
REGULATORY NUCLEIC ACID ELEMENTS  5 BACKGROUND TO THE
INVENTION  TECHNICAL FIELD The invention relates to cis-active
nucleic acid sequences, so-called TE elements. The TE  elements
preferably originate from the CHO genome. Their use in expression
vectors, for  10 example, in stable cell populations permits at least twice
as high an expression of a gene of  interest in a desired chromosome
locus compared with vectors previously used. BACKGROUND
Mammalian cells are the preferred host cells for the production of complex
is biopharmaceutical proteins as the post-tranlational modifications are
human-compatible both functionally and from a pharmacokinetic point of
view. The main relevant cells types  are hydridomas, myelomas, CHO
(Chinese Hamster Ovary) cells and BHK (Baby Hamster  Kidney) cells.
The host cells are increasingly cultivated under serum- and protein-free
production conditions. The reasons for this are the associated reduction in
costs, the 20 reduced interference in the purification of the recombinant
protein and the reduction of the  potential for introducing pathogens (e.g.
prions and viruses). The use of CHO cells as host  cells is becoming more
and more widespread as these cells adapt to suspension growth in
serum- and protein-free medium and moreover are regarded and
accepted as safe  production cells by the regulatory bodies. 25 In order to
produce a stable mammalian cell line which expresses a heterologous
gene of  interest, the heterologous gene is generally introduced into the
desired cell line together  with a selectable marker gene, such as
neomycin phosphotransferase (NPT), by  transfection. The heterlogous
gene and the selectable marker gene can be expressed in a 30 host cell,
starting from an individual or separate co-transfected vectors. Two to
three days  after the transfection the transfected cells are transferred into
medium containing a  -I selective agent, e.g. G418 when using the
neomysin-phosphotransferase gene (NPT gene)  and cultivated for a few
weeks under these selective conditions. The emergent resistant  



cells which have integrated the .exogenous DNA can be isolated and
investigated for the  expression of the desired gene product (gene of
interest). s For biopharmaceutical production, cell lines with a high stable
productivity are required.  The expression vectors for production cells are
equipped with strong, usually constitutively  expressing promoters and
enhancers such as CMV enhancer and promoter, for example, to  allow
high product expression. As the expression of the product has to be
guaranteed over  10 the longest possible time, cells are selected which
have the product gene stably in their genome. This is done with selectable
markers such as e.g. neomycin- phosphotransferase (NPT) and
dihydrofolate reductase (DHFR). By the chance integration of the
expression vectors in the host cell genome, cells are  is obtained with
different levels of expression of the desired gene product, as its
expression is  not determined solely by the strength of the previous
promoter or the promotor/enhancer  combination. The chromatin structure
present at the integration site can affect the level of  expression both
negatively and positvely. Increasingly, therefore, cis-active elements
which positively influence the expression at the chromatin level are
integrated in 20 expression vectors. These include locus control regions
(LCR) which occur for example in  the 5' region of the (3-globin genes (Li
et al., 2002) and in the 3' region of the TCRo. gene.  They cause high
tissue-specific expression of a coupled transgene in the chromatin, which
is characterised by its independence of position and dependence on copy
number. These  properties indicate that LCRs are capable of opening
chromatin in their native tissue (Ortiz 25 et al., 1997). There are various
forms of (3-thalassaemia in which the (3-globin locus is  intact but is not
expressed. The reason for the lack of expression is a major deletion in the
5' direction of the (3-globin genes. The deletion of this (3-globin LCR leads
to a closed  chromatin configuration which extends over the entire locus
and leads to suppression of  gene expression (Li et al., 2002). LCRs
colocalise with DNA.se I-hypersensitive sites (HS) 30 in the chromatin of
expressing cells. The occurrence of HS also indicates open chomatin,
The HS contain a series of different general and tissue-specific binding
sites for  -2 



transcription factors. By the interaction of the transcription factors with the
DNA the open  chromatin structure of HS is produced (Li et al., 2002).
Many LCRs are known to be made  up of a number of HS the functions of
which can be more or less separated from one  another. The TCRa gene
for example is expressed under endogenous control only in 5 T-cell tissue.
The locus exists in various chomatin modes depending on the tissue and
expression status. In the 3' region it has a locus control region which has 8
HS. HS 2 - 6, a  6 kb partial fragment of the LCR, has a
chromatin-opening activity and is not tissue  specific. The tissue specificity
is imparted to the T-cell-specific expression in the thymus  by HS7, 8 and
1 (3 kb). Only in the complete combination of all the HS is the TCRaLCR
io functionally complete (Ortiz et al., 1997). A more precise subdivision
and specification of  the individual HS functions of the TCRaLCR can be
found in (Ortiz et al., 1999). This  Example shows that LCRs are
functionally very complex and may be made up of different  control
elements such as enhancers, silencers and isolators. Other Examples of
the  division of the LCR functions between various domains are the TCRy
locus and (3-globin 1s locus. The former is made up of the DNAse
I-hypersensitive site HsA and the enhancer  3'Ecy1. The TCRy-LCR, in
addition to having its usual functions, is also thought to play a  part in the
recombination of of the TCRy genes (Baker et al., 1.999). The (3-globin
locus  has five HS with distinguishable functions which also require the
tissue-specific promoter  in order to function fully. LCRs could also play
another important role in the tissue 20 specific demethylation of DNA, as
DNA methylation results in a closed chromatin  structure and the
inactivation of genes. A mechanism of activity which activates gene
expression by increased historic acetylation would also be possible (Li et
al., 2002).  Scaffold/Matrix Attachment Regions (S/MARs) are DNA
sequences which bind with a 25 high affinity in vitro to components of the
matrix or the scaffold of the cell nucleus. They  form the structural and
possibly also functional boundaries of chromatin domains (Zahn- Zabal et
al., 2001). S/MARs are capable of interacting with enhancers and of
locally  increasing the accessibility of the DNA in the chromatin and in this
way can increase the  expression of stably integrated heterologous genes
in cell lines, transgenic animals and 30 plants (Klehr et al., 1991; Stief et
al., 1989; 7enuwein et al., 1997; Zahn-Zabal et al., 2001).  



However they cannot totally shield a chromosomal locus from nearby
elements in order to  -3 allow position-independent expression (Poljak et
al., 1994). The effect of the MARs can  be used to increase the proportion
of (highly) expressing cell clones or transgenic animals  in a transfection
experiment (McKnight et al., 1992; Zahn-Zabal et al., 2001). However,
MARs have also been reported which do not impart high expression but
play an important 5 part in the correct regulation of development-specific
genes (McKnight et al., 1992).  Isolators are defined as a neutral boundary
between neighbouring regions which influence  one another, e.g. between
active and inactive chromatin (boundary elements). They may  restrict the
effect of enhancers or isolate entire DNA domains against them and shield
io stably transfected reporter genes from positional effects (Bell and
Felsenfeld, 19')9:.  Udvardy, 1.999). Thus, these elements render the
expression independent of the genomic  position. They may also prevent
the silencing of transgenes in the absence of selection  pressure (Pikaart
et al., 1998). Another presumed function of isolators is the restriction of
replication territories (Bell and Felsenfeld, 1999). The first isolators that
were described 15 are scs and scs' from Drosophila. They constitute the
boundary for the hsp70 heat shock  genes and suppress positional effects
(Udvardy et al., 1985). As another element with an isolating function, a
GC-rich fragment from the dhfr gene  (Chinese Hamster) was found,
containing CpG islands (Poljak et al., 1994). The fragment  20 on its own
exhibited no influence whatever on reporter gene expression. Situated
between an expression promoting SAR and the reporter gener, however,
the fragment was able to  substantially prevent the expression-enhancing
effect of the SAR element. Possibly, this  GC-rich fragment blocks the
chromatin-opening mechanism of the SAR element and  consequently
acts as an isolator. Elements with extended CPG islands are methylated
with 25 a higher probability as they are recognised by a DNA
methyltransferase which converts  cytosine into 5-methyleytosine.
Consequently, inactive chomatin is formed (Poljak et al.,  1994). Aronow
and colleagues defined in the first intron of the human ADA gene
(Adenosin  30 deaminase) a new regulatory element which substantially
contributes to expression which  



is dependent on gene copy number but independent of position (Aronow
et al., 1995). The  -4 element is up to 1 kb in size and only functional when
it flanks a 200 bp T-cell-specific  enhancer. If only one of the two
segments is present or if the segments are wrongly  arranged in their
sequence and orientation, the element is non-functional as this prevents
the formation of DNAse I-hypersensitive sites on the enhancer. s In their
Patent WO 02/081677 the firm Cobra Therapeutics describe another
chromatin- influencing element. The Ubiquitous Chromatin Opening
Elements (UCOEs) are  responsible for an open chromatin structure in
chromosomal regions with ubiquitously  expressed household genes
(human hnRNP A2 gene, human (3-actin gene, human PDCD2 10 gene).
All these genes have CpG-rich islands in the untranslated regions which
azrc;  relatively weakly methylated. The absence of methylation of CpG
islands indicates that  there is active chromatin at this point. The UCOEs
help to provide a strength of expression  which is independent of the
genomic environment and the nature of the cell or tissue. 15 The firm
Immunex also describes cis-active DNA sequences which bring about an
increase  in expression (US 6,027,915, US 6,309,851). The element
referred to as the expression  augmenting sequence element (EASE)
demands a high expression of recombinant proteins  in mammalian cells,
is not active in transient expression systems and does not have the
typical sequence properties found in LCRs and S/MARs. It is also not a
sequence which 20 codes for a trans-activating protein as it does not
contain an open reading frame. The  fragment is 14.5 kb long, originates
from the genomic DNA of CHO cells and can increase  the expression of a
stably integrated reporter gene eight fold. Over 50% of the activity of  the
element is restricted to a 1.8 kb long segment, while the first 600 base
pairs of this  segment are essential for correct function, An additional
property of sequence sections 25 with a high EASE activity is the
presence of a number of HMG-1(Y) binding sites, HMG- I(Y) proteins
belong to the family of the high mobility group non-histone chromatin
proteins. They are also referred to as "architechtonie transcription factors"
and form a new  category of trans-regulators of mammalian genes.
HMG-I(Y) proteins recognise 80-rich  



sequences and bind to their so-called AT hooks (DNA-binding domains) in
the small DNA 30 fork. This can lead to local changes in the DNA topology
and consequently to altered gene  expression. -5 The authors of US
Patent 6,309,841 presume that the effects of EASE are connected with
the MTX-induced amplification of the integrated plasmid. In MTX-induced
gene  amplification, so-called breakage fusion brdige cycles occur. It is
easy to imagine a role s for the HMG-I(Y) proteins in the structural
alteration of the DNA which lead to the  formation and removal of the DNA
breakages. Other elements for increasing gene expression in mammalian
cells are described in Kwaks  et al., 2003. These so-called STAR
elements (Stimulatory and Anti-Repressor Elements)  10 originate from
the screening of a human gene library with 500 to 2100 bp DNA
fragments. The screening was carried out using a. specially designed
reporter plasmid. The expression  of the reporter gene was only possible
when it was functionally linked with an anti- repressor element from the
human. gene bank. With the STAR elements thus obtained the  authors
were able to protect transgenes from postional effects in the genome of
mammalian 15 cells. A comparison with the mouse genome showed that
the majority of these STAR  elements occur in both the human and the
murine genome and are highly conserved within  these two species. A
major problem in establishing cell lines with a high expression of the
desired protein  20 arises from the random and undirected integration of
the recombinant vector in  transcription-active or -inactive loci of the host
cell genome. As a result, a population of  cells is obtained which show
completely different expression rates for the heterologous  gene, while the
productivity of the cells generally follows a normal distribution. In order  to
identify cell clones which have a very high expression of the heterologous
gene of 25 interest it is therefore necessary to check and test a number of
clones, resulting in high  expenditure of time, labour and costs. Attempts
at improving the vector system used for  the transfection are therefore
directed at even allowing or increasing the transcription of a  stably
integrated transgene by the use of suitably cis-active elements. The
cis-active  



elements which act at the chromatin level include for example the locus
control regions, 30 scaffold-matrix attachment regions, isolators, etc.,
already described. Some of these  elements shield certain genes from the
influces of the surrounding chromatin. Others  -6 exhibit an enhancer-like
activity, although this is restricted to stably integrated constructs.  Yet
other elements combine several of these functions in themselves. Often it
is not  clearly possible to assign them precisely to a specific group. In
stable cell lines the  expression of the transgenic product gene thus
underlies chromosomal positional effects to 5 a considerable extent. This
phenomenon is based on the influence of the chromatin  structure and/or
the presence of intrinsic reluatory elements at the integration site of the
foreign DNA. This leads to very variable expression levels. During the
selection of cells,  therefore, frequently clones with a very low or
completely absent product expression are  frequently produced. These
chromosomal postional effects are also the reason why the to generation
of stable production cell lines which express a high level of a therapc is
protein is generally a time consuming, high-capacity and expensive
process. Stable cell  lines with high productivity are usually produced by
selection with positive selectable  markers, frequently combined with
agent-induced gene amplification (e.g. dihydrofolate
reductase/methotrexate or glutamine synthetase/methioninesulfoximine).
The pools and 15 clones which are produced with this selection strategy
are investigated for high and stable  expression in a complex screening
process. The majority of the clones produce no or only  average amounts
of product and only a few are high producers. The proprotion of high
producers in a mixed population can be increased, for example, by a
mutation in the  selectable marker (Sautter and Enenkel, 2005, WO
2004/050884). However, it is desirable 20 to further increase the specific
productivity of each individual clone as well as the  proportion of high
producers within a transfected cell population. The specific productivity of
stably transfeeted cells, particularly CHO- or other production- relevant
cells, and the proportion of high producers in a transfection batch should
be  25 increased. This should result in the last analysis in a more efficient
cell line development. Consequently more and higher producing cell lines
could be established in a shorter time  



and thus save on labour, time and costs. 7 SUMMARY OF THE
INVENTION The present invention relates to regulatory nucleic acids,
particularly a nucleic acid having  SEQ ID No. 1, known as a "TE
element", or a fragment or derivative thereof, which leads  to an increase
in the transcription or expression of.a gene of interest in stably transfected
5 cells. Surprisingly, it has been shown that the use of a TE element of
this kind on an  expression vector in conjunction with a promoter, a
product gene, a selectable marker and  optionally an enhancer in stable
integration into a host genome, such as the CHO-DG44  genome, for
example, overcomes, shields or cancels out the chromosomal positional
effects. As a result, both the proportion of high producers in a transfection
batch and also  10 the absolute expression level are increased. The
invention further relates to expression vectors which contain transcription-
or  expression-increasing regions, fragments or derivatives of SEQ ID No.
1, preferably the  TE elements TE-00 (SEQ ID No. 2), TE-01 (SEQ ID No.
3), TE-02 (SEQ ID No. 4), TE is 03 (SEQ ID No. 5), TE-04 (SEQ ID No.
6), TE-06 (SEQ ID No, 8), TE-07 (SEQ ID No.  9)5 TE-08 (SEQ ID No.
10), TE-10 (SEQ ID No. 12), TE-11 (SEQ ID No. 13), TE-12  (SEQ ID No.
14), TE-13 (SEQ ID No. 15), TE-14 (SEQ ID No. 16), TE-15 (SEQ ID No.
17), TE-16 (SEQ ID No. 18), TE-17 (SEQ ID No. 19), TE-18 (SEQ ID No.
20) and TE-21  (SEQ ID No. 21). In view of their small size TE-06 , TE-07
and TE-08 and TE-13 (SEQ  20 ID No. 15) are particularly preferred. SEQ
ID No. 1 originates from a sequence region located upstream of the
coding region of  the ubiquitirVS27a gene, which was isolated from CHO-
cells, the gene coding for an  essential protein in the ribosome metabolism
of the cell. 25 Compared with the expression vectors used hitherto, the
additional introduction of the  cis-active TE elements into expression
vectors results in a productivity of stably  transfected cell pools,
particularly CHO-DG44 cell pools, which is up to seven times  higher. In
transient transfections of CHO-DG44 cell pools, on the other hand, no
increase 



30 in productivity can be achieved by introducing the TE elements. Thus,
the increase in  productivity observed in the stable cell pools is not based
on an enhancer present in the TE  8 elements. Thus, chromosomal
integration is absolutely essential for the increase in  productivity caused
by TE elements, This is an indication that TE elements may suppress,
shield or cancel out negative chromosomal positional effects. As a result,
cis-active  elements have been produced and identified which are
characterised by their particular 5 suitability for selecting and enriching
high producing cells and are therefore capable of  reducing the
expenditure on time, costs and capacity in the isolation and identification
of  high producing clones. Possible applications for the invention include
the development of high producing cell  io lines as required for example in
the manufacture of biopharmaceuticals, in analytical ceul- based assays,
in high throughput screenings of substances or in the production of
recombinant protein products for NMR spectroscopy, other assays, etc.
Because of the  higher specific productivity and the reduction of cells
which express little or no product,  more and higher producing cell lines
can be established in a shorter time and thus labour is and costs can be
saved. Other possible application are the production of robust improved
host cell lines (e.g. the introduction of anti-apoptosis or glycosilation
genes), transgenic  animals or plants and in gene therapy. The invention
does not arise from the prior art.  20 The nucleic acid with SEQ ID No. 1 is
a nucleic acid sequence isolated from the genome  of Chinese hamsters
(Cricetulus griseus). It comes from a sequence region located  upstream
of the coding region of the ubiquitin/S27a gene. 25 The nucleic acid with
SEQ ID No.1 has an average GC content of 44% and does not  contain
any lengthy passages of GC repeats. This GC content is comparable with
the  average GC content of about 40% described for genomic DNA of
mammals (Delgado et  al., 1998). The search for CpG-rich regions using
newcpgseek (EMBOSS sequence  analysis package) resulted in only five
very short sequence regions which have an 



30 absolutely increased frequency of CpG dimers and/or an increased
proportion of CpG in  relation to GpC: nucleotides 2242 - 2259 (18 bp),
3129 - 3146 (18 bp), 3215 - 3240 (26  -9 bp), 3417 - 3461 (44 bp) and
3658 - 3788 (131 bp) of SEQ ID No. 1. The search results  show that the
nucleic acid sequence does not contain any extended CpG islands.
Moreover, SEQ ID No. 1 contains two tandem repeats (nucleotides 2179 -
2244 and  nucleotides 1027 - 1080) and two inverted repeats (nucleotides
8 - 47 and nucleotides  s 1726 - 1766), which were identified by the
EMBOSS programmes etandem and einverted. TE-08 accordingly
contains an inverted repeat. In the sequence region between 1 bp and
1578bp there is therefore one tandem repeat and one inverted repeat.
Parts of the nucleic acid with SEQ ID No.1 have already been described in
WO 97/15664:  10 nucleotides 1579 to 3788 of SEQ ID No. I correspond
to the nucleotides Ito 2201 of ID No.5 from WO 97/15664, but with a
difference. During the production of SEQ ID No.l  according to the
invention, four additional nucleotides were introduced, as a result of the
cloning process, formed by a reaction of filling an existing ECORI cutting
site. This  insertion of the additional four nucleotides took place between
mucleotide 357 and 358 of is sequence SEQ ID No.5 from WO 97/15664.
Nucleotides Ito 1578 of the nucleic acid  sequence with SEQ ID No. I from
the present invention, however, constitute new hitherto  unknown
sequence regions which were isolated within the scope of this invention.
Also,  WO 97/15664 did not disclose that SEQ ID No.1 from the present
invention or fragments  or derivatives thereof increase the transciption or
expression of a gene of interest 20 irrespective of the chromosomal
integration site when they are functionally linked to a  promoter/enhancer
combination which allows the transcription of the functionally linked  gene
of interest. Rather, WO 97/15664 discloses the use of 5'UTR sequences
of the  ubiquitin/S27a gene as promoter, while the sequence region from
position -161 to -45  according to Figure 5 in WO 97/15664 is essential for
promoter activity. This sequence 25 region is only partly present in the
nucleic acid of SEQ ID No. 1 according to the invention  and a fragment
derived therefrom with SEQ ID No.2 (position -161 to -89 according to
Figure 5 in WO 97/15664). The other fragments and derivatives of SEQ ID
No.1 do not  



contain this sequence region at all. Moreover, the nucleic acid of SEQ ID
No. I according  to the invention, when using standard alignment
algorithms such as BLAST, show no 30 sequence homologies with the
nucleic acids sequences described in the following patent  -10
applications, which can also positively influence the expression at the
chromatin level in  cis: a) UCOE nucleic acid sequences from WO
00/05393  b) EASE nucleic acid sequences from US 6,309,841 5 c) STAR
nucleic acid sequences from WO 03/004704 No extensive sequence
homologies to these nucleic acid sequences a) to c) could be found  even
with more complex alignment strategies. io DESCRIPTION OF THE
FIGURES FIGURE 1: SCHEMATIC REPRESENTATION OF THE BASE
VECTORS The vectors shown under A were used to express a
recombinant monoclonal IgGI antibody  in CHO-DG44 cells. "E/P" in this
case is a combination of CMV enhancer and hamster  ubiquitin/S27a
promoter, "P" is merely a promoter element and "T" is a termination signal
is for the transcription which is necessary for the polyadenylation of the
transcribed mRNA.  The position and direction of transcription initiation
within each transcription unit is  indicated by an arrow. For cloning TE
elements an Spel cutting site ("Spel") is present in  front of the
promoter/enhancer combination. The amplifiable selectable marker
dihydrofolate reductase is abbreviated to "DHFR". The selectable marker
neomycin 20 phosphotransferase contains the point mutation D227G and
is abbreviated to "D227G"  accordingly in the Figure. The "IRES" element
originating from the encephalomyocarditis  virus acts as an internal
ribosomol binding site within the bicystronic transcription unit and  allows
translation of the following freen fluorescent protein "GFP". "HC" and "LC"
code  for the heavy and light chains, respectively, of a humanised
monoclonal IgGl antibody. 25 The vector shown under B was used to
express the recombinant protein MCPI in CHO- DG44. "E/P" is a
combination of CMV enhancer and CMV promoter, "P" is merely a  



promoter element and "T" is a termination signal for the transcription
which is needed for  the polyadenylation of the transcribed mRNA. The
position and direction of transcription 30 initiation within each transcription
unit is indicated by an arrow. For cloning the TE  -11 element, a sequence
region "A" with cutting sites for restriction endonucleases (adapter) is
inserted before the promoter. The selectable marker neomycin
phosphotransferase contains the point mutation F2401 and  5 is
accordingly abbreviated to F240I in the figure. The IRES element
originating from the  Encephalomyocarditis virus acts as an internal
ribosomal binding site within the bicistronic  transcription unit and allows
translation of the subsequent red fluorescent protein "dsRed".  "MCP-1"
codes for human monocyte chemoattractant Protein-1. to FIGURE 2:
SCHEMATIC REPRESENTATION OF AN MCP-1 BASE VECTOi. The
vector shown here was used to express the recombinant protein MCP-I in
CHO-DG44  cells, "E/P" is a combination of "E/P" is a combination of CMV
enhancer and CMV  promoter, "P" is merely a promoter element and "T" is
a termination signal for the  transcription which is needed for the
polyadenylation of the transcribed mRNA. The is position and direction of
transcription initiation within each transcription unit is indicated  by an
arrow. For cloning the TE element, a sequence region "A" with cutting
sites for  restriction endonucleases (adapter) is inserted before the
promoter. The selectable marker  dihydrofolate reductase is abbreviated
to "dhfr" in the figure. The IRES element  originating from the
Encephalomyocarditis virus acts as an internal ribosomal binding site 20
within the bicistronic transcription unit and allows translation of the
subsequent red  fluorescent protein "dsRed". "MCP-1" codes for human
monocyte chemoattractant  Protein-1. FIGURE 3: 5' SEQUENCE OF THE
CHO UBIQUITIN/S27S GENE 25 The sequence region comprising 3788
bp (SEQ ID No. 1) was isolated from the genome of  CHO (Chinese
Hamster Ovary) cells and is located upstream of the coding region of the
Ub/S27a gene, which is a fusion between a ubiquitin unit (Ub) and a
ribosomal protein of  the small ribosome subunit (S27a). 



-12 FIGURE 4: GRAPHIC REPRESENTATION OF THE TE ELEMENTS
00 TO 12 This figure schematically shows the genomic sequence region
of 3788 bp, which was  subcloned in a plasmid, located upstream of the
coding region of the CHO ubiquitin/S27a  gene. From this genome
sequence (SEQ ID Nr. 1) also known as TE element A, partial 5 fragments
of different lengths, hereinafter referred to as TE elements, were
prepared. TE  element 00 (SEQ ID Nr. 2) was isolated from a subclone of
this sequence as a Sac II  restriction fragment and cloned into the Spel
cutting site of the target vectors pBID-HC  and pBING-LC. These
contained either the gene for the heavy chain (HC) or light chain of  an
IgGI (see figure lA). As a result, expression vectors were formed in which
the TE 10 element 00 is positioned in direct and reversed orientation
upstream of the promoter. The  TE elements 01 to 12 were produced by
PCR with various pairs of primers (see Figures 5  and 6) and cloned into
the base plasmid pTE4/MCP-I (Figure 1B) and pTE5/MCP-1  (Figure 2)
via BamHI/BsrGI. 15 FIGURE 5: TE ELEMENTS 00 TO 12 This Table
shows the size and the starting and end positions of the TE elements 00
to 21,  which were produced from the TE-A sequence (SEQ ID No. 1). For
the fragments  produced by PCR, the primers used are additionally
specified. The size gradations of the  elements are about 500 by and have
deletions at the 5' or 3' end, compared with the starting  20 sequence
TE-A (SEQ ID No.1). FIGURE 6: PRIMER FOR SYNTHESISING THE TE
ELEMENTS 01 TO 12 The primers are shown in the 5'-3' direction.
Primers with "for" in their name are primers  in direct orientation of SEQ ID
No. 1, primers with "rev" are those in reverse orientation.  25 Each primer
consists at the 5' end of six nucleotides followed by a BamHI or BsrGI
cutting site and a sequence of about 20 to 30 nucleotides which is 100%
homologous with a  sequence portion in SEQ ID No. 1. The region of the
primer homologous with SEQ ID  No. I is shown in bold. One for primer
and one rev primer was used to amplify a sequence  region of SEQ ID
Nr.1. The resulting PCR product was cloned into the base plasmid  30
pTE4/MCP-1 (Figure 1B) or pTE5/MCP-1 (Figure 2) via BamHI and BsrGI.



-13 FIGURE 7: FACS MEASUREMENT OF THE TRANSFECTION
SERIES B The Figure shows the relative increase in GFP expression in
cells with the TE element 00  compared with cells without the TE element
00. For this, CHO-DG4 cells were transfected  with the plasmid
combinations pBlNG-LC and pBID-HC, which differ from one another 5
only in the presence and orientation of the TE element 00. After a two to
three-week long  selection of the transfected cell pools in HT-free medium
with the addition of 6418, the  GFP fluorescence was measured by FACS
analysis. Each graph, with the exception of the  untransfected CHO-DG44
cells (DG44) serving as a negative control, constitutes the  average of the
GFP fluorescence from, in each case, 10 pools of transfection series B. 10
20000 cells were studied per pool. "Control" denotes the base plasmids
pBINf,-L. and  pBID-HC, "reverse" denotes a reverse oritentation of the TE
element 00 in the base vectors  while "direct" indicates a direct orientation
of TE element 00 in the base vectors. FIGURE 8: FACS MEASUREMENT
OF TRANSFECTION SERIES C 15 The Figure shows the proportion of
dsRed2-expressing cells in stable cell populations  which contained the
TE elements 01, 02, 05, 06, 08 or 09, compared with cells in cell
populations which did not contain a TE element. For this, CHO-DG44 cells
were  transfected with the plasmid pTE4/MCP-l or derivatives obtained
therefrom, which  additionally contained one of the TE elements
mentioned above. After an approximately 20 three-week long selection of
the transfected cell pools in medium with added G418, the  dsRed2
fluorescence was measured by FACS analysis. 10000 cells were
measured per  pool and the inherent fluorescence of the untransfected
CHO-DG44 cells was substracted.  Each value is the average of the
percentage proportion of dsRed2-expressing cells from 6  pools of
transfection series C. 25 FIGURE 9: INFLUENCE OF THE TE
ELEMENTS ON THE SPECIFIC  PRODUCTIVITY This Figure shows the
changes in the expression level of IgG1 or MCP-1 which are  obtained as
a result of the presence of the TE elements compared with control pools
with  



30 no TE element, shown graphically (A) or in table form (B). The cell
pools were produced by stable transfection of CHO-DG44 cells with the
base plasmids pBING-LC and pBID- 14 HC or pTE4/MCP-1 ("control")
and the derivatives obtained therefrom, each of which  additionally
contained a TE element ("00" in direct orietnation ("00 direct") and in
reverse  orientation ("00 reverse"), "01" to "12"). After a two to three-week
long selection of the  transfected cell pools in HT-free medium with the
addition of G418 (Series A and B) or in 5 HT-containing medium with the
addition of G41 8 (Series C and D) the protein expression  was measured
by ELISA in the cell culture supernatant and the specific productivity per
cell and per day was calculated. The cultivation of the stably transfected
CHO-DG44 cells  was carred out by several passages in 75 cm2 T flasks
with a passaging rythm of 2-2-3  days. In Series A, 4 pools taken from the
plasmid combinations "00 reverse" and "00 io direct" were tested and of
the control 3 pools were tested over 8 passages in culture, in  Series B 10
pools of each plasmid combination were tested by 6 passages and in
Series C  and D 6 pools of each type of plasmid were tested through 6
passages. The specific  productivities of the pools of a plasmid
combination and series were averaged and the  average of the controls in
each series was set at 1. The averaged specific productivities of  is the
pools with TE element were compared with this. FIGURE 10: INFLUENCE
OF THE TE ELEMENTS ON THE SPECIFIC  PRODUCTIVITY IN
DHFR-SELECTED CELL POOLS This Figure shows the changes in the
expression levels of MCP-1 which resulted from the  20 presence of the
TE elements compared with control pools with no TE element, in the form
of a graph (A) or table (B). The cell pools were produced by stable
transfection of CHO- DG44 cells with the base plasmid pTE5/MCP-1
("control") or derivatives obtained  therefrom, each of which additionally
contained a TE element ("01" to "12") (Series E).  After a two to
three-week long selection of the transfected cell pools in HT-free medium
25 the protein expression was measured by ELISA in the cell culture
supernatant and the  specific productivity was calculated per cell and per
day. The cultivation of the stably  transfected CHO-DG44 cells was carried
out by several passages in 75 cm2 T flasks with a  



passaging rhythm of 2-2-3 days. Six pools of each plasmid variant through
6 passages  were in cultivation. The specific productivities of the pools of
a plasmid variant were 30 averaged and the average of the controls was
set at 1. The averaged specific productivities  of the pools with a TE
element was compared with this. -15 FIGURE 11: TESTING THE TE
ELEMENTS FOR ENHANCER ACTIVITY The transient transfection of
CHO-DG44 cells, when using expression vectors with TE  elements,
showed no significant increase in the MCP-l titre compared with control
vectors  without a TE element. TE elements 01 to 12 thus do not act as
enhancers and can therefore 5 only bring about a significant increase in
expression when integrated in the chromosomes.  Six pools were
transfected with pTE4/MCP-1 (control) and the derivatives obtained from
it, which additionally each contained aTE element ("01" to "12"). At the
same time an  SEAP expression plasmid was co-transfected in order to
determine the transfection  efficiency (SEAP = secreted alkaline
phosphatase). After 48 hours cultivation in a total io volume of 3 ml, the
cell culture supernatant was removed and the MCP-l titre was  determined
by ELISA and the SEAP activity was determined. The MCP-l titre was
corrected with regard to the transfection efficiency, determined by SEAP
expression. The  Figure shows the average of the 6 parallel pools with
standard deviation. 15 FIGURE 12: OTHER TE ELEMENTS The results
thus far indicate that the choice of fragments of Sequence ID No. I shown
in  this Figure could also result in an increase in gene expression. By
cloning and stable  transfection of these additional TE elements the
intention is to characterise Sequence ID  No. 1 more clearly in order to
locate more precisely the sequence regions which are  20 important for
the function. FIGURE 13: TESTING OF DIFFERENT POSITIONS AND
COMBINATIONS OF  THE TE ELEMENTS This Figure represents a
selection of possible expression vectors in which different  25 positions,
orientation and combinations of TE elements are used to investigate
whether an  additional increase in expression can be achieved in this way.
As well as the flanking of  



the product gene by TE elements, a number of identical or different short
TE elements are  also connected up one behind the other, such as for
example TE elements 06 and 08 or the  new TE elements 13 and 14. 30
-16 FIGURE 14: INFLUENCE OF TE ELEMENTS TE 13 TO TE 18 ON
THE SPECIFIC  MCP-l EXPRESSION This Figure graphically shows the
changes in the expression levels of MCP-l which result  from the presence
of the TE elements compared with control pools with no TE element.  s
The cell pools were produced by stable transfection of CHO-DG44 cells
with the base plasmid pTE4/MCP-l ("control") or derivatives obtained
therefrom which additionally  each contained a TE element ("13" to "18")
(Series F). After a two- to three-week long  selection of the transfected cell
pools in HT-supplemented medium +G418 (400 .tg/ml) the  protein
expression was measured by ELISA in the cell culture supernatant and
the specific 10 productivity per cell and per day was calculated. Cultivation
of the stably trans, .c <<~  CHO-DG44 cells was carried out by several
passages in 75 cm' T flasks with a passaging  rhythm of 2-2-3 days. Of
each plasmid variant, 4 pools were in cultivation over 5 to 6  passages.
The specific productivities of the pools of a plasmid variant were averaged
and  the average of the controls was set at 1. The averaged specific
productivities of the pools  is with a TE element were compared with this.
FIGURE 15: INFLUENCE OF THE TE ELEMENTS AT VARIOUS
POSITIONS AND  IN VARIOUS COMBINATIONS ON THE
EXPRESSION OF MCP-l This Figure graphically shows the changes in
the expression levels of MCP-l which result  20 from the presence and
combination of different TE elements compared with control pools  without
a TE element. The cell pools were produced by stable transfection
CHO-DG44  cells with the base plasmid pTE4/MCP-1 ("control") or
derivatives obtained therefrom  which additionally each contained one or
two TE elements ("06 and 08, 08rev, 09rev, A")  (Series G). After two to
three-week long selection of the transfected cell pools in FIT 25
supplemented medium +G418 (300 g/ml) the protein expression was
measured by ELISA  



in the cell culture supernatant and the specific productivity per cell and per
day was  calculated. The cultivation of the stably transfected CHO-DG44
cells was carried out by  several passages in 6-well plates (MAT6) with a
passaging rhythm of 2-2-3 days. Of each  plasmid variant, 6 pools were in
cultivation over 6 passages. The specific productivities of 30 the pools of a
plasmid variant were averaged and the average value of the controls was
set  -17 at 1. The averaged specific productivities of the pools with a TE
element were compared  with this. FIGURE 16: TESTING OF THE TE
ELEMENT TE-08 WITH IGG-4 ANTIBODIES s The vectors shown here
were used for the expression of recombinant monoclonal IgG4  antibodies
in CHO-DG44 cells. B/P in this case is a combination of CMV enhancer
and  promoter, P is merely a promoter element and T is a termination
signal for the  transcription, which is required for the polyadenylation of the
transcribed mRNA. The  position and direction of the transcription initiation
within each transcription unit is io indicated by an arrow. The genes for the
light chain (LC2 or LC3) and heavy chain (HC2  or HC3) were cloned in, in
exchange for the MCP-1 - IRES - dsRed2 cassette (Figures lB  and 2).
They code for the heavy and light chains, respectively, of a humanised
monoclonal  IgG-4 antibody. The amplifiable selectable marker
dihydrofolate reductase is abbreviated  to "dhfr". The selectable marker
neomycinphosphotransferase contains the point mutation  is F240I and is
abbreviated accordingly to F2401 in the Figure. DETAILED
DESCRIPTION OF THE INVENTION Terms and designations used within
the scope of this description of the invention have the  following meanings
defined hereinafter. The general terms "containing" or "contains"  20
includes the more specific term "consisting of'. Moreover, the terms "single
number" and  "plurality" are not used restrictively. The term "TE element"
denotes regulatory nucleic acids. 25 The terms "TE element" or
"expression-enhancing element" or "transcription enhancing  element" or
"expression or transcription enhancing nucleic acid element" are used
synonymously in the test. These terms all refer to regulatory nucleic acid
sequences. 



By "TE element" or "expression enhancing element" or "transcription
enhancing element"  30 or "expression or transcription enhancing nucleic
acid element" is meant in particular  Sequence ID No. 1, including the
complementary sequence thereto, which was isolated  -18 from the
genome of the Chinese hamster (Cricetulus griseus), or any part,
fragment or  region thereof or a derivative of Sequence ID No. 1 or one of
the parts, fragments or  regions thereof, which when stably integrated in
the chromosomes leads to an increase in  the transcription or expression
of a gene of interest. Also meant are any desired 5 combinations of parts,
fragments, regions or derivatives of Sequence ID No. I which  consist of a
number of identical or different parts, fragments, regions or derivatives of
SEQ  ID No. 1, which may in turn be arranged in any desired orientation
and at any desired  spacing relative to one another or may be combined
with other regulatory sequences and  which lead to an increase in the
transcription or expression of a gene of interest. The term 10 TE element
may refer both to SEQ ID No. I itself and to any desired fragrmenu-,
regions or derivatives thereof. Furthermore, the term "TE element",
"transcription enhancing or expression enhancing  nucleic acid element"
or fragments, parts, regions or derivatives thereof encompasses, in  is
addition to parts of the sequence of the Chinese hamster (Cricetulus
griseus), corresponding functional homologous nucleotide sequences
from other organisms.  Examples of these other organisms include man,
mouse, rat, monkey and other mammals  and rodents, reptiles, birds,
fishes and plants. 20 By a "fragment" or "part" or "region" (these terms
being used synonymously) is meant a  nucleic acid molecule (single or
double stranded) which is 100% identical in its sequence  to a part of SEQ
ID No. 1 or the complementary sequence thereto. It is known that the
cloning of fragments which are produced either by digestion with
restriction enzymes or by  PCR can lead to modifications in the end
regions of the fragment, i.e. additional or absent 25 nucleotides or
nucleotides additionally introduced through primers, which are the result of
filling or breakdown reactions. These variations in the end regions of the
fragments are  included in the definition of a fragment, even if these
sequence regions have a sequence  



identity of less than 100% with SEQ ID No. 1. "Parts" or "fragments" or
"regions" of  Sequence ID Nr. I include for example TE-00 (Sequence ID
No. 2), TE-0l (Sequence ID 30 No. 3), TE-02 (Sequence ID No. 4), TE-03
(Sequence ID No. 5), TE-04 (Sequence ID No.  6), TE-05 (Sequence ID
No. 7), TE-06 (Sequence ID No. 8), TE-07 (Sequence ID No. 9),  -19
TE-08 (Sequence ID No. 10), TE-09 (Sequence ID No. 11), TE-10
(Sequence ID No. 12),  TE-11 (Sequence ID No. 13), TE-12 (Sequence ID
No. 14), TE-13 (Sequence ID No. 15),  TE-14 (Sequence ID No. 16),
TE-15 (Sequence ID No. 17), TE-16 (Sequence ID No. 18),  TE-17
(Sequence ID No. 19), TE-18 (Sequence ID No. 20), TE-21 (SEQ ID No.
21). 5 Preferably, with stable chromosomal integration, the fragment leads
to an increase in the  transcription or expression of a functionally linked
gene of interest. "Parts" or "fragments"  or "regions" of Sequence ID No. 1,
which lead to an increase in the transcription or  expression of a gene of
interest, are for example TE-00 (Sequence ID No. 2), TE-O1  (Sequence
ID No. 3), TE-02 (Sequence ID No. 4), TE-03 (Sequence ID No. 5), TE-04
io (Sequence ID No. 6), TE-06 (Sequence ID No. 8), TE-07 (Sequence ID
No. 9), ',k  (Sequence ID No. 10), TE-10 (Sequence ID No. 12), TE-11
(Sequence ID No. 13), TE-12  (Sequence ID No. 14), TE-13 (SEQ ID No.
15), TE-14 (SEQ ID No. 16), TE-15 (SEQ ID  No. 17), TE-16 (SEQ ID No.
18), TE-17 (SEQ ID No. 19), TE-18 (SEQ ID No. 20) and  TE-21 (SEQ ID
No. 21). However, the term "fragment" also includes all possible other is
parts of SEQ ID No. I in any desired orientation which lead to an increase
in the  transcription or expression of a gene of interest, particularly those
which are wholly or at  least partially in the 5' region of TE-00 (SEQ ID No.
2). This corresponds to the partial  region of SEQ ID No. I between 1 bp
and 1578 bp. Also preferred is the fragment TE-08  (SEQ ID No. 10). 20
By a "derivative" is meant, in the present invention, a nucleic acid
molecule (single or  double stranded) which has at least 70% sequence
identity, or at least about 80% sequence  identity, preferably at least about
85% sequence identity, particularly preferably at least  about 90%
sequence identity and most preferably at least about 95% sequence
identity 



25 with SEQ ID No. 1 or the complementary sequence thereto or with a
part or fragment or'  region of SEQ ID No. 1 or the complementary
sequence thereto, and which, on  chromosomal integration, leads to an
increase in the transcription or expression of a gene  of interest.
Sequence differences from SEQ ID No. I may be based on the one hand
on  differences in homologous endogenous nucleotide sequences from
other organisms. On 30 the other hand they may also be based on
deliberate modifications of the nucleotide acid  sequence, e.g. on
substitution, insertion or deletion of at least one or more nucleotides.  -20
Deletion, insertion and substitution mutants can be produced by
"site-specific mutagenesis"  and/or "PCR-based mutagenesis techniques".
Corresponding methods are described by  way of example by Lottspeich
and Zorbas (1998; Chapter 36.1 with further references).  The sequence
identity can be brought into conformity with a reference sequence, in this 5
case Sequence ID No. 1, using so-called standard alignment algorithms
such as for  example "BLAST" (Altschul, S.F., Gish, W., Miller, W., Myers,
E.W. & Lipman, D.J.  (1990) "Basic local alignment search tool." J. Mol.
Biol. 215:403-410; Madden, T.L.,  Tatusov, R.L. & Zhang, J. (1996)
"Applications of network BLAST server" Meth.  Enzymol. 266:131-141;
Zhang, J. & Madden, T.L. (1997) "PowerBLAST: A new network to BLAST
application for interactive or automated sequence analysis and
annotation."  Genome Res. 7:649-656). Sequences are brought into
conformity when they correspond in  their succession and can be
identified using standard alignment algorithms By a "derivative" is also
meant, according to the present invention, a nucleic acid molecule  is
(single or double stranded) which hybridises with SEQ ID No. 1 or with the
sequence of a  fragment or part or region of SEQ ID No. 1 or of a
sequence complementary thereto.  Preferably the hybridisation is carried
out under stringent hybridisation and washing  conditions (e.g.
hybridasation at 65C in a buffer containing 5x SSC; washing at 42C with
0.2x SSC/0.1% SDS). Corresponding techniques are described by way of
example in 20 Ausubel et al., 1994. Preferably the part or fragment or
region of SEQ ID No. I includes  all or at least parts of the sequence
region between nucleotide postion 1 bp and 1578 bp.  This corresponds to
sequence region 5' of the TE-00 sequence (SEQ ID No. 2). The  



fragment TE-08 (SEQ ID No. 10) is also preferrred. 25 The term "variant"
refers to the expression vectors used in the particular transfection
mixture. These include both the base vectors (pTE4/MCP-1 or
pTE5/MCP-1) or the base  vector combination (pBING-LC + pBID-HC)
and also the base vectors which contain one  or more TE elements in
different positions, combinations and orientations. 30 In the case of
primers, the term "orientation" refers to the arrangement of the primers in
relation to SEQ ID No. 1, All the primers whose sequence order
corresponds to the  -21 sequence in the 5'-3' order shown under SEQ ID
No.1 (= forward primer) are in the same  orientation as this sequence,
which is also referred to as "direct orientation". Primers  whose sequence
order is complementary to the sequence given under SEQ ID No.1  (=
reverse primer) are in the opposite orientation to this sequence, which is
also referred to 5 as "reverse orientation". In connection with TE elements,
in the present invention, the term  "orientation" refers to the arrangement
in relation to the gene of interest. The sequence  given under SEQ ID No.
I represents a genome sequence which is positioned 5' from the  region
coding for the ubiquitin/S27a gene, which is also referred to as
"upstream". The  continuation of this sequence shown in SEQ ID No.1 in
the direction of the coding region io of the following ubiquitin/S27a gene
would lead to the start codon of this gene. ik!is  arrangement is therefore
referred to as "direct orientation". Analogously, in the present  invention,
the TE element is in the direct orientation when the sequence shown in
SEQ ID  Nat, or any desired part, fragment, region or derivative thereof, is
present in the  expression vector on the same DNA strand as the start
codon of the gene of interest. If, by is contrast, the sequence
complementary to SEQ ID No.l., or any desired part, fragment,  region or
derivative thereof, is present in the expression vector on the same DNA
strand as  the start codon of the gene of interest, then the TE element is in
a "reverse orientation".  Unless stated otherwise, when a TE element is
mentioned, both orientations are always  included/meant, i.e. both direct
and reverse. 20 By "chromosomal integration" is meant the integration of
any desired nucleic acid  



sequence into the genome, i.e. into the chromosomes, of a cell, this
integration optionally  being into one or more chromosomes in any desired
number, position and orientation.  Moreover, the term "chromosomal
integration" also includes the integration of any desired  25 nucleic acid
sequence into synthetic, artificial or mini-chromosomes. Gene of Interest:
The gene of interest contained in the expression vector according to the
invention  comprises a nucleotide sequence of any length which codes for
a product of interest. The  30 gene product or "product of interest" is
generally a protein, polypeptide, peptide or fragment or derivative thereof.
However, it may also be RNA or antisense RNA. The  -22 gene of interest
may be present in its full length, in shortened form, as a fusion gene or as
a  labelled gene. It may be genomic DNA or preferably eDNA or
corresponding fragments  or fusions. The gene of interest may be the
native gene sequence, or it may be mutated or  otherwise modified. Such
modifications include codon optimisations for adapting to a 5 particular
host cell and humanisation. The gene of interest may, for example, code
for a  secreted, cytoplasmic, nuclear-located, membrane-bound or cell
surface-bound  polypeptide. The term "nucleotide sequence", "nucleotide
sequence" or "nucleic acid sequence"  io indicates an oligonucleotide,
nucleotides, polynucleotides and fragments thereof as well as  DNA or
RNA of genomic or synthetic origin which occur as single or double
strands and  can represent the coding or non-coding strand of a gene.
Nucleic acid sequences may be  modified using standard techniques such
as site-specific mutagenesis or PCR-mediated  mutagenesis (e.g.
described in Sambrook et al., 1989 or Ausubel et al., 1994). 15 By
"coding" is meant the property or capacity of a specific sequence of
nucleotides in a  nucleic acid, for example a gene in a chromosome or an
mRNA, to act as a matrix for the  synthesis of other polymers and
macromolecules such as for example rRNA, tRNA,  mRNA, other RNA
molecules, cDNA or polypeptides in a biological process. 20 Accordingly,
a gene codes for a protein if the desired protein is produced in a cell or  



another biological system by transcription and subsequent translation of
the mRNA. Both  the coding strand whose nucleotide sequence is
identical to the mRNA sequence and is  normally also given in sequence
databanks, e.g. EMBL or GenBank, and also the non- coding strand of a
gene or eDNA which acts as the matrix for transcription may be referred
25 to as coding for a product or protein. A nucleic acid which codes for a
protein also  includes nucleic acids which have a different order of
nucleotide sequence on the basis of  the degenerate genetic code but
result in the same amino acid sequence of the protein.  Nucleic acid
sequences which code for proteins may also contain introns. 30 The term
"eDNA" denotes deoxyribonucleic acids which are prepared by reverse
transcription and synthesis of the second DNA strand from a mRNA or
other RNA  -23 produced from a gene. If the cDNA is present as a double
stranded DNA molecule it  contains both a coding and a non-coding
strand. The term "intron" denotes non-coding nucleotide sequences of any
length, They occur  5 naturally in numerous eukaryotic genes and are
eliminated from a previously transcribed  mRNA precursor by a process
known as splicing. This requires precise excision of the  intron at the 5'
and 3' ends and correct joining of the resulting mRNA ends so as to
produce  a mature processed mRNA with the correct reading frame for
successful protein synthesis.  Many of the splice donor and splice
acceptor sites involved in this splicing process, i.e. the 10 sequences
located directly at the exon-intron or intron-exon interfaces, have: me tx
characterised by now. For an overview see Ohshima et al., 1987.
Protein/Product of Interest 15 Proteins/polypeptides with a
biopharmaceutical significance include for example  antibodies, enzymes,
cytokines, lymphokines, adhesion molecules, receptors and the
derivatives or fragments thereof, but are not restricted thereto. Generally,
all polypeptides  which act as agonists or antagonists and/or have
therapeutic or diagnostic applications may  be used. Other proteins of
interest are, for example, proteins/polypeptides, which are used 20 to
change the properties of host cells within the scope of so-called "Cell
Engineering", such  as e.g. anti-apoptotic proteins, chaperones, metabolic
enzymes, glycosylation enzymes and  



the derivatives or fragments thereof, but are not restricted thereto. The
term "polypeptides" is used for amino acid sequences or proteins and
refers to  25 polymers of amino acids of any length. This term also
includes proteins which have been  modified post-translationally by
reactions such as glycosylation, phosphorylation,  acetylation or protein
processing. The structure of the polypeptide may be modified, for
example, by substitutions, deletions or insertions of amino acids and
fusion with other  proteins while retaining its biological activity. In addition,
the polypeptides may  30 multimerise and form homo- and heteromers. 24
Examples of therapeutic proteins are insulin, insulin-like growth factor,
human growth  hormone (hGH) and other growth factors, receptors, tissue
plasminogen activator (tPA),  erythropoietin (EPO), cytokines, e.g.
interleukines (IL) such as IL-1, IL-2, IL-3, IL-4, IL-5,  IL-6, IL-7, IL-8, IL-9,
IL-10, IL-11, IL-12, IL-13, IL-14, IL-15, IL-16, IL-17, IL-18, 5 interferon
(IFN)-alpha, -beta, -gamma, -omega or -tau, tumour necrosis factor (TNF)
such  as TNF-alpha, beta or gamma, TRAIL, G-CSF, GM-CSF, M-CSF,
MCP-1 and VEGF.  Other examples are monoclonal, polyclonal,
multispecific and single chain antibodies and  fragments thereof such as
for example Fab, Fab', F(ab')2, Fe and Fc' fragments, light (L)  and heavy
(H) immunoglobulin chains and the constant, variable or hypervariable
regions io thereof as well as Fv and Fd fragments (Chamov et al., 1999).
The antibodies anal,- ,F pi"  human or non-human origin. Humanised and
chimeric antibodies are also possible. Fab fragments (fragment antigen
binding = Fab) consist of the variable regions of both  chains which are
held together by the adjacent constant regions. They may be produced  is
for example from conventional antibodies by treating with a protease such
as papain or by DNA cloning. Other antibody fragments are F(ab')2
fragments which can be produced by  proteolytic digestion with pepsin. By
gene cloning it is also possible to prepare shortened antibody fragments
which consist  20 only of the variable regions of the heavy (VH) and light
chain (VL). These are known as  Fv fragments (fragment variable =
fragment of the variable part). As covalent binding via  the cysteine groups
of the constant chains is not possible in these Fv fragments, they are  



often stabilised by some other method. For this purpose the variable
regions of the heavy  and light chains are often joined together by means
of a short peptide fragment of about 10 25 to 30 amino acids, preferably
15 amino acids. This produces a single polypeptide chain in  which VH
and VL are joined together by a peptide linker. Such antibody fragments
are  also referred to as single chain Fv fragments (scFv). Examples of
scFv antibodies are  known and described, cf, for example Huston et al.,
1988. 30 In past years various strategies have been developed for
producing multimeric scFv  derivatives. The intention is to produce
recombinant antibodies with improved  -25 pharmacokinetic properties
and increased binding avidity. In order to achieve the  multimerisation of
the scFv fragments they are produced as fusion proteins with
multimerisation domains. The multimerisation domains may be, for
example, the CH3  region of an IgG or helix structures ("coiled coil
structures") such as the Leucine Zipper s domains. In other strategies the
interactions between the VH and VL regions of the scFv  fragment are
used for multimerisation (e.g. dia, tri- and pentabodies). The term
"diabody" is used in the art to denote a bivalent homodimeric scFv
derivative.  Shortening the peptide linker in the scFv molecule to 5 to 10
amino acids results in the  10 formation of homodimers by superimposing
VH/VL chains. The diabodies may additionally be stabilised by inserted
disulphate bridges. Examples of diabodies can be  found in the literature,
e.g. in Perisic et al., 1994. The term "minibody" is used in the art to denote
a bivalent homodimeric scFv derivative.  1s It consists of a fusion protein
which contains the CH3 region of an immunoglobulin,  preferably IgG,
most preferably IgGl, as dimerisation region. This connects the scFv
fragments by means of a hinge region, also of IgG, and a linker region.
Examples of such  minibodies are described by Hu et al., 1996. 20 The
term "triabody" is used in the art to denote a trivalent homotrimerie scFv
derivative  (Kortt et al., 1997). The direct fusion of VH-VL without the use
of a linker sequence leads  to the formation of trimers. The fragments
known in the art as mini antibodies which have a bi, tn- or tetravalent  



25 structure are also derivatives of scFv fragments. The multimerisation is
achieved by means  of di-, tri- or tetrameric coiled coil structures (Pack et
al., 1993 and 1995; Lovejoy et al.,  1993). Gene which codes for a
fluorescent protein: 30 In another embodiment the expression vector
according to the invention contains a gene  coding for a fluorescent
protein, functionally linked to the gene of interest. Preferably,  26 both
genes are transcribed under the control of a single heterologous promoter
so that the  protein/ product of interest and the fluorescent protein are
coded by a bicistronic mRNA.  This makes it possible to identify cells
which produce the protein/product of interest in  large amounts, by means
of the expression rate of the fluorescent protein. Alternatively, s the
transcription of the gene coding for the fluorescent protein may take place
under the  control of its own promoter. The fluorescent protein may be, for
example, a green, bluish-green, blue, yellow or other  coloured fluorescent
protein. One particular example is green fluorescent protein (GFP)  to
obtained from Aequorea victoria or Renilla reniformis and mutants
developed fiorn tl~crn; cf. for example Bennet et al., 1998; Chalfie et al.,
1994; WO 01/04306 and the literature  cited therein. Other fluorescent
proteins and genes coding for them are described in WO 00/34318, WO
is 00/34326, WO 00/34526 and WO 01/27150 which are incorporated
herein by reference.  These fluorescent proteins are fluorophores of
non-bioluminescent organisms of the  species Anthozoa, for example
Anemonia majano, Clavularia sp., Zoanthus sp. I, Zoanthus  sp. II,
Discosoma striata, Discosoma sp. "red", Discosoma sp. "green",
Discosoma sp.  "Magenta", Anemonia sulcata, Aequorea coerulescens.
20 The fluorescent proteins used according to the invention contain in
addition to the wild- type proteins natural or genetically engineered
mutants and variants, fragments, derivatives  or variants thereof which
have for example been fused with other proteins or peptides. The
mutations used may for example alter the excitation or emission spectrum,
the formation of 



25 chromophores, the extinction coefficient or the stability of the protein.
Moreover, the  expression in mammalian cells or other species can be
improved by codon optimisation.  According to the invention the
fluorescent protein may also be used in fusion with a  selectable marker,
preferably an amplifiable selectable marker such as dihydrofolate
reductase (DHFR). 30 -27 The fluorescence emitted by the fluorescent
proteins makes it possible to detect the  proteins, e.g. by throughflow
cytometry with a fluorescence-activated cell sorter (FACS) or  by
fluorescence microscopy. s Other regulatory elements: The expression
vector contains at least one heterologous promoter which allows
expression  of the gene of interest and preferably also of the fluorescent
protein. The term "promoter" denotes a polynucleotide sequence which
allows and controls the  10 transcription of the genes or sequences
functionally connected therewith. A promoter  contains recognition
sequences for binding RNA polymerase and the initiation site for
transcription (transcription initiation site). In order to express a desired
sequence in a  certain cell type or a host cell a suitable functional
promoter must be chosen. The skilled  man will be familiar with a variety
of promoters from various sources, including is constitutive, inducible and
repressible promoters. They are deposited in databanks such as
GenBank, for example, and may be obtained as separate elements or
elements cloned  within polynucleotide sequences from commercial or
individual sources. In inducible  promoters the activity of the promoter may
be reduced or increased in response to a signal.  One example of an
inducible promoter is the tetracycline (tet) promoter. This contains 20
tetracycline operator sequences (tetO) which can be induced by a
tetracycline-regulated  transactivator protein (tTA). In the presence of
tetracycline the binding of tTA to tetO is  inhibited. Examples of other
inducible promoters are the jun, fos, metallothionein and heat  shock
promoter (see also Sambrook et al., 1989; Gossen et al., 1994). 25 Of the
promoters which are particularly suitable for high expression in
eukaryotes, there  



are for example the ubiquitin/S27a promoter of the hamster (WO
97/15664), SV 40 early  promoter, adenovirus major late promoter, mouse
metallothionein-I promoter, the long  terminal repeat region of Rous
Sarcoma Virus; the early promoter of human  Cytomegalovirus. Examples
of other heterologous mammalian promoters are the actin,  30
immunoglobulin or heat shock promoter(s). -28 A corresponding
heterologous promoter can be functionally connected to other regulatory
sequences in order to increase/regulate the transcription activity in an
expression cassette.  For example, the promoter may be functionally
linked to enhancer sequences in order to s increase the transcriptional
activity. For this, one or more enhancers and/or several copies  of an
enhancer sequence may be used, e.g. a CMV or SV40 enhancer.
Accordingly, an  expression vector according to the invention, in another
embodiment, contains one or more  enhancers/ enhancer sequences,
preferably a CMV or SV40 enhancer. 10 The term enhancer denotes a
polynueleotide sequence which in the cis location acts an the  activity of a
promoter and thus stimulates the transcription of a gene functionally
connected to this promoter. Unlike promoters the effect of enhancers is
independent of  position and orientation and they can therefore be
positioned in front of or behind a  transcription unit, within an intron or
even within the coding region. The enhancer may be is located both in the
immediate vicinity of the transcription unit and at a considerable  distance
from the promoter. It is also possible to have a physical and functional
overlap  with the promoter. The skilled man will be aware of a number of
enhancers from various  sources (and deposited in databanks such as
GenBank, e.g. SV40 enhancers, CMV  enhancers, polyoma enhancers,
adenovirus enhancers) which are available as independent 20 elements
or elements cloned within polynucleotide sequences (e.g. deposited at the
ATCC  or from commercial and individual sources). A number of promoter
sequences also  contain enhancer sequences such as the frequently used
CMV promoter. The human CMV  enhancer is one of the strongest
enhancers identified hitherto. One example of an  inducible enhancer is
the metallothionein enhancer, which can be stimulated by  25
glucocorticoids or heavy metals. 



Another possible modification is, for example, the introduction of multiple
Spl binding  sites. The promoter sequences may also be combined with
regulatory sequences which  allow control/regulation of the transcription
activity. Thus, the promoter can be made 30 repressible/ inducible. This
can be done for example by linking to sequences which are  binding sites
for up- or down-regulating transcription factors. The above mentioned  -29
transcription factor Spl, for example, has a positive effect on the
transcription activity.  Another example is the binding site for the activator
protein API, which may act both  positively and negatively on transcription.
The activity of API can be controlled by all  kinds of factors such as, for
example, growth factors, cytokines and serum (Faisst et al., s 1992 and
references therein). The transcription efficiency can also be increased by
changing the promoter sequence by the mutation (substitution, insertion or
deletion) of  one, two, three or more bases and then determining, in a
reporter gene assay, whether this  has increased the promoter activity. 10
Basically, the additional regulatory elements include heterologous
promoters, exhan rst,  termination and polyadenylation signals and other
expression control elements. Both  inducible and constitutively regulatory
sequences are known for the various cell types.  "Transcription-regulatory
elements" generally comprise a promoter upstream of the gene 15
sequence to be expressed, transcription initiation and termination sites
and a  polyadenylation signal. The term "transcription initiation site" refers
to a nucleic acid in the construct which  corresponds to the first nucleic
acid which is incorporated in the primary transcript, i.e. the  20 mRNA
precursor. The transcription initiation site may overlap with the promoter
sequences. The term "transcription termination site" refers to a nucleotide
sequence which is normally  at the 3' end of the gene of interest or of the
gene section which is to be transcribed, and  25 which brings about the
termination of transcription by RNA polymerase. The "polyadenylation
signal" is a signal sequence which causes cleavage at a specific site  at
the 3' end of the eukaryotic mRNA and post-transcriptional incorporation
of a sequence  



of about 100-200 adenine nucleotides (polyA tail) at the cleaved 3' end.
The 30 polyadenylation signal comprises the sequence AATAAA about
10-30 nucleotides  upstream of the cleavage site and a sequence located
downstream. Various  -30 polyadenylation elements are known such as tk
polyA, SV40 late and early polyA or BGH  polyA (described for example in
US 5,122,458). "Translation regulatory elements" comprise a translation
initiation site (AUG), a stop  5 codon and a polyA signal for each
polypeptide to be expressed. For optimum expression it  may be advisable
to remove, add or change 5'- and/or 3'-untranslated regions of the nucleic
acid sequence which is to be expressed, in order to eliminate any
potentially unsuitable  additional translation initiation codons or other
sequences which might affect expression at  the transcription or
expression level. In order to promote expression, ribosomal consensus to
binding sites may alternatively be inserted immediately upstream of the
start codon. In  order to produce a secreted polypeptide the gene of
interest usually contains a signal  sequence which codes for a signal
precursor peptide which transports the synthesised  polypeptide to and
through the ER membrane. The signal sequence is often but not always
located at the amino terminus of the secreted protein and is cleaved by
signal peptidases 1s after the protein has been filtered through the ER
membrane. The gene sequence will  usually but not necessarily contain its
own signal sequence. If the native signal sequence is  not present a
heterologous signal sequence may be introduced in known manner.
Numerous signal sequences of this kind are known to the skilled man and
deposited in  sequence databanks such as GenBank and EMBL. 20
Another regulatory element is the internal ribosomal entry site (IRES). The
IRES element  comprises a sequence which functionally activates the
translation initiation independently  of a 5'-terminal methylguanosinium
cap (CAP structure) and the upstream gene and in an  animal cell allows
the translation of two cistrons (open reading frames) from a single
transcript. The IRES element provides an independent ribosomal entry
site for the 25 translation of the open reading frame located immediately
downstream. In contrast to  bacterial mRNA which may be multicistronic,
i.e. it may code for numerous different  



polypeptides or products which are translated one after the other by the
mRNA, the  majority of mRNAs from animal cells are monocistronic and
code for only one protein or  product. In the case of a multicistronic
transcript in a eukaryotic cell the translation would 30 be initiated from the
translation initiation site which was closest upstream and would be
stopped by the first stop codon, after which the transcript would be
released from the  -31 ribosome. Thus, only the first polypeptide or
product coded by the mRN.A would be  produced during translation. By
contrast, a multicistronic transcript with an IRES element  which is
functionally linked to the second or subsequent open reading frame in the
transcript allows subsequent translation of the open reading frame located
downstream s thereof, so that two or more polypeptides or products coded
by the same transcript are  produced in the eukaryotic cell. The IRES
element may be of various lengths and various origins and may originate,
for  example, from the encephalomyocarditis virus (EMCV) or other
Picoma viruses. Various  to IRES sequences and their use in the
construction of vectors are described in the Iiterature, cf. for example
Pelletier et al., 1988; Tang et al., 1989; Davies et al., 1992; Adam et al.,
1991; Morgan et al., 1992; Sugimoto et al., 1994; Ramesh et al., 1996;
Messer et al., 1997.  The gene sequence located downstream is
functionally linked to the 3' end of the IRES 15 element, i.e. the spacing is
selected so that the expression of the gene is unaffected or only
marginally affected or has sufficient expression for the intended purpose.
The optimum  permissible distance between the IRES element and the
start codon of the gene located  downstream thereof for sufficient
expression can be determined by simple experiments by  varying the
spacing and determining the expression rate as a function of the spacing
using  20 reporter gene assays. By the measures described it is possible
to obtain an optimum expression cassette which is  of great value for the
expression of heterologous gene products. An expression cassette
obtained by means of one or more such measures is therefore a further
subject of the  25 invention. Hamster-Ubiquitin/S27a Promoter: 



In another embodiment the expression vector according to the invention
contains the  ubiquitin/S27a promoter of the hamster, preferably
functionally linked to the gene of  30 interest and even more preferably
functionally linked to the gene of interest and the gene  which codes for a
fluorescent protein or a selectable marker. -32 The ubiquitin/S27a
promoter of the hamster is a powerful homologous promoter which is
described in WO 97/15664. Such a promoter preferably has at least one
of the following  features: GC-rich sequence area, SpI binding site,
polypyrimidine element, absence of a s TATA box. Particularly preferred is
a promoter which has an Spl binding site but no  TATA box. Also preferred
is a promoter which is constitutively activated and in particular  is equally
active under serum-containing, low-serum and serum-free cell culture
conditions. In another embodiment it is an inducible promoter, particularly
a promoter  which is activated by the removal of serum. 10 A particularly
advantageous embodiment is a promoter with a nucleotide sequence as
contained in Fig. 5 of WO 97/15664. Particularly preferred are promoter
sequences which  contain the sequence from position -161 to -45 of Fig.
5. 15 The promoters used in the examples of the present patent
specification each contain a DNA  molecule with a sequence which
corresponds to the fragment -372 to +111 from Fig. 5 of  WO 97/15664
and represents the preferred promoter, i.e a preferred promoter should
incorporate this sequence region. 20 Preparation of expression vectors
according to the invention: The expression vector according to the
invention may theoretically be prepared by  conventional methods known
in the art, as described by Sambrook et al. (1989), for  example.
Sambrook also describes the functional components of a vector, e.g.
suitable  promoters (in addition to the hamster ubiquitin/S27a promoter),
enhancers, termination and 25 polyadenylation signals, antibiotic
resistance genes, selectable markers, replication starting  points and
splicing signals. Conventional cloning vectors may be used to produce
them,  e.g. plasmids, bacteriophages, phagemids, cosmids or viral vectors
such as baculovirus,  



retroviruses, adenoviruses, adeno-associated viruses and herpes simplex
virus, as well as  synthetic or artificial chromosomes/mini chromosomes.
The eukaryotic expression vectors 30 typically also contain prokaryotic
sequences such as, for example, replication origin and  antibiotic
resistance genes which allow replication and selection of the vector in
bacteria.  -33 A number of eukaryotic expression vectors which contain
multiple cloning sites for the  introduction of a polynucleotide sequence
are known and some may be obtained  commercially from various
companies such as Stratagene, La Jolla, CA, USA; Invitrogen,  Carlsbad,
CA, USA; Promega, Madison, WI, USA or BD Biosciences Clontech, Palo
Alto,  5 CA, USA. The heterologous promoter, the gene (or genes) of
interest, selectable markers and  optionally the gene coding for a
fluorescent protein, additional regulatory elements such as  the internal
ribosomal entry site (IRES), enhancers, a polyadenylation signal and other
cis 10 active elements such as TE elements, for example, are introduced
into the expression  vector in a manner familiar to those skilled in the art.
An expression vector according to  the invention contains, at the
minimum, a heterologous promoter, the gene of interest and a  TE
element. Preferably, the expression vector also contains a gene coding for
a fluorescent  protein. It is particularly preferred according to the invention
to use a ubiquitin/S27a 15 promoter as heterologous promoter.
Particularly preferred is an expression vector in which  the heterologous
promoter, preferably a ubiquitin/S27a promoter, the gene of interest and a
TE element are functionally linked together or are functionally linked.
Within the scope of the present description the term "functional linking" or
"functionally  20 linked" refers to two or more nucleic acid sequences or
partial sequences which are  positioned so that they can perform their
intended function. For example, a  promoter/enhancer, a promoter/TE
element or a promoter/enhancer/TE element is  functionally linked to a
coding gene sequence if it is able to control or modulate the  transcription
of the linked gene sequence in the cis position. Generally, but not 25
necessarily, functionally linked DNA sequences are close together and, if
two coding gene  sequences are linked or in the case of a secretion signal
sequence, in the same reading  



frame. Although a functionally linked promoter is generally located
upstream of the  coding gene sequence it does not necessarily have to be
close to it. Enhancers need not be  close by either, provided that they
assist the transcription or expression of the gene 30 sequence. For this
purpose they may be both upstream and downstream of the gene
sequence, possibly at some distance from it. A polyadenylation site is
functionally linked  -34 to a gene sequence if it is positioned at the 3' end
of the gene sequence in such a way that  the transcription progresses via
the coding sequence to the polyadenylation signal. Linking  may take
place according to conventional recombinant methods, e.g. by the PCR
technique, by ligation at suitable restriction cutting sites or by splicing. If
no suitable 5 restriction cutting sites are available synthetic
oligonucleotide linkers or adaptors may be  used in a manner known per
se. In one of the embodiments described, the heterologous promoter,
preferably a  ubiquitin/S27a promoter or CMV promoter, the gene of
interest and the gene coding for a  io fluorescent protein are functionally
linked together. This means for example that both the gene of interest and
the gene coding for a fluorescent protein are expressed starting from  the
same heterologous promoter. In a particularly preferred embodiment the
functional  linking takes place via an IRES element, so that a bicistronic
mRNA is synthesised from  both genes. The expression vector according
to the invention may additionally contain 1s enhancer elements and/or TE
elements which act functionally on one or more promoters.  Particularly
preferred is an expression vector in which the heterologous promoter,
preferably the ubiquitin/S27a promoter or a modified form thereof or the
CMV promoter,  is linked to an enhancer element, e.g. an SV40 enhancer
or a CMV enhancer element, and  a TE element. 20 Fundamentally, the
expression of the genes within an expression vector may take place
starting from one or more transcription units. The term transcription unit is
defined as a  region which contains one or more genes to be transcribed.
The genes within a  transcription unit are functionally linked to one another
in such a way that all the genes 



25 within such a unit are under the transcriptional control of the same
promoter, promoter/  enhancer or promoter/ enhancer/TE element. As a
result of this transcriptional linking of  genes, more than one protein or
product can be transcribed from a transcription unit and  thus expressed.
Each transcription unit contains the regulatory elements which are
necessary for the transcription and translation of the gene sequences
contained therein. 30 Each transcription unit may contain the same or
different regulatory elements. IRES  -35 elements or introns may be used
for the functional linking of the genes within a  transcription unit. The
expression vector may contain a single transcription unit for expressing
the gene (or  5 genes) of interest, the selectable marker and optionally the
gene which codes for the  fluorescent protein. Alternatively, these genes
may also be arranged in two or more  transcription units. Various
combinations of the genes within a transcription unit are  possible. In
another embodiment of the present invention more than one expression
vector  consisting of one, two or more transcription units may be inserted
in a host cell by 10 cotransfection or in successive transfections in any
desired order. Any combination of  regulatory elements and genes on
each vector can be selected provided that adequate  expression of the
transcription units is ensured. If necessary, other regulatory elements,
such as TE elements, and genes, e.g. additional genes of interest or
selectable markers,  may be positioned on the expression vectors. 15 Also
preferred according to the invention are those expression vectors which
contain one  or more TE elements and instead of the gene of interest have
only a multiple cloning site  which allows the cloning of the gene of interest
via recognition sequences for restriction  endonucleases. Numerous
recognition sequences for all kinds of restriction endonucleases 20 as well
as the associated restriction endonucleases are known from the prior art.
Preferably, sequences are used which consist of at least six nucleotides
as recognition  sequence. A list of suitable recognition sequences can be
found for example in Sambrook  et al., 1989. 



25 Also preferred according to the invention are those expression vectors
which instead of the  gene of interest have only a multiple cloning site
which allows the cloning of the gene of  interest via recognition sequences
for restriction endonucleases and which moreover have  one or more,
preferably multiple cloning sites at different positions of the expression
vector, which additionally makes it possible to clone TE elements via
recognition 30 sequences for restriction endonucleases. Numerous
recognition sequences for all kinds of  restriction endonucleases as well
as the associated restriction endonucleases are known  -36 from the prior
art. Preferably, sequences are used which consist of at least six
nucleotides  as recognition sequence. A list of suitable recognition
sequences can be found for example  in Sambrook et al., 1989. s Host
cells: For transfection with the expression vector according to the
invention eukaryotic host cells  are used, preferably mammalian cells and
more particularly rodent cells such as mouse, rat  and hamster cell lines.
The successful transfection of the corresponding cells with an  expression
vector according to the invention results in transformed, genetically
modified,  io recombinant or transgenic cells, which are also the subject of
the present invention. Preferred host cells for the purposes of the
invention are hamster cells such as BHK21,  BHK TK-, CHO, CHO-K1,
CHO-DUKX, CHO-DUKX Bl and CHO-DG44 cells or
derivatives/descendants of these cell lines. Particularly preferred are
CHO-DG44, CHO is DUKX, CHO-Kl and BHK21 cells, particularly
CHO-DG44 and CHO-DUKX cells. Also  suitable are myeloma cells from
the mouse, preferably NSO and Sp2/0 cells and  derivatives/descendants
of these cell lines. Examples of hamster and mouse cells which can be
used according to the invention are  20 given in Table 1 that follows.
However, derivatives and descendants of these cells, other  mammalian
cells including but not restricted to cell lines of humans, mice, rats,
monkeys,  rodents, or eukaryotic cells, including but not restricted to
yeast, insect, bird and plant  cells, may also be used as host cells for the
production of biopharmaceutical proteins. -37 



Table 1: Hamster and Mouse Production Cell Lines Cell line Accession
Number  NSO ECASS No. 85110503  Sp2/0-Ag14 ATCC CRL-1581
BHK21 ATCC CCL-10 BHK TK- ECACC No. 85011423  HaK
ATCCCCL-15  2254-62.2 (BHK-21-derivative) ATCC CRL-8544  CHO
ECACC No. 8505302  CHO-K1 ATCC CCL-61  CHO-DUKX ATCC
CRL-9096 (= CHO duk" CHO/dhfrf) CHO-DUKX B1 ATCC CRL-9010
CHO-DG44 Urlaub et al; Cell 32[21,405-412,1983  CHO Pro-5 ATCC
CRL-1781 V79 ATCC CCC-93  B14AF28-G3 ATCC CCL-14 CHL ECACC
No. 87111906 The transfection of the eukaryotic host cells with a
polynucleotide or one of the expression  5 vectors according to the
invention is carried out by conventional methods (Sambrook et al.,  1989;
Ausubel et al., 1994). Suitable methods of transfection include for
example  liposome-mediated transfection, calcium phosphate
coprecipitation, electroporation,  polycation- (e.g. DEAE
dextran)-mediated transfection, protoplast fusion, microinjection  and viral
infections. According to the invention stable transfection is preferably
carried out io in which the constructs are either integrated into the genome
of the host cell or an artificial  chromosome/minichromosome, or are
episomally contained in stable maimer in the host  cell. The transfection
method which gives the optimum transfection frequency and  expression
of the heterologous gene in the host cell in question is preferred. By
definition,  every sequence or every gene inserted in a host cell is referred
to as a "heterologous  



-38 sequence" or "heterologous gene" in relation to the host cell. This
applies even if the  sequence to be introduced or the gene to be
introduced is identical to an endogenous  sequence or an endogenous
gene of the host cell. For example, a hamster actin gene  introduced into a
hamster host cell is by definition a heterologous gene. 5 According to the
invention, recombinant mammalian cells, preferably rodent cells, most
preferably hamster cells such as CHO or BHK cells which have been
transfected with one  of the expression vectors according to the invention
described herein are preferred. 10 In the recombinant production of
heteromeric proteins such as e.g. monoclonal antibodies  (mAb), the
transfection of suitable host cells can theoretically be carried out by two
different methods. mAb's of this kind are composed of a number of
subunits, the heavy  and light chains. Genes coding for these subunits
may be accommodated in independent or  multicistronic transcription units
on a single plasmid with which the host cell is then 15 transfected. This is
intended to secure the stoichiometric representation of the genes after
integration into the genome of the host cell. However, in the case of
independent  transcription units it must hereby be ensured that the
mRNAs which encode the different  proteins display the same stability and
transcriptional and translational efficiency. In the  second case, the
expression of the genes take place within a multicistronic transcription 20
unit by means of a single promoter and only one transcript is formed. By
using IRES  elements, a highly efficient internal translation initiation of the
genes is obtained in the  second and subsequent cistrons. However, the
expression rates for these cistrons are lower  than that of the first cistron,
the translation initiation of which, by means of a so-called
"cap"-dependent pre-initiation complex, is substantially more efficient than
IRES 25 dependent translation initiation. In order to achieve a truly
equimolar expression of the  cistrons, additional inter-cistronic elements
may be introduced, for example, which ensure  uniform expression rates
in conjunction with the IRESelements (WO 94/05785). Another possible
way of producing a number of heterologous proteins according to the  30
invention is sequential transfection in which the genes are transfected at
separate times,  



-39 integrated in different expression vectors. For example, the heavy
chain and the light chain  of an antibody may be introduced into a cell one
after the other in two transfection steps.  Another possible way of
simultaneously producing a number of heterologous proteins, s which is
preferred according to the invention, is cotransfection, in which the genes
are  separately integrated in different expression vectors. This has the
advantage that certain  proportions of genes and gene products with one
another can be adjusted, thereby  balancing out any differences in the
mRNA stability and in the efficiency of transcription  and translation. In
addition, the expression vectors are more stable because of their small  io
size and are easier to handle both during cloning and during transfection.
In one particular embodiment of the invention, therefore, the host cells are
additionally  transfected, preferably cotransfected, with one or more
vectors having genes which code  for one or more other proteins of
interest. The other vector or vectors used for the is cotransfection code,
for example, for the other protein or proteins of interest under the  control
of the same promoter, preferably under the control of the same
promoter/enhancer  combination or, particularly preferably, under the
control of the same  promoter/enhancer/TE element combination or under
the control of the same  promoter/enhancer combination with different TE
elements and for at least one selectable  20 marker, e.g. dihydrofolate
reductase. In another embodiment of the invention the vectors used for
the transfection may contain  one or more TE-elements in any
combination, position and orientation. 25 In another particular embodiment
of the invention the. host cells are co-transfected with at  least two
eukaryotic expression vectors, at least one of the two vectors containing
at least  one gene which codes for at least the protein of interest, while the
other vector contains  one or more nucleic acids according to the invention
in any combination, position and  orientation, and optionally also codes for
at least one gene of interest, and these nucleic 30 acids according to the
invention impart their transcription- or expression-enhancing  -40 activity
to the genes of interest which are located on the other co-transfected
vector, by co- 



integration with the other vector. According to the invention the host cells
are preferably established, adapted and cultivated  s under serum-free
conditions, optionally in media which are free from animal
proteins/peptides. Examples of commercially obtainable media include
Ham's F12 (Sigma,  Deisenhofen, DE), RPMI-1640 (Sigma), Dulbecco's
Modified Eagle's Medium (DMEM;  Sigma), Minimal Essential Medium
(MEM; Sigma), Iscove's Modified Dulbecco's  Medium (IMDM; Sigma),
CD-CHO (Invitrogen, Carlsbad, CA, USA), CHO-S-SFMII io (Invitrogen),
serum-free CHO-Medium (Sigma) and protein-free CHO-Medium (Sigma).
Each of these media may optionally be supplemented with various
compounds, e.g.  hormones and/or other growth factors (e.g. insulin,
transferrin, epidermal growth factor,  insulin-like growth factor), salts (e.g.
sodium chloride, calcium, magnesium, phosphate),  buffers (e.g. HEPES),
nucleosides (e.g. adenosine, thymidine), glutamine, glucose or other is
equivalent nutrients, antibiotics and/or trace elements. Although
serum-free media are  preferred according to the invention, the host cells
may also be cultivated using media  which have been mixed with a
suitable amount of serum. In order to select genetically  modified cells
which express one or more selectable marker genes, one or more
selecting  agents are added to the medium. 20 The term "selecting agent"
refers to a substance which affects the growth or survival of  host cells
with a deficiency for the selectable marker gene in question. Within the
scope of  the present invention, geneticin (G418) is preferably used as the
medium additive for the  selection of heterologous host cells which carry a
wild-type or preferably a modified 25 neomycin phosphotransferase gene.
Preferably, G418 concentrations of between 100 and  800 g/ml of medium
are used, most preferably 200 to 400 pg G418/ml of medium. If the  host
cells are to be transfected with a number of expression vectors, e.g. if
several genes of  interest are to be separately introduced into the host
cell, they generally have different  selectable marker genes. 30 -41 



A selectable marker gene is a gene which allows the specific selection of
cells which  contain this gene by the addition of a corresponding selecting
agent to the cultivation  medium. As an illustration, an antibiotic resistance
gene may be used as a positive  selectable marker. Only cells which have
been transformed with this gene are able to grow 5 in the presence of the
corresponding antibiotic and are thus selected. Untransformed cells,  on
the other hand, are unable to grow or survive under these selection
conditions. There  are positive, negative and bifunctional selectable
markers. Positive selectable markers  permit the selection and hence
enrichment of transformed cells by conferring resistance to  the selecting
agent or by compensating for a metabolic or catabolic defect in the host
cell. io By contrast, cells which have received the gene for the selectable
marker can be selectively  eliminated by negative selectable markers. An
example of this is the thymidine kinase  gene of the Herpes Simplex virus,
the expression of which in cells with the simultaneous  addition of
acyclovir or gancyclovir leads to the elimination thereof. The selectable
markers used in this invention, including the amplifiable selectable
markers, include 1s genetically modified mutants and variants, fragments,
functional equivalents, derivatives,  homologues and fusions with other
proteins or peptides, provided that the selectable  marker retains its
selective qualities. Such derivatives display considerable homology in  the
amino acid sequence in the regions or domains which are deemed to be
selective. The  literature describes a large number of selectable marker
genes including bifunctional 20 (positive/negative) markers (see for
example WO 92/08796 and WO 94/28143). Examples  of selectable
markers which are usually used in eukaryotic cells include the genes for
aminoglycoside phosphotransferase (APH), hygromycine
phosphostransferase (HYG),  dihydrofolate reductase (DHFR), thymidine
kinase (TK), glutamine synthetase, asparagin  synthetase and genes
which confer resistance to neomycin (G418), puromycin, histidinol  25 D,
bleomycin, phleomycin and zeocin. The term "modified
neomycin-phosphotransferase (NPT)" covers all the mutants described  in
W02004/050884, particularly the mutant D227G (Asp227G1y), which is
characterised  by the substitution of aspartic acid (Asp, D) for glycine (Gly,
G) at amino acid position 227 30 and particularly preferably the mutant
F2401 (Phe240lle), which is characterised by the  



substitution of phenylalanine (Phe, F) for isoleucine (Ile, I) at amino acid
position 240. -42 The present invention therefore includes a method of
preparing and selecting recombinant  mammalian cells which comprises
the following steps: (i) transfecting the host cells with  genes which code
for at least one protein/product of interest and a neomycin 5
phosphotransferase, preferably modified, wherein in order to enhance the
transcription or  expression at least the gene (or genes) of interest is
functionally linked to at least one TE  element; (ii) cultivating the cells
under conditions that enable expression of the different  genes; and (iii)
selecting these co-integrated genes by cultivating the cells in the presence
of a selecting agent such as e.g. G418. Preferably, the transfected cells
are cultivated in io medium in the absence of serum. Preferably the
concentration of G418 is at least 200  4g/mL. However, the concentration
may also be at least 400 pg/mL. Amplifiable Selectable Marker Gene: is In
addition, the cells according to the invention may optionally also be
subjected to one or  more gene amplification steps in which they are
cultivated in the presence of a selecting  agent which leads to
amplification of an amplifiable selectable marker gene. The prerequisite is
that the host cells are additionally transfected with a gene which codes  20
for an amplifiable selectable marker. It is conceivable for the gene which
codes for an  amplifiable selectable marker to be present on one of the
expression vectors according to  the invention or to be introduced into the
host cell by means of another vector. The amplifiable selectable marker
gene usually codes for an enzyme which is needed for  25 the growth of
eukaryotic cells under certain cultivation conditions. For example, the
amplifiable selectable marker gene may code for dihydrofolate reductase
(DHFR). In this  case the gene is amplified if a host cell transfected
therewith is cultivated in the presence of  the selecting agent methotrexate
(MTX). -43 The following Table 2 gives examples of other amplifiable
selectable marker genes and the  associated selecting agents which may
be used according to the invention, which are  described in an overview
by Kaufman, Methods in Enzymology, 185:537-566 (1990). 



Table 2: Amplifiable selectable marker genes Amplifiable selectable
marker Accession number Selecting agent  gene dihydrofolatereductase
M19869(hamster) methotrexate (MTX)  E00236 (mouse) metallothionein
D10551 (hamster) cadmium  M13003 (human) M11794 (rat) CAD
(carbamoylphosphate M23652 (hamster) N-phosphoacetyl-L-aspartate
synthetase aspartate D78586 (human) transcarbamylase:
dihydroorotase)  adenosine-deaminase K02567 (human) Xyl-A- or
adenosine, M10319 (mouse) 2'deoxycofonnycin AMP
(adenylate)-deaminase D12775 (human) adenine, azaserin, coformycin
702811 (rat) UMP-synthase J03626 (human) 6-azauridine, pyrazofuran
IMP 5 dehydrogenase J04209 (hamster) mycophenolic acid  J04208
(human) M33934 (mouse) xanthine-guanine- X00221 (E. coli)
mycophenolic acid with  phosphoribosyltransferase limiting xanthine
mutant HGPRTase or mutant J00060 (hamster) hypoxanthine,
aminopterine  thymidine-kinase M13542, K02581 (human) and thymidine
(HAT) J00423, M68489(mouse)  M63983 (rat) M36160 (Herpes virus)  -44
thymidylate-synthetase D00596 (human) 5-fluorodeoxyuridine  



M13019 (mouse) L12138 (rat) P-glycoprotein 170 (MDR1) AF016535
(human) several drugs, e.g.  J03398 (mouse) adriamycin, vincristin,
colchicine ribonucleotide reductase M124223, K02927 aphidicoline
(mouse)  glutamine-synthetase AF150961 (hamster) methionine
sulphoximine U09114, M60803 (mouse) (MSX)  M29579 (rat)
asparagine-synthetase M27838 (hamster) (3-aspartylhydroxamate,
M27396 (human) albizziin, 5'azacytidine  U38940 (mouse) U07202 (rat)
argininosuccinate- synthetase X01630 (human) canavanin  M31690
(mouse) M26198 (bovine) omithine-decarboxylase M34158 (human)
a-difluoromethylornithine  J03733 (mouse) M16982 (rat)
HMG-CoA-reductase L00183,M12705 (hamster) compactin  M11058
(human)  N-acetylglucosaminyl- M55621 (human) tunicamycin
transferase threonyI-tRNA-synthetase M63180 (human) borrelidin  Na
K+-ATPase J05096 (human) ouabain  M14511 (rat) According to the
invention the amplifiable selectable marker gene used is preferably a
gene which codes for a polypeptide with the function of DHFR, e.g. for
DHFR or a fusion  



-45 protein from the fluorescent protein and DHFR. DHFR is necessary for
the biosynthesis of  purines, Cells which lack the DHFR genes cannot
grow in purine-deficient medium. The  DHFR gene is therefore a useful
selectable marker for selecting and amplifying genes in  cells cultivated in
purine-free medium. The selecting medium used in conjunction with the  s
DHFR gene is methotrexate (MTX). Mammalian cells, preferably mouse
myeloma and hamster cells, are preferred host cells for  the use of DHFR
as an amplifiable selectable marker. The cell lines CHO-DUKX (ATCC
CRL-9096) and CHO-GD44 (Urlaub et al., 1983) are particularly preferred
as they have no io DHFR activity of their own, as a result of mutation. In
order to be able to use the DHFR- induced amplification in other cell types
as well which have their own endogenous DHFR  activity, it is possible to
use in the transfection process a mutated DHFR gene which codes  for a
protein with reduced sensitivity to methotrexate (Simonson et al., 1983;
Wigler et al.,  1980; Haber et al., 1982). is The DHFR marker is
particularly suitable for the selection and subsequent amplification  when
using DHFR-negative basic cells such as CHO-DG44 or CHO-DUKX, as
these cells  do not express endogenous DHFR and therefore do not grow
in purine-free medium.  Consequently, the DHFR gene may be used here
as a dominant selectable marker and the  20 transformed cells are
selected in hypoxanthine/ thymidine-free medium. The present invention
therefore includes a method of preparing and selecting recombinant
mammalian cells which comprises the following steps: (i) transfecting the
host cells with  genes which code for at least one protein/product of
interest and the amplifiable selectable 25 marker DHFR, wherein in order
to enhance the transcription or expression at least the gene  (or genes) of
interest is functionally linked to at least one TE element; (ii) cultivating the
cells under conditions that enable expression of the different genes; and
(iii) amplifying  these co-integrated genes by cultivating the cells in the
presence of a selecting agent which  allows the amplification of at least
the amplifiable selectable marker gene, such as 30 methotrexate.
Preferably, the transfected cells are cultivated in hypoxanthine/thymidine- 



free medium in the absence of serum and with the addition of increasing
concentrations of  -46 MTX. Preferably, the concentration of MTX in the
first amplification step is at least 100  nM. The concentration of MTX may,
however, also be at least 250 nM and may be  increased step by step to 1
M. In individual cases concentrations of over 1M may also  be used, e.g. 2
M. 5 The present invention also includes a method of preparing and
selecting recombinant  mammalian cells which comprises the following
steps: (i) transfecting the host cells with  genes which code for at least one
protein/product of interest, a neomycin- phosphotransferase, preferably
modified, and the amplifiable selectable marker DHFR, 10 wherein in
order to enhance the transcription or expression at least the gene (or
genes) of  interest is functionally linked to at least one TE element; (ii)
cultivating the cells under  conditions that enable expression of the
different genes; (iii) selecting these co-integrated  genes by cultivating the
cells in the presence of a selecting agent such as e.g. G418, in
hypoxanthine/thymidine-free medium; and (iv) amplifying these
co-integrated genes by is cultivating the cells in the presence of a
selecting agent which allows the amplification of  at least the amplifiable
selectable marker gene, such as methotrexate. Preferably, the
transfected cells are cultivated in hypoxanthine/thymidine-free medium,
supplemented  with at least 200 g/mL G418, preferably 400 g/mL or even
more G418, in the absence  of serum and with the addition of increasing
concentrations of MTX. Preferably, the 20 concentration of MTX in the first
amplification step is at least 100 nM. The concentration  of MTX may,
however, also be at least 250 nM and may be increased step by step to I
.tM.  In individual cases concentrations of over I M may also be used, e.g.
2 PM. It is also possible to select transformed cells by
fluorescence-activated cell sorting (FACS).  25 For this, bacterial
(3-galactosidase, cell surface markers or fluorescent proteins may be
used  (e.g. green fluorescent protein (GFP) and the variants thereof from
Aequorea victoria and  Renilla reniformis or other species; red fluorescent
proteins and proteins which fluoresce in  other colours and their variants
from non-bioluminescent organisms such as e.g.  



Discosoma sp., Anemonia sp., Clavularia sp., Zoanthus sp., Aequorea
coerulescens) for  30 the selection of transformed cells. -47 Gene
expression and selection of high-producing host cells: The term gene
expression relates to the transcription and/or translation of a heterologous
gene sequence in a host cell. The expression rate can be generally
determined, either on  the basis of the quantity of corresponding mRNA
which is present in the host cell or on the s basis of the quantity of gene
product produced which is encoded by the gene of interest.  The quantity
of mRNA produced by transcription of a selected nucleotide sequence can
be  determined for example by northern blot hybridisation,
ribonuclease-RNA-protection, in  situ hybridisation of cellular RNA or by
PCR methods (e.g. quantitative PCR) (Sambrook  et al., 1989; Ausubel et
al., 1994). Proteins which are encoded by a selected nucleotide 10
sequence can also be determined by various methods such as, for
example, ELISA, protein  A HPLC, western blot, radioimmunoassay,
immunoprecipitation, detection of the  biological activity of the protein,
immune staining of the protein followed by FACS  analysis or fluorescence
microscopy, direct detection of a fluorescent protein by FACS  analysis or
fluorescence microscopy (Sambrook et al., 1989; Ausubel et al., 1994).
These 1s methods makes it possible for example to investigate whether
the TE element of SEQ ID  No.I according to the invention, or any part,
fragment or region thereof or the derivatives  or combinations thereof, lead
to an increase in the transcription or expression of a gene of  interest. 20
By "enhanced expression, transcription or productivity" is meant an
enhancement of the  expression or synthesis of a heterologous sequence
introduced into a host cell, for example  a gene coding for a therapeutic
protein, compared to a control. There is enhanced  expression,
transcription or productivity if a cell according to the invention is cultivated
by  a method described here according to the invention, and if this cell has
at least a 1.3-fold or 25 1.5-fold increase in the specific productivity or
preferably a doubling of the specific  productivity. There is also enhanced
expression, transcription or productivity if the cell  according to the
invention has at least a tripling of the specific productivity. There is  



particularly enhanced expression, transcription or productivity if the cell
according to the  invention has at least a quadrupling of the specific
productivity. There is particularly 30 enhanced expression, transcription or
productivity if the specific productivity of the cell  according to the
invention is increased at least five-fold. There is particularly enhanced  -48
expression, transcription or productivity if the specific productivity of the
cell according to  the invention is increased at least six-fold. There is
particularly enhanced expression,  transcription or productivity if the
specific productivity of the cell according to the  invention is increased at
least seven-fold. s Enhanced expression, transcription or productivity can
be achieved both by using one of  the expression vectors according to the
invention and by using one of the methods  according to the invention. 10
The corresponding processes may be combined with a FACS-assisted
selection of  recombinant host cells which contain, as additional selectable
marker, one or more  fluorescent proteins (e.g. GFP) or a cell surface
marker. Other methods of obtaining  increased expression, and a
combination of different methods may also be used, are based  for
example on the use of cis-active elements for manipulating the chromatin
structure (e.g. is LCR, UCOE, EASE, isolators, S/MARs, STAR elements),
on the use of (artificial)  transcription factors, treatment of the cells with
natural or synthetic agents for up- regulating endogenous or heterologous
gene expression, improving the stability (half-life)  of mRNA or the protein,
improving the initiation of mRNA translation, increasing the gene  dose by
the use of episomal plasmids (based on the use of viral sequences as
replication 20 origins, e.g. SV40, polyoma, adenovirus, EBV or BPV), the
use of amplification- promoting sequences (Hemann et al., 1994) or in
vitro amplification systems based on  DNA concatemers (Monaco et al.,
1996), In a further embodiment the present invention thus also relates to
processes for obtaining  25 and selecting recombinant mammalian cells
which express at least one heterologous gene  of interest and are
characterised in that (i) recombinant mammalian cells are transfected  



with an expression vector according to the invention and the gene for an
amplifiable  selectable marker gene; (ii) the mammalian cells are
cultivated under conditions which  allow expression of the gene or genes
of interest, the modified neomycin 30 phosphotransferase gene and the
gene which codes for a fluorescent protein; (iii) the  mammalian cells are
cultivated in the presence of at least one selecting agent which acts  -49
selectively on the growth of mammalian cells and gives preference to the
growth of those  cells which express the neomycin phosphotransferase
gene; (iv) the mammalian cells  which exhibit high expression of the
fluorescent protein are sorted out by flow-cytometric  analysis; (v) the
sorted cells are cultivated under conditions under which the amplifiable s
selectable marker gene is expressed; and (vi) a selecting agent is added
to the culture  medium which results in the amplification of the amplifiable
selectable marker gene. Also preferred according to the invention is a
process in which production cells are  replicated and used to prepare the
coding gene product of interest. For this, the selected  to high producing
cells are preferably cultivated in a serum-free culture medium and
preferably in suspension culture under conditions which allow expression
of the gene of  interest. The protein/product of interest is preferably
obtained from the cell culture  medium as a secreted gene product. If the
protein is expressed without a secretion signal,  however, the gene
product may also be isolated from cell lysates. In order to obtain a pure is
homogeneous product which is substantially free from other recombinant
proteins and host  cell proteins, conventional purification procedures are
carried out. First of all, cells and  cell debris are removed from the culture
medium or lysate. The desired gene product can  then be freed from
contaminating soluble proteins, polypeptides and nucleic acids, e.g. by
fractionation on immunoaffinity and ion exchange columns, ethanol
precipitation, reversed 20 phase HPLC or chromatography on Sephadex,
silica or cation exchange resins such as  DEAE. Methods which result in
the purification of a heterologous protein expressed by  recombinant host
cells are known to the skilled man and described in the literature, e.g. by
Harris et al., 1995 and Scopes 1988. 25 COMPOSITIONS ACCORDING
TO THE INVENTION 



The present invention relates to a nucleic acid which contains TE-13 (SEQ
ID No. 15)  contains or a fragment of TE-13 (SEQ ID No. 15) or the
complementary nucleotide  sequences thereof or a derivative of TE-13
(SEQ ID No. 15) or a fragment thereof or the  complementary nucleotide
sequences thereof, and which on chromosomal integration 30 leads to an
increase in the transcription or expression of a gene of interest in an
expression  system. -50 The present invention relates to a nucleic acid
which contains TE-13 (SEQ ID No. 15) or a  fragment of TE- 13 (SEQ ID
No. 15) or the complementary nucleotide sequences thereof or  a
derivative of TE-13 (SEQ ID No. 15) or a fragment thereof or the
complementary  nucleotide sequences thereof, and which on
chromosomal integration leads to an increase s in the transcription or
expression of a gene of interest in an expression system, with the  proviso
that the fragment or derivative comprises at least one sequence region
from the  nucleic acid region between lbp and 1578bp (in relation to SEQ
ID No. 01). By a  sequence region is meant a nucleic acid region of at
least 10bp, 15bp, 20bp, 50bp, 100bp. io The present invention relates to a
nucleic acid which contains TE-13 (SEQ ID No. 15) or a  fragment of
TE-13 (SEQ ID No. 15) or the complementary nucleotide sequences
thereof or  a derivative of TE-13 (SEQ ID No, 15) or a fragment thereof or
the complementary  nucleotide sequences thereof, and which on
chromosomal integration leads to an increase  in the transcription or
expression of a gene of interest in an expression system, with the is
proviso that the fragment or derivative comprises at least one sequence
region of TE-09  (SEQ ID No. 11) or TE-08 (SEQ ID No. 11) or TE-13
(SEQ ID No. 15). By a sequence  region is again meant a nucleic acid
region of at least I Obp, 15bp, 20bp, 50bp, 100bp. The enhanced
expression of the gene of interest can be measured for example by  20
measuring the product titre by ELISA. In a preferred embodiment the
invention relates to a nucleic acid which contains TE-08  (SEQ ID No. 10)
or a fragment of TE-08 (SEQ ID No. 10) or the complementary  nucleotide
sequences thereof or a derivative of TE-08 (SEQ ID No. 10) or a fragment
25 thereof or the complementary nucleotide sequences thereof, and which
on chromosomal  



integration leads to an increase in the transcription or expression of a
gene of interest in an  expression system. In a preferred embodiment of
the above nucleic acid according to the invention the proviso  is that the
fragment or derivative must also include at least one sequence region
from the  30 nucleic acid region between Ibp and 1578bp (in relation to
SEQ ID No. 01). -51 In a particularly preferred embodiment of the above
nucleic acid according to the invention  there is the proviso that the
fragment or derivative also includes at least one sequence  region of
TE-09 (SEQ ID No. 11) or TE-08 (SEQ ID No. 11) or TE-13 (SEQ ID No.
15).  By a sequence region is meant a nucleic acid region of at least 10bp,
15bp, 20bp, 50bp,  5 100bp. In another embodiment the invention relates
to a nucleic acid which contains SEQ ID No.  1 or a fragment of SEQ ID
No. 1 or the complementary nucleotide sequences thereof or a  derivative
of SEQ ID No. 1 or a fragment thereof or the complementary nucleotide
10 sequences thereof, which on chromosomal integration leads to an
increase in the  transcription or expression of a gene of interest in an
expression system. In a preferred embodiment of the above-mentioned
nucleic acid according to the invention  there is the proviso that the
fragment or derivative also comprises at least one sequence  region from
the nucleic acid region between lbp and 1578bp (in relation to SEQ ID No.
1s 01). In a particularly preferred embodiment of the above-mentioned
nucleic acid according to  the invention there is the proviso that the
fragment or derivative also comprises at least one  sequence region of
TE-09 (SEQ ID No. 11) or TE-08 (SEQ ID No. 10) or TE-13 (SEQ ID  No.
15). By a sequence region is meant a nucleic acid region of at least l0bp,
15bp, 20bp,  20 50bp, 100bp. The present invention also relates to a
nucleic acid (=TE element) for increasing the  transcription or expression
of a gene of interest with SEQ ID No. I or a fragment or  derivative thereof
or the complementary nucleotide sequences thereof, which leads to an
25 increase in the transcription or expression of a gene of interest. 



The increase in the expression of the gene of interest can be measured
for example by  measuring the product titre by ELISA. 30 The present
invention particularly relates to a nucleic acid according to the invention,
which hybridises under stringent conditions -52 (a) with the region of
nucleic acid sequence TE-13 (SEQ ID No. 15) or TE-08 (SEQ ID  No. 10)
or (b) the complementary nucleic acid sequences thereof or (c) a nucleic
acid sequence which has at least about 70% sequence identity, preferably
at  5 least about 80% sequence identity or at least about 85% sequence
identity , most preferably  at least about 90% sequence identity and most
preferably at least about 95% sequence  identity with (a) or (b), In a
special embodiment the nucleic acid according to the invention has a
length of at least  io 511 bp (=length TE-13, SEQ ID No. 15) or at least
1015 bp (=length TE-08, SEQ ID No.  10). In a preferred embodiment the
present invention relates to the 5' fragment of the TE  element TE-00
(SEQ ID No. 2). This corresponds to the part of SEQ ID No. 1 between I
is bp and 1578bp or the complementary nucleotide sequence thereof. The
present invention particularly relates to a nucleic acid or a
transcription-enhancing or  expression-enhancing nucleic acid element
(TE element), which contains TE-13 (SEQ ID  No. 15) or TE-08 (SEQ ID
No. 10) or a derivative thereof or the complementary nucleotide 20
sequences thereof, which on chromosomal integration leads to an
increase in the  transcription or expression of a gene of interest. The
present invention preferably relates to an isolated nucleic acid or an
isolated nucleic  acid molecule or an isolated nucleic acid sequence or an
isolated transcription-enhancing  25 nucleic acid element or an isolated
TE element. The present invention particularly relates to an isolated
nucleic acid which contains TE-08  (SEQ ID No. 10) or the complementary
nucleotide sequence thereof and which on  chromosomal integration leads
to an increase in the transcription or expression of a gene of  



30 interest in an expression system. -53 In one embodiment the nucleic
acid or the transcription-enhancing nucleic acid element or  the isolated
nucleic acid contains a derivative of a TE element or of SEQ ID No. 1,
which  has at least about 70% sequence identity, preferably at least about
80% sequence identity  or at least about 85% sequence identity, most
preferably at least about 90% sequence s identity and most preferably at
least about 95% sequence identity with the corresponding  part of the TE
element sequence or the complementary sequence thereof, particularly
with  the sequence region between nucleotide position lbp and 1578bp in
relation to SEQ ID  No. 1, corresponding to the sequence region 5' of the
TE-00 sequence, and particularly  preferably with TE-13 (SEQ ID No. 15)
or TE-08 (SEQ ID No. 10). 10 In a preferred embodiment the nucleic acid
or the transcription-enhancing nucleic acid  element or the isolated nucleic
acid contains a derivative of a TE-08 nucleic acid (SEQ ID  No. 10) or
preferably of a TE-13 nucleic acid (SEQ ID No. 15), which has at least
about  70% sequence identity, preferably at least about 80% sequence
identity or at least about 15 85% sequence identity, most preferably at
least about 90% sequence identity and most  preferably at least about
95% sequence identity with the corresponding part of the TE  element
sequence or the complementary sequence thereof. In another
embodiment the invention relates to a nucleic acid or a
transcription-enhancing  20 nucleic acid element or an isolated nucleic
acid or a derivative of a TE element, which  hybridise(s) with the sequence
of a TE element or with der complementary sequence of a  TE element,
particularly with the sequence region between nucleotide position lbp and
1578bp in relation to SEQ ID No, 1, corresponding to sequence region 5'
of the TE-00  sequence (SEQ ID No. 2), or hybridises particularly with the
TE-08 element (SEQ ID No. 25 10). Preferably the hybridisation is carried
out under stringent hybridisations and washing  conditions. In another
preferred embodiment the nucleic acid according to the invention or the
transcription-enhancing element (TE element) is selected from among:
TE-00 (SEQ ID No.  



30 2), TE-01 (SEQ ID No. 3), TE-02 (SEQ ID No. 4), TE-03 (SEQ ID No.
5), TE-04 (SEQ ID No. 6), TE-06 (SEQ ID No. 8), TE-07 (SEQ ID No. 9),
TE-08 (SEQ ID No. 10), TE-10  -54 (SEQ ID No. 12), TE-1I (SEQ ID No.
13), TE-12 (SEQ ID No. 14), TE-13 (SEQ ID No.  15), TE-14 (SEQ ID No.
16), TE-15 (SEQ ID No. 17), TE-16 (SEQ ID No, 18), TE-17  (SEQ ID No.
19), TE-18 (SEQ ID No. 20) and TE-21 (SEQ ID No. 21), 5 In another
embodiment the nucleic acid or the transcription-enhancing element (TE
element) is characterised in that the nucleic acid is TE-00 (SEQ ID No. 2),
TE-06 (SEQ ID  No. 8), TE-10 (SEQ ID No. 12), TE-11 (SEQ ID No. 13) or
TE-12 (SEQ ID No. 14),  preferably TE-06 (SEQ ID No. 8). 10 In a
preferred embodiment the nucleic acid or the transcription-enhancing
element (TE  element) is characterised in that the nucleic acid is TE-01
(SEQ ID No. 3), TE-02 (SEQ ID  No. 4), TE-03 (SEQ ID No. 5),TE-07
(SEQ ID No. 9), TE-08 (SEQ ID No. 10). In a particularly preferred
embodiment the nucleic acid or the transcription-enhancing  is element is
TE-08 (SEQ ID No. 10). In a particularly preferred embodiment the nucleic
acid or the transcription-enhancing  element (TE element) is TE-18 (SEQ
ID No. 20). 20 In another embodiment the nucleic acid or the
transcription-enhancing element (TE  element) is characterised in that it is
a fragment or derivative of TE-0l (SEQ ID No. 3) is,  preferably TE-13
(SEQ ID No. 15), TE-14 (SEQ ID No. 16), TE-15 (SEQ ID No. 17), TE- 16
(SEQ ID No. 18), TE-17 (SEQ ID No. 19), TE-18 (SEQ ID No. 20). 25 In a
preferred embodiment the nucleic acid according to the invention is TE-13
(SEQ ID  No. 15). In another embodiment the nucleic acid according to
the invention or the fragment or the  derivative is an isolated nucleic acid.
30 -55 The present invention also relates to a nucleic acid according to
the invention which is  characterised in that a nucleic acid containing
TE-13 (SEQ ID No. 15) or TE-08 (SEQ ID  



No. 10) or TE-07 (SEQ ID No. 9) or TE-06 (SEQ ID No.8) or a fragment of
these  sequences or the complementary nucleotide sequences thereof or
a derivative of these 5 sequences or a derivative of fragments of these
sequences, preferably TE- 13 (SEQ ID No.  15) or TE-08 (SEQ ID No. 10)
or a fragment of these sequences or a derivative of these  sequences or a
derivative of fragments of these sequences or the complementary
nucleotide  sequences thereof, is linked to a heterologous sequence. io
The nucleic acid linked to a heterologous gene sequence may in a
preferred embodiment be  an expression vector, for example plasmids,
bacteriophages, phagemids, cosmids, viral  vectors or particularly a
targeting vector. The nucleic acid linked to a heterologous gene sequence
may however also be any other  synthetic nucleic acid molecule such as
e.g. synthetic, artificial or mini-chromosomes. 15 The present invention
further relates to a eukaryotic expression vector, characterised in that  this
expression vector contains one or more nucleic acids according to the
invention or one  or more transcription-enhancing elements (TE element)
according to the invention. 20 In a special embodiment the eukaryotic
expression vector is characterised in that it  contains a promoter and / or a
heterologous gene of interest and / or a selectable marker  and / or
optionally an enhancer. The present invention further relates to a
eukaryotic expression vector characterised in that  25 this expression
vector contains one or more nucleic acids according to the invention or
one  or more transcription-enhancing elements (TE element) and a
promoter and / or a  heterologous gene of interest and / or a selectable
marker and / or optionally an enhancer  according to the invention. 30 In
another embodiment the eukaryotic expression vector is characterised in
that it is a  targeting vector for the deliberate integration of the gene of
interest. -56 In a preferred embodiment the eukaryotic expression vector
is characterised in that the  promoter is a heterologous promoter such as
the early promoter of human eytomegaly  virus (CMV-promoter), SV40
early promoter, adenovirus major late promoter, mouse 



5 metallothionein-I promoter, the long terminal repeat region of Rous
Sarcoma Virus, actin-,  immunoglobulin or heat-shock-promotor(s),
preferably CMV-promoter. In another preferred embodiment the
eukaryotic expression vector is characterised in that  the promoter is a
heterologous promoter, preferably ubiquitin/S27a-promoter, most  io
preferably hamster ubiquitin/S27a-promoter. In a special embodiment the
eukaryotic expression vector is characterised in that it  contains a
combination of several identical or different nucleic acids or TE-elements
according to the invention in any orientation to one another, wherein one
or more nucleic is acids or TE-elements are positioned in front of (i.e. 5'
of) and / or one or more nucleic  acids or TE-elements are positioned (i.e.
3' of) the gene of interest. In a preferred embodiment the eukaryotic
expression vector is characterised in that the  combined nucleic acids or
TE elements are TE-06 (SEQ ID No. 8) and particularly  20 preferably
TE-08 (SEQ ID No. 10). Preferred combinations of nucleic acids or TE
elements are a TE-06 element (SEQ ID No.  8) in front of (i.e. 5' of) and a
TE-06 element (SEQ ID No. 8) behind (i.e. 3' of) the gene  of interest and
three TE-06-elements (SEQ ID No. 8) behind (i.e. 3' of) the gene of
interest  25 (ef also Figure 13). . In a particularly preferred embodiment
the eukaryotic expression vector is characterised in  that one or more
TE-08-nucleic acid(s) or element(s) (SEQ ID No. 10) are positioned in
front of (i.e. 5' of) and one or more behind (i.e. 3' of) the gene of interest,
preferably one  30 TE-08 element (SEQ ID No. 10) in front and one
behind (cf also Figure 13). -57 Other preferred combinations of TE-nucleic
acids or elements are 2 TE-08 nucleic acids  /elements (SEQ ID No. 10)
before and / or after the gene of interest. In another embodiment the
eukaryotic expression vector is characterised in that a plurality  5 of
TE-06-nucleic acids or elements (SEQ ID No. 8) are positioned behind (3'
of) the gene  of interest, preferably 3 (cf Figure 13). In a preferred
embodiment the eukaryotic expression vector is characterised in that a
combination of one or more TE-08-nucleic acid(s) or element(s) (SEQ ID
No. 10) with one  



to or more TE-06 nucleic acids or element(s) (SEQ ID No. 8) are
positioned in front of (i.e. 5' of) and / or behind (i.e. 3' of) the gene of
interest; the preferred combination is a  combination of a TE-08 nucleic
acid or element (SEQ ID No. 10) followed by a TE-06- nucleic acid or
element (SEQ ID No. 8) in front of (i.e. 5' of) the gene of interest. (Cf also
Figure 13). is In another embodiment the eukaryotic expression vector is
characterised in that one or  more TE-13 nucleic acids or elements (SEQ
ID No. 15) are positioned in front of (5' of)  and / or behind (3' of) the gene
of interest. 20 In a preferred embodiment the eukaryotic expression vector
is characterised in that it  additionally contains an integrase. In another
preferred embodiment the host cells are co-transfected with at least two
eukaryotic expression vectors, while at least one of the two vectors
contains at least one  25 gene which codes for at least one protein of
interest and the other vector contains one or more nucleic acid according
to the inventions in any combination, position and orientation,  and
optionally also codes for at least one gene of interest, and these nucleic
acids according  to the invention impart their transcription- or
expression-enhancing effect to the genes of  interest which are located on
the other co-transfected vector, by co-integration with the  30 other vector.
-58 In a special embodiment the eukaryotic expression vector is
characterised in that the  selectable marker is DHFR or Neo, for example
Neo F2401. The invention further relates to a method of preparing a
eukaryotic expression vector,  5 characterisedby the integration of a
nucleic acid according to the invention in an  expression vector. The
invention further relates to a eukaryotic host cell characterised in that it
contains a  eukaryotic expression vector according to the invention. i0 In a
special embodiment the eukaryotic host cell is characterised in that it is a
high  



producer, i.e. it has a higher specific productivity than a comparable
eukaryotic host cell  without a TE element or nucleic acid according to the
invention, this host cell having an  expression level which is increased
two-fold, three-fold, four-fold, five-fold, six-fold, is seven-fold or ten-fold or
one which is increased more than two-fold, more than three-fold,  more
than four-fold, more than five-fold, more than seven-fold or more than
ten-fold,  preferably up to five-fold or more than three-fold. In a particularly
preferred embodiment the eukaryotic host cell is characterised in that the
20 expression vector is stably integrated in the genome. In another
embodiment the eukaryotic host cell is a hamster or mouse cell such as
for  example a CHO, NSO, Sp2/0-Ag14, BHK21, BHK TK-, HaK,
2254-62.2 (BHK-2l- derivative), CHO-Kl, CHO-DUKX (= CHO duk-,
CHO/dhff), CHO-DUKX B1, CHO 25 DG44, CHO Pro-5, V79,
B14AF28-G3, CHL cell, preferably a CHO cell and particularly  preferably
a CHO-DG44 cell. In another embodiment the eukaryotic host cell is a
mammalian cell, including but not  restricted to human, mouse, rat,
monkey or rodent cell lines. 30 -59 In another embodiment the host cell is
a eukaryotic cell including but not restricted to  yeast, insect, bird and
plant cells. In another special embodiment the eukaryotic host cell is
characterised in that it  5 additionally contains an anti-apoptosis gene
such as BCL-xL, BCL-2, BCL-w, BFL-1, Al,  MCL-1, BOO, BRAG-l,
NR-13, CDN-1, CDN-2, CDN-3, BHRF-1, LMW5-HL or CED- 9, preferably
Bcl-xL or BCL-2, most preferably BCL-xL. The present invention further
relates to a method of developing a high-producing stably  io transfected
eukaryotic host cell line, characterised by the following steps: (a)
integrating at least one nucleic acid according to the invention or one TE
element  according to the invention in a eukaryotic expression vector
containing a gene of interest,  (b) transfecting a eukaryotic host cell with
this expression vector, (c) selecting a highly-productive transfected host
cell.  



Is The present invention further relates to a method of developing a
high-producing stably  transfected eukaryotic host cell line, characterised
by the following steps: (a) integrating a gene (genes) of interest in a
eukaryotic expression vector containing at  least one nucleic acid
according to the invention or a TE element according to the  20 invention
(b) transfecting a eukaryotic host cell with this expression vector,  (c)
selecting a highly-productive transfected host cell. In a special
embodiment the method is characterised by at least one additional  25
amplification step. The present invention also relates to a method of
preparing and selecting recombinant  mammalian cells, characterised by
the following steps: (a) transfecting the host cells with genes that codes at
least for a protein/product of interest,  30 a neomycin-phosphotransferase,
preferably modified, and the amplifiable selectable  marker DHFR,
wherein in order to enhance the transcription or expression at least the
gene  -60 (or genes) of interest is or are functionally linked to at least one
nucleic acid according to  one of claims I to 14, (b) cultivating the cells
under conditions which enable expression of the different genes, (c)
selecting these co-integrated genes by cultivating the cells in the presence
of a selecting  5 agent, such as e.g. G418, in a
hypoxanthine/thymidine-free medium and (d) amplifying these
co-integrated genes by cultivating the cells in the presence of a  selecting
agent which allows the amplification of at least the amplifiable selectable
marker  gene, such as e.g. methotrexate. io In a particular embodiment
this method is characterised in that the transfected cells are  cultivated in
hypoxanthine/thymidine-free medium, supplemented with at least 200
g/mL  G418, preferably 400 g/mL or more G418, in the absence of serum
and with the addition  of increasing concentrations of MTX. is In another
particular embodiment this method is characterised in that the
concentration of  



MTX in the first amplification step is at least 100 nM or at least 250 nM
and is increased  stepwise to IM or above. In individual cases, the MTX
concentration may be 2M. In another special embodiment the method is
characterised by an additional cloning step.  20 In another embodiment of
the method according to the invention the host cell is a  rodent/hamster
cell such as for example a CHO, NSO, Sp2/0-Ag14, BHK21, BHK TK~,
HaK, 2254-62.2 (BHK-21-derivative), CHO-Ki, CHO-DUKX (= CHO duk-,
CHO/dhfrf),  CHO-DUKX Bl, CHO-DG44, CHO Pro-5, V79, B14AF28-G3,
CHL cell, preferably a  25 CHO cell and particularly preferably a
CHO-DG44 cell. In a preferred method according to the invention the
expression vector contains a  selectable marker such as DHFR or NPT,
for example NPT F2401 or NPT D227G. 30 In a particularly preferred
embodiment of the method according to the invention the  proportion of
high producers is increased up to two-fold, three-fold, four-fold, five-fold,
-61 six-fold, seven-fold or ten-fold or more than two-fold, more than
three-fold, more than  four-fold, more than five-fold, more than seven-fold
or more than ten-fold, preferably up  to five-fold or more than three-fold. 5
The present invention further relates to a method of preparing a
biopharmaceutical product,  characterised by the following steps: (a)
integrating at least one nucleic acid according to the invention or one TE
element  according to the invention in a eukaryotic expression vector
containing a gene of interest,  (b) transfecting a eukaryotic host cell with
this expression vector, 10 (c) selecting a highly-productive transfected
host cell and (d) cultivating the highly-productive transfected host cell
obtained under conditions  which allow expression of the gene(s) of
interest. The present invention further relates to a method of developing a
high-producing stably  1s transfected eukaryotic host cell line,
characterised by the following steps: (a) integrating a gene (genes) of
interest in a eukaryotic expression vector containing at  least one nucleic
acid according to the invention or one TE element according to the  



invention (b) transfecting a eukaryotic host cell with this expression vector,
20 (c) selecting a highly-productive transfected host cell and (d) cultivating
the highly-productive transfected host cell obtained under conditions
which allow expression of the gene(s) of interest. In a special embodiment
the method according to the invention is characterised by at least  25 one
additional amplification step. In a special embodiment the method
according to the invention is characterised by the  following additional
step: (e) harvesting and purifying the protein of interest.  30 -62 The
present invention further relates to the use of a nucleic acid according to
the invention  or of a transcription-enhancing element (TE element)
according to the invention in a  eukaryotic expression vector, for
increasing the transcription or expression of a gene of  interest in an
expression system in a eukaryotic host cell or for preparing a  s
biopharmaceutical product. The present invention also relates to the use
of a nucleic acid according to the invention or  of a transcription-enhancing
element (TE element) according to the invention for  producing transgenic
animals or plants. to The present invention further relates to the use of a
nucleic acid according to the invention  or of a transcription-enhancing
element (TE element) according to the invention in gene  therapy. 15 The
present invention particularly relates to the use of a nucleic acid according
to the  invention or of a transcription-enhancing element (TE element)
according to the invention  as a medicament or in a phannaeeutical
composition. The present invention further relates to a kit consisting of a
nucleic acid according to the  20 invention or (a) TE element(s) according
to the invention, optionally expression vector(s),  



optionally host cell(s) and optionally transfection reagent(s). In a preferred
embodiment the present invention relates to a nucleic acid, particularly an
isolated nucleic acid, more precisely a transcription-enhancing or
expression-enhancing  25 nucleic acid element (TE element) with SEQ ID
No. I or a fragment or a derivative thereof, which on chromosomal
integration leads to an increase in the transcription or  expression of a
gene of interest, with the exclusion of the TE element TE-00 (SEQ ID No.
2). -63 In another embodiment the present invention relates to a nucleic
acid according to the  invention with the exclusion of the TE elements
TE-00 (SEQ ID No. 2), TE-04 (SEQ ID  No. 6) and TE-06 (SEQ ID No. 8).
5 In another embodiment the present invention relates to a nucleic acid
according to the  invention with the exclusion of the TE elements TE-00
(SEQ ID No. 2), TE-04 (SEQ ID  No. 6), TE-05 (SEQ ID No. 7) and TE-06
(SEQ ID No. 8). The increase in the expression of the gene of interest can
be measured for example by  io measuring the product titre using ELISA.
Another embodiment of the present invention relates to a TE element,
fragment or  derivative according to the invention, which is over 160 bp
long, preferably over 170 bp  long. In a special embodiment the TE
element fragment is between 160bp and 1.2 kb or 15 between 170 bp and
1 kb, preferably over 200 bp and between 200 bp and I kb long. In a
preferred embodiment the TE element fragment is in the part of SEQ ID
No. 1  between 1 bp and 1578bp (this corresponds to a fragment 5' of the
element TE-00 (SEQ ID  No. 2) and is over 113 bp long or over 132 bp
and preferably over 160 bp or over 170 bp 20 long. In a special
embodiment the TE element fragment is between 113 bp and 1.2 kb or
between 132 bp and 1.2 kb or between 160 bp and 1.2 kb, preferably over
200 bp and  between 200 bp and 1 kb long. In another embodiment the
TE element fragment is present without any adjacent  25 sequences. By
this is meant that the fragment is not part of a larger sequence or a
sequence  region, for example no other sequences are attached in front of
(5') or behind (3') it. 



In another special embodiment the present invention relates to a nucleic
acid according to  the invention which does not contain any CpG islands.
30 -64 It is apparent from the following experiments that when eukaryotic
host cells with and  without TE element are compared, an up to seven-fold
increase in the relative change in  the specific productivity of the gene of
interest can be shown. 5 The collection of data on the product titre and
specific productivity showed that on average  almost all the cell pools with
TE elements which were fragments or derivatives of SEQ ID  No.1
expressed more genes of interest than cell pools without a TE element.
The TE- elements 01 (SEQ ID No. 3), 02 (SEQ ID No. 4) and 08 (SEQ ID
No. 10) yielded the  highest productivity in two independent transfection
series in which a different selectable to marker (NPT or DHFR) was used
in each case. They are capable of increasing the  productivity by a factor
of 4 - 7. Certainly, the TE elements 01 (SEQ ID No. 3) and 02  (SEQ ID
No. 4) at 3 kb and 2.5 kb are very large for additionally attaching to an
expression  vector. Of more interest, on the other hand, is the TE element
08 (SEQ ID No. 10), which  is only I kb in size, which is capable of
increasing expression by a factor of 5 - 6. The TE is element 06 (SEQ ID
No. 8) in two transfection series yielded a tripling of the specific
productivity with a size of only 381 bp. It is highly advantageous to leave
the expression  vectors as small as possible, as smaller vectors are
generally more stable and are easier to  handle both during cloning and
during transfection. Therefore, the TE-elements 06 (SEQ  ID No. 8) and
08 (SEQ ID No. 10) and 13 (SEQ ID No. 15) are particularly interesting for
20 use as transcription-promoting elements. The following Examples also
show that the cell pools which contained the TE element 03  (SEQ ID No.
5), 04 (SEQ ID No. .6) or 07 (SEQ ID No. 9) showed an approximately 3-
to  3.5-fold expression of the gene of interest and cell pools with the TE
elements 10 (SEQ ID 25 No. 12), 11 (SEQ ID No. 13) or 12 (SEQ ID No.
14) showed an approximately doubled  expression of the gene of interest
The TE element 08 (SEQ ID No. 10) in conjunction with NPT F240I as
selectable marker,  



at factor 5, demonstrated the greatest increase in the specific productivity
of the gene of  30 interest compared with the control pools with no TE
element. In conjunction with DHFR  -65 as selectable marker the TE
element 08 (SEQ ID No. 10) shows an even better increase of  about
factor 6.0. Furthermore, TE element 02 (SEQ ID No. 4) in the test series
with DHFR as selectable  5 marker shows an increase in the productivity
of the gene of interest by a factor 6,8. The greatest increase (15-fold) is
brought about by element 13. The Examples that follow also show that
pools with the TE elements 05 (SEQ ID No. 7)  ro and 09 (SEQ ID No. 11)
in one test series exhibited no increase in the expression of the  gene of
interest and in one test series even showed a lower expression of the
gene of  interest than the control pools. These two elements and possibly
partial fragments in these  sequence regions can thus have a repressive
effect under certain circumstances, although  this is not necessarily the
case. 15 Moreover, in the Examples that follow, the relative changes in
the specific productivity for  the different TE-elements tested are achieved
largely independently of the vector system,  i.e. independently of the
selectable marker used or independently of the particular gene of  interest.
20 The Examples that follow also show that the change in the expression
of the marker gene  correlates with the changes in the expression of the
gene of interest. It is also apparent from the following Examples that none
of the TE elements tested has an  25 enhancing effect. It is thus clear that
the TE-elements only cause an increase in the  expression of the gene of
interest at a chromosomal level. The Examples that follow also show that
the combination or concatenation of a plurality of  identical or different
short TE-elements such as e.g. TE element 06 and 08 or 21 can lead  30
to an additional expression-enhancing effect. -66 



EXAMPLES  ABBREVIATIONS  AP: alkaline phosphatase s Asp (=D):
aspartic acid  bp: base pair CHO: Chinese Hamster Ovary  DHFR:
dihydrofolate-reductase  ELISA: enzyme-linked immunosorbant assay to
FACS: fluorescence-activated cell sorter  GFP: green fluorescent protein
Gly (=G): glycine HT: hypoxanthine/thymidine  IgG: Immunoglobulin G is
Ile (=I): isoleucine IRES: internal ribosomal entry site  kb: kilobase mAb:
monoclonal antibody MCP-1: monocyte chemo attractant protein-1  20
MTX: methotrexate NPT: neomycin-phosphotransferase  PCR:
polymerase chain reaction  Phe (=F): phenylalanine SEAP: secreted
alkaline phosphatase  25 Ub: ubiquitin UTR: untranslated region 67
Methods  Cell culture and Transfection The cells CHO-DG44/dhfr-~'
(Urlaub et al., 1983) were permanently cultivated as  



suspension cells in serum-free CHO-S-SFMII medium supplemented with
hypoxanthine  5 and thymidine (HT) (Invitrogen GmbH, Karlsruhe, DE) in
cell culture flasks at 37C in a damp atmosphere and 5% CO2. The cell
counts and viability were determined with a  Coulter Counter Z2
(Beckmann Coulter) or with a Cedex (Innovatis) and the cells were  then
seeded in a concentration of 1 - 3 X105 /mL and run every 2 - 3 days.
Lipofectamine Plus Reagent (Invitrogen Gmbhl) was used for the
transfection of CHO- io DG44. For each transfection mixture a total of 1.0
- 1.3 g of plasmid-DNA, 4 L of  lipofectamine and 6 pL of Plus reagent
were mixed together according to the  manufacturer's instructions and
added in a volume of 200 L to 6 x105 cells in 0.8 mL of  HT-supplemented
CHO-S-SFMII medium. After three hours' incubation at 37C in a cell
incubator 2 mL of HT-supplemented CHO-S-SFMII medium was added.
After a 15 cultivation time of 48 hours, the transfection mixtures were
either harvested (transient  transfection) or subjected to selection. For the
NPT-based selection the cells were  transferred 2 days after transfection
into HT-supplemented CHO-S-SFMII medium with  400 ug/mL of G418
(Invitrogen). For the DHFR-based selection, the cells were  transferred 2
days after transfection into HT-free CHO-S-SFMII medium. In DHFR- and
20 NPT-based selection in the event of co-transfection, in which one
expression vector  contained a DHFR and the other expression vector
contained an NPT selectable marker,  the cells were transferred 2 days
after transfection into CHO-S-SFMII medium without the  addition of
hypoxanthine and thymidine and also G418 (Invitrogen) was added to the
medium in a concentration of 400 .tg/mL. 25 A DHFR-based gene
amplification of the integrated heterologous genes can be obtained by  the
addition of the selecting agent MTX (Sigma, Deisenhofen, DE) in a
concentration of 5  - 2000 nM to an HT-free CHO-S-SFMII medium. 68
Expression vectors To analyse the expression, eukaryotic expression
vectors were used which are based on the  pAD-CMV vector (Werner et
al., 1998) and mediate the expression. of a heterologous gene  



by the combination of CMV enhancer/hamster ubiquitin/S27a promoter
(WO 97/15664) or s CMV enhancer/ CMV promoter. While the base
vector pBID contains the dhfr-minigene  which acts as an amplifiable
selectable marker (cf e.g. EP-0-393-438), in the vector pBING  the
dhfr-minigene has been replaced by a modified NPT gene. This is the
NPT variant  D227G (Asp227G1y). The cloning of pBING with the NPT
variant D227G and the IRES- GFP gene region was carried out as
described in (W02004/050884). The base plasmid 10 pTE4 contains the
NPT variant F240I (Phe240I1e) as selectable marker and is a derivative
of the plasmid pBING. Apart from the replacement of the NPT variant
D227G by the NPT  variant F240I the GFP was also replaced by the red
fluorescent protein DsRed2 from the  vector pDsRed2 (Clontech, Palo
Alto, CA, USA). The base plasmid pTE5 contains DHFR  as selectable
marker and is a derivative of the vector pBIDG (W02004/050884), in
which 15 again the GFP has been replaced by the red fluorescent protein
DsRed2 from the vector  pDsRed2 (Clontech, Palo Alto, CA, USA). In
order to express a monoclonal humanised IgGI antibody the heavy chain
was cloned as  a 1.4 kb SaIVSpel fragment into the plasmid pBID
digested with Xbal and Sall, to obtain  20 the plasmid pBID-HC (Fig. IA).
The light chain on the other hand was cloned as a 0.7 kb BamHI/HindIII
fragment into the cutting sites of the plasmid pBING, producing the
plasmid pBING-LC (Fig. IA). Human MCP-1 cDNA (Yoshimura et al.,
1989) was cloned into the corresponding cutting  sites of the vector pTE4
or pTE5 as a 0.3 kb HindIII/EeoRl fragment, resulting in the  25 plasmids
pTE4/MCP-1 and pTE5/MCP-1 (Fig. 1B and Fig. 2 respectively). FACS
(fluorescence-activated cell sorter) The flow-cytometric analyses were
carried out with a BD FACScalibur (BD Bioscience).  The FACS is fitted
with a helium-argon laser with an excitation wavelength of 488 nm.  30
The fluorescence intensity is absorbed at a wavelength suited to the
particular fluorescence  protein and processed by means of the attached
software Cell Quest Pro. -69 ELISA (enzyme-linked immunosorbant
assay) The MCP-1 titres in supernatants of stably or transiently
transfected CHO-DG44 cells were  



quantified by ELISA using the OptElA Human MCP-l Set kit in accordance
with the 5 manufacturer's instructions (BD Biosciences Pharmingen,
Heidelberg, DE). The IgGI mAb in the supernatants from stably
transfected CHO-DG44 cells was  quantified by ELISA according to
standard procedures (Current Protocols in Molecular  Biology, Ausubel et
al., 1994, updated), using on the one hand a goat anti human IgG Fe
fragment (Dianova, Hamburg, DE) and on the other hand an
AP-conjugated goat anti io human kappa light chain antibody (Sigma).
Purified IgGl antibody was used as the  standard. Productivities
(pg/cell/day) were calculated by the formula pg/((Ct-Co) t / In (Ct-Co)),
where Co and Ct are the cell count on seeding and harvest, respectively,
and t is the  cultivation time. 15 SEAP Assay The SEAP titre in culture
supernatants from transiently transfected CHO-DG44 cells was  quantified
using the SEAP reporter gene assays in accordance with the
manufacturer's  instructions (Roche Diagnostics GmbH, Mannheim, DE).
20 EXAMPLE 1: Isolation and cloning of the TE element TE-A Starting
from the sequence from the hamster genome described in W097/15664,
which  comprises, in addition to the coding region for the ubiquitin/S27a
gene, adjacent 5'UTR  regions including the Ub/S27a-promoter, hitherto
unknown sequence regions were isolated 25 further upstream. For this,
adapter-ligated genomic CHO-DG44 DNA was used as the  matrix for
"nested PCRs". The first PCR was carried out with a combination of
primers  with complementarity to the adapter or to a hamster sequence in
the 5' region of the  sequence listed in W097/15664 under SEQ ID No. 5
(primer Ub20: 5'- CTCCACACATTTACACATGGACAC-3' (SEQ ID No.
39)); corresponds to nucleotides 30 62 to 85 (complementary sequence)
of SEQ ID No. 5 from WO 97/15664). Then a second  PCR was carried
out with a second primer combination, consisting of an inner adapter  -70 



primer and an inner ("nested") hamster-specific primer (primer Ub21: 5'-
GGGTTTCTCTGTGTAATAGCCATG-3'(SEQ ID No. 40); corresponds to
nucleotides 16  to 39 (complementary sequence) of SEQ ID No.5 from
W097/15664). The resulting  overlapping DNA fragments which started at
the hamster-specific primer end with a s known sequence and then
merged into new unknown sequence regions located upstream  were
subcloned into pCR2.1 TOPO vectors (Invitrogen) and analysed by
sequencing. In all  348 bp of a new, hitherto unknown sequence were
obtained upstream of the hamster  Ub/S27a gene. On the basis of this
new sequence information, another further upstream DNA region was  io
isolated using the "nested PCR" described above. This time, the first PCR
was carried out  with an adapter primer and the primer Ub33
(5'-ATCTCACTGTGTCTACCAACTTAG-3'  (SEQ ID No. 41); situated in
the 5' region of the newly isolated 384 bp sequence;  corresponds to
nucleotide 1268 - 1291 (complementary sequence) of SEQ ID No. 1) and
the second PCR with an inner adapter primer and the hamster-specific
primer Ub32a is located further inwards (5'-
TCTGCACCACCACTACCTGACT -3' (SEQ ID No. 42);  located upstream
from the primer Ub33 within the newly isolated 384 bp sequence;
corresponds to nucleotide 1243 -- 1264 (complementary sequence) of
SEQ ID No. 1). The  amplified material obtained was subcloned into the
pCR2.1 TOPO vector (Invitrogen) and  sequenced. It contained another
1239 bp of a new, hitherto unknown sequence upstream  20 from the
hamster Ub/S27a-gene. The sequence information from the overlapping
PCR fragments was used to amplify a  cohesive sequence region from the
genomic DNA of CHO-DG44 by PCR, which  comprised all the partial
fragments hitherto isolated and extended 383 hp into the 5'  sequence
region of SEQ ID No. 5 from WO 97/15664, using the primers 25 a) Ub34
(5'-CTAAGAGTACTTGCCATGAGAGCCTGAA-3' (SEQ ID No. 43);
located at the outermost 5' end of the newly isolated 1239 by sequence;
only partially  present in SEQ ID No.I (nucleotides 1 to 14)) and  b) Ub35
(5'-CATTGATACACCACCAAAGAACTTG-3' (SEQ ID No. 44);  



30 corresponds to nucleotides 1941 to 1965 (complementary sequence)
of SEQ ID No. 1). -71 The resulting 2 kb DNA fragment was ligated with
the 5' UTR region of sequence ID No.  5 described in WO 97/15664 via
the endogenous EcoRI cutting site (position 353 - 358),  although this
cutting site was eliminated by a filling reaction with Klenow DNA
polymerase. A second endogenous EcoRI cutting site in the newly
isolated genome region 5 was eliminated in the same way, resulting in the
nucleotides 326 to 329 in SEQ ID No. I  which are additional to the original
genome sequence. In all, in this way, 8 additional  nucleotides were
inserted into SEQ ID No. 1 compared with the endogenous hamster
sequence. The resulting 3788 bp DNA fragment from a sequence region
located upstream  from the hamster Ub/S27a gene was designated TE
element A with the sequence ID No.I  io and subcloned into the vector
pBluescript SKM (Stratagene, La Jolla, CA). EXAMPLE 2: Generation of
diverse TE expression vectors Starting from the 3.8 kb TE-element TE-A
(Fig. 3, Sequence ID No. 1) from the CHO  15 genome various fragments
were produced by PCR which had deletions at either the 5'- or  3'-end,
compared with the TE element TE-A (Fig. 4 and Fig. 5). To synthesise
these  fragments combinations of direct and one reverse primer were
used (Fig, 5 and Fig.6). For  cloning purposes a BamHI cutting site was
attached at the 5'-end of the fragment and a  BsrGI cutting site was
attached at the 3'-end of the fragment by the primers. In this way 12 20
TE-elements of different lengths designated TE-01 to TE-12 were
generated (Fig. 4 and 5).  After digestion with BsrGI and BamHI these
were cloned in direct orientation into the  adapter region of the base
plasmids pTE4/MCP-1 (Fig. 1B) or pTE5/MCP-1 (Fig. 2). The fragment
TE-00 (SEQ ID No. 2) was isolated from a subclone of TE-A by SacII-
restriction enzyme digestion and cloned into the base vectors pBING-LC
(Fig. IA) or  25 pBID-HC (Fig. lA) in both direct and reverse orientation via
the Spel cutting site located  5' of the promoter/enhancer element. 72
Sequences of the TE-elements  TE-A (SEQUENCE ID NO. 1)  



ccatgagagcctgaagacctgagttgatacccagaacccagatcaagatggaggagagaaccag
ccccactaagctgtcccctg s
acccccataaatgcctccctgtccagttatgccacacaatgataggtgaatacagaaaaaeacccttc
ctttagacactaagcggatt
cctcttacgcataccagttaagtgatagttcttaggcttcaactcagcactttaaaaagtttatattttgcaat
gctggggactaaattag
ggttgtgcacatgctaagtaagcactctacttttgtatcacattttaataattgtaagaattaattcgtgaaat
agtagctgagacaatag
atttgtttctttcatgtgggaactgctgtgtgtgcttcttgctgatgcaaacaaggtcaaatactttattcccca
gtgtctgcctagccctgt
aacacttctctattatacaatgaccacaaataattaggtgagtgggttttgtttcattttaaattgttgctatttt
agagacaggatttcttgc 10
aaacctggttggtcttaaactccgtatgtagctgagaatgaccttgaaaaccttcctgtcccacccctca
aattccagaattatagaca
cccaccacatggcttaataagtaaacaacaacaataaaagcatgacttctgggtctggagggaggg
cttgccagttaagagcaatg
gatactttcccatagaacctgggtttgactcccagcactaacctacatggtgatagtgatgcagcagac
atacatgagggcaacaca
cacatgggcacatacacacgcacccgcccaccatggcttttcccccatcacttagacagccatattta
aacgtagtggagccaggc
tggggtggtggcccacacctttaatcccagcactccagaaggcagaggtaggcggatctctgtgggtt
tgagaccagcctggtcta is
caagagctagttccaggacagcctecaaagccatagagaaaccctatctcaaaaaactgaaacaa
caacaacaacaaaacaaaa
taaaaaaacaacaaaagaatcttagtggttcagtggttccacacacaggaaagtagaaagggcctt
gatgggaaggttttcagagg
gaggagtatggatgagacaggatgatagtgaaaagaactcaaattaattaaatatttgaaactatcta
agaataaaagctaaaatattt
aaaattacagtcaggtagtggtggtgcagagggctaagttggtagacacagtgagatccaggccag
ccagggctacctagtgag
accttgttcaaataactaataaaatatacaaaataaaggagacaccacaataattttgaaatgtaaaa
gactaaatttaccttttatattg 20
atgagttggataaaaaaatcaatttaccagagaacataaagtagtcccatcaaagacaaaagcaat
atatgattaaactctaatttaaa
agtttgttagagcctggcaacgtggcacatacctttaateccagcaccagggagacagaggccatcct
ggtctaaaaagtgatetc
caggacagccatggctattacacagagaaaccctgtctggaaaaacaaaaaattagtgtccatgtgt
aaatgtgtggagtatgcttgt
catgccacatacagaggtagagggcagtttatgggagtcagttcctattcttcctttatgggggacctgg
ggactgaactcaggtcat
caggcttggcagaaagtgcattagctcacggagccttatcattggcgaaagetctctcaagtagaaaa
tcaatgtgtttgctcatagt 25
gcaatcattatgtttcgagaggggaagggtacaatcgttggggcatgtgtggtcacatctgaatagcag
tagctceetaggagaatt
aattccaagttctttggtggtgtatcaatgcccttaaaggggtcaacaactttttttccctctgacaaaacta
tcttcttatgtcettgtccct
catatttgaagtattttattctttgcagtgttgaatatcaattctagcacctcagacatgttaggtaagtaccct
acaactcaggttaactaa
tttaatttaactaatttaaceecaacactttttctttgtttatccacatttgtggagtgtgtgtgtgtgtgtgtgtgt
gtgtgtgtgtgtgtgtgt
gtgtgtgtgtgtgtgtgtgtgtgcgcgcgcgcgcgcgcteggatcattctaccttttgtttaaaaaatgttag
tccaggggtggggtgc 30
actgtgaaagtctgagggtaacttgctggggtcagttctttccactataggacagaactccaggtgtcaa
ctctttactgacagaacc
atccaaatagecctatctaattttagttttttatttatttattttttgtttttcgagacagggtttctctgtggctttgg
aggctgtcctggaacta  -73 



gctcttgtagaccaggctggtetegaactcagagatccacctgcctctgcctcctgagtgetgggattaa
aggcatgegccaccaa
cgcttggctctacctaattttaaaagagattgtgtgtcacaagggtgtcatgtcgccctgcaaccacccc
ccccccaaaaaaaaaaa
aaaaaaaacttcactgaagctgaagcacgatgatttggttactctggctggccaatgagctctaggga
gtctcctgtcaaacagaat
ctcaacaggegcagcagtettttttaaagtggggttacaacacaggtttttgcatatcaggcattttatcta
agctatttcccagccaaa 5
aatgtgtattttggaggcagcagagctaatagattaaaatgagggaagagcccacacaggttattagg
aagataagcatcttctttat
ataaaacaaaaccaaaccaaactggaggaggtctaactttagggatggaagaaaagacatttaga
gggtgcaatagaaagggca
ctgagtttgtgaggtggaggactgggagagggcgcaaccgctttaactgtcctgttttgcctattttttggg
gacagcacatgttccta
tttttcccaggatgggcaatctccacgtccaaacttgcggtcgaggactacagtcattttgcaggtttcctt
actgtatggcttttaaaac
gtgcaaaggtgaccattaaccgtttcacgctgggagggcacgtgcggctcagatgcttcctctgactga
gggccaggagggggc 10
tacacggaagaggccacacccgcacttgggaagactcgatttgggcttcagctggctgagacgccc
cagcaggctecteggcta
caccttcagccccgaatgccttecggcccataaccetteccttctaggcatttccggcgaggacccacc
ctcgcgccaaaeattcg
gccccatcccccggtccteacctgaatctctaactctgactccagagtttagagactataaccagatag
cccggatgtgtggaactg
catettgggacgagtagttttagcaaaaagaaagegacgaaaaactacaattcecagacagaettgt
gttacctetcttctcatgctaa
acaagccccctttaaaggaaagcccctcttagtcgcatcgactgtgtaagaaaggcgtttgaaacattt
taatgttgggcacaccgttt 15
cgaggacegaaatgagaaagagcatagggaaacggagcgcccgagctagtetggcactgcgtta
gacagccgcgg  TE ELEMENT 00 (SEQUENCE ID NO. 2)
gatctccaggacagccatggctattacacagagaaaccctgtctggaaaaacaaaaaattagtgtcc
atgtgtaaatgtgtggagta
tgcttgtcatgccacatacagaggtagagggcagtttatgggagtcagttcctattcttcctttatggggga
cctggggactgaactc 20
aggtcatcaggcttggcagaaagtgcattagetcacggagccttatcattggcgaaagctctctcaagt
agaaaatcaatgtgtttgc
tcatagtgcaatcattatgtttcgagaggggaagggtacaatcgttggggcatgtgtggtcacatctgaa
tagcagtagctccctagg
agaattaattccaagttctttggtggtgtatcaatgcccttaaaggggtcaacaactttttttccctctgaca
aaactatcttcttatgtcctt
gtccctcatatttgaagtattttattctttgcagtgttgaatatcaattctagcacctcagaeatgttaggtaa
gtaccctacaactcaggtt
aactaatttaatttaactaatttaaccccaacactttttctttgtttatccacatttgtggagtgtgtgtgtgtgtg
tgtgtgtgtgtgtgtgtgt 25
gtgtgtgtgtgtgtgtgtgtgtgtgtgtgcgcgcgcgcgcgcgctcggatcattctaccttttgtttaaaaaat
gttagtccaggggtg
gggtgcactgtgaaagtctgagggtaacttgctggggtcagttctttccactataggacagaactccag
gtgtcaactctttactgac
agaaccatccaaatagcectatctaattttagttttttatttatttattttttgtttttcgagacagggtttctctgtg
gctttggaggctgtcct
ggaactagctcttgtagaccaggctggtctcgaactcagagatccacctgcctctgcctcctgagtgct
gggattaaaggcatgcg
ccaccaacgcttggctctaectaattttaaaagagattgtgtgtcacaagggtgtcatgtcgccctgcaa
ccaccecccceccaaaa 30
aaaaaaaaaaaaaaacttcactgaagctgaagcacgatgatttggttactctggctggccaatgagc
tctagggagtctcctgtcaa  



acagaatctcaacaggcgcagcagtcttttttaaagtggggttacaacacaggtttttgcatatcaggca
ttttatctaagctatttccca  -74
gccaaaaatgtgtattttggaggcagcagagetaatagattaaaatgagggaagageecaeacag
gttattaggaagataagcate
ttctttatataaaacaaaaccaaaccaaactggaggaggtctacctttagggatggaagaaaagaca
tttagagggtgcaatagaaa
gggcactgagtttgtgaggtggaggactgggagagggcgcaaccgctttaactgtcctgttttgcctattt
tttggggacagcacat
gttcctatttttcccaggatgggcaatctccacgtccaaacttgcggtcgaggactacagtcattttgcag
gtttccttactgtatggctt 5
ttaaaacgtgcaaaggtgaccattaaccgtttcacgctgggagggcacgtgcggctcagatgetteet
ctgactgagggccagga
gggggetacacggaagaggccacacccgcacttgggaagaetegatttgggcttcagctggctgag
acgccccageaggctcc
tcggctacaccttcagccccgaatgccttccggcccataacccttcccttctaggcatttccggcgagga
cccaccctcgcgccaa
acattcggccccatcccccggtcctcacctgaatctctaactctgactccagagtttagagactataacc
agatagcccggatgtgtg
gaactgcatcttgggacgagtagttttagcaaaaagaaagcgaegaaaaactacaattcccagaca
gacttgtgttacctctcttctc 10
atgctaaacaagccccctttaaaggaaagcccctcttagtcgcatcgactgtgtaagaaaggcgtttg
aaacattttaatgttgggcl,
caccgtttcgaggaccgaaatgagaaagagcatagggaaacggagcgcccgagctagtctggca
ctgcgttagacagccgcgg  TE ELEMENT 01 (SEQUENCE ID NO. 3)
gttgctattttagagacaggatttcttgcaaacctggttggtcttaaactccgtatgtagctgagaatgacct
tgaaaaccttcctgtccc 15
accectcaaattccagaattatagacacceaccacatggcttaataagtaaacaacaacaataaaa
gcatgacttctgggtctggag
ggagggcttgccagttaagagcaatggatactttcccatagaacctgggtttgactcccagcactaacc
tacatggtgatagtgatg
cagcagacatacatgagggcaacacacacatgggcacatacacacgcacecgcccaccatggctt
ttcccccatcacttagacag
ccatatttaaacgtagtggagccaggctggggtggtggcccaca.ectttaatcccagcactccagaa
ggcagaggtaggcggatc
tctgtgggtttgagaccagcctggtctacaagagctagttccaggacagectccaaagccatagaga
aaccctatctcaaaaaact 20
gaaacaacaacaacaacaaaacaaaataaaaaaacaacaaaagaatcttagtggttcagtggttc
cacacacaggaaagtagaaa
gggccttgatgggaaggttttcagagggaggagtatggatgagacaggatgatagtgaaaagaact
caaattaattaaatatttgaa
actatctaagaataaaagctaaaatatttaaaattacagtcaggtagtggtggtgcagagggetaagtt
ggtagacacagtgagatc
caggccagccagggctacetagtgagaccttgttcaaataactaataaaatatacaaaataaagga
gacaccacaataattttgaaa
tgtaaaagactaaatttaccttttatattgatgagttggataaaaaaatcaatttaccagagaacataaa
gtagtcecatcaaagacaaa 25
agcaatatatgattaaactctaatttaaaagtttgttagagcctggcaacgtggcacatacctttaatccc
agcaccagggagacaga
ggccatcctggtctaaaaagtgatctccaggacagccatggctattacacagagaaaccctgtctgga
aaaacaaaaaattagtgt
ccatgtgtaaatgtgtggagtatgettgtcatgccacatacagaggtagagggcagtttatgggagtca
gttcctattcttcctttatgg
gggacctggggactgaactcaggtcatcaggcttggcagaaagtgcattagctcacggagccttatc
attggcgaaagctctctca  



agtagaaaatcaatgtgtttgctcatagtgcaatcattatgtttcgagaggggaagggtacaatcgttgg
ggcatgtgtggtcacatct 30
gaatagcagtagctccctaggagaattaattccaagttctttggtggtgtatcaatgcccttaaaggggtc
aacaactttttttccctctg
acaaaactatettcttatgtccttgtccctcatatttgaagtattttattctttgcagtgttgaatatcaattctag
cacctcagacatgttagg  -75
taagtaccctacaactcaggttaactaatttaatttaactaatttaaccccaacactttttetttgtttatccac
atttgtggagtgtgtgtgtg
tgtgtgtgtgtgtgtgtgtgtgtgtgtgtgtgtgtgtgtgtgtgtgtgtgtgcgcgcgcgcgcgcgetcggatc
attctaecttttgtttaa
aaaatgttagtccaggggtggggtgcactgtgaaagtctgagggtaacttgctggggteagttctttcca
ctataggacagaactcc
aggtgtcaactctttactgacagaaccatccaaatagccctatctaattttagttttttatttatttattttttgttttt
cgagacagggtttctct s
gtggctttggaggctgtcctggaactagctcttgtagaccaggctggtctcgaactcagagatccacctg
cctctgcctcctgagtg
ctgggattaaaggcatgcgccaccaacgcttggctctacctaattttaaaagagattgtgtgtcacaag
ggtgtcatgtcgccctgca
accaccccccccccaaaaaaaaaaaaaaaaaaacttcactgaagctgaagcacgatgatttggtta
ctctggctggccaatgagct
ctagggagtetcctgtcaaacagaatctcaacaggcgcagcagtcttttttaaagtggggttacaacac
aggtttttgcatatcaggc
attttatctaagetatttcccagccaaaaatgtgtattttggaggcagcagagctaatagattaaaatgag
ggaagagcccacacagg 10
ttattaggaagataagcatcttctttatataaaacaaaaccaaaccaaactggaggaggtctaccttta
gggatggaagaaaagacat
ttagagggtgcaatagaaagggcactgagtttgtgaggtggaggactgggagagggcgcaaccgct
ttaactgtectgttttgcct
attttttggggacagcacatgttcctatttttcccaggatgggcaatctccacgtccaaacttgcggtcgag
gactacagtcattttgca
ggtttccttactgtatggcttttaaaacgtgcaaaggtgaccattaaccgtttcacgctgggagggcacgt
gcggctcagatgcttcct
ctgactgagggccaggagggggctacacggaagaggccacacccgcacttgggaagactcgattt
gggcttcagctggctgag is
acgccccagcaggctcctcggctacaccttcagccccgaatgccttccggcccataacccttcccttct
aggcatttccggcgagg
acccaccctcgcgccaaacatteggccccatcccccggtcctcacctgaatctetaactctgactcca
gagtttagagactataacc  agatag TE ELEMENT 02 (SEQUENCE ID NO. 4) 20
caaagccatagagaaaccctatctcaaaaaactgaaacaacaacaacaacaaaacaaaataaa
aaaacaacaaaagaatcttagt
ggttcagtggttccaeacacaggaaagtagaaagggccttgatgggaaggttttcagagggaggagt
atggatgagacaggatg
atagtgaaaagaactcaaattaattaaatatttgaaactatetaagaataaaagctaaaatatttaaaat
tacagtcaggtagtggtggt
gcagagggctaagttggtagacacagtgagatccaggccagccagggctacctagtgagaccttgtt
caaataactaataaaatat
acaaaataaaggagacaccacaataattttgaaatgtaaaagactaaatttaccttttatattgatgagtt
ggataaaaaaatcaatttac 25
cagagaacataaagtagtcccatcaaagacaaaagcaatatatgattaaactctaatttaaaagtttgt
tagagcctggcaacgtggc
acatacctttaatcccagcaccagggagacagaggccatcctggtctaaaaagtgatctccaggaca
gccatggctattacacaga  



gaaaccctgtctggaaaaacaaaaaattagtgtccatgtgtaaatgtgtggagtatgcttgtcatgcca
catacagaggtagagggc
agtttatgggagtcagttcctattcttectttatgggggacctggggactgaactcaggtcatcaggcttgg
cagaaagtgcattagct
cacggagccttatcattggcgaaagctctctcaagtagaaaatcaatgtgtttgctcatagtgcaatcatt
atgtttcgagaggggaag 30
ggtacaatcgttggggcatgtgtggtcacatctgaatagcagtagctccctaggagaattaattccaagt
tctttggtggtgtatcaat
gcccttaaaggggtcaacaactttttttccctctgacaaaactatcttcttatgtccttgtccctcatatttgaa
gtattttattctttgcagtg  -76
ttgaatatcaattetagcaectcagacatgttaggtaagtaccctacaactcaggttaactaatttaattta
actaatttaaccccaacaet
ttttctttgtttatccacatttgtggagtgtgtgtgtgtgtgtgtgtgtgtgtgtgtgtgtgtgtgtgtgtgtgtgtgtg
tgtgtgtgtgcgcg
cgcgcgcgcgctcggatcattctacettttgtttaaaaaatgttagtccaggggtggggtgcactgtgaa
agtctgagggtaacttge
tggggtcagttctttccactataggacagaactccaggtgtcaactctttactgacagaaccatccaaat
agccctatetaattttagttt 5
tttatttatttattttttgtttttcgagacagggtttctctgtggctttggaggctgtcctggaactagctcttgtag
accaggctggtetcga
actcagagatecacetgectetgeetcetgagtgctgggattaaaggcatgcgecaccaacgcttgg
ctctaectaattttaaaaga
gattgtgtgtcacaagggtgtcatgtcgccctgcaaccacccccececcaaaaaaaaaaaaaaaaa
aacttcactgaagetgaag
cacgatgatttggttactctggctggccaatgagctctagggagtctcctgtcaaacagaatctcaaca
ggcgcagcagtcttttttaa
agtggggttacaacacaggtttttgcatatcaggcattttatctaagetatttceeagecaaaaatgtgtat
tttggaggeagcagagct 10
aatagattaaaatgagggaagageccacacaggttattaggaagataagcatettetttatataaaac
aaaaccaaaccaaactgga
ggaggtctacctttagggatggaagaaaagacatttagagggtgcaatagaaagggcactgagtttg
tgaggtggaggactggga
gagggcgcaaccgctttaactgtcctgttttgcctattttttggggaeagcacatgttcctatttttcecagg
atgggcaatetccacgtc
caaacttgcggtegaggactacagtcattttgcaggtttccttactgtatggettttaaaacgtgcaaagg
tgaccattaaccgtttcac
gctgggagggcacgtgeggctcagatgcttectetgactgagggccaggagggggetacacggaa
gaggecacacecgcactt 15
gggaagactcgatttgggcttcagctggctgagacgececagcaggetecteggctacaccttcagc
ecegaatgccttceggec
cataaccettcecttetaggcatttccggcgaggacccaccctcgcgecaaaeattcggccccatccc
ecggtcetcacctgaatet  ctaactctgactccagagtttagagactataaccagatag TE
ELEMENT 03 (SEQUENCE ID NO. 5) 20
acctttaatcccagcaccagggagaeagaggccatcctggtctaaaaagtgatctccaggacagcc
atggctattacacagagaa
accctgtctggaaaaacaaaaaattagtgtccatgtgtaaatgtgtggagtatgcttgtcatgccacata
cagaggtagagggcagtt
tatgggagtcagttcctattcttcetttatgggggacctggggactgaactcaggtcatcaggcttggcag
aaagtgcattagctcac
ggagcettateattggegaaagetetctcaagtagaaaatcaatgtgtttgetcatagtgcaatcattat
gtttegagaggggaagggt
acaatcgttggggcatgtgtggtcacatctgaatagcagtagetccctaggagaattaattecaagttct
ttggtggtgtatcaatgcc 



25
cttaaaggggtcaacaactttttttccetctgacaaaactatettcttatgteettgteectcatatttgaagt
attttattetttgcagtgttga
atatcaattctagcacctcagacatgttaggtaagtaccctacaactcaggttaactaatttaatttaacta
atttaaccccaacactttttc
tttgtttatccacatttgtggagtgtgtgtgtgtgtgtgtgtgtgtgtgtgtgtgtgtgtgtgtgtgtgtgtgtgtgtg
tgtgtgcgcgcgcg
cgcgcgctcggatcattctaccttttgtttaaaaaatgttagtccaggggtggggtgcactgtgaaagtct
gagggtaacttgctggg
gtcagttctttccactataggacagaactccaggtgtcaactctttaetgacagaaccatccaaatagcc
ctatctaattttagttttttatt 30
tatttattttttgtttttcgagacagggtttctctgtggctttggaggctgtcctggaactagctcttgtagacca
ggctggtetcgaactc
agagatecacctgcctctgectcctgagtgctgggattaaaggcatgcgccaccaacgcttggctcta
cctaattttaaaagagattg  -77
tgtgtcacaagggtgtcatgtcgccctgcaaccaccccccccccaaaaaaaaaaaaaaaaaaactt
cactgaagctgaagcacga
tgatttggttactctggctggccaatgagctctagggagtctcctgtcaaacagaatctcaacaggcgc
agcagtcttttttaaagtgg
ggttacaacacaggtttttgcatatcaggcattttatctaagctatttcccagccaaaaatgtgtattttgga
ggcagcagagctaatag
attaaaatgagggaagagcccacacaggttattaggaagataagcatcttctttatataaaacaaaac
caaaccaaactggaggag 5
gtctacctttagggatggaagaaaagacatttagagggtgcaatagaaagggcactgagtttgtgag
gtggaggactgggagagg
gcgcaaccgctttaactgtcctgttttgcctattttttggggacagcacatgttcctatttttcccaggatggg
caatctccacgtccaaa
cttgcggtcgaggactacagtcattttgcaggtttccttactgtatggcttttaaaacgtgcaaaggtgacc
attaaccgtttcacgctg
ggagggcacgtgcggctcagatgcttcctctgactgagggccaggagggggctacacggaagagg
ccacacccgcacttggg
aagactcgatttgggcttcagctggctgagacgccccagcaggctcctcggctacaccttcagccccg
aatgccttccggcccata 10
acccttcccttctaggcatttccggcgaggacccaccctcgcgccaaacattcggccccatcccccgg
tcctcacctgaatctctaa  ctctgactccagagtttagagactataaccagatag TE ELEMENT
04 (SEQUENCE ID NO. 6)
ctatcttcttatgtccttgtccctcatatttgaagtattttattctttgcagtgttgaatatcaattctagcacctca
gacatgttaggtaagta  1s
ccctacaactcaggttaactaatttaatttaactaatttaaccccaacactttttctttgtttatccacatttgtg
gagtgtgtgtgtgtgtgtg
tgtgtgtgtgtgtgtgtgtgtgtgtgtgtgtgtgtgtgtgtgtgtgcgcgcgcgcgcgcgctcggatcattcta
ccttttgtttaaaaaat
gttagtccaggggtggggtgcactgtgaaagtctgagggtaacttgctggggtcagttctttccactata
ggacagaactccaggtg
tcaactctttactgacagaaccatccaaatagccctatctaattttagttttttatttatttattttttgtttttcgag
acagggtttctctgtggc
tttggaggctgtcctggaactagctcttgtagaccaggctggtctcgaactcagagatccacctgcctct
gcctcctgagtgctggg 20
attaaaggcatgcgccaccaacgcttggctctacctaattttaaaagagattgtgtgtcacaagggtgtc
atgtcgccctgcaaccac
cccccccccaaaaaaaaaaaaaaaaaaacttcactgaagctgaagcacgatgatttggttactctg
gctggccaatgagctctagg
gagtctcctgtcaaacagaatctcaacaggcgcagcagtcttttttaaagtggggttacaacacaggttt
ttgcatatcaggcattttat  



ctaagctatttcccagccaaaaatgtgtattttggaggcagcagagctaatagattaaaatgagggaa
gagcccacacaggttatta
ggaagataagcatcttctttatataaaacaaaaccaaaccaaactggaggaggtctacctttagggat
ggaagaaaagacatttaga 25
gggtgcaatagaaagggcactgagtttgtgaggtggaggactgggagagggcgcaaccgctttaac
tgtcctgttttgcctatttttt
ggggacagcacatgttcctatttttcccaggatgggcaatctccacgtccaaacttgcggtcgaggact
acagtcattttgcaggtttc
cttactgtatggcttttaaaacgtgcaaaggtgaccattaaccgtttcacgctgggagggcacgtgcgg
ctcagatgcttcctctgac
tgagggccaggagggggctacacggaagaggccacacccgcacttgggaagactcgatttgggct
tcagctggctgagacgcc
ccagcaggctcctcggctacaccttcagccccgaatgccttccggcccataacccttcccttctaggca
tttccggcgaggaccca 30
ccctcgcgccaaacattcggccccatcccccggtcctcacctgaatctctaactctgactccagagttta
gagactataaccagata  g -78 TE ELEMENT 05 (SEQUENCE ID NO. 7)
caggctggtctcgaactcagagatccacctgcctctgcctcctgagtgctgggattaaaggcatgcgc
eaccaacgcttggctcta
cctaattttaaaagagattgtgtgtcacaagggtgtcatgtcgccctgcaaccaccceecccccaaaa
aaaaaaaaaaaaaaacttc
actgaagctgaagcacgatgatttggttactctggctggccaatgagctctagggagtctcctgtcaaa
cagaatctcaacaggcgc 5
agcagtcttttttaaagtggggttacaacacaggtttttgcatatcaggcattttatctaagctatttcccagc
caaaaatgtgtattttgg
aggcagcagagetaatagattaaaatgagggaagagcecacacaggttattaggaagataagcat
ettetttatataaaacaaaae
caaaccaaactggaggaggtetacctttagggatggaagaaaagacatttagagggtgcaatagaa
agggcactgagtttgtgag
gtggaggactgggagagggcgcaaccgctttaactgtcctgttttgcctattttttggggacagcacatgt
tcctatttttcccaggatg
ggcaatctccacgtccaaacttgcggtcgaggactacagtcattttgcaggtttccttactgtatggctttta
aaacgtgcaaaggtga 10
ccattaaccgtttcacgctgggagggcacgtgcggctcagatgcttcctctgactgagggccaggagg
gggctacaeggaagag
gceacacccgcacttgggaagactcgatttgggcttcagctggctgagacgccccagcaggctcctc
ggctacaccttcagcccc
gaatgccttccggcccataacccttcccttctaggeatttccggcgaggacccaccctcgcgccaaac
attcggccccatcceccg
gtcctcacctgaatctctaactctgactccagagtttagagactataaccagatag 15 TE
ELEMENT 06 (SEQUENCE ID NO. 8)
Cttgeggtegaggactacagtcattttgeaggttteettactgtatggcttttaaaacgtgcaaaggtgac
cattaaccgtttcacgctg
ggagggcacgtgcggeteagatgcttcetctgactgagggccaggagggggctacaeggaagag
gccacacccgcacttggg  a
agactcgatttgggcttcagctggctgagacgccccagcaggeteetcggetacacettcagecceg
aatgccttecggcecata
aceettccettctaggcatttccggcgaggacceaccetcgcgccaaacatteggccccatcccceg
gtcctcacctgaatetetaa  20 ctctgactccagagtttagcgactataaccagatag 



TE ELEMENT 07 (SEQUENCE ID NO. 9)
Gcctgaagacctgagttgatacceagaacccagatcaagatggaggagagaaccagccccacta
agctgtcccctgaeecceat
aaatgectccctgtccagttatgccacacaatgataggtgaatacagaaaaacaccettcctttagae
actaagcggattcetcttac 25
gcataccagttaagtgatagttcttaggcttcaactcageactttaaaaagtttatattttgcaatgctggg
gactaaattagggttgtgc
acatgctaagtaagcactctacttttgtatcacattttaataattgtaagaattaattcgtgaaatagtagct
gagacaatagatttgtttctt
tcatgtgggaactgctgtgtgtgcttcttgctgatgcaaacaaggtcaaatactttattccccagtgtctgc
ctagccctgtaacacttct
ctattatacaatgaccacaaataattaggtgagtgggttttgttteattttaaattgttgctattttagagaca
ggattte -79 TE ELEMENT 08 (SEQUENCE ID NO. 10)
Gcctgaagacctgagttgatacccagaacccagatcaagatggaggagagaaccagccccacta
agctgtcccctgacccccat
aaatgcctccctgtceagttatgccacacaatgataggtgaatacagaaaaacacccttcctttagaca
ctaagcggattcctcttac
geataccagttaagtgatagttettaggettcaactcagcactttaaaaagtttatattttgcaatgetggg
gactaaattagggttgtgc 5
acatgctaagtaagcactctacttttgtatcacattttaataattgtaagaattaattcgtgaaatagtagct
gagacaatagatttgtttctt
tcatgtgggaactgctgtgtgtgcttcttgctgatgcaaacaaggtcaaatactttattccccagtgtctgc
ctagccctgtaacacttct
ctattatacaatgaccacaaataattaggtgagtgggttttgtttcattttaaattgttgctattttagagacag
gatttettgcaaacetggt
tggtcttaaactccgtatgtagctgagaatgaccttgaaaaeettcctgtcccacccctcaaattccaga
attatagacacceaccaca
tggettaataagtaaacaacaacaataaaagcatgacttctgggtctggagggagggettgccagtta
agagcaatggatactttce 10
catagaacctgggtttgactcccagcactaacctacatggtgatagtgatgcagcagacatacatgag
ggcaacacacacatggg
cacatacacacgcacccgcccaccatggcttttceeccatcacttagacagccatatttaaacgtagtg
gagccaggctggggtgg
tggeeeaeaectttaatcecageaetccagaaggeagaggtaggcggatetetgtgggtttgagac
eagectggtetacaagagct  agttccaggaeagectccaaagecatagagaaaceetate 1s
TE ELEMENT 09 (SEQUENCE ID NO. 11)
gcctgaagacctgagttgatacccagaacccagatcaagatggaggagagaaccagccccactaa
gctgteccctgacccccat
aaatgcctccctgtccagttatgccacacaatgataggtgaatacagaaaaacacccttcetttagaca
ctaagcggattcctcttac
gcataccagttaagtgatagttcttaggcttcaactcagcactttaaaaagtttatattttgcaatgctggg
gactaaattagggttgtgc
acatgetaagtaagcactetacttttgtatcacattttaataattgtaagaattaattcgtgaaatagtagct
gagacaatagatttgtttctt 20
tcatgtgggaactgctgtgtgtgcttcttgctgatgcaaacaaggtcaaatactttattccccagtgtctgc
ctagccctgtaacacttct
etattatacaatgaecacaaataattaggtgagtgggttttgtttcattttaaattgttgctattttagagaca
ggatttcttgcaaacctggt
tggtcttaaactccgtatgtagctgagaatgaccttgaaaaccttcctgtcccacccctcaaattccaga
attatagacacccaccaca  



tggcttaataagtaaacaacaacaataaaagcatgacttctgggtctggagggagggcttgccagtta
agagcaatggatactttcc
catagaacctgggtttgactcccagcactaacctacatggtgatagtgatgcagcagacatacatgag
ggcaacacacacatggg 25
eacatacacacgcacccgcccaccatggcttttcccecatcacttagacagccatatttaaacgtagtg
gagccaggctggggtgg
tggcccacacctttaatcccagcactccagaaggcagaggtaggcggatctctgtgggtttgagacca
gcctggtctacaagagct
agttccaggacagcctccaaagccatagagaaaccctatctcaaaaaactgaaacaacaacaaca
acaaaacaaaataaaaaaa
caacaaaagaatcttagtggttcagtggttccacacacaggaaagtagaaagggccttgatgggaa
ggttttcagagggaggagt
atggatgagacaggatgatagtgaaaagaactcaaattaattaaatatttgaaactatctaagaataa
aagctaaaatatttaaaattac 30
agtcaggtagtggtggtgcagagggctaagttggtagacacagtgagatccaggccagccaggget
acctagtgagaccttgttc
aaataactaataaaatatacaaaataaaggagacaccacaataattttgaaatgtaaaagactaaat
ttaccttttatattgatgagttgg  -80
ataaaaaaatcaatttaccagagaacataaagtagtcccatcaaagacaaaagcaatatatgattaa
actetaatttaaaagtttgttag  agectggcaaegtggcacatacetttaatcccagcaccagg TE
ELEMENT 10 (SEQUENCE ID NO. 12) s
geetgaagacetgagttgatacceagaacccagatcaagatggaggagagaaccagecccacta
agctgtceectgaeceecat
aaatgcetcectgtecagttatgccacacaatgataggtgaatacagaaaaaeaccettcctttagac
actaageggattcctcttac
gcataccagttaagtgatagttcttaggcttcaactcagcactttaaaaagtttatattttgcaatgctggg
gactaaattagggttgtgc
acatgctaagtaagcactctacttttgtatcacattttaataattgtaagaattaattcgtgaaatagtagct
gagacaatagatttgtttctt
tcatgtgggaactgctgtgtgtgcttcttgetgatgcaaacaaggtcaaataetttattccccagtgtetge
ctagccctgtaacacttet to
etattatacaatgaccacaaataattaggtgagtgggttttgtttcattttaaattgttgetattttagagaca
ggatttcttgcaaacctggt
tggtcttaaactccgtatgtagctgagaatgaccttgaaaaccttectgtcccacccctcaaattccaga
attatagacacccaccaca
tggcttaataagtaaacaacaacaataaaagcatgacttctgggtctggagggagggcttgccagtta
agagcaatggatactttec
catagaacctgggtttgactcccagcactaacctacatggtgatagtgatgcagcagacatacatgag
ggcaacacacacatggg
cacatacacacgcacccgeceaecatggctttteccecatcacttagacagccatatttaaacgtagt
ggagccaggetggggtgg 15
tggcecacacctttaatcecagcaetccagaaggcagaggtaggcggatetctgtgggtttgagacc
agectggtctacaagaget
agttccaggacagcctccaaagccatagagaaaccetatctcaaaaaactgaaacaacaacaaca
acaaaacaaaataaaaaaa
caacaaaagaatettagtggttcagtggttccacacacaggaaagtagaaagggccttgatgggaa
ggttttcagagggaggagt
atggatgagacaggatgatagtgaaaagaactcaaattaattaaatatttgaaactatctaagaataa
aagctaaaatatttaaaattac
agtcaggtagtggtggtgcagagggctaagttggtagacacagtgagatccaggccagccagggct
acctagtgagacettgtte 20
aaataactaataaaatatacaaaataaaggagacaccacaataattttgaaatgtaaaagactaaat
ttaccttttatattgatgagttgg  



ataaaaaaatcaatttaccagagaacataaagtagtcccatcaaagacaaaagcaatatatgattaa
actctaatttaaaagtttgttag
agcctggcaacgtggcacatacctttaatcccagcaccagggagacagaggccatcctggtctaaa
aagtgatctccaggacagc
catggetattacacagagaaaccctgtctggaaaaacaaaaaattagtgtccatgtgtaaatgtgtgg
agtatgcttgtcatgccacat
acagaggtagagggcagtttatgggagtcagttcctattcttcctttatgggggacctggggactgaact
caggtcatcaggcttgg 25
cagaaagtgcattagctcacggagcettatcattggcgaaagctctctcaagtagaaaatcaatgtgttt
gctcatagtgcaatcatta
tgtttcgagaggggaagggtacaatcgttggggcatgtgtggtcacatctgaatagcagtagctcccta
ggagaattaattccaagtt
ctttggtggtgtatcaatgcccttaaaggggtcaacaaetttttttecctctgacaaaactatcttcttatgtc
cttgtccc  TE ELEMENT 11 (SEQUENCE ID NO. 13) 30
gcctgaagacctgagttgatacccagaacccagatcaagatggaggagagaaccagccccactaa
gctgtcccctgacccccat
aaatgcctecctgtceagttatgecacacaatgataggtgaatacagaaaaacaccctteetttagac
actaageggattectcttac  -81
gcataccagttaagtgatagttcttaggcttcaactcagcactttaaaaagtttatattttgcaatgctggg
gactaaattagggttgtgc
acatgctaagtaagcactctacttttgtatcacattttaataattgtaagaattaattcgtgaaatagtagct
gagacaatagatttgtttctt
tcatgtgggaactgctgtgtgtgcttcttgctgatgcaaacaaggtcaaatactttattccccagtgtctgc
ctagccctgtaacacttct
ctattatacaatgaccacaaataattaggtgagtgggttttgtttcattttaaattgttgctattttagagacag
gatttcttgcaaacctggt s
tggtcttaaactccgtatgtagctgagaatgaccttgaaaaccttcctgtcccacccctcaaattccaga
attatagacacccaccaca
tggcttaataagtaaacaacaacaataaaagcatgacttctgggtctggagggagggcttgccagtta
agagcaatggatactttcc
catagaacctgggtttgactcccagcactaacctacatggtgatagtgatgcagcagacatacatgag
ggcaacacacacatggg
cacatacacacgcacccgcccaccatggcttttcccccatcacttagacagccatatttaaacgtagtg
gagccaggctggggtgg
tggcccacacctttaatcccagcactccagaaggcagaggtaggcggatctctgtgggtttgagacca
gcctggtctacaagagct 10
agttccaggacagcctccaaagccatagagaaaccctatctcaaaaaactgaaacaacaacaaca
acaaaacaaaataaaaaaa
caacaaaagaatcttagtggttcagtggttccacacacaggaaagtagaaagggccttgatgggaa
ggttttcagagggaggagt
atggatgagacaggatgatagtgaaaagaactcaaattaattaaatatttgaaactatctaagaataa
aagctaaaatatttaaaattac
agtcaggtagtggtggtgcagagggctaagttggtagacacagtgagatccaggccagccagggct
acctagtgagaccttgttc
aaataactaataaaatatacaaaataaaggagacaccacaataattttgaaatgtaaaagactaaat
ttaccttttatattgatgagttgg is
ataaaaaaatcaatttaccagagaacataaagtagtcccatcaaagacaaaagcaatatatgattaa
actctaatttaaaagtttgttag
agcctggcaacgtggcacatacctttaatcccagcaccagggagacagaggccatcctggtctaaa
aagtgatctccaggacagc
catggctattacacagagaaaccctgtctggaaaaacaaaaaattagtgtccatgtgtaaatgtgtgg
agtatgcttgtcatgccacat
acagaggtagagggcagtttatgggagtcagttcctattcttcctttatgggggacctggggactgaact
caggtcatcaggcttgg  



cagaaagtgcattagctcacggagccttatcattggcgaaagctctctcaagtagaaaatcaatgtgttt
gctcatagtgcaatcatta 20
tgtttcgagaggggaagggtacaatcgttggggcatgtgtggtcacatctgaatagcagtagctcccta
ggagaattaattccaagtt
ctttggtggtgtatcaatgcccttaaaggggtcaacaactttttttccctctgacaaaactatcttcttatgtcc
ttgtccctcatatttgaag
tattttattctttgcagtgttgaatatcaattctagcacctcagacatgttaggtaagtaccctacaactcag
gttaactaatttaatttaact
aatttaaccccaacactttttctttgtttatccacatttgtggagtgtgtgtgtgtgtgtgtgtgtgtgtgtgtgtgt
gtgtgtgtgtgtgtgtg
tgtgtgtgtgtgcgcgcgcgcgcgcgctcggatcattctaccttttgtttaaaaaatgttagtccaggggtg
gggtgcactgtgaaag 25
tctgagggtaacttgctggggtcagttctttccactataggacagaactccaggtgtcaactctttactga
cagaaccatccaaatagc
cctatctaattttagttttttatttatttattttttgtttttcgagacagggtttctctgtggctttggaggctgtcctgg
aactagctcttgtaga  ccaggctggtctcgaactcag TE ELEMENT 12 (SEQUENCE
ID NO, 14) 30
gcctgaagacctgagttgatacccagaacccagatcaagatggaggagagaaccagccccactaa
gctgtcccctgacccccat
aaatgcctccctgtccagttatgccacacaatgataggtgaatacagaaaaacacccttcctttagaca
ctaagcggattcctcttac  -82
gcataccagttaagtgatagttcttaggcttcaactcagcactttaaaaagtttatattttgcaatgctggg
gactaaattagggttgtgc
acatgctaagtaagcactctacttttgtatcacattttaataattgtaagaattaattcgtgaaatagtagct
gagacaatagatttgtttctt
tcatgtgggaactgctgtgtgtgcttcttgctgatgcaaacaaggtcaaatactttattccccagtgtctgc
ctagccctgtaacacttct
ctattatacaatgaccacaaataattaggtgagtgggttttgtttcattttaaattgttgctattttagagacag
gatttcttgcaaacctggt 5
tggtcttaaactccgtatgtagctgagaatgaccttgaaaaccttcctgtcccacccctcaaattccaga
attatagacacccaccaca
tggcttaataagtaaacaacaacaataaaagcatgacttctgggtctggagggagggcttgccagtta
agagcaatggatactttcc
catagaacctgggtttgactcccagcactaacctacatggtgatagtgatgcagcagacatacatgag
ggcaacacacacatggg
cacatacacacgcacccgcccaccatggcttttcccccatcacttagacagccatatttaaacgtagtg
gagccaggctggggtgg
tggcccacacctttaatcccagcactccagaaggcagaggtaggcggatctctgtgggtttgagacca
gcctggtctacaagagct 10
agttccaggacagcctccaaagccatagagaaaccctatctcaaaaaactgaaacaacaacaaca
acaaaacaaaataaaaaaa
caacaaaagaatcttagtggttcagtggttccacacacaggaaagtagaaagggccttgatgggaa
ggttttcagagggaggagt
atggatgagacaggatgatagtgaaaagaactcaaattaattaaatatttgaaactatctaagaataa
aagctaaaatatttaaaattac
agtcaggtagtggtggtgcagagggctaagttggtagacacagtgagatccaggccagccagggct
acctagtgagaccttgttc
aaataactaataaaatatacaaaataaaggagacaccacaataattttgaaatgtaaaagactaaat
ttaccttttatattgatgagttgg is
ataaaaaaatcaatttaccagagaacataaagtagtcccatcaaagacaaaagcaatatatgattaa
actctaatttaaaagtttgttag
agcctggcaacgtggcacatacctttaatcccagcaccagggagacagaggccatcctggtctaaa
aagtgatctccaggacagc  



catggctattacacagagaaaccctgtctggaaaaacaaaaaattagtgtccatgtgtaaatgtgtgg
a.gtatgcttgtcatgccacat
acagaggtagagggcagtttatgggagtcagttcctattcttcctttatgggggacctggggactgaact
caggtcatcaggcttgg
cagaaagtgcattagctcacggagccttatcattggcgaaagctctctcaagtagaaaatcaatgtgttt
gctcatagtgcaatcatta 20
tgtttcgagaggggaagggtacaatcgttggggcatgtgtggtcacatctgaatagcagtagctcccta
ggagaattaattccaagtt
ctttggtggtgtatcaatgcccttaaaggggtcaacaactttttttccctctgacaaaactatcttcttatgtcc
ttgtccctcatatttgaag
tattttattctttgca.gtgttgaatatcaattctagcacctcagacatgttaggtaagtaccctacaactcag
gttaactaatttaatttaact
aatttaaccccaacactttttctttgtttatccacatttgtggagtgtgtgtgtgtgtgtgtgtgtgtgtgtgtgtgt
gtgtgtgtgtgtgtgtg
tgtgtgtgtgtgcgcgcgcgcgcgcgctcggatcattctaccttttgtttaaaaaatgttagtccaggggtg
gggtgcactgtgaaag 25
tctgagggtaacttgctggggtcagttctttccactataggacagaactccaggtgtcaactctttactga
cagaaccatccaaatagc
cctatctaattttagttttttatttatttattttttgtttttcgagacagggtttctctgtggctttggaggctgtcctgg
aactagctcttgtaga
ccaggctggtctcgaactcagagatccacctgcctctgcctcctgagtgctgggattaaaggcatgcg
ccaccaacgcttggctct
acctaattttaaaagagattgtgtgtcacaagggtgtcatgtcgccctgcaaccaccccccccccaaa
aaaaaaaaaaaaaaaactt
cactgaagctgaagcacgatgatttggttactctggctggccaatgagctctagggagtctcctgtcaa
acagaatctcaacaggcg 30
cagcagtcttttttaaagtggggttacaacacaggtttttgcatatcaggcattttatctaagctatttcccag
ccaaaaatgtgtattttg
gaggcagcagagctaatagattaaaatgagggaagagcccacacaggttattaggaagataagca
tcttctttatataaaacaaaa  83
ccaaaccaaactggaggaggtctacctttagggatggaagaaaagacatttagagggtgcaataga
aagggcactgagtttgtga
ggtggaggactgggagagggcgcaaccgctttaactgtcctgttttgcctattttttggggacagcacat
gttcctatttttcecaggat  gggcaatctecacgtccaaacttgcggtcgaggactacag 5
EXAMPLE 3: Influence of the TE element variant TE-00 on the expression
of GFP and  immunoglobulin GI (IgGI) The effect of the TE element TE-00
on the expression of the cytoplasmically located GFPs  (green fluorescent
protein) and a secreted monoclonal IgGI-antibody was investigated in  io
two independent stable transfection series with CHO-DG44 cells. For this,
CHO-DG44 cells were co-transfected with the following plasmid
combinations or plasmid variants: a) control plasmids pBING-LC (Fig. IA)
and pBID-HC (Fig. IA) without TE element  b) pBING-LC and pBID-HC
with a TE element TE-00 integrated upstream from the
promoter/enhancer in direct orientation 



is c) pBING-LC and pBID-HC with a TE element TE-00 integrated
upstream from the  promoter/enhancer in reverse orientation In
transfection series A four pools were produced, in transfection series B
ten pools were  produced per variant. Equimolar amounts of the two
plasmids were used. In order to arrive  at the same total number of
molecules, the total amount of DNA used in series A in the 20 control
mixtures was I g, while in the mixtures containing TE element the amount
was  1.3 g. This difference resulted from the different plasmid sizes, as the
plasmids with TE  element were larger than the control plasmids by a
factor of 1.3. As the amount of DNA  used in the transfection mix can have
an effect on transfection efficiency, in series B the  total amount of DNA
was balanced out with 300 ng of "mock DNA" (= vector without 25 product
gene, TE element and eukaryotic selectable marker), so that the mixture
with the  control plasmids also contained 1.3 gg DNA in total. As a
negative control, a mock- transfected pool was also run in each
transfection series, i.e. treated in the same way, but  without the addition
of DNA in the transfection mixture. The selection of stably  transfected
cells took place two days after the transfection with -HT/+G418 (400 p
g/mL). 30 After the selection the proportion of GFP-expressing cells was
determined by FACS. The  comparison of the variants in the plot overlay
in both transfection series yielded a larger  -84 proportion of
GFP-expressing cells for pools with TE element 00 than in pools with
control  plasmids (Figl 7). Between the pools in which the TE element was
present in the plasmid  in either direct or reverse orientation, no
differences of any kind could be found. The  effect of the TE element 00,
namely increasing the proportion of cells with higher 5 productivity in a
mixed population, was consequently independent of the orientation
thereof In addition, the IgGl titre and the specific productivity of the pools
were determined over a  period of six to eight passages (passaging
rhythm 2-2-3 days). Here again it was  confirmed that the cell pools
containing the TE element 00 on average expressed more than 10 the cell
pools without TE element (Fig. 9, series A and B). In both series, a
doubling of the  pool productivity could be demonstrated as a result of the
presence of the TE element,  



while the orientation in which the element was cloned in the expression
plasmid was of no  relevance. is EXAMPLE 4: Influence of the TE
elements TE-01 to TE-12 on the expression of MCP-1  The effect of the
TE elements TE-01 to TE-12 on the expression of the secreted MCP-1
was investigated in three stable transfection series (Series C, D and E) of
CHO-DG44 cells  compared with expression without the TE element. In all
three series, 6 pools were  produced per plasmid variant. The base
plasmid was pTE4/MCP-1 in Series C and D 20 (Figure lB; Selectable
Marker NPT - Neomycin-phosphotransferase F2401), pTES/MCP-1  in
Series E (Fig. 2; Selectable Marker DHFR = Dihydrofolate-reductase).
These contained  either no TE element (= control mixtures) or one of the
TE elements TE-O1 to TE-12 in  direct orientation upstream of the
promoter/enhancer. In order to minimise the influence  on transfection
efficiency caused by different amounts of DNA in the transfection mixture,
25 1.2 pg of plasmid-DNA were used in total. Depending on the size of the
TE element  introduced, the plasmid size varied between 6.7 kb and 10.7
kb. However, to ensure that  the total number of molecule of test plasmids
could be kept constant in all the mixtures, in  the mixtures with smaller
plasmid molecules the total amount of DNA was balanced out  with a
so-called mock plasmid which contained neither product gene and TE
element nore 30 any eukaryotic selectable marker. As a negative control,
for each transfection series, a  mock-transfected pool was also run, i.e.
treated in the same way but without the addition of  -85 DNA to the
transfection mixture. The selection of stably transfected cells was carried
out  two days after transfection, with HT-supplemented CHO-S-SFMII
+G418 (400 g/mL) in  Series C and D and with HT-free CHO-S-SFMII in
Series E. 5 After the selection, the proportion of dsRed2-expressing cells
was determined by FACS.  Figure 8 shows the relative percentage
fluorescence of the living transfected cells from  Series C. Compared with
the control pools, the pools which contained the TE elements  TE-01,
TE-02 or TE-08, contained about 3 to 3.5 times more dsRed2-expressing
cells and  pools with the element TE-06 contained approximately twice as
many dsRed2-expressing 10 cells. In pools with the fragments TE-05 and
TE-09, on the other hand, there was no  



apparent increase in the proportion of dsRed2-expressing cells compared
with the control.  In addition, the MCP-1 propduct titre and the specific
productivity were also raised over a  period of 6 passages (passaging
rhythm 2-2-3 days). Figure 9 (Series C and D) and Figure is 10 (Series E)
shows a relative specific MCP-1 productivities. The element TE-08 in
conjunction with NPT-F2401 as selectable marker with factor 5.3 showed
the greatest  increase in the specific MCP-1 productivity compared with
the control pools without TB  element (Fig. 9). Combined with DHFR as
selectable marker, a 6-fold increase was  achieved with this variant (Fig.
10). The TE elements 01, 02 and 03 resulted in a 4 to 4.5 20 fold increase
in productivity in the NPT-selected pools (Fig. 9) and a 2.6 to 6.8-fold
increase in productivity in the DHFR-selected pools (Fig. 10) compared
with the control  pools. The TE element 06 which is only 300 bp long was.
also able to increase productivity  in all the series by a factor 2.5 to 3.2
(Figs. 9 and 10). The increases achieved with  fragments TE-04 and
TE-07 were also of this order of magnitude (Fig. 10). Pools in which 25 the
somewhat longer fragments TE-10, TE-11 and TE-12 were used, showed
a doubling of  MCP-I expression (Figs. 9 and 10). Obviously, in all these
pools, the number of cells  expressing little or no product was reduced and
thus overall the proportion of high  producers in the cell population was
increased. This is an indication that the TE elements  are able to
suppress, shield or cancel out negative chromosomal positional effects.
30 86 By contrast, the expression could not be increased compared with
the control by the use of  fragments TE-05 and TE-09, as has already
been seen with dsRed2-expression (Fig. 8),  and in some cases was even
less (Figs. 9 and 10). These elements, or partial fragments in  these
sequence regions, could possibly thus even have a repressing effect. 5 In
all, the change in MCP-1 expression observed correlated with the
proportion of dsRed2- expressing cells in the stable cell pools. EXAMPLE
5: Test of the TE elements TE-Ol to TE-12 on enhancer activity 10 By
transient transfection of CHO-DG44 cells a test was carried out to see
whether the  



observed increase in product expression is actually based on a
chromatin-opening effect of  the TE elements or whether it is based on an
enhancer activity. As the plasmid is not  integrated into the genome in
transient transfection, the genetic information is read off  directly from the
plasmid. Thus, no chromosomal positional effects can occur. If 15
nevertheless there are positive effects on gene expression these can be
put down to  enhancers present in the TE element. Such enhancers can
act on the activity of a promoter  in the cis location irrespective of position
and orientation and stimulate the transcription of  a functionally linked
gene. 20 In the transient expression study shown in Figure 116 pools
were transfected with the base  plasmid pTE4/MCP-I (= control; Fig. IB) or
derivatives thereof, each additionally  containing one of the TE elements
TE-01 to TE-12 upstream of the promoter/enhancer.  After 48 hours
cultivation in a total volume of 3 mL harvesting and determination of the
MCP-1 titre were carried out in the cell culture supernatant by ELISA.
Differences in 25 transfection efficiency were corrected by co-transfection
with an SEAP expression plasmid  (addition of 100 ng of plasmid DNA per
transfection mixture) and subsequent  measurement of the SEAP activity.
Figure 11 shows the average from the 6 parallel pools.  The data show
that the MCP-1 titre in the cell culture supernatant were very similar in all
the pools and there were no significant differences in expression from the
control plasmid 30 pTE4/MCP- I without a TE element. Thus the increase
on productivity of more than factor  2 brought about by some TE elements
in stably transfected cell pools is not based on the  -87 presence of an
enhancer in the TE sequence. Thus for the enhanced expression obtained
by TE elements chromosomal integration is absolutely essential.
EXAMPLE 6: Production of other TE elements and testing of different TE
element  s positions and combinations Analogously to the method
described in Example 2, other partial fragments of Sequence ID  No. 1 or
derivatives thereof can be generated and tested for their positive effect on
productivity as described in Examples 3 and 5. Some Examples of
possible fragments are  shown in Figure 12, The results obtained hitherto
indicate for example that the regions of 



10 Sequence ID No. 1 showsn in Figure 12 could also bring about an
increase in gene  expression. In stable transfection series these new TE
elements are to be characterised  more closely with regard to their effect
on specific productivity in order to locate and  further narrow down the
sequence regions which are important for the function.  Narrowing down
of the function to specific sequence regions and the associated possible is
reduction in the fragment length is advantageous for efficient use in
expression vectors, as  smaller expression plasmids are more stable and
are easier to manipulate both during  cloning and during transfection.
Furthermore, it is possible to arrange similar or different fragment regions
in any  20 orientation to one another and also in any position within the
plasmid. The investigation as  to which of the combinations results in the
best possible increase in expression can also be  carried out in stable
transfection series. Some embodiments, which are in no way  restrictive,
are shown in Figure 13. Thus, for example, the investigation should
determine  whether the TE elements TE-06 and TE-08 are able to bring
about an additional icrease in 25 expression when they flank the product
gene on both sides or are arranged one after  another. Also, it is
conceivable that the concatination of short TE elements, be they  identical
or different, such as TE element 06 and 08, for example, could also lead
to an  additional expression-enhancing effect. -88 Further TE Elements
TE-ELEMENT 13 (SEQUENCE ID NO. 15)
gttgctattttagagacaggatttettgcaaacctggttggtcttaaactccgtatgtagctgagaatgaee
ttgaaaaccttectgtcec  5
acecctcaaattceagaattatagaeacecaccacatggettaataagtaaacaacaacaataaaa
gcatgaettctgggtctggag
ggagggcttgccagttaagagcaatggataetttcccatagaacctgggtttgacteccageactaac
ctacatggtgatagtgatg
cagcagacatacatgagggcaacacaeacatgggeacatacaeacgcacccgeceaceatggct
tttcecccatcacttagaeag
ceatatttaaacgtagtggagecaggctggggtggtggcccacacctttaatcecagcactecagaa
ggeagaggtaggeggate
tctgtgggtttgagaccagectggtetacaagagetagttecaggacageetccaaagecatagaga
aacectate i0 TE-ELEMENT 14 (SEQUENCE ID NO, 16)  



caaagccatagagaaacectatetcaaaaaactgaaacaacaacaacaacaaaacaaaataaa
aaaacaacaaaagaatcttagt
ggtteagtggttecaeacacaggaaagtagaaagggccttgatgggaaggttttcagagggaggag
tatggatgagaeaggatg
atagtgaaaagaactcaaattaattaaatatttgaaactatetaagaataaaagetaaaatatttaaaat
tacagtcaggtagtggtggt 15
gcagagggctaagttggtagaeacagtgagatecaggecagecagggetacctagtgagaccttgt
tcaaataactaataaaatat
acaaaataaaggagacaccacaataattttgaaatgtaaaagactaaatttacettttatattgatgagt
tggataaaaaaatcaatttac
cagagaacataaagtagtcecatcaaagacaaaagcaatatatgattaaactctaatttaaaagtttgt
tagagectggcaacgtggc  acatacctttaatcccageaccagg 20 TE-ELEMENT 15
(SEQUENCE ID NO. 17)
gttgctattttagagacaggatttettgcaaacctggttggtettaaactccgtatgtagctgagaatgacc
ttgaaaaccttcctgteec
acccetcaaattceagaattatagaeacccaccacatggcttaataagtaaacaacaacaataaaa
geatgacttctgggtctggag
ggagggcttgecagttaagagcaatggataettteccatagaaectgggtttgacteecagcactaac
etacatggtgatagtgatg
cagcagacatacatgagggcaaeacaeacatgggeacatacaeacgcacccgcceaceatggct
ttteceecateacttagaeag 25
ccatatttaaacgtagtggagccaggctggggtggtggcecacaectttaateceagcactccagaa
ggcagaggtaggeggatc
tctgtgggtttgagaccagcctggtetacaagagctagttceaggacagcctccaaageeatagaga
aaccctatcteaaaaaact
gaaacaacaacaacaacaaaacaaaataaaaaaacaacaaaagaatettagtggtteagtggtte
cacacacaggaaagtagaaa
gggccttgatgggaaggttttcagagggaggagtatggatgagacaggatgatagtgaaaagaact
caaattaattaaatatttgaa
actatetaagaataaaagctaaaatatttaaaattacagtcaggtagtggtggtgcagagggctaagtt
ggtagacacagtgagatc 30
caggccagecagggctacetagtgagacettgttcaaataactaataaaatatacaaaataaagga
gacaceacaataattttgaaa  -89
tgtaaaagactaaatttaccttttatattgatgagttggataaaaaaatcaatttaccagagaacataaa
gtagteceatcaaagacaaa
agcaatatatgattaaactctaatttaaaagtttgttagagcctggcaacgtggcacatacetttaateec
agcaccagg  TE-ELEMENT 16 (SEQUENCE ID NO. 18) 5
acetttaateecagcaccagggagacagaggecatectggtetaaaaagtgatetecaggaeage
catggetattacaeagagaa
accctgtctggaaaaacaaaaaattagtgtceatgtgtaaatgtgtggagtatgettgteatgccacata
cagaggtagagggeagtt
tatgggagtcagttcetattcttcetttatgggggacctggggactgaacteaggtcateaggcttggca
gaaagtgeattageteac
ggagccttateattggegaaagctctctcaagtagaaaatcaatgtgtttgctcatagtgcaatcattatg
tttcgagaggggaagggt
acaatcgttggggcatgtgtggteacatctgaatageagtagetcectaggagaattaattccaagttet
ttggtggtgtatcaatgcc  10
ettaaaggggtcaacaaetttttttccctctgacaaaactatcttcttatgtccttgtcec
TE-ELEMENT 17 (SEQUENCE ID NO. 19)  



caaagecatagagaaaceetatetcaaaaaactgaaacaacaacaacaacaaaacaaaataaa
aaaacaacaaaagaatettagt
ggttcagtggttecacaeacaggaaagtagaaagggeettgatgggaaggtttteagagggaggag
tatggatgagacaggatg is
atagtgaaaagaactcaaattaattaaatatttgaaactatctaagaataaaagetaaaatatttaaaat
tacagteaggtagtggtggt
gcagagggetaagttggtagaeacagtgagatceaggecagccagggetaectagtgagacettgt
tcaaataactaataaaatat
acaaaataaaggagacaccacaataattttgaaatgtaaaagactaaatttacettttatattgatgagt
tggataaaaaaatcaatttac
cagagaacataaagtagtcecatcaaagacaaaagcaatatatgattaaactetaatttaaaagtttgt
tagagcctggcaacgtgge
acatacctttaateecagcaccagggagaeagaggecatcctggtctaaaaagtgatetccaggae
agccatggctattacacaga 20
gaaacectgtctggaaaaacaaaaaattagtgtceatgtgtaaatgtgtggagtatgettgteatgcea
catacagaggtagaggge
agtttatgggagtcagttectattettectttatgggggaectggggactgaactcaggteateaggcttg
geagaaagtgeattagct
caeggageettateattggegaaagctetcteaagtagaaaatcaatgtgtttgctcatagtgcaatea
ttatgtttcgagaggggaag
ggtacaatcgttggggeatgtgtggteacatctgaatageagtagctccctaggagaattaattccaag
ttctttggtggtgtatcaat
gecettaaaggggtcaacaaetttttttccetetgacaaaactatettettatgtecttgtece 25
TE-ELEMENT 18 (SEQUENCE ID NO. 20)
gttgctattttagagacaggatttcttgcaaacctggttggtcttaaactccgtatgtagctgagaatgacct
tgaaaacettcctgtcce
accectcaaattecagaattatagacacccaceacatggcttaataagtaaacaacaacaataaaa
gcatgacttctgggtetggag
ggagggettgccagttaagageaatggataetttcecatagaacetgggtttgacteecageactaac
etacatggtgatagtgatg 30
cageagacatacatgagggcaaeacacacatgggcacatacaeacgcacccgcccaccatgget
tttcceccatcacttagaeag
ecatatttaaacgtagtggagecaggctggggtggtggcccacacctttaatcccageactecagaa
ggeagaggtaggcggatc  -90
tctgtgggtttgagaccagcctggtctacaagagctagttccaggacagcctccaaagccatagaga
aaccctatctcaaaaaact
gaaacaacaacaacaacaaaacaaaataaaaaaacaacaaaagaatcttagtggttcagtggttc
cacacacaggaaagtagaaa
gggccttgatgggaaggttttcagagggaggagtatggatgagacaggatgatagtgaaaagaact
caaattaattaaatatttgaa
actatctaagaataaaagctaaaatatttaaaattacagtcaggtagtggtggtgcagagggctaagtt
ggtagacacagtgagatc s
caggccagccagggctacctagtgagaccttgttcaaataactaataaaatatacaaaataaaggag
acaccacaataattttgaaa
tgtaaaagactaaatttaccttttatattgatgagttggataaaaaaatcaatttaccagagaacataaa
gtagtcccatcaaagacaaa
agcaatatatgattaaactctaatttaaaagtttgttagagcctggcaacgtggcacatacctttaatccc
agcaccagggagacaga
ggccatcctggtctaaaaagtgatctccaggacagecatggctattacacagagaaaccctgtctgg
aaaaacaaaaaattagtgt
ccatgtgtaaatgtgtggagtatgcttgtcatgccacatacagaggtagagggcagtttatgggagtca
gttcctattcttcctttatgg 



io
gggacctggggactgaactcaggtcatcaggcttggcagaaagtgcattagctcacggagccttatc
attggcgaaagctctctca
agtagaaaatcaatgtgtttgcteatagtgcaateattatgtttcgagaggggaagggtacaatcgttgg
ggeatgtgtggtcacatct
gaatagcagtagcteectaggagaattaattecaagttctttggtggtgtatcaatgcccttaaaggggt
caacaactttttttcectetg  acaaaactatcttcttatgtccttgtccc 15 TE-ELEMENT 21
(SEQUENCE ID NO. 21)
cttgeggtegaggactacagtcattttgcaggtttcettactgtatggettttaaaacgtgcaaaggtgac
cattaaccgttteacgctg
ggagggcacgtgeggetcagatgettectetgactgagggecaggagggggetacacggaagag
gccacacecgcacttggg
aagactegatttgggetteagetggctgagaegececageaggetectcggetacaecttcagcce
egaatgeetteeggeceata
acecttecettctaggcattteeggegaggaeceaccetegegecaaacattcggecccatceece
ggtcetcacetgaatctetaa  20 ctctgactecagagtttagagactataaccagatag
EXAMPLE 7: Influence of TE elements RE- 13 to TE-18 on the expression
of MCP-1 The effect of the TE elements TE-13 to TE-18 on the expression
of the secreted MCP-1  was investigated in a stable transfection series
(Series F) of CHO-DG44 cells by  25 comparison with expression without
the TE element. Four pools were produced per plasmid variant. The base
plasmid was pTE4/MCP-1 in all the series (Fig. I B; Selectable  Marker
NPT - Neomycin-phosphotransferase F2401). The varous plasmid
variants  contained either no TE element (= control mixtures) or one of TE
elements TE-13 to TE- 18 in direct orientation upstream from the
promoter/enhancer (Figure 12). In order to 30 minimise any influence on
transfection efficiency caused by different amounts of DNA in  the
transfection mixture, 1.2 .tg of plasmid DNA were used in total in each
case.  -91 Depending on the size of the TE element introduced, the
plasmid size varied between  6.7 kb and 8.2 kb. As a negative control, a
mock-transfected pool was run at the same time  in each transfection
series, i.e. treated the same, but without the addition of DNA in the
transfection mixture. The selection of stably transfected cells took place
two days after  s transfection, using HT-supplemented CHO-S-SFMII
+G418 (400 g/mL). MCP-l product titres and the specific productivity were
obtained over a period of 5 to 6  passages (passaging rhythm 2-2-3 days).
Figure 14 (Series F) shows the relative specific  MCP-1 productivities.
Each of the elements leads to an increase in the average MCP-1  



expression. The greatest increase (15-fold) was obtained using element
13, which even  io exceeds the 10-fold increase produced by element 08.
EXAMPLE 8: Influence of the TE elements at various positions and in
various  combinations on the expression of MCP-l The effect of the TE
elements TE-06 and TE-08 in varous combinations and at various  is
positions in the expression plasmid on the expression of the secreted
MCP-1 is investigated  in two stable transfection series (Series G and H)
of CHO-DG44 cells compared with  expression without the TE element. In
both series, 6 pools are produced per plasmid  variant. The base plasmid
is pTE4/MCP-1 (Fig. 1B; Selectable Marker NPT =
Neomycin=phophotransferase F240I). The different plasmid variants
contain either no TE 20 element (= control mixtures) or TE-08 or TE-A in
front of the enhancer/promoter element  or the combination of TE-06 and
TE-08 in front of the enhancer/promoter element or TE- 08 or TE-09 in
reverse orientation in front of the enhancer/promoter element (Series G).
In  Series H the elements TE-06 and TE-21 or TE-08 are used in front of
the  enhancer/promoter element (E/P) and additionally after the
termination signal (T) (Figure 25 13). In order to minimise any effect on
transfection efficiency caused by different amounts  of DNA in the
transfection mixture, 1.2 g of plasmid DNA are used in total in each case.
Depending on the size of the TE element introduced the plasmid size
varies between 6.7 kb  and 10.2 kb. As a negative control, a
mock-transfected pool is run at the same time as each  transfection
series, i.e. treated the same but without the addition of DNA in the
transfection 30 mixture. The selection of stably transfected cells takes
place two days after transfection,  with HT-supplemented CHO-S-SFMII
+G418 (300 g/mL). -92 The MCP-1 product titre and specific productivity
are obtained over a period of 6 passages  (passaging rhythm 2-2-3 days).
Figure 15 shows the relative specific MCP-1  productivities of Series G. All
the elements lead to an increase in the average MCP-1 5 expression. The
greatest increase (4-fold) is produced by the element TE-A. The use of
the elements TE-06 and TE-21 or TE-08 before and after the expression
cassette also gives  rise to an increase. 



EXAMPLE 9: Influence of TE element TE-08 on the expression of two
immunoglobulins  10 G-4(IgG-4) The effect of TE element TE-08 on the
expression of two IgG-4 antibodies is investigated  in a stable transfection
series (Series J) of CHO-DG44 cells by comparison with the  expression
without the TE element. 24 pools are produced with the base plasmids
pBIN- LC2 or pBIN-LC3 and pBID-HC2 or pBID-HC3 and 24 pools are
produced with pBIN 15 LC2/TE08 or pBIN-LC3/TE08 and pBID-HC2/TE08
or pBID-HC3/TE08 (Figure 16;  Selectable Marker NPT =
Neomycin-phosphotransferase F240I and dhfr = Dihydrofolate-
reductase). In order to minimise any influence on transfection efficiency
caused by  varying amounts of DNA in the transfection mixture, 1.2 g of
plasmid DNA are used in  total in each case. Depending on the size of the
TE element introduced, the plasmid size 20 varies between 6.1 kb and 7.5
kb. As a negative control, a mock-transfected pool is run at  the same time
with each transfection series, i.e. treated the same, but without the
addition  of DNA to the transfection mixture. The selection of stably
transfected cells is carried out  two days after transfection, using HT-free
CHO-S-SFMII +G418 (400 pg/mL). IgG-4 product titres and the specific
productivity are obtained over a period of 4 passages  25 (passaging
rhythm 2-2-3 days). The element 08 leads to an increase in the average
expression rate in the expression of IgG4 antibodies. Moreover, the
chance of finding a  high producing cell pool can be increased by the
presence of the element TE-08. EXAMPLE 10: Influence ofTE elements
on protein expression in 293F cells 30 The effect of various TE elements
on the expression of the secreted MCP-1 is investigated  in a stable
transfection series (Series K) of HEK293 freestyle cells by comparison,
with  -93 MCP-1 expression without a TE element. The base plasmid is
pTE-4/MCP-1 (Fig. 1B;  Selectable Marker NPT =
Neomycin-phosphotranferase F2401). The elements TE-08, TE- 13 and
TE-A are used in direct orientation upstream from the enhancer/promoter
and 7-10  pools are produced per plasmid variant. In order to minimise
any effect on transfection 5 efficiency caused by different amounts of DNA
in the transfection mixture, 1.2 hg of  plasmid DNA are used in total in
each case. Depending on the size of the TE element  



introduced the plasmid size varies between 6.7 kb and 10.2 kb. As a
negative control a  mock-transfected pool is run at the same time as each
transfection series, i.e. treated the  same but without the addition of DNA
to the transfection mixture. The selection of stably 10 transfected cells
takes place two days after the transfection with 293 SFM II medium + 4
mM glutamin + G418 (100 pg/ml). MCP-1 product titre and the specific
productivity are obtained over a period of 5 to 6  passages (passaging
rhythm 2-2-3 days). 15 EXAMPLE 11: Influence of the TE element TE-08
on the expression of an enzyme  (SEAP) The effect of the TE element
TE-08 on the expression of an enzyme (SEAP) is investigated  in a stable
transfection series (Series L) of CHO-DG44 cells compared with SEAP
20 expression without the TE element. Six pools are produced per
plasmid variant. The base plasmid is pTE-4/SEAP. It is generated by
exchanging the MCP-1 - IRES - DsRed2- expression cassette for SEAP.
The element TE-08 is cloned into the adaptor A (Fig. IB;  Selectable
Marker NPT = Neomycin-phosphotransferase F2401), In order to minimise
any  effect on the transfection efficiency caused by varying amounts of
DNA in the transfection 25 mixture, 1.2 g of plasmid DNA are used in total
in each case. Depending on the size of  the TE element introduced the
plasmid size varies between 6.6 kb and 7.6 kb. As a  negative control a
mock-transfected pool is run at the same time as each transfection series,
i.e. treated the same but without the addition of DNA to the transfection
mixture. The  selection of stably transfected cells takes place two days
after transfection, with HT- 30 supplemented CHO-S-SFMII +G418 (400
g/mL). -94 The relative SEAP expression is determined using the
commercially obtainable SEAP  assay (Clontech) and obtained over a
period of 6 passages (passaging rhythm 2-2-3 days).  -95 LIST OF
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-98 PATENT CLAIMS 1. A nucleic acid comprising TE-13 (SEQ ID No. 15)
or a fragment of TE-13 (SEQ  ID No. 15) or the complementary nucleotide
sequences thereof or a derivative of TE-13  5 (SEQ ID No. 15) or a
fragment thereof or the complementary nucleotide sequences thereof,
wherein on chromosomal integration said nucleic acid leads to an
increase in the  transcription or expression of a gene of interest in an
expression system. 2. A nucleic acid comprising TE-08 (SEQ ID No. 10)
or a fragment of TE-08 (SEQ  to ID No. 10) or the complementary
nucleotide sequences thereof or a derivative of TE-08  (SEQ ID No. 10) or
a fragment thereof or the complementary nucleotide sequences  



thereof, wherein on chromosomal integration said nucleic acid leads to an
increase in the  transcription or expression of a gene of interest in an
expression system. is 3. A nucleic acid comprising SEQ ID No. I or a
fragment of SEQ ID No. I or the  complementary nucleotide sequences
thereof or a derivative of SEQ ID No. I or a  fragment thereof or the
complementary nucleotide sequences thereof, wherein on  chromosomal
integration said nucleic acid leads to an increase in the transcription or
expression of a gene of interest in an expression system, wherein the
fragment or 20 derivative has at least one sequence region consisting of
the nucleic acid region between I  bp and 1578 bp. 4. Nucleic acid
according to one of claims Ito 3, characterised in that the increase in  the
transcription or expression of a gene of interest in an expression system in
comparison  25 to a control which does not comprise a TE element, is
determined for example by  measuring the product titre by ELISA. 5.
Nucleic acid according to one of claims 1 to 4, which  hybridises under
stringent conditions 30 (a) with the region of nucleic acid sequence TE-13
(SEQ ID No. 15) or TE-08 (SEQ ID  No. 10) or -99 (b) the complementary
nucleic acid sequences thereof or (c) a nucleic acid sequence which has
at least about 70% sequence identity, preferably at  least about 80% or
85% sequence identity, particularly preferably at least about 90%
sequence identity and most preferably at least about 95% sequence
identity with (a) or (b).  5 6. Nucleic acid according to Claim 5
characterised in that this nucleic acid has a  length of at least 511 bp
(=length TE-13, SEQ ID No. 15) or at least 1015 bp (=length TE- 08, SEQ
ID No. 10). 10 7. Nucleic acid according to one of claims I to 6 wherein the
nucleic acid is selected  from among : TE-00 (SEQ ID No. 2), TE-01 (SEQ
ID No. 3), TE-02 (SEQ ID No. 4), TE- 03 (SEQ ID No. 5), TE-04 (SEQ ID
No. 6), TE-06 (SEQ ID No. 8), TE-07 (SEQ ID No.  



9), TE-08 (SEQ ID No. 10), TE-10 (SEQ ID No. 12), TE-11 (SEQ ID No.
13), TE-12  (SEQ ID No. 14), TE-13 (SEQ ID No. 15), TE-14 (SEQ ID No.
16), TE-15 (SEQ ID No. is 17), TE-16 (SEQ ID No. 18), TE-17 (SEQ ID
No. 19), TE-18 (SEQ ID No. 20) and TE-21  (SEQ ID No. 21). 8. Nucleic
acid according to one of claims I to 7 characterised in that the nucleic acid
is TE-00 (SEQ ID No. 2), TE-06 (SEQ ID No. 8) or TE-21 (SEQ ID No.
21), TE-10 (SEQ  20 ID No. 12), TE-1 I (SEQ ID No. 13) or TE-12 (SEQ
ID No. 14), preferably TE-06 (SEQ  ID No. 8). 9. Nucleic acid according to
one of claims I to 7 characterised in that the nucleic acid  is TE-O1 (SEQ
ID No. 3), TE-02 (SEQ ID No. 4), TE-03 (SEQ ID No. 5), TE-07 (SEQ ID
25 No. 9) or TE-08 (SEQ ID No. 10). 10. Nucleic acid according to Claim
9, wherein the nucleic acid is TE-08 (SEQ ID No.  10). 30 11. Nucleic acid
according to one of claims 1 to 7 characterised in that the nucleic acid  is
a fragment or derivative of TE-Ol (SEQ ID No. 3), preferably TE-13 (SEQ
ID No. 15),  -100 TE-14 (SEQ ID No. 16), TE-15 (SEQ ID No. 17), TE-16
(SEQ ID No. 18), TE-17 (SEQ  ID No. 19), TE-18 (SEQ ID No. 20). 12.
Nucleic acid according to Claim 11, wherein the nucleic acid is TE-13
(SEQ ID  5 No. 15). 13. Nucleic acid according to Claims 1 to 12, wherein
the said nucleic acid or the  fragment or the derivative is an isolated
nucleic acid. 10 14. Nucleic acid according to one of claims I to 13,
characterised in that a nucleic acid  comprising TE-13 (SEQ ID No. 15) or
TE-08 (SEQ ID No. 10) or TE-07 (SEQ ID No. 9)  or TE-06 (SEQ ID No, 8)
or TE-21 (SEQ ID No. 21) or a fragment of these sequences or  the
complementary nucleotide sequences thereof or a derivative of these
sequences or a  derivative of fragments of these sequences or the
complementary nucleotide sequences is thereof, preferably TE-13 (SEQ
ID No. 15) or TE-08 (SEQ ID No. 10) or a fragment of  these sequences or
a derivative of these sequences or a derivative of fragments of these  



sequences, is linked to a heterologous sequence. 15. Eukaryotic
expression vector characterised in that this expression vector comprises
20 a nucleic acid according to one of claims 1 to 14. 16. Eukaryotic
expression vector according to Claim 1.5 characterised in that it
comprises a promoter and / or a heterologous gene of interest and / or a
selectable marker  and / or optionally an enhancer, 25 17. Eukaryotic
expression vector according to one of claims 15 to 16 characterised in
that it comprises a combination of several identical or different nucleic
acids according to  one or more of claims 1 to 14, wherein one or more
nucleic acids are positioned in front of  (i.e. 5' of) and / or one or more
nucleic acids are positioned behind (i.e. 3' of) the gene of  3D interest.
-101 18. Eukaryotic expression vector according to Claim 17
characterised in that the  combined nucleic acids are TE-06 (SEQ ID No.
8) and preferably TE-08 (SEQ ID No. 10).  19. Eukaryotic expression
vector according to Claim 17 or 18 characterised in that a 5 combination
of one or more TE-08 nucleic acid(s) (SEQ ID No. 10) with one or more
TE- 06 nucleic acid(s) (SEQ ID No. 8) or TE-21 nucleic acid(s) (SEQ ID
No. 21) are  positioned in front of (i.e. 5' of) and / or behind (i.e. 3' of) the
gene of interest, while a  combination of a TE-08 nucleic acid (SEQ ID No.
10) followed by a TE-06-nucleic acid  (SEQ ID No. 8) or a TE-21 nucleic
acid (SEQ ID No. 21) in front of (i.e. 5' of) the gene of  10 interest is
preferred. 20. Eukaryotic expression vector according to Claim 17
characterised in that one or  more TE-08-nucleic acid(s) (SEQ ID No. 10)
are positioned in front of (i.e. 5' of) and one  or more are positioned behind
(i.e. 3' of) the gene of interest, preferably one TE-08-nucleic  1s acid in
front of it and one behind. 21. Eukaryotic expression vector according to
one of claims 15 to 20 characterised in  that it comprises one or more
nucleic acids according to one of claims I to 14 distributed  over 2
plasmids. 



20 22. Eukaryotic expression vector according to one of claims 15 to 21
characterised in  that the selectable marker is DHFR or Neo, such as for
example Neo F240I. 23. Method of producing a eukaryotic expression
vector, characterised by the  25 integration of a nucleic acid according to
one of claims 1 to 14 in an expression vector. 24. Eukaryotic host cell,
characterised in that it comprises a eukaryotic expression  vector
according to Claim 15 to 23. 30 25. Eukaryotic host cell according to
Claim 24; characterised in that it is a high  producer, i.e. it has a higher
specific productivity than a comparable eukaryotic host cell  -102 without a
TE element, this host cell having an expression level which is increased
up to  two-fold, three-fold, four-fold, five-fold, six-fold, seven-fold or
tern-fold or one which is  increased more than two-fold, more than
three-fold, more than four-fold, more than five- fold, more than seven-fold
or more than ten-fold, preferably up to five-fold or more than  5 three-fold.
26. Eukaryotic host cell according to Claim 24 or 25 characterised in that
the  expression vector is stably integrated in the genome. 10 27.
Eukaryotic host cell according to one of claims 24 to 26, wherein the host
cell is a  mammalian cell such as for example a CHO, NSO, Sp2/0-Ag14,
BHK21, BHK TK-, HaK,  2254-62.2 (BHK-21-derivative), CHO-Kl,
CHO-DUKX (= CHO duk-, CHO/dhfr ), CHO- DUKX B1, CHO-DG44, CHO
Pro-5, V79, B14AF28-G3, CHL cell, preferably a CHO cell  and
particularly preferably a CHO-DG44 cell. 15 28. Eukaryotic host cell
according to one of claims 24 to 27, characterised in that it  additionally
comprises an anti-apoptosis gene such as BCL-xL, BCL-2, BCL-w, BFL-l,
Al, MCL-l, BOO, BRAG-1, NR-13, CDN-l, CDN-2, CDN-3, BHRF-l,
LMW5-HL or  CED-9, preferably Bcl-xL or BCL-2, most preferably BCL-xL.
20 29. Method of developing a high-producing stably transfected
eukaryotic host cell line,  



characterised by the following steps: (a) integrating at least one nucleic
acid according to one of Claims 1 to 14 in a eukaryotic  expression vector
comprising a gene of interest, 25 (b) transfecting a eukaryotic host cell
with this expression vector,  (c) selecting a highly-productive transfected
host cell. 30. Method according to Claim 29, characterised by an
additional amplification step.  30 31. Method according to Claim 29 or 30,
characterised by an additional cloning step.  -103 32, Method of preparing
and selecting recombinant mammalian cells, characterised by  the
following steps: (a) transfecting the host cells with genes that code at least
for a protein/product of interest,  a neomycin-phosphotransferase,
preferably modified, and the amplifiable selectable  5 marker DHFR,
wherein in order to enhance the transcription or expression at least the
gene (or genes) of interest is or are functionally linked to at least one
nucleic acid according to  one of claims 1 to 14, (b) cultivating the cells
under conditions which enable expression of the different genes, (c)
selecting these co-integrated genes by cultivating the cells in the presence
of a selecting  10 agent, such as e.g. G418, in a
hypoxanthine/thymidine-free medium and (d) amplifying these
co-integrated genes by cultivating the cells in the presence of a  selecting
agent which allows the amplification of at least the amplifiable selectable
marker  gene, such as e.g. methotrexate. is 32[sic] Method according to
Claim 32, characterised in that the transfected cells are  cultivated in
hypoxanthine/thymidine-free medium, supplemented with at least 200
g/mL  G418, preferably 400 ag/mL or more G418, in the absence of serum
and with the addition  of increasing concentrations of MTX. 20 33. Method
according to Claim 32 or 33, characterised in that the concentration of
MTX in the first amplification step is at least 100 nM or at least 250 nM
and is increased  stepwise to 1 tM or above. 34. Method according to
Claim 29 to 34 combined with a method of improving the  



25 glycosylation of the protein of interest. 36. Method according to one of
claims 29 to 35 wherein the host cell is a mammalian  cell such as for
example a CHO, NSO, Sp2/0-Ag14, BHK21, BHK TK-, HaK, 2254-62.2
(BHK-21-derivative), CHO-Kl, CHO-DUKX (= CHO duk-, CHO/dhfr-),
CHO-DUKX B 1, 30 CHO-DG44, CHO Pro-5, V79, B14AF28-G3, CHL
cell, preferably a CHO cell and  particularly preferably a CHO-DG44 cell.
104 37. Method according to one of claims 29 to 36, wherein the
expression vector  comprises a selectable marker such as DHFR or Neo,
for example Neo F240I. 5 38. Method according to one of claims 29 to 37,
wherein the proportion of high  producers is increased up to two-fold,
three-fold, four-fold, five-fold, six-fold, seven-fold  or ten-fold or more than
two-fold, more than three-fold, more than four-fold, more than  five-fold,
more than seven-fold or more than ten-fold, preferably up to five-fold or
more  than three-fold. i0 39. Method of preparing a biopharmaceutical
product, characterised by the following  steps: (a) integrating at least one
nucleic acid according to one of claims 1 to 14 in a eukaryotic  expression
vector comprising a gene of interest, 15 (b) transfecting a eukaryotic host
cell with this expression vector,  (c) selecting a highly-productive
transfected host cell .and (d) cultivating the highly-productive transfected
host cell obtained under conditions  which allow expression of the gene(s)
of interest. 20 40. Method according to Claim 39, characterised by the
following additional step:  (e) harvesting and purifying the protein of
interest. 41. Use of a nucleic acid according to one of claims 1 to 14 in a
eukaryotic expression  25 vector, for increasing the transcription or
expression of a gene of interest in an expression  system in a eukaryotic
host cell or for preparing a biopharmaceutical product. 



42. Use of a nucleic acid according to one of claims 1 to 14 for producing
transgenic  animals or plants. 30 43. Use of a nucleic acid according to
one of claims I to 14 in gene therapy.  -105 44, Use of a nucleic acid
element according to one of claims 1 to 14 as a medicament  or in a
pharmaceutical composition. s 45. Kit consisting of nucleic acid(s)
according to one of claims 1-14, expression  vector(s), host cell(s) and
optionally transfection reagent(s). -106 






