDP-glucose pyrophosphorylase 2 (UGP2):
ccgectetttecattgaagaaatttaagttegtgtggttttacctttteccgggagtectecagetgge
cctecatttgtgtcecggagetcaggagttcccaaaccgactcagtecgecaccaagttteegtettttg
gaattggggaaggagtttctttectttettttecttttttcttgageccagttttaatecgetttgaata
aatactcccttaagtagttaaatataggaggagaaagaatacatcggttgttaaagcaggagagga
agagagacctgccctgtagegtgactecctectagaaaaaaaaaaaaaaagccggagtattttactaa
gcccecctaaaatg (Seq ID No: 69)

Homo sapiens ATPase, Na+/K+ transporting, beta 1 polypeptide
(ATP1RBR1) :
cctectectgetectgecttggetecteecgecgegegtectegeactecgagagecgecageggeage
ggcgcgtectgectgecagagagecaggecggagaagccgageggegcagaggacgccagggegaegae
geccgecagcecacccaccctecggacegeggecagetgetgaccegecategecatyg

(Seq ID No: 70)

Homo sapiens glycoprotein M6B (GPM6B) :
ctgtctttatggaccagtaggcagagcgaaattgacgctgacaagacttttgecatecttggaaggga
ctgtaatctactgtagtgaagaacagagcectctcaatcagacgggtgtaaataagagacggaggygg
agtccaaaagaaaaggaagaggaggaaaaacaagtgtgtgttgaggggaacagggggaaaagcatt
tttggtggatggtatg (Seq ID No: 71)

Homo sapiens wntless homolog (Drosophila) (WLS):
gctectttaagegtccacaggecggcggageggecacaatcacagetecgggecattgggggaacceyg
agccggcetgcecgecgggggaateecgtgegggegecttecgteccggteccatectegecgegeteea
gcacctctgaagttttgcagcgecccagaaaggaggcgaggaaggagggagtgtgtgagaggaggga
gcaaaaagctcaccctaaaacatttatttcaaggagaaaagaaaaagggggggcgcaaaaatg
(Seq ID No: 72)

Homo sapiens flavin containing moncoxygenase 3 (FMO3):
ttttctectttcaaactgeccagacggttggacaggacgtagacacacagaagaaaagaagacaaag
aacgggtaggaaaattaaaaaggttaccatg (Seq ID No: 73)

Homo sapiens multiple €2 domains, transmembrane 1 (MCTP1):
cagcctettttgecggtattcagtgaagaaagcaagtctaaatatgecagttctetcactggagtga
aagatgttttgttcatttctaatcaactatg (Seqg ID No: 74)

Homo sapiens structural maintenance of chromosomes 4 (SMCA4):

ccgecteteggecgageececgeectettetgaagaggegtttetggaccactgageececegecteccac
tgtgagcggaaccctaccegtttttaaaaaaatctttttcaaaacttgeccaggttgtctttcecaaat
atttttaataatagtgctgctgetgtagaccacagagaaaagaatccctegcectettectttteact
tagtagaaacttctaccgegtaggtceccegecaggagttegegeatgegeaggagegacaataagat
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ggcggtgataatcgcecgcactttttttcaaattagtggatcecccagaaatcattgegegeatttgta
acgaatttccgttcgagtttgtattttaggcgeccattttcgagtgaaggacccggagccgaaacac
cggtaggagcggggaggtgggtactacacaaccgtctceccagecttggtctgagtggactgtectge
agcgaccatg (Seqg ID No: 75)

Homo sapiens GLE1l RNA export mediator homolog (yeast} (GLEL):
tggcctteccggeggctgattecgagggettgtttggtcagaaggggggcgtcagagaagctgecce
ttagccaaccatg (Seq ID No: 76)

Homo sapiens tripartite motif containing 6 (TRIMG6):
gagtctttcggcecctgggtggaggacgcggectgettcaagtecttggetctgateccaggecacagat
tccaggattctacaggcaggaaacatcecttagaaatcagggttgggcaggcaggagceccaggagagta
gctacaatg (Seq ID No: 77)

Homo sapiens ecotropic viral integration site 2A (EVI2A):
tatccttttttactgcagatttactttaaggctcatattcteccaagtctattctgectttaaaaaga
agacaagaaaagaagtggtttatcaaaatcacgttataatcagattttgaccaagcattttgtaag
tatacaaatgtcagccaatgacatataacaaccatttcttataaaaccttgatgttcaaaagectyg
actagcagtggcatccatg (Seqg ID No: 78)

Homo sapiens heterogeneous nuclear ribonucleoprotein L (HNRNPL):
tgctettttecgatccgggacggceccggtcaggectegecgecgagcectggagaactacgatgaccegea
caaaacccctgecteeccagttgtecacatcaggggectgattgacggtgtggtggaagcagacct
tgtggaggccttgcaggagtttggacccatcagetatgtggtggtaatg (Seq ID No: 79)

Homo sapiens mitochondrial translational initiation factor 2
(MTIF2):
cattcttceccgggtccagaaggtgatcteccgeccegtgetcagaatccaggggeceggggctgtagat
tccttgacaaggatatcecctagcggegaaacaacaccgtactgggagtcagaacgtectgggttetag
tcttgactgccattaactagcecggtatgacattggagaagettttttgaceecttetggatttecegtt
tccttttetgtaaaatgaggagettggaagatececggaaaatgaggeccataggaaacaagtgactt
gctgagtccagataacactgactgtcagagagaaacatg (Seqg ID No: 80)

Homo sapiens nuclear factor of kappa light polypeptide gene enhanc
er in B-cells inhibitor, zeta (NFKBIZ):
tggcctectettgecacgaggtcagacggegagttettagagaaaaaggetgettagetgetgett
atcatgtaacctcaaaaggaaactgatcgtctttctecatgectgtecacgtacttgggttattatege
tgattacagctggaaacaattgatttgctcttacgtatttgtgtgacttgactcttcaaacacaaa
ggttaacaggaagatctcgagggcectggetgaacttcaccttttggetttcttggectgatgetg
aactctcgaggttgageccccatatg (Seq ID No: 81)

Homo sapiens v-erb-b2 erythroblastic leukemia viral oncogene homol
og 3 (avian) (ERBB3):
atccctecccggactceccecggetececggeteegattgecaatttgcaaccteecgetgecgtegeecgeage
agccaccaattcecgecagceggttcaggtggectettgectegatgtectagectaggggeeccccggge
cggacttggctgggctcceccttcacectectgeggagtcatg (Seq ID No: 82)

Homo sapiens podoplanin (PDPN): ccgcctcctcgggagagataaatg
(Seq ID No: 83)

Homo sapiens ribonucleotide reductase M1 (RRM1}):
gcgeccctttgtgegtcacgggtggcgggegegggaaggggatttggattgttgegectetgetet
gaagaaagtgctgtctggctccaactceccagttctttcececctgagecagegectggaacctaacectt
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cccactctgtcaccttctecgatcecececgeeggegetttagagecgecagtecagtcttggatectteag
agcctcagecactagetgcgatg (Seq ID No: 84)

Homo sapiens solute carrier family 2 (facili-

tated glucose transporter), member 4 (SLC2A4):
gcgtettttecceccageccecgetecaccagatececgegggagcecccactgetectecgggtecttgge
ttgtggctgtgggtcccatcgggeccgecctegecacgtcacteccgggacceccgceggectecgecag
gttctgegeteccaggeccggagtcagagacteccaggatecggttectttecatettecgeecgecectgege
gtccagctcttctaagacgagatg (Seq ID No: 85)

Homo sapiens steroid-5-alpha-reductase, alpha polypeptide 1
{(3-0ox0-5 alpha-steroid delta 4-dehydrogenase alpha 1) (SRDbBAL):
aaccctttectgcagagteccggcecagtgecgggactecggtagecgeceecteecggtagecgecectcce
tgcceccegegecgecgecctatatgttgecegecgeggectetggggcatggagecacgetgeccaqg
ccctggegatg (Seqg ID No: 86)

Homo sapiens thromboxane A synthase 1 (platelet) (TBXAS1):
gttcecttttetacctgecagagcacggtteccataagggecggegagatcagectectgtetecatet
ggaagaccaccactctggggtctcagaggaatg (Seqg ID No: 87)

Homo sapiens transketolase (TKT):
ctatctctgtgtgteccgegtgtgegeceggteccecgectgecgecaccatg (Seq ID No: 88)

Homo sapiens tumor necrosis factor receptor superfamily, member 1A
(TNFRSF1A) :
cctectectecagetettectgtecegetgttgecaacactygectcactettececteccaccttet
ctcecectectetetgetttaattttctcagaattcectetggactgaggeteccagttctggectttgg
ggttcaagatcactgggaccaggccgtgatctctatgceccgagtctcaaccctcaactgtcacccece
aaggcacttgggacgtcctggacagaccgagtcccgggaagecccagcactgecgetgecacacty
ccctgagceccaaatgggggagtgagaggecatagectgtctggeatg (Seqg ID No: 89)

Homo sapiens tubulin, beta 2A class IIa (TUBB2A):
aggtctctgecgecagcccagececgecggtecacgecgegeaccgeteccgagggecagecgecacccge
tccgcagecggecaccatg (Seqg ID No: 90)

Homo sapiens actin, beta (ACTB): tcgcctttgccgatccgcecgeccgtceca-
cacccecgeegecagetcaccatg (Seq ID No: 91)

Homo sapiens adenylosuccinate synthase (ADSS):
ggctcecttcttectetgecatgtggetggecggececgecagagecagttcagttegetecactectegecgyg
ccgectetecttegggetetectegegteactggagecatg (Seq ID No: 92)

Homo sapiens alanyl (membrane) aminopeptidase (ANPEP):
cgttctctgectggectgaggetecctgagecgecteccccaccatcaccaty
(Seq ID No: 93)

Homo sapiens beaded filament structural protein 1, filensin
(BFSP1) :
gcctectttetttetcageccagacctggecctetggagagggttttggagtectgggtaggeagyg
gtacctcaggcagcaggcagcacaccttggatgtgagectgaatggattttcaaatttcacagaagyg
agcctccatgctggagaaagtatgtatg (Seq ID No: 94)

Homo sapiens basic transcription factor 3 (BTF3):
cggcctecctttagetgecatettgegtececegegtgtgtgegectaatetcaggtggtecacecy
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agaccccttgagecaccaaccctagtcccecegegeggecccttattegetecgacaagatg
(Seg ID No: 95)

Homo sapiens complement component 1, g subcomponent binding protei
n (CIQBP): ttgtcctttgcatctgcacgtgttegcagtegttteccgegatyg
(Seg ID No: 96)

Homo sapiens calsequestrin 1 (fast-twitch, skeletal muscle)
{CASQ1) :
tttecectttecttaatatggegatgagetcttaggecagtgtggggaccggggetgaggtgecctgga
cactggaggagggggagggaaggagccecctgggagectggggtagaagtgtaggaggtgggaggat
tceggecegeatggagetgtectggectcagaaggttatecgtetetectgecaaccatggagaca
tatttagacaggaccaggtggggactgaggggtgecaatttcagggggcagectececggtteectecce
cgecccectgetectatteoctceccacctgaccettttteccttggetetgtecggecagtttctecagga
cccagcagtgeccctectgtecactgectctgggecattececcecaatecccececcteccacttgagececta
actcagaatctgggacccaggggcccctecctaccccagectaacctettectggaccaggagagccea
acccagatcccactacctccatg (Seg ID No: 97)

Homo sapiens caveolin 3 (CAV3):
gtctctectgeeccetetetgeeccaagtattttecageccecagececggecacacagetcecggatctecte
ctgtggatccccecagetcectgcgatg (Seq ID No: 98)

Homo sapiens serpin peptidase inhibitor, clade H

(heat shock protein 47), member 1, (collagen binding protein 1)
(SERPINH1) :
aggtctttggctttttttggecggagectggggegecctecggaagegtttccaactttccagaagtt
tctegggacgggcaggagggggtggggactgecatatatagatecccgggagecaggggagegggeta
agagtagaatcgtgtcgeggetecgagagegagagtcacgtcceggegetageccageeccgacecag
gcccaccgtggtgcacgcaaaccacttectggecatg (Seg ID No: 99)

Homo sapiens CD68 molecule (CD68):
tttcctectttecaagagagggectgagggagcagggttgagcaactggtgecagacagectagetgg
actttgggtgaggcggttcagecatg (Seqg ID No: 100)

Homo sapiens cell division cycle 20 homolog (S. cerevisiae)
(CDC20) :
gggtccctttctgtecccecctgagecacegtegectectttectecagggetecgtaggeaccaactyge
aaggacccctceccccecetgegggegetceccatg (Seqg ID No: 101)

Homo sapiens cadherin 13, H-cadherin (heart) (CDH13):
gagcctctcectcaaagectggetecccacggaaaatatgcectcagtgcagecgegtgecatgaatgaaa
acgccgecgggegettectagtcecggacaaaatg (Seq ID No: 102)

Homo sapiens regulator of chromosome condensation (RCC1l) and BTB
(POZ) domain containing protein 2 (RCBTBZ):
cgctcecececttegtttecgteteggecgggecaceccgagegecatecececgecgaggeegggecgtttecagg
gggaggcgccaactcatcecgecggecgecgggcecectgacegtgcagtaaccgctacccaggaggegga
gcggacaaggctccggectgegaggagtcacattaactttgetectagaagacaactttacaaggat
ctaaaaggaacaggattaaagatgactgaatactgggttccagaaatttaaaacaatcagettage
aaatcatatattcttctgtggagctgagaattgatgtcegetettecceecgtgatttggaactttee
aatcccagagaaaagttgacaaagggactgcccaggactgagtccatatg

(Seq ID No: 103)



10

15

20

25

30

35

40

45

WO 2013/143700 PCT/EP2013/000938

113

Homo sapiens cold inducible RNA binding protein (CIRBP):
cceceectcactegegegttaggaggetegggtegttgtggtgegetgtecttececgettgegteag
ggacctgcccgactcagtggecgccatg (Seg ID No: 104)

Homo sapiens LIM domain binding 2 (LDB2):
cctectcectectctecectetectectectgetatagagggetecgacagecagttececcagecagegtgt
tcagcctgectgectgectgectetgtgtgtgtgtgagegtgtgtgegtgegtctactttgtactyg
ggaagaacacagcccatgtgctctgecatggacgttactgatactctgtttagecttgattttcgaaa
agcaggcaagatg (Seqg ID No: 105)

Homo sapiens chloride channel, nucleotide-~sensitive, 1A (CLNS1A):
ctgcctcectteccagggegggeggtgtggtgeacgecattgetgtgetecaactecctecagggectgty
ttgccgcactctgcectgetatg (Seg ID No: 106)

Homo sapiens collapsin response mediator protein 1 (CRMP1):
cctectectteteeccgeectectegecgatececgggeggtgetggecagecggageggeggeggygcygyg
gccgagecagecggggcagecgegegtgggceatceccacgggegecgagecteegtecegtgtctcectate
cctecegggectttgtecagegegeccgetgggageggggecgagagegecggttecagtcagacag
ccececgecaggtcagcggecgggecgagggegecagagggggecatg (Seq ID No: 107)

Homo sapiens catenin (cadherin-associated protein), delta 1
(CTNNDL) :
ttgcctttggectgggtgcaacttccattttaggtgttggatctgagggggaaaaaaaagagagagyg
gagagagagagaaagaagagcaggaaagatcccgaaaggaggaagaggtggcgaaaaatcaactgce
cctgctggatttgtectttctcagcaccttggegaagecttgggtttetttcttaaaggactgattt
ttagaactccacatttgaggtgtgtggcttttgaagaaaatgtatgtactgacgggaaaaggagga
taagcaagtcgaatttttgtcttacgctctctecttectgettectecttgetgtggtggetyggga
tgcttectteccatgattttttgaatctagactgggectgttectetgtgttaaaccaatcagttgegac
cttctecttaacagtgtgaagtgagggggtctctctecctecttcectecttectetgtgattecacctt
cctttttaccectgecctgeggeggeteccgecccttaccttecatg (Seqg ID No: 108)

Homo sapiens diacylglycerol kinase, alpha 80kDa (DGKA):
ccgtcececectecageccagetecgggcectecagetecagegecggegettcagetgegaccgegagece
tctcaagcaagatataacttccccaagtcacacagtggtatcagagctaagaatgggacccagata
tgactgatctagttctgttccaaaaccgtgetgtattatattaacgcecctaccecctcectgaagaggtece
aagcaacggaagtactactacgaagctgectttetggecatecttgagaaaaatagacagatgagt
tcetgecagtgagtecctaggectecatceteteteeccttgetgtaccaccttecaccaccatecatyg
cgaccccaagagccttaatgactctagaagagactccaggcaggggaagetgaaaggacctttcac
tcectacttttggecagggecttetgtgecacctgeccaagaccagecaggectacccectetgaagagg
tccaagcaacggaagtactactacgaagcectgectttctggccatecttgagaaaaatagacagatg
(Seq ID No: 109)

Homo sapiens aspartyl-tRNA synthetase (DARS):
cgatctttetggagceccgecacctcecacgeggagtecgagegegtgtgetgagaceccagggteggga
gggcggagactgggagggagggagaagceccectttggectgecttacggaagectgecgagggagggt
ggtgtccactgceccagttcecegtgtececgatg (Seq ID No: 110)

Homo sapiens dynein, cytoplasmic 1, intermediate chain 2

(DYNC1I2):
agttcttctcgatcgtgtcagtttgtaaggecgagggeggaagttggattecctggectgagaatatt
aggcgtagttttccagtttttggcaaagcggaaatacttaaggecectgggttgactgggttettt
gttttatctaccggcttctgctttacgacaggtcacaaacatyg (Seq ID No: 111)
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Homo sapiens dedicator of cytokinesis 1 (DOCK1):
tttcctececatectgtecgeggetcgaaaggaatggaaaatggeggectagacgeggagtttectyg
ccecgacccegeggceggetceccggeggegecatg (Seqg ID No: 112)

Homo sapiens dihydropyrimidinase-like 2 (DPYSL2Z):

ctctectecttttttttececgeectagetggggetgtgttggaggagaggaagaaagagagacagagga
ttgcattcatccgttacgttcttgaaatttectaatagcaagaccagcgaageggttgecacecettt
tcaatcttgcaaaggaaaaaaacaaaacaaaacaaaaaaaacccaagtcceccttecceggecagtttt
tgcettaaagetgecctettgaaattaatttttteccaggagagagatg (Seq ID No: 113)

Homo sapiens developmentally regulated GTP binding protein 2
(DRG2) :
tgttctectttggectteccgggegecacgectactectgtegecgecgtcagacecggaattgecggtgecyg
ccgeccaccgctgtcetgtgegeccacctetgetgetaccatg (Seq ID No: 114)

Homo sapiens eukaryotic translation elongation factor 1 alpha 1
(EEF1Al1) :
cgttetttttecgecaacgggtttgeccgecagaacacaggtgtegtgaaaactaccectaaaagecaa
aatg (Seq ID No: 115)

Homo sapiens eukaryotic translation elongation factor 1 gamma
(EEF1G) :
tctecctectttccecectecetteteteccgggeggettactttgecggcagecgecgagaacccecacee
cctttetttgecggaatcaccatg (Seqg ID No: 116)

Homo sapiens eukaryotic translation initiation factor 2, subunit 3
gamma, 52kDa (EIF253): atttccttcctcttttggcaacataggcggge
(Seq ID No: 117)

Homo sapiens eukaryotic translation initiation factor 4B (EIF4B):
gggtcttttgegttectetttceectetcecccaacatg (Seg ID No: 118)

Homo sapiens eukaryotic translation initiation factor 4 gamma, 2
(EIF4G2): tattcttttgaagattcttcgttgtcaagccgccaaagtyg
(Seq ID No: 119)

Homo sapiens epithelial membrane protein 1 (EMP1):
cttceectecagtgeggtcacatacttccagaagageggaccagggetgetgecagcacctgecact
cagagcgcectcectgtegetgggacccttcagaactectetttgetcacaagttaccaaaaaaaaaaga
gccaacatg (Seq ID No: 120)

Homo sapiens fibrillarin (FBL):
cgctettttceccacgtgecgaaagcececcecggactegtggagttgtgaacgeecgeggactecggageecge
acaaaccagggctcgccatg (Seq ID No: 121)

Homo sapiens exostoses (multiple)-like 2 (EXTL2):
ctgtceccttgeteccaggegctcactttgegggeggcacttttteccaggttgttaateccagetaatyg
gagaaggatagatgcacgctacttggtttagaaaaaaaaacaaaaatgagcaaacgagacgcccct
tcegttttatgataactaagectgecagggaaataaatcggetggeectactgecaatctactgeacte
gagaaacatcacagaaaattctttgatttatcttaatagtgacaagtgagectgettectgtcaatt
actgaagctataaggagattttttaaaaattaaacttcaacacaatg (Seqg ID No: 122)

Homo sapiens solute carrier family 37 (glu-
cose-6-phosphate transporter), member 4 (SLC37A4):
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ccgcecctcectgttecaggacactgggtececttggagectecccaggettaatgattgteccagaaggey
gctataaagggagcctgggaggctgggtggaggagggagcagaaaaaacccaactcagcagatctyg
ggaactgtgagagcggcaagcaggaactgtggtcagaggetgtgegtettggetggtagggeetge
tcttttctaccatg (Seq ID No: 123)

Homo sapiens GDP dissociation inhibitor 2 (GDI2):
agccctcececcctectegectecctececctectetecececgeccagttettetettececgtetgaggtgg
cggtcggtcectegecttgtegecageteccattttectcectetttetettecectttecttegegeccea
agagcgcctcccagectegtagggtggtcacggagecectgegecttttecttgetegggtectge
gtcecgegectgeccegecatg (Seqg ID No: 124)

Homo sapiens UDP-Gal:betaGlcNAc beta 1,4~ galactosyltransferase, p
olypeptide 1 (B4GALT1): cacccttcttaaagcggcggegggaagatyg
{Seg ID No: 125)

Homo sapiens GDP-mannose 4, 6-dehydratase (GMDS):
ggcccteectgcacggectecegtgegeccetgtcagactgtggeggecggtecgegeggtgegete
tcectecctgecegecagectggagaggegettegtgetgeacacceececgegttectgecggecaccy
cgcctgecectcectgecgegeteegecctgecgecgaccgecacgeccgecgegggacatg

(Seg ID No: 126)

Homo sapiens histone deacetylase 2 (HDACZ):
ggccccctectecgegagttggtgecgectgecaccteecgattececgagettteggcacctetgecggg
tggtaccgagccttccecggegeccectectetecteccaceggectgecctteeececgegggactat
cgcceccacgtttecctecageccttttetetececggecgagecgeggeggecagecagecagcageage
agcagcaggaggaggagcccggtggecggeggtggecggggageccatg (Seqg ID No: 127)

‘Homo sapiens protein arginine methyltransferase 2 (PRMT2):

gggcctteccggctgacggectgegtgcactgegettgegegggttgagggecggtggctcaggete
ctggaaaggaccgtccacccctceccgegetggeggtgtggacgcggaactcageggagaaacgegat
tgagagcagtgtgtggattacactatcactggaaaaatacgaattgagaagaaggaaaagactgga
agatgcagaccttggttcctgttagtggaaacactgtaaggtcccagaaatggaaaagaaaatgaa
ataaatcagcagttatgaggcagagcctaagagaactatg (Seg ID No: 128)

Homo sapiens immunoglobulin (CD79A) binding protein 1 (IGBPL):
gttcctetctecccaagatg (Seq ID No: 129)

Homo sapiens eukaryotic translation initiation factor 3, subunit E
(EIF3E): actcccttttctttggcaagatg (Seq ID No: 130)

Homo sapiens activated leukocyte cell adhesion molecule (ALCAM):
gtcccetectactcagagecageccggagaccgetgecgecgetgecgectgcetaccaccgetgecacct
gaggagacccgcecgeccccececgtegeecgectectgegagtecttettageacctggegttteatge
acattgccactgeccattattattatcattccaatacaaggaaaataaaagaagataccagcgaaaa
gaaccgcttacacctttccgaattactcaagtgtctcecctggaaacagagggtegttgtecccggag
gagcagccgaagggcccgtgggetggtgttgaccgggagggaggaggagttgggggecattgegtgg
tggaaagttgcgtgcggcagagaaccgaaggtgecagecgecacageccaggggacggtgtgtetggg
agaagacgctgcecccctgegtecgggaccocgecagcgegcgggeaccgeggggeeecgggacgacgece
cctectgeggegtggactceegtcagtggeccaccaagaaggaggaggaatatg

(Seq ID No: 131)

Homo sapiens acyloxyacyl hydrolase (neutrophil) (AOAH):
ttttctttatcctgcagtctttacctcagcagaaccgcacaccacagactecectecagetetttgt
gtgtggctctetecagggtccaacaagagcaagcetgtgggtctgtgagtgtttatgtgtgettttat
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tcacttcacacttattgaaaagtgtgtatgtgagagggtggggtgtgtgtgtcaaagagagtgagg
aagagaaggagagagagatcaattgattctgcagectcagectccagecatcectcagttgggagett
ccaaagccgggtgatcacttggggtgcatagctcggagatg (Seqg ID No: 132)

Homo sapiens ADP-ribosylation factor 1 (ARF1l):
ccgeccecttaceecggegtgeccegegeeccggaggegcectgacgtggecgecgtcagagecgecatcet
tgtgggagcaaaaccaacgcctggetcggagcagcagectectgaggtgteecctggecagtgtectt
ccacctgtccacaagcatg (Seqg ID No: 133)

Homo sapiens ADP-ribosylation factor 6 (ARF6):
gcgecttttecggcageggeggeggecagaactgggaggaggagttggaggecggagggageccgeg
ctecggggeggeggetggaggeagegeaccgagtteecgegaggatecatgacectgacggggecceyg
gagccgcegcectgectectegggtgtectgggtecggtggggageccagtgetegecaggecggegggeygyg
gccggagggetgcecagtctceectegeggtgagaggaaggeggaggagegggaaccgeggeggegete
gcgcggcgectgecggggggaagggcagtteccgggecgggecgegectcagcagggeggeggetecece
agcgcagtctcagggceccececgggtggeggecggcgactggagaaatcaagttgtgeggteggtgatgece
cgagtgagcggggggectgggectcectgeccttaggaggcaactceccacgecaggcecgcaaaggeget
ctcgcecggeccgagaggcettegttteggtttegeggeggecggeggegttgttggectgaggggacccygg
gacacctgaatgccccecggecccggetcectcecgacgegatg (Seqg ID No: 134)

Homo sapiens ras homolog family member A (RHOA):
cgcccteecgecgecgeccgecctegetetectegegetacecteecegecgececgeggtecteegte
ggttctctcecgttagtccacggtctggtcttecagetaccecgecttegteteecgagtttgegactege
ggaccggcgtececcggcgcgaagaggetggacteggattegttgectgageaatg

{(Seq ID No: 135)

Homo sapiens ras homolog family member G (RHOG):
cggcecctececgetcectecacttecttetecgageeccggagecgetgeecgecgeeccceccageteccecgect
cggggagggcaccaggtcactgcagccagaggggtccagaagagagaggaggecactgectccacta
cagcaactgcacccacgatyg (Seqg ID No: 136)

Homo sapiens ATP synthase, H+ transporting, mitochondrial F1l compl
ex, O subunit (ATP50): ctctcttcccactcgggtttgacctacageccgececgggagaa-
gatg (Seq ID No: 137)

Homo sapiens B lymphoid tyrosine kinase (BLK):
ccacctctgtctgctgeccggcagaaagecacaagecatgaaaactgattgagatgagaagaattea
tctgggactggcecttttgectttaggatggtgttggaagttgetegttgtegetaggagectgecteca
ctgtaagggtgtcaggatctgaagagctatggtgaaacaccactgaagcattgceccaaggatg
(Seq ID No: 138)

Homo sapiens B-cell translocation gene 1, anti-proliferative
(BTG1) :
gcatctcttecgectctecggagectggaaatgcagetattgagatettecgaatgetgeggagetggag
gcggaggcagcetggggaggtceccgagegatgtgaccaggeccgecategetegtetettectetetee
tgcecgectectgtetecgaaaataacttttttagtctaaagaaagaaagacaaaagtagtcecgteege
cecctcacgecctetettectetecagecttecgeccggtgaggaageceggggtggetgetecgecyg
tcggggecgcgecgecgageccecagecgecccgggecgeecccegecacgeegecceeatyg

(Seg ID No: 139)

Homo sapiens calcium modulating ligand (CAMLG):
cggcectcectagtcatcecgecectegecageggeggecaacatcaccgecactgecaccecteccagactyg
tggacgggaggatyg (Seqg ID No: 140)
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Homo sapiens calnexin (CANX):
aggcctcttggttctgeggecacgtgacggtegggecgectecgectetetetttactgecggegegg
ggcaaggtgtgcgggcgggaaggggcacgggecacccccegeggteccegggaggetagagatceatg
(Seqg ID No: 141)

Homo sapiens calpain 2, (m/II) large subunit (CAPN2):
cgacctttectctgegecagtacggecgecgggaccgecagecatg (Seg ID No: 142)

Homo sapiens caveolin 1, caveolae protein, 22kDa (CAV1):
gcgectttttttcecceccatacaatacaagatettecttectcagttececttaaagecacageccay
ggaaacctcctcacagttttcatccagecacgggecagecatyg (Seqg ID No: 143)

Homo sapiens CDld molecule (CD1D):
cgacctctttgcagctegecacagctaagggcgagggegceccttcggcagaagcagcaaaccgecgyg
Caagcccagcgaggagggctgeeggggtcetgggcettgggaattggectggecacccagecggaaaggga
cgtgagctgageggegggggagaagagtgegcaggtcagagggcggegegeageggcgetcegega
ggtccccacgccgggecgatatg (Seqg ID No: 144)

Homo sapiens CD22 molecule (CD22):
tctecttttgetcectcagatgetgecagggtecctgaagagggaagacacgeggaaacaggcttgea
cccagacacgacaccatg (Seqg ID No: 145)

Homo sapiens CD37 molecule (CD37):
cttcctettttggggttcttectttctetetcagetecteegtetetetttetetectecagectettt
ctttctcectgtctecccecactgtcagecacctettetgtgtggtgagtggaccgettaccecacta
ggtgaagatg (Seq ID No: 146)

Homo sapiens CD38 molecule (CD38):
gectectetettgetgectagectectgecggectecatettegeccagecaaccecgectggagece
tatg (Seqg ID No: 147)

Homo sapiens CD48 molecule (CD48):
cggccectttttcectagecaggetectecaactgtctectgegttgectgggaagttctggaaggaageatyg
(Seq ID No: 148)

Homo sapiens chromogranin B (secretogranin 1) (CHGB):
cttectttcececgecacaggggecgecgageggggcecatyg (Seq ID No: 149)

Homo sapiens chloride channel, voltage-sensitive 3 (CLCN3):
ttcececttecgtgggtcagggecggtecggtecggaacctgecagececttteccagtgttctagtt
cgcccgtgacccggaataatgagcaaggagggtgtggtgggttgéaagccatcctactttactccc
gagttagagcatggattcagttttagtcttaagggggaagtgagattggagatttttatttttaat
tttgggcagaagcaggttgactctagggatctccagagcgagaggatttaacttcecatgttgectece
gtgtttgaaggaggacaataaaagtcccaccgggcaaaattttegtaacctetgeggtagaaaacyg
tcaggtatcttttaaatcgcgatagttttegetgtgtcaggetttetteggtggagetceccgagggt
agctaggttctaggtttgaaacagatgcagaatccaaaggcagcgcaaaaaacagecaccgatttt
gctatgtctctgagctgecgagataatcagacagcectaaatg {(Seqg ID No: 150)

Homo sapiens colipase, pancreatic (CLPS):

tteececttecgtgggtecagggecggtecggteccggaacctgcagecccettteccagtgttctagtt
cgcccgtgacccggaataatgagcaaggagggtgtggtgggttgaaagecatectactttactcecece
gagttagagcatggattcagttttagtcttaagggggaagtgagattggagatttttatttttaat
tttgggcagaagcaggttgactctagggatctccagagecgagaggatttaacttcatgttgctecce
gtgtttgaaggaggacaataaaagtcccaccgggcaaaattttcgtaacctetgeggtagaaaacyg
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tcaggtatcttttaaatcgegatagttttegectgtgtcaggetttecttecggtggageteccgagggt
agctaggttctaggtttgaaacagatgcagaatccaaaggcagcgcaaaaaacagccaccgatttt
gctatgtctctgagetgecgagataatcagacagctaaatg (Seq ID No: 151)

Homo sapiens cytochrome ¢ oxidase subunit IV isoform 1 (COX4Il):
ctacccttttecgcectcecacggtgacctecgtgeggecgggtgecgggeggagtecttectegateecy
tggtgctececgeggegeggecttgetetettecggtegegggacaccgggtgtagagggeggtegeyg
gcgggcagtggeggcagaatyg (Seq ID No: 152)

Homo sapiens cytochrome ¢ oxidase subunit VIIc (COX7C):
ctttcttttcagtecttgecgecaccggggaacaaggtcgtgaaaaaaaaggtcettggtgaggtgecg
ccatttcatctgtectecattctetgegectttegecagagettecageageggtaty

(Seq ID No: 153)

Homo sapiens activating transcription factor 2 (ATF2):
cagccttttecteccaggggtgetttgtaaacacggectgtgectcagggctegegggtgaccgaaagyg
atcatgaactagtgacctggaaagggtactagatggaaacttgagaaaggactgcttattgataac
agctaaggtattcctggaagcagagtaaataaagctcatggcccaccagcectagaaagtattettge
catgagaaaaagaatgtgataagttattcaacttatg (Seqg ID No: 154)

Homo sapiens casein kinase 1, alpha 1 (CSNKI1Al):
agatccctttcceccagagtgetcectgegecgtgaagaageggectececeggggactgggggeattttgtyg
ttggctggagctggagtaacaagatggegtecgteccgeggagtgacaggggtecctetgggecggag
ccggeggcagtggtggecageggtatcecgeecgecctagetcaccgegecectttteccageeecgegacy
tcgcecgegecaagecgaggcageggeggcecgecgagaaacaagtggeccagectggtaaccgecgaga
agcccttcacaaactgcecggcectggcaaaaagaaacctgactgageggeggtgatcaggttcecececte
tgctgattctgggccececgaaccceggtaaaggecteegtgtteecgtttectgecgecctectecgt
ageccttgectagtgtaggagccecccgaggectecgtectetteccagaggtgteggggettggeccece
agcctccatcttecgtctetcaggatg (Seqg ID No: 155) '

Homo sapiens catenin (cadherin-associated protein), beta 1, 88kDa
(CTNNB1) :
aagcctcectcggtctgtggcagcagegttggeeccggeccecgggageggagagcgaggggaggeggag
acggaggaaggtctgaggagcecagcttcagtceccegecgagecgecaccgecaggtegaggacggtceg
gactcccgeggegggaggagectgttcecccctgagggtatttgaagtataccatacaactgttttga
aaatccagcgtggacaatg (Seq ID No: 156)

Homo sapiens dCMP deaminase (DCTD):
ccgectectececcgacttectteectgagecacggcggcggecggggacgagecacecggectgegege
ggagccggcaccggatgacccaacatg (Seq ID No: 157)

Homo sapiens damage-specific DNA binding protein 1, 127kDa (DDB1):
ctgtcttttegettgtgtececctetttctagtgtegegetecgagtcccgacgggecgetceccaagect
cgacatg (Seq ID No: 158)

Homo sapiens desmin (DES):
ctgtcteccectegeccgecatccactectecggeccggecgectgeececgeccgectectecgtgegeccge
cagcctecgeccgegecgtecaccatg (Seq ID No: 159)

Homo sapiens deoxyhypusine synthase (DHPS):
cgttcecectacttectgtgetettgecggagacgegegegteggggtttaacgegtttectgggeecgece
gtaagcccggectaggggeagcetttgactcgagageecggectataggegeatg

(Seq ID No: 160)
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Homo sapiens dihydrolipoamide S-acetyltransferase (DLAT):

cacccttteggatgectceceectagaaccectaccactttecaceectttecgtetgttatttetece
aaacttgcgcccgecacaggcccctcectggaacactcctgeccegtagtgecectegteccegetecg
tagagaaagagcgtgcgtgccgcgeatttetggectggggagecgggtggagtaaacctgecgggaac
cattttacgacaacgtgcggectgtgcggtgtggetgacggecaacgecegectgetettggagaggtca
ctccggagacggegttggttttggggtgtggggggttggtggecactatg (Seq ID No: 161)

Heomo sapiens down-regulator of transcription 1, TBP-binding (nega-
tive cofactor 2) (DR1l):
ccttecctggecatcectggagggaccaccgttgecgegtettecggetteccacgatectgegttecggget
acgcggceccacggceggceagcecactgcgactecceccactgtgectggetectgteccatattagtteccagg
cggccgtegecgtteccagcageggeageggeageggcageggceggacatgttgtgaggeggeggeg
cgggtgtctgaaggatggtttggecgaggecggeggcaacggctgetggeggeggeggecageggeag
cggggcectecgggctcectatagagecgagecegetgggtaccecgeccggtaccgeggecgaggccagtyg
ccecctggatcecttgectetgcectecgacgecgttggggaccagttaggcgacagegeccgeccctetg
aggagacacgaaggtggttccccagccgctcaaatttcecggaccaccgcgetttcecctectcage
ctgggctgtgctctctctagaatcectegggeccccactttetteccaaactecatectaaatetete
acacacgcgagtgttcccagceccecctcaagecagetgetectecgttcattttctgecacecctettege
aaagcaccccceccecgggatcactcectceccgagggcecgactttttgagaaatcteggtggagtagtggacca
gagctggggagtttttaaaagcecggggecgegagaaacaggaaggtactatyg

(Seg ID No: 162)

Homo sapiens endothelin receptor type A (EDNRA):
ttttetttttegtgecgagcectegegegegegtacagtecatcececgetggtcectgacgattgtggaga
ggcggtggagaggcttcatccatcccacceggtegtecgecggggattggggtecccagegagaccte
ccecgggagaagecagtgeccaggaggttttetgaagecggggaagetgtgcageccgaagceccgecgeo
gecgecggagececgggacacceggecaccetcecgegecacccaccctegeeggetecggettectetyg
gcccaggcgcecgcgeggacccggeagetgtetgegecacgecgageteccacggtgaaaaaaaagtga
aggtgtaaaagcagcacaagtgcaataagagatatttcctcaaatttygectcecaagatg

(Seq ID No: 163)

Homo sapiens eukaryotic translation elongation factor 1 alpha 2
(EEF1A2) :
cagtccctetggcectgagacctecggectceccggaatcactgecagececccectegecctgagecagageac
ccegggteccgecageccectcacactececagecaaaatg (Seq ID No: 164)

Homo sapiens eukaryotic translation elongation factor 2 (EEF2):
cgttctcttecgeecgtegtegecgecatecteggegegactegettettteggttectacctgggag
aatccaccgccatcecgeccaccatg (Seq ID No: 165)

Homo sapiens eukaryotic translation initiation factor 4A2
(EIF4A2): ctgtcttttcagtcgggecgctgagtggtttttcggatcatg
(Seq ID No: 166)

Homo sapiens egf-like module containing, mucin~like, hormone recep
tor-like 1 (EMR1): gtttcttttctttgaatgacagaactacagcataatg
(Seq ID No: 167)

Homo sapiens enolase 2 (gamma, neuronal) (ENO2):
gcgectectecgeeccgecgeccgggagecgecagecgecgecgecactgecactecegetectcectecag
cgccgecgtegecaccgecaccgcecaccgcecactaccaccgtcectgagtcetgecagtececgagatece
agccatcatg (Seq ID No: 168)
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Homo sapiens esterase D (ESD):
ccgcecttttactteggecegettecttetggtecactecgecaccgtagaatecgectaccatttggtyg
caagcaaaaagcaatcagcaattggacaggaaaagaatyg (Seq ID No: 169)

Homo sapiens Finkel-Biskis-Reilly murine sarcoma virus
(FBR~MuSV) ubiguitously expressed (FAU):
cttectectttectecgactcoccatcttegeggtagectgggacecgecgttcagtegecaatatyg
(Seqg ID No: 170)

Homo sapiens Friend leukemia virus integration 1 ({(FLI1):
ctgtctctttecgectecgetacaacaacaaacgtgecacaggggagtgaggygcagggegetegeagygy
ggcacgcagggagggcccagggcgecagggaggecgegeegggetaatecgaaggggetgegaggt
caggctgtaaccgggtcaatgtgtggaatattggggggecteggetgcagacttggecaaatyg
(Seq ID No: 171)

Homo sapiens fibromodulin (FMOD}:
gcececttttcacaatatttgattaggaatttggggecgggacectggtetggecacaggcacgecacac
tctcagtagactctttcactectetetetettectetetcacacgttectccaacccaaggaggeca
gacagagggacgtggtcactctctgaaaagttcaacttgagagacaaaatg

(Seq ID No: 172)

Homo sapiens ferritin, heavy polypeptide 1 (FTHL):
cgttcecttcecgeccgagagtecgtecggggtttcctgettcaacagtgettggacggaaccecggcgetegt
tcecceccacccecggececggecgeccatagecageccteegtcecacctettecaccgecacectecggactgece
Cccaaggcccccgecgcocgeteecagegecgegeagecaccgecgecgeegecgectetecttagteg
ccgccatg (Seqg ID No: 173)

Homo sapiens glyceraldehyde-3-phosphate dehydrogenase (GAPDH):
cgctetctgetectectgttegacagtcagecgecatettettttgegtegecagecgagecacate
gctcagacaccatg (Seqg ID No: 174)

Homo sapiens glycyl-tRNA synthetase (GARS):
caccctcectetggacagceccagggecgecaggetcatg (Seqg ID No: 175)

Homo sapiens glutamic-oxaloacetic transaminase 2, mitochondrial
(aspartate aminotransferase 2) (GOT2):
ctgtccttaccttcagcaggagecggttecectgtgtgtgtgtecegetegeecctetgeteecgtectyg
cggctgcccactgeccctectacggtceccaccatg (Seqg ID No: 176)

Homo sapiens general transcription factor IIF, polypeptide 1, 74kD
a (GTF2F1):
gcgectcettecggttaccttttecccagegecagaggegectagggttggggtectegetcaggeac
agagacccgacaccgagcggcggcettcoecgggatcgagggacgegcacgecagaggagacgaaag
gaacccgggtcggaccagatcggaaccactgaccattgeccatg (Seqg ID No: 177)

Homo sapiens glycogen synthase 1 (muscle) (GYS1):
cggcectcecttectgectaggteccaacgettecggggecaggggtgcggtettgcaataggaageecgag
cgtcttgcaagetteccegtegggcaccagetacteggecececgecacectacctggtgecatteectag
acacctccggggtecectacctggagatcceccggagecececcttectgegecagecatg

(Seq ID No: 178)

Homo sapiens major histocompatibility complex, class I, C (HLA-C):
cattctccccagaggecgagatg (Seqg ID No: 179)
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Homo sapiens major histocompatibility complex, class II, DP beta 1
(HLA-DPBR1) :
gctcectttagegagtecttettttectgactgcagectecttttecattttgecatecttttecaget
ccatg (Seg ID No: 180)

Homo sapiens 3-~hydroxy-3-methylglutaryl-CoA synthase 1 (soluble)
(HMGCS1)
ctgtectttegtggetcactecectttectetgetgecgecteggtcacgettgetetttcacecatyg
(Seg ID No: 181)

Homo sapiens hippocalcin (HPCA):
ccgccttccctgcgcagtcggtgtctccgcgtcgctgggtgggacttggctcggcggccatg
(Seg ID No: 182)

Homo sapiens hydroxysteroid (17-beta) dehydrogenase 2 (HSD17B2):
ctcececttettgactetetgttecacagaactcaggetgectccagecagectttgecegetagacte
actggccctgagcacttgaaggtgcagcaagtcactgagaatg (Seqg ID No: 183)

Homo sapiens heat shock 60kDa protein 1 (chaperonin) (HSPDL):
ctgtccctcactegecgecgacgacctgtectcegecgagegcacgecttgecgecgeceecgecagaaa
tg (Seq ID No: 184)

Homo sapiens intercellular adhesion molecule 3 (ICAM3):
ccgectttteccetgectgeccttegggecacctcaggaaggcacettectetgtcagaaty
(Seq ID No: 185)

Homo sapiens inositol polyphosphate-l-phosphatase (INPP1):
cgtcecctetggecgegectgeggecgecacgecccagegecectegectaacctegegececgggecgeg
cctectectectectgeteceegecgetteegtttetcgagggaaaggetgetgectectgetcetyg
tcctcatecceggcttagetgacggeccagagggtgggtgecaattccaccagecagectgecaactga
aaagcaaggttcagaaatg (Seqg ID No: 186)

Homo sapiens interferon regulatory factor 2 (IRF2):
gtttcctecteecttgttttgetttecgatectggactgttetcaggcaagecggggagtaacttttagt
tttgctcctgegattattcaactgacgggectttcatttccatttcacataccctagcaacacttat
accttgecggaattgtattggtagcgtgaaaaaagcacactgagagggcaccatg

(Seq ID No: 187)

Homo sapiens inter-alpha-trypsin inhibitor heavy chain 2 (ITIH2):
ttttcttecttttttettcectticttaaagecgaactgtactectetgetgttectttgaacttggtte
agtaggaagaagtgatatcctccccagaccatctgetttggggagettggcaaaactgteccageaa
aatg (Seq ID No: 188)

Homo sapiens karyopherin (importin) beta 1 (KPNBl):
ccgecttectecctecctegeteccteectgegegecgectetcactecacagecteecttecttet
ttctcceccteegecteccgagecaccagegegetcectgagetgeccecagggtecectececececcgecgeca
gcagcccatttggagggaggaagtaagggaagaggagaggaaggggageecggaccgactaceccaga
cagagccggtgaatgggtttgtggtgacccecegececcccaccceccacectecectteccecaccecgaccee
Ccaacccceccatececcagttcgagecgecgeccgaaaggecgggecgtegtettaggaggagtcgee
gccgccegecacctecgecatg (Seqg ID No: 189)

Homo sapiens karyopherin alpha 3 (importin alpha 4) (KPNA3):
ctctceccecectecteeececteccygetecaagattcgeecgecgecgeecgecgecagecgcaggagtage
cgccgecggagecgegcgeagecatg (Seg ID No: 190)
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Homo sapiens keratin 19 (KRT19)::
gctectececgegaatcecgecagettcectgagaccagggttgctecgtecgtgetececgectegecatyg
(Seq ID No: 191)

Homo sapiens laminin, beta 1 (LAMBI1):
attcccttectttgggetcgggggcteccggagcagggcgagagetegegtecgececggaaaggaagac
gggaagaaagggcaggcggctcggegggegtcecttcectecactectetgeecgegteceecgtggetgea
gggagccggecatyg (Seqg ID No: 192)

Homo sapiens ribosomal protein SA (RPSA):
ctgtcttttcecgtgctacctgcagaggggtccatacggegttgttctggattcecegtegtaactta
aagggaaattttcacaatg (Seqg ID No: 193)

Homo sapiens lymphocyte cytosolic protein 1 (L-plastin) (LCP1):
ttttctttecctggectgatgatttgtcattctagtecacttectgecttgtgaccacacacccaggcet
tgacaaagctgttctgcagatcagaaagaaggggttcectggtcatacaccagtactaccaaggaca
getttttteectgcaagatctgttacctaaagcaataaaaaatg (Seq ID No: 194)

Homo sapiens lectin, galactoside-binding, soluble, 1 (LGALS1):
ccatctctectecgggtggagtcttcectgacagectggtgegectgececgggaacatecctectggactcea
atcatg (Seqg ID No: 185)

Homo sapiens SH2 domain containing 1A (SH2D1A):
ttctectettttttgcacatetggetgaactgggagtcaggtggttgacttgtgectggetgecagta
gcagcggcatctcecttgecacagttectectecteggectgeccaagagtccaccaggecatyg
(Seqg ID No: 196)

Homo sapiens mannosidase, alpha, class 2A, member 1 (MAN2Al):
tgttecectttececteecgettetetgacctagetgecgeggeccecggeccgggagetgecgaacccge
gccteccectgggtgaggaggacacgectgeectegtegagaaaacttttectgecgactcagttgg
ggcggcggtggcaggaagtgegggecagegacctetectececgectgeccecgegegeectgeecggagyg
tcggcecgectgagcettgegatcaagtttgtgggggeceeccctteccagttgecggegagtetegecte
gagaggggcgcccgaccecggggagggceggcaggcecagggegaaggecaagggegtgtggtggege
cggagactaggtgcggagcaaggcggggactegcacccgeatecgagagegecggaggtecgegeage
ccgggagaagggagcectceceggeggetgettectagagtccacagtgegetgtetectttggetgag
gagagtgtcctggccccgagtcetatcgaggaaaatg (Seqg ID No: 197)

Homo sapiens myelin basic protein (MBP):
ccgectectttteeccgagatgeccecggggagggaggacaacaccttecaaagacaggeectetgagte
cgacgagctccagaccatccaagaagacagtgcagcecacctecgagagectggatgtgatg

(Seq ID No: 198)

Homo sapiens melanocortin 1 receptor (al-

pha melanocyte stimulating hormone receptor) (MCIR):
cattcttcccaggacctcagecgecagecectggeccaggaaggecaggagacagaggecaggacggtee
agaggtgtcgaaatgtcctggggacctgagcagcagccaccagggaagaggcagggagggagetga
ggaccaggcttggttgtgagaateccctgageccaggeggtagatgecaggaggtgtetggactgge
tgggccatgcctgggcetgacctgtecagecagggagagggtgtgagggcagatctgggggtgeccea
gatggaaggaggcaggcatgggggacacccaaggcecccectggecagcaccatgaactaagcaggaca
cctggaggggaagaactgtggggacctggaggectceccaacgactecttectgettectggacagga
ctatg (Seq ID No: 199)

Homo sapiens malic enzyme 1, NADP(+)-dependent, cytosolic (ME1l):
gggcctttcccagtgcggecgecgecgceccacagetgcagtcagecaccgtecacceccagecageateeg
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Homo sapiens v-myc myelocytomatosis viral oncogene homolog (avian)
(MYC) :
ggccctttataatgegagggtectggacggcectgaggaccceccgagetgtgetgetecgeggeegecac
cgcecgyggecccggecgtcecectggeteccctectgectecgagaagggecagggcttetcagaggettyg
gcgggaaaaagaacggagggagggatcgegectgagtataaaageccggttttecggggetttatctaa
ctcgctgtagtaattccagecgagaggcagagggagecgagcgggceggecggcectagggtggaagagec
gggcgagcagagctgcgetgecgggegtectgggaagggagatceggagegaatagggggettegeco
tctggeccageccteccgetgatececcagecageggtecgecaacecttgecgecatceccacgaaact
ttgcccatagcagecgggegggcactttgecactggaacttacaacacccgagcaaggacgcgactct
cccgacgeggggaggcectattectgeccatttggggacacttecceccegecgetgeccaggaccegettet
ctgaaaggctctccecttgecagetgettagacgetg (Seq ID No: 205)

Homo sapiens nuclear cap binding protein subunit 1, 80kDa (NCBP1):
tggccteteggttecgeggegecaccggagggcageatg (Seqg ID No: 206)

Homo sapiens necdin homolog {(mouse) (NDN):
cttcctcectecaggaateccgeggagggagegeaggetcgaagagetectggacgecagaggecctgece
cttgccagacggcgcagacatg (Seq ID No: 207)

Homo sapiens NADH dehydrogenase
(ubiguineone) 1 beta subcomplex, 5, 16kDa (NDUFBS5):
ccttettectectgeccgtagtagecatg (Seq ID No: 208)

Homo sapiens NADH dehydrogenase (ubiquinone) Fe-S protein 4, 18kDa
(NADH-coenzyme Q reductase) (NDUFS4):
ccgtectttcatectggegtttgectgecagcaagatg (Seqg ID No: 209)

Homo sapiens nuclear factor of kappa light polypeptide gene enhanc
er in B-cells 2 (p49/pl100) (NFKB2):
tgccececttecceggecaageccaacteecggatectegeteteccaccggatetcaccecgecacacccy
gacaggcggctggaggaggcgggcgtctaaaattectgggaagcagaacctggeccggagecactaga
cagagccegggectageccagagacatyg (Seq ID No: 210)

Homo sapiens non-metastatic cells 2, protein (NM23B) expressed in
(NMEZ2) :
gccectecteegecgecggetecegggtgtggtggtegecaccagetetetgeteteccagegecage
gcecgecgeccggeccctceccagettecccggaccatg (Seqg ID No: 211)

Homo sapiens nucleophosmin (nucleo-

lar phosphoprotein B23, numatrin) (NPM1):
gegtectttceecctggtgtgattceccgtectgegeggttgttctetggagecagegttettttatectee
gtcecgeettcectetectacctaagtgegtgecgeccaccegatyg (Seq ID No: 212)

Homo sapiens 5'-nucleotidase, ecto (CD73) (NT5E):
cattccttttgtagaaaaacccgtgcectegaatgaggegagactcagagaggacccaggecgegggyg
cggacccctccaattceccttectegegececcgaaagagcecggcgeaccagecagecgaactgecggeg
cccaggctecectggteccggecgggatgeggecggtaccecegetececgecgggaacaacctetecac
tcttectgecagggagetggtgecagececgacagecgecgecagggecgctecgggtaccagggtecgga
tcgggtgacgtegegaacttgegectggecgecaagecggectecaggctgaagaaggacccgece
cggecttgacecegggecccgecectecagecggggeaccgageecccggcecectagetgetegececet
actcgccecggcecactcgeceggetegeccgetttegecacccagttecacgegecacagetatyg

(Seq ID No: 213)
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Homo sapiens phosphatidylethanolamine binding protein 1 (PEBP1):
gcgtecttcecccgagecagtgtgetgagetetecgegtegectetgtegecegegectggectacege
ggcactccecggctgecacgetetgettggectegecatg (Seqg ID No: 214)

Homo sapiens poly(A) binding protein, cytoplasmic 1 (PABPC1):
gcttceccttctecccggeggttagtgectgagagtgeggagtgtgtgetececgggeteggaacacac
atttattattaaaaaatccaaaaaaaatctaaaaaaatcttttaaaaaaccccaaaaaaatttaca
aaaaatccgecgtctecceccgecggagacttttattttttttcttectecttttataaaataacccgyg
tgaagcagccgagaccgacccgeccgeccgcggeceegcagcageteccaagaaggaaccaagagac
cgaggcctteccgetgecccggacccgacaccgcecacectegeteeccecgeecggecagecggecagecaqg
cggcagtggatcgacceccgttctgeggecgttgagtagttttcaattcecggttgatttttgtecct
ctgcgcttgctcccecgetcececteeecceceggeteeggeccecageccecggeactegetetectect
ctcacggaaaggtcgeggectgtggccctgecgggcagecgtgecgagatyg

(Seq ID No: 215)

Homo sapiens proprotein convertase subtilisin/kexin type 2

{(PCSK2) :
cgctcectttetectecggtacacacagctceccacattegecaccceccectgececgegecgecgggecgectg
actgcacggcttcceccectcecagceccagatgetggagaacacacactgattegetgetttceccaagaccee
tgttcagtctctttctctatacaaagatttttttaaaaactatatataagaattctttatttgeac
ccteectecgagtececectgetecgecagectgegegectectagcecaccacttttcactcccaaaga
aggatg (Seq ID No: 216)

Homo sapiens phosphogluconate dehydrogenase (PGD):
gaggtctttccctecactegtectecgegegtegecgetetteggttetgetectgteegecgeecatyg
{(Seq ID No: 217)

Homo sapiens phosphoglucomutase 1 (PGM1):
cgeteccctttececcteecgecggacctgecaggaggtgggectggegeggagggagggecctgtece
cctgtcecectttaaggaggagggecaaacgecggectagagtgeggegtagecececaccecegecgtge
cctecaccccagagcagectgecagectcagecggecgecectecgecagecaagtecgecgetetgac
cccecggcagcaagtegecaccatg (Seg ID No: 218)

Homo sapiens solute carrier family 25 (mitochon-

drial carrier; phosphate carrier), member 3 (SLC25A3):
cggcctetgtgagecgcecaacctttceccaagggagtggttgtgtgategecatcttagggagtgagty
tggccgggecttcetectgtggegggtgtggggageggageccagagetectgtggggecgetgett
tggcggtgggcccageccgggageagectetttecgaaggeecgecgtgacctettcaagggegtggag
acgggaaggaaaaggccccggttggggtteccagggcgecggtaacgttaaccggegecttgectgt
cctctaaccgtegetceccectecteccctagaaagatg {(Seq ID No: 219)

Homo sapiens pim-1 oncogene (PIML):
cctecceetttactectggetgeggggegagecgggegtetgectgecageggecgeggtggetgagga
ggceccgagaggagtcggtggcageggeggcggcgggaccggcagecagecagecagcagecagecagecagce
agcaaccactagcctcectgececcgeggegetgecgecacgagececacgagecgetcacceegeegt
tctcagegetgeccgaccecgetggegegeectecegecgecagteeccggeagegeecctecagttgt
cctoecgactecgeccteggectteccgegecagecgecagecacagecgecaacgecaccegeagecaca
gccacagccacagccccaggcatagecttcggcacageeceggctecggetectgeggecagetect
ctgggcaccgtcectgecgecgacatectggaggttgggatg (Seqg ID No: 220)

Homo sapiens pyruvate kinase, muscle (PKM2):

ggatctcttecgtetttgcagegtageccgagteggtecagegecggaggtgageggtgcaggagget
acgccatcagtccecccaccaagggecagtegeccggctagtgeggaateceggegegecggcecgygcec
ccgggcacgcaggcagggceggegcaggatccagggegtetgggatgecagtggagetcagagagagg
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agaacggctcctcacgcctggggectgetcttcagaagteeccagegeecgttecttecagatecagy
acctcagcagccatg (Seq ID No: 221)

Homo sapiens pleiomorphic adenoma gene-like 1 (PLAGLL):
cggcctecteggegecagecatecctecttggectgecgegggeggeaaageccacggeatetgeecattt
gtcattcagccecgteggtaccgecececgagecttgatttagacacggctggggegtgetectggecte
actctccgggegggtygctggacggacggacggacggggcagecgtgetcacagectecagecagegeygyg
ggccttggegegeggggegettcececgggtegecgtecatggecgeggaggtggecacgeccgagegyg
cctecgectgagetceecgggggtegtegececegecagggattgetgtcacgtectaatgtggetgetgec
tegtgtcacatctgaaactcatctgtacctcacttagaaagtggttectgattagacaagacttttce
gttgcagtcgacagaaacctaatgggaccattgaagaattccaaacaggtatttgcataggaatca
gaggagttaatcttgtctcttctcacaggtttgaatcttcagacaaacttetgggaggacteggtce
cectgectegecagcagatgtteccctgtcactcagtaggecatatg (Seqg ID No: 222)

Homo sapiens phospheolipase DZ (PLD2):
tgctctcttggetecggaacceeecgegggcgetggeteegtetgecagggaty
(Seq ID No: 223)

Homo sapiens proteolipid protein 2 (colonic epithelium-enriched)
(PLP2) :
coccctteccyggecagacggegggcaagacagcectgggtgtacagegtectecgaaaccacgageaag
tgagcagatccteccgaggecaccagggactcecageccatgecatg (Seqg ID No: 224)

Homo sapiens pinin, desmosome associated protein (PNN):
cagtcctttegcegecteggeggegeggecatageccggeteggectgtaaagecagtectcaagectge
cgcagggagaagatg (Seq ID No: 225)

Homo sapiens phosphoribosyl pyrophosphate amidotransferase (PPAT):
ggtccttecacgtgectttcggeggecgacatg (Seq ID No: 226)

Homo sapiens protein phosphatase 1, catalytic subunit, gamma isozy
me (PPPICC):
tgttcttctegtggttecagtggggagagaaggaggaagtagggageggggtggcaggggggggac
ccgecgeggctgetgeccacegecgecaccaccgectectgetegtggcgtgggaaaggaggtgtgag
teccgggegegagecggeggeggegecgetgegggagggteggeggtgggaaggegatyg

(Seqg ID No: 227)

Homo sapiens protein phosphatase 1, regulatory subunit 8 (PPP1RS8):
cggtcttccecagttteccecggegtgettagggcecgegecaaatgggagggggagacgcaagatyg
(Seq ID No: 228)

Homo sapiens protein phosphatase 6, catalytic subunit (PPP6C):
cggcctececgceegectgecgoegecgetgcectacagecgeecgecgecgetgttgecgeggettgttatt
cttaaaatg (Seq ID No: 229)

Homo sapiens protein kinase C substrate 80K-H (PRKCSH):
ctttectttectgcagecaggaaccgeggctgcectggacaagaggggtgeggtggatactgacctttget
ccggcectegtegtgaagacacagegeatcteccegetgtaggettecteccacagaaccegttteg
ggcctcagagegtctggtgagatg (Seqg ID No: 230)

Homo sapiens mitogen-activated protein kinase 6 (MAPKG):

cgccccectettectegecectetetegegggtecggggttacatggeggegactgeggcaaagegaga
gcctcggagacgecgetgecgcecagcecacagecggagacctgagecgacactgggggecagteecgega
gcececgceactectetecgatgagteggagaagtececgttgtatcagagtaagatggacggtagetttyg
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attgtgattgtggtgagctggagccacctgatcactaacaaaagacatcttctgttaaccaacage
cgccagggettectgttgaaataaatatatagcaacaaaggaaaaaaagaagcaaaacggaaatag
tgcttaccagcaccttagaatgatgctgctcaggaccagtcecaacactgaatgtatectgecactgty
aggagaatgttcatagaagcctgttgtgtgecatatttattcacatttttgttaaatgttaaategt
ttagcacggtaatctgagtgcacagtatgtcatttcattecgtttgagttticttgttttegttaaa
tgtctgcagagttgctgeccctttettgaactatgagtactgcaatctttttaattctcaatatga
atagagctttttgagcectttaaatctaaggggaactcgacaggectgtttggcatatgecaatgaaca
tcaagaaaccatcttgctgtggaagcataattatttttcttctecctttttgaaagatctttectt
ttgatgccagttttcttccttgtttacacaagttcaatttgaaaggaaaaggcaatagtaagggtt
tcaaaatg (Seq ID No: 231)

Homo sapiens phosphoribosyl pyrophosphate synthetase 2 (PRPSZ2Z):
ccteececttecctacatctagecgecgegettteecgetececcgecageagecagecteccgegteget
gtcgctgttgcctceccgecacctectecgecgeegcgegecccteggagttecgegecccaccatyg
{Seqg ID No: 232)

Homo sapiens phosphoribosyl pyrophosphate synthetase-associated pr
otein 1 (PRPSAP1):
ttgcctctggectctgaggecggeggegecgggegctgegaaggeteggecgetgtagtcagtggtygt
ggggtgcgcaagggcacggaccteggagcetcectecececgettgegecgagtttetcagegecttecee
acccaaaccggggtctcgecagtecggaagcactcagagtgcageccecgegeggggecggtegtaace
gcgecgegggecggacgatg (Seqg ID No: 233)

Homo sapiens proteasome (prosome, macropain) subunit, beta type, 5
(PSMBS) : agttctttctgcccacactagacatg (Seq ID No: 234)

Homo sapiens proteasome (pro-
some, macropain) 26S subunit, non-ATPase, 13 (PSMD13):
tgttcttetgtgecgggggtcttectgetgtecatg (Seq ID No: 235)

Homo sapiens protein tyrosine phosphatase, receptor type, N
(PTPRN) :
cagccectectggcaggeteccgecagegtegetgeggeteccggececgggagegagegeccggaget
cggaaagatg (Seg ID No: 236)

Homo sapiens RAB3A, member RAS oncogene family (RAB3A):
ctcecctttgecaggacgtcacggaggactgcaggggectgagecgetgetgecgecgecgecgegea
gccecacatcaacgcaccggggtcecctgtcaccgecaccgecaaaaaagtcaccgecgetagggteg
ccgttgcatcggtgcagggcaagatg (Seq ID No: 237)

Homo sapiens RNA binding motif, single stranded interacting protei
n 2 (RBMS2): ctctctctctctectectetecgetegttecctaacattaaagagaaaatyg
(Seg ID No: 238)

Homo sapiens reticulocalbin 1, EF-hand calcium binding domain
(RCN1) :
gcgccectetgetecggeteggggegggecactggeggagggactggeccagtececctectecgegece
ggccccaaccctgtecgetgecgeccgegetecgagtecccatteccecgagetgecgetgttgtegete
gctcagecgtctececteteggecgecctetectegggacgatg (Seqg ID No: 239)

Homo sapiens radixin (RDX):
ccgecttttecececgcggaggegecgageggecatattgeggagetgtetgeggtggeggeggegect
ctcgtcetcececgeggeccagegetecgecaccaccgettetecctecctgtegecagecgegecgeecgeyg
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cagcgcecccagecacacgccggcegggcagaagecgeccgetctecggaaagtgataacagaattca
ttgaagtggagaatttttaaagaaggtaacaaaaagagaaagaaaatg (Seq ID No: 240)

Homo sapiens replication factor C (activator 1) 1, 145kDa (RFC1):
tcgecttettgecacttegegggagaagttgttggegegaatggatectgagectecgataacagatt
cctcaaccggecccaccegcecagecagcecagecgecttcatectggggetgegatyg

{Seq ID No: 241)

Homo sapiens ring finger protein 4 (RNF4):
gcatctttctcgaggagctctcecctgggecggetgaagaaggagettettctecggagtgegeecggeyg
gtggcgectgeggacctaactageteccaggttaggecgagetttgegggaaagcageggacttgaa
aatactggaaatctgtccggatccaaattattttgcaageccagatgagtaaccagagggcatgaaa
ggttgagaacatttgacttcecctgecaaaccttggtatagatcacttecttttectgtaggaaaggaa
aggcaccaaagagcacaatg (Seqg ID No: 242)

Homo sapiens ribophorin I (RPN1): tgctcttcccggtcatg
(Seq ID No: 243)

Homo sapiens ribosomal protein S27a (RPS27A):
cgttettecttttecgatecgecatctgeggtggagecgecaccaaaatg (Seqg ID No: 244)

Homo sapiens secreted and transmembrane 1 (SECTM1):
cttcectttagegtgaaccgegggtgeggtgecteccgtgaaaataataaattcacegtcacgettyg
ttgtgaacgcgggtggttceccecgaaacttggaggecttececgtaaacccagetecttcetecatetgygy
aggtgggtcccgegegggtecgecgectectecctggececteectectegtgtetttecattttect
ggggctcececggggcgcggagaagetgecateccagaggagegecgteccaggageggaccegggagtgtt
tcaagagccagtgacaaggaccaggggceccaagteccaccagecatyg (Seq ID No: 245)

Homo sapiens small glutamine-rich tetratricopeptide repeat

(TPR) -~containing, alpha (SGTA}:
ctttcttttgegecaggegtegegecctggggecggggecgggeggecaccgeggtgegcaagegeaa
ccgtcecggtgggteggggatcggtegectgagaggtatcacctettcectgggetcaagatg

{Seq ID No: 246)

Homo sapiens SH3 domain binding glutamic acid-rich protein like
(SH3RBRGRL) :
agttctccttceccacctteccccacccttetetgecaaccgetgtttcagecectagetggattcca
gccattgectgcagetgetccacageccttttcaggacccaaacaaccgecagecgetgtteccagga
tg (Seq ID No: 247)

Homo sapiens solute carrier family 1 (gluta-

mate/neutral amino acid transporter), member 4 (SLCLlA4):
cgcccetectactteccegtetgegtececgegttecgeggetecegtttgeatecatececegtetgegte
cgcgttcegeggetecegtttgeatcatcteccageecggeggetgetecagggaggetgggegegate
ctctcegeccgeggetccaaccecgecactetgegectetectegectttctegecacectgetectgeg
ccaggcecccggagacccececggggceggctteccagaacctgeggagcacaactggeccgaccgaccecat
tcattgggaacccegtcecttttgeccagageccacgtececectgecacectetageteggageggegtgt
agcgecatg (Seq ID No: 248)

Home sapiens small nuclear RNA activating complex, polypeptide 2,
45kDa (SNAPC2): ctgcctctttctgagecggcatg (Seq ID No: 249)

Homo sapiens sorting nexin 1 (SNX1): ctatctctcga-
taaagttgttgttgcggcttcecegecgegggtggaagaagatg (Seq ID No: 250)
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Homo sapiens signal recognition particle 54kDa (SRP54):
ctatctctcatctttcecegetettagectgggagtgeteccgectagtcacttttettaaggtggeteg
tcgaggcecctgacttcttceccocccgaaatcacgteectagacagectectattttaccactaactttac
tcctgcagttattcagecggtaggaaactgaaaccaaaaaccagtgtaagcaagtaaacatctaaac
tgtttcaggagccgecgtagaaggaacgeggeggtgtgcceccggaagecggaagtagattctectata
gaaaggctggactacgcggagtggtgacgtttcectecattgggecggaaggttecgetggecacteegtt
ggtcttccagcectggtgggagttgacgacgtggtgectgggegttgggaccectactttatctagttcg
ggaagttgggttgtggggtcatacctgtctgtctgctcecccagetttettgggtttecttecgacgge
gtggggcctcecgctaaggaattcecceggeccectcagggceccacggetttageggtgtettttgegagtt
cttcgtaagtacatcttaaagectgtcaagaty (Seqg ID No: 251)

Homo sapiens signal sequence receptor, beta (translo-
con-associated protein beta) (SSR2):
cggtcttteggatgctgacgetcectettectgtetttgtggeteceggaaaggecgtttgggatgecaa
cgatg (Seqg ID No: 252)

Homo sapiens signal transducer and activator of transcription 6, i
nterleukin-4 induced {(STAT6):
ttttetttttggtggtggtggtggaaggggggaggtgctagcagggeccagecttgaactcegetgga
cagagctacagacctatggggecctggaagtgecccgectgagaaagggagaagacagecagaggggttg
ccgaggcaacctccaagtcecccagatcatg (Seq ID No: 253)

Homo sapiens suppressor of Ty 4 homolog 1 (S. cerevisiae)
(SUPT4H1): tgttcttcccatcggcgaagatg (Seq ID No: 254)

Homo sapiens transcription factor 7 (T-cell specific, HMG-box)
(TCF7) :
ggtccttccecectaaaacttggecactgecgatacteccageccgttectteccaagtcaggaacttg
caggggaccceccttggecaattetttttetcectcaagagcagacagecttcagtceccagecgetgecag
ggctggtgtgtctgacccagectgtggtttttccaggectgaaggececececggagtgecaccageggeat
g (Seq ID No: 255)

Homo sapiens TEA domain family member 4 (TEAD4):
cagtctcctceccecgaggtgecggtggecocegecgecactecctecggeteccteectecegecgeyg
gcgecgcatctcattccagecctecattecgegecattccagegtectectegcacactecgaggecagyg
gggcgggagggccgcagcetceccggegecgecgegtecegecaggtgagaggecgececgecgeccgeccyge
acccgecggecgecctcacgggecgegegecccacgecgecgecagecgacegetegegecgegtget
cggctgetcttttecttteccgeecgecegegtteeccgecttggacctectgegetecgacgegetecgt
ccegacctetggetteectecgegeteeggegetgectegetgeececctecteccgettecctectgte
cgccccgegcetecectectegeteccggttgactcactecteccaggaatagggatceccegtgtttt
ccegtecagteccattcectgggaaaactcecteecteecgegegetecgeteecgectecgetgggegceace
ggggccggtcggegeggggtgggettggeeccegeggecccecgecttecactgegecgeecegteggece
cggccggageccggetetgegegetgacgeectgtecgtececececgcagaacgatecgecgecggecggaa
gagttggcgctecggggeggactececttggaactggecttagcgecacccecatcecccaccttecececgeaccect
gggaccggtcggaacgagctgattgcececgetacatcaagecteccggacagggaagacccgecaccagg
aagcaggtctccagccacatccaggtgetggectecgtecgecaaagetecgecgagateccaggecaagceta
aaggaccaggcagctaaggacaaggccctgcagagecatyg (Seqg ID No: 256)

Homo sapiens G protein-coupled receptor 137B (GPR137B):
ttttectttectecagteteggggectgecaggectgagegegatgcgeggagacceccgegggggcyggc
ggcggecgtgagcecceccgatg (Seq ID No: 257)

Homo sapiens tumor protein, translationally-controlled 1 (TPT1}:
cggccttttecgececgectecceecteccececgagegecgetecggetgcaccgegetegeteegag
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tttcaggctcgtgctaagectagecgececgtegtegtecteccttcagtegecateatyg
(Seq ID No: 258)

Homo sapiens ubiquitin A-52 residue ribosomal protein fusion produ
ct 1 (UBA52): ctatcttctttttcttcagcgaggcggcecgagetgacgcaaacatg
{(Seq ID No: 259)

Homo sapiens ubiguinol-cytochrome ¢ reductase core protein II
(UQCRC2) :
cggecctecgecaccatcttgetttectttaateccggecagtgaccgtgtgtcagaacaatecttgaat
catg (Seq ID No: 260)

Homo sapiens ubiguitin specific peptidase 1 (USP1):
ctgcctttegtgtctectgcagegtggagactggaaccggcaatttcaaaggacgccacgttcaatce
gcagcgcectggcegcegggcggaggctaaaacacgggggtectgagactgaggaaaacgcegcecaagttce
cccteggtggeggagtgcectaaagaccctageggttecaggegttcggegageggggeegetgettgt
tgcgctectggetctececcggggegggegecagatgggegecgetececgggatgtagttggtgttggt
gcaagacgggagcgageggceggteggggttecegetettgggageggatggtcactceececegeggyg
gagggcgagccgaccagattttceccectggggecggggacceggegggcetecggggcagggactcacctyg
tcgecacccacactcattegggttggacttgecggegtecaccgecgeggacttegetttgggecaty
accagatataattggtgattacaactttcctctataaattaactcettgacactcecttgggatttga
agaaaaaaatg (Seqg ID No: 261)

Homo sapiens voltage-dependent anion channel 2 (VDACZ):
gtgtctcecttcacttegecctecagetgetggagetgecagececgaccgegagegtgeccaagegget
tcagcagctageggageggtggecggeggecccecctcaggacaccaccagattececectettececgeg
gcctegecatg (Seg ID No: 262)

Homo sapiens vimentin (VIM):
gcctetteteccgggagecagteccgegecaccgecgecgeccaggecategecaccctecgecageca
tg (Seqg ID No: 263)

Homo sapiens very low density lipoprotein receptor (VLDLR):
cceectecccgetgetecaceecgetetecggecgecgecggtgegggtgetecegetaccggetect
ctcegttetgtgetectecttetgetecteggetececcaccececteteccttecctecteteceettge
ctccectectetgecagegectgeattattttetgececegecaggeteggettgecactgetgetgeage
ccggggaggtggcetgggtgggtggggaggagactgtgcaagttgtaggggagggggtgecctettc
ttcceegeteccttececcegecaactectteceectectteteeeceectttecectececegececcac
cttcttectecttteggaaggactggtaacttgtecgtgecggagegaacggcggecggecggeggegge
ggcggcaccatccaggcgggcaccatg (Seq ID No: 264)

Homo sapiens wingless-type MMTV integration site family, member 10
B (WNT10B):
agtcctttgcectegecggettgectagetectectegatcacteecteccttecteccteccttectece
ggcggecgeggcggegetggggaageggtgaagaggagtggeccggecctggaagaatgeggetet
gacaaggggacagaacccagcgcagtctecccacggtttaagecagcactagtgaagecccaggecaac
ccaaccgtgectgtcteggaccececgecacccaaaccactggaggtectgatcgatctgeccaccgga
gcctecgggettegacatg (Seqg ID No: 265)

Homo sapiens CCHC-type zinc finger, nucleic acid binding protein
(CNBP) :
cagcctcectaccttgegagecgtcettcecccaggectgegtecgagtcteecgecgetgegggeccget
ccgacgcggaagatctgactgcageccatg (Seq ID No: 266)
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Homo sapiens zinc finger protein 43 (ZNF43):
gggccetttgtectectggectgcagttggagectectgegtectegtettegttettectgtgtectetgety
ctagaggtccagcecctctgtggcetctgtgacctgegggtattgggggatccacagectaagacgecaqg
gaccccccggaagectagaaatg (Seqg ID No: 267)

Homo sapiens zinc finger protein 74 (ZNF74):
cagtccttttgtgggagtceccggtetgteccacttgecggtecctcagaccgteggeggtetetgtec
gcttegggacctgtceccgetggtegeteccgegtececgatggetectggecgeggaaccttaggectgyg
ccectggtectecgagegegggttecgecgggaggagegtgtggcgggggtgtgecggggegtgagtge
gcecgagcatggggcetgagectggtgtggggagtgggtatctgeggageccggectgaaccecaccte
agccgggcgeggggagggggcteegtgegtgtgategtgecagetgtgagegegtggecgeecccgeyg
gggctecgctgcaggeccctcagecccaggagecagtactegetettcagggectgeectggatect
ggaggctacacagctgcccactcctectggggaggectgecgtggaggcecatyg

(Seq ID No: 268)

Homo sapiens zinc finger protein 85 (ZNF85):
gggcecctttgtctctegectgecagectgagetctaggtettgttttecectgetttgtgttttectgetce
gtggacgcccagcectctgtggecctgtggectgecaggtattgggagatceccacagectaagacgecgyg
gaccccectggaagectagaaatg (Seqg ID No: 269)

Homo sapiens zinc finger protein 91 (ZNF91):
gggecctttgtctctecgetgecgecggagtttccaggtctecgacttcactgetectgtgtectetget
ccaggaggcccagcectgtgtggecectgtgacctgecaggtattggagagcecacagctaagatyg
(Seq ID No: 270)

Homo sapiens zinc finger protein 141 (ZNF141):
gggtctttgcgtctggectactaccagaccgegggttaggggcttecatctetetgegttetecagttyg
tgggaggccttggtgattcggccacagectcagectecgtegetetgtgacctgegggtattggat
gattggtagctaagactcccgaatacttcagaagtggggaaatg (Seq ID No: 271)

Homo sapiens zinc finger protein 205 (ZNF205):
tgttctttctagetctgaaatagaaaatyg (Seqg ID No: 272)

Homo sapiens transmembrane protein 187 (TMEM187):
ctceccecttttcggagatttgaatttcecccececagegaggegagtgaggcgaaataceegtatggtgata
gctggecttttegegecaatactgaaaaaggcagaacgttectecgetggegecagecaatcagea
ggactcctgecttecttecggggcaaggtcgecagecatctgecteggaaatcacgaaatcacggyggcet
tctttctgectggctcageecgggaggeccagagtgttctgecagaggetgegtattgaaggetgetet
ctgaagctccetgecccaggtcacgecgecggttecagatg (Seq ID No: 273)

Homo sapiens histone cluster 2, H2be (HISTZH2BE):
acttcttttcttggctaagecgegtttgtactgtgtecttaccatg (Seg ID No: 274)

Homo sapiens solute carrier family 25 (mitochon-

drial carrier; oxoglutarate carrier), member 11 (SLC25A11):
ccgectttgegetgegegectgegeccgegecggettecagegggtogtecggacctgagagetggayg
gggcgtgcgecgecgecctegetectgttgegegegeggtgtcaccttgggecgegageggggeccgcegeyg
cgcacgggacccggagceccgagggecattgagtggegatg (Seq ID No: 275)

Homo sapiens tyrosylprotein sulfotransferase 2 (TPST2):
cctcecececttececggetggggcggetggagagecgggagtegetgggtgegtggggectgectege
cgcgtcectegecacgggetectgecagecagacagecttggeacacaggcacaagggetggageccaga
gatgagagtgcccaagggagatgtgagecctggegggetgeccgcectaacctgtegetgaageccecag
aagcgggccctcaggecaggectacccetgectecggeccageaty (Seqg ID No: 276)



10

15

20

25

30

35

40

45

WO 2013/143700 PCT/EP2013/000938

132

Homo sapiens sorbin and SH3 domain containing 2 (SORBS2):
aagcctcttttatacatctcttcagggaagagagaagcaatgggcatgttagtatacaatgatcac
agccacgcaggcctgcaagctgecttttggacaggetgttgactgeegtteccaattagetgattgg
agaatgtggaatgcagagtgataatgctgcatatctgctatcaggcagcagecaaaggtttttgtcet
tgggaaggcaagctttecctgecaatattatctcagecagetecctagetgcttacecctgaaaacgag
ggatccaaacggagggtgttgcactctgctaacgetggtecctgtgegtggetgtggecatatgageyg
gcaggtctgaaaaagcaggtgtgtgctgggacgggcactggactggaacgcaggcggacgcetctcyg
ggtttacctgcttcctgttaacagattgtgggctcecagggcecatatgtetgecacgetgaggeecgag
gcggagaaggggcttectgagegteccagtacactgacagagacacttggattggacttaatctta
aacctctggagttcaagaccttttaaaaagggctaaataaacaatctctacatgtaaaaggeccact
gactcctacttcctetgtatagagcaactgttgaactcagetgectgtaggaaaactgaagacttt
aataacaaactctccaaggtgaaaatg (Seqg ID No: 277)

Homo sapiens .G protein-coupled receptor 65 (GPR65):
gtttctcttecttgacttgatgcaggcacagatttatcaagectectcagtcaacaaacacatcaccy
gaagaaatatggaaggaaaggaattttaaaaggaaataccaatctctgtgcaaacaaagccttgta
tattcatgtttgcaccaatctactgtgagatttatgaagaaaaacaaattgcggacaactctctat
gtacacttacaaatgcctecagttgatgettgtgggetgtttgtcagegttcetgtgataatgaacac
atggacttctgtttattaaattcagttgaccecctttageccaattgecaggagectggatttttact
tccaactgetgatatctgtgtaaaaattgatctacatccaccctttaaaagecattgatgaattaat
tagaactttagacaacaaagaaaaattgaaaaagaattctcagtaaaagcgaattcgatgttcaaa
acaaactacaaagagacaagacttctctgtttactttctaagaactaatataattgctaccttaaa
aaggaaaaaatg (Seq ID No: 278)

Homo sapiens nipsnap homolog 1 (C. elegans) (NIPSNAP1):
gggccttectgcaacctttgeggetccaacatyg (Seq ID No: 279)

Homo sapiens inhibitor of kappa light polypeptide gene enhancer in
B-cells, kinase complex-associated protein (IKBKAP):
gcttctttgcagecgettcagegtttteccctggagggegecteccatecttggaggectagtgeegt
cggagagagagcgggagccgcggacagagacgcegtgecgecaatteggagecgactectgggtgeggac
tgtgggagctgactctgggtageccggetgecgegtggetggggaggcgaggecggacgcacctcectgt
ttgggggtcctcagagattaatgattcatcaagggatagttgtacttgtctegtgggaatecactte
atcatg (Seq ID No: 280)

Homo sapiens COP9 constitutive photomorphogenic homolog subunit 3
(Arabidopsis) (COPS3): ctgccttcecgeecgcetegggeccgeccgggggaaaacatyg
(Seq ID No: 281)

Homo sapiens pirin {(iron-binding nuclear protein) (PIR):
ccgcctectctaggecgcecggecgegaagegetgagtcacggtgaggectactggacccacactcete
ttaacctgcectecctgecactegecteccecggeggetcecttegegtecacceecgecgctaaggetcecag
gtgccgctaccgcagegtgagtacctggggetectgecaggggteccactagececctecatectctaca
gctcagcatcagaacactctetttttagactccgatatg (Seq ID No: 282)

Homo sapiens THO complex 5 (THOCS):
ccttecttactteceggttectectatggtgegegggcaagetttgeteccgecteccggecagtggettac
tcecggtgceccaggttecttggagetgtgaggaggaacaaccatg (Seqg ID No: 283)

Homo sapiens RuvB-like 1 (E. coli) (RUVBL1):
gggcctttgcaaaattgeccctagtaacggecgecatggtaactcaggcgecgggegecactgtectag
ctgctggttttccacgectaggttttagetecccggegtctgecaaaatg (Seq ID No: 284)
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Homo sapiens Kruppel-like factor 7 (ubiquitous) (KLF7):
tttcectttttagttgactgaaacaaaacaaaacaaaagggccactggatgtectgecttettggggg
gtgagccagacagactgacaaacaaacagccccaactgtgttecgggggagggtttcecgectecegtt
ttgcccggecagecagcagecatyg (Seq ID No: 285)

Homo sapiens USOl vesicle docking protein homolog (yeast) (USO1l):
gctcccettttgecttcaaccttecgagecgecacgtaatgecacgtcecceccecgegcatgegeatettyg
gcecgcectgcetggeggcetgtttececgggettagagggcectggagtggecgecgagttggaggeggtggtyg
gcagcagtaggagtgtgtagagtgcgggattgggggccaggecctgcggagggegggggaagttgt
cttcttttttttccggaggggecggtaaacctggtggctgaacggcaagatyg

(Seg ID No: 286)

Homo sapiens unc-5 homolog C (C. elegans) (UNCS5C):
cceoecttttggecectgectttggagaaagtggagtgtggegettggttgtegttatttecttegga
ctgcttcgeggtgecacggattcagettectgeccagtggggetttcagetgtttgegegtetetetyg
tcecectecectecceecggcacacctetgtectacgatg (Seq ID No: 287)

Homo sapiens RNA terminal phosphate cyclase domain 1 (RTCD1):
gcttcttecgetttetegtecaggetectgegeccecaggecatgaaccaaggtttectgaactactggyg
cgggagccaacgtctcettetttcteccgetectggeggaggetttgtegetgegggectgggeecececag
ggtgtccecccatg (Seqg ID No: 288)

Homo sapiens eukaryotic translation initiation factor 3, subunit A
(EIF3A):
ggctccttectttecegtetectggececggetgggegegggegactgectggegaggegegtgggaccett
acgctggttceccttegtetectetececggeccgggecactagagagttegetgacgecgggtgag
ctgagcctgccgccaagatg (Seg ID No: 289)

Homo sapiens eukaryotic translation initiation factor 3, subunit D
(EIF3D):
gtttcctettttectggtttctcaagagtgetgectgctaacgeggtecceggecacgecacecatetgt
tgccatcceggecggecgaggeccattgecagattttggaagatg (Seq ID No: 290)

Homo sapiens eukaryotic translation initiation factor 3, subunit F
(EIF3F): ccgcctecttctttcectecgacaagatg (Seqg ID No: 291)

Homo sapiens eukaryotic translation initiation factor 3, subunit G
(EIF3G): cgctctctggcegggcttgggetgegtggagaatactttttgegatyg
(Seqg ID No: 292)

Homo sapiens eukaryotic translation initiation factor 3, subunit H
(EIF3H) : gtttctetttcttectgtetgettggaaagatyg (Seqg ID No: 293)

Homo sapiens eukaryotic translation initiation factor 3, subunit I
(EIF3I): aaaccttttccggtcttactcacgttgeggecttcectegegtcacagecgggaty
(Seq ID No: 294)

Homo sapiens eukaryotic translation initiation factor 3, subunit J
(EIF3J): ctccctctcacacacgctcacacccggectcgagatg (Seqg ID No: 295)

Homo sapiens poly (A} binding protein, cytoplasmic 4 (induc-

ible form) (PABPC4):
ccgectctetecgeeccegggtegetgecgectecgecgetttecgggecttecgcagectgaggaaaaa
aagagaaaaagataaaaaaaatctgaaaacgcttcaaaatcctgaaaaaaaaaaaggaaaagaaaa
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aacgaatcctcggagaacccgeggggaagtcactttegtacgetteecggectgececegegeccgece
gcegeagegettggegtecegteggtetecgtecgteggtecegggggtgagecgeccgeccggeccy
ccgtgecctecoeccccgetcgggecccgageccecgegececegegectgeccecggegecaccacgtgte
cgtgctgcecttegeccgececgeccggggctegecgagteggegeccacaaagatttggttteecte
tgccecggeggttgtaatcttaaaccgeccggageccgaggectatatttatagagaaacgegtgte
cccgaggcecgecgtgggcagegtcecggtegectecttaaaggatttttacecttecggaaggggatte
ccegtttaatttttttectactttgattttttgaaatttggagettegcaccaggaccgeggagaa
gtgcaaagtcgcggggagggcegtattgtgeggagagecttttgtectgeggtgetgegageccgtggg
agcecggcecccecgectececegtttecgtecegtcecteccaagecegecgacteccagetegtectegecge
geceggtgccacctgtgageecgeggegegggeccgggeteccgaaggegecectttgtectgeggegg
gccegataagaagtectectggeggggeteggggtggtggggggeggggagatyg

(Seq ID No: 296)

Home sapiens receptor-interacting serine-threonine kinase 2
(RIPK2) :
agctctttcgeggegetacggegttggcaccagtctctagaaaagaagtcagetectggtteggaga
agcagcggctggcgtgggecatccggggaatgggegeectegtgacctagtgttgcggggecaaaaa
gggtcttgccggectecgetegtgecaggggegtatectgggegectgagegeggegtgggagecttgg
gagccgcecgeagcagggggceacacccggaaccggectgagegecegggaccatyg

(Seg ID No: 297)

Homo sapiens neuropilin 1 (NRP1):
ctttecttttctccaagacgggctgaggattgtacagectctaggeggagttggggetetteggateg
cttagattctectcetttgetgecatttcececcacgtectegttecteccgegtetgectgeggaccce
ggagaagggagaatg (Seqg ID No: 298)

Homo sapiens guanine monphosphate synthetase (GMPS):
tggtcttectctececgeggegetggggeccgegetecgetgetgttgetecattecggegettttetyg
gcggectggectectectecgetgecggetgetectegaccaggectecttectecaacctecageeccgegyg
cgccgacccttecggecacccteccgecccgtetegtactgtegeegtcaccgeecgeggetecggec
ctggcccegatg (Seqg ID No: 299)

Homo sapiens far upstream element (FUSE) binding protein 1

(FUBPL) :
ttttctttctttettagetgttagectgagaggaagtctetgaacaggeggcageggctecttatagt
gcaaccatg (Seg ID No: 300)

Homo sapiens eukaryotic translation initiation factor 2B, subunit
5 epsilon, 82kDa (EIF2B5): '
gatcctttttgtccectactgegtgeggtggcagettecttgeggaagtggtgaccgtgagagaag
aagatg (Seqg ID No: 301)

Homo sapiens eukaryotic translation initiation factor 2, subunit 2
beta, 38kDa (EIF2582):
gtttcctttcgetgatgcaagagectagtgeggtggtgggagaggtatcggcaggggecagegctge
cgecggggectggggetgaccecegtetgacttecegteecgtgecgageccactecgagecgcagecat
g (Seq ID No: 302)

Homo sapiens adaptor-related protein complex 1, sigma 2 subunit
(AP1S2):
cctecectectecgectaagectgecctatgecagecgggtgtectecccacagecaccacggettcet
cttcctecagcacggcgacaggggcettcecececttegecgeecgecgeegecgecggcecaagetecgcecyg
cgcccgeggeeccgecggecgeecatg (Seq ID No: 303)
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Homo sapiens suppression of tumorigenicity 13 (colon carcinoma)
(Hsp70 interacting protein) (ST13):
cgccccecttetgegeggtcacgecgagecagegectgggectggaacegggecgtagecceecccag
tttcgcccaccacctecctaccatg (Seq ID No: 304)

Homo sapiens solute carrier family 7 (cati-

onic amino acid transporter, y+ system), member 7 (SLCTA7):
ctcectttcecttaaatgettggggtgagagagaagagaggctagggtggggecatggaggacacagag
agagagagtgctgtgtattccttcececgetactgtectgtectcagctaacttgectectgggacage
ttcececcagggctacagatactgcactcagetgactgtectttettetgggececctggtcccagage
agagctgacaaaggagattcctgagagagcaccttcecttatcacagaaagtgctgagccaagagctc
ctagctgccecttttgcagatgtgaagggecagtgaaccttggacccagatggttgettaatacte
ctttcccectecctcactecttectttgegggetgectecacctectccacececttettgettaaate
cataggcatttgtctggccttceccttttactgectggectgggaaggaggagcatcagaccacagate
ctggaaggcacttctctcectgactgectgectcacactgecgtgagaacctgettatatccaggace
aaggaggcaatgccaggaagctggtgaagggtttcectctectcecaccatg

{Seq ID No: 305)

Homo sapiens paired box 2 (PAX2):
ctcccttttetectecaagtectgaagttgagtttgagaggcgacacggeggeggecggeecgegetge
tcecgetectectgecteccecatg (Seq ID No: 306)

Homo sapiens 5-aminoimidazole-4-carboxamide ribonucleotide formylt
ransferase/IMP cyclohydrolase (ATIC):
agccctectacctgegecacgtggtgecgecgetgetgecteccgetegecetgaaceccagtgectg
cagccatg (Seqg ID No: 307)

Homo sapiens ATP synthase, H+4 transporting, mitochondrial F1 compl
ex, alpha subunit 1, cardiac muscle (ATP5Al):
ccttetttgeggeteggecattttgtcccagtecagteccggaggetgeggetgecagaagtaccgect
gcggagtaactgcaaagatg (Seq ID No: 308)

Homo sapiens cyclin G1 (CCNG1):
cggcccctteggetecgagetgacecctgatcagggecgagttgteteggeggegetgecgaggect
ccacccaggacagtccccctcecececgggectectetectettgectacgagtecectetectegtagyg
cctetecggatctgatategtggggtgaggtgagecaggececggggagggtggttaccgetgaggage
tgcagtctectgtcaagatg (Seqg ID No: 309)

Homo sapiens cadherin 16, KSP-cadherin (CDH16):
agctctettettgettggcagetggaccaagggagcecagtettgggegetggagggectgtectga
ccatg (Seq ID No: 310)

Homo sapiens cyclin-dependent kinase inhibitor 1B (p27, Kipl)
{CDKN1B) :
ttttcttettegtcagectececctteccaccgecatattgggeccactaaaaaaagggggetegtettt
tcggggtgtttttetececectecectgteceegettgetcacggetectgegactececgacgecggea
aggtttggagagcggctgggttecgcgggaccecgegggcttgecacccgeccagacteggacgggett
tgccaccctectecgettgectggteccctetectectecgeecteecgetegecagtecatttgate
agcggagactcggcggccggygccggggettececgcagecectgegegetectagagetecgggecyg
tggctcecgtecggggtectgtgtettttggeteccgagggecagtegetgggettecgagaggggttcggyg
ctgcgtaggggcgetttgttttgttecggttttgtttttttgagagtgegagagaggecggtegtgcea
gacccgggagaaagatg (Seq ID No: 311)
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Homo sapiens chimerin (chimaerin) 2 (CHNZ):
tctectettettectttgtgtgtgegegageggagttggggecggagggagaagggggaggtegete
tgtctgtecgtetececgeecgectetgececggtectactegaagtgeggecgggagaggegggagecca
ggagagggtgcgggagctggeggggeggctcggagetgecaggacgecectggtecccagecgegeac
aggggagcgtggacggcagaggggetcggegggagecgagatcecegecegteececggetgecectegyg
cctecectetgeteccacctacceectgacacccatagaaaagegtgecaaaggegeggagegggacy
gaaaccacaaataaatagcggcggcggcagecgegtcatectggtggagecaggaagtgcaggecagagt
ccggaggetggtgetttetgegegteecccaggactttgecatgggetgggggecgeggaggctgeyg
agcggccgggcgagggcageggceggeggegtcecgecaccggggctgagecgagecagegacgcgagggag
cgcgcggagatg (Seq ID No: 312)

Homo sapiens citrate synthase (CS):
gggcctccttgaggacceccgggcetgggecgecgecgecggttegtetactetttecttcagecgect
cctttcaaccttgtcaaccecgtecggegeggectetggtgecageggeggeggetectgttectgeeyg
cagctctctcectttcecttaccteecccaccagatcccggagatecgeccgcecatggetttacttactyg
cggccgeccggcetettgggaaccaaggcacccagtggcaagtactagetgagecatttgggagatgce
ttgtcttacttggetgttgettcectectgetgetggggaaaaggaatgecatettgtettgttcettge
agcccggcatgccagtgecttcecctecacgaatttgaaagacatattggetgacctgatacctaagga
gcaggccagaattaagactttcaggcagcaacatggcaagacggtggtgggccaaatcactgtgga
catg (Seq ID No: 313)

Homo sapiens cathepsin S (CTSS):
atttcttttcaagtcaattgaactgaaatctccttgttigectttgaaatcttagaagagageccact
aattcaaggactcttactgtgggagcaactgetggttctatcacaatg (Seq ID No: 314)

Homo sapiens deoxynucleotidyltransferase, terminal (DNTT):
cagtctcccteccttetggagacaccaccagatgggeccageccagaggecagcageagectettcceca
tg (Seqg ID No: 315)

Homo sapiens dual specificity phosphatase 3 (DUSP3):
cgctcectecgectecgettgetectgecgggegtgecagggeccegecgecgecatyg
(Seq ID No: 316)

Homo sapiens coagulation factor II (thrombin) receptor-like 2
(F2RL2) ¢
catcctttcectgecggaggaccagggecaagtttectgectgcacggcacaggagagcaaacttceta
cagacagaccaaggcttccatttgectgectgacacatggaactgaggtgaaattgtgetcecatgatt
ttacagatttcataacgtttaagagacgggactcaggtcatcaaaatg (Seq ID No: 317)

Homo sapiens Fc fragment of IgG, receptor, transporter, alpha
(FCGRT) : cgtcctctecagecatg (Seq ID No: 318)

Homo sapiens guanylate binding protein 2, interferon-inducible
(GBP2) :
ttacctctttttettgtetectegtcaggtectetgacattgacagagectggacgttggaggaagec
ccaggacgttggaggggtaaagtaaaagtccacagttaccgtgagagaaaaaagagggagaaagcea
gtgcagccaaactcggaagaaaagagaggaggaaaaggactcecgactttcacattggaacaacctte
tttccagtgctaaaggatctctgatctggggaacaacaccctggacatg (Seqg ID No: 319)

Homo sapiens G protein pathway suppressor 1 (GPS1l):
cgctettteteccttecageagecagecagetetgtgtecagggteggggggtgcagaaagtcaggac
agaatg (Seqg ID No: 320)



10

15

20

25

30

35

40

WO 2013/143700 PCT/EP2013/000938

137

Homo sapiens general transcription factor IIF, polypeptide 2, 30kD
a (GTF2F2):
gttcctetttteccteggttecccagtgttctggecaggtaaggaacgceccggetecttegectectcageg
cggcttgtectttgttccggacgececgetectcagecctgeggectectggggtegetgetgeatcee
cgcacgcectccaccggctgcagaccecatg (Seqg ID No: 321)

Homo sapiens glycogenin 1 (GYG1):
cgctececteecggtgecggettetetgagtcaccaacctgaggetgeccecggecgectgegcacce
ggcagcaccatg (Seqg ID No: 322)

Homo sapiens heat shock 70kDa protein 9 (mortalin) (HSPAY):
agctctttgecgtcecggagegettgtttgetgectegtactectecatttatecgecaty
(Seq ID No: 323)

Homo sapiens iron-responsive element binding protein 2 (IREB2):
cttcecttetttecteccttgecagtecgectgtettecteeceecgtettecctgeccggectecccece
ttcttecceceegetggeeccecteccccggagggataatatggteteccggegaty

{Seq ID No: 324)

Homo sapiens origin recognition complex, subunit 1 (ORC1):
ccaccttecttttcatttectagtgagacacacgcetttggtectggettteggececgtagttgtagaa
ggagccctgetggtgcaggttagaggtgcecgeatceccececccggagcetcectecgaagtggaggeggtagga
aacggagggcttgcggctagcecggaggaagctttggagececggaagecaty

(Seg ID No: 325)

Homo sapiens RABIA, member RAS oncogene family (RABILA):
cattcctttectttecgattaccegtggegeggagagtcagggeggeggetgeggecagcaagggeggce
ggtggcggcggeggcagetgcagtgacatg (Seqg ID No: 326)

Homo sapiens cytohesin 2 (CYTH2):
gagtcttttcagcgectgaggactggcgetgaggaggecggecggtggecteccggggegtttgagegayg
ctcacccgagccecegegggcecaacgceggatceccaggececgactggecgggacecgecceggattececcge
gggccttectagecgecatg (Seg ID No: 327)

Homo sapiens COP9 constitutive photomorphogenic homolog subunit 2
(Arabidopsis) (COPS2): atttctcctcccectcccggecaagatyg
(Seqg ID No: 328)

Homo sapiens solute carrier family 9 (so-

dium/hydrogen exchanger), member 3 regulator 1 (SLCY9A3R1):
ggtcctecteteggetectegeggetecgeggeggecgacggttectgggacacctgettgettggece
cgteccggeggetecagggettetetgetgegeteceggttcegetggacgggaagaagggetgggcecy
tceegtecegtecccatecggaaccecaagtegegecgetgaccegtegecagggegagatyg

(Seq ID No: 329)

Homo sapiens peptidase (mitochondrial processing) beta (PMPCB):
ctaccttccttctagcagaaatg (Seg ID No: 330)

Homo sapiens RAB3D, member RAS oncogene family (RAB3D):
cggcccttectecgecttetgggeggagececgegegggatecegggtggctgecaggetgetggette
tgcggctgeggggtecggggtcgeggecagggccaagecgecagegagttcacaggeggaacccecctge
aggcggcgecccctacgegaggtcaccecectgggaaggagegeageccacecggeccctecgeatcee
gagcaggacgcccecgtctectctcecectgaggatttecaggtcteectgteccaggaggettgtgeccaa
gatg {(Seq ID No: 331)
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Homo sapiens ATP-binding cassette, sub-family B (MDR/TAP):
tetteteteggttectetttectegetcaagatyg (Seqg ID No: 332)

Homo sapiens N-acylsphingosine amidohydrolase (acid ceramidase) 1
(ASAH1): ggctcttctttgectectgctggagteccggggagtggegttggetgetagagegaty
(Seq ID No: 333)

Homo sapiens cytochrome ¢ oxidase subunit VIc (COX6C) :
ttttcctttagtcaggaaggacgttggtgttgaggttagcatacgtatcaaggacagtaactacca
tg (Seg ID No: 334)

Homo sapiens COX15 homolog, cytochrome c oxidase assembly protein
(yeast) (COX15):
gcttctettttecttggcggaggagggagaccacagagecctgggttgtggaagaggtggetgtte
cctgtcatcagtatg (Seq ID No: 335)

Homo sapiens c-src tyrosine kinase (CSK):
cceecttecocccecegectttetteectecgegaccegggeegtgegteecgteceecctgectetgectyg
gcggtcectectecectcectecttgecacccatacctetttgtaccgecacceeectggggaccecetgceyg
ccectecectecceectgaccgeatggacegtececgeaggecgcectgatgecgeeccgeggegaggtyg
gccecggaccgcagtgcecccaagagagctetaatggtaccaagtgacaggttggetttactgtgact
cggggacgccagagctcecctgagaagatg (Seq ID No: 336)

Homo sapiens versican (VCAN):
gagcctttctggggaagaactccaggcgtgecggacgcaacagcecgagaacattaggtgttgtggac
aggagctgggaccaagatcttcggecageecccgcatcectecegecatectteccagecaccgtececgeac
cctecgecatectteoeccecgggecaccacgettectatgtgacececgectgggecaacgecgaacccagt
cgcgcagcgctgcagtgaattttecceccaaactgcaataageccgectteccaaggeccaagatyg
(Seg ID No: 337)

Homo sapiens dystroglycan 1 (dystrophin-associated glycoprotein 1)
({DAG1) :
gcgectettaggettggeggtggecggeggeggcagettegegecgaatcecececggggageggegagtyg
gcggegtectggggccaggaggagcgaacacctgecgeggtectecegecggegetgggetectgtyg
tgctccgggatggagcaggtgtgecagagggtgagaacccagctectgggaccaagtcacttgettcece
ttacttagcaagactatcgacttgagcaaacttggacctgggatg (Seq ID No: 338)

Homo sapiens DEAD (Asp-Glu-Ala-Asp) box helicase 5 (DDX5):
ccecectettttggttacagacgtgagggetetttggagacgtaaacatctececgagtggecgagggtyg
ggcggggctgggcttgggaaagggeggggtggcettgettgaggtgtggaaagaccagaagaaggtg
aggtcaagagagtgcagaatgaggcattccaatggtgggtgggecctgacctgagagagtggegceyg
gggaggggtgaaagcgeggegatectggaacgecagegggcgtigeggectatgegecgaggggceygyg
ggcgattaggtcatagagcggctcceccagegtteeoctgeggegtaggaggecggtecagactataaaa
gcggctgccggaaageggecggceacctecattcecatttcectacecggtetcectagtagtgecagettegget
ggtgtcatcggtgtcecttecteccgetgecgececeegcaaggettegecgtecategaggecatttece
agcgacttgtcgcacgecttttctatatacttegtteccegecaaccgecaaccattgacgcecatyg
(Seqg ID No: 339)

Homo sapiens desmoplakin (DSP):
gctcctectgecgeccttgeccgeccteccgagecacagetttecteccgetectgecececcggececgteyg
ccgtetceccgegctegecageggectecgggagggeccaggtagegagcagegacctegegageettece
gcactcccgcececeggttceccecceggecgtecgectatecttggecceectecgettteteccgegecggee
cgcecctegettatgecteggcgetgageecgetetaeccgattgeccgecgacatyg

(Seq ID No: 340)
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Homo sapiens glutamyl-prolyl-tRNA synthetase (EPRS):
cttectttegeggggtectecgtagttetggecacgagecaggcgtactgacaggtggaccagegga
ctggtggagatg (Seqg ID No: 341)

Homo sapiens acyl-CoA synthetase long-chain family member 4
(ACSL4) :
gctcecctcectegteccagegetagegggecacgeggttectttttgegagetttecgagtgecaggeyg
ccggeeggetgegaagacgeggtgggecgeccectecgattgaaatcacagaagatattegtgttet
tcttaagagaaaaagaggacattttagectttctcagttgaaggcgtactttattgtecggcttecaa
agattactaacttttatctgtatcactaagattgaactgeccttggetgtactgectattettactge
tgcttctattattgcecttettcagecacaataaggetttcaaaagecaaagaataacaagaaataag
caccattttagaagecctttccactatg (Seqg ID No: 342)

Homo sapiens fibroblast activation protein, alpha (FAP):
tggtccttttcaacggttttcacagatccagtgacccacgectectgaagacagaattagctaacttt
caaaaacatctggaaaaatg (Seqg ID No: 343)

Homo sapiens UDP-N-acetyl-alpha-D-galactosamine:polypeptide N-acet
ylgalactcsaminyltransferase 3 (GalNAc-T3) (GALNT3):
ctgectcetecaggecaacgcgggaggeccagcgggaaggcaggaggcggeggeggaggaggagetet
actgagccgcaactgtggcgacagcaaccggagtegecagecgececgecacctgcacctggegectag
cccacgteccagegectgeccggecgecgettececgeccaccectgecctgeccacecgecaggtacta
ccattaaagataccttcttctcagcaaatctatgataaaaaatataagtaacagaagaagaaataa
ctgttatttgtcaagtgacaagcttttaatgtcagaatg (Seqg ID No: 344)

Homo sapiens glypican 3 (GPC3):
acgtctcttgctectcagggeccactgecaggettgecgagtcecctgggactgctetegeteecggetyg
ccactctccegegcetetectageteectgegaagcaggatg (Seq ID No: 345)

Homo sapiens interleukin enhancer binding factor 2, 45kba (ILF2):
acgcctcttcagttgtetgetactecagaggaaggggecggttggtgeggectecattgttegtgttt
taaggcgccatg (Seqg ID No: 346)

Homo sapiens nucleosome assembly protein 1-like 1 (NAP1L1):
gggtcttttttagcgececatctgectecgeggegecgectectgetectecegetgetgectgeegetge
cgcectgagtcactgectgegecagetecggecgectggetecccatactagtegecgatatttgga
gttcttacaacatg (Seqg ID No: 347)

Homo sapiens asparaginyl-tRNA synthetase (NARS):
cgctctctgatgcaacgecggaatcgecggaaacecgecggtgcacgttggagtecataagacggegte
ggtgttgcagtctgtgtcecttggaggtgaccagggccactgcaggecatg (Seq ID No: 348)

Homo sapiens NADH dehydrogenase
(ubiquinone) 1 alpha subcomplex, 10, 42kDa (NDUFALQ):
cgtccececttgggtecttgatectgagetgaccgggtagecatg (Seqg ID No: 349)

Homo sapiens NADH dehydrogenase (ubiquinone) Fe-S protein 2, 49kDa
(NADH-coenzyme Q reductase) (NDUFS2):
ttctecttecccgecagtctgcageceggagtaagatg (Seqg ID No: 350)

Homo sapiens NADH dehydrogenase (ubiquinone) Fe-S protein 5, 15kDa
(NADH-coenzyme Q reductase) (NDUFS5):
catcctttacggcaggcgtecgegtegetagetagtegttectgaageggeggeccagagaagagtea
agggcacgagcatcgggtagcecatg (Seq ID No: 351) :
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Homo sapiens phosphoenolpyruvate carboxykinase 2 (mitochondrial)
(PCK2)
ccectectttttaagegectcececcgecagectetgetgtggetecgettegeecgegetecctecttece
cgccttecatacctceccecggctecgetecggttectggecacceccgecagecectgeccaggtgecat
g (Seg ID No: 352)

Homo sapiens serpin peptidase inhibitor, clade B (ovalbu-

min), member 6 (SERPINBG):
ctcecettegegetecggacgggcgacggtagetcgagaceegggactecgeccgectecececgegag
tatttgaggtccggggecggctecggegectetgeecegeegttctgetegetecgeteccecgetetygy
agtctgccatcatg (Seq ID No: 353)

Homo sapiens Rab geranylgeranyltransferase, alpha subunit
(RABGGTA) :
ttctctectcagacttcaagggctaccactggacecttceccecctgtecttgaaccctgageecggeace
atg (Seqg ID No: 354)

Homo sapiens Rab geranylgeranyltransferase, beta subunit
(RABGGTB) : ctctctectttecctgttagacatg (Seq ID No: 355)

Homo sapiens small nuclear ribonucleoprotein polypeptide A
(SNRPA) :
agttctctccgcacgcecgggctggagaagegggtectacgeacgetttgttgtegegetttgectece
gtccttgcececectactcecgecttacctgacttecttttecggaggaagateccttgagcagecgacgt
tgggacaaaggatttggagaaacccagggctaaagtcacgtttttcctectttaagacttacctcea
acacttcactccatg (Seq ID No: 356)

Homo sapiens sterol regulatory element binding transcription facto
r 2 (SREBF2):
cgcectttetgtgecggegecegggegecaacgcaaacatggecggegggtggecaccegteggtgagge
ggtgccgggegggggttgtegggtgtcatgggecggtggecgacggcaccgeccecgegtectecctga
gegggacggcagggggggcttetgegetgagecgggegatg (Seqg ID No: 357)

Homo sapiens translin (TSN):
ctgcecetttggacgegegecteggttccgaacgcageggacggegectcaggcagegeggeggaca
gceegtecteeggegegecgcgagectcecggaggacectagegacggtegtggegtaagaccggggg
gacgcggcggtagcggeggecgttgegattgattgegetggttgectgeggegtecacttecttgg
cecgeccttgetacactggectgattgttgtgecagecggecgecatg (Seq ID No: 358)

Homo sapiens Fanconi anemia, complementation group G (FANCG):
ccaccctttctecgaggetgtggectecgegagagecgagegggcecocgcaccgecggeogtgegactg
ccccagtcecagacacgaccecggcettcetagececgectaagectgtttggggttgetgactegtttcee
tceccgagtttececcgegggaactaactcttcaagaggaccaaccgecageccagagecttegcecagace
cggccaaccagaggcgaggttgagagceccggegggecgeggggagagagegtceccatectgtectgyg
aaagcctgggcgggtggattgggaccccgagagaagcaggggagctcecggeggggtgecagaagtgcec
caggccccteccegetggggttgggagecttgggcaggecagettcaccecttectaagtecgettet
ggtctccgggcecccagecteggecaccatyg (Seq ID No: 359)

Homo sapiens DEAD (Asp~Glu-Ala-Asp) box polypeptide 39B (DDX39B):
ttcectecttegtegetgttgetgecgecatacgegetectecctgtttagetettetgttagaaat
agtatctttgttttcctttgectgttcctcaateccecctactecttcaccecttgttttcacctatttt
gcgagaacccatccagatcccecttececttcecttecectgecggeccagttatg

(Seq ID No: 360)
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Homo sapiens RAB11A, member RAS oncogene family (RABL1A):
ccgecctttegetecteggecgegecaatg (Seg ID No: 361)

Homo sapiens SPARC-like 1 (hevin) (SPARCL1):
agctcttteccttttggtttgecaagcactgectgtaaagecctegeatgagaggecagectgetag
ggaaatccaggaatctgcaacaaaaacgatgacagtctgaaatactctctggtgccaacctccaaa
ttctcgtectgtcacttcagaccececcactagttgacagagecagcagaatttcaacteccagtagactt
gaatatgcctctgggcaaagaagcagagctaacgaggaaagggatttaaagagtttttcttgggtyg
tttgtcaaacttttattccctgtetgtgtgcagaggggattcaacttcaatttttetgcagtgget
ctgggtccageccecttacttaaagatctggaaageatg (Seqg ID No: 362)

Homo sapiens cyclin B2 (CCNB2):
ctcecttttecagtecgegtecctecctgggecgggetggecactettgecttececegtececteatg
(seq ID No: 363)

Homo sapiens cytochrome ¢ oxidase subunit VIIa polypeptide 2 like
(COXT7A2L) : ggtccttctcectggggecggtegegttggcagecggatgecgggaagecggactetg—
ggcgtcatg (Seq ID No: 364)

Homo sapiens lysophosphatidic acid receptor 2 (LPARZ):
cgcectectecagecaaccegcacagggcegeacceggacgctctacegeteecgecgcagtegecgggce
catgggcctcgagcecccgeccegaacceecgegageccgecttgtetgeggegtgactggaggecca
gatg (Seq ID No: 365)

Homo sapiens adaptor-related protein complex 4, mu 1 subunit
(AP4M1) :
cgttcttttgttcecggggecgecagggeggggcaggeccgactttegeegtettettgtetactete
cagaacggccatg (Seqg ID No: 366)

Homo sapiens budding uninhibited by benzimidazoles 3 homolog
(yeast) (BUB3):
cttcctectecgectecttegectagectgegagtgttctgagggaagcaaggaggeggeggeggcec
gcagcgagtggcgagtagtggaaacgttgettcectgaggggageccaagatg

(Seq ID No: 367)

Homo sapiens DEAD (Asp-Glu-Ala-Asp) box helicase 21 (DDXZ21):
ctacctcttcectetecacgeggttgagaagaccggteggectgggcaacctgegetgaagaty
(Seqg ID No: 368)

Homo sapiens solute carrier family 33 (ace-~

tyl-CoA transporter), member 1 ({(SLC33Al):
tgctctectgcecgecattgatagecagecgagagetggaggtgttgggtecgggagaccagecgttegate
ccgccgecaggtaggagetggtttccatectggecaccacggcacacaccteccagectecgageccggce
gctgctgecccgggggtcectecttcaggetetttgacgecgtteccaggggagcacctatccaggeatece
tctgggectctagecagaggactggecteccggettcecagcactceegggetgecagtaagaagtgecct
tatcgctctgagecctgecaccatececcgtgaaccaccgaaaccetggtecagegegacagecttygg
acctgggactggacggatccaaaacgctcagccteggecocccecacagacggggetctgecategtet
ctgatatg (Seqg ID No: 369)

Homo sapiens G protein-coupled receptor 37 like 1 (GPR37L1):
tgctcttectgggetggetgtetectgetcatccagecatyg (Seqg ID No: 370)

Homo sapiens neuronal regeneration related protein homolog (rat)
(NREP) :



10

15

20

25

30

35

40

WO 2013/143700 PCT/EP2013/000938

142

ctgtctttctagcatgttgceccctttttcaaccacatttgtgtttcaggtgtagagaggagagagag
tgaacagggagcggggcttttgtetgttggtctecctggactgaagagagggagaatagaagecca
agactaagattctcaaaatyg (Seq ID No: 371)

Homo sapiens vesicle-associated membrane protein 3 (cellubrevin)
(VAMP3) : gcttctctgectgaccctctcectegtegecgetgeecgeecgecgcagetgecaaaatg
(Seq ID No: 372)

Homo sapiens synaptosomal-associated protein, 29kDa (SNAP29):
cctecettetgttteccagaccgagagecgegecggecaccatg {(Seqg ID No: 373)

Homo sapiens lon peptidase 1, mitochondrial (LONP1):
ccecectcettecteegegtaggeccageteectgaageggetgtttegagecacgegeccategggta
ccgaggcacgcgecgggcgtcacgtgegtttegeggegageggaaatgacgegagttgtgtgagec
gccagtatggcecegggetatg (Seqg ID No: 374)

Homo sapiens kinesin family member 3B (KIF3B):
ctgtctectececcatececggggcageggggaatggetgagecaggggttecgeecgecececgecgecgcce

gcegecgeegecgecgecgecgeegecegettteggetegggectcaggaccgtageatectygaga

cattttgaattgacacttctcaagatttgactggatcagagttcatcatg
(Seq ID No: 375)

Homo sapiens transmembrane 9 superfamily member 2 (TM9SF2):
cttcctttatctetggeggecttgtagtegtetecgagactecccaccectecttecetecttgace
ccctaggtttgattgeccctttceccececcgaaacaactatcatg (Seq ID No: 376)

Homo sapiens cytosolic iron-sulfur protein assembly 1 (CIAQl):
gagcctctgteggecgeggaagectggagtgggeggtacgecagacgegegeggtgagaccegetgt
ctgctcagcggactctgeccececgececcecacctcecececectgegtecgggecgacatyg

(Seqg ID No: 377)

Homo sapiens GRB2-related adaptor protein 2 (GRAP2):
caccctctttcagagtggtacatggaagacagcacaaagtggatccatactctgaaatgcagtaac
tctgatgcttgaatttgtcteccttettgccagaaaggattctaataacteggtgtcaaagecaag
acataaactcaaccccttctecttccaaaagettcacgttacagecatg (Seq ID No: 378)

Homo sapiens leupaxin (LPXN):
gtacctttctcggggtgtectgegtaactgeccagacttgecttggtttggtcagatgacacctect
ctgggactggctagccagegttcatg (Seg ID No: 379)

Homo sapiens SH3-domain binding protein 5 (BTK-associated)
(SH3BPS5) :
tttectetgetecgecgeggecggaggtatecegeateggegagetgegtetececegggtgteggece
cggeggctececccgacecgtgeccggetgtggcgaggecggcetccageccagectgtggecageecgegac
cceceggggegetceeggageccactgegeggegegegtgecggetgectgeatyg

(Seq ID No: 380)

Homo sapiens phosphatidylinositol glycan anchor biosynthesis, clas
s B (PIGB): ctttcttccgecttaggaaggtggcecggecagggatg (Seg ID No: 381)

Homo sapiens lipopolysaccharide-induced TNF factor (LITAF):

cggececttttectecggggegeeccgagaggecagetcagaccteeceggetcgacaggeggegegggcg
gcggtgagtgcggcecgeggggacgccggggcgeggggaccagcgggagacageggggggeeggtgge
gccagcacctgetgggggeccecgggcactgageccttggetggggectectgggatgecagggggc
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gegggtegggtegegggcategaggegeggeggagggcgtyggggeeecggecggggeggggteccgg
ccteccagegcectggteccggecgegteteecggttgggttcagetectgegteccagagtggeccga
tcgcecgegtggecggggtcgtecggececcaccecgaacgagegeccttegeggeccgecgegtececce
tcceccggagaggacggececctgggetttttagaaaaaggecgegattctetctagtgactecaggttyg
agatttccagaaatatccccegggggttcagaaacaaaaccaaaacaaacaaaaaaaccccaacga
attcccaaatgctatttgccaaacatttgacttctaggggcgegggtaccegegtttecteteectyg
ccccegegacttegegecaagatccgggaaggacacccgaggeccctgggagaccctggggaggtga
aaatcagagagcgaagcecgggcecgtggeccctaggectgaccecectececgeggggtaaggegggeac
ccecgegagegecaggggtectettactgetgatggecacccagetcectgggeccagacgeecgetcecaccy
tccaccgeccggtgctgggtaaaatg (Seq ID No: 382)

Homo sapiens etoposide induced 2.4 mRNA (EI24):
ccacccctteggetcectgggececegectegtggtgeeggetggttettegegetegececgacttecee
agcggceccecgtgecggccecgggcecatgeccagtgegggegecageggecceggecctggaagecgeeccyg
gcggagetggectgeggtgggetaggggcagggccggagecgeggceggeggagetgtggatectte
atgatgagagatttggggacacttctectectectgtgtgtagttgatagtttggtggtgaagagatyg
(Seq ID No: 383)

Homo sapiens chromosome 14 open reading frame 2 (Cldorf2):
tgacctttcecgagttggctgcagatttgtggtgegttctgagecgtctgtectgegecaagatyg
(Seg ID No: 384)

Homo sapiens peroxiredoxin 6 (PRDX6):
attcctccecgegegetgggacaggectgettecttegecagaaccaaccggttgettgetgteccageg
gcgccccctcatcaccgtecgecatg (Seqg ID No: 385)

Homo sapiens solute carrier family 29 (nucleo-

side transporters), member 1 (SLC2SA1):
ctctcttccgeccggeggeccacaccggtcaggeccggecgecgggcetgegeteteccagetgtggeta
tggccccagecccgagatgaggagggagagaactaggggeccgeaggcectgggaattteecgteece
caccaagtccggatgctcactceccaaagtctcagcaggeccctgagggagggagetgtcagecagygyg
aaaaccgagaacaccatcaccatg (Seq ID No: 386)

Homo sapiens heterogeneous nuclear ribonucleoprotein F (HNRNPF):
cgaccttcctgeccgggecgggeggtcecgaggetgetggagtgecgtgagecaggecgegggaacgte
gcecgtcaccttgtecteggggecteggegetgettecegecaaaacacgtttaccgegegeccggge
ctcccaccttgcggaagggaccccaccaccacttggatttectgttgecaggttgagaacaaaaacat
gcacctggagtttcecccecggagecctetgegtggttgagettecggtggaatttecggggetettgget
gccagccgcecgettgectggtagcaacagaaaccagtectgectecgectecgtggacatttecattace
atccagaagtgtctcecccactgaaggcatcegtggttgtttttaagceccacaaaaaagecacaccecaa
gatcacctgacacccaccctgacaagtgtccatg (Seqg ID No: 387)

Homo sapiens islet cell autoantigen 1, 69kDa (ICAl):
ccgeccctttecctegectteggetgacgetgacgteggatgagtgatecggagggacgecteecgac
cgcggcecgggaggetectgggggccggggetecgaggttataatataacttatectctcatgettt
tttcctgcccececttetecececcaaatcatcaacaatagaagaagaagaaaacatg

(Seq ID No: 388)

Homo sapiens PWP2 periodic tryptophan protein homolog (yeast)
(PWP2): gtgtctctgtgggcggeccgeecgggttgagetgcggecacacgtgegacggeecgtgaty
(Seq ID No: 389)

Homo sapiens glutaminyl-tRNA synthetase (QARS):
gtttcttttagtttccggtgtctetgcaatg (Seqg ID No: 390)
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Homo sapiens stearoyl-CoA desaturase (delta-9-desaturase) (SCD):
cggcctctgtcectecteccecteccgeccttaccteccacgegggaccgeccgegecagtecaactect
cgcactttgceccecctgettggcageggataaaagggggctgaggaaataccggacacggtcaccegt
tgccagctcectagectttaaattccececggetcecggggaccteccacgcaccgcggctagegecgacaace
agctagcgtgcaaggcgcecgecggctcagegegtacecggegggcecttcgaaaccgecagtectecggcg
accccegaactccgeteccggagectcagecccctggaaagtgateccggeatecgagagecaagatg
(Seq ID No: 391)

Homo sapiens fragile X mental retardation, autosomal homolog 1
(FXR1): cggcctttgcggttccaacatg (Seg ID No: 392)

Homo sapiens musculin (MSC):
tagccettttcaaaaggcegcagettacecgeggtgegegeggattctggacttgggcegecaactegta
gtccacgctececggggtcagecagaggggegetcacgetectegecacccacctegetttcectecaccee
cgcgcettcecececggectgggtttttagtcttecttggagegetcectetggectecgectecgecaggga
gcggaaggcggagacagcgagactgygccaggggggaggaaagaggacgegtgtgggcaagggggac
aacgggatg (Seqg ID No: 393)

Homo sapiens RNA binding motif protein 8A (RBMS8A):
cgacctttccectectgegacagttteccecgaggtacctagtgtctgageggecacagacgagatecteg
atcgaaggcgagatg (Seq ID No: 394)

Homo sapiens heparan sulfate (glucosamine) 3-O-sulfotransferase 1
(HS38T1):
ggtcctetgegecctggcagecaggagtegecgecacgacecgeegggtetcagtgggtgectgege
cttctecccecgeccgectgeececcgggecateccagaaacttgetectacececgeecgecgggtgeteggeayg
tgctgcccatggeccageccaggagectatttagggegecggacgggcetggacagaggegeggete
agtaattgaaggcctgaaacgcccatgtgccactgactaggaggctteccecctgectgeggeactteat
gacccagcggcgcgcggceccagtgaageccaccgtggtgtecageatg (Seg ID No: 385)

Homo sapiens solute carrier family 12 (potas-

sium/chloride transporters), member 6 (SLC12A6):
ctgtctcttgtaggcagggatcacagtctgaaacgacagcaaggaagaggtaggcagggaaaacta
actggaaggaagtttaaatacagaaagagcaaagtattatctaactataacaatg

(Seq ID No: 396)

Homo sapiens apelin receptor (APLNR}):
cttcectecagggtetggagaacccagaggecagetectectgagtgectgggaaggactectgggeate
ttcagcceccecttettactcectetgaggectcaageccagaaattcaggetgettgecagagtgggtgacaga
gccacggagetggtgtecectgggaccctetgecegtettetetecactecccageatg

(Seq ID No: 397)

Homo sapiens calpain 1, (mu/I) large subunit (CAPN1):
cgctettectggttgggecctgecectgagetgecaccgggaagecagectcagggactgeagcgac
ccccaaacacccctcecceccaggaty (Seg ID No: 398)

Homo sapiens cyclin C (CCNC):
cttcetttegecgtegeegecgeggageggagtecgageecgagetgatttgatcgaggagegeggtt
accggacgggcectgggtctatggtegeteccgecgggecgectecgecggetggtgettttttatcaggg
caagctgtgttccatg (Seqg ID No: 399)

Homo sapiens glutamate dehydrogenase 1 (GLUD1):
cttcecteectagtegeggggagtctgagaaagegegectgtttecgegaccatcacgecacctecect
ccgettgtggeccatg (Seg ID No: 400)
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Homo sapiens guanine nucleotide binding protein-like 1 (GNL1):
cctecttectecgecgecggggegececteteggtgecactggetetcacgtgecagtageccacccece
gcatcatcctctecgectegetectggagggaagtgactatatctecececgteecgecttcecategee
gcecgeggeggtaattetgtcecgggeccgecegetgacgtcacctygctageccegectectectagggt
ccegggecceetgeggcgggggctgececeggggggcagtcagttgaggeggegggageteggeggag
ggcgggceccaggtgactggtccgggecatg (Seg ID No: 401)

Homo sapiens lysophosphatidic acid receptor 4 (LPAR4):
aggcctttttgtgtectgtttgcectaaaggecatgegggctacagecattcaagagagggagtcegttaa
caaagggaaagagataaatgtaaataagectcacatttacagaatgagecggtttgcagtaaaaaget
gcggcagceccagagtcetgectactttaggetgggctaacctttececctgtaaaaaaaaaaaaaaaaaa
aaaaaaaaaaaaatggataaaaatatgcacttccaaagggcgagttgecccatttacatgtttatta
gctaattatctacaggcatcagcacattctctcatctagcacactetttcttggggaggaaaatat
ttecctacecggtceccatagtgtcagagtggtgaaccecctgecageccagecaggectectgaaaaaaaagt
ccatg (Seqg ID No: 402)

Homo sapiens G protein-coupled receptor kinase 5 (GRK5):
gctectetttgcagagggggaaactcettgggcectgagagcaggaataatgeggtaggcaaggcgggce
tgctggctccecceccggetecggecagecageggceggcagecoccgagcagcggcecagcagecageggceageac
cccaggcecgctgacagceccccgecggecggeteecgttgetgaccgecgactgtcaatg

(Seq ID No: 403)

Homo sapiens glutamic-pyruvate transaminase

(alanine aminotransferase) (GPT):
agccctttectgtcececteccagtgaggecagetgeggtgaagagggtgetectettgectggagttcee
ctectgctacggctgeccccctececcagecctggeccactaagecagacccagetgtcgecatteccac
ttctggtcecctgeccacctcectgagetgecttececgectggtctgggtagagtcatg

(Seq ID No: 404)

Homo sapiens hydroxyacyl-CoA dehydrogenase (HADH):
gggtctcctcgetgtcgecgecgetgecacaccatg (Seq ID No: 405)

Homo sapiens high density lipoprotein binding protein (HDLBP):
tcttetectttaccaagatggeggettgtecctgtttegecacagttectaccttatgageteggt
tttcttatgcttataagagtggaacagcaaaagctggcaggctgacagaggcggectcaggacgga
ccttectggctactgaccgttttgetgtggttttececcggattgtgtgtaggtgtgagatcaaccatyg
(Seq ID No: 406)

Homo sapiens histidine triad nucleotide binding protein 1 (HINT1):
gttcctcecceccttettecgagectectectectggeecgeecgegegggagagaggecgagatg
(Seq ID No: 407)

Homo sapiens heat shock 70kDa protein 1A (HSPALA):
ctacctttttcgagagtgactecegttgtcccaaggetteccagagecgaacctgtgeggetgecagg
caccggcgcgtegagtttecggegtececggaaggaccgagetcttectegeggatccagtgtteegtt
tccagceccccaatctcagageggagecgacagagagcagggaaccggeatg

(Seqg ID No: 408)

Homo sapiens nucleolin (NCL):
cagtctttcgcectcagtctegagetectegetggecttegggtgtacgtgeteegggatecttcagea
ccecgeggecgecatcegecgtegettggettettetggactecatetgegecacttgtecgettecaca
ctccgeecgcecatcatg (Seq ID No: 409)
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Homo sapiens nuclear factor, interleukin 3 regulated (NFIL3):
ccgcececectttetttectectegecggeccgagagcaggaacacgataacgaaggaggeccaacttea
ttcaataaggagcctgacggatttatcccagacggtagaacaaaaggaagaatattgatggatttt
aaaccagagtttttaaagagcttgagaatacggggaaattaatttgttctecctacacacatagata
gggtaaggttgtttctgatyg (Seqg ID No: 410)

Homo sapiens protein phosphatase 1, regulatory subunit 3C
(PPP1R3C):
cagtctctcccagegaccgecgegggggcaaggectggagetgtggttecgaatttgtgecaggecage
gggtgctggettttagggtccgecgectetectgectaatg (Seqg ID No: 411)

Homo sapiens protein tyrosine phosphatase, non-receptor type 14
(PTPN14):
agttctttccaactttttectecggeggagtgagegcagegggegcagactegggggcaggttgetgt
gcttcteecgggctecageecgectgetetectggetcaggtecteggggagecctagacagacatcaa
gtggccactggcgcectecttecececteccagetgagecatectececeggectectegggegggacage
ccegtgettaggtttttctecttttetecceceggtgegectetgeteggactectecgegecgggate
gcggcggaaacctcecteccectttegectectgeggctecttececttegeccetectecgecagte
actggaatcaattccgtggggaatcggctececgecgeecgecgaaggacagectttecgegegggactce
cggggcgccacgggggccatgtaagcagctatcttccagagggcecacactgggecatggacacectt
ttcecctgectggaggagcacaggtgatagtgtaattttecagtcacgaaactgetaaggecatcte
aggggcgtgtgcgccaggataggcgggcggcgteccgaggaccacatagecatg

(Seq ID No: 412)

Homo sapiens selenoprotein P, plasma, 1 (SEPP1):
ctttcttttaagttgataacaatcagctcaggggtttgectetgettgcaaggtcactgcaagaatyg
aacattgaactttggactatacctgaggggtgaggtaaacaacaggactataaatatcagagtgtyg
ctgctgtggctttgtggagetgccagagtaaagcaaagagaaaggaagcaggcecegttggaagtgg
ttgtgacaaccccagcaatg (Seqg ID No: 413)

Homo sapiens serine hydroxymethyltransferase 2 (mitochondrial)
(SHMTZ2) :
agctcttctegegecatgegttctcececgaacggtettettecgacagettgetgeectagaccagagt
tggtggctggacctcctgegactteccgagttgegatg (Seq ID No: 414)

Homo sapiens tyrosine kinase with immunoglobulin-like and EGF-like
domains 1 (TIEl):
tttectettectecccagecacecgaccecacactgaccaacacaggctgagcagtcaggeccacagea
tctgacccecaggecccagetegtectggectggectgggteggectetggagtatyg

{Seq ID No: 415)

Homo sapiens coiled-coil domain containing 6 (CCDC6):
cctectttecccageccgecgeggecatg (Seqg ID No: 416)

Homo sapiens nuclear receptor coactivator 4 (NCOA4):
ggacctttcgcactcgggtcaggggtaaagcagectgtegettgecgggecagetggtgagteggtyg
acctggcctgtgaggagcagtgaggagaatg (Seqg ID No: 417)

Homo sapiens chromatin assembly factor 1, subunit B (p60)

(CHAF1B) :
gtgcctctgactgtccgggtceccctecageattttgecagetttctectgtecttgaagaagtagaacy
gtgcccgagaaacgttttteccecttecgagactcaggaggatgaaagtcatcacttgtgaaatagec
tggcacaacaaggagcccgtgtacagectggacttccageatg (Seqg ID No: 418)
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Homo sapiens 3'-phosphoadenosine 5'-phosphosulfate synthase 1
{PAPSS]) :
agccccgecccgetegetggectgecctectettgetacectececggegecagagaacceeggcetge
tcagcgecgectecgeggtcatg (Seqg ID No: 419)

Homo sapiens Fas apoptotic inhibitory molecule 3 (FAIM3):
tgcectectettgetacecteceggecgecagagaaccecggetgetcagegegetecgeggtecatg
(Seq ID No: 420)

Homo sapiens N-acetylated alpha-linked acidic dipeptidase 2
(NAALADZ) :
cagcctcectgecagegegetctetgtttetetgecageeccecgaagetecgegaatgtagecaggegece
caagctcggtcectcaagaageccatggeggaatccaggggccgtetgtacctttggatgtgettgge
tgctgcgetggecatetttoctgatgggatttatggtgggtaagt (Seqg ID No: 421)

Homo sapiens abl-interactor 1 (ABI1l): ctgtctctttaacgcgagaggaag-
cgatgcagaggggtggaaaatg (Seqg ID No: 422)

Homo sapiens potassium voltage-gated channel, Isk-related family,
member 3 (KCNE3):
ctteccttttetgecttectetectgetttetagetetgggetttecccageteccgaagtcaatactga
gatcccagatgtgtccagagacatcctgaagaggcectcgggggtggaggagecttagtgtgtcecaca
aagggactcctgaaactgactgagagceccagt (Seqg ID No: 423)

Homo sapiens target of mybl (chicken)-like 1 (TOM1L1):
ggccctcectggcgctaccatg (Seqg ID No: 424)

Homo sapiens ubiquitin-like modifier activating enzyme 2 (UBA2):
cgcccttcccccacccgcttccggccgcggctcggttctcccgcctccgcctccgccgcggctcgt
ggttgtcccgeccatg (Seq ID No: 425)

Homo sapiens scavenger receptor class B, member 2 (SCARB2):
ctcecectecttgecagttggatceccctggegggtgeggeccggeccggeccgtgageggegeacagaat
g (Seqg ID No: 426)

Homo sapiens insulin induced gene 1 (INSIG1):
actcctectttecccegeccegectecgttcggagagecggcgggegggegecteteggecaggaa
gcgcectecttggacgcgtgtgaccgatg (Seq ID No: 427)

Homo sapiens kinesin family member C3 (KIFC3):
aggcctcttctgaggectctaggtgecccagtagecagggcectictgecagcaaggecgggaactgetyg
caccattggtgtgttttaccttaagggactccaggcagettecttgetgggaagatattcatttge
tggggtggggctgggggtygcagaggtaggaagtgectgtggctagaaggcggcectggecagegagta
ggtggtggagcgagtgagagegtgtgegectgtaaacagtgtgagtgeatyg

(Seq ID No: 428)

Homo sapiens LIM domain kinase 2 (LIMK2):

aggcctettectgaggetctaggtgecccagtagecagggcecttetgecagecaaggeecgggaactgetg
caccattggtgtgttttaccttaagggactccaggcagecttecttgetgggaagatattcatttge
tggggtyggggctgggggtgcagaggtaggaagtgctgtggetagaaggcggectggecagegagta
ggtggtggagcgagtgagagegtgtgegcetgtaaacagtgtgagtgecatgtgecgecagegegtgea
aggacacggtaagggatgtacatgtattgtctecgtgagtaagagettgtgtgtgtgttgggatygygg
aagacacgtactggtatgagagcccgegtgagaagtgtatgtgtgagtactcgegtggaagttttyg
cactcgggtttgaggctgtgcaaaagtacgcatggcectcaccaggtgtggggctgtgtgggetgect
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cgtgtgtgccagecccgtgtgcaggectgttttgtgagagecttcagggaacgecatgagecacgtgtyg
ccagtgegagtgegggacgcggggaggcgggagagaccgagtgggaggcececgegaaggagtggyga
gtgggagtgggagtgccggcgggagacctgegggggcgegeccgggetgacgegtgegegecagtyg
cgcgtgagtgcgggecgcegegecgecgeccececcgecggggtecggagecggttgecatgggaacgcgce
cgcggeccgagttaatcatttectgtggaaagtgtgecgggaggggegegagegggcetggecgagga
ggaggcggcggegtggagetgectectgecggegggecgggcecgggecgageceegggegetgegyg
cgacgcctggatcecctgectcececgecaggecggetgectggtgeccegaggaggetgctgagececay
gccatg (Seq ID No: 429)

Homo sapiens lectin, mannose-binding, 1 (LMAN1l): cctcctccgegttcca-
gaatccaagatg (Seg ID No: 430) :

Homo sapiens MRE11l meiotic recombination 11 homolog A

(S. cerevisiae) (MRE11A):
cgttctctcecececgeggaattcaggtttacggecectgegggttectcagaggcaagttcagacegtgtt
gttttcttttcacggatectgecctttettececcgaaaagaagacagecttgggtegegattgtggyg
gcttcgaagagtccagcagtgggaatttctagaatttggaatcgagtgecattttectgacatttgag
tacagtacccaggggttecttggagaagaacctggtecccagaggagcttgactgaccataaaaatg
(Seg ID No: 431)

Homo sapiens nascent polypeptide-associated complex alpha subunit
(NACA) :
ctteccttetgcaacaggecgtgggtcacgetctegeteggtetttetgeegecatettggttecgeyg
ttcccectgecacagtaagtactttectgtgecgetactgtetatcecgcagecatecgectttetttegg
gctaagcecgcecccggggactgagagttaaggagagttggaggetttactgggecacagggttecta
ctcgcecectgggectecggacaaaatggggtetgeggttggtgtectggcaaaagcagggtagaag
ggctgcggggcgggeccagaatceccgagectgcagagatgggagecagttgecagtgttgagggeggaa
gaggagtgcgtettgttttgggaactygcttcacaggatccagaaaaggaaaty

(Seqg ID No: 432)

Homo sapiens claudin 11 (CLDN11):

cgccecttegecgetgagetecgecagecteccggegeccacctecacctcecagtgteccgectegggece
gtcgcecctceccageggetecgegagegtgggagacgtacctgggecaggcecactgtecageeccaggecca
ggcacagccecgtgaggggegaggcacggggacatecctggeggeccaccatg (Seq ID No: 433)

Homo sapiens retinoblastoma binding protein 4 (RBBP4):
ccgeccctecegecaacgetcecgaccecaggattecceeggetegectgececgecatyg
{(Seq ID No: 434)

Homo sapiens acyl-CoA synthetase medium-chain family member 3
(ACSM3) :
cecetettetttagactgecacgaggaaaaagcagatgtgagaactcaaggttcagggetgetette
taagaaacaagtctgccataatctceccatctgtgttggaatctgttaactaatgaactggtcetetgt
gcaaatcctgagtgctaaagecttccaacaagactgatg (Seqg ID No: 435)

Homo sapiens syndecan binding protein (syntenin) (SDCBEP):
cgctctettacactcecgggectcagaagteecgtgecagtgacecggaggecggcggcecggcgageggtte
cttgtgggctagaagaatcctgcaaaaatg (Seg ID No: 436)

Homo sapiens serum/glucocorticoid regulated kinase 1 (SGK1):

agtccttctecattecttgeccecgeccaaggetctettecacectteceecgegggggtectetegttt
tctgtecteccaaatgectggcectteccegectttecteccecegettatttacttaattaaggecetggy
gctgcaccccaceggecagetecttegggggtgtggecgaagagetccgagggeggggetgacegag
ccatattcgggegtggeeggtggtgattggtgagggeggggectgecgecagggggcggggectgea
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ggtttggccccecgecagggagegecagetggegecgetgggagetggtggegeggegeaggteccegge
cgagtgtggcgcagcagtggcggcecgettceccececattegecatgegecgggggtgggtgeccgaaggtt
gcatgatggaatttgaacattacttcaagaggttttgtattttggattagttaattgggtttgtce
tctgetgactgtttcttcggatgecattttttggtgtgectecttgagggattaaatyg

(Seq ID No: 437)

Homo sapiens Wolf-Hirschhorn syndrome candidate 2 (WHSC2):
cgtcecttecggcetcecteggetttgecacaaagetteccgaagacgecggecgctacccggagacgegyg
tcgecacccagaagegetcetoocgggaagecccgetegtgggaccgegcecacctgegeecgectetyg
cggcccgcecageccgacgggegecgecatgttggggtectagegagggacgegtaggtgtcttcata
agatg (Seg ID No: 438)

Homo sapiens nuclear receptor subfamily 1, group H, member 3
(NR1H3):
cagteccttttgcaagagetgetaagagegetgggtaaggagaggaaggggagagacatggaacttyg
gctggtctgecagggaaatgecactgttttggececgggagtagggggegggagtggegggagaggggg
tggcecggctggggaggagecagectggtggagaagetgecctgtgggegggggtgaggaggggagy
gctgtggtcaccaggcaggaaggaggggtggectgacececteggcagteecteccecctecagecttte
cccaaattgctacttctcectggggectccaggtectgettgtgectcagetecagetcactggetggece
accgagacttctggacaggaaactgcaccatcectcecttcteccagcaagggggctccagagactgec
cacccaggaagtctggtggecctggggatttggtgggtctgectecttag (Seg ID No: 439)

Homo sapiens glypican 6 (GPCG6):
cctectttetectteectettgectecagtgactgtctecaggatttetetettectatttcagga
ggactctcacaggctcecccacagectgtgttaagetgaggtttcceccctagatectegtatateecccaa
cacatacctccacgcacacacatccccaagaacctegagetcacaccaacagacacacgecgcegeat
acacactcgctctegettgteccatcectcececteccgggggagecggegegegeteccacctttgecge
acactccggcgagcecgageccgeagegcteccaggattetgeggetecggaacteggattgecagetcet
gaacccccatggtggttttttaaacacttcttttecttectettectegttttgattgecacegttte
catctgggggctagaggagcaaggcagcagecttecccagecageccttgttggettgecategtece
atctggcttataaaagtttgctgagcgcagteccagagggctgcecgectgetegtececteggetggea
gaagggggtgacgctgggcageggcgaggagegegeegetgectctggegggettteggettgagyg
ggcaaggtgaagagcgcaccggecgtggggtttaccgagetggatttgtatgttgecaccatyg
(Seqg ID No: 440)

Homo sapiens peptidylprolyl isomerase F (PPIF):
cggccttetgggegegegegacgtcagtttgagttetgtgttectecececgecegtgteccgececgac
ccgegeccgegatg (Seqg ID No: 441)

Homo sapiens ARPl actin-related protein 1 homolog A, centractin al
pha (yeast) (ACTR1A): agttccttccccagaaggagagattcctctgecatyg
(Seqg ID No: 442)

Homo sapiens tripartite motif containing 28 (TRIM28):
ggctctttctgegagcgggegegegggecgageggttgtgettgtgecttgtggecgegtggtgegggt
ttcggcggcggctgaggaagaagegecgggeggegecttegggaggcgagecaggcagecagttggecyg
tgccgtagcagcecgteccgegegeggegggeageggeccaggaggegegtggeggegeteggecteg
cggcggcggeggeggcageggeccagecagttggeggegagegegtetgegectgegeggegggcecc
cgcgeccctecteccecectgggegeccccggeggegtgtgaatg (Seq ID No: 443)

Homo sapiens amincadipate-semialdehyde synthase (AASS):
cggecttecateccagtttettectaggaattcggagectecectgecagegactcecggaagattegag
gcggegggggacaagteggegecccagageggacgagtcaccaggtgtecaagatg

(Seq ID No: 444)
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Homo sapiens cornichon homolog (Drosophila) (CNIH):
ccgectttetecgetggecaacggegecgetceecgetectectecceceagecatyg
(Seg ID No: 445)

Homo sapiens M-phase phosphoprotein 10
{03 small nucleolar ribonucleoprotein) (MPHOSPHI10):
ctcecetteecttgeatgetgecattgtgtegggagttgetgacagecatg (Seqg ID No: 446)

Homo sapiens ubiquitin specific peptidase like 1 (USPL1):
ccgcecttectagtggagacgcgagtgggggaggagcagteccgaggggaacgtgggttgaacgttge
aactagggtggagatcaagctggaacaggagtteccgatcgacceggtaccaagaaggggagtgecce
gecggcagggttcattgaaaaaatocttagtgatattgacatgtectcaagtgacataaattagecaa
tgactcggaatg (Seqg ID No: 447)

Homo sapiens solute carrier family 23 (nucleo-

base transporters), member 1 (SLC23Al):
tggcetttgtcaagtcatccecectettetectcaggaactgcectcaaacctgtgecceccaaagatg
(Seqg ID No: 448)

Homo sapiens splicing factor 3b, subunit 4, 45kDa (SF3B4):
ggatctctttcgecatg (Seq ID No: 449)

Homo sapilens DnaJ (Hspd40) homolog, subfamily A, member 2 (DNAJAZ):
ctgtctcecteggectgtgecgecgecgacgeegettgtgggeccgacteegetetgtetgetteg
ccaccttctcecececgagecactgeceggecggecgecatg (Seq ID No: 450)

Homo sapiens calicin (CCIN):
catcctcectettecaccectectettcteecctggtcaacegetetgcaaacaaccatcaatctgatcecce
acaggcctgagaaagtctgcectctceccagtacctgetgectgatctgtttcagecgacaagaggeacceca
tg (Seq ID No: 451)

Homo sapiens mannosidase, beta A, lysosomal (MANBA):
ctgcctttecgatctectecacatcteggtggegegggatctcaagatg (Seq ID No: 452)

Homo sapiens microtubule-associated protein 1B (MAPIB):
aatcctttetectgecgecagtggagaggageggecggagcgagacacttegecgaggecacagcagce
cggcaggatg (Seq ID No: 453)

Homo sapiens malate dehydrogenase 1, NAD {(soluble) (MDHI):
gagccttttctegetaacaccgetegecctetecgagtecagttecgeggtagaggtgacctgacte
tctgaggectcattttgecagttgttgaaattgtecececgecagttttecaatecatg

(Seq ID No: 454)

Homo sapiens microfibrillar-associated protein 1 (MFAP1):
gtttctctatcagtcgegecagetgtgttegeggactcaggtggaaggaatttcttctettegttga
cgttgctggtgttcactgtttggaattagtcaagtttcgggaatcaccgtecgetgecatecaacatyg
(Seq ID No: 455)

Homo sapiens chaperonin containing TCPl, subunit 3 (gamma) (CCT3):
ggttctctecteteccagaaggttcectgecggtteccecccagetectgggtacececggetetgecategegte
gccatg (Seqg ID No: 456)

Homo sapiens tubulin, alpha la (TUBAlA):
caacctctcctettegtetecgecatcagetecggecagtegecgaagecagecaaccaty
(Seq ID No: 457)
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Homo sapiens CD164 molecule, sialomucin (CD164):
ctttcteccgaacgccagegctgaggacacgatg (Seq ID No: 458)

Homo sapiens cysteine-rich secretory protein 3 (CRISP3):
ctctctetgecaccttcecettetgtcaatagatg (Seg ID No: 459)

Homo sapiens SMYD family member 5 (SMYDS5):
cggcctccatgtgegacgtgttctecttectgegtgggegtggecgggecgegegegggteteegtgg
aagtccgtttcgtgagcagecgccaaggtgaggtecggggegggtectgecgggagectetecccagt
ccggccatg (Seg ID No: 460)

Homo sapiens kelch repeat and BTB (POZ) domain containing 10
{KBTBD10O) :
ctgcctttttacagectagacctgtgtgetgecaaggagectaaggecttcagtgteceecttecttace
caggtttctcacagaatg (Seqg ID No: 461)

Homo sapiens aldo-keto reductase family 1, member Al (alde-

hyde reductase) (AKRIAl):
ccgccccttgecacecgeccacgtggecagegecacctgectecattgtgeccaggagttctecaaacce
cgcgctgeggagtgagtgaccaagttccggccagttegacctegaggatceccagaggtggagacggt
actacctcccagectctgttttccatcecccttcaggtecttectegggaggeggcgaaggeggtceca
ccecectgegegtgatectttatgecceggeccectgecectecctecgggtggaacttecececteacege
cagacttaagctgaggatcgttggatctctggcggggtgcagaactgagecccaggecacagtacce
tattcacgctetgtgettgtgeccaaggtttcaagtgatecteececgectecagectgeccaggtgetyg
agattacatgtatgagccactgcacctggaaaggagccagaaatgtgaagtgctagetgaaggatyg
agcagcagctagccaggcaaagggggcaatg (Seqg ID No: 462)

Homo sapiens TRK~fused gene (TFG):
tgttcttececcacctgecacgtacagageccaagttctegetaggettgttgggtecagegegatt
ggccggggececgegegagectgcegagegaggtgeggeggtcgegaagggcaaccgagggggcecgtyg
accaccgcecteccegegacgecccagtcecagtggectegegtcecgeccattecageggagacctgeyg
gagaggcggcggcecgeggectceccgcecaagecgtetttectctagagttgtatatatagaacatectgyg
agtccaccatg (Seq ID No: 463)

Homo sapiens 3'(2'), 5'-bisphosphate nucleotidase 1 (BPNT1):
catccttectcaaaagacttattgacagtgccaaagectecggtactggacacaacgagggacctgggt
ctacgataacgcgcecttttgcectcectectgaagtgtetttggteccaacgttgtteccagagtgtaccat
g (Seq ID No: 464)

Homo sapiens guanine nucleotide binding protein (G protein):
ttttctctectetetttcactgcaaggeggcggecaggagaggttgtggtgetagtttectectaageca
tccagtgececatectegtegetgcagegacacacgetctegecgecgecatyg

(Seq ID No: 465)

Homo sapiens major histocompatibility complex, class II, DM alpha
(HLA-DMA) :
caccctcteggggagggagttggggaagetgggttggetgggttggtagetectacctactgtgtyg
gcaagaaggtatg (Seqg ID No: 466)

Homo sapiens transmembrane protein 50B (TMEM50OB):
tctecttectgegegegegectgaagtecggegtgggegtttgaggaagetgggatacageatttaa
tgaaaaatttatgcttaagaagtaaaaatg (Seqg ID No: 467)
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Homo sapiens lactoperoxidase (LPO):
cagtctttcecctgectaagcectcagegtetectecaagecacatcaaaatetttecttetgggecttt
cccagaagtgaattcttgectggaaggtataaaagaccagctcctccaagcagagcaactceectgge
tgccgtgaaaagacaaggcactgggecagtgatg (Seq ID No: 468)

Homo sapiens NEL-like 2 (chicken) (NELL2): ctgcctttacaacagaggga-
gacgatggactgagctgatccgecaccatg (Seqg ID No: 469)

Homo sapiens nucleobindin 1 (NUCB1l): cgccctcectgcggtgaaggagagacca-
cactgccatg (Seqg ID No: 470)

Homo sapiens paired box 9 (PAX9):
aagcctcectttcatcggggcacagacttecttttacttcecttecttttgeectectegectectectece
tgggaagaagcggaggcgcecggcggtecggecgggatagcaacaggecgggcecactgaggeggtgeg
gaaagtttctgtctgggagtgcggaactggggececgggttggtgtactgectcecggageaatyg

(Seq ID No: 471)

Homo sapiens cyclin-dependent kinase 16 (CDK16):
cgeectttattecttgecteggectegecacagagagcaaatcagattggctgggcgacaacctcaaa
gggcggggctgecacacgttcecactacgggaatgaggtageggtggagggggecagttgggeggggata
ggccgtcectagctaaggtggtaaaggccaataactcettcaggetgectctectegaaaagtcatcet
tctegegaacctttaaaatgecttcectcececcaageacctcaagggactagaactgagtgettceatt
tgtcttttttccteccttgcaaaagtceccgtttgeccaccatggggatgtaccaagtgagaccgagta
gggggaacgagtggtgattgacgcgccaggttactggeccactgetcacctaggegctagecaaactt
ctgccaagatcggaactgagtactaaacagcctecacagttetecctggtgecgtetecggettag
cgccgecatcecctectectgggetecgegatggecgegtececteecegetgeggacgggtectttggtac
atg (Seq ID No: 472)

Homo sapiens serpin peptidase inhibitor, clade E

(nexin, plasminogen activator inhibitor type 1), member 2 (SER-
PINEZ2) :
ctgecctetttecggetgtgaccectectegeecgeecgecgettggetgegtectececgacteceeccgege
cgccgagaccaggcteccgetececggttgeggecgecaccgecctecgeggecgeccectggggatee
agcgagcgeggtegtecttggtggaaggaaccatg (Seqg ID No: 473)

Homo sapiens pancreatic lipase-related protein 1 (PNLIPRPI1):
aactcctttecececectgetgtgacgtacaggtgaggtaaacagtactgaagtccagggegteggtge
tcactgctctggcaatgeccggtgagactgaattatgtttaaatttattgtagatg

(Seq ID No: 474)

Homo sapiens peripherin (PRPH):
ggctcctteccagecceceggectagetetgegaacggtgactgeeccatecttggecgecaatg
(Seq ID No: 475)

Homo sapiens RADZ1 homolog (S. pombe) (RAD21):
gacccttttceccccteeccgggecacccageccgeccaactcececcageggagagcaaggttttettet
gttttcatagccagccagaacaatg (Seq ID No: 476)

Homo sapiens signal sequence receptor, delta (SSR4):
ttttcttttecctectaggcagagaagaggegatyg (Seq ID No: 477)

Homo sapiens tissue factor pathway inhibitor (lipopro-
tein-associated coagulation inhibitor) (TFPI):
ctcectetttgctetaacagacagcagegactttaggetggataatagtcaaattettaccteget
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ctttcactgctagtaagatcagattgecgtttctttcagttactcecttcaatecgecagtttettgate
tgcttctaaaagaagaagtagagaagataaatcctgtcttcaatacctggaaggaaaaacaaaata
acctcaactccgttttgaaaaaaacattccaagaactttecatcagagattttacttagatg

(Seq ID No: 478)

Homo sapiens ubiquinol-cytochrome c¢ reductase binding protein
(UQCRB) : gcttctetttectggtcaaaatg (Seq ID No: 479)

Homo sapiens mitogen-activated protein kinase kinase kinase 12
(MAP3K12) :
ccgecttttgtgctgeggecgecggageccccgagggeccagtgttcaccatcataccaggggccag
aggcgatg (Seq ID No: 480)

Homo sapiens sushi-repeat containing protein, X-linked (SRPX):
tggtectcetteggtectectgecgececcegggaagegegetgegectgecgaggegagetaagegeeeyg
ctcgeccatg (Seq ID No: 481)

Homo sapiens aminopeptidase puromycin sensitive (NPEPPS):
ccecectetecctecctecttgegggecctecteccctteoctecectecgeeceetteccegtagg
cagcccgeccgcecagtecgeccgeaccgectectteccagecectagegetecggetgggtetete
cceccgececccaggcetecceeggtegetetectecggeggtegecegegeteggtggatyg

(Seq ID No: 482)

Homo sapiens fibulin 5 (FBLNS):
tcgecttetgeccgggegetecgecagecgagecgeggecggggaagggcectctectececcagegecgage
actgggccctggcagacgccccaagattgttgtgaggagtctagecagttggtgagcecgetgtaate
tgaaccagctgtgtccagactgaggceccccatttgecattgtttaacatacttagaaaatgaagtgtt
catttttaacattcctecctccaattggtttaatgectgaattactgaagagggctaagcaaaaccag
gtgcttgcgctgagggetetgecagtggetgggaggaccececggcegetecteceegtgtectcectecacyg
actcgctcggeccecctctggaataaaacacccgegagecccgagggeccagaggaggecgacgtgec
cgagctectceccecgggggteccgececgegagetttettetegecttegeatetectectegegegtct
tggacatg (Seqg ID No: 483)

Home sapiens lysophospholipase I (LYPLAL}:
cgctcttecttecgettgegetgtgagetgaggeggtgtatg (Seq ID No: 484)

Homo sapiens high mobility group nuclecsomal binding domain 4
(HMGN4) :
tcgtettetetgtecttagggetggtgetggecectgeccacgectagggetecggegegtcacggge
ctcagctgggattceccecgegececteggacggecacgagacteggacatettteccaggaacagegtyg
aggaggacagaagcacccaacaggactgctcaagccacctgecgaacactgctgctaccatg

(Seq ID No: 485)

Homo sapiens eukaryotic translation initiation factor 3, subunit M
(EIF3M) :
agttceccttttecggtecggegtggtettgegagtggagtgtececgetgtgececgggectgeaccatyg
(Seqg ID No: 486)

Homo sapiens Sec23 homolog A (S. cerevisiae) (SEC23A):
cctectecttgacgtggcagaggeggecgeccagecatyg (Seq ID No: 487)

Homo sapiens cartilage associated protein (CRTAP):
cgtectetttectttecttcecteeccteecectttteccttecttegteccttecttecttectttege
cgggcgcgatg (Seq ID No: 488)
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Homo sapiens vesicle amine transport protein 1 homolog

(T. californica) (VAT1):
ccgeeccteccgetggateccgecagecgeggetetteecgacgegttecgecttecccagetgtyge
actctccatccagetgtgegetctegtegggagteccagecatyg (Seq ID No: 489)

Homo sapiens importin 7 (IPO7):
gcttctectttectttecgegecggttgecgetgeggagegecggecgggtecatgtgegeagtgagtygyg
cgctattcecctggcccagtagecaccecgageccegggtttgaccgagtecgegetgegatyg

(Seg ID No: 490)

Homo sapiens ATG7 autophagy related 7 homolog (8. cerevisiae)
(ATG7) ¢
gctecctttgecgeacgegegecgettcccagtggecaagegegggecaggacecgegttgegtcateggg
gcgegegectcagagagagcetgtggttgecggaagttgageggeggtaagtgagecgeggegggeg
agggtgtagtggggtcttgectgggccggttttggaggectggagtcaaggggcgagetegecaggg
agggcgagggtcacagcaagtcectcaggatcectectetgecagtttectgggtggtecttectectee
agggactcactgattccggectggegeccttegtetgtagecgegteccctcagactggttcagtece
ggggtcttctgacttggaagctcgtgectgatttectaagtcagecectectgtectettggtagge
agtgctcagaatcttcagtgttggaacacgggagatgggacatttggattcccagectggetgtgt
ctggatttgctgtctctggcacgttecttecccatctaagetgettttccatectgecaaaatgggaa
tgataatccgccatttgtttaagtgaggaggttaaataagtttactttctgagaaagaagattcte
gattccttggttacagggttagaaactaatg (Seqg ID No: 491)

Homo sapiens dynactin 2 (p50) (DCTN2):
cgctcectttgececgecgecttageccgggacccgaaccecagectecteccctaccecgaacaccggcee
ccggctcecaccgaggeccgggteccccageccgtetegecgecgecatg (Seg ID No: 492)

Homo sapiens acidic (leu-

cine-rich) nuclear phosphoprotein 32 family, member B (ANP32B):
agcccccttttececteecatggtttctetecgetecegtgagtaacttggeteecgggggctecgete
gcctgccecgecacgecgeccgecacccaggaccgegecgecggecteegeegetagecaaacecttcece
gacggccctcecgetgcgecaagecgggacgectcectecceccecteccgeececececgecgeggaaagttaagtt
tgaagaggggggaagaggggaacatyg (Seq ID No: 493)

Homo sapiens protein C receptor, endothelial (PROCR):
acttctcttttcecectagactgcagccagecggageccgecagecggeccgagcecaggaaccecaggtee
ggagcctcaacttcaggatg (Seqg ID No: 494)

Homo sapiens actin related protein 2/3 complex, subunit 1A, 41kDa
(ARPCI1A) :
cgctceccecectetgggettecgtecctecgeccgegececgacggagectgttegegtecgactgeccagag
tcecgecgaatcectecgetecgageccgteccggactecceegateccagetttctectectttgaaaac
actaagaataatg (Seq ID No: 495)

Homo sapiens chaperonin containing TCP1l, subunit 4 (delta) (CCT4):
aggcccceccttetceegectecgectecteccgacgecggegeegetttectggaaggttegtgaagge
agtgagggcttaccgttattacactgeggccggeccagaateecgggtecatececgtecttceccgagcee
aacccagacacagcggagtttgecatg (Seqg ID No: 496)

Homo sapiens Niemann-Pick disease, type C2 (NPC2):
gcttettteccgagettggaacttegttatececgegatg (Seqg ID No: 487)

Homo sapiens phosphoribosylaminoimidazole carboxylase, phosphoribo
sylaminoimidazole succinocarboxamide synthetase (PAICS):
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acccctecttttctagagttectgectegetteececggegeggtegecageecctecageccacttaggata
atg (Seqg ID No: 498)

Homo sapiens STé (al-

pha-N-acetyl-neuraminyl-2, 3-beta~galactosyl-1,3)~N-~acetylgalactosa
minide alpha-2,6-sialyltransferase 2 (ST6GALNAC2):
ctceettectgectgggacgtcagecggacggggegetecgegggecggggctgtatyg

(Seqg ID No: 499)

Homo sapiens polymerase (RNA) III (DNA directed) polypeptide C
(62kD) (POLR3C):
aagccctttccgaggatggcaaaggatctgggaatgettcetccaaagatatgtggatggacgaaat
aggtctctggtgatactgaggcggggtggggacggggaggcaaagacttggettcttaggaattgg
aagaaataagtaaacaatgtttggtagcaatttgtaataaggaagtaatcataaaattaactacgt
ccgtttctgattgtgtcaactttgtcaaggagtagaagtttaagaattgaatactgtcectgcaaac
aacgtaacctcatctecctgtttgacacaccectgttgagaagcagtectttacctectaaatttett
tttcgaaattatcatttecctttatggactgagaataacactgectgttcactcecceccaccgagetgty
aacagtgaccttaattcttccaagcagggaagtgtagaaactaaggtctgtgacagaccgcaaaat:
catctcccaatctttaaggaaaatcagaatcacgcataatcccatagagataaatttgatgcatag
tcttttcctatgecatacatttttectttttttttacaataattgaatttttatattttttecagett
gcttectgtcacttaatatattatgagtaattttttttggttttttttgttttggagacagaatcte
gcactgtcgcecegggttggagtgcagtggegegatcteggetcactgcaacctetgectececgget
tcaagcgattctecctgtctcagectcecectagtagetgggattacaggcaccecgccaccacgececag
ctaatttttttgtgtgtttttagtagagaaggggtttcactatattggccaggctggtctcaaact
cctgacctcatgatacgcccaccteggtcectcccaaagtgetaggattacaggecctgagcecacecgeyg
ccagcctattatgaataattttctacatgaatacgcatcgtactaaataactttaaatgttggtgt
agtatgccattgtatgggtatggcatcatttattgttagacgttagattgtttccactaagteggt
attataaagagaactaatgacttcattattattagctttttctttctttggacacaatatccaaaa
agaaattgttgtttcaaagatatgcaagatttttaaggectttttgatatgtattgtcaaattgcce
tccagaaagaatacatgaatttacactcagcagctctgecttccagegtgaaagactttctattgta
ccattttggtgttttttcectagetectcagactecccagtacaatg (Seq ID No: 500)

Homo sapiens influenza virus NS1A binding protein (IVNS1ABP):
gtgtctcceggtegegegtggaggteggtegetcagagetgetgggegecagtttetecgeetgetyg
cttcggegeggcectgtatecggecgagegagegagttececgegagtteteggtggegeteccecttect
ttcagtctccacggactggecectegtecttctacttgaccgectecegtettecgeecgecttetgyg
cgcttteecgttgggecgattecececgecegettectectgetteccatecgaagectectagaaatgaatg
tttcecatctcttcagagatgaaccagattatgatgcatcattatcacagaagaaattegtgtctat
agcttttaaggacttgattacatcattttcaagcecctgatagttttggaatcaccattagagettaa
gacacacctgcecttcatttcaaccacctgtcecttcatacecctgacgaagtgcaccttttaacactce
tttgtccttggattacttaagagttcccagaaatacatttgcecaccaacagagtagccaaatttat
aaggaaaaatg (Seq ID No: 501)

Homo sapiens thioredoxin interacting protein (TXNIP):
acccetetttttecteccaaaggagtgettgtggagatcggatetttteteccagecaattgggggaaag
aaggctttttctctgaattcgettagtgtaaccageggegtatattttttaggegecttttecgaaa
acctagtagttaatattcatttgtttaaatcttattttatttttaagctcaaactgcttaagaata
ccttaattceccttaaagtgaaataattttttgcaaaggggtttectegatttggagettttttttte
ttccaccgtcatttctaactcttaaaaccaactcagtteccatcatg (Seq ID No: 502)

Homo sapiens ecotropic viral integration site 2B (EVI2B):
ttttectttettagccaaatcaccaaaatgtccagttagaacaagaatttagecattctgecaaaaga
agttaacagctgagataacgaggaaatattctgaaatg (Seq ID No: 503)
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Homo sapiens guanine nucleotide binding protein

(G protein), alpha inhibiting activity polypeptide 3 (GNAI3):
ggttcttctgggcgctaagggagctgacggagagggecaccgceccagecaatagacggtgecteage
ctgccgagecgcecagtttcecegtggtgtgagtgagtecgggeecegtgtecectetcececgecgecgececa
tg (Seqg ID No: 504)

Homo sapiens polymerase (DNA directed), eta (POLH):
cggcccttcecgecagegggegegctgtcagacctcagtetggeggetgecattgetgggegegecgetce
tecgtetgatcecectgetggggacggttgeccgggecaggatcectttacgatecectteteggtttetece
gtcgtcacagggaataaatctcgcectcgaaactcactggaccgcetcctagaaaggcgaaaagatatt
caggagcccttcecattttectteccagtaggcaccgaacccageatttteggcaaccgectgetggea
gttttgccaggtgtttgttaccttgaaaaatg (Seq ID No: 505)

Homo sapiens solute carrier family 2 (facili-

tated glucose transporter), member 1 (SLC2A1):
cgctectetggcaagaggcaagaggtagcaacagegagegtgeeggtegetagtecgegggteceega
gtgagcacgccagggagcaggagaccaaacgacgggggteggagtcagagtegcagtgggagtecece
cggaccggagcacgagectgagcgggagagecgecgetegecacgecegtegecacecegegtacecegg
cgcagccagagccaccagegeagegetgecatg (Seqg ID No: 506)

Homo sapiens zinc finger protein 138 (ZNF138):
gggtctttgtctcgectgcagegggtgetgcaggtetggecttcacttttetgegtectecttactec
tagaggcccagectetgtggegetgtgatcectggttattgggagattcacagetaagacgecaggat
ccceccggaagcectagaaatyg (Seq ID No: 507)

Homo sapiens ubiquitin specific peptidase 3 (USP3):
ctttetttgacgcaagggctcgagacgcagecgecgteggecgagecgeccggcectagaagegacace
agacggagcctceccggagttcectecgceccecccacctegecgggtectggageecgecagtectececcaget
gccctcectegtggecatg (Seg ID No: 508)

Homo sapiens calcium channel, voltage-dependent, gamma subunit 3
(CACNG3) :
ctgtcttttcteccagtttgagecgggggtgtecgggagecaggeggagagetttectgegaggetgtgyg
aagcagtgaacactcttctcageggectecgecteccageagtgetattttttgecateecgeecteac
ccccagcacacgcgctcgecacacacacgcacgcacgecacacacacacacacacacactcacacaga
gacctctctgggtttctttgecttgagtectececeggggctgtgagaagceccaggegecatctcaaaccy
agctggcagctccaggctcecggagecatgecctgecacggaccectegtcectttaccacgetectgagyg
aatgaaaggaacccagggaccctcagaaggcagcagtgatgcggaccaaccecccecggagectgeac
ccttecgagggcecataggegacccagggaactggagagagetccagaaaggaaatceccagetttee
caaagtccctgtggatgctgacaaaaggagacctgaatttttggaagagecctgtactaggttaccce
ggctgcagagtgattttceccteccggcactgactcteccectceccaacececcagecgteccagagtac
catgaagaattatg (Seq ID No: 509)

Homo sapiens guanine nucleotide binding protein
(G protein), beta 5 (GNB5): ttccctctccgectgcgtcccecgegegaagatg
(Seq ID No: 510)

Homo sapiens chaperonin containing TCPl, subunit 8 (theta) (CCT8):
cttecteecgeggtettecgageggtecgegtgaactgettectgecaggetggecaty
{Segq ID No: 511)

Homo sapiens prostaglandin E synthase 3 (cytosolic) (PTGES3):
cgctcttteccecgegeggtgecattetggggeccgaggtecgagececgecgetgecgecgtegectgagy
gaagcgagaagaggccgegaccggagagaaaaageggagtegecacecggagagaagtecgacteect
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agcagcagccgccgcecagagaggeccgeccaccagttcgeccgtececctgeccecgttcacaatg
(Seqgq ID No: 512)

Homo sapiens zinc finger protein 266 (ZNF266):
ttttcttectggtggegtttgggecttaatacagetttggecgaggteggatgacgggtgggagecayg
cggtggaaggggtggcgaaagtaccggtttgeccccaggecgecgaggggectecttagagagacct
tgcctgctecgetegegtecgeecggggececgegegggtectectggecgecgecaggttcaaaaagee
actcgagttgtcactgcgacggccctgggccaggagecgtttcgggatectgtcaaacaacgagttt
tcgtegttcecgaatcaggttgactggtecttecatececceccecccaateteccgtacctggegagtecaget
cgtcgecggcaatgctaagaaaagagtgatatgcaagetgagaccaaaaatatggtatgatttagec
atactgaaggggaaggaaataagagctgggcaaagcattctgtgaattggetgactcecacttctat
gotgagagagaggagtgcatcaaagattactcccagtagagatggtttcagecatgttggecagtct
ggtctcagactcctgacctcaagtgatccacccacctecggecteccaaaatgetgggattacaggt
ataagccactgtgcecctggeccaaagataccgttaaccctggataaagagaatggaggttacctcectgt
ccgtgtagattcectaagcetgtectggagtgatecttggagtaaaggaaaggtgetttgaagecacat
tcagccatcageectgtgggatggcagecactgatttgtectatggtctttacagggacccagtet
gcecttcaagaaaagacagaagtagaaagggtggtggetgactgtectgacaaattgttatcaggtat
gcaggaagtatatccttctccaaaatatcatacttgecatcaccaggtagacacattteccttctaca
cagaattatcttcagagcttcttaaagcaaataaagectgcecttcaaggactgagtccecctagtcgaa
ttccecggaaggagtggagectgtecatattgtgtttatcectagecatctgetcaagagtgtgetgecagt
ggagggaaatcagatgacctcccagtctggttgtgttacatacaatcatgtgtaagaagtgccatt
caagccgtgtcactggaggggactgacagtgagattcagtgacttttgatgatctggectgtggact
tcaccccagaagaatggactttactggacccaactcagagaaacctctacagagatgtgatg
(Seq ID No: 513)

Homo sapiens methylenetetrahydrofolate dehydrogenase
(NADP+ dependent) 2, methenyltetrahydrofolate cyclohydrolase
(MTHFD2) : gcttccctcecccggcgcagtcacecggegeggtctatg (Seq ID No: 514)

Homo sapiens chemokine (C-C motif) receptor 9 (CCR9):
cttcetttectegtgttgttatcgggtagetgectgetcagaacccacaaagectgecccteatece
aggcagagagcaacccagctcectttcecccagacactgagagetggtggtgeectgetgtcececcagggag
agttgcatcgccectecacagagcaggcettgcatcectgactgacccaccatyg

{Seq ID No: 515)

Homo sapiens heat shock 105kDa/110kDa protein 1 (HSPHL):
cctcececttttgggteggtagttcagegecggegecggtgtgecgagecgeggcagagtgaggecagg
caacccgaggtgcggagcegacctgeggaggctgagecccgetttetceccagggtttettatcagee
agccgecgcetgtecccgggggagtaggaggctectgacaggecgeggetgtetgtgtgtecttetyg
agtgtcagaggaacggccagacccecgcgggecggagcagaacgcggecagggcagaaageggcgge
aggagaagcaggcagggggccggaggacgcagaccgagacccgaggcggaggeggaccgecgagecyg
gccatg (Seq ID No: 516)

Homo sapiens StAR-related lipid transfer

(START) domain containing 10 (STARD1O0):
tggtcecctttcttttatgattcacaaggaatgaccctettcategectcectectaattecagtecteac
aacagtccttttacaaatgggacaacaggttagaggaagtcaggcagattteccagecatcatagaga
gtaaaggaccagggaaggatcaggattcaaggactgcacccaggetctgettccagettgetgtgt
gactttgggtaattttgttcecttagggaactgagectttctcatttgtaaatgcaaacaggetgtt
gggaggatcaaatgagatccaggggtgaaaacagcttagtttactttcaggaatttacccacgegyg
tatataaaggcaaaatattattatagtcaggtgattgtagattgaggaacccatttectcattetg
caaattgcaaacctgagggcccaaagagggacaggggcttgeccecaggtctcagecaggctgtgage
aagagctaaagcctaatcctectgectttgggectggageccttecttgtacceccaggggtcagty
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tctttgttggatacaggcttagattgactgactgtaccctgagaacctaggggagtcececctgtteee
aattcttctcctaccceccaccttggectgatggaggaagaccectgetgtgttgagatgagcaccag
agccaagaagctgaggaggatctggagaattctggaggaagaggagagtgttgetggagetgtaca
gaccctgcttctcaggtcccaggaaggtggegtcageatectgecagecgegtcgacgttgteggage
ctcecgecggaggacccaggagagecggactaggaccagggeectgggectcececcacactecceatg
{Seq ID No: 517)

Homo sapiens UTP14, U3 small nucleolar ribonucleoprotein, homolog
A (yeast) (UTPl4A): ctttccttcecggcttcecgttettggtecatgtgagagaagectagget-
gctgaaatg (Seq ID No: 518)

Homo sapiens SUB1 homolog (S. cerevisiae) (SUBL):
ggttctctgtcagtegcgagegaacgaccaagagggtgttegactygctagagecgagegaagegat
g (Seg ID No: 519)

Homo sapiens minichromosome maintenance complex component 5
(MCM5) =
cecgectettgtttttecccgegaaactcggecggctgagegtggaggttettgtetececetggtttgt
gaagtgcggaaaaccagaggcgcagtcatg (Seqg ID No: 520)

Homo sapiens RNA binding motif (RNP1, RRM) protein 3 (RBM3):
tactctttatcaatcgtcttceccggegecageccegtecctgttttttgtgetectecgagetegetg
ttcgtcecgggttttttacgttttaatttccaggacttgaactgeccatg (Seqg ID No: 521)

Homo sapiens KDEL

{Lys-Asp-Glu-Leu) endoplasmic reticulum protein retention receptor
1 (KDELR1):

ctcccectetegetcectectecctetteceggetecageteecgecgecagetecagectttgetecee
ccteccaaagtececectecceceggageggagegeacctagggtecctetteecgtececececcageccage

tacccgttcagaccagecagcectcecggggggecacceccecgecagectgecteectecegetecagecce

tgccagggttccecccageccatg (Seqg ID No: 522)

Homo sapiens StAR-related lipid transfer

(START) domain containing 3 (STARD3):
agatcttcttcecegectectgaggegectactgaggeegeggagecggactgeggttggggecgggaagag
ccggggcecgtggctgacatggagcagecectgectgetgaggecgegecctececgecctgaggtggyg
ggcccaccaggatg (Seqg ID No: 523)

Homo sapiens heterogeneous nuclear ribonucleoprotein A0 (HNRNPAO):
cggcctetttgtgtggtgeccagataggggageggaggtggeggeggeggeggtageggtggectt
ggttgtcttccagtctcecctecggcetegeectttageecggcacecgcectecececttecctecececttecte
tcttecttectteectecectteecctttticectteccegtecggtgageggegggggtggetecag
caacggctgggcccaagctgtgtagaggecttaaccaacgataacggeggecgacggcgaaaccteg
gagctcgcagggcgggggcaaggeccgggecttggagatg (Seg ID No: 524)

Homo sapiens chromobox homolog 1 (CBX1):

ggctcttttgtteggetgaggggagggecgttggecggggectgeggtacgecgettcagtgaggg
acgccactgcggccaccecggcttgetgecttectgggegceccacteecccaggcgacecgacgecgac
gcgccagcagcgcagecaccgattectetegggetettgggegectgetcectgaggtgaggageeceget
ggaggcgggagagctgggggagggggcgcggcggeggcggcggcgggageectgegtgagggaacyg
cgctttecgaggeggaggttaggagcggggagegegeeccgggtccagegtectgettetecgettece
cgcgctgagcetettegectgtegetgaggegteggtgecagetgegtgaaggatggagagggcyggyg
gcgcgaatcctgagceccagagactgagtgettgggggtgggecgagcacttgggggecgetettegg
ggccegggtggtectggaacaatgttgettggetgggeggetgegggatagggeggaaggggacagy
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cttgaggcttggataggcgtgaggaggecgcatacgaccgcacaacccgaggtttgtaactgtatte
ggaagacgccgggtcecggcectgggactgccagaggaacctggetttgcaggactacggaggagtaac
gtcgagtgaattggaagagggcccagggccgcacaagcagcegtcacectttacaccagaaagetgg
cgggcactatg (Seg ID No: 525)

Homo sapiens myeloid/lymphoid or mixed-lineage leukemia (tritho-
rax homolog, Drosophila); translocated to, 11 (MLLTI11):
cgceccttettaggaggggetgecattgecagggggagagtgaactgacagactcagtcactgaagagg
gaaaaggagtgagaagacaaagccgtcaaagccccaacagetttgtatttcecteccagececggegeag
acccecggagetceccecgaggeactceectecatctttggaacacgeccagtaattgattgataacaggaa
gctatg (Seq ID No: 526)

Homo sapiens interferon-induced protein 44-like (IFI44L):
ttttctttetttectagagtctctgaagecacagatctecttaagaactttetgtectecaaacegty
gectgetcgataaatcagacagaacagttaatcctcaatttaagectgatctaaccectagaaacag
atatagaacaatg (Seq ID No: 527)

Homo sapiens cyclin I (CCNI):
acttcttectcecttececectetecttecectececteccecagectteccegegageggacgcggeage
gcectetgtetegetttttettatttttececececctttececttttetttttttttttttecttttettt
tctececteccecectttcaccatttececcteggaggegetttceececgggcaggggcagagecggt
ctcacccceceegectetecececggececcgecgeectatggegagagggageccecteeccaaceecgygy
ctegageggcggcecggectcaggecgggggtecatecatggaactaattcecgetgaccgacccageggeco
gcagccgtgcgteccgetcecgagegecagecgeccgegecocgegecceccgatecegetteeceetttet
ccectectcagttggecgagtegteecgegegecaccgectecgegegectatgagaatgaggtggta
acgggceccecccggatgaccccecgegtcaccactgtgaggectacagetcectgecggggaggaggaggag
gaggaagaggaggagaaggtagctacagcaagctgggtagcaggcagatccaaaggatatcatg
(Seq ID No: 528)

Homo sapiens methionyl aminopeptidase 2 (METAP2):
cattccctegegetetectegggcaacatg (Seqg ID No: 529)

Homo sapiens leukocyte immunoglobulin-like receptor, subfamily B
(with T™M and ITIM domains), member 4 (LILRB4):
gtctctttgtcecctgecggecactgaggactcatceccatctgecacagetggggecectgggaggagacyg
ccatg (Seqg ID No: 530)

Homo sapiens destrin (actin depolymerizing factor) (DSTN):
gggtctctcggtececgecagecgtgaggaggacggtctgeatactegetgecegeeggceteecctece
ccgegtecctgegacegecgeggegaagatg (Seqg ID No: 531)

Homo sapiens eukaryotic translation initiation factor 2D (EIF2D):
gggccecttttegeggeecgggecccagecatggetgececcacggcetgagggectggeagetgetgey
ccectegetttettgacattcecectggettetgtgetectetteccccaggecaccecagcagacatyg
(Seq ID No: 532)

Homo sapiens histamine N-methyltransferase (HNMT): ctgtctttctca-
gaaaaccaaatatg (Seqg ID No: 533)

Homo sapiens ras-related C3 botulinum toxin substrate 1

{(rho family, small GTP binding protein Racl) (RAC1):
gtttctctgcagttttectcagetttgggtggtggecgetgecgggcatecggettecagtecgegy
agggcgaggcggcgtggacagcecggcceccggeacccagegecccgecgeccgecaagecgegegeceyg
tcegecgegececccgageccgcecgettectatectcagegecctgecgeegecgecgeggeecagega



10

15

20

25

30

35

40

WO 2013/143700 PCT/EP2013/000938

160

gcggecctgatgecaggccatcaagtgtgtggtggtgggagacggaaacaagaatctcagtgtaacce
cgagcaaaatcgecgcgtctcagecgttgettgtatagagetgtaggtaaaacttgectactgatecayg
ttacacaaccaatgcatttcctggagaatatatccctactgtectttgacaattattcectgecaatgt
tatg (Seqg ID No: 534)

Homo sapiens signal recognition particle 72kDa (SRP72):
tcgtctectecaagaty (Seq ID No: 535)

Homo sapiens zinc finger protein 33B (ZNF33B):
ccgectttecttttgtttgtctcacgttttgegtgggaggeggteccgggatttecaggggtctace
ggctctecttatggcgaatgcaacccgaagagagagtgagetgtatcecttcagagttgtctcecegtett
tccaagaacagaacaaaatg (Seq ID No: 536)

Homo sapiens zinc finger protein 16 (ZNF16):
gcctectttecaagegegaccegttgaggtecttgtcatg (Seq ID No: 537)

Homo sapiens zinc finger protein 33A (ZNF33A):
ccgcctttecttttgtttttctcaggttttgegtgggaggcggtecegggatttcaagggtectacy
cgcttttctatggecgaatgcaacccgacgagggagtgggectgtatcttcagagttgtctecgtcett
tccaagaacagaacaaaatg (Seqg ID No: 538)

Homo sapiens butyrophilin, subfamily 3, member A3 (BTN3A3):

ctttctttttectttcttcggaatgagagactcaaccataatagaaagaatggagaactattaacce
accattcttcagtgggctgtgattttcagaggggaatactaagaaatggtttteccatactggaacc
caaaggtaaagacactcaaggacagacatttttggcagagctgcectcactecttgetcagetecagtt

ttctgtgcttggaccctcectgggeccatcecctggecatyg (Seqg ID No: 539)

Homo sapiens butyrophilin, subfamily 2, member AZ (BTN2AZ):
ctetttgggatgetttgttgtctggtggtgactgtgeccatgggtgagttgtatecggaaaategte
atgtgaggatcagaggggaaaagaaaacagaggcctctggtctetgectgeecctgggtgetecatyg
(Seq ID No: 540)

Homo sapiens nudix (nucleo-

side diphosphate linked moiety X)-type motif 21 (NUDT21):
acgcctectettgegetgtectgttaatggecgggcagtagecgctgaggggattgcagataaccge
ttececegeacggggaaagtctaccctgectgecactttetgetegecgtcagegecggagetegeca
gcatg (Seqg ID No: 541)

Homo sapiens stathmin-like 2 (STMN2):
tgctctttcectctagecacggtcccactetgecagactecagtgecttattcagtettetetetegetet
ctcecgetgetgtagecggaccectttgecttegecactgectcagegtctgecacatecectacaatyg
(Seq ID No: 542)

Homo sapiens katanin p60 (ATPase containing) subunit A 1 (KATNAL):
caccctcecttecgecgetcecececgeccagegacctegetececggggegacgeccecgegtgegecagagt
cgccgaggtcgtcecccggecaccggaagtgaccectggegggtttgtecttcaaattcteggegageag
gagccgegcecggecaggtggtgttgacgattgaactgggecagtactggggeccgtgageggagagcaa
agtgggctggactgggtcaggececctcecttectegetgeecgggatecteccactecgecaatceeectgt
gcecectggegttgggecggtttecccgaggagettgggecgeecgecagettacagttgaacatg

(Seq ID No: 543)

Homo sapiens butyrophilin, subfamily 3, member A2 (BTN3A2):
ctttctetttttectttetteccggatgagaggctaagecataatagaaagaatggagaattattga
ttgaccgtcectttattctgtgggctctgattcteccaatgggaataccaagggatggttttccatact
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ggaacccaaaggtaaagacactcaaggacagacatttttggcagagcatagatg
(Seg ID No: 544)

Homo sapiens CLK4-associating serine/arginine rich protein
(CLASRP) :
cggcctttcatttceogetteccggtgecgggecgegegecgagegecageggtgggaggecggcgaccage
cggttgaggccccaggcettggectcaccacaatyg (Seqg ID No: 545)

Homo sapiens clathrin, light chain A (CLTA):
ctcectectggegettgtectecteteccagteggecaccacageggtggetgeecgggegtggtgte
ggtgggtcggttggtttttgtctcacecgttggtgtcegtgecgttcagttgececgecatyg

(Seq ID No: 5406)

Homo sapiens NADH dehydrogenase (ubiquinone) flavoprotein 1, 51kDa
(NDUFV1) :
gcgtctetatecgegecagttoctcagectecagtgectatgaaggtgacagegtgaggtgaccecatet
ggcccgeccecgegatg (Seqg ID No: 547)

Homo sapiens signal sequence receptor, gamma (translo-
con-associated protein gamma) (SSR3):
gggcctttgeccgecttggeggeeggetctacgttecctgttcectegectgeageteegecatyg
(Seq ID No: 548)

Homo sapiens valosin containing protein (VCP):
gcttceccttcecegatgatteggetettcecteggetcagtetecagegaagegtetgegacecgtegtttyg
agtcgtcgectgecgetgececgetgeccactgecactgecacctegeggatcaggagecagegttgtte
gccecgacgectegetgecggtgggaggaagegagagggaagecgcettgegggtttgtegecgetge
tcgcecccaccgectggaagagecgagecceggeccagteggtegettgecacegetegtagecgtta
ccecgegggecgecacagocgecggecgggagaggegegegecatg (Seqg ID No: 549)

Homo sapiens zinc finger protein 195 (ZNF195):
gggcctttgtecegacagagetccacttectgteccegeggectetgtgtecectgetageecgtagyg
tcgtgtgaccecgecaggcaccgggagatccagaagtgaaacgccaggetectectggaggecaggagat
g (Seq ID No: 550)

Homo sapiens testis-specific kinase 2 (TESK2):
cagtctttcgeggeccgggagetcagcagagetaccagetgecctgttggettegetggteggatce
gtcctectggececcgecaaacaggeggggggageggcececcgactgtggggecatggcagtagtete
ctcgttegecegecgeegetagectagetgagtegecggettectgegetaggggcteccaccgecte
cgcaggctaaggagccecgetgecaccaacgagetgtgagggttactatgcectcecectetttgecgecgt
ctectectettgeccgegeaggecacccectetggectgetcagtectgectcagtgtcaaaccagaag
agaagtaaaattcaacaaaaatttatgtgtggagttecttcttaaaagaagaaaaaagtgattatt
tagactatg (Seq ID No: 551)

Homo sapiens family with sequence similarity 107, member A
(FAM107A) :
agccctcecttgcectagtcectgggacttccecggtggagtgaggaacccagcaacacgetectgacttcec
cttceccaaggactcgacctgagaaggacacagcagtctectgaatttecatgectcectectetttgatgt
gaagaaaatgaaaagctgaacagttgtggaactgtggatagagttagacaataaggececgecatyg
(Seq ID No: 552)

Homo sapiens serine/threonine kinase receptor associated protein
(STRAP) :
ccctecctecctttecctecctegtegactgttgettgetggtegcagactecctgacceeteect
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cacccctccecctaaccteggtygcecaccggattgeccttettttectgttgeccageccagecctagt
gtcagggcgggggcctggagcageeccgaggcactgcagcagaagagagaaaagacaacgacgacce
tecagectegecagtecggtegetggettegecgecgecatyg (Seq ID No: 553)

Homo sapiens mitochondrial ribosomal protein L3 (MRPL3):
ctttetttecegtcegecagagagecateggecggegacegtteccggeggecattgegaaaactteeccea
cggctactgecgtecacgtggeggtggcgtggggactecctgaaagcagageggcagggcgeecgga
agtcgtgagtcgagtcttcccgggectaatecatg (Seqg ID No: 554)

Homo sapiens zinc fingers and homeoboxes 1 (ZHX1):
ctcectteccectecgececcecggacggecgetggggegegegectectectegecaceeccacectga
gtccccacactceccgeggggcecaccegagetgetgaggecectttgegggececgecgageggttecgyg
gtttagggttcacaggtcagagttgactccecctgaaaagtgcagecggtttgaaatgcaagatggeg
geggegtggegcetgagaggcecgeggcggeccctgecaggagaagacagactgetgetttggacetgtt
ggtaatgatggcctgagctaaacatctaactagaagggatacccttceccatttcaaagaacagaatg
ctaaggaagctgtggcaagtgattggagttgtgcttcaaaaatttcagaaattcagcagtatttta
tctgeccaacaataagcectcectttacttgattgecaccatgagaaagectgectaatgagacttgttgagea
caaaaatggacttgaagaaccaaaagccattgttttcaaatgaagaacactgaacagttttaagec
tecgatgetttttaatcaccactgagettttectcataacatcagaatg (Seg ID No: 555)

Homo sapiens calcium binding protein P22 (CHP):
ccttectteectecctecttecctectgtegeecgtetettetggegeecgetygecteccggaggaget
cccggcecacggcgatg (Seqg ID No: 556)

Homo sapiens ecdysoneless homolog (Drosophila) (ECD):
ctttctctcaggatttcegetggettcaggttcecggtcaggegtecgggacagagectgateccagge
ttcggcggeecggtggcagetctegatcagetectegecagtecggagaggeggectaaggaaaggtgcecea
cagcagagacgcgaaggagaggccctagaaccttttcaaagaagaatg (Seqg ID No: 557)

Homo sapiens V-set and immunoglobulin domain containing 4 (VSIG4):
gagcctctttggtagcaggaggctggaagaaaggacagaagtagetcectggetgtgatg
(Seq ID No: 558)

Homo sapiens prohibitin 2 (PHB2):
tgcecectttectttegecagecttacgggeccgaaccctegtgtgaagggtgecagtacctaagecgga
gcggggtagaggcgggccggecaccccecttetgacctecagtgecgecggectcaagatcagacatg
(Seq ID No: 559)

Homo sapiens signal transducer and activator of transcription 1, 9
1kDa (STAT1):
ctgccttttctecectgecgggtagtttegetttcectgecgecagagtetgeggaggggcteggetgeac
cggggggatcgcgcctggcagaccccagaccgagcagaggegacccagegegetecgggagaggetg
caccgcecgegecceccecgectageccttecggatectgecgegecagaaaagtttecatttgetgtatgee
atcctcgagagctgtctaggttaacgttcecgcactctgtgtatataacctcgacagtecttggecacct
aacgtgctgtgecgtagcetgetectttggttgaatcceccaggeccttgttggggcacaaggtggeag
gatg {Seg ID No: 560)

Homo sapiens heat shock protein 90kDa alpha (cytoso-

lic), class B member 1 (HSP90AB1):
agctctctcgagtcactccggegecagtgttgggactgtetgggtatecggaaagecaagectacgttyg
ctcactattacgtataatccttttcttttcaagatg (Seq ID No: 561)

Homo sapiens cancer susceptibility candidate 3 (CASC3):
cgttctccgtaagatg (Seqg ID No: 562)
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Homo sapiens nuclear cap binding protein subunit 2, 20kDa (NCBP2):
gcttctetgecactatg (Seq ID No: 563)

Homo sapiens non-POU domain containing, octamer-binding (NONO):
cgctcttttetcgggacgggagaggecgtgtagegtegeegttactecgaggagataccagteggt
agaggagaagtcgaggttagagggaactgggaggcactttgctgtctgcaatcgaagttgagggtyg
caaaaatg (Seqg ID No: 564)

Homo sapiens lectin, galactoside-binding, soluble, 9 (LGALS9):
atttctttgttaagtcgttcecctctacaaaggacttectagtgggtgtgaaaggcageggtggceca
cagaggcggcggagagatg (Seqg ID No: 565)

Homo sapiens chaperonin containing TCPl, subunit 5 (epsilon)
(CCT5) : cggtctccgccggttggggggaagtaattceccggttgttgecaccaty
(Seq ID No: 566)

Homo sapiens haloacid dehalogenase-like hydrolase domain containin
g 1 (HDHD1): cttcctectcgcecccccacccagacccagaaggcegecaccatyg
{(Seq ID No: 567)

Homo sapiens glutamate dehydrogenase 2 (GLUD2):
cttecttectagtegeggggagtctgagaaagegecacctgttecgegaccgtecacgecaccectect
ccgectgececgegatg (Seq ID No: 568)

Homo sapiens general transcription factor IIIC, polypeptide 3, 102
kDa (GTF3C3): ggttctctgtcccggttcctggggttgcacagacagaccctgtaaacaty
(Seq ID No: 569)

Homo sapiens general transcription factor IIIC, polypeptide 5, 63k
Da {GTF3C5):
gggtccctegetggectagtaggagagactggtgettgecccgeceggtggactaactegettaatt
ttaaataaaaagtcgaggacacggcggtecgttttcccgaagacatgggecctecccatgggecattt
gctecectggaggecctegegtettgetgageceggggagttaggatgacgecgageggtgagggage
ccggaacgattccttcgeggaacaattgaggegaggectttgggagtactttgtgggacggaccct
ggcgggccctgccagacgcacagggatg (Seq ID No: 570)

Homo sapiens ancient ubiquitous protein 1 (AUPL):
ccgectteccaagageccectgeggecgggegegaaaatggeggecggeggegacggecgggcegeteco
tgaagcagcagttatg (Seqg ID No: 571)

Homo sapiens coatomer protein complex, subunit gamma 2 (COPG2):
cggccttectgecagectettecgetegecggetgeggegectgggacggttgeggtgggtetggge
gctgggaagtcgtccaagatg (Seq ID No: 572)

Homo sapiens apoptosis antagonizing transcription factor (AATF):
cggtctctggecggagteggggaatecggatcaaggecgagaggatecggcagggaaggagetteggygg
ccgggggttgggecgecacatttacgtgegegaageggagtggacegggagetggtgacgatg
(Seq ID No: 573)

Homo sapiens integrator complex subunit 6 (INTS6):
tctectetttcectecaccacctegggeccecggtgtecceggecageactatg
(Seq ID No: 574)

Homo sapiens F-box and leucine-rich repeat protein 4 (FBXL4):
tctteccttecgggtecgegetaggeecgggetitgeggeggttgtgecgecatctagagagtecggggage
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cgcceccgeacccaggecttetcecgegetgectggtegectggtgaageccgeggegegegectetee
cggaccctgcagggtaaaagaatgtcacatgtcagecatttgtacctgaagtcagcatgcaaagttc
agggtacctggatgaatgccaacttttgecatttceccatgtgtatectgtgaccattcectatetggga
acatccttcaaagagttcatgcatcttactgaggacacctgaccttttgaagcttcataattcaca
tctagatg (Seqg ID No: 575)

Homo sapiens guanine nucleotide binding protein

(G protein), gamma 3 (GNG3):
gctecttctagecatecttcecateccttecaggtaccagecatceccagacagtgecttgagectgecagaaact
gagaccagacctctggectggecctecccaggggectectttegtatagtecactgettetgeateca
gatactttcagctgcaactccctactgggtggggcacccatttcaggcagaaggttttggtaccct
ccactgaccctacacccagggctgectactgecgettgtggettcaggatyg

(Seq ID No: 576}

Homo sapiens histidyl-tRNA synthetase 2, mitochondrial (putative)
(HARS2) : aggccttttgttectgteccggaaagececggegtectgecgegegatyg
(Seq ID No: 577)

Homo sapiens interleukin enhancer binding factor 3, 90kDa (ILF3):
cctectectectettetegecattgecagttggacccagecageccggegegeaccgegtggetttityg
ggggcagacccceggcgggctgtggeaggagggcggcggcggcggetgeggtecgaagaaggggacge
cgacaagagttgaagtattgataacaccaaggaactctatcacaatttgaaaagataagcaaaagt
ttgatttccagacactacagaagaagtaaaaatg (Seg ID No: 578)

Homo sapiens polymerase I and transcript release factor (PTRF):
gtttcctctgetecteccgetectegeccgetagetetecteecttecgetectgettectecteccgggte
tceegetecagetecageeccaccecggeeggteececgecacggetecgggtagecatyg

(Seg ID No: 579)

Homo sapiens 5'-3' exoribonuclease 2 (XRN2):
tgccetetgecgetgeteecegtetetttggttacgetegtcagecggteggecgecgectecagec
gtgtgccgctatg (Seq ID No: 580)

Homo sapiens 2-hydroxyacyl-CoA lyase 1 (HACL1):
ccgectettectteccgttgtttaaggecagttggttgecctectgteccgtcagaggtgecagtacca
gaggtggcgtgctgecgatttcgegtttgecttgetggatgatteegettgtttgeecggetgegtyg
agtgcttagagcttttecggtggaagatg (Seqg ID No: 581)

Homo sapiens zinc finger protein 346 (ZNF346):
ggctctctaccggtgagggtttgeggggaagatg (Seq ID No: 582)

Homo sapiens microtubule-associated protein, RP/EB family, member
3 (MAPRE3): .
cagtctctgtgcgttgaagcecggagaccgeggeggectcagcgaggaceceteccgeececcggagecge
cggccggagcecgcagectcectgecgecagegeccceccgecacctgteccececctececcectecgectecgecyg
gagccgectcgtgcactctggggtatg (Seq ID No: 583)

Homo sapiens splicing factor 3b, subunit 3, 130kDa (SF3B3):
gtgcectttttcecgecgegegecaccagaatgtecctgtecttgaggtectaatggeggacgecagtat
gttggagttggtggtggcttaagttttgaagggaggtagcatccgttggatateccacaccatectt
ctcgctgecaggetttettggactcecgtactgttggtgtaaccaaggectggaggtctgggtggete
aggtttcctgcagccatg (Seqg ID No: 584)
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Homo sapiens spondin 2, extracellular matrix protein (SPONZ2):
ctgcctctegetggaggccaggecgtgecagcatecgaagacaggaggaactggagectecattggeeyg
gcccggggegecggcectegggettaaataggagetecgggetetggetgggacccgaccgetgecy
gccgcgetececgetgetectgecgggtgatg (Seg ID No: 585)

Homo sapiens solute carrier family 13 (so-

dium/sulfate symporters), member 4 (SLC13A4):
ttttecttttctgectttgcaggeccaggcectcaaggcaaattataagtagggaaccaatttgagggaa
agacatgtgaacagagttaaggtaccacgtcctgggagcgaccagcagecccacctgaagtecgea
tgcaactctgacaagctcaggtgcttgttttaaggaaaggggctactagagtcttaccaacagega
gcccaggtgggagatgaaacaggtactccccaaaataggtcatceccgagggaggaaaactgatggag
agcacaatgtgctctgagegtttttaatgtttttaagecttttaaatgatttecttcaaggccgagea
gcagcagcaaaggtgtggcttaaaggattaagggggtttctgctgacacctagaatgaagttactc
tattactaatcaagccgagaggaggcccactatgecccegtttatcatecttteccagttectttt
tgctggtcacaaaacgatgctcatcaatcccacctaaagcaggaggccaggagececagectettgt
agaaacagcgagggtataactgccctececcgttectgecceccaagacgaaggaggactctcggaagec
aagaaaggtttaagaagtctttctggatagagagcagtgcccaggcaggaagectttcgecggeag
agcggggtccaaggacgagctggagaggacagaggcgcgatg (Seqg ID No: 586)

Homo sapiens PRP6 pre-mRNA processing factor 6 homolog
(5. cerevisiae) (PRPF6): attcctttccttcctagecttggtcecgtegecgecacecatyg
(Seq ID No: 587)

Homo sapiens eukaryotic translation initiation factor 3, subunit K
(EIF3K) :
ccacctcttecectgttececegtecttgaggacgecegtgecgggtcagtgttagecteccageecctggtt
gtggaaggcgacagaagtcatg (Seq ID No: 588)

Homo sapiens ataxin 10 (ATXN10):
ccccecteeccecegeggegecgtetectectececgectgagygcgagtctgggectecagectagagetet
ccggecggceggcegcagettcagggecagegegggetgecageggceggeggeggttagggetgtgtaggg
cgaggcctcccececttectectegecatectactectecctectegtecatecteccecttegtecte
ctegecttectectectegtcaggetecgacccagetgtgageggcaagatyg

(Seqg ID No: 589)

Homo sapiens secretogranin III (SCG3):
cttccttectcacttectectgecaggagggagecgagagtaaagectacgeecctggegegeagtetecg
cgtcacaggaacttcagcacccacagggcggacagcgcteceectcectacctggagacttgacteecg
cgcgcecccaaccectgcecttatcececttgacegtegagtgtcagagatcctgecagecgeccagtecegg
cceccteteeegececccacacccaccctectggetettectgtttttactectecttttcatteataa
caaaagctacagctccaggagcccagegecgggetgtgacccaagcececgagegtggaagaatg
(Seq ID No: 590)

Homo sapiens polymerase (DNA directed), mu (POLM):
cttccttecgtetegeteggagtttecctetgegttegetecgegectgetggaggetgtegtecea
atg (Seqg ID No: 591)

Homo sapiens epsin 1 (EPN1):
cctcecettetgttgetteecegtetecteggeggetececteececcecegeecggetetecgecgecectte
tgggcggcggggcggeggagecgtecggegtgeggecctecttgegttegtgegtgegeeccgtggee
cggcgcacgtcecccgegacaccgaggcecgageggggcagggggcetgaccgecatgaccceccecagage
ccggegtgagggggcecgagatgeggtgacctgecagecacctgecgcagecttegtecgggagtege
cccatctctccacgcatcecggggcecectgtgececcttgectgetgcageecgggecaccatg

(Seq ID No: 592)
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Homo sapiens Sec6l alpha 1 subunit (S. cerevisiae) (SEC61Al}:
gtgtctctcecggeggagectgetgtgecagtggaacgegetgggecygcggygcagegtecgectcacgegg
agcagagctgagctgaagcgggacccggageccgagecageecgecgecatg

(Seq ID No: 593)

Homo sapiens Obg-like ATPase 1 (OLAl):
cgttctctectecttecteccecgectecagetgecggecaggacctttetetegetgeecgetgggac
ccegtgtcatcecgeccaggecgagcacgatg (Seqg ID No: 594)

Homo sapiens sorting nexin 12 (8SNX12):
aggcctctgteccccacccececttteccecggteccaggetectectteggaaagatyg
(Seg ID No: 595)

Homo sapiens LAGl longevity assurance homolog 2 (S. cerevisiae)
(LASS2) :
cggectttttttcecggetgggctegggctcagetecgactgggeteggecgggcggecggeggeggcy
ccggcggetggeggaggagggagggcgagggcgggcegegggeeggegggcgggcggaagagggagyg
agaggcgcggggagccaggcecteggggecteggagecaaccacccgagecagacggagtacacggagce
agcggccccggecccgccaacgcetgecgecggctactceectettgatgeecteeectttgecccete
actcaggatg (Seqg ID No: 596)

Homo sapiens cytohesin 4 (CYTH4): tcatcttttccccagaggcgtcggaatg
{(Seq ID No: 597)

Homo sapiens transportin 2 (TNPO2):
aattctctctctttggectecectecttecgegegagtetetggagaageccgecagegegagttygecge
cgctgctgeccggggecgggtaagtgggectcactcagageeccgaccectettggecececggettgeg
tcgacccecgeecgggecaccgagectgecgecgegegecggeeccgggegtecggggecgegeccgaccygyg
gaaaggccgggaagccggttgggeccgatectectggecagetagaacgggecgggecgggggaggay
ggaaccgagcagagcttagggggtggggecctecggagecaggcecatgtcggggetectcaagaagag
ggccagtgggactgetggggtcgggctggaggggatctgattgggggaagegtetggggactgett
ggggcctgattgggggacgtcgcgaggatecggettgecttgegecatg (Seg ID No: 598)

Homo sapiens makorin ring finger protein 1 (MKRN1):
gggcctttgctgtgtgggataaacagtaatg (Seqg ID No: 599)

Homo sapiens wvinculin (VCL):
ctgtctcttcgecggttecccggececgtggatectacttetetgtegecegeggttegecgecccg
ctcgecgecgegatyg (Seq ID No: 600)

Homo sapiens DEAH (Asp-Glu-Ala-His) box polypeptide 38 (DHX38):
cctecttttcecctgeccccagactagaggegggatgtagtetettaggectaagagtgattggtcaca
aggagactcggaagtgtctgatcagageccccagaggaggccttgagagectgttggegtaccgtte
cacacttggatccaggaatcgggcgtgttceccaggcectgctectectatggtagetttgggecggatagag
ggggcgcgcaaagtattaagggacaataatggeegetttcaaggtgtggattttggectecttgage
ctgtctgagcgaggggtggcagegecggegecccagaatecgggacagaagggteccaagagtege
gcttagtgagagaaatcccagatcctgtgatg (Seqg ID No: 601)

Homo sapiens osteoglycin (OGN) :
catcctctaagcecttttaaatattgcttecgatggtetgaatttttatttccagggaaaaagagagtt
ttgtcccacagtcagcaggcecactagtttattaacttceccagtcacecttgatttttgetaaaatg
(Seq ID No: 602)
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Homo sapiens NIN1/RPN12 binding protein 1 homolog (S. cerevisiae)
(NOB1}: gctcccecctcectecacgecageccaacatg (Seqg ID No: 603)

Homo sapiens nudix (nucleo-

side diphosphate linked moiety X)-type motif 5 (NUDTS):
catccttttagcaccgcgagaggcgecggtgttteogagecgtggcaccggeateggetgacactge
tgccteccagectagttatttegtectettecgttcttcaccectacaccttggaggtgaacttcetea
cctgagggctgtaaagactecgtttgaaaatg (Seqg ID No: 604)

Homo sapiens WD repeat domain 91 (WDR91l): cgtccctcaccgcac—
cacccctaaagacgectagegectgegatg (Seqg ID No: 605)

Homo sapiens nuclear transcription factor Y, gamma (NFYC):
gggcctctgecattgeccgacteegtaggagegegyggggeggetectgetettectggactectgag
cagagttgtcgagatg (Seq ID No: 606)

Homo sapiens protein phosphatase 2, regulatory subunit A, alpha
(PPP2R1A) :
ccgeccttecttetteteccageattgececceccacgtttcagecacagegetggecgecagtcectga
caggaaagggacggagccaagatg (Seqg ID No: 607)

Homo sapiens vesicle-associated membrane protein 2 (synapto-
brevin 2) (VAMP2):
ccatcttteegteeccgggecagecagegeccagteggagecagegcgagecgecgecgecatcactge
cgctgceccaagtectccaccecgetgeceeccgecatg (Seqg ID No: 608)

Homo sapiens transmembrane protein 5 (TMEMS):
gattctctttcecgeeccgcetecatggecggtggatgectgactggaageeccgagtgggatyg
{(Seq ID No: 609)

Homo sapiens UDP-GlcNAc:betaGal beta-1,3-N-acetylglucosaminyltrans
ferase 3 (B3GNT3) :
aactctttcttcggctcecgegagectgagaggagcaggtagaggggecagaggcegggactgtegtetygg
gggagccgceccaggaggcetectcaggeccgaccceccagaccctggectggecaggatg

{(Seq ID No: 610)

Homo sapiens SEC11 homolog A (S. cerevisiae) (SECL11A):
gcgeccttteccetgeeggtgtectgetegecgtececgecatg (Seqg ID No: 611)

Homo sapiens RUN and SH3 domain containing 1 (RUSC1l):
ctccectececcgegeccegtecteteccgecctacaggecctagecagggcaggegggaggtgagege
ggccatcccecgctececcggagttecegggatectggagtecgtagttegtggtecttegecggtgtece
cggagcccagcecggctgtggatg (Seq ID No: 612)

Homo sapiens aryl hydrocarbon receptor interacting protein-like 1
(AIPL1): cctccctttectectgecagecatyg (Seq ID No: 613)

Homo sapiens tumor necrosis factor, alpha-induced protein 8
(TNFAIPS) :
ccteetttteteecegecggetctaacececgegettggectaaggteccgegggaacecegtgagecaccy
agagagcagagaactcggcgccgecaaacagceccagcectegegcettcagegtececggegeegtegeyg
ccactcctccgatg (Seqg ID No: 614)

Homo sapiens staphylococcal nuclease and tudor domain containing 1
{SND1) :
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aaaacccttctctgagagaggaataactatagcttcagggataatatagetttaaggaaacttttg
gcagatgtggacgtcgtaacatctgggcagtgttaacagaatcccggaggeecgggacagaccagga
gccactcgttctaggaatgttaaagtagaaggttttttceccaattgatgagaggagcagagaggaag
gagaaagaggaggagagagaaaaagggcacaaaataccataaaacagatcccatatttctgettcee
cctcacttttagaagttaattgatggetgactictgaaagtcactttectttgecctggtacttca
ggccatatacatcttttcttgtctccataatectecctttcaaggatg (Seg ID No: 621)

Homo sapiens HIV-1 Tat specific factor 1 (HTATSFl):
acctccectttectetgetcagectecagegtcattteggectettagttettetgaaccctgetectyg
agctaggtaggaaacatg (Seqg ID No: 622)

Homo sapiens trafficking protein particle complex 2 (TRAPPC2):
gggtctcttecgeggaaactgacattgegtttecgttgteggecteccactgecaggagecatatat
tgaagaccatg (Seqg ID No: 623)

Homo sapiens UDP-N-acetyl-alpha-D-galactosamine:polypeptide N-acet
ylgalactosaminyltransferase 5 (GalNAc-T5) (GALNTS):
ccaccttttcecttgggettgtaggaaggtggacatgggctecccggagacaagacaagtgatatgtty
aactgttcggtggctggaatcaactgectectggagtgacctaaggecagtgtttatcagaacttag
ccagggccagccaagcaggcacagatgctcectgctatgaaatgccacgcaggcagagactgacaagce
ggtaggaactgagctttcececcttggactgctgettectgetgtgttcaggggagggggtcactttce
tggcaactctgctgetgectgetgctgetgetgectacttcagettectectecactecaaggtaageag
gctaagggagggcaggctgectagggaaagetttgtaccatg (Seqg ID No: 624)

Homo sapiens transmembrane protein 97 (TMEM97): tggcccctcttctca-
catcagcgggtccaggcccaaccgacagactatg (Seqg ID No: 625)

Homo sapiens EH-domain containing 2 (EHD2):
cgtcctcececcgetecgggecccacececggetcagacggeteccggacgggaccgecgagecacaggcoccgo
tcecgegggegetteggatectegegggacececcacccectecteccagectgecccageocecgetgcagecy
ccagcgcgceccgtceggeagetetecatcectgecacgtecteteccgtgaacceegtgageggtgtgeag
ccaccatg (Seqg ID No: 626)

Homo sapiens tubulin tyrosine ligase-like family, member 4

(TTLL4) :
cgcectcettettceccagacteteggtetgtecgetgggggegegegeggtgtgtggecaggeggeage
ggcgctggcggeccgagtgegettgtcacgegtggeggtgegtggttgectaggggegectgaggetyg
ccgggtagcecccagcaggccgagggaggaagtagegtggagecggtgecgagecggggcgaagetygyg
atccecctagatagactgtcttcaagectcactgatattttectetgettgateccattgtgetgttga
gagcctctagtaaatttttcagactgacagacttcaaggatgcagctgctactaccggaggtgtgt
ggcaccttacctcagcaaggceccatgagaccgtgtggecatgatgtgggecccteatg

(Seq ID No: 627)

Homo sapiens basic leucine zipper and W2 domains 1 (BZW1l):
acctctceetectectggegttagttcecggtcgecagaggagacaccgecgecagttgecggtacate
ggggatttctggctctttectecttcgecttaaattcgggtgtecttttatg

(Seq ID No: ©28)

Homo sapiens centrosomal protein 57kDa (CEP57):
ttgecectttctgtgtaagectgtgagegtaggecggecctgagggggtgtgttgecaggggttteccaag
cccagcaccagcacccttgececttttecatcaggggttcagectagggteccecgetggtgggegge
tcecegagtettggagaagagcacgagaacctagaccgeccceccgaagtgecggagacceecctgggeag
gctgaaagatg (Seqg ID No: 629)
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Homo sapiens family with sequence similarity 115, member A
(FAM115A):
ctgcecetttgectectgggeggagaagetgettectectgggaacaaccgectececcgetectagea
ggttgctactgcccecgaaccecgegetgcagggaacagceggggcaaacagtgagtggggttcagegt
agactctggaccaggagaggcccgeggtgaccgaggectgggecceggaaaccaatagagecatg
(Seqg ID No: 630)

Homo sapiens ATG13 autophagy related 13 homolog (S. cerevisiae)
(ATG13) :
agccctetttcaccecccecceccececeggecattaccgaageggatgaaaacaaacactaacgatggeg
gcgecgggaagcgaccggctgectgggettaaggegggagtgaccegettaaccagtgagggaageac
tgaagagcgccagtcgacgtgggtgecgacaactcgeggagtecttaggagcaaaacgtcectggggect
gcgagccaggacccttcectgaagecttaggtgtctatecggegacgtgtacggtcactgecagetecgg
agcgcggaaccctcagecaggaggcgeggetggtecggteccaggteccggectecgtaatgagage
ccggaaccactctttgtgecgecagettcecgcagecatcttggactcaagtgattctectgectecagece
tcctgagtagctgggactacagattcctataggcaatg (Seqg ID No: 631)

Homo sapiens sorting nexin 17 (SNX17):
ccgecttceccacatecggategeagggetcccaaaatggegagtgaggetgeggggactegetgage
agcggagggggagcgtgcagagceccgetgeggecctcecacagtecggageccggecgtgecgtgecgt
agggaacatg (Seq ID No: 632)

Homo sapiens phytanoyl-CoA 2-hydroxylase interacting protein (PHY-
HIP):
cgttctttectececttetetgectetetetectecacgectgetttgatttegetettgectectette
ttgcgctgcetcagetgggaacatcecgtctcaccaggggcageagcgacgcgcectgcacagecagacag
gagctggctgeggggcatggaagecagectecttggecagececgggagaggagcaagegecacgecactyg
ccegtgacccaggegtecggctgetgteecectgeecggggagetecateccacgecagaggtetetecet
gtccteccecctgegagettttectctgecagageccagtggagecagtecccacaggagacaaccctga
cgggagcatg (Seqg ID No: 633)

Homo sapiens translocase of outer mitochondrial membrane 20 homolo
g (yeast) (TOMM20):
cggectttectgtgttecctggeccgeggecgtegggtgtgagetgegecgacegetetgagggtteg
tggcccaccgctecttegeggtceectgecgecacegtccacgetcagegttgtagagaagatyg
(Seq ID No: 634)

Homo sapiens KIAA0141 (KIAAQ141):
cggectttctageegetgteccaagggttggtctegegettteggetgegagetectetgtggtget
ggcagcgacatg (Seqg ID No: 635)

Homo sapiens janus kinase and microtubule interacting protein 2
(JAKMIP2) :
ctcectectttaaacagettcectecgggtectcagecatgggetteccagggcagegattgaggagacct
taccaaggagcaccacacagtagatgctgagacatcgtactccaggataagaaacagtaacatgge
agcacctgcttgaaagaaattaaaaaccaacagactccatttagaaaggaacaatg

(Seq ID No: 636)

Homo sapiens EPMZA (laforin) interacting protein 1 (EPM2AIP1):
cctecteteeccttgeggectttctaacgttggecctgetettgtggectecegeagaatyg
(Seq ID No: 637)

Homo sapiens centrosomal protein 170kDa (CEP170):
cggtctttgecgttaccgectatgtgtggggegtgtgtggaataacgttattgeccageggagctga
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gggccccggagcetcgaccgecageggcagcegacgacaacageggegacgacgacgacgacgaggtgyg
ggggaggacggcgtgegagagactcacgggacgegacgegececgecteeccecegtceecggtecctet
ctccacggtaaggggatgacgtagectttgecaaagacttagaagectaagcagaaaatg

(Seq ID No: 638)

Homo sapiens suppressor of Ty 7 (S. cerevisiae)-like (SUPT7TL):
aggcctctcecgaggtcecagacagecgeccagecegetectgecgacgecagecagtgaatagtgtggtace
tecttgtecteggttcaggteccagacctececgtetteeggetgecctgaacgtcaggecgacceteay
gaccctgtgattggegectgegecggecggaccgtgaccgaggaaaccecectggagggacttgggeat
tccttgggectecegtgectgttecttegtgetectttegggecaaggatetecacattatcagtetttga
ccgacacagaatgcctggecatttgataaatgtttgttgaacttgaagagacatatggacaatg
(Seq ID No: 639)

Homo sapiens non-SMC condensin I complex, subunit D2 (NCAPD2):
ttttcecttttcatttcagectgactgeccggaatcagagecgegggtgagatececcagecctgtgag
cctgtaggagtagaatg (Seqg ID No: 640)

Homo sapiens ring finger protein 10 (RNF10):
ggttctttgagatgctgtttggcgactegtegecattcececggagecaggteggecteggeccagggyg
cgagtatccgttgctgtgtcggagacactagtcececcgacaccgagacagecagecctcecteccctge
ctcgcecggcgggagagegtgtceccggecggecggecggecggggcectegegecaacctecctegecteccee
ttccececegecagecteegeccecgecaggeccggeccggactcececgageecceggectectegtecteg
gtcgccgcectgecgecgggettaacageceegtecgecgettetettectagtttgagaagecaagg
aaggaaacagggaaaaatgtcgccatgaaggccgagaaccgetgeegecgecgaccceccgecggec
ctgaacgccatgagectgggtccececcgecgegeccgetecgctecgactgecgtegecgecgaggcece
cccgttgatg (Seqg ID No: 641)

Homo sapiens PAN2 poly(A) specific ribonuclease subunit homolog
(S. cerevisiae) (PAN2):
agcccttecttgattggaagaagegecteggacceeggtecttggegecgtagtggttaggttgage
cctaggegtgggggagaactggggaaactggaatttceccecgeggagetgacagegettgegeteccece
ctactcgttctaattccacgcgectccaaaatatcecgeccatggagaaatettggecaggatgtecat
tctaggcccatcggtgctgtecttgectgaaggttgggtcaggcatctaaagggactgtggtaaggga
gggtgtgacacaggtgtaagctgccatcgtcatcatg (Seq ID No: 642)

Homo sapiens CD302 molecule (CD302):
gctectecteccggocgegecagecgetgocgeccaccegecaccegeegteaty
(Seqg ID No: 643)

Homo sapiens NSA2 ribosome biogenesis homolog (S. cerevisiae)
(NSA2) :
gactctttcecctgtecececggectgegtggtgtgggettgtgggtetttgagaccecgaaaattgagage
gttttcgcactccagecggctgctectggeggetctgeggecgtcaccatyg

(Seq ID No: 644)

Homo sapiens DIS3 mitotic control homolog (S. cerevisiae) (DIS3):
acgccttttgctggaagagegetgetggggttaggattectgecgeggecgaggcaagatyg
(Seq ID No: 645)

Homo sapiens caspase recruitment domain family, member 8 (CARD8):

cctectetgegagegttatttcaaaagaagttgagaaccagagaaaccgacctaaggggattctec
catttggcccgtectacectaaagtcaccacctgetgettttectggagegettaccagtgaccaag
aggaacagaacacagagcagcctggcagtgtceccaagcaacaagcecctceccgetectecttectgeace
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ctggggctcctgaaactcacatgggtaaaaaagatacagtaaagacataaataccacatttgacaa
atg (Seg ID No: 646)

Homo sapiens epsin 2 (EPN2):
ccgectetecgagegetgecggtggecgecagecggegeacccacgecggeccggaggageagagtgtt
catttctgtgtcgggcacagtgctaagtgctgggtgctcactggtgatgaggcagatgaaggttac
caaacttgtggacaggagcectcatatcagagacgtggacctcactgtagectggtcatggettcecea
gcttttcgaatctgaggctccaaaggaggaaatgaccattcagggatcttactceccagcettgattac
ggagactgaaccttcatagggtgcgcacttaccaaggacaggaaggtttctctgtttgaagggett
taaacttataacaaagaaaataaaaatg (Seq ID No: 647)

Homo sapiens pyridoxal-dependent decarboxylase domain containing 1
(PDXDC1) :

ccgectctcaaccatcaggttcggcagececgeggegecgectggeagetectectettcectecgecece
cgccggeegegggcgegggggacgtecagegetgecagegtggaaggagetgeggggcgcegggagga
ggaagtagagcccgggaccgccaggceccaccaccggecegectcagecatg (Seg ID No: 648)

Homo sapiens nicotinamide nucleotide adenylyltransferase 2
(NMNATZ2) :
ccttectttectecctetgcagacacaacgagacacaaaaagagaggcaacccectagaccaccgega
aggacccatctgcaccatg (Seqg ID No: 649)

Homo sapiens mitochondrial ribosomal protein 827 (MRPS27):
tgttccttttggtacgctceccaagatg (Seq ID No: 650)

Homo sapiens leucine-rich repeats and calponin homology

(CH) domain containing 1 (LRCH1):
tccectecttecagegecttteggtggagecactgeggecactecagececgagetgeegttttececte
gcggggaacgctgtgacccecceceegecaggageggeggggeggggtgggggggececgggagaagatg
(Seqg ID No: 651)

Homo sapiens PAS domain containing serine/threonine kinase (PASK):
gctectttecogtggtgtgtagecggettggegtgacectegectgateccagttgttagagttggaa
gcttggecagttggectceecttectteccatg (Seq ID No: 652)

Homo sapiens megalencephalic leukoencephalopathy with subcortical
cysts 1 (MLC1l):
cttectttectagttgggttctgacagetccgaggcagtggtttacacaaccaacacgaaacattt
ctacgatccacccgattectceccectcattgatattcaggaagecagectectecttecectgecttcag
ctcaagtttgctgagettttgtttcatttgtgaatacttcttgctggaagtecctecacccagagac
cagtgctcccaacggcagagcagecgggggagataaagaactggtgacacgtggectgtacattcage
acagctgtggtgtccccaagtgeccatg (Seqg ID No: 653)

Homo sapiens RRS1 ribosome biogenesis regulator homolog

(S. cerevisiae) (RRS1):
ctttcttttecggattgggcatcceccecggcatcectgeacgtggttatgetgecggagtttgggeecgeca
ctgtaggaaaagtaacttcagcectgcagceccccaaagcgagtgagecgagecggagecatg

(Seq ID No: 654)

Homo sapiens formin binding protein 4 (FNBP4):
cgctctetgetegegettgggetegegatg (Seg ID No: 655)

Homo sapiens peptidylprolyl isomerase domain and WD repeat contain
ing 1 (PPWDl): gcgccttttctgacgatgcgaacaacatg (Seq ID No: 656)
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Homo sapiens sorting and assembly machinery component 50 homolog
(S. cerevisiae) (SAMM50):
ccgecttetgecctecagcagecagacgctectgteccecgecegggeagetetgegaggecageggetgga
gagggaaccatg (Seqg ID No: 657)

Homo sapiens Yipl domain family, member 3 (YIPF3):
gcttcetectttttgtgttecggecgateccecacctetectegacecctggacgtectaccttecggagy
cccacatcttgcecccactecgegecgeggggctagegegggtttcagecgacgggageectcaagggac
atg (Seg ID No: 658)

Homo sapiens tectonin beta-propeller repeat containing 1 (TECPRI1):
cacectettgeceggteccegggagggeecggteecgetectececggacgccgaggacctaccaccege
gacttcgececgeccggegegggceccaggaccectgatgtegettttgaacageccectgeacctgge
agccagcgagctactgtagtaggecattgecgactgtttgecataccggatgggagtgacagtgtaat
agaaaaacaagcaagaaaccttttaggtaggactcctaaggctcagaggaagttacctccagecge
tgccatg (Seqg ID No: 659)

Homo sapiens DDBl and CUL4 associated factor 12 (DCAF12Z):
ccttceccttteccggcetcaagtecttectetetetttectttetttecgectatettttttectget
gcegeteegggtecgggecatttteecgggecgggegeactaaggtgegeggeccecggggeccagta
tatgacccgecgtectgetatecttegettecceecgececatgtggetgecggggeecgeggeggege
tgcccactatg (Seq ID No: 660)

Homo sapiens chromosome 3 open reading frame 17 (C3orfl7):
ccgectttegtaagtcecceceeccgectegeatyg (Seq ID No: 661)

Homo sapiens LETM1 domain containing 1 (LETMDI):
caacctcttctcteccgettctetegetgtgaagatyg (Seqg ID No: 662)

Homo sapiens chordin-like 2 (CHRDL2):
ctceecttetgetggaccttecttegtetcetecatetectecctectttececegegttetetttecac
ctttctcttctteeccaccttagaccteccttectgeectectttectgeeccacecgetgettectgg
ccecttetecgaccecegetetagecagecagacctectggggtetgtgggttgatetgtggeeceectgtyg
cctcegtgtecttttegtetececttectececgacteecgeteccecggaccageggectgaceectgggyg
aaaggatg (Seg ID No: 663)

Homo sapiens CCR4-~NOT transcription complex, subunit 10 (CNOT10):
actcctctagecggaacctgggggeccggagecggggtaggcacagagttgtecteggaggtceceag
gacagcggccagcccggcggcegggagtcagggecacgecacctgcagggaagaacccgagtcgaag
cgggaagatg (Seq ID No: 664)

Homo sapiens THUMP domain containing 3 (THUMPD3):
cttcectettgecagttgaggecggecgecgagecggacttcaggeggatcectegtggeggagececatet
tgctcccteteccaggectttacecegetecectaggattecegggecectgtaggtgggagttgggag
acgacagtactgcttttaaagagacagtgttagggatcttggaagcacagccaacatg

(Seq ID No: 665)

Homo sapiens nipsnap homolog 3A (C. elegans) (NIPSNAP3A):
gctecttteccactecgggaaaccttcagaggagtctcagaaaggacacggctggetgettttctecag
cgccgaagceccgcegecatg (Seq ID No: 666)

Homo sapiens CAP-GLY domain containing linker protein 3 (CLIP3):
gccectecctcetecgecccecacceectgteggegtectgggectegteeccettetetetgteteect
tgccteeccccatcacgteccectgacaccgacaccecattgectceeccacagtcectececcagtcectecact
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ttggtccececagegetgtectgeccgaggatttgectgaaggetgecceccaactetgcaccecgecccee
cgagggccaccgaggaccatg (Seq ID No: 667)

Homo sapiens ring finger protein 167 (RNF167):
cacccttccecgaagtttttctgtcacctgtgttaggcteegtecectttecgegttttateccegt
accagaaaaggatacatttagtgcctcccacccagcectcecactaaacgggttggatatctcattcett
tgagttggtgttceccttcecceccggegececcatgtagetgggaagtgggacctgggggtggttggace
cctgggatcctaaaggaggggcagggagggcgcagaacteegettectgcectecttgetaccaggacyg
cgcggectectecagectetttecteecgetgecatg (Seq ID No: 668)

Homo sapiens polymerase (RNA) II (DNA directed) polypeptide M
(POLR2M) :
cgttcecttcececgggaaaatggcgacteccegetegtgeceecggagtcaccgecgtecgeggatecgygcyg
ctagtagcggggcectgccgaggaagccgagtgeccgecgecgegcecagectcageecgegcecagaat
g (Seqg ID No: 669)

Homo sapiens dihydroxyacetone kinase 2 homolog (S. cerevisiae)
(DAK) :
tcgectcettteecgecagegcececgecaggacceccggatgagagegcecacgetteggggtectecgggaagt
cgcggegectteggatgtggeggatgeggecgtgagecggegggggaggtgetgetgetgecteca
ctgtactcagacccaggtagcacaggattgtccatcecctecagecagetcagtgcaacggtgtgaact
cagcctgtttcagagcctccacaccatg (Seqg ID No: 670)

Homo sapiens RNA polymerase II associated protein 1 (RPAPL):
cgatctetgcggggcaagatggecggegeccagacaggectggagceacggatgaataagagggaacc
cccacacggagacactgctggagagagtcecgtactggggaggcecagcetggagcagcaagatg

(Seqgq ID No: 671)

Homo sapiens torsin A interacting protein 1 (TOR1AIP1):
cctectetttggtgectceccageccaggaggcgggagegatceccacagecagetgacccagetcaggeac
tgcctectectcacagecctcaagacacaccatgggeccagaggcaggtttgetacacagcagcgacy
acgcaggcggcggcceccagcegactegcaactgecteectgaccacageggcececaccgceccaacacce
ccgagaagcecatcecgeccaccaccggcaggagaacctagggtecataaagecatecttegegatcgact
aaagctacgtcaacaactatg (Seqg ID No: 672)

Homo sapiens SERPINEl mRNA binding protein 1 (SERBP1):
cceccectcecteteggeceggecatecttgtgggaagagetgaagecaggegetettggeteggegeggec
cgctgcaatccgtggaggaacgecgecegecgagecaccatcatg (Seq ID No: 673)

Homo sapiens N-acetyltransferase 9 (GCNS-related, putative)
(NAT9) : caccctttectgcgggggacgatttcgtecggtggtaggectgectaccatg
(Seg ID No: 674)

Homo sapiens ribosomal L1 domain containing 1 (RSLID1):
gcgectettcacgaggtggaaacaagaty (Seq ID No: 675)

Homo sapiens SH3 domain containing, YscB84-like 1 (S. cerevisiae)
(SH3YL1): cttcctettectgggecagectcgggacggggcgeecgeggeegggegggecageatyg
(Seq ID No: 676)

Homo sapiens methylmalonic aciduria (cobala-
min deficiency) cblD type, with homocystinuria (MMADHC):
acttccectttgectgetcaccgeccagegtaggtgetaccaccgetgeegtegeecgecgecattttga
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tggcaggaagagtccggttcectgggacagctggagacagtggtggtgactgaaataactttaccaaa
ggaaagctattttgcgaactatcttecteccageggagatg (Seg ID No: 677)

Homo sapiens glioma tumor suppressor candidate region gene 2
(GLTSCR2) : agttcttcctttgacaagatg (Seg ID No: 678)

Homo sapiens DDBl and CUL4 associated factor 8 (DCAFSB):
cagtcttctcgagcacatcecgtecgcaaacggggeccggaaagegtggecagecgecaggecgecaagcgeaga
gagcggaggceggtggtggtggeggecgctggecagttecttecagtgaatctacagacctattttet
caggagctcagcctggecttacttcagtgataaaaggaggaaaggcectggctacagcaaacatcatt
caagatg (Seq ID No: 679)

Homo sapiens UBX domain protein 1 (UBXN1):
ctttcttctegteggtgttececggetgectatagagecgggtgagagagecgagegeecegteggeggy
tgtcgagggcgggttgectegegcetgacceettececgecctecttectegtcacacaccaggteceecy
cggaagccgeggtgtcggegecatg {(Seqg ID No: 680)

Homo sapiens antizyme inhibitor 1 (AZIN1):
ccgecttcetcecacactttcecaggetetgategeggecgeagtttttecttttttecttetgecgtegee
ttctetgectecttctcatectttctegetetgetgetectgecagtgtgacgagtecgaatectette
ccaccecagceccgegectttettettttgectgegetgttetatttectectteggecgeccgecgeca
ctgctgcacacagctggtgtecggtgeccgegettttaceecccaagtegttecececgecagectatggecce
aggccgecttgggtatttctgetcaaggtaaccacatcecectetttaaaaattcecgecgaaaaagayg
aagacgctttacccgactctttgggcecgttatctcacggecgaactttctgaccaagtatacaacta
cccagagggcectaggagaagtgetgtatagagagecagttcgacttcaacgetgagecaccttggga
acctagctgatgataggggggttccatctceccaacttgteccatggaggtettcacttcagaaatcec
aagactcatattcatccagettggtgtcaagtgggetgttgectgecagaattatcttgtgattatt
tgagagatgtatcagtttcttctgaagtacaatcaactgtagaagectttgtagcagtttgttgea
tattctaaggacccagacataggecttggtggeccgtectettgtetttectggtttatgactttegyg
ctttgtggaatacggctgagatg (Seq ID No: 681)

Homo sapiens cell division cycle 40 homolog (S. cerevisiae)
(CDC40) : gcctcttecttettecgecctggcagggtecteccgecagaagatttgttgeecgteatg
(Seq ID No: 682)

Homo sapiens stathmin-like 3 (STMN3):
gcgectctceccagectecgecaggeccaaccgecgecagcaccatg (Seqg ID No: 683)

Homo sapiens nudix (nucleo-

side diphosphate linked moiety X)-type motif 13 (NUDT13):
tttectettttgtgetgattecctgaggactaggaaggtgecccgaaaagaattcagagacctgaca
atg (Seqg ID No: 684)

Homo sapiens calcium homeostasis modulator 2 (CALHMZ2):
ctctcttttetggagttagattagtctgaagecgecaccagecccaggeeccecgtgcagaagaaaa
gcgggagggaacggcggaggcecgcecgetgeectgcecaccgecctcectggaggecacttggagagtece
ggccccgaggaggcecatggcecacaagtgeccacagetggecccaggttgecagegtegetacagece
cagaccaaggcagaataatctccggatgagetggtggcaccgctgagectttggtetcaccaggygce
ttcctgttgetggcaggcggggtggageggagctgetgggaggetgetggataggagaggggtcac
ggctgcggaagaggaggttcttcgggacacceccgtggatggacacggcaaggaaacaccaggecaac
cacagctggggataaaatagcacaaccacaccctgecgteccagegectececagectgtgeceette
ctagtaccaccagcaaccatcaatcccgtctectectgectcetectectgecaatccacceegecac
gactatcgccatg (Seq ID No: 685)
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Homo sapiens NMD3 homolog (S. cerevisiae) (NMD3):
tettetectgtggecggagacagecaggttggcagetgacgggacagecggggtetattttgttgegyg
gttttcagcaaatccagggctggtctggaggecgecgaaaacttaaggcatacagaacgatyg

(Seq ID No: 686)

Homo sapiens ATPase, H+ transporting, lysosomal 50/57kDa, V1 subun
it H (ATP6V1H):
gcgcctctgtcattctactgeggeecgecctggettecttetacectgtgeggeecctcaacgtectect
tggtgcgggacccgettcacttteggectecccggagtecteecteccactgetecagacctectggacctyg
acaggagacgcectacttggcetctgacgeggcegecccageecggectgtgtecceggegecceccggace
accctccecectgececggetttgggtgegttgtggggteccgaggattegegagatttgttgaaagacat
tcaagattacgaagtttagatg (Seq ID No: 687)

Homo sapiens DPH5 homolog (S. cerevisiae) (DPH5):
gggccttttectetgecacggagecggegettttgecagttgettctgeggaaaggtggtagttaagaa
tttgtaaaggccagagaactacctacgattctctcageggtetectettetectecaagtttgaaatyg
(Seq ID No: 688)

Homo sapiens polymerase (RNA) I polypeptide D, 16kDa (POLR1D):
cctectceectecttecgtectecgegecttecgteggteggtecttgettectgettegectecge
gcctecgcgcectatgggacagageccccgatccgccagecaccacctgaggateccagaaaccgecccag
cgatg (Seqg ID No: 689)

Homo sapiens HMP19 protein (HMP19):
ctgtcectttcagcaccacaagctecgggcectgaggagggaggactectggeegtectectectettea
aattggcttgaatcttctcectgaccceccecccacgagtgecagecacagtcectgggaagaaaggcgtaaggat
g (Seqg ID No: 690)

Homo sapiens adiponectin receptor 1 (ADIPORL):
gcgececttecggegeggggagggcgetgaagateggggecgeteggecgecaggecgectecageyg
ccgegggatgtagcgecgggggaccecgeggcecccagcagageccgectgecceceggettgtctacceate
agagggagatctctgcccececctggggctgagagaccccaacctttececccaagetgaagetgecagggt
attgaggtaccagccagatg (Seqg ID No: 691)

Homo sapiens SH3-domain GRB2-like endophilin Bl (SH3GLB1):
ttttceecttgggaceccgggtceccacacggeggggtegececgtecateteccggetecgeccgeggggcece
catcgtcecgacgttagcggccgttctecgagecgactgacccatecttggegetgecgecgegeget
tgttctcecteectegeceegecttcatectececegttcacggaaacgacagetgeggetgecggggce
tggcgecgectecctecacctaccacgtetgeecctegecgectectagecctgegeeccageceeggcece
gcggcaccteccgectecgecgecgctaggteggeecggetecgeceggetgecgectaggatg

(Seg ID No: 692)

Homo sapiens anterior pharynx defective 1 homolog A (C. elegans)
(APH1A) :
gtccectettecggettecgtagaggaagtggegeggaccttecatttggggtttecggttcceececect
tcececttececeggggtetgggggtgacattgcaccgegeecectegtggggtegegttgecacccecea
cgcggactecccagctggegegececeteccatttgectgtectggtcaggeccceccacceccecttece
cacctgaccagccatg (Seq ID No: 693)

Homo sapiens RNA binding motif protein, X-linked 2 (RBMX2):
ctgcctttcecegggegetgattectgagtgectgagegecgaacecgaggagaty
{(Seq ID No: 694)
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Homo sapiens family with sequence similarity 82, member B
(FAMS82B) :
atctcctttagccecgeccoccgectecgtagetgectgaagtagtgecagggtcagececgcaagttgea
ggtcatg (Seqg ID No: 695)

Homo sapiens UTPll-like, U3 small nucleolar ribonucleoprotein,
(yeast) (UTPL1L): tgatcttttccaaggctgtacagacatg (Seqg ID No: 696)

Homo sapiens chromosome 14 open reading frame 166 (Cl4orfl66):
cgeccectetegecgegtegecggtgectgegectececgetecacctegettettectetececggecga
ggceccgggggaccagagegagaageggggaccatg (Seg ID No: 697)

Homo sapiens transmembrane emp24 protein transport domain containi
ng 5 (TMED5):
gcttectettteggagggagtgttecgecgecgeecgeggecgecacctggagtttettcagactecag
atttccctgtcaaccacgaggagtccagagaggaaacgcggageggagacaacagtacctgacgec
tctttcageccecgggatcecgecccagecagggatg (Seq ID No: 698)

Homo sapiens coatomer protein complex, subunit zeta 1 (COPZ1):
gtttcttttgcggctccacgteggcaccagetgeggggecaagat (Seq ID No: 699)

Homo sapiens mitochendrial ribosomal protein S16 (MRPS16):
ggttctttctgtgtttgttctctgecectgeccaaggecgtagagetggtgegtgegggtagegggge
tctececgaggagecgecacgecggeggecaccatg (Seq ID No: 700)

Homo sapiens charged multivesicular body protein 3 (CHMP3):
ctacctectttteccgegggeccecgeccaggeggetgeccgtgacctgectgggegeggggaactga
aagccggaaggggcaagacgggttcagttcgtcatggggetgtttggaaagacccaggagaagecyg
cccaaagaactgatatccaaagagaagaagaaaaagtgaaacgatctgtgaaagatgctgceccaaga
agggccagaaggatgtctgecatagttctggccaaggagatg (Seq ID No: 701)

Homo sapiens RNA binding motif protein 7 (RBM7):
cgaccttttggccaggttagggagggggegacgetgagatyg (Seq ID No: 702)

Homo sapiens eukaryotic translation initiation factor 3, subunit L
(EIF3L): cgctctttccggeggtgetcgecaagegaggcagecatg (Seq ID No: 703)

Homo sapiens zinc finger protein 706 (ZNF706):
ccttecttteccteecggegtecteteccggeectcectegegetgeactgtectectecgacgecaagact
gtccecggeccggatatg (Seqg ID No: 704)

Homo sapiens androgen—-induced 1 (AIG1):
cgecectecttgeecgeccagecggteccaggectetggegaacatg (Seqg ID No: 705)

Homo sapiens interleukin-1 receptor-associated kinase 4 (IRAK4):
cgccecttegeggegettectagttecggectggttettetgtegecggettcagecageccgegeccyg
ggcaggaatagaagatg (Seq ID No: 706)

Homo sapiens transmembrane protein 66 (TMEM66) :
cgttecttegecgecgecaggggtageggtgtagetgegecagegtecgegegegetacecgecacccag
gttcggecccgtaggegtectggcageceggegecatcttcecategagegecatyg

(Seq ID No: 707)

Homo sapiens carboxypeptidase Q (CPQ):
ccgecteteggececgeggectggeeggeaagecagggetgecagtcacggggeggegeggagggece
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- cagcccagtcaggggtgtggceccgeecgecaccgtaaggctaggeegegagettagtectgggagecyg

cctcegtegeegecgtcagagecgecctatcagattatcttaacaagaaaaccaactggaaaaaaa
aatg (Seq ID No: 708)

Homo sapiens hydroxysteroid (17-beta) dehydrogenase 12 (HSD17B12):
cgctcttttecattcacgaaggtagtgaggectagtggaaagecatg (Seq ID No: 709)

Homo sapiens protein phosphatase methylesterase 1 (PPME1l):
ccteccectegatg (Seq ID No: 710)

Homo sapiens HemK methyltransferase family member 1 (HEMKIL):
ccecectttecggecaggectactgggetecgeccacacaccteccggectggttectaaacgecaget
cggagcaatccccttgggctggagceccaaatcecectgetgtgattttaaggaagaccggcaggtccgg
gcececccaagggtcaacccecacacacatcecceccgecactttectgtatgecaggectgecgagegtagagg
gagtggaattcacagcctceeccacccateccegecaggggtectectgggaggaacccaccagegatagg
aacactgaagctgggctacggecgtecgeccgagecttttcttaaaggecgecgacececeggaageggg
gcgtccgagggagegcgcecgacgggcecacgecacgtecgggegtecagttcecggggecagettecteegge
tggtgggtgggtggggcagectttcaggcagggtggcaaccaactatatctgaggaccagagecat
tttggggcaccagagcttgtgacctctccatcteccacccagectgggteccaggggecactectecagea
ctcacctcagcagcetgacatcataaagcagacttgggaacctggaagcactctggagaacctttcece
ctgagacatg (Seg ID No: 711}

Homo sapiens N(alpha)-acetyltransferase 38, NatC auxiliary subunit
(NARA38) :
cgcectttcagttetgettgetgteggcacecgetgegttacececggaaccgecgggeecgaacageat
g (Seq ID No: 712)

Homo sapiens cleavage and polyadenylation specific factor 3, 73kDa
(CPSF3) :
ggttcttccttttttatttaccggtggectgtgettccaatttaggaagaccccggecgacctgttee
tcaccccegettegecctcacactttegggatyg (Seq ID No: 713)

Homo sapiens dynactin 4 (p62) (DCTN4): tcgcctccteccectccccaagatg
(Seqg ID No: 714)

Homo sapiens hydroxysteroid (17-beta) dehydrogenase 11 (HSD17B11):
gttcctecttgetctegecectactectttectggtgttagatcgagetacecctctaaaagecagttta
gagtggtaaaaaaaaaaaaaaacacaccaaacgctcgcageccacaaaagggatg

(Seq ID No: 715)

Homo sapiens YTH domain family, member 2 (YTHDF2):
tagtctttccaggtgttagtcecgaaacctecgtggtgegaccectggtegtcecccaaaccecctaggect
taatcctggggeggtgggggcggggaggecgtgagcacggettecgetectecaatcecgecagagyg
gcgcagcggeccggectcecteectteccggggttettegegecggygceccecttecgegtgggtgagtga
atgtgagagtcagcgctcgegecgegegegecgeccgecteecgetgtteggegetetgetttagge
ggtggggggcgggcgcgcgegtaaaagecatagagacgggecattgagetecttgggectagagegtege
cgagtcggagccggagectgageecgegegetgtgteteegetgegtecgecgaggecceccgagtgt
cagggacaaaagcctceccgectgetcecccgeagecggggetcatectgecgecgecgecgegetgagga
gagttcgccgecgtcecgecgeccecgtgaggatectgagagecatg (Seqg ID No: 716)

Homo sapiens tubulin, epsilon 1 (TUBEl):
agctctctagcagagcecgecgttgectgggggaatgecagaagcggecgecgggctagcaageteeccgga
gccggeggcegcecaccaccatg (Seq ID No: 717)
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Homo sapiens ubiquitin interaction motif containing 1 (UIMC1):
ccteecttttecttectecagegggtecgeggececgetactectecgggaggggegettecegacgecaa
ggtaggcctctececgacgceccecggggeggeccttectgatgeecggggtgtgtetctecgegacgegggyg
gtgggctceccggacgcecggggetggecttgecgaagtegggggtgggtecectecggacgecgaagtyg
ggctcgggatgcggggctgggaccecctececcgattececggggeggatteccggacgeccgggaccggecat
tactggtgccgggttgggcttectccagatgecggggetgagtecttceeccaaggttgagacaaaagyg
atg (Seqg ID No: 718)

Homo sapiens TNF receptor-associated protein 1 (TRAPL):
ccgeccectteeccategtgtacggteccgegtggetgegegeggegetectgggagtacgacatyg
(Seq ID No: 719)

Homo sapiens cereblon (CRBN): cagcctcctttgcgggtaaacagacatg
(Seqg ID No: 720)

Homo sapiens riboscomal L24 domain containing 1 (RSL24D1):
cttectctcaagettggegtttgtttggtggggttacacgegggttcaacatyg
(Seq ID No: 721)

Homo sapiens leucine carboxyl methyltransferase 1 (LCMT1):
taccctcettetgttgetttectecctgtggetegegecgteccecgecgececgtecgacceegettee
atgtceccctggeggacacagcecteccaggaacctcecacgeccatggecactaggcagagggaatecte
tatcacctcctgetgttccacctegagetgegacgcagacgacgagggegtgegeggecacctgega
agatg (Seq ID No: 722)

Homo sapiens RABl4, member RAS oncogene family (RABL4):
cceecttettttgtggtecggeccattgegagggtgacaggaaaccctgtgcagggagecgecgeca
tcttggaccageccgaggaagatactgagggagcacaggagcagtcaccgetgecactgectactge
cgctactgcectgccggegegtetgcaccteteggectgecagtgtacctgecggegecteggtegac
cgcecceegecccectcecteecegetgegtecgecactectgttectggtectgacgecceecteccgece
ggaaagctgcccagccaccagcaaccccccagtgecaccatg (Seqg ID No: 723)

Homo sapiens Enah/Vasp-like (EVL):
cttccttttectgtttggttttaagtaggctataaaaatcaagttgectgtettcagagggtetgtyg
gtcctctgatcaacataggctggtgggagtacaggactcgectecctcagggttecectgtgetgeca
cttttcagccatg (Seq ID No: 724)

Homo sapiens LIM domain and actin binding 1 (LIMAL):
ctctcttecectetecctetecctetgecgggtggatgetttctecatgtggcaaggectgtaactyg
ttcacagctgtctgaaacagcagtggaccaggagcagecttggagttttaactttcattttacaaag
aacaacatgtttgaatgtttcagcaggcaagttataactggcatctacttecttgttettctagaac
accgaaaatctctcccagcactttagaaaggggaccectgactgtgttaaagaagaagtgggagaac
ccagggctgggagcagagtctcacacagactcectcectacggaacagcagcactgagattaggcacaga
gcagaccatcctectgctgaagtgacaagecacgetgettectggagecaaagetgaccaagaagaa
caaatccaccccagatctagactcaggtcacctcecctgaageecctegttcagggtcgatatcecceccac
atcaaggacggtgaggatcttaaagaccactcaacagaaagtaaaaaaaty

(Seq ID No: 725)

Homo sapiens ubigquitin-fold modifier conjugating enzyme 1 (UFC1):
gtttctcttgcecgeecctggtceccaagatg (Seq ID No: 726)

Homo sapiens coatomer protein complex, subunit beta 1 (COPB1):
caccccecttecacgtcagecaaggactctggagececgecgecgecgctgcetgeggttcatageecgga
gtagacggagccgcecagtagacggatccgeggcetgeaccaaaccactgeccecteggagectggtagt
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gggccacaagccceccagtcccagaggegtggtgggtegggcagagteggaagaactggetttcetag
ctggaagatgcggaaggggagcgactaggecgettgegtetgggectggcagaagggaccggattt
tctggcatccttaaatcttgtgtcaaggattggttataatataaccagaaaccatyg

(Seq ID No: 727)

Homo sapiens transmembrane protein 9 (TMEM9):
gggtcttttgcggctgcagecgggecttgtaggtgtecggetttgectggeccagcaagectgataage
atg (Seq ID No: 728)

Homo sapiens shisa homolog 5 (Xenopus laevis) (SHISASL):
ctttetttttctecaaaaggggaggaaattgaaactgagtggeccacgatgggaagaggggaagcec
caggggtacaggaggcctcetgggtgaaggcagaggctaacatg (Seq ID No: 729)

Homo sapiens transmembrane protein 69 (TMEM69):
gtgcctttccagtggacctgggetgttgttgeggttgttttecttectctecgtgcaacgetggcecaa
gtctcaaagtcgeccacagaaacatgcccecctgattcagtgectcectgettagetgtaacatgttaatce
agaactacctggcatcttcctgaacaagactttcaataggggccagtatg

{Seqg ID No: 730)

Homo sapiens kelch repeat and BTB (POZ) domain containing 4
(KBTBD4) : agatcttcttccgggcggacgtggagecggaageggaggttececgggeteegggaty
{Seq ID No: 731)

Homo sapiens pipecolic acid oxidase (PIPOX):
cgtcctttagecgggagectgtcectttgettgectttgectttgaggectetgtggetgtggggetga
gtggcatcatg (Seqg ID No: 732)

Homo sapiens blocked early in transport 1 homolog

(S. cerevisiae)-like (BET1L):
agctctttcecccecgegactgegecacgtetgaggeggetgtggeecgegteggtgtecgegtegagga
gccggggcagggcacgatg (Seqg ID No: 733)

Homo sapiens zinc finger protein 581 (ZNF581):
ttctctcttteggecggegecgecagttectggggecacacccagaggteceecttectcecgeecgecgcec
tgcaactgcgagggtagcccggggecgettggagtecgeccggacctgagaggetgetgeactyggge
ctcagccageccecctcecggatg (Seg ID No: 734)

Homo sapiens armadillo repeat containing, X-linked 1 (ARMCX1):
cgteccttectaatectagtecttegtttggtecggttgecactcttectatageccagagggegagagy
gcectgtggecctgggggaaggaggacgaggttectgectggatcceccagecagtaggacgetgtgecatt
tgggaacaaaggaatagtctgectggaatcectgecagatcecttggggecggaggecagtccaaccect
tggagcaggaagaaacgcaaagttgtcaagaaccaagtcgagctgectcagagecggececgeagta
gctgcagactccecgececgcecgacgtgtgegegettetetgggeccagagegagectgttttgtgetegg
gttaagagatttgtcccagctataccatg (Seqg ID No: 735)

Homo sapiens spastic paraplegia 21 (auto-

somal recessive, Mast syndrome) (SPG21):
cggcctececgeacgecaccgegcagectgetgtgecegtgggtececgagtgectecgecgececgecee
gacccgggcccagecgectccacggeccgegetegtactggagegaagageggectectgaaggag
gggaagggacgtgggggcggccacggcaggattaacctccatttcagectaatecatg

(Seq ID No: 736)

Homo sapiens.staufen, RNA binding protein, homolog 1 (Drosophila)
(STAUL) :
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tctececttttttecttettecttececctectegecgecaccgeccaggaccgecggocgggggacy
agctcggagcagcagccagagtttattaaccacttaacctectcagaactgaacaaagacaacattyg
ttcctggaacgecctetttttaaaaaagaaagcataacccectactgtagaactaaatgecactgtge
atg (Seqg ID No: 737)

Homo sapiens adducin 2 (beta) (ADD2):
cggecttttgtcagegecgecagggecaggagagctcectecatttecteccagectegtgegggaaatgg
ctttaattctgacggcagggctgtgagggactagcgggaacccgagecttttgtcaaggaactgeg
gcgtcecggtggecagtcatceececegecgeccgeggageegetgecactgcectgggggatcteccageaget
ctgacgagcgcgggctgcagcatgggcagaaaacgctgecctgecagattagetgggtggatttttt
aagcgcaccccaccccccaaacccataaaataacaaaaccaacccgcagtggecgaccggagatag
Ctaagatgccgcgcaggagtttceccacctggatgtttgaggttgtgtagatgtggeccggecaccettyg
agagtggagctagggggtgcagactgagcagtgaacagaaggagcecttggacagggcectgggceccagce
ctcccgagttccaggagegaattgcaaacccaccgggaaaatyg (Seqg ID No: 738)

Homo sapiens WD repeat domain 1 (WDR1):
ccgecctteecggctecagteccccggygcteggecteggegaggtgtaattecgecagecgegggeecggecce
cggaggctctcggcgagcgeggegeggtaacaagtgggegaggatg (Seqg ID No: 739)

Homo sapiens family with sequence similarity 20, member A
(FAM20A) :
cgacctctacttccacctetggcecccaagtacagegecagetgeggectecgggagecgeeccgegygygyg
gtgcccgtgcaccggccgegectectecctggegegyggactecggecgcagetgecteggaccoccygyg
cacgatcgtgcacaacttttccecgaaccgageccecggactgaaccggetggecggcecagecacagegyg
gtcgagctccaagttgcaggcecctettegeccacecegcectgtacaacgteccggaggageecgectet
cctgggagccgaggactegetectggccagecaggaggegectgeggtattaccggaggaaggtgge
ccgcectggaacaggectcagttectgettttgaaaggaagagggggagtcetgtgaccectgaggect
ccttgcaactctgttttecaagcetttgcacatctteegaatttettcttcaaagtctacectaatg
aaatatcagacaattttccaagtgtgcttcatgaacttctgggaggtgcttcacagtttctgecaaa
tgattgattgaattttcactttgaaaaaatatactttaaggcgacacaagatg

(Seqg ID No: 740)

Homo sapiens kelch domain containing 4 (KLHDC4):
ttttctttectggtgtcccgtecgeggettgggaccecggecaagatg (Seqg ID No: 741)

Homo sapiens calcium channel flower domain containing 1 (CACFD1):
tgctccectetececcacaaggecagegecgecggeteggacgeggecggetaccgageectttgtgaggg
ctgtgagctgcgectgacggtggcaccatg (Seq ID No: 742)

Homo sapiens zinc finger, CCHC domain containing 8 (ZCCHCS8):
gaatcttttccacagcccaaaatg (Seqg ID No: 743)

Homo sapiens kelch-like 24 (Drosophila) (KLHL24):
gtttcctttgttgtgagctgcggecagagactggtggctggaggagacgececggegectggagagtgeg
ctgcgccegeccgecgectgagggaccgeggggttagecactgectggetgettecagtgttecgecgag
aggtaccgggggtgacagctccgggaccggecgaaaggcgaggaaccggtgtggaaattaaaagaa
cacacatattttgactggggctttgatcaaccaaatgctaaaaagccacataaagaagatccctaa
tagtcatttctcaacaattatatagtcaactgatgtaacaatg (Seq ID No: 744)

Homo sapiens FtsJ homolog 3 (E. coli) (FTSJ3): ctccccctttccaccatg
(Seqg ID No: 745)

Homo sapiens dymeclin (DYM):
gcttecectettetcetegecgectectggectecgeaccgacgecggeccgggctggagecgagecygy
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ggccgagctgcaggcecggaccggagecggatctgtaccecgetgagacgtggaaacatggagygectg
agcecggtgtgecgccacctgggetgeggeggcgacagegacttetectgaccectetgecaccectee
catccgtecgecgggtccgtggagetggagcagatcceccccageeggetgagacaggttgtettttgg
aaatgcaggtttaaggacaaattatctgcttaagctagaagatg (Seqg ID No: 746)

Homo sapiens zinc finger protein 280D (ZNF280D):
cctectetttctectectectecagggectcecagtcaggecgatcegetecgetcacggaaggaaaac
agaaataacttgctggcttgtctggagtcacatgtacttaggtgacaatttacagaaagtcatcte
tgcagcttgatg (Seq ID No: 747)

Homo sapiens ankyrin repeat domain 10 (ANKRD1O):
cgttectttgtgctgeggeggcggettectegagtectececgacgegtectectaggecagegagec
ccgegetetecggtgacggaccatg (Seq ID No: 748)

Homo sapiens SWT1 RNA endoribonuclease homolog (S. cerevisiae)
(SWT1):
ctctectttggettggggcteccggagttgecactgecgeecggegetggtaagettttcaggatyg
(Seqg ID No: 749)

Homo sapiens leucine rich repeat containing 49 (LRRC49):
tgacctctttegggtctetttgaatcteecgetgtagegtecacctggaaggecagatctaacagagaa
cctggactgtctcectatcatg (Seqg ID No: 750)

Homo sapiens F-box and leucine-rich repeat protein 12 (FBXL12):
ccgecttectggacttggtettagtteccagtecgeggeccaaatcacgectcecagecaccteccgecaag
cctcectcactgectcagecacgetttecaggetggtttctggtecccatececgeggetggtecggecece
tgggaccgaatcacttcccagcgagaggaaggtcaaatttetecgaccggctacgggaaggtecgeygyg
ccgecgecctgtcagecgeocteggegeccecaggaccectegggtetetttaaccggaagecggaag
tgcgtgtcggcgggatcatg (Seqg ID No: 751)

Homo sapiens WD repeat domain 55 (WDR55): cagtccttctcagecatg
(Seq ID No: 752)

Homo sapiens zinc finger protein 3 (ZNF3):
cgttctttgttctgteccececggtgtgtgggtectgtgacagggteccaacagggectggteecgtgtecyg
gtcccceccaaatctgtegtcectgecceccaggeattggecatcaacaaaagtcagaattcececcgggaac
ttgaacagaggctgctaaattcccagtaattgectectttggecttctagggactgacttcaaagaa
ggaaggaaagaatcaggcagtgcttectcattcectettttaaaaccecgetteecgetgagtcectgeac
ccaggagaccagagagcaccttgeccttccatg (Seg ID No: 753)

Homo sapiens tetratricopeptide repeat domain 27 (TTC27):
ggttcttctectaggecggaagecagaccagagagegtgegtgtttttecccagggtgeccecgegetg
ctgttatggcecgectceccttgaggtagtatececgecacatggaattctagggecgecaggtgtatttacg
gtaactgtcgceccactagatttcagegectttggactctectgttttcactttettttgttgactee
cgtgtggecctegtgggagectgttttggetgecageggtgtetggggtgatg

(Seq ID No: 754)

Homo sapiens THUMP domain containing 1 (THUMPD1):
gtttctctttecctctcagtttgegecacaccatg (Seqg ID No: 755)

Homo sapiens ankyrin repeat and KH domain containing 1 (ANKHD1):
tgctecttectegtteccgagatcageggecggeggtgaccgegagtgggtecggecacegtetecggete
cgggtgcgaacaatg (Seqg ID No: 756)
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Homo sapiens syntabulin (syntaxin~interacting) (SYBU):
cctectectggacggcggecageggeggegegaggageeggegggecageggegegatyg
(Seq ID No: 757)

Homo sapiens coiled-coil-helix-coiled-coil-helix domain containing

3 (CHCHD3):
gcgecttectecttgettectgggggtegtggecttgetecegetgtgecgggaaaagaateccaggecece
tteccacgegegtgtgggtgegggggececgaagtgectegtggtteccegetaggtetecgetgggyg
caggaaccggaatcatg (Seq ID No: 758)

Homo sapiens HAUS augmin-like complex, subunit 4 (HAUS4):
cectecttegtegeggectetagtgecacttteggetecttececttececgggectttecagettggte
tttcecgggectegetteececccagecectgegeececggeccgaacgagaggtteccggageececcggege
gggcgggttctggggtgtagacgetgetggccagececgecccagecgaggtteteggecacegectt
gagagcttcagctgccccaggattagaatcccaagaaaatcaaatg (Seq ID No: 759)

Homo sapiens solute carrier family 41, member 3 (SLC41A3):
ccgectetttecegecgeegectgggaggggacceccgggctgecaggegeccagetgtgeccagatyg
(Seq ID No: 760)

Homo sapiens phosphatidylinositol glycan anchor biosynthesis, clas
s V (PIGV):
cttcececttteccagectececgecctegtetgettecggecctgtggectggtggggetetgecaggete
cctecgggagtggtcecttgggecgtggeccectectgggaggectgagggagetcaatectggtagecaa
cacccctgaattectggtggtgaaaggatg (Seqg ID No: 761)

Homo sapiens poly (ADP-ribose) polymerase family, member 16
(PARP1G) :
agttcctttatccctgggceccaacctceececgecgacececgeggtecaggecteggtectetetetteg
gcggcgagcecgeggececagacceccggeagaggacacttgtcecggecacgttcectecacecectgtecatete
agcccectgectagcetcecacceccaggettgggaacceggeccctgacggeccattgtecgegggec
cagcccecgegectgaacgecacgetegececttgececctaaccagegegtctaceeccggecaacgegea
gtgacctgggatg (Seqg ID No: 762)

Homo sapiens thioredoxin-like 4B (TXNL4B):
gtttcttttctgegettgtgegttttetgttecggtttecttecececgetageggggecacgagggttyg
ctaggcaacagcccctgggtgacttggtcecttagggtectgteecggettggggectgatgaaaggage
tgtcecgegeccgggetetteccgagaagtggttgctgacagecacaaagtgaaagggagtgaggegyg
cgtggacgagtaaggagtgacagtgaggattcacatttgggttatttcaagatyg

(Seq ID No: 763)

Homo sapiens slingshot homolog 3 (Drosophila) (SSH3):
cgtccttectggtectgecgggtccaggactgteecgeggggttgagggaaggggecgtgeccggtge
cagcccaggtgctcgeggectggcteccatg (Seq ID No: 764)

Homo sapiens zinc finger protein 692 (ZNF692):
ctcecctectggggegegggectcecagttecgggctacagecagecgacgceccgagaggcacegtttette
ttaaaagagaaacgctgcgcgegcecgaggtgggcecccectgtetteccagecagetecgggectgeteget
aggcccgggaggcgcaggegeaggcgecagtgggggtgagggegegtgggggcegecacagectetggt
gcacatg (Seq ID No: 765)

Homo sapiens tRNA-histidine guanylyltransferase 1l-like
(5. cerevisiae) (THGLL): tggccctttcctttceccgegtgtagaatg
(Seqg ID No: 766)
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Homo sapiens solute carrier family 25, member 38 (SLCZ25A38):
tctecccttectacagagttectecggegettecteccaccecgggatacacagaacctecatcectecta
cggtgctgaagcectgcagcagggcaggatgggcaggagagcagagccgeggagtectgeggegeggg
tgaagagcggcgcgtaattcececgecagcaagattgtteccgegececgeageccctggactagecaggat
ccgaaccccegygcggcetgegtgettataggecgecagacgtcagagagecegeggettaaagegegteg
cctggetagcegecacccecctagecttettcaaggecteccagggectgggeccaagegeccgtegacy
gcaccctgggcccagaggactcgegggectcatcecteccaatg (Seq ID No: 767)

Homo sapiens WD repeat domain 13 (WDR13):
agttctttectgatagcaggcagccatcttgectggagectgagaaagggaggagagacagaaggaa
ccggcecgacagtggtctecagggecgetecggggggectcaagaaccggaggecageoccggagotggt
ccecegateccgggectatgetettggatctgagaagggaaggcggagggeggeggggacaagatggyg
tggagaatgtcaagcaaggaatgctaggcgggggaggggcegttgetatggegactggggaggggcy
gtgtctgttctgaatcgetgtgtgtcaccecgggegetgeeccaggaagggcagggetggggtgatga
ccatggtaacacccgggggggagttcgtgacatctecggegeggagggactcgatgtctatggecaa
tggtcgcctggtggaagggacggaactagatcecttcecgetecgggacgctcacatteccaggcecctty
tcetgecaggetgecgegggeggacacgecagaggaggaggecggggaatyg

(Seg ID No: 768)

Homo sapiens chromosome 1 open reading frame 123 (Clorfl23):
ccgecttttacgacgcgeocggaaagcaacggcaagggceggeagecagecaccgggcggagagggceta
ccatg {(Seqg ID No: 769)

Homo sapiens chromosome 20 open reading frame 11 (C20orfll}:
ctgcctecttctactcgggecgeccecggeggecgecacctetecccageccaggagaggetgeggag
ccgcagccgceccagaccgegecagegcegggaggcaggtteecgecacgaaataaatcagaatyg

(Seqg ID No: 770)

Homo sapiens zinc finger protein 446 (ZNF446):
ttecececttttggggacagatccecgaagttcgagecatececteggataggecgggtgtcaggectggt
ctctcaggecccgteccaggeccatecttgacgattccaagaccacceecttgagcaagaatg

(Seq ID No: 771)

Homo sapiens mitofusin 1 (MFN1):
ccgecctttgecactcecccecctgectectecteecgectttaacttetegggaagatgaggcagtttgg
catctgtggccgagttgectgttgeccgggtgatagttggagecggagacttagcataatg

(Seqg ID No: 772)

Homo sapiens phosphotyrosine interaction domain containing 1
(PID1) :
agtcctctegcecagetgecgcecaggacagecggegegceggeegtgeccacaagttgecggecagetgag
cgccgcegectcectectgetegecagececectacgeccacccggeggcggtggecagegecaggacge
acatcccgcggacaccgaccccagatgtaaagecgggaceccageccctegecccecececggegegatceg
acagtctegeccagegtetectcetgecaaaaccecagggctggaagatgtggcageecggcecacggage
gcctgcaggagagatttgcagacacagaagcggecacagagaaggcecattgtgaagatcaaggcaga
aaccggagttatggcatcataagccaaggaatg (Seqg ID No: 773)

Homo sapiens pleckstrin homoleogy domain interacting protein
(PHIP) :
tttcectectectectecteegectecgecgeegttgettgaatggtggagecgaageteggetegt
gaacacacactgacagctatagggcaggcggcggcecaccgteccecgetteeecteggeggeggggtyg
tccegteggeggecctgaagtgacccataaacatg (Seg ID No: 774)
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Homo sapiens LIM and senescent cell antigen-like domains 2

(LIMS2):
tggecttttttgggegtcetecctgecteecgeggeccgggectggegggegggegecteggetggegget
gcagcagcagagggagacccgcggcaacceccggecaacccagggeteggegtegetgecaccatg
(Seq ID No: 775)

Homo sapiens SCYl-like 2 (S. cerevisiae) (SCYL2):
aggtcttttagtetttttcccecteccttactettegtecceggtecctecectecccaceecttt
ccttectagcecteccgacgtttgeggecgegggggcggeggaggatatggagtaaagecagagtecagtyg
gccaggcacgaaggcagagcaggaacagccaggaggegtttattaggggggegagggggaaagagec
ccagcaccgcccctectggaagaaggaagaggtaagtgaccggccgecggcaccgaccgacctecce
tcaccggeggctetcectegectgggeteccggageecggcgaggagggaatggaggactecgegeccgg
gttaggcctcccagggccgetcaggectggtgggtgttgectggtgacgggectgececggeggecgge
cgggcgatcggcggtcggecgeccgegcaaageggggctggacgagcagegagetecggggagegga
tccgagagggcecgagtectcgaaagaggecttgaggcgacgggagaccececgggatcgaagtcecagetyg
ccggagggagagceccccecatgecggetecgagagetecgggtttecggtggtggagaacgtagtacctt
tcggggacattggacactactctaggaccgggtaactataactacccaatattgecagecatyg
(Seq ID No: 776)

Homo sapiens ring finger protein 31 (RNF31):
caccctctctectagtacttectgtteteggectaacectggegetgggecgggggctggagagtga
ccgtggtcetgagtgacctggggeggetgegtgggecggggtgggectcaaagecgggcaccagacy
ggaggggcggcgctcgggecgegegetgeccgegecgggtectggegggeggegaggctggggetyg
actcctgectcaggatyg (Seq ID No: 777)

Homo sapiens mediator complex subunit 9 (MED9®): cgacctctggctaacc-
taccccecggagccatg (Seqg ID No: 778)

Homo sapiens ATP5S-like (ATP5SL): cggccccttccggttacgaaaccttagcaa—
gatg (Seqg ID No: 779)

Homo sapiens GPN-loop GTPase 2 (GPN2):
tctecttttgecgegacacggtectcagetgttececgectgaggecgagtgacgetggecegecaacgagyg
tatacgtactgggaccctcgecctcagtectegtetececggegeggetacctgececegttttecetgt
gagttgacctgctcegggecgegggecegecaatg (Seq ID No: 780)

Homo sapiens transmembrane protein 48 (TMEM48):
cggtctcecctgtacgecccetagactaggggccgecatectceccatg (Seqg ID No: 781)

Homo sapiens ankyrin repeat and zinc finger domain containing 1
(ANKZF1):

‘ttgtcctettecgetgcectecgtagtgacaggggattgttgtgttgcagaaatccggeaatcgacctga

ggacttgcgagccgctcecagecteecgggacgtttggagetgetgectaaataatttectgetecagecat
g (Seqg ID No: 782)

Homo sapiens notchless homolog 1 (Drosophila) (NLE1l):
ggctctttctectecacgtggggacgecaggatyg (Seqg ID No: 783)

Homo sapiens cell division cycle associated 8 (CDCAS8):
cgctetetetecactggecacagegaggttttgetcageccttgtectegggacecgecagectecgecga
gcgccatg (Seqg ID No: 784)

Homo sapiens polymerase (RNA) III (DNA directed) polypeptide E
(80kD) (POLR3E)}:
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cgcteccecccacgtgtecgecggagtttcteccaccagecaacatggecgecgectgagaggagage
cgggccgcecgecgtcectcectgecageececgegggtaactgggeecgttgeccgecgtecgegeteggececee
gcggagagatcgagetgaaggactgegeggctggetctectetagtatg (Seq ID No: 785)

Homo sapiens armadillo repeat containing 1 (ARMCL):
gagcctttgceccgecagegecttegetetttggeteecectgagttagteeggttgettgegategee
gcggecggggctgegaaccgaagggctegetececgegecgectgggtetetaccteateecgtagygtyg
tggcecctgatggtgtggcaggetctggactectaaagectectggagegaatttaagattttattcat
gtgcatggcatagaagatg (Seq ID No: 786)

Homo sapiens transmembrane protein 33 (TMEM33):
cegtetttetggaaacaccgetttgateteggeggtgegggacaggtaccteceggetgetgeggg
tgccctggatccagteggcetgcaccaggegagcgagacccettecectggtggaggectcagagttecg
gcagggtgcatccggectgtgtgtggcgegaggcagggaagecggtacececgggtectggececcagce
gctgacgttttctecteccectttettectetettegeggttgeggegtegecagacgctagtgtgagece
cccatg (Seq ID No: 787)

Homo sapiens pyridoxamine 5'-phosphate oxidase (PNPO):
ccttccttecececcggggtagaagtccagggtgagaaattggttccgaactcaaaggaacccagtgec
gggccacagccgggtcacgtggecggeggecceeccatg (Seq ID No: 788)

Homo sapiens golgi phosphoprotein 3-1like (GOLPH3L):
attccttctectgecatcgaaggatcaggaagtttgtgectctetgegtggectaagtttttecacctact
aggacgggggtggggtggggagaacaggtgtccttctaaaatacagcacaagctacagectgegte
cagccataacccaggagtaacatcagaaacaggtgagaatg (Seq ID No: 789)

Homo sapiens regulator of chromosome condensation (RCC1l) and BTB
(POZ) domain containing protein 1 (RCBTB1):
cgctectectettegetgecggtgggecaccgecgetecgetegecacttcectgegeccattggagette
ggagatccctgeggtccecgecgggacggegeggecagecagetgacctegecagacaggatecttgetete
ttgcccagactggaatacagtggtgtgaacacggctcactgcagectcaacctectggactcagag

-atgtcggcettatttataggaattgettgaagecagagtcatg (Seq ID No: 790)

Homo sapiens leprecan-like 1 (LEPREL1):
cgtcectttaagagcecggetggceccaggcacggectcegectectcecagtacgeggagegecggeggtea
cctggggetcgeggageggccagatcgeggeggagteggegegettececgagggaaggtgggaga
ggggacccggacgecgaggtgceccccgaagecctectecgagegtaacegtceccegegectetcetgaggeyg
gaggatg (Seq ID No: 791)

Homo sapiens hedgehog acyltransferase (HHAT):
ctgtetcttggctcaggecttggaggectecgagecagcaacatcgteccaattatacceegttggag
catcttcagatcttccactcttttcacaacgcaatcaaaatcttegtacccattttgcagtagtga
tctctgtaagttgetttacaattcataaagtttattcetatttgatcttcactctaatttacaaaga
aaagcagggaagtctatttctgttttacagaggtgtacagggaggctcacaggggctaagttcaca
cagtaagccctcgaagcetgecagggctgcaaageccacectettteccacecgcaccgaactaccetec
tttcgcecctacaaaacgtaggtggggaccactggtgttggaatgacggeccacctecgagtttcaggt
gacttccactctgcaattaacttgcaggcagceccagacctgcaatgaacacacgggtgggggaga
gatatgcacgccagggtcagtgggaaccaacagccgaggggtgageggggetaggggececcgggec
gccggcggggcaaacgeggttcagaaacgcaggecgegcetetggececgeccectgecagecagecacyyg
cctgctegecategeccggagagegecgegggtteccgagtecgggegeggagggegegegggeac
ggcggcaggggcgtgctecggaggacgegegetgegetgetecteccaaagggecagetecgggggaaa
gagggtggcgtccecggggaageccgcagecgecgecgatgtegetgggactecggaagtgecgaaag
aggggtgttgggaactcgecggcgegegtgaacgttgecgtegecgecgeccgggacagececggaga
aactctcagcgtaggcecatcgggaaccttegtgecaaggageccatg (Seqg ID No: 792)
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Homo sapiens chromosome 11 open reading frame 57 (Cllorf57):
ccteettttteteccaaaccacttetteccecctacccecceecgceccacgecgaggectgeggegecacggt
atgggtgtgtttgtgtgtatttgtgtggggagggcgtttggagggaaggttaccgggagetecgag
gccgetggggaacagggatcecggtgacaaagatggggatatttectetgtettceccacttggaaac
ctcaacceccgcettecaggeteectagatactttctggggeccaaccgaaggecgtagecatecaaa
gcgttccecagectttectggggagtgaaacttacceecggggttegtectagaggagegtgagegygyg
gaatgcccaggtcaaccgggetgtccgaatteccgecceggcectcagecteeggectcagtecgggayg
agagatctgcctgtcggtctgggctgggggaaacgeggcagtggectgggeccacaggtgagggeag
agtaaccagtgggaaggctgcegttttcacgaaggactcgggtgaagctgcagagectgectttgagce
cctgactecttggettectgggtecggaggagatcttgtaatggagtggttcttegtectecactagea
agatgcctgatttcctcaggatcaagggattgaagaatg (Seq ID No: 793)

Homo sapiens high mobility group 20A (HMG20A):
agteccttegecgecattggggcaaaataatcececttecatttttgtgaaggtaccgtggaaaatattte
atttttcttctcaccggagcaattgtaaatgetatgeggtaagaggagttacctgtggaaaggtgyg
ttaagagattaggtaaagaaaaggaaaggacaccaaaataaagtgctgcggaagaatttttgtecca
gctgtgagacgacgagtgcecgtgaagtgaaggegattgagaggggctgagggaattgtectetgtygg
aagggactttcttttggcectaggeccecttectgeecectgtegtecagcagagtetectacaaggaag
ataacggactgtaaaattctataaagcaaagctacacatcacttgacaccatacaccatcttggtt
acataatgaagagagatg (Seq ID No: 794)

Homo sapiens checkpoint with forkhead and ring finger domains, E3
ubiquitin protein ligase (CHFR):
atgtctcttgacageggceggcggegecageceggttececgggtteggegeggggeggggatgtgaatec
cgatg (Seq ID No: 795)

Homo sapiens nucleoporin 133kDa (NUP133):
ccatctctteccttaggtgtttaagttccgegecgecaggeccaggectgecaacctgacggecagatece
tcgectgtectagtegetgetecttggagtcatg (Seq ID No: 796)

Homo sapiens CNDP dipeptidase 2 (metallopeptidase M20 family)
(CNDP2) : ctteccttccaagaaccttcgagatctgeggtectggggtctggttgaaagatyg
(Seq ID No: 797)

Homo sapiens oxoglutarate dehydrogenase-like (OGDHL):
gcaccecttecgegecageccectgacctgecagectecggacctegetgecagecgeggacceggeccyg
cccgeccgaatyg (Seqg ID No: 798)

Homo sapiens transmembrane protein 30A (TMEM30A):
ccgcectcettecgetcectacageggaggtggetgtggeggtggegetggtggetgeggeggeggeggce
ggcagcggcegetegageggttectgtcagggtecageecggegggceccecctgggtggtccacctgceaa
atcgcggageggegecccagggatcgatyg (Seq ID No: 799)

Homo sapiens elongation protein 2 homolog {S. cerevisiae) (ELP2):
gegtctettgtttgtgeggetgaccagttggegacatg (Seq ID No: 800)

Homo sapiens WD repeat domain 12 (WDR12):

cgttcttttectttgtatttceccgectectegectetectectaaaagecgecagttagaggcgagatttag
gaaaaacctctgccgagtgagectctggttgggaatatgtatgagaaaaaaaaactggcaaggcegt
tagtcaagcaaagctgaaggcagaggaaatttgatatctggctggagtctagaggatttaatgcaa
ataagatactctgagggcagcgtggcaaaaaaagactacaattcccggtggtcacagegtttgaga
agcgatgctttctgagacttgtagtaactaggagetgtgtttgaactatccaggectcaggacagec
tcttgaaaaaaaattttttattaataaagecggatttgagtgggatctttttecctaatcgattacgg
gcccacacgtatgggaagaattctaacaatgattaaagggacatgctacctttacgactateecttt
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tctaatcgatgactcctaaatctaggagtaggtagtcgatgtttgtggtctgggegtetgtagaag
ggcaacctcgtgctttectgcagaggagaccggagggcagaaggcagagtccaggcttagactgceag
ttcctegettacctgtgcagtctaattttgagetgectetttgtagtecttaaaaggcaggagette
gtgttgtgggtctgctaacccgtacgtttecgtgggcaagtecgtgtgtactecctcecgecatg

(Seq ID No: 801)

Homo sapiens tetratricopeptide repeat domain 17 (TTC1l7):
cgacctcttcaagatggcgggegccggagactagettceegettecggtgtgageggeccggecgygyg
ggggcaagatg (Seqg ID No: 802)

Homo sapiens proline rich 11 (PRR11):
ttttctttatggegtgggagaggecacageccggacteccatcgacteeceecggetettagactaaa
atcatg (Seqg ID No: 803)

Homo sapiens TBCl domain family, member 23 (TBC1D23):
ctccctetttettcececectetggggaagetcagtgetggacttccgaagaccttttacgacattgag
tctecggagttggtctcagegecggatccacttttcggcaaagtgacgtggacgtcaacagecaatg
(Seq ID No: 804)

Homo sapiens leucine rich repeat neuronal 3 (LRRN3):
gctecctctectggggagtggagggtgttcagttattaatgaccgetgagecaggcagcaccatgtcag
tgtgacaactgatcgggtgaacgatgcaccactaaccaccatggaaacaaggaaaaataaageccag
ctcacaggatctctcttcactggattgagagectcagectgecgactgagaaaaagagttcecagga
aaaagaaggaatcccggctgcagectectgecttectttatattttaaaatagagagataagattg
cgtgcatgtgtgcatatctatagtatatattttgtacactttgttacacagacacacaaatgcacc
tatttataccgggcaagaacacaaccatgtgattatctcaaccaaggaactgaggaatccagcacg
caaggacatcggaggtgggctagcactgaaactgettttcaagcatcatgetgctattectgecaaa
tactgaagaagcatgggatttaaatattttacttctaaataaatgaattactcaatctcectatgac
catctatacatactccaccttcaaaaagtacatcaatattatatcattaaggaaatagtaaccttc
tecttectecaatatgcatgacatttttggacaatgecaattgtggcactggecacttatttcagtgaag
aaaaactttgtggttctatggcattcatcatttgacaaatgcaagcatcttecttatcaatcaget
cctattgaacttactagcactgactgtggaatccttaagggcccattacatttcectgaagaagaaag
ctaagatg (Seqg ID No: 805)

Homo sapiens MIS18 binding protein 1 (MIS18BP1):
ggccctcectcectecegegecggageccgagecggaactgeggecagtcectetecctgecaggectettecatcca
aggtttctgtggatcccttctgaagttctatctgaaaattgcgecttaagtgaattttcectgttagaa
gaacttggttgctactttcttgtcaagatg (Seqg ID No: 806)

Homo sapiens LMBR1 domain containing 1 (LMBRD1):

‘ ccgecccctttaacctttagggtgegegggtgecagtatatectegegetetetecectttececectec

cctttceccaccecgggegctecaggttggtctggaccggaagcgaagatyg
(Seq ID No: 807)

Homo sapiens ST6 (al-

pha~-N-acetyl-neuraminyl-2, 3~beta-galactosyl~1,3)-N-acetylgalactosa
minide alpha-2,6~sialyltransferase 1 (ST6GALNAC1l): cttcctcta-
gaacccgacccaccaccatg (Seg ID No: 808)

Homo sapiens spermatogenesis associated 7 (SPATA7):
gcteccetcettttecagtectecactgeccggggetgggececggecgegggaaggacegaaggggatac
agcgtgtccctgeggcggectgcaagaggactaagecatg {(Seqg ID No: 809)
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Homo sapiens docking protein 5 (DOK5S):
cctecctecttectectectectectecttettetectecttecteggeecgggaggaggcagggetgg
atcecctcagccgecgecgectectectectggecaggecggecgeggagtcagetgacgecggegete
cagcctcgectecccgegecgegetctgegetececcgaaagtggetgcaagececggeegeccactgt
cagggttggggggacagagaaagtgatgtgegecttctaaagectegeccagegecgecgaagceag
cttcacctcteccaactttctcececcaccgactgettgtecttgaccectgecctecacectececcagage
cacttcgggtgcgcecgectettgggtaaagggggggtcacecggetgtectgggatyg

(Seq ID No: 810)

Homo sapiens glycosyltransferase 8 domain containing 1 (GLT8D1):
tctcctecategectgcagtaagggcggecgeggegagectttgaggggaacgacttgteggagec
ctaaccaggggtatctctgagectggtgggatccccggagegteacatcacttteccgatcacttcea
aagtggttaaaaactaatatttatatgacagaagaaaaagatg (Seq ID No: 811)

Homo sapiens cullin-associated and neddylation-dissociated 1
(CAND1) :
tggccttttgeectagggagecgagtgecggagecgagtgggagegagacggeectgagtggaagtgte
tggctccececgtagaggeccttcectgtacgecceegecgeccatgagetegttectecacgecgaacagege
cgtcgttaggetggetcectgtagecteggettaceccgggacaggeccacgectegeccagggagggg
gcagcccgtecgaggcgectceccctagtecagegtecggegtegegetgecgaccctggaagegggagecg
ccgcgagegagaggaggagcetccagtggcggeggeggceggcggeageggeagegggeageagetcece
agcagcgccagcaggcgggatcgaggecgtcaacatg (Seq ID No: 812)

Homo sapiens BRICK1, SCAR/WAVE actin-nucleating complex subunit
(BRK1): cgctcttectcaggecggeggecatg (Seq ID No: 813)

Homo sapiens zinc finger CCCH-type containing 15 (ZC3H15):
cggtcttcecctectecgtcecctgecgcagggecagaaccectgacggtattecagetgegegtaagtetyg
geccggtgeccatctgtecteccgcaatg (Seqg ID No: 814)

Homo sapiens polo~like kinase 1 substrate 1 (PLKLIS1):
cggtctecttecggcaacccecggecgaacggecaceccagaggetgtgetgagetggegecageggeag
cagcatg (Seq ID No: 815)

Homo sapiens dysbindin (dystro-

brevin binding protein 1) domain containing 2 (DBNDD2):
gtttctttcctacgcageccgeteetgecgecgtggtegetggagetttgectetectaggecggceag
cgectetectecatggtectgtetgtcagegetgttttgggagececgecggtgaggecgggecacyg
ctcagacacttcgatcgtcgagtctgtcactgggecatg (Seq ID No: 816)

Homo sapiens KIAAL1704 (KIAAL1704):
gattctttttggatagggttgacgttegtggatagactcatatctgtgaccagtgtccgeccaccge
ggatg (Seq ID No: 817)

Homo sapiens solute carrier family 25, member 37 (SLC25A37):
cccecectecctgeccacctectgecagectectgegeccegecgagetggeggatyg
(Seq ID No: 818)

Homo sapiens myoneurin (MYNN):
cgtccteccaagatggeggagacagagtgaagaaactgtgttceccceceettgggttgectategatcea
agggtaaaattccattctgatatcaaaatg (Seqg ID No: 819)

Homo sapiens vacuolar protein sorting 33 homolog B (yeast)
(VPS33B):
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gcttectttttcectggtagaaggecggggttctectegtacgetgecggagtetetgecggggtgtagace
ggaatcctgctgacgggcagagtggatcagggagggagggtcgagacacggtggctgcaggtctga
gacaaggctgctccgaggtagtagectcectcecttgectggaggtggecattecattectggagtgetget
gaggagcgagggcccatctggggtctctggaagtecggtgeccaggectgaaggatagecececececttyg
cgcttecctgggetgeggecggecttetcagaacgaagggegtectteccaceceecgeggegecagygtyg
accgctgccatg (Seg ID No: 820)

Homo sapiens zinc finger, C4H2 domain containing (ZC4H2):
aggcctctccaagcccctaccgcacaggctcatageccccaagecccggaggaggtggetacattgtyg
tctattgtatcccttggetggtgtatttgtacatctetecgggacgtgaaattgacagtgaaaagta
tg (Seqg ID No: 821)

Homo sapiens BAIl-associated protein 2-like 1 (BAIAP2L1):
cttccectetggecggegtceceggecgettetectetgetectecgaagaaggeccagggeggegetgecge
aagttttgacattttcgcagcggagacgcgegegggecactcectecgggecgacggectgeggeggegge
cgacccteccagagecccttagtcecgegecceggeccteccgetgeceggagtecggcggecacgagg
cccagcecgegtectecegegettgetegececggeggecgecagecatg (Seq ID No: 822)

Homo sapiens solute carrier family 25, member 40 (SLC25A40):
cgtccttetegegectegetectggecctgeaggttgtgtttecgectectacecececgectecatteeyg
ttgctctctecagtectcagaccecgggetecteggtceecgecgettcaggtettggecgecagectcagaga
gttggcgeggetectgtgttgaccaaacctagtggatgcagttagecgeccggagececggeceecgeccy
tcaccagggttatteccgecttcectaggtttgecaggactgecggecctgecagectgecttetgeccce
aggtttttggctactgatgttacaaacaataaaatattggagcatagagttgaagaacagactcaa
accaggtttttatttaattagttaaaaatatg (Seq ID No: 823)

Homo sapiens protocadherin alpha subfamily C, 2 (PCDHAC2):
tttecctttteccteccecctggagetgtageggcagecagcagecaggaagecgagecgggttgagega
ctecggaggcgagcggaggagetggaatatggggagtcagegaggacggtggggecaggageccttg
ggagggcctacggagggagcggcecccaggegetttectagagegtgageggtygggggagecaggegea
gggtggcacgagcggaggcggggeccgggcgtggggcacggctggggaagetgecgectecggece
tgccecggetgecteecgeegeggecagtggetatg (Seq ID No: 824)

Homo sapiens chondroitin polymerizing factor 2 (CHPF2):
gttcctttttgggttagectttggcagtattgagttttacttcctectetttttagtggaagacaga
ccataatcccagtgtgagtgaaattgattgtttcatttattacecgttttggetgggggttagttce
gacaccttcacagttgaagagcaggcagaaggagttgtgaagacaggacaatcttcttggggatgce
tggtcctggaageccagegggectegetetgtetttggectcattgaccecaggttctetggttaaa
actgaaagcctactactggectggtgecccatcaatcecattgatcecttgaggetgtgeccectgggge
acccacctggcagggcctaccaccatg (Seqg ID No: 825)

Homo sapiens thioredoxin-related transmembrane protein 3 (TMX3):
gcttctettecgeteecgggteggeteecgttteccttteccgggecgggecaggeggcggaceeccagtgt
ctttatccctcettttgcacagtcagettectgcagetectececgggetageatyg

(Seq ID No: 826)

Homo sapiens ras homolog family member F (in filopodia) (RHOF):
cgacctcecttggcetceccecgetagtgececggegegecgecgeecagtgetgegggetecgggeaaty
(Seq ID No: 827)

Homo sapiens amyloid beta

(Ad4) precursor protein-binding, family B, member 1 interacting pro
tein (APBBLIP):
ctttctectcaggaaactccacteccaactgacaggtgectatttecagecagtectatgetgttgea
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aatagtgagtccatgaatgccctctgececgtgtgecattacttattttcatcagcagatcttegtaac
acactcctggaagtgggatgacggggtcaaaaggcgaatccatacataagttaaatagatattget
caattctcttccacggggttcagaccattttggatttctacgagcaatgaagacagtgctattect
ctacaccctggceccagccaactgagegtggttaaacgtggggagggaggagggtgaggttaccaacc
tgatggttgagaaagggcctcecegeccagegegcececttectecaceceeccacecgagagacagetgaa
ctcecggecgggacgcegegtgttgeccagteccagecctgcaccgegtecectgagggegggectgecagyg
cggccgggaagecttgcacaaccggeccaaaagaggaagcccagaaagtgetgaagtaaacacttt
gggagaccgttgcaacataaagcggectctecagtetttggtggaaccatcactaggecccaatece
ttagtccctecttgegtcgaggctgcaaaatggttecattegecaggagacgetectgagagaaggyg
cgcgegeggeacaggggcecttecttgeacctecggagecaaagecageteggatagegecacacgtetg
cgcgctgegtgggaagggcagggctgacagecacttectcececeggggeagegacctggageeecgggt
gcggcagtctgcaccgegegtegettteeceggeecggagtetegecgectteccgegececcgcagey
cccegecagagcagtecgagatg (Seq ID No: 828)

Homo sapiens roundabout, axon guidance receptor, homolog 4 (Droso-
phila) (ROBO4):
ccttecectettecactgtgagetcagagecagecaggacaaagtgetecgggacaaggacatagggetga
gagtagccatg (Seqg ID No: 829)

Homo sapiens translocase of outer mitochondrial membrane 7 homolog
(yeast) (TOMM7):
acctcctttececttteggattcececcgacgetgtggttgetgtaaggggtecteecctgegecacacgg
ccgtcgecatg (Seq ID No: 830)

Homo sapiens major histocompatibility complex, class II, DR alpha
(HLA-DRA) :
ttttcttttattettgtctgttectgectecacteccgagetectactgacteccaacagagegeecaa
gaagaaaatg (Seq ID No: 831)

Homo sapiens protein arginine methyltransfefase 8 (PRMT8):
cctectectactatectecggtatcaccaaacccttgecggetcecttatg (Seq ID No: 832)

Homo sapiens adducin 3 (gamma) (ADD3):
ctgcctecttatgaagcaatactagagaggaaaaacaaaacccattcectttaagaaagattecgect
cctctcataagcaagcgcectaatggtaattgtagagtttactaagtcaaacacttactactcagea
ttgagagaagctgctgctgctaatgctgetgectgetgetgecgecgecgeegetgetgetgetget
gttggtctgaggctgcagtaggtttctgtgcagcattgcagaatccacacctagagaacagaagac
acagacacgtacgtctactacccttgttagaaggaagctttggatcttecggtggataacaagagta
atccacagacttaaaacatg (Seqg ID No: 833)

Homo sapiens BarH-like homeobox 1 (BARHL1):
agceccttttggatctaatgegecagaggaggttggeccagagectceccegggeteecceccaaggetgaac
tcegtecaaggtgeccgecaggetecctgeccgecttececccatgecageccgecagetaggggcagagyg
gcagcggceggcetggggttgggggtgggtggggagettttggggaggacaggtcgecagettggetat
g (Seqg ID No: 834)

Homo sapiens intraflagellar transport 46 homolog (Chlamydomonas)
(IFT46):
ttatctttttgcctagegactgacaacaggctggttgettggegtggaatectaaagtggectgge
tttgagactggagtgagaccccagecctaggctggggttetttccattatagaggagacggattca
gaagggctacagaccaaggttgttgaaaaccagacatatgatgagcgtctagagattaacgactce
gaagaggttgcaagtatttatactccaaccccaagacaccaaggacttcectegttetgeccatcett
cctaacaaggctatg (Seqg ID No: 835)
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Homo sapiens carbonic anhydrase X (CAlLOQ):
cceectttteogggaggagggaggcagggacttgcaggcaagagttgecacctggtectaggaacctge
agagaaaagaactctggggtaagtagtgttctggcactggcacggaaaggggtaaagggtggggygyg
catgagagggacgaaatggagagggcagggaatgaattatgcaaaaaaatctccaatatttcgeag
cggagggagagcacagcacagcactcccaggatgagtectgectgggtctcecgegecgaacccge
agcacgaagttctttttaagaagagaaactcgaaaatcctggagggtaacagaggcagecagggceyg
gggcggagtgcggaggcggctgcecagggactggggcecgaggeggeggecaaggtggectgaagetyg
tgacacccagectcectectectectectecatggecgegectecagectcaccteecececgececgggecte
ctgcctceegecececgggtgecgggctgecggagectgacgetgggacgeccggecggecggcegaggacge
tcacctggeccaagectecttetectecteececectecegeccecacctgtectectectetetgagt
tgggaagcgtagggatccgtaggcgaggaaataacgaceectgecagttgtattgeggaaaatcteg
acagcggcgctagttgcgggcgatggaagccaggcaactgggggttectggggagttcaggaaaata
gcagaggagcaggaagggcgcecgcegcgacctggagagtetgtgtgcceccccaccgegecccagteecce
ggggcccagcccttececteggegecctggacgcactgeccggaacccggcetgagaggetgecagget
gcgcgeggacctyggggagecagggagggteggeggaggetgecggeggetggeggtttecgggeaata
atccectgectetetttetectgtgtgtetgetgtgtetgetectteccecgecececeggaagecaggag
aagaactgccccggagcgcecagcagcecaccctececgaccatgecececggtgaggggggcggacttegag
ggcaacttgccgcggactgectgggecttageccagegagetacgegetececegggageccggaattge
acggcgcagcccggeggggggcectatcecgtetatgtettecttggggegecagacgaatcggggtetceg
tttttgctggaagagcececcagtgttggtggecttcaggtggetgectgecgecgecgecgecgecgecy
ctgctagtgcggttteccgcecgetggtgecgaagagaagagacacgcgagcecggggagacctccaaggce
agcgaggcatcggacatgtgtcagcacatctggggegecacatceccgtcgageccgaggggagatttg
ccggaacaattcaaactgcgatattgatcttgggggtgactgtccctggecggetgtegggtggga
gtgcgagtgtgcactcgctcggaagtgtgtgecgagtgtgtatgtgtgtgtgecgtgtecgggetecce
ccecttecceccececegtttteccgtecgagtgatgecacttggaatgagaatcagaggatyg

(Seq ID No: 836)

Homo sapiens dual specificity phosphatase 22 (DUSP22):
cctecteectgtaacatgcecatagtgecgectgegaccacacggecggggegetagegttegectte
agccaccatg (Seqg ID No: 837)

Homo sapiens olfactomedin-like 3 (OLFML3): gttccttcectactctggecac—
cactctccaggctgccatg (Seq ID No: 838)

Homo sapiens phosphoribosyl transferase domain containing 1
(PRTFDC1) : ccgtcttcccttcoecgegtteccecgggagaaacatg (Seq ID No: 839)

Homo sapiens translocase of outer mitochondrial membrane 22 homolo
g (yeast) (TOMM22Z): cctccttteccgettecggtgteccecctacagtecatg
(Seq ID No: 840)

Homo sapiens arrestin, beta 1 (ARRB1):
gctcctectgetggetggggattttccagectgggecgetgacgecgecggacctecctgegacegtce
gcggaccatyg (Seq ID No: 841)

Homo sapiens cytokine induced apoptosis inhibitor 1 (CIAPIN1):
cctectectcgecgagaggcgcaaggegtggagtcgacggetggagagaageegggagegageocagyg
cggcagtcttgattcccecttttggecagecagtttttaggtectgtcagtactgcactgcaagaatyg
(Seq ID No: 842)

Homo sapiens leucine zipper transcription factor-like 1 (LZTFL1):
taccctecttecccattttetgtggtccaactacecteggegateccaggettggeggggecacege
ctggectctecegttectttaggetgeegecgetgectgeecgecatg (Seqg ID No: 843)
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Homo sapiens phospholipid scramblase 4 (PLSCR4):
agcccteceettecgegegettactttgtttataacttgaaaaatecteteegteteccectteectge
ctcecttteectttecctttecctetgecagtacaactagaceecggegtctggegtecccecggtgececag
cattctgcggggcaggcggattaattggaattcttcaaaatg (Seq ID No: 844)

Homo sapiens ectonucleoside triphosphate diphosphohydroclase 7
(ENTPD7) :
cctecttecggetgggcaaggggccgeggggagcagcectegggactgaaccgagaggtgceccgaagga
accggcgggccgcttgatecccgectgecagacgtaggagatgcecctgggacaaggaggecaccttectea
gggcaaaagaaaaagaaggtgacaggcgttgagaccaccgaagggaacccatg

(Seq ID No: 845)

Homo sapiens fascin homolog 3, actin-bundling protein, testicular
(Strongylocentrotus purpuratus) (FSCN3):
agttctctctgggaacatctggtgggtactacaggecctatteccaggecctatggectgtggaace
tcaccacgggggggagggctgggccagacggagacatcacctgtggtgtecagecccecatyg

(Seq ID No: 846)

Homo sapiens X-prolyl aminopeptidase (aminopeptidase P) 1, soluble
(XPNPEP1) :
ccteettegegecggeccttecgegggtgatcagetggtetgegetecececctgacgtgggetgggge
acgtcaccgccgaatg (Seq ID No: 847)

Homo sapiens REX4, RNA exonuclease 4 homolog (S. cerevisiae)
(REX04) :
gggtctecttecggagtettttceectggacggggtecectgeggtgggtgtgttteggectggectggyg
caggcgcttgtgectgecagggegecgggeccggggaggecggggtetegggtggecgecggeeecag
gegectggacggcagecaggatg (Seqg ID No: 848)

Homo sapiens LYR motif containing 4 (LYRM4): ttttctttccaaaatg
(Seqg ID No: 849)

Homo sapiens DEAD (Asp-Glu-Ala-Asp) box polypeptide 24 (DDXZ24):
ggttcttcactcegegactgacggagetgeggtggegtcectecacacgcaaccatyg
{Seq ID No: 850)

Homo sapiens transmembrane protein 159 (TMEM159):
ccttecttectettgttectectectgectectettegettegectgecaaacgeggtgggggetgete
ggcggtcaggagcaggttaccctecgtcectgcatgeccaccatcaaggtatgaggatggtagaagcet
ctcgtcgaaccagatggatgaagaccactaacggettttgtttectcectggtaacagcaagagacag
agcgacatgagagattggaccgecgggctgecactggagaatttactggtaggataattcatceccctaa
agagattgaagtgagcttcagaatg ({(Seg ID No: 851)

Homo sapiens NDRG family member 4 (NDRG4):
cggcctecgecceccectgecagecgegggcacgcggaggggetectggetgececgcacctgecacecgege
gtcggcggcegecgaagececcgetcecccecgectgegegtetgtetegtecgeatectecgeggectect
gctccacgacgtgaccatg (Seqg ID No: 852)

Homo sapiens pre-B-cell leukemia homeobox interacting protein 1
(PBXIP1):
ttttcttctecgggctgcaaacaaagggaagectgcaacaagttaagetgaagaccgaagcaagagce
tggttcaggtggcagcecacagecagectecagggacctecagecaactatg (Seq ID No: 853)
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Homo sapiens twisted gastrulation homolog 1 (Drosophila) (TWSG1):
ctgtctctttaaggtgcccgaggetcecgegggegctgegectgaggggacggcgggaggegeggectyg
gcctegcecactcaaagceccgecgeagcecgegecccgggetcggecgaceeggeggggatctaggggtag
gcgacttecgegggaccgtggegecatgtttcecctgggagttactgatcatcecttcectttgaagaaacatyg
(Seq ID No: 854)

Homo sapiens zinc finger protein 286A (ZNF286A):

gtcececctttgtgaggeccgggatgggaggtgeccggttececceccagggacagettcaageggtaggyg
acagacatctgaggacccagcctcagggatgcectgtccecegggettceccaggetecagegecgtagga
ctgaggcagactccacggtgagaaagagacccgatctaacccaggectttcatcagageccaggag
ggaaggcaggaagtgggaccacgaggcccggggggcttctaactegtetggeccagggagatetgaa
ttggggtgaagagcagaatctccagaacaaggaggaggtggtgatcatg (Seg ID No: 855)

Homo sapiens 8100 calcium binding protein Al4 (S100Al4):
gctectectgtettgtcectcageggectgecaacagatcatgagecatcagetectetggggecaget
ataggacaacagaactctcaccaaaggaccagacacagtgggcaccatg (Seqg ID No: 856)

Homo sapiens ANKHD1-EIF4EBP3 readthrough (ANKHD1-~EIF4EBP3):
tgctcttectegtteccgagatcageggeggeggtgacecgegagtgggtecggecaccgteteecggcetce
cgggtgcgaacaatg (Seqg ID No: 857)

Homo sapiens KIAA1143 (KIAA1143): ctgtctttacccagagctaccatg
(Seq ID No: 858)

Homo sapiens neuroligin 4, X-linked (NLGN4X):
ctctctttttettgcagaaccgtctetceteecttctetgtetettagecacagagetecttattcage
cactagcttggcceccttcectgettcaattgtaatgecttgttetgececgtccacagactattggegge
agaaacaacgaatttcctccaaactaggcggtgttggtggetcttgecattectetggatgaggaaa
tctagttggggggttccagaaggggaaggctcecctgggetttecaatacatectectgaatecatacct
cgtttcgggttccctagaaaaatctggacgtgtaaaaagaactcttaacggecgatgcagetette
caaagctaaggctgceccttggagttttcataagaaattgtecctggaggtgttggatgatcacaget
tccttggagcattgecagttgetggaatccagtttcaggattaagggagggectgectecttgcaatg
ggctgccaagaaaacggctgtgcttgttcttaacctcaggetcectgtectgtgatcagtctgagagte
tcteccaggtcectactgetecctggaaageectatectectetgecaggetegectectgggetttgtete
cttggagccacatcactgggacagctgtggatgtggatgcagatttgaaccatg

{Seq ID No: 859)

Homo sapiens mitochondrial antiviral signaling protein (MAVS):
ccgectectegetgegggaagggtectgggececeggagcggeggtegecaggtectecagggecgggayg
tacccgagtctcecgtttcecctctcagtccatceccaccecttcatggggeccagagecctetctecagaatce
tgagcagcaatg (Seg ID No: 860)

Homo sapiens serine incorporator 1 (SERINC1):
ctgtctccatcttgtctgtatcegetgetettgtgacgttgtggagatg (Seq ID No: 861)

Homo sapiens KIAA1324 (KIAA1324):
cctecectttttttececgecttectgecagecagaagcageagecgecagecacctgagecgctactgeecg
ctcactcaggacaacgctatg (Seq ID No: 862)

Homo sapiens synaptotagmin IV (SYT4):
ggacctccctectttgectecteectgtteccaggagetggtgecctgggetetgegetgttgtttte
agcgctecgaaagecggcegcettgagatccaggcaagtgaatccagecaggecagttttecectteage
acctcggacagaacacgcagtaaaaaatg (Seqg ID No: 863)
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Homo sapiens pyruvate dehyrogenase phosphatase catalytic subunit 2
(PDP2) :
cttccttctggagetgggtecctgactagggaccgectgggtgaggtgaggacctggtggecgeagt
tgtggcactgtgcgcaggegctgaactgaccggacggagecgggcecggetgtggectegecagetggt
ttaaaaatatccttttttgctgaaggaacacatttgetggtatagtttcagaatyg

(Seq ID No: 864)

Homo sapiens gephyrin (GPHN):
ctatcctttectectcagtectgecatectagetgecttgggtectegegetecgecagagegttecgac
actctccggcectegttectgecgecteecgegegetcecteccegtgeggecaccgegecccccaagett
gcctecttettgecggacttggggecgegegecctgactecttecccteccgeggacccgegeact
ccecggegeggcectcecteccececcacgecaggecaccgtgecactetgtggecteccecctectteccecegetce
tcectegegettetetggetecctagetgtegegetcectecteggegagegegetececggeccgecgeyg
ctcegggetecggtttetececggetecectgtcagtgecggtgactgegcectgggaaacatyg

(Seq ID No: 865)

Homo sapiens deltex homolog 2 (Drosophila) (DTX2):
ccttctectgagagtecggagecacagecagagcecctgeeccaggcecgagecggagetgcageccgag
cgcggtggtgccctcageccecgtectettgtectectecagecteggtgecttggaatttgtgtcge
tgagtcagcaagcctttcagatttgeccggtttttgttgtttgtggtttgtatcaagatgggaact
caaacaagtcattcctcectaaggagetggtgtecttcateccagaagggacagtttgtgeccagetcte
cagagagaaaaggatctggtactgttctggagtggectgtagecagacactgaaccaccagceccagcet
gcatttgttgtcctggaagtcattgeccaactctgeccagtcacactggggteccccagagaagtcaag
atctgccggaggcgectgggecaatgaccecgggactecaggecagaggggtctgaagetgtttggga
aagcagcgggactccttgggaagatg {(Seq ID No: B66)

Homo sapiens melanoma antigen family E, 1 (MAGEEL):
ctgcctttttcaccacctctaatttcagettecagecagttgettggaactttggttectggecagecage
agcaacatcattaccgctageggecagttttgtgccgaggcacctacacacctcececgtectetcetyge
cagatcgcgggectgteggtgtctgectectacacgcecaacgeeggtgggcaggaccatyg

(Seqg ID No: 867)

Homo sapiens G protein-coupled receptor 107 (GPR107):
cgccctttcacccecggacgtgggegggagaggaageggetggtgatgetggaacaaacatyg
(Seq ID No: 868)

Homo sapiens PDZ and LIM domain 1 (PDLIM1):
cgctetttctececgacagetgecgggggtgcectgecaagetgttecgegegtectgecegtetgtee
ccgegggtegtegececgecacagecgegecatyg (Seq ID No: 869)

Homo sapiens thymosin beta 10 (TMSB10):
cgctecttttgtttettgetgecagecaacgecgagtgggagecaccaggatctcgggeteggaacgagac
tgcacggattgttttaagaaaatg (Seq ID No: 870)

Homo sapiens phospholipid scramblase 1 (PLSCR1):
agacccttttcagacccttttceggctgacttctgagaaggttgecgecagecagetgtgececggceagt
ctagaggcgcagaagaggaagccatcecgectggececcggetcectetggaccttgtetecgetecgggage
ggaaacagcggcagccagagaactgttttaatcatg (Seg ID No: 871)

Homo sapiens eukaryotic translation elongation factor 1 beta 2
(EEF1B2) :
gggtcctttttectetettcagegtggggegeccacaatttgegegetetetttetgetgetecce
agctctcggatacagccgacaccatyg (Seq ID No: 872)
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Homo sapiens pyrophosphatase (inorganic) 1 (PPAL):
ggctctetecttgtcagteggegecgegtgegggetggtggetetgtggcageggeggeggecagga
ctcecggecactatg (Seqg ID No: 873)

Homo sapiens X-ray repair complementing defective repair in Chines
e hamster cells 5 (double-strand-break rejoining) (XRCCS5):
ggctctttecgcectatctgecgettgteccaccggaagegagttgegacacggecaggttceccecgeeecgg
aagaagcgaccaaagcgcctgaggaccggcaacatg (Seq ID No: 874)

Homo sapiens GATA zinc finger domain containing 1 (GATAD1):
gatccctttcccagtectgettecccagtgectegggecagggaatectggectececgectgeggage
cggcggaacccgcttecegecteccacggggecagegecageggectggtectttcaceggeagetec
gtgccgacgctcectcaccgetecttectategecgggagtggegggccgaccagggggeggecggget
accgtcecgecattececegtgtetetgegecegegggggecgeccgagecggecaccatyg

(Seq ID No: 875)

Homo sapiens enolase-phosphatase 1 (ENOPH1):
ccgecttttceccagtteccaggtgtgecagaagtgtecteteccecacgegeggegggetgecacttggte
gctggecteccgagatcgcgcggggecgecggaageeccaagacggtaccgggggecgecagecgeageco
ggcgccgecctecgecctecccaacagecaggecgagteccgtagecateccggtagggaaatg

(Seq ID No: 876)

Homo sapiens regulation of nuclear pre-mRNA domain containing 1B
(RPRD1B) :
agctctttececgggggccececggggaactactcetecttgectegetectgtectecttegaagtgetetge
gcgaggttcagageggecgecgectccaaagggacggtttictagagcecteecgacgectecteggtge
ccectetgetecggeccttgecctttgacctegetectegeggecagggtgagaggtegggtggecatc
ttgtggcggecggegegggecggetgttactgeggagaccecatececectecceettetegecaccectygy
cagtctgtcagtcggtaaaaagtcccgcagectgtcaggtgaggecceggectegtgecgtegete
ttceecgecgecactgggeggcccaggecgetecctgecgggectcactgeecgecaccatyg

(Seq ID No: 877)

Homo sapiens family with sequence similarity 60, member A
(FAMGOA) :
ctatctttctagacaaggcagttgaggaggagggagegettgagggggactggectggegtgeact
ccgcaccteggggacattattgegegtggaacggetgettttggaaggcacaacttectgaatgga
ccatgactcccaccaaagatccetgtcectetgattcaccaaacagcettcaaccctgaaaccaggacyg
agaagttgacaacatctgagtggacagctaattgacctaagacttcagaccagactattgcccaga
agaaaagatg (Seq ID No: 878)

Homo sapiens MID1 interacting protein 1 (MID1IP1):
gggccttttatcteggtgectgecgggggaggcgggaggaggagacaccaggggtggecctgagege
cggcgacacctttcecctggactataaattgagcacctgggatgggtagggggeccaacgcagtecaccg
ccgtcecgecagtcecacagtcecagecactgaccgcecagecagegeccttgegtageagecgettgecagega
gaacactgaattgccaacgagcaggagagtctcaaggcgcaagaggaggcecagggetcgacccaca
gagcaccctcageccatecgcgagtttecgggegecaaagecaggagaagecgeeccatececcgcagggce
cggtctgceccagecgagacgagagttggcgagggcggaggagtgecgggaatecececgecacaccggceta
tagccaggcccceccagegegggecttggagagegegtgaaggegggcatceeecttgacececggecgac
catcccegtgecccectgegtceccecctgegetecaacgtecgegeggecaccatg

(Seq ID No: 879)

Homo sapiens transmembrane protein 35 (TMEM35):
ctctcecectttgtecattctagetgectgetgectecgecagegteecceeccagetetecectgtgetaac
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tgcctgcaccttggacagagegggtgegcaaatcagaaggattagttgggacctgectiggegace
ccatg (Seq ID No: 880)

Homo sapiens Fc fragment of IgG, low affinity Ila, receptor (CD32)
{FCGR2A) : cttcctettttctaagettgtcectcecttaaaacccactggacgttggcacagtgetg-
ggatg (Seqg ID No: 881)

Homo sapiens tribbles homolog 2 (Drosophila) (TRIB2):
ctttctetttttgtttggettcectaacgegttgggactgagtegecgeecgtgageteccecgaagact
gcacaaactaccgcgggctectecgeeccgtetgegattcggaagecggectgggggtegegtegyg
gagccctggcegcetgcagcetecgeaccttagecagecegggtactecatccagatccacgecggggaca
cacacacagagtaactaaaagtgcggcgattctgcacatecgecgactgetttggggtaacaaaaag
acccgagttgecctgecgaccgaggacccccgggagecgggetecggagcagacgaggtatececggegyg
cgcccatttgggggcttctaactectttecteccacgecageecectettetgtececectecectetegete
ccttttaaaatcagtggcaccgaggcgectgcagecgcecactegecagegactcecatctetecagegyg
gtttttttttgtttgtegtgtgegatcecctcacactecatg (Seqg ID No: 882)

Homo sapiens family with sequence similarity 3, member A (FAM3A):
cgtcectectecgggggecggagegggteggecgggectgacagggaacetecectgaccgageccacgte
tccccacggecagagaaatcteecggeccggeccgecatcecgecageccccaggeccggaggaacggec
cgagcccaggagaaccacatcttcegteccagecceggaggetectgtgggcaagategtgagecaa
cgggttcctgaggccccectectggecaggecagggttteeceegegegtttecgaggageecctgectygg
ccgggcggctggacaaacaggtcgtagcaccgategegeccgecceccageaggggteccgecacagyg
cttgccectgaccceccacccaaacctgtectteecgetttgecceccaaacagtgecacttgeecggegyg
tcccaacccagcaggagaagtggacatg (Seqg ID No: 883)

Homo sapiens exocyst complex component 4 (EXO0C4):
ggctctcececegegteccaagatg (Seqg ID No: 884)

Homo sapiens ELOVL fatty acid elongase 5 (ELOVLS):
gcgecttectetteccategegegggtcectagecaccggtgtetecttctacatcecegectetgege
cggctgceccaccecgegeteccteecgecgecgecgecttgetgetgetecaaagetgetgecgeecectt
gggctaaaaggttttcaaatg (Seqg ID No: 885)

Homo sapiens apolipoprotein B mRNA editing enzyme, catalytic polyp
eptide-like 3G (APOBEC3G):
ctttctcectttceccetttgcaattgecttgggtectgecgcacagageggectgtetttatcagaggt
ccectetgeccagggggagggecccagagaaaaccagaaagagggtgagagactgaggaagataaagce
gtcccagggcectectacaccagegcectgagecaggaagegggaggggecatgactacgaggeccectgg
gaggtcactttagggagggctgtcctaaaaccagaagcttggagcagaaagtgaaaccctggtget
ccagacaaagatcttagtcgggactagecggecaaggatg (Seqg ID No: 886)

Homo sapiens gamma-amincbutyric acid (GABA) B receptor, 1

(GABBR1) :
gctectectectecectecgteggtcagtcagteccgegaggagagteccgeggtggeggegacggtyg
gcgagagccgcecgggggecgtaggaagecaaccttecctgetteteccggggecctegececectecte
Ccccacaaaatcagggatggaggcgectcecocecggecaccectecttagecageecctecccaggaaaagtgt
ccececectgagetectaacgeteecccaacagetaceectgeccececacgecaty

(Seq ID No: 887)

Homo sapiens cofilin 2 (muscle) (CFL2):
cctecttetecteccagtgecacagagecgaageccgagetgecgecgecageecacagecgagggea
ctatg (Seq ID No: 888)
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Homo sapiens DEAH (Asp-Glu-Ala-His) box polypeptide 35 (DHX35):
tgaccttttaccccaacatg (Seq ID No: 889)

Homo sapiens resistance to inhibitors of cholinesterase 8 homolog
A (C. elegans) (RIC8A): ccgccttccceggegegccatg (Seq ID No: 890)

Homo sapiens FK506 binding protein 10, 65 kDa (FKBP1O):
agttctttgtagtgcectccctcagactctaacacactcagectggeccectectectattgecaace
cccteccccgetectececcggecaggecagetcagtetteccagececcattecacgtggaccagec
agggcgggggtagggaaagaggacaggaagagggggagcecagttctgggaggecggggggaaggagyg
ttggtggcgactcecectegetegecctecactgecggeggteccaactceccaggecaccatg

(Seq ID No: 891)

Homo sapiens small ArfGAP 1 (SMAPL):
cctectecegttecagetgecgetgecgettectgggetgagteccgecegeggtececggcggegec
aggtgcgttcactctgeccggetccagecagegtecgecgecgeegtagetgeccecaggctececg
ccccgcectgecgagatg (Seg ID No: 892)

Homo sapiens chromosome 14 open reading frame 93 (Cl4orf93):
cctectttttgcacacacacgaatacaaagageccatacgacctteggatgecggaaggtecttetg
aatcccttecceccectgttecttaggttgcactagtegggggttecatgectggggggcagaaggaatget
ctctaccgtctgaaaccgttcatcaggaaggecttgatttgtgatgtgctaggagagcacaggatce
tgcaaatagaaggcacctgtctcecttectgcaggecgaggagaggecgecatggactgtgtgettce
ttcatggecttgtttactcettctttcacagaccctacagettggggectgggetectctgaccatcece
tcattgagaaaggaaagtgagtccagagaagttgatgcttectacctgttggageggcccageagt
gtaagcgtggttgttactgccccatcegecatg (Seq ID No: 893)

Homo sapiens brevican (BCAN):
cgccctettecgaatgtectgeggecccagectetecctecacgetegegeagteteegecgecagtct
cagctgcagctgcaggactgagecgtgecaccecggaggagacceecggaggaggcgacaaacttcge
agtgccgcgacccaacccecagecctgggtagectgecagecatg (Seq ID No: 894)

Homo sapiens H2.0-like homeobox (HLX):
cggcecctctecttectecagtgecgggecggagaagegaaageggategtecteggetgecgecgecttet
ccgggactcgecgegeececteceecgegegeccacccacccagtecggetggactgeggcagecgcege
ggctcacccecggecaggatg (Seqg ID No: 895)

Homo sapiens v-rel reticuloendotheliosis viral oncogene homolog A
(avian) (RELA):
ccgectetggecgaatggctegtcectgtagtgcacgecegegggeccagetgegacecccggccecgece
ccgggaccceggcecatg (Seq ID No: 896)

Home sapiens zinc finger protein 277 (ZNF277):
cctececttttettttectgecgggtaatg (Seq ID No: 897)

Homo sapiens globoside alpha-1,3-N~acetylgalactosaminyltransferase

1 (GBGT1):
cttecectettttcectgtetggececgeggececgetgectgeectgetceccaggetecacctgegeegee
gatcgceccgggtatecgegggggeccaggecagetgagtecgtttteccgegecggggtggegeeect
ccaaccgtcectaacgecgggecggecagcaaggagtgttectgggacctecagagaccaggetcagag
cctgacatccctgecgaggggacagcectecatececgeccaggecagtgggggtetetacaagtgeccag
gctcaggtgcagcccccagcaatyg (Seq ID No: 898)
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Homo sapiens FXYD domain containing ion transport regulator 6
(FXYD6) : ggtcctcecctgggagtcteggaggggaccggctgtgecagacgecatg
(Seq ID No: 899)

Homo sapiens nuclear RNA export factor 3 (NXF3):
tcetetetatgettggggaaggaacttectgtaagcaaggettgaggettgetetegecttegtea
gcagccctcectcaatcttectccaaacteccgtececcaggecacacagattetectcaagagagecce
tataaggacattggtaaaatg (Seq ID No: 900)

Homo sapiens chromosome 14 open reading frame 133 (Cl4orfl33):
attceccttcegeccecttctetaagetgecacagectgaatagaagggctggtccageggeggegga
ggctggcgetgtectgagagggagggetetgtgeggaagagtcagggegacecttgggegetggag
tacgcttgggactggggctgegagtgagcaccagegattggttcggaagecggacatttggttcaga
acgagcatttaactctgccagggatccgectgggcetetgacgactgeggtagateccatggettecty
gacgttcacccgtagagtcatcctagettaactcecttgtteectggtetcagttecacaagectcace
tgtatcttecctggctecggaagataattgaaaccaagtetgacttctecaatyg

(Seg ID No: 901)

Homo sapiens X-prolyl aminopeptidase (aminopepti-
dase P) 3, putative (XPNPEP3): ctttctcttcccgacgegtgagttaggecgtaatg
(Seq ID No: 902)

Homo sapiens death inducer-obliterator 1 (DIDO1):
ggccctectggcaagatggetgectgecggaggegttggagegeggaaatcectggaaccgggatggegac
gtctacactgagtcggaggcgaaggagcttactccacgggaacagectctagataatctgagttgt
tgaaaatacgaagcctgttactcgtgaacagtggctgacaacagtgttgttgtgagectggectgte
tgcttggacccagaggtttegtectgecagggtttttggttgtatttaggatttcagggaaaagtgt
ccaagctttcagtgttggagcaggtatyg (Seq ID No: 903)

Homo sapiens PERP, TP53 apoptosis effector (PERP):
cggectcecttegettttgtggeggegececgegetecgecaggecactcectetgetgtegecegteecegeyg
cgctectecgaccegetecgctecgetecgeteggececcgegecgeccgtcaacatyg

(Seqg ID No: 904)

Homo sapiens tubulointerstitial nephritis antigen-—like 1

(TINAGL1) :
tcectetecttgactttgagegtccggeggtegecagagecaggaggcggaggegegegggecagectyg
ggccccageccacaccttcaccagggeccaggagecaccatg (Seq ID No: 905)

Homo sapiens eukaryotic translation initiation factor 4H (EIF4H):
ggttcctctecggagcggagacggcaaatyg (Seq ID No: 9206)

Homo sapiens non-SMC condensin I complex, subunit G (NCAPG):
ccecectetegegggaattatttgaacgttcgageggtaaatacteectggggetgtcatagaagac
tactcggagagcgctgectetgggttggcgggctggecaggetgtagecgagegegggcaggacteyg
tcceggecagggttccagagecatg (Seqg ID No: 907)

Homo sapiens MMS19 nucleotide excision repair homolog
(S. cerevisiae) (MMS19): tatcccctceccacggtctctagttecgegttatyg
(Seq ID No: 908)

Homo sapiens DnaJd (Hspd0) homolog, subfamily C, member 1 (DNAJCL):
ctgcctctacagetgtgtgtaggectgggggcgagggtctteggaacgtagegetggetgeggecce
cgcccgectacccacccecgeecgtecggecagecggceteecgecgectecgecgetectgtetggggeca
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gccacctggecgggecgcecteceggtgegectgeccgegettttecactgacaggegetgttececccacag
ccagecgcecgceccgcecacgteccagcetcecteggecaacggagetgegeggegggtgacetttecgage
ccagcgcegatg (Seqg ID No: 909)

Homo sapiens stimulated by retinoic acid gene 6 homolog (mouse)
(STRAG) :
ctaccctttecatcectetgecaactecttectecctgggecteecttetggtgtgtetgtgggtetgte
taggtgggcttgggaaaggggaaggaaggggcgtcectectttaggcagetcagactggacaagectte
tttgaaaatggtcctttgaacacacgcectgectggtggttggtcagacagatgecgeccagegggagcece
ccggggcecccaaggggacagetatctectgecaggaccagtgegatyg (Seqg ID No: 910)

Homo sapiens 5S-azacytidine induced 2 (AZI2):
cagccccecttttcecggectgagagetcatccacactteccaatcactttecggagtgettececectecct
ccggeccgtgetggteecgacggecgggectgggtectecgegegegtattgetgggtaacgggectte
tctecgegteggececggecectectgecteggectegteecctecttecagaacgtecececgggetectge
cgagtcagaagaaatgggactcceccteccgegacgtgeccggagcecagetececttegetgtggaagegg
cggtgtcttcgaagaaaccggaagcecccgtggtgaccecectggcecgaccecggtttgtttteggtecgtt
tccaaacactaaggaatcgaaacteggeggecttgggggcggecctacgtagectggettetggtt
gtcatg (Seqg ID No: 911)

Homo sapiens polymerase (RNA) I polypeptide E, 53kDa (POLRIE):
acgccecttttecggececgecagegeggectgggecteccgegtgtttaaaagtgegettgtggetgetg
ctgtcttaactcectgtgcttggecggacagacaggecgagatg (Seq ID No: 912)

Homo sapiens mitochondrial ribosomal protein S25 (MRPS25):
agtcctttctegtegetgeteggctegeggecegtggggteggeccecgecaccgttgecgecaty
(Seqg ID No: 913}

Homo sapiens TRM2 tRNA methyltransferase 2 homolog A

(S. cerevisiae) (TRMT2A):
cggecteegecgcacgcgetggeggactaagagtggetggcgaagcgageggecggcgecgggecce
tggcgggcgggcecggtacagcecccaagcectgagacceggacctgageategeaggttegagtecege
ccegectggggegaagecgggggtggeggegacctecgeggegttgecaccggetectgtgagecaccectce
ccctectgagecactteccttgtgacaggecactteccttgtgacaggeccaggacgaggtggccagg
cggcccccatggegtecctggtetaggeggagaaccgectgggegatg (Seq ID No: 914)

Homo sapiens lipid phosphate phosphatase-related protein type 2
(LPPR2) :
cccteectecaccteggagtectgegeggegeggcecaggeccggecgacegegteteggtettegeg
tctgccagectggetggecagtececgtetgtecatccecgeecgegecggggcagtectaggeggagegygg
ggctcaggeggcggeggectcecgacgegagtgagtgtegtggttggggtgetggacccagagtgect
accctcecgectgectgggectcagtttccacatctgcacaatgggggtgaccatecectgececctgetyg
gctgccaggagcggctgtgagtcettcaggegtggatgcagectgggggaagecatagggegettte
acaggcctggccttcaccatg (Seqg ID No: 915)

Homo sapiens chromosome 11 open reading frame 1 (Cllorfl):
gaaccttttttcacctcgtetgaaatyg (Seq ID No: 916)

Homo sapiens microtubule associated monoxygenase, calponin and LIM
domain containing 1 (MICAL1):
cgccecteccaccegetcagacctggttgecageccaacaggaageggececteeceggetteggage
cgcecgecactcatctcectgeccagetgetgecctecccaggaggectecatg

(Seq ID No: 917)
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Homo sapiens kinesin light chain 2 (KLCZ):
gctcectttaaggcagcgaacgggecaagagaagegtgtttegeccectecgacgecacecgaggtag
cggcttcacctttaaggcggcgegggggetgetgggaaggecggcgggatggaggcggegggaccyg
gctecgecgggtgegggteccgggtgaagegggaggcagceccagagtcggageecgggeecegageaccagyg
cgcaggcccggcegeccgectgcecgecaccctegtaectcacagacgecacageecatyg

(Seq ID No: 918)

Homo sapiens DNA cross-link repair 1B (DCLRELB):
acttcecctttttctgeccactectggtaacttattgetectgetgggetettteeccttagggtetetyagg
ccectgttettgecccagecatgacttttatecgggacgecgttgtggaagectecacgcaggagecctyg
cccecgtggagaagateccactggtgactccaaccctaccaccatg (Seq ID No: 919)

Homo sapiens armadillo repeat containing, X-linked 5 (ARMCX5):
gctccteccactgecgttgtgggtaacgecggacgtggaagaacctegtectgeggaggaaaaggtag
atgttaaatggtaactacgcgcgaggttctgaggagecctgggaacaggaaggagaaaagaatacce
aaaagtgacaacagtttgccaatcgcagtctttaatctgataaageggttatctegtcttgagtece
caggtgccgagtcaatccccatacacagecgecgecattgectegagteettgtgtetgactgtet
gttcctgctgctgtatgacacagcacctcecgaggcaaggaaataagaaaactgectectgatccaage
agagaaggtctgcctgtagatctgcectgtaggacttgtcaccattggaagcaaggtectacttcagt
ggcagatctggtggccttggagtggctgaagaccaccaccctceccacagggetgggeccatgecacag
ccatccttecctaccttgagtgagettectetgeatgttttctatatcactggcagagectgtagt
tggaaaggggacagagtgactactggactttgtgtgaaaacaccaaccgggacaaaacttcagtca
aggctgagacgggtgggggtatataacttgtccttacgttaaacttggaacatg

(Seqg ID No: 920)

Homo sapiens chromosome 12 open reading frame 43 (Cl2orfd3):
aatcctttgcggtggttcaagatg (Seqg ID No: 921)

Homo sapiens vacuolar protein sorting 33 homolog A (S. cerevisiae)
(VPS33A):
ggtcctcecegtaggaaccggeggacteggttggegttgtggggcagggggtggtggagcaagatyg
(Seq ID No: 922)

Homo sapiens arginine/serine-rich coiled-coil 2 (RSRC2):

gggcctcctegeetttgtgecatecegggtctetegegegagegatttagtectgaggcgaagettcy
gagcggccggtactgttgaaagegacaagtggaggegecgetcectageggecgggactectgaactat
ggcggctagtgatacagagcgagatggactageccccagaaaagacatcaccagatagagataagaa
aaaagagcagtcagaagtatctgtttctectagagcettcaaaacatcattattcaagatcacgatce
aaggtcaagagaaagaaaacgaaagtcagataatgaaggaagaaaacacaggagccggagecagaag
caaagagcgtgcttatgcgcgaagagactgaactgaagacgctgcagactcagatagcaaaataat
aagcctacttcatgataagggaagaagacatgaatccaaagataaatcctctaagaaacataagtce
tgaggaacataatgacaaagaacattcttctgataaaggaagagagcgactaaattcatctgaaaa
tggtgaggacaggcacaaacgcaaagaaagaaagtcatcaagaggcagaagtcactcaagatctag
gtctcgtgaaagacgccategtagtagaagcagggagceggaagaagtctcgatccaggagtaggga
gcggaagaaatcgagatccagaagcagagagaggaagaaatcgagatccagaagcagggaaagaaa
acggcggatcaggtctegttecccgectcaagatcaagacacaggcataggactagaagcaggagtag
gacaaggagtaggagtcgagatagaaagaagagaattgaaaagccgagaagatttagcagaagttt
aagccggactccaagtccaccteccttcagaggcagaaacacagcaatg (Seq ID No: 923)

Homo sapiens integrator complex subunit 3 (INTS3):

ccgectteccacceccegeccttceccactatggecgettetgtagtggtgtggggagacgetggtcecet
cccegtecteccatagegettattgectcacectcacceectaggggecggatecaaaggegetge
actccceccaagcecttyggggecatcagcecaggaaggtttectacctectaattcaggggcaggactect
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ctttteccecccacggggaaaagaggcagaaacttaggggtttceecctectttettagggtcagacge
tcttagggtccacttcttcaggggecggaagectectectaceccttececataggggecacaggecttta
ccecactgtacttcecggagecaacgectttecctecagecactgceccacececagagtcaggacccagagyg
actgtgccttcgcccccaacgecaggcegceggecttttggagaggagggaggagtggagaggacaggg
gcecttgetetececteecccaacttgttectettgeccececcagtececctggecaatccagagateccg
atatctaggactgtccatccatccactceccctgaccttttececggetectggetgecagecatyg
(Seq ID No: 924)

Homo sapiens spermatogenesis associlated, serine-rich 2 (SPATS2):
tctectttectecttectcagacececgggagegteccgggacgecggageccggagetggggecgacgagge
gattgcgggggcectgggctagetgectggctaccaatattctactttetgtcectcectatgaatgtgact
accctggttacctcatataatctccctggaaaaggagacatgaatgtctgcaétgatacttcctga
caagaagttgatacaagaaaaggaaaggagattaacagctagtgagcagaatttcgaacagcagga
tttegtattttttgettccaactgecacacttecegttgeccacttttaaatcagagatacctacact
caaaacccagacaaggcaaaaggatacttttcttgtatattttttgagatcgaagaaacgacaatg
(Seq ID No: 925)

Homo sapiens fibroblast growth factor receptor 1 (FGFR1):
ccgececctttcacctectggectceectececgggegatecgegececttgggtectecececteeccttece
tcegtecgegtctectgegeccecteectgegetegtececgecgetetteccgecgeccaactttt
cctecaactegegetegggagetggegaggceggeggceggetectcaggtcagtttgaaaaggagga
tcgagctcactgtggagtatccatggagatgtggagecttgtcaccaacctctaactgcagaactyg
ggatg (Seq ID No: 926)

Homo sapiens FUN14 domain containing 2 (FUNDC2}):
ctcectettecgetgecgeegtgggaatg (Seqg ID No: 927)

Homo sapiens ganglioside induced differentiation associated protei
n 1-like 1 (GDAP1L1l): -cctccttetttecctgectetgattecgggetgtecaty
(Seq ID No: 928)

Homo sapiens chromosome 19 open reading frame 43 (ClSorf43):
agtcctttgcgcggcacctggecgacaaaatyg (Seq ID No: 929)

Homo sapiens MIS12, MIND kinetochore complex component, homolog
(S. pombe) (MIS12):
ccectetettcteccaccagecaacgteccgggaaaaacgagtaagtacaggttecttetgecaatcecece
cgcceggccacagcetaactttceecegececggeccectttectgtcataattgaggtgteccacaaccagec
aatcaggaacgcgagagtatcccecgegtttgetttcecgetegecgaggegegtatcagteggaatttt
ggggagccaaccgecgcecegtetgtecctggecaagecageggeggtttaaaggaggtggecgggaagcec
tgtgtgtgcttcaaatcgtcaccctcecatggtecgeteccggtaagtgetgeggggecagecattttetet
gaggaggagcggggacgggcgagactggeataagegtcettcecgegagggagecaaggcggectgtggy
tcggectcaccceeggectecgacctgaagatcecccagecatgecagegegggegeggggeccgacggaa
gccgggagcecggecggaagceagttectgegetetggettetgggtectgtectgegegategeggg
gtcttagacagctcaactcgcecgagatgacctgggecacctetgegttgaatecggecaaatactgatce
aagccgcatttattctgetctcaggaactctaagtctagcagagaagatgaggeggtagaagttcea
tcaatggcttggctggaggacaagcaaattgaggacattggcaacggagtgatcaaaatgatagat
catgaggcctaaaatgaataaggaaagaagagaagtggcagaggctgagaacagaaagagagggtyg
gaggggctgtaaatcttgaagattagggtataatatgagtatatgggtaagaattggaagaattgt
gtaggaggcagtagtcaaaaagtagaagcagtttggaagagtagttacaaatatcaagagccaggt
ggctaaaaggtggagctataggtcattgaagctcaagaaactgagtctcectagggcattggttaagt
catctgtctagacttcaaagttgtctaggatgataattcagaagactgatctgtgccaaagtcaca
ggtttttcacgactgaaaacaacatagcaaaataagccaagatg (Seq ID No: 930)
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Homo sapiens DEAD (Asp-Glu-Ala-Asp) box polypeptide 50 (DDX50):
cttecectttecacgectgtecgetgecegtaggtggttgtggecactgtgeccggagggaggeggcggtyg
gccagtaatg (Seg ID No: 931)

Homo sapiens chromosome 7 open reading frame 25 (C7orf25):
cggectetgegtgecacgegectgegtgetegegetegeggttctggegetgecggaataatgetga
cagcatg (Seqg ID No: 932)

Homo sapiens KxDL motif containing 1 (KXD1):
ccgeectttectgtegtgacttaacgcacgcaagecggecteccagggtacgtcecccgecacgegegcet
cgcaggatcggtgcgtggtgacgtttecgecggcgegggcgeccatececcggaagegegagcaaggecyg
ccagatgtgcaggcagcggaggaggagaaagagatg (Seq ID No: 933)

Homo sapiens defective in sister chromatid cohesion 1 homolog

(S. cerevisiae) (DSCC1l):
acttctttcecttgcccgecaageccgecageccaccecgggegeggegggactectagaceecggegetge
gatg (Seqg ID No: 934)

Homo sapiens zinc finger protein 426 (ZNF426):
cgttecttttgtgacgecggetgtgagegectgagagtectttttgectttcagagttaaggectea
ctggcctgggaaaataattgetgecttttgecatecgegttggeteegtecececaggatectteceggt
tcagggacctggegatttectgagtgtteccggaateccaataacccectgtttaaagaggaatggagat
tgccactgtccatttagattaatgaggtgtcctgaagtgatggtgacatcaatgaaaggagggttc
tgacacgttctcacctcgcgggatg (Seq ID No: 935)

Homo sapiens TATA box binding protein

(TBP) ~associated factor, RNA polymerase I, D, 41kDa (TAF1D):
caacccttttcttecgcacggttggaggaggteggetggttatecgggagttggagggetgaggteyg
ggagggtggtgtgtacagagctctaggacaccaggccagtcgegggttttgggeccgaggectgggt
tacaagcagcaagtgcgceggttggggccactgecgaggecgttttagaaaactgtttaaaacaaaga
gcaattgatg (Seqg ID No: 936)

Homo sapiens PHD finger protein 1 (PHF1):
ccgcectectectectgeecgetgecgectgetttggetgetgegtecatacgececccagagecgecggga
cggaggggcectgggcctggggacccececceggcectecgectgecacgeccececccacgeccggacgtgeee
tctecegegegggggactegectaggtcetectacgtectgeceectgeccggeteceggeggeeccage
tgtcaccggccecccccaggatgecaatg (Seq ID No: 937)

Homo sapiens family with sequence similarity 134, member A
(FAM134A) :
ccececttecgectgacgegeceecggeggeggcecgegeagecctggetectegegggetegggcygyg
cggctgcgagcggggctatg (Seqg ID No: 938)

Homo sapiens membrane bound O-acyltransferase domain containing 7
(MBOAT7) :
ccgcctectttecggagecegtetgttececttegggteccaaagettttggctectecttgttecyg
agcccecgaaggceccgcecececttcecacgtacteggagetcggateccagtgtggacctggactcecgaatece
cgttgccgactegegeteteggettetgectecggggettettecectgeececgececggggeectgace
gtggcttcttecececggectgatctgcgcagececggegggcgeccagaaggagecaggeggegcgggyg
gcgcgetgggegggggaggcgtggecggagetgeggeggcaagegggetgggactgeteggeegec
tcctgeccggegagecagetcagaccatg (Seqg ID No: $839)

Homo sapiens major facilitator superfamily domain containing 11
(MFSD11): )
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acgccccttttttgctcagecgtcageccegtetecgtcectgaagagtgettctgecctecatttgece
tctecctgtgacceceggecccctcagactecgetgegtegtecteteggececegteccagecgttect
gactgctcttecgececggagteccgettcccaacceectttcgecagageccgagageteegteggete
tgcgtcecctggeggattgtecagtggettecgeccecgaggagagetgactgeecctgggetgetgectec
ggcagagctgagccaaaatg (Seqg ID No: 940)

Homo sapiens thiamine triphosphatase (THTPA):
ctcecttecccectetgtgggtececcgegaggagactetecgggetttgaggtgagacctgaagtteey
ctggccggtagtgtagcaggaaagggcaggtcecctececgggtegtgagecagtagectectggggty
gcaaggtgtagagaggggggcgttgaaaggacacccgctacceggectgetttectaggggtetett
tggattgaggacatcagcagcagtggaagggattttactggagacctgtcactgtcagagecttaa
aatatcaccgacggggccttaatgtcaccgaggtagagagaaaagggcagtagceccecctagagactat
tgcgacacagtgtgecccctcataagtttttccagggaggggttectgtactgagttgacgecccagyg
agctgagcaccaggctttgecatecttgggaactcagcaaacgtttgttcageccaattgcaggtage
atg (Seg ID No: 941)

Homo sapiens acyl-CoA synthetase short-chain family member 3
(ACSS3) :
tactcccttecctecaggecccaggaagttgcaagagtaccatttgtegecacacteggggacegeygg
gtggccggaggagatg {(Seq ID No: 942)

Homo sapiens chromosome 6 open reading frame 211 (Céorf2ll):
gctecctecttegeggeggtacecgectetgtttectgeggegattgaacageegagetttgeggecygyg
gatcgcggaaagtgatg (Seq ID No: 943)

Homo sapiens transmembrane protein 204 (TMEMZ204):
atttcctctcectgctgagagccagggaaggecgagetcectgegecacacgggegtecctgecagecagecac
tctgcecttteccaggaccggccaactgecctggaggcatccacacaggggceccaggecageacagagga
gctgtgaacccgctccacaccggccaccctgcécggagcctggcactcacagcaggccggtgctaa
ggagtgtggcgegggctcecgactceccactgetgeceggecteccgagtgactetgttitteccactygetyg
caggcgagaagaggcacgcgcggcacaggccggecteegettececgggaagacggegeactectgyg
ccctgggttettgetgetgceccaccctectgetecectgggatgggececcgaggegageagettecage
acaggcctggcecctgetceccaggtgcaggaaggaggataaggeccgggecgagaggcggcacacctgg
accatcccatgggcecctceccecgeccgegecgeccecgaggatgagtggtgatgtectectagecaccecta
gcagcgtecggctctececctggacgtgeggecgeggactgggacttggettteteccggataageggeg
gcaccggcgtcagegatg (Seqg ID No: 944)

Homo sapiens DEAH (Asp-Glu-Ala-His) box polypeptide 40 (DHX40):
tecgtetttecccteccatetectecagateggtggacgtgetegectecacteggggecaggtetat
g (Seqg ID No: 945)

Homo sapiens importin 4 (IP0O4): cctcccecettttecggcecceccagtagecggeggcectcag—
ttgctgccatg (Seqg ID No: 946)

Homo sapiens N~acetyltransferase 10 (GCN5S-~related) (NAT10):
ccttctettteggagttgttcegtgetecccacgtgetteecccttectecactggetgggatececeeey
ggctcggggcgcagtaataatttttcaccatg (Seqg ID No: 947)

Homo sapiens 1in-28 homolog A (C. elegans) (LIN28A):
aaccctttgcecttecggacttctceccggggecagcagecgeccgaccaggggeccggggecacggget
cagccgacgaccatg (Seqg ID No: 948)

Homo sapiens CAP-GLY domain containing linker protein family, memb
er 4 (CLIP4):
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cggectttectecegegecceccgegtecccagecggecgctecgagaggacecggaggaggcaggtyg
gctttctagaagatg (Seqg ID No: 949)

Homo sapiens zinc finger, ANl-type domain 1 (ZFAND1):
ccgeccecttacggegecggagagatg (Seqg ID No: 950)

Homo sapiens GTPase, IMAP family member 6 (GIMAP6):
ccteectttttectactteccgaggetgcaaagtgecaacagcagactcecttetgactcaggaaggecgy
tgctcctacccacttectgttectecatcecteccageggacactgetetttecaagggecaggtetecag
cccagcectctectgaaaacattttgectgaaaatataagcaaacatcggecttgtectecttgtgttea
tacactgtggaagettttectectgecteccteecgtgagagtgegtggccgggagaccagaaacgtgat
cctttetettgectgtgagetggtgecagagatg (Seqg ID No: 951)

Homo sapiens thioredoxin domain containing 15 (TXNDC15):
ctteccectecggetggecagecacgactecgegtageegtgegecgattgecteteggectgggcaatyg
(Seq ID No: 952)

Homo sapiens asparagine-linked glycosylation 9, alpha-1,2-mannosyl
transferase homolog (S. cerevisiae) (ALGY9):
aattcttttttceccaggcttgecatg (Seq ID No: 953)

Homo sapiens glutathione S-transferase, C~terminal domain containi
ng (GSTCD):
acttcecectttttceggtecgecggattatgaatgacggeecggegcgagtattttccacataaggtyg
gctgtegttttteoctectggegtectgtggaggcgagtggtectgegggcagcagetcceccagaggeage
cttggaattccagectecggactgggecgggaaggecgcaggeggeccaggtegecgacacgectecacgea
ccectecctgectggecgegectectgcgaccaggtgaccecaatgaaagaagaaaatyg

(Seqg ID No: 954)

Homo sapiens CXADR-like membrane protein (CLMP):
actcctttttctttccaaacagggaaaagtgtteccacgaageggtagegectttecgectegegtt
ttecctececctgacecctggtececggcectcececegtecgggegecagetggtggggegagegecgggagece
atctgecececcaggggcacggggegeggggcecggetcececgeccggeacatggcectgecagecacctege
gcgecacccecgaggegceccgegececagetegeccgaggtecgtecggaggegeccggecgececggage
caagcagcagctgagcggggaagcgeccgegtecggggatecgggatg (Seq ID No: 955)

Homo sapiens nonhomologous end-joining factor 1 (NHEJ1):
cctectettgeggtggggggaaageggectettactctaggecttteggtttgegegagegggeag
gaaagcgtgecgtgeggetaagagagtgggegetetcecgeggecgetgacgatg

{Seg ID No: 956)

Homo sapiens gametogenetin binding protein 2 (GGNBP2):
cctecttettecacteeccecgeggecgcgageggctgactgeccgtagaggaaacgacattcggaget
gcgctececgeccaggcecggeectgacgegggectegtcagecagtaacagggagecagaggtgggag
ttagcgaggcgaccacgaaaacggtgaaggtcggaaccgacagcectecteccgagaagggcaggage
tgggaggaggcggcagcggceggcggcagaaacagcageggeggcggeggeggecagetgggaggagyg
tggtgacggtggcaacggcagcgtcggggacgatg (Seg ID No: 957)

Homo sapiens zinc finger protein 672 (ZNF672):

ctttctecttttagececegectgettececggetecagetggggecggagaggetgagtggttggtac
getgetegetggecteccagtetteccagcaaccggtgacactgeccgegecagactgaccactag
ccgacgcgggcgagagggacaggagcgtgacctcececceccatceccgaggggeccggacgctegggegect
ccecegctecceccacteggaggecgegegegecgttagececttectegetecceccgecccagtece
cgcagtccgggagacgggggtecggcagecggetgagtgggaaccgegeggtgtectgaggaggeagt
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cggcgaccggtttccacttcaagegtgacceccttttgectgtgggatgagetecagecatggggtgag
gtacagaagagagacttgaagagcgtgecttgggactcaagegcecaaacctgtacectagegagtyg
tcctactceegecatecgtaatggaaggaaatgcacatcttactccagaggcacaagaggaggacatce
ccatgcggctactectgceccagegtggtggggcagcagaagetccagageccagacttgecaggcete
acggtgcagggtgaacctggccacagctcaccctggaacagcecacaatgtcectgecccttagagaag
aaccctgaaatcagaccagtttttgeggectecccctttectetetgttacagtgecctttecagyg
ccttaagagaagtaaaacttagctgcagcgecaggaggtggacceccagagtgtgagtggecacgett
ccectgtgaacccgtectcaccatg (Seg ID No: 958)

Homo sapiens N{alpha)-acetyltransferase 60, NatF catalytic subunit
(NAAGOD) :
ccgectecgteeccggetgeggecectgecggttacataactegttgegggcteegegeggteccac
ttceeggetececttegectecaggatgegectgagecctacaacacceccageggecgeeggeteee
ccacgaggtgtgaatg {Seq ID No: 959)

Homo sapiens transcription elongation factor A (SII)-like 4
(TCEAL4)
tgcectectgteccegeggctgggtectegtectgetececggttectgggetectaattecttggtecage
ttctteccaggtcagtgtgcgggcecttceccacgctgeccageggaacactggaatggeggaaggggaac
gggtctgegegtetgttgtteccagegetctgegaagectgaaaaggaggagcaacctgtceccagaa
tceccecgcaggacaggaaaaggaggggaaatctcgacatyg (Seqg ID No: 960)

Homo sapiens progestin and adipoQ receptor family member VI
(PAQRE)
tcecectttgtcectecccacteccecgeccaggectggecegectgectggecactettectecatecag
cctggctggcagecagecttggactecgeccgtggageectgggectgttgacccaccagettagga
gcacccaccaagctctgggtaaggaagctcaccttctggggctcttectgggaaaatagaggtcaac
gtggaggtaccaggccaccatgctcagtctcaagcectgecccaacttcecttcaagtccaccaggtecce
cecgggtgttcectgggaagatggecatecatgtctggctacegecgecccaccageteggetttggactyg
tgtcctcagetectteccagatgaccaacgagacggtcaacatctggactcacttectgeccacctg
gtgaggggaggctctgecccaggecgeggecttgagetcagagggggtacccaggegggcagggac
cgtccaggcecccacgggcetgecageggcecagtegegggggtecgeggeggectgagecacgegeccgecyg
caggtacttcctgtggcggcetcecctggegetggegggeggeceecggcetteegtgecggagecgtaccea
ctggccgetgetggtettectgetgececgectgectetacececttegegtegtgetgegegecacac
cttcagctccatg (Seqg ID No: 961)

Homo sapiens DENN/MADD domain containing 2D (DENND2D):
catccttettgcectcaaccactgggtgcacaggatggaaacttctattecectectetggaagacageg
cgtggcecttggettcacagagttgtggectggagaccgaagecagceccctttetcaggettactgteac
cagtctgtctgtgttaggggagaggggagtccgetctgtectgaaggeccagagatyg

{Seq ID No: 962)

Homo sapiens family with sequence similarity 188, member A
(FAM188A) :
ccttettcetttectgectcaccttecaattcgtttgecgecgeecgtececgecagetgetgtttecgyg
agttgcecceccttceccecccatgttcecggggecaggagtecgecaaagegaagatecgeecgecggttectea
tcatg (Seq ID No: 963)

Homo sapiens neurensin 2 (NRSN2):
ccgectttgetecggecggagacagecaggcagagagatgaggaaactgagacccagaaaggtggaage
acttgtctaaggtcacgcctccaggaagecagtgtgtcecacgactceccagtecaagtggtcaggctec
agagcccacagtcccaggggtccatg (Seqg ID No: 964)



10

15

20

25

30

35

40

45

WO 2013/143700 PCT/EP2013/000938

207

Homo sapiens tripartite motif containing 46 (TRIM46):
agccctectcacacccecceccactgggetcectgeattaageccggggttegcagecgecagecgggatey
ggcacccaggggcgggcgggcacggtagggeccatg (Seq ID No: 965)

Homo sapiens target of EGR1, member 1 (nuclear) (TOELl):
catcctctctgggaatttaccgatgeccagaacgcecccttetttecceccacacgaccctetectagt
ctaactcctgggecgtgctttaagectcagetcaggcagegtecaccttctctggaaageccaaaccca
gccaccccactaccecgcectacccgeggeccacgetgatgaagacagcagaacacggaggeccegegt
tccegecgegagagecaggagagaaagattacctececgegagetectagegegeccggetttecggeg
cactccagggggcegtggctegggtceccaccegggcetgecgageeggcagcacaggceccaataggcaatt
agcgcgcgeccaggctgectteccegegecggaccecgggacgtetgaacggaagttegacccategg
cgacccgacggcgagaccccgcececcatceccececgactgectgaaccgegecaggagacggaccgecaag
tccagegtacccacagacgactcaggcecgggagacgageggtgtcatg (Seg ID No: 966)

Homo sapiens DBF4 homolog B (S. cerevisiae) (DBF4B):
cgttcttttaggggtggagccyggcaggaaatttaaactgaagecgecggecgaaaacgecaagagat
tgatgctgtagcectgecctgagataaccaggactgtggaatcgggaagagctcatggagetcgecgaa
tgtaatacggaggcctctgaggaaggagtacggaggceccgagaaggagecggcatttgatg

(Seg ID No: 967)

Homo sapiens myc target 1 (MYCT1): atttccttttatg (Seg ID No: 968)

Homo sapiens myosin XIX (MYO19):
ggttcctttectcecactgecacgetcecttgecectectettttetectectgecegtgttetteecgecy
cctgacctggececgeecgectttecagtectggecgggegggggectgaageacggecggetcgggee
gtgggaccgtgttcacaccctttccagaaattcttggectggtaaccgecgaaaccgactggageagyg
agctgggagaactggagaaaactgctctaatctcacttgactccagctaggagectgatgctgeatce
gtaataacatttgcagagcgcectttcacaggegctggagtgacttgtcectgagattecteccagaactyg
agccctttgttggaaccataccccagcccatggteccatgactaggtggatagtactecttgtace
tcctgeaacccagaaccectggectgaccactttgaaggaggatg {Seqg ID No: 969)

Homo sapiens KIAAQZ226~1like (KIAAQZ226L):
cctecectttetgetgttaccgggagegeggtggecacggaacgcetgececggagecgegegaggyga
ggacccgacgcecgeggcegtttaccecagegecagegttccacecgetegggtttggectggataaaataaa
aaatggggatattgacctcctgtcactactgcatggactttgatggttteccaatcattactttcte
ctctgtgtcaatctgectcttcgagaaattcatactcectgaatagetcteccagacceccagetgge
catgtggtgagttcagggcccaaatcaagtagtaccagcaatcagggaactecctatetgttttgaa
tggattcacaccagccacaagcecctggaaagatg (Seqg ID No: 970)

Homo sapiens MUS81 endonuclease homolog (S. cerevisiae) (MUS81):
ctcectettecececegececgecctgggecaggtgttecgaateccgactceccagaactggeggegtec
cagtccegecgggegtggagegceceggaggaccegecctegggetcatg (Seq ID No: 871)

Homo sapiens zinc finger protein 430 (ZNF430):
gggcctttgtcectegetgtggectgagetecaggtetegtettcagegetectgtgtectetygete
ctagaggtccaggctctgtggeectgtgaccecgecaggtattgggagatctacagctaagacgccag
gaacccctggaagcctagaaatg (Seq ID No: 972)

Homo sapiens mutS homolog 5 (E. coli) (MSHS):
gctecttttgecaggetecgtggeggteggtcageggggegttcteccacctgtagegactcaggtta
ctgaaaaggcgggaaaacgctgecgatggcggecagetgggggaggaggaagataagegecgtgaggcet
ggggtcctggegegtyggttggcagaggcagagacataagacgtgcacgactegeccccacagggecce
tcagaccecttectteccaaaggagectceccaagectcatg (Seq ID No: 973)
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Homo sapiens proline rich 3 (PRR3): gccccttcctcac-
taccctccaaatcceccgetgcagecattgecgecagacacgatg (Seg ID No: 974)

Homo sapiens sirtuin 2 (SIRT2):
cgccctttaccaacatggcectgectgacgecacgecttcectgggactegtagtecggtectegegeget
ttcttacctaactggggcgectcectgggtgttgtacgaaagegegtetgecggecgecaatgtctgetga
gagttgtagttctgtgccctatcacggceccactcecceccatttctggtgecgtcacgggacagageagte
ggtgacaggacagagcagtcggtgacgggacacagtggttggtgacgggacagageggteggtgac
agcctcaagggcttcagcaccgecgeccatggcagageccagaccgactcagattcagactetgaggg
aggagccgctggtggagaagcagacatg (Seqg ID No: 975)

Homec sapiens KIAA1715 (KIAA1715):
ttgtctctectgtcagtggecggcectgetgectgetectggaggcaggetgggcggtggeggecgagact
ggcgggggtggacgcecccgggecgggctgegeccgettettgeagetgtgaattectttggacaatt
gatgatatttatcattgtgcccagtttctacaaataaaagatg {(Seq ID No: 976)

Homo sapiens proline-rich transmembrane protein 1 (PRRT1):
ctgccttcecatctectccatctectgegetgetgecggetgegecatecagecacccagacteecageace
ggccgaggaccceccactcecggcectgecagggaccctgteccagegagaccgecaggeatyg

{Seq ID No: 977)

Homo sapiens t-complex 1 (TCP1):
ccgccceccttecececcggagectcactteccgtecacagtectgtttectetecectgttgtecectgectett
tttcettecececgecgtgececegecggecgggecggggecagecgggaageggagtggggtggtgtgttac
ccagtagctcctgggacatcegetegggtacgctccacgeegtegeagecactgetgtggtecgeegg
tcggecgaggggcecgegatactggttgeccgeggtgtaagcagaattcecgacgtgtategetgeegt
caagatg {(Seqg ID No: 978)

Homo sapiens Yipl domain family, member 5 (YIPFD):
cgttctttggcecctgtgacacgtagcaacggggectggttcagggtectgaaacagagtttgggggtt
gtttgggattagtgaagctactgectttgecgeccagegecagectcagagtttgattatttgcaatyg
(Seq ID No: 979)

Homo sapiens glucose-fructose oxidoreductase domain containing 2
(GFOD2) :
cctececttteccagagecceccagttecttagaaaccaggeggegegtteccggtggeggegeecctygyg
actcccgggcececgegcatecccgecagecttecttaaggeggatgggtggecceecgagaccecgtc
ggacccatggtttccagtgcagecgeggagtgggegatgeccagegtgecaggagecatgtcetgaccea
ggacgtttggaagatcatatccatgccagaggctcttgtgaggagatgagttggtaaagagagagyg
ctgggatg (Seqg ID No: 980)

Homo sapiens apolipoprotein L, 2 {(APOL2):
ttcecetttegaattecagggtatatectgggaggecggaggacgtgtectggttattacacagatgea
cagctggacgtgggatccacacagctcagaacagttggatcttgctcagtctctgtcagaggaaga
tcecettggacaagaggaccetgecttggtgtgagagtgagggaagaggaagectggaacgagggtta
aggaaaaccttccagtctggacagtgactggagagctccaaggaaagecectcggtaacccagecyg
ctggcaccatg (Seqg ID No: 981)

Homo sapiens microtubule-associated protein 4 (MAP4):
cecgectecctgegeccegececteecggetagetegetggeteceggetceccteccgacgtctectac
ctcetcacggetettececggegetetectggeteccttetgecccagetecegteteggeggegygceyg
ggcagttgcagtggtgcagaatyg (Seq ID No: 982)
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Homo sapiens exonuclease NEF-sp (LOC81681): cttccttctttgccaggeca-
gacgcccecgttgtagecgttggggaaccgttgagaatccgecatyg (Seg ID No: 983)

Homo sapiens ST6 (al-

pha-N-acetyl-neuraminyl-2, 3-beta-galactosyl-1,3)-N-acetylgalactosa
minide alpha-2,6-sialyltransferase 5 (STG6GALNACS):
ctgtctctaatctctgcaacageccgecgettceccegggtececgeggetececgegegegatetgeecgeg
gccggetgectgggcaaaaatcagagccgectecgecccattacccecatecatggaaacccteccaggaa
aaagtggccccggacgcgegagectgaggattctgecacaaaagaggtgcccaaaatyg

(Seq ID No: 984)

Homo sapiens heterogeneous nuclear ribonucleoprotein Al (HNRNPAL):
tgctcetttetgcecgtggacgcecgecgaagaagecatcgttaaagtetcectettcacectgecgtcea
tg (Seq ID No: 985)

Homo sapiens zinc finger protein 93 (ZNF93):
gggtcctttgtctcteggtgcagecggageteccaggtetectecttcactactectgtgtectgtget
cctacaggecccagcectcectgtggecectgtgacctgecaggtattgggagatccacagectaagacacca
ggacccctggaagcctagaaatg (Seq ID No: 986)

Homo sapiens N~terminal EF-hand calcium binding protein 3 (NE-
CABR3) :
cggcctctagccacaccgagtccgecgeggegteccagggteggcagcaaccgcageccgageccgag
cgggtggcggcgecatg (Seq ID No: 987)

Homo sapiens splicing factor 3b, subunit 5, 10kDa (SF3B5):
cattcttctgcgacggcecgeggacctggagettecgegeggtggcettcactetectgtaaaacgcta
gagcggcgagttgttacctgegtectectgacctgagagcgaaggggaaageggegagatyg

(Seg ID No: 988)

Homo sapiens INO80 complex subunit B (INOBOB): gtcccctttcctcgecag-
gacctcatg (Seqg ID No: 989)

Homo sapiens polyamine modulated factor 1 binding protein 1
(PMFBPL) :
ctttcttcecectecttggettatattagggataggggatgtggtttgttacaaaggatgagtattttga
tagcttctcattcecttgaactattctgcaggtttataacaaagctcagaaaatactaaaggttaaa
ggagaattgagagctgccaaggaaatyg (Seq ID No: 990)

Homo sapiens pseudouridylate synthase 3 (PUS3):
cttectttetecggaaacgeggegeggecggctgecggaaaacagggcagacctgtatggttegttt
attcctggggttgtcatatcatg (Seq ID No: 991)

Homo sapiens heterogeneous nuclear ribonucleoprotein D

(AU-rich element RNA binding protein 1, 37kDa) (HNRNPD):
tattcttttttagtgcagecgggagagagegggagtgtgegeecgcecgegagagtgggaggecgaagggag
gcaggccagggagaggcecgcaggagcectttgecagecacgegegegectteectgtettgtgtgette
gcgaggtagagcgggcgegeggceagcggeggggattactttgetgetagttteggttecgeggecage
ggcgggtgtagtctcggcggecageggcggagacactageactatg {(Seqg ID No: 992)

Homo sapiens GABA(A) receptor-associated protein like 1
(GABARAPL1) :
atttcteccatctggctectectectacctecaggecaggcectcaccegagatcecegecececgaaccececee
ctgcacactcggcecccagegetgttgeccecggageggacgtttctgecagetattetgagecacacct
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cgcgcteeceggtecegttgttgttgecgetggaggctgetecgaggecagegggatcacggegetgg
gaagcgctcggecagcggcecggccacagcegtgcgeggeggegectcectggecteggectecggecccce
ggccceccecggctceccatgegectagecccgcgecgecageccagtagtecocecggeecececgecagecccygey
ctceegetegecgetgecgecgecgecgecgecgecgectecgececgegecgeccecgggeecgectce
gggccccacggetcecgaagecatg (Seqg ID No: 1000)

Homo sapiens potassium channel tetramerisation domain containing 1
0 (KCTD10): ctgcctctctcagtccgggtttggagactcctgegtectecgacttttceatg
(Seg ID No: 1001)

Homo sapiens cyclin B1 (CCNB1):
cattctcectgecgaccggcagecgecaatgggaagggagtgagtgecacgaacaggcecaataaggagyg
gagcagtgcggggtttaaatctgaggetaggctggetecttcteggegtgectgeggecggaacggetyg
ttggtttctgctgggtgtaggtecttggetggtecgggectecggtgttetgettectecececgetgag
ctgctgcctggtgaagaggaagecatg (Seqg ID No: 1002)

Home sapiens eukaryotic translation initiation factor 2A, 65kDa
(EIF2A): gtttctctttccgggacaacatg (Seq ID No: 1003)

Homo sapiens protocadherin gamma subfamily B, 7 (PCDHGB7):
cagcctctagectgggattecctgegecageccaacaacagaaaagaaaaccagctceccacacagagyg
ctceecggetgegecagaccttgeeccagecacaccagattgeccagectecgagaceccgggactectectyg
tcctgggecgaatgetecttttagegeggtagagtgecactttctecaactggaaaagcggggaccca
gcgagaacccgagcgaacgatyg (Seqg ID No: 1004)

Homo sapiens acyl-CoA dehydrogenase family, member 11 (ACAD1l):
ggctcttteggettecttectegetgggecggetaaacceggecgeageagecaccggggtgataag
tgtccagggcaggaggccagcegatgttgecttgetaaccgggtatctaagagaaacagggtetttt
tattcttaggctcgacagtctgacggecctttttctgaacgggaccctgcaggtecttecgectget
gttgcattaaatttgggggtggaagaggcttctgegttgttecttaccegecaacgatgaccatgge
tttgccttcectttaaaattgaggectccaactctgacgctgactggagaattgaaacccgaacacac
attgggctcttttggcacttgactagagctaaaacctcecgggattcagegggcaagegttgetcage
aacggcgcgtaggcetgtgtgeggttggetggagccagaccccacceeggecteggeccatgcetceta
gaggggacgttgccccaatcctgaaggacttecggeactecgagacctgtggatgecgegttgetgtyg
gcectgcgggggtgatcatg (Seq ID No: 1005)

Homo sapiens zinc finger, CCHC domain containing 7 (ZCCHC7):
ccgtcecectcectacgegttttggtteceggttggtgettectgttegecagetgeggecacttcaaggtt
actgactttttatg (Seqg ID No: 1006)

Homo sapiens zinc finger, MYND-type containing 12 (ZMYND12):
gggcctttctggacttggactecttgggagtegtttcteggecatttgaccecgtgggacttgtgygg
ttttgtgctgctttttetttetttettccectttteccaacttcagecaatacaceccagatgttagte
gagtcacgtcccgecgceectetgeecttgaaatgetggcaagtacgecageccecgegategtecacgt
gacgccggggttcagegtatcecttgetgggcaaccgtcttagagaccageactgcectggetgcecacca
tg (Seq ID No: 1007)

Homo sapiens forty-two-three domain containing 1 (FYTTD1):
cgcteeccteggtgeggegggetgegtgegegagtgggaggtggcaggectgegactecggecttgt
cecgegececgcteteggegegacgtetecagecatyg (Seqg ID No: 1008)

Homo sapiens SH3-domain GRRB2-like (endo-
philin) interacting protein 1 (SGIP1):
ctceetttetetecagecatettettggtagectgectgtaggtgaagaagecaccagecageatcecatyg
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gcecetgtettttggettaacacttatctectttggetttgacageggacggaatagacctcageage
ggcgtggtgaggacttagctgggacctggaatcgtatectectgtgttttttcagactecttggaa
attaaggaatgcaattctgeccaccatyg (Seq ID No: 1009)

Homo sapiens GTPase activating Rap/RanGAP domain-like 3 (GARNL3):
cagccctttttgcaaatg (Seqg ID No: 1010)

Homo sapiens DCN1, defective in cullin neddylation 1, domain conta
ining 5 (S. cerevisiae) (DCUN1DS5):
gagcctcttgecttgctgtgactggtggagctgecgegetgtecgegttatectecteeccggtgagaa
cgaaccgcagtgtccaccggcgaggagecagecctgteecggtcagagaaagacgacgaggatace
tgggagcgggeggeggecgggctgggecgegecggtgegggetggegactetgetectecgettge
tgctgtctectgggaactgggtgccagegetgaggggcetteccageggacagggacceectteecccygyg
ctccectgeccacectgecggggagggeggaagatg (Seqg ID No: 1011)

Homo sapiens alkB, alkylation repair homolog 7 (E. coli) (ALKBH7):
tgcectctctcatgaccecegetecegggattatg (Seq ID No: 1012)

Homo sapiens nitric oxide associated 1 (NOAL):
ccgeecectttggagetacttecteatg (Seq ID No: 1013)

Homo sapiens BTB (P0OZ) domain containing 10 (BTBD1O):
tcgectettegecattgtgagectetecgeggtaagaggetgaggagecggectgcaacctgecgggge
ggctccgcectacgegecagecgectcagtggettectecacagecaccteeggagggatctggetgag
gaggaagtggaggtgtcactggccceggectttgeccecaatcecttgtgtgggcactgaagggggact
acaggttcgagagttatgggtgctacatgtgtgetttcagagcagtagtgtgaggaagettggagt
gggatg (Seqg ID No: 1014)

Homo sapiens zinc finger protein 397 (ZNF397):
cggtetttgtggettgcageteggggtgggtggetcatttectggecgetectgggettegeggaa
agaagagattactcacactccttcegecaagcacagaaccagttgtactgagetttttgctaagetgt
ttcagccaagaatg (Seq ID No: 1015)

Homo sapiens mitochondrial ribosomal protein L45 (MRPL45):
gctceccectteeccggeggectttgegggaacaagatg (Seqg ID No: 1016)

Homo sapiens AKT1 substrate 1 (proline-rich) (AKT1S31):
cttcctteteccatattgtatactggaattgaageccaaggaggtaccattttgetegagggeatgge
ctaagccggtcagctaaggeccatgttaatacggggctgteccatectectetgeggggegegacaget
ggaagagccgaacggataagagaagaggaggtgagaggagetgtacaccacaagaggcactgaggg
actcaggataacgggatgaagccgtcagtgccceccagaaacgaageggecceggacgaatttctga
gtcaccgtcecgecgagaaagegggetgagecgecattttgaagectggcaaaccgaagcaagaaatge
tgccgtgttggatctttgeccagecttegtgeccgaatgggagecaggttggagggagggagagecaat
atacactatgggctgattaagccecggttggetgeccatgttgttaacgagcaccgatttectctact
tttgtcgaagaagtttattgtgggtcagggacgtcaggtegettgecttegtttactgtggtcatg
attgagcatatgaggacggccattattgttgggggcaaatggaaatgctectaggecggggcecatttt
tcttaggggcaagetgtegtcaccecttgtcaactggttecggatgaageececctgtggecgecatett
gatctcgggcggececcgataagggaggcggagtgtgcggagaggaggcggggcaactgegeggacyg
tgacgcaaggcgccgecatgtecttttgagggeggtgacggecgecgggecggcecatgectggetacygg
gcacggcgcggatyg (Seq ID No: 1017)

Homo sapiens transmembrane protein 101 (TMEM101): ctgccctttcccaa-
gatg (Seq ID No: 1018)



10

15

20

25

30

35

40

45

WO 2013/143700 PCT/EP2013/000938

213

Homo sapiens eukaryotic translation elongation factor 1 delta
(guanine nucleotide exchange protein) (EEF1D):
ggccctececctttecatcagtectteccecgegtecgecgattectectecttggtegecgegtecttgge
tggcgttagagacagggtttcaacgtgttageccaggatggtctcagtctecagacectgtgateceyg
ccegecteggecteccaaagtgttgggattacaggtgtgagecaccgtgectggecgaggetectt
cttttatg (Seq ID No: 1019)

Homo sapiens ADP-ribosylation factor GTPase activating protein 2
(ARFGAP2) :
cgcccteccecgecgtggattggeccgeggegggaccegtcageegeggttgtgtectgggaaggaga
gaaaatg (Seq ID No: 1020)

Homo sapiens junctophilin 4 (JPH4):
atttctctecteectgggggtcectcagtgeatetecttetectetetgectgectectecctecaceg
aagggttagcggacacccatccttttectgettggggaccccaccaccacccgcaacactgeegetyg
tctettecttcaccgtatecttctctacccacectettetetecttetetteteecctgececctttaaa
tctgcctggeccagecteccecgtgatgectgggatggagcaaacattgatttgtgetgggatggaa
tcggaattttgatttatttttectcteccaaccataagaagaaaaaaataataaaaacacccecte
ttgagagcccececteccectttgecatceccagetecccagetettcetteectatecteccatccaaggecaga
ttttttcecectacactattctcatectteccccacccttgecactacctegececceccacccagect
gctcecctecagetggggagagaggggacteteecggacteccecacctttectetetgggttggagea
gtctctecggaaggggagggggettggettgtecgggegaggtgggagtggaggtatecctgecatg
gatgctgtgccggggaggcagcctgagecccageccacatgagacgccgaagaacecggggcagagg
ggtcctgacagcagccagggaaacgggtgecctacgattctgceccageccectcectecaggaccecca
aactgccatccacactcgacacttcggggttctagecactcaggatgagggteceggecctgectge
cctegcetggggecoececcecegeccggecceggtctaactgecceceegeccecgaggectegeccggetee
aaggcccccagcaggctcetecagteccaggatgegetgagecgecggggggetgaggecgegecaa
ctacatgcatg (Seq ID No: 1021)

Homo sapiens embryonal Fyn-assoclated substrate (EFS):
ttttctttctectectecaaccttggecggaggecacgactcaggegecacagetgggggctagagg
ccgcggaccatggtgcggggcagecaccgctgaagtcagcaaaaccgagectggectgaggecagge
tgcgcgggaggcocaaagecatyg (Seg ID No: 1022)

Homo sapiens GH3 domain containing (GHDC):
cgctccttetttctggecggatgtgtgetgagacccagagtcaceccaggggtectecegtcacgtgece
aggagtaggcagaagtgggctgtgacagatcaggaaacagagctcagtgecagceccactaaattget
cagggccctacagctaacaagcggcagaggecaggatctgeactcaggagetgettggagatyg
(Seqg ID No: 1023)

Homo sapiens acrosin binding protein (ACRBP):
ggctctctctgcggettggeccecgttagaggeggettgtgteccacgggacgegggeggatettetee
ggccatg (Seqg ID No: 1024)

Homo sapiens jagunal homolog 1 (Drosophila) (JAGN1):
agttctcttcacggagcecgegeggetgegggggegecaaatagggtcagtgggecgettggeggtgt

cgttgcggtaccaggtcecgegtgaggggttcegggggttetgggcaggcacaatyg
(Seg ID No: 1025)

Homo sapiens ligand of numb-protein X 1, E3 ubiquitin protein liga
se (LNX1):

gttcctttectgggcatcagettgectgetctecagectaagetetectegecaacecgtggtggetece
ttgcgttectacatcctectcatctgagaatcagagagcataatecttettacgggeccgtgatttat
taacgtggcttaatctgaaggttctcagtcaaattctttgtgatctactgattgtgggggcatgge
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aaggtttgcttaaaggagcttggctggtttgggeccttgtagetgacagaaggtggeccagggagaa
ggcagcacactgctcggagaatg (Seqg ID No: 1026)

Homo sapiens cyclin-dependent kinase 2 interacting protein (CINP):
tctecttctacggatatctgtggaccttatg (Seqg ID No: 1027)

Homo sapiens splA/ryanodine receptor domain and SOCS box containin
g 2 (SPSB2):
gcttetttecgececggetecttecagaggeccggegacctecagggctgggaagtcaaccgagetec
cttccaggtcaatccaaactggagctcaactttcagaagagaaagacgcecccagcaagectettte
ggggagtcctctagetectecacctecatg (Seqg ID Neo: 1028)

Homo sapiens Berardinelli-Seip congenital lipodystrophy 2 (seipin)
(BSCL2) :
cctectectttecteectectactetgacacagcacttagecacctgaatcttegttteteteecagg
gaccctccattttccatatccaggaaaatgtgatgegeccacaggtatcagegtctggatcgecact
tcacgttttagccacaagtgactcagtggaagatccagagtcaacagaggctegtcaggaagatg
(Seg ID No: 1029)

Homo sapiens tubulin, alpha 1lc (TUBAIC):
caccctttcactacttctecccecggactecttggtagtetgttagtgggagatecttgttgecgte
ccttegectecttecacegecgeagaccecttcaagttectagtecatg (Seqg ID No: 1030)

Homo sapiens l-acylglycerol-3-phosphate O-acyltransferase 9 (AG-
PAT9) :
ttteccttectectetteecttegecagaggtgagtgecgggeteggegetetgetectggagectececey
cgggactgcctggggacagggactgectgtggegctecggecctecactgeggaccectetectgagtgyg
gtgcgccgagtcatg (Seq ID No: 1031)

Homo sapiens l-acylglycerol-3-phosphate O-acyltransferase 1 (lyso-
phosphatidic acid acyltransferase, alpha) (AGPATI1):
gccectttetttecttegettectettttagagaatgtecggattgectattggactttggagegta
tggctccaaatcaactcattggctaaaacttgacggaaaatggtggttaggtggccagaatyg
(Seq ID No: 1032)

Home sapiens abhydrolase domain containing 14B (ABHD14B):
cggcctcecttecccagegtteoctectecggecccaggtcaccgecagecacgegectgetttceegtetyg
cgcgagtccacgcagctcecccagatcaagaagectgaggcecccaggttacacactaaagtaaatgge
agaggcagaaataacacctatgtcctcctgaccccaaggecatgttcttaaagttectggaaacctece
tggaggcttcecttgetgetectetgggactgecacectgggcagggtgttetgtggecccteatea
tcgtggttttgaaccacaggececttcaccagcacagcagcagcaggceatyg

(Seq ID No: 1033)

Homo sapiens protein tyrosine phosphatase, non-receptor type 5
(striatum-enriched) (PTPNS):
catcctcecccecgecagectgeecgectgetegecggegeceggageccgetetggeecgettgettttt
gctgagaaagcttcctgecctggaagatggecacccecttecccatecagacaccttgggaatyg

(Seq ID No: 1034)

Homo sapiens carbonyl reductase 4 (CBR4):
cttcctecettttcacggegtcttgecattactattgtgecggectgecaggaggtgtcgageggegttat
ttrttttttgeggtttgectttttttttettttttttttttttggaaccgeggttgtttaaaagect
gagggaacctggagaggggctcecccactccctacccectetttectecgagtttgtgacteccgagatyg
(Seg ID No: 1035)
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Homo sapiens zinc finger CCCH-type containing 10 (ZC3H10) :

ggctctttgtcgaagctagaggaccggcaggcggcagcagecaactacggecggcggeggecagaacce
agcagcgatgtggaggtggagacccacaggagccccggacttcacctgagetacctecagtggtcac
caagagtggcaagataaagaaaaccctgagttgggcgggaccaggatyg (Seqg ID No: 1036)

Homo sapiens poly (ADP-ribose) polymerase family, member 10
(PARP1O) :
cegtetttecagtttcacttttgttttectgeteccagecagggttaggettgetgaggggcaggeac
aggagtcctggctgagctcatggectgaggetgcecctageggecacggggaatyg

(Seq ID No: 1037)

Homo sapiens RNA pseudouridylate synthase domain containing 4
(RPUSD4) : ccgcectteecttgtaagatyg (Seq ID No: 1038)

Homo sapiens family with sequence similarity 73, member B

(FAM73B) :
ctgcccttecgecagecgatggecatceccecgggtgagtatecggecccggecgageccccaaggegggeygyg
gcagcgcggcagggccgggacttgageggaggaccgagtaggegecaggtgtecgggecccaacagga
ccaggaaggtgtcggggttggaatgagtgggtaccecgggccggggacggtgegagagggtgecttyg
cttgggagcggaacgagaaggtacttgggtcagggaggtgatgecccgggectggaacgtggcgggyg
attggagcaggcgcgcecaggtacccgateccgaggecggggagagecaccegggatggaaggageaggcyg
tgcgggcecgtgagecggegecagagggtacctggetetgtggaggggecctetggtatgtgtgtece
tgtccttctggggegtggatgogtgectgggacccagetggcaaccagttgaagacgttetecttygyg
aagctcttggccctgaggactttgectggggecattggeccctgecatg (Seq ID No: 1039)

Homo sapiens protein phosphatase 1, regulatory subunit 15B
(PPP1R15B) :
gecgtctettcecggegtcectaggggggtgtectgecggcgegegggeectgeggecattttgggette
gcttccaccgcaccagecggectacceccagtecttecggtatecgegttgetcaggggettttcaacce
ctctgtcagtcggaaaaccatcgecgaggccgtggggggactectatecatggtgttgaagegteyg
agccgactagggaacctecttcceccecegecaggatggaagtecgecatcagtegecgectattgegeggg
ctgttcttecctgtgttctgecgeccgetgecgeattegetgecctetgtggettttectgetgget
cgaagatcggcecctggagcagcgacgcecaccgcetgggcaaggecgagactetgtaggettectecga
atcccgtegacctecagecgctgagegecgeggeectacctgagagactgtcaagaaaaaggagat
g (Seqg ID No: 1040)

Homo sapiens family with sequence similarity 104, member A
(FAM104A) : ccctctettegeggageggcgecgegtagettcecatecgecagetgecaty
(Seq ID No: 1041)

Homo sapiens PRP38 pre-mRNA processing factor 38

(yveast) domain containing A (PRPF38A):
agccctttacactacggtgtttecggettcaagatggtegectaagetgtttagtgaaacttette
cacctttectceccattcctetaggtgetttttctgaacctggatgtgaggcattaaaggatccgacygg
aaatagaattgaaggcattctaaaatg (Seqg ID No: 1042)

Homo sapiens synaptotagmin-like 1 (SYTL1):
cctecteecgtgtggggecagetgetggcetgggetgectgttgagtecagecttettecctecacggete
ttcteeccggtecectgaaactcecggcetgecaggggagetggagecacctgecgaaggtgtecteccata
ctggacccectacaggaagetceccgtgtgeccagetggggeacageccccagetgatg

(Seqg ID No: 1043)

Homo sapiens ubiquitin associated and SH3 domain containing B (UB-
ASH3B) :
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gctecttttectttttgateccattcaaaaattactcattgecaaatteccggactgetaggecgagga
gagggaagggggcggaggagacagggctactgcaggcgcagagctgggggeagecgggggeecgay
tggctgaggctggtcccgecageggeecgettgecggegttctggectectgtggectcaccaggaagce
gtcagagtcccgacactggggaagctcggagegecgecteegetgeecgeecgectectgectggete
tgggtcceccgageccectececctggeccageccgacteectectectteeccgaaccatecggeteg
ggctcctteecctggecgatggetggeegectgagecatg (Seq ID No: 1044)

Homo sapiens transmembrane protein 241 (TMEM241):
cegtectetgggeggetgctgecgetgecgetgetgetgetgegggggtegggeggecggccagggga
tttgggcaggcaccgtggatccccgagaaggggacgagttgacagatg (Seqg ID No: 1045)

Homo sapiens ataxia, cerebellar, Cayman type (ATCAY):
gagcctctgecagecctgagetgggaagaagecagetaccteggaggcagggcgegcaggcgggegyg
cgatgagagggggcgcagceccgcagceccegegetggggageccaccgcetaaccctygcaccecacccea
ccectgcacaaaagagctggegggegetggecacgtegeectgggtgaccttccteggatgecagaa
tcegeccectgegagecatectettectectaggetetgaaggeccggggagegtgagegatgeececag
ctgcacccgggcecagggctcegectttgtttgecagtaaggaggagaggetgtctcagetgcagagygy
gtcatccctgettcaageccagtgectetteccageteccatg (Seq ID No: 1046)

Homo sapiens ELL associated factor 1 (EAF1l):
attcctctctcacccccacgecagaggagagaacttgettetggacecegggtgggtgecggetegge
tctecttgtettecagageggtggeccggaagecacagtecctcecccagacgecagegceccagaagetceg
gatcgcggctgcaccgggagagegecgatetgggtgecgaggecaggtgecggggecatyg

(Seq ID No: 1047)

Homo sapiens tripartite motif containing 5 (TRIMS):
gttcctctaggaaaattectttgtgcagatcaggecegtggattggtgagtgaatcecctaaccacgt
cttcectggectgtettcactettcteeccagaatcaccacttcectgecactggtgtctgaaggtgta
ttgagtgattttgtggagggcagaagtaggaagtctttgggacaaaactgtatttaccttgggatc
tgtgaacaagaggaacctcagcagccaggacaggcaggagecagtggaatagcectactatg

(Seq ID No: 1048)

Homo sapiens wingless-type MMTV integration site family, member 3A
(WNT3A): cgccctctegegeggegatg (Seqg ID No: 1049)

Homo sapiens chromosome 16 open reading frame 45 (Clé6orf4db):
ctccctccectgecageccgecaacgggaatggagtaaagggagaccecegtegacctggecacggggate
agcgatg (Seqg ID No: 1050)

Homo sapiens zinc finger protein 502 (ZNF502):
cattcttccggtttcagaagttaaggctggtgtecctggecccagtceccacctetgggagegectgeg
ccgectceegeggagagtecgtggatectcacagtgaaaaatgtttgetgacccttgacattgacaaac
tgctgacagctcagatgatccatgattggaaggatgtggtcatcaccaagatgtectttetttetee
ggttcccagttttccagacctgaagtgttttccaatcaaagcgaagagacgatctgtggatyg
(Seq ID No: 1051)

Homo sapiens armadillo repeat containing 6 (ARMCG6):
ggctctcttgcgcaagecgcgctgteegettettetgggeggacgetectggaggcaaaacatttece
tgctgggggcggcgaccaccgtgagegtecccggaaggggceggcaaagacgectcecegtecgegeacga
ggtggcctegttggetttaccttggttegeggtegtecttggttatecgtgagecgtececgegagtete
tgggaggccaagcecctaggggcegeccacagegectgegegegtacggecggecggaaggggcetagaggce
ggctcectgggtgacaaccgegegecccacctttecccacgtggecgecgaagaccggectcaggadgce
atctatcggctgcacgccaacatcaacacaggcgaagatg (Seq ID No: 1052)
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Homo sapiens post-GPI attachment to proteins 3 (PGAP3):
gctecteeccecggeggcgagecagggagaaaggatg (Seqg ID No: 1053)

Homo sapiens histone cluster 3, H2a (HIST3HZA):
tgccetettgtttttagtectegetttteggttgecgttgtettttttecttgactcggaaatyg
(Seq ID No: 1054)

Homo sapiens ethanolaminephosphotransferase 1
(CDP~ethanolamine-specific) (EPT1):
ggctctcctaccttctegggcageccagtetttgecatcecttgecccageeggtgtggtgettgtgt
gtcacagccttgtagecgggagtcecgetgecgagtgggegectecagttttegggtegteaty

(Seq ID No: 1055)

Homo sapiens F-box and leucine-rich repeat protein 5 (FBXL5):
ccgcctetgececgeggcgagggtgtctatggagaggeggeggecgeggetgetgaggeggagget
gaggcagtggcgatggecgecectttectgaagaagtggacgtcttcaccgecccacactggeggatyg
aagcagctggtggggctctactgecgacaagectttctaaaaccaatttttccaacaacaacgatttce
cgtgctcttctgcagtctttgtatgctactttcaaggagttcaaaatgcatgagcagattgaaaat
gaatacattattggtttgcttcaacaacgcagccagaccatttataatgtacattctgacaataaa
ctcteoecgagatgettagectetttgaaaagggactgaagaatgttaagectactactgttgactgg
aagccttaccaataacataaaacaatcgaataacaattatttcatgtattatatgtaaaatatata
tactggattcttacagtaagaatgaatatgaacagttaaattatgcaaaacaactgaaagagagat
tggaggcttttacaagagattttcttectcacatg (Seg ID No: 1056)

Homo sapiens major histocompatibility complex, class II, DP alpha
1 (HLA-DPAL):
ctgcctccactecggectcecagttectecatcactgttectgtgetcacagtcatcaattatagaccece
acaacatg (Seq ID No: 1057)

Homo sapiens secretory carrier membrane protein 1 (SCAMP1):
tcgtetctetetetgegectaggtegyggtgggtgacgecgagagecagagagatyg
(Seqg ID No: 1058)

Homo sapiens chromosome 15 open reading frame 57 (Cl50rf57):
ccgececcteccgatttectecgggectacaggecgacagagectgagecaagegtttactgggcecagety
ttacggtaagtgaggaggggctggggtgeccagegttttggatceteccactectggeceggeceeegy
aataccacatagaggccttgggacctgattcatcccgtccagacagecectagagacctgagcegact
gaggcctgggatctggacgecggaatttectgegtggttctggacgeectgecctgggetecagatt
ccaaatg (Seqg ID No: 1059)

Homo sapiens WD repeat and FYVE domain containing 2 (WDFYZ2):
cctectettgtagtggegecggettgecateccaggtegtggeggttttggtgectgaagcagggayg
cgcggagtegtteccgagagaggceggcecaggetatgetegecggtttecggegttcegeteecggece
agccagagtctctgtcetcaacctgtgtecgtgetceccageagtectectecageceggeeececgeggege
ggttggcggcggcgecccaggecgegeceectectecgatg (Seqg ID No: 1060)

Homo sapiens topoisomerase (DNA) I, mitochondrial (TOP1IMT):
cgctetttcececcggaggectggcagatg (Seq ID No: 1061)

Homo sapiens intraflagellar transport 122 homoleg (Chlamydomonas)
(IFT122) :
ctttcecttteggacatgcgegecteggagecaaggegecctegeactcagettacegegecatgtacg
ttgccaggggtaacgcaggtageccaaagtggecttgtggagtggcgaccgttagtgaggeggttget
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gagacagacgctgaggcgggtaggaggagcccgagecgtaagggaagecgtgatyg
(Seg ID No: 1062)

Homo sapiens mitochondrial ribosomal protein L53 (MRPL53):
agttcttccggggcggaggtcaccatg (Seg ID No: 1063)

Homo sapiens T-cell activation RhoGTPase activating protein (TA-
GAP) :
ccgeccecttegettataatgecagagcatgtgaagggagaccggeteggtetcectcectetetececagtyg
gactagaaggagcagagagttatgctgtttctcccattctttacagectcaccggatgtaaaagaac
tctggctagagacccteccaaggacagaggecacagecacacgggagtgaaatccaccectggacagt
cagcegcecaatactgatgaagcectgagaagcagecacaatgettcaaaaacactaaacgecaataata
tggagacactaatcgaatgtcaatcagagggtgatatcaaggaacatccectgttggecatcatgtyg
agagtgaagacagtatttgccagctcattggacattctcactattctatgecttaaaggeecttceca
acggaagggatattcaggagagcagccaacgagaaagceccgtaaggagectgaaggaggagcectcaac
tctyggggatgeggtggatctggagaggectecccgtgcacctectegetgtggtctttaaggactte
ctcagaagtatcccececggaagcectactttcaagecgacctetttgaggagtggatg

(Seqg ID No: 1064)

Homo sapiens phosphoserine aminotransferase 1 (PSATIL):
ggtcctecttggetgactcaccgecctggecgecgecaccatg (Seqg ID No: 1065)

Homo sapiens CD97 molecule (CD97):
cceectecttecataaagtectggectegggacagectgcacagetgectagectgtggagacggga
cagccctgteccactcactcttteccectgecgetectgecggecagetecaaccatyg

(Seq ID No: 1066)

Homo sapiens protein tyrosine phosphatase, non-receptor type 2
{PTPN2) :
cgctcectececeggategtgeggggectgagectetecgeecggegecaggetetgetegegecageteg
ctcecegecagecatg (Seq ID No: 1067)

Homo sapiens chromosome 20 open reading frame 112 (C200rfll2):
geecectcetececcgggcagecgeggcggecagcagcageageagcagetggagetgtggggetgteac
cgccgeccegeccegcetecactegeggateeccgaccgeccatcetecgectegetteccageccaggatyg
agacttctgtgagcagcgaggattttgatatg (Seq ID No: 1068)

Homo sapiens APEX nuclease (multifunctional DNA repair enzyme) 1
(APEX1) :
cacccttetttgtgectcecgggttaggaggagctaggetgeccatcgggeecggtgcagatacggggttyg
ctcttttgctcataagaggggcttcgectggecagtctgaacggcaagcttgagtcaggacccttaat
taagatcctcaattggctggagggcagatctcgegagtagggcaacgcggtaaaaatattgetteg
gtgggtgacgcggtacagectgeccaagggegttegtaacgggaatg (Seqg ID No: 1069)

Homo sapiens intermediate filament family orphan 1 (IFFO1):
tttectecttgagecatcatgcacatctgactgecagecccagegageecttecttecttgtetgact
gctecttettctecgatttettettgttctgecttcteggtttgcageecctgaceceecegetgtgtgte
tggcccecttggtgactgtecgtgtttectgttectgtecattgtaactgtgacttttctectetgtetge
cceececttectactggttecatgettctecccecatteccacectetetgececggecteeegeteceeyg
ccectttcectectecatgecacceggectegtetectgtagtectcectgecacttgtectececcattaaggtecca
tccatg (Seqg ID No: 1070)

Homo sapiens neuralized homolog 2 (Drosophila) (NEURL2):
cagtcttectececgececttetttggtecctacggacctggggggeggtggeggtcaatgecgggt
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Homo sapiens synaptosomal-associated protein, 25kDa (SNAP25):
ctgtctttecttecectecctgectecggeggeteccaccacagttgecaacctgcagaggeccggagaac
acaaccctceccgagaagcecccaggtceccagagcecaaacccgtecactgacceccecccageccaggegecea
gccactccccaccgectaccatg (Seqg ID No: 1079)

Homo sapiens cAMP responsive element binding protein 3-like 4
(CREB3L4) :
aggtctcttgactctttcegectttgtttacaacectgeccatgatctecctettgecaaaagegagyg
gctacagaacaggcattcaggagtcectgtgetceccagtcacagecttttctgttecttecagectaggag
acaccaaaccctcaggaagatttactatagctaagagaaaactgcagcagaaagggegceggctace
tacttcttaaattcegtttgtggacecctcagactcttagtecceccecctacteccagatacageggecct
accgtggctcecctggcaaggtggcatccacttttgtagtaagecatg (Seq ID No: 1080)

Homo sapiens leucine-rich pentatricopeptide repeat containing
(LRPPRC) : ctgtccttctggecggagegtgettecegetgeggggacgttcgageaatyg
(Seg ID No: 1081)

Homo sapiens zinc finger protein 418 (ZNF418):
cgttctctggtagecgaccattttggttaatgttgggtgtgtttectgeggtttigtgaggtgagagge
gctggagctatgggteccgaaccgeggtgtcetgaacccagaaggtgaagagteccttettgetgeaca
gaggcagatcttaggcccececgtaacggecgeccgecgeteceggecagtgettteceegegtacteggyg
atggcggcggceccgegetgaggcetcccggctecaggecatcatectggetgecaaagaagagaacacactyg
tgtttgagggaggaggaaggaggatcagagtttaaactcctgeccataatg

(Seq ID No: 1082)

Homo sapiens tetratricopeptide repeat domain 14 (TTC1l4):
gtttcttecgetteectgtaccacceggctcaagtageggacacggaacagggaactatcageecegt
cggccteecgggecetgecattctetagecatyg (Seqg ID No: 1083)

Homo sapiens BMP binding endothelial regulator (BMPER):
agcccttttegactgtgagetgeggecagectgagcagaggcggeggegegggacctgecagtegecag
ggattccctccaggtgacgatg (Seqg ID No: 1084)

Homo sapiens zinc finger protein 384 (ZNF384):
ccececttttegtttecggegeteecgecttetectecgcagagetettectetgagectgttgggggyg
agggaggggggcgtggaggaactggggttcecgecgggagcacgagctgcagcaccacttcececgggtgag
tgcaaggggagggcagcaaggagggggggcecacccactacctecgegeccccgeectgegggtgtet
cgcgegegtteegtgegtgtgagtgtgtgggtetgtetegetecagaagtgegtgeeccgegegetyg
cgccttgecgettttteccctecctegececttectggtecteccaccectecteggeteectecttt
cccagcaaacgcecgcecccteccgegecectggetcaggctetggegecgecgcagecgtegecgeoce
gaaagttcaggagccctggaaaggagaaggaataagacggcaggaggaagagagagagagggtaga
atg (Seq ID No: 1085)

Homo sapiens RAD51-1like 3 (S. cerevisiae) (RADSIL3):
ctctectttcectecteecggeagecagegegectgtgtectetectaggaaggggtaggggaggggegt
ctggagaggaccccccgecgaatgeccacgtgacgtgcagtececectggggetgttecggectgegg
ggaacatg (Seqg ID No: 1086)

Homo sapiens CD9% molecule-like 2 (CDO99L2):
gctectecteecgetectecteggectececttegggegetetegegetaactgtgetectecggg
gcecctecgectgeteccagecatg (Seqg ID No: 1087)

Homo sapiens glucosamine-6-phosphate deaminase 2 (GNPDAZ2):
gcgcectttatctgcatcegggtecgtgggattegegetecactggtcagetggggtcegeteteggg
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tggttgggtgttgecttgttccegetgttccagegtcgaagaaccattgggtetgecggtttgaact
tgttctggaagetgtgegtcaccgtaatg (Seg ID No: 1088)

Homo sapiens methionyl-tRNA synthetase 2, mitochondrial (MARSZ):
ccgectectecgettgeggecggtectgecaccatg (Seq ID No: 1089)

Homo sapiens chromosome 12 open reading frame 57 (Cl20rf57):
tttcetttecgetecccaggggegttgggaacggttgtaggacgtggetetttattegtgagtttte
catttacctccgctgaacctagagcttcagacgeccctatg (Seq ID No: 1090)

Homo sapiens tRNA-yW synthesizing protein 3 homolog

(S. cerevisiae) (TYW3):
ggaccttttcggeccaccgectegettcaatatggectgecceccagggagagacgaggctaccatgaag
gagccgagcgcagaccctgagtcecgtcaccecatg (Seqg ID No: 1091)

Homo sapiens Spl transcription factor (SP1l):
ctcectectecttaccececececteectgtecggtecgggttegettgectegtecagegtecgegtt
tttcceggecccececccaaccececcccggacaggaccececttgagettgteectcagetgecaccatg
(Seqg ID No: 1092)

Homo sapiens histidine triad nucleotide binding protein 3 (HINT3):
cgcectctagtggcagecggtittgaggecggectecggetttgaagttectcacecgegtetectt
ccctcectececccaaagectggatcaccgeccagegtecaggegaggggcgacgtcectegaggtaaaacgyg
aggaggtgcgggacgcggagactgecgecgggeccggtagecctggagaggecgaggetcectaggecge
gaggggcgggtgcaatg (Seq ID No: 1093)

Homo sapiens M-phase specific PLK1l interacting protein (MPLKIP):
agttctctgcggagggccggttgatacagttecggtgggagaacgeggetgegaggtttteggett
tggctcctgatatg (Seq ID No: 1094)

Homo sapiens palmitoyl-protein thioesterase 2 (PPT2):
cacccttcececceccecgcecaccgtgggttccagacttgggataagtaaacagegggtggagegaggect
acggacccaggccaggtgggagtctgecactcttcaaggggectgggetgctgectcacgggtattaa
agaactccgcgttgttcatggctgaggcgatgcattaggaagatcctggacctagagaacaagtcece
ccegaacgetgagttggaggcegggacttegggtgecgegttggegggageatg

(Seq ID No: 10895)

Homo sapiens BCL2-like 14 (apoptosis facilitator) (BCL2L14):
aagcctcttttcaggctgagtecctaaacctgaagaaagtttagagectggggectctaaactacctyg
agtctttccaaacgacaagccaagaagacctgttgaaagtttcectcettaagtttegtggagagaga
ctcaggtatagaaatatccttactgccacctgacctgaagcagaagaaatcacagacagcettceccag
accaggcccaacatg (Seq ID No: 1096)

Homo sapiens galactose mutarotase (aldose l-epimerase) (GALM):
acgcccecttcectcectgtaaacttgggtegectctagettagecgagegetggagtttgaagageggge
agtggctgcacacgccaaactttccctatg (Seqg ID No: 1097)

Homo sapiens carboxymethylenebutenolidase homolog (Pseudomconas)
(CMBL) :
ctteccttececttecccgactttgecagatttectettcecececcaggectecectectecacctetecgec
ccectecgggettggeteteccaggaggcectacgactggagecactggteccgecaggatececeecgegte
ctcggtegecgegtecacgtceccctetegegtececececgeccggegecacgecgectectetgggtteg
gccteecgegeggtgcagegeagtetcaggeccgecgggacaageccgacttaaatetectgecaaty
(Seq ID No: 1098)
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Homo sapiens chromosome 7 open reading frame 31 (CT7orf£31l):
cgtccttetecececgeeccegecectgectgecagetcecaccgggecgtaggtgeggacgacctcaaa
attccteggcececcgcgaaggecgecagetgeggggaggggaggggaggegeggteccgecagegceoce
caggctcatgtcccaggtatgtccagaccecccgaggcaccgcettgecagggcagtgacagecegtga
ggctecggectegaccectggecacccttggteccagetacgecggetectggectteeccccaagtee
gagagagaggtgggattctccccgacgcagttggaaaccgggaatccecctttagggtececgttegt
gctgcactactgactccaccatctgcaaagggattcttgtecagaatccecgaaggetttaggaca
gcgcttattttgttgaatgaagagtctctaattttcecggaaagaccacaggctaaaagtcaagttgt
gcctttttagecaagaagecatg (Seq ID No: 1089)

Homo sapiens secretory carrier membrane protein 5 (SCAMPS):
cggecttteggecageccgaacggecgeggecagttcaggacaaagaggtgtgggcaggceccactgggec
agctggtaacatcatg (Seq ID No: 1100)

Homo sapiens mitogen-activated protein kinase 10 (MAPK10):
tgctecttteggttgeccatagecaacccecattececcaagecectetgtecgtetectetggtaggtte
cacaatggtacaggcagcatcacgctgcacaatggtttccaggcagtgaaagagggtgattcagea
agccactcttecttectattttetttaacctececttecactttttatttttatgggggtgggtggtge
ttgctatatgcttacctttttettttettttttcatttttacaaattteccttttttgtectecaccee
ctcaattcctaggggcttgagtgagtttaagattgggttticttggaaatcacctgtccatcgtta
attttaaacaatctccatatctccaaagaatctcttccatgttagtectggaatgtggttaatgaaa
aacaagtagggaggatttctggggcaaacactgccggatcaggategtagttctcaggcacggaat
ggctagtgtgagaaacaccaacagcaggcccatctcagatecttcactatggcaacttatgcaagaa
actgttgaattagacccecgtttectatagatgagaaaccatacaagetgtggtatttatgagectcece
atttcttatactactgcagtgaaccaacattggatgtgaaaattgecttttgtcaggtgtgtgttc
Cttacaggtaaaacaagggattcgataaacaagtggatgtgtcatatattgccaaacattacaaca
tg (Seq ID No: 1101)

Homo sapiens beta-site APP-cleaving enzyme 2 (BACE2):
cgtcecteeecgecgecgecggteccggtgecgegeecatecectgecegecagecccgecgegecggecy
agtcgctgagccgeggetgecggacgggacgggaccggcectaggetgggegegececececgggecceyg
ccgtgggecatg (Seg ID No: 1102)

Homo sapiens SWI/SNF related, matrix associated, actin dependent r
egulator of chromatin, subfamily d, member 1 (SMARCDL):
acgccttttecgcectagtegeccegetectateccatagtcetegetgecctgagecteceecgtgecgge
cggccggecgggggaacaggegggegeteggggggegeteggggggeggggggagtteceggttecyg
gttctttgtgecggectgecatcggeggectecgggaagatg (Seg ID No: 1103)

Homo sapiens family with sequence similarity 175, member A
(FAM175A) : cgtcctettgtgtagectgaggeggeggtageatg (Seqg ID No: 1104)

Homo sapiens adenosine deaminase domain containing 1 (tes-
tis-specific) (ADADL):
aggcctcttttgaaagatgcggecctgaccctgtgaacctegegecagageggectgaagegagagyg
ttgaggctgggaggtgagaaaatg (Seqg ID No: 1105)

Homo sapiens acyl-CoA synthetase short-chain family member 2
(ACSS2):
gccecctcetacggaggecccgectectagtteggectgttttetcagtececggecacececgecgcgaccg
caaaggcggccgcecggttctaggaacttgacgtgatyg (Seq ID No: 1106)
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Homo sapiens multiple coagulation factor deficiency 2 (MCFD2):
cttececttactcaccggtgtceccggaaaggtgaacgctgegetegggetgectegectgttacctece
gccgecgggeatg (Seqg ID No: 1107)

Homo sapiens SPOC domain containing 1 (SPOCD1):
gctccttttcagctagtgggtggaaccccaggagggaaaactcagggaagcccagggcccgtgttg
tgcttttyggcccaggtaggtggacagacatg (Seqg ID No: 1108)

Homo sapiens LY6/PLAUR domain containing 1 (LYPD1):
agttccttcagtctcagccecgeccaactecggaggecgeggtgetecggeccgggagecgegagegggagyg
agcagagacccgcagccgggageccgagegegggegatgeaggetecgecgageggecacctgegget
cctctaagctacgaccgtecgtctecgeggecagecagegegggeececagcecagcectecggeagecacage
cgctgcagcecggggecagectecgetgetgtegectectetgatgegettgeccteteceggeceey
ggactccgggagaatg (Seq ID No: 1109)

Homo sapiens cytochrome b5 domain containing 1 (CYB5D1):
cattctttecatactgectecteecttgtttttectgtectcagagagatagtectgtecctaaatateee
atgtagcccaggcecactgaattaaaacggagegtattegttctcectgeccecaccecgecaactectga
aagcggcgcaactcecaattacttgatceccttatatgccccacgecgggactcatactacgtttceceegtyg
aacacgtgcagtccaaaccccgeccctgatatttatctcagtggacggtggecggaaaaggacaat
ggtttccatgtcagecggataaacgctctceccectecggetececcggacgecgacggaggtegtagtagta
gtgagtacgtgctgaggagcaaaggagtaaccaagagatccagtgaccgacagagcaagagccatg
(Seq ID No: 1110)

Homo sapiens synaptoporin (SYNPR):
tctectectttgettcataaaaagagggacaagtggetggtgectgtggacagagaagetttatttt
tagtatgagacaacctctattttctttcaggagagggaagttggattatcaattcttttgtaaaty
(Seq ID No: 1111)

Homo sapiens heterogeneous nuclear ribonucleoprotein U-like 1
(HNRPUL1) :
cceeeccttteccecttegectectgacaggaaaggtttaagggggacagageecctgggaggecgyg
gccgggetegggggecacececgggggeccgggecatg (Seg ID No: 1112)

Homo sapiens schlafen family member 5 (SLFND):
ggttctctgctctggacttgggaggctcegttgectgeteccecggagggagacgegetgecgaggag
aacccagcgggagaacatttcaggataggaataggceccaagtgctgagaagatg

(Seq ID No: 1113)

Homo sapiens MAS-related GPR, member F (MRGPRF):
ccatctcttccagcaggagagggctctactctgagetectattttccaaggetececgggecgegetce
ggcgectggectgectgeccecggegggtecgecggecggaggegggagtcacaggaagagecectecac
aaaaggaggcctcggcggatcaggacagctgecaggtgggtgtgcagactggtgagectgeccagecagg
ggcccagacgcegceccaggcecctggagatg (Seq ID No: 1114) -

Homo sapiens ubiquitin-like domain containing CTD phosphatase 1
(UBLCP1) :
cggtctctcagceggecggtttetgegtececgetgecgecaggttecacecgegetecaggtattttett
ttctgaaggaaagctgcttcctcatatgtttcaagaatg (Seqg ID No: 1115)

Homo sapiens Rab interacting lysosomal protein-like 2 (RILPL2):

cctecttttecgttgteccttegegecccaaaccacatectggagegecactctecagegtggetgg
cagcggggacggtgcgecggggcgcaggcccaagagtegegtygcgeggececttgecaccateeecece
cgggcccacccececgggecgegetgattgggecaggtagggactectgeccageggaaagttttgggtyg
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ccgggaggaagtctaacctttgggagactccaagacagcagctccgaggteggegggggtetgggt
ggccatg (Seq ID No: 1116)

Homo sapiens zinc finger with UFMl-specific peptidase domain
(ZUFSP) :
acttctttteccgtgggagtaaggaagtgecttttgaatgaggtactgagggeccaaggtgttggaagt
tcectaattetttectecggttaactgtgaaactetgegtattgggaaggectggcctecagtcatcecag
gccaggagaggtactggacgccgegecacgecactcegtectgecagecgaggeccaaaggggaagectag
cggagctcagtgtggecagctgetggectectgggeecgcectacttgtcaataccatyg

{Seq ID No: 1117)

Homo sapiens mitogen-activated protein kinase kinase 5 (MAP2KS):

ccgecttectectectectetegecgctacegecgtecgeecgecgecgcagecgecgecggtecgeg
cggcctegggtggeccggagcectcagectgegegegecgegecctgtgtectecgggtggggcagaaga
ctcgecccttgaaccteccecgeggggactetecgtggtgtggeggecctggggetetttecttaatag
cceceggactgagtecectecagtcgaggacccectectectagtcecactgacgageggtggacacectge
cgctgtatcteccccaaaccgagtcecttgeectgetgectectcatacccacacggecggcagagac
cttcaccatagecgttcgctcaactccagaaccttecgacctecgctagttectgegggectttgece
cgcttececcggtgecaccecctececcgggagacacctecagacccccgacagectgggecaggeteggtgece

- tgcgggtgcgttectgatcaccectececcctetteecteccectecatectecatteccttgttttea

cectetgtectetygceegtecactecccttgtcacctettggagececectectaaccageggecagt
gggtttcccataccccaggatgtgagectctttaacctgtaatyg (Seg ID No: 1118)

Homo sapiens solute carrier family 2 (facili-

tated glucose transporter), member 12 (SLCZAl2):
cactcttctttagcatgctattatggggaaagtgaccactcectgggagegggggtggtcggggegyg
tttggtggcggggaagcggctgtaacttctacgtgaccatg (Seqg ID No: 1119)

Homo sapiens mitochondrial ribosomal protein L30 (MRPL30):
cttcctetgctcetgetteectteggaggaaaatttcaggectgaaggtttagegggtgecgectcta
aagagagcaatcactacacttatg (Seqg ID No: 1120)

Homo sapiens tripartite motif containing 11 (TRIMIL1):
gctecctettectgecggecateccgggatecctacgtececgegtececcgagegeteggagectacge
gcccagegcectaccgaaacccagagtcectgegeectggagtececegegeccecggageccgagecacee
gggagtcccgagcectegegecccggagtgeccgagectgegecgecgeaceecggataccecgegtce
ccecgegagetgecgaggecgeecgecgecgeccecgeggacagtacegecttectecectetgtecyg
cgccatg (Seq ID No: 1121)

Homo sapiens proline-rich transmembrane protein 2 (PRRT2):
ctcectecctagetgacttgetceecteccgggectgeggcetgetgcaaaagecagecagegygcagcegg
gagctgtccggaggccggcgtegagggtttgecgetgtetectgetattcecatecteccccataggag
ctctctececteteccatctcaagatg (Seq ID No: 1122)

Homo sapiens zinc finger protein 626 (ZNF626):
cggcctttgtctetegetgcagtcagagetccaggtetggttettectectaaaggeccaggetgtyg
tggccececgtgtectgecaggtattgggagatceccacagectaagacaccgggacctectggaagecaaa
aatg (Seq ID No: 1123)

Homo sapiens solute carrier family 25, member 43 (SLC25A43):
cggtcttccgggcccgggtecggggetegatg (Seq ID No: 1124)
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Homo sapiens crystallin, zeta (quinone reductase)-like 1 (CRYZL1):
ggctctctgacgaaggactggaaggtggeggtggtgaaggtgcaggecgttggggeggetcagagg
caggtgactatg (Seqg ID No: 1125)

Homo sapiens mitogen-activated protein kinase kinase kinase 7
(MAP3K7) :
ctgcctetacccececgecacggatecgecgggtagtaggactgegeggectceccaggetgagggteggtce
cggaggcgggtgggegegggtctecacceceggattgteccgggtggecaccgtteccecggececcaccggge
gccgcgagggatcatg (Seqg ID No: 1126)

Homo sapiens septin 6 (SEPT6):
ctttectetttgteggaggagectectetgtttectgtgecagtagetececgttgeggeggecaceegtyg
gcagccoctggcggacgcecaggagegatyg (Seq ID No: 1127)

Home sapiens myotrophin (MTPN):
ctgcctcectectecggecaggeggaacctcetetgetgggeceggtggecgcaaaagaactttctttet
ccecgeccecgaacggtegecgeggecaactgectegeccgectggecagectaacectecttctettet
tctecteteecggettecgegeggecctgectecctetegeecggeggecatecgettgetgetgecac
cgcctectecatecttectgeccggecaaccggectgeceegetgecagtgatg

(Seg ID No: 1128)

Homo sapiens annexin All (ANXAll):
ccectececttgecactgectetggcacctggggcagecgegeccgeggagttttececgececggegetga
cggctgctgcgeccgeggeteeccagtgecccgagtgeeceecgegggececegegagegggagtggga
cccagcccctaggecagaacccaggegecgcgeccgggacgceccgeggagagagecacteccgecca
cgtcccatttcgececectegegtecggagteccegtggecagggattattggacctgectggtttaa
actattgtcttagttaattttgtgctgctctaacaaaatatcacagactgagtaatttataagecaa
tagtagcttatttggctcacagttctggaggctgagaagatcgtgaggectgecatctggcaagggece
ttcttgctgcttcataacatggcagaagacatcatgecgggtgtgtgtctggggaagagacttacag
aagtggagttgctgagtcaaagatctaaccatg (Seqg ID No: 1129)

Homo sapiens RNA binding protein, fox-1 homolog (C. elegans) 1
(RBFOX1) :
ttttetttetttectectecocggegttgatgagtgettggectectgacagaagggatttggetecea
gctttgtagttcggaagaagttgggtctatagatttccecectaactctecattgatgtgttgaget
tcagagggaataataactctacgtaaagcatg (Seg ID No: 1130)

Homo sapiens prefoldin subunit 5 (PFDN5):
cttectettegttaagtcecggectteccaacatg (Seg ID No: 1131)

Homo sapiens high mobility group AT-hook 1 (HMGAL):
cgctcectttttaagectcecceccecectgagecggtgetgegetectctaattgggactecgagecggggetat
ttctggcgctggcgecggctccaagaaggecatccgeatttgetaccageggeggececgeggcggagec
aggccggtectcagegeccagcaccgecgeteecggecaaccecggagegegecacecgecaggecggegyg
ccgagctcegegecatcecceccagecatcactettecacctgetecttagagaagggaagatyg

(Seq ID No: 1132)

Homo sapiens zinc finger protein 323 (ZNF323):
cggectttgeggttgateggtcattggggtgetgecageccegecacctgttececgtagettgeeggt
gccecgaaggtgtettectectaaggaagattaaatcagaaaattttaaatcacagttateccttta
cttaaagccagagtaagccttccaaattaaccccaggaatg (Seqg ID No: 1133)

Homo sapiens tumor protein p53 inducible protein 3 (TP5313):
ctttctcecttectecttagecagcacccagettgecccacccatgectcaagatgggecgggatgecagectyg
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ttacataaatgtgccaaaagcectggcecatgectggaaaatggaccaatecegeccgecaagaggttyg
ggtctcgttccctagagagaaggaagtttcctctecttgaagtgagagetagaategecactttetyg
tcaagctgagagaaagactcttttccagaggctaaaaggacaagaaaatctgatttgettgettct
aactttgcegttttaaagggggaaggaggaaaggaaagagggggagggtggttectgettagecccac
ccctececggctaccccaggtceccageegtecattecggtggaggecagaggecagtectggggetetggg
gctegggetttgtcaccgggaccegcaggagcecagaaccacteggegecgectggtgcatgggagyg
ggagccgggcecaggaacaatatg (Seqg ID No: 1134)

Homo sapiens ceramide synthase 5 (CERS5S):
ccgecteccegegggttecegttggetgtggecggecagetgacgettgtggeggeggtggettcgggg
tgggcgtaagatg (Seqg ID No: 1135)

Homo sapiens TRAF3 interacting protein 2 (TRAF3IP2Z):
tgttcttetacttacctgggececggagaaggtggagggagacgagaagecgecgagagecgactac
cctecgggeccagtetgtectgtecgtggtggatctaagaaactagaatg

(Seq ID No: 1136)

Homo sapiens Smith-Magenis syndrome chromosome region, candidate 7
(SMCR7) :
ggtccttecacgttceccatteccaggetggtcectgagetccggggecgtggtececgetgectectecgyg
tcgtegtgecggaagectgcgacgcaggcagaccatg (Seqg ID No: 1137)

Homo sapiens mitochondrial ribosomal protein L10 (MRPL1O):
cattcttceccggtggagatggetgeggecgtgacggggatgetgegagggggtectecctgecccagge
gggctagagtgcagtggcatg (Seqg ID No: 1138)

Homo sapiens proteasome (pro-

some, macropain) subunit, alpha type, 1 (PSMAl):
acttctctgtagatcgctgagecgatactttecggecagecacctecttgattctecagttttgectggagy
ccgcaaccaggeccgegecegecaccatg (Seqg ID No: 1139)

Homo sapiens sorting nexin 5 (SNX5):
cggtctttcectectagacgegtettgetgggagagtgteccgttgettecegtecgtgtegeggecctyg
cggttggcggectcectegtggageggagcaaggeccaggeggecectgetegagtecegegtegececa
tg (Seq ID No: 1140)

Homo sapiens zinc finger protein 276 (ZNF276):
gggccccecctecgegegtactgegggecccacgggtgttagtggegggggeggecagagtecgggtgg
gttgtcygcgacggagecgggcectettegecgtettgagacggggctggecgagaagggeccectcacy
gagttgccatgggegtctaaccgeggecagecaggecectectcectacgtgagaccecggecceectec
cctttcectgcageeccgececgecacctgegegecgegtggectecgecggegectgeccgeeecgege
ctecegtcteccacggagecaggecgggetetegecatg (Seq ID No: 1141)

Homo sapiens zinc finger protein 561 (ZNF561):
ccatcttttcecggegetggetecteteegtcagtgeggtttcgectttatggtggtggagtetgee
caggctgtggaccgcaaataaccctgtacaaagaggaatggagattgectctatccacctagattce
ataagctggcctgaggtgatcttggcatcaaggaagggatgcacatcatcacaccatcagettcag
agaatg (Seg ID No: 1142)

Homo sapiens mucin 7, secreted (MUC7):

- ctttctecttecttttgettctagttaccatcctcaaaggattggectaaaagcaagcaactggattga

acaccctaagaagaaagattcacactgcaccaggagacatcagaaagaatg
(Seg ID No: 1143)
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Homo sapiens threonyl-tRNA synthetase (TARS):
gcgcctttcgattgecatcagectggtccagecgaggecaagtecegggegetageccaccteecace
cgcctcttggectectetectectaggecgtegetttegggttectetecategettegtegttegecaa
tg (Seqg ID No: 1144)

Homo sapiens ATPase, Na+/K+ transporting, alpha 3 polypeptide
(ATP1A3):
cagcctctgtgcggtgggaccaacggacggacggacggacgegegecacctaccgaggecgcecgggege
tgcagaggctcceccagceccaagectgagectgageecgececgaggtcecceecgecececgececgectygge
tctctcgecgeggagecgcecaagatg (Seqg ID No: 1145)

Homo sapiens chromosome 11 open reading frame 46 (Cllorf46):
cgtcctectcagtggtagegecggggactggctgggaageggteggtegagtgtggectgtgtggact
cgcatcttgececcgaagecgggcggaggagagetcaagcetaagggtgatcageccatgacctaaace
tccagacaaaataaaacggaaaatttgctagaatcaagaatyg (Seq ID No: 1146)

Homo sapiens chromosome 17 open reading frame 45 (Cl70rf45):
tgaccttttcattcecegttgttatggaggtaggectetctaggaatctgggagtagtagetgggggg
caagagcaaataaagagctcgagcttctgtggtctctggggagatg (Seqg ID No: 1147)

Homo sapiens AHAl, activator of heat shock 90kDa protein ATPase ho
molog 2 (yeast) (AHSAZ):
gggccttectggecagtttctgggagetgecgaacgegecgececcggggcteggeggecggaaacgetyg
gcttcecggagecttaggegecgeggectttecttgttttecgeccagteccacgecgecatggeccaag
tggggccaggggaacccccactggategtggaggagcgggaggacgggaccaacgtgaacaactygg
cgctggcgcggctggeggeggectecttececgggatctggggagggeegggecgegggagecggygge
tgccctggggtectgtgeggggecgecggggeccagggggtcagggggeecgecececectecagetgetgyg
acgcagggctecggcecttegecteteggetcgggagagtecttgagtacggagaccggetaggaggyg
ttgcagctgectetttttgaaagttgggttgggecccaagagtgactteccgacagacctttecact
cccaccgtcectgtggectgagggectteccttetecteececgeccaccectetggatgtttecggggag
ttagaagggagctggattgagagactgtgttaggggcgggggtatggaacgtagtggaaagggcaqg
aaatttggatctcagttcgcecgeccacccecgcaggegecteccgegageecgggeectectgtgagtga
gacaagctcccettectttacgecgectcacectggecgegtggggagaggteggecagecctecgecge
agaacctccggaagggatgtcecctetgecctgegectectggecggggetgtggteecteccaggecegt
cgaggggatgctgaggecggtccecccagaggageatgacttggectggtecggaggagetctgagggce
atgggcaatcttggctcgectgcaacctcagectteccagagttcaagegagtctectgettcagecte
atgagtagctgggactacagatgcecgtgeccactacgtcececgtctgatgtttgtatttttagtagagac
agggtttcaccatgttggtcaggctgectctcgaactceccagatctegtgatecgececgectgggect
actaaagtgctgggattacaggecgtgagctagatctgactttctagtgtectagecttggeccgat
ggacatgtcatttctctcagctegtttetgtececcctaaagtgagaatattgectgggaagattaca
ttagacgatgtatatgcgaagacacttgatagctggtattgtcatgattctgattagttcactact
gctactttccctgtggectaggetttgectatttecagtgggegagetagetagatectectecect
taaataagccagtgtttttaagacagaatactacttgcatagtggacaataatatcttaaagaact
gagcaggatgaaaagaatttgatagaaagcaggtttgaggagcacattggaggttggcaggtttcg
aggctgcttgagaggacttgggecgatectgggetgggettggacgtgacectggecacccaggcagy
tggatcccagcetggggcttceccattcacgactttctggteccctggcaggacagagegggatgeccacce
agcttgtccaaagggaagttccaggagetcectggtggacategttgtggagaatgacgctggecge
ggcgagatcaacgagttgaagcaggtggaaggggaggcttecgtgcagecagecgecaaaggaaagetyg
attttcttctatgagtggaacatcaaactgggctggaaaggcatcgttaaagaatctggagtgaaqg
cacaagggattgattgaaatacccaatctttctgaggaaaatgaagtagatgacactgagaattta
caacgggaatg (Seg ID No: 1148)



10

15

20

25

30

35

40

WO 2013/143700 PCT/EP2013/000938

228

Homo sapiens GrpE-like 2, mitochondrial (E. celi) (GRPEL2):
ctgcctctcagcccaaattggaaacatg (Seqg ID No: 1149)

Homo sapiens xyloside xylosyltransferase 1 (XXYLT1):
ccgeccctttcatggecgecgectggegecggggetaagtggecgecggegtececgggtaceecgagyg
gcteteeccgegttgetggecaccgetggegecgeggtetegtagegeatyg

(Seq ID No: 1150)

Homo sapiens chromosome 7 open reading frame 60 (Clorfe0):
cctcctetggetgetgectecgecageteecctectectaccccacctectecatectggggagegtet

gegggggcectgaggggeggcggcggeggeggeggetgegatatg (Seqg ID No: 1151)

.Homo sapiens tetratricopeptide repeat domain 39B (TTC39B):

ccctectttgegetgggectgageccagagecgagagcaggggtecggetcetgagttcectgettggt
ttttgggtggcagcagccagaggaggaatatyg (Seq ID No: 1152)

Homo sapiens motile sperm domain containing 2 (MOSPD2):
cacccttctectgtctacctetgggcecgggactgecgggtgatgagatactecggtecggecgacggtaga
acgggcgacggcgacaaccgcaatcacatccacgacggtgatcatg (Seg ID No: 1153)

Homo sapiens major facilitator superfamily domain containing 6-1ik
e (MFSD6L):
ggccccttteggtecaacggecaggacctgggggctgtggecgggggeggecgttgacctggtgace
gcggcogecgecccagaccegggggcgecagtececactegetecgageccecggteccccaagecteect
ccegggtacctggggececgegeccgecctgegeeccagceteecgecctecgteggeeccaggectgacag
agcccggcagecatg (Seq ID No: 1154)

Homo sapiens consortin, connexin sorting protein (CNST):
cttcctctectagecgecagtgetectatgeteecgeggtcecgegggecgecagecteccageeggecage
cgcgaggggtgcgcagagggaggcggggcggaaaggcgagaggtgtectectccaccggagecaggg
gagacccgagcaagcectcegtgacagecacgteggcecgecatgtegecgagtggggectggaaacagac
ccggegeccageggtagecctecttgegectecgattcccagacatggaaggtectttaatgtaact
ttaaatggttcaccaaaggatgctctaatg (Seqg ID No: 1155)

Homo sapiens zinc finger protein 92 (ZNF92):
gggcctttgtctcectegetgcagecggegectccacgtetagtecttecactgetetgegtectgtygety
ataaaggctcgecgetgtgaccectgttacctgcaagaacttggaggttcacagectaagacgcecagyg
accccctggaagcectagaaatg (Seq ID No: 1156)

Homo sapiens DnaJ (Hsp40) homolog, subfamily C, member 18
(DNAJC18) :
cccececttetetttecagectecgggecacgggggaggctcecggeggacctgetgattgggaaccgatatyg
(Seqg ID No: 1157)

Homo sapiens polymerase (RNA) I polypeptide D, 16kDa (POLR1D):
cctecctecectecttecgtecteecgegectteecgteggteggtecttgettectgettegectecge
gecctecgegetatgggacagageccccgatcecgceccagcaccacctgaggatccagaaaccgecccag
cgatg (Seqg ID No: 1158)

Homo sapiens ring finger protein 182 (RNF182):

acctcectececcctececcaggegecgecgecagecggageggeteececgggeectgggecgecgecggceo
aggaagaaatacttgtgttggcectgecatttccagggatgetaccagagctcaaggectgtcacctggt
cttgcccagaagagecgttcecttagaggcaggacttgatgaaggetttectgetgatggaataggtt
tgctagagctggecttggaattagaacccttcatgtggectttataaatatgegtttgagacagaqg
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ttatatgcagaagttgaaaatgcctggaagatttctggtttctttcactacttatecctgecttttt
gcatcgctgccagatttggatgatatgatattcagaggggecaccttaatcaaageccattcetteaac
aagacccacctggcataagattgcacacataattcaagatg (Seq ID No: 1159)

Homo sapiens transmembrane protein 18 (TMEM1S8):
cctectetgtggattectggecaggecgggttcggeggttgetgtgagagegggcetteccaacacca
tg (Seq ID No: 1160)

Homo sapiens Hermansky-Pudlak syndrome 4 (HPS4):
aggcctctcectgecgegegegecaggtacggggcagaagtegecaggtacccagetgetgeccacattt
ctggtccagagtcccgaaccecgageactgggatgectggectactecgageccaaggeactgatgtt
tgaactggaaacttcaaaacgtttaataagagtcttcaggatgggtttgaactagacaagctagaa
atttctttagaacaccagctctagcatgecatctcececacttttggetttectggagaggagecttgaa
gaggtggttctgcagacagccacagtgatacttaggaaaccagaggaatggatttgacttttctge
taggattctctgttatagtttctcectgagttgtaagaggcatggaaatatacatgaaactgaaga
acctgcaaggaagggaagtggaactttccatgctgagtgaaaactaaccaagtggecagttgtgact
gaaaacactgaaacctaccacgtccagattcactggattgggggatagaggaacggtcacagetag
ggagaaagaagtgataccggaaaagaaaacctaaatgaagagaatgaggatgactgcecacagtagat
g {(Seqg ID No: 1161)

Homo sapiens PTK7 protein tyrosine kinase 7 (PTK7):
agctccttttectgagececgecgegatyg (Seq ID No: 1162)

Homo sapiens kelch repeat and BTB (POZ) domain containing 6
{KBTBD®) :
agttctcecctgggegectagecattgtcgeccacgetgecagtageggettctgecggetccaagecage
gggtcctgtgaaggcgagcagacgcggagaaaggacgegggagtgagagagggtgagtcagecact
gtctaaacgataacgggaggcggctctgecggggtagggttgaattcagtaaatgggcetegtgetge
tgtctcttcggagacgctgectatecttagegtcagegagggaaggttgaggaggageccagagecggyg
tcetgecagegtttetegecatcagegeececgtecgecatectecaccatg (Seq ID No: 1163)

Homo sapiens sperm antigen with calponin homology and coiled-coil
domains 1 (SPECC1l):
ctttctttgactggagcggaccegecggacgcaaccgectcgecagecggagecagecgcegageteyg
gcacggtggacacccggtccgaggecggcaagecggetggtgeeccgagteggecaageatg

(Seg ID No: 1164)

Homo sapiens ST6 (al-

pha-N-acetyl-neuraminyl-2, 3-beta-galactosyl-1,3)-N-acetylgalactosa
minide alpha-2,6-sialyltransferase 3 (ST6GALNAC3):
ggtccecttatttggatctgecgggaatgtgggctggagaggtectgeecgtggtaccagecteecage
ctgcccecceccaggactgecccectgacccaggegegeccgetgeteggtggecaggagggecggeggagcg
ccatg (Seqg ID No: 1165)

Homo sapiens transportin 1 (TNPO1):
gattctctttgttcecgcagceccatttcaggececggacaggaggecagtgeegetteggecgaaggec
cgagcgceccgaggegtetgggatg (Seqg ID No: 1166)

Homo sapiens heat shock 70kDa protein 8 (HSPASB):
cttccttegttattggagccaggectacacceccagcaaccatg (Seqg ID No: 1167)

Homo sapiens hyaluronoglucosaminidase 1 (HYALL):
ggctccttcctecaggagtctectggtgcagetggggtggaatectggeccaggeecctgettaggecce
catcctggggtcaggaaatttggaggataaggeccttcagecccaaggacatectggetygccatac
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ctgctcectgacttctcagggctggecagtcatcgactgggaggcatggegeccacgectgggecttea
actgggacaccaaggacatttaccggcagcgcectcacgggcactggtacaggcacagecaccctgatt
ggccagctcctcaggtggaggcagtagceccaggaccagttccagggagetgecacgggectggatyg
(Seq ID No: 1168)

Homo sapiens STE20-related kinase adaptor alpha (STRADA):
agtcctcececggtegcecccactgegecatggcacgttgegtacteccectececcagcaaceggtetggeg
gcggcgeggecagtaaaactgaggaggcggagecaagacggteggggetgettgectaacteccaggaa
caggtttaagtttttgaaactgaagtaggcctacacagtaggaactcatyg

(Seg ID No: 1169)

Homo sapiens transmembrane protein 161B (TMEM161B):
ccetetetttegetgtttgagagtetecteggetcaaggaccgggaggtaagaggtttgggactgee
ccggcaactccagggtgtctggtccacgacctatectaggegecatg (Seqg ID No: 1170)

Homo sapiens Usher syndrome 1C {autosomal recessive, severe)
(USH1C) :
ggctecttteccagetectggecagecgggecacccgaaggaacgggtegtgecaacgacgcagetggace
tggceccagecatg (Seq ID No: 1171)

Homo sapiens interleukin 12 receptor, beta 1 (IL12RB1):
cagtcttttctccttgctecagettcaatgtgtteccggagtggggacggggtggctgaacctegeayg

gtggcagagaggctecectggggetgtggggetctacgtggatecgatyg

(Seq ID No: 1172)

Homo sapiens Meis homeobox 2 (MEIS2):
atcccttectetettttetgttegecctettcecteectgetettttteecettteccacececectecte
tgttctececctcacctectgegeccecteccecttececgggttetgacagtacgatgagetgecccea
ttacggcgggatg (Seq ID No: 1173)

Homo sapiens G elongation factor, mitochondrial 2 (GFM2):
ttttettttcecgtttagatacattgecttttgectaggctggegtegagacttgaggeecgttgeaga
ctttggcgcggetcgegectectgettecaagageccageggtgagagetggectgecggecacgegge
ctaatgccagacagtaacagtttggaggatcaagatg (Seq ID No: 1174)

Homo sapiens lamin A/C (LMNA):
gagcctttgeccecggegteggtgactcagtgttecgegggagegecgeacctacaccagecaaccca
gatcccecgaggtccgacagegececggeccagatecccacgectgecaggagecaagecgagagecage
cggccggcgcactecgactcecgagecagtetctgtecttecgacececgageeececgegecctttecggga
ccectgeccegegggcagegetgecaacctgecggecatyg (Seqg ID No: 1175)

Homo sapiens calcium/calmodulin-dependent protein kinase II delta
(CAMK2D) :
cgctcectttcectetegecgegecgtettgaagecgegegggctegtgagecagegecgaggeecgecaagyg
tgcctegettecgecggageecgetgecgeccgecggagggaagecggcectegggegegeacgetegt
cggagceccccggcgegcecccgegectgagectgetgacageggecgetgggetcaggetgtecegete
tgggcteccgecggecteggeccegetgecactcecacctecgeccececteggactceectecccectetgett
ctactcctcectgetceccagtgeggatecgtttegecaactgettgecactegteccgtgectggetgtt
tttccatttecccggecececctettcttgagtactttaccececctgecatttggggacagggactggaaa
aggggcgggtggagecgtccagtggagaagaaggaagegaggeccgcaggaggaggaggatcggegyg
actgtggggaggagaccccacgccacccetttetggtcatcteccecteccecgecececgeceectgegecac
actccctegegggcgagcectacttteggaccaggaaagtaagageggcecectgggtgacagecgecgey
gggccagtcececceggggttagecgegegtetgetegettetggteecgtegegeteccagecagggeac
agcecggaccgaggatg (Seqg ID No: 117¢)
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Homo sapiens calcium/calmodulin-dependent protein kinase I1 gamma
(CAMK2G) :
ccgtetectectettgetecctecggecgggeggeggtgactgtgcaccgacgtcggegegggetge
accgccgegtecgeccgeccgcecageatyg (Seq ID No: 1177)

Homo sapiens interleukin 15 (IL15):
ttttecttttegeccaggggttgggactecgggtggcaggegecececgggggaatececcagetgacteget
cactgccttcecgaagteccggegeccececcgggagggaactgggtggecgecacecteececggetgeggty
gctgtcecgeccceeccacccectgecageccaggactegatggagaatceccatteccaatatatggecatgtgge
tctttggagecaatgtteccatcatgttecatgetgetgacgtcacatggagcacagaaatcaatgtt
agcagatagccagcccatacaagatcgttttcaactagtggecccactgtgtececggaattgatggg
ttcttggtctcactgacttcaagaatgaageccgceggacccectegeggtgagtgttacagetcettaag
gtggcgcatctggagtttgttecttctgatgttecggatgtgttcggagtttettecttetggtggg
ttcgtggtcectcgetggectcaggagtgaagcectacagaccttegeggaggecattgtggatggatgget
gctggaaaccccttgecatagecagetcecttettcaatacttaaggatttaccgtggetttgagtaa
tgagaatttcgaaaccacatttgagaagtatttccatccagtgctacttgtgtttacttctaaaca
gtcattttctaactgaagctggecattcatgtcttcattttgggatgcagctaatatacccagttgg
cccaaagcacctaacctatagttatataatctgactctcagttcagttttactcectactaatgectt
catg (Seq ID No: 1178)

Homo sapiens protein O-fucosyltransferase 1 (POFUT1):
gtcceteettecceccteceecgactgtgegecgeggetggectegggttececgggecgacatyg
(Seq ID No: 1179)

Homo sapiens calpain 3, (p9%94) (CAPN3):
cactctctttctctctcectetggecatgecatgetgetggtaggagacccecaagtcaacattgett
cagaaatcctttagcactcatttctcaggagaacttatggcttcagaatcacagetecggtttttaa
gatggacataacctgtacgaccttctgatgggectttcaactttgaactggatgtggacacttttct
ctcagatgacagaattactccaacttccectttgecagttgettectttecttgaaggtagetgtat
cttattttctttaaaaagectttttcttccaaageccacttgecatg (Seqg ID No: 1180)

Homo sapiens PTK2B protein tyrosine kinase 2 beta (PTK2B):
agcccttttactcagecacagectecggagecgttgeacacctacctgececggecgacttacctgt
acttgccgecegtecccggetcacctggeggtgeccgaggagtagtecgetggagtecgegecteectyg
ggactgcaatgtgceccgatcttagectgectgectgagaggatg (Seq ID No: 1181)

Homo sapiens ST6 beta-galactosamide alpha-2,6-sialyltranferase 1
(ST6GALL) :
cttecttecttectecagtececttecactgtgegtettectgtecececcgttettececcageggacecce
tctttcgagactcecctagtggggtecccageteccecgggegatecctgeeccttgecgagegegtttte
tggagtcacctgggggaggggagtcctgggcagggccgggctggggaagacgectggggcactgee
cggcgttaacaaagggagccgataccgaccggcegtgggcgeggagecgggcecggecgecaccgagegt
gctgagcaaccgcagcctceccgecggeccgagagtgcagecgagecaaggggagagecagttgegcagage
cctgcaaccagcagtccagggagaagtggtgaatgtcatggagecccagctgaaatggactggeeece
cttgagcctgtcccaagcecectggtgeccaggtgtccateccegtgectgagatgagttttgatcatcce
tgagaaaaatgggccttggecctgcagacccaataaacctteccteccatggataatagtgctaatt
cctgaggacctgaagggectgecgeccctgggggattagecagaagcagatgatcatgacgecagtc
ctgaggtttaatggggcacccacagccaacttccaacaagatgtgggcacaaaaactaccattege
ctgatg (Seq ID No: 1182)

Homo sapiens ubiquitin-conjugating enzyme E2Q family member 2
(UBE2Q2) : ctcccectteegegeccggetececttececgegeeccectececgecggagatgaggg-
gaagatg (Seqg ID No: 1183)
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Homo sapiens membrane magnesium transporter 1 (MMGTI):
gcttettttgetgggetgetgetectteggecatcatg (Seqg ID No: 1184)

Homo sapiens PAP associated domain containing 4 (PAPD4):
cggtettecgggtgtectttgacagggttttctacgecgettttteggegactttttgetetteege
tttttgccaccgceccccaaccttctatatecttgeagecectaccttttettgtgttgetectecece
ctggcagccecgtgaggggggttagatctcagecggagecggagetgggectagetgteccacgggcec
accactacctcctttggttcgggagaaagctacgaccaagtacgcccagetegggecttagaactt
ctgaacgggcagtgcgggtaggcecctgcettageecttececggaggacacctgaccaaaagaggaag
atagtcttgggacccttgcatggtgtttcaaagggtggtgaagaactaaggtagaagaatacatgt
tcacttccagtgaacaagagcatg (Seqg ID No: 1185)

Homo sapiens chromosome 3 open reading frame 23 (C3o0rf23):
ctcecttetggtgtactgggtgggaggtggaactagtcggacaaagecctegegteggaccettge
cagaactcaattaatggatgcctcgaagttgacgtacatatatattcagaaatg

(Seg ID No: 1186)

Homo sapiens mucosa associated lymphoid tissue lymphoma translocat
ion gene 1 (MALTI1):
cgccecctttgegeggetggegeggecagecggecaggcetececteggecaaacctgtctaattgggyg
cggggagcggagcttectectetgagggeecgtgecgegetgecagatttgttectteecgeceectgece
tcecgeggeteggaggecgageggaaggtgececggggecgaggeccgtgacggggegggegggagcec
ccggecagtceccggggtegecggcgagggecatg (Seqg ID No: 1187)

Homo sapiens UDP glycosyltransferase 3 family, polypeptide A2
(UGT3A2) : i
ctacctctacccacagccagtgectttggegcactgaggtgcacagggteocttagecgggegeag
ggcgcgcagceccaggctgagatecgeggetteccgtagaagtgageatg {(Seqg ID No: 1188)

Homo sapiens sodium channel, voltage-gated, type IV, beta subunit
(SCN4B) :
cctectetegetectectgeocgectaacttteccgagecececgacecggeggegeagageteceggggtag
ctttgtggccgaacgccgacctcgggeggagagecgeggetgtgeccagtateccateccecgegace
ccecgegegcetecggagagaacaggactatg (Seq ID No: 1189)

Homo sapiens JAZF zinc finger 1 (JAZF1):
tccectetgectececggtggetectegetectecttecatetetetegeccectectecctecgteece
gtcctegceegetceccectcecaccecgectetectecececcteecccecagecectectetectcaccceccacce
cggecctcececcteectecctegeccgeceggegctegecagagecgacaccaggggggetetegatgta
gcaccatg (Seqg ID No: 1190)

Homo sapiens chromosome 15 open reading frame 55 {(Cl50rf55):
ttcecttecttggatcectgtgecacctactggagecaggttactetgggtectggacctgactgec
tcattctggaggcttccagacagccacagttagtgcecccaaacctgagaggatg

(Seg ID No: 1191)

Homo sapiens ras homolog family member C (RHOC):
cgccectectettectgecagectgggaacttcageecggetggagecccacecatg
(Seq ID No: 1192)

Homo sapiens CTP synthase II (CTPS2):

cattctctttecttttecttctectectgagegeteectgecagttectggggegtagtaggggatccea
caagcgtttgtgaccagtgaagttctttacaagggtgagatctgcacgggaggacccgagcgaggyg
tctecggettgecaggaagecggggttecccgggaagegtggagttcaccegegecactecgaagtgec
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tttgcaaaattatatctgggtgttggcacccagccactattctgcecaatyg
(Seq ID No: 1193)

Homo sapiens PRP4 pre-mRNA processing factor 4 homolog B (yeast)
(PRPF4B) :
agctecttttecttecttectecacttececectacecteccacegteccgggagecgecgecaccgeccgec
gaggagtcaggaagttcaagatg (Seq ID No: 1194)

Homo sapiens molybdenum cofactor synthesis 2 (MOCS2):
gcgcctttgeggecgtgatteggtececcgetgtectaggegggatggtgecgetgtgecaggtaagyg
gtggcgggtgtgcgtgecgggectgggtgeggagecctectegacgtgtectectecececgececttteect
ccacatacccagecttggtcagtcggacctecccactageecccaacctggecggegtettgggtt
cgggggcgcccccgeceeecgeeccegggeccttectgtetecgggetttactgecgactgeecccage
agaagtcgggtcecctctcececgagaactettgtecagetcacggecagecaaggacggactegttctgaagg
cgcctceccaccttttatgaccacctetttcccagattattcegttttgatgaagctaaaattttaate
taaaaagaaatgcacctcatggagaattcttgtgaagaactgtgcttcatctgtggatttctacac
ccttgatcatttgcaaacctgtaattatttcgtaaagagttgtttgcacggagtgacaggttgaag
tattgtattttgcaaaaagtgectgaaataacaggagttcgttcagagaccatttctgtgectcaag
aaataaaagcgttgcagctgtggaaggagatagaaactcgacatcectggattggectgatgttagaa
atcagataatatttgctgttcgtcaagaatatg (Seqg ID No: 1195)

Homo sapiens cat eye syndrome chromesome region, candidate 1
(CECR1): tttcctttttccggaggggagatg (Seqg ID No: 1196)

Home sapiens solute carrier family 13 (so-
dium~dependent citrate transporter), member 5 (SLC13A5):
ctgcecectecactegtetegecegecagteteectececgegegatyg (Seq ID No: 1197)

Homo sapiens armadillo repeat containing, X-linked 3 (ARMCX3):
agtccttettgtectggtegttgtteccegtetgagtaccageteeccactgecctgagggegggec
ggcctgcggeggagggaaaaaggaagaggagaaggaaattgtceecgaateecctgecagtgggtccaa
gceccteteeccgggtggcecagtetttetgtaggttgeggcacaacgeccaggcaaaagaagaggaagga
atttaatcctaatcggtggaggtcgatttgagggtctgetgtagcaggtggecteccgettgaagega
gggaggaagtttcctcecgatcagtagagattggaaagattgttgggagtggcecacaccactagggaa
aagaagaaggggcgaactgcttgtcttgaggaggtcaacccccagaatcagetcttgtggeecttga
agtggctgaagacgatcaccctceccacaggcettgagecccagteccacagecttecteeccecagectyg
agtgactactctattcecttggtceccctgectattgtecggggacgattgecatg

(Seq ID No: 1198)

Homo sapiens armadillo repeat containing, X-linked 2 (ARMCXZ):
cgtccectectetgggtaccaactcectattgegecagetegetgeecgtgegtttaacccaggecgaggadg
aggaggagaaaattcccccagattcgggecaggeccgcecacceccacatteegtectgttttgagagga
ggagggaagagaaataaacgtggcagcgcatagaaggccagecagggagactgctttccagacacct
ccggceccacacagecgttcacccecccegtettttcagtectggaaaaggaattecggtectgtecttag
gatgaagctctaactgaactgaagtaaggagaaacagccttgaatetttggagggtctgtettect
tttgggctctgtgcaactgcagectacagtggaaaaaagcaaactgectcttgatcccaggecctgee
taagcctcagcagaacttgtaagectaaactgaagagectcacceggacgagecaggeatceccttaa
ccttaagcecaatccagttceccacgecectggatcagtgaataaccccagectgcaccatg

(Seqg ID No: 1199)

Homo sapiens UBA domain containing 2 (UBACZ):

cgcectetggggetcececgageccggegggaccatgttcaccagecaccggctecagtgggetetgtga
gtaccggectecgecatectggetgeccectacacgecaccctaggecacctetttgaggaggetgg
ggcagcggggaccctcecgggtttgecggaggtggtggggeccgaccctccagaceecgegtececgaacce
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tgctagttcccggtecttgggggtcageggaaaccgeccccattteggectggaggggcgaatgggy
acaaagccccgccgeccgececcgaccccacctggtatcecccaggtgetetgeccaggagtetettyg
gggcecgctgcaagtgggcaggtgecctggtgttetegtgggecggecccaggecctttgecggageyg
tgtgccgcgcectgaaggaaggggcecgteccecttaccatgecccattcttttaggettgggggaceyg
aactaactcccccegceccccacttgcaaagttcagectecgetttagaagetgacctcectcagtttce
acttggatg (Seq ID No: 1200)

Homo sapiens cancer susceptibility candidate 4 (CASC4):
cctecteecteggecggecctggggecgtygtecgecgggcaactecagecgaggectgggettetg
cctgcaggtgtctgcggegaggeccctagggtacagecegatttggecceecatg

(Seq ID No: 1201)

Homo sapiens protein phosphatase, Mg2+/Mn2+ dependent, 1G (PPM1G):
cgctecctcecacagetcececgteccgttacegectectggeeggectegegectttcaccggeacctt
gcgtecggtecgecgecgeggggectgetectgecgegegecaceeecggggetteggetecggecacgygyg
tcgegeccagetttectgeacctgaggecgecggecagecgeegecatyg

{(Seqg ID No: 1202)

Homo sapiens StAR-related lipid transfer

{(START) domain containing 13 (STARD13):
ctttctttttaaaaategetgggtectgttgagetgtectgggetgggtgecttgetetttgactyga
gactggagacagacggcaacagccacaggcagactgaggtggcaataggaaatctgceccgagatg
(Seqg ID No: 1203)

Homo sapiens tubulin, beta class I (TUBB):
gattctccecgectecccagececggegcacgegegecccgeccagectgettteectecgegeectce
ccctcetectttcectecectetecagaaccttectgeecgtegegtttgecacctegetgetecagectety
gggcgcattccaaccttccagectgcgacctgeggagaaaaaaaattacttattttettgeeccat
acataccttgaggcgagcaaaaaaattaaattttaaccatg (Seq ID No: 1204)

Homo sapiens cytochrome P450, family 4, subfamily X, polypeptide 1
(CYP4X1) :
tttecttecttcccgegagtcagaagettegegagggcccagagaggcggtggggtgggcgacecta
cgccagctcecgggcgggagaaageccaccectetececcgegeccecaggaaaccgecggegtteggege
tgcgcagagccatg (Seq ID No: 1205)

Homo sapiens doublecortin (DCX):
ttttctttctctcagcatcteccacccaaccagcagaaaaccggtgagtggggettttaagtgattt
tcaagaagaatgtaacagatgtcaaacgggaaaagcacaaggcaaagcectgetctetetgtetete
tgtctecctettetecttttitgecttattetatecgattttttecctaagettctacctgggattt
tectttggaaaagtctetgaggttccaccaaaatatg (Seq ID No: 1200)

Homo sapiens protein phosphatase 2, regulatory subunit B', gamma
(PPP2R5C) :
ttgtctttttttttttaaactaaaatggaggctggtttcttgecttaaggageccattgectttee
cgctgaagtctagatg (Seqg ID No: 1207)

Homo sapiens solute carrier family 9, subfamily B

(cation proton antiporter 2), member 2 (SLCY9B2):
ccacctttececgggggaageccacgegcecaccaggcategecacgeggetetgecaccecgegecgeeggac
ctgaaacccggcggagggcacacggggctgceccgetgegggecceggaccaacccatgettactecg
gagcctgtaccggcgcegacgggtcecggacctecctgegeggtgtegeccagegggttegtgegaaa
ggcggggccgactacacgeggtgeccgegecctgagacegtttatectgecagtcaacgecagecteceeyg
gctcagcctgggaagatgegegaatcgggaaceccagagegeggtggetagaccgggetecgecge
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ctcececcacageccctttectaategttecagacggagectggtegacttecgecggagactgecaga
tctegttectettecctgtgtcatettettaattataaataatg (Seqg ID No: 1208)

Homo sapiens hypoxia inducible factor 1, alpha subunit (ba-

sic helix~loop-helix transcription factor) (HIF1A):
caccctcecttegtegetteggecagtgtgtegggetgggecctgacaagecacctgaggagaggetce
ggagccgggeccggacccecggegattgecgeecgettetectetagtectcacgaggggtttececgece
tcgecacceccacctectggacttgectttecttetettcteecgegtgtggagggagecagegettag
gcecggagcgagcectgggggecgceecgecgtgaagacatcgeggggaccgattcaccatg

(Seqg ID No: 1209)

Homo sapiens interleukin 21 receptor (IL21R):

cctectettectececccactetgecacatgeggetgggtggecagecageggectcagacagacccact
ggcgtctetectgetgagtgacegtaagetecggegtectggecctetgectgectectecctgagtgtyg
gctgacagccacgcagctgtgtectgtectgtectgeggececgtgecatecctgetgeggecgectggta
cctteecttgecgtectetttectetgtetgetgetetgtgggacacctgectggaggeccagetgeo
cgtcatcagagtgacaggtcttatgacagectgattggtgactcecgggectgggtgtggattectcecace
ccaggecctctgectgectttetecagaccectecatctgtcacccceccacgectgaacccagetgcececacccece
cagaagcccatcagactgecccccagcacacggaatggatttctgagaaagaageccgaaacagaaga
tgaggcaatgaggctgcgagaggtagagtgattttcccteggtgactcaactgggacgtagcagygt
cgggcagtcaagccaggtgaccccecatg (Seq ID No: 1210)

Homo sapiens DDB1l and CUL4 associated factor 4 (DCAF4):
tggtcttteccgggtecttgecacgettegetccaactectgcagagetgagecggaggggaatcecgg
aagggacacgctgaacaggtctgactcccgggecagcacageccgcetcacgatteceggceccacggtga
tgacgagtctceccgtcaacctcecgtetggecacagetgggacctectetgtgecagagectacctgggtt
ttactttgaccctgaaaagaaacgctacttcecgettgectecectggacataacaactgcaaccccect
gacgaaagagagcatccggcagaaggagatg (Seqg ID No: 1211)

Homo sapiens oxidation resistance 1 (OXR1):
ccgectettgtgaggegegeggagecgectecectgggtecaggtectgatgggecggtgggegeget
agtggtggccgceccaccgecgaaaccgtegacctectgggecccagttececgegteccageccegegge
agcatg (Seq ID No: 1212)

Homo sapiens cut-like homeobox 1 (CUX1): ccccctctctat-
cagccgctcactceccegtcectcaatatgtctcaagatg (Seq ID No: 1213)

Homo saplens atlastin GTPase 1 (ATL1):
ctcecettttectecccactectteccaccagegecacagecaacatectcagagtetgagegaactyg
cgcccagcecgcgggeacggagcecteccacecgecagecaacctygecggecececggagaaggecagegagege
agtgacagcgcctcaccgcecaccagcetectggaccaccatg (Seqg ID No: 1214)

Homo sapiens chemokine-like factor superfamily 5 (CKLFSF5):
ctgccttectcectececeggggecctgtgggcaagectectgettcactttcaggtttctegaagtgect
tcttgctectgtetgtttecccatectgecagatttetgtttetettgetgggettttggecagtag
ggggctgtgttggtgggccctacgaagatg (Seqg ID No: 1215)

Homo sapiens transmembrane emp24 protein transport domain containi
ng 7 (TMED7):
aggccttttecgettectettttacctcececcaggtececgececgtetgegeecectcacaggaageecgga
gggtcgcectctgatcccgaatctcececacaggegtgaacctgetetgetgtgtatectttgeggggtgg
cctgecgetgaggectgecgegegeggtgagtecgegecagacctgaccectgegtetegeageteggt
tgaggccgecgecgecttcectegggatg (Seqg ID No: 1216)
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Homo sapiens ubiquitin-conjugating enzyme E2D 3 (UBE2D3):

cttecctttaccttecteccatggtctecttecggttetegatgettectetgagectaagggtttee
gccactcecgttcacccecteccceccagetcatgatectecteecteececgeecctectggtcecaatcte
cgatctgtttagtaagaaggtgctgttccgagaagaaggaaaagggcttgacacgtattcactcecgyg
cceecggacgtgggaagcaagecgtectggetteggectcacatecggtettgtgetecgggacggegge
gttggcggactgatccgcggcggtgaagagaggcecgggaagttaaacttgtagecaccaccteege
tctteccgtecaccctegececccacttegggecgaaagcacggtacagaggetgttggtggetttge
cacgccaccccacccacccecggatecgeggetgtettaagggacctggattecatcaggggetetteg
gggcctgtgcgagtgctgatctgectecgtttttgecaaaaggegectgtgtectggecagagetggtgt
gagacgagacaatcctgccceccgecgecgggataatcaagagttttggecggacctttgagecataca
ccgagagagtgaggagccagacgacaagcacacactatg (Seq ID No: 1217)

Homo sapiens zinc finger protein 595 (ZNF595):
tttectectggectectgecgagggettggtttagggettcagetctetgegtteteggeteecgggagyg
cctecggtgattcagecacagectetgectecegttgetetgtgacctgagggtattggacaatttyg
tagctaagactcccggataccctgaagtecgggaaatg (Seq ID No: 1218)

Homo sapiens acyl-CoA synthetase medium-chain family member 2B
(ACSMZB) :
tgctctecttccaaggctgtaggagttectggagectgetggectggagaggagggtggacgaagetete
tccagaaagacatcctgagaggacttggcagectgeagatggectattgtgggaccttgtgateat
gcctgaacatg (Seqg ID No: 1219)

Homo sapiens SRSF protein kinase 2 (SRPKZ2Z):
tttcecctttatagecaccattgaatcceccagtectaacagaagtactgecgaatettgtggecteatte
tgaacaaaagggattagagaagaaaaatctcttgatataaggcttgaaagcaagggcaggcaatct
tggttgtgaatattttctgatttttccagaaatcaagcagaagattgagectgetgatyg

{Seqg ID No: 1220)

Homo sapiens synaptophysin-like 1 (SYPL1):
tgcecttectegecaccgggctgetcectggtcectegteggtececctectecgeccecgtegtectgact
ctctectecectectttectecagaggatg (Seqg ID No: 1221)

Homo sapiens thioredoxin reductase 1 (TXNRD1):

aaccctttcacctcagttttcttcacteecggecatttgcagecagagegaaaggtggtcgagtecectga
aggagggcecctgatgtcettecatcattctcaaattecttgtaagectetgegtecgggtgaaaccagacaa
agccgcgageccagggatgggagcacgcgggggacggectgecggeggggacgacagcecattgegec
tgggtgcagcagtgtgcgtctcggggaagggaagatattttaaggegtgtctgagcagacggggag
gcttttccaaacccaggcagecttegtggegtgtgeggtttegacececggtcacacaaagcecttcagea
tgtcatgtggcettatcaggagggcagacttcaaaagctactaaaaatyg (Seq ID No: 1222)

Homo sapiens minichromosome maintenance complex component 7

(MCM7) :
tgtccttecgegeggeggecgeggagagagetgeggecegyggggggegtgectgggateceggaget
tcgctcecgggeccgggaaaggeggcagtgggctgggatecgeggtgtetetgggtgtgatggecaatg
gctggactggctcececgecctgggecggaggaatcecceccgagetgtgaageggetggaatecgggceecat
gtgcttctttgtttactaagagcggaagcgatggcgggagcecgggggtggggtgeggtggeggggty
cggtggcggaggteccggtgaaatcaggggetaaggggacccaaagaaggcgggggatcatagggg
tggaaagaaagctgagaaccttgagaccggagtgtgaggggccaacggggaagggegctagaattt
taaactaaagtagggaccggaattccecctggggagatgttggatggecctgtgecactgcecacggge
tctttattcttcgctggttagaaacagacttgtgaaaaagagttatgecccactttggggagacttc
gaaaaggttaagaagttcttacaagagttctaccaggatgatgaactcgggaagaagcagttcaag
tatgggaaccagttggttcggctggctcatcgggaacaggtggctctgtatgtggacctggacgac
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gtagccgaggatgaccecegagttggtggactcaatttgtgagaatgeccaggegetacgegaagetc
tttgctgatgccgtacaagagetgectgectcagtacaaggagagggaagtggtaaataaagatgte
ctggacgtttacattgagcatcggctaatgatggagecagecggagtegggacectgggatggtecga
agcccccagaaccagtacceccectgctgaactcatgegeagattgtgagtggtctectgtecgggaaagat
gtagggattggttctccaggatcttgtttgtgactgttttetececttagtgagetgtattttcaa
ggccctagcagcaacaagcectegtgtgatcecgggaagtgegggetgactcectgtggggaagttggta
actgtgcgtggaatcgtcactecgtgtctctgaagtcaaacccaagatg (Seqg ID No: 1223)

Homo sapiens pre-B-cell colony enhancing factor 1 (PBEF1):
tttceccecteteceectectecgecgaccgagecagtgacttaagcaacggagecgeggtgaagctea
tttttctceccttectecgecagecygcgeccagggagetecgeggegegeggeccctgtectecggececgay
atg (Seqg ID No: 1224)

Homo sapiens cyclin Bl interacting protein 1, E3 ubiquitin protein

ligase (CCNB1IP1):
ctttectttcectetecgttttggtgggectyggttgaagatgaaatccactgaggagggaagtecage
accctgtgtgccagtccagaactggcccatctgtagacccecctgaaaatcatatgggcecttggattt
ggatattctcaacagaaagggttaaaggctgatggtacctaaagecctggtacttgaattttgatca
agataagctgccttaagttctcttcattacacaaatgatcctagataattgatagatectgtggtt
caactggatttctagatagaagctggattcatgtgatgccagaggagtaaaatttcaagagactga
aaccagatctgagtttcgectgtteccagtctggacctectttggtgectgtaaatcctggatatactgt
agatgagtactgcgtttttecttttatggectctecttecagettectggagacctcactatectattat
g (Seqg ID No: 1225)

Homo sapiens STEAP family member 3, metalloreductase (STEAP3):
ccgceettegecgeggaccettcagetgecgeggtegeteccgageggegggccgcagagatgacattt
attcattttatgcatcctgggttctactggtcgtecccacctcagttectgtagcaaagagacttga
gtctgagccactaattatcaccegtgaggtttceccteccecgagcaggaagcagcaggecagagetgce
gectctetcagtgecactctcecaaccaagcecatcagtcaccactcececcggtecageccctgtggecaaga
gctggcgtgcaggctgcecgggaggcagctggetgtgcaagaccctggcagggecctegectectgaqg
aaaccgagagtcagaaccaaagccaggcectgtectggttggagactgagecagaaagggtggetcac
ctcacggtgaggctgtcgagtgacctgagagcctcagaccctcacgtcagecggatg

(Seq ID No: 1226)

Homo sapiens nicotinamide nucleotide transhydrogenase (NNT):
tgttcttcegggttggaggegcagegeccgeggggcecccaagecegggtetgecagegegacgtecte
tcgcggecctcagggeacageccaaggetgtcagecteccggeccagtgatttgecttcaaggaaa
ctggggagtcagaaaattgggaactcatatcaacatg (Seq ID No: 1227)

Homo sapiens SHC

(Src homology 2 domain containing) transforming protein 1 (SHC1):

gtcececteteecteeccaggacttetgtgactectgggecacagaggtceccaaccaggectaagggect
ggggataccccctgectggeccecttgeccaaactggcaggggggccaggetgggcagecagecect
ctttcacctcaactatg (Seq ID No: 1228)

Homo sapiens bromodomain containing 8 (BRD8): cggcccttcca-
gaccgtctctcectecagggttggagacttcggggecaagatg (Seqg ID No: 1229)

Home sapiens ring finger protein 13 (RNF13):

tcgectetttagtaggtegggtgagtgtagtgtgcagggaagagacgegtcagegecagggecagg
cececgecegggggeageccggcagecgaatecttgggetactectgteccaacagecggageagatcag
accgaccggcecctgecegetcggtcececcgegeccteccagaccctacggteteecgtttectaggggeac
atggttagcggcaggcgceccacagccaatccactttgeccagectgecccettectectgecaagagea
gcttcttcageccgegeteccagtteccgecagacgectgecccacectgetettecctteccagggaaga



10

15

20

25

30

35

40

45

WO 2013/143700 PCT/EP2013/000938

238

cggatcacgcggccaagaacgagactcgcaaactgggcecatttctcecgagecgggectagagecaagta
gcgagactccegegtgagagtgggaaagagecttaacaggcaaccatgttgeccagtgggttttetyg
tgcctttgggtgeggaccaatgaggecgegtggggcgggacttecgettegectaggtgttgtegte
cctgctagtactccgggctgtgggggtcggtgeggatattcagtcatgaaatcagggtagggactt
ctccecgcagecgacgcecggctggecaagactgtttgtgttgecgggggecggacttcaagagagaaagag
agagtgggcagacatcgaagccaaacagcagtatcccggaagcecactcatgcaactttggtggeggce
cactcagttttctctgccagtgtctggtgattttacaacgagatg (Seq ID No: 1230}

Homo sapiens aldolase A, fructose-bisphosphate (ALDOA):
ccgecteectgegecgecccecttecgaggectaaatecggetgegttecteteggaacgecgecgecagaag
gggtcctggtgacgagtcccgegttctetecttgaatccactcgecageccgecgecctetgeege
cgcaccctgcecacacccgeccctetectgtgeccaggaacttgetactaccagecaccatg

(Seq ID No: 1231)

Homo sapiens LY6/PLAUR domain containing 6 (LYPDG6):
cgcteettecctgageteceecgggetecggecagegegetggeggggegecgeattgecacactetyggyg
ggcgccgeagtgttegtgggatggggcagegggectgcagetggeggecggaatcecgegegecagecce
gggtgcaagttctetectgttgeectgagtgeccacteccaggeectetgtatgagtgacacttcea
gtctgccatg (Seq ID No: 1232)

Homo sapiens butyrophilin, subfamily 3, member Al (BTN3Al):
cagtctctgctttcectttttectttcttccagaaggagatttaaccatagtagaaagaatggagaac
tattaactgcctttcttectgtgggetgtgattttcagaggggaatgctaagaggtgattttcaatyg
ttgggactcaaaggtgaagacactgaaggacagaatttttggcagaggaaagatcttctteggtca
ccatacttgagttagctctagggaagtggaggtttccatttggaattctatagettcttecaggte
atagtgtctgcccecccacctteccagtatctectgatatgcagecatgaatg

{(Seq ID No: 1233)

Homo sapiens lipoic acid synthetase (LIAS):
ctgtcctttcccgggagttagegatecctcaaccectgcactgegetagtectaaagaggaaatyg
(Seq ID No: 1234)

Homo sapiens C-type lectin domain family 7, member A (CLEC7A):
gattctcttttgtccacagacagtcatctcaggagcagaaagaaaagagctcccaaatgectatate
tattcaggggctctcaagaacaatg (Seq ID No: 1235)

Homo sapiens CD247 molecule (CD247):
actccttttctectaaccgtececggecaccgetgectecagectectgecteccagectetttetgag
ggaaaggacaagatg (Seqg ID No: 1236)

Homo sapiens myeloid zinc finger 1 (MZF1):

aagcctttctececattttgecggtctaggaagtagecagaggecccttectgtagggagttgecatgga
gacgcggtggggcaccgacggagttctaatgacggeccgtgattggtgcaggatcctgcectaatctcea
ggaaggcccgtagagaagtgaggaaaacgtggtggggggecatgegegatectggtaggeggtgetge
cgtctgttgtacctgagaggcttgcgcatgeccgacgcacggattcgaggcggggagcatgggaaga
agcggccaggagtatgacctgatcattgcgaccaccgctaggggaagggaggagagggtgtagaaa
cggggacgagggtgggggaagggcaaggaggcgcectcegagetggtgcgeggagcatectgggagacyg
tagtccagcgggagggggaagtcgaagactgecgegtgetcaggagegeggagecggeccgetgagey
cagaggggcagacactggcctcagatacctgacctggtaccctectatg (Seg ID No: 1237)

Homo sapiens E2F transcription factor 6 (E2F6):
cctectetttttecgtetgegtegggageteccgggcacgtgaggeecgtgecgegtttactggegg
gcgggacggcectagecgggeggcegectecggaggaageecgeggacceccecttaggtgetgggeccttgg
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aaatcggcgcegtyggggggceggtgctegagetgagegcgagagggegggagagetegtggggtgega
ggggagcaggacgcccggecgggecagecatg (Seqg ID No: 1238)

Homo sapiens purinergic receptor P2Y, G-protein coupled, 10
(P2RY10) :
cttcctectttcaacaacaaatgtgtcagttatcagcaggatccatgecegeccagagtaaagetttcet
accctttactccectgecaaagaaacaagagtgettatcccagcetaagetceccagggtaatgttatcat
gacagcttcaacttttagaccacaggcaaatgcectttgttaaaactctatgcectggtcatteeccttca
ggatttggcactcaccaacatacccttctttcaagtgaaaaggcatctettttaatggtectgacce
tttggaataggaagcatgtaccctggacagagcacttcaaactagaggaaccataaatccatg
(Seq ID No: 1239)

Homo sapiens chromosome 9 open reading frame 85 (CSorf85):
catccttttgectgectececggegaggggtggetttgatttcggegatg (Seqg ID No: 1240)

Homo sapiens ERGIC and golgi 3 (ERGIC3):
cgtccectttcececggecggtecccatg (Seq ID No: 1241)

Homo sapiens ankyrin repeat domain 46 (ANKRD46):
ccctecectecgececgtecacecgectecttgaagetgecgetgtegetgetgetegttcgagtegea
gatccttgccagcacattacagaatatttttgttgaaccttcttgagaattcagagaaactgctga
gtgaccactgaacgaaaagatctaatcttaaggcttacgectcactttgatgeccaggetggagtyg
ctgtggctcaatcacagctcatcgcaacctegacctececcgggctcaagtgatectetcacctecage
gtececcgaacaggcegtgttccatccaccacatcagaacaatg (Seqg ID No: 1242)

Homo sapiens Ras and Rab interactor-like (RINL):
tcctectectecacttectgetactgecaggectectectecgagaacagaggecaggtecatgactcecact
ggcttcctgcaacctgacgatggcccagecagaagacaaggcacctgaagtececccacagagggggt
gaggtgaacaaagcagacaggacccectctaggggtcectcagcaccectagagecacttactecgectyg
cagaggacatggggggtgtggcatgtgccagagctggatacccaggatgecggaggeccttgtgagy
ctgtggccactagggagtttcttggtcacaggacgtgaccccagecaggcecctggtgttgaggtca
ggacctttaccaggagaagtcaatacctaccagatccagaagattecccagaggtgtgtecectggaa
tcctceccaacctectgecatg (Seq ID No: 1243)

Homo sapiens embigin (EMB):
ccgecttttcttcagegtectacecegeggecactggetgcgagegecgggecacctgegagtgtgeg
cagggactctggacacccgcggcggegagctgagggagecagtcteccacgaggacccaggecggacce
tctggegecatg (Seq ID No: 1244)

Homo sapiens MMS22-like, DNA repalr protein (MMS22L):
ccgectttececggagegegggegegeggtggegggaatttegectgtttgeggtttagaccecaaag
attcctgttggtggtctgggtcacaggaggcaggtttcgggagetggaaatgtgagecgggtacgac
aggcaccgcgggtaaccgacgccceccgggtecttgetgecagecgggtacgegggataccggeacecce
gccttcectecgecegagtgectgecaggegtgggectggaatcetettcacaccttectetttggagecce
ttaatgatacgacgaaccccaagtgtttcagaacatgaagtaaacaatg

(Seq ID No: 1245)

Homo sapiens chromosome 19 open reading frame 54 (Cl9orf54):
actcctttectttttecagtggttategeggegeccaccyggectectgatectectgagtecttetcecaa
cccacagacgttttttgttgctetggttccaggaccttcteccacaactaggeccattttecctgeca
ggtgtcctttttgacctcettgacctctgactcaaagggectgetecccecctecatgtetteggectgyg
agaagagccagctcctgaaggaggcectttgataaggceccggececggtcceccaagggecagagaagatyg
tgaagaggcttctgaaactacacaaggaccggttccgaggtgacctgeggtggatectettcetgtyg
cagacctgccgteccctcatccaagaaggecctcaatg (Seqg ID No: 1246)
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Homo sapiens zinc finger protein 621 (ZNF621):
cgeccttecggeteggectttagttagtgaccagetecteggegttetgecagagegtgggttteag
cgagttctacgtgccaggtceccgececggtgecggettectegetgeecectggeggetecgtcageoccee
cactacccctgaacttggtcccaatggcggeccecgeccctecttcaccecggacegtgggecatctgag
cctcecgecgaagecgtcaaggtggetgectecgggettectagagecegtgtecageectttgecaccga
ggcctgatcctcecttttctgeccctaaagaacttgecctgacagectetggetecegetettgaggat
cttgcttgtccaaacccagaagacagtgcatgaagccaggggacatceccgecatg

(Seqg ID No: 1247)

Homo sapiens family with sequence similarity 73, member A
(FAM73A) : ccgccttctccatg (Seqg ID No: 1248)

Homo sapiens RNA binding motif protein 43 (RBM43):
ccgeecttttettegtagecteccaagggagetggaacaaaaaacgaaaccaaaacctgectygeteg
ctcctctecccategectgegttecgetggttgtgggctttectgeggeegectgagggegegtetec
cctcegccatg (Seqg ID No: 1249)

Homo sapiens spermatogenesis and centriole associated 1 (SPATC1):
caccctecttcageccaggcaaggectggggecctgggecagectceccaggtgcagtgeccteecegtyg
ggccgcacccttgecactgeccccagggecatyg (Seq ID No: 1250)

Homo sapiens carbonic anhydrase XIII (CAl3):
ctttctcttccttccaccccgagggaccatg (Seq ID No: 1251)

Homo sapiens transglutaminase 2

(C polypeptide, protein-glutamine-gamma-glutamyltransferase)
(TGM2) =
cgctctececgecteggcagtgecagecgecagtggtegeacttggagggtetegecgecagtggaag
gagccaccgcccccgeccgaccatyg (Seqg ID No: 1252)

Homo sapiens NOP2/Sun domain family, member 4 (NSUN4):
atttccttteecttttttegetegtgteccgeecgggtggegetcaccacctececggaacacgega
gtctcctgtegeggttecggtecggaattacceegtggagecacgecgatatyg

(Seq ID No: 1253)

Homo sapiens mitochondrial ribosome recycling factor (MRRF):
gagtctttccttagtaacctgggecgatagectgtggatgtttccaaggattgtecttcagtcatyg
(Seq ID No: 1254)

Homo sapiens PHD finger protein 17 (PHF17):
cttcctccataacaagccaaacgccagaccgagagtgectecgtgegegagtgececggtgtgtgeyg
cgccggcgagagcecaggggeccgeccggceteoccgeccgecgecggeccgaactcatgecagetecgag
cgagcgagcggcgceccagceccagegcecteggeecgaaccecteccgeageaggetgectgetgtttee
cggggagatcatg (Seqg ID No: 1255)

Homo sapiens prolylcarboxypeptidase (angiotensinase C) (PRCP):
cctecttttegecctceccaccegecactgecagtectecagectgagecatyg
(Seq ID No: 1256)

Homo sapiens proteolipid protein 1 (PLP1l):
aagcccttttecattgcaggagaagaggacaaagatactcagagagaaaaagtaaaagaccgaagaa
ggaggctggagagaccaggatccttceccagetgaacaaagtcagceccacaaagcagactageccagecg
gctacaattggagtcagagtcccaaagacatg (Seqg ID No: 1257)
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Homo sapiens coiled-coil domain containing 80 (CCDC80):
cagccttctcactcecctcactgagtccactctgaacgtgctaaaatgggaaggaggeggtgtttige
tgatctgttaaattcttagtgaagtttccttgatttccagtggetgetgttgtttgagtttggttt
ggagcaaaactgaggtagtcctaacatttctgggactgaatccaggcaagagaaagaagaaaaaga
agaagaaaaagaggaggaaaaaggtagggagaaataaagggaggagagaagcacagtgaaagaaaa
aaaaagtcccttttcgacatcacattcecctgtgttttceccctcagectggaaaacatattaatcececcag
tgcttttacgcecccggaaacaaagagactaagccagactatgggggaaagggagataagaaggatcce
tggaactttaaagagggaaagagtgagattcagaaatcgccaggactggactttaagggacgtcect
gtgtcagcacaagggactggcacacacagacacacgagaccgaggagaaactgcagacaaatggag
atacaaagacttagaaggacagctectttcacctecatcecctacttgtccagaaggtaaaaagacaca
gccagaaagaaaaggcatcggctcagcectctcagatcaggacaggectgtggatctgtggeggtacte
tgaaagctggagcectgcagcacaccecttttgtattgetcacccteggtaaagagagagagggetygg
gaggaaaagtagttcatctaggaaactgtcctgggaaccaaacttctgatttcttttgecaacecctce
tgcattccatctctatgagccaccattggattacacaatg (Seqg ID No: 1258)

Homo sapiens chromosome 20 open reading frame 44 (C20o0rfdd):
cgacctctttgegectgegecceecttgecagtetttcgecggcaaaaggaggacgtagaaaaggg
gacaccggaaactcactcttcacccecggaaatggttattgaggaacatg (Seqg ID No: 1259)

Homo sapiens tryptophanyl tRNA synthetase 2, mitochondrial
(WARSZ2) : cgcccttctcaagatg (Seqg ID No: 1260)

Homo sapiens myotubularin related protein 2 (MTMR2):
ctttccectgtgctgecectgecgegecgatggagaagagectcgagetgcgagagtettggeteeccag
ccggeggceggcteggecgeccagegtggactecttgteccagttaatgtgttaagagecattgacat

‘ttgaagatcatcagaagtgaagataaaacatctcaaaaattataattgcctccacttctecatteag

agaattcagtgcatacaaaatcagcttctgttgtatcatcagattccatttcaacttctgecgaca
acttttctectgatttgaggagggagtctegetcectatecectaggetggagtgecattggegecate
tcggctcatttgcaacctetgtectcececgggttcaagegattctectgectecagetteeccgaggage
tgggattacaggtcctgagggagtctaacaagttagcagaaatg (Seq ID No: 1261)

Homo sapiens reticulon 3 (RTN3):
cgccctctagetgegeteggectgagtcagtcagtectgteggagtctgtecteggagecaggeggagt
aaagggacttgagcgagccagttgcececggattattectattteccctecctecteteceegeccegtate
tecttttcacccttcteccaccctegetegegtagecatg (Seq ID No: 1262)

Homo sapiens G protein-coupled receptor 56 (GPR56):
gtcccteectetecgecactagetgtectgeectgecctgecgtaggagatgggetgggagectecca
cgctctecagetecactecggecaggecageggggaccagggetggcaggttaagectectgggggtggat
cctgaaaggtggtccagecgectggecctgegtgggaccctecacctggecagecagacagggtceteg
ctctgtcacacaggectggagtgcagtggtgtgatcettggetcatecgtaacctecacctececgggtt
caagtgattctcatgcctcagcectcccgagtagetgggattacaggtggtgactteccaagagtgac
tccgtecggaggaaaatg (Seq ID No: 1263)

Homo sapiens immunoglobulin superfamily containing leucine-rich re
peat (ISLR):
gctccteecctgecgectectetcagtggatggttccaggecaccecctgtectggggcagggagggeaca
ggcctgcacatcgaaggtggggtgggaccaggcetgeccectegecccagecatecaagtecteecttg
ggcgceccgtggecctgcagactectcagggectaaggtectectgttgetttttggttceccaccttagaa
gaggctccgcecttgactaagagtagettgaaggaggcaccatyg (Seq ID No: 1264)

Homo sapiens glycoprotein M6A (GPM6A) :
atttcttttcceccattttaaatgcaaagcaagacttgtgaatcatagtgtctetgeteccectgggatt
cagaccaaatttccccccaaaattctecaggectatttgtttgaatacctgettacagtggtacacaa
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tgggcagctttgagaagaaaaattgataatcttcacggaagagtaatttgaatgaaattacacttyg
acagcctgtctccaagcaaacaagaggaacgagggagcectgagctaagetcectgaggacttgeccaa
gccactgcetgttggagectteoccaggaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaac
accagtttttccaacatctaattgagcttttgattaattccgtgtaccagattctactgaagaaaqg
gtagccatg (Seqg ID No: 1265)

Homo sapiens splicing factor 1 (SFl):
ctccctetttgtgegtectegegecgecgecgeccgecgegtgagaggacgggetecgegegetecg
gcagcgcattcecgggtcececceccteccecececgggaggcttgecgaaggagaagecgecgecagaggaaaagea
ggtgccggtgectgtcececegggggegecatg (Seq ID No: 1266)

Homo sapiens cell cycle associated protein 1 (CAPRINL):
ccgeccectegegacccagagggetgetggetggetaagtececteccgetececggetetegecteac
taggagcggcectcteggtgcagecgggacagggecgaagcecggectgegeccacggagegegegacactg
cccggaagggaccgcecacccttgecccectcecagetgeccactegtgattteccageggectecgegeyg
cgcacgatg (Seqg ID No: 1267)

Homo sapiens hypothetical protein FLJ90297 (LOC388152):
ctgccctettgegtgcecccggecaccecegggeggettgtagecggtgegeggggtggetggggcet
acgtgcagagctgtcgeggagecggaacagcageggtgaagecccecteggetecggecegagacegecyg
tgcccattgetegecteggttgeecgecgetttagecgcagecgetgetgecgeecgecgggggagag
gcagcctattgtetttcectecgeggegaaggtgaggagetgteteggeteggececgegggggagece
cgggagccgcacggagatggaggaggacatctggacagtgagcaggaggcgcecteggeccatg
(Seq ID No: 1268)

Homo sapiens kelch-like ECH-associated protein 1 (KEAPL):
cgcccteteeccgectecttttegggegteccgaggecgetcoccaaccgacaaccaagacecccge
aggccacgcagceccctggagccgaggecccccgacggeggaggegececgegggteeectacagecaa
ggtccctgagtgeccagaggtggtggtgttgettatecttectggaacceccatyg

(Seq ID No: 1269)

Homo sapiens F-box protein 38 (FBX038):
ctcectcetecaaccacaataacaggcggagggtcecggegtaggtactttgaactcaagtaaacaaaag
ggaagattttctcgttgatactggagactgcacaacaatg (Seqg ID No: 1270)

Homo sapiens musculoskeletal, embryonic nuclear protein 1
{MUSTN1) :
agatcttttccagecagcectgectgectgeccagagaggecgecttcagagacccagegettacacaatac
ccaccatg (Seq ID No: 1271)

Homo sapiens QKI, KH domain containing, RNA binding (QKI):
cctectetecggeggeggeggeggeggcggegggcggagtgagetgeggagectggaatatyg
(Seq ID No: 1272)

Homo sapiens protein phosphatase 1, catalytic subunit, beta isofor
m (PPPI1CB):
gggcctcectettgtttatttatttattttecgtgggtgectecgagtgtgegegegetctegetace
cggcggggagggggtggggggagggeccgggaaaagggggagttggageecggggtcgaaacgecge
gtgacttgtaggtgagagaacgccgagceccgtcecgecgecagecteegecgecgagaageeccttgttec
cgctgctgggaaggagagtctgtgecgacaagatg (Seq ID No: 1273)

Homo sapiens methyltransferase like 21B (METTL21B):
cagcctctacccecegcetecggatececgggatctgagegecggecgeggtgeccaggeacteecttgge
gggccggatg (Seqg ID No: 1274)
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Homo sapiens adaptor-related protein complex 3, mu 1 subunit
(AP3ML) :
cggccttcteggetteteccagetteggtaggagaggateccggegecgaatcactgactggcacagg
tgttgggatagtgtctcacttggtcacccaggctggagtgcagtggegcaatcttagetetcectaca
gcgtcgatcecttectectgggetcaagecaattcectectgettecatecctectgagtacctaggactaca
gaaaatg (Seq ID No: 1275)

Homo sapiens muscleblind-like splicing regulator 1 (MBNLL):

cagtcttttcactgcagctgaatgagttgtggecgeccacaatgetcececcatgacaaggagetgacaa
gttccattttecgtecgegggecatcttggaatcatgactececcacaatgecttgggecacttggtegac
agtggggccgcectctgaaaaaaaaatgtgagaggttggtactaagaagtgectttectgacgtcecte
tgctgettggaaccgettcetagagecagtctetgettttgecttgettgetgeccagetagactgtga
cgacagcacatccaccctceccacctcectageccagacacccccatttctacttataatcaagagaaaa
gctctaagtatctggecattgecctaggctgetttagtgttaaaagaaaagtttgctgaaaaagtaa
gatatcttctgeccaggaaatcaaggaggaaaaaaaaaatcattttcectecgattttgectctaaactge
tgcatctgtctatgccaaactaatcaataccgattgcaccaccaaactccattgcaaattcagetyg
tgaggagattccectttcagacaactttgctgaaagecagettggaaattecggtgtegaagggtetge
cacgttttcatgcttgcattttgggctccaaattggcactgggaaggggttactgagagcacaagg
ctgataccaggccctacttttaaacgttcatctacttacaatcctagtatttectctaaaaaccaaa
acctctttgaattaacagtttcatgctgtgaatttctagtgggagatcttttecttgatattgacyg
acacaattttccatgtacttttaaagcagggagtggggaaaagtattttgaggggacattttcate
atcagttcagctttttttttttggttgttgectettttttgggggggttgggtttgttggtttecact

- gaaacatttaactacctgtaaaatctaaacatg (Seqg ID No: 1276)

Homo sapiens lipid phosphate phosphatase-related protein type 1
(LPPR1) :
cagccttttgetetttecttteattaaacaaacaggagatcectgaaacctggacccectgtgeaaget
gcagcgccaggaggaggcagcggaggaagcagagegegggatgggegeccageggeatcectgtgate
ccgecgeacctececgeccecacgggegegegcacaaacacggacacacacatacacacactegegeaca
cactcgcacaaacacacactcegtacacgceceegegeegctcegetegecggettgeteteccacgcecaa
gcggaatgcagcagcegectggagagegtgtcectcggaccgecgectgaatgtacctegetececcecggga
gcecggacggeccagtagggegceactggaggacgctecgetgecgggagectggacagtttttgacgg
tgcagtcttgctatatggtgtgagaaatyg (Seq ID No: 1277)

Homo sapiens muscleblind-like splicing regulator 2 (MBNL2):
ctgtctttgettcatcatctgaaggtaaaattttecagatacggcagacggcetttcagagtacaat
aaacagggaatgagaactatttacatggaagtttctttctcatgatgcggtggagaagecteggece
acttggttctgccagatgttecctggggttactgtaaatgggaaggacaggcagagctaaacaaggt
ttatcatttaaaagtgcctgtgtgaagtcacttttgctggaaaactgcagcecttgggagetttettt
gtattcacatcccactcttectgtcaagtacactttaccctgaccttatgagtggatgaagatacct
cagttgtctgactttgccaattgcecttaatttcagaatttaaaaaggggaaagaaaaacatcectget
aaaatatgaacatctgagtgtcttattttccaacatcgtcaatagctgtgagegtcagcattaaat
attctcccaaggagtgceccatgatattgaagtcactttattaataacagetgtatctgcaaaacagt
caagagactcggacgttgaaagccagagatgacactgagecatgcecttttattgecggectaccatett
taagtgggacatattgattgatgagtgattgcctgteccatacactctctecatcatectgttecttyg
gattggacttcactaagcaatttatcactcaccttcagacttacatgtgggagttttcacaacagt
agttttggaatcattagaacttggattgatttcatcatttaacagaaacaaacagcccaaattact
ttatcaccatg (Seq ID No: 1278)

Homo sapiens chromosome 3 open reading frame 25 (C3orf25):
gcgectttegecacgacttggagttacggtttatctgataccgeggtaceccctacgcaagcaagece
acatcgacacacattcacacacgcccttecagcacccceccecteccagecaccacgaccatyg

(Seq ID No: 1279)
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Homo sapiens testis expressed 19 (TEX19):
cctectectttecctgggtgeccacatgaacagagacaccaggatgetectectgagaccacageaa
ctgcagaagctgaagacatttccagaagttcaagcttcecacectectgcaggtecccactgagetygg
gacccaggtcatccaccceccaccceccaaatccctggataggaaaccectttetecteectgetecttgt
cceettcecatcectgecgeccagecatcctactggectcagecacctgtggecagacegtecaagatcee
tctgaaggcccagectcttgectgtceccaceccggcagtaggcaggecagectggecatyg

(Seqg ID No: 1280)

Homo sapiens protein kinase C, beta (PRKCB):
gcetecectecccegecagetggggecageggtgecaagegeagcetggacgageggeageagetggge
gagtgacagccccggctecgegegecgeggecgecagagecggegcaggggaagcgeccgeggece
cgggtgcagcagecggccgecgecteeccgegecteccececggececgecageecgeggtececgeggececeyg
gggccggcacctctegggetecggcteccecgegegecaagatg (Seq ID No: 1281)

Homo sapiens protein kinase N1 (PKN1):
cccteectecgegeggggaccectggegggeggeaggaggacatg (Seq ID No: 1282)

Homo sapiens hemochromatosis type 2 (Jjuvenile) (HFE2):
ccttetectggttecectgacctcagtgagacagcageecggcectggggacctgggggagacacggagyg
accceccectggectggagetgacccacagagtagggaatcatggetggagaattggatagcagagtaat
gtttgacctctggaaacatcacttacagggcttccggtcaaaattcactaggtaggagggtecatca
gctgggaagaaccggcgectgggaaacctggectggataggtatg (Seqg ID No: 1283)

Homo sapiens ribosomal protein L9 (RPLY):
cgttectttetttgctgegtcectactgecgagaatg (Seq ID No: 1284)

Homo sapiens ribosomal protein L3 (RPL3):
cggcctctacecggcgggatttgatggegtgatg (Seq ID No: 1285)

Homo sapiens ribosomal protein. L4 (RPL4):
acttccttttectgtggcagcagecgggctgagaggagegtggetgtetecteteteegecaty
(Seq ID No: 1286)

Homo sapiens ribosomal protein L5 (RPL5):
tggccectttteccacceectagegecgetgggectgeaggtectetgtcgagecageggacgecggte
tctgtteccgecaggatg (Seq ID No: 1287)

Homo sapiens ribosomal protein L6 (RPL6): aattctctttcccatcttgcaa-
gatg (Seq ID No: 1288)

Homo sapiens ribosomal protein L7 (RPL7): cttcctctttttccggetggaac—
catg (Seq ID No: 1289)

Homo sapiens riboscmal protein L7a (RPL7A):
ctttectttetetectectececgecgeccaagatg (Seq ID No: 1290)

Homo sapiens ribosomal protein L11 (RPL11): ctttctcttcctgctctccat-
catg (Seq ID No: 1291)

Homo sapiens ribosomal protein L12 (RPL12):
cggecctecteggettteggecteggaggaggeccaaggtgcaacttectteggtegteccgaateecgayg
ttcatccgacaccagecegectecaccatg (Seq ID No: 1292)



10

15

20

25

30

35

WO 2013/143700 PCT/EP2013/000938

245

Homo sapiens ribosomal protein L13 (RPL13):
gcttectttecgeteggetgttttectgegecaggagecgecagggecgtaggeagecatg
(Seq ID No: 1293)

Homo sapiens ribosomal protein L23 (RPL23):
acttcecttttttctttttteccggegttcaagatg (Seq ID No: 1294)

Homo sapiens ribosomal protein L18 (RPL1S8):
cgttctctetttceggacctggecgagecaggaggegecatecaty (Seg ID No: 1295)

Homo sapiens ribosomal protein L18a (RPL18A):
acttccttttgecgggtggeggcgaacgeggagagecacgecatg (Seqg ID No: 1296)

Homo sapiens ribosomal protein L19 (RPL19):
agctectttectttegetgetgeggecgecagecatyg (Seq ID No: 1297)

Homo sapiens ribosomal protein L21 (RPL21):
gectetttecttteggecggaaccgecatcecttecagtaattcecgecaaaaty

(Seq ID No: 1298)Homo sapiens ribosomal protein L22 (RPL22):
acctcectttcectaactcecgetgecgecatg (Seg ID No: 1299)

Homo sapiens ribosomal protein L23a (RPL23A): agacccttttcacaagatg
(Seq ID No: 1300)

Homo sapiens ribosomal protein L17 (RPL17):
cgctcttectecttteccecctaagecagectgagggttgactggattggtgaggeccgtgtggetactte
tgtggaagcagtgctgtagttactggaagataaaagggaaagcaagcececttggtgggggaaagtat
ggctgcgatgatggcatttecttaggacacctttggattaataatgaaaacaactactctcectgagea
gctgttcgaatcatctgatatttatactgaatgagttactgtaagtacgtattgacagaattacac
tgtactttcctctaggtgatctgtgaaaatyg (Seq ID No: 1301)

Homo sapiens ribosomal protein L24 (RPL24):
ttctectetttettttecgecatettttgtetttecgtggagetgtegecatg
(Seq ID No: 1302)

Homo sapiens ribosomal protein L26 (RPL26):
agttctcttcecttttgeggeccatcaccgaagegggageggecaaaatg
(Seq ID No: 1303)

Homo sapiens ribosomal protein L27 (RPL27):
ctttecectttttgetggtagggecgggtggttgetgecgaaatyg (Seq ID No: 1304)

Homo sapiens ribosomal protein L30 (RPL30):
aagtctttcctttctcecgtteccecggecatettageggetgetgttggttgggggecgtecegetece
taaggcaggaagatg (Seqg ID No: 1305)

Homo sapiens ribosomal protein L27a (RPL27A):
ccttectttttegtectgggetgecaacatg (Seq ID No: 1306)

Homo sapiens ribosomal protein L28 (RPL28):
cttectettteegtectecaggtegeecgetgecgaagggagecgecgecatyg
{Seqg ID No: 1307)
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Homo sapiens ribosomal protein L29 (RPL29):
cagcccectttetetteeggttctaggegettecgggagecgeggettatggtgcagacatyg
(Seq ID No: 1308)

Homo sapiens ribosomal protein L31 (RPL31):
cgctcttectttecaacttggacgetgcagaatg (Seqg ID No: 1309)

Homo sapiens ribosomal protein L32 (RPL32):
ccgteecttetectettecteggegetgectacggaggtggecagecatetecttecteggeatcatg
(Seq ID No: 1310)

Homo sapiens ribosomal protein L35a (RPL35A):
cgtcettetettacegecatettggetectgtggaggectgetgggaacgggacttctaaaaggaa
ctatg (Seqg ID No: 1311)

Homo sapiens ribosomal protein L37 (RPL37):
ccttctcecttecggtectttcectggtecteggeccgcagaagegagatg (Seg ID No: 1312)

Homo sapiens ribosomal protein L37a (RPL37A):
gcgtctettecetttetgggecteggacctaggtegeggegacatg (Seqg ID No: 1313)

Homo sapiens ribosomal protein L38 (RPL38):
cgttctttttegtecttttecccggttgetgettgetgtgagtgtetectagggtgatacgtgggty
agaaaggtcctggtcecgegeccagageccagegegectegtegecatg (Seqg ID No: 1314)

Homo sapiens ribosomal protein L39 (RPL39):
ccctectettecttteteecgecategtggtgtgttecttgactecgetgetegecatg
(Seq ID No: 1315)

Homo sapiens ribosomal protein, large, PO (RPLPO):
aggcccttectctegeccaggegtectegtggaagtgacategtcectttaaacecctgegtggecaatecc
tgacgcaccgccgtgatg (Seqg ID No: 1316)

Homo sapiens ribosomal protein, large, Pl (RPLP1):
cggtcecctteccgaggaagctaaggectgegttggggtgaggecctecacttcatecggegactagcace
gcgtcecggcagegecagecctacactegeecegegecatyg (Seqg ID No: 1317)

Homo sapiens ribosomal protein, large, P2 (RPLPZ):
ccttecttttecteecctgtegecaccgaggtecgecacgegtgagacttectecgecgectecgeegea
gacgccgccgegatg (Seqg ID No: 1318)

Homo sapiens ribosomal protein $3 (RPS3):
acttcctttectttcagecggagegeggeggcaagatg (Seqg ID No: 1319)

Homo sapiens ribosomal protein S3A (RPS3A):
ccgeccttttggetetetgaccagecaccatg (Seqg ID No: 1320)

Homo sapiens ribosomal protein S4, X-linked (RPS4X):
ggtcctetttecttgectaacgecagecatg (Seqg ID No: 1321)

Homo sapiens ribosomal protein S4, Y-linked 1 (RPS4Y1l):
gattctcttcegtegecagagtttegecatg (Seqg ID No: 1322)

Homo sapiens ribosomal protein S5 (RPS5):
ttttcttcececagttaaaagtgttggecececgeggegegeggectettectgtetgtaccagggeggceg
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cgtggtctacgccgagtgacagagacgctcaggcetgtgttctcaggaty
(Seq ID No: 1323)

Homo sapiens ribosomal protein S6 (RPS6):
ggccctettttecgtggegecteggaggecgttcagetgettcaagatg (Seqg ID No: 1324)

Homo sapiens ribosomal protein S7 (RPS7):
gggtctcttcctaagceceggegeteggcaagttectecccaggagaaagecatyg
(Seqg ID No: 1325)

Homo sapiens ribosomal protein S8 (RPS8):
gtttctctttccagccagegececgagegaty (Seg ID No: 1326)

Homo sapiens ribosomal protein 59 (RPS9):
gcgectcetttcetecagtgaccgggtggtttgettaggegcagacggggaagecggagecaacatyg
(Seq ID No: 1327)

Homo sapiens ribosomal protein S10 (RPS10):
gctecttectttecageccecggtaccggaccctgecagecgecagagatyg (Seg ID No: 1328)

Homo sapiens ribosomal protein S11 (RPS11):
ctgccecctttetttttttcaggeggeccgggaagatg (Seq ID No: 1329)

Homo sapiens ribosomal protein $12 (RPS12):
aggcctcectttecectgeegecgecgagtegegeggaggeggaggecttgggtgegttecaagattcaac
ttcaccegtaacccaccgecatg {(Seqg ID No: 1330)

Homo sapiens ribosomal protein S13 (RPS13):
cgctctectttegttgectgategecgecatcatg (Seg ID No: 1331)

Homo sapiens ribosomal protein S15 (RPS15):
cgatctecttctgaggatccggcaagatg (Seq ID No: 1332)

Homo sapiens ribosomal protein S15a (RPS15A):
cgtcctectttecgecatectttecgegecggtgagtageactetetgagagetecaattteateegt
ctgccatcggcgeccatcctgcaatctaagecacaatg (Seq ID No: 1333)

Homo sapiens ribosomal protein S16 (RPS16):
ctttecttttecggttgeggegecgegeggtgaggttgtectagtecacgeteggageecatyg
(Seqg ID No: 1334)

Homo sapiens ribosomal protein S19 (RPS19):
cgtteccectttecectggctggcagegeggaggecgcacgatg (Seqg ID No: 1335)

Homo sapiens ribosomal protein 3520 (RPS20):
ccacccecctttetttttgaggaagacgeggtcgtaagggectgaggatttttggtecgeacgetectyg
ctectgactcaccgetgttegetetegecgaggaacaagtcggtcaggaageccgegecgcaacage
catg (Seqg ID No: 1336)

Homo sapiens ribosomal protein S21 (RPS21):
gcttectttetectectegegegeggtgtggtggcagecaggegcageccagectegaaaty
(Seq ID No: 1337)

Homo sapiens ribosomal protein S$S23 (RPS23):
gcttetetetttegetecaggeecgtggegecgacaggatg (Seqg ID No: 1338)
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Homo sapiens ribosomal protein 825 (RPS25):
gcttectttttgtecgacatcettgacgaggetgeggtgtectgetgetattecteecgagettegecaat
g (Seq ID No: 1339)

Homo sapiens ribosomal protein S26 (RPS26):
ccgtetectetetecggtecgtgecteccaagatyg (Seq ID No: 1340)

Homo sapiens ribosomal protein S27 (RPS27):
cgctectttecggeggtgacgacctacgecacacgagaacatg (Seqg ID No: 1341)

Homo sapiens ribosomal protein $28 (RPS28):
actcctctecgeccagaccgecgecgegecgecatcatg (Seq ID No: 1342)

Homo sapiens ribosomal protein $29 (RPS29):
gcttcttecttttacctegttgecactgectgagagecaagatyg (Seqg ID No: 1343)

Homo sapiens ribosomal protein L15 (RPL1S):
agctctttectttececgtetggeggecagecatcaggtaagecaagatg (Seq ID No: 1344)

Homo sapiens ribosomal protein S2 (RPS2):
cgttcttetttteccgacaaaacaccaaatg (Seqg ID No: 1345)

Homo sapiens ribosomal protein L14 (RPL14):
gggtcttcttecttetegectaacgecgecaacatg (Seqg ID No: 1346)

Homo sapiens ribosomal protein $S14 (RPS14):
ctctetttecggtgtggagtctggagacgacgtgecagaaatg (Seq ID No: 1347)

Homo sapiens ribosomal protein L10 (RPL1O):
gcgectetttecctteggtgtgecactgaagatectggtgtegecatg (Seg ID No: 1348)

Homo sapiens ribosomal protein L10a (RPL10A):
tagtctcttttceceggttagecgecggegtgagaagecatg (Seqg ID No: 1349)

Homo sapiens ribosomal protein L35 (RPL35):
tcectettteccteggagegggeggeggegttggeggettgtgecagecaatyg
(Seq ID No: 1350)

Homo sapiens ribosomal protein L13a (RPL13A):
ccteccteetttteccaageggetgecgaagatyg (Seq ID No: 1351)

Homo sapiens ribosomal protein L36 (RPL36):
cagccctteccgecacggecgtcectectggagagcagecagecatg (Seg ID No: 1352)

Homo sapiens ribosomal protein L36a (RPL36A):
gtttctttectttececgegecgatagegetcacgecaagecatg (Seqg ID No: 1353)

Homo sapiens ribosomal protein L41 (RPL41):
tecgee tttectcectcecggecttagegecatttttttggaaacctcetgegecatg
(Seq ID No: 1354)

Homo sapiens ribosomal protein S18 (RPS18):
cgctcetcetcettccacaggaggectacacgecgecgettgtgetgecagecatg
(Seg ID No: 1355)
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Homo sapiens ribosomal protein S24 (RPS24):
ggttctcttttcecctecttggetgtcectgaagatagatecgecatecatg (Seq ID No: 1356)

Homo sapiens ribosomal protein L8 (RPL8):
tttcctecttteggecgegetggtgaacaggtaggtcatecttgeggecttgeggeatg
(Seq ID No: 1357)

Homo sapiens ribosomal protein L34 (RPL34):
cttectecttecggggacgttgtetgcaggtaty (Seqg ID No: 1358)

Homo sapiens ribosomal protein S17 (RPS17):
gtttcctcttttaccaaggaccecgeccaacatg (Seqg ID No: 1359)

Homo sapiens ribosomal protein SA (RPSA):
ctgtcttttcecgtgctacctgcagaggggtccatacggegttgttectggattcecegtegtaactta
aagggaaattttcacaatg (Seqg ID No: 1360)

Homo sapiens eukaryotic translation initiation factor 3, subunit C
(EIF3C):
cttctctecteggegtttcececgetgtcagggeectgeggtgtgactecgegggetcagetggtecggece
gtagcacctccgegecgtegecatg (Seg ID No: 1361)

Homo sapiens poly(A) binding protein, cytoplasmic 1 (PABPCL):
cgctctcectectectcacggaaaggtcgecggectgtggeeectgegggecagecgtgeccgagatyg
(Seq ID No: 1362)

Homo sapiens tubulin, beta 1 class VI (TUBB1l):
cactcccttccaaaagcatgacaggcagaaagcagagaagggceccaggactggectgagggeggggag
ctgggcctctggggtggacacacccttggtcacattgtgagggtagettggttggeccagtcecccacce
actgcagtgaccacagttgtgttgggctcacaccagtgaaccgaagctctggattctgagagtcetg
aggattccgtgaagatctcagacttgggctcagagcaaggatg (Seq ID No: 1363)

PpLuc(GC) - A64N64

GGGAGADAGCTTGAGGATGGAGGACGCCAAGAACATCAAGAAGGGCCCGGCGCCCTTCTA
CCCGCTGGAGGACGGGACCGCCGGCGAGCAGCTCCACARAGGCCATGAAGCGGTACGCCCT
GGTGCCGGGCACGATCGCCTTCACCGACGCCCACATCGAGGTCGACATCACCTACGCGGA
GTACTTCGAGATGAGCGTGCGCCTGGCCGAGGCCATGAAGCGGTACGGCCTGAACACCAA
CCACCGGATCGTGGTGTGCTCGGAGAACAGCCTGCAGTTCTTCATGCCGGTGCTGGGCGC
CCTCTTCATCGGCGTGGCCGTCGCCCCGGCGAACGACATCTACAACGAGCGGGAGCTGCT
GAACAGCATGGGGATCAGCCAGCCGACCGTGGTGTTCGTGAGCARGAAGGGCCTGCAGAA
GATCCTGAACGTGCAGAAGAAGCTGCCCATCATCCAGAAGATCATCATCATGGACAGCAA
GACCGACTACCAGGGCTTCCAGTCGATGTACACGTTCGTGACCAGCCACCTCCCGCCGGE
CTTCAACGAGTACGACTTCGTCCCGGAGAGCTTCGACCGGGACAAGACCATCGCCCTGAT
CATGAACAGCAGCGGCAGCACCGGCCTGCCGAAGGGGGTGGCCCTGCCGCACCGGACCGT
CTGCGTGCGCTTCTCGCACGCCCGGGACCCCATCTTCGGCAACCAGATCATCCCGGACAC
CGCCATCCTGAGCGTGGTGCCGTTCCACCACGGCTTCGGCATGTTCACGACCCTGGGCTA
CCTCATCTGCGGCTTCCGGGTGGTCCTGATGTACCGGTTCGAGGAGGAGCTGTTCCTGCG
GAGCCTGCAGGACTACAAGATCCAGAGCGCGCTGCTCGTGCCGACCCTGTTCAGCTTCTT
CGCCAAGAGCACCCTGATCGACAAGTACGACCTGTCGAACCTGCACGAGATCGCCAGCGG
GGGCGCCCCGCTGAGCAAGGAGGTGGGCGAGGCCGTGGCCAAGCGGTTCCACCTCCCGGE
CATCCGCCAGGGCTACGGCCTGACCGAGACCACGAGCGCGATCCTGATCACCCCCGAGGG
GGACGACAAGCCGGGCGCCGTGGGCAAGGTGGTCCCGTTCTTCGAGGCCAAGGTGGTGGA
CCTGGACACCGGCAAGACCCTGGGCGTGAACCAGCGGGGCGAGCTGTGCGETGCGGGGGLC
GATGATCATGAGCGGCTACGTGAACAACCCGGAGGCCACCAACGCCCTCATCGACAAGGA
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CGGCTGGCTGCACAGCGGCGACATCGCCTACTGGGACGAGGACGAGCACTTCT TCATCGT
CGACCGGCTGAAGTCGCTGATCAAGTACAAGGGCTACCAGGTGGCGCCGGCCGAGCTGGA
GAGCATCCTGCTCCAGCACCCCAACATCTTCGACGCCGGCGTGGCCGGGCTGCCGGACGA
CGACGCCGGCGAGCTGCCGGCCGCEGTGETGGTGCTGGAGCACGGCAAGACCATGACGGA
GAAGGAGATCGTCGACTACGTGGCCAGCCAGGTGACCACCGCCAAGAAGCTGCGGGGCGG
CGTGGTGTTCGTGGACGAGGTCCCGAAGGGCCTGACCGGGAAGCTCGACGCCCGGARGAT
CCGCGAGATCCTGATCAAGGCCAAGAAGGGCGGCAAGAT CGCCGTGTARGACTAGTAGAT
CTAAAAAAAARAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAARAAAAAAAARAAAAA
AAARRAATGCATCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCARAGGCTCTTTTCAGAGC
CACCAGAATT (SEQ ID No: 1364)

PpLuc (GC) - albumin7 - A64N64
GGGAGAAAGCTTGAGGATGGAGGACGCCAAGAACATCAAGAAGGGCCCGGCGCCCTTCTA
CCCGCTGGAGGACGGGACCGCCGGCGAGCAGCTCCACAAGGCCATGAAGCGGTACGLCCCT
GGTGCCGGGCACGATCGCCTTCACCGACGCCCACATCGAGGTCGACATCACCTACGCGGA
GTACTTCGAGATGAGCGTGCGCCTGGCCGAGGCCATGAAGCGGTACGGCCTGAACACCAA
CCACCGGATCGTGGTGTGCTCGGAGAACAGCCTGCAGTTCTTCATGCCGGTGCTGGGCGC
CCTCTTCATCGGCGTGGCCGTCGCCCCGGCGAACGACATCTACAACGAGCGGGAGCTGCT
GAACAGCATGGGGATCAGCCAGCCGACCGTGGTGTTCGTGAGCAAGAAGGGCCTGCAGARA
GATCCTGAACGTGCAGAAGAAGCTGCCCATCATCCAGAAGATCATCATCATGGACAGCAA
GACCGACTACCAGGGCTTCCAGTCGATGTACACGTTCGTGACCAGCCACCTCCCGCCGGG
CTTCAACGAGTACGACTTCGTCCCGGAGAGCTTCGACCGGGACAAGACCATCGCCCTGAT
CATGAACAGCAGCGGCAGCACCGGCCTGCCGAAGGGGGTGGCCCTGCCGCACCGGACCGL
CTGCGTGCGCTTCTCGCACGCCCGGGACCCCATCTTCGGCAACCAGATCATCCCGGACAC
CGCCATCCTGAGCGTGGTGCCGTTCCACCACGGCTTCGGCATGTTCACGACCCTGGGCTA
CCTCATCTGCGGCTTCCGGGTGGTCCTGATGTACCGGTTCGAGGAGGAGCTGTTCCTGCG
GAGCCTGCAGGACTACAAGATCCAGAGCGCGCTGCTCGTGCCGACCCTGTTCAGCTTCTT
CGCCAAGAGCACCCTGATCGACAAGTACGACCTGTCGAACCTGCACGAGATCGCCAGCGG
GGGCGCCCCGCTGAGCAAGGAGGTGGGCGAGGCCGETGGCCAAGCGGETTCCACCTCCCGGG
CATCCGCCAGGGCTACGGCCTGACCGAGACCACGAGCGCGATCCTGATCACCCCCGAGGG
GGACGACAAGCCGGGCGCCGTGGGCAAGGTGGTCCCGTTCTTCGAGGCCAAGGTGGTGGA
CCTGGACACCGGCAAGACCCTGGGCGTGAACCAGCGGGGCGAGCTGTGCETGCGGGEGCT
GATGATCATGAGCGGCTACGTGAACAACCCGGAGGCCACCAACGCCCTCATCGACAAGGA
CGGCTGGCTGCACAGCGGCGACATCGCCTACTGGGACGAGGACGAGCACTTCTTCATCGT
CGACCGGCTGAAGTCGCTGATCAAGTACAAGGGCTACCAGGTGGCGCCGGCCGAGCTGGA
GAGCATCCTGCTCCAGCACCCCAACATCTTCGACGCCGGCGETGGCCGGGCTGCCGGACGA
CGACGCCGGCGAGCTGCCGGCCGCEGTGGETGGTGCTGGAGCACGGCAAGACCATGACGGA
GAAGGAGATCGTCGACTACGTGGCCAGCCAGGTGACCACCGCCAAGAAGCTGCGGGGLGE
CGTGGTGTTCGTGGACGAGGTCCCGAAGGGCCTGACCGGGAAGCTCGACGCCCGGAAGAT
CCGCGAGATCCTGATCAAGGCCAAGAAGGGCGGCAAGATCGCCGTGTAAGACTAGTGCAT
CACATTTAAAAGCATCTCAGCCTACCATGAGAATAAGAGAAAGARAATGAAGATCAATAG
CTTATTCATCTCTTTTTCTTTTTCGTTGGTGTAAAGCCAACACCCTGTCTAAAAAACATA
AATTTCTTTAATCATTTTGCCTCTTTTCICTGTGCTTCAATTAATAAAARATGGAAAGAA
CCTAGATCTAAAAAAAAAARAANAAAAAAAAADAARAAAAAAAAAAAARAARARARAAARAAAL
AAARAAAAAAADATGCATCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCAAAGGCTCTTT
TCAGAGCCACCAGAATT (SEQ ID No: 1365)

RPL32RPL32 - PpLuc{(GC) - A64N64
GGGGCGCTGCCTACGGAGGTGGCAGCCATCTCCTTCTCGGCATCAAGCTTGAGGATGGAG
GACGCCAAGAACATCAAGAAGGGCCCGGCGCCCTTCTACCCGCTGGAGGACGGGACCGCC
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GGCGAGCAGCTCCACAAGGCCATGAAGCGGTACGCCCTGGTGCCGGGCACGATCGCCTTC
ACCGACGCCCACATCGAGGTCGACATCACCTACGCGGAGTACTTCGAGATGAGCGTGCGC
CTGGCCGAGGCCATGAAGCGGTACGGCCTGAACACCAACCACCGGATCGTGGTGTGCTCG
GAGAACAGCCTGCAGTTCTTCATGCCGGTGCTGGGCGCCCTCTTCATCGGCGTGGCCGTC
GCCCCGGCGAACGACATCTACAACGAGCGGGAGCTGCTGAACAGCATGGGGATCAGCCAG
CCGACCGTGGTGTTCGTGAGCAAGAAGGGCCTGCAGAAGATCCTGAACGTGCAGAAGAAG
CTGCCCATCATCCAGAAGATCATCATCATGGACAGCAAGACCGACTACCAGGGCTTCCAG
TCGATGTACACGTTCGTGACCAGCCACCTCCCGCCGGGCTTCAACGAGTACGACTTCGTC
CCGGAGAGCTTCGACCGGGACAAGACCATCGCCCTGATCATGAACAGCAGCGGCAGCACC
GGCCTGCCGAAGGGGGTGGCCCTGCCGCACCGGACCGCCTGCGTGCGCTTCTCGCACGLC
CGGGACCCCATCTTCGGCAACCAGATCATCCCGGACACCGCCATCCTGAGCGTGGTGCCG
TTCCACCACGGCTTCGGCATGTTCACGACCCTGGGCTACCTCATCTGCGGCTTCCGGGTG
GTCCTGATGTACCGGTTCGAGGAGGAGCTGTTCCTGCGGAGCCTGCAGGACTACAAGATC
CAGAGCGCGCTGCTCGTGCCGACCCTGTTCAGCTTCTTCGCCAAGAGCACCCTGATCGAC
AAGTACGACCTGTCGAACCTGCACGAGATCGCCAGCGGGGGCGCCCCGCTGAGCAAGGAG
GTGGGCGAGGCCGTGGCCAAGCGGTTCCACCTCCCGGGCATCCGCCAGGGCTACGGCCTG
ACCGAGACCACGAGCGCGATCCTGATCACCCCCGAGGGGGACGACAAGCCGGGCGCLGTG
GGCARAGGTGGTCCCGTTCTTCGAGGCCAAGGTGGTGGACCTGGACACCGGCAAGACCCTG
GGCGTGAACCAGCGGGGCGAGCTGTGCGTGCGGGGGCCGATGATCATGAGCGGCTACGTG
AACAACCCGGAGGCCACCAACGCCCTCATCGACAAGGACGGCTGGCTGCACAGCGGCGAC
ATCGCCTACTGGGACGAGGACGAGCACTTCTTCATCGTCGACCGGCTGAAGTCGCTGATC
AAGTACAAGGGCTACCAGGTGGCGCCGGCCGAGCTGCGAGAGCATCCTGCTCCAGCACCCC
AACATCTTCGACGCCGGCGTGGCCGGGCTGCCGGACGACGACGCCGGCGAGCTGCCGGLC

© GCGGTGGTGGTGCTGGAGCACGGCAAGACCATGACGGAGAAGGAGATCGTCGACTACGTG

GCCAGCCAGGTGACCACCGCCAAGAAGCTGCGGGGCGGCGTGGTGTTCGTGGACGAGGTC
CCGAAGGGCCTGACCGGGAAGCTCGACGCCCGGAAGATCCGCGAGATCCTGATCAAGGCC
AAGAAGGGCGGCAAGATCGCCGTGTAAGACTAGTAGATCTARAARAAAARARAAAARARA
AAARAAAAARARAAPAAAAAAAAAAAAAAARARAAAAAARAAARARAAATGCATCCCCCCCCCCC
CCCCCCCCCCCCCCCCCCCCARAGGCTCTTTTCAGAGCCACCAGAATT (SEQ ID No:

RPL32 - PpLuc{GC) - albumin7 - A64N64

GGGGCGCTGCCTACGGAGGTGGCAGCCATCTCCTTCTCGGCATCAAGCTTGAGGATGGAG
GACGCCAAGAACATCAAGAAGGGCCCGGCGCCCTTCTACCCGCTGGAGGACGGGACCGCC
GGCGAGCAGCTCCACAAGGCCATGAAGCGGTACGCCCTGGTGCCGGGCACGATCGCCTTC
ACCGACGCCCACATCGAGGTCGACATCACCTACGCGGAGTACTTCGAGATGAGCGTGCGC
CTGGCCGAGGCCATGAAGCGGTACGGCCTGAACACCAACCACCGGATCGTGGTGTGCTCG
GAGAACAGCCTGCAGTTCTTCATGCCGGTGCTGGGCGCCCTCTTCATCGGCGTGGCCGTC
GCCCCGGCGAACGACATCTACAACGAGCGGGAGCTGCTGAACAGCATGGGGATCAGCCAG
CCGACCGTGGTGTTCGTGAGCARGAAGGGCCTGCAGAAGATCCTGAACGTGCAGAAGAAG
CTGCCCATCATCCAGAAGATCATCATCATGGACAGCAAGACCGACTACCAGGGCTTCCAG
TCGATGTACACGTTCGTGACCAGCCACCTCCCGCCGGGCTTCAACGAGTACGACTTCGTC
CCGGAGAGCTTCGACCGGGACAAGACCATCGCCCTGATCATGAACAGCAGCGGCAGCACC
GGCCTGCCGAAGGGGGTGGCCCTGCCGCACCGGACCGCCTGCETGCGCTTCTCGCALCGLC
CGGGACCCCATCTTCGGCAACCAGATCATCCCGGACACCGCCATCCTGAGCGTGGTGCCG
TTCCACCACGGCTTCGGCATGTTCACGACCCTGGGCTACCTCATCTGCGGCTTCCGGGTG
GTCCTGATGTACCGGTTCGAGGAGGAGCTGTTCCTGCGGAGCCTGCAGGACTACRAAGATC
CAGAGCGCGCTGCTCGTGCCGACCCTGTTCAGCTTCTTCGCCAAGAGCACCCTGATCGAC
AAGTACGACCTGTCGAACCTGCACGAGATCGCCAGCGGGGGECGCCCCGCTGAGCAAGGAG
GTGGGCGAGGCCGTGGCCAAGCGGTTCCACCTCCCGGGCATCCGCCAGGGCTACGGCCTG
ACCGAGACCACGAGCGCGATCCTGATCACCCCCGAGGGGGACGACAAGCCGGGCGCCGETGE
GGCAAGGTGGTCCCGTTCTTCGAGGCCAAGGTGGTGGACCTGGACACCGGCAAGACCCTG

1366)
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GGCGTGAACCAGCGGGGCGAGCTGTGCGTGCGGGGGCCGATGATCATGAGCGGCTACGTG
AACAACCCGGAGGCCACCAACGCCCTCATCGACALAGGACGGCTGGCTGCACAGCGGLGAC
ATCGCCTACTGGGACGAGGACGAGCACTTCTTCATCGTCGACCGGCTGAAGTCGCTGATC
AAGTACAAGGGCTACCAGGTGGCGCCGGCCGAGCTGGAGAGCATCCTGCTCCAGCACCCC
AACATCTTCGACGCCGGCGTGGCCEGGCTGCCGGACGACGACGCCGGCGAGCTGCCGGLC
GCGGTGGTGGTGCTGGAGCACGGCAAGACCATGACGGAGAAGGAGATCGTCGACTACGTG
GCCAGCCAGGTGACCACCGCCAAGAAGCTGCGGGGLGECETGETGTTCGTGGACGAGGTC
CCGAAGGGCCTGACCGGGAAGCTCGACGCCCGGAAGATCCGCGAGATCCTGATCAAGGCC
AAGAAGGGCGGCAAGATCGCCGTGTAAGACTAGTGCATCACATTTARAAGCATCTCAGCC
TACCATGAGAATAAGAGAAAGAAAATGAAGATCAATAGCTTATTCATCTCTTTTTCTTTT
TCGTTGGTGTAAAGCCAACACCCTGTCTAAARAAACATAAATTTCTTTAATCATTTTGCCT
CTTTTCTCTGTGCTTCAATTAATAARARATGGAAAGAACCTAGATCTAAAAAANAARNAAA
AAAAABAADAAAAAAAAAAAAAAAAAAARAAAAAAAAAAARAAAAARRAAARTGCATCCCC
CCCCCCCCCCCCCCCCCCCCCCCCCCCAAAGGCTCTTTTCAGAGCCACCAGAATT (SEQ ID
No: 1367)

5"UTR of human ribosomal protein Large 32 (RPL32) lacking the 5/
terminal oligopyrimidine tract
GGCGCTGCCTACGGAGGTGGCAGCCATCTCCTTCTCGGCATC (SEQ ID No. 1368)

Human albumin 3’ UTR

CATCACATTT AAAAGCATCT CAGCCTACCA TGAGAATAAG AGAAAGAAAA TGAAGATCAA
AAGCTTATTC ATCTGTTTTT CTTTTTCGTT GGTGTARAAGC CAACACCCTG TCTAARAAAC
ATAAATTTCT TTAATCATTT TGCCTCTITTT CTCTGTGCTT CAATTAATAA AAAATGGAAA

GAATCT (SEQ ID No: 1369)

3’"UTR of Homo sapiens hemoglobin, alpha 1 (HBAL)
gctggagecctcggtggeccatgettettgeccettgggecteccceececagecectectececttectyg

cacccgtaccccegtggtcetttgaataaagtectgagtgggecgge (SEQ ID No: 1370)

3'UTR of Homo sapiens hemoglobin, alpha 2 (HBA2)
gctggagecteggtagecgttectectgececgetgggecteccaacgggeectectecectecttyg
caccggceccttectggtetttgaataaagtctgagtgggecag (SEQ ID No: 1371)

3UTR of Homo sapiens hemoglobin, beta (HBB)
Getegetttettgetgtceccaatttctattaaaggttectttgttececctaagteccaactactaaact
gggggatattatgaagggccttgagcatctggattctgectaataaaaaacatttattttcattge
(SEQ ID No: 1372)

3'UTR of Homo sapiens tyrosine hydroxylase (TH)
gtgcacggcgtccctgagggceccttcccaacctecectggtectgecactgteececggagetcaggcee

ctggtgaggggctgggtccecgggtgeccecccatgecctecectgetgecaggeteccactgecectyg
cacctgcttctcagecgecaacagetgtgtgtgecegtggtgaggttgtgetgectgtggtgaggtece
tgtectggetceecagggtectgggggetgetgecactgecctecgecettecetgacactgtetget
gceccaatcaccgtcacaataaaagaaactgtggtetceta (SEQ ID No: 1373)

3’UTR of Homo sapiens arachidonate 15-lipoxygenase (ALOX15)
gcgtcegecacectttggttatttcageccccatcaceccaagecacaagetgaccecttegtggtta

tagccecctgcececteccaagtceccaccecctetteccatgtececcacceetecctagaggggeaccttttcea
tggtctctgcacccagtgaacacattttactctagaggcatcacctgggaccttactectectttcee
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ttectteetectttectatettecttectetetetettectetttettcattecagatetatatgge
aaatagccacaattatataaatcatttcaagactagaatagggggatataatacatattactccac
accttttatgaatcaaatatgatttttttgttgttgttaagacagagtctcactttgacacccagg
ctggagtgcagtggtgccatcaccacggctcactgcagectcagegtecctgggetcaaatgatect
cccacctcecagectectgagtagetgggactacaggectcatgeccatcatgeccagetaatatttttt
tattttcgtggagacggggcctcactatgttgectaggectggaaataggattttgaacccaaattyg
agtttaacaataataaaaagttgttttacgctaaagatggaaaagaactaggactgaactatttta
aataaaatattggc (SEQ ID No: 1374)

3'UTR of Homo sapiens collagen, type I, alpha 1 (COL1Al)
actccecctceccatceccaacctggetececteccacccaaccaactttcececccaaccecggaaacagaca

agcaacccaaactgaaccccecctcaaaageccaaaaaatgggagacaatttcacatggactttggaaa
atatttttttectttgcattcatctectcaaacttagtttttatctttgaccaaccgaacatgacca
aaaaccaaaagtgcattcaaccttaccaaaaaaaaaaaaaaaaaaagaataaataaataacttttt
aaaaaaggaagcttggtccacttgettgaagacccatgcgggggtaagteectttctgeecegttygy
gcttatgaaaccccaatgetgecctttetgetectttcteccacaccecececttggggectececectee
actcctteccaaatctgtcteecccagaagacacaggaaacaatgtattgtetgeccagecaatcaaa
ggcaatgctcaaacacccaagtggcccccaccctcageccgetectgececgeccageaccccecagyg
ccetgggggacctggggttetcagactgecaaagaagecttgecatctggegetececatggetett
gcaacatcteccceccttegtttttgagggggtecatgecgggggagecaccageccctcactgggttceg
gaggagagtcaggaagggccacgacaaagcagaaacatcggatttggggaacgcegtgtcaatcect
tgtgccgcagggctgggcgggagagactgtictgttecttgtgtaactgtgttgetgaaagactac
ctecgttettgtettgatgtgtcaccggggcecaactgectgggggecggggatgggggcagggtggaag
cggctcceccecattttataccaaaggtgectacatctatgtgatgggtggggtggggagggaatcactyg
gtgctatagaaattgagatgccececccaggcecagcaaatgttectttttgttcaaagtetattttt
attccttgatatttttetttttttttttttttttttgtggatggggacttgtgaatttttctaaag
gtgctatttaacatgggaggagagcgtgtgeggctccagecccageccgcetgetecactttceccacect
ctcteccacctgectectggettctecaggectectgetectecgacctetectectetgaaacccteectee
acagctgcagcccatccteccggetcectectagtetgtectgegtectetgtececcegggttteag
agacaacttcccaaagcacaaagcagtttttceccctaggggtgggaggaagcaaaagactcectgta
cctattttgtatgtgtataataatttgagatgtttttaattattttgattgectggaataaageatyg
tggaaatgacccaaacataa (SEQ ID No: 1375)

albumin7 37UTR
CATCACATTTAAAAGCATCTCAGCCTACCATGAGAATAAGAGARAGAAAATGAAGATCAATAGCTT
ATTCATCTCTTTTTCTTTTTCGTTGGTGTAAAGCCAACACCCTGTCTAAAAAACATAAATTTCTTT
AATCATTTTGCCTCTTTTCTCTGTGCTTCAATTAATAAAAAATGGAAAGAACCT (SEQ ID No:
13706)

Human albumin 3’UTR + poly(A) sequence

CATCACATTT AAAAGCATCT CAGCCTACCA TGAGAATAAG AGAAAGAARA TGAAGATCAA
AAGCTTATTC ATCTGTTTTT CTTTTTCGTT GGTGTAAAGC CAACACCCTG TCTAAAAAAC
ATARAATTTCT TTAATCATTT TGCCTCTTTT CTCTGTGCTT CAATTAATAA AAAATGGAAA
GAATCTAGAT CTAAAAAARAA AAAAAAAAAA AAAAAAAAAA AAAAAAANAAA AAAAAARAARA
AAAAAAAAAA AAAARA (SEQ ID No: 1377)
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Human albumin 3’UTR fragment 1

ARAAGCATCT CAGCCTACCA TGAGAATAAG
ATCTGTTTTT CTTTTTCGTT GGTGTAAAGC
TTAATCATTT TGCCTCTTTIT CTCTGTGCTT

Human albumin 3“UTR fragment 2
CATCACATTT AAAAGCATCT CAGCCTACCA
AAGCTTATTC ATCTGTTTTT CTTTTTCGTT
1379)

Human albumin 37UTR fragment 3
AAAAGCATCT CAGCCTACCA TGAGAATAAG
ATCTGTTTTT CTTTTTCGTT GGTGTAAAGC
1380)

Human albumin 3’UTR fragment 4
CAGCCTACCA TGAGAATAAG AGAAAGAAAA
CTTTTTCGTT GGTGTAAAGC CAACACCCTG
1381)

Human albumin 3’UTR fragment 5
TGAGAATAAG AGAAAGAARA TGAAGATCAA
GGTGTAAAGC CAACACCCTG TCTAAAAAAC
1382)

Human albumin 3’UTR fragment 6
AGAAAGAAAA TGAAGATCAA AAGCTTATTC
CAACACCCTG TCTAAAAAAC ATAAATTTICT
1383)

Human albumin 3’UTR fragment 7
TGAAGATCAA AAGCTTATTC ATCTGTTTTT
TCTAAAAAAC ATAAATTTCT TTAATCATTT
1384)

Human albumin 3’UTR fragment 8
AAGCTTATTC ATCTGTTTTT CTITTTTCGTT
ATAAATTTCT TTAATCATTT TGCCTICTTTT
1385)

Human albumin 3’UTR fragment 9
ATCTGTTTTT CTTTTTCGTT GGTGTAAAGC
TTAATCATTT TGCCTCTTTT CTCTGTGCTT
1386)

AGAAAGAARA
CAACACCCTG
CAATT (SEQ

TGAGAATAAG
GGTGTAAAGC

AGAAAGAAAR
CAACACCCTG

TGAAGATCAA
TCTAAAAAAC

AAGCTTATTC
ATAAATTTCT

ATCTGTTTTT
TTAATCATTT

CTTTTTCGTT
TGCCTCTTTT

GGTGTAAAGC
CTCTGTGCTT

CAACACCCTG
CAATTAATAA

PCT/EP2013/000938

TGAAGATCAA
TCTAAAMAAC
ID No:

AGAAAGAAAA
CAACACCCTG

TGAAGATCAA
TCTARAAAAC

AAGCTTATTC
ATAAATTTCT

ATCTGTTTTT
TTAATCATTT

CTTTTTCGTT
TGCCTCTITT

GGTGTAAAGC
CTCTGTGCTT

CAACACCCTG
CAATTAATAA

TCTARAAAAC
AAAATGGARA

AAGCTTATTC
ATAAATTTCT

1378)

TGAAGATCAA
(SEQ ID No:

AAGCTTATTC
(SEQ ID No:

ATCTGTTTTT
(SEQ ID No:

CTTTTTCGTT
(SEQ ID No:

GGTGTAAAGC
(SEQ ID No:

CRACACCCTG
(SEQ ID No:

TCTAAAAAAC
(SEQ ID No:

ATAARATTTCT
(SEQ ID No:
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Human albumin 3’UTR fragment 10

CAGCCTACCA TGAGAATAAG AGAAAGAAAA TGAAGATCAA AAGCTTATTC ATCTGTTTTT
CTTTTTCGTT GGTGTAAAGC CAACACCCTG TCTAAAAAAC ATAAATTTCT TTAATCATTT
TGCCTCTTTT CTCTGTGCTT CAATTAATAA A (SEQ ID No: 1387)

Human albumin 3’UTR fragment 11

TGAAGATCAA AAGCTTATTC ATCTGTTTTT CTTTTTCGTT GGTGTAAAGC CAACACCCIG
TCTAAAAAAC ATAAATTTCT TTAATCATTT TGCCTCTTTT CTCTGTGCTT CAATTAATAA
A {(SEQ ID No: 1388)

Human albumin 3’UTR fragment 12
CTTTTTCGTT GGTGTAAAGC CAACACCCTG TCTAAAAAAC ATAAATTTCT TTAATCATTT
TGCCTCTTTT CTCTGTGCTT CAATTAATAA A (SEQ ID No: 1389)

Human albumin 3’UTR fragment 13
AAGCTTATTC ATCTGTITTTT CTTTTTCGTT GGTGTAAAGC CAACACCCTG TCTAAAAAAC
(SEQ ID No: 1390)

Albumin7 37UTR - poly(A) sequence - poly(C) sequence - HL
CATCACATTTAAAAGCATCTCAGCCTACCATGAGAATAAGAGAAAGAAAATGAAGATCAATAGCTT
ATTCATCTCTTTTTCTTTTTCGTTGGTGTAAAGCCAACACCCTGTCTAAAAAACATAAATTTCTTT
AATCATTTTGCCTCTTTTCTCTGTGCTTCAATTAATAAAAAATGGAAAGAACCTAGATCTAARAAR
AAAAAAAADAAPMAAAARANAAAAAAAAARAAAAAAAAAARAAAARAAARARARAAAAAAAATGCATCCC
CCCCCCCCCCCCCCCCCCCCCCCCCCCCARAGGCTCTTTTCAGAGCCACCAGAATT (SEQ ID
No: 1391)

'Albumin7 37 UTR - poly(A) sequence - poly(C) seqguence

CATCACATTTAAAAGCATCTCAGCCTACCATGAGAATAAGAGAAAGARAATGAARGATCAATAGCTT
ATTCATCTCTTTTTCTTTTTCGTTGGTGTAARAGCCAACACCCTGTCTAAAAAACATAAATTTCTTT
AATCATTTTGCCTCITTTCTCTGTGCTTCAATTAATARRAAATGGARAGAACCTAGATCTARAARA
AAAAAAAAARAARAAARAAAAAAAAARAAAAAAARARAAAAAAARAARAAAAARAARATGCATCCC
CCCCCCCCCCCCCCCCCCCCCCCCCCCC (SEQ ID No: 1392)

Center, a-complex-binding portion of the 3’UTR of an a-globin gene
GCCCGATGGGCCTCCCAACGGGCCCTCCTCCCCTCCTTGCACCG (SEQ ID NO: 1393)

Histone stem-loop
CAAAGGCTCTTTTCAGAGCCACCA (SEQ ID NO: 1394)

ATP synthase lipid-binding protein, mitochondrial (atpbg2)
tagttt ctcctctcga acgccaggtg gagcaaccgg ccggataccyg ccacagccect
ggcaggcgge gctgtgatg (SEQ ID NO: 1385)

RPL35 - PpLuc(GC) -~ albumin7 - A64N64

GGGGAGCGGGCGEGCGGCETTGGCGGCTTGTGCAGCARAGCTTGAGGATGGAGGACGCCAA
GAACATCAAGAAGGGCCCGGCGCCCTTCTACCCGCTGGAGGACGGGACCGCCGGCGAGCA
GCTCCACAAGGCCATGAAGCGGTACGCCCTGGTGCCGGGCACGATCGCCTTCACCGALCGC
CCACATCGAGGTCGACATCACCTACGCGGAGTACTTCGAGATGAGCGTGCGCCTGGCCGA
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GGCCATGAAGCGGTACGGCCTGAACACCAACCACCGGATCGTGGTGTGCTCGGAGAACAG
CCTGCAGTTCTTCATGCCGGTGCTGGGCGCCCTCTTCATCGGCGTGGCCGTCGCCCCGGL
GAACGACATCTACAACGAGCGGGAGCTGCTGAACAGCATGGGCATCAGCCAGCCGACCGT
GGTGTTCGTGAGCAAGAAGGGCCTGCAGAAGATCCTGAACGTGCAGAAGAAGCTGCCCAT
CATCCAGAAGATCATCATCATGGACAGCAAGACCGACTACCAGGGCTTCCAGTCGATGTA
CACGTTCGTGACCAGCCACCTCCCGCCGGGCTTCAACGAGTACGACTTCGTCCCGGAGAG
CTTCGACCGGGACAAGACCATCGCCCTGATCATGAACAGCAGCGGCAGCACCGGCCTGLCC
GAAGGGGGTGGCCCTGCCGCACCGGACCGCCTGCGTGCGCTTCTCGCACGCCCGGGALCCC
CATCTTCGGCAACCAGATCATCCCGGACACCGCCATCCTGAGCGTGGTGCCGTTCCACCA
CGGCTTCGGCATGTTCACGACCCTGGGCTACCTCATCTGCGGCTTCCGGGTGGTCCTGAT
GTACCGGTTCGAGGAGGAGCTGTTCCTGCGGAGCCTGCAGGACTACAAGATCCAGAGCGC
GCTGCTCGTGCCGACCCTGTTCAGCTTCTTCGCCAAGAGCACCCTGATCGACAAGTACGA
CCTGTCGAACCTGCACGAGATCGCCAGCGGGGGCGCCCCGCTGAGCAAGGAGGTGGGCGA
GGCCGTGGCCAAGCGGTTCCACCTCCCGGGCATCCGCCAGGGCTACGGCCTGACCGAGAL
CACGAGCGCGATCCTGATCACCCCCGAGGGGGACGACAAGCCGGGCGCCGTGGGCAAGGT
GGTCCCGTTCTTCGAGGCCAAGGTGGTGGACCTGGACACCGGCAAGACCCTGGGCGTGAA
CCAGCGGGGCGAGCTGTGCGTGCGGGGGCCGATGATCATGAGCGGCTACGTGAACAACCC
GGAGGCCACCAACGCCCTCATCGACAAGGACGGCTGGCTGCACAGCGGCGACATCGCCTA
CTGGGACGAGGACGAGCACTTCTTCATCGTCGACCGGCTGAAGTCGCTGATCAAGTACAA
GGGCTACCAGGTGGCGCCGGCCGAGCTGGAGAGCATCCTGCTCCAGCACCCCAACATCTT
CGACGCCGGCGTGGCCEGGCTGCCGGACGACGACGCCGGCGAGCTGCCGGCCGCGETGGT
GGTGCTGGAGCACGGCAAGACCATGACGGAGAAGGAGATCGTCGACTACGTGGCCAGCCA
GGTGACCACCGCCAAGAAGCTGCGGGGCGGCGTGGTGTTCGTGGACGAGGTCCCGAAGGG
CCTGACCGGGAAGCTCGACGCCCGGARAGATCCGCGAGATCCTGATCAAGGCCAAGAAGGG
CGGCAAGATCGCCGTGTAAGACTAGTGCATCACATTTAAAAGCATCTCAGCCTACCATGA
GAATAAGAGAAAGAAAATGAAGATCAATAGCTTATTCATCTCTTTTTCTTTTTCGTTGGT
GTAAAGCCAACACCCTGTCTAARAAACATAAATTTCTTTAATCATTTTGCCTCTTTTCTC
TGTGCTTCAATTAATARAAAATGGARAGAACCTAGATCTAAAAAAAAANDAARAAARAADNDA
AAAAAAAARAAAAAARAAAAAAAAAAAAARAAAAAARAAAARAATGCATCCCCCCCCCCCC
CCCCCCCCCCCCCCCCCCCAAAGGCTCTTTTCAGAGCCACCAGAATT (SEQ ID NO:

RPL21 - PpLuc(GC) - albumin7 - A64N64

GGGGCCGGAACCGCCATCTTCCAGTAATTCGCCAARAAAGCTTGAGGATGGAGGACGCCAA
GAACATCAAGAAGGGCCCGGCGCCCTTCTACCCGCTGGAGGACGGGACCGCCGGCGAGCA
GCTCCACAAGGCCATGAAGCGGTACGCCCTGGTGCCGGGCACGATCGCCTTCACCGACGC
CCACATCGAGGTCGACATCACCTACGCGGAGTACTTCGAGATGAGCGTGCGCCTGGCCGA
GGCCATGAAGCGGTACGGCCTGAACACCAACCACCGGATCGTGGTGTGCTCGGAGAACAG
CCTGCAGTTCTTCATGCCGGTGCTGGGCGCCCTCTTCATCGGCGTGGCCGETCGCCCCGGL
GAACGACATCTACAACGAGCGGGAGCTGCTGAACAGCATGGGGATCAGCCAGCCGACCGT
GGTGTTCGTGAGCAAGAAGGGCCTGCAGAAGATCCTGAACGTGCAGAAGAAGCTGCCCAT
CATCCAGAAGATCATCATCATGGACAGCAAGACCGACTACCAGGGCTTCCAGTCGATGTA
CACGTTCGTGACCAGCCACCTCCCGCCGGGCTTCAACGAGTACGACTTCGTCCCGGAGAG
CTTCGACCGGGACAAGACCATCGCCCTGATCATGAACAGCAGCGGCAGCACCGGCCTGCC
GAAGGGGGTGGCCCTGCCGCACCGGACCGCCTGCETGCGCTTCTCGCACGCCCGGGACCC
CATCTTCGGCAACCAGATCATCCCGGACACCGCCATCCTGAGCGTGGTGCCGTTCCACCA
CGGCTTCGGCATGTTCACGACCCTGGGCTACCTCATCTGCGGCTTCCGGGTGGTCCTGAT
GTACCGGTTCGAGGAGGAGCTGTTCCTGCGGAGCCTGCAGGACTACAAGATCCAGAGCGC
GCTGCTCGTGCCGACCCTGTTCAGCTTCTTCGCCAAGAGCACCCTGATCGACAAGTACGA
CCTGTCGAACCTGCACGAGATCGCCAGCGGGGGCGCCCCGCTGAGCAAGGAGGTGGGCGA
GGCCGTGGCCAAGCGGTTCCACCTCCCGGGCATCCGCCAGGGCTACGGCCTGACCGAGAC
CACGAGCGCGATCCTGATCACCCCCGAGGGGGACGACAAGCCGGGCGCCGTGGGCAAGGT
GGTCCCGTTCTTCGAGGCCAAGGTGGTGGACCTGGACACCGGCAAGACCCTGGGCGTGAA
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CCAGCGGGGCGAGCTGTGCGTGCGGGGGCCGATGATCATGAGCGGCTACGTGAACAACCC
GGAGGCCACCAACGCCCTCATCGACARAGGACGGCTGGCTGCACAGCGGCGACATCGCCTA
CTGGGACGAGGACGAGCACTTCTTCATCGTCGACCGGCTGAAGTCGCTGATCAAGTACAA
GGGCTACCAGGTGGCGCCGGCCGAGCTGGAGAGCATCCTGCTCCAGCACCCCAACATCTT
CGACGCCGGCGTGGCCGGGCTGCCGGACGACGACGCCGGCGAGCTGCCGGCCGLGETGGT
GGTGCTGGAGCACGGCAAGACCATGACGGAGAAGGAGATCGTCGACTACGTGGCCAGCCA
GGTGACCACCGCCAAGAAGCTGCGGGGCEGCGTGGTGTTCGTGGACGAGGTCCCGAAGGG
CCTGACCGGGAAGCTCGACGCCCGGAAGATCCGCGAGATCCTGATCAAGGCCAAGAAGGG
CGGCAAGATCGCCGTGTAAGACTAGTGCATCACATTTAAAAGCATCTCAGCCTACCATGA
GAATAAGAGAAAGAAAATGAAGATCAATAGCTTATTCATCTCTTTTTCTTTTTCGTTGGT
GTAAAGCCAACACCCTGTCTARAAAAACATARATTTCTTTAATCATTTTGCCTCTTTTCTC
TCGTGCTTCAATTAATAAAAAATGGAAAGAACCTAGATCTAAAAAAAARAAARAARAARRARAAL
AAAAAAAAAAAARAAAAAAANAAAAAAAAANAAAARARAAAARATGCATCCCCCCCCCCCC
CCCCCCCCCCCCCCCCCCCARAGGCTCTTTTCAGAGCCACCAGAATT (SEQ ID NO:

ATP5A1 - PpLuc(GC) - albumin7 ~ A64N64
GGGCGGCTCGGCCATTTTGTCCCAGTCAGTCCGGAGGCTGCGGCTGCAGAAGTACCGCCT
GCGGAGTAACTGCAAAGAAGCTTGAGGATGGAGGACGCCAAGAACATCAAGAAGGGCCCG
GCGCCCTTCTACCCGCTGGAGGACGGGACCGCCGGCGAGCAGCTCCACAAGGCCATGAAG
CGGTACGCCCTGGTGCCGGGCACGATCGCCTTCACCGACGCCCACATCGAGGTCGACATC
ACCTACGCGGAGTACTTCGAGATGAGCGTGCGCCTGGCCGAGGCCATGAAGCGGTACGGC
CTGAACACCAACCACCGGATCGTGGTGTGCTCGGAGAACAGCCTGCAGTTCTTCATGCCG
GTGCTGGGCGCCCTCTTCATCGGCGTGGCCGTCGCCCCGGCGAACGACATCTACAACGAG
CGGGAGCTGCTGAACAGCATGGGGATCAGCCAGCCGACCGTGGTGTTCGTGAGCAAGARAG
GGCCTGCAGAAGATCCTGAACGTGCAGAAGAAGCTGCCCATCATCCAGARAGATCATCATC
ATGGACAGCAAGACCGACTACCAGGGCTTCCAGTCGATGTACACGTTCGTGACCAGCCAC
CTCCCGCCGGGCTTCAACGAGTACGACTTCGTCCCGGAGAGCTTCGACCGGGACAAGACC
ATCGCCCTGATCATGAACAGCAGCGGCAGCACCGGCCTGCCGAAGGGGGTGGCCLCTGCCG
CACCGGACCGCCTGCGTGCGCTTCTCGCACGCCCGGGACCCCATCTTCGGCAACCAGATC
ATCCCGGACACCGCCATCCTGAGCGTGGTGCCGTTCCACCACGGCTTCGGCATGTTCACG
ACCCTGGGCTACCTCATCTGCGGCTTCCGGGTGGTCCTGATGTACCGGTTCGAGGAGGAG
CTGTTCCTGCGGAGCCTGCAGGACTACAAGATCCAGAGCGCGCTGCTCGTGCCGACCCTG
TTCAGCTTCTTCGCCAAGAGCACCCTGATCGACAAGTACGACCTGTCGAACCTGCACGAG
ATCGCCAGCGGGGGCGCCCCGCTGAGCAAGGAGGTGGGCGAGGCCGTGGCCAAGCGGTTC
CACCTCCCGGGCATCCGCCAGGGCTACGGCCTGACCGAGACCACGAGCGCGATCCTGATC
ACCCCCGAGGGGGACGACAAGCCGGGCGCCETGGGCAAGGTGGTCCCGTTCTTCGAGGCC
AAGGTGGTGGACCTGGACACCGGCARGACCCTGGGCGTGAACCAGCGGGGCGAGCTGTGC
GTGCGGGGGCCGATGATCATGAGCGGCTACGTGAACAACCCGGAGGCCACCAACGCCCTC
ATCGACAAGGACGGCTGGCTGCACAGCGGCGACATCGCCTACTGGGACGAGGACGAGCAC
TTCTTCATCGTCGACCGGCTGAAGTCGCTGATCAAGTACAAGGGCTACCAGGTGGCGCCG
GCCGAGCTGGAGAGCATCCTGCTCCAGCACCCCAACATCTTCGACGCCGGCGTGGCCGEG
CTGCCGGACGACGACGCCGGCGAGCTGCCGGCCGCGETGGTGGTGCTGGAGCACGGCAAG
ACCATGACGGAGAAGGAGATCGTCGACTACGTGGCCAGCCAGGTGACCACCGCCAAGAAG
CTGCGGGGCGGCGTGCTGTTCGTGGACGAGGTCCCGAAGGGCCTGACCGGGAAGCTCGAC
GCCCGGAAGATCCGCGAGATCCTGATCAAGGCCAAGARGGGCGGCAAGATCGCCGTGTAA
GACTAGTGCATCACATTTAAAAGCATCTCAGCCTACCATGAGAATAAGAGAAAGAAAATG
AAGATCAATAGCTTATTCATCTCTTTTTCTTTTTCGTTGGTGTAAAGCCAACACCCTGTC
TAAAAAACATAAATTTCTTTAATCATTTTGCCTCTTTITCTCTGTGCTTCAATTAATAARA
AATGGAAAGAACCTAGATCTAAAAAAAAAAAAAAAAAAAAAAAAARAAAAAAANARARDA
AARAAAARAARAAAAAAAAAAAANAATGCATCCCCCCCCCCCCCCCCCCCCCcCeeceeceee
ARAGGCTCTTTTCAGRGCCACCAGAATT (SEQ ID NO: 1398)

1397)
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HSD17B4 - PpLuc(GC) - albumin7 - A64N6&4
GGGTCCCGCAGTCGGCGTCCAGCGGCTCTGCTTGTTCGTGTGTGTGTCGTTGCAGGLCCTT
ATTCAAGCTTGAGGATGGAGGACGCCAAGAACATCAAGAAGGGCCCGGCGCCCTTCTACC
CGCTGGAGGACGGGACCGCCGGCGAGCAGCTCCACAAGGCCATGAAGCGGTACGLCCCTGG
TGCCGGGCACGATCGCCTTCACCGACGCCCACATCGAGGTCGACATCACCTACGCGGAGT
ACTTCGAGATGAGCGTGCGCCTGGCCGAGGCCATGAAGCGGTACGGCCTGAACACCAACC
ACCGGATCGTGGTGTGCTCGGAGAACAGCCTGCAGTTCTTCATGCCGETGCTGGGECGLCC
TCTTCATCGGCGTGGCCGTCGCCCCGGCGAACGACATCTACAACGAGCGGGAGCTGCTGA
ACAGCATGGGGATCAGCCAGCCGACCGTGGTGTTCGTGAGCAAGAAGGGCCTGCAGAAGA
TCCTGAACGTGCAGAAGAAGCTGCCCATCATCCAGAAGATCATCATCATGGACAGCAAGA
CCGACTACCAGGGCTTCCAGTCGATGTACACGTTCGTGACCAGCCACCTCCCGCCGGEAT
TCAACGAGTACGACTTCGTCCCGGAGAGCTTCGACCGGGACAAGACCATCGCCCTGATCA
TGAACAGCAGCGGCAGCACCGGCCTGCCGAAGGGGGETGGCCCTGCLCGCALCGGALCCGLCT
GCGTGCGCTTCTCGCACGCCCGGGACCCCATCTTCGGCAACCAGATCATCCCGGACACCG
CCATCCTGAGCGTGGTGCCGTTCCACCACGGCTTCGGCATGTTCACGACCCTGGGCTACC
TCATCTGCGGCTTCCGGGTGGTCCTGATGTACCGGTTCGAGGAGGAGCTGTTCCTGCGGA
GCCTGCAGGACTACAAGATCCAGAGCGCGCTGCTCGTGCCGACCCTGTTCAGCTTCTTCG
CCAAGAGCACCCTGATCGACAAGTACGACCTGTCGAACCTGCACGAGATCGCCAGCGGGEG
GCGCCCCGCTGAGCAAGGAGGTGGGCGAGGCCGTGGCCAAGCGGTTCCACCTCCCGGGCA
TCCGCCAGGGCTACGGCCTGACCGAGACCACGAGCGCGATCCTGATCACCCCCGAGGGGG
ACGACAAGCCGGGCGCCGTGGGCAAGGTGGTCCCGTTCTTCGAGGCCAAGGTGGTGGACC
TGGACACCGGCAAGACCCTGGGCGTGAACCAGCGGGGCGAGCTGTGCETGCGGGGGCCGA
TGATCATGAGCGGCTACGTGAACAACCCGGAGGCCACCAACGCCCTCATCGACAAGGACG
GCTGGCTGCACAGCGGCGACATCGCCTACTGGGACGAGGACGAGCACTTCTTCATCGTCG
ACCGGCTGAAGTCGCTGATCAAGTACAAGGGCTACCAGGTGGCGCCGGCCGAGCTGGAGA
GCATCCTGCTCCAGCACCCCAACATCTTCGACGCCGGCGTGGCCGGGCTGCCGGACGACG
ACGCCGGCGAGCTGCCGGCCGCGETGETGGETGCTGGAGCACGGCAAGACCATGACGGAGA
AGGAGATCGTCGACTACGTGGCCAGCCAGGTGACCACCGCCAAGAAGCTGCGGGGCGGCG
TGGTGTTCGTGGACGAGGTCCCGAAGGGCCTGACCGGGAAGCTCGACGCCCGGAAGATCC
GCGAGATCCTGATCAAGGCCAAGAAGGGCGGCAAGATCGCCGTGTAAGACTAGTGCATCA
CATTTAAAAGCATCTCAGCCTACCATGAGAATAAGAGAAAGARRATGAAGATCAATAGCT
TATTCATCTCTTTTTCTTTTTCGTTGGTGTAAAGCCAACACCCTGTCTAAAAANACATAAA
TTTCTTTAATCATTTTGCCTCTTTTCTCTGTGCTTCAATTAATARAAAATGGARAGAACC
TAGATCTAAAAAAAAAAAAAARAARAAAAAAAAAAAAAAAAAAAARAAAARAAARAAARAAAA
AAARAARAAARAATGCATCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCARAAGGCTCTTTTC
AGAGCCACCAGAATT (SEQ ID NO: 1399)

AIGl - PpLuc(GC) - albumin7 - A64N64

GGGCCGCCCAGCCGGTCCAGGCCTCTGGCGAACAAGCTTGAGCGATGGAGGACGCCAAGAA
CATCAAGAAGGGCCCGGCGCCCTTCTACCCGCTGGAGGACGGGACCGCCGGCGAGCAGCT
CCACAAGGCCATGAAGCGGTACGCCCTGGTGCCGGGCACGATCGCCTTCACCGACGLCCCA
CATCGAGGTCGACATCACCTACGCGGAGTACTTCGAGATGAGCGTGCGCCTGGCCGAGGC
CATGAAGCGGTACGGCCTGAACACCAACCACCGGATCGTGGTGTGCTCGGAGAACAGCCT
GCAGTTCTTCATGCCGGTGCTGGGCGCCCTCTTCATCGGCGTGGCCGTCGCCCCGGCGAA
CGACATCTACAACGAGCGGGAGCTGCTGAACAGCATGGGGATCAGCCAGCCGACCGTGGET
GTTCGTGAGCAAGAAGGGCCTGCAGAAGATCCTGAACGTGCAGRAAGAAGCTGCCCATCAT
CCAGAAGATCATCATCATGGACAGCAAGACCGACTACCAGGGCTTCCAGTCGATGTACAC
GTTCGTGACCAGCCACCTCCCGCCGGGCTTCAACGAGTACGACTTCGTCCCGGAGAGCTT
CGACCGGGACAAGACCATCGCCCTGATCATGAACAGCAGCGGCAGCACCGGCCTGCCGAA
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GGGGGTGGCCCTGCCGCACCGGACCGCCTGCGTGCGCTTCTCGCACGCCCGGGACCCCAT
CTTCGGCAACCAGATCATCCCGGACACCGCCATCCTGAGCGTGGTGCCGTTCCACCACGG
CTTCGGCATGTTCACGACCCTGGGCTACCTCATCTGCGGCTTCCGGGTGGTCCTGATGTA
CCGGTTCGAGGAGGAGCTGTTCCTGCGGAGCCTGCAGGACTACAAGATCCAGAGCGCGCT
GCTCGTGCCGACCCTGTTCAGCTTCTTCGCCAAGAGCACCCTGATCGACAAGTACGACCT
GTCGAACCTGCACGAGATCGCCAGCGGGGGCGCCCCGCTGAGCARGGAGGTGGGCGAGGC
CGTGGCCAAGCGGTTCCACCTCCCGGGCATCCGCCAGGGCTACGGCCTGACCGAGACCAC
GAGCGCGATCCTGATCACCCCCGAGGGGGACGACAAGCCGGGCGCCGTGGGCAAGGTGGET

‘CCCGTTCTTCGAGGCCAAGGTGGTGGACCTGGACACCGGCAAGACCCTGGGCGTGAACCA

GCGGGGCGAGCTGTGCGTGCGGGGGCCGATGATCATGAGCGGCTACGTGAACAACCCGGA
GGCCACCAACGCCCTCATCGACAAGGACGGCTGGCTGCACAGCGGCGACATCGCCTACTG
GGACGAGGACGAGCACTTCTTCATCGTCGACCGGCTGAAGTCGCTGATCAAGTACAAGGG
CTACCAGGTGGCGCCGGCCGAGCTGGAGAGCATCCTGCTCCAGCACCCCAACATCTTCGA
CGCCGGCGTGGCCGGGCTGCCGGACGACGACGCCGGCGAGCTGCCGGCCGCGGTGGTGGT
GCTGGAGCACGGCAAGACCATGACGGAGAAGGAGATCGTCCACTACGTGGCCAGCCAGGT
GACCACCGCCAAGAAGCTGCGGGGCGGCGTGGTGTTCGTGGACGAGGTCCCGAAGGGCCT
GACCGGGAAGCTCGACGCCCGGAAGATCCGCGAGATCCTGATCAAGGCCARGAAGGGCGG
CAAGATCGCCGTGTAAGACTAGTGCATCACATTTAAAAGCATCTCAGCCTACCATGAGAA
TAAGAGAAAGAARATGAAGATCAATAGCTTATTCATCTCTITTTTCTTTTTCGTTGGTGTA
AAGCCAACACCCTGTCTAAAARAACATAARATTTCTTTAATCATTTTGCCTCTTTTCTCTGT
GCTTCAATTAATAARARATGGAAAGAACCTAGATCTAAAARAAAAAAAAARAAAARARARA
AAAAAARAAAAAAAAARAAAAAAAAAAAAAARAARAAAAAAATGCATCCCCCLCCCCCCCCCC

-CCCCCCCCCCCCCCCCAAAGGCTCTTTTCAGAGCCACCAGAATT (SEQ ID NO: 1400)

COX6C - PpLuc(GC) - albumin7 - A64N64

GGAGTCAGGAAGGACGTTGGTGTTGAGGTTAGCATACGTATCAAGGACAGTAACTACCAA
GCTTGAGGATGGAGGACGCCAAGAACATCAAGAAGGGCCCGGCGCCCTTCTACCCGLTGE
AGGACGGGACCGCCGGCGAGCAGCTCCACAAGGCCATGAAGCGGTACGCCCTGGTGCCGG
GCACGATCGCCTTCACCGACGCCCACATCGAGGTCGACATCACCTACGCGGAGTACTTCG
AGATGAGCGTGCGCCTGGCCGAGGCCATGAAGCGGTACGGCCTGAACACCAACCACCGGA
TCGTGGTGTGCTCGGAGAACAGCCTGCAGTTCTTCATGCCGGTGCTGGGCGCCCTCTTCA
TCGGCGTGGCCGTCGCCCCGGCGAACGACATCTACAACGAGCGGGAGCTGCTGAACAGCA
TGGGGATCAGCCAGCCGACCGTGGTGTTCGTGAGCAAGAAGGGCCTGCAGAAGATCCTGA
ACGTGCAGAAGAAGCTGCCCATCATCCAGAAGATCATCATCATGGACAGCAAGACCGACT
ACCAGGGCTTCCAGTCGATGTACACGTTCGTGACCAGCCACCTCCCGCCGGGCTTCAACG
AGTACGACTTCGTCCCGGAGAGCTTCGACCGGGACAAGACCATCGCCCTGATCATGAACA
GCAGCGGCAGCACCGGCCTGCCGAAGGGGGTGGCCCTGCCGCACCGGACCGCCTGCGETGC
GCTTCTCGCACGCCCGGGACCCCATCTTCGGCAACCAGATCATCCCGGACACCGCCATCC
TGAGCGTGGTGCCGTTCCACCACGGCTTCGGCATGTTCACGACCCTGGGCTACCTCATCT
GCGGCTTCCGGGTGGTCCTGATGTACCGGTTCGAGGAGGAGCTGTTCCTGCGGAGCCTGC
AGGACTACARAGATCCAGAGCGCGCTGCTCGTGCCGACCCTGTTCAGCTTCTTCGCCAAGA
GCACCCTGATCGACAAGTACGACCTGTCGAACCTGCACGAGATCGCCAGCGGGGGLCGCCC
CGCTGAGCAAGGAGGTGGGCGAGGCCGTGGCCAAGCGGTTCCACCTCCCGGGCATCCGCC
AGGGCTACGGCCTGACCGAGACCACGAGCGCGATCCTGATCACCCCCGAGGGGGACGACA
AGCCGGGCGCCGTGGGCAAGGTGGTCCCGTTCTTCGAGGCCAAGGTGGTGGACCTGGACA
CCGGCAAGACCCTGGGCGTGAACCAGCGGGGCGAGCTGTGCGTGCGGGGGCCGATGATCA
TGAGCGGCTACGTGAACAACCCGGAGGCCACCAACGCCCTCATCGACAAGGACGGCTGGC
TGCACAGCGGCGACATCGCCTACTGGGACGAGGACGAGCACTTCTTCATCGTCGACCGGC
TGAAGTCGCTGATCAAGTACAAGGGCTACCAGGTGGCGCCGGCCGAGCTGGAGAGCATCC
TGCTCCAGCACCCCAACATCTTCGACGCCGGCGTGGCCGGGCTGCCGGACGACGACGCCG
GCGAGCTGCCGGCCGCGETGGTGGTGCTGGAGCACGGCAAGACCATGACGGAGAAGGAGA
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TCGTCGACTACGTGGCCAGCCAGGTGACCACCGCCAAGAAGCTGCGGGGCGGCGTGGTGT
TCGTGGACGAGGTCCCGAAGGGCCTGACCGGGAAGCTCGACGCCCGGAAGATCCGCGAGA
TCCTGATCAAGGCCAAGAAGGGCGGCAAGATCGCCGTGTAAGACTAGTGCATCACATTTA
ARAGCATCTCAGCCTACCATGAGAATAAGAGAAAGAARATGAAGATCAATAGCTTATTCA
TCTCTTTTTCTTTTTCGTTGGTGTAAAGCCAACACCCTGTCTAAAAAACATAAATTTCTT
TAATCATTTTGCCTCTTTTCTCTGTGCTTCAATTAATAAAAAATGGAAAGAACCTAGATC
TAAAAAAAAAARAAAAAAAAAAAAAAAAARAARARRAARAAAAAAARAAADAAAARRARRARA
AARAAATGCATCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCAAAGGCTCTTTTCAGAGCC
ACCAGAATT (SEQ ID NO: 1401)

ASAH1 - PpLuc(GC) - albumin7 - A64N64

GGGCCTCTGCTGGAGTCCGGGGAGTGGCGTTGGCTGCTAGAGCGAAGCTTGAGGATGGAG
GACGCCAAGAACATCAAGAAGGGCCCGGCGCCCTTCTACCCGCTGGAGGACGGGACCGCC
GGCGAGCAGCTCCACAAGGCCATGAAGCGGTACGCCCTGGTGCCGGGCACGATCGCCTTC
ACCGACGCCCACATCGAGGTCGACATCACCTACGCGGAGTACTTCGAGATGAGCGTGCGC
CTGGCCGAGGCCATGAAGCGGTACGGCCTGAACACCAACCACCGGATCGTGGTGTGCTCG
GAGAACAGCCTGCAGTTCTTCATGCCGGTGCTGGGCGCCCTCTTCATCGGCGTGGCCETC

-GCCCCGGCGAACGACATCTACAACGAGCGGGAGCTGCTGAACAGCATGGGGATCAGCCAG

CCGACCGTGGTGTTCGTGAGCAAGAAGGGCCTGCAGAAGATCCTGAACGTGCAGAAGAAG
CTGCCCATCATCCAGAAGATCATCATCATGGACAGCAAGACCGACTACCAGGGCTTCCAG
TCGATGTACACGTTCGTGACCAGCCACCTCCCGCCGGGCTTCAACGAGTACGACTTCGTC
CCGGAGAGCTTCGACCGGGACAAGACCATCGCCCTGATCATGAACAGCAGCGGCAGCACC
GGCCTGCCGAAGGGGGTGGCCCTGCCGCACCGGACCGCCTGCGTGCGCTTCTCGCACGCC
CGGGACCCCATCTTCGGCAACCAGATCATCCCGGACACCGCCATCCTGAGCGTGGTGCCG
TTCCACCACGGCTTCGGCATGTTCACGACCCTGGGCTACCTCATCTGCGGCTTCCGGGTG
GTCCTGATGTACCGGTTCGAGGAGGAGCTGTTCCTGCGGAGCCTGCAGGACTACAAGATC
CAGAGCGCGCTGCTCGTGCCGACCCTGTTCAGCTTCTTCGCCAAGAGCACCCTGATCGAC
AAGTACGACCTGTCGAACCTGCACGAGATCGCCAGCGGGGGCGCCCCGCTGAGCAAGGAG
GTGGGCGAGGCCGTGGCCAAGCGGTTCCACCTCCCGGGCATCCGCCAGGGCTACGGCCTG
ACCGAGACCACGAGCGCGATCCTGATCACCCCCGAGGGGGACGACAAGCCGGGCGCLGTG
GGCAAGGTGGTCCCGTTCTTCGAGGCCAAGGTGGTGGACCTGGACACCGGCAAGACCCTG
GGCGTGAACCAGCGGGGCGAGCTGTGCGTGCGGGGGCCGATGATCATGAGCGGCTACGTG
AACAACCCGGAGGCCACCAACGCCCTCATCGACAAGGACGGCTGGCTGCACAGCGGCGAC
ATCGCCTACTGGGACGAGGACGAGCACTTCTTCATCGTCGACCGGCTGAAGTCGCTGATC
AAGTACAAGGGCTACCAGGTGGCGCCGGCCGAGCTGGAGAGCATCCTGCTCCAGCACCCC
AACATCTTCGACGCCGGCGTGGCCGGGCTGCCGGACGACGACGCCGGCCAGCTGCCGGCC
GCGGTGGTGGTGCTGGAGCACGGCAAGACCATGACGGAGAAGGAGATCGTCGACTACGTG
GCCAGCCAGGTGACCACCGCCAAGAAGCTGCGGGGCGGCGTGGTGTTCGTGGACGAGGTC
CCGAAGGGCCTGACCGGGAAGCTCGACGCCCGGAAGATCCGCGAGATCCTGATCAAGGCC
AAGAAGGGCGGCAAGATCGCCGTGTAAGACTAGTGCATCACATTTARAAGCATCTCAGCC
TACCATGAGAATAAGAGARAGAAAATGAAGATCAATAGCTTATTCATCTCTTTTTCTTTT
TCGTTGGTGTARAGCCAACACCCTGTCTAAAAAACATAAATTTCTTTAATCATTTTGCCT
CTTTTCTCTGTGCTTCAATTAATAAAARATGGAAAGAACCTAGATCTARAAAAAAARAAAA
AAAAAAAADAAARAAAAAAAAAARAAAAAAARAAARAAAAAAAPRARARAAAAARAATGCATCCCC
CCCCCCCCCCCCCCCCCCCCCCCCCCCARAGGCTCTTTTCAGAGCCACCAGAATT (SEQ
NO: 1402)

mRPL21 - PpLuc(GC) - albumin7 - A64N64
GGGGCCGCCGCAGCCATCTTCCAGTAACTCGCCAAAAAGCTTGAGGATGGAGGACGCCAA
GAACATCAAGAAGGGCCCGGECGCCCTTCTACCCGCTGGAGGACGGGACCGCCGGCGAGLCA
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GCTCCACAAGGCCATGAAGCGGTACGCCCTGGTGCCGGGCACGATCGCCTTCACCGALCGC
CCACATCGAGGTCGACATCACCTACGCGGAGTACTTCGAGATGAGCGTGCGCCTGGCCGA
GGCCATGAAGCGGTACGGCCTGAACACCAACCACCGGATCGTGGTGTGCTCGGAGAACAG
CCTGCAGTTCTTCATGCCGGTGCTGGGCGCCCTCTTCATCGGCGTGGCCGTCGCCCCGGL
GAACGACATCTACAACGAGCGGGAGCTGCTGAACAGCATGGGGATCAGCCAGCCGACCGT
GGTGTTCGTGAGCAAGAAGGGCCTGCAGAAGATCCTGAACGTGCAGAAGAAGCTGCCCAT
CATCCAGAAGATCATCATCATGGACAGCAAGACCGACTACCAGGGCTTCCAGTCGATGTA
CACGTTCGTGACCAGCCACCTCCCGCCGGGCTTCAACGAGTACGACTTCGTCCCGGAGAG
CTTCGACCGGGACAAGACCATCGCCCTGATCATGAACAGCAGCGGCAGCACCGGCCTGCC
GAAGGGGGTGGCCCTGCCGCACCGGACCGCCTGCGTGCGCTTCTCGCACGCCCGGGACCT
CATCTTCGGCRACCAGATCATCCCGGACACCGCCATCCTGAGCGTGGTGCCGTTCCACCA
CGGCTTCGGCATGTTCACGACCCTGGGCTACCTCATCTGCGGCTTCCGGGTGGTCCTGAT
GTACCGGTTCGAGGAGGAGCTGTTCCTGCGGAGCCTGCAGGACTACAAGATCCAGAGCGC
GCTGCTCGTGCCGACCCTGTTCAGCTTCTTCGCCAAGAGCACCCTGATCGACAAGTACGA
CCTGTCGAACCTGCACGAGATCGCCAGCGGGGGCGCCCCGCTGAGCAAGGAGGTGGGCGA
GGCCGTGGCCAAGCGGTTCCACCTCCCGGGCATCCGCCAGGGCTACGGCCTGACCGAGAC
CACGAGCGCGATCCTGATCACCCCCGAGGGGGACGACAAGCCGGGCGCCGTGGGCAAGGT
GGTCCCGTTCTTCGAGGCCAAGGTGGTGGACCTGGACACCGGCAAGACCCTGGGCGTGAA
CCAGCGGGGCGAGCTGTGCGTGCGGGGGCCGATGATCATGAGCGGCTACGTGAACAACCC
GGAGGCCACCAACGCCCTCATCGACAAGGACGGCTGGCTGCACAGCGGCGACATCGCCTA
CTGGGACGAGGACGAGCACTTCTTCATCGTCGACCGGCTGAAGTCGCTGATCAAGTACAA
GGGCTACCAGGTGGCGCCGGCCGAGCTGGAGAGCATCCTGCTCCAGCACCCCAACATCTT
CGACGCCGGCGTGGCCGGGCTGCCGGACGACGACGCCGGCGAGCTGCCGGCCGCGGTGGT
GGTGCTGGAGCACGGCAAGACCATGACGGAGAAGCAGATCGTCGACTACGTGGCCAGCCA
GGTGACCACCGCCAAGAAGCTGCGGGGCGGCGTGGTGTTCGTGGACGAGGTCCCGAAGGG
CCTGACCGGGAAGCTCGACGCCCGGAAGATCCGCGAGATCCTGATCAAGGCCAAGARAGGG
CGGCAAGATCGCCGTGTAAGACTAGTGCATCACATTTAAAAGCATCTCAGCCTACCATGA
GAATAAGAGARAAGAAAATGAAGATCAATAGCTTATTCATCTCTTTTTCTTTTTICGTTGGT
GTAAAGCCAACACCCTGTCTAAAAAACATAAATTTCTTTAATCATTTTGCCTCTTTTCTC
TGTGCTTCAATTAATAAAAAATGGAAAGAACCTAGATCTAAAAAAAAAAAAAARAARRAAA
AAAAAAAAAAAAAARAAARAAAAAAAAAARAAAAAAAAAAAAATGCATCCCCCCCCCCCC
CCCCCCCCCCCCCCCCCCCAAAGGCTCTTTTCAGAGCCACCAGAATT (SEQ ID NO:

mRPL35A -~ PpLuc{GC) - albumin77 - A64N64

GGGCCATCTTGGCGCCTGTGGAGGCCTGCTGGGAACAGGACTTCTAACAGCAAGTAAGCT
TGAGGATGGAGGACGCCAAGAACATCAAGAAGGGCCCGGCGCCCTTCTACCCGCTGGAGG
ACGGGACCGCCGGCGAGCAGCTCCACRAGGCCATGAAGCGGTACGCCCTGGTGCCGGGCA
CGATCGCCTTCACCGACGCCCACATCGAGGTCGACATCACCTACGCGGAGTACTTCGAGA
TGAGCGTGCGCCTGGCCGAGGCCATGAAGCGGTACGGCCTGAACACCAACCACCGGATCG
TGGTGTGCTCGGAGAACAGCCTGCAGTTCTTCATGCCGGTGCTGGGCGCCCTCTTCATCG
GCGTGGCCGTCGCCCCGGCGAACGACATCTACAACGAGCGGGAGCTGCTGAACAGCATGG
GGATCAGCCAGCCGACCGTGGTGTTCGTGAGCAAGAAGGGCCTGCAGAAGATCCTGAACG
TGCAGAAGAAGCTGCCCATCATCCAGAAGATCATCATCATGGACAGCAAGACCGACTACC
AGGGCTTCCAGTCGATGTACACGTTCGTGACCAGCCACCTCCCGCCGGGCTTCAACGAGT
ACGACTTCGTCCCGGAGAGCTTCGACCGGGACAAGACCATCGCCCTGATCATGAACAGCA
GCGGCAGCACCGGCCTGCCGAAGGGGGTGGCCCTGCCGCACCGGACCGCCTGCGTGCGLT
TCTCGCACGCCCGGGACCCCATCTTCGGCAACCAGATCATCCCGGACACCGCCATCCTGA
GCGTGGTGCCGTTCCACCACGGCTTCGGCATGTTCACGACCCTGGGCTACCTCATCTGCG
GCTTCCGGGTGGTCCTGATGTACCGGTTCGAGGAGGAGCTGTTCCTGCGGAGCCTGCAGG
ACTACAAGATCCAGAGCGCGCTGCTCGTGCCGACCCTGTTCAGCTTCTTCGCCAAGAGCA
CCCTGATCGACAAGTACGACCTGTCGAACCTGCACGAGATCGCCAGCGGGGEGCGCCCCGC
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TGAGCAAGGAGGTGGGCGAGGCCGTGGCCAAGCGGTTCCACCTCCCGGGCATCCGCCAGG
GCTACGGCCTGACCGAGACCACGAGCGCGATCCTGATCACCCCCGAGGGGGACGACAAGC
CGGGCGCCGTGGGCAAGGTGGTCCCCTTCTTCGAGGCCAAGGTGGTGGACCTGGACACCG
GCAAGACCCTGGGCGTGAACCAGCGGGGLCGAGCTGTGCGTGCGGGGGCCGATGATCATGA
GCGGCTACGTGAACAACCCGGAGGCCACCAACGCCCTCATCGACAAGGACGGCTGGCTGC
ACAGCGGCGACATCGCCTACTGGGACGAGGACGAGCACTTCTTCATCGTCGACCGGLCTGA
AGTCGCTGATCAAGTACAAGGGCTACCAGGTGGCGCCGGCCGAGCTGGAGAGCATCCTGC
TCCAGCACCCCARACATCTTCGACGCCGGCGTGGCCGGGCTGCCGGACGACGACGCLGGLG
AGCTGCCGGCCGCGGTGGTGGTGCTGGAGCACGGCAAGACCATGACGGAGAAGGAGATCG
TCGACTACGTGGCCAGCCAGGTGACCACCGCCAAGAAGCTGCGGGGCGGCGTGGTGTTCG
TGGACGAGGTCCCGAAGGGCCTGACCGGGAAGCTCGACGCCCGGAAGATCCGCGAGATCC
TGATCAAGGCCAAGAAGGGCGGCAAGATCGCCGTGTAAGACTAGTGCATCACATTTAAAA
GCATCTCAGCCTACCATGAGAATAAGAGAAAGAAAATGAAGATCAATAGCTTATTCATCT
CTTTTTCTTTTTCGTTGGTGTAAAGCCAACACCCTGTCTAAAAAACATAAATTTCTTTAA
TCATTTTGCCTCTTTTCTCTGTGCTTCAATTAATAAAAAATGGAARAGAACCTAGATCTAA
AAARRARDAAAAARAANAADAAAAAAAAAAAAARANAAANAAARAAAAAAARAARAARARARR
AATGCATCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCAAAGGCTCTTTTCAGAGCCACC
AGAATT (SEQ ID NO: 1404)

RPL35 ~ PpLuc{GC) - A64N64
GGGGAGCGGGCGEGCGGECETTGGCGGCTTGTGCAGCAAAGCTTGAGGATGGAGGACGCCAA
GAACATCAAGAAGGGCCCGGCGCCCTTCTACCCGCTGGAGGACGGGACCGCCGGCGAGCA
GCTCCACAAGGCCATGAAGCGGTACGCCCTGGTGCCGGGCACGATCGCCTTCACCGACGC
CCACATCGAGGTCGACATCACCTACGCGGAGTACTTCGAGATGAGCGTGCGCCTGGCCGA
GGCCATGAAGCGGTACGGCCTGAACACCAACCACCGGATCGTGGTGTGCTCGGAGAACAG
CCTGCAGTTCTTCATGCCGGTGCTGGGCGCCCTCTTCATCGGCETGGCCETCGCCCCGGL
GAACGACATCTACAACGAGCGGGAGCTGCTGAACAGCATGGGGATCAGCCAGCCGACCGT
GGTGTTCGTGAGCAAGAAGGGCCTGCAGAAGATCCTGAACGTGCAGAAGAAGCTGCCCAT
CATCCAGAAGATCATCATCATGGACAGCAAGACCGACTACCAGGGCTTCCAGTCGATGTA
CACGTTCGTGACCAGCCACCTCCCGCCGGGCTTCAACGAGTACGACTTCGTCCCGGAGAG
CTTCGACCGGGACAAGACCATCGCCCTGATCATGAACAGCAGCGGCAGCACCGGCCTGLC
GAAGGGGGTGGCCCTGCCGCACCGGACCGCCTGCGTGCGCTTCTCGCACGCCCGGGALCCC
CATCTTCGGCAACCAGATCATCCCGGACACCGCCATCCTGAGCGTGGTGCCGTTCCACCA
CGGCTTCGGCATGTTCACGACCCTGGGCTACCTCATCTGCGGCTTCCGGGTGGTCCTGAT
GTACCGGTTCGAGGAGGAGCTGTTCCTGCGGAGCCTGCAGGACTACAAGATCCAGAGCGC
GCTGCTCGTGCCGACCCTGTTCAGCTTCTTCGCCAAGAGCACCCTGATCGACAAGTACGA
CCTGTCGAACCTGCACGAGATCGCCAGCGGGGGCGCCCCGCTGAGCAAGGAGGTGGGCGA
GGCCGTGGCCAAGCGGTTCCACCTCCCGGGCATCCGCCAGGGCTACGGCCTGACCGAGAC
CACGAGCGCGATCCTGATCACCCCCGAGGGGGACGACAAGCCGGGCGCCGTGGGCAAGGT
GGTCCCGTTCTTCGAGGCCAAGGTGGTGGACCTGGACACCGGCAAGACCCTGGGCGTGAA
CCAGCGGGGCGAGCTGTGCGTGCGGGGGCCGATGATCATGAGCGGCTACGTGAACAACCC
GGAGGCCACCAACGCCCTCATCGACAAGGACGGCTGGCTGCACAGCGGCGACATCGCCTA
CTGGGACGAGGACGAGCACTTCTTCATCGTCGACCGGCTGAAGTCGCTGATCAAGTACAA
GGGCTACCAGGTGGCGCCGGCCGAGCTGGAGAGCATCCTGCTCCAGCACCCCAACATCTT
CGACGCCGGCGTGGCCGGGCTGCCGGACGACGACGCCGGCGAGCTGCCGGCCGCGGTGGT
GGTGCTGGAGCACGGCAAGACCATGACGGAGAAGGAGATCGTCGACTACGTGGCCAGCCA
GGTGACCACCGCCAAGAAGCTGCGGGGCGGCETGGTGTTCGTGGACGAGGTCCCGAAGGEG
CCTGACCGGGAAGCTCGACGCCCGGAAGATCCGCGAGATCCTGATCAAGGCCAAGAAGGG
CGGCAAGATCGCCGTGTAAGACTAGTAGATCTAAAAAARAARARAAAARADANAARAAAARA
AAAARAAAAAAAAAAAAARAAAAAAAAAAAAAAARAATGCATCCCCCCCCCCCCCCCCCCC
CCCCCCCCCCCCARAGGCTCTTTTCAGAGCCACCAGAATT (SEQ ID NO: 1405)
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RPL21 - PpLuc(GC) - A64N64
GGGGCCGGAACCGCCATCTTCCAGTAATTCGCCAAAAAGCTTGAGGATGGAGGACGCCAA
GAACATCAAGAAGGGCCCGGCGCCCTTCTACCCGCTGGAGGACGGGACCGCCGGCGAGCA
GCTCCACAAGGCCATGAAGCGGTACGCCCTGGTGCCGGGCACGATCGCCTTCACCGACGE
CCACATCGAGGTCGACATCACCTACGCGGAGTACTTCGAGATGAGCGTGCGCCTGGCCGA
GGCCATGAAGCGGTACGGCCTGAACACCAACCACCGGATCGTGGTGTGCTCGGAGAACAG
CCTGCAGTTCTTCATGCCGGTGCTGGGCGCCCTCTTCATCGGCGTGGCCGTCGCCCCGGE
GAACGACATCTACAACGAGCGGGAGCTGCTGAACAGCATGGGGATCAGCCAGCCGACCGT
GGTGTTCGTGAGCAAGAAGGGCCTGCAGAAGATCCTGAACGTGCAGAAGAAGCTGCCCAT
CATCCAGAAGATCATCATCATGGACAGCAAGACCGACTACCAGGGCTTCCAGTCGATGTA
CACGTTCGTGACCAGCCACCTCCCGCCGGGCTTCAACGAGTACGACTTCGTCCCGGAGAG
CTTCGACCGGGACAAGACCATCGCCCTGATCATGAACAGCAGCGGCAGCACCGGCCTGCC
GAAGGGGGTGGCCCTGCCGCACCGGACCGCCTGCGTGCGCTTCTCGCACGCCCGGGACCC
CATCTTCGGCAACCAGATCATCCCGGACACCGCCATCCTGAGCGTGGTGCCGT TCCACCA
CGGCTTCGGCATGTTCACGACCCTGGGCTACCTCATCTGCGGCTTCCGGGTGGTCCTGAT
GTACCGGTTCGAGGAGGAGCTGTTCCTGCGGAGCCTGCAGGACTACAAGATCCAGAGCGC
GCTGCTCGTGCCGACCCTGTTCAGCTTCTTCGCCAAGAGCACCCTGATCGACAAGTACGA
CCTGTCGAACCTGCACGAGATCGCCAGCGGGGGCGCCCCGCTGAGCAAGGAGGTGGGCGA
GGCCGTGGCCAAGCGGTTCCACCTCCCGGGCATCCGCCAGGGCTACGGCCTGACCGAGAC
CACGAGCGCGATCCTGATCACCCCCGAGGGGGACGACAAGCCGGGCGCCGTGGGCAAGGT
GGTCCCGTTCTTCGAGGCCAAGGTGGTGGACCTGGACACCGGCAAGACCCTGGGCGTGAR
CCAGCGGGGCGAGCTGTGCGTGCGGGGGCCGATGAT CATGAGCGGCTACGTGAACAACCC
GGAGGCCACCAACGCCCTCATCGACAAGGACGGCTGGCTGCACAGCGGCGACATCGCCTA
CTGGGACGAGGACGAGCACTTCTTCATCGTCGACCGGCTGAAGTCGCTGATCAAGTACAA
GGGCTACCAGGTGGCGCCGGCCGAGCTGGAGAGCATCCTGCTCCAGCACCCCAACATCTT
CGACGCCGGCGTGGCCGGGCTGCCGGACGACGACGCCGGCGAGCTGCCGGCCGCGGTGGT
GGTGCTGGAGCACGGCAAGACCATGACGGAGAAGGAGATCGTCGACTACGTGGCCAGCCA
GGTGACCACCGCCAAGAAGCTGCGGGGCGGCGTGGTGTTCGTGGACGAGGTCCCGAAGGG
CCTGACCGGGAAGCTCGACGCCCGGAAGATCCGCGAGATCCTGATCARAGGCCARGARAGGG
CGGCAAGATCGCCGTGTAAGACTAGTAGATCTAAAAAAAAAAAAAAAAAAAARAAAAAAA
AAARAAAAAAAAAAAAAAAAAAAAAARAAAAARAAARATGCATCCCCCCCCCCCCCCCCCCC
CCCCCCCCCCCCARAGGCTCTTTTCAGAGCCACCAGAATT (SEQ ID NO: 1406)

ATP5A1 - PpLuc(GC) - A64N64

GGGCGGCTCGGCCATTTTGTCCCAGTCAGTCCGGAGGCTGCGGCTGCAGAAGTACCGCCT
GCGGAGTAACTGCAAAGAAGCTTGAGGATGGAGGACGCCAAGAACATCAAGAAGGGCCCG
GCGCCCTTCTACCCGCTGGAGGACGGGACCGCCGGCGAGCAGCTCCACAAGGCCATGAAG
CGGTACGCCCTGGTGCCGGGCACGATCGCCTTCACCGACGCCCACATCGAGGTCGACATC
ACCTACGCGGAGTACTTCGAGATGAGCGTGCGCCTGGCCGAGGCCATGAAGCGGTACGGC
CTGAACACCAACCACCGGATCGTGGTGTGCTCGGAGAACAGCCTGCAGTTCTTCATGCCG
GTGCTGGGCGCCCTCTTCATCGGCGTGGCCGTCGCCCCGGCGAACGACATCTACAACGAG
CGGGAGCTGCTGAACAGCATGGGGATCAGCCAGCCGACCGTGGTGTTCGTGAGCAAGAAG
GGCCTGCAGAAGATCCTGAACGTGCAGAAGAAGCTGCCCATCATCCAGAAGATCATCATC
ATGGACAGCAAGACCGACTACCAGGGCTTCCAGTCGATGTACACGTTCGTGACCAGCCAC
CTCCCGCCGGGCTTCAACGAGTACGACTTCGTCCCGGAGAGCTTCGACCGGGACAAGACC
ATCGCCCTGATCATGAACAGCAGCGGCAGCACCGGCCTGCCGAAGGGGGTGGCCCTGCCG
CACCGGACCGCCTGCGTGCGCTTCTCGCACGCCCGGGACCCCATCTTCGGCAACCAGATC
ATCCCGGACACCGCCATCCTGAGCGTGGTGCCGTTCCACCACGGCTTCGGCATGTTCACG
ACCCTGGGCTACCTCATCTGCGGCTTCCGGGTGCTCCTGATGTACCGGTTCGAGGAGGAG
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CTGTTCCTGCGGAGCCTGCAGGACTACAAGATCCAGAGCGCGCTGCTCGTGCCGACCCTG
TTCAGCTTCTTCGCCAAGAGCACCCTGATCGACAAGTACGACCTGTCGAACCTGCACGAG
ATCGCCAGCGGGGGCGCCCCGCTGAGCAAGGAGGTGGGCGAGGCCGTGGCCAAGCGGTTC
CACCTCCCGGGCATCCGCCAGGGCTACGGCCTGACCGAGACCACGAGCGCGATCCTGATC
ACCCCCGAGGGGGACGACAAGCCGGGCGCCGTGGGCAAGGTGGTCCCGTTCTTCGAGGCC
AAGGTGGTGGACCTGGACACCGGCAAGACCCTGGGCGTGAACCAGCGGGGCGAGLCTGTGC
GTGCGGGGGCCGATGATCATGAGCGGCTACGTGAACAACCCGGAGGCCACCAALCGLCCTIC
ATCGACAAGGACGGCTGGCTGCACAGCGGCGACATCGCCTACTGGGACGAGGACGAGCAC
TTCTTCATCGTCGACCGGCTGAAGTCGCTGATCAAGTACAAGGGCTACCAGGTGGCGCCG
GCCGAGCTGGAGAGCATCCTGCTCCAGCACCCCAACATCTTCGACGCCGGLGTGGCCGGE
CTGCCGGACGACGACGCCGGCGAGCTGCCGGCCGCGGTGGTGGTGCTGGAGCACGGCAAG
ACCATGACGGAGAAGGAGATCGTCGACTACGTGGCCAGCCAGGTGACCACCGCCAAGAAG
CTGCGGGGCGGCGTGGTGTTCGTGGACGAGGTCCCGAAGGGCCTGACCGGGAAGCTCGAC
GCCCGGAAGATCCGCGAGATCCTGATCAAGGCCAAGAAGGGCGGCAAGATCGCCGTGTAA
GACTAGTAGATCTAAAAAAAAAAAAAAARAAAAAAAAAAAAAARMAARARARAAARAAAAAR
AAAAARARADARAAARRAATGCATCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCAAAGGLT
CTTTTCAGAGCCACCAGAATT (SEQ ID NO: 1407)

HSD17B4 - PpLuc{GC) - At4N64d
GGGTCCCGCAGTCGGCGTCCAGCGGCTCTGCTTGTTCGTGTGTGTGTCGTTGCAGGCCTT
ATTCAAGCTTGAGGATGGAGGACGCCAAGAACATCAAGAAGGGCCCGGCGCCCTTCTACC
CGCTGGAGGACGGGACCGCCGGCGAGCAGCTCCACAAGGCCATGAAGCGGTACGCCCTGEG
TGCCGGGCACGATCGCCTTCACCGACGCCCACATCGAGGTCGACATCACCTACGCGGAGT
ACTTCGAGATGAGCGTGCGCCTGGCCGAGGCCATGAAGCGGTACGGCCTGAACACCAACC
ACCGGATCGTGGTGTGCTCGGAGAACAGCCTGCAGTTCTTCATGCCGGTGCTGGGCGCCC
TCTTCATCGGCGTGGCCGTCGCCCCGGCGAACGACATCTACAACGAGCGGGAGCTGCTGA
ACAGCATGGGGATCAGCCAGCCGACCGTGGTGTTCGTGAGCAAGAAGGGCCTGCAGAAGA
TCCTGAACGTGCAGAAGAAGCTGCCCATCATCCAGAAGATCATCATCATGGACAGCAAGA
CCGACTACCAGGGCTTCCAGTCGATGTACACGTTCGTGACCAGCCACCTCCCGCCGGGCT
TCAACGAGTACGACTTCGTCCCGGAGAGCTTCGACCGGGACAAGACCATCGCCCTGATCA
TGAACAGCAGCGGCAGCACCGGCCTGCCGAAGGGGGTGGCCCTGCCGCACCGGACCGCCT
GCGTGCGCTTCTCGCACGCCCGGGACCCCATCTTCGGCAACCAGATCATCCCGGACACCG
CCATCCTGAGCGTGGTGCCGTTCCACCACGGCTTCGGCATGTTCACGACCCTGGGCTACC
TCATCTGCGGCTTCCGGGTGGTCCTGATGTACCGGTTCGAGGAGGAGCTGTTCCTGCGGA
GCCTGCAGGACTACAAGATCCAGAGCGCGCTGCTCGTGCCGACCCTGTTCAGCTTCTTCG
CCAAGAGCACCCTGATCGACAAGTACGACCTGTCGAACCTGCACGAGATCGCCAGCGGGG
GCGCCCCGCTGAGCAAGGAGGTGGGCGAGGCCGTGGCCAAGCGGTTCCACCTCCCGGGCA
TCCGCCAGGGCTACGGCCTGACCGAGACCACGAGCGCGATCCTGATCACCCCCGAGGGGG
ACGACAAGCCGGGCGCCGTGGGCAAGGTGGTCCCGTTCTTCGAGGCCAAGGTGGTGGACC
TGGACACCGGCAAGACCCTGGGCGTGAACCAGCGGGGCGAGCTGTGCGTGCGGGGGCCGA
TGATCATGAGCGGCTACGTGAACAACCCGGAGGCCACCAACGCCCTCATCGACRAGGACG
GCTGGCTGCACAGCGGCGACATCGCCTACTGGGACGAGGACGAGCACTTCTTCATCGTCG
ACCGGCTGAAGTCGCTGATCAAGTACAAGGGCTACCAGGTGGCGCCGGCCGAGCTGGAGA
GCATCCTGCTCCAGCACCCCAACATCTTCGACGCCGGCGTGGCCGGGCTGCCGGACGALG
ACGCCGGCGAGCTGCCGGCCGECGGTGGTGGTGCTGGAGCACGGCAAGACCATGACGGAGA
AGGAGATCGTCGACTACGTGGCCAGCCAGGTGACCACCGCCAAGAAGCTGCGGGGLGGCE
TGGTGCTTCGTGGACGAGGTCCCGAAGGGCCTGACCGGGAAGCTCGACGCCCGGAAGATCC
GCGAGATCCTGATCAAGGCCAAGAAGGGCGGCAAGATCGCCGTGTAAGACTAGTAGATCT
AAAAARAAARAAAAAAAAAAARAMAADAARAAAAARAAAAAAARAPAARAAAAAARAAARAARARARA
AAAATGCATCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCAAAGGCTCTTTTCAGAGCCA
CCAGAATT (SEQ ID NO: 1408)
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AIGl ~ PpLuc(GC) - A64N64
GGGCCGCCCAGCCGGTCCAGGCCTCTGGCGAACAAGCTTGAGGATGGAGGACGCCAAGAA
CATCAAGAAGGGCCCGGCGCCCTTCTACCCGCTGGAGGACGGGACCGCCGGCGAGCAGCT
CCACAAGGCCATGAAGCGGTACGCCCTGGTGCCGGGCACGATCGCCTTCACCGACGCCCA
CATCGAGGTCGACATCACCTACGCGGAGTACTTCGAGATGAGCGTGCGCCTGGCCGAGGC
CATGAAGCGGTACGGCCTGAACACCAACCACCGGATCGTGGTGTGCTCGGAGAACAGCCT
GCAGTTCTTCATGCCGGTGCTGGGCGCCCTCTTCATCGGCGTGGCCGTCGCCCCGGCGAA
CGACATCTACAACGAGCGGGAGCTGCTGAACAGCATGGGGATCAGCCAGCCGACCGTGGT
GTTCGTGAGCAAGAAGGGCCTGCAGAAGATCCTGAACGTGCAGAAGAAGCTGCCCATCAT
CCAGAAGATCATCATCATGGACAGCAAGACCGACTACCAGGGCTTCCAGTCGATGTACAC
GTTCGTGACCAGCCACCTCCCGCCGGGCTTCAACGAGTACGACTTCGTCCCGGAGAGCTT
CGACCGGGACAAGACCATCGCCCTGATCATGAACAGCAGCGGCAGCACCGGCCTGCCGAA
GGGGGTGGCCCTGCCGCACCGGACCGCCTGCGTGCGCTTCTCGCACGCCCGGGACCCCAT
CTTCGGCAACCAGATCATCCCGGACACCGCCATCCTGAGCGTGGTGCCGTTCCACCACGG
CTTCGGCATGTTCACGACCCTGGGCTACCTCATCTGCGGCTTCCGGGTGGTCCTGATGTA
CCGGTTCGAGGAGGAGCTGTTCCTGCGGAGCCTGCAGGACTACAAGATCCAGAGCGCGCT
GCTCGTGCCGACCCTGTTCAGCTTCTTCGCCAAGAGCACCCTGATCGACAAGTACGACCT
GTCGAACCTGCACGAGATCGCCAGCGGGGGCGCCCCGCTGAGCAAGGAGGTGGGCGAGGC
CGTGGCCAAGCGGTTCCACCTCCCGGGCATCCGCCAGGGCTACGGCCTGACCGAGACCAC
GAGCGCGATCCTGATCACCCCCGAGGGGGACGACAAGCCGGGECGCCGTGGGCARAGGTGGT
CCCGTTCTTCGAGGCCAAGGTGGTGGACCTGGACACCGGCAAGACCCTGGGCGTGAACCA
GCGGGGCGAGCTGTGCGTGCGGGGGCCGATGATCATGAGCGGCTACGTGAACAACCCGGA
GGCCACCAACGCCCTCATCGACAAGGACGGCTGGCTGCACAGCGGCGACATCGCCTACTG
GGACGAGGACGAGCACTTCTTCATCGTCGACCGGCTGAAGTCGCTGATCAAGTACAAGGG
CTACCAGGTGGCGCCGGCCGAGCTGGAGAGCATCCTGCTCCAGCACCCCAACATCTTCGA
CGCCGGCGTGGCCGEGCTGCCGGACCGACGACGCCGGCGAGCTGCCGGCCELGETGGTGGT
GCTGGAGCACGGCAAGACCATGACGGAGAAGGAGATCGTCGACTACGTGGCCAGCCAGGT
GACCACCGCCAAGAAGCTGCGGGGCGGCETGGTGTTCGTGGACGAGGTCCCGAAGGGCCT
GACCGGGAAGCTCGACGCCCGGAAGATCCGCGAGATCCTGATCAAGGCCAAGAAGGGCGG
CAAGATCGCCGTGTAAGACTAGTAGATCTAAAAAAAAAAAAAAAAARRRARAARARAAARA
AAAAADAAAAAAAARARADMAARAAAAAAAAARAATGCATCCCCCCCCCCCCCCCCCCCCCC
CCCCCCCCCAAAGGCTCTTTTCAGAGCCACCAGAATT (SEQ ID NO: 1409)

COX6C - PpLuc(GC) - A64N64

GGAGTCAGGAAGGACGT TGGTGTTGAGGTTAGCATACGTATCAAGGACAGTAACTACCAA
GCTTGAGGATGGAGGACGCCAAGAACATCAAGAAGGGCCCGGCGCCCTTCTACCCGCTGG
AGGACGGGACCGCCGGCGAGCAGCTCCACAAGGCCATGAAGCGGTACGCCCTGGTGCCGG
GCACGATCGCCTTCACCGACGCCCACATCGAGGTCGACATCACCTACGCGGAGTACTTCG
AGATGAGCGTGCGCCTGGCCGAGGCCATGAAGCGGTACGGCCTGAACACCAACCACCGGA
TCGTGGTGTGCTCGGAGAACAGCCTGCAGTTCTTCATGCCGGTGCTGGGCGCCCTCTTCA
TCGGCGTGGCCGTCGCCCCGGCGAACGACATCTACAACGAGCGGGAGCTGCTGAACAGCA
TGGGGATCAGCCAGCCGACCGTGGTGTTCGTGAGCARGAAGGGCCTGCAGAAGATCCTGA
ACGTGCAGAAGAAGCTGCCCATCATCCAGAAGATCATCATCATGGACAGCAAGACCGACT
ACCAGGGCTTCCAGTCGATGTACACGTTCGTGACCAGCCACCTCCCGCCGGGCTTCARCG
AGTACGACTTCGTCCCGGAGAGCTTCGACCGGGACAAGACCATCGCCCTGATCATGAACA
GCAGCGGCAGCACCGGCCTGCCGAAGGGGGTGGCCCTGCCGCACCGGACCGCCTGCGTGE
GCTTCTCGCACGCCCGGGACCCCATCTTCGGCAACCAGATCATCCCGGACACCGCCATCC
TGAGCGTGGTGCCGTTCCACCACGGCTTCGGCATGTTCACGACCCTGGGCTACCTCATCT
GCGGCTTCCGEGGTGGTCCTGATGTACCGGTTCGAGGAGGAGCTGTTCCTGCGGAGCCTGE
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AGGACTACAAGATCCAGAGCGCGCTGCTCGTGCCGACCCTGTTCAGCTTCTTCGCCAAGA
GCACCCTGATCGACRAGTACGACCTGTCGAACCTGCACGAGATCGCCAGCGGGGGCGLLC
CGCTGAGCAAGGAGGTGGGCGAGGCCGTGGCCAAGCGGTTCCACCTCCCGGGCATCCGCC
AGGGCTACGGCCTGACCGAGACCACGAGCGCGATCCTGATCACCCCCGAGGGGGACGACA
AGCCGGGCGCCGTGGGCAAGGTGGTCCCGTTCTTCGAGGCCAAGGTGGTGGACCTGGACA
CCGGCAAGACCCTGGGCGTGAACCAGCGGGGCGAGCTGTGCGTGCGGGGGCCGATGATCA
TGAGCGGCTACGTGAACAACCCGGAGGCCACCAACGCCCTCATCGACAAGGACGGCTGGL
TGCACAGCGGCGACATCGCCTACTGGGACGAGGACGAGCACTTCTTCATCGTCGACCGGC
TGRAGTCGCTGATCAAGTACAAGGGCTACCAGGTGGCGCCGGCCGAGCTGGAGAGCATCC
TGCTCCAGCACCCCAACATCTTCGACGCCGGCGTGGCCGGGCTGCCGGACGACGACGCCG
GCGAGCTGCCGGCCGCGGTGGTGGTGCTGGAGCACGGCAAGACCATGACGGAGAAGGAGA
TCGTCGACTACGTGGCCAGCCAGGTGACCACCGCCAAGAAGCTGCGGGGCGGCGTGGTGT
TCGTGGACGAGGTCCCGAAGGGCCTGACCGGGAAGCTCGACGCCCGGAAGATCCGCGAGA
TCCTGATCAAGGCCAAGAAGGGCGGCAAGATCGCCGTGTAAGACTAGTAGATCTARAAAAA
ARAADAAAAARAAAAAARAAAAAAAAAAAAAAAAAARARAAAAANARARRAAAANANPNAATG
CATCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCARAGGCTCTTTTCAGAGCCACCAGAA
TT (SEQ ID NO: 1410)

ASAH1 - PpLuc (GC) - AG4N64
GGGCCTCTGCTGGAGTCCGGGGAGTGGCGTTGGCTGCTAGAGCGAAGCTTGAGGATGGAG
GACGCCAAGAACATCAAGAAGGGCCCGGCGCCCTTCTACCCGCTGGAGGACGGGACCGCT
GGCGAGCAGCTCCACAAGGCCATGAAGCGGTACGCCCTGGTGCCGGGCACGATCGCCTTC
ACCGACGCCCACATCGAGGTCGACATCACCTACGCGGAGTACTTCGAGATGAGCGTGCGC
CTGGCCGAGGCCATGAAGCGGTACGGCCTGAACACCAACCACCGGATCGTGGTGTGCTCG
GAGAACAGCCTGCAGTTCTTCATGCCGGTGCTGGGCGCCCTCTTCATCGGCGTGGCCGTC
GCCCCGGCGAACGACATCTACAACGAGCGGGAGCTGCTGAACAGCATGGGGATCAGCCAG
CCGACCGTGGTGTTCGTGAGCAAGAAGGGCCTGCAGARGATCCTGAACGTGCAGAAGAAG
CTGCCCATCATCCAGAAGATCATCATCATGGACAGCAAGACCGACTACCAGGGCTTCCAG
TCGATGTACACGTTCGTGACCAGCCACCTCCCGCCGGGCTTCAACGAGTACGACTTCGTC
CCGGAGAGCTTCGACCGGGACAAGACCATCGCCCTGATCATGAACAGCAGCGGCAGCACC
GGCCTGCCGAAGGGGGTGGCCCTGCCGCACCGGACCGCCTGCGTGCGCTTCTCGCACGCE
CGGGACCCCATCTTCGGCAACCAGATCATCCCGGACACCGCCATCCTGAGCGTGGTGCCG
TTCCACCACGGCTTCGGCATGTTCACGACCCTGGGCTACCTCATCTGCGGCTTCCGGGTG
GTCCTGATGTACCGGTTCGAGGAGGAGCTGTTCCTGCGGAGCCTGCAGGACTACAAGATC
CAGAGCGCGCTGCTCGTGCCGACCCTGTTCAGCTTCTTCGCCARGAGCACCCTGATCGAC
AAGTACGACCTGTCGAACCTGCACGAGATCGCCAGCGGGGGCGCCCCGCTGAGCAAGGAG
GTGGGCGAGGCCGTGGCCAAGCGGTTCCACCTCCCGGGCATCCGCCAGGGCTACGGCCTG
ACCGAGACCACGAGCGCGATCCTGATCACCCCCGAGGGGGACGACAAGCCGGGCGCCGTG
GGCAAGGTGGTCCCGTTCTTCGAGGCCAAGGTGGTGGACCTGGACACCGGCAAGACCCTG
GGCGTGAACCAGCGGGGCGAGCTGTGCGTGCGGGGGCCGATGATCATGAGCGGCTACGTG
AACAACCCGGAGGCCACCAACGCCCTCATCGACAAGGACGGCTGGCTGCACAGCGGCGAC
ATCGCCTACTGGGACGAGGACGAGCACTTCTTCATCGTCGACCGGCTGAAGTCGCTGATC
AAGTACAAGGGCTACCAGGTGGCGCCGGCCGAGCTGGAGAGCATCCTGCTCCAGCACCCC
AACATCTTCGACGCCGGCGTGGCCGGGCTGCCGGACGACGACGCCGGCGAGCTGCCGGCT
GCGGTGGTGGTGCTGGAGCACGGCARGACCATGACGGAGAAGGAGATCGTCGACTACGTG
GCCAGCCAGGTGACCACCGCCAAGAAGCTGCGGGGCGGCGTGGTGTTCGTGGACGAGGTC
CCGAAGGGCCTGACCGGGAAGCTCGACGCCCGGAAGATCCGCGAGATCCTGATCAAGGCC
AAGAAGGGCGGCAAGATCGCCGTGTAAGACTAGTAGATCTAAAAAAAAAAAAAAARAARAA
AAAAAARAAAAAAAAAARAAAAAARAAAAARAAAARRAAAAARAATGCATCCCCCCCCCCC
CCCCCCCCCCCCCCCCCCCCARAGGCTCTTTTCAGAGCCACCAGAATT (SEQ ID NO:

1411)
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5’UTR of human ribosomal protein Large 35 (RPL35) lacking the 57
terminal oligopyrimidine tract

GGAGCGGGCGGCGGCGTTGGCGGCTTGTGCAGCA (SEQ ID NO: 1412)57UTR of human
ribosomal protein Large 21 (RPL21) lacking the 5 terminal oli-
gopyrimidine tract

GGCCGGAACCGCCATCTTCCAGTAATTCGCCAAA (SEQ ID NO: 1413)

57UTR of human ATP synthase, H+ transporting, mitochondrial F1
complex, alpha subunit 1, cardiac muscle (ATP5A1l) lacking the 5/
terminal coligopyrimidine tract
GCGGCTCGGCCATTTTGTCCCAGTCAGTCCGGAGGCTGCGGCTGCAGARGTACCGCCTGCGGAGTA
ACTGCAAAG (SEQ ID NO: 1414)

5/UTR of human hydroxysteroid (17-beta) dehydrogenase 4 (HSD17B4)
lacking the 5’ terminal oligopyrimidine tract
GTCCCGCAGTCGGCGTCCAGCGGCTCTGCTTGTTCGTGTGTGTGTCGTTGCAGGCCTTATTC
(SEQ ID NO: 1415)

5’UTR of human androgen-induced 1 (AIGl) lacking the 5’ terminal
oligopyrimidine tract
GCCGCCCAGCCGGTCCAGGCCTCTGGCGAAC (SEQ ID NO: 1416)

5'UTR of human cytochrome ¢ oxidase subunit VIc (COX6C) lacking
the 5’ terminal oligopyrimidine tract
AGTCAGGAAGGACGTTGGTGTTGAGGTTAGCATACGTATCAAGGACAGTAACTACC (SEQ ID
NO: 1417)

5fUTR of human N-acylsphingosine amidohydrolase (acid ceramidase)
1 (ASAHL) lacking the 5’ terminal oligopyrimidine tract
GCCTCTGCTGGAGTCCGGGGAGTGGCGTTGGCTGCTAGAGCG (SEQ ID NO: 1418)

5’UTR of mouse ribosomal protein Large 21 (mRPL21) lacking the 5’
terminal oligopyrimidine tract
GGCCGCCGCAGCCATCTTCCAGTAACTCGCCARAA (SEQ ID NO: 1419)

57UTR of mouse ribosomal protein large 35A (mRPL35A) lacking the
5/ terminal oligopyrimidine tract
GCCATCTTGGCGCCTGTGGAGGCCTGCTGGGAACAGGACTTCTAACAGCAAGT (SEQ ID NO:
1420)

Mouse ribosomal protein Large 21 (mRPL21)
TCCTCCTTTCGGCCGCCGCAGCCATCTTCCAGTAACTCGCCARRATGCCATCTTCCAGTAACTCGC
CAAAATG (SEQ ID NO: 1421}

mouse ribosomal protein large 35A (mRPL353)
CTTCCTCTTTCCGCCATCTTGGCGCCTGTGCAGGCCTGCTGGGAACAGGACTTCTAACAGCAAGTA
TG (SEQ ID NO: 1422)
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Claims

An artificial nucleic acid molecule comprising:

a.

at Jeast one 5'-untranslated region element (5'UTR element) which comprises or

consists of
a nucleic acid sequence, which consists of a continuous stretch of
nucleotides corresponding to a continuous stretch of nucleotides in the full-
length 5UTR of a TOP gene, which represents at least 80% of the full-
length 5'UTR of a TOP gene,
or
a nucleic acid sequence, which consists of a continuous stretch of nucleotides
corresponding to a continuous stretch of nucleotides in a variant of the
5'UTR of a TOP gene, which represents at least 80% of the variant of the
5'UTR of a TOP gene, wherein the variant of the 8UTR of a TOP gene is
at least 80% identical to the naturally occuring 5'UTR, from which the
variant is derived,

wherein the at Jeast one 5UTR element does not comprise a functional 5TOP

motif;
at least one open reading frame (ORF); and

at least one 8'UTR element, which comprises or consists of

a nucleic acid sequence which consists of a continuous stretch of nucleotides
corresponding to a continuous stretch of nucleotides in the full-length
8'UTR of an albumin gene, which represents at least 80% of the full-length
3'UTR of an albumin gene,

or

a nucleic acid sequence which consists of a continuous stretch of nucleotides
corresponding to a continuous stretch of nucleotides in a variant of a $UTR
of an albumin gene, which represents at least 80% of the variant of the
8'UTR of an albumin gene, wherein the variant of the $'UTR of an albumin
gene is at least 80% identical to the naturally occuring 8'UTR the variant is

derived from.
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The artificial nucleic acid molecule according to claim 1, wherein the at least one
3'UTR element comprises or consist of a nucleic acid sequence which is derived from
the 'UTR of a vertebrate albumin gene or from a variant thereof, preferably from
the 3'UTR of a2 mammalian albumin gene or from a variant thereof, more preferably
from the 3'UTR of a human albumin gene or from a variant thereof, even more
preferably from the $'UTR of the human albumin gene according to GenBank

Accession number NM_000477.5 or from a variant thereof.

The artificial nucleic acid molecule according to claims 1 or 2, wherein the at least
one 3'UTR element exhibits a length of at least about 50 nucleotides, preferably of at
least about 75 nucleotides, more preferably of at least about 100 nucleotides, even
more preferably of at least about 125 nucleotides, most preferably of at least about

130 nucleotides.

The artificial nucleic acid molecule according to claims 1-8, wherein the 5UTR

element and the open reading frame are heterologous.

The artificial nucleic acid molecule according to claim 1 to 4, wherein the 5UTR
element is suitable for increasing protein production from the artificial nucleic acid

molecule,

The artificial nucleic acid molecule according to any one of claims 1-5, wherein the
nucleic acid sequence which is derived from a 5'UTR of a TOP gene, preferably the
5UTR element, starts at its 5'-end with a nucleotide located at position 1, 2, 8, 4, 5,

6, 7, 8, 9 or 10 downstream of the TOP-motif of the 55UTR of the TOP gene.

The artificial nucleic acid molecule according to any one of claims 1-6, wherein the
nucleic acid sequence which is derived from a 5'UTR of a TOP gene, preferably the
5'UTR element terminates at its 3'-end with a nucleotide located at position 1, 2, 8,
4, 5, 6, 7, 8, 9 or 10 upstream of the start codon of the open reading frame of the gene

or mRNA it is derived from.

The artificial nucleic acid molecule according to any one of claims 1-7, wherein the
nucleic acid sequence which is derived from the 5UTR of a TOP gene is derived
from the 8'UTR of a eukaryotic TOP gene or from a variant thereof, preferably from
the 5'UTR of a plant or animal TOP gene or from a variant thereof, more preferably
from the 5UTR of a chordate TOP gene or from a variant thereof, even more

preferably from the 5UTR of a vertebrate TOP gene or from a variant thereof, most
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preferably from the 5’'UTR of 2 mammalian TOP gene, such as a human TOP gene,

or from a variant thereof.

The artificial nucleic acid molecule according to anvy of claims 1 to 8, wherein the at
tx] .;

least one 8'UTR element and the at least one 3'UTR element act at least additively,

preferably synergistically to increase protein production from said artificial nucleic

acid molecule.

The artificial nucleic acid molecule according to any one of claims 1-9, further

comprising
d. apoly(A) sequence and/or a polyadenylation signal.

The artificial uucleic acid molecule according to claim 10, wherein the

polyadenylation signal is located within the 8'UTR element.

The artificial nucleic acid molecule according to claim 10 or 11, wherein the

polyadenylation signal comprises the consensus sequence NN(U/T)ANA, with N =
A or U, preferably AA(U/T)AAA or A(U/TYU/T)AAA.

The artificial nucleic acid molecule according to any one of claims 10-12, wherein the
polyadenylation signal, preferably the consensus sequence NNUANA, is located less

than about 50 nucleotides upstream of the 8'-end of the 8'UTR.

The artificial nucleic acid molecule according to any one of claims 10-18, wherein the
poly(A) sequence has a length of about 20 to about 300 adenine nucleotides,
preferably of about 40 to about 200 adenine nucleotides, more preferably of about 50

to about 100 adenine nucleotides.

The artificial nucleic acid molecule according to any one of claims 1 to 14, which

further comprises a histone stem-loop sequence.

The artificial nucleic acid molecule according to any one of claims 1-13, wherein the
5'UTR element is derived from a 5UTR of a TOP gene encoding a ribosomal Large
protein (RPL) or from a variant of a 5UTR of a TOP gene encoding a ribosomal

Large protein (RPL).

The artificial nuclcic acid molecule according to any one of claims 1-16, wherein the

5'UTR element comprises or consists of a nucleic acid sequence having an identity of




18.

19.

271

at least about 80%, more preferably of at least about 90%, even more preferably of at
least about 95%, even more preferably of at least about 99% to a nucleic acid
sequence extending from nucleotide position 5 to the nucleotide position immediately
3' to the start codon of a nucleic acid sequence according to any of SEQ ID NOs. 1-
1363, 1395, 1421 or 1422 or to a corresponding RNA sequence, or wherein the at
least one 5'UTR element comprises or consists of a fragment of a nucleic acid
sequence which has an identity of at least about 80%, more preferably of at least
about 90%, even more preferably of at least about 95%, even more preferably of at
least about 99% to a nucleic acid sequence extending from nucleotide position 5 to
the nucleotide position immediately 5' to the start codon of a nucleic acid sequence
according to SEQ ID NOs. 1-1363, 13895, 1421 or 1422 or to a corresponding RNA

sequence.

The artificial nucleic acid molecule according to any one of claims 1-17, wherein the
5'UTR element comprises or consists of a nucleic acid sequence having an identity of
at least about 80%, more preferably of at least about 90%, even more preferably of at
least about 95%, even more preferably of at least about 99% to the 5'UTR of a nucleic
acid sequence according to any of SEQ ID NOs. 67, 259, 1284-1318, 1344, 1846,
1348-1354, 1857, 1358, 1421 or 1422 or to a corresponding RNA sequence, or
wherein the at least one 5'UTR element comprises or consists of a fragment of a
nucleic acid sequence which has an identity of at least about 80%, more preferably of
at least about 90%, even more preferably of at least about 95%, even more preferably
of at least about 99% to the 5'UTR of a nucleic acid sequence according to SEQ ID
No. SEQ ID NOs: 67, 259, 1284-1318, 1344, 1346, 1348-1354, 1357, and 1358, 1421

or 1422 or to a corresponding RNA sequence.

The artificial nucleic acid molecule according to any one of claims 1-18, wherein the
5'UTR element comprises or consists of a nucleic acid sequence which is derived
from the 5’'UTR a ribosomal protein Large 32 gene (RPL32), a ribosomal protein
Large 35 gene (RPL35), a ribosomal protein Large 21 gene (RPL21), an ATP
synthase, H+ transporting, mitochondrial F1 complex, alpha subunit 1, cardiac
muscle (ATP5A1) gene, an hydroxysteroid (17-beta)dehydrogenase4 gene
(HSD17B4), an androgen-induced 1 gene (AIG1), cytochrome ¢ oxidase subunit VIc
gene (COX6C), or a N-acylsphingosine amidohydrolase (acid ceramidase) 1 gene
(ASAH1) or from a variant thereof, preferably from a vertebrate ribosomal protein

Large 32 gene (RPL32), a vertebrate ribosomal protein Large 85 gene (RPL35), a
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vertebrate ribosomal protein Large 21 gene (RPL21), a vertebrate ATP synthase,
H+ transporting, mitochondrial F1 complex, alpha subunit 1, cardiac muscle
(ATP5A1) gene, a vertebrate hydroxysteroid {17-beta)dehydrogenase + gene
(HSD17B4), a vertebrate androgen-induced 1 gene {AIG1), a vertebrate
cytochrome ¢ oxidase subunit Viec gene (COX6C), or a vertebrate N-acylsphingosine
amidohydrolase (acid ceramidase) 1 gene (ASAH1) or from a variant thereof, more
preferably from a mammalian ribosomal protein Large 32 gene (RPL32), a ribosomal
protein Large 35 gene (RPI.35), a ribosomal protein Large 21 gene (RPL21), a
mammalian ATP synthase, H+ transporting, mitochondrial F1 complex, alpha
subunit 1, cardiac muscle (ATP5A1) gene, a mammalian hydroxysteroid {17-
beta) dehydrogenase 4+ gene (HSD17B4), a mammalian androgen-induced 1 gene
(AIG1), a mammalian cytochrome c oxidase subunit Vic gene (COXe6C), or a
mammalian N-acylsphingosine amidobydrolase (acid ceramidasc} 1 gene (ASAH1) or
from a variant thereof, most preferably from a human ribosomal protein Large 82
gene (RPL$2), a human ribosomal protein Large 35 gene {RPL33), a human
ribosomal protein Large 21 gene (RPL21), a human ATP synthase, H+ transporting,
mitochondrial F'1 complex, alpha subunit 1, cardiac muscle (ATP5A1) gene, a human
hydroxysteroid (17-beta) dehydrogenase 4 gene (HSD17B1), a human androgen-
induced 1 gene {AIG1), a human cytochrome ¢ oxidase subunit VIc gene (COX6C),
or a human N-acylsphingosine amidohydrolase (acid ceramidase) 1 gene (ASAH1) or

from a variant thereof.

The artificial nucleic acid molecule according to any one of claims 1-19, wherein the
5'UTR element comprises or consists of a nucleic acid sequence which has an identity
of at least about 80%, more preferably of at least about 90%, cven more preferably of
at least about 95%, cven more preferably of at least about 99% to the nucleic acid
sequence according to SEQ ID NO. 1368 or SEQ D NOs 1412-1420, or to a
corresponding RNA sequence, or wherein the at Jeast one 5’UTR element comprises
or consists of a fragment of a nucleic acid sequence which has an identity of at least
about 80%, more preferably of at least about 90%, cven more preferably of at least
about 95%, even more preferably of at least about 99% to the nucleic acid sequence
according to SEQ ID No. 1368 or SEQ ID NOs 1412-1420, or to a corresponding

RIA sequence.

The artificial nucleic acid molecule according to any one of claims 18 or 20, wherein
the fragment consists of a continuous stretch of nucleotides corresponding to a

continuous stretch of nucleotides in the full-length sequence, which represents at
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least 80%, preferably at least 90%, of the full-length sequence the fragment is derived

from.

The artificial nucleic acid molecule according to any one of claims 1-21, wherein the
at least one 5'UTR element exhibits a length of at least about 20 nucleotides,
preferably of at least about 80 nucleotides, more preferably of at least about 40

nucleotides.

The artificial nucleic acid molecule according to any one of claims 1-22, wherein the
at least one $'UTR element comprises or consists of a nucleic acid sequence which
has an identity of at least about 80%, more preferably of at least about 90%, even
more preferably of at least about 95%, even more preferably of at least about 99% to a
nucleic acid sequence selected from SEQ ID NOs. 1369-1393 or to a corresponding
RNA sequence, or wherein the at least one 3'UTR element comprises or consists of a
fragment of a nucleic acid sequence which has an identity of at least about 80%, more
preferably of at least about 90%, even more preferably of at least about 95%, even
more preferably of at least about 99% to a nucleic acid sequence selected from SEQ

1D NOs. 1869-13898 or to a corresponding RNA sequence.

The artificial nucleic acid molecule according to claim 28, wherein the fragment
consists of a continuous stretch of nucleotides corresponding to a continuous stretch
of nucleotides in the full-length sequence, which represents at least 80%, preferably

at least 90%, of the full-length sequence the fragment is derived from.

The artificial nucleic acid molecule according to claim 28 or 24, wherein the
fragment exhibits a length of at least about 50 nucleotides, preferably of at least
about 75 nucleotides, more preferably of at least about 100 nucleotides, even more
preferably of at least about 125 nucleotides, most preferably of at least about 150

nucleotides.

The artificial nucleic acid molecule according to any one of claims 1-25, wherein the
at least one $'UTR element exhibits a length of at least about 50 nucleotides,
preferably of at least about 75 nucleotides, more preferably of at least about 100
nucleotides, even more preferably of at least about 125 nucleotides, most preferably

of at least about 150 nucleotides.

The artificial nucleic acid molecule according to any one of claims 1-26, wherein the

open reading frame does not code for a reporter protein, such as a GFP protein, a
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Iuciferase protein, a globin protein, human growth hormon, or human albumin,

preferably not for albumin.

The artificial nucleic acid molecule according to any one of claims 1-27, further

comprising a 5'-cap structure, a poly(C) sequence and/or an IRES-motif.

The artificial nucleic acid molecule according to any one of claims 1-¢8, further

comprising a promoter containing-sequence.

The artificial nucleic acid molecule according to any one of claims 1-29, wherein the
artificial nucleic acid molecule, preferably the open reading frame, is at least partially
G/C modified, preferably wherein the G/C content of the open reading frame is

increased compared to the wild type open reading frame.

The artificial nucleic acid molecule according to any one of claims 1-80, wherein the
open reading frame comprises a codon-optimized region, preferably, wherein the

open reading frame is codon-optimized.

The artificial nucleic acid molecule according to any one of claims 1-31, which is an
RNA, preferably an mRNA molecule,

A vector comprising:

a. at least one 5’-untranslated region element (5'UTR element) which comprises or
consists of
a nucleic acid sequence which consists of a continuous stretch of nucleotides
corresponding to a continuous stretch of nucleotides in the full-length 5’UTR of
a TOP gene, which represents at least 80% of the full-length 5'UTR of a TOP
gene, or
a nucleic acid sequence which consists of a continuous stretch of nucleotides
corresponding to a continuous stretch of nucleotides in a variant of the 5'UTR of
a TOP gene, which represents at least 80% of the variant of the 5'UTR of a TOP
gene, wherein the variant of the 5’UTR of a TOP gene is at least 80% identical to
the naturally occuring 5’UTR the variant is derived from,
wherein the at least one 5UTR element does not comprise a functional 5" TOP

motif;

b. at least one open reading frame (ORF) and/or at least one cloning site; and
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c. atleast one 3'UTR element, which comprises or consists of

a nucleic acid sequence which consists of a continuous stretch of nucleotides
corresponding to a continuous stretch of nucleotides in the full-length 3'UTR of
an albumin gene, which represents at least 80% of the full-length 8'UTR of an
albumin gene, or

a nucleic acid sequence which consists of a continuous stretch of nucleotides
corresponding to a continuous stretch of nucleotides in a variant of a 3 UTR of
an albumin gene, which represents at least 80% of the variant of the 3UTR of an
albumin gene, wherein the variant of the 3'UTR of an albumin gene is at least

80% identical to the naturally occuring 3'UTR the variant is derived from.

The vector according to claim 88, wherein the 5'UTR element and the open reading

frame are heterologous.
The vector according to claim 33 or 84, which is an RNA or DNA vector.

The vector according to any one of claims 33-35, which is a plasmid vector or a viral

vector, preferably a plasmid vector.

The vector according to any one of claims 33-86, which comprises or codes for an

artificial nucleic acid molecule according to any one of claims 1-32.
The vector according to any one of claims 83-87, which is a circular molecule.

The vector according to claim 38, wherein the ORF, the poly(A) sequence or the
8'UTR element of the coding strand is followed in 528" direction by a restriction

site for linearization of the circular vector molecule.

A cell comprising the artificial nucleic acid molecule according to any one of claims
1-32 or the vector according to any one of claims 33-89, preferably a mammalian cell,
more preferably an isolated cell of a mammalian subject, preferably of a human

subject.

A pharmaceutical composition comprising the artificial nucleic acid molecule
according to any one of claims 1-82, the vector according to any one of claims 38-89,
or the cell according to claim 40, preferably further comprising one or more
pharmaceutically acceptable diluents and/or excipients and/or one or more

adjuvants.
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The artificial nucleic acid molecule according to any one of claims 1-82, the vector
according to any one of claims 83-39, the cell according to claim 40, or the

pharmaceutical composition according to claim 1 for use as a medicament.

The artificial nucleic acid molecule according to any one of claims 1-82, the vector
according to any one of claims 83-39, the cell according to claim 40, or the
pharmaceutical composition according to claim 41 for use as a vaccine or for use in

gene therapy.



