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Title: Novel sequence for improving expression of nucleic

acid

The invention relates to the field of molecular biology
b and biotechnology. More specifically the present

invention relates to means and methods for improving the

production of one or more nucleic acids that may encode

proteins in a host cell.

10 Proteins can be produced in various host cells for a wide
range of applications in biology and biotechnology, for
instance as biopharmaceuticals. Methods for such
production are well established, and generally entail the
expression in a host cell of a nucleic acid (also

15 referred to as ‘transgene’) encoding the protein of
interest.

One problem associated with the expression of transgenes
is that it is unpredictable, stemming from the high
likelihood that the transgene will become inactive due to

20 gene silencing (McBurney et al., 2002), and therefore
many host cell Elones have to be tested for high
expression of the transgene. Furthermore, once such a
clone has been established, the expression of the
transgene is often not stable and silencing of transgene

26 expression during prolonged host cell cultivation is a
commonly observed phenomenon. In vertebrate cells it can
be caused by formation of heterochromatin at the
transgene locus, which prevents transcription of the
transgene (Whitelaw et al, 2001). Transgene silencing is

30 stochastic; it can occur shortly after integration of the
transgene into the genome, or only after a number of cell
divisions. This results in heterogeneous cell populations
after prolonged cultivation, in which some cells continue

to express high levels of recombinant protein while



I nstance as bi opharmaceuticals. Methods for such production are well
establ i shed, and generally entail the expression in a host cell of a
nucleic acid (also 16 referred to as 'transgene') encoding the protein of

i nterest. On@2qo6/0d3hmm associ ated with the expression of pbhaps@snass; i S that
it is unpredictable, stemmng fromthezigh |I|ikelihood that the transgene
w Il becone inactive due to 20 gene silencing (MBurney et al., 2002), and

t herefore many host cell clones have to be tested for high .
others express low or undetectable levels of the protein

{(Martin & Whitelaw, 1996, McBurney et al., 2002). A cell
line that is used for heterologous protein production is
derived from a single cell, yet is often scaled up to,

b and maintained for long periods at, cell densities in
excess of ten million cells per ml in cultivators of
1,000 liters or more. These large cell populations (10! -
10*® cells) are prone to serious declines in productivity
due to transgene silencing (Migliaccio et al., 2000,

10 Strutzenberger et al., 1999).

One possibility to overcome the problems described
above is to employ so-called STAR sequences in the
expression system. A variety of such STAR sequences have
been described in WO 03/004704. These sequences can be

156 used to improve predictability, yield and/or stability of
protein production using expression constructs in several
types of host cells (WO 03/004704; Kwaks et al, 2003).

International publication WO 03/106674 describes the
use of STAR sequences for expressing nucleic acid

20 encoding recombinant proteins in several cell lines.

International publication WO 03/106%84 describes the
use of STAR sequences for expressing nucleic acid
encoding multimeric proteins, such as antibodies.

The present invention aims at providing alternative

25 means and methods for improving protein production.

Summary of the invention

In one aspect, the invention provides a recombinant
nucleic acid molecule comprising a nucleic acid sequence
30 having anti-repressor activity selected from the group
consisting of: a) SEQ. ID. NO. 66, b) fragments of SEQ.
ID. NO. 66 wherein said fragments have anti-repressor
activity, c¢) sequences that are at least 70% identical in

nucleotide sequence to a) or b) wherein said sequences



expression of the transgene. Furthernore, once such a clone has been
establ i shed, the expression of the transgene is often not stable and
silencing of transgene 25 expression during prolonged host cell cultivation
Is a commwb yoebsersved phenonenon. I n vertebrate cellspic/spaddsofagscaused by
formati on of heterochromatin at the tmBansgene | ocus, which prevents
transcription of the transgene (VhiteIaM/et al, 2001). Transgene silencing

is 30 stochastic; it, can occur ar aft gration of the transgene
into the genBf¥S HItGHEYT§PERF %ghﬁy |Fhe complement te

any one of a) to c¢); said recomblnant nucleic acid
molecule further comprising an expression cassette, said
expression cassette comprising a heterologous promoter

6 linked to a nucleic acid of interest, and wherein said
nucleic acid of interest preferably encodes all or part
of a protein of interest. In a preferred embodiment, said
nucleic acid sequence having anti-repressor activity is
situated upstream of said promoter in said expression

10 cassette, and in particularly preferred embodiments
thereof, said sequence having anti-repressor activity and
said promoter are separated by less than 2 kb. In certain
embodiments, sald nucleic acid encoding a protein of
interest is present in a multicistronic gene further

15 encoding a selectable marker gene. In certain
embodiments, saild molecule further comprises at least one
other sequence having anti-repressor activity, said at
least one other sequence being chosen from a) any of SEQ.
ID. NOs. 1-65, b) fragments of any of SEQ. ID. NOs. 1-65,

20 wherein said fragments have anti-repressor activity, c)
sequences that are atﬂleast 70% identical in nucleotide
sequence to a) or b) wherein said sequences have anti-
repressor activity, and d) the complement to any one of
a) to c). The invention also provides a recombinant

25 nucleic acid molecule comprising an expression cassette
comprising: 5’- anti-repressor sequence A - promoter -—
nucleic acid encoding all or part of a protein of
interest - anti-repressor sequence B - 3’ wherein anti-
repressor sequences A and B may be the same or different

30 and are chosen from the group consisting of (i) any of
SEQ. ID. NOs. 1-65, (ii) fragments of any of SEQ. ID.
NOs. 1-65, wherein said fragments have anti-repressor
activity, (iii) sequences that are at least 70% identical

in nucleotide sequence to a) or b) wherein said sequences



divisions. This results in heterogeneous cell populations after prolonged
cultivation, in which sone cells continue to express high |evels of

reconbi nant protein while WO 2006/ 005718 PCT/ EP20051053251 2 ot hers express
| ow or undst@edogbdseisl evel s of the protein (Martin & Wiph@/sd¥iosa94
McBurney et al., 2002). Acell line that is used for heterol ogous protein
production is derived froma single cell, yet is often scaled up to, 5 and

mai nt ai ned for |ong periods at, cell densities in
have anti-repressor act1v1ty, and (iv) the complement to

any one of (i) to (iii), characterized in that said
expression cassette further comprises between said anti-
repressor sequences A and B a sequence having anti-

B repressor activity chosen from the group consisting of
a) SEQ. ID. NO. 66, b) fragments of SEQ. ID. NO. 66
wherein said fragment has anti-repressor activity,

c) sequences that are at least 70% identical in
nucleotide sequence to a) or b) wherein said sequences

10 have anti-repressor activity; and d) the complement to
any one of a) to c).

The invention further provides a cell comprising a
molecule according to the invention. Preferably said cell
is a mammalian cell, and in certain embodiments said cell

15 is a CHO cell.

The invention further provides a method for
producing a protein of interest, comprising culturing a
cell comprising a recombinant nucleic acid molecule
encoding the protein of interest to express said nucleic

20 acid encoding the protein of interest in said cell
cﬁaracterlzed in that said recombinant nucleic acid
molecule comprises a nucleic acid sequence having anti-
repressor activity selected from the group consisting of:
a) SEQ. ID. NO. 66, b) fragments of SEQ. ID. NO. 66

26 wherein said fragments have anti-repressor activity,
¢) sequences that are at least 70% identical in
nucleotide sequence to a) or b) wherein said sequences
have anti-repressor activity; and d) the complement to
any one of a) to ¢). In a preferred embodiment, the

80 method further comprises isolating said protein of
interest. In preferred embodiments, said nucleic acid
sequence having anti-repressor activity is situated
upstream of a promoter that controls expression of the

protein of interest. In a preferred embodiment thereof,



excess of ten mllion cells per mM in cultivators of 1,000 liters or nore.
These |l arge cell populations (101 - 1016 cells) are prone to serious
declines in productivity due to transgene silencing (Mgliaccio et al.,

2000, 10 Stwobmwendeisger et al., 1999). One possibility tperRpefsssst he
probl ens described above is to enploy sgo-called STAR sequences 1 n the

expression system A variety of such STAR sequences have been described in
WD 03/004704. These sequences can be 15 used to inprove (ped_i ctability,
yield and/ors§ﬂ§bF?QT%PQﬁ having anti-repressor activity and said

promoter are separated by less than 2 kb. In certain
embodiments, said nucleic acid encoding a protein of
interest is present in a multicistronic gene further

5 encoding a selectable marker gene. In certain
embodiments, said cell is a mammalian cell, e.g. a CHO
cell.

The invention also provides for the use of a nucleic

acid sequence having anti-repressor activity selected

10 from the group consisting of: a) SEQ. ID. NO. 66, b)
fragments of SEQ. ID. NO. 66 wherein said fragment has
anti-repressor activity, c) sequences that are at least
70% identical in nucleotide sequence to a) or b) wherein
sald sequences have anti-repressor activity; and d) the

15 complement to any one of a) to c), for increasing

expression of a nucleic acid of interest.

In yet another aspect, the invention provides a

method for generating a host cell expressing two

20 polypeptides of interest, the method comprising: a)
introducing into a host cell ohé or more nucleic acid
molecules, the nucleic acid molecule or molecules
together comprising: (i) a promoter functionally linked
to a sequence encoding a first polypeptide of interest

26 and a first selectable marker gene, and (ii) a promoter
functionally linked to a sequence encoding a second
polypeptide of interest and a second selectable marker
gene, and (iii) at least one sequence having anti-
repressor activity, chosen from the group consisting of

30 (a) any one of SEQ. ID. NOs. 1-66, (b) fragments of any
one of SEQ. ID. NOs. 1-66, said fragments having anti-
repressor activity, (c) sequences that are at least 70%
identical to (a) or (b) and having anti-repressor

activity, and (d) the complement of any one of (a)-(c);



protein production using expression constructs in several types of host
cells (WD 03/004704; Kwaks et al, 2003). International publication WO

03/ 106674 describes the use of STAR sequences for expressing nucleic acid
20 encodi ngvo emendsrmant proteins in several cell lines. pcrRipSsoeaiihgnal

publication WO 03/ 106684 describes the6 use of STAR sequences Tor expressing
nucleic acid encoding multinmeric proteins, such as antibodies. The present
nvent i on ai g% 8L 8Lt SIIRG,VEer 85 {1518 o8¢ SRl 10ds for Tmproving
simultaneously for expression of said first and second
selectable marker genes. The invention also provides a
method for expressing two polypeptides of interest, the
5 method comprising: culturing a host cell obtained by the
method according to this aspect of the invention to
express said first and second polypeptides, and
optionally isolating said polypeptides. In one
embodiment, said sequence having anti-repressor activity
10 is selected from the group consisting of a) SEQ. ID. NO.
66, b) fragments of SEQ. ID. NO. 66 wherein said fragment
has anti-repressor activity, c) sequences that are at
least 70% identical in nucleotide sequence to a) or b)
wherein said sequences have anti-repressor activity; and
16 d) the complement to any one of a) to c¢). In certain
embodiments, said two polypeptides are part of a

multimeric protein.

Detailed description of the invention

20 Anti-repressor sequences

Sequences haGing anti-repressor activity as used
herein are sequences that are capable of at least in part
counteracting the repressive effect of HP1l or HPC2
proteins when these proteins are tethered to DNA.

26 Sequences having anti-repressor activity (sometimes also
referred to as anti-repressor sequences or anti-repressor
elements herein) suitable for the present invehtion, have
been disclosed in WO 03/004704, incbrporated herein by
reference, and were coined “STAR” sequences therein

30 (wherever a sequence is referred to as a STAR sequence
herein, this sequence has anti-repressor activity
according to the invention). As a non-limiting example,

the sequences of 65 anti-repressor elements, named STAR1-



Summary of the invention In one aspect, the invention provides a reconbi nant
nucl ei ¢ acid nol ecul e conprising a nucleic acid sequence 30 having
anti-repressor activity selected fromthe group consisting of: a) SEQ ID.
NO. 66, b) woagsmesrss of SEQ I D. NO 66 wherein said frpegipideSotsaye
anti-repressor activity, c) sequences that are at least 70%identical in
nucl eoti de sequence to a) or b) wherein said sequences WD 2006/ 005718
PCT/EPZOOS/O%%??%eeSWO 03/004704), are presented herein as SEQ. ID.
NOs. 1-65, respectively.
According to the invention, a functional fragment or
derivative of a given anti-repressor element is
5 considered equivalent to said anti-repressor element,
when it still has anti-repressor activity. The presence
of such anti-repressor activity can easily be checked by
the person skilled in the art, for instance by the assay
described below. Functional fragments or derivatives can
10 easily be obtained by a person skilled in the art of
molecular bioclogy, by starting with a given anti-
repressor sequence, and making deletions, additions,
substitutions, inversions and the like (see e.g. WO
03/004704). A functional fragment or derivative also
15 comprises orthologs from other species, which can be
found using the known anti-repressor sequences by methods
known by the person skilled in the art (see e.g. WO
03/004704). Hence, the present invention encompasses
fragments of the anti-repressor sequences, wherein said
20 fragments still have anti-repressor activity. For
fragments of a given sequence, percent identity refers to
that portion of the reference native sequence that is
found in the fragment. The invention also encompasses
sequences that are at least 70% identical in nucleotide
26 sequence to said sequences having anti-repressor activity
or to functional fragments thereof having anti-repressor
activity, as long as these sequences that are at least
70% identical still have the anti-repressor activity
according to the invention. Preferably, said sequences
30 are at least 80% identical, more preferably at least 90%
identical and still more preferably at least 95%

identical to the reference native sequence or functional

fragment thereof.



have anti-repressor activity; and d) the conplenent to any one of a) to c);

sai d reconbi nant nucleic acid nolecule further conprising an expression
cassette, said expression cassette conprising a heterol ogous pronoter 5
| i nked to avonoobaiszisaci d of interest, and wherein sai d pougbsiososagsid of

Interest preferably encodes all or part8 of a protein of interest. In a

preferred enbodi nent, said nucleic acid sequence having anti-repressor

activity is situgted upst eam o ronoter in said (Pre55|on 10

. n vi n a B S0 yity accdrdin
cassette, and in Particararty Ibﬁ‘ea\‘ réa RS REREEITY

to the invention can be obtained by various methods,
including but not limited to the cloning from the human
genome or from the genome of another organism, or by for

5 instance amplifying known anti-repressor sequences
directly from such a genome by using the knowledge of the
sequences, e.g. by PCR, or can in part or wholly be
chemically synthesized.

Sequences having anti-repressor activity, and

10 functional fragments or derivatives thereof, are
structurally defined herein by their sequence and in
addition are functionally defined as sequences having
anti-repressor activity, which can be determined with the
assay described below.

15 Any sequence having anti-repressor activity
according to the present invention should at least be
capable of surviving the following functional assay (see
WO 03/004704, example 1, incorporated herein by
reference). Human U-2 OS cells (ATCC HTB-96) are stably

20 transfected with the pTet-Off plasmid (Clontech K1620-A)
and with nucleic acid encoding a lexA-repressor fusion
protein containing the LexA DNA binding domain and the
coding region of either HP1 or HPCZ2 (Drosophila Polycomb
group proteins that repress gene expression when tethered

256 to DNA; the assay works with either fusion protein) under
control of the Tet-Off transcriptional regulatory system
(Gossen and Bujard, 1992). These cells are referred to
below as the reporter cells for the anti-repressor
activity assay. A reporter plasmid, which provides

830 hygromycin resistance, contains a polylinker sequence
positioned between four LexA operator sites and the SVv40
promoter that controls the zeocin resistance gene. The
sequence to be tested for anti-repressor activity can be

cloned in said polylinker. Construction of a suitable



t hereof, said sequence having anti-repressor activity and said pronoter are
separated by less than 2 kb. In certain enbodinents, said nucleic acid
encoding a protein of interest is present in a nmulticistronic gene further
15 encodi ngv@2®eb@eisabl e marker gene. In certain enbodipggidpSoossshé nol ecul e
further conprises at |east one other gequence having anti-repressor
activity, said at |east one other sequence being chosen froma) any of SEQ
ID. NOs. 1-65, b) fragments of any of SEQ ID. NGs. 1-65, 20 wherein said
fragnents ha¥&PaREst @%gors%ﬁﬁla§|P§el%§t' is described in

example 1 and Fig. 1 of WO 00/004704. The reporter
plasmid is transfected into the reporter cells, and the
cells are cultured under hygromycin selection (25 npg/ml;

5 selection for presence of the reporter plasmid) and
tetracycline repression (doxycycline, 10 ng/ml; prevents
expression of the LexA-repressor fusion protein). After 1
week of growth under these conditions, the doxycycline
.concentration is reduced to 0.1 ng/ml (or lower) to

10 induce the LexA-repressor gene, and after 2 days zeocin
is added to 250 pg/ml. The cells are cultured for 5
weeks, until the control cultures (transfected with empty
reporter plasmid, i.e. lacking a cloned anti-repressor
sequence in the polylinker) are killed by the zeocin (in

15 this control plasmid, the SV40 promoter is repressed by
the LexA-repressor fusion protein that is tethered to the
LexA operating sites, resulting in insufficient zeocin
expression in such cells to survive zeocin selection). A
sequence has anti-repressor activity according to the

20 present invention if, when said sequence is cloned in the
polylinker of the reporter plasmid, the reporter cells
survive the 5 weeks selection under zeocin. Cells from
such colonies can still be propagated onto new medium
containing zeocin after the 5 weeks zeocin selection,

26 whereas cells transfected with reporter plasmids lacking
anti-repressor sequences cannot be propagated onto new
medium containing Zzeocin. Any sequence not capable of
conferring such growth after 5 weeks on zeocin in this
assay, does not qualify as a sequence having anti-

80 repressor activity, or functional fragment or functional
derivative thereof according to the present invention. As
an example, known boundary sequences such as those tested

by Van der Vlag et al (2000), including Drosophila scs
(Kellum and Schedl, 1991), 5’-HS4 of the chicken B-globin



sequences that are at |least 70%identical in nucleotide sequence to a) or
b) wherein said sequences have anti- repressor activity, and d) the

conpl ement to any one of a) to c¢). The invention also provides a

r econmbi nantw@2oonmes7es ¢ aci d nol ecul e conpri sing an expr @ggiEPR0sasSEt t e
conprising: 5 - anti-repressor sequenc@0A - pronoter - nucleic acid encoding
all or part of a protein of I nterest - anti-repressor sequence B- 3

thereln a0t | S TRl SRR, P NS S PR O fFerent 30
Regions (MARs) (Phi-Van et al., 1990), do not survive
this assay.

In addition, it is preferred that the anti-repressor

5 sequence or functional fragment or derivative thereof
confers a higher proportion of reporter over-expressing
clones when flanking a reporter gene (e.g. luciferase,
GFP) which is integrated into the genome of U-2 0OS or CHO
cells, compared to when said reporter gene is not flanked

10 Dby anti-repressor sequences, or flanked by weaker
repression blocking sequences such as Drosophila scs.
This can be verified using for instance the pSDH vector,
or similar vectors, as described in example 1 and Fig. 2
of WO 03/004704.

15 Anti-repressor elements of the invention can have at
least one of three consequences for production of
protein: (1) they increase the predictability of
identifying host cell lines that express a protein at
industrially acceptable levels; (2) they result in host

20 cell lines with increased protein yields; and/or (3) they
result in host cell lines that exhibit more stable
protein production during prolonged cultivation. Bach of
these attributes is discussed in more detail below:

(1) Increased predictability: Integration of transgene

26 expression cassettes can occur at random positions
throughout the host cell genome. However, much of the
genome is transcriptionally silent heterochromatin. When
the expression cassettes include anti-repressor elements
flanking the transgene, the position of integration has a

30 reduced effect on expression. The anti-repressor elements
impair the ability of adjacent heterochromatin to silence
the transgene. Consequently, the proportion of transgene-
containing host cells with acceptable expression levels

is increased. Indeed, incorporation of anti-repressor



SEQ ID. NGs. 1-65, (ii) fragnents of any of SEQ ID. NGOs. 1-65, wherein
said fragnents have anti-repressor activity, (iii) sequences that are at

| east 70% i denti cal

sequences A and B a sequence having anti

10

156

20

26

30

sequences results in the establishment of up to 10 times
more colonies, compared to the same transgene lacking
anti-repressor sequences, when the same amount of DNA is
transfected.

(2) Yield: The levels of protein expression in primary
populations of recombinant host cells, directly after
transgene integration, have been surveyed. The expression
level of individuals in the populations varies. However,
when the transgenes are protected by anti-repressor
elements, the variability 1s reduced. This reduced
variability is most conspicuous in that fewer clones are
recovered that have low levels of expression.
Furthermore, the populations with anti-repressor elements
commonly have individuals with strikingly high
expression. These high-yielding individuals are
favourable for production of proteins, either for
harvesting purposes or for purposes of changing the
phenotype of the cell or an organism comprising such
cells.

(3) Increased stability: anti-repressor elements increase
the stability of transgenes in recombinant host cell
lines by ensuring that the transgenes are not
transcriptionally silenced during prolonged cultivation.
Comparative trials show that, under conditions in which
transgenes that are not protected by anti-repressor
elements are progressively silenced (5 - 25 passages in
cultivation), anti-repressor element-protected transgenes
continue to be expressed at high levels. This is an
advantage during industrial production of proteinaceous
molecules, during which cell. cultivation continues for
prolonged periods, from a few weeks to many months.
Similarly, stability of expression over prolonged periods

may be advantageous in plants or animals with altered

d

i n nucl eotide sequence to a) or b) wherein said
sequences W 20866520718 PCT/ EP2005/ 053251 4 have anti pgcqRfpsssfk
and (iv) the conplenent to any one of1{i) to (iii), characterize
said expression cassette further conprises between said anti -

tivity,
§fn t hat

repressor



5 repressor activity chosen fromthe group consisting of a) SEQ ID. NO
66, b) fragnents of SEQ ID. NO 66 wherein said fragnent has
anti-repressor activity, c) sequences that are at least 70% identical in

nucl eoti de weammene1d 0 a) or b) wherein said sequences pt/Ep3¥8/053251
anti-repressor activity; and d) the conplenent to any one of a) to c). The
I nvention further provides a cell conprising a nolecule according to the

i nvention. Preferably said cell is a manmalian cell, and in certain
enbodi nent s §§@&oggp$s as a consequence of recombinant expression of

anti-repressor protected transgenes.

STARG67

5 The present invention provides a novel sequence having
anti-repressor acitivity, which was coined STAR67 (SEQ.
ID. NO. 66). This anti-repressor sequence already
strongly increases expression when it is placed only
upstream of a promoter driving expression of a gene of

10 interest, as is evident from the examples provided
herein, whereas hitherto known potent anti-repressor
sequences such as STAR6 or STAR7 appear to provide much
less advantage in this configuration (they function
especially well when flanking a transgene, i.e. when

15 present both upstream and downstream of the transgene).
Hence, STAR67 provides an alternative to already known
anti-repressor sequences, and when placed upstream of a
promoter appears to have increased benefit when compared
to such known anti-repressor sequences. STAR67 is not an

20 enhancer-blocker, in contrast to other anti-repressor
sequences tested for this property (Kwaks et al, 2003),
providing another difference between STAR67 and other
anti-repressor sequences disclosed before. Also, STAR67
may operate in a bi-directional manner, as shown in

256 example 7. According to the invention the presence of
STAR67 sequence in an expression cassette provides
improved predictability and/or yield and/or stability of
expression. It is demonstrated herein that STAR67 is
functional in combination with various promoters, and in

30 different cell lines.

Expression cassette

A nucleic acid molecule according to the invention,

comprising STAR67, may be in any format, e.g. as DNA



15 is a CHO cell. The invention further provides a nethod for producing a
protein of interest, conprising culturing a cell conprising a reconbi nant
nucleic acid nolecule encoding the protein of interest to express said

nucl ei ¢ 20 wehehsoiadi Ng the protein of interest in sai ¢c§flphaosnss2st
characterized in that said reconbi nant 1mucleic acid nolecule conprises a
nucl ei ¢ acid sequence having anti- repressor activity selected fromthe
group consisting of: a) SEQ ID. NO 66, b) fragnents of SEQ ID. NO 66

fragment, optionally present on a cloning vector such as
a plasmid, preferably an expression vector, and can be
used for instance for cloning purposes using standard
recombinant DNA technology. In preferred embodiments of

5 the invention, nucleic acid comprises an expression
cassette, which is useful to express sequences of
interest, for instance in host cells.

An ‘expression cassette’ as used herein is a nucleic

acid sequence comprising at least a promoter functionally

10 linked to a sequence of which expression is desired,
which sequence of which expression is desired preferably
is an open reading frame encoding all or part of a
protein of interest. The promoter is preferably a
heterologous promoter with respect to said nucleic acid

15 of interest, whereby a heterologous promoter is defined
as a promoter which is not the natural promoter of said
sequence of interest. In other words, some form of human
intervention, e.g. molecular cloning, has been used at
any point in time to make the functional combination of a

20 heterologous promoter with a nucleic acid of interest,
and it is readily“understood in this context that a
heterologous promoter can be derived from the same or
from a different organism as the sequence of interest.
Preferably, an expression cassette further contains

26 transcription termination and polyadenylation sequences.
Other regulatory sequences such as enhancers may also be
included. The expression units according to the invention
further comprise at least one anti-repressor sequence,
such as STAR67. In certain preferred embodiments said

30 anti-repressor sequence, preferably STAR67, is placed
upstream of said promoter, preferably such that less than
2kb are present between the 3’ end of the anti-repressor
sequence and the start of the promoter sequence. In

preferred embodiments, less than 1 kb, more preferably



25 wherein said fragnents have anti-repressor activity, c¢) sequences that
are at least 70%identical in nucleotide sequence to a) or b) wherein said
sequences have anti-repressor activity; and d) the conplenent to any one

of a) to c)wo boemosprsef erred enbodi nent, the 30 nmet hod f peirk®booSesERE Ses
i solating said protein of interest. Impreferred enbodi nents, said nucleic
acid sequence having anti-repressor activity is situated upstreamof a

pronoter that controls expression of the protein of interest. In a
preferred engsapn%qEntqggréap}eotldes (nt), still more preferably

less than about 200, 100, 50, or 30 nt are present
between the 3’ end of the anti-repressor sequence and the
start of the promoter sequence. In certain preferred

5 embodiments, the anti-repressor sequence is cloned
directly upstream of the promoter, resulting in only
about 0-20 nt between the 3’ end of the anti-repressor
sequence and the start of the promoter sequence.

To obtain expression of nucleic acid sequences

10 encoding recombinant protein, it is well known to those
skilled in the art that sequences capable of driving such
expression, can be functionally linked to the nucleic
acid sequences encoding the protein, resulting in
recombinant nucleic acid molecules encoding a recombinant

15 protein in expressible format. In general, the promoter
sequence is placed upstream of the sequences encoding the
protein of interest. Useful expression vectors are
available in the art, e.g. the pcDNA and pEF vector
series of Invitrogen, pMSCV and pTK-Hyg from BD Sciences,

20 pCMV-Script from Stratagene, etc.

Where the sequence encoding the polypeptide of
interest is properly inserted with reference to sequences
governing the transcription and translation of the
encoded polypeptide, the resulting expression cassette is

260 useful to produce the protein of interest, referred to as
expression. Sequences driving expression may include
promoters, enhancers and the like, and combinations
thereof. These should be capable of functioning in the
host cell, thereby driving expression of the nucleic acid

30 sequences that are functionally linked to them. The
person skilled in the art is aware that various promoters
can be used to obtain expression of a gene of interest in
host cells. Promoters can be constitutive or regulated,

and can be obtained from various sources, including



WD 2006/ 005718 PCT/ EP2005/ 053251 5 said sequence having anti-repressor

activity and said pronoter are separated by |less than 2 kb.
enbodi nent s,

a nmul tici stwoneoeneene further

In certain

said nucleic acid encoding a protein of interest is present

certain enbodi nents, said cell is a nmarogalian cell, e.g. a CHO cel
I nvention also provides for the use of a nucleic

10

16

20

26

30

viruses, prokaryotic, or eukaryotic sources, or
artificially designed. Expression of nucleic acids of
interest may be from the natural promoter or derivative
thereof or from an entirely heterologous promoter
(Kaufman, 2000). Some well-known and much used promoters
for expression in eukaryotic cells comprise promoters
derived from viruses, such as adenovirus, e.g. the ElA
promoter, promoters derived from cytomegalovirus (CMV),
such as the CMV immediate early (IE) promoter (referred
to herein as the CMV promoter) (obtainable for instance
from pcDNA, Invitrogen), promoters derived from Simian
Virus 40 (Sv40) (Das et al, 1985), and the like. Suitable
promoters can also be derived from eukaryotic cells, such
as methallothionein (MT) promoters, elongation factor 1«
(EF-1) promoter (Gill et al., 2001), ubiquitin C or UB6
promoter (Gill et al., 2001; Schorpp et al, 1996), actin
promoter, an immunoglobulin promoter, heat shock
promoters, and the like. Some preferred promoters for
obtaining expression in eukaryotic cells, which are
suitable promoters in the present invention, are the CMvV-
promoter, a mammalian EFl-alpha promoter, a mammalian
ubiquitin promoter such as a ubiquitin C promoter, or a
Sv40 promoter (e.g. obtainable from pIRES, cat.no.
631605, BD Sciences). Testing for promoter function and
strength of a promoter is a matter of routine for a
person skilled in the art, and in general may for
instance encompass cloning a test gene such as laciZ,
luciferase, GFP, etc. behind the promoter sequence, and
test for expression of the test gene. Of course,
promoters may be altered by deletion, addition, mutation
of sequences therein, and tested for functionality, to
find new, attenuated, or improved promoter sequences.

An expression cassette according to the invention

may be monocistronic, bicistronic or multicistronic. The

5 encoding a sel ectable ﬁﬁﬁhﬁﬁmg@§ﬁ51ln
.

The

in



aci d sequence having anti-repressor activity selected 10 fromthe group
consisting of: a) SEQ ID. NO 66, b) fragnments of SEQ ID. NO 66 wherein
said fragment has anti-repressor activity, c) sequences that are at | east
70% i dent i apd 2008068364 eoti de sequence to a) or b) wherei perhdhehsHEILENCES
have anti-repressor activity; and d) thRge 15 conplenent to any one of a) to
c), for increasing expression of a nucleic acid of interest. In yet another

aspect, the invention provides a nethod for generating a host cell
expressing t wegrm "bicistronic gene," is defined as a gene capable of

providing a RNA molecule that encodes two
proteins/polypeptides. The term "monocistronic gene" is
defined as a gene capable of providing a RNA molecule

5 that encodes one protein/polypeptide. The term
“multicistroni¢” is defined as a gene capable of
providing a RNA molecule that encodes two or more
proteins/polypeptides, and a bicistronic gene is
therefore encompassed within the definition of a

10 multicistronic gene. A “gene” as used in the present
invention can comprise chromosomal DNA, cDNA, artificial
DNA, combinations thereof, and the like, and could also
be in the form of other nucleic acid, e.g. RNA. In
certain embodiments, a protein expression unit comprises

16 a multicistronic gene. Units comprising several cistrons
can be transcribed as a single mRNA. Translation of the
second and further coding regions present on that RNA can
be achieved in various ways, including the use of
translation reinitiation sites or internal ribosome entry

20 sites, the latter of which is preferred. One advantage of
bi- or multi-cistronic units can be an easy selection of
clones expressing a protein of interest, by placing the
nucleic acid encoding a selectable marker protein
downstream of nucleic acid encoding a protein or

25 polypeptide of interest.

For the production of multimeric proteins, two or
more expression cassettes can be used. This embodiment
has proven to give good results, e.g. for the expression
of the heavy and light chain of antibodies. According to

80 the invention, at least one of the expression cassettes,
but preferably each of them, should comprise a STAR
sequence. In another embodiment, the different subunits
or parts of a multimeric protein are present on a single

expression cassette.



20 pol ypeptides of interest, the method conprising: a) introducing into a
host cell one or nore nucleic acid nolecules, the nucleic acid nolecule or
nol ecul es together conprising: (i) a pronoter functionally linked to a

sequence engodiogdoad i rst pol ypeptide of interest 25 angcqphfosls3gl ect abl e
mar ker gene, and (ii) a pronoter functigonally linked to a sequence encodi ng

a second polypeptide of interest and a second sel ectable marker gene, and

(iii) at |east one sequence haying anti- repressor activity, chosen fromthe
group consi sting gpstead of or in addition to the presence of "an

anti-repressor sequence placed upstream of a promoter in
an expression cassette, it has proven highly beneficial
to provide an anti-repressor sequence on both sides of an

5 expression cassette, such that expression cassette
comprising the transgene is flanked by two anti-repressor
sequences, which in certain embodiments are essentially
identical to each other. Of course, this can also be done
with STAR67, to obtain an expression cassette flanked by

10 two STAR67 sequences. Alternative positions of a single
STAR67 sequence in an expression cassette, e.g. behind
the transgene, preferably behind transcriptional
termination and polyadenylation signal, with the 3’ end
of the STAR67 sequence facing the transgene, are also

16 possible.

An expression cassette according to the invention
may optionally comprise a selection marker gene. The term
"selection marker or selectable marker" is typically used
to refer to a gene and/or protein whose presence can be

20 detected directly or indirectly in a cell, for example a
gene and/of a protein that inactivates a selection agent
and protects the host cell from the agent's lethal or
growth-inhibitory effects (e.g. an antibiotic resistance
gene and/or.protein). Another possibility is that said

25 selection marker induces fluorescence or a color deposit
(e.g. green fluorescent protein and derivatives,
luciferase, lacZ, alkaline phosphatase, etc.). In certain
embodiments, a selection marker used for the invention is
zeocin, and for selecting a second expression cassette

30 puromycin is used. The person skilled in the art will
know that other selection markers are available and can
be used, e.g. neomycin, blasticidin, puromycin,

bleomycin, hygromycin, dhfr, etc.



30 (a) any one of SEQ ID. NGs. 1-66, (b) fragnments of any one of SEQ |D
NGs. 1-66, said fragnents having anti- repressor activity, (c) seguences
that are at least 70% identical to (a) or (b) and having anti-repressor
activity, awel2qepostize conpl enent of any one of (a)-(c); pREpSe66405718

PCT/ EP2005/ 053251 6 b) selecting a hosg cell by selecting essentially
si mul taneously for expression of said first and second selectable marker
genes. The Ig%EnEégmlégé?%c€£8¥$q£§'é§pically defined as the process

of using a selection marker/selectable marker and a

selection agent to identify host cells with specific

genetic properties (e.g. that the host cell contains a

b transgene integrated into its genome). It is clear to a
person skilled in the art that numerous combinations of
selection markers are possible. An example of a possible
antibiotic is provided above. The one antibiotic that is
particularly advantageous is zeocin, because the zeocin-

10 resistance protein (zeocin-R) acts by binding the drug
and rendering it harmless. Therefore it is easy to
titrate the amount of drug that kills cells with low
levels of zeocin-R expression, while allowing the high-
expressors to survive. All other antibiotic-resistance

15 proteins in common use are enzymes, and thus act
catalytically (not 1:1 with the drug). When a two-step
selection is performed it is therefore advantageous to
use an antibiotic resistance protein with this 1:1
binding mode of action. Hence, the antibiotic zeocin is a

20 preferred selection marker. For convenience the zeocin
antibiotic can in a two-step seiection method combined
with for instance puromycin, blasticidin or hygromycin,
which may for instance be present in a monocistronic
gene.

25 It is also possible to combine an antibiotic
selection marker with a selection marker which provides
induction of fluorescence or which provide a colour
deposit. Different promoters can be used as long as they
are functional in the used cell.

30 In certain embodiments an expression cassette is
provided with a (weak) Internal Ribosome Binding Site -
(IRES) as an example of a protein translation initiation
site with a reduced translation efficiency, e.g. between

the open reading frame of the protein of interest and the



met hod for expressing two pol ypeptides of interest, the 5 nethod conprising:
culturing a host cell obtained by the nethod according to this aspect of
the invention to express said first and second pol ypepti des, and

optional | y weeheelobs?es sai d pol ypeptides. In one enbodi myyyerSeisissgduence
having anti-repressor activity 10 is sghected fromthe group consisting of

a) SEQ ID. NO 66, b) fragnents of SEQ ID. NO 66 wherein said fragnent
has anti-repressor activity, c) sequences that are at |east 70% i dentical
i n nucl eot i desedegtiepe anankey) openpyeading frame. Translation of

proteins from IRES elements is less efficient than cap-
dependent translation: the amount of protein from IRES-
dependent open reading frames (ORFs) ranges from less

5 than 20% to 50% of the amount from the first ORF
(Mizuguchi et al., 2000). Furthermore, mutation of IRES
elements can attenuate their activity, and lower the
expression from the IRES-dependent ORFs to below 10% of
the first ORF (Lopez de Quinto & Martinez-Salas, 1998,

10 Rees et al., 1996). When the IRES-dependent ORF encodes a
selectable marker protein, its low relative level of
translation means that high absolute levels of
transcription must occur in order for the recombinant
host cell to be selected. Therefore, selected recombinant

16 host cell isolates will by necessity express high amounts
of the transgene mRNA. Since the recombinant protein is
translated from the cap-dependent ORF, it can be produced
in abundance resulting in high product yields.

Conventional expression systems are DNA molecules in

20 the form of a recombinant plasmid or a recombinant wviral
genome:‘The plasmid or the viral genome is introduced
into (eukaryotic host) cells and preferably integrated
into their genomes by methods known in the art. In
preferred embodiments, the present invention also uses

26 these types of DNA molecules to deliver its improved
transgene expression system. A preferred embodiment of
the invention is the use of plasmid DNA for delivery of
the expression system. A plasmid contains a number of
components: conventional components, known in the art,

30 are an origin of replication and a selectable marker for
propagation of the plasmid in bacterial cells; a
selectable marker that functions in eukaryotic cells to
identify and isolate host cells that carry an integrated

transgene expression system; nucleic acid encoding the



wherein said sequences have anti-repressor activity; and 16 d) the
conplenent to any one of a) toc). In certain enbodinents, said two

pol ypeptides are part of a multinmeric protein. Detailed description of the
i nventi on WO 208610057182pr essor sequences Sequences havi ng penirp26080ERSSOr
activity as used herein are sequences2hat are capable of at least in part
counteracting the repressive effect of HP1 or HPC2 proteins when these

proteins are tethered to DNA . L .
protein of interest, whose high-level transcription is

brought about by a promoter that is functional in
eukaryotic cells (e.g. the human cytomegalovirus major
immediate early promoter/enhancer, pCMV (Boshart et al.,

5 1985); and transcriptional terminators (e.g. the SV40
polyadenylation site (Kaufman & Sharp, 1982) for the
transgene of interest and the selectable marker.
The vector used can be any vector that is suitable for
cloning DNA and that can be used for transcription of a

10 nucleic acid of interest. When host cells are used it is
preferred that the vector is an integrating vector.
Alternatively, the vector may be an episomally
replicating vector.

Some non-limiting, schematic representations of

15 possible configurations of expression cassettes are
provided in Fig. 1. This is the configuration of the DNA
elements of the expression cassettes in the plasmid as
well as after integration into the genome. Construct A
contains an expression unit that encompasses an open

20 reading frame encoding a protein (Gene). This is upstream
of the attenuated EMCV IRES (Martinez-Salas et al 1999;
Mizuguchi et al 2000; Rees et al 1996), and of the open
reading frame encoding the zeocin resistance selectable
marker protein (zeo). The gene cassette has the SV40

25 transcriptional terminator at their 3’ ends (t). This
bicistronic transgene is transcribed at high levels from
the CMV promoter. Construct B is derived from construct
A, but STAR67 is now cloned upstream of the CMV promoter.
Construct C is derived from construct B, but now two

30 anti-repressor elements (in this case STAR7) are cloned

to flank the entire cassette.



25 Sequences having anti-repressor activity (sonetines also referred to as
anti-repressor sequences or anti-repressor elenents herein) suitable for
the present invention, have been disclosed in WO 03/004704, incorporated
herein by webt®ecesres and were coined "STAR' sequences tpegisphéhsasbvher ever
a sequence is referred to as a STAR se@uence herein, this sequence has
anti-repressor activity according to the invention). As a non-limting

exampl e, the sequences of 65 anti-repressor elenents, named STARL WO
2006/ 005718 HEembipabiben Rkanii-repressor sequences in expression

cassette

It is shown herein that the combination of a
first anti-repressor element upstream of a promoter and

b flanking the expression cassette by two other anti-
repressor sequences provides superior results. In
particular, when an SV40 promoter is used in CHO cells,
expression is already very high in the absence of anti-
repressor sequences, but is considerably enhanced when

10 STAR67 is placed upstream of said promoter, and the whole
expression cassette is flanked by two anti-repressor
elements, such as STARG6, STAR7, or STAR 40.

It is therefore an object of the present
invention to provide a recombinant nucleic acid molecule

156 comprising an expression cassette comprising (from 5’ to
37): anti-repressor sequence A -~ promoter — nucleic acid
encoding a protein of interest - anti-repressor sequence
B, characterized in that said expression cassette further
comprises a anti-repressor sequence C between said anti-

20 repressor sequences A and B. In a preferred embodiment,
said aﬁti—repressor sequence C is present upstream of
said promoter, in a configuration as described above
under the heading ‘expression cassette’. The expression
cassette between the anti-repressor sequences A and B may

26 further comprise the elements as described above for
expression cassettes, e.g. transcription terminator
sequence, polyadenylation signal, selection marker gene,
enhancer, etc., and may be monocistronic, bicistronic or
multicistronic as described above.

30 Two or all three of anti-repressor sequences A, B and C
may be the same, or all three may be different. Anti-
repressor sequences A and B may the same or different as
anti-repressor sequence C. In certain embodiments, anti-

repressor sequence A and B are (essentially) identical to



7 65 (see WD 03/004704), are presented herein as SEQ ID. NGs. 1-65,
respectively. According to the invention, a functional fragnent or

derivative of a given anti-repressor elenent is 5 considered equivalent to

sai d anti - repe®saesriel ement, when it still has anti-repegaeofosashivity.

presence of such anti-repressor activiggy can easily be checked by the
person skilled in the art, for instance by the assay described bel ow

Functional fragnents or derivatives can .
each other. In one embodiment, anti-repressor sequence C

is STAR67, or a functional fragment or derivative
thereof. Anti-repressor sequences A and B can be any
anti-repressor sequence, and in certain embodiments

5 comprise one of SEQ. ID. NOs. 1-65, or functional
fragments or derivatives thereof. In certain embodiments,
the expression cassette contains a multicistronic gene,
and in preferred embodiments thereof said multicistronic
gene comprises a sequence encoding a protein of interest

10 and a selection marker gene. Alternatively, a selection
marker gene is present under control of a separate
promoter.

In certain embodiménts, a fourth anti-repressor

sequence D may be present between STAR sequences A and B.

15 In such an embodiment, said anti-repressor sequence D is
preferably positioned downstream of the nucleic acid
encoding the protein of interest. Again, this anti-
repressor sequence D may be the same or different from
the other anti-repressor sequences in the recombinant

20 nucleic acid molecule, it can be any anti-repressor
sequence, and in certain embodiments is chosen from any
one of SEQ. ID. NOs. 1-66, or functional fragments or
derivatives thereof.

As at least some anti-repressor sequences can be

26 directional (WO 00/004704), the anti-repressor sequences
flanking the expression cassette (anti-repressor
sequences A and B) may beneficially placed in opposite
direction with respect to each other, such that the 3’
end of each of these anti-repressor sequences is facing

30 inwards to the expression cassette (and to each other).
Hence, in preferred embodiments, the 5’ side of an anti-
repressor element faces the DNA/chromatin of which the
influence on the transgene is to be diminished by said

anti-repressor element. For an anti-repressor sequence

The



10 easily be obtained by a person skilled in the art of nvolecul ar biol ogy,
by starting with a given anti- repressor sequence, and naki ng del eti ons,
additions, substitutions, inversions and the like (see e.g. WO 03/004704).

A functionayohéog@eeiy or derivative also 15 conprises o el ofgm ot her
speci es, which can be found using theggnown anti-repressor sequences by

nmet hods known by the person skilled in the art (see e.g. WO 03/004704).

Hence, the present invention enconpasses fragnments of the anti-repressor
sequences ngﬁqgrﬁagapg a promoter 1n an expression cassette, the 3’

end faces the promoter. The sequences of the anti-
repressor elements (SEQ. ID. NOs. 1-66) in the sequence
listing are given in 5’ to 3’ direction, unless otherwise

6 indicated.

Cells according to the invention

Nucleic acid molecules comprising STAR sequences and/or
expression cassettes according to the present invention

10 can be used for improving expression of nucleic acid,
preferably in host cells. The terms "cell"/"host cell"™
and "cell line"/"host cell line" are respectively
typically defined as a cell and homogeneous populations
thereof that can be maintained in cell culture by methods

15 known in the art, and that have the ability to express
heterologous or homologous proteins. A host cell
according to the present invention preferably is a
eukaryotic cell, more preferably a mammalian cell, such
as a rodent cell or a human cell or fusion between

20 different cells. In certain non-limiting embodiments,
said host cell is a U-2 OS osteosarcoma, CHO (Chinese
hamster ovary), HEK 293, HuNS-1 myeloma, WERI-Rb-1
retinoblastoma, BHK, Vero, non-secreting mouse myeloma
Sp2/0-Ag 14, non-secreting mouse myeloma NSO, NCI-H295R

26 adrenal gland carcinomal or a PER.C6® cell.
In certain embodiments of the invention, a host cell is a
cell expressing at least ElA, and preferably also E1B, of
an adenovirus. As non-limiting examples, such a cell can
be derived from for instance human cells, for instance

30 from a kidney (example: HEK 293 cells, see Graham et al,
1977), lung (e.g. A549, see e.g. WO 98/39411) or retina
(example: HER cells marketed under the trade mark PER.C6®,
see US patent 5,994,128), or from amniocytes (e.g.
N52.E6, described in US patent 6,558,948), and similarly



20 fragnments still have anti-repressor activity. For fragnents of a given
sequence, percent identity refers to that portion of the reference native
sequence that is found in the fragment. The invention al so enconpasses
sequences twatooanes7eg | east 70% i dentical in nucl eoti de pg/Epesideesg to said
sequences having anti-repressor activi2¢g or to functional fragnents thereof
having anti-repressor activity, as long as these sequences that are at

ot IO B Sl st e ke LT e S50 L 1Y woeor ol g o
described for instance in US patents 5,994,128 and US
6,558,948. PER.C6® cells for the purpose of the present
application means cells from an upstream or downstream

b passage or a descendent of an upstream or downstream
passage of cells as deposited under ECACC no. 96022940.
It has been previously shown that such cells are capable
of expression of proteins at high levels (e.g. WO
00/63403, and Jones et al, 2003).

10 Such host cells expressing the desired protein
according to the invention can be obtained by
introduction of a nucleic acid molecule, preferably in
the form of an expression cassette according to the
invention, into the cells. In an alternative embodiment,

16 the STAR67 sequence is targeted for integration into a
chromosomal region to improve the expression of a gene of
interest that is already integrated into the genome, e.g.
a naturally occurring gene, optionally under control of a
heterologous promoter that was targeted upstream of said

20 gene to regulate expression of said gene.

Preferably the host cells are from a stable clone that
can be selected and propagated according to standard
procedures known to the person skilled in the art. A
culture of such a clone is capable of producing

25 recombinant protein of interest. Cells according to the
invention preferably are able to grow in suspension

culture in serum-free medium.

A protein of interest according to the invention can
30 be any protein, and may be a monomeric protein or a
multimeric protein. A multimeric protein comprises at
least two polypeptide chains. Non-limiting examples of a
protein of interest according to the invention are

enzymes, hormones, immunoglobulin chains, therapeutic



30 are at |least 80% identical, nore preferably at |east 90% identical and
still nore preferably at |east 95% identical to the reference native
sequence or functional fragment thereof. WO 2006/ 005718 PCT/ EP2005/ 053251

8 Sequencesvbamicngs7enti -repressor activity according

t @ctrii@2003)6935i1 on can

be obtai ned by various nethods, includisBng but not limted to the cloning
fromthe human genone or fromthe genone of another organism or by for

proteins like anti-cancer proteins, blood coagulation

proteins such as Factor VIII, multi-functional proteins,

such as erythropoietin, diagnostic proteins,

or proteins

or fragments thereof useful for vaccination purposes, all

5 known to the person skilled in the art.

In certain embodiments, an expression cassette of

the invention encodes an immunoglobulin heavy or light

chain or an antigen binding part, derivative and/or

analogue thereof. In a preferred embodiment a protein

10 expression unit according to the invention is provided,

wherein said protein of interest is an immunoglobulin

heavy chain. In yet another preferred embodiment a

protein expression unit according to the invention is

provided, wherein said protein of interest is an

16 immunoglobulin light chain. When these two protein

expression units are present within the same (host) cell

a multimeric protein and more specifically an antibody is

assembled. Hence, in certain embodiments, the protein of

interest is an immunoglobulin, such as an antibody, which

20 is a multimeric protein. Preferably, such an antibody is

a human or humanized antibody. In certain embodiments

thereof, it is an IgG, IgA, or IgM antibody. An

immunoglobulin may be encoded by the heavy and 1ight

chains on different expression cassettes, or on a single

25 expression cassette, wherein the gene encoding each

individual chain may each be under control of a separate

promoter in monocistronic transcription units, or

alternatively both chains may be encoded on a

multicistronic gene.

30 The protein of interest may be from any source, and

in certain embodiments is a mammalian protein, an

artificial protein (e.g. a fusion protein or mutated

protein), and preferably is a human protein.



5 instance anplifying known anti-repressor sequences

directly fromsuch a

genone by using the know edge of the sequences, e.g. by PCR or can in part
chemi cal ly synt hesi zed. Sequences having anti-repressor

or wholly be

activity, amd2006@o87wncti onal

structurally
functionally

be determined with the assay described bel ow.

10

15

20

25

30

Obviously, the anti-repressor sequences and
configurations of the expression cassettes of the present
invention may alsc be used when the ultimate goal is not
the production of a protein, but the RNA itself, for
instance for producing increased quantities of RNA from
an expression cassette, which may be used for purposes of
regulating other genes (e.g. RNAi, antisense RNA), gene

therapy, in vitro protein production, etc.

Method for producing protein of interest

In one aspect, the invention provides a method for
expressing a sequence of interest, preferably encoding a
protein of interest, by providing a host cell with a
nucleic acid molecule or expression cassette according to
the invention, culturing the cell and expressing the
sequence of interest.

The term "expression" is typically used to refer
to the production of a specific RNA product or products,
or a specific protein or proteins, in a cell. In the case
of RNA products, it refers to the process of
transcription. In the case of protein products, it refers
to the processes of transcription, translation and
optionally post-translational modifications (e.g.
glycosylation, disulfide bond formation, etc.). In the
case of secreted proteins, it refers to the processes of
transcription, translation, and optionally post-
translatiocnal modification, followed by secretion.

Introduction of the nucleic acid that is to be
expressed in a cell, can be done by one of several
methods, which as such are known to the person skilled in
the art, also dependent on the format of the nucleic acid
to be introduced. Said methods include but are not
limited to transfection, infection, injection,

transformation, and the 1like.

fragments or derivatives themagheosdiNs:
defined herein by their seguence and in addition are

defi ned as sequences having anti-repressor activity,

whi ch can



15 Any sequence having anti-repressor activity according to the present

I nvention should at | east be capable of surviving the follow ng functional
assay (see WD 03/004704, exanmple 1, incorporated herein by reference).
Human U-2 Q8ocealsloss7{ATCC HTB- 96) are stably 20 transfectpdymizbddokdis pTet - O f
plasmd (C ontech K1620-A) and with nggleic acid encoding a LexA-repressor
fusion protein containing the LexA DNA bi ndi ng donmain and the coding

regi on of either HP1 or HPC2 éDr OSOphI I a Polglconb group protei ns that
repress gene expressyOrriHEs done to enable”it to

metabolize, and/or grow and/or divide and/or produce
recombinant proteins of interest. This can be
accomplished by methods well known to persons skilled in

b the art, and includes but is not limited to providing
nutrients for the cell. The methods comprise groﬁth
adhering to surfaces, growth in suspension, or
combinations thereof. Culturing can be done for instance
in dishes, roller bottles or in bioreactors, using batch,

10 fed-batch, continuous systems such as perfusion systems,
and the like. In order to achieve large scale
(continuous) production of recombinant proteins through
cell culture it is preferred in the art to have cells
capable of growing in suspension, and it is preferred to

15 have cells capable of being cultured in the absence of
animal- or human-derived serum or animal- or human-
derived serum components.

The conditions for growing or multiplying cells

(see e.g. Tissue Culture, Academic Press, Kruse and

20 Paterson, editors (1973)) and the conditions for
expression of the recombinant product are known to the
person skilled in the art. In general, principles,
protocols, and practical techniques for maximizing the
productivity of mammalian cell cultures can be found in

26 Mammalian Cell Biotechnology: a Practical Approach (M.
Butler, ed., IRL Press, 1991).
In a preferred embodiment, the expressed protein is
collected (isolated), either from the cells or from the
culture medium or from both. It may then be further

30 purified using known methods, e.g. filtration, column
chromatography, etc, by methods generally known to the

person skilled in the art.

Novel selection method




25 to DNA; the assay works with either fusion protein) under control of the
Tet-Of transcriptional regulatory system (Gossen and Bujard, 1992). These
cells are referred to below as the reporter cells for the anti-repressor

activity asg@yoososrgporter plasm d, which provides 30 hygra#yekshasi St ance,
contains a polylinker sequence positiagred between four LexA operator sites
and the SvV40 pronoter that controls the zeocin resistance gene. The

sequence to be tested for anti-repressor activity can be cloned in said
pol yl i nker. Const FHRtPERPYYN 4"¥EPHIM) iscloses a novel method for

generating host cells expressing two polypeptides of
interest, which method gives a surprisingly good result,
in that almost no or no colonies appear without the use

b of an anti-repressor sequence, while the presence of an
anti-repressor sequence does lead to clones surviving the
selection, and these clones in general express the two
polypeptides of interest at high levels (example 7, Fig.
11) . The invention therefore provides a method for

10 generating a host cell expressing two polypeptides of
interest, the method comprising: a) introducing into a
host cell one or more nucleic acid molecules, the nucleic
acid molecule or molecules together comprising: (i) a
promoter functionally linked to a sequence encoding a

15 first polypeptide of interest and a first selectable
marker gene, and (ii) a promoter functionally linked to a
sequence encoding a second polypeptide of interest and a
second selectable marker, and (iii) at least one anti-
repressor sequence, chosen from the group consisting of

20 (a) any one of SEQ. ID. NO. 1-66, (b) fragments of any
one of SEQ. ID. NOs. 1-66, said fragments having.anti-
repressor activity, (c) sequences that are at least 70%
identical to (a) or (b) and having anti-repressor
activity, and (d) the complement of any one of (a)-(c):;

26 b) selecting a host cell by essentially simultaneously
selecting for expression of said first and second
selectable marker genes. The selected host cells can be
conveniently used for the expression of said two
polypeptides, by culturing said selected host cells. In

30 one embodiment, two nucleic acid molecules, one
containing (i) and the other containing (ii), are used
for introduction into the host cell. In this embodiment,
each nucleic acid molecule preferably contains at least

one said anti-repressor sequence. In another embodiment,



WO 2006/ 005718 PCT/ EP2005/ 053251 9 reporter plasm d, such as pSelect, is

described in

exanple 1 and Fig. 1 of WO 00/004704. The reporter plasmd is

transfected into the reporter cells, and the cells are cultured under
hygronyci n weh&ebiois (25 pg/ m; 5 selection for presencecefprhdiSoisporter

pl asm d) and

tetracycline repression @doxycycline, 10 ng/m ; prevents

expression of the LexA-repressor fusion protein). After 1 week of growh
under these conditions, the doxgcycline

10

15

20

2b

30

a single nucleic acid molecule containing both (i) and
(ii) is used, which must then contain at least one said
anti-repressor sequence. One advantage of having the
coding sequences for both polypeptides on a single
nucleic acid molecule is that only one nucleic acid
preparation is required before the nucleic acid is
introduced into the cells. Furthermore, in such an
embodiment a single integration event is sufficient for
the coding sequences of both polypeptides, thereby
eliminating the possibility that the nucleic acid
encoding the first polypeptide is integrated on a
different location or with a different copy number than
that encoding the second polypeptide. In preferred
embodiments, said two polypeptides may form part of a
multimeric protein, such as an immunoglobulin. The method
is therefore particularly suited for the expression of
antibodies. The two promoters may be the same or
different, and could be any promoters as described supra.
When the embodiment where a single nucleic acid molecule
contains both (i) and (ii) is used, the direction of the
two transcription units on the single nucleic acid
molecule may for instance be both the same, or in
opposite directions facing each other, or in opposite
directions each pointing outward. In the latter case, the
anti-repressor sequence may be placed between the two
promoters {(e.g. see Fig. 11B). One suitable anti-
repressor sequence for this aspect of the invention is
SEQ. ID. NO. 66 (see example 7), but the other anti-
repressor sequences may function as well. This can be
easily tested by the person skilled in the art, using the
disclosure herein, and hence also the use of other anti-
repressor sequences according to this aspect of the
invention i1s encompassed by the scope of the invention.

Furthermore, anti-repressor sequences may be added to



.concentration is reduced to 0.1 ng/m (or lower) to 10 induce the
LexA-repressor gene, and after 2 days zeocin is added to 250 pg/m. The
cells are cultured for 5 weeks, until the control cultures (transfected

wth enpty woemenés®is pl asmd, i.e. lacking a cloned antipHaphf%sShs; Sequence
in the polylinker) are killed by the zegpcin (in 15 this control plasmd, the
SV40 pronoter is repressed by the LexA-repressor fusion protein that is
tethered to the LexA operating sites, resulting in insufficient zeocin

expr essi on i nfldidh OBE| P YIS FrgnFerRigornusét ectThghrarker genes

must each be different, and may for instance be selected
from the marker genes as described supra. In certain
embodiments, one selectable marker is zeocin, and the

5 other selectable marker is for instance puromycin.
However, it will be clear that other combinations may be
used, and are within the scope of this aspect of the
invention. Expression of the markers should preferably be
dependent from the expression of the polypeptides of

10 interest. This can be established by linking the
expression of the marker genes to that of the
polypeptides of interest for instance by using
multicistronic genes, e.g. with IRES sequences, as
discussed supra. “Essentially simultaneous” selection

15 means that at least part of the time, preferably at least
one day, more preferably at least two days, still more
preferably at least 5 days, both selection agents are
present, which can be brought about by having both
selection agents added to the culture medium at the same

20 time or adding culture medium comprising both selection
agents (e.g. example 7). It will be clear that adding the
second selection agent only after a few hours or days to
medium wherein the first selection agent is already
present, will still result in essentially simultaneous

26 selection within the meaning of the invention. This
situation is distinguished from the situation where cells
are first selected with the first selection agent, and
once colonies are formed the cells are selected on new
medium whereto the second selection agent and not the

30 first selection agent has been added (consecutive
selection, e.g. example 5 and WO 03/106684). By selecting
for both selectable markers essentially simultaneously,
it is disclosed herein surprisingly that a fast and

strong selection is provided, whereby many low-producing



sequence has anti-repressor activity according to the 20 present invention
I f, when said sequence is cloned in the polylinker of the reporter plasmd,
the reporter cells survive the 5 weeks sel ection under zeocin. Cells from

such col oniveg 2em8053is | | be propagated onto new nedi um @@RiEphédsdEs28€0CI N
after the 5 weeks zeocin selection, 253nhereas cells transfected with
reporter plasmds Iacking anti-repressor sequences cannot be propagated

onto new nedium cont ai Zeocgi n. sequence not capable of . conferring
such growt h #BPS535Re at& cﬁf*i"ﬂ%ﬁﬁgsm = ‘strongly decreased

workload for finding a clone with desirable expression
characteristics. This is particularly advantageous for
the biotechnological industry, where many, usually

b hundreds or even thousands, of colonies have to be
screened before a desired clone having high expression
levels is identified.

In addition, the system provides the possibility to

test parts of anti-repressor elements, at least of STAR67

10 but also of other anti-repressor sequences when they
function in this setting, for functionality. This easy
screen, which provides an almosf or even complete black
and white difference in many cases, therefore will
contribute to identifying functional parts or derivatives

16 from anti-repressor sequences, and/or aid in
characterizing novel anti-repressor sequences. The screen
could even be used to find novel anti-repressor and/or
expression-enhancing sequences (since this type of screen
is not literally selecting for anti-repressor activity,

20 Dbut rather for expression-enhancing activity, it is also
possible that sequences having the latter but not the
former activity will be found). It is therefore another
aspect of the present invention to provide a method for
identifying an anti-repressor and/or expression-enhancing

26 sequences, or a functional fragment or derivative
thereof, comprising: a) introducing into a host cell one
or more nucleic acid molecules, the nucleic acid molecule
or molecules together comprising: (i) a promoter
functionally linked to a first selectable marker gene,

30 and (ii) a promoter functionally linked to a second
selectable marker, and (iii) at least one sequence to be
tested for anti-repressor and/or expression-enhancing
activity; b) selecting a host cell by selecting

essentially simultaneously for expression of said first



assay, does not qualify as a sequence having anti 30 repressor activity, or
functional fragnment or functional derivative thereof according to the
present invention. As an exanple, known boundary sequences such as those
tested by wanoodeos7\d ag et al (2000), including Drosophiplca/ss6nsoédsgl | um and
Schedl, 1991), 5'-HS4 of the chicken 3388l obin WO 2006/ 005718

PCTI EP2005/ 053251 10 locus (Chung et al, 1993, 1997) or Matrix Attachnment

Regi ons (NARSa?nd( Eggzér\llg nsee.l.tec%lable 1n?a9r er ggngs? t }?o%rt\/ic\éﬁls that
survive this screen are likely to contain a functional
anti-repressor and/or expression-enhancing element. This
can then easily be analysed further, e.g. by determining

5 its sequence and/or by subjecting it to other functional
tests for anti-repressor activity as described supra. In
one embodiment, both (i) and (ii) are on one nucleic acid
molecule, e.g. with diverging promoters (the first and
second selectable marker genes facing outward), between

100 which the to be tested sequence can be cloned for
analysis. Preferably, said selectable marker genes are
not highly expressed, e.g. by using relatively weak
promoters directly driving the selectable marker genes,
which relatively weak promoters are known to and/or can

16 be identified with routine assays by the person skilled
in the art, or for instance by using a strong promoter
for transcription and an IRES, preferably a relatively
weak IRES as described supra, for translation of the
marker gene. The marker genes may also conveniently be

20 placed downstream of nucleic acid sequences encoding a
polypeptide and linked to the expression thereof in a
multicistronic gene, e.g. by an IRES (e.g. example 7,
Fig. 11 for possible configuration). Such polypeptides
could again be polypeptides of interest, so that directly

26 useful clones for expression of said polypeptides of
interest are obtained, but could for screening purposes
also be markers of which expression can easily be
quantified, e.g. GFP or a derivative thereof, SEAP, lacZz,
luciferase, etc. In such a combination, the expression of

30 the polypeptides could directly be quantified to pick out
anti-repressor and/or expression-enhancing elements or
fragments thereof that provide sufficient colonies during
the simultaneous selection, and also provide high

transcription levels. When ‘random’ nucleic acid (i.e.



this assay. In addition, it is preferred that the anti-repressor 5 sequence
or functional fragnent or derivative thereof confers a higher proportion of
reporter over-expressing clones when flanking a reporter gene (e.qg.

| uci f erase,wo &dobposmMs ch is integrated into the genone ofpclgd26e850885:CHO
cells, conpared to when said reporter ggne is not flanked 10 by
anti-repressor sequences, or flanked by weaker repression bl ocking

sequences such as, Drosophila scs. This can be verified using for instance
the pSDH Vecpgp}elc acid not yet known to have anti-repressor or

expression-enhancing activity), e.g. in the form of
genome fragments, is used as the sequence to be tested
for anti-repressor and/or expression-enhancing activity,
5 novel anti-repressor and/or expression-enhancing
sequences can be found. When known anti-repressor
sequences are tested, this assay can be used to
characterize them further. When fragments of known anti-
repressor sequences are tested, the assay will provide
10 functional fragments of such known anti-repressor

sequences.

The practice of this invention will employ, unless
otherwise indicated, conventional techniques of

16 immunology, molecular biology, microbiology, cell
biology, and recombinant DNA, which are within the skill
of the art. See e.g. Sambrook, Fritsch and Maniatis,
Molecular Cloning: A Laboratory Manual, 2" edition, 1989;
Current Protocols in Molecular Biology, Ausubel FM, et

20 al, eds, 1987; the series Methods in Enzymology (Academic
Press, Inc.); PCR2: A Practical Approach, MacPherson MJ,
Hams BD, Taylor GR, eds, 1995; Antibodies: A Laboratory
Manual, Harlow and Lane, eds, 1988.

The invention is further explained in the following

26 examples. The examples do not limit the invention in any

way. They merely serve to clarify the invention.
Examples

30 Example 1l: Construction of STAR67 vectors
A novel anti-repressor sequence was isolated using a
genetic screen as described in WO 03/004704, and this
novel sequence was coined STAR67 (SEQ. ID. NO. 66). The

effects of STAR67 on expression of transgenes in



or simlar vectors, as described in exanple 1 and Fig. 2 of WO 03/004704.
15 Anti-repressor elenents of the invention can have at |east one of three
consequences for production of protein: (1) they increase the

pr edi ct abi Iwo yooebos7isdent i fyi ng host cell lines that exprpesgkpdoopofha N at
I ndustrially acceptable levels; (2) th&¢ result in host 20 cell lines with
I ncreased protein yields; and/or (3) they result in host cell |ines that

exhibI L ror e st able. \PLOf eI RLOguel N durT g prol 9ged, syt yat i on. - Each

construction of the wvarious constructs.

Materials and Methods

b Three plasmids were created (Fig. 1):
A) CMV-d2EGFP-ires-Zeo (CMV Control),
B) STAR67-CMV-d2EGFP-ires-Zeo (CMV-STARG7),

C) STAR7-STAR67-CMV-d2EGFP-ires—Zeo-STAR7 (CMV-STARG67
7/7)

10 The construction of construct A is described below.
Plasmid pd2EGFP (Clontech 6010-1l) was modified by
insertion of a linker at the BsiWI site to yield pd2EGFP-
link. The linker, made by annealing oligonucleotides
GTACGGATATCAGATCTTTAATTAAG (SEQ. ID. NO. 67) and

15 GTACCTTAATTAAAGATCTGATAT (SEQ. ID. NO. 68), introduced
sites for the PacIl, BglII, and EcoRV restriction
endonucleases. This created the multiple cloning site
MCSII for insertion of STAR elements. Then primers
GATCAGATCTGGCGCGCCATTTAAATCGTICTCGCGCGTTTCGGTGATGACGG

20 (SEQ. ID. NO. 69) and
(AGGCGGATCCGAATGTATTTAGAAAAATAAACAAATAGGGG (SEQ. ID. NO.
70) were used to amplify a region of 0.37 kb from
pd2EGFP, which was inserted into the BglIl site of pIRES
(Clontech 6028-1) to yield pIRES-stuf. This introduced

25 sites for the AscIl and Swal restriction endonucleases at
MCSI, and acts as a “stuffer fragment” to avoid potential
interference between STAR elements and adjacent
promoters. pIRES-stuf was digested with BglII and Fspl to
liberate a DNA fragment composed of the stuffer fragment,

30 the CMV promoter, the IRES element (flanked by multiple
cloning sites MCS A and MCS B), and the SV40



these attributes is discussed in nore detail below (1) Increased
predictability: Integration of transgene 25 expression cassettes can occur
at random positions throughout the host cell genone. However, much of the
genome i s twansenispis onal |y silent heterochromatin. \Wepcridpgo€ihassi on
cassettes include anti-repressor elenegss flanking the transgene, the
position of integration has a 30 reduced effect on expression. The
anti-repressor elements  inmpair the ability of adjacent heterochromatin to

silence the quiﬁgﬁﬁl‘néat’(%h§éaﬂéﬁt | TPLs; fEagrefforEisonigrted dhiddene-
the vector backbone of pd2EGFP-link produced by digestion

with BamHI and Stul, to yield pIRES-link.

The open reading frame of the zeocin-resistance gene
6 was inserted into BamHI/NotI sites downstream of the
PIRES as follows: the zeocin-resistance ORF was amplified
by PCR with primers GATCGGATCCTTCGAAATGGCCAAGTTGACCAGTGC
(SEQ. ID. NO. 71) and AGGCGCGGCCGCAATTCTCAGTCCTGCTCCTC
(SEQ. ID. NO. 72) from plasmid pCMV/zeo (Invitrogen,

10 cat.no. V50120), digested with BamHI and NotI, and
ligated with BamHI/NotI-digested pIRES-link to yield
pPIRES-1ink-zeo. The d2EGFP reporter ORF was introduced
into pIRES-link-zeo by amplification of pd2EGFP (Clontech
6010-1) with primers

15 GATCGAATTCTCGCGAATGGTGAGCAAGCAGATCCTGAAG (SEQ. ID. NO.
73) and
AGGCGAATTCACCGGTGTTTAAACTTACACCCACTCGTGCAGGCTGCCCAGG
(SEQ. ID. NO. 74), and insertion of the EcoRI-digested
d2EGFP cassette into the EcoRI site in the pIRES-link-zeo

20 plasmid. This created construct A, CMV-d2EGFP-IRES-Zeo
(CMV Control).

STAR67 was cloned upstream of the CMV promoter, in
the AscI site {(about 15 nt remaining between STAR67 and
the promoter). This created construct B, STAR67-CMV-

26 d2EGFP-ires-Zeo (CMV-STAR67).

STAR67 was also tested in the context of a cassette
that contains also the STAR7 (SEQ. ID. NO. 7), cloned
directionally in the 5’ SalIl and XbaI sites and 3’ Bgllil
and Pacl sites to flank the entire cassette with STAR7Y.

30 This is construct C (CMV-STARG7 7/7).

Example 2: STAR67 enhances the expression level from CMV,



containing host cells with acceptable expression levels is increased.
| ndeed, incorporation of anti-repressor WO 2006/ 005718 PCT/ EP2005/ 053251 11
sequences results in the establishnent of up to 10 times nore col onies,

conpar ed t avdbseme s transgene | acking anti-repressor sRqe4HRGRMss;MheN the
sanme amount of DNA is transfected. 6 (39 Yield: The levels of protein

expression in primary popul ations of reconbi nant host cells, directly after

EFla and UB6 promoters in stably transfected CHO cells.
We tested whether the presence of STAR67 adjacent to the
CMV, EFlo and UB6 promoters influences the expression
level of these promoters in CHO cells. The constructs A
b and B (Fig. 1) described in Example 1 are used for this

purpose, modified for the respective promoters:
1 CMV-d2EGFP-ires~Zeo (CMV Control)

2 STAR67-CMV-d2EGFP-ires-Zeo (CMV-STAR67)
3 EFlo-d2EGFP-ires—-Zeo (EFlo Control)

10 4 STAR67-EF10~d2EGFP-ires—-Z2eo (EF10-STARG7)
5 UB6-d2EGFP~ires-Zeo (UB6 Control)
6 STAR67-UB6-d2EGFP-ires-Zeo (UB6-STAR67).

Materials and Methods
The UB6 and EFlo promoters were exchanged for the CMV
156 promoter in the plasmids described in Fig. 1. The UB6
promoter was cloned as follows. A DNA 0.37 kb stufifer
from the pd2EGFP plasmid was amplified by PCR, as
described in example 1, using primers identified by SEQ.
ID. NOs. 69 and 70. The resulting DNA stuffer was cloned
20 in the BglII site of pUB6/V5-His [Invitrogen Vv250-20],
creating pUB6-stuf. From pUB6-stuf an AscI-Sacl fragment
was cloned into CMV-d2EGFP-IRES-Zeo, from which the CMV

promoter was removed.

The EFlo promoter was amplified by PCR with pEFla/V5-His
25 [Invitrogen V920-20] as template, using primers

GATCGGCGCGCCATTTAAATCCGAAAAGTGCCACCTGACG (SEQ. ID. NO.

79) and

AGGCGGGACCCCCTCACGACACCTGAAATGGAAG (SEQ. ID. NO, 80). The

PCR fragment was cloned in the AscI and PpuMI sites of



transgene integration, have been surveyed. The expression |evel of

I ndi vidual s in the popul ations varies. However, when the transgenes are
protected by anti-repressor 10 elenents, the variability is reduced. This
reduced vawoakshesrys i s nost conspicuous in that fewer glg 00.gxlrognslrecovered
t hat have | ow | evels of expression. Fgrthernore, the populations with
anti-repressor elenments commonly have individuals with strikingly high 15

expression. These hlg%:yleldlng i ndi vidual s are favourable for production
of proteins, QMVF RES-Zeo, from which the CMV promoter was

removed.

The Chinese Hamster Ovary cell line CHO-K1 (ATCC

b CCL-61) was cultured in HAMS-F12 medium + 10% Fetal Calf
Serum containing 2 mM glutamine, 100 U/ml penicillin, and
100 micrograms/ml streptomycin at 37°C/5% CO,. Cells were
transfected with the plasmids using SuperFect (QIAGEN) as
described by the manufacturer. Briefly, cells were seeded

10 to culture vessels and grown overnight to 70-90%
confluence. SuperFect reagent was combined with plasmid
DNA at a ratio of 6 microliters per microgram (e.g. for a
10 cm Petri dish, 20 micrograms DNA and 120 microliters
SuperFect) and added to the cells. After overnight

15 incubation the transfection mixture was replaced with
fresh medium, and the transfected cells were incubated
further. After overnight cultivation, cells were
trypsinized and seeded into fresh culture vessels with

fresh medium. After another overnight incubation zeocin

20 was added to a concentration of 50 ug/ml and the cells
were cultured further. Af%er another three days the
medium was replaced by fresh medium containing zeocin
(100 ug/ml) and cultured further. When individual
colonies became visible (approximately ten days after

256 transfection) medium was removed and replaced with fresh
medium without zeocin. Individual clones were isolated
and transferred to 24-well plates in medium without
zeocin. One day after isolation of the colonies zeocin
was added to the medium. Expression of the d2EGFP

30 reporter gene was assessed approximately 3 weeks after
transfection. d2EGFP expression levels in the colonies
were measured after periods of two weeks. After the

initial two weeks after transfection when the first

d2EGFP measurements were performed, the colonies were



harvesting purposes or for purposes of changing the phenotype of the cell
or an organi smconprising such cells. 20 (3) Increased stability:
anti-repressor elenments increase the stability of transgenes in reconbi nant

host cell wo bwsoddyisensuring that the transgenes are nopcripadsséshfit i onal |y
silenced during prolonged cultivation. 38Conparative trials show that, under
conditions in which 26 transgenes that are not prot ect ed by antl-repressor
el enent s arecprogr GSSJ veley silepced (5 - assa

ultired 1n medium w1thout zeoc1n oth r antlblotlcs

This continued for the remainder of the experiment.

Results
b Fig. 2 shows that transfection of the construct that

contains STAR67 cloned upstream of the CMV promoter
resulted in a number of CHO colonies that express
significantly higher levels of d2EGFP protein, as
compared to the “empty” control without STAR67, CMV
10 Control. The average of the d2EGFP signal in the 10
colonies transfected with the CMV Control plasmid was 34,
when measured 25 days after transfection. 60 days after
transfection the average of the d2EGFP signal in these 10
colonies was reduced to 13, indicating that expression is
156 not stable over time. In comparison, the average of the
d2EGFP signal in the 10 colonies transfected with the
STAR67-CMV plasmid was 42 when measured after 25 days and
32 measured 60 days after transfection. Hence 60 days
after transfection, a STAR67-encompassing CMV construct
20 conveyed a factor 2.5 higher CMV promoter driven
expression level of the reporter protein in stably
transfected clones. Importantly, 25 days after
transfection, after the first measurement, selection
pressure was removed by culturing the colonies in medium
26 without zeocin. Hence, colonies containing the STAR67
construct are more stable over time in the absence of
selection pressure than colonies that do not contain a

STAR67 construct.

30 Fig. 3 shows that transfection of the construct that
contains STAR67 cloned upstreém of the EFlo~ promoter
resulted in a number of CHO colonies that express
significantly higher levels of d2EGFP protein, as

compared to the “empty” control without STAR67, EFlQa



cultivation),

expressed at

anti-repressor elenment-protected transgenes continue to be

high levels. This is an advantage during industri al

producti on

of proteinaceous 30 nol ecul es, during which cell. cultivation continues for

prol onged ReHhatdpes7id OM few weeks to many nont hs.

1J26(05/0§3tz?1b' lity of

expressi on over prolonged periods may gae advantageous |n ants or ani mals
with altered WO 2006/ 005718 PCT/ EP2005/ 053251 12 phenotypes as a
consequence of reconbi nant expression of

10

16

26

30

Control. The average of the d2EGFP signal in the 10

colonies transfected with the EFla Control plasmid was
31, when measured 25 days after transfection. 60 days
after transfection the average of the d2EGFP signal in
these 10 colonies was 26. In comparison, the average of
the d2EGFP signal in the 10 colonies transfected with the
EF10~STAR67 plasmid was 60 when measured after 25 days
and 76 measured 60 days after transfection. Hence, both

after 25 and 60 days after transfection, a STAR67-
encompassing EFl10 construct conveyed a factor 2.9 higher

EF10 promoter driven expression level of the reporter

protein in stably transfected clones.

Fig. 4 shows that transfection of the construct that
contains STAR67 cloned upstream of the UB6 promoter
resulted in a number of CHO colonies that express
significantly higher levels of d2EGFP protein, as
compared to the “empty” control without STAR67, UB6
Control. The average of the d2EGFP signal in the 10
colonies transfected with the UB6 Controlyplasmid was 51,
when measured 25 days after transfection. 60 days after
transfection the average of the d2EGFP signal in these 10
colonies was 29, indicating that the expression was not
stable over time. In comparison, the average of the
d2EGFP signal in the 10 colonies transfected with the
UB6-STAR67 plasmid was 218 when measured after 25 days
and 224 measured 60 days after transfection. Hence, 25
days after transfection, a STAR67-encompassing UB6
construct conveyed a factor 4.3 higher UB6 promoter
driven expression level of the reporter protein in stably
transfected clones. After 60 days this factor was 7.7,
due to instability of expression in the cohtrol colonies
and stability in the UB6-STAR67 colonies. Importantly, 25

days after transfection, after the first measurement,



anti-repressor protected transgenes. STAR67 5 The present invention
provi des a novel sequence having anti-repressor acitivity, which was coined
STAR67 (SEQ ID. NO. 66). This anti-repressor sequence already strongly

i ncreases ax@b@embLs When it is placed only upstream ofpcq/dh Rk gldriving
expression of a gene of 10 interest, asg s evident fromthe exanples

provided herein, whereas hitherto known potent anti-repressor seguences

such as STAR6 or STAR7 appear to provide nuch
selection pressure was removed by culturing the colonies

in medium without zeocin. Hence, colonies containing the
STAR67 construct are more stable over time in the absence
of selection pressure than colonies that do not contain a
b STAR67 construct.
In conclusion, STAR67 increases expression from

three different, unrelated promoters.

Example 3: STAR67 enhances the expression level from CMV,
10 EFla and UB6 promoters in stably transfected PER.C6
cells.
We tested whether the presence of STAR67 adjacent of the
CMV, EFlo and UB6é promoters influences the expression
level of these promoters in another cell type than CHO
16 cells, namely human PER.C6 cells. The same constructs as

in example 1 were used.

Materials and Methods
Transfection, culturing and analysis of PER.C6 cells

20 PER.C6%® cells were cultured in DMEM medium + pyridoxine +
9% Foetal Bovine Seﬁﬁm (Non-Heat Inactivated), 8.9 mM
MgCl, 100 U/ml penicillin, and 100 micrograms/ml
streptomycin at 37°C/10% CO,. Cells were transfected with
the plasmids using Lipofectamine 2000 (Invitrogen) as

26 described by the manufacturer. Briefly, cells were seeded
to 6-wells and grown overnight to 70-30% confluence.
Lipofectamine reagent was combined with plasmid DNA at a
ratio of 15 microliters per 3 microgram (e.g. for a 10 cm
Petri dish, 20 micrograms DNA and 120 microliters

30 Lipofectamine) and added after 30 minutes incubation at
25°C to the cells. After 6-hour incubation the
transfection mixture was replaced with fresh medium, and
the transfected cells were incubated further. After

overnight cultivation, cells were trypsinized and seeded



| ess advantage in this configuration (they function especially well when
flanking a transgene, i.e. when 16 present both upstream and downstream of
the transgene). Hence, STAR67 provides an alternative to already known

anti -repr esgoboos@sices, and when placed upstream of apREPIRSBEEPPEArS tO
have increased benefit when conpared #® such known anti-repressor

sequences. STAR67 is not an 20 enhancer-bl ocker, in contrast to other
anti-repressor _sequences tested for this property (Kwaks et al, 2003),

provi di ng anotiérr dl 1% dridd-bét Wel fidpaiReTs i tot hépsh petri

dishes {90 mm) with fresh medium with zeocin added to a
concentration of 100 pg/ml and the cells were cultured
further. When colonies became visible, individual clones

b were isolated by scraping and transferred to 24-well
plates in medium with zeocin. When grown to ~70%
confluence, cells were transferred to 6-well plates.
Stable colonies were expanded for 2 weeks in 6-well
plates before the d2EGFP signal was determined on a XL-

10 MCL Beckman Coulter flowcytometer. The mean of the d2EGFP
signal was taken as measure for the level of d2EGFP
expression. Colonies were measured for a second time
after 2 weeks. Thereafter colonies were further cultured
in the absence of zeocin.

16

Results
Fig. 5 shows that transfection of the construct that

contains STAR67 cloned upstream of the CMV promoter
resulted in a number of PER.C6 colonies that express

20 significantly higher levels of d2EGFP protein, as
compared to the “empty” cdontrol without STARG7, CMV
Control. The average of the d2EGFP signal in the 10
colonies transfected with the CMV Control plasmid was 37,
when measured 30 days after transfection. 60 days after

25 transfection the average of the d2EGFP signal in these 10
colonies was reduced to 14, indicating that expression
was not stable over time. In comparison, the average of
the d2EGFP signal in the 10 colonies transfected with the
STAR67-CMV plasmid was 101 when measured after 30 days

30 and 45 measured 60 days after transfection. Hence 60 days
after transfection, a STAR67-encompassing CMV construct
conveyed a factor 3.2 higher CMV promoter driven
expression level of the reporter protein in stably

transfected clones.



anti-repressor sequences disclosed before. Al so, STAR67 nmay operate in a
bi -di rectional manner, as shown in 25 exanple 7. According to the invention
the presence of STAR67 sequence in an expression cassette provides

i mproved prheglbgbadiiis ty and/or yield and/or stability ofpcr@bbfSsshan. It is
denpnstrated herein that STARG7 is fumgtional in conbination with vari ous

pronmoters, and in 30 different cell |ines. Expression cassette A nucleic
acid nol ecul e according to the invention,

Fig. 6 shows that transfection of the construct that
contains STAR67 cloned upstream of the EFlo- promoter
resulted in a number of PER.C6 colonies that express

6 significantly higher levels of d2EGFP protein, as
compared to the “empty” control without STAR67, EFla
Control. The average of the d2EGFP signal in the 10

colonies transfected with the EFla Control plasmid was 5,
when measured 30 days after transfection. 60 days after
10 transfection the average of the d2EGFP signal in these 10
colonies was 6. In comparison, the average of the d2EGFP
signal in the 10 colonies transfected with the EFlo-
STAR67 plasmid was 25 when measured after 30 days and 20
measured 60 days after transfection. Hence, both after 30
15 and 60 days after transfection, a STAR67-encompassing
EFla construct conveyed a factor 4 higher EFlo promoter
driven expression level of the reporter protein in stably

transfected clones.

20 # Fig. 7 shows that transfection of the construct that
contains STAR67 cloned upstream of the UB6 promoter
resulted in a number of PER.C6 colonies that express
significantly higher levels of d2EGFP protein, as
compared to the “empty” control without STAR67, UB6

25 Control. The average of the d2EGFP signal in the 10
colonies transfected with the UB6 Control plasmid was 4,
when measured 30 days after transfection. 60 days after
transfection the average of the d2EGFP signal in these 10
colonies was 2. In comparison, the average of the d2EGFP

30 signal in the 10 colonies transfected with the UB6-STARG67
plasmid was 27 when measured after 30 days and 18
measured 60 days after transfection. Hence, both after 30

and 60 days after transfection, a STAR67-encompassing UB6



conprising STAR67, may be in any format, e.g. as DNA WD 2006/ 005718
PCT/ EP2005/ 053251 13 fragnent, optionally present on a cloning vector such
as a plasmd, preferably an expression vector, and can be used for

i nstance f ayo edogdsis pur poses using standard reconbi naperdhoka&hs0l ogy. In
preferred enbodi nents of 6 the inventia#, nucleic acid conprises an
expression cassette, which is useful to express sequences of interest, for

i nstance in host cells. ]
construct conveyed a factor 7 to 9 fold higher UB6

promoter driven expression level of the reporter protein
in stably transfected clones.
Hence placing STAR67 upstream of the promoter
5 resulted in significantly higher protein expression
levels in comparison with STAR67-less constructs, also in
PER.C6 cells. Hence STAR67 functions in different,
unrelated cell types.

10
Example 4: Novel configuration of STAR67 combined with
other anti-repressor elements to enhance the SV40
promoter in CHO cells.
We tested whether the presence of STAR67 adjacent of the
16 SV40 promoter influences the expression level of this
promoter, either alone or in combination with another
anti-repressor element, in this example STAR7. The

constructs that were used for this purpose (see Fig. 8),

are:
20 1 SV40-d2EGFP-ires-Z%eo0 (SV40 Control)
2 STAR67-SV40-d2EGFP-ires-Zeo (SV40-STAR67T)
3 STAR7-SV40-d2EGFP-ires-Zeo~STAR7 (SV40-STAR7/7)
4 STAR7- STAR67-5V40--d2EGFP-ires-Zeo—-STAR7
(SV40-STAR67 7/7)
25

Materials and Methods

The SV40 promoter was amplified by PCR with pIRES as
template using primers
TTGGTTGGGGCGCGCCGCAGCACCATGGCCTGAAATAACCTCTGAAAGAGG (SEQ.
80 ID. NO. 81) and
TTGGTTGGGAGCTCAAGCTTTTTGCAAAAGCCTAGGCCTCCAAAAARAGCCTCCTC
(SEQ. ID. NO. 82). The PCR fragment was cloned in the
AscI and Sacl sites of CMV-d2EGFP-IRES-Zeo, from which

the CMV promoter was removed.



An " expression cassette' as used herein is a nucleic acid sequence
conprising at |least a pronoter functionally 10 linked to a sequence of
whi ch expression is desired, which sequence of which expression is desired

preferabl y wo so08mosozen reading frame encoding all or paprgdp@sodnat ei n of
interest. The pronoter is preferably aa44heterol ogous pronoter with respect
to said nucleic acid 15 of interest, whereby a heterol ogous pronoter is
defined as a pronoter which is not the natural pronoter of said seguence
of interest. In other words, sonme form of human

CHO cells were transfected, colonies were isolated and

propagated and analysed as in Example 2.

5 Results
Fig. 8 shows that transfection of the construct that

either contains STAR67 cloned upstream of the SV40
promoter (SV40-STAR67) or STAR7 cloned to flank the
entire construct (SV40-STAR 7/7) did not result in CHO

10 colonies that express significantly higher levels of
d2EGFP protein, as compared to the “empty” control
without anti-repressor elements (SV40 Control). The
average of the d2EGFP signal in the 18 colonies
transfected with the SV40 Control plasmid was 86, when

15 measured 40 days after transfection. In comparison, the
average of the d2EGFP signal in the 18 colonies
transfected with the SV40-STAR67 plasmid was 82 when
measured after 40 days and the average of the d2EGFP
signal in the 18 colonies transfected with the SV40-STAR

20 7/7 plasmid was 91 when measured after 40 days. Hence, no
significant effect of these anti-repressor elements on
the SV40 promoter in CHO cells was observed.

It appears that the expression levels from the SV40

promoter in these cells are already quite high, and even

26 much higher than those observed with the CMV promoter,
which was considered to be a very strong promoter. This
high background expression in the absence of an anti-
repressor element using the SV40 promoter in CHO cells,
may explain why no significant effect of STAR67 alone, or

30 STAR7 flanking the transgene, was observed.

However, the average of the d2EGFP signal in the 18

colonies transfected with the SV40-STAR67 7/7 plasmid was
209 when measured after 40 days colonies, which is a

factor 2.4 higher than the average of the 18 control



I ntervention, e.g. nolecular cloning, has been used at any point in tine to
make the functional conbination of a 20 heterol ogous pronoter with a nucleic
acid of interest, and it is readily understood in this context that a

het er ol ogouso ploga®yfyr can be derived fromthe sane or fpQRp3gedhiher ent
organi sm as the sequence of interest. 4freferably, an expression cassette

further contains 25 transcription term nation and pol yadenyl ati on sequences.
Ot her regul atory sequences such as enhancers may al so be included. The
expr essi on urficlenaee oftfiing BEBCEhehgiy dhei OFRRO7 element is used in

combination with another anti-repressor element, this
results in a number of stably transfected CHO colonies
that show significantly higher d2EGFP expression levels.

b Therefore in this novel configuration (5’- STAR
sequence A — STAR sequence C ~ promoter — nucleic acid
encoding a protein of interest - STAR sequence B - 3/,
wherein in the present example STAR sequences A and B are
STAR 7 and STAR sequence C is STAR67) STAR elements

10 appear to function even better than in hitherto disclosed
configurations.

We have done experiments in which the flanking STAR7

elements were replaced by flanking STAR6 (SEQ. ID. NO. 6)
elements or by flanking STAR4 (SEQ. ID. NO. 4) elements,

15 in combination with STAR67 upstream of the SV40 promoter
(SV40-STAR67 6/6 and SV40-STAR67 4/4, respectively, using
the same nomenclature as above), and observed improved
expression also with these combinations. This proves that
the flanking STAR7 elements can be exchanged for other

20 STAR sequences, and still the improvement of the novel
configuration of the expression cassettgnwith the STAR

sequences is observed.

256 Example 5: A combination of STAR67 and STAR7 enhance UB6-
driven antibody expression levels in stably transfected
CHO cells.
In example 4 we showed that the combination of STAR67 and
STAR7 enhanced the expression levels of d2EGFP protein in

30 CHO cells. Here we tested whether the combination of
STAR67 and STAR7 could be used for the production of an
antibody. We chose an antibody against the EpCAM molecule
(Huls et al, 1999) as test protein and used the UB6

promoter.



further conprise at |east one anti-repressor sequence, such as STAR67. In
certain preferred enbodi nents said 30 anti-repressor sequence, preferably
STAR67, is placed upstream of said pronoter, preferably such that |ess than
2kb are pr eseomebostiseen the 3' end of the anti-repressopcTaptpegnsesiand t he
start of the pronoter sequence. In preférred enbodi nents, |ess than 1 kb,
nore preferably WO 2006/ 005718 PCT/ EP2005/ 053251 14 | ess than 500
nucl eotides (nt), still nore preferably

Materials and Methods

Plasmids

The heavy chain cDNA (HC-EpCAM) was cloned in a construct

B encompassing the UB6 promoter. The HC-EpCAM was coupled

to the Zeocin resistance gene by an IRES sequence. The

light chain cDNA (LC-EpCAM) was also cloned in a

construct encompassing the UB6 promoter. The LC-EpCAM was

coupled to the puromycin resistance gene by an IRES

10 sequence. Together these two plasmids represent the UB6
(HC+LC) Control (Fig. 9)
To test the effects of STAR67 and STAR7, STAR67 was
cloned in both HC+LC constructs, upstream of the UB6
promoters. STAR7 was cloned to flank the entire

15 cassettes, both at the 5’ and 3’ end (Fig. 9). These two
plasmids represent STAR7-STAR67-UB6 (HC+LC) STAR7.

Transfection and culture of CHO cells
The Chinese Hamster Ovary cell line CHO-K1 (ATCC CCL-61)
20 was transfected and cultured as in example 2, using
zeocin (100 ﬁ@/ml) and puromycin (2.5 pg/ml) for
selection. One day after transfection, zeocin was added
to the culture medium. When first colonies became visible
(approximately 7 dayé after addition of zeocin) the
26 culture medium was removed and replaced with culture
medium containing puromycin. After approximately 7 days,
colonies were isolated and transferred to 24 wells

plates, in culture medium containing zeocin only.

30 Results
Fig. 9 shows that that transfection of antibody
constructs that contain STARG67 cloned upstream of the UB6
promoter and two STAR7 elements cloned to flank the

entire cassettes resulted in a number of CHO colonies



| ess than about 200, 100, 50, or 30 nt are present between the 3' end of
the anti-repressor sequence and the start of the pronoter sequence. In
certain preferred 5 enbodi nents, the anti-repressor sequence is cloned

directly upgdh@pisndis the pronoter, resulting in only ati)‘l‘"f%EpQ'ogﬁsﬁh bet ween
the 3" end of the anti-repressor sequgsce and the start o t%e pronot er

sequence. To obtain expression of nucleic acid sequences 10 encodi ng
reconbi nant protein, it is well known to those skilled in the art that
sequences capadiite espreies viigpidhepntly higher levels of EpCAM

antibody (measured by ELISA using an anti-human IgG
antibody) as compared to the “empty” control without
STAR67 and STAR7, UB6 (HC+LC) Control. The average of the

5 EpCAM production in the 18 colonies transfected with the
UB6 (HC+LC) Control plasmid was 2.7 pg/cell/day, when
measured 25 days after transfection. Selection agents
zeocin and puromycin were removed after 25 days. 45 days
after transfection the average of the EpCAM production in

10 these 18 colonies was 2.7 pg/cell/day. In comparison, the
average of the EpCAM production signal in the 18 colonies
transfected with the STAR7-STAR67-UB6 (HC+LC)-STAR7
plasmid was 6.7 when measured after 25 days and 7.7
pg/cell/day, when measured 45 days after transfection.

15 Hence, both after 30 and 45 days after transfection, a
STAR67/STAR7~encompassing UB6 construct conveyed a factor
2.5 to 2.9 fold higher UB6 promoter driven EpCAM
expression level in stably transfected CHO clones.

Hence placing STAR67 upstream of the promoter and

20 two STAR7 elements to flank the cassettes resulted in
signifiéantly higher EpCAM antibody expression levels in
CHO cells, in comparison with STAR67/STAR7-less

constructs.

25
Example 6: STAR67 is not an enhancer blocker, whereas
STAR6 and STAR7 are.

All hitherto known STAR elements that were tested

for that property, including STAR6 and STAR7, are

30 enhancer blockers (WO 03/004704, Kwaks et al, 2003).
Enhancer blocker activity is tested by placing a STAR
element between a strong enhancer and a promoter. Here we

tested whether also STAR67 is an enhancer blocker.



expression, can be functionally linked to the nucleic acid sequences
encodi ng the protein, resulting in reconbinant nucleic acid nol ecul es
encodi ng a reconbinant 15 protein in expressible format. In general, the
pronoter segbRe6@7iss Pl aced upstream of the sequences @pgRBhidgodshq Protein
of interest. Useful expression vectorsq4gre available in the art, e.g. the
pcDNA and pEF vector series of Invitrogen, pMSCV and pTK-Hyg fron1BD

Sci ences, da; Scrlpt fron1Stratagene etc. Where the sequence encodi ng

t he p0|yp6ptl exdals and Methods

The d2EGFP gene was PCR-amplified using primers
TTGGTTGGTCATGAATGGTGAGCAAGGGCGAGGAGCTGTTC (SEQ.ID.NO. 75)
and ATTCTCTAGACTACACATTGATCCTAGCAGAAGCAC (SEQ.ID.NO. 76)

5 and cloned into plasmid pGL3-promoter (Promega) using the
NcoI and Xbal restriction sites to replace the Luciferase
gene to create plasmid pGL3-promoter-GFP. A linker
(created by annealing oligo’s
CGATATCTTGGAGATCTACTAGTGGCGCGCCTTGGGCTAGCT (SEQ.ID.NO.

10 77) and
GATCAGCTAGCCCAAGGCGCGCCACTAGTAGATCTCCAAGATATCGAGCT
(SEQ.ID.NO. 78), was cloned in the Sacl and BglII sites
to create multiple cloning sites. The original BglII site
was destroyed upon ligation of the linker, creating a new

16 unique BglII site within the linker DNA. The SV40-
enhancer was cut from plasmid pGL3-basic (Promega) using
BsaBI and BamHI and cloned into the pGL3-linker-promoter-—
GFP using the EcoRV and BglII sites creating plasmid
pGL3-enhancer-promoter-GFP. The STAR40 element (SEQ. ID.

20 NO. 40) was placed upstream of the SV40 enhancer using
KpnI and SacI sites to prevent action of the enhancer on
upstream sequences. Finally, anti-repressor elements
STAR6, STAR7 and STAR67 were placed in between the SV40
enhancer and the SV40 minimal promoter using the Spel and

256 Ascl restriction sites.

Transfection and culture of CHO cells
The Chinese Hamster Ovary cell line CHO-K1 (ATCC CCL-61)
is transfected as in example 2. One day after the

30 transfection, d2EGFP levels are measured on an Epics XL

flowcytometer (Beckman Coulter)



interest is properly inserted wwth reference to sequences governing the
transcription and translation of the encoded polypeptide, the resulting
expression cassette is 25 useful to produce the protein of interest,

referred t av@3o06@36piseSSi on. Sequences driving expressi opchRypad08/ps€ie
pronoters, enhancers and the |ike, andg4gonbi nati ons thereof. These should

be capable of functioning in the host cell, thereby driving expression of
the nucleic acid 30 sequences that are functionally |linked to them The

person skil | &¢SPhtEhe art is aware that various pronoters
Fig. 10 shows that STAR67 is not an enhancer blocker,

whereas STAR6 and STAR7 act enhancer blockers in the same
assay. STAR6, STAR7 and STAR67 were cloned between the

6 SV40 enhancer and a minimal SV40-promoter upstream of the
d2EGFP gene. When no STAR element was cloned between the
enhancer and the promoter strong transcriptional
activation occurred (arbitrarily set at 100%). When STAR6
or STAR7 was placed between the enhancer and the

10 promoter, transcription dropped to background levels,
indicating that STAR6 and STAR7 are potent enhancer
blockers. In contrast, when STAR67 was cloned between the
enhancer and the promoter relative transcription levels
were still 80% of the control, indicating that STAR67 is

15 not a good enhancer blocker, this in contrast with STAR6
and STAR 7, as well as other anti-repressor elements, as

previously described (WO 03/004704, Kwaks et al, 2003).

Example 7: STAR67 enhances UB6é and CMV-driven antibody
20 expression levels in stably transfected CHO cells.
In example 5 we showed that the combination of STAR67 and
STAR7 enhanced the expression levels of EpCAM antibody in
CHO cells, in the context of two distinct plasmids, which
contained the heavy and light chains. In this example we
2b tested whether STAR67 could be used for the production of
EpCAM antibody when both heavy and light chains are
placed on one plasmid. We used simultaneous selection for

each selectable marker.

30 Materials and Methods
Plasmids
The heavy chain cDNA (HC-EpCAM) is under the control of
the UB6 promoter and coupled to the Zeocin resistance

gene by an IRES sequence. The light chain cDNA (LC-EpCAM)



can be used to obtain expression of a gene of interest in host cells.
Pronpoters can be constitutive or regulated, and can be obtained from
vari ous sources, including WO 2006/ 005718 PCT/ EP2005/ 053251 16 vi ruses,

pr okar yot i Gvo Suoe/Bishar yoti c sources, or artificially desigreshosbaspiessi on of
nucleic acids of interest may be fromsphe natural pronoter or derivative

thereof or froman entirely heterol ogous pronoter 6 (Kaufman, 2000). Sone

wel | - known and nuch used pronoters
is under control of the CMV promoter and coupled to the

puromycin resistance gene by an IRES sequence. Basically
these are the constructs used in example 5. These two
expression cassettes were placed on one plasmid, in such
6 a manner that transcription of the two expression units
had opposite directions. In the control plasmid the UB6
and CMV promoters were separated by a stuffer of 500 bp
(EpCAM Control) (Fig. 10). In another plasmid STAR67 was
placed between the UB6 and CMV promoter (EpCAM STARG67)
10 (Fig. 10).

Transfection and culture of CHO cells
The Chinese Hamster Ovary cell line CHO-K1 (ATCC CCL-61)
was transfected and cultured as in example 2, using
15 zeocin (100 pg/ml) and puromycin (2.5 ng/ml) for
selection. In example 5, consecutive selection for both
selection markers was used. In contrast, here both
selection agents were present in the culture medium
simultaneously. One day after transfection, zeocin and
20 puromycin were added to the culture medium. The selection
i medium was present until colonies were igélated
(approximately 14 days after transfection). Afterx
colonies were isolated and transferred to 24-wells

plates, the cells were cultured in the presence of zeocin

26 and puromycin.

Results

Fig. 11 shows that that transfection of the antibody

construct that contalns STAR67 cloned between the UB6 and
30 CMV promoters resulted in a number of CHO colonies that

express EpCAM antibody (measured by ELISA using an anti-

human IgG antibody). The average of the EpCAM production

in the 19 colonies transfected with the EpCAM STAR67



for expression in eukaryotic cells conprise pronoters derived fromviruses,
such as adenovirus, e.g. the E1A pronoter, pronoters derived from
cytonmegal ovirus (CW), such as the CW inmedi ate early (lIE) pronoter

(referred MWobdeh@rf N as the CW pronoter) (obtainabl epi@fphddshange from
pcDNA, Invitrogen), pronoters derived fgtom Siman Virus 40 (SV40) (Das et

al, 1985), and the like. Suitable pronoters can also be derived from

eukaryotic cells, such as nethallothionein (Ml promoters, elongation
factor la 15 Riasmig) s ohndt &9/l i dast, ahen pepdyredBqdpys iEdr UB6G

transfection.
In contrast, surprisingly no colonies survived of
the transfection with the EpCAM Control plasmid. When
5 selection was performed with either zeocin or puromycin
alone, EpCAM Control colonies survived. However, when the
selection pressure was increased by placing selection
pressure on both the heavy and light chain, these
conditions allowed only colonies to survive that have a
10 STAR67 present in the transfected plasmid.

The results also show that incorporation of STAR6G7
has a beneficial effect on two promoters, the UB6 and CMV
promoters, that are placed upstream and downstream of one
STAR67 element. This indicates that STAR67 may operate in

15 a bi-directional fashion.

The difference between the EpCAM control and EpCAM
STAR67 plasmid is black-white in the sense that only
transfection of EpCAM STAR67 results in the establishment
of colonies, when the selection pressure is high. This

20 opens an opportunity to use this plasﬁid configuration
for identifying thewregion in STAR67 that is responsible
for mediating this effect. Smaller, overlapping portions
of STAR67 are placed between the UB6 and CMV promoters,
driving the EpCAM molecule. When a portion of STAR67 is

26 functional, colonies will survive when both zeocin and
puromycin are simultaneously used as selection agent.
When a portion of STAR67 is not functional, no colonies

will survive under identical selection conditions.

30 Hence placing STAR67 upstream of the promoter
resulted in significantly higher EpCAM antibody
expression levels in CHO cells, in comparison with

constructs lacking such anti-repressor elements.



pronoter (G Il et al., 2001; Schorpp et al, 1996), actin pronoter, an
I mmunogl obul i n pronoter, heat shock pronoters, and the |like. Sonme preferred
pronoters for obtaining expression in eukaryotic cells, which are 20

sui t abl e prnooBéRioss7i) the present invention, are the CWerpa6iRjoSis1 &
manmal i an EFl - al pha pronoter, a mammual igm ubiquitin pronoter such as a

ubiquitin C pronoter, or a SV40 pronoter (e.g. obtainable from pl RES,

cat.no. 631605, BD Sciences). Testing for(frqnnter function and 25 strength
of a promot er Aj $1BIIfd £EPeHFRutiTnBSF bpraed with the SV40 promoter

to drive expression of the heavy and light chains of the
anti-EpCAM antibody. In other experiments, STAR67 is
exchanged for other STAR sequences. In further

b experiments, the orientation of the two expression units
encoding the heavy and light chains is changed such that
both are in the same direction. In another experiment,
the expression units for the heavy and light chains are
placed on different nucleic acid molecules respectively

10 (as. in example 5), and the resulting clones are
simultaneously selected for both selectable markers. In
another experiment, the host cell type is varied.

Combinations of these variations are made.

15
DESCRIPTION OF FIGURES

Fig. 1. Schematic diagram of the invention.
A) bicistronic gene containing (from 5’ to 3’) a
20 transgene (encoding for example the d2EGFP gene), an
IRES, and a selectable marker (zeo, conferrfhg zeocin
resistance) under control of the CMV promoter. The
expression unit has the SV40 transcriptional terminator
at its 3’ end (t). The name of the construct is CMV-
26 d2EGFP-ires-Zeo (CMV Control).
B) construct as in A, but now STAR 67 is cloned upstream
of the CMV promoter. The name of the construct is STAR67-
CMV-d2EGFP~1lres-Zeo (CMV-STARG67).
C) construct as in B, but upstream and downstream STAR7
30 elements are cloned to flank the entire construct. The
name of the construct is STAR7-STAR67-CMV-d2EGFP-ires-
Zeo-STAR7 (CMV-STAR67 7/7)

Fig. 2. STAR67 improves CMV driven d2EGFP expression in



person skilled in the art, and in general may for instance enconpass
cloning a test gene such as lacZ, luciferase, G-P, etc. behind the pronoter
sequence, and test for expression of the test gene. O course, 30 pronoters

may be al t ay@chobposdfy etion, addition, nmutation of sequepesPfolsiein. and
tested for functionality, to find newssattenuated, or inproved pronoter

sequences. An expression cassette according to the invention my be

nonoci stronic, bicistronic or nmulticistronic. The WD 2006/ 005718
PCT/ EP2005/ 0538 £ells.

The mean of the d2EGFP signal for 10 independent stable
colonies is plotted for the indicated constructs in CHO
cells. A) CMV Control; B) STAR67-CMV. X(10): average

5 d2EGFP expression levels of the 10 colonies. See example

2 for details.

Fig. 3. STAR67 improves EFla driven d2EGFP expression in
CHO cells. Same as Fig. 2, but now with EFla promoter. A)
10 EFla Control; B) STAR67- EFld.

Fig. 4. STAR67 improves UB6 driven d2EGFP expression in
CHO cells. Same as Figs. 2 and 3, but now with UB6
promoter. A) UB6 Control; B) STAR67-UB6.

16
Fig. 5. STAR67 improves CMV driven d2EGFP expression in
PER.C6 cells. Same as Fig. 2, but now in PER.C6 cells. A)
CMV Control; B) STAR67-CMV.
20 Fig. 6. STAR67 improves EF1Q driven d2EGFP expression in -

PER.C6 cells. Same as Fig. 3, but now in PER.C6 cells. A)
EFla Control; B) STAR67- EFlq.

Fig. 7. STAR67 improves UB6 driven d2EGFP expression in
26 PER.C6 cells. Same as Fig. 4, but now in PER.C6 cells. A)
UB6 Control; B) STAR67-UBS6.

Fig. 8. STAR67 improves SV40 driven d2EGFP expression in
CHO~K1l cells in combination with another STAR element.

30 Similar as Fig. 2, but now using the SV40 promoter in CHO
cells, and the indicated constructs. The mean of the
d2EGFP signal is plotted for 18-20 independent stable
colonies 60 days after transfection. A) SV40 Control,
SV40-STAR67, SV40-STAR7/7; B) SV40 Control and SV40-



16 term"bicistronic gene," is defined as a gene capable of providing a RNA
nol ecul e that encodes two proteins/polypeptides. The term "nonoci stronic
gene" is defined as a gene capabl e of providing a RNA nol ecule 5 that

encodes onay®hrebessigol ypeptide. The term "multici stropicg/rphésdShiined as a
gene capable of providing a RNA nol ecud4 that encodes two or nore
prot ei ns/ pol ypeptides, and a bicistronic gene is therefore enconpassed
wi thin the definiéion of a )
STAR67 7/7. See example 4 for details.
Fig. 9. STAR67 improves UB6 driven expression levels of
the EpCAM antibody in CHO-K1l cells. See example 5 for
5 details. A) constructs without STAR elements; B)
constructs with STAR67 upstream of promoter and flanking
STAR7 elements. The anti-EpCAM antibody concentration is
presented as pg/cell/day. X{(18): average production level
of the 18 colonies.
10
Fig. 10. STAR67 is not an enhancer blocker, whereas STAR

6 and 7 are. See example 6 for details.

Fig. 11. STAR67 enhances UB6 and CMV-driven antibody

15 expression levels in stably transfected CHO cells. See
example 7 for details. A) single DNA molecule containing
anti-EpCAM heavy chain (HC) and light chain (LC), each
behind a promoter, and each linked to a different
selectable marker gene (simultaneous selection was used

20 for both markers): construct without STAR elements. No '
colonies were found; B) same construct with STAR6G7
between the two promoters. The anti-EpCAM antibody
concentration is presented as pg/cell/day. X(19): average
production level of the 19 colonies.

26
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to provide an anti-repressor sequence on both sides of an 5 expression
cassette, such that expression cassette conprising the transgene is flanked
by two anti-repressor sequences, which in certain enbodi nents are
essentially identical to each other. O course, this can also be done wth
STAR67, to obtain an expression cassetyge fl anked by 10 two STAR67 sequences.
Alternative positions of a single STAR67 sequence in an expression
cassette, e.g. behind the transgene, preferably behind transcriptional

term nati on and pol yadenyl ati on sigqﬁ with the 3 end

Bhims
1. A recombinant nucleic acid molecule comprising a nucleic acid sequence having
anti-repressor activity selected from the group consisting of:
a) SEQ. ID. NO. 66,
b) fragments of SEQ. ID. NO. 66 wherein said fragment has anti-repressor
activity,
¢) sequences that are at least 70% identical in nucleotide sequence to a) or b)
wherein said sequences have anti-repressor activity; and
d) the complement to any one of a) to c);
said recombinant nucleic acid molecule further comprising an expression
cassette, said expression cassette comprising a heterologous promoter linked to a
nucleic acid of interest, and wherein said nucleic acid of interest preferably

encodes all or part of a protein of interest.

2. A molecule according to claim 1, wherein said nucleic acid sequence having anti-
repressor activity is situated upstream of said promoter in said expression

cassette.

3. A molecule according to claim 2, wherein said sequence having anti-repressor

activity and said promoter are separated by less than 2 kb.

4. A molecule according to any one of the preceding claims, wherein said nucleic
acid encoding a protein of interest is present in a multicistronic gene further

encoding a selectable marker gene.

5. A molecule according to any one of the preceding claims, further comprising at
least one other sequence having anti-repressor activity, said at least one other
sequence being chosen from
a) any of SEQ. ID. NOs. 1-65,

b) fragments of any of SEQ. ID. NOs. 1-65, wherein said fragments have anti-



of the STAR67 sequence facing the transgene, are also 15 possible.

expressi on cassette according to the invention

An

may optionally conprise a

sel ection marker gene. The term "selection marker or selectable marker" is
to refer to a gene and/ or protein whose presence can be 20

typically used

detected directly or indirectly in a cgl, for exanple a gene and/or a
protein that inactivates a selection agent

the agent's lethal or growth-inhibitory effects (e.g. an antibiotic

resi st ance

repressor activity, and
c) sequences that are at least 70% identical in nucleotide sequence to a) or b)
wherein said sequences have anti-repressor activity, and

d) the complement to any one of a) to c).

A recombinant nucleic acid molecule comprising an expression cassette
comprising:

5’- anti-repressor sequence A - promoter — nucleic acid encoding all or part of a
protein of interest — anti-repressor sequence B — 3’ wherein anti-repressor
sequences A and B may be the same or different and are chosen from the group
consisting of

(i) any of SEQ. ID. NOs. 1-65,

(ii) fragments of any of SEQ. ID. NOs. 1-65, wherein said fragments have anti-
repressor activity, )

(iii) sequences that are at least 70% identical in nucleotide sequence to a) or b)
wherein said sequences have anti-repressor activity, and

(iv) the complement to any one of (i) to (iii), characterized in that said expression
cassette further comprises between said anti-repressor sequences A and B a
sequence having anti-repressor activity chosen from the group consisting of

a) SEQ. ID. NO. 66,

b) fragments of SEQ. ID. NO. 66 wherein said fragment has anti-repressor
activity,

c) sequences that are at least 70% identical in nucleotide sequence to a) or b)
wherein said sequences have anti-repressor activity; and

d) the complement to any one of a) to c).
A cell comprising a molecule according to any one of claims 1-6.

A cell according to claim 7, which is a mammalian cell.

and protects the host cell

from



gene and/or protein). Another possibility is that said 25 sel ection marker

I nduces fluorescence or a color deposit (e.g. green fluorescent protein and
derivatives, luciferase, lacZ, alkaline phosphatase, etc.). In certain
enbodi nents, a selection marker used for the invention is zeocin, and for
sel ecting a second expression cassette&(030 puronycin is used. The person
skilled in the art will know that other selection nmarkers are avail able and
can be used, e.g. neonycin, blasticidin, puromycin, bleonycin, hygronycin,

dhfr, etc. g  Acell according to claim 8, which is a CHO cell.

10. A method for producing a protein of interest, comprising culturing a cell
comprising a recombinant nucleic acid molecule encoding the protein of interest
to express said nucleic acid encoding the protein of interest in said cell,
characterized in that
said recombinant nucleic acid molecule comprises a nucleic acid sequence
having anti-repressor activity selected from the group consisting of:

a) SEQ. ID. NO. 66,

b) fragments of SEQ. ID. NO. 66 wherein said fragment has anti-repressor
activity,

c) sequences that are at least 70% identical in nucleotide sequence to a) or b)
wherein said sequences have anti-repressor activity; and

d) the complement to any one of a) to c).

11. A method according to claim 10, further comprising isolating said protein of

interest.

12. A method according to claim 10 or 11, wherein said nucleic acid sequence
having anti-repressor activity is situated upstream of a promoter that controls

expression of the protein of interest.

13. A method according to claim 12, wherein said sequence having anti-repressor

activity and said promoter are separated by less than 2 kb.

14. A method according to any one of claims 10 to 13, wherein said nucleic acid
encoding a protein of interest is present in a multicistronic gene further encoding

a selectable marker gene.



WO 2006/ 005718 PCT/ EP2005/ 053251 18 The term "selection"” is typically
defined as the process of using a selection marker/sel ectable marker and a
selection agent to identify host cells with specific genetic properties
(e.g. that the host cell contains a 5 transgene integrated into its genone).
It is clear to a person skilled in thg art that nunmerous conbi nati ons of
sel ection nmarkers are possible. An exanple of a possible antibiotic is
provi ded above. The one antibiotic that is

15. A method according to any one of claims 10 to 14, wherein said cell is a

mammalian cell.

16. A method according to claim 15, wherein said cell is a CHO cell.

17. Use of a nucleic acid sequence having anti-repressor activity selected from the
group consisting of:
a) SEQ. ID. NO. 66,
b) fragments of SEQ. ID. NO. 66 wherein said fragment has anti-repressor
activity,
¢) sequences that are at least 70% identical in nucleotide sequence to a) or b)
wherein said sequences have anti-repressor activity; and
d) the complement to any one of a) to c),

for increasing expression of a nucleic acid of interest.

18. A method for generating a host cell expressing two polypeptides of interest, the
method comprising:
a) introducing into a host cell one or more nucleic acid molecules, the nucleic
acid molecule or molecules together comprising:
(i) a promoter functionally linked to a sequence encoding a first polypeptide of
interest and a first selectable marker gene, and
(ii) a promoter functionally linked to a sequence encoding a second polypeptide
of interest and a second selectable marker gene, and
(iii) at least one sequence having anti-repressor activity, chosen from the group
consisting of (a) SEQ. ID. NO. 66, (b) fragments of SEQ. ID. NO. 66, said
fragments having anti-repressor activity, (c) sequences that are at least 70%
identical to (a) or (b) and having anti-repressor activity, and (d) the complement
of any one of (a)-(c);
b) selecting a host cell by selecting essentially simultaneously for expression of

said first and second selectable marker genes.



particul arly advantageous i s zeocin, because the zeocin 10 resistance
protein (zeocin-R) acts by binding the drug and rendering it harm ess.
Therefore it is easy to titrate the amount of drug that kills cells with
low |evels of zeocin-R expression, while allow ng the high- expressors to
survive. Al other antibiotic-resistangg 15 proteins in conmopn use are
enzynes, and thus act catalytically (not 1:1 with the drug). Wen a
two-step selection is performed it is therefore advantageous to use an

antibioticr fo3! ALRARS R g%perlesréinvé'I tw(]) ptopylpgptild.efsL of interest, the method comprising:
culturing a host cell obtained by the method according to claim 18 to express said

first and second polypeptides, and optionally isolating said polypeptides.

20. A method according to claim 18 or 19, wherein said two polypeptides are part of

a multimeric protein.



a col our

bi ndi ng node of action.
sel ecti on marker.
sel ection nethod conbined wth for
hygr onyci n,wowisals7ggy for
I's al so possible to conbine an antibiotic
sel ecti on marker which provides

deposi t.

For

SEQUENCE LISTING

<110>

van

<120>

<130>

<150>
<151>

<160> 82

<170>

<210> 1

<211> 749
<212> DNA
<213>

<220>
<221>
<223>

<400> 1
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misc_feature
sequence of STARI
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atgeggtggg ggcgegeccag agactcgtgg

gagttgcctg
ggaccatctc
ccctcactge
aggaaccagt
tttggcceeg
agagcaacta
ggaaaatctg
gggtgcttat
aacacagcac
gaatatttaa
agcaataagg
ccggtctececa
<210> 2

<211> 883
<212> DNA

<213>

<220>
<221>

tgccgcgaaa
attaagacga
aaaacggaag
ctcecteett
ctgggctggg
ccecctataca
gtgtcctggg
ctctgcagaa
aaaaagccct
cgcttttgtt
tgaaatgcag

gccggcgcegce

Homo sapiens

misc_feature

gacaggtaca
tggtattgga
tgattttatt
cttggttgga
cagtctagte
ccaggctgge
gacctctggt
gcttcteget
agagatcaaa
catcaataac
gtcacagcgt

caggctccce

gatccttgge
tttctgatta
gggagagtca
ttaatgggag
aaagctgggyg
gaccctttgt
tcaagtgaaa
cttgcttetce
agcaaaccca
agcattagta
tcgttggett

ctaacaaata

i nstance puronycin,
i nstance be present

In

ttggatgttt
ggcctgtgaa
cagaaagaac
ttggaatatg
ctggcctcag
agactgtgca
ggggctetgyg
tcctecectg
cattcagcgc
tgggcagttg
tgacctgtct

tgaaaatgtg

Novel sequence for improving expression of nucleic acid

ggatctttct
gecetectgga
tgtggccecect
tgagggctgce
agacaggttt
cacccctaga
gctccagtct
cactggctct
cctgtagetg
agcgggaggt
gaacaagtcg

tatattcacc

SUBSTITUTE SHEET (RULE 26)
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are functional in the used cell. 30 In certain enbodi nents an expression
cassette is provided wwth a (weak) Internal R bosone Binding Site (IRES)
as an exanple of a protein translation initiation site with a reduced

transl ati owetdsmsiseacy, e.g. between the open reading beaiBafbodshg Protein

of interest and the WO 2006)005718 PCT/ EP2005/ 053251 19 sel ecti on narker
proteins fromI|RES elenents is | ess

open reading franme. Transl ation of

ef ficient than cap-

.2.

<223> sequence of STAR2

<400> 2

gggtgcttce tgaattcttec cctgagaagg atggtggecg gtaaggtceccg tgtaggtggg 60
gtgcggctce ccaggeccceg gccecgtggtg gtggeccgetg cccagecggecc cggcaccccc 120
atagtccatg gcgccecgagg cagegtgggg gaggtgagtt agaccaaaga gggctggecc 180
ggagttgctc atgggctcca catagectgcec ccccacgaag acggggctte cctgtatgtg 240
tggggtccca tagctgcegt tgeccctgcag geccatgageg tgcgggtcat agtegggggt 300
gccccctgeg ceccgecectg cegecgtgta gegettetgt gggggtggeg ggggtgegea 360
gctgggcagg gacgcagggt aggaggcggg gggcagcccg taggtaccct gggggggett 420
ggagaagggc gggggcgact ggggctcata cgggacgctg ttgaccagcg aatgcataga 480
gttcagatag ccaccggcte cggggggcac ggggctgcga cttggagact ggccceccga 540
tgacgttagc atgcccttge ccttctgatc ctttttgtac ttcatgcgge gattctggaa 600
ccagatcttg atctggcgct cagtgaggtt cagcagattg gccatctcca cccggcgegg 660
ccggcacagg tagcggttga agtggaactc tttctccage tccaccagect gecgegetegt 720
gtaggccgtg cgcgcgeget tggacgaage ctgecccecgge gggectcttgt cgccagegca 780
gctttcgect gcgaggacag agagaggaag agcggcgtca ggggctgccg cggccccgec 840
cagcccctga cccagecccgg cccctectte caccaggece caa 883
<210> 3

<211> 2126

<212> DNA

<213> Homo sapiens

<220>

<221> misc_feature

<223> sequence of STAR3

<400> 3

atctcgagta ctgaaatagg agtaaatctg aagagcaaat aagatgagcc agaaaaccat 60
gaaaagaaca gggactacca gttgattcca caaggacatt cccaaggtga gaaggccata 120
tacctccact acctgaacca attctctgta tgcagattta gcaaggttat aaggtagcaa 180
aagattagac ccaagaaaat agagaacttc caatccagta aaaatcatag caaatttatt 240
gatgataaca attgtctcca aaggaacaag gcagagtcgt gctagcagag gaagcacgtg 300
agctgaaaac agccaaatct gctttgtttt catgacacag gagcataaag tacacaccac 360
caactgacct attaaggctg tggtaaaccg attcatagag agaggttcta aatacattgg 420
tcecctcacag gcaaactgca gttegectccg aacgtagtcc ctggaaattt gatgtccagt 480
atagaaaagc agagcagtca aaaaatatag ataaagctga accagatgtt gcctgggcaa 540
tgttagcagc accacactta agatataacc tcaggctgtg gactccctce ctggggageg 600

SUBSTITUTE SHEET (RULE 26)



dependent translation:
readi ng frames (ORFs)
the first ORF
el enment s cawp adokedsyt € their activity,
| RES- dependent ORFs to bel ow 10% of
1998, 10 Rees et al.,
sel ect abl e marker protein,-3ts lowrelative |evel
means that high absolute |evels of

Marti nez- Sal as,

encodes a

gtgctgeegy
tcectegggeg
ggcctceggag
cgaactgagg
gttgaagcag
ccctagcecaa
gtgcactctg
attccctegg
gggcagacac
aacgccagceg
agctgcggge
ttggcgtegt
cctagaggtg
aaaagggctg
tggcagtgga
tttatgtgga
gagtgggtga
caatggagca
aatcagtgtc
gcttagtect
cggcagccgc
gcagccaggt
ggaacagacg
ggtcaccgcg
aaaggggagyg
tcgaggagcg
<210> 4

<211>

<212>
<213>

DNA

<220>
<221>
<223>

1625

(M zuguchi

cggcegggcgg
gcggcggggyg
gcagtggcgg
gtcatctcct
ggtggggtgt
gggaggccgt
gcccagatac
gttectacac
ccagctagcet
agagagcacc
tagggggttt
ctgcagccaa
gagggggcgyg
gaccaatagg
ccctecececeg
agcgagatga
cagacagacc
geggegggge
atgtcggatt
acccctggeg
agtttctcag
ctgtcaccca
gggggggatt
gggccgeteg
agggacaggc

gaggggggcyg

Homo sapiens

misc_feature
sequence of STAR4

et al.,

gctccgcaac
ccgggactge
tggcggccat
tgggactggt
cacctcecccee
gagggactgt
tacacttttc
caccaggacc
gcaagagttg
tttcactccce
ggggttgagt
taaggctacg
gtaggtggaa
tgcccggaag
gggtggtgee
ccggcaggaa
cgtaggccaa
gggaccgcga
catgtcaacg
gcggeggeag
gcagcggeag
ccecegegegt
caggggcttg
gggtcaggct
cccgceeccete

gggcgg

2000) .

199

tceeeggete
gccgcetcaca
ggcctectge
tagacagtgg
aggaagtcca
gceecggtgag
ccacggtctt
ctgggttteca
tttttttttt
ctggaaaggyg
g9999agggg
ctcctetget
gtagaggtgg
aggcggaccc
ggaggggggyg
cctgcceccaa
cgggtggect
ctcgggttta
acaacaacag
cggtggcgga
cgcccecggce
tcecaggggy
cgacgcccct
gcccctgage

ggcagggcct

and

6).

tctegecege
gcggeggete
gttcgecgat
gtgcagccca
gtgggtcagg
agactgtgcce
caaaacccgce
accacaaaac
tatactcctg
ggctgaagge
agagggaaaa
gcgagtagac
cgcggtatct
agcggtetgt
atgatgggtce
tgggctgcag
taagtgtctt
atgagactcce
ggggacacaa
ggcgacggcea
aggcgcggtg
aggagactgg
cccacaggcc
gtgacggtag

ctagggcaag

the first ORF (Lopez
When t he | RES-dependent ORF

cctcecegtte
ttctgcgecee
gtcagcattt
cggagggcga
gaactccecte
ctgaggaaag
agaccaggag
cgggccattt
tggcacctgg
agggaccttt
ggcctcgtca
ccaatccttt
aggagagaga
tgattggtat
gaggggtgtg
agtggttagt
tggtctecte
attgggctgt
aatggcggcg
ctcctecagg
gcggtggege
gcgggagggg
tctgcgcgag
gg999cggagg

ggggcgggge

SUBSTITUTE SHEET (RULE 26)
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transcription must occur in order for the reconbinant host cell to be

sel ected. Therefore, selected reconbinant 15 host cell isolates will by
necessity express high anobunts of the transgene nRNA. Since the reconbi nant
protein i swozmpedsaised fromthe cap-dependent ORF, it caorkepéedged in
abundance resulting in high product yields. Conventional expression systens
are DNA nolecules in 20 the formof a reconbinant plasm d or a reconbi nant

viral genonme. The plasm d or the viré?'genone is introduced into

(eukaryotic host) cells and preferably integrated
<400> 4
gatctgagtc atgttttaag gggaggattc ttttggctgc tgagttgaga ttaggttgag 60
ggtagtgaag gtaaaggcag tgagaccacg taggggtcat tgcagtaatc caggctggag 120
atgatggtgg ttcagttgga atagcagtgc atgtgctgta acaacctcag ctgggaagca 180
gtatatgtgg cgttatgacc tcagctggaa cagcaatgca tgtggtggtg taatgacccc 240
agctgggtag ggtgcatgtg gtgtaacgac ctcagctggg tagcagtgtg tgtgatgtaa 300
caacctcagc tgggtagcag tgtacttgat aaaatgttgg catactctag atttgttatg 360
agggtagtgc cattaaattt ctccacaaat tggttgtcac gtatgagtga aaagaggaag 420
tgatggaaga cttcagtgct tttggcctga ataaatagaa gacgtcattt ccagttaatg 480
gagacaggga agactaaagg tagggtggga ttcagtagag caggtgttca gttttgaata 540
tgatgaactc tgagagagga aaaacttttt ctacctctta gtttttgtga ctggacttaa 600
gaattaaagt gacataagac agagtaacaa gacaaaaata tgcgaggtta tttaatattt 660
ttacttgcag aggggaatct tcaaaagaaa aatgaagacc caaagaagcc attagggtca 720
aaagctcata tgccttttta agtagaaaat gataaatttt aacaatgtga gaagacaaag 780
gtgtttgagc tgagggcaat aaattgtggg acagtgatta agaaatatat gggggaaatg 840
aaatgataag ttattttagt agatttattc ttcatatcta ttttggcttc aacttccagt 300
ctctagtgat aagaatgttc ttctcttcect ggtacagaga gagcaccttt ctcatgggaa 960
attttatgac cttgctgtaa gtagaaaggg gaagatcgat ctcctgtttc ccagcatcag 1020
gatgcaaaca tttccctcca ttccagttet caaccccatg gectgggecctce atggecattce 1080
agcatcgcta tgagtgcacc tttecctgcag gctgectcgg gtagetggtg cactgctagg 1140
tcagtctatg tgaccaggag ctgggcctct gggcaatgcc agttggcagc ccccatccct 1200
ccactgctgg gggcctccta tccagaaggg cttggtgtge agaacgatgg tgcaccatca 1260
tcattceccca cttgeccatet ttcaggggac ageccagetge tttgggegeg gcaaaaaaca 1320
cccaactcac tcctcttcag gggectctgg tctgatgcca ccacaggaca tccttgagtg 1380
ctgggcagtc tgaggacagg gaaggagtga tgaccacaaa acaggaatgg cagcagcagt 1440
gacaggagga agtcaaaggc ttgtgtgtcc tggccctgct gagggctggc gagggccctg 1500
ggatggcgct cagtgcctgg tcggctgcaa gaggccagec ctctgeccat gaggggaget 1560
ggcagtgacc aagctgcact gccctggtgg tgcatttcct gccccactct ttecttctaa 1620
gatcc 1625
<210> 5
<211> 1571
<212> DNA
<213> Homo sapiens
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into their genones by nmethods known in the art.

t he present

its inmproved

in the art,

conponent s:

propagation of the plasmd in bacteria® cells; a
functions in eukaryotic cells to

<220>
<221>
<223>

misc
<400> 5

cacctgattt
acagctccac
accctgegtg
agtgaatcca
tttcctacct
ccaggaagga
gctgaaaact
actttaggtg
ggcccagaca
ccagaatgcc
atgagaaccc
gcttccgagt
atggcaacca
ccaaactgga
gcataaaagg
atgtattcct
tgagatgaag
agagacaatt
ccaaacacgt
agatgaataa
tacctcctgg
cataattaat
aaacttgttc
tgtctgggea
gtacgtatgt
cctttgettt
agatctctgce
<210> 6

<211> 1173
<212> DNA

_feature
sequence of STARS

aaatgatctg
tgtcctgecag
tcetcaacte
tgagatgaca
ccagacaatc
gaagagattg
atagaaatga
ggacttcggg
cagacttcaa
ctcagagtgt
caaaccccaa
ggtgaaaagg
agagcaagac
cacaggtctg
gagactgaca
gagttttgtg
aaagagtgtc
agcttcatcc
actgagtgcec
aaaccacgcc
ctggacacca
aaacacaagg
tttttagaga
cagctcagtc
aggacctgtg
ggtttgecttt

t

tctggtgagce
ggtccgtgag
ctggcacata
aaggctatga
aagggccttg
aggtttacca
tagaacaatt
tatttttatg
aacagttgag
tgtgggagge
ttggcattaa
aaagtgaaca
ccttcectcet
gcagaatgag
tagaatttga
gactggtgtt
caacactttc
attaactcac
taacactect
aggcaggagt
ggcaatgttg
ttatcttcta
aaaatgtatt
tggtgtgaga
ggagaccagg

ggcgtgggag

tcactgggte
tgtgggcccece
ttgggtggece
tgtagactat
atttgggatt
agggtgcaaa
ttgcaatgaa
gccacagaac
gccagcaggce
agcaggcgat
cattgaggtc
tcaaagctcg
cctgtgatgg
gaacccactg
gttagttaaa
caatttgcag
accttggaaa
ttagtcatta
gagacactga
tggaggaagg
gtaaccttct
aacagttctt
tttgaaagag
gcaggaagca
ttgggggaag

gtgctgtgece

tttactcgeca
ttatctattt
ccatccacac
atcatgagcc
gagggagaaa
gtcctggecce
atgcagaaga
atcctcccat
tccaggtaag
tttcctggac
tcaatgtatc
gaagacaaga
ggtggctcta
agatttagcg
aataaggcac
cattcttagt
gctctggaaa
tgcattcatt
gaagtttectt
ttctggatgce
gcctccaatt
aaaatgagtc
ttggttagtg
gctctgtgtg
gccecctecte

acaagggaat

In

preferred enbodi nents,
I nvention al so uses 25 these types of DNA nol ecul es to deliver

transgene expression system A preferred enbodi nent of
i nventi on iwo bdogods3e of plasm d DNA for delivery of
A plasm d contains a nunber of
30 are an origin of

conponent s,

t he

_ thecexpiBsess Ssystem
conventi onal

replication and a sel ectable marker for

known

sel ect abl e mar ker that

tgctgggtce
catcatcata
acggttgttg
agaaccaggc
ggagtagaag
ctgactgtag
ccctgceatca
ttacctgcat
tggtaggatt
ttctgagttt
atggcaggaa
gggtggagtg
tgtgaagccce
ccaacatcca
aatgctttte
tgattaaatc
agcaaaaggg
catgtaacta
gggaatacaa
caccacgctc
tctgcaaata
aactttgttt
ctaggggaaa
tctggggtygg
atcaagggct

acgggaaata
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Identify and isolate host cells that carry an integrated transgene
expression systen nucleic acid encoding the WO 2006/ 005718

PCT/ EP2005/ 053251 20 protein of interest, whose high-level transcription is
br ought abou 2d0y0@78r onoter that is functional in eukapygoposedstss (€. g.

t he human cyt omegal ovirus major inmediate early pronoter/enhancer, pCwW
(Boshart et al., 5 1985); and transcriptional termnators (e.g. the SV40

pol yadenyl ati on site (Kaufman & Sharp;®1982) for the

<213> Homo sapiens

<220>

<221> misc_feature

<223> sequence of STAR6

<400> 6

tgacccacca cagacatccc ctctggecte ctgagtggtt tcttcagcac agecttccaga 60
gccaaattaa acgttcactc tatgtctata gacaaaaagg gttttgacta aactctgtgt 120
tttagagagg gagttaaatg ctgttaactt tttaggggtg ggcgagaggg atgacaaata 180
acaacttgtc tgaatgtttt acatttctcc ccactgcctc aagaaggttc acaacgaggt 240
catccatgat aaggagtaag acctcccagc cggactgtecc ctecggeccccce agaggacact 300
ccacagagat atgctaactg gacttggaga ctggctcaca ctccagagaa aagcatggag 360
cacgagcgca cagagcaggg ccaaggtccc agggacagaa tgtctaggag ggagattggg 420
gtgagggtaa tctgatgcaa ttactgtggc agctcaacat tcaagggagg gggaagaaag 480
aaacagtccc tgtcaagtaa gttgtgcagc agagatggta agctccaaaa tttgaaactt 540
tggctgctgg aaagttttag ggggcagaga taagaagaca taagagactt tgagggttta 600
ctacacacta gacgctctat gcatttattt atttattatc tcttatttat tactttgtat 660
aactcttata ataatcttat gaaaacggaa accctcatat acccatttta cagatgagaa 720
aagtgacaat tttgagagca tagctaagaa tagctagtaa gtaaaggagc tgggacctaa 780
accaaaccct atctcaccag agtacacact cttttttttt ttccagtgta atttttttta 840
atttttattt tactttaagt tctgggatac atgtgcagaa ggtatggttt gttacatagg 900
tatatgtgtg ccatagtgga ttgctgcacc tatcaacccg tcatctaggt ttaagcccca 960
catgcattag ctatttgtcc tgatgctctc cctcecectee ccacaccaga caggcecttgg 1020
tgtgtgatgt tcccctcect gtgtccatgt gttctcactg ttcagctcce acttatgagt 1080
gagaacgtgt ggtatttggt tttctgttcc tgtgttagtt tgctgaggat gatggcttec 1140
agcttcatcc atgtccctge aaaggacacg atc 1173
<210> 7

<211> 2101

<212> DNA

<213> Homo sapiens

<220>

<221> misc_feature

<223> sequence of STAR7

<400> 7

aggtgggtgg atcacccgag gtcaggagtt caagaccagc ctggccaaca tggtaaaacc 60
tcgtctctac taaaaaatac gaaaaattag ctggttgtgg tggtgcgtgc ttgtaatccc 120
agctactcgg gaggctgagg caggagaatc acttgaatct gggaggcaga ggttgcagtg 180
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transgene of

vect or that

vect or

I's suitable for
transcription of a 10 nucleic acid of
i s preferreabtdogbostize vector is an integrating vector. plrikfiddadsysl y, the
may be an episomally imti
schemati c representations of
cassettes are

agctgagata
aaaaaaaaaa
ataaattatg
acttagctta
tgaaaacatt
ctccctagac
tatttatatt
aaactggaca
atgattttaa
ttaagatatt
agttttgcag
tttataaata
tgaagtttga
tttagtaggg
gctggcttce
gcagtgacca
gggtggtaat
caattccttce
attttctecte
cttgagcaat
agcatcacce
gagtgcttta
ttcttttgac
aaaatttgca
aaaaaagttt
aggaataatt
gttcttattt
catgctaaaa
ggattcatat
ataaaactaa

aaaaccttta

gtgccattgce
aaatcttaga
cagttctaga
actttcataa
ccaatataga
tgtgaagcag
aacaactacc
agtgacagag
aagaatgétg
ttccagcetca
attctgtage
ttaaaatagg
gtttgttcac
agctgctaat
cctctgggac
agaaaatagc
catgtatgce
tgacaataca
agtctcttga
ctcctcaata
agcagaactt
tgtcacctcg
ttgtctcect
caaacttgca
aaatcaagaa
ataataatat
gtgttatttt
taggcatgag
tcagttttcec
cccaatgagg

ttctctttat

actccagect
ggacaagaat
agaagtaatg
tgcatctgtc
atgataataa
aaaccccata
ttatcaggaa
caaaatccaa
ccagagagat
gagatgctat
ttatacaatt
cccaagacct
tttctagtta
gacaggttcc
agcctcagag
actaggagaa
ctttectgtt
aaatgttggt
tgttctcteg
gctaaagctt
aggttttttt
tgaaccatcc
acaccacaat
aatagattac
aaatgacctt
tgtgtttaat
aatctcttga
tgtcttatta
atcaccctgg
ggaacagctg

tatgaatcaa

gggcaacaga
ggctctctca
gggatatagg
tggcctaaga
taatcacttc
tttttcttag
attcatattg
acacagctgg
tcttgcagtg
gaatgtatcc
tggtggtttt
tacaagggca
attatctcct
tccaacagag
ctagtgggga
agctggtcca
ttatttttta
tggaacatgg
ggttcactgce
ccacaatgca
ctgtcctecg
ttteettagt
aaatcactaa
gggttgaaac
taccttgaga
atttgtatgt
tgttactaac
aatgtgacaa
aaatcatgcg
ttcttaggtg

atttttecte

i nterest and the sel ectabl e narker.
cloning DNA and that can be used for
i nterest. Wien host cells are used

replicating vector.

cggagactcet
aacttttgaa
tgcagctcat
cgtggtgagce
tgaccccect
ggaagtggct
ttgcecetttt
ggatttcect
ttggaggaca
tgagtgcatg
ctttagaaga
ttcatacaaa
gectgtttgt
tgtggaagaa
aactatgtta
tgagcagctg
ttgggtttcc
agcacctgga
ctattgttet
gattttgtga
tttcectgace
catctaccta
ttactatgga
ttagagattt
gtagaggcaa
aacatttgaa
tcatttggta
gtgaatagat
gagatgattt
aaaacaaaac

tcagataatt

The vector used can be any

Some non-limting,
15 possi bl e configurations of expression
provided in Fig. 1. Thi% is the configuration of the DNA

gtctccaaaa
gaaagaataa
gatgaggaag
tttttatgtc
tttttttect
acgcactttg
atggatgggg
cttttagatg
tatatgacct
gatggacctc
aaataacaca
tgagaggctc
cataaatgcg
ggagatgaca
gcagagtgat
gtgagaaaag
ttttgectet
agtctggtte
cagttctaca
tgacaaattc
tttttettet
gcagtcctga
ttcaatccct
caaacttgag
tgtcatttec
taccttcaat
gggaagaaaa
ggcagaaggt
ctgcttgcaa
aaacacgcca

gttttattta
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el ements of the expression cassettes in the plasmd as well as after

I ntegration into the genone. Construct A contains an expression unit that
enconpasses an open 20 reading frane encoding a protein (Gene). This is
upstream ofotdweoatissnuat ed EMCV | RES (Martinez, Sal as efpcglepdd9§ss2siM zuguchi
et al 2000; Rees et al 1996), and of the open reading franme encoding the
zeocin resistance selectable marker protein (zeo). The gene cassette has

the SV40 25 transcriptional term nator8at their 3' ends (t). This
bicistronic transgene is transcribed at high levels from
tttattttta ttattattgt tattatgtcc agtctcactc tgtcgecctaa gctggcatga 2100
t 2101
<210> 8
<211> 1821
<212> DNA
<213> Homo sapiens
<220>
<221> misc_feature
<223> sequence of STARS
<400> 8
gagatcacct cgaagagagt ctaacgtccg taggaacgct ctcgggttca caaggattga 60
ccgaacccca ggatacgtcg ctctccatct gaggcttget ccaaatggcc ctccactatt 120
ccaggcacgt gggtgtctcc cctaactctc cectgctctce tgagcccatg ctgectatca 180
cccatcggtyg caggtccttt ctgaagagct cgggtggatt ctctccatcc cacttccttt 240
cccaagaaag aagccaccgt tccaagacac ccaatgggac attccccttc cacctectte 300
tccaaagttg cccaggtgtt catcacaggt tagggagaga agcccccagg tttcagttac 360
aaggcatagg acgctggcat gaacacacac acacacacac acacacacac acacacacac 420
acacgactcg aagaggtagc cacaagggtc attaaacact tgacgactgt tttccaaaaa 480
cgtggatgca gttcatccac gccaaagcca agggtgcaaa gcaaacacgg aatggtggag 540
agattccaga ggctcaccaa accctctcag gaatattttc ctgaccctgg gggcagaggt 600
tggaaacatt gaggacattt cttgggacac acggagaagc tgaccgacca ggcattttcc 660
tttccactgc aaatgaccta tggcggggge atttcacttt ccectgcaaa tcacctatgg 720
cgaggtacct ccccaagccc ccacccccac ttccgecgaat cggcatgget cggcectctat 780
ccgggtgtca ctccaggtag gcttctcaac gctctcgget caaagaagga caatcacagg 840
tccaagccca aagcccacac ctcttecttt tgttataccc acagaagtta gagaaaacgce 200
cacactttga gacaaattaa gagtccttta tttaagccgg cggccaaaga gatggctaac 960
gctcaaaatt ctctgggccc cgaggaaggg gcttgactaa cttctatacc ttggtttagg 1020
aaggggaggg gaactcaaat gcggtaattc tacagaagta aaaacatgca ggaatcaaaa 1080
gaagcaaatg gttatagaga gataaacagt tttaaaaggc aaatggttac aaaaggcaac 1140
ggtaccaggt gcggggctct aaatccttca tgacacttag atataggtgc tatgctggac 1200
acgaactcaa ggctttatgt tgttatctct tcgagaaaaa tcctgggaac ttcatgcact 1260
gtttgtgcca gtatcttatc agttgattgg gectceccttga aatgectgagt atctgettac 1320
acaggtcaac tccttgcgga agggggttgg gtaaggagcc cttcgtgtct cgtaaattaa 1380
ggggtcgatt ggagtttgtc cagcattccc agctacagag agecttattt acatgagaag 1440
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the CW pronmoter. Construct B is derived fromconstruct A, but STAR67 is
now cl oned upstream of the CW pronoter. Construct Cis derived from
construct B, but now two 30 anti-repressor elenments (in this case STAR7) are

cl oned towd Mokl entire cassette. WO 2006/ 005718 PEéEReRodsedx3251 21
Conmbi nation of anti-repressor sequences in expression cassette It is shown

herein that the conbination of a

-9-
caaggctagg tgattaaaga gaccaacagg gaagattcaa agtagcgact tagagtaaaa 1500
acaaggttag gcatttcact ttcccagaga acgcgcaaac attcaatggg agagaggtcce 1560
cgagtcgtca aagtcccaga tgtggcgage ccccgggagg aaaaaccgtg tcttecttag 1620
gatgcccgga acaagagcta ggcttccgga gctaggcage catctatgte cgtgagcecgg 1680
cgggagggag accgccggga ggcgaagtgg ggcggggeca teccttettte tgetetgetg 1740
ctgccgggga gctcectgget ggcgtccaag cggcaggagg ccgccgtect gcagggcgec 1800
gtagagtttg cggtgcagag t 1821
<210> 9
<211> 1929
<212> DNA
<213> Homo sapiens
<220>
<221> misc_feature
<223> sequence of STAR9
<400> 9
cacttcctgg gagtggagca gaggctctge gtggagcatc catgtgcagt actcttaggt 60
acggaaggga ttgggctaaa ccatggatgg gagctgggaa gggaagggac caacttcagg 120
ccccactggg acactggagc tgccaccectt tagagcccte ctaaccctac accagaggcet 180
gagggggacc tcagacatca cacacatgct ttcccatgtt ttcagaaatc tggaaacgta 240
gaacttcagg ggtgagagtg cctagatatt gaatacaagg ctagattggg cttctgtaat 300
atcccaaagg accctccage tttttcacca gcacctaatg cccatcagat accaaagaca 360
cagcttagga gaggttcacc ctgaagctga ggaggaggca gccggattag agttgactga 420
gcaaggatga ctgccttctec cacctgacga tttcagetge tgeccetttte ttttectggg 480
aatgcctgte gccatggect tctgtgtcca caggagagtt tgacccagat actcatggac 540
caggcaaagg tgctgttcct cccagecccag ggcccaccat gaagcatgcc tgggagcctg 600
gtaaggaccc agccactcct gggctgttga cattggettc tettgeccag cattgtagece 660
acgccactgc attgtactgt gagataagtc aaggtgggct caccaggacc tgcactaaat 720
tgtgaaattc agctccaaag aactttggaa attacccatg catttaagca aaatgaatga 780
tacctgagca aaccctttca cattggcaca agttacaatc ctgtctcatc ctcttgatta 840
caaattccat ccaggcaaga gctgtatcac cctgaggtct ccccattcat gttttggtca 900
ataatattta gtttcectttt gaaaatagat ttttgtgtta ctccattatg atgggcagag 960
gccagatget tatattctat ttaaatgact atgtttttct atctgtaact gggtttgtgt 1020
tcaggtggta aatgcttttt ttttgcagtc agaagattcec tggaaggcga ccagaaatta 1080
gctggceget gtcagacctg aagttacttc taaagggect ttagaaatga attctttttt 1140
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first anti-repressor elenent upstreamof a pronoter and 6 flanking the
expression cassette by two other anti repressor sequences provides superior
results. In particular, when an SvV40 pronoter is used in CHO cells,
expressi onw@20bt@a@y very high in the absence of anti- pEpRpRSSE;55E0UENCES,
but is considerably enhanced when 10 STAR67 is placed upstream of said
pronoter, and the whole expression cassette is flanked by two

SUBSTITUTE SHEET (RULE 26)

anti-repressor elenents, such as STARE; START, or STAR 40. It is therefore
an object of the present
atgccttctce tgaattctga gaagtaggct tgacttccce taagtgtgga gttgggagtce 1200
aactcttctg aaaagaaagt ttcagagcat tttccaaagc catggtcagec tgtgggaagg 1260
gaagacgatg gatagtacag ttgccggaaa acactgatgg aggcggatgc tccagctcag 1320
ccaaagacct ttgttctgee caccccagaa atgcccectte ctcaatcgeca gaaacgttge 1380
cccatggcte ctgatactca gaatgcagec tctgaccagg accatctgeca tectccagga 1440
gctcgtaaga aatgcagcat cgtgggacct gctggcacct ggtgaaccca aacctgcagg 1500
gctecetgggt gtgcttgggg cggctgcagg ggaagaggga gtcagcagcec tcctccectgac 1560
cttcecegggy getgcectttte tgaggggeca gaatgcaccg gttgaccttg ttgcatcact 1620
ggcccatgac tggctgcttt ggtcaggtgt aaaaaggtgt ttccagaggg tctgectcecte 1680
tcactatcgg accaggtttc catggagagc tcagcctccc agcaaggata gagaacttca 1740
aatggctcaa agaactgaga ggccacacat gtgtgacctg aatagtctct gctgcaaaac 1800
aaagggtttc ttaatgtaaa acgttctctt cctcacagag gggttcccag ctgctagtgg 1860
gcatgttgca ggcatttcct gggctgcatc aggttgtcat aagccagagg atcatttttg 1920
ggggctcat 1929
<210> 10
<211> 1167
<212> DNA
<213> Homo sapiens
<220>
<221> misc_feature
<223> sequence of STARI1Q
<220>
<221> misc_feature
<222> (452)..(1143)
<223> n is a, ¢, g, or t on various positions
<400> 10
aggtcaggag ttcaagacca gcctggccaa catggtgaaa ccctgtcect acaaaaaata 60
caaaaattag ccgggcgtgg tggggggcege ctataatcce agctactcag gatgctgaga 120
caggagaatt gtttgaaccc gggaggtgga ggttgcagtg aactgagatc gcgcecactge 180
actccagect ggtgacagag agagactccg tctcaacaac agacaaacaa acaaacaaac 240
aacaacaaaa atgtttactg acagctttat tgagataaaa ttcacatgcc ataaaggtca 300
ccttctacag tatacaattc agtggattta gtatgttcac aaagttgtac gttgttcacc 360
atctactcca gaacatttac atcaccccta aaagaagctce tttagcagtc acttctcatt 420
ctécccagcc cctgccaacc acgaatctac tntctgtctc tattctgaat atttcatata 480
aaggagtcct atcatatggg ccttttacgt ctaccttctt tcacttagca tcatgttttt 540
aagattcatc cacagtgtag cacgtgtcag ttaattcatt tcatcttatg gctggataat 600



i nvention to provide a reconbi nant nucleic acid
expression cassette conprising (from5' to 3'): anti-repressor sequence A -
pronoter - nucleic acid encoding a protein of interest - anti-repressor
sequence Byo gloengseiseri zed in that said expression cassettgpiodéddisd
conprises a anti-repressor sequence C between said anti 20 repressor
sequences A and B. In a preferred enbodinent, said anti-repressor seguence

nmol ecul e 15 conprising an

Cis present upstream of

said promotédl; in a configuration as described

above under the heading expression cassette'. The expression
gctctattgt atgcatatcc ctcactttgc ttatccattc atcaactgat tgacatttgg 660
gttatttcta ctttttgact attatgagta atgctgctat gaacattcect gtaccaatcg 720
ttacgtggac atatgctttc aattctcctg agtatgtaac tagggttgga gttgctgggt 780
catatgttaa ctcagtgttt catttttttg aagaactacc aaatggtttt ccaaagtgga 840
tgcaacactt tacattccca ccagcaagat atgaaggttc caatgtctct acatttttgce 900
caacacttgt gattttcttt tatttattta tttatttatt tatttttgag atggagtctce 960
actctgtcac ccaggctgga gtgcagtggc acaatttcag ctcactgcaa tctccacctce 1020
tcgggctcaa gcgatactce tgcctcaacc tcccgagtaa ctgggattac aggcgcccac 1080
caccacacca agctaatttt ttgtattttt agtagagacg gggtttcatc atgtcggcca 1140
ggntgtactc gaactctgac ctcaagt 1167
<210> 11
<211> 1377
<212> DNA
<213> Homo sapiens
<220>
<221> misc_feature
<223> sequence of STARIL1
<400> 11
aggatcactt gagcccagga gttcaagacc agcctgggca acatagcgag aacatgtcte 60
aaaaaggaaa aaaatggggg aaaaaaccct cccagggaca gatatccaca gccagtcttg 120
ataagctcca tcattttaaa gtgcaaggcg gtgcctccca tgtggatgat tatttaatcce 180
tcttgtactt tgtttagtcc tttgtggaaa tgcccatctt ataaattaat agaattctag 240
aatctaatta aaatggttca actctacatt ttactttagg ataatatcag gaccatcaca 300
gaatgtctga gatgtggatt taccctatct gtagctcact tcttcaacca ttecttttage 360
aaggctagtt atcttcagtg acaacccctt gctgccctet actatctcet ccctcagatg 420
gactactctg attaagcttg agctagaata agcatgttat cccgggattt catatggaat 480
attttataca tgagtgagcc attatgagtt gtttgaaaat ttattatgtt gagggagggt 540
aaccgctgta acaaccatca ccaaatctaa tcgactgaat acatttgacg tttatttctt 600
gttcacctga cagttcagtg ttacctaaat ttacatgaag acccagaggc ccacgctcct 660
tcattttggg ctccaccgac ctccaaggtt tcagggcecct ctgecceccgee ttectgcacce 720
acaggggaag agagtggagg atgcacacgc ccaggcctgg aagtgacgca tgtggecttcece 780
ccgtccacag acttcaccca cagtccattg gecttcttaa gtcatggact cctgctgage 840
tgccagggtyg catgggaaat ccatgtgact gtgtgccctg gaggaagggg agcgtttcgg 900
tgagcacaca ggagtctttg ccactagacg ctgatgagga ttccccacag gcgatgaagce 960

SUBSTITUTE SHEET (RULE 26)



cassette between the anti-repressor sequences A and B may 26 further

conprise the elenents as descri bed above for
pol yadenyl ati on signal,

transcription term nator

gene,

sequence

nmul ticistronic as descri bed above.

sequences A, B and C nmay be the sane,

30 Two
or

or all

al |

expression cassettes,

repressor sequences A and B may the sdfe or different as

sequence C.

In certain enbodi nents,

atggagactce
tgcagttttt
ttttagagaa
atttccagca
tgtaaccggt
tgcctcagece
ttttctagaa
<210>
<211>

<212>
<213>

12

DNA
<220>
<221>
<223>

<400> 12
atcctgcette

aaacccaggt
ggcacgagga
gcttacgttg
gatggagttt
caccaccaag
tccaacttce
ttcatctgee
cgtttcatcg
cttgtgaaat
acagtgggga
ttgttataag
gagtaggcct
gggcgagact
tgcagagggg
tccagcgagg
gtccatggtc

aggccgagat

1051

atcttgtaac
attcagatag
gtgtggtttt
tggagcagtt
gtggtcatag
tcccaaaggce

ttctttttat

Homo sapiens

misc_feature
sequence of STARI12

tgggaagaga
ttcctgtceag
ggcaggggct
ttaagaaata
taagggttac
tttgaaatcg
ttttctecacce
tttttgctaé
cacacatatg
atgccagacg
gattgggcac
tgaggctggg
cctgcagaag
ggagttgtgce
ctggagaagc
tcgaggtcta
agtgaggctg

ccagggtcca

aaacagatga
gaaaggctgt
cagtaagcca
ggcaggtaag
ctcactacat
aagtaaggtt

tcaagggact

gtggcctece
gaggaagtgc
tgccaggatg
tttggcaaga
tacgaaaaaa
attttattgg
cagacgtcga
gtcctggtcece
ctcatcttta
agggatgaaa
atgtacattc
tggtttttat
gcattttett
tggcagcaca
ggaggctgge
gagtacagca
agacccaggg

gggaggtcaa

anti -

gttgttgaca
taaaatctta
gttctttcca
gtttttgttg
tctcaaactc
aagaataggg

ctcagatcat

ttgtgcaggt
tcagcttatce
ttgcctttet
agatgcacac
agaaaactac
acgaatgtct
gaaggtggca
cctacctcct
tatttacata
tagtcctgaa
tgtactgcaa
tttttctcta
aggagcctca
gagacaaggg
acccagtgge
aggccaaggt

tccaatgagg

g

tctcttaagt
acacctaact
caatccaaga
tggtctcgece
ctggccttaa
gaaaggtgaa

caaacccacc

gactttggca
tctgtgaagg
gtgccatatg
agaatttctg
tggagaagag
cactttaaat
ttcaaaatgt
ttcccteact
tatataattt
aacagctgga
agttgcacaa
ggacaacagc
acttccccaa
ggcacggcag
cagcgaggcce
ccaaggtcag

ccaaggtcca

ttactttgtg
ggaagaaggg
aacgaaataa
caggcttgag
gtcatcctce
gtttcacagc

cagaatc

ggaccagcag
gtcgtgataa
ggacatctca
taacgaatag
ggaagccaaa
ttaaatggag
ttacacttgt
tcacatttgt
ttatatatgg
aaattatgca
cagaccaagt
ttgcctggtg
gaagaggaga
gactgcagcc
caggtccaag
tgagtctaag

gagtccagta

SUBSTITUTE SHEET (RULE 26)

e.g.
sel ecti on marker

enhans sloe/o@b®. , and nmay be nonoci stronic, bici st pefiEp00§053251
three of anti-repressor

three may be different.

Anti -
anti-repressor

1020
1080
1140
1200
1260
1320

1377

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960

1020

1051



repressor sequence A and B are (essentially) identical to WD 2006/ 005718
PCT/ EP2005/ 053251 22 each other. In one enbodi nent, anti-repressor sequence
C is STAR67, or a functional fragnent or derivative thereof.

Anti - repr esp@soosegnces A and B can be any anti-reprepgpipifdiange, and in
certain enbodinents 5 conprise one of SEQ ID. NGOs. 1-65, or functional
fragments or derivatives thereof. In certain enbodi nents, the expression

cassette contains a nulticistronic ged8;

SUBSTITUTE SHEET (RULE 26)

<210> 13

<211> 1291

<212> DNA

<213> Homo sapiens

<220> .

<221> misc_feature

<223> sequence of STAR13

<400> 13

agccactgag gtcctaactg cagccaaggg gccgttctge acatgtcget caccctcetgt 60
gctctgttece ccacagagca aacgcacatg gcaacgttgg tccgctcage cactggttct 120
gtggtggaac ggtggatgtc tgcactgtga catcagctga gtaagtaaca acgactgagg 180
atgccgctga cecagggctg gggaagggga ctcccagetc agacaggctt ggetgtggtt 240
tgctttggga ggagagtgaa catcacaggg aatggctcat gtcagcccca ggagggtggg 300
ctggccectg gtcccecggge teccttetgge cctgecaggeg atagagagec tcaacctget 360
gcegettete cttggecececgg gtgatggecg tctggaagag cctgcagtag aggtgcacag 420
ccagcggaga gtcgtcattg ccgggtacag ggtaggtgat gaggcagggg ttgcagttgg 480
tgtccacgat geccactgtg gggatgttca tcttggectge gtctctcacg gecacgtgtg 540
gctcaaagat gttgttgagc gtgtgcagga agatgatgag gtccggcagg cggaccgtgg 600
ggccaaagag gaggcgcgcg ttggtcagca tgccgecccct gaagtagecga gtgtgggegt 660
actcgccaca gtcacgggcc atgttctcaa tcaggtacga gaactgccgg ttgcggcetta 720
taaacaagat gatgcccttg cggtaggcca tgtgggeggt gaagttcaag gccagctgga 780
ggtgcgtgge tgtctgttcc aggtcgatga tgtcgtggtc caggcggctc ccaaagatgt 840
acggctccat aaacctgcca gagaccccac caaggcaagg gggatgagag ttcacggggce 900
catctccact ggctccttge aggaacacag acgcccacca gggactcccg ggctcctctg 960
tgggggcact atgggctggg aagcacaatt tgcaacgctc ccegtgtgca tggacagcag 1020
tgcagaccca tccaggccac ccctctgecat gectecgtcte gtggcttaac cectectacce 1080
ctctacctct teccgaagga atcctaatag aactgacccec atatggatgt gtggacatcc 1140
aacatgacgc caaaaggaca ttctgccccg tgcagctcac agggcagecg cctccgtcac - 1200
tgtcctette ccgaggettt geggatgagg cccctctggg gttggactta geggggtgcet 1260
ctgggccaaa agcattaagg gatcagggca g 1291
<210> 14

<211> 711

<212> DNA

<213> Homo sapiens

<220>

<221> misc_feature

<223> sequence of STAR14



and in preferred enbodi nents thereof said multicistronic gene conprises a
sequence encoding a protein of interest 10 and a sel ection nmarker gene.

Al ternatively, a selection narker gene is present under control of a
separate prvoombmees7isl n certain enbodi ments, a fourth anpTEPRNSES1
sequence D may be present between STAR sequences A and B. 15 In such an
enbodi nent, said anti-repressor sequence Dis preferably positioned
downstream of the nucleic acid encodildg the protein of interest. Again,

this anti-
<400> 14
ccctggacca gggtccgtgg tcttggtggg cactggcttc ttettgetgg gtgttttect 60
gtgggtctct ggcaaggcac tttttgtgge gectgcttgtg ctgtgtgcgg gaggggcagg 120
tgctctttce tcttggagcect ggaccctctg gggegggtce cecgtecggect ccttgtgtgt 180
tttctgcace tggtacagect ggatggcctce ctcaatgecg tcgtcegetge tggagtcgga 240
cgccteggge gectgtacgg cgectegtgac tegetttcec ctecttgegg tgctggegtt 300
ccttttaatc ccacttttat tctgtactgc ttctgaaggg cggtgggggt tgctggettt 360
gtgctgeccct cecttetectg cgtggtegtg gtcgtgacct tggacctgag gettetggge 420
tgcacgtttg tctttgctaa ccgggggagyg tctgcagaag gcgaactcct tcetggacgec 480
catcaggccec tgccggtgca ccacctttgt ageccggectet tggtgggatt tcgagagtga 540
cttcgeccgaa ttttcatgtg tgtctggttt cttctccact gacccatcac atttttgggt 600
ctcatgctgt cttttctcat tcagaaactg ttctatttet gcectgatge tctgectcaaa 660
ggagtctget ctgctcatge tgactgggga ggcagagccc tggtecttge t 711
€210> 15
<211> 1876
<212> DNA
<213> Homo sapiens
<220>
<221> nmisc_feature
<223> sequence of STARLS
<400> 15
gagtccaaga tcaaggtgcc agcatcttgt gagggeccttc ttgttacgtc actcectage 60
gaaagggcaa agagagggtg agcaagagaa aggggggctg aactcgtcct tgtagaagag 120
gcccattceec gagacaatgg cattcatcca ttcactccac cctecatggec tcaccacctce 180
tcatgaggct ccacctccca geccctggttt gttggggatt aaatttccaa cacatgectt 240
ttgggggaca tgttaaaatt atagcacccc aaatgttaca ctatcttttg atgageggta 300
gttctgattt taagtctage tggectactt tttettgecac gtgggatget ttectgectgt 360
tccagggcag gcagctcectte tetgtecccte tgetggecce acctcatect ctgttgtect 420
cttcectect tetgtgeccet ggggtcectgg tgggggtgtg actgtcaact gegttggget 480
aacttttttc cctgctggtg gcccgtaatg aaagaaagct tcttgctcecc aagttectta 540
aatccaagct catagacaac gcggtctcac agcaggcctg gggecagcect cacgtgagec 600
ccttcectgg tgtagtcact ggcatggggg aatgggattt cctgttgececc tactgtgtgg 660
ctgaggtggg ggttgcttcc tggageccagg ccttgtggaa gggcagtgcc cactgecagtg 720
gatgctggge cctgaatctg accccagtgt tcattggctc tgtgagaccc agtgagggcea 780
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repressor sequence D may be the sane or different from
anti-repressor sequences in the reconbi nant 20 nucl eic acid nol ecul e,
in certain enbodi nents

_ fragment s pei/pstiRssssdhi ves
| east some anti-repressor sequences can be 25 directional

be any anti-repressor
one ofw®kiQs/00sis NCs.
As at
00/ 004704),
(anti-repressor

any
t her eof .

seq

uence,
1- 66,

and
or functional

the anti-repressor sequences

g9gagggaag
caggcctcag
agtgcccaca
cggcccaacce
attgtcaagt
tgaagagttt
tcatgtatat
ttagccettt
ctgcggcagce
tattgacttt
atttccatat
taacattcct
tgatgaatcc
gtttagaaat
atttgcttca
gcgetttgtt
cacagcctgt
tttecceccag
agttctgeat
<210> 16

<211>
<212> DNA
<213>
<220>
<221>
<223>

<400> 16
cgcccaccte

attccaagtc
gaatctgect
aaccaatgta
ccaagctata

tgggtcctgg

actcttttca

1282

tggagctyggyg
actaggctca
tgccagcege
caggccatgg
tgatgecttgt
caccaggtta
ttttaaaaat
tccagtttge
tttgccatga
ggaaacaaaa
acaagataca
atgcgtggtg
gatttttcca
aattccaaga
gcctcaaaga
tttctaaatg
gtcatagagg
gaatgtctgg

gtactg

Homo sapiens

misc_feature
sequence of STAR16

ggctttccaa
tttagataat
atgacctagg
catcttacat
gtctgaccac
tcctcagatt

tcaccattac

gtgagaagta
gatgacggag
tggggcecag
ctccaaatge
tttgcagagg
tggaaatttc
aattactgca
cccgagaata
agtatctcac
gacatcattc
gtaattttec
ttaacatcgt
aaatagccga
acagttttta
gcacgtttat
ggaaaagggt
gttggaggag

gagcccactg

agtgctggga
aacttaactt
acatccctct
gtattgattg
ctcaggcacg
tggctcagaa

ctatcaccca

gaggccctge
agctgcacac
acttgctcca
gtgacagttt
accaaggctt
tttaaaacca
ctcagtagaa
ctgggggcac
ttttattatt
tatttatage
gtcaatgaaa
tctctaacag
ttctgatgat
cattttattt
gtaaaattaa
taaatttcac
atgactttaa

ccgggtttge

ttacaggcat
tttcgaccaa
ccctacaagt
aagttttaca
tgttctcagg
taaatctctt

taagtcagag

t he ot her

it can

is chosen from

(WO

fl anki ng the expression cassette

agggcccacg
ctgcccaacc
gagggcggag
tgctgttgcet
tatgaaccta
taccacagtt
taacatgaaa
ttgtggctge
atttttgcat
attatgtttt
atgtcaaatt
ttgttggccg
tcagacgatt
tcacattgaa
atgagtgcetg
tcagctttta
ctgcectgtgg

tgtccgtetce

gagtcactgc
ttgccaateca
tgccecgegt
tctccctaaa
acctccctgg
caaatatttt

ttttccacaa

tgccagccac
caggccctgce
agctttacac
tcttttagte
ttaccctgtg
ttttcattat
atgttgectg
aatgtttatc
tgctcgagta
tagtagtggt
ctagaaaatg
aagattcgtt
ctgatgttct
aatcagtcag
gcagccagcet
aatgacagcg
ttaggatccc

gtttggactc

gceccatcetg
ggcaatcttt
ttccagacca
acatataaaa
ggctatggca
ccagaatttt

ccecttecte
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840

300

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1876

60

120

180

240

300

360

420

sequences A and B) &) beneficially placed in opposite



direction with respect to each other, such that the 3 end of each of these
anti-repressor sequences is facing 30 inwards to the expression cassette
(and to each other). Hence, in preferred enbodi nents, the 5 side of an
anti- repragoeeiseigent faces the DNA/ chromatin of whi chcier0b/mdsh4jence on
the transgene is to be dimnished by said anti-repressor elenent. For an
anti-repressor sequence WO 2006/ 005718 PCTI EP2005/ 053251 23 upstream of a

pronoter in an expression cassette, thé-3'
agattcagta atttgctaga atggccacca aactcaggaa agtattttac ttacaattac 480
caatttatta tgaagaactc aaatcaggaa tagccaaatg gaagaggcat agggaaaggt 540
atggaggaag gggcacaaag cttccatgcc ctgtgtgcac accaccctet cagcatctte 600
atgtgttcac caactcagaa gctcttcaaa ctttgtcatt taggggtttt tatggcagtt 660
ccactatgta ggcatggttg ataaatcact ggtcatcggt gatagaactc tgtctccagce 720
tcctectectet ctcetecccca gaagtcctga ggtggggctg aaagtttcac aaggttagtt 780
gctctgacaa ccagccccta tcctgaaget attgaggggt cccccaaaag ttaccttagt 840
atggttggaa gaggcttatt atgaataaca aaagatgctc ctatttttac cactagggag 900
catatccaag tcttgcggga acaaagcatg ttactggtag caaattcata caggtagata 960
gcaatctcaa ttcttgecctt ctcagaagaa agaatttgac caagggggca taaggcagag 1020
tgagggacca agataagttt tagagcagga gtgaaagttt attaaaaagt tttaggcagg 1080
aatgaaagaa agtaaagtac atttggaaga gggccaagtg ggcgacatga gagagtcaaa 1140
caccatgccc tgtttgatgt ttggcttggg gtcttatatg atgacatgct tctgagggtt 1200
gcatccttct cccctgattc ttcccttggg gtgggctgtc cgcatgcaca atggcctgcec 1260
agcagtaggg aggggccgca tg 1282
<210> 17
<211> 1793
<212> DNA
<213> Homo sapiens
<220>
<221> misc_feature
<223> sequence of STAR17
<400> 17
atccgagggg aggaggagaa gaggaaggcg agcagggcgc cggagcccga ggtgtctgeg 60
agaactgttt taaatggttg gcttgaaaat gtcactagtg ctaagtggct tttcggattg 120
tcttatttat tactttgtca ggtttectta aggagagggt gtgttggggg tgggggagga 180
ggtggactgg ggaaacctct gcgtttctce tcctcggectg cacagggtga gtaggaaacg 240
cctcgectgee acttaacaat ccctctatta gtaaatctac gcggagactc tatgggaagce 300
cgagaaccag tgtcttecttc cagggcagaa gtcacctgtt gggaacggcc cccgggtcce 360
cctgctggge tttccggectc ttctaggcgg cetgatttect cctcagecct ccacccageg 420
tcecctcaggg acttttcaca cctccecacc cccatttcca ctacagtcte ccagggceaca 480
gcacttcatt gacagccaca cgagcecttet cgttctcttc tectetgtte cttcetettte 540
tcttctecte tgttecttct ctttectetgt cataatttce ttggtgcttt cgeccacctta 600
aacaaaaaag agaaaaaaat aaaataaaaa aaacccattc tgagccaaag tattttaaga 660
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end faces the pronoter. The sequences of the anti- repressor elenents (SEQ
ID. NOs. 1-66) in the sequence |listing are givenin 5 to 3" direction,
unl ess otherwise 6 indicated. Cells according to the invention Nucleic acid

mol ecul es GpYBRIsBIsAEE STAR sequences and/ or expressi on eagaPbdoSsssacor di ng
to the present invention 10 can be used for inproving expression of nucleic

acid, preferably in host cells. The terns "cell"/"host cell" and "cell
line"/"host cell line" are respectivelly-
tgaatccaag aaagcgaccc acatagccct ccccacccac ggagtgcgcec aagacgcace 720
caggctccat cacagggccg agagcagcgc cactctggtc gtacttttgg gtcaagagat 780
cttgcaaaag agg 793
<210> 18
<211> 492
<212> DNA
<213> Homo sapiens
<220>
<221> misc_feature
<223> sequence of STARI1S
<400> 18
atctttttgc tctctaaatg tattgatggg ttgtgttttt tttcccacct gctaataaat 60
attacattgc aacattcttc cctcaacttc aaaactgctg aactgaaaca atatgcataa 120
aagaaaatcc tttgcagaag aaaaaaagct attttctcecc actgattttg aatggcactt 180
gcggatgcag ttcgcaaatc ctattgecta tteccctcatg aacattgtga aatgaaacct 240
ttggacagtc tgccgcattg cgcatgagac tgcctgcgca aggcaagggt atggttccca 300
aagcacccag tggtaaatcc taacttatta ttcccttaaa attccaatgt aacaacgtgg 360
gccataaaag agtttctgaa caaaacatgt catctttgtg gaaaggtgtt tttcgtaatt 420
aatgatggaa tcatgctcat ttcaaaatgg aggtccacga tttgtggcca gctgatgect 480
gcaaattatc ct 492
<210> 19
<211> 1840
<212> DNA
<213> Homo sapiens
<220>
<221> misc_feature
<223> sequence of STAR19
<400> 19
tcacttcctg atattttaca ttcaaggcta gectttatgca tatgcaacct gtgcagttge 60
acagggcttt gtgttcagaa agactagctc ttggtttaat actctgttgt tgccatcttg 120
agattcatta taatataatt tttgaatttg tgttttgaac gtgatgtcca atgggacaat 180
ggaacattca cataacagag gagacaggtc aggtggcagc ctcaattcct tgccaccctt 240
ttcacataca gcattggcaa tgccccatga gcacaaaatt tgggggaacc atgatgctaa 300
gactcaaagc acatataaac atgttacctc tgtgactaaa agaagtggag gtgctgacag 360
cccccagagg ccacagttta tgttcaaacc aaaacttget tagggtgcag aaagaaggcea 420
atggcagggt ctaagaaaca gcccatcata tccecttgttta ttcatgttac gtccctgceat 480
gaactaatca cttacactga aaatattgac agaggaggaa atggaaagat agggcaaccc 540
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typically defined as a cel

mai nt ai ned
ability to

accor di ng two tdoeogrssent
preferably a mammal i an cell,

in cell
expr ess

culture by nethods 15 known in the art,
honol ogous pr ot ei ns.

invention preferably is a eukpeyepiogse8ish,
such as a rodent cel

het er ol ogous or

and honogeneous popul ations

fusi on between 20 different cells.

293, HuNS-1 nyel oma, VERI - Rb-1

atagttcttt
gtgtgtgagt
aaatatatag
tatgaattaa
gtaaaattaa
agcaccatga
tatttaatgg
cagggaggtc
ccttagcttc
attttttttt
agtgcagtgg
ccacttcagc
ttttgtagag
cgaacctecct
gcctgtecte
ttcaaagttc
acatggttca
tcatttggct
ttcctagtct
cccaggcettt
tcatccagag
cagcccagac
<210>
<211>

<212>
<213>

20
780
DNA

<220>
<221>
<223>

<400> 20
gatctcaagt

aagctaccag
atggacccct

ttaaagcaaa

ttccttttag
taattaatga
gcttgtattg
atatccttgt
taatgtaaaa
taaatcaaga
gactttcttc
tcattttgtt
ttgagtagct
tttttttatt
catgatagcg
ctcctgagta
atggggtctc
gacttggect
tgtgttaaac
ccatagacct
tcagtagcag
tctggggcat
tctttactgg
agttcttagt
tcatgaactt

tctceccgeaa

Homo sapiens

misc_feature
sequence of STAR20

tctttectta
gttagtttta
agctattaaa
atttgcattt
gtttaatttt
gagagactgt
ctgatgtttt
gcccaggctg
gggactacag
ttttttgtga
gctcactgca
gccaggacta
tccacgttge
cccgaagtge
ctactccaat
cactgttgct
cattagattg
cacactctct
ttcttectet
cctcttetgt
aaacctgttt

actgcagact

ttcaatatca tgttttggca

aaaggctttg ggaactgtca

CcaaacCaaaaa

cagccaagct

aaactctgtt cctgcctcag

In certain non-limting enbodi nents,
said host cell is a U-2 OS osteosarcofd; CHO (Chinese

tcagtaaacc
ggcagtgttt
tgtaaattgt
aaaattggca
tacttagaat
ggaaagaagg
gttttgtttt
gacttgaact
gcacacacca
gacaggttct
gcctcaacct
cagttgtgtg
cgaggctggt
tgggattaca
ttgtctttea
aatctaataa
ggctgctcaa
ttgagttact
tctecectgac
tatctattta
ctgtgcagat

gatcctactg

aaacattcga
acagagctac
tttctgccaa

atgatggcta

aaagatagta
ccactgttgg
ggaatgtcag
ctgaacaaca
gacattaaat
aaaacgtttt
gagagagagg
cctgggetec
cagtgtctga
ggctctgtta
cctcagctta
ccaccacacc
ctccaactce
ggcttgagcece
tctctacata
taaattatct
ttcttettgg
cattcctcat
tccttaatat
cacccaattc

aattcacatt

tgctcccaca
agaaaagtca
aaagatgact

tccagaaata

or a

ttggtaaaat
ggtaagaaca
tgattccaag
aagattaaca
agcaaataaa
tattttagta
gatgtggggg
agctatcctg
cattttctgg
ctcaggttgce
agctactctc
tgtggctaat
tggtctcaag
actgcatcca
aacggctctt
gecttttett
tatattttct
tgatagcttc
tgtttttctc
tttcagagtc

attatatctc

tccttaccta
gtaaagacca
gagaagactg

gaaaaattat
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t hereof that can be
and that have the

A host cell

human cel

600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800

1840

60
120
180

240

nor e

or

hanst er ovary),

HEK



retinobl astonn, BHK, Vero,

non-secreting nouse nyel oma NSO NCl-H295R 25 adrenal
In certain enbodi nents of the invention,
expr esmo n@eads7iseast E1A, and preferably al so El B, ebr/EpshoaeapaVi rus.
be derived fromfor

PER. C6(r) cell.

cel |

non-limting exanples,

non-secreti ng nouse nyel oma Sp2/0-Ag 14,

such a cell

can

a hos

cells, for instance 30 from a kidney (exanple: HEK 293 cells,
al, 1977), lung (e.g. A549, see e.g.” AD 98/39411) or retina
cells marketed under the trade mark PER C6(r),
ttccecttcaa tectectagge ttcgagagtt ttgacctgec tgaagagcac cagattgecac 300
atctcecectt gagtgaagtg cctctcatga tacttgatga ggagagagag cttgaaaagce 360
tgtttcagct gggccccect tcacctttga agatgcccte tccaccatgg aaatccaatce 420
tgttgcagtc tcctttaage attctgttga ccctggatgt tgaattgcca cctgtttget 480
ctgacataga tatttaaatt tcttagtgct ttagagtttg tgtatatttc tattaataaa 540
gcattatttg tttaacagaa aaaaagatat atacttaaat cctaaaataa aataaccatt 600
aaaaggaaaa acaggagtta taactaataa gggaacaaag gacataaaat gggataataa 660
tgcttaatcc aaaataaagc agaaaatgaa gaaaaatgaa atgaagaaca gataaataga 720
aaacaaatag caatatgaaa gacaaacttg accgggtgtg gtggctgatg cctgtaatcc 780
<210> 21
<211> 607
<212> DNA
<213> Homo sapiens
<220>
<221> misc_feature
<223> sequence of STAR21
<400> 21
gatcaataat ttgtaatagt cagtgaatac aaaggggtat atactaaatg ctacagaaat 60
tccattcctg ggtataaatc ctagacatat ttatgcatat gtacaccaag atatatctge 120
aagaatgttc acagcaaatc tctttgtagt agcaaaaggc caaaaggtct atcaacaaga 180
aaattaatac attgtggcac ataatggcat ccttatgcca ataaaaatgg atgaaattat 240
agttaggttc aaaaggcaag cctccagata atttatatca tataattcca tgtacaacat 300
tcaacaacaa gcaaaactaa acatatacaa atgtcaggga aaatgatgaa caaggttaga 360
aaatgattaa tataaaaata ctgcacagtg ataacattta atgagaaaaa aagaaggaag 420
ggcttaggga gggacctaca gggaactcca aagttcatgg taagtactaa atacataatc 480
aaagcactca aaatagaaaa tattttagta atgttttagc tagttaatat cttacttaaa 540
acaaggtcta ggccaggcac ggtggctcac acctgtaatc ccagcacttt gggaggctga 600
ggcgggt 607
<210> 22
<211> 1380
<212> DNA
<213> Homo sapiens
<220>
<221> misc_feature
<223> sequence of STAR22
<400> 22
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see US patent 5,994, 128),

patent 6, 558, 948),

ot her cells.

t he present

deposi ted under

or fromammiocytes (e.g.

N52. E6, described in US
and simlarly WO 2006/ 005718 PCT/ EP2005/ 053251 24 from
Met hods for obtaining such cells are

descri bed for
US pat ent s vig 9Rdodsds and US 6, 558, 948. PER C6(r) cell sptompidisosdsyipose of

i nst ance

application neans cells froman upstream or downstream 5
passage or a descendent of an upstream or downstream passage of cells as

cccttgtgat
cgcceggeca
aaaatattga
taaaaataaa
gtgaaaaaaa
tgaaaattta
catagttttg
tgaacttatc
ttgaaaactc
tatgataaac
aaaactggca
gttctggcca
tcaaattgtc
cctaaaaact
tgcaaaaatc
tgaagtccca
ggacatgaag
cacaaagaaa
tactgcccaa
tcacagaact
ccaagacaat
ctacaaggct
atagaacaga
<210>
<211>

<212>
<213>

23
1246
DNA
Homo

<220>
<221>
<223>

misc

<400> 23

ECACC no.

ccacccgect
ccctecctgt
tttaatgaat
aatcaacaat
taaacaacac
gaaacatcct
gtcattggtt
tcaatagatg
tcaatagact
ccatagccaa
caagacaagg
gagcaatcag
tctgtttgca
ccttaagctg
acaagcattc
ttcacaattg
gacattttca
tggaaaaaca
agtaatttat
agaaaaaaac
cctaagcata
acagtaacca

acagaggcect

sapiens

_feature
sequence of STAR23

96022940.

tggcctecca
atattatttc
tcccagaaac
aaatatatgg
tcctgtcaaa
tctaaagaag
ctgtttatgt
cagacaaggc
aggtattgat
tatcatactg
atgccctctc
gcaggagaaa
gtaaacatga
ataaacaact
ctatacaccg
cttcaaagaa
aggacaacta
ttccatgctc
agattcaatg
tattttaaaa
aagaacaaag
aaacagcatg

cggaaataac

-20-

aagtgctggg
taagtatact
taggatttta
taaaagtaaa
aaacaacagt
ttctgaataa
gatggattat
cttgataaaa
gaaacatatc
agtgggcaaa
tcaccactce
gaaaaggtat
ttgtatattt
tcagcaaagt
ataatagaca
aataaaatac
aaaaccactg
atggaagaat
ctaaccccat
ctcatatgta
ctggatgcat
gtactggtac

accacacatc

attacaggcg
attatgttaa
catgtcacgt
aagaaaaaca
tgtgataaaa
aataaggaat
gtttattgat
gtttttaaca
tcaaaataat
agctggaagc
tattaaatgt
taaaatagga
agaaaacccc
ctcaggatac
gcagagagcc
ttaggaatac
ctcaaggaaa
caatatcatg
caagccacca
gtcaaaaaga
cacgctgact
caaaacagat

tacaaccctt

tgagtcacta
aaaaagttta
tttcttatta
aaaacaaaaa
cttaagtgcc
aaaataatca
ttgtgtatgt
ccttttcatg
agaagctatt
attccctttg
agtattggaa
agagaggaag
attgtctcat
aaaatcaatg
aaatcatgag
aactttcacg
tgagagagga
aaaatggcca
ttgactttet
gtcggtatag
tcaaaccata
agatagaccg

tgatcttcaa

atccecctecat ccttcagggc agctgagcag ggcctcgage agetggggga gcctcactta

atgctectgg gagggcagcc agggagcatg gggtctgcag gcatggtcca gggtcctgcea

ggcggcacgce accatgtgca gccgccccca cctgttgete tgectcegec acctggecat
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It has been previously shown that such cells are capable of expression of

proteins at high levels (e.g. WO 00/63403, and Jones et al, 2003). 10 Such
host cells expressing the desired protein according to the invention can be
obt ai ned bwo to0é/s08tigct i on of a nucl ei c acid nol ecul e, ppef/epRNOL3Isp t he

form of an expression cassette according to the invention, into the cells.
In an alternative enbodi nent, 16 the STAR67 sequence is targeted for
integration into a chronosonal regi 0Rlto inprove the expression of a gene

of
gggcttcage agccagccac aaagtctgca gctgctgtac atggacaaga agcccacaag 240
cagctagagg accttgtgtt ccacgtgccc agggagcatg gcccacagcc caaagaccag 300
tcaggagcag gcaggggctt ctggcaggcc cagctctace tctgtcttca cacagatggg 360
agatttctgt tgtgattttg agtgatgtgc ccctttggtg acatccaaga tagttgetga 420
agcaccgctce taacaatgtg tgtgtattct gaaaacgaga acttctttat tctgaaataa 480
ttgatgcaaa ataaattagt ttggatttga aattctattc atgtaggcat gcacacaaaa 540
gtccaacatt gcatatgaca caaagaaaag aaaaagcttg cattccttaa atacaaatat 600
ctgttaacta tatttgcaaa tatatttgaa tacacttcta ttatgttaca tataatatta 660
tatgtatatg tatatataat atacatatat atgttacata taatatactt ctattatgtt 720
acatataata tttatctata agtaaataca taaatataaa gatttgagta gctgtagaac 780
attgtcttat gtgttatcag ctactactac aaaaatatct cttccactta tgccagtttg 840
ccatataaat atgatcttct cattgatggc ccagggcaag agtgcagtgg gtacttatte 900
tctgtgagga gggaggagaa aagggaacaa ggagaaagtc acaaagggaa aactctggtg 960
ttgccaaaat gtcaagtttc acatattccg agacggaaaa tgacatgtcc cacagaagga 1020
ccctgeccag ctaatgtgte acagatatct caggaagett aaatgatttt tttaaaagaa 1080
aagagatggc attgtcactt gtttcttgta gectgaggetg tgggatgatg cagatttetg 1140
gaaggcaaag agctcctget ttttccacac cgagggactt tcaggaatga ggccagggtg 1200
ctgagcacta caccaggaaa tccctggaga gtgtttttet tactta 1246
<210> 24
<211> 939
<212> DNA
<213> Homo sapiens
<220>
<221> misc_feature
<223> sequence of STAR24
<400> 24
acgaggtcac gagttcgaga ccagcctggce caagatggtg aagccctgtc tctactaaaa 60
atacaacaag tagccgggeg cggtgacggg cgcctgtaat cccagctact caggaggcetg 120
aagcaggaga atctctagaa cccaggaggc ggaggtgcag tgagctgaga ctgccceget 180
gcactctagc ctgggcaaca cagcaagact ctgtctcaaa taaataaata aataaataaa 240
taaataaata aataaataaa tagaaaggga gagttggaag tagatgaaag agaagaaaag 300
aaatcctaga tttcctatct gaaggcacca tgaagatgaa ggccacctet tctgggccag 360
gtcctceegt tgcaggtgaa ccgagttcectg gectccattyg gagaccaaag gagatgactt 420
tggcctgget cctagtgagg aagccatgec tagtcctgtt ctgtttggge ttgatcctgt 480
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interest that is already integrated into the genone, e.g. a naturally
occurring gene, optionally under control of a heterologous pronoter that
was targeted upstream of said 20 gene to regul ate expression of said gene.
Pref erabl y whaodsoesnigel | s are froma stable clone that peampbRssghgct ed and
propagat ed according to standard procedures known to the person skilled in
the art. A culture of such a clone is capable of producing 25 reconbi nant
protein of interest. Cells according 1% the invention preferably are able
to grow in suspension

atcacttgat tgtctctcct ggactttcca tggattccag ggatgcaact gagaagttta 540
tttttaatgc acttacttga agtaagagtt attttaaaac attttagcaa aggaaatgaa 600
ttctgacagg ttttgcactg aagacattca catgtgagga aaacaggaaa accactatgc 660
tagaaaaagc aaatgctgtt gagattgtct cacaaacaca aattgcgtgc cagcaggtag 720
gtttgagcct caggttgggce acattttacc ttaagcgcac tgttggtgga acttaaggtg 780
actgtaggac ttatatatac atacatacat ataatatata tacatattta tgtgtatata 840
cacacacaca cacacacaca cacacagggt cttgctatet tgcccagggt ggtctccaac 900
tctgggtctc aagcgatcct ctgectececc tteccaaag 939
<210> 25

<211> 1067

<212> DNA

<213> Homo sapiens

<220>

<221> misc_feature

<223> sequence of STAR25

<400> 25

cagcccectct tgtgtttttc tttatttctc gtacacacac gcagttttaa gggtgatgtg 60
tgtataatta aaaggaccct tggcccatac tttcctaatt ctttagggac tgggattggg 120
tttgactgaa atatgttttg gtggggatgg gacggtggac ttccattctc cctaaactgg 180
agttttggtc ggtaatcaaa actaaaagaa acctctggga gactggaaac ctgattggag 240
cactgaggaa caagggaatg aaaaggcaga ctctctgaac gtttgatgaa atggactctt 300
gtgaaaatta acagtgaata ttcactgttg cactgtacga agtctctgaa atgtaattaa 360
aagtttttat tgagcccccg agctttgget tgcgegtatt ttteceggtcg cggacatccece 420
accgcgcaga gcctcgectc cccgectgece tcagecteccg atgacttcce cgcceccegece 480
ctgctcggtg acagacgttc tactgcttcc aatcggagge acccttcgeg ggagecggceca 540
atcgggagct ccggcaggcg gggaggccgg gccagttaga tttggaggtt caacttcaac 600
atggccgaag caagtagcgc caatctaggce ageggetgtg aggaaaaaag gcatgagggg 660
tcgtcttcgg aatctgtgcc acccggcact accatttcga gggtgaagct cctcgacacc 720
atggtggaca cttttcttca gaagctggtc gcecgecggca ggtaaagtgg acgcagecgce 780
ggtgggagtg tttgttggca ccgaagctca aatcccgecga ggtcaggacg geccgecagget 840
ggcgcgeggt gacgtgggtc cgegttgggg gecggggcagt cggacgagge gacccagtca 900
aatcctgagc cttaggagtc agggtattca cgcactgata acctgtagcg gaccgggata 960
gctagctact ccttcctaca ggaagccccg ttttcactaa aatttcaggt ggttgggagg 1020
aaagatagag cctttgcaaa ttagagcagg gttttttatt tttttat 1067
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culture in serumfree nedium A protein of interest according to the
I nvention can 30 be any protein, and may be a nononeric protein or a
multimeric protein. A nultimeric protein conprises at |east two pol ypeptide

chai ns. Nonwbizedslopsrgs exanpl es of a protein of interest ppqaY5LMELNE4.0 t he
I nvention are enzynes, hornones, inmunogl obulin chains, therapeutic

2006/ 005718 PCT/ EP2005/ 053251 25 proteins |ike anti-cancer proteins, blood
coagul ati on " 23-
<210> 26
<211> 540
<212> DNA
<213> Homo sapiens
<220>
<221> misc_feature
<223> sequence of STAR26
<400> 26
ccccectgaca agccccagtg tgtgatgttc cccactctgt gtccatgcat tctcattgtt 60
caactcccat ctgtgagtga gaacatgcag tgtttggttt tctgtccttg agatagtttg 120
ctgagaatga tggtttccag cttcatccat gtccttgcaa aggaagtgaa cttatecttt 180
tttatggctt catagtattc catggcacat atgtgccaca tttttttaat ccagtctate 240
attgatggac atttgggttg gttccaagtc tttgctattg tgaatagcac cacaattaac 300
atatgtgtgc atgtatacat ctttatagta gcatgattta taatccttcg ggtatatacc 360
ctgtaatggg atcgctgggt caaatggtat ttctagttct agatccttga ggaatcacca 420
cactgctttc cacaatggtt gaactaattt acgctcccac cagcagtgta aaagcattcc 480
tatttctcca cgtcctctec agtatctgtt gtttcctgac tttttaatga tcatcattet 540
<210> 27
<211> 1520
<212> DNA
<213> Homo sapiens
<220>
<221> misc_feature
<223> sequence of STAR27
<400> 27
cttggccctce acaaagecctg tggccaggga acaattageg agctgettat tttgetttgt 60
atccccaatg ctgggcataa tgcctgccat tatgagtaat gccggtagaa gtatgtgtte 120
aaggaccaaa gttgataaat accaaagaat ccagagaagg gagagaacat tgagtagagg 180
atagtgacag aagagatggg aacttctgac aagagttgtg aagatgtact aggcaggggg 240
aacagcttaa ggagagtcac acaggaccga gctcttgtca agccggctge catggaggcet 300
gggtggggce atggtagett tceccttectt ctcaggttca gagtgtcage cttgaactte 360
taattcccag aggcatttat tcaatgtttt cttctagggg catacctgcc ctgectgtgga 420
agactttctt ccctgtgggt cgcceccagtc cccagatgag acggtttggg tcagggccag 480
gtgcaccgtt gggtgtgtge ttatgtctga tgacagttag ttactcagtc attagtcatt 540
gagggaggtg tggtaaagat ggagatgctg ggtcacatcc ctagagaggt gttccagtat 600
gggcacatgg gagggctgga aggataggtt actgctagac gtagagaagc cacatccttt 660
aacaccctgg cttttcccac tgccaagatc cagaaagtcc ttgtggttte getgetttcet 720
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proteins such as Factor VIII, nulti-functional proteins, such as

eryt hropoi etin, diagnostic proteins, or proteins or fragnents thereof
useful for vaccination purposes, all 5 known to the person skilled in the
art. In cerwenteemggli ments, an expression cassette of plchRpbi¥gEshiON
encodes an i nmunogl obulin heavy or light chain or an antigen binding part,
derivative and/or analogue thereof. In a preferred enbodinent a protein 10
expression unit according to the inved#ion is provided, wherein said

protein of interest is an imunoglobulin
cctttttttt tttttttttt tttctgagat ggagtctgge tectgtcgecc aggctggagt 780
gcagtggcac gatttcggct cactgcaagt tccgectect aggttcatac cattctcececa 840
cctcagecte ccgagtaget gggactacag gegccaccac acccagctaa ttttttgtat 900
ttttagtaga gacggcgttt caccatgtta gccaggatgg tcttgatccg cctgectcag 960
cctcccaaag tgetgggatt acaggecgtga geccaccgege ccggectget ttettcettte 1020
atgaagcatt cagctggtga aaaagctcag ccaggctggt ctggaactct tgacctcaag 1080
tgatctgect gcctcagect cccaaagtge tgagattaca ggcatgagcc agtccgaatg 1140
tggcectttttt tgttttgttt tgaaacaagg tctcactgtt gcccaggctg cagtgcagtg 1200
gcatacctca gctccactge agcctcgacc tcctgggectc aagcaatcct cccaactgag 1260
ccteccecagt agetgggget acaagcgcat gceccaccacge ctggectattt tttttttttt 1320
tttttttttt gagaaggagt ttcattcttg ttgcccagge tggagtgcaa tggcacagtce 1380
tcagctcact gcagcectecg cctecetgggt tcaagcegatt ctectgecte agecteccga 1440
gtagctggga ttataggcac ctgccaccat gectggcectaa tttttttgta tttttagtag 1500
ggatggggtt tcaccatgtt 1520
<210> 28
<211> 961
<212> DNA
<213> Homo sapiens
<220>
<221> misc_feature
<223> sequence of STAR28
<400> 28
aggaggttat tcctgagcaa atggccagece tagtgaactg gataaatgcc catgtaagat 60
ctgtttaccc tgagaagggc atttcctaac tctccctata aaatgccaag tggagcaccce 120
cagatgaaat agctgatatg ctttctatac aagccatcta ggactggctt tatcatgacc 180
aggatattca cccactgaat atggctatta cccaagttat ggtaaatgct gtagttaagg 240
gggtccctte cacatggaca ccccaggtta taaccagaaa gggttcccaa tctagactcec 300
aagagagggt tcttagacct catgcaagaa agaacttggg gcaagtacat aaagtgaaag 360
caagtttatt aagaaagtaa agaaacaaaa aaatggctac tccataagca aagttatttc 420
tcacttatat gattaataag agatggatta ttcatgagtt ttctgggaaa ggggtgggca 480
attcctggaa ctgagggttc ctcccacttt tagaccatat agggtatctt cctgatattg 540
ccatggcatt tgtaaactgt catggcactg atgggagtgt cttttagcat tctaatgcat 600
tataattagc atataatgag cagtgaggat gaccagaggt cacttctgtt gccatattgg 660
tttcagtggg gtttggttgg cttttttttt tttttaacca caacctgttt tttatttatt 720
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heavy chai n.
according to the invention is

In yet another preferred enbodinent a protein expression unit

an 16 i munogl obulin |ight chain

are presentwahbdions7isre same (host) cell
specifically an antibody is
I nt er est
a multimeric protein.
In certain enbodi nents

protein of

ant i body.

tatttattta tttatttatt tatatttttt

acccaggtta gagtgcagtg gcaccatctc

acgccattct gctgcctcag ccteccegagt

ccggctaatt ttttctattt ttcagtagag

o]

<210>
<211>
<212>
<213>

29

DNA
<220>
<221>

<223>

<400> 29
agcttggaca

ggccactttt
tgacaggagt
gcagcataga
attcgatgce
gccagggggt
ccetggaggg
ggcaccgctce
tggcctgaag
tgcaagcccg
cctggeccagg
ctgtagccce
gttcccatct
actgcactcc
acaaaaaacc
gacacaccca
cagaccacgt
tctagaggga
cggtgcctece
ggtcagggca

accttgagag

2233

Homo sapiens

nisc_feature
sequence of STAR29

cttgctgatg
aaatatgtcc
tgactgctct
aggacctaga
ttccectgac
ggcggataca
tgcacggtct
ggggaagcct
aggaggggag
gccccacatt
cttcccaget
cacaacctcc
gagattcaag
agcctgggceca
cacctctgge
ttcatttaca
ggccatggaa
gacccecggcece
acgggcctag
agtacctgga

gctcttaacg

ccactttgga
cctetgececa
cacagcaggg
agggcccect
tcaggtggeg
gtggagcatc
cctccgactg
ctggatgagg
gaggaggcca
ctagtccagg
aggatgtggt
ccaggtaggg
agcccacctce
acagagcaag
ccactgccta
tactgctgeg
gccaaaaata
catggggcag
ttgggtatct
ggaggcaggce

aatgggagac

When these two protein

assenbl ed. Hence,
I s an i mmrunogl obul i n,
Pref erably,

suchkban

attttttttt
ggctcactgce
agctgggact

acggggtttc

tgttgaaggy
gaagggcccee
ggttccggag
ccaagcccag
ctgtcctaaa
gtgcccecgaag
tectccatcac
ccatgtggtc
gccectecect
cttggctgtg
atggcagggg
tggtgaacag
tcggaggttg
actctgtctc
actttgtaaa
gctgcttttg
tttactgtct
gaccactggg
cagtgcctgt
tgttgceege

aagcaggacc

provi ded, wherein said protein of
expression units

a multimeric prpergiphodie$por e
in certain enbodi nents,

I nt er est

t he

S

such as an antibody, which 20 is
humani zed

anti body is

agatggagtc
aagctctgee
acaggtgcect

accgtgttag

ccgcectcete
agaggagggg
ggaccttttc
ctgggcgtge
ggtgtgtgtg
tgtctgagce
gtcaggcctce
atccecectgg
agccccaagg
caagaagcag
tgggggacat
taggctggac
cagtgagccg
aaaaaaacag
taaagtttta
cattaccctt
ggccctttac
cgtgggcaga
ttcttgcatg
ccagcactgg

agggctccca

ttgctetgte
tecttggttce
gccaccatac

ccaggatggt

ccacaccgcet
ctggtgaggg
tcceccattgg
agggccagceg
ttttctgtte
cgtggtaagt
acagcctgta
agtcctggece
cctgcgaggce
attgcctgge
tgaggggctg
aagtggacct
agatccctcce
aacaacgaca
ttggcacata
gagtagacga
agaagtctgc
agggaggcct
gagcaccagg
gacccaggag

ttggctggge
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t her eof ,

it

Is an 1gG
encoded by the heavy and |i ght
on a single 26 expression cassette,
I ndi vi dual vedasosoesys each be under control

| gA, or

nonoci stronic transcription units,
encoded on a nulticistronic gene.
any source,

and

ctcagtttcc
cctctgetca
gggcacgggg
aagggatgtc
ctccacactg
tccectttta
ggtgctggac
tgcgccagece
cggcctecge
gtcagctgac
ggaaggggcc
cccecacegece
ttgctgtgag
cagccgggea
ctggcgtcge
ttcacacaga
ccgecececcea
<210> 30

<211>
<212> DNA
<213>
<220>
<221>

<223>

<400> 30
gggtgcattt

ctgggcatgg
acaaggcaca
ctgaggttgg
tcaccaatag
taggttttcc
tattttacta
cagaagaagc

tggggtggaa

1851

ctgcctgtaa
gccattgcag
tgagatgtca
ccatceccccee
ttttgtcagt
ctgaaggaac
gtcgeccaga
atgggcacca
tgctgectgg
ttgtagtcac
tcctgattea
cctggecagg
cgtggceccacc
ggaccacagg
ggtgtgactg
accttttcgg

ccc

Homo sapiens

misc_feature
sequence of STAR30

ccacccaggg
gagtgctgcet
gaacagcccc
gaaaccctat
ctgcgtgacc
ttgttaggtt
gagcctcatt
catctgatct

agggactaac

in certai n enbodi

gtgagggagg
gggcggetet
ccatcagccece
tggctgtgtg
ggtttttctg
ctccaaagga
aagcccaggt
gccaggggtg
ggagggcegt
cctgccecttg
gcctetgegg
gttgaacgcce
tctgcectag
gctccgagtg
acagcccagg

gaagatggct

gacacttggc
gcgtctagtg
ccacaacaga
tctagagcca
ttggtgagtt
taaatgagtg
gtgttttagt
gggggcttca

agccaggagc

30 The protein of

nmenté

gcagctgtga
gcceccactee
ataggggtgt
gggacagcag
aactgttaaa
agacctgact
actgccacgg
tgtctacgcece
gcctgacact
gatggtcgtt
acggtgcgeg
cctgggaagg
accagagctg
acctcagggc
agcgggggcet

gacatcctgg

aatggtggga
ggtagaggcc
gaattatcca
acaggctgtg
ccttagcetge
aagttataca
tataattaga
cacttagaag

agagggcaca

| gM anti body. An

aggtgaactg
tgttgtgcac
cctectggtg
agtccctggg
tttcagtgga
gtgtctgaga
gcgecggeca
ggccaggggt
gcaggcceegg
acagcaactc
agggtggage
actcaggccc
ggccttccce
tgcccgacct
gttgtaattg

agaagatcaa

gacattgcett
agagatgctc
gcctgaaaat
aagcttgact
tctgtgecte
gagggcctga
aattgggtaa
tgacctcgga

ttggaattgg

I mmunogl obul i n may be
chains on different expression cassettes,
wherein the gene encodi ng each

of a separat @cTRPIHHALs N

or alternatively both chains may be

I nterest nmay be from
“is a mammal i an protein,

tgaggcagag
ccagagtgag
ccaggtcccce
gctgggaggg
aaattctctt
agttccagct
ggggtgtgtc
aggtctccge
tttgtccgeg
tggtggttgg
tccecteect
gggtctgctg
ggcctaggag
ggaggccctc
ctgtttctec

gaagtaagtc

gttgtcacaa
ctaatatcct
gtccacagtg
catggttcca
ggattcatgg
agtctcatgg
ggtaaggaca

gcaattgtat

ggccagaggg

SUBSTITUTE SHEET (RULE 26)
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artificial

Qovi ousl y,

protein (e.g. a fusion protein or
preferably is a human protein
the anti-repressor sequences and
expr essi onwazsetdses of the present
ulti mate goa
I nstance for

i S not

the production of a protein,
produci ng i ncreased quantities of RNA from an expression

cassette, which may be used for purpodes of

cacagactgce
ggctgcaagg
tctatttatc
aaagttttag
aaatcacctg
tgtcattttt
atgaaattgt
ttccagaatg
tttttttttt
ccatttccca
ccacgcegttt
actgccagtce
ctgaatatgt
gtggggcecat
ggccttgaaa
aggagctagg
cccagcctee
attttgttcet
ggggccatge
aaaagggaat
cacaggttgg
tctgaaatca
<210> 31

<211>

<212>
<213>

DNA

<220>
<221>
<223>

<220>
<221>
<222>
<223>

<400> 31

1701

cttgtccatce
ccaagtacag
tatcatctat
taaatgcaca
ccacctgact
acagtgcttt
accataagca
aagataacct
tttaacaatg
tctcactctt
atcaatttgt
catttggaac
gtgtcccece
taggaggtga
agggacccca
aagggggcct
agaatgtgag
agcagcccaa
atgggtgtac
agtgggcacg
gtggcttaaa

agactcctat

Homo sapiens

misc_feature
sequence of STAR31

misc_feature
(159)..(1696)
n is a, ¢, g, or t on various positions

aggcatagca
gggacttatt
ctacttattt
aactgcgata
accttaacaa
agtcataaaa
ttttcecatga
cattgttttt
caggcagtac
taaggccagc
tgacttactc
cttaaagtga
aaaatttatg
ttaagtcatg
gagagctgece
cagcagagac
aaatgaattt
acagactaag
gccagaacaa
tgcagtgtgt
taacagaaat

gccatgcetce

atggacagag
tctcatatcet
atctatctat
taatgaaaat
atgagtggtt
caggtcctet
tgtgactcca
ttectgattg
caaaaagtat
attttggtga
cttcttttat
aggtttttta
ttgaatccta
aagtcatcag
ttgccecette
caaatgtgat
ctgttgttta
tcagggttgt
aggaagccag
tagtttcctg
tcattctcce

ttctgaagge

gaaggggaat
atctatctat
ttatgcatgt
ggaaattttc
ttecatctcte
attctattgt
ctgtttcatt
taaaaatgct
gaagaagaat
acatccatcc
gtaaatatga
ttgttggggt
acgcccaatg
ccctaatgaa
tgccatgtaa
ggtgcctega
taagtcaccc
tgttttagga
caagtcctga
aggctgctat
atcattctgg

tccaggggag

but

gactagttat
ctacctaccg
gtaccaaccg
aaaagaagag
ctteccaggec
tttatgtcac
ttccattttt
ctgtgctett
gtaatagttec
gaacaaatct
acatgattta
ttgctatggt
cgattaggag
tgggatttgt
ggacacagtg
tattggactt
agtctatagt
agtggggaat
aagatactgg
aacaaagcac
ggaccagacg

g

cacccgcectt ggcccceccag agtgetggga ttacaagtgt aaaccaccat tcectggcetag

SUBSTITUTE SHEET (RULE 26)

nutated protein),
WD 20061005718 PCT/ EP2005/ 053251 26
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regul ating other genes (e.g. RNA,

protein production,

aspect,

i nt er est,

cel |

the i nventi on,

etc.

anti sense RNA),
10 Met hod for
the invention provides a nmethod for
pwofzersabi7ys encodi ng a protein of
wth a

i nt er est,

gene

t her apy,
produci ng protein of
expressi ng a sequence of

byecayipdéddioEds@ host

i nt er est

invitro

In one

nucl ei ¢ acid nol ecul e or expression cassette according to 15

culturing the cel

and expressing the

The term "expression” is typically uséd to refer

atttaatttt
actgggacag
cccaggactg
ctgcagtgga
cttcatgaca
ggcttgcceca
tecctgcececag
tgggactcca
tcacactggc
tcccagacaa
ctacctgagg
aacttgcaca
ggacattgaa
cctcettttt
tgtgtggcce
cacctcagcc
ttttattttt
ctcaagtgat
catgcagcca
ggagacagag
tcgatcactt
ctgttgtatc
tgtgggtggg
ttgagaggct
ctttccagga
gcagctcaga
tacgcacttt
cgnngnnacn
<210> 32

<211> 771
<212> DNA
<213>

<220>

ttaaaaaata
gggcaggaca
tgtgtcacat
gggtagaggg
atcggeccag
cagtcaccca
gggtccagcet
gtagctgtag
tgtccetgtg
tgacaatggg
aaggcagggyg
tggtcagecce
ccagcaccca
aaaatttaat
aggctgtagt
tctggattag
gtagagagag
ccecgeccagg
cccgagggeg
tgaaaccagt
gtcaagatgc
ttgaataaac
gcctcettceca
tagtcagcac
tttttgtgea
aggcccgtga
agggttcgtt

aannnnttcc

Homo sapiens

aagagaagta
ggggtgagge
tctccaataa
ccgtgggeag
ctgctgtcat
gccggcaagt
gagaatcagg
tgcatggagg
ggcaggccat
gtggaatcct
catggtggaa
tgccttetee
aagaattttg
taattaatta
gcagtggcac
ctgagactac
ggtttcacca
tctgaaagcce
cccccaagcec
ggtttttatg
gccctctetg
gctgcetgett
tttcectgac
tgggtagegt
gaaatggttc
aatgtcgggg
ctccagggag

[o]

ggaatagttc
ttccecttant
aggaaaggtt
agtgcttcat
cccacattcet
gtcacccetg
cccacgttct
catcatggcet
cctcaatgcec
ctcttgtecce
tcctgaagee
tcectgaact
gggaacggcec
attaattttt
aatcatagtt
aggtgcacca
tcttgcccag
cccaggctgg
agttcatctc
aacttaactt
gggagaaggg
catcctgtgg
ttagaaacca
tttgactcca
ttttgttgee
gacaggaccc

ggcgacctga

attttaggga
tcaagctcac
gctgcceceeg
ggactgctca
acttccagct
ggttggaccc
aggcagaggg
gcagcagcct
aggtcaggcce
agaagccact
tgctgtgagg
agattgagcg
tctcatccag
ttttagagac
cactgcagcce
ccaccacacc
gctggtctca
cctcagactg
ggagtccagg
agagtttaaa
aacgtgactg
gggcegtgge
cagtccacct
ttcteggett
gtgttagtce
ccagggaggg

ccceegnatce

gagcccctta
ctcaaaccca
cctgtgagtg
tcaagaaagg
aggagaaggc
agagctatga
gctcacctac
ggacctggtc
caagcatgta
cctcactgtt
gtctccagceg
agagcaagaa
gtcaggctca
agagtcttac
tcaaactcec
cagctaatat
aactcctggg
tggggtttte
cctggecectg
agatttctac
gattccctca
cctgtecectg
agaacagggt
tettettttt
tcecttggaag
aaccccaggc

cgtcggngeg
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to the production of a specific RNA product or products,

protein or

pr ot eins,

in a cell.
to the process of transcription.

to the procweem0§714 r anscri ption,
post-transl ati onal

formati on,

processes of
nodi fi cati on,

etc.).

nodi fications (e.g.
In the 25 case of secreted proteins,
transcription, translati®¥ni, and optionally post- translational
foll owed by secretion.

<221> misc_feature

<223>

<400> 32
gatcacacag

atgctctcac
atctgcettta
atggcattcc
gcagctagtt
tcttaaactg
aaaagtgata
ctgcagtatg
ccaggcccta
ttgggttttt
tgaactcagg
ctgaggttgg
acggagcttt
<210>
<211>

<212>
<213>

33

<220>
<221>
<223>

<400> 33
gcttttatec

cggtcatgcet
tgacaccaaa
acattatgac
gaatgcttta
gtattaccca
gtccatgtaa
gggtgcaggt
tttataagat
ccagggtggyg

gaatttcaca

1368
DNA
Homo sapiens

cttgtatgtg
ccactgcata
aaaccataga
tggaaaaagc
agcaaatatg
gecgetgtttt
catgtctact
ctactatcat
tctcaaaaaa
ttgcattttt
cattcaactg
tttgtttttt

gctetttttg

misc_feature
sequence of STAR33

tccattcaca
gtatagatgt
cctcaggacc
attatgatta
taaaaaccat
tcacatccca
ggagaccaca
gggctgagtce
ttgggtaggt
ggtcacaagg

aggtaatgtc

sequence of STAR32

ggagctagga
caatggccte
attagtagcg
ccccagaagg
agaatacagt
tcaaaaactt
tgggaggctg
gcctataaat
ataaaaagta
attatacaca
gaagaacagt
cttttttett

cccaggcttg

gctageccetgg
gtgtggcettg
atgttcatgce
tgatgacttg
ggggatgtca
acatcaattce
aaacaggctt
tgaaaagaga
agtggaaaat
tgctcagtgg

atcagttaag

In the case

ttggaacccce
tcataaatca
taagtaataa
aattttaaat
tgttcccaga
aaaaacaaaa
aggtggtggg
agccgetgea
atacatctac
gcacacacag
actaaatcaa
ctcttcetett

attgcaatgg

cccecagagt
gtagtgctaa
cttectcactg
tgagagcctc
ttatattcta
tcatatatgce
tgtttgagca
gtcagtgaag
tacaatcaaa
gagagccttt

gcagggactg

gl ycosyl ati on,

agaagtctgg
atccagtata
atgcagagac
cagctttegt
taatgcttta
tccatgactce
aggatggcett
ttccagcettg
attgaagaaa
cacatatgaa
tgtccatgta
ctecttttett

cgtgatctca

acccaattct
agtggccaca
agttctgget
agtcttctat
acctgttagce
aggtacctct
acaaggtttt
ggagacaggg
gggggttgtt
gagccaggat

gccattttca

20 of RNA products,
In the case of protein products,
transl ati on and

or a specific
it refers
it refers

opt i FARP2Y05/053251

It

ccccaggtte
aaacattaga
catgcagtga
ctaatcttga
tgtctgacca
ttttaattat
gagtttgagg
ggcaacatac
attaatttta
aaaatgggta
gtcagcgtga
tttttttgag

)

ccctaaaaaa
tacagagctc
tgttcgtgac
agcactttta
acttctgttc
tgtcacgcege
tatttcacct
gtgggtccac
ctctggcetgg
gagccagaag

cttettttgt

SUBSTITUTE SHEET (RULE 26)
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I ntroduction of the nucleic acid that
done by one of several
al so dependent on the format of the nucleic acid

limted tpciEsigs@eis on,
WO 2006/ 005718

skilled in the art,
i nt r oducedw@ansloosashods
I nfection, injection,

ggtggaatgt
cttgcttcag
atggcatagc
tggtcgettc
acccagtggt
tgtgtgtgag
gaggtgtgat
aaagaacaaa
atatttactt
ttaaattaag
ttggtatatt
attggtgtat
<210> 34

<211> 1755
<212>
<213>
<220>
<221>
<223>

<400> 34
actgggcacc

atgtcacagce
cacaaagctg
gctgggtteg
cteecegeccee
agggcacatg
agctgcatgg
tgcggcaget
gaggcacccg
tgagcaaagg
cgcagecgee
gaaagtccgt

tccctgactyg

<210> 35

DNA
Homo sapiens

catcagttaa
gccatctgga
ttgggctcag
tattgcaaat
agaatcgaat
tgtgtgtgta
tcttagatte
caacaaatcc
ttcttacata
tttgttttta
tcattttett

tggtcatgtg

misc_feature
sequence of STAR34

ctcctaggea
aggagggagyg
ctggtgatga
ctaggctcca
teccettect
tttatttage
gtggcactgt
ggcggcacce
agatggggac
caggcccaag
cagccacact
cagaacaggc

ccaggtecte

30 met hods,

transformati on,
PCT/ EP2005/ 053251 27 Culturing a ce!éojs done to enable it to

ggcaggaacc
cgtataggtg
aggcctgaca
ctgtgtttat
gtccgaatgt
tgtgtgtgtg
taggttettt
caggacatct
ttaaaaaact
cactgaaaat
aaaattctga

actcatggat

ggggaatgtg
acggtgttac
ccaggggctt
tcetgggggt
cgaaggccca
agacaaggtg
ggggagggte
tggacagagg
agcagaataa
accccecagec
cactgtgcac
agctgtgtgt

tgcactgcec

is to be

expressed in a cell,

can be

whi ch as such are known to the person

i ncl ude but are not
and the

ggccatttte
caggtcacag
cctctgagaa
tgtcaagagg
aaaacaaaat
tgtgtattag
cctgcccace
tagcgcaaca
gaaaatttta
aatttaatat
accecctette

ttgccttaag

agaactgccg
accacgtggg
gtgtettcac
gcagaccctg
ggggtcaaac
gggctccatce
teccagetece
tggatatgag
agacagcagc
cactgcaccc
tcagcegteg
gtgtgtgegt

ctggg

acttcttttg
tcacagggga
actaaagatt
cacttatttg
acaaaacctc
agaggaaaag
ccatatgcac
tttcagtttg
tgaacacgct
ttgtgaagaa
ccttatttece

gcaggagg

ctgctctggg
aaggactcag
tctgcagecece
agagtgatge
agtgtagact
agcggggtgg
ctcaatggtg
ggtgatgggt
agtgctgggg
tggcctccea
atacactggt

gtatgagtgt

l'i ke.

tgattcttca
taagatggca
ataaaaatga
tcaattaaga
tgtgtgtgtg
cctgtatttyg
ccaccccaca
catattttac
aagttagatt
tactaataca

ttttgacceg

gctgggcegee
ggtggtcage
taacacccag
cagtgggagce
cagaggcctg
cctggggage
ttcgggctgg
ggggaaatgg

ggcaggggga

caagccccect
ctgttaggga

gtgtgtgtga
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nmet abol i ze,
I nterest.
skilled in 5 the art,
nutrients fvob 2dolveosemsl | .
grow h in suspension,
i n di shes,
continuous systens such as

of

i nst ance

f ed- bat ch,

and/ or grow and/or divide and/or produce
acconpl i shed by net hods wel |
i ncl udes but

Thi s can be

and

or

roller

conbi nati ons thereof.
bottl es or

order to achieve |arge scale

<211>
<212>
<213>

1193
DNA
Homo

<220>
<221>
<223>

<220>
<221>
<222>
<223>

(312
<400> 35

cgacttggtg
ttctgtgaag
gggcagtatg
ccattagttt
gtccttcaca
tgaatgggag
ngtgatnttn
tnngggaacc
aaacagggaa
gcctaattge
ggcatccctg
gtatgatatg
tcaataccta
tttttctgca
ggatnacatt
acttgatcca
atctcaatta
nccgttegee
ctgcttganc
ttctnnggat
36

1712

DNA
Homo

<210>
<211>
<212>
<213>

<220>
<221>
<223>

sapiens

misc_feature
sequence of STAR35

misc_feature

)..(1191)

atgcgggctc
aaagtcattg
gccattttca
gtatcctctt
tcccttgtaa
tncactcacg
gtacattgat
ttttgggctg
caatttgact
cctgggcaaa
ttcttgttge
ggctgtgggt
atttattgaa
tctatggaaa
tattgatttg
agcttggcge
gtcagcaccc
cattctcgce
attcagagtn

tgacccennt

sapiens

misc_feature
sequence of STAR36

ttttttggtt
gtaggttgat
caatgttgat
ttatttecctt
gttggattcc
atttggctct
ttngtatcen
aaacnatggg
tcctetttte
acttccaaca
cagnttttca
ngtgtcataa
agtttttagc
taatcatgtg
tgtatatnga
gcngnctage
atagtccgcec
catggctgac
nagagnnttg

taaatatttg

is

ccatatgaac
ggggatggca
tcttectate
gagcagtggt
taggtatttt
ctgtttgtet
tgagacttng
attttctaaa
ctaattgaat
ctatgntngn
aagggaatgc
atagctctta
atgaangcat
gtttttgtct
acccagcctn
tcgaggcagg
cctacctccg
taatnttttt
gaggccnagc

gttttttgtn

not

i n bioreactors,
3berfusion syst ens,

n is a, ¢, g, or t on various positions

tttaaagtag
ttgaatctgt
catgatgatg
ttgtagttct
attctctttg
gctgggtgta
ctgaatttgce
tatacaatca
acactttatc
aataggagnt
ttccagtttt
tnattttgaa
ngttgaattt
ttggctentg
ncatcccagg
caaaagtatg
cccatccgee
annatccaag
cttgcaaaac

ttttcanngg

tcttttccaa
aaattacctt
gaatgttctt
ccttgaagag
aagcaaattg
taaanaatgt
ttnatcngcet
tgtcgtctge
teccttectect
ggtgagagag
ggcccattca
atgtgtccca
ggtcaaaggc
tttatatgct
gatgaagccc
caaagcatgc
cctaacteng
cggngccgcec
tccggacngn

nga
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reconbi nant proteins
known to persons
limted to providing
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Cul turing can be done for
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(conti nuous) production of
preferred in the art to have cells
is preferred to 15 have cells capable of being cultured in the absence of

ani mal -

Ti ssue Cul ture,

reconbi nant proteins through

or wonweHosTIs ved serum or
conponent s.

cel |

cul ture

capabl e of growi ng in suspension,

ani mal -

The conditions for grow ng or

the conditions for

<400> 36
gatcccatcc

gtctagecca
tggectecagg
ggactagtga
catgtacact
aggggactca
tgagccccac
cttggacacg
gtcatggcat
gtctgtette
acccccgace
ttcettgggg

ctgcceccacg

cctcagcagce

tgtecgttaac
ttcectggtg
geccatttatt
tgcagcgggg
actgaagtgt
aaggagtggyg
atgaagtggc
gcccacccta
gtgataagca
gcectetget
tgtaaagtgg
aagggcttat
ttaatcatta
ctgtccaaat
ggagctgttt

<210>
<211>

37
1321

Academ c Press, _
expression of the ¢

ttagcctcat
ggcccatceee
ggactcagga
gccccacatg
tggcctcagg
ggactagtga
atgtacactt
tgaaccacat
tcecttecacag
agcacctgece
acacacctce
aagctccectg
cgggaccctg
cggcagaccce
ttgccatctce
agaggtactg
ttttteccaca
gccaggccac
atcacaccaa
gcatggtggt
atctgacctg
ggctctgecac
gaaagtcctt
gtgtgacctt
tgaggataat
aagggtgtct
ttattttgtc
taaacattgt

cctgttgacg

cgatacctcce
ctggaactca
ttagtgagcce
tacacttggc
ggactcagga
gcceccacatg
ggcttcaggg
cgatgtgctg
tggcacccect
atgtccagcecce
ccagcgectg
gacagacacc
ccctggatgt
agggtggact
agcaactagt
gtggatgtce
aatatttccc
agatctctgt
tcagtgtaaa
gttctagtgt
ggatctggag
caggaggcaa
gggggccaca
gggcaagtta
gctatcacac
aatactagta
atcaccgtca
ttatccetgt

tgccagacta

tgctcacctg
ggggactcag
ccacatgtac
ctcaggggac
ttagtgagcce
tacacttggce
gactcaggat
cagagctcag
cgtteectee
ggcagattcce
cttggccecte
ccctectece
gctacaatag
gcteggggece
gaatatgggc
tgtgttgceeg
aggtctctte
cctgagaaga
ttgttaactg
tacaagaaga
gaggagaaaa
cttgctggge
attaggattt
cttcacctet
tggttgagaa
ctagtaggta
ctctteccagg
gggcatctgg

gt

or

tcagtgcectce
gactagtggg
acttggcectce
tcaggattag
ccacatgtac
ctcaggggac
tagtgagccce
ccctctgceag
ccacctcatc
accgcagcat
cagcccaget
agccatggcet
acacatcaga
tgcctgtgag
agatgctacc
gccacctttt
tgtgtgcaag
cttggattct
ccacaaggag
agccagggag
atgtcccaaa
ttatggaatt
ctgtcttcta
agtgetttgg
ttgaagtaat
cttcatgtgt
ggactaatgt

cgaggtggcet

hunman-

tggagtgtgt
catgtacact
agtggactca
tgagcccecca
acttggcctce
tcagaactag
cacatgtaca
atgaaatgtg
tceccattett
cttctgcage
ccegecttte
ttttectget
tacagtccett
gtcacacagg
ttectteeqgg
gtccetggat
gtattagggce
agtgcaggag
aaaggccagg
ggcttectgg
agagcagaga
cagagggcaa
aagggcectct
ttgcctceate
tattgetgea
cttgacaatt
cectgetgtt

aggaaagcct
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person skilled in the art.

t echni ques for

be found
Butl er,

medi um or from bot h.
filtration,

e.g.
t he

maxi m zing the
in 25 Mamal i an Cel

ed. wWol2Ris/0p5s S

protein is

1991).

I n gene

col l ected (isol ated),

<212>
<213>

DNA

<220>
<221>
<223>

<400> 37
aggatcacat

tgtctggcaa
tcctgcetgag
tctctgettyg
gtctgegtcet
caccatttac
tctgtaccta
ccattcagcce
tgcctectcet
tgtctgtgec
gtaggatgtg
ctctcecegea
ctcctgecte
ctccaggagg
gacctcccac
ggccctgggt
caatctgagc
gagacgactt
ggtgaggtgyg
gtgctcaatc
tgggtgagca
ccccactgag
t

<210>
<211>

<212>
<213>

38

DNA

<220>

<221>
<223>

col um

1445

Homo sapiens

misc_feature
sequence of STAR37

ttaaggaagt
ccgctcccaa
cctacagctc
tggacctggc
gtgtgcagtg
aagcagtgtc
tctgggccecg
ctgcgcagga
ggtctcatga
aattttttat
tgctgtctaa
gggtcccagg
aacagcctgt
gggacccggce
aaggcgtgge
ttgaagcagc
tcagccacct
gcgtgcatgt
ggctggaagc
aggccaaggt
caggcaggca

tggggtagtc

Homo sapiens

misc_feature
sequence of STAR38

chr omat ogr apHy?,”

gtgtggggtc
ggtggcagga
actggggagc
aaggcaggga
tggatttagt
accctcatgg
gtgggctccece
acacatgttg
tgtgcatctg
tcccteccca
tgatgggatg
gctggtggtt
gtggtggcaa
tctecttctg
ttccagactc
ctggctttet
acacaccacc
tgacttcatg
agcaggtgca
ggccaagccce
ccagctgggce

tggttgggge

ral,

principl es,
productivity of mammalian cel

Bi ot echnol ogy:
In a preferred enbodi mnentpctig@o@pi265sed

proto

a Practica

col s,

Appr oach (M

either fromthe cells or fromthe

cctggatgac
gtgggtgtcc
ctgacagcgg
gcagaaaaca
tgtgettttt
gtggcgagga
ttgtcctgge
cttagaaaag
ttaccttgaa
acctccttcec
accacatttt
gctttgggte
agcecggtgtyg
cagtgcaggc
cccggetgga
cttggtaagt
gtggccgaca
atcagcgccg
gtgatggggce
aggctgcagg
agtgttagga

agggaccgct

etc,

accagcaccc
cctgtgtgtc
ggccatgtgce
gagccacttg
tcttgetaggg
cagaacagga
ttcecatctcet
ccaaattcag
actggaaacc
ccatacgact
tccatgttet
tacagctacg
gggctgggga
gaaggcctag
agtgatgctt
ggctggtgte
ctttcattaa
ctgggaagaa
tgggtgccca
gaaggccgge
tgctggagca

gttgectttgg

agtgcggctc
agtgggcagc
ctgacactcc
aaggctttct
agagcacagc
gcctetgete
gtctcagcga
ccecttgtete
agtctatcaa
ttttatttat
aaaagtgctc
fcttacccgc
acgcagcegtt
atgccagtgt
ttttgcctcee
ttagcagctg
aaagtttcct
ccectgagcece
ggaggcctca
ctgggggttg
gcatccgtaa

cagagagaga
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person skilled in the art.

Novel

PCT/ EP2005/ 053251 28 The present

generating host cells expressing two pol ypepti des of

gi ves a sum boab/o@his good result,

<220>
<221>
222>
<223>

misc
(348

<400> 38

gatctatggg
gaattttgga
tgaaaatgtt
cctgtttcca
aaagacacct
ctaaaggcaa
gcctgtgete
gaatgttcaa
attttggaac
tttcttgttt
tacatataga
atagttacat
aaagacaata
ttcttecgte
gagaactggc
gacgcttggg
cagctgttgt
gtcctaggtg
aggaggaggce
ctctggegge
cggggcgcag
¢ggcegggec
cactgcaaat
attaatagét

aggga

<210>
<211>
<212>
<213>

39
2331
DNA
Homo

_feature

)..(949)

agtagcttcc
gtgaaggttt
aaagtaaatt
tcccagecett
ggtcaggaac
acaaggactc
tgcagacagg
gtagaaagtc
ggaataccaa
aaaataaatt
cagtaaactg
ttttttgtgt
catttttatt
cccgecacgce
gcccttgecag
ggccggetgg
agaagctcect
gctgctcege
tgcgctggac
agcgctggga
gaggtgggct
agtaggcacc
gctgcgcetga

ccgggtgtgg

sapiens

ttagtgagcet
tgttecttegt
acctctcttt
ctataaccca
gcggaccaca
tgtataaagt
gagtcacaca
taacattaaa
aaaatggcaa
ttattttata
gttactacag
gacaggaaca
aactatagcc
cttcctectg
ggtaggtgce
gaaaaactgg
gggacaagcc
ccgecacggt
acgccggtygg
gcggggcecte
cagggttctc
gggcccecgce
ccccaaatge

aggctcaagc

i nvention di scl oses a novel

i nt er est,

sel ecti on nethod WO 2006/ 005718

met hod f or
whi ch et hod

in that al nost no or pAPEPRLON:RS appear
W thout the use 5 of an anti-repressor sequence, while the presence of an

ttcecttcaa
ttcttcacaa
tcagatactg
gtaacatctt
ggacaactca
accggtggca
gacacttttc
tttgattgaa
tagtggttct
tatttgaggt
tgaagcaaat
gctaaaatct
ctcatgatgt
ggatggggat
ccggagectg
cggaaaatat
gtggaagtcc
catttccatt
cgectttgee
ggaggctggg
cagagaatcc
ggtgacctgce
tgtgtecttt

cttaatccece

n is a, ¢, g, or t on various positions

atactttgca
tatggatatg
tcttecatgeg
ttttgaaacc
ggctcaccca
tgtgtatnag
tataatttet
caattgtata
ttctggatgg
tgaccacatg
taacatatct
acgtatttaa
acattagatc
tcattcecta
aggcgggnac
tataactgna
cctcaggagg
gactcacacg
tgggggageg
cctggggacc
ccatgagctg
ggacccgaag
aaatgtttta

agcacctggce

anti-repressor sequence does |lead to clones surviving the

accaggtaga
catcttcttt
aacttggtat
agtgggtgag
cggcatcaga
tggagatgca
taagtgcttt
ttcatggaat
aagacaaact
accttaagga
accatcgtac
caaaaatcct
gtgtggttgt
gcaggtgtcg
tttaanatca
ctctcaatgce
cttecgegat
cgececgectgg
cagcctggag
caaggttggg
acccgcaggg
ctggagcagce
attaagaata

gaggccgagg
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sel ecti on,

and these clones in general

I nterest at high levels (exanple 7, Fig.

provi des a nethod for
I nt er ewo 20061@smwt hod conpri sing: a)
the nucleic

of

nmore nucl eic acid nol ecul es,
t oget her conpri si ng:
encoding a 15 first pol ypeptide of
and (ii) a promoter functionally linked to a

gene,

<220>
<221>
<223>

<400> 39
gtgaaataga

gacagctatg
ctctacttgt
tttagagtcc
ggctgaatag
atatacatat
atacacacat
aacttttttt
gctctgtgat
gcatcatggg
agggactcaa
ggatcacatt
agagagcata
aatagtgagt
gggcagcatg
gccagagaaa
gacaagccct
ccaaagcaag
ataaggggct
actaatggat
ccaatctccc
gtttatttta
cccaggaaaa
gagtgttatt
acccacatgt
aggaaagtag
accagaatat
aataaaaatg

aaatgttatt

misc_feature
sequence of STAR39

tcactaaagc
ctttccecat
aggagttcaa
tctaggttta
tatttcattg
atacatatat
atatacacat
catttatcca
gaatgctgga
ctaggtgctg
ccagcecttga
gtttcaagca
tgtcttcaag
ttaagtgatg
ccctetgaga
ttataatact
gaatttggag
aaatagtatt
cagacacaga
gagaaagagt
caaattgatc
aaatgtaaat
attaggagga
gacacaagga
atgtggtcaa
tacagaaaca
aagcatataa
agcaaagact

agtcttcagt

(i) a pronoter

tgattcctcet
cctcteeegt
cttgtttaga
tccatattgt
taatatatat
gtacatagat
atatacatat
ttcacttaat
aattcaatag
caacgaggaa
agaatcaggg
gcagtaacag
aaactaacag
aggcaagaga
catctcatgg
aagtagatag
gtaagttgtg
gatgcaaagc
ctgagcagaa
tcttaaagtt
cacgagttca
gaaaatacaa
cttacacaac
gagacaaata
ttgatttttyg
accaaatatt
atataattct
tgaaaagtca

ggaatttaca

10 generating a host cel

11) .

The

nol ecul es

rest and a first sel ectable

tgtctaaatg
ccceccagece
ttttgtgagt
gttaaatgac
acatacacac
acatatatat
acatatatac
acatatgatg
tgagaaagac
ttgccaactg
gaggcttcta
gatgtgctca
tagctcccta
tatgaagaag
aagccggaaa
actgagcagc
gattggtgat
tgaggttaat
aacgagtagc
gatgaccacg
gtgcaatgcce
aatttttaaa
ctgatctcaa
gataaacgga
gccaaggcac
gttttggaaa
ttcaaatcaa
cttaaaaagg

ttaaaccaca

aaactttcta
ttggtaacca
gagaacatgt
éggattccct
acacatatac
gtacatatat
acatatatgt
gagggcttta
tcagtctcetg
ttgtcatgag
agctaatggt
ggtccagatg
tagctgaagce
cttgaccatg
tgggagtgce
actcctectg
tagaggagag
tggatgacaa
atctgaacct
ggatccatat
aatcaaaatc
aagcaaagca
aacttaccat
atgtggtagt
caagtcaatt
ataatgacaa
taataagaag
cttattaatt

agggatacta

ccctttgatg
tecatcctact
ggtatttgcce
gectttttaa
acacacatat
acacacacat
acatatatat
tatatgccag
cctecaaaga
agcacagaga
gtgtgcctgg
tgagagagag
aggagtacaa
cagctacacc
ttgataccaa
ggaagaatga
gtaacaggca
aatgaagagc
agattgagtt
ataagaatgt
ccactaacaa
atattgaaaa
tatcaagaca
ctggagatgce
caaaggagca
agggcttata
gcaaatatct
agaaatatgc

ttatatctta
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sequence encodi ng a second pol ypeptide of

mar ker

and (iii)

at

| east one anti -

group consisting of 20 (a) any one of SEQ

any

activity,
havi ng anti -repressor
25 b) selecting a host cell

(a)-(c);

one of wohaedo5r1s NCs.
(c) sequences that are at
and

acti

vity,

| east

repressor

i nt er est
| D. NO

70%

selecting for expression of said first and second

tgcccactag
aagcaactgg
ataaaggttt
cactcatagg
tatatattct
tagagtttat
ggtgcaggcc
gcggatcaca
actaaaaata

gaggccgagg

<210> 40
<211>
<212>
<213>

DNA

<220>
<221>
<223>

<400> 40
gctgtgattc

gaaggagcct
tagtgttcag
tggagtcagg
tgtgcccatt
tatgggagta
tttggagtga
aatgttaaag
tttccatccce
acacctggtc
aggcaaacaa
gtgctctgca
gttcaagtag
tggaacggaa
ttgtttaaaa

tatagacagt

1071

aataaccaaa
aactctcata
ggcagtttct
cgtctggcete
cccacgtcag
aatgaggttc
aggcgcagtg
aggtcaggag
caaaaactag

caggagaatc

Homo sapiens

misc_feature
sequence of STAR40

aaactgtcag
tccaggccag
ggcagcatgt
tctctagaga
cgctttgtgt
gcttccttag
aggttttgtt
taaattacct
agccttctat
aggaacgcgg
ggactctgta
gacagggagt
aaagtctaac
taccaaaaaa
taaattttat

aaactggtta

ggaaaaaaga
cattattggt
tacaaagttg
cctagaactg
gagatatttg
ttcaaatcta
gctcactctg
ttcgagacca
ccaggtgcgg

acttgaacct

cgagataagg
ctttgagcat
taccattcat
gttgagcagc
ctgcagtccc
tgagctttece
cttcgtttct
ctcttttcag
aacccagtaa
accacaggac
taaagtaccg
cacacagaca
attaaatttg
tggcaatagt
tttatatatt

ctacagtgaa

cagacaaaac
ggtaatgtaa
aatgcacttc
aaaacatatg
ctatgcattt
aaagaaaatg
taatcccage
acctggccaa
tgtcatgcac

gggaggtgga

cagcagatca
aagctgctga
gcttgacttc
técagcctta
ctggccacac
cttcaaatac
tcacaatatg
atactgtctt
catctttttt
aactcaggct
gtggcatgtg
cttttctata
attgaacaat
ggttectttet
tgaggttgac

gcaaattaac

aaaatgctgg
aatttataca
tccacgatga
ttcacaagaa
aactgacata
caaagcatat
actttgggag
catagtgaaa
ctgtagtccce

ggttgcagtg

agaaagcact
tgagcagtga
tagccagtgt
gatctcccag
ccagtaacag
tttgcaacca
gatatgcatc
catgcgaact
gaaaccagtg
cacccacggc
tattagtgga
atttcttaag
tgtatattca
ggatggaaga
cacatgacct

atatctacca

sequence,

i denti cal

and a

1- 66,

tgaggatgtg
accattatga
ctaggctttt
gacttgcaaa
agattagtgce
aatagtaagg
gccgaggtgg
ccctgtectet
agctactcgg

a

ccgggcteca
gtgtcttgag
gacgagaggc
tcttatgcgg
ttctgggate
ggtagagaat
t£cttttgaa
tggtatcctg
ggtgagaaag
atcagactaa
gatgcagcct
tgctttgaat
tggaatattt
caaactttte
taaggataca

tcgtacatag
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sel ect abl e

host cells.

cont ai ni ng Wo Yooen$7ishe ot her containing (ii),

mar ker

genes.
for the expression of said two polypeptides,

In 30 one enbodi nent,

into the host cell

preferably contains at

enbodi nent ,

The sel ected host cells can be
by culturing said selected

conveniently used

two nucl eic acid nol ecul es,

In this enmbodi nent,

| east

WO 20061005718 PCT1EP2005%853251 29

ttacattttt ttgtgtgaca ggaacagcta aaatctacgt atttaacaaa aatcctaaag

acaatacatt tttattaact atagccctca tgatgtacat tagatctcta a

<210>
<211>
<212>
<213>

41
1135
DNA
Homo

<220>
<221>
<223>

misc
<400> 41

cgtgtgcagt
acgtggcgcet
caagcctegg
gctcaaggcc
gacatgcagc
gtgtggtctc
gcaccgcaga
cacagcagag
ggggagaaat
gctctctgac
ctgtcacaag
tgctgtttte
gctgctcega
atgattacat
cagtccccett
actttgggag
aacatgaaga
ctggtaatcc
aggttgcgat
42

735

DNA
Homo

<210>
<211>
<212>
<213>

<220>
<221>
<223>

sapiens

_feature
sequence of STAR41

ccacggagag
gcaggacacc
ctggttccet
ttcctcaggg
ctgcatagaa
tagccttgte
ggccacagcc
tgggtgaaat
gaaaatgaac
tgcttecteg
attgtagttc
cctttgagat
aggaccccac
cccecttgece
aaaagccccea
gccaaggtyg
aaccccgtct
cagctacttg

gagccgagac

sapiens

misc_feature
sequence of STAR42

tgtgttctce
aacatcagtc
ccagctctta
gcctgcetceac
accaagcacc
cacctcecggt
catacagcca
gttccctata
ccagctcgca
tagctgcettg
ccctaactge
attcctttgg
gaggagctga
ccaccaatca
gcccaggecg
gcagatcacc
ctattacaaa
ggagggtgag

agcgccattg

tcatcctegt
acgtatttca
ccaggcagcc
cacaggagct
caggaaaaca
cctcatgggt
agatgacaga
aactttacaa
gcacatcagc
gtgtctcatt
tcecgtagatce
gtcctgtata
ctaaaccaag
actctcccaa
ggcacagtgg
tgagggcagg
tacaaaatta
gcaggagaat

cactgcagcc

tccggtggtt
ttctggaaaa
taagcctagg
gttcccatge
tgattggatg
ctcacacctc
cteccgtaagt
aattaatgag
atcagtcact
gcctcagaag
acaacttgaa
ctgatggagc
agtgcagttt
ttttececagcece
ctcatgcctg
aatttgagac
gccgggegtg
cacttgaatc

tgggcaacaa

gtggcgggaa
aaaagtagca
ctccattecece
agggactaag
gagcgggggyg
ctgagaatgg
gacagggatc
ggcaggggga
aggtcggegt
catgtagacc
ccttaggaaa
tactgactga
gtacaccctg
cctecacccte
taatcccage
cagcctgacc
ttgctgcata
tgggaggcgyg

gagca
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a single nucleic acid nolecule containing both (i) and (ii) is used, which
must then contain at | east one said anti-repressor sequence. One advant age
of having the coding sequences for both pol ypeptides on a single 6 nucleic
aci d nol ecuwe 20@/0b4vag only one nucleic acid preparati opdrepaniizgd before
the nucleic acid is introduced into the cells. Furthernore, in such an
enbodi nent a single integration event is sufficient for the coding
sequences of both pol ypeptides, thereb¥ 10 eliminating the possibility that
the nucleic acid

:ggg;tggZa tcactaggga gggaggaagg agctataaaa gaaagaggtc actcatcaca 60
tcttacacac tttttaaaac cttggttttt taatgtcecgt gttecctcatt agcagtaage 120
cctgtggaag caggagtctt tctcattgac caccatgaca agaccctatt tatgaaacat 180
aatagacaca caéatgttta tcggatattt attgaaatat aggaattttt cccctcacac 240
ctcatgacca cattctggta cattgtatga atgaatatac cataatttta cctatggctg 300
tatatttagg tcttttcgtg caggctataa aaatatgtat gggccggtca cagtgactta 360
cgccegtagt cccagaactt tgggaggccg aggecgggtgg atcacctgag gtcgggagtt 420
caaaaccagc ctgaccaaca tggagaaacc ccgtctctge taaaaataca aaaattaact 480
ggacacggtg gcgtatgcct gtaatcccag ctactcggga agctgaggca ggagaactgce 540
ttgaacccag gaggcggagg ttgtggtgag tcgagattge gccattgcac tccagcectgg 600
gcaacaagag cgaaattcca tctcaaaaaa aagaaaaaag tatgactgta tttagagtag 660
tatgtggatt tgaaaaatta ataagtgttg ccaacttacc ttagggttta taccatttat 720
gagggtgtcg gtttc 735
<210> 43

<211> 1227

<212> DNA

<213> Homo sapiens

<220>

<221> misc_feature

<223> sequence of STAR43

<400> 43

caaatagatc tacacaaaac aagataatgt ctgcccattt ttccaaagat aatgtggtga 60
agtgggtaga gagaaatgca tccattctcc ccacccaacc tctgctaaat tgtccatgtce 120
acagtactga gaccaggggg cttattccca gcgggcagaa tgtgcaccaa gcacctcttg 180
tctcaatttg cagtctagge cctgctattt gatggtgtga aggcttgcac ctggcatgga 240
aggtccgttt tgtacttctt gectttagcag ttcaaagagc agggagagct gcgagggect 300
ctgcagcttc agatggatgt ggtcagcttg ttggaggege cttctgtggt ccattatctc 360
cagcccecct geggtgttge tgtttgettg gettgtectgg ctectccatge cttgttgget 420
ccaaaatgtc atcatgctgc accccaggaa gaatgtgcag gcccatctct tttatgtget 480
ttgggctatt ttgattcccc gttgggtata ttcecctaggt aagacccaga agacacagga 540
ggtagttgct ttgggagagt ttggacctat gggtatgagg taatagacac agtatcttct 600
ctttcatttg gtgagactgt tagctctggc cgcggactga attccacaca gctcacttgg 660
gaaaacttta ttccaaaaca tagtcacatt gaacattgtg gagaatgagg gacagagaag 720
aggccctaga tttgtacatc tgggtgttat gtctataaat agaatgcttt ggtggtcaac 780

SUBSTITUTE SHEET (RULE 26)



encoding the first polypeptide is integrated on a different |ocation or
with a different copy nunber than that encodi ng the second pol ypepti de.
preferred enbodinments, said two pol ypeptides may formpart of a 15

mul ti meric woab@lods7isuch as an i munogl obul i n. The net hegr/EpSodsloeheaf or e
particularly suited for the expression of antibodies. The two pronoters may
be the sanme or different, and could be any pronoters as descri bed supra.
Wien the enbodi nent where a single nud%ic acid nol ecul e 20 contai ns both

In

(i) and (ii) is used, the direction of the
tagacttgtt catgttgaca tttagtcttg ccttttcggt ggtgatttaa aaattatgta 840
tatcttgttt ggaatatagt ggagctatgg tgtggcattt tcatctgget ttttgtttag 900
ctcagccegt cctgttatgg gcageccttga agcectcagtag ctaatgaaga ggtatcctea 960
ctceccteccag agageggtcee cctcacgget cattgagagt ttgtcagcac cttgaaatga 1020
gtttaaactt gtttattttt aaaacattct tggttatgaa tgtgcctata ttgaattact 1080
gaacaacctt atggttgtga agaattgatt tggtgctaag gtgtataaat ttcaggacca 1140
gtgtctctga agagttcatt tagcatgaag tcagcectgtg gcaggttggg tggagccagg 1200
gaacaatgga gaagctttca tgggtgg 1227
<210> 44
<211> 1586
<212> DNA
<213> Homo sapiens
<220>
<221> misc feature
<223> sequence of STAR44
<400> 44
cacctgccte agcctcccaa agtgectgaga ttcaaagaaa ttttcatgga gaggggacag 60
atggagtcaa ttcttgtggg gtgaacatga gtaccacagt tagactgagg ttgggaaaga 120
ttttccagac aattggaaga gcatgtgaaa gacacagatt ttgagaaatg ttaagtctag 180
ggaactgcaa ggcttttggc acaagaaagc cactgtagac tatagaggca ggatgcctag 240
attcaaatcc caactgctac acttctaagc tttgtaattt tggcaagttt ttaccctcta 300
ttttcttatc tataaaatat agattttata tatatagata tagatatata gatagataat 360
aattgtgcat gcctaataaa gttgtcaaag attaaatgtt atatgtgaag tattttgtac 420
ggtgatagga acccaggaag ggctctatga atattatgta ttattattat tctaaagtag 480
ctggaataca atgttcaaag gagatagtgg caggagataa gtttgaattg aaagattgag 540
gccagaacat aaagtgcctce ctatattata ttttacataa ttggaacatc attgaaaaat 600
ttaagtatta tttatgtgtg tatgtgtgtt ttatataatt aattctagtt catcatttta 660
aaatatcttt ctgatgtcac tgtgaacaac agatgagaag aagtgaatcc tgagttaagg 720
agaccagctc tctgattact gccataatcc agggagggta ccataaggat ttcaactgga 780
agtgaatcca tcatgatgga gaggaaggac agggctgaaa aatacttagg aagtagtatc 840
agtaggactg gttaagagag agcagaggca ggctacaggg gttggaggtg tcaatcacag 900
agatagggaa aatgggagga gaagcaggct ttgaaaaagt ggcttgtctt gtaaaattat 960
gtgctgttaa aacagtacaa gaaattaata tattcaatcc caaaatacag ggacaattct 1020
ttttgaaaga gttacccaga tagtcttcct tgaagttttc agttaaagaa atttcttgtt 1080

SUBSTITUTE SHEET (RULE 26)



two transcription units on the single nucleic acid nolecule may for
I nstance be both the sane,

i n opposite

di rections each pointing outward.

or in

opposite directions facing each other,
| atter

In

t he

case,

or
the 25

anti-represg®hoosfpyRNCe nay be placed between the two pEpgPIsssssss J- See

Fig. 11B)
i nvention i

sequences may function as well.

One suitable anti- repressor sequence for this aspect of
ID. NO 66 (see exanple 7),
This "d@n be 30 easily tested by the person

s SEQ

skilled in the art,

aacaaataat
catttaatat
agtataaatt
tagtcaagaa
cacagaatcc
agaacaaaat
gaattgcata
ctaaggggaa
aacttctggc
<210>
<211>

<212>
<213>

45

DNA
<220>
<221>
<223>

<400> 45
atggatcata

atggctgtac
tcaccaacac
atctcattgt
tgtacctggt
tttaataagce
atgagcccct
tctatcattg
ttttgetttt
acagtctcct
tgcttgtata
tttgtctaca
tatcaaaaaa
tactgtttta
taatagagtt
gctttggttg

tctgtgaaga

1981

usi ng the

gtagtcatag
aatttatagg
aatggaagga
tacaaaattg
cttgacatce
agggtctcac
cggtcatatg
tttacaccaa

ttaggaccce

Homo sapiens

misc_feature
sequence of STAR4S

gggtaaataa
taatttccat
ttatcttcca
ggcattgatt
tggccttttg
atagtttttt
tacctgatgt
cttettttec
gttgcectttt
tctatattte
aagagcaaaa
ccatttattg
tcaattgacc
catgtctgtt
tggagtcagg
gtccaggtcet

atgacattgg

aagaaaacac
aaattgttac
gagcacgcac
agtagctaca
aaactcccga
ccgacctata
gttccaatta
cactgtactt

aactca

atttataatt
tcctaccaac
tcttttttta
tgcacttctc
tatgatgtag
tcttattttt
atggtttaaa
tgtggaaaag
ggaataatct
cttgtagtag
taaaagtcaa
aaaataattt
acagacacac
tttatgccat
tagtctgatg
tttgtggttc

aatttgatag

ttaaaacttt
ataacacaca
acagaggttg
tcaagcagaa
aacagacatg
atgttctttt
ccattattte

ctacttgcaa

tcttgagaaa
agtgtacagg
taatagccct
tgataattag
gaaatgtcta
gagtaggttg
aatattatcc
ttttaagttt
acagaaaatc
ttttacattt
attttattet
tctttettea
ggatttattt
tgctatgctg
cctcecagett
catacaaatt

tggttgcatt

attgaataaa
cattcaatac
aattatgttt
gcacatgctt
taaatacaga
cttgatataa
ctctgggett

gaatatatga

gcttegtact
gtttettttt
agtaaaatgt
gaatgtttat
ttctgattet
agttgcttat
catttgtggg
tatgcagtct
atagctcagg
aaactttaat
tctgtatgtg
ctgtgtattt
acaggttcta
ttttaattece
tgttettttt
ttagcagtaa

taatctgtag

but the other

gctaataaat
tttttgctaa
atgactttat
tacaatccag
tgacattgtc
atatgcacat
agctatccat

aagcatagtt

gttttcecaag
ctccacatcce
gtgaggtgat
gattttttca
ttgcttattt
atattattat
ttctcttaat
catttgtgtg
ccaatgtcat
tttgatttga
gatagtcagt
ttagttattt
tatccctttg
tatagctttg
gttcaagatt
tttttctatt

attgctttgg
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anti -

1140
1200
1260
1320
1380
1440
1500
1560

1586

60
120
180
240
300
360
420
480
540
600
660
720

780

900
960

1020

t he
repr essor



di scl osure herein,

t he
mar ker

mar ker

i nventi on.

genes

gtagcattga
tttatttatg
tttatggttt
tattataaat
aataatgata
tataaccatt
aaaaacagaa
tgtgtaactg
cacatccatc
tcactactct
tccagggcac
agttctccag
cagtgcgceg
tgtgccttag
gagctgggte
gtccagggtg

g

<210>
<211>
<212>
<213>

46

DNA
<220>
<221>
<223>

<400> 46
attgttttte

ggtttgcttc
atttttatga
ggcccctgge
cttatcttcc
ttattcctca
ttatggagat
gtttttggta

caatacctca

1859

and hence al so the use of other
according to this aspect of the
Furt her nore,

and t he

cacttttaca
ccattttaat
tgattaaatt
tgaattgcct
tttgtatgtt
tattttggtg
acaatcttac
ttctggctag
tattgtggceca
tcctccaata
ggctgggctg
tgccttagtce
ccctgcgagg
cccaggaagc
ctetggtgece

cagcagaaca

Homo sapiens

misc_feature
sequence of STAR46

tegeecttet
gtcteccccceca
tttatgctca
tttggattat
tctececagte
ttatccatgt
ataattcaca
tattcacaaa

aaaagaagtc

atactaattt
ttttttcatc
tactecctgtce
ttatttttca
gattttgtaa
gaatctttaa
ctcttcette
gcaattacac
cattgattgce
caggagtcca
aggttctett
cagggttagg
gtcctectga
ggggggctgg
atagctcagg

ggagtcctge

gcattttctg
ttacaaacta
tttetttgta
tgttttggtce
teceggtaccee
attcatttgc
taccttaaaa
gttatgcatt

tgtactcatt

ttgaatccat
aatgtgctat
ttttatatat
ggtaatagtt
ctattaactt
gattttctet
cctatgtgga
ataatgtttt
tacttttcaa
tggcgtggtg
gtgcaagagt
caggggtggg
gcaggagtac
gtcctctggt
ccggegggag

ggagcagtag

caaattctgt
cttactgggt
cacttecgtct
ttttattttt
tatcaccaag
aaataagcgt
ttcaggettt
gatcaccacc

agtagtcatt

and may for

caatgaagga
agttttcagt
ttatatatct
tgtcattagt
tattgaattt
atcttaagat
tttcttttac
catcatttat
gttgtaaacc
tgggccctac
ccgtggetet
gctccttcag
acgatgaggc
gccatagtcce
ctgggtccte

tccagggcecac

tgaatcattg
ttttcaaccc
tgctccatct
tgtcttcette
gttgtcatta
atattaacaa
taaagtgtac
atctgattcce

tcacattcac

anti -

i nstance be sel ect ed
enbodi nent s,

tgtttcteca
atgtaaatct
gttttgattc
taatagaaac
cttcatcagc
tatattttca
gtctttgtcet
aattttacat
tggacattta
tgtgccacag
gcggagcaag
tagcttagtc
agggtcctac
aggctgecgg
tggtgccgta

gctggggegt

cagttactta
tagttcccte
cccaactcat
tacctcaaca
acctttcata
aatcacaggt
ctttcatgtg
ataacatgtt

cactccctct
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repre

1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980

1981

60
120
180
240
300
360
420
480

540

SSOr sequences

I nvention is enconpassed by the scope of
anti-repressor sequences nay be added to WO
2006/ 0057 18wBCGluckm2995/ 053251 30 fl ank one or both tranggiEpBéds@Es25Ni tS.
must each be different,
the marker genes as described supra. In certain
i's zeocin, ~4l-

The
from
one sel ectabl e



5 other selectable marker is for instance puronycin. However, it wll be
clear that other conbinations may be used, and are within the scope of this
aspect of the invention. Expression of the markers should preferably be
dependent fwomdsles7expr essi on of the pol ypeptides of 10 pchisbfShss2dihi S can
be established by linking the expression of the marker genes to that of the
pol ypeptides of interest for instance by using multicistronic genes, e.qg.

wi th | RES sequences, as discussed suf®a. "Essentially sinultaneous”
sel ection
ggctetggge agtcactgat ctttgtgtct ctatggattt gectagtcta ggtattttta 600
tgtaaatggc atcatacaac atgtgacctt ttgtttgget tttttcattt agcaaaatgt 660
tatcaaggtc tgtccctgtt gtagcatgta ttagcacttc atttcttata tgctgaatga 720
tatactttat ttgtccatca gttgttcatg ctttatttgt ccatcagttg atgaacattt 780
gegtttttge cactttggge tattaagaat aatgctactg tgaacaagtg tgtacaagtt 840
cctctacaaa tttttgtgtg gacatatcct ttcagttctc tcaggtgtat atctgggaat 900
tgaattgctg ggtcgtgtag tagctatgtt aaacactttg agaaactgect ataatgttcet 960
ccagagctgt accattttaa attctgtgta tgaggattcc acgttctcca cttecctcacce 1020
agtgtatgga tttgggggta tactttttaa aaagtgggat taggctgggc acagtggctc 1080
acacctgtaa tcccaacact tcaggaagct gaggtgggag gatcacttga gcctagtagt 1140
ttgagaccag cctgggcaac atagggagac cctgtctcta caaaaaataa tttaaaataa 1200
attagctggg cgttgtggca cacacctgta gtcccagcta catgggaggc tgaggtggaa 1260
ggattccctg agcccagaag tttgaggttg cagtgagcca tgatggcage actatactgt 1320
agcctgggtg tcagagcaag actccgtttc agggaagaaa aaaaaaagtg ggatgatatt 1380
tttgacactt ttcttcttgt tttcttaatt tcatacttct ggaaattcca ttaaattage 1440
tggtaccact ctaactcatt gtgtttcatg gctgcatagt aatattgcat aatataaata 1500
taccattcat tcatcaaagt tagcagatat tgactgttag gtgccaggca ctgctctaag 1560
cgttaaagaa aaacacacaa aaacttttgc attcttagag tttattttcc aatggagggg 1620
gtggagggag gtaagaattt aggaaataaa ttaattacat atatagcata gggtttcacc 1680
agtgagtgca gcttgaatcg ttggcagctt tcttagtagt ataaatacag tactaaagat 1740
gaaattactc taaatggtgt tacttaaatt actggaatag gtattactat tagtcacttt 1800
gcaggtgaaa gtggaaacac catcgtaaaa tgtaaaatag gaaacagctg gttaatgtt 1859
<210> 47
<211> 1082
<212> DNA
<213> Homo sapiens
<220>
<221> misc_feature
<223> sequence of STAR47
<400> 47
atcattagtc attagggaaa tgcaaatgaa aaacacaagc agccaccaat atacacctac 60
taggatgatt taaaggaaaa taagtgtgaa gaaggacgta aagaaattgt aaccctgata 120
cattgatggt agaaatggat aaagttgcag ccactgtgaa aaacagtctg cagtggctca 180
gaaggttaaa tatagaaccc ctgttggacc caggaactct actcttaggc accccaaaga 240

SUBSTITUTE SHEET (RULE 26)



15 nmeans that at
preferably at
sel ection agents are

| east two days,
present,

stil

| nore

| east part of the tine, preferably at
preferably at
whi ch can be brought about by having both

| east
| east 5 days,

one day,

nor e
bot h

sel ecti on agembgooatided to the culture nmedium at the sangcpBpdidiRsRq adding
cul ture nmedi um conprising both sel ection
be clear that adding the

days to
still

result

atagagaaca
ggagccaaaa
gtggtctgca
gatacaacat
gaatatattg
aaagtgggat
tggacaaggt
caaccctgtg
taaatattgt
ccagtcttgt
caaggttgct
gaggagaaaa
tgctttgcectg
gtacctgaag
ta

<210>
<211>

<212>
<213>

48
1242
DNA

<220>
<221>
<223>

<400> 48
atcatgtatt

tgtgatatta
tgtttacttt
tcttggattt
tcacaccact
aacaaacaaa
ttctataata
aaatacgagc
ttatgcttca
ttaagaaatt

tattttatca

gaaatcaaac
ggtggaaata
tgcaatgcta
gggtggacat
tataattgta
aggaatcacc
ttcgtaagaa
aatatattga
gttatatata
tagctgectt
gaagactgta
cttgagaatc
tcctgtctcea

gggttcccag

Homo sapiens

misc_feature
sequence of STAR4S8

tgttttctga
taatataata
gccttcatat
tctatgggta
gtactccagc
cagaaactcc
tttctttgtc
agtgtcaaca
acattacata
tgtctgegtt

tcttattttt

agents (e.g.

exanple 7).

It wll

second sel ection agent only after a few hours or

agatgtttgt
atccaaccat
catcatccat
tgagaacatt
attacatgaa
atgggctgga
atcatcaaaa
atgccatgga
tttccccacg
cctttacctt
tgatggaagt
cacactactc
gtatttcctg

gtttttcacc

attaattctt
tttttaattg
ctgaaaacct
attacaaatc
ctgggcgaca
acacaatgac
ctatcttaac
gacatctcat
tggtggtgtce
tcctagtttg

ttcctacatce

atactaatgt
cagtgaacaa
ctgtaaaaaa
atgcttagtg
gtgcctagaa
aataggggga
ttgtgggtgt
gtgcacactt
atagaaaaca
caagagtggg
catctgcatt
accctgcagg
tgaccacctc

tcggcecttg

agatacatta
gttgctactg
tgctgatttg
tccacacaat
gagtgagaca
aacgtatgtg
tgaactggcc
tccetttect
gatggttttg
gtataaagat

tgctaaggta

ttgtagcate
atgaatgtaa
cgaacatcat
aaataagcca
tagtcaaatt
aggtgctata
agatagtggt
tggttaaaag
cgcacagcca
ctgaagcttg
gggaaagaaa
gccaagaact
ctttttcaac

tcaggactga

atgttttatg
tttataagaa
attagtgcat
gaggttgcag
ccatctcaca
ctttcttttt
agaaacccca
agcttttata
ttatagataa
tttaatataa

atcctgtgtt

acttttcaca
taaaagcaag
tttgatagat
gacacaaaag
catacaagag
ctgcttattg
gttggttatg
gttcaaatga
agcccacatg
tccaatcttt
ttaatggaga
ctgtctccca
tgaagacttt

tcctctcaac

ttaccatgaa
tttcattttc
ccacaaattt
tgagccaaga
aaaacacata
ttcttectet
ggacaatgat
aaaataacga
gcttatcagg
atgaatgttg

ttccectttt
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medi um wherein the first sefé&tion agent is already present, wll
in essentially simnultaneous



25 selection within the nmeaning of the invention.

di stingui shed fromthe situation where cells

first selection

WD 03/ 106684) .
si mul t aneousl y,

agent, and

By selecting for

selection is provided, whereby many | ow produci ng

caatctccta
cgctgtatag
gtggacttag
tgttctgaag
aaagtcacac
tccagtggta
acagtgattt
ctggaagcaa
gcagcttcaa
tcagcaccgg
<210> 49
<211>
<212>
<213>
<220>
<221>
<223>

<400> 49
aaaccagaaa

agggtcctge
aaaacaatgg
accagacacc
gacgtgctaa
aacaatgtga
ggaacccaaa
tgctaaaacc
gggaatgaca
ctacattttg
tctaagacag
ctgcaagctc
gaatacaggc
ttcaccatat
tcccaaagtg

aaagcaaaat

1015
DNA
Homo sapiens

atgtggtgaa
aaccaatgcc
ttttctaagg
gacattggtg
tgccggagga
gctgcagtga
cagcagcagc
tgacaatatc
ggacagtagt

ctccagatgce

misc_feature
sequence of STAR49

cccaaaacaa
taaaccagaa
gagtgtcctg
caaaacaatg
aacctggaaa
gtgacgtgct
acaatgagag
ggaacccaaa
tgctaaaact
gtcacactct
agttttggtc
tgcctceceecgg
acccgecacc
tagcaaggat
ctgggattac

tatgggaggc

tgacattaaa
tttattctgt
ggaatagaat
tgtcatttct
ggggagaggt
taataatgct
agtattgcgg
agctgtggct
gatggtccaa

tgagcttgga

tgggagtgac
acccaaaaca
ctacaccaga
ggagtgacgt
cctaaaacaa
aaaccagaac
tgacgtgcta
acaatgggag
ggaacccaaa
caactaagtg
tgtcccecag
gttcaggcecca
acacttggcet
ggtctcaatc
aggtgtgagc

cattgttttg

ataccttcta
attgctgatg
ttctaatata
ataccatctg
gctcttecgt
gcagtgccga
gatccccacg
atagcagctg
tggcgccceag

cagctgacge

atgctaaaac
atgggagtga
aacccaaaac
gctaaaccag
tgcgagtgag
Ccaaaacaat
aaccagaaac
tgatgtgcta
acaatggtaa
agaacttgac
agtggagtgce
ttctectgee
aattttttgt
tcectgacctce
caccacaccce

aactaagctc

ttgttaaaat
gatttttgaa
tttaaaatat
gctactagag
ttctggtgte
cagttctgga
atggagcaag
agatgtgagt
acctagaaat

ct

cagaaaccca
agtgctaaaa
gatgggagtg
aaacccaaaa
gtgctaacac
gggagtgacg
ccaaaacaat
aaccagaaac
ctaagagtga
tgaaaaggag
agtggcatga
tcagcctect
atttttagta
gtgatctgece
agcaaaaagg

atgcaatagg

sel ecti on,
both sel ectabl e markers essentially
it is disclosed herei4¢-surprisingly that a fast and

Thi s

attcttgcaa
aaatatgtag
tttgcatgta
gagccgactg
tgtagccatce
aggagcaaca
ggaaataatt
tctcacggtg

gcacatttcc

aaacaatggg
ccagaaaccc
acgtgataaa
caatgggagt
cagaatccat
tgctaaaaca
gggaatgacg
ccaaaacaat
tgctaaggec
gatttttttt
tcteggetea
gagtagctgg
gagatggggt
cacctcaggc
aggaattttt

tcccaacaga
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WD 2006/ 005718 PCT/ EP2005/ 053251 31 clones are elimnated, resulting in a
strongly decreased workload for finding a clone with desirable expression
characteristics. This is particularly advantageous for the biotechnol ogi cal
i ndustry, wvenreoswesyys usually 5 hundreds or even thousangds/embosehoni €s have

to be

screened before a desired clone having high expression
identified. In addition, the systen1pn§yides the possibility to

ccaaaccaaa ccaaaccaaa atggagtcac tcatgctaaa tgtagcataa tcaaa 1015
<210> 350

<211> 2355

<212> DNA

<213> Homo sapiens

<220>

<221> misc_feature

<223> sequence of STARS50

<400> 50

caaccatcgt tccgcaagag cggettgttt attaaacatg aaatgaggga aaagcctagt 60
agctccattg gattgggaag aatggcaaag agagacaggc gtcattttct agaaagcaat 120
cttcacacct gttggtectc acccattgaa tgtcctcacc caatctccaa cacagaaatg 180
agtgactgtg tgtgcacatg cgtgtgcatg tgtgaaagta tgagtgtgaa tgtgtctata 240
tgggaacata tatgtgattg tatgtgtgta actatgtgtg actggcagecg tggggagtge 300
tggttggagt gtggtgtgat gtgagtatgc atgagtggct gtgtgtatga ctgtggcggg 360
aggcggaagg ggagaagcag caggctcagg tgtcgccaga gaggctggga ggaaactata 420
aacctgggca atttcctcct catcagcgag cctttcttgg gcaatagggg cagagctcaa 480
agttcacaga gatagtgcct gggaggcatg aggcaaggcg gaagtactgc gaggagggge 540
agagggtctg acacttgagg ggttctaatg ggaaaggaaa gacccacact gaattccact 600
tagccccaga ccctgggece ageggtgeccg gecttccaacc ataccaacca tttccaagtg 660
ttgccggcag aagttaacct ctcttagect cagtttccec acctgtaaaa tggcagaagt 720
aaccaagctt accttcecgg cagtgtgtga ggatgaaaag agctatgtac gtgatgcact 780
tagaagaagg tctagggtgt gagtggtact cgtctggtgg gtgtggagaa gacattctag 840
gcaatgagga ctggggagag cctggcccat ggcttccact cagcaaggtc agtctettgt 900
cctetgcact cccagecctte cagagaggac cttcccaacc agcactcccc acgetgccag 960
tcacacatag ttacacacat acaatcacat atatgttccc atatagacac attcacactc 1020
ataccttcac acatgcacac gcatgtgcac acacagtcac tcatttctgt gttggagatt 1080
gggtgaggac attcaatggg tgaggaccaa caggtgtgaa gattgctttc tagaaaatga 1140
ctecctgtete tectttgecat tettcccaat ccgatggage tactaggett ttecctcatt 1200
tcatgtttaa taaaccttcc caatggcgaa atgggctttc tcaagaagtg gtgagtgtece 1260
catccctgcg gtggggacag gggtggcagc ggacaagcct gecctggaggg aactgtcagg 1320
ctgattccca gtccaactcc agecttccaac acctcatcct ccaggcagtc ttcattcttg 1380
gctctaattt cgctcttgtt ttctttttta tttttatcga gaactgggtg gagagctttt 1440
ggtgtcattg gggattgctt tgaaaccctt ctctgcctca cactgggage tggecttgagt 1500

SUBSTITUTE SHEET (RULE 26)

| evel s
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test parts of anti-repressor elenents, at

ot her anti-repressor sequences when they function in this setting,

functionality. This easy

bl ack andwmeondrisf er ence i n many cases,
I dentifying functional

sequences,
screen

and/ or

aid in

SCreen,

coul d even be used to find nodé

expr essi on- enhanci ng sequences (si

caactggtct
ttgtgcegtce
gggcaaacag
gagaccacat
gaatgtcaaa
ggggccatct
agccaaagca
gagtccaggg
ggagcaaggg
ataaggtatg
acactattaa
ggtatacaaa
ataaaagtga
atttatttat
gatctcgget
<210> 51

<211> 228
<212> DNA
<213>
<220>

<221>
<223>

mis
<400> 51

tcacaggtga
taatgtcagt
acacacatac
taaatataat
ttaactgctc
aactaacata
atatattcaa
gtaaaattaa
ctggaaacta
aagtggaatt

tcaagtttta

ccatggaatt
cagggtggaa
atgccgtgtc
gtctggttat
gccatgagat
ccggaggtgg
taaaaaaacc
agggcttctg
ccctttaaga
tcatgggaaa
ttgagcectct
acaaaatcca
acaaaagctc
tttttgaaac

cactg

9

Homo sapiens

c_feature

caccaatccc
cttcattttc
aaatatgtgt
attaaaatat
taagcacttt
aatttattta
aatgttgtgce
aagtttatgce
ccattctatt
tgtcttattt

ttcacgttat

tcttttttta
agcagcctgt
tctcaactca
gtctagtaat
aaaégacata
tgagcactaa
ttagccacaa
aggagagggg
ggtgggagca
gagtttggct
actacgtgcet
tcctctatgg
aaaacatgcc

agagtctcge

sequence of STARS51

ctgaccacgc
tagctctgtt
gatacagtat
gtctttatac
acctgcagga
caattttaag
agccgtcacc
tcatttaaaa
ttctgectee
gcctgtttgt

atagcatatg

| east of STARG7

10 but al so of

for

whi ch provi des an al nost or even conplete

t herefore w péT/EERNM/GsBRRWt € t O
parts or derivatives 15 from anti-repressor

characterizing novel

nce this type of screen

gtgtgtaaac agctaagttt taggcagctg

tgatgtggaa
ccaattaaga
tcagatggct
tatatagtag
gtgccaggaa
accactgaac
cagctggagce
gcatgagcaa
ggaacagagt
cgacattgtt
acattttagt
aggcactatt

tctgttgece

tttgagaagc
acagccatgg
gaatataata
tagataataa
aacagttttt
catttttaag
atcatcagtc
atgactccca
gtagttttge
gaccggctga

tcataatttt

ctgcttggcect
agcccagaaa
tcacctggga
ctagggtggt
gagaggaaac
atttgttttg
tggtaggagt
aggcagagag
ttacagaata
ctagtcactg
gactaacaac
atttatttat

aggctggagt

actgtactag
tctccatatt
taaaaatatg
tacttaataa
tttttatttt
tgtatagttt
ttcataactc
atttcccecece
ccactctaag
tttcatttag

cttcactttt

cagatttctt
atgtggcttg
agccctttcet
ccacttctta
tctgttttgg
tgcaggttct
tatgtgagat
gtggtaatgt
gaaaaattca
agataggttt
aatataaata
ttatttattt

gtagtggtgce

attgactttc
atctagtaca
tgttataata
cgttgagtgt
ggtgaaatac
agtggagtta
ttttcatatt
tectcaacct
tacctcacat
tataatgtcc

aagcttgagt

SUBSTITUTE SHEET (RULE 26)
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[ anti-repressor and/or

The



i S not

expr essi on-enhanci ng activity,
| atter

t he
anot her

functi onal
a host cell
nol ecul es toget her conpri sing:

or

but not

t he

It

fragnment or derivative

one or
aatatttcat
agttgcttct
tctcaagacc
tatggtaatt
ataccaattg
attccctgat
tgttaatggg
gtgatgttaa
atatatactc
atacttttct
tctttcatte
ccagaattga
accctagtgg
tgtgtccaga
cgcagacctt
cceectggtg
agtgttacag
aagagcaaaa
ggctcaggtg
attttacaga
ttagctagac
agtcctttag
catttacaat
ggtgcgtectt
ctgattggtg
ccgagaagce
atctcatgtt

ccatgggga

52
1184
DNA

<210>
<211>
<212>
<213>

nore nucl ei ¢ aci d 47ol ecul es,

cgtatgtatc
acattttagce
tttttatcag
ttatttttaa
acaattggca
acttgttatt
tgtaaggtga
géatctcttc
attcctttge
atataaccta
cacaggttgce
ttcattcctg
tgagtgttac
gtttcttect
cgcagtgagg
ggttcgtggt
ctcataaagg
gaacaaagct
gccagttatt
gtactgattg
acagagtgcet
ctagatacag
cctttagcecta
tacagagtgce
cgtttataat
ccactggcett

gaaatgtaac

Homo sapiens

tcacattttg
tgttgtgaat
ttttttaaaa
tttttgagga
ttcctaccaa
ttcaggtgtt
tatttcatta
atgtgcectat
ccatttttga
ggtattaatc
taattctctce
tgggttcttg
acttcttata
tccaatgggt
tttacagcte
cttgctgact
tagtgcggac
tccacagcat
attcccttat
gtccatttta
gattgctgca
aacgctgatt
gacacagtgc
tgattggtge
cctectagcecta
cacctctcac

ccctaatgtt

is al so

former activity wll
aswecbos@dbsihie present invention to provide a mpGP2808653251

i dentifying an anti-repressor and/or expression-enhancing 25 sequences,
, conpri sing:
the nucleic acid nolecule

t her eof

literally selecting for anti-repressor activity,

20 but

rat her for

possi bl e that sequences havi ng

(i) a pronoter

cttatccatt
actgctgcta
tatatactca
actgtcctac
cagggcataa
tttttttttt
tagttttgat
tggccatttg
attatgttta
ctttatcaga
tgttggtaat
gtctcactga
gatggtgttt
tcatggtctt
ttaaaggtgg
tcaggaatga
acagagtgag
agaaggacac
ttgcectgece
cagagtgctg
ttcttacaga
gctgegtttt
tgattggtag
atttacaatc
gacagaaaag
tgttatactt

ggaactgagg

catctctcag
tgaacatggg
gtagtagttt
ccttttatte
gggttctcaa
tttttttttt
ttgcatttcce
tatatcttct
ttttttgtta
cttaagattt
atcttttgat
cttcaagaat
ccggagtttg
gctgacttca
cgtgtccaga
agccgcagac
ctgcagcaag
cccagcgggt
cacatcctgce
attggtgcat
gtgctgattg
ttacagagtg
gtttttacag
ctttagctag
ttttccaagt
tggacatttg

ccagactgga

be found).

It

a)

tggacacttg
tgtataaata
agctggatta
aatagtagct
ttctccacat
atgggagcca
ctaatgatta
ttaaaaatat
ttgagtttca
gcaaatattc
gctgttgtgt
aaagctgcgg
ttccttcaga
ggaatgaagc
gttgtttgtt
cctcgecagtg
atttactgtg
tecctgetget
tgattggtce
ttacaatcct
gtgcatttac
ctgattggtg
agtgctgatt
acacagagtg
ccccacctga

tcceeccaaa

tgtggctggg
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functionally linked to a first sel ectabl e marker gene,
pronmoter functionally linked to a second selectable marker, and (iii) at
| east one sequence to be tested for anti-repressor and/or

expressi onpgydaadisNg activity; b) selecting a host celpcRipsedRisi N
essentially sinmultaneously for expression of said first WD 2006/ 005718
PCT/ EP2005/ 053251 32 and second sel ectabl e marker genes. Host cells that
survive this screen are likely to contdin a functional

30 and (ii) a

<220>
<221>

misc_feature

<223> sequence of STAR52

<400> 52

ctcttetttg tttttttatt ttggggtgtg tgggtacgtg taagatgaga aatgtacaaa 60
cacaagtatt tcagaaactc caagtaatat tctgtctgtg agttcacggt aaataaataa 120
aaagggcaaa gtgacagaaa tacaggatta ttaaaagcaa aataatgttc tttgaaatcc 180
ccccecttggt gtatttttta tcttaggatg cagcactttc agcatgccca agtattgaaa 240
gcagtgtttt tacgctacca cggtaatttt atttagaaac cccatgttca cttttagttt 300
taaaatggtc tttatgacat aaaattatca gcattcatat ttttgtgttt taatattcct 360
ttggctactt attgaaacag taaacattac gaaaattagt aaacaaatct ttgatagttg 420
cttatttttg tttaattgaa tgtttatttt attaggtaaa tatacaatca aatttattta 480
aaaataatga ggaaaagaat acttttcttt cgctttgcga aagcaaagtg atttttcatt 540
cttctecegte cgattcctte tcttccaget gecacagecg actgacaggce tcccggeggce 600
ctgaggagta gtatgcaaat tttggatgat tgacacctac agtagaagcc aatcacgtca 660
aagtaggatg ctgattggtt gacaacaata ggcgtaaacc ttgacgtttt aaaaacctga 720
cacccaatcc aggcgattca tgcaaataaa ggaagggagt cacattacca ggggccagag 780
agacttgagt acgacctcac gtgttcagtg gtggatattg cacagacgtc tgcaaggtct 840
atataaacgc tacataatgt tcaactcaat tgcttgcctt ggcctttccc aaacttgtca 900
ctggaatata aattatccct tttttaaaaa taaaaaaata agaattatgt agtgcacata 960
tatgatggtt catgtagaaa tctaaatgga cttccaacgc atggaatttt cctatttccc 1020
cctttcttta aattaatcct cagtgaagga ggctgttttc ccctagattt caaaaggacg 1080
agatttacag agcctttcct tggagaaacc cgctctaggc acagatggtc agtaaattta 1140
gcttcttcag cgaagttcca catggcaccg ccagatggca taag 1184
<210> 53

<211> 1431

<212> DNA

<213> Homo sapiens

<220>

<221> misc_feature

<223> sequence of STARS53

<400> 53

ccctgaggaa gatgacgagt aactccgtaa gagaaccttc cactcatccc ccacatcect 60
gcagacgtgc tattctgtta tgatactggt atcccatctg tcacttgctc cccaaatcat 120
tccettetta caattttceta ctgtacagca ttgaggctga acgatgagag atttcccatg 180
ctctttctac tccetgecct gtatatatcc ggggatccte cctacccagg atgectgtggg 240

SUBSTITUTE SHEET (RULE 26)



anti-repressor and/or expression-enhancing el enent.
anal ysed further, e.g. by determning 5 its sequence and/ or

to ot her functional

In

for
expressed,

gtcccaaacc
ataacccagg
aaggcgtgtg
aggagttgag
tcttgcctcea
tttcacgaac
aagtgttcac
ttagcgttta
tgatgagcaa
aaacaagtat
tgactactga
acacgcacac
acacaccaag
tcaagctcee
agcagtcact
tattgtgcac
tggaattgcet
gctgageget
accceccgtte
agatggtggt
<210>
<211>

<212>
<213>

54
975
DNA

<220>
<221>
<223>

<400> 54

Thi s

can then easi
by subjecti

ly be
ng it

tests for anti-repressor activity as descri bed supra.

ccaagtaagc
cgaggaagtc
caggtcctga
attgcgttge
gcctecaggga
atgggcatgg
aacagtgaaa
cgttgtattt
gacatactta
tgtcggttac
gggcagttct
aaaccacacc
taccagtata
ctcactctgt
gacagttaat
acagctctgt
gtgtcaaagg
gttctaggtg
tagaggagga

cttgctctgt

Homo saplens

misc_feature
sequence of STARS54

sai d sel ect4dbl e mar ker
e.g. by using relatively weak

cctgatatgce
actgtggcat
gatagggcag
cacgtggtgy
tacgacacat
ctgcggaccce
agttgagegt
tcttacactg
atgcatattt
ctctgcatgg
gagtgtttaa
acacacacac
agcatctgcece
ttcctggtca
aaacctttgce
gcacgtgtgt
agtcatttat
ctggagcgac
tgtttccagt

ccaggctaga

ccataaaagt gtttctaaac tgcagaaaaa

tcagcatgaa
tctctectga
cttcagtgtt

gttgtaaggg

agggcatttt

atgcctggta
ctctgacttt
gcagtctgaa
caggatgttt

gttctctaga

gattacctga
ctatagtcct
ggacacccac
aaaagttgaa

ccatgtagct

gggccacacc
gaacagatgg
aatcggagtg
gaactcactg
gcccatgatg
ctcgtcatca
catttttctt
tgtcattctg
tggtttgtgt
aacagcatta
tttcagattt
acacacacac
atctgectttt
gcatgtactce
aaacgttccce
gcatatttct
tcaacaaaac
gtcagggaac
tgttgggttt

gtgcagtggce

tceccectaca
ctttttttge
tactgaatta
attttctett
gtcattgact

tagagcagtg

tttctctage
ttcacttcga
tgcagggtcet
ccacttattt
agaagcagaa
ggtgcatagce
agtgtgccaa
ttagatacta
atccatgcac
ccectectete
tttectctge
acacacacac
cccattgceca
ccctecatecg
cagttgtttg
ttaggaaaga
actaatgagt
aaggcagaca
tgtttgtttg

atgatcatag

gtcttacagt
caaaaataag
tagtccttac
tgtctttgte
tgcaaaatga

ttcacactga

second sel ect abl e mar ker
bet ween 10 which the to be tested sequence can be cl oned
Pref erably,

genes are not highly
ctaggaattg 300
ggaaccgtgg 360
gcaggtcagg 420
ccttectetet 480
cgtggtgacc 540
aagtgaaagc 600
gagttcgatg 660
acattttcat 720
ctaccttaga 780
tccecagatg 840
atttacacac 500
acacacacac 960
tgcgtectgg 1020
attccectgt 1080
ctcgtgcecat 1140
ttcttagaag 1200
gcgtectegt 1260
ggagttcctg 1320
tttcttctag 1380
c 1431
tcaagaattt 60
gcacagcagce 120
tgaattcatt 180
aattctttgt 240
gaaatttcag 300
ggttgctgct 360

SUBSTITUTE SHEET (RULE 26)

one enbwgiomnbs7i®oth (i) and (ii) are on one nucl ei epcaGpdosIBhEeECUl €,
e.g. with diverging pronoters (the first and

facing outward),
anal ysi s.

genes



pronoters directly driving the sel ectabl e marker genes, which relatively
weak pronoters are known to and/or can 15 be identified with routine assays
by the person skilled in the art, or for instance by using a strong
pronoter v 2dos/6033mr i pti on and an | RES, preferably a reé&pepysidssspeak | RES
as described supra, for translation of the marker gene. The marker genes
may al so conveniently be 20 placed downstream of nucleic acid sequences
encoding a polypeptide and |inked to5®he expression thereof in a

multicistronic gene, e.g. by an IRES (e.g. exanple 7,
aatgtttctg cagttcttac caatagtatc atttacccag caacaggata tgatagagga 420
cttcgaaaac cccagaaaat gttttgccat atatccaaag ccctttggga aatggaaagg 480
aattgcgggc tcccattttt atatatggat agatagagac caagaaagac caaggcaact 540
ccatgtgctt tacattaata aagtacaaaa tgttaacatg taggaagtct aggcgaagtt 600
tatgtgagaa ttctttacac taattttgca acattttaat gcaagtctga aattatgtca 660
aaataagtaa aaatttttac aagttaagca gagaataaca atgattagtc agagaaataa 720
gtagcaaaat cttcttctca gtattgactt ggttgctttt caatctctga ggacacagca 780
gtcttcgctt ccaaatccac aagtcacatc agtgaggaga ctcagctgag actttggcta 840
atgttggggg gtccctcctg tgtctcccca ggcgcagtga gectgcagge cgacctcact 900
cgtggcacac aactaaatct ggggagaagc aacccgatgc cagcatgatg cagatatctc 960
agggtatgat cggcc 875
<210> 55
<211> 501
<212> DNA
<213> Homo sapiens
<220>
<221> misc_feature
<223> sequence of STARS55S
<400> 55
cctgaactca tgatcecgccc acctcagcect cctgaagtgc tgggattaca ggtgtgagcec 60
accacaccca gccgcaacac actcttgagc aaccaatgtg tcataaaaga aataaaatgg 120
aaatcagaaa gtatcttgag acagacaaaa atggaaacac aacataccaa aatttatggg 180
acacagcaaa agcagtttta ggagggaagt ttatagtgat gaatacctac ctcaaaatca 240
ttagcctgat tggatgacac tacagtgtat aaatgaattg aaaaccacat tgtgccccat 300
acatatatac aatttttatt tgttaattaa aaataaaata aaactttaaa aaagaagaaa 360
gagctcaaat aaacaaccta actttatacc tcaaggaaat agaagagcca gctaagccca 420
aagttgacag aaggaaaaaa atattggcag aaagaaatga aacagagact agaaagacaa 480
ttgaagagat cagcaaaact a 501
<210> 56
<211> 741
<212> DNA
<213> Homo sapiens
<220>
<221> misc_feature
<223> sequence of STARS56
<400> 56

SUBSTITUTE SHEET (RULE 26)



Fig. 11 for possible configuration). Such pol ypeptides could again be

pol ypeptides of interest, so that directly 25 useful clones for expression
of said pol ypeptides of interest are obtained, but could for screening
pur poses aweaodsmosTes kers of whi ch expression can easil pchgpafaghid i ed,
e.g. GFP or a derivative thereof, SEAP, lacZ, luciferase, etc. In such a

conbi nati on
gquantified to pick out

or fragnents thereof that provide sufficient colonies during
acacaggaaa agatcgcaat tgttcagcag agctttgaac cggggatgac ggtctccctc 60
gttgcccgge aacatggtgt agcagccagc cagttatttc tctggegtaa gcaataccag 120
gaaggaagtc ttactgctgt cgccgcecgga gaacaggttg ttcctgecete tgaacttget 180
gccgecatga agcagattaa agaactccag cgectgctcg gcaagaaaac gatggaaaat 240
gaactcctca aagaagccgt tgaatatgga cgggcaaaaa agtggatagc gcacgegecce 300
ttattgeccg gggatgggga gtaagcttag tcagcegttg tctcegggtg tegegtgcege 360
agttgcacgt cattctcaga cgaaccgatg actggatgga tggccgccge agtcgtcaca 420
ctgatgatac ggatgtgctt ctccgtatac accatgttat cggagagctg ccaacgtatg 480
gttatcgtcg ggtatgggcg ctgecttcgeca gacaggcaga acttgatggt atgcctgega 540
tcaatgccaa acgtgtttac cggatcétgc gccagaatgc gctgttgctt gagcgaaaac 600
ctgctgtacc gccatcgaaa cgggcacata caggcagagt ggccgtgaaa gaaagcaatc 660
agcgatggtg ctctgacggg ttcgagttct gectgtgataa cggagagaga ctgcgtgtca 720
cgttecgeget ggactgetgt g 741
<210> 57
<211> 1365
<212> DNA
<213> Homo sapiens
<220>
<221> misc_feature
<223> sequence of STAR57
<400> 57
tccttectgta aataggcaaa atgtatttta gtttccacca cacatgttct tttctgtagg 60
gcttgtatgt tggaaatttt atccaattat tcaattaaca ctataccaac aatctgctaa 120
ttctggagat gtggcagtga ataaaaaagt tatagtttct gattttgtgg agcttggact 180
ttaatgatgg acaaaacaac acattcttaa atatatattt catcaaaatt atagtgggtg 240
aattatttat atgtgcattt acatgtgtat gtatacataa atgggcggtt actggctgca 300
ctgagaatgt acacgtggcg cgaacgaggc tgggcggtca gagaaggcct cccaaggagg 360
tggctttgaa gectgagtggt gettecacgt gaaaaggctg gaaagggcat tccaagaaaa 420
ggctgaggcc agcgggaaag aggttccagt gecgetctggg aacggaaagc gcacctgect 480
gaaacgaaaa tgagtgtgct gaaataggac gctagaaagg gaggcagagg ctggcaaaag 540
cgaccgagga ggagctcaaa ggagcgagcg gggaaggccg ctgtggagec tggaggaage 600
acttcggaag cgcttctgag cgggtaaggc cgctgggage atgaactgect gagcaggtgt 660
gtccagaatt cgtgggttct tggtctcact gacttcaaga atgaagaggg accgcggacc 720
ctecgcggtga gtgttacage tcttaaggtg gecgegtctgg agtttgttece ttetgatgtt 780

SUBSTITUTE SHEET (RULE 26)
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cggatgtgtt cagagtttct tccttctggt gggttcgtgg tctecgectgge tcaggagtga 840
agctgcagac cttcgcggtg agtgttacag ctcataaaag cagggtggac tcaaagagtg 900
agcagcagca agatttattg caaagaatga aagaacaaag cttccacact gtggaagggg 960
accccagcgg gttgccactg ctggctccge agectgettt tattctcetta tctggeccca 1020
cccacatcct gctgattggt agagccgaat ggtctgtttt gacggcgetg attggtgegt 1080
ttacaatccc tgcgctagat acaaaggttc tccacgtccc caccagatta gctagataga 1140
gtctccacac aaaggttctc caaggcccca ccagagtage tagatacaga gtgttgattg 1200
gtgcattcac aaaccctgag ctagacacag ggtgatgact ggtgtgttta caaaccttgce 1260
ggtagataca gagtatcaat tggcgtattt acaatcactg agctaggcat aaaggttctc 1320
caggtcccca ccagactcag gagcccaget ggcttcacce agtgg 1365
<210> 58

<211> 1401

<212> DNA

<213> Homo sapiens

<220>

<221> misc feature

<223> sequence of STARSS

<400> 58

aagtttacct tagccctaaa ttatttcatt gtgattggca ttttaggaaa tatgtattaa 60
ggaatgtctc ttaggagata aggataacat atgtctaaga aaattatatt gaaatattat 120
tacatgaact aaaatgttag aactgaaaaa aaattattgt aactccttcc agcgtaggcea 180
ggagtatcta gataccaact ttaacaactc aactttaaca acttcgaacc aaccagatgg 240
ctaggagatt cacctattta gcatgatatc ttttattgat aaaaaaatat aaaacttcca 300
ttaaattttt aagctactac aatcctatta aattttaact taccagtgtt ctcaatgcta 360
cataatttaa aatcattgaa atcttctgat tttaactcct cagtcttgaa atctacttat 420
ttttagttac atatatatcc aatctactgc cgctagtaga agaagcttgg aatttgagaa 480
aaaaatcaga cgttttgtat attctcatat tcactaattt attttttaaa tgagtttctg 540
caatgcatca agcagtggca aaacaggaga aaaattaaaa ttggttgaaa agatatgtgt 600
gccaaacaat cccttgaaat ttgatgaagt gactaatcct gagttattgt ttcaaatgtg 660
tacctgttta tacaagggta tcacctttga aatctcaaca ttaaatgaaa ttttataagc 720
aatttgttgt aacatgatta ttataaaatt ctgatataac attttttatt acctgtttag 780
agtttaaaga gagaaaagga gttaagaata attacatttt cattagcatt gtccgggtgce 840
aaaaacttct aacactatct tcaaatcttt ttctccattg ccttctgaac atacccactt 900
gggtatctca ttagcactgc aaattcaaca ttttcgattg ctaatttttc tccctaaata 960

SUBSTITUTE SHEET (RULE 26)
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tttatttgtt
gacgcttcaa
aacaaaatga
aggaatgtta
tacttgctta
atggctgttc
ggaaggttac
atcatcteccc
<210>
<211>

<212>
<213>

59
866
DNA

<220>
<221>
<223>

<400> 59

ttctcagett
tgaccttcag
agcactcttg
acagaataaa
aggcctggece
ttgtaggatg
agtagtactg

actgctcttg

Homo sapiens

misc_feature
sequence of STARS59

tagccaatgt
agagctgttt
atgtcagtca
aagatagacg
atatttctca
gtttgactgt
ttggctcctyg

t

gagatcacgc cactgcactc cagcctgggg

caaacacaca
aggatacatc
tcaagggagg
ccaagaagcg
cagaccccac
tcgctccegtce
gttgcgtggt
cgggtgcecy
tcgcctgteg
cgttcagtgg
ccgggctccc
ggtgacggtt
ttgacctcgg
cagcgctage
<210>
<211>

<212>
<213>

60
2067
DNA
Homo

aagccagtca
cagcacccgg
gtttgagagg
atattcattt
aacccccaac
aggctctagt
ggggtggggce

ggacgtgggg

ggacgtctcc
ggaccttgtg
aagagtctcc
ggtgacggtg
tgggacaggt

aagcatggtc

sapiens

aggtgtttaa
gggaaacgtc
tagtccecgea
ctagcctgta
ccaccccacce
cacaccgtgt
cggctgtgga
cgtggggegt
cctectggtce
ggtggaagtc
ccggaggcgyg
atgtacttcg
cagctttgeg

ccgagg

.53.

ttcactattg
cagtccttcc
ctcaaataaa
tgacaccagt
cagttgatat
tggattectc

gaatatagat

gacagagcaa
ttcgacggtg
gatgggtggg
agcggtgatg
gccacccaag
cccacccete
ggttttggaa
cagaggaggyg
gggtggggtyg
ccctctcetga
accatccctt
ggccttgggc
gaggcctegyg

gagtccegtg

accatttgct
tggactactt
tggaaatggg
tgcttcagtc
ggcgcagggce
atcttccctce

tcataaagaa

gactccatct
tcaggctcag
gtggaatcta
gcctaaggaa
agggagaatc
ccacctcgtg
cctccagcegt
gataaagcgg
gccagagcect
cctacgctce
tggactttag
aggctcacaa
gccaatgcag

cgtccttcca

PCT/EP2005/053251

caagtatagt 1020
gcatgcttcce 1080
cccatttact 1140
catctccatt 1200
acatgtttaa 1260
tccttaggaa 1320
ctaatggagt 1380
1401

cagaaacaaa 60
gtctcttgac 120
ttttgtggcec 180
gcecectecge 240
gggctcgeca 300
aaatgggctc 360
gtgtgcgtgg 420
cggtgtceccg 480
tgggaactcg 540
acatcttcgce 600
ccgacgaagg 660
ggatgctgac 720
aggtatccat 780
gagactcatc 840
866

SUBSTITUTE SHEET (RULE 26)
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<220>
<221>
<223>
<220>
<221>
<222>
<223>

<400> 60
agcagtgcag

gcaaaaaata
aaactggact
cgccacctge
ctgcacaccc
ctgagaaatg
cccatgagat
gtggtgagtc
tgatgggccce
ggctcaaagc
agtgcagcct
attacccatc
‘aatacagtat
tatgtgttaa
ttaggttttt
cntctnaccc
cagaaatgtt
tgagagagct
aataggcata
tgcaaaacac
gagaccagga
agtaaatact
gtcatttaat
agaaactcag
gttccegtece
ctcgtcataa

caaaccatga

misc_feature
sequence of STAR60

misc_feature
(92)..(1777)
n is a, ¢, g, or t on various positions

aactggggaa
acacccctca
tcgtagaagc
atacaaacct
tcgtgecttce
tattcatcct
gctctgctat
ctgggctgtg
ctgaattctc
ctggcccaga
tctectcecac
tttgtttctc
ataattgtat
tggaccgttt
ggcgaagtca
ccatgttgtt
agcttgtgtce
cttggccatc
aaactacatt
caacgtcagt
gctgcaggeg
tcatactcag
cctcacagca
aacggttcaa
aagcagtcag
ggcggggagt

aagaatgagg

gaagaagagt
ccaggtggca
taattgcttt
gtcagccgac
acactggceceg
tcaaagccect
ccccatctet
ctgtgatgtg
tatctctage
tgccaccttt
caggaactct
cgtgtgatcg
aattattctt
atgttactgg
aaagttatat
caanggtcaa
actagtatct
tctactaatg
acatcattcg
acacatatga
ttagatagaa
tacgtgccaa
tcccacggtg
cacatatgcg
accccgagtg
gntctgtttc

cagtattcan

.54.

ccctacacca
tnattactct
atccagagcce
cccaaagccc
ttccccaage
gctcatgtgt
cctgccccat
ttcgectgen
acctgtgctce
tccagggtgce
tgcagcccceca
tattattaca
aatacagtat
taaagcttta
gtgcattttc
ctgtctacac
cccecttctea
actgaagttt
agtgccaatt
agaggaaact
tatggtgacg
gcactgctat
taattatttt
agaagtcgca
cacactctcg
agccagatgc

gagcagatgg

cttaatactc
ccttcattga
acctgcatac
tcagtcgcac
ctggggcata
cctnntcaac
agcttaggca
atgtntgttc
agtaaaggct
ttccggggge
cccctgagea
gaattatata
ataattatac
agtcaacagt
aacttcttga
atatcatagc
taagcttaat
ttatttatta
ttgccacctt
gcccgagaac
agagttacga
aagcgctctg
cattatcccc
gccggtcagt
acccctgtce

tttatgcatc

ngctgggcag

PCT/EP2005/053251

aaaagtactc 60
gaaaattagg 120
aaacctgcag 180
caagcctctg 240
ctncccagct 300
aggaaaatct 360
nacttctgtg 420
ttccccacaa 480
tgggaaacca 540
caccaaccag 600
cctgcaccce 660
ctgtattctt 720
aaatacaaaa 780
gggacattag 840
ggggtcggta 900
taattcacta 960
acacatacct 1020
tagatgtcat 1080
gaccctettt 1140
tgaagttcct 1200
ggatgacgag 1260
tatgtgtgaa 1320
atgagggaac 1380
gagagagcag 1440
agcagactca 1500
tcagagtacc 1560
taaggctggg 1620

SUBSTITUTE SHEET (RULE 26)
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cttcagaata
aaatagccaa
tgtaaaatcg
cctgctgeca
cttecctctaa
aggcccctag
cagcattcag

actggcagca

<210> 61
<211>
<212>

<213>

DNA

<220>
<221>
<223>
<220>
<221>
<222>
<223>

<400> 61
cagccceccac

cagaggccaa
gccgagagtn
gatggcactg
ctggggtatg
aggacagcca
tecttttetgg
agggctggee
cctectgtgg
aggagaggga
gaatccaaag
aagcagggag
taggaaggat
agggccecgt

ggctgggtga

1470

gctggaaagc
agtccctagg
cacctgagtc
ccaagtgggce
cttcacctce
ccagggtccce
gatggtctge

ctagecceegg

Homo sapiens

misc_feature
sequence of STAR61

misc_feature
(130)..(976)
n is a,

c,

atgcccagcec
ggccctgett
ctcttgtgaa
tggcangaag
gacccggggce
ctggagagct
gtctgtgtge
ttgcctegtg
gtgcaggcct
tggcagtgga
tgggcatgca
cctggecagg
ggacggttgt
ggtgggttgyg

ccaggnctgg

tcaagtnatg
ctgtaagggg
tectggtett
catggttcag
aaaggcacag
ggccccegge
gttcatgtag

ctecetgt

ctgtgctcag
cggggacggt
ggaggggtca
tgaantagtg
cntctgttct
ccaggcagag
tctgggectg
caaaggacca
gtgcgggtga
tgccetgtge
ctctgcactc
agggcccctg
gagacgggta
caccatctgg

ggtacagtag

.55.

ggacctgcaa
aaggtgtgcc
atgagtnctg
ctgtgtaagt
tgcacctggt
cccecggcage

acctttgttt

ctctgcageg
gggcctggga
ggaggggctg
tgggtgectn
agagcaggaa
gnacttgaga
ggcccttect
ctctagactg
cctgagagcece
aggatctgcece
atttctttat
ggagaaggca
agtcagaacg
gcectggagag

ccatgggage

gaaaaatcca
aggtgcaagt
ggtgtaccce
gctgagcggce
tcctccagea
tgcteccaget

tcagtctgtg

g, or t on various positions

gggcatggtyg
tgagcatggce
ctgcagctgg
gcaccccagg
ggtatggtga
ggccetgggyg
ctgctceecce
gtaccaagtc
agggctggcea
taatcatggt
tcatgtgtge
ctgatgggct
ggctgccecac
ctgctcagga

aggtgcttac

PCT/EP2005/053251

ttgtttngat 1680
ggagctctaa 1740
agtgaaaggt 1800
agccggacceg 1860
ctcagctgceg 1920
tcetteceea 1980
ctececgaggtce 2040

2067
ggcagagaca 60
cttggcecttce 120
ggaggagggc 180
cacggccage 240
ggacctcaaa 300
ccatcctgte 360
gggcttggag 420
tggcccatgg 480
ggtcagagtc 540
gaggctggag 600
ccatcccaac 660
gtgttccatt 720
ctcggeegag 780
ggctctctag 840
ctggggctgt 900

SUBSTITUTE SHEET (RULE 26)
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ccctgageag
ccnctgagtg
ggcttgectg
cagcccgagg
atctcagctce
accctagecec
tactgcattg
cttgcttcac
ggacagtcac

cagtcactgg

<210> 62
<211>
<212>

<213>

DNA

<220>
<221>
<223>

<400> 62
agtgtcaaat

ggtgaagtgg
atgtcacagt
tcttgtctea
atggaaggtc
ggcctctgea
atctccagcc
tggctccaaa
gtgctttggg
caggaggtag
cttctettte
cttgggaaaa
agaagaggcc
tcaactagac
atgtatatct

tttagctcag

1011

gggctgcatt
atgagnacac
agccacacag
acttcccaag
tggtcagaca
cacccttatc
agggaccaca
agtgcagccce
accaactcaa

ctgtgggtcect

Homo sapiens

misc_feature
sequence of STAR62

agatctacac
gtagagagaa
actgagacca
atttgcagtc
cgttttgtac
gcttcagatg
ccecectgeggt
atgtcatcat
ctattttgat
ttgctttggg
atttggtgag
ctttattcca
ctagatttgt
ttgttcatgt
tgtttggaat

cecegtectgt

gggtgctctg
ccttgttttg
cagatggatg
gttgtggcaa
ctgcggagtt
ctcteccaaa
cagtgtggca
tectgtecte
tactgctggg

gcagaggtgg

aaaacaagat
atgcatccat
gggggcttat
taggccectge
ttcttgettt
gatgtggtca
gttgctgttt
gctgcaccece
tcceegttgg
agagtttgga
actgttagct
aaacatagtc
acatctgggt
tgacatttag
atagtggage

tatgggcage

.56.

tgagcacaca
cagatgaatc
gtgtagctgg
actctgacag
gtgttgtaac
ggaacctgcece
gaaggaacat
ttgcagagtg

cccgtcacac

aatgtctgec
tctececcace
tcececageggg
tatttgatgg
agcagttcaa
gcttgttgga
gcttggcttg
aggaagaatg
gtatattccce
cctatgggta
ctggcegegg
acattgaaca
gttatgtcta
tcttgeettt
tatggtgtgg

cttgaagctc

cttctectatt
tgagcatgga
gacctgaggg
catgacccca
ccacacagct
ctttcecttce
gggttcagga
cgtecttccac

ggtgggcagg

catttttcca
caacctctge
cagaatgtgc
tgtgaaggct
agagcaggga
ggcgecttet
tctggetcte
tgcaggccca
taggtaagac
tgaggtaata
actgaattcc
ttgtggagaa
taaatagaat
tcggtggtga
cattttcatce

agtagctaat

PCT/EP2005/053251

cacctgagtc 960
gatgttaagt 1020
caggcagtcc 1080
gggaacacce 1140
ggagacagcc 1200
attttectet 1260
cccagatgga 1320
tgtgaagttg 1380
caacggatgg 1440

1470
aagataatgt 60
taaattgtcc 120
accaagcacc 180
tgcacctgge 240
gagctgcgag 300
gtggtccatt 360
catgeccttgt 420
tctcttttat 480
ccagaagaca 540
gacacagtat 600
acacagctca 660
tgagggacag 720
gctttggtgg 780
tttaaaaatt 840
tggctttttg 900
gaagaggtat 960

SUBSTITUTE SHEET (RULE 26)
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PCT/EP2005/053251

cctcactcece tccagagagc ggtcccctca cggctcattg agagtttgte a

<210>
<211>
<212>
<213>

63
1410
DNA
Homo

<220>
<221>
<223>

misc
<400> 63

ccacagcctg
atgccgaagce
cattacctct
tgagtggggyg
tgagacagtc
ctcegectece
ggtgcececgece
gttgcccagg
agtgctggga
ataaaatgca
agcgcgectg
gtccttgcete
tcagaggcct
tccteccegtg
agtgggggtc
tgggctgaaa
ttggaggagg
aacaaggcgce
actccatgct
cttggggaat
gcgagcggag
ccagagcgcyg
cgcgctgtgt

gggctecatgg

<210> 64

sapiens

_feature
sequence of STARG63

atcgtgetgt
tttgagcttt
tgtccagggg
ggactgcttg
tttectetgtt
tgggttcaag
accatggctg
ccggteecega
ttagaggctt
aaataagatg
tcctgaagea
ttacagagga
ctcacgggtg
cggggcatgt
tectgggctge
gcgcagcccg
gaggggccga
cgcgtteteg
cggaggactg
cggggecttyg
cagaggctgg
aggtgcagaa
agagggcgcc

gttcccageg

cgatgagagg
ttgtttectgg
aggggctggg
ggctgaccac
gcccaggcetg
tgattcteccet
gctaattttt
actcctgceec
gagccactgc
atataaacac
tcgececctet
gtgagctgcee
ttctgggttg
ccaggccgcec
tgtggggact
aggggaggtc
ggagccggceg
atggggtggg
gcgteegege
gactggaccc
gcagccecgg
ccagaggctg
cacccegtgg

gctcagacge

aatctgctct
cttaaccttg
ggagtgcctg
ataatattct
gagtgtaatg
gcttcagcectt
gtatttttat
tcaagtgata
gcctggccag
aaaggtgtga
gcaaaagcag
tatgcgtett
ctgccacttg
ctctctgaag
gggcaggcte
cccagggagg
acactccgtg
gtcecgetttce
cctgttccaa
tgggggcttce
ggaagcgctce
gteececgegge

ggcgaaccce

aagggtctga
gtggatttte
gagctgtagg
gctgegtatt
gcttgatagce
ccggagtage
tagcaatggg
cacctgectc
ctgcatattg
aataagatgg
gggtcagcat
ccagccactt
caggggtgct
gcttggecagg
ctggaagacc
cecgctgtegg
acggcccagg
ttttetcaaa
tgctgcececeg
gcggagceegg
gccaaagecyg
gctaacgaga

cttecetcaac

1011
gcggagggag 60
accctctggg 120
gacagagggc 180
aatttttttt 240
tcactgccac 300
tgggactgca 360
gttttgctat 420
ggcctcccaa 480
ttaattagac 540
acacctgctg 600
gtgttctecg 660
cctgggetge 720
gaggcggggc 780
tacaggtggg 840
tcecctgtgtt 200
gggtgggggce 960
aacgtcccta 1020
agctgcagtt 1080
gggccctgge 1140
gcectggeggyg 1200
ggcgctgete 1260
gaagaggaag 1320
tccatggacg 1380

1410

SUBSTITUTE SHEET (RULE 26)
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<211>
<212>
<213>

1414
DNA

<220>
<221>
<223>

<400> 64

18

Homo sapiens

misc_feature
sequence of STAR64

tggatcagat ttgttttata ccctcectte

actgtatctg
aagttcatga
gggaccacca
aaccccccaa
atatggtgac
ttcagtctct
ccagctctcea
gagatggggt
cccaccttgg
tgagaaagcg
ggacggtttt
gatgttettt
cctttggtga
ggtttctgtt
gccactttge
ctgcggaagg
gcgtgactee
atactgtctt
cacctccact
ttgcaagggce
atgctcagge
cgccgatggt
gccgecagggt
65
1310

DNA
Homo

<210>
<211>
<212>
<213>

tttcccatta
gtctecectac
ccccaccttt
atgagtcatt
ctgtttattt
ttectaatga
gagcacttgt
ctcattatgt
cctececcaaag
tttgttttge
ttteccttecag
tgcaagtaac
gctgcagtgg
ttttactgac
caggctggaa
ccctgecaca
tgttcaggcet
cacaccccct
tggattttaa
caggctcatc
tgagatggag
ggagggtect

cttttgagcee

sapiens

ttataatttt
cctectecca
catgctgctg
tttattgttt
gctecteatt
ggtgtctecge
tgtctgaaaa
tacccacact
tgctaggatt
ccttgetcete
ccectttgaag
gtgtectttte
atttgectttt
aatttgtttg
ggcagacttc
tgcagggcect
ggcacttcce
cctttcttet
atcctctgte
agccctgtee
cagaggcctg
cgaaagctct

cttaaaagat

.58.

tactgctctg
tttgcactgt
aatgagacat
ttatccagga
cgtatagtga
gtacctcatg
agcaattctt
agtcttgtet
ggtctcaaac
acaggcgtga
agatgacagt
agtctgtatt
tctctgggta
ttcaagaggt
ttgatttgtt
ttctggtgte
cggtcctceat

agagctgagc

gatacctgga

tgtggaattg
ctgctgetag
cagacgagca
ggggacgatg

ctect

agagttgtac
gcttgectga
ggacctttga
ttttagttca
atgtgtattt
ctctgcetett
tacaagacag
tatttaattt
ttctggctta
gcgacctegt
ttggggatag
ttcattatet
ttcttaaggt
caagagaaag
ttcccacceca
ctgttcacag
tcecttgeat
cccagectga
ggttttecctt
tattcggcac
aagcagcaca
cccagctcag

gcagagctat

PCT/EP2005/053251

atcacagtct 60
agggagccte 120
atgetttect 180
acagtgtttt 240
gggtttgctt 300
tecttcetaga 360
ccaagatagg 420
ctttttetta 480
aagcggtect 540
ccagcctgte 600
aattctaggt 660
ccctgeatta 720
tttctetttg 780
gaaagtgtga 840
gaggttcctt 900
acggggcagce 960
gtggacccgg 1020
ccttectecce 1080
tectttectgt 1140
aggaagatgc 1200
gcagagccte 1260
ctggggttgg 1320
tggcagggga 1380

1414
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<220>
<221>
<223>

<400> 65
gtgaatgttg

tcatttaaag
aaaagcagaa
taactctcct
gaatcatttg
tacattaaat
atactggcta
tgaaaccaaa
taaagaatca
ttttcaagta
tttcttctat
ctgttagaaa
gataattgtt
tgtctttttt
catagatata
tatttctect
tgttctecte
taaccttgaa
agggatattt
aggctggagt
acttcagccet
gtatttgtaa
<210>
<211>

<212>
<213>

66
1917
DNA
Homo

<220>
<221>
<223>

<400> 66

misc_feature
sequence of STAR6ES

atggatcaaa
gacaaaagat
ttctctcect
aactatctgce
attttggaat
atgtctggca
tggatgaagc
tacatcccaa
ccacaatatc
caccttgtct
gtgtttagtg
atatgacgag
ttctettttt
tattatactt
cacgtgccat
aatgctatca
cctgtgtcca
attgtcttat
gctgctgett
gcttctcgge
cccaaatggc

tagagacaat

sapiens

misc_feature
sequence of STARGE7

tatctttetg

gaggggttgg
gtgaagggac
ttaggtagag
aaagatagta
gtgttctaat
tccaatgttc
gaaattttte
atcagatttt
tcattcattg
atatttaaaa
gctttaattc
aaaacaactt
taagttctgg
ggtggtttge
ccecectattt
tgtgttctca
gcattcactt
cttttttttt
tcaatgcaac
tgggactgca

gtttcaccat

.59-

tgttgtttat
agtctgttca
agtgactcct
atatatccat
taaaatgtgt
tttacagttg
agattgcaaa
agaagaaaaa
ttttatatgt
tactttattt
tttttattta
cgccatctat
gaattgggat
gatacatgtg
tgcacccact
cccecaccece
ttgttcatct
gtttggttgt
tctttttgag
ctccacctece
ggcatgcacc

gttggccagg

caaagttaaa
agcaaagggt
attttccacc
gtacatttat
cccagtgttg
tccaaagata
gaaacttaga
aagagaaact
agaatattta
tttgtgaagg
atcaagttta
attttccget
tttatatcat
cagaacgtgc
aacctgttat
cgagaggccc
cccacttatg
tatatagcct
acagtcttgce
caggtttaag
actacacctg

ctggtctcga

PCT/EP2005/053251

ataaatgtgg 60
atattaggag 120
tcatttttac 180
aaaccacagt 240
atatacatca 300
atgttagggce 360
attttactaa 420
agtagcaaag 480
ttcagttctt 540
tttaaattta 600
tcagaaagtt 660
attatataaa 720
aattttttaa 780
aggtgtgtta 840
cgacattagg 900
cagtgtgtga 960
gtatctacca 1020
ccatcaggac 1080
tccgtcatece 1140
cgattctcca 1200
gctaattttt 1260

1310

aggatcctaa aattttgtga ccctagagca agtactaact atgaaagtga aatagagaat

gaaggaatta tttaattaag tccagcaaaa cccaaccaaa tcatctgtaa aatatatttg
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60

120



ttttcaacat
aaataattga
aaggttaccc
agtttcctge
cagcacttac
actgaggtac
tctatgtagg
tattccataa
gtaccacctt
aattttggta
ggaaaaggtc
aatgttggga
acttaagact
aaatttatgg
tggtatactc
tgtgtacagt
ctggatgaaa
atgtatatgc
aagaagccta
tatgtaacac
gcaaagacac
aaagtagaat
ttgtectcca
cattttttte
tttttggtte
atactctcat
gctttggttt
tattttgttg
atatttctta

atataaatag

<210> 67

WO 2006/005718

ccaggtattt
gttttccect
atacctacct
ttgactgtaa
tacaaccatg
agccgaactg
aagaagaaat
ttaatattaa
accctttetg
ctgtaggtat
aagaaagtaa
aagttttaat
ggacctttte
gctccttcta
tttcagatte
ctatatacat
tagcatatta
acatatatac
ttacttttta
acatttggcet
ccttgcatag
ttctgggtca
gaaaagtagt
cttattggtg
atgtctttta
tttcataatt
aatttcattg
ttttagcaaa
atctagataa

acgcatagct

tctgtgtaaa
tcactttgce
ctactaccgt
tgttttcagt
ctggaaacce
tcaggcaagg
ggacataccg
taaccctgga
gatgaatcct
aacagacaaa
ataatgcttc
acattttgcce
tctaaaaatt
agttctaccc
tttgtgtgta
atgtgtacct
tagaatattc
ataaatgtag
atggttgcat
tgttgtaaaa
gtctattcat
agcagtatge
aacagtaaca
aggtttggca
ttcectteet
ttctaaagga
ctgctttttg
ttcttctata
aatatttcaa

gtgtgatttyg

.60.

aggttgagtt
agtgagagga
ctagcatagg
ttcatcccat
aagagtaaat
ttgctgtect
tccaggaaat
cagaaactac
tcacatgttg
gagagaacag
tagaagacac
ctaaggaaaa
gtgcttgatg
aactcaccgc
tgtatatgtg
acatgtgtgt
ttttttettt
atatagctag
gatattccat
ttttggtatt
tectttgattt
tcatttaaaa
attgatggac
ttttccatat
gcaaatttgt
atttgacttt
aagtgactgce
ttataattgt
gatgttgtaa

taattagtta

gtatgctgac
aatcagtact
taaagtaatg
tgattcaaca
aggctgtgtt
ttggacttgce
agatatatgt
caagtttcta
atacatttta
aaaactagag
aaaaagaaaa
aaactacttg
tgaattaaag
aaaactgttc
tgtgtgtgtg
atatataaat
aaatatatat
gtaggcatte
cataggagta
aataaaatag
ttaccttagg
tgtcattgcea
tgcgtgtttt
gtttattggce
ggtgtgtctce
aaaaaaataa
tgtgttttta
gtatgctgga
ttacagtcce

tgtccattga

PCT/EP2005/053251
ttattgggaa 180
gtaattgtta 240
tacactgtga 300
gctatttatt 360
actcaacagg 420
ctgctttcte 480
tacatttcct 540
gacccttata 600
tccaaatgaa 660
atgaagtttg 720
atgaaatggt 780
ttgaaattct 840
caacacaggg 900
ctagtaggtg 960
tgtgtttgta 1020
atatatttac 1080
gtgcatacat 1140
atgtgaaaca 1200
tagtacaact 1260
cacatatcat 1320
acaaaattta 1380
tatttccaaa 1440
ctaaaacttg 1500
attttaattt 1560
aactttattt 1620
gacagccaat 1680
tatactttta 1740
acaaaaagtt 1800
ctctaaaatc 1860
tagatcc 1917
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<211> 26
<212> DNA
<213> Artificial

<220>
<223> oligo for making linker containing MCSII of pd2EGFP-link

<400> 67
gtacggatat cagatcttta attaag 26

<210> 68

<211> 24

<212> DNA

<213> Artificial

<220>
<223> oligo for making linker containing MCSII of pd2EGFP-link

<400> 68
gtaccttaat taaagatctg atat 24

<210> 69

<211> 52

<212> DNA

<213> Artificial

<220>
<223> primer for amplification of 0.37 kb from pd2EGFP

<400> 69
gatcagatct ggcgcgccat ttaaatcgtc tcgcgegttt cggtgatgac gg 52

<210> 70

<211> 41

<212> DNA

<213> Artificial

<220>
<223> primer for amplification of 0.37 kb from pd2EGFP

<400> 70
aggcggatcc gaatgtattt agaaaaataa acaaataggg g 41

<210> 71

<211> 36

<212> DNA

<213> Artificial

<220>
<223> primer for amplifying zeocin resistance gene ORF

<400> 71
gatcggatcc ttcgaaatgg ccaagttgac cagtgc 36

<210> 172

<211> 32

<212> DNA

<213> Artificial
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<220>
<223> primer for amplifying zeocin resistance gene ORF

<400> 72
aggcgcggec gcaattctca gtcctgcetee tc

<210> 73

<211> 40

<212> DNA

<213> Artificial

<220>
<223> primer for amplifying d2EGFP ORF

<400> 73
gatcgaattc tcgcgaatgg tgagcaagca gatcctgaag

<210> 74

<211> 52

<212> DNA

<213> Artificial

<220>
<223> primer for amplifying J2EGFP ORF

<400> 74
aggcgaattc accggtgttt aaacttacac ccactcgtgc aggetgecca gg

<210> 75

<211> 41

<212> DNA

<213> Artificial

<220>
<223> primer for amplifying d2EGFP gene

<400> 175
ttggttggtc atgaatggtg agcaagggcg aggagctgtt c

<210> 176

<211> 36

<212> DNA

<213> Artificial

<220>
<223> primer for amplifying d2EGFP gene

<400> 76
attctctaga ctacacattg atcctagcag aagcac

<210> 1717

<211> 42

<212> DNA

<213> Artificial

<220>

PCT/EP2005/053251

32

40

52

41

36

<223> oligo for preparing linker for creating MCS in pGL3-promoter-GFP
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<400>

-63.

717

cgatatcttg gagatctact agtggcgcge cttgggctag ct 42

<210>
<211>
<212>
<213>

<220>
<223>

<400>

78

50

DNA
Artificial

oligo for preparing linker for creating MCS in pGL3-promoter-GFP

78

gatcagctag cccaaggcgc gccactagta gatctccaag atatcgaget 50

<210>
<211>
<212>
<213>

<220>
<223>

<400>

79

40

DNA
Artificial

primer for amplification of EF-lalfa promoter

79

gatcggcgeg ccatttaaat ccgaaaagtg ccacctgacg 40

<210>
<211>
<212>
<213>

<220>
<223>

<400>

80

34

DNA
Artificial

primer for amplification of EF-lalfa promoter

80

aggcgggacc ccctcacgac acctgaaatg gaag 34

<210>
<211>
<212>
<213>

<220>
<223>

<400>

81

51

DNA
Artificial

primer for amplification of SV40 promoter

81

ttggttgggg cgcgccgcag caccatggcec tgaaataacc tctgaaagag g 51

<210>
<211>
<212>
<213>

<220>
<223>

<400>

82

55

DNA
Artificial

primer for amplification of SV40 promoter

82

ttggttggga gctcaagcectt tttgcaaaag cctaggcctc caaaaaagcc tecte 55
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