
CHO /CERT CELL LINES BACKGROUND OF THE INVENTION TECHNICAL FIELD The
invention concerns the field of cell culture technology, specifically
production host cell lines containing vector constructs comprising a
ceramide transfer protein (CERT) expression cassette. Those cell lines have
improved secretion characteristics in comparison to non-transgenic cell
lines. BACKGROUND The market for biopharmaceuticals for use in human
therapy continues to grow at a high rate with over 900 biopharmaceuticals
being evaluated in clinical studies and estimated sales of 50 billions in
2010. Over the years, an increasing number of biopharmaceuticals is
produced from mammalian cells due to their ability to correctly process and
modify human proteins. Successful and high yield production of
biopharmaceuticals from mammalian cells is thus crucial and depends on the
characteristics of the recombinant monoclonal cell line used in the
process. Since most biopharmaceutical products are proteins that are
secreted from the cells during the production process, the secretory
transport machinery of the production cell line is another interesting
target for novel host cell engineering strategies. Protein secretion is a
complex multi-step mechanism: Proteins destined to be transported to the
extracellular space or the outer plasma membrane are first
co-translationally imported into the endoplasmic reticulum. From there,
they are packed in lipid vesicles and transported to the Golgi apparatus
and finally from the trans-Golgi network (TGN) to the plasma membrane where
they are released into the culture medium. Many engineering approaches have
employed the growing understanding of the molecular 



networks that drive processes such as transcription and translation to
increase the yield of these steps in protein production. However, as for
any multi-step production process,widening a bottle-neck during early steps
of the process chain possibly creates bottle necks further downstream,
especially post translation. Up to a certain threshold, the specific
productivity of a production cell has been reported to correlate linearly
with the level of product gene transcription. Further enhancement of
product expression at the mRNA level, however, may lead to an overload of
the protein synthesis, folding or transport machinery, resulting in
intracellular accumulation of the protein product. Indeed, this can be
frequently observed in current manufacturing processes. Therefore, there is
a need for improving the secretory capacity of host cells for recombinant
protein production. This might even become more important in combination
with novel transcription-enhancing technologies and in high-titer processes
in order to prevent post-translational bottle necks and intracellular
accumulation of the protein product. However, previous approaches to target
the post-translational machinery, have not succeeded but rather led to
contradictory results depending on cell line or product used in the study
or the initial productivity level: - Overexpression of the ER-resident
molecular chaperone BiP (binding protein BiP/GRP78) unexpectedly resulted
in reduced secretion; - Enhanced expression of the enzyme protein disulfide
isomerase (PDI) showed contradictory results. Secretion engineering using
the transcription factor X-box binding protein 1 (XBP-I) was observed to
either have no effect or to enhance secretion, however, apoptotic cell
death was increased concomitantly, leading to an instable phenotype and
preventing the isolation ofXBP-1 high-expressing clones. 



Thus, at present, there are two major hurdles on the way to targeted
manipulation of the secretory transport machinery: The still limited
knowledge about the underlying regulatory mechanisms and the requirement to
prevent a concomitant growth- inhibitory or apoptotic response of the
producer cell.SUMMARY OF THE INVENTION The present invention describes two
specific novel production host cell lines CHO/CERT 2.20 and CHO/CERT 2.41.
These two cell lines, which are deposited with the DSMZ under the numbers
DSM ACC2989 (CHO/CERT 2.20) and DSM ACC2990 (CHO/CERT 2.41) are ideal host
cell lines for recombinant protein production as they have an improved
secretory capacity as well as good growth characteristics. We have recently
shown that secretion engineering by overexpression of a protein from the
steroidogenic acute regulatory related lipid transfer (START) domain
family, preferably the ceramide transfer protein (CERT), provides a method
to efficiently improve the production of proteins that are transported via
the secretory pathway from eukaryotic cells. See Florin et al, 2009 and
patent application WO2008/1 07388, which is hereby incorporated by
reference. CERT (also known as Goodpasture antigen-binding protein) is a
cytosolic protein essential for the non-vesicular delivery of ceramide from
its site of production at the endoplasmic reticulum (ER) to Golgi
membranes, where conversion to sphingomyelin (SM) takes place (Hanada et
al., 2003). We could now demonstrate that the CERT mutant S132A, which
bears a Ser - Ala point mutation and which is not phosphorylated by the
protein kinase D any more, was significantly more effective in enhancing
secretion than the wild type protein. Furthermore, we now show that the
CERT S132A expression level correlates with its secretion enhancing effect,
meaning the higher the level of heterologous CERT S132A in 



the cell, the higher the secretory capacity of said cell (FIGURE 2): To
investigate the correlation between CERT S132A expression level and
specific antibody productivity we analysed two clonal cell lines with low
and two with high expression levels of the CERT mutant, as judged by the
signal intensities in intracellular FACS staining (FIGURE 2A). In a
seven-day fed-batch process, mock transfected control cell lines showed an
average productivity of 15 pcd (FIGURE 2B). The specificproductivities of
cell clones expressing low levels of the CERT SA mutant were only slightly
elevated, whereas those clones with high levels of the CERT mutant secreted
about 23 pcd of the IgG product and thus showed clearly increased specific
productivities compared to mock controls (FIGURE 2B). These data show that
a correlation exists between the positive effect on recombinant protein
secretion and the level of CERT S132A overexpression. Furthermore, we
surprisingly show that the selected cell clones CHO/CERT S132A 2.20 and
CHO/CERT S132A 2.41 grow markedly better than the other clones and even
better than the parental CHO wildtype cell line (Figure 5 A and B). Good
growth characteristics are especially important for a production host cell
line, since a low growth capacity has a negative impact on multiple aspects
of the biopharmaceutical production process by causing:  Prolonged
generation times of cells, which results in prolonged time lines in cell
line development  Lower efficiency after single cell cloning and slower
growth thereafter  Longer timeframes during scale up, especially in the
case of inocculum for a production fermenter at large scale  Lower product
yield per fermenter run. Thus, the specific problem solved by the present
invention is to create a CERT S132Aengineered 



host cell line that exhibits both:  High expression levels of the CERT
mutant S132A and  optimal cell growth. The present invention describes the
generation of two such engineered CHO/CERT S132A cell lines with optimized
secretion and good growth properties. The monoclonal cell lines provided in
this invention are particularly useful as optimized host cell systems
withenhanced production capacity for the expression and manufacture of
recombinant protein products. The two cell lines were generated by
transfection of the CHO-DG44 host cell line with an expression construct
encoding the human CERT S132A protein and subsequent selection to generate
stable cell pools. From these, monoclonal cell lines were obtained by
FACSbased single-cell cloning and subjected to extensive screening and
characterization. In total, more than 100 clones were analysed and finally,
the two CHO/CERT S132A cell lines 2.20 and 2.41 were selected based on:
high levels of CERT expression as determined by intracellular staining and
Western Blotting  good growth in seed stock cultures (viability, doubling
time) as well as  optimal growth in fed batch cultures reflecting the
industrial production process (peak cell density, integral of viable cells
over time (IVC), viability) As the cell lines described in this invention
only contain puromycin as selection marker, they are compatible with the
most widely used selection- and amplification systems DHFR, glutamine
synthetase (GS) and Neomycin (Neo) and thus can be used for expression of
recombinant antibodies without adaptations/changes in the design of
expression systems. From over 100 CHO/CERT S132A clones generated, we
selected in particular two novel 



monoclonal CHO-DG44 derived cell lines according to these criteria, namely
clone 2.20 and clone 2.41, which are deposited with the Deutsche Sammlung
von Mikroorganismen und Zellkulturen GmbH (DSMZ): - The cell line, which we
call "CHO/CERT 2.20" and which is deposited with the DSMZ under the number
DSM ACC2989, has a very high CERT S132A expression level and very good
growth characteristics, which are even better than those of the parental
CHO wildtype cell.This cell line can be uniquely described by identifying
junction fragments between the inserted DNA and the adjacent chromosomal
DNA of cells of the cell line. For example, DNA of the cell line is
digested with one or more restriction enzymes and such junction fragments
are identified, e.g by Southern blot analysis using a suitable labelled
fragment of the inserted DNA, leading to a specific band pattern
identifying the insertion site in the genome. Such restriction enzymes for
example described hereinafter and include EcoRV, Hindlll, Kpnl, Ncol, Ndel,
PvuII, Spel, Xhol, Avail, BstXI, Sail. - The cell line, which we call
"CHO/CERT 2.41" and which is deposited with the DSMZ under the number DSM
ACC2990, has a very high CERT S132A expression level and very good growth
characteristics, which are even better than those of the parental CHO
wildtype cell. This cell line can be uniquely described by identifying
junction fragments between the inserted DNA and the adjacent chromosomal
DNA of cells of the cell line. For example, DNA of the cell line is
digested with one or more restriction enzymes and such junction fragments
are identified, e.g by Southern blot analysis using a suitable labelled
fragment of the inserted DNA, leading to a specific band pattern
identifying the insertion site in the genome. Such restriction enzymes for
example described hereinafter and include EcoRV, Hindlll, Kpnl, Ncol, Ndel,
PvuII, Spel, Xhol, Avail, BstXI, Sail. 



The present invention thus describes especially a cell line deposited with
the DSMZ under the number DSM ACC2989 and another cell line deposited with
the DSMZ under the number DSM ACC2990. For the purpose of this application
these two cell lines are also called "conCERT(tm)" cell lines. Compared to
the parental CHO-DG44 cell line, these two cell lines show increased
secretion rates of therapeutic protein products following transfection with
the corresponding expression plasmids as well as good growth
characteristics. They integrate the advantages of the CHO-DG44 host cell
line (being well characterized, FDA-approved, low risk of viral burden,
high productivity, robustness, transfectability, growth insuspension in
serum-free medium) with the new property of enhanced secretion and
optimized performance in production processes. The specific conCERT(tm)
cell lines exemplary described in the present invention contain an
expression cassette encoding the flag-tagged human CERT mutant S132A as
depicted in FIGURE IA and B (SEQ ID NO: 1) comprising upstream regulatory
sequences (600 bp) derived from the cytomegalovirus (CMV) promoter /
enhancer region, the N-terminal Flagepitope tag fused to the human CERT
cDNA bearing a point mutation at position 132 (Ser 132 - Ala), a stop codon
and a 3' untranslated region including polyadenylation signal. The vector
construct used for generation of the conCERT(tm) cell lines described in
the present invention is shown in FIGURE IB and contains the following
functional elements: - Cytomegalovirus (CMV) enhancer / promoter, multiple
cloning site (MCS), polyadenylation signal, - CERT S132A expression
cassette, - expression cassette encoding the puromycin N-acetyl transferase
as selection marker in eukaryotic cells, - origin of replication, and 



- beta-lactamase expression cassette for ampicillin resistance in bacteria.
Antibody concentrations in conCERT(tm) cell lines are significantly higher
compared to the titers measured in stably transfected wild type cells, the
average difference ranging from 1.5 - 2.5-fold (FIGURE 6). Thus,
conCERT(tm) cell lines yield significantly higher product titers than wild
type CHO cells in a side-by-side comparison. These data demonstrate that
the CHO/CERT S132A cells deposited with the DSMZ under the numbers DSM
ACC2989 (CHO/CERT 2.20) and DSM ACC2990 (CHO/CERT 2.41) are superior host
cells for recombinant protein production compared to the parental DG44 cell
line. Specific examples of conCERT(tm) cells as host cells for recombinant
protein production are given for IgG4- and IgGl -subtype antibodies,
Fc-fusion proteins, single-chain-Fv (scFv) molecules and nanobodies). But
conCERT(tm) cells are also preferred host cell forrecombinant protein
production of other proteins, polypeptides or fragments thereof such as
enzymes, cytokines, lymphokines, structural molecules, adhesion molecules,
receptors and derivatives or fragments thereof, as well as other
polypeptides that can serve as agonists or antagonists and/or have
therapeutic or diagnostic use. The cell lines provided by this invention
will enable to increase the protein yield in production processes based on
eukaryotic cells. This will reduce the cost of goods of such processes and
at the same time reduce the number of batches that need to be produced to
generate the material needed for research studies, diagnostics, clinical
studies or market supply of a therapeutic protein. The conCERT(tm) cell
lines of the present invention will furthermore speed up drug development
as often the generation of sufficient amounts of material for pre-clinical
studies is a critical work package with regard to the timeline. The
optimized conCERT(tm) cell lines of the present invention can be used for
the generation of one or several specific proteins for either diagnostic
purposes, research 



purposes (target identification, lead identification, lead optimization) or
manufacturing of therapeutic proteins either on the market or in clinical
development. They are equally applicable to express or produce secreted or
membrane-bound proteins (such as surface receptors, GPCRs, metalloproteases
or receptor kinases) which share the same secretory pathways and are
equally transported in lipid-vesicles. The proteins can then be used for
research purposes which aim to characterize the function of cell-surface
receptors, e.g. for the production and subsequent purification,
crystallization and/or analysis of surface proteins. This is of crucial
importance for the development of new human drug therapies as cell-surface
receptors are a predominant class of drug targets. Moreover, it might be
advantageous for the study of intracellular signalling complexes associated
with cellsurface receptors or the analysis of cell-cell-communication which
is mediated in part by the interaction of soluble growth factors with their
corresponding receptors on the same or another cell.DESCRIPTION OF THE
FIGURES FIGURE 1: SCHEMATIC REPRESENTATION OF THE CERT S132A EXPRESSION
CONSTRUCT (A) Schematic representation of the Flag-CERT S132A expression
cassette contained in the cell line deposited with the DSMZ under the
number DSM ACC2989 (CHO/CERT 2.20) and the cell line deposited with the
DSMZ under the number DSM ACC2990(CHO/CERT 2.41) cells. CMV =
enhancer/promoter of the cytomegalovirus (CMV) early region; Flag =
Flag(tm) epitope tag; CERT-S132A = cDNA of the human CERT S132A mutant;
Stop = TGA stop codon; 3'UTR = 3' untranslated region. (B) Map of the
vector construct transfected into CHO-DG44 cells to generate the CHO/CERT
S132A (conCERT(tm)) cell lines described in the present invention. The
plasmid was internally designated "pBIP-l/Flag-CERT_SA" and has a size of
7660 



bp. Black arrowheads indicate binding positions of oligonucleotide primers
suited for identification of the conCERT(tm) cell lines. CMV =
enhancer/promoter of the cytomegalovirus (CMV) early region, followed by a
multiple cloning site (indicated by unique recognition sites for the
indicated enzymes); Fl ori = origin for replication in bacteria; bla =
beta-lactamase gene for ampicillin resistance. FIGURE 2 : CORRELATION OF
CERT S132A EPXRESSION AND SECRETION ENHANCEMENT (A) Heterologous CERT S132A
expression in IgG producing cell lines was measured by intracellular
labelling with anti-Flag antibodies. Based on signal intensity, clones #1-2
were classified as "low" (light grey dotted bars), clones #3-4 as cell
lines with "high" CERT-S132A expression (striped bars). (B) Specific
antibody productivity of the same cell lines in fed-batch cultures. The
productivities of all cell lines were calculated at three time points
during the process as product concentration divided by IVC (integral of
viable cells).FIGURE 3 : DETECTION OF CERT EXPRESSION BY WESTERN BLOTTING
Whole cell lysates were prepared from 14 CHO/CERT S132A cell clones and
equal amounts were subjected to SDS-PAGE and subsequent immunologic
detection using antibodies raised against the Flag(tm) epitope tag. A
number of 14 cell clones is displayed on the SDS-PAGE. The individual cell
lines are designated by their clone numbers. M = molecular weight marker;
(-) = negative control (lysates from mock transfected cell lines); (+) =
positive control. FIGURE 4 : GROWTH PROPERTIES OF CHO/CERT S132A
(conCERT(tm)) CELL LINES IN INOCULUM CULTURES Growth characteristics of 15
CHO/CERT S132A cell clones during inoculum cultivation. Cells were
maintained at cell densities between 0.15 - 3xlO6 cells/ml and splitted
every 2- 



3 days. (A) Ranking of the cell lines according to growth rate. (B)
Viabilities over several passages; The cell lines deposited with the DSMZ
under accession number DSM ACC2989 (CHO/CERT S132A 2.20) and DSM ACC2990
(CHO/CERT S132A 2.41) are indicated by solid lines, all other clones by
dashed lines. FIGURE 5 : GROWTH OF MONOCLONAL CHO/CERT S132A CELL LINES
DURING FERMENTATION 15 monoclonal stably transfected CHO/CERT S132A cell
clones were subjected to fedbatch fermentation over six days. (A) Growth
profiles of CHO/CERT S132A cell lines and the parental DG44 cell. The cell
lines deposited with the DSMZ under accession number DSM ACC2989 (CHO/CERT
2.20) and DSM ACC2990 (CHO/CERT 2.41) are indicated by solid lines, all
other clones by dashed lines. (B) Integral of viable cell concentrations
(IVC) for all cell lines over the six day process. IVCs of CHO/CERT S132A
cell lines selected in the present invention are indicated by stripped
bars, IVCs of the other CHO/CERT S132A clones are presented by black bars,
IVCs of parental cells are represented in hatched bars.FIGURE 6 :
COMPARISON OF ANTIBODY TITERS / PROTEIN PRODUCTION SECRETED FROM CHO/CERT
S132A CELLS IN COMPARISON TO THE PARENTAL CHO DG44 CELL LINE The
conCERT(tm) cell lines deposited with the DSMZ under accession number DSM
ACC2989 (CHO/CERT 2.20) and DSM ACC2990 (CHO/CERT 2.41) as well as the
parental CHO-DG44 host cell line (Classic) are transfected with expression
constructs encoding a human IgGl -type monoclonal antibody. Antibody titers
of the 10 highest expressing cell pools per genotype are presented in a box



plot depicting median titer and 25-75% quantile as boxes. Error bars
indicate standard deviations. FIGURE 7 : COMPARISON OF ANTIBODY TITERS /
PROTEIN PRODUCTION SECRETED FROM CHO/CERT S132A CELLS IN COMPARISON TO THE
PARENTAL CHO DG44 CELL LINE The conCERT(tm) cell lines deposited with the
DSMZ under accession number DSM ACC2989 (CHO/CERT 2.20) and DSM ACC2990
(CHO/CERT 2.41) as well as the parental CHO-DG44 host cell line (Classic)
are transfected with expression constructs encoding a human IgG4-type
monoclonal antibody. The 10 highest expressing cell pools per genotype are
selected. (A,B) Specific productivities (A) and antibody titres (B) of the
10 highest expressing monoclonal cell lines generated from the cell pools
for each genotype are presented in a box plot depicting median titer and
25-75% quantile as boxes. Error bars indicate standard deviations.DETAILED
DESCRIPTION OF THE INVENTION DEFINITIONS The general embodiments
"comprising" or "comprised" encompass the more specific embodiment
"consisting of. Furthermore, singular and plural forms are not used in a
limiting way. Terms used in the course of this present invention have the
following meaning. The term "CERT" refers to the ceramide transfer protein
CERT, which is also known as Goodpasture antigen-binding protein. CERT is a
cytosolic protein essential for the non vesicular delivery of ceramide from
its site of production at the endoplasmic reticulum (ER) to Golgi
membranes, where conversion to sphingomyelin (SM) takes place (Hanada et
al, 2003). 



The terms "CHO/CERT", "CHO/CERT SA", "CHO/CERT S 132A" are used
interchangeably. Furthermore, the cell line designations "CHO/CERT 2.20",
"CHO/CERT SA 2.20", "CHO/CERT S132A 2.20" are used interchangeably and all
of them describe the same cell line clone 2.20, deposited under the
Accession Number DSMZ DSM ACC2989. The cell line designations "CHO/CERT
2.41", "CHO/CERT SA 2.41", "CHO/CERT S132A 2.41" are used interchangeably
and all of them describe the same cell line clone 2.41 , deposited under
the Accession Number DSMZ DSM ACC2990. The term "derivative" in general
includes sequences suitable for realizing the intended use of the present
invention, which means that the sequences mediate the increase in secretory
transport in a cell. "Host cells" in the meaning of the present invention
are cells such as hamster cells, preferably BHK21, BHK TK , CHO, CHO-Kl,
CHO-DUKX, CHO-DUKX Bl, and CHODG44 cells or the derivatives/progenies of
any of such cell line. Particularly preferred are CHO-DG44, CHO-DUKX,
CHO-Kl, CHO-S and BHK21, and even more preferred CHODG44 and CHO-DUKX
cells. In a further embodiment of the present invention host cells also
mean murine myeloma cells, preferably NSO and Sp2/0 cells or the
derivatives/progenies of any of such cell line. Examples of murine and
hamster cells whichcan be used in the meaning of this invention are also
summarized in Table 1. However, derivatives/progenies of those cells, other
mammalian cells, including but not limited to human, mice, rat, monkey, and
avian or preferably rodent cell lines, or eukaryotic cells, including but
not limited to yeast, insect and plant cells, can also be used in the
meaning of this invention, particularly for the production of
biopharmaceutical proteins. TABLE 1: Eukaryotic production cell linesHost
cells are most preferred, when being established, adapted, and completely
cultivated under serum free conditions, and optionally in media which are
free of any protein/pep tide of animal origin. Commercially available media
such as Ham's F12 (Sigma, Deisenhofen, 



Germany), 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), CHO-S-Invtirogen),
serum-free CHO Medium (Sigma), and protein-free CHO Medium (Sigma) are
exemplary appropriate nutrient solutions. Any of the media may be
supplemented as necessary with a variety of compounds examples of which are
hormones and/or other growth factors (such as insulin, transferrin,
epidermal growth factor, insulin like growth factor), salts (such as sodium
chloride, calcium, magnesium, phosphate), buffers (such as HEPES),
nucleosides (such as adenosine, thymidine), glutamine, glucose or other
equivalent energy sources, antibiotics, trace elements. Any other necessary
supplements may also be included at appropriate concentrations that would
be known to those skilled in the art. In the present invention the use of
serum-free medium is preferred, but media supplemented with a suitable
amount of serum can also be used for the cultivation of host cells. For the
growth and selection of genetically modified cells expressing the
selectable gene a suitable selection agent is added to the culture medium.
The term "protein" is used interchangeably with amino acid residue
sequences or polypeptide and refers to polymers of amino acids of any
length. These terms also include proteins that are post-translationally
modified through reactions that include, but are not limited to,
glycosylation, acetylation, phosphorylation or protein processing.
Modifications and changes, for example fusions to other proteins, amino
acid sequence substitutions, deletions or insertions, can be made in the
structure of a polypeptide while the molecule maintains its biological
functional activity. For example certain amino acid sequence substitutions
can be made in a polypeptide or its underlying nucleic acid coding sequence
and a protein can be obtained with like properties.The term "polypeptide"
means a sequence with more than 10 amino acids and the term 



"peptide" means sequences up to 10 amino acids length. The present
invention is suitable to generate host cells for the production of
biopharmaceutical polypeptides/proteins. The invention is particularly
suitable for the high-yield expression of a large number of different genes
of interest by cells showing an enhanced cell productivity. "Gene of
interest" (GOI), "selected sequence", or "product gene" have the same
meaning herein and refer to a polynucleotide sequence of any length that
encodes a product of interest or "protein of interest", also mentioned by
the term "desired product". The selected sequence can be full length or a
truncated gene, a fusion or tagged gene, and can be a cDNA, a genomic DNA,
or a DNA fragment, preferably, a cDNA. It can be the native sequence, i.e.
naturally occurring form(s), or can be mutated or otherwise modified as
desired. These modifications include codon optimizations to optimize codon
usage in the selected host cell, humanization or tagging. The selected
sequence can encode a secreted, cytoplasmic, nuclear, membrane bound or
cell surface polypeptide. The "protein of interest" includes proteins,
polypeptides, fragments thereof, peptides, all of which can be expressed in
the selected host cell. Desired proteins can be for example antibodies,
enzymes, cytokines, lymphokines, adhesion molecules, receptors and
derivatives or fragments thereof, and any other polypeptides that can serve
as agonists or antagonists and/or have therapeutic or diagnostic use.
Examples for a desired protein/polypeptide are also given below. In the
case of more complex molecules such as monoclonal antibodies the GOI
encodes one or both of the two antibody chains. The "product of interest"
may also be an antisense RNA. "Proteins of interest" or "desired proteins"
are those mentioned above. Especially, desired 



proteins/polypeptides or proteins of interest are for example, but not
limited to insulin, insulin-like growth factor, hGH, tPA, cytokines, such
as interleukines (IL), e.g. IL-I, IL-2,IL-3, IL-4, IL-5, IL-6, IL-7, IL-8,
IL-9, IL-IO, IL-I l , IL-12, IL-13, IL-14, IL-15, IL-16, IL-17, IL-18,
interferon (IFN) alpha, IFN beta, IFN gamma, IFN omega or IFN tau, tumor
necrosisfactor (TNF), such as TNF alpha and TNF beta, TNF gamma, TRAIL;
G-CSF, GM-CSF, M-CSF, MCP-I and VEGF. Also included is the production of
erythropoietin or any other hormone growth factors. The method according to
the invention can also be advantageously used for production of antibodies
or fragments thereof. Such fragments include e.g. Fab fragments (Fragment
antigen-binding = Fab). Fab fragments consist of the variable regions of
both chains which are held together by the adjacent constant region. These
may be formed by protease digestion, e.g. with papain, from conventional
antibodies, but similar Fab fragments may also be produced in the mean time
by genetic engineering. Further antibody fragments include F(ab')2
fragments, which may be prepared by proteolytic cleaving with pepsin. The
protein of interest is preferably recovered from the culture medium as a
secreted polypeptide, or it can be recovered from host cell lysates if
expressed without a secretory signal. It is necessary to purify the protein
of interest from other recombinant proteins and host cell proteins in a way
that substantially homogenous preparations of the protein of interest are
obtained. As a first step, cells and/or particulate cell debris are removed
from the culture medium or lysate. The product of interest thereafter is
purified from contaminant soluble proteins, polypeptides and nucleic acids,
for example, by fractionation on immunoaffnity or ion-exchange columns,
ethanol precipitation, reverse phase HPLC, Sephadex chromatography,
chromatography on silica or on a cation exchange resin such as DEAE. In
general, methods teaching a skilled person how to purify a protein
heterologous expressed by host cells, are well known in the art. 



Using genetic engineering methods it is possible to produce shortened
antibody fragments which consist only of the variable regions of the heavy
(VH) and of the light chain (VL). These are referred to as Fv fragments
(Fragment variable = fragment of the variable part). Since these
Fv-fragments lack the covalent bonding of the two chains by the cysteines
of the constant chains, the Fv fragments are often stabilised. It is
advantageous to link the variable regions of the heavy and of the light
chain by a short peptide fragment, e.g. of 10 to 30 amino acids, preferably
15 amino acids. In this way a single peptide strand isobtained consisting
of VH and VL, linked by a peptide linker. An antibody protein of this kind
is known as a single-chain-Fv (scFv). Examples of scFv-antibody proteins of
this kind known from the prior art. In recent years, various strategies
have been developed for preparing scFv as a multimeric derivative. This is
intended to lead, in particular, to recombinant antibodies with improved
pharmacokinetic and biodistribution properties as well as with increased
binding avidity. In order to achieve multimerisation of the scFv, scFv were
prepared as fusion proteins with multimerisation domains. The
multimerisation domains may be, e.g. the CH3 region of an IgG or coiled
coil structure (helix structures) such as Leucin-zipper domains. However,
there are also strategies in which the interaction between the VH/VL
regions of the scFv are used for the multimerisation (e.g. dia-, tri- and
pentabodies). By diabody the skilled person means a bivalent homodimeric
scFv derivative. The shortening of the Linker in an scFv molecule to 5- 10
amino acids leads to the formation of homodimers in which an inter-chain
VH/VL-superimposition takes place. Diabodies may additionally be stabilised
by the incorporation of disulphide bridges. Examples of diabody-antibody
proteins are known in the prior art. By minibody the skilled person means a
bivalent, homodimeric scFv derivative. It consists of a fusion protein
which contains the CH3 region of an immunoglobulin, preferably IgG, 



most preferably IgGl as the dimerisation region which is connected to the
scFv via a Hinge region (e.g. also from IgGl) and a Linker region. Examples
of minibody-antibody proteins are known in the prior art. By triabody the
skilled person means a : trivalent homotrimeric scFv derivative. ScFv
derivatives wherein VH-VL are fused directly without a linker sequence lead
to the formation of trimers. The skilled person will also be familiar with
so-called miniantibodies which have a bi-, trior tetravalent structure and
are derived from scFv. The multimerisation is carried out by di- , tri- or
tetrameric coiled coil structures. The person skilled in the art will also
be familiar with polypeptide molecules which consist of one or more
variable domains of the single-chain antibody derived from lamas or
otheranimals from the family of camelidae. Furthermore, the person skilled
in the art is aware of derivatives and variants of such camelidae
antibodies. Such molecules are also referred to as "domain antibodies".
Domain antibody variants include several of those variable domains which
are covalently connected by a peptide linker. To increase serum half-life,
domain antibodies can be generated which are fused to a polypeptide moiety
such as an antibody Fc-part or another protein present in the blood serum
such as albumin. By "scaffold proteins" a skilled person means any
functional domain of a protein that is coupled by genetic cloning or by
co-translational processes with another protein or part of a protein that
has another function. By definition any sequences or genes introduced into
a host cell are called "heterologous sequences" or "heterologous genes" or
"transgenes" with respect to the host cell, even if the introduced sequence
or gene is identical to an endogenous sequence or gene in the host cell. 



A "heterologous" protein is thus a protein expressed from a heterologous
sequence. The term "recombinant" is used exchangeably with the term
"heterologous" throughout the specification of this present invention,
especially in the context with protein expression. Thus, a "recombinant"
protein is a protein expressed from a heterologous sequence. Heterologous
gene sequences can be introduced into a target cell by using an "expression
vector", preferably an eukaryotic, and even more preferably a mammalian
expression vector. Methods used to construct vectors are well known to a
person skilled in the art and described in various publications. In
particular techniques for constructing suitable vectors, including a
description of the functional components such as promoters, enhancers,
termination and polyadenylation signals, selection markers, origins of
replication, and splicing signals, are reviewed in the prior art. Vectors
may include but are not limited to plasmid vectors, phagemids, cosmids,
articificial/mini-chromosomes (e.g. ACE), or viral vectors such as
baculovirus, retrovirus, adenovirus, adeno-associated virus, herpes
simplexvirus, retroviruses, bacteriophages. The eukaryotic expression
vectors will typically contain also prokaryotic sequences that facilitate
the propagation of the vector in bacteria such as an origin of replication
and antibiotic resistance genes for selection in bacteria. A variety of
eukaryotic expression vectors, containing a cloning site into which a
polynucleotide can be operatively linked, are well known in the art and
some are commercially available from companies such as Stratagene, La
Jolla, CA; Invitrogen, Carlsbad, CA; Promega, Madison, WI or BD Biosciences
Clontech, Palo Alto, CA. In a preferred embodiment the expression vector
comprises at least one nucleic acid sequence which is a regulatory sequence
necessary for transcription and translation of nucleotide sequences that
encode for a peptide/polypeptide/protein of interest. The term "expression"
as used herein refers to transcription and/or translation of a heterologous
nucleic acid sequence within a host cell. The level of expression of a
desired 



product/ protein of interest in a host cell may be determined on the basis
of either the amount of corresponding mRNA that is present in the cell, or
the amount of the desired polypeptide/ protein of interest encoded by the
selected sequence as in the present examples. For example, mRNA transcribed
from a selected sequence can be quantitated by Northern blot hybridization,
ribonuclease RNA protection, in situ hybridization to cellular RNA or by
PCR. Proteins encoded by a selected sequence can be quantitated by various
methods, e.g. b y ELISA, b y Western blotting, by radioimmunoassays, by
immunoprecipitation, by assaying for the biological activity of the
protein, by immunostaining of the protein followed by FACS analysis or by
homogeneous timeresolved fluorescence (HTRF) assays. "Transfection" of
eukaryotic host cells with a polynucleotide or expression vector, resulting
in genetically modified cells or transgenic cells, can be performed by any
method well known in the art. Transfection methods include but are not
limited to liposomemediated transfection, calcium phosphate
co-precipitation, electroporation, polycation (such as
DEAE-dextran)-mediated transfection, protoplast fusion, viral infections
andmicroinjection. Preferably, the transfection is a stable transfection.
The transfection method that provides optimal transfection frequency and
expression of the heterologous genes in the particular host cell line and
type is favoured. Suitable methods can be determined by routine procedures.
For stable transfectants the constructs are either integrated into the host
cell's genome or an artificial chromosome/mini-chromosome or located
episomally so as to be stably maintained within the host cell. The practice
of the present invention will employ, unless otherwise indicated,
conventional techniques of cell biology, molecular biology, cell culture,
immunology and the like which are in the skill of one in the art. These
techniques are fully disclosed in the current literature. 



EMBODIMENTS The invention relates to a cell deposited with the DSMZ
(Deutsche Sammlung von Mikroorganismen und Zellkulturen GmbH) under the
number DSM ACC2989 (CHO/CERT 2.20). The invention relates to a cell / cell
line, a representative of which is deposited with the DSMZ under the number
DSM ACC2989 (CHO/CERT 2.20). This cell line can be uniquely described by
identifying junction fragments between the inserted DNA and the adjacent
chromosomal DNA of cells of the cell line. For example, DNA of the cell
line is digested with one or more restriction enzymes and such junction
fragments are identified, e.g by Southern blot analysis using a suitable
labelled fragment of the inserted DNA, leading to a specific band pattern
identifying the insertion site in the genome. Such restriction enzymes for
example described hereinafter and include EcoRV, Hindlll, Kpnl, Ncol, Ndel,
PvuII, Spel, Xhol, Avail, BstXI, Sail. The invention further relates to a
cell deposited with the DSMZ under the number DSM ACC2990 (CHO/CERT 2.41).
The invention relates to a cell/ cell line, a representative of which is
deposited with the DSMZ under the number DSM ACC2990 (CHO/CERT 2.41). This
cell line can be uniquely described by identifying junction fragments
between the inserted DNA and the adjacent chromosomal DNA of cells of the
cell line. For example, DNA of the cell line is digested with one or more
restriction enzymes and such junctionfragments are identified, e.g by
Southern blot analysis using a suitable labelled fragment of the inserted
DNA, leading to a specific band pattern identifying the insertion site in
the genome. Such restriction enzymes for example described hereinafter and
include EcoRV, Hindlll, Kpnl, Ncol, Ndel, PvuII, Spel, Xhol, Avail, BstXI,
Sail. In a specific embodiment of the present invention the inventive cell
(CHO/CERT 2.20 or CHO/CERT 2.41) additionally contains at least one second
vector construct comprising a gene of interest encoding a protein of
interest. Said cell preferably additionally contains at 



least one second vector construct comprising a gene of interest encoding a
protein of interest and a selection and/ or amplification marker. Said
selection and/or amplification marker on the second vector construct is
preferably glutamine synthetase (GS) or dehydrofolate reductase (DHFR),
most preferably DHFR. In a further preferred embodiment of the present
invention all vector constructs are stably integrated into the cells
genome. In a further preferred embodiment of the present invention said
cell is characterized by a specific PCR band pattern / fingerprint when
using genomic DNA as template, whereby a 2373 bp PCR product is generated
using the oligonucleotide primers of SEQ ID NO: 2 and SEQ ID NO:3 or a
specific PCR band pattern / fingerprint when using genomic DNA as template,
whereby a 660 bp PCR product (SEQ ID NO: 6) is generated using the
oligonucleotide primers of SEQ ID NO: 4 and SEQ ID NO: 5 or a specific
number of fragments and fragment sizes resulting from the incubation of the
CERT-specific 2373 bp-PCR product of (a) with the following restriction
enzymes:, whereby the incubation with HindIII is preferred. In a preferred
embodiment of the present invention said cell is characterized by 2
specific fragments with the sizes according to the above table resulting
from the incubation of the CERT-specific 2373 bp PCR product, which is
generated using genomic DNA as template and the oligonucleotide primers of
SEQ ID NO: 2 and SEQ ID NO:3, with the following restriction enzymes:
EcoRV, Kpnl, Ncol, Ndel, PvuII, Spel, Xhol. In a most preferred embodiment
of the present invention said cell is characterized by 2 specific fragments
with the sizes 2176bp and 197bp, respectively, resulting from the
incubation of the CERT-specific 2373 bp PCR product, which is generated
using genomic DNA as template and the oligonucleotide primers of SEQ ID NO:
2 and SEQ ID NO:3, 



with the restriction enzyme HindIII. In a specific embodiment of the
present invention the CERT S132A expression cassette consists of the SEQ ID
NO: 1. In a further specific embodiment of the present invention the
protein of interest is a therapeutic protein, preferably an antibody or an
antibody fusion protein. The invention further relates to a method for
generating a host cell line characterized by the following steps (a)
Providing a parental host cell, preferably a CHO or NSO cell, most
preferably a CHO DG44 cell, (b) Introducing a vector construct in said cell
of step (a) comprising a CERT S132A expression cassette, (c) Selecting for
a stably transfected cell population,(d) Isolating monoclonal cell lines by
FACS-based single-cell cloning, (e) Screening for - high levels of CERT
S132A expression, - optimal growth in seed stock cultures, - optimal growth
in fed batch cultures, (f) Selecting a monoclonal cell line from the cell
clones of step (d) according to the screening criteria of step (e). The
invention further relates to a method for generating a host cell line
characterized by the following steps a) Providing a parental host cell,
preferably a CHO or NSO cell, b) Introducing a vector construct in said
parental host cell of step (a) comprising a CERT S132A expression cassette,
c) Selecting for a stably transfected cell population, 



d) Isolating monoclonal cell lines by FACS-based single-cell cloning, e)
Screening said monoclonal cell lines for i) high levels of CERT S132A
expression, ii) optimal growth in seed stock cultures, iii) optimal growth
in fed batch cultures, Selecting a monoclonal cell line from the cell
clones of step (d) according to the screening criteria of step (e) as host
cell line The invention furthermore relates to a method for generating a
host cell characterized by the following steps a) Providing a parental host
cell, preferably a CHO or NSO cell, b) Introducing a vector construct in
said parental host cell of step (a) comprising a CERT S132A expression
cassette, c) Selecting for a stably transfected cell population, d)
Isolating cells by FACS-based single-cell cloning, e) Screening said cells
for i) high levels of CERT S132A expression, ii) optimal growth in seed
stock cultures,iii) optimal growth in fed batch cultures, f) Selecting a
single clone or a pool of cells according to the screening criteria of step
(e) for the use as host cell. Preferably said parental host cell of step
(a) is a host cell as described above under definitions. Preferably said
parental host cell of step (a) is a rodent cell such as a mouse or hamster
cell, most preferably a CHO DG44 cell. Preferably said vector construct of
step (b) comprises the following functional elements as depicted in Figure
IB: 



- Cytomegalovirus (CMV) enhancer / promoter, - multiple cloning site (MCS),
- CERT S132A expression cassette, - expression cassette encoding the
puromycin N-acetyl transferase as selection marker in eukaryotic cells, -
polyadenylation signal, - origin of replication, - beta-lactamase
expression cassette for ampicillin resistance in bacteria. Specific
criteria for screening seed stock cultures in step (e) ii) for optimal
growth are: viability, doubling time. Specific criteria for screening fed
batch cultures in step (e) iii) for optimal growth are: peak cell density,
integral of viable cells over time (IVC), viability. Said screening
criteria in fed batch cultures are specifically significant, since they
reflect the environmental conditions in an industrial production process.
In a preferred method the CERT S132A expression cassette of step (b)
consists of SEQ ID NO:1. The invention further relates to a method of
producing a protein of interest encoded by a gene of interest in a cell as
described above characterized by the following steps: a) Providing a cell
as described above, b) Cultivating the cell, under conditions which allow
the expression of at least one gene of interest. In a specific embodiment
the method comprises the additional step of c) Harvesting the protein of
interest. In an even morespecific embodiment the method comprises another
additional step of d) Purifying the protein of interest. The invention
furthermore relates to a method of producing a protein of interest encoded
by a gene of interest in a cell as described above characterized by the
following steps: a) 



Providing a cell as described above, b) Cultivating the cell, under
conditions which allow the proliferation of the cell and expression of at
least one gene of interest. In a specific embodiment the method comprises
the additional step of c) Harvesting the protein of interest. In an even
more specific embodiment the method comprises another additional step of d)
Purifying the protein of interest. The invention specifically relates to a
method of producing a protein of interest encoded by a gene of interest in
an inventive cell characterized by the following steps: (a) Providing an
inventive cell, (b) Cultivating said cell, under conditions which allow the
proliferation of the cell and expression of at least one gene of interest,
(c) Harvesting the protein of interest and (d) Purifying the protein of
interest. In a preferred production method the host cell comprises as
selection and/or amplification marker for the gene of interest glutamine
synthetase (GS) or DHFR, preferably DHFR. The invention further relates to
a method of identifying a cell which is transgene for CERT S132A (SEQ ID
NO:l) by (a) Performing a polymerase chain reaction PCR, (b) Using genomic
DNA as template, and (c) Using the oligonucleotide primers with the SEQ ID
NO: 2 and SEQ ID NO: 3, whereby a 2373 bp PCR product is generated.
Optionally said cell is further characterized by a specific number of
fragments and fragment sizes resulting from the incubation of the
CERT-specific 2373 bp-PCR product with the following restriction
enzymes:The invention specifically relates to a method of identifying /
characterizing a cell, which is transgene for CERT S132A (SEQ ID NO: 1) by
PCR using genomic DNA as template, 



whereby a 2373 bp PCR product is generated when using the oligonucleotide
primers of SEQ ID NO: 2 and SEQ ID NO:3. The invention further relates to a
method of identifying / characterizing a cell, which is transgene for CERT
S132A (SEQ ID NO: 1) by PCR using genomic DNA as template, whereby a 2373
bp PCR product is generated when using the oligonucleotide primers of SEQ
ID NO: 2 and SEQ ID NO:3 and whereby said cell is characterized by a
specific number of fragments and fragment sizes resulting from the
incubation of the CERTspecific 2373 bp-PCR product with the following
restriction enzymes:In a preferred embodiment of said method said cell is
characterized by 2 specific fragments with the sizes according to the above
table resulting from the incubation of the CERTspecific 2373 bp PCR
product, which is generated using genomic DNA as template and the
oligonucleotide primers of SEQ ID NO: 2 and SEQ ID NO:3, with the following
restriction enzymes: EcoRV, Kpnl, Ncol, Ndel, PvuII, Spel, Xhol. In a most
preferred embodiment of said method said cell is characterized by 2
specific fragments with the sizes 2176bp and 197bp, respectively, resulting
from the incubation of the CERT-specific 2373 bp PCR product, which is
generated using genomic DNA as template and the oligonucleotide primers of
SEQ ID NO: 2 and SEQ ID NO:3, with the restriction enzyme HindIIL In a
further embodiment the cell deposited with the DSMZ (Deutsche Sammlung von
Mikroorganismen und Zellkulturen GmbH) under the number DSM ACC2989
(CHO/CERT 2.20) is characterized by a specific restriction digest or by a
specific PCR band pattern, when using genomic DNA, whereby such assay
generates a unique fingerprint specific for the genome integration site of
the CERT transgene/ the CERT S132A expression cassette in clone DSM ACC2989
(CHO/CERT 2.20). The cell line DSM ACC2989 (CHO/CERT 2.20) is uniquely
described / characterized by junction 



fragments. The cell line DSM ACC2989 (CHO/CERT 2.20) is uniquely described
/ characterized by junction fragments between the inserted DNA (= the CERT
transgene/ theCERT S132A expression cassette) and the adjacent chromosomal
DNA, whereby DNA (preferably genomic DNA) of the cell line is digested with
one or more restriction enzymes such as EcoRV, Hindlll, Kpnl, Ncol, Ndel,
PvuII, Spel, Xhol, Avail, BstXI, Sail and said junction fragments are
identified, e.g by Southern blot analysis or PCR using one or more suitable
optionally labelled DNA fragment(s). This DNA fragment(s) displays) a
specific band pattern or fingerprint characterizing the unique insertion
site of the CERT transgene/ the CERT S132A expression cassette in the
genome of DSM ACC2989 (CHO/CERT 2.20). In a further embodiment the cell
deposited with the DSMZ (Deutsche Sammlung von Mikroorganismen und
Zellkulturen GmbH) under the number DSM ACC2990 (CHO/CERT 2.41) is
characterized by a specific restriction digest or by a specific PCR band
pattern, when using genomic DNA, whereby such assay generates a unique
fingerprint specific for the genome integration site of the CERT transgene/
the CERT S132A expression cassette in clone DSM ACC2990 (CHO/CERT 2.41).
The cell line DSM ACC2990 (CHO/CERT 2.41) is uniquely described /
characterized by junction fragments. The cell line DSM ACC2990 (CHO/CERT
2.41) is uniquely described / characterized by junction fragments between
the inserted DNA (= the CERT transgene/ the CERT S132A expression cassette)
and the adjacent chromosomal DNA, whereby DNA (preferably genomic DNA) of
the cell line is digested with one or more restriction enzymes such as
EcoRV, Hindlll, Kpnl, Ncol, Ndel, PvuII, Spel, Xhol, Avail, BstXI, Sail and
said junction fragments are identified, e.g by Southern blot analysis or
PCR using one or more suitable optionally labelled DNA fragment(s). This
DNA fragment(s) displays) a specific band pattern or fingerprint
characterizing the unique insertion site of the CERT transgene/ 



the CERT S132A expression cassette in the genome of DSM ACC2990 (CHO/CERT
2.41). The invention further relates to a method for cultivating a cell
comprising a) providing a cell according to any one of claims 1 to 7 and b)
cultivating said cell, under conditions which allow the proliferation of
said cell. In a specific embodiment of said method, the cell additionally
contains at least one (second / additional) vector construct comprising
agene of interest encoding a protein of interest. In a preferred embodiment
said method comprises additionally harvesting the protein of interest. In
another preferred embodiment said method further comprises purifying the
protein of interest. The invention furthermore relates to a use of the
inventive cell (CHO/CERT 2.2O=DSM ACC2989 or CHO/CERT 2.4I=DSM ACC2990) for
the manufacturing of proteins. Furthermore, the invention relates to a
reactor / fermentation vessel containing the inventive cell in a medium.
The invention also relates to a kit comprising an inventive cell, an
expression vector for expression of a gene of interest and a cell culture
medium for cultivation of said cell. In a specific embodiment of the
present invention said kit comprises an inventive cell, which additionally
contains at least one (second) vector construct comprising a gene of
interest encoding a protein of interest, whereby said cell is cultivated in
a medium, which allows the proliferation of said cell in a reactor /
fermentation vessel. The invention furthermore relates to a cell comprising
a CERT S132A expression cassette, wherein said cell is characterized by: f)
a specific PCR band pattern / fingerprint when using genomic DNA as
template, whereby a 2373 bp PCR product is generated using the
oligonucleotide primers of SEQ ID NO: 2 and SEQ ID NO:3 or g) a specific
PCR band pattern / fingerprint when using genomic DNA as template, 



whereby a 660 bp PCR product (SEQ ID NO: 6) i s generated using the
oligonucleotide primers of SEQ ID NO: 4 and SEQ ID NO: 5 or h) a specific
number of fragments and fragment sizes resulting from the incubation of the
CERT-specific 2373 bp-PCR product of (a) with the following restriction
enzymes:In a specific embodiment the CERT S132A expression cassette
consists of the SEQ ID NO: 1. Preferably said cell is a CHO cell or a NSO
cell. In a preferred embodiment said cell is deposited with the DSMZ
(Deutsche Sammlung von Mikroorganismen und Zellkulturen GmbH) under the
number DSM ACC2989 (CHO/CERT 2.20). In a further preferred embodiment said
cell is deposited with the DSMZ under the number DSM ACC2990 (CHO/CERT
2.41). EXAMPLES MATERIALS AND METHODS Cell Culture All cell lines used at
production and development scale are maintained in serial seedstock
cultures in surface-aerated T-flasks (Nunc, Denmark) in incubators (Thermo,
Germany) or shake flasks (Nunc, Denmark) at a temperature of 37C and in an
atmosphere containing 5% CO . Seedstock cultures are subcultivated every
2-3 days with seeding densities of 1- 3E5 cells/mL. The cell concentration
is determined in all cultures by using a hemocytometer. Viability is
assessed by the trypan blue exclusion method.Fed-batch cultivation Cells
are seeded at 3xlO5 cells/ml into 125 ml shake flasks in 30 ml of
Bl-proprietary production medium without antibiotics or MTX (Sigma-Aldrich,
Germany). The cultures are agitated at 120 rpm in 37C and 5% CO which is
reduced to 2% following day 3. BIproprietary feed solution is added daily
and pH is adjusted to pH 7.0 using NaCO as 



needed. Cell densities and viability are determined by trypan-blue
exclusion using an automated CEDEX cell quantification system (Innovatis).
Detection of CERT S132A expression by intracellular FACS staining and
Western blotting For intracellular staining, IxIO6 cells are fixed in 1%
paraformaldehyde in PBS for 20 min and permeabilized in PBS containing
0.05% Tween-20. Subsequently, cells are resuspended in 1% BSA/PBS and
stained using an anti-Flag M2 monoclonal mouse antibody (Sigma) and an
Alexa488-labeled goat anti-mouse antibody (Invitrogen). The fluorescent
signal is quantitatively analysed by flow cytometry (FACScalibur, Coulter).
Whole cell extracts for Western blotting are prepared by lysis of 5x1 06
cells in NP40- buffer [1% (v/v) NP40, 5OmM HEPES pH 7.9, 15OmM NaCl, ImM
EDTA, 5 mM EGTA, 25mM NaF and 40mL/mL Complete protease inhibitor solution
(Roche)] for 15 min on ice. Lysates are cleared by centrifugation at
16,000xg for 10 min and the protein concentration in the samples is
determined using a BCAl assay kit (Sigma). For Western blot analysis, equal
protein amounts are separated with MOPS buffer on NuPAGE 10% Bis-Tris gels
(Invitrogen) according to the manufacturer's protocol. Protein is
transferred onto PVDF membranes (Millipore) using transfer buffer in XCeIl
II blot module (Invitrogen). After blocking for Ih at room temperature with
blocking agent (Invitrogen), membranes are probed with anti-Flag M2
antibody (Sigma). Proteins are visualised with peroxidasecoupled secondary
antibody using the ECL Plus chemoluminescence detection system (Amersham
Pharmacia). Generation of antibody-producing cells CHO-DG44 cells as well
as conCERT(tm) cell lines are stably transfected with expression plasmids
encoding heavy and light chain of an IgGl -type antibody. By
subsequentcultivation under selective conditions, stably transfected IgG
producing cell populations are generated from both, the DG44 parental cell
line and conCERT(tm) cells. The cell pools 



are further cultivated according to a standard stock culture regime with
subcultivation every 2 to 3 days. Determination of recombinant product
concentration by ELISA To assess recombinant antibody production in IgG
producer cells derived from CHODG44 cells and conCERT(tm) cell lines
engineered to express the CERT S132A mutant, samples from cell supernatant
are collected from standard inoculum cultures at the end of each passage
for three consecutive passages. The product concentration is then analysed
by enzyme linked immunosorbent assay (ELISA). The concentration of secreted
monoclonal antibody product is measured using antibodies against human-Fc
fragment (Jackson Immuno Research Laboratories) and human kappa light chain
HRP conjugated (Sigma). Single Cell Sorting A 'FACS Vantage' (Becton
Dickinson) flow cytometer equipped with pulse processing, sort enhancement
module, and automatic cell deposition unit is used for analysis and cell
sorting. On a dot plot of forward and side scatter (FSC/SSC) a gate is set
around single living cells. Sorted cells are deposited into 96-well
microtiter plates containing 200 mL growth medium at one cell per well with
the automatic cell deposition unit. Nucleic acid isolation and RT-PCR
Genomic DNA and total RNA from growing cells are isolated using TRIzol(r)
reagent (Invitrogen, Germany) according to the manufacturer's instructions.
The RNA is then treated with DNase I for 30 minutes at 37C. First strand
cDNA synthesis is carried out using the Cloned AMV First-Strand cDNA
Synthesis Kit (Invitrogen, Germany) starting with 3mg of total RNA and
oligo(dT) oligonucleotides. Quantitative levels of the human CERT
transcript are determined by real-time PCR usinge the Absolute(tm) QPCR
SYBR(r) Green Fluorescein Mix (ABgene, Surrey, UK) and a thermal cycler
controlled by the 



MyIQ Real Time Detection software (BioRad, Germany).Unique amplificates for
identification of conCERT(tm) cells are detected by PCR on genomic DNA
using oligonucleotide primers: CMV sense: 5' GACGTCAATGGGAGTTTGTTTTG 3'
(SEQ ID NO: 2) and Terminator anti-sense: 5' CAACTAGAAGGCACAGTCGAGG 3' (SEQ
ID NO: 3). Using either DNA or mRNA as template, CERT S132A expression is
detected by RT-PCR using the oligonucleotide primers: CERT-for: 5'
GCGTTCTGATGGTGACTTCTTG 3' (SEQ ID NO: 4) and CERT-rev: 5'
TGTCCTGTGACGCCTTTAACTG 3' (SEQ ID NO: 5), resulting in a PCR product of 660
bp (SEQ ID NO: 6). EXAMPLES: GENERATION & CHARACTERIZATION OF CHOPPER(r)
CELLS EXAMPLE 1: CHARACTERIZATION AND UNIQUE IDENTIFICATION OF CHO/CERT
S132A CELL LINES CHO/CERT S132A cell lines (which herein are also referred
to as "conCERT(tm)" cell lines) can be described in general as cells with
heterologous expression of the human CERT mutant S132A. The CHO/CERT S132A
cell lines described in the present invention contain a CERT expression
cassette as depicted in FIGURE IA comprising: Upstream regulatory sequences
0.6 kb) derived from the CMV enhancer/promoter, Flag(tm) epitope tag
preceeding coding region of the human CERT gene (GenelD 10087) with a
mutation changing serine 132 to alanine (SEQ ID NO: 1); TGA stop codon and
0.5 kb of 3' untranslated region including polyadenylation signal. The
vector construct used for generation of the CHO/CERT S132A cell lines
described in the present invention is shown in FIGURE IB and contains the
following functional elements: 



Cytomegalovirus (CMV) enhancer / promoter  Expression cassette encoding the
Flag(tm)-tagged CERT-SA  Polyadenylation signal from bovine growth hormone
(bGH pA)  Expression cassette for puromycin resistance  Origin of
replicationBeta-lactamase expression cassette for Ampicillin-resistance in
bacteria The two CHO/CERT S132A cell lines deposited with the DSMZ under
the numbers DSM ACC2989 (CHO/CERT 2.20) and DSM ACC2990 (CHO/CERT 2.41)
contain the CERT S132A expression construct stably integrated into their
genomes. CHO/CERT S132A cell lines containing this construct, such as the
cell line deposited with the DSMZ under the number DSM ACC2989 (CHO/CERT
2.20) and the cell line deposited with the DSMZ under the number DSM
ACC2990 (CHO/CERT 2.41), can be identified by PCR on genomic DNA. A
specific set of oligonucleotide primers (SEQ ID NOs: 2 and 3 ) produces a
distinct signal of 2373 bp size in this PCR reaction which allows to detect
and thus identify CHO/CERT cells from cells which have not been transfected
with the CERT S132A expression construct described above. Binding positions
and orientation of the primers are depicted in FIGURE IB (arrow heads). CMV
sense: 5' GACGTCAATGGGAGTTTGTTTTG 3' (SEQ ID NO: 2) Terminator anti-sense:
5' CAACTAGAAGGCACAGTCGAGG 3' (SEQ ID NO: 3) When the 2373 PCR fragment is
digested with restriction enzymes, a pattern of restriction fragments will
result as summarized in TABLE 1. TABLE 1: Restriction enzymes, number of
fragments and fragment sizes resulting from the digestion of the
CERT-specific 2373 bp-PCR product:Using either DNA or mRNA as template,
CERT S132A expression in conCERT cell lines can also be detected by PCR
using the oligonucleotide primers: CERT-for: 5' GCGTTCTGATGGTGACTTCTTG 3'
(SEQ ID NO: 4) and CERT-rev: 5' TGTCCTGTGACGCCTTTAACTG 



3' (SEQ ID NO: 5), resulting in a PCR product of 660 bp with the following
sequence (SEQ ID NO: 6):
GCGTTCTGATGGTGACTTCTTGCATAGTACCAACGGCAATAAAGAAAAGTTAT
TTCCACATGTGACACCAAAAGGAATTAATGGTATAGACTTTAAAGGGGAAGCG
ATAACTTTTAAAGCAACTACTGCTGGAATCCTTGCAACACTTTCTCATTGTATT
GAACTAATGGTTAAACGTGAGGACAGCTGGCAGAAGAGACTGGATAAGGAAA
CTGAGAAGAAAAGAAGAACAGAGGAAGCATATAAAAATGCAATGACAGAACT
TAAGAAAAAATCCCACTTTGGAGGACCAGATTATGAAGAAGGCCCTAACAGTC
TGATTAATGAAGAAGAGTTCTTTGATGCTGTTGAAGCTGCTCTTGACAGACAA
GATAAAATAGAAGAACAGTCACAGAGTGAAAAGGTGAGATTACATTGGCCTA
CATCCTTGCCCTCTGGAGATGCCTTTTCTTCTGTGGGGACACATAGATTTGTCC
AAAAGGTTGAAGAGATGGTGCAGAACCACATGACTTACTCATTACAGGATGTA
GGCGGAGATGCCAATTGGCAGTTGGTTGTAGAAGAAGGAGAAATGAAGGTAT
ACAGAAGAGAAGTAGAAGAAAATGGGATTGTTCTGGATCCTTTAAAAGCTACC
CATGCAGTTAAAGGCGTCACAGGACA. The CERT S132A cell lines CHO/CERT S132A 2.20
and 2.41 that are described in the present invention can furthermore be
identified by heterologous expression of the Flag- CERT-S132A fusion
protein by Western Blot using antibodies raised either against the Flag(tm)
epitope tag (e.g. anti-Flag M2 monoclonal mouse antibody (Sigma)) or the
humanCERT protein (e.g. CERT/GPBP antibody, clone BL2222, Bethyl
Laboratories, Inc.). Both antibodies do not cross-react with the hamster
CERT protein. Therefore, a CERTspecific signal will only be detected in
CHO/CERT S132A cells, whereas this signal is absent in CHO cell lines which
do not contain the CERT S132A expression construct. The vector construct
carrying the CERT expression cassette also contains a puromycin resistance
gene. CHO/CERT S132A cells are therefore able to grow in the presence of 5-



10 mg/ml puromycin in the culture medium. The CHO/CERT S132A cell lines
described in the present invention which are deposited with the DSMZ under
the numbers DSM ACC2989 (CHO/CERT 2.20) and DSM ACC2990 (CHO/CERT 2.41) are
derivatives of the CHO-DG44 cell line. Hence, they equally need the
supplements hypoxanthine and thymidine in the cultivation medium for growth
and survival (HT supplementation). EXAMPLE 2 : GENERATION OF STABLY
TRANSFECTED CHO/CERT S132A CELL POOLS To generate the CHO/CERT S132A cell
lines described in the present invention, CHODG44 cells [Urlaub et al.,
Cell 33, 1983] are transfected with an expression construct carrying an
expression cassette for a mutant variant of the human CERT protein (CERT
Serl32^Ala, herein referred to as "CERT-S132A"), fused to an N-terminal
Flag(tm) epitope tag (Figure 1). The protein coding region has the
following sequence (SEQ-ID NO: 1; sequence is given in 5'-3' orientation;
start and stop codons are underlined and in bold print, Flag(tm)-tag coding
region is underlined and CERT coding region is represented in italics;
mutated codon changing Serl 32->Ala is marked by underlining and bold
print): GCCAGTGTGCTGGAATTCACC ATGGCCCCACTAGCCGACTACAAGGACGACGA TCACAAGATG
TCGGATAATCAGA GCTGGAACTCGTCGGGCTCGGA GGAGGATCCA GAGA CGGAGTCTGGGCCGCCTGTGGA
GCGCTGCGGGGTCCTCA GTAAGTGGACAA ACTACA TTCATGGGTGGCA
GGATCGTTGGGTAGTTTTGAAAAA TAATGCTCTGAGTTA CTACAAATCTGAAGA TGAAACA GA
GTATGGCTGCAGA GGATCCATCTGTCTTAGCAAGGCTGTCA TCACA
CCTCACGATTTTGATGAATGTCGATTTGATA TTAGTGTAAATGAT AGTGTTTGGTA TCTTCGTGCTCA
GGATCCAGA TCATAGA CA GCAATGGATAGA TGCC ATTGAACA GCACAAGA
CTGAATCTGGATATGGATCTGAATCCAGCTTGCGTCGA CA T 



GGCGCAA TGGTGTCCCTGGTGTCTGGA GCAAGTGGCTA CTCTGCAA CA TCCACCTC
TTCATTCAAGAAAGGCCACA GTTTACGTGAGAAGTTGGCTGAAA TGGAAACA TTTAGA GA CA
TCTTATGTAGA CAAGTTGACACGCTACA GAAGTACTTTGATGCCTGTGCTGA T GCTGTCTCTAA
GGATGAACTTCAAAGGGATAAAGTGGTAGAAGA TGATGAAGA TGAC TTTCCTACAACGCGTTCTGA
TGGTGACTTCTTGCA TAGTACCAACGGCAA TAAAGAAA AGTTATTTCCACA TGTGACA
CCAAAAGGAATTAATGGTATAGA CTTTAAAGGGGAAGC
GATAACTTTTAAAGCAACTACTGCTGGAATCCTTGCAACACTTTCTCATTGTATTGAAC
TAATGGTTAAACGTGAGGACA GCTGGCAGAAGA GACTGGATAAGGAAACTGAGAAG AAAA GAAGAACA GA
GGAAGCATA TAAAAATGCAATGACA GAACTTAAGAAAAAATCCC ACTTTGGAGGACCAGA
TTATGAAGAAGGCCCTAACA GTCTGATTAATGAAGAAGAGT TCTTTGATGCTGTTGAA GCTGCTCTTGA
CAGA CAAGA TAAAATAGAAGAACAGTCACA GA GTGAAAAGGTGAGA TTACA TTGGCCTACA
TCCTTGCCCTCTGGA GA TGCCTTTTC TTCTGTGGGGA CA CA TA GA TTTGTCCAAAA GGTTGAAGA
GA TGGTGCAGAACCACA T GA CTTACTCATTACA GGATGTAGGCGGAGA
TGCCAATTGGCAGTTGGTTGTAGAAGA AGGA GAAATGAAGGTATACA GAAGA
GAAGTAGAAGAAAATGGGATTGTTCTGGATCC TTTAAAAGCTACCCATGCAGTTAAAGGCGTCACA GGACA
TGAAGTCTGCAA TTATTTC TGGAATGTTGACGTTCGCAA
TGACTGGGAAACAACTATAGAAAACTTTCATGTGGTG GAAACA
TTAGCTGATAATGCAATCATCATTTATCAAACA CA CAAGA GGGTGTGGCCT GCTTCTCA
GCGAGACGTATTATA TCTTTCTGTCA TTCGAAAGA TACCAGCCTTGACTG AAAA
TGACCCTGAAACTTGGATA GTTTGTAA TTTTTCTGTGGA TCATGACAGTGCTCC
TCTAAACAACCGATGTGTCCGTGCCAAAA TAAATGTTGCTATGATTTGTCAAA CCTTG GTAAGCCCACCAGA
GGGAAACCAGGAAATTAGCAGGGACAACA TTCTATGCAAGA TT ACA TA
TGTAGCTAATGTGAACCCTGGAGGATGGGCACCAGCCTCAGTGTTAAGGGC AGTGGCAAAGCGAGA
GTATCCTAAATTTCTAAAACGTTTTACTTCTTACGTCCAAGAA 



AAAA CTGCAGGAAAGCCTATTTTGTTCTAGTA UUAACAGGTACTAGAAGA UAUGT
TTTATCTTTTTTTAACTTTATTTGACTAATATGACTGStably transfected cell pools are
generated by selection in the presence of the antibiotic puromycin.
Expression of the CERT-S 132A transgene in the resulting stable cell pools
is confirmed by Western blot using antibodies raised either against the
Flag(tm) tag or the CERT-S 132A protein itself. Since the cellular
productivity correlates with the CERT level, the cell pools with the
highest CERT-S 132A expression levels are selected for subsequent
single-cell cloning. EXAMPLE 3 : GENERATION AND SCREENING OF MONOCLONAL
CHO/CERT S132A CELL LINES The stably transfected cell pools overexpressing
CERT-S 132A are subjected to FACSbased single cell cloning to generate
monoclonal conCERT(tm) cell lines. The CHO/CERT S132A clones are then
extensively screened with regards to two parameters: a) high level of
CERT-S 132A expression, b) optimal cell growth properties in both inoculum
cultures and fed-batch processes. In a first round of selection, CERT-S
132A expression is assessed in >100 CHO/CERT S132A clones by intracellular
staining. From these, the 15 clones with the highest level of intracellular
CERT-S 132A are selected for expansion and further analysis. CERT-S 132A
expression in the 15 selected CHO/CERT S132A clones is further assessed by
Western Blot using anti-Flag(tm) antibodies (FIGURE 3). Overexpression of
the CERT-SA mutant is highest in the clones 1.15, 2.20, 2.31, 2.41, 2.65,
2.67, 3.1 1 and 3.31. For an industrial production host cell line, good
growth characterisistics both in seed stock cultures as well as in
fed-batch processes in serum-free chemically defined media are very
important. Therefore, CHO/CERT S132A clones were cultivated according to
standard industrial inoculum schemes and doubling time and viabilities were
assessed. FIGURE 4 shows the ranking of 15 CHO/CERT clones according to
growth rate (A) and their 



viabilities over several culture passages (B). The two cell lines CHO/CERT
S132A 2.20 (deposited at the DSMZ under the number DSM ACC2989 ) and
CHO/CERT S132A 2.41 (deposited at the DSMZ under the number DSM ACC2990)
are among the four clones with the highest doubling time and show a
viability of 80-100% (Figure 5A). Next, the growth of CHO/CERT S132A cell
clones is investigated in a fed-batch fermentation in shake flasks which
represents a small-scale model for biopharmaceutical productionprocesses.
As shown in FIGURE 5A, all CHO/CERT S132A clones show the usual growth
profile with an initial growth phase characterized by increasing cell
concentrations which then reaches a plateau und subsequently decreases
towards the end of the fermentation. However, the performance of the
CHO/CERT S132A clones varies with regard to growth speed in the initial
phase as well as the maximal cell densities. This translates into
differences in the overall integral of viable cells (IVC) over the
production process (FIGURE 5B). From all analysed CHO/CERT S132A cell
lines, clones 1.13, 2.20 and 2.41 show the highest IVCs which is even
higher compared to the parental CHO-DG44 cell line (Figure 5 B). However,
clone 1.13 has only low CERT-S 132A expression and is therefore excluded.
Therefore, the two cell lines described in the present invention CHO/CERT
2.20 (deposited at the DSMZ under the number DSM ACC2989) and CHO/CERT 2.41
(deposited at the DSMZ under the number DSM ACC2990) are selected as cells
with high level of CERT-SA expression as well as excellent growth
properties. Both cell lines are ideal candidates as optimized host cell
lines for production of recombinant proteins. EXAMPLE 4 : CHO/CERT S132A
CELLS AS HOST CELLS FOR RECOMBINANT PROTEIN PRODUCTION USING THE GS SYSTEM
Cells deposited with the DSMZ under the numbers DSM ACC2989 (CHO/CERT 2.20)
and DSM ACC2990 (CHO/CERT 2.41) are ideal host cells for recombinant
protein 



production as they have an improved secretory capacity as well as good
growth characteristics. As the parental DG44 cell line, they are
dhfr-deficient and thus compatible with the most broadly used expression
systems for recombinant proteins in the biopharmaceutical industry, namely
the dihydrofolate reductase (DHFR). They are furthermore compatible with
the glutamine synthetase (GS) selection/amplification systems as well as
other commonly used selection strategies such as neomycin, bleomycin,
hygromycin and zeozine.EXAMPLE 5 : CHO/CERT S132A CELLS AS HOST CELLS FOR
RECOMBINANT IGGl ANTIBODY PRODUCTION To demonstrate their superior
properties, the conCERT(tm) cells described in the present invention as
well as the parental CHO-DG44 cell line are transfected with expression
constructs encoding a human monoclonal IgGl -type antibody. Stably
IgG-producing cell populations are generated by selection in serum-free
chemically-defined medium without HT supplementation and in the presence of
the antibiotic G418. Subsequently, they were subjected to gene
amplification using methotrexate (MTX) as part as a standard industrial
cell line development program. The resulting stable cell pools are than
subjected to a fedbatch fermentation process in shake flasks. After 10
days, the cultures were harvested and the IgG concentration in the
supernatant determined by ELISA. As shown in FIGURE 6, the median harvest
titers of the 10 highest producing pools derived from the parental CHODG44
cells are markedly lower compared to producer cells derived from the
conCERT(tm) cell lines. Furthermore, the 25-75% range of the DG44 antibody
producer cells is below 400mg/L, whereas it ranges from >400 up to nearly
lg/L in CHO/CERT S132A IgG producer cells. Thus, the harvest titers
obtained with producer cell pools from CHO/CERT S132A cells is about 2-fold
higher compared to producer cell pools derived from the parental cell line.



These data demonstrate that the CHO/CERT S132A cells deposited with the
DSMZ under the numbers DSM ACC2989 (CHO/CERT 2.20) and DSM ACC2990
(CHO/CERT 2.41) are superior host cells for recombinant protein production
compared to the parental DG44 cell line. EXAMPLE 6 : CHO/CERT S132A CELLS
AS HOST CELLS FOR RECOMBINANT PRODUCTION OF AN IGG4 ANTIBODY To demonstrate
their superior properties, the conCERT(tm) cells described in the present
invention as well as the parental CHO-DG44 cell line are transfected with
expression constructs encoding a human monoclonal IgG4-type antibody.
Stably IgG-producing cell populations are generated by selection in
serum-free chemically-defined medium withoutHT supplementation and in the
presence of the antibiotic G418. Subsequently, they were subjected to gene
amplification using methotrexate (MTX) as part as a standard industrial
cell line development program. The resulting stable cell pools are than
subjected to a fedbatch fermentation process in shake flasks. After 10
days, the cultures were harvested and the IgG concentration in the
supernatant determined by ELISA. The median harvest titers of the 10
highest producing pools derived from the parental CHO-DG44 cells are
markedly lower compared to producer cells derived from the conCERT(tm) cell
lines. Furthermore, the 25-75% range of the DG44 antibody producer cells is
below 400mg/L, whereas it ranges from >400 up to nearly lg/L in CHO/CERT
S132A IgG producer cells. Thus, the harvest titers obtained with producer
cell pools from CHO/CERT S132A cells is about 2-fold higher compared to
producer cell pools derived from the parental cell line. Biopharmaceutical
manufacturing requires the generation of monoclonal cell lines for use in
cGMP production. Therefore, in the next step cell clones are generated from
the highest expressing genetically heterogenous cell pools. The performance
of the 10 highest 



expressing recombinant clones of each genotype are subsequently analysed in
inoculum cultures as well as in fed-batch processes as described above.
Also on the level of monoclonal cell lines, IgG4 producer clones
originating from conCERT(tm) cell lines show significantly higher specific
productivities (FIGURE 7 A - 10 highest expressing monoclonal cell lines
from CHO/CERT 2.20 and 2.41 recombinant for IgG4-type antibody
(conCERT(tm)) compared to the 10 top clones derived from DG44 cells
(classic)). Furthermore, this translates into higher overall IgG4 titres
achieved with conCERT(tm) cells in fed-batch processes (FIGURE 7 B). The
example shows that the CHO/CERT S132A cells deposited with the DSMZ under
the numbers DSM ACC2989 (CHO/CERT 2.20) and DSM ACC2990 (CHO/CERT 2.41) are
superior host cells for recombinant protein production compared to the
parental DG44 cell line.EXAMPLE 7 : INCREASED BIOPHARMACEUTICAL PROTEIN
PRODUCTION OF AN FC FUSION-RPOTEIN FROM CONCERT(tm) CELL LINES. conCERT(tm)
cells deposited with the DSMZ under the numbers DSM ACC2989 (CHO/CERT 2.20)
and DSM ACC2990 (CHO/CERT 2.41) and CHO DG 44 cells are transfected with
vectors encoding an Fc-fusion protein, meaning a therapeutically active
(poly-)peptide covalently linked to the Fc-part of an IgG antibody, as the
gene of interest. After selection, supernatant is taken from seed-stock
cultures of all stable cell pools over a period of four subsequent
passages, the product titer is determined by ELISA and divided by the mean
number of cells to calculate the specific productivity. In comparison,
product titers are markedly higher in producer cells generated from
conCERT(tm) host cells compared to DG44 derived cells expressing the
Fc-fusion protein. Also in fed-batch cultures, conCERT(tm)-derived cells
have a significantly increased productivity of the fusion protein as well
as higher titers at harvest. 



This demonstrates, that use of conCERT(tm) host cells in cell line
development enables the generation of producer cell lines with enhanced
specific production capacities as well as higher titres in serial cultures
or in bioreactor batch or fed batch cultures. EXAMPLE 8 : CONCERT(tm) CELL
LINES REPRESENT SUPERIOR HOST CELLS FOR BIOPHARMACEUTICAL PRODUCTION OF
SINGLE-CHAIN-FV (SCFV) MOLECULES AND DOMAIN ANTIBODIES. conCERT(tm) cells
deposited with the DSMZ under the numbers DSM ACC2989 (CHO/CERT 2.20) and
DSM ACC2990 (CHO/CERT 2.41) and CHO DG 44 cells are transfected with
vectors encoding a single-chain-Fv (scFv) or a domain antibody (comprising
one or more domains of the variable region of a single-chain antibody
derived from lamas or other animals from the family of camelidae) as the
gene of interest. After selection, supernatant is taken from seed-stock
cultures of all stable cell pools over a period of four subsequent
passages, the product titer is determined by ELISA and divided by the mean
number of cells to calculate the specific productivity. In comparison,
product titers are markedly higher in producer cells generated from
conCERT(tm) host cells compared to DG44 derived cells expressing the scFv
protein or the domain antibody.Also in fed-batch cultures,
conCERT(tm)-derived cells have a significantly increased productivity of
the fusion protein as well as higher titers at harvest. This demonstrates,
that use of conCERT(tm) host cells in cell line development enables the
generation of producer cell lines with enhanced specific production
capacities as well as higher titres in serial cultures or in bioreactor
batch or fed batch cultures.SEQUENCE TABLE: SEQ ID NO: 1 Flag-CERT-SA
coding region (2373 bp fragment generated using primers CMV sense (SEQ ID
NO: 2) and Terminator anti-sense (SEQ ID NO: 3) SEQ ID NO: 2 Primer CMV
sense 



SEQ ID NO: 3 Primer Terminator anti-sense SEQ ID NO: 4 Primer CERT-for SEQ
ID NO: 5 Primer CERT-rev SEQ ID NO: 6 660 bp PCR product obtained with
primers CERT-for (SEQ ID NO: 4) and CERT-rev (SEQ ID NO: 5) REFERENCE LIST:
Fallaux,F.J., Bout,A., van,d.V., I, van den Wollenberg,D.J., Hehir,K.M.,
KeeganJ., Auger.C, Cramer,S.J., van,O.H., van der Eb,A.J., Valerio,D., and
Hoeben,R.C. (1998). New helper cells and matched early region 1-deleted
adenovirus vectors prevent generation of replication-competent
adenoviruses. Hum. Gene Ther. 9, 1909-1917. Florin,L., Pegel,A., Becker,E.,
Hausser,A., Olayioye,M.A., and Kaufmann,H. Heterologous expression of the
lipid transfer protein CERT increases therapeutic protein productivity of
mammalian cells. Journal of Biotechnology In Press, Corrected Proof.
Hanada,K., Kumagai,K., Yasuda,S., Miura,Y., Kawano,M., Fukasawa,M., and
Nishijima,M. (2003). Molecular machinery for non-vesicular trafficking of
ceramide. Nature 426, 803-809. Urlaub,G., Kas,E., Carothers,A.M., and
Chasin,L.A. (1983). Deletion of the diploid dihydrofolate reductase locus
from cultured mammalian cells. Cell 33, 405-412.CLAIMS 1. A cell deposited
with the DSMZ (Deutsche Sammlung von Mikroorganismen und Zellkulturen GmbH)
under the number DSM ACC2989 (CHO/CERT 2.20). 2. A cell deposited with the
DSMZ under the number DSM ACC2990 (CHO/CERT 2.41). 3. The cell according to
claim 1 or 2, whereby the cell additionally contains at least one second
vector construct comprising a gene of interest encoding a protein of
interest. 



4. The cell according to claim 3, whereby all vector constructs are stably
integrated into the cells genome. 5. The cell according to claim 1 to 4,
whereby said cell is characterized by a) a specific PCR band pattern /
fingerprint when using genomic DNA as template, whereby a 2373 bp PCR
product is generated using the oligonucleotide primers of SEQ ID NO: 2 and
SEQ ID NO:3 or b) a specific PCR band pattern / fingerprint when using
genomic DNA as template, whereby a 660 bp PCR product (SEQ ID NO: 6) i s
generated using the oligonucleotide primers of SEQ ID NO: 4 and SEQ ID NO:
5 or c) a specific number of fragments and fragment sizes resulting from
the incubation of the CERT-specific 2373 bp-PCR product of (a) with the
following restriction enzymes:, whereby the incubation with HindIII is
preferred. 6. The cell according to claims 1 to 5, whereby the CERT S132A
expression cassette consists of the SEQ ID NO: 1. 7. The cell according to
claims 3 to 6, whereby the protein of interest is a therapeutic protein,
preferably an antibody or an antibody fusion protein. 8. A method for
generating a host cell line characterized by the following steps a)
Providing a parental host cell, preferably a CHO or NSO cell, b)
Introducing a vector construct in said parental host cell of step (a)
comprising a CERT S132A expression cassette, c) Selecting for a stably
transfected cell population, d) Isolating monoclonal cell lines by
FACS-based single-cell cloning, e) Screening said monoclonal cell lines for
i) high levels of CERT S132A expression, 



ii) optimal growth in seed stock cultures, iii) optimal growth in fed batch
cultures, f) Selecting a monoclonal cell line from the cell clones of step
(d) according to the screening criteria of step (e) as host cell line. 9. A
method for generating a host cell characterized by the following stepsa)
Providing a parental host cell, preferably a CHO or NSO cell, b)
Introducing a vector construct in said parental host cell of step (a)
comprising a CERT S132A expression cassette, c) Selecting for a stably
transfected cell population, d) Isolating cells by FACS-based single-cell
cloning, e) Screening said cells for i) high levels of CERT S132A
expression, ii) optimal growth in seed stock cultures, iii) optimal growth
in fed batch cultures, f) Selecting a single clone or a pool of cells
according to the screening criteria of step (e) for the use as host cell.
10. The method according to claim 8 or 9, whereby the CERT S132A expression
cassette of step (b) consists of SEQ ID NO:1. 11. A method of producing a
protein of interest encoded by a gene of interest in a cell of any one of
claims 3 to 7 characterized by the following steps: a) Providing a cell
according to any one of claims 3 to 7, b) Cultivating the cell, under
conditions which allow the expression of at least one gene of interest. 12.
The method of claim 11, wherein the method comprises the additional step of
c) Harvesting the protein of interest. 



13. The method of claim 12, wherein the method comprises the additional
step of d) Purifying the protein of interest. 14. A method of identifying a
cell which is transgene for CERT S132A (SEQ ID NO: 1) by a) Performing a
polymerase chain reaction PCR, b) Using genomic DNA as template, and c)
Using the oligonucleotide primers with the SEQ ID NO: 2 and SEQ ID
NO:3,whereby a 2373 bp PCR product is generated. 15. A method for
cultivating a cell comprising a) Providing a cell according to any one of
claims 1 to 7 and b) Cultivating said cell, under conditions which allow
the proliferation of said cell. 16. Use of the cell according to any one of
claims 1 to 7 for the manufacturing of proteins. 17. A kit comprising a
cell according to any one of claims 1 or 2, an expression vector for
expression of a gene of interest and a cell culture medium for cultivation
of said cell. 




