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Such increased expression or ‘amplification’ normally occurs due to genomic re-
arrangements resulting in increased copy number of selectable marker and
operatively linked expression cassettes. Often through such ‘co-amplification’, titres
are sufficiently improved to employ the resulting best clones to produce suitably high
levels of the desired protein or proteins. When the vector copy number in individual
cells subjected to amplification regimes have been further investigated, it has been

observed that up until a ‘plateau’ of protein production is approached, the levels of
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DHFR selection pressure to that of the therapeutic protein expression cassette or
cassettes. The operatively linked vectors are delivered to cells and vector
chromosomal integration selected for by withdrawal or depletion of nucleosides
(e.g.hypoxanthine and thymidine). Typically for the DHFR method, it is commonplace

to employ DHFR-negative host strains such as CHO DG44 or CHO DUX-B11. It is
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amplification protocols. Instead it is typical for selection and amplification regimes to
become progressively stringent up to a point in which a production threshold or
plateau is approached. Specifically, when expressing antibodies, we and others have
observed that clones approaching this plateau produce final titres in current extended
unfed batch culture models and production bioreactors in the range of 0.3g to 1.5g
per litre. This typically translates into cell productivities (Qp) in the range of 10-100
pg/cell/per day during such unfed batch culture conditions. However it is well known

that whilst Qp (in pg/cell/per day terms) is important, it is not an exclusive
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Consequently, it would be highly desirable to employ the selection and ampilification
methodology with reduced levels of selection and amplification agent in a reduced
number of rounds of amplification whilst still achieving the same final yield of the
therapeutic protein, such that the time taken to generate the final cell line is faster

and/or the level of the undesirable toxic agent needed to generate the final line is
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The present invention provides methods to produce a cell line producing a
therapeutic protein comprising the steps of:

a) obtaining a first polynucleotide sequence that encodes said therapeutic protein,

b) altering the first polynucleotide sequence to obtain a second polynucleotide

sequence, wherein the codon adaptation index of the second polynucleotide
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in yet a further embodiment the codon adaptation index of the second polynucleotide
sequence is greater than 0.92, in yet a further embodiment the codon adaptation

index of the second polynucleotide sequence is greater than 0.95.

In another embodiment of the present invention the level of selective agent required
to achieve the arithmetic equivalency of therapeutic protein production yield is
reduced to less than 50% when compared to the amount of selective agent used for
the same method using the first polynucleotide sequence. In a further embodiment
the level of selective agent is reduced to less than 25% when compared to the
amount of selective agent used for the same method using the first polynucleotide

sequence, in yet a further embodiment the level of selective agent is reduced to less
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In a further embodiment of the present invention the cell line to be transformed is

deficient in a nucleoside synthesis pathway.

In one embodiment of the present invention the therapeutic protein is an antibody, a

derivative thereof or an antigen binding fragment.

In one embodiment of the present invention the therapeutic protein is a monoclonal

antibody.
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In one embodiment of the present invention there is provided an antibody produced
by the method of the invention. In a further embodiment there is provided an antibody
produced by this method wherein the antibody produced comprises at least one
heavy chain and which has less than or equal to 5% of non-glycosylated heavy
chain. In a further embodiment the antibody’s heavy chain is 95% glycosylated, or is
96% glycosylated, or is 97% glycosylated, or is 98% glycosylated, or is 99%
glycosylated. In yet a further embodiment the antibody is 100% glycosylated. In one
embodiment of the present invention the highly glycosylated antibody is a
monoclonal antibody. In a further embodiment the highly glycosylated antibody is an
anti-R-amyloid antibody. In yet a further embodiment the antibody has a heavy chain
sequence of SEQ ID 18 and a light chain sequence of SEQ ID NO.19.
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generated by standard techniques such as over-expression of non-host or host
genes, gene knock-out approaches, gene silencing approaches (eg siRNA), or
evolution and selection of sub-strains with desired phenotypes. Such techniques are

well established in the art.

In another embodiment of the present invention there is provided a method for the

production of a therapeutic protein according to the invention described herein which
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In one embodiment of the present invention the CAl score of above 0.9 is calculated
using the EMBOSS CAl scoring metric as described in Table 6.

In another embodiment of the present invention there is provided a cell line
comprising a vector or an expression cassette according to the previous

embodiments as described herein.
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ensure single-cell outgrowth in recipient wells, sometimes conditioned media or
temporary feeder cultures should also be employed to support growth of the
deposited otherwise lone cell. If live feeder co-cultures are required, then these can
readily comprise parental host cells without integrated selectable vectors as such
host cells can then be selected against once the deposited single cell clone begins

dividing healthily.

The term open reading frame (ORF) as used throughout this specification refers to
the nucleic acid coding sequence encoding a desired polypeptide chain or chains.

The codons contained within such ORF coding sequences can be contiguous or
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contain expression disrupting elements. Commercially available software such as
Leto 1.0 (Entelechon, Regensburg, Germany) can design a sequence of suitably high
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associated protein 5-8 (KRTAP5-8;NM_021046) and by the late cornified envelope
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It is also recognised that if small areas of an open reading frame remain non-adapted
(e.g. to retain useful restriction sites) then this will not significantly impact overall CAl

score.

If the open reading frame encodes for a fusion, hybrid or chimeric protein it is
encouraged that the CAl score is increased in a same manner as described above.

Again this adaptation towards synonymous codons preferred by the host cell for the
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This surprising observation is the first to demonstrate that one can impact protein
glycosylation profile via open reading frame codon adaptation. By employing the
codon-adaptation approaches as described herein, a robust manufacturing process
can thus be ensured which depends on the sequence of the gene rather than the

conditions that the host cell is grown in. In turn this allows for greater opportunity to
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The methodology as described herein is particularly suitable when expressing
antibodies or derivatives thereof and is particularly effective when combined with
expression cassettes driven by promoter and expression elements derived from the

EF-1 alpha gene. Expression cassettes driven by other promoter and expression
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Thll_:r)((jaémtlio%‘?’ Sambrook et al (CSH Laboratory Press)). Schematic representations of
the expression and selection vectors are shown (see Figure 1). Vectors shown
exemplify the RSV promoter however, different promoters were used according to

table 1. In all other respects the vectors remained unchanged.
1.2 Codon Adaptation.

In projects where CAl adapted ORF sequences were investigated, these were
generated using desired overlapping oligonucleotides combined with the aid of
standard fusion polymerase chain reaction (PCR) prior to cloning and sequence

confirmation; all by standard methodology (see Molecular Cloning: A Laboratory
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In Figure 11(A). The light chain sequence encoding the CDR1 of antibody project 5 is
shown as a representative sample sequence. The amino acid sequence of this CDR
is shown. An example potential auuua instability AU rich element (ARE) is shown
boxed and bold (see also Akashi et al Blood 83:pp3182-3187). The arginine codon is
also highlighted. First, the increased codon adaptation method resulted in an
increased CAl score across the ORF. This antibody was employed in project 5 (b).
As shown this method included most preferred codons (e.g. for Tyr) but not on all
occasions (e.g. Leu). Second, the maximal CAl score employed the most preferred
codons according to Massaer et al. This sequence was employed in antibody project

5 (¢). The final sequence provided, employed the most preferred codons according to
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. 220 15.370 24296

CTG L 0.420 38.790 61342
ATG M 1.000 22.230 35143
AAT N 0.450 17.340 27422
AAC N 0.550 21.190 33512
CCG P 0.110 6.700 10588
CCA P 0.280 16.810 26574
CCT P 0.280 16.970 26837
ccc P 0.330 19.900 31463
CAA 0 0.260 11.930 18863
CAG 0 0.740 33.220 52535
CGT R 0.090 4.770 7535
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GCT A 0.270 18.750 29645 GCC A 0.410 28. 340 44818
TGI C 0.440 9.970 15764 TGC C 0.560 12.630 19971 WO

WQO®902E4667 PCT/ EP2008/ 060834 23 GAT D 0. 460PQREBR08/060834

35629 GAC D 0.540 26.940 22601 GAA E 0.420 29. 040
45023 GAG E 0580 4067064302 TTF F 0 450 16-640
C3$304 TTC F 0.550 20. 620 3264420GGT G B0 1700 11. 8BH002
48792 GGG G 0.240 16.520 26128,7§GA G 0y 25§y 17. Tdfy40

28000 GGC G 0. 340 23.940 37852 CAT H 0. 400 9. 660
AQ%276 CAC H 0.600 14.350 2268B720ATA | 10 1%500 6. 9207104
941 ATT | 0.350 16.280 257 C 500. 23. 3
Cq%976 AMA K 0.410 24.120 38f25 K:%?§8%334.3 126
TG@344 CTA L 0.070 6.320 99900.JdA L 0. 07036) 400 69423

TTG L 0.120 11.520 18218 CTT L 0.130 11.740 18564
TE&rC L 0.290 18.690 29552 CTA 1190420 3BL 7900 613407437
AATG M 1. 000 22.230 35143 AATy) N £, 450 17; 349, 27422741

AAC N 0.550 21.190 33512
TCT S 0.180 14.120 22320
TCC s 0.230 17.320 27389
AGC s 0.250 18.890 29874
ACG T 0.120 6.550 10364
ACT T 0.240 13.250 20954
ACA T 0.270 15.220 24071
ACC T 0.370 20.980 33176
GTA i 0.110 6.920 10939
GTT i 0.170 10.880 17196
GTC Y 0.250 15.440 24415
GTG i 0.470 29.080 45989
TGG W 1.000 12.430 19658
TAT Y 0.430 12.320 19479
TAC Y 0.570 16.510 26110
1.3 Cell culture.

Suspension-adapted CHO DG44 cells were routinely passaged in animal-derived-
component-free-media to which they had been previously adapted. This media
consisted of a basal formulation containing amino acids, trace elements, vitamins,
glucose, and yeast hydrolysate. This media was also supplemented with recombinant
insulin, lipids and nucleosides. Sodium bicarbonate was added to media as a buffer.
Many equivalent animal derived component free media recipes are known in the art.
Initial selection for vector transformed cells was undertaken by nucleoside withdrawal
(for DHFR selection) and G418 addition (for neomycin phosphotransferase
selection). For titre ranking, the 96-well assay titres were prone to variation induced

by cell growth, seeding numbers, media dispensing volumes, and evaporation
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Eqfal b ourdts 3135e)) bf thelHeavyechain and light-chain expression vector were

linearised to completion (with Not I) in a 200pl volume eppendorf reaction and then
ethanol / sodium acetate precipitated. The pellet was then washed in 70% ethanol,

air dried and re-suspended in 50l of molecular-biology grade water.
1.5 Preparation of CHO DG44 cells before transfection

1.2 x 10 cells (per transfection) of healthy growing cells were spun (1000 rpm for 2 —
10 minutes) in a 15 or 50 ml tube, washed in 15 ml of ice-cold PBS/sucrose, spun

again and then re-suspended in 800 pl of ice-cold PBS sucrose. This cell suspension
was then added to the previously prepared DNA and left on ice for 15-minutes before

being transferred to a chilled electroporation cuvette.
1.6 Electroporation

The cuvette containing the prepared DNA and cells was electroporated in a Gene
Pulser set to 25uF and 0.38kV and then returned to ice for 10 minutes. The cells
were then removed and added to 240-mls of non-selective media and then plated in
non-selective media in 40x 96-well dish at 2-5x10° cells per well (i.e. 50uL per well).

The plates were then wrapped in foil and incubated at 37°C and 5% CO, for 48h.
1.7 Selection, amplification and clone identification

48-hours after electroporation, 150uL of selective media was added to each well.
This selective media contains G418 and no nucleosides. Once a week thereafter,
140ul of media was carefully exchanged for fresh selective media without disturbing
the settled cell layer and after 3-4 weeks, all growing clones (typically growth of 0.1
colony per well; i.e. growth in 10 wells per 96-well plate) were titred for antibody
production. The top ranking clones (typically 20-100) identified were then scaled-up

in the same selective media through 24-well dishes and up to 6-well dishes. These
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All titres reported are approximate.

1.9 Bioreactor Shake Flask Models (extended unfed batch production models).
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based extraction using the MagNA Pure and the RNA High Performance RNA
Isolation kit and protocols (Roche). Following reverse transcription using random
hexamers, the PCR reaction was undertaken using an ABI-7700 (Applied
Biosystems) and analysed via the AACt relative quantitation algorithm using standard
methodology. The reactions were multiplexed (18S+ Target gene [heavy chain /light
chain)), 18S being the most abundant target was primer limited to prevent inhibition
of the target reactions. Probes and flanking primer pairs employed for Q-PCR were
used according to SEQ ID. NO’s 1-9
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CHO genomic DNA extraction was performed using standard kits from Qiagen.
Following DNA quantitation and normalisation using a spectrophotometer reading,
the PCR reaction was undertaken using an ABI-7700 (Applied Biosystems) and
analysed via the ACt relative quantitation algorithm using standard methodology.
Probes and flanking primer pairs employed for Q-PCR were used according to SEQ

ID. No’s 20-25. results are shown in Figure 14 (B).
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clone generating a near 2-fold increase in unfed extended batch cultures relative to
the non-cloned parent. The titres shown in Figure 13 are generated from unfed batch

cultures in two separate 3-litre Applikon bench top bioreactors as described in 1.10.
Table 1.

For each project, the final clone chosen for subsequent further development and
banking is presented. Also highlighted are the 96-well titres (ng/ml) generated for
each final clone at each stage of its cell line development. Typical data generated

prior to the results as described herein are represented as antibody projects 1, 2, 3
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codon adaptation, the
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bat ch production nodels and so |ower MIX clone
progressed (see Table 2). FIO = For information only,
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cell lines contain the sane vectors expressing the
sane anti body (of project 5) but from open reading

wo eawsisencodi ng with differing CAl scores. FOPCPER}008060834
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Table 3. Detailed titre analysis in 96-well plates of
the projects shown in Table 1. Titre of the best and
w0 b@BOEh? best clone is shown after G418 addi t PGFER2008/060834
nucl eosi de wit hdrawal sel &¢tion but with no
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Cl one 097-7-1 50nM 6700 550 -20%
097-7-3 50nM 3300 216 -69%
097-7-6 50nM 1900 566 -18%

Project 5 (d)
097-7-5 50nM 3100 615 -11%
Exanple B: P100-1 5nM 2025
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Example A:

Chosen Clone

Project 5 (d) 097-7-1 50nM 6700 550 -20%

097-7-3 50nM 3300 216 -69%
097-7-5 50nM 3100 615 -11%
097-7-6 50nM 1900 566 -18%

Example B:

Chosen Clone

Project 6 (d) P100-1-8 50nM 4570 499 -45%

Example C:

Non-chosen clone

Project 6 (d) P100-6-8 50nM 5650 125 -13%

Example D:

Non-chosen clone [

Project 6 (d) P634-2-4 50nM 3685 369 -47%

Example E:

Non-chosen clone [

Project 6 (d) P502-1-4 50nM 5325 157

Example F:

Chosen Clone o
Project 7 () Ce5-5-7 50nM 4515 168 -58%
Example G:

Chosen Clone
Project 7 (b)

74-3-3

50nM

820

239

-51%
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1a promoter based expression vector. Once again, and irrespective of promoter,
equivalent high yielding cell lines were generated in a faster time and with less
methotrexate from CAIl adapted ORFs when compared to all previous projects in
which non-adapted ORFs were employed to encode the recombinant products

(summarised in Table 1).
Example 4, mRNA levels

To further investigate this methodology the impact of codon adaptation on the levels
of mMRNA generated was investigated in like-for-like polyclonal cell populations
expressing the same product (the antibody of project 5) from the same vectors but
from open reading frames reporting differing CAI scores.

CHO Cells were co-transfected with heavy chain (HC) and light chain (LC) encoding
expression vectors encoding the same protein product (antibody of project 5). Each

transfected population was maintained as polyclonal pools. Each vector pair encodes



codon-adapt ati on al ways reduced antifolate |evels
requi red. Again, for project 7, codon adaptation was
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The results of this experinent are captured in Figure

10 and reveal that a significant fold increase in
FigiblAOl evel s i s observed when the CAl score is raised
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from RNA extracts derived from cells transfected with further codon adapted HC and
LC expression vectors, as used for project 5 (¢) (CAl scores of 0.872 for the HC and
0.894 for the LC). Light chain signals generated from the same RNA extracts as
described above are shown as a(l), b(l), ¢(l) and d(l) respectively.

(B): Western Blot Analysis; Equivalent cell extracts were separated by SDS-Page,
blotted and interrogated with anti-product antibodies (HRP conjugated). Control of
non-transfected cells is shown in lane 1. Polyclonal cells expressing product heavy
and light chain open reading frames as follows; Lane 2 and 3; HC with 0.809 CAI
score and LC with 0.761 CAIl score (protein expressed from experiment b(h) and b(l)

above, vectors equivalent as those used in project 5 (a).; Lane 4 and 5; HC with
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Example 6 - Impact upon glycosylation

It was noted that the levels of non-glycosylated heavy chain (NGHC) were
significantly lower when expressed from codon-adapted open reading frames relative
to levels generated when expressed from non-adapted open reading frames even
though the same host, culture media and DHFR selection and amplification system
were employed for the expression in both situations. Even more interestingly similar
high levels of NGHC were also observed when the same non-adapted open reading

frames were instead expressed in different host cells employing in different culture
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product was subsequently analysed with SDS capillary electrophoresis Bioanalyzer
lab-on-a-chip equipment (Agilent Technologies, Cheshire UK) under reducing
conditions and according to manufacturer’s protocol. The non-glycosylated heavy
chain is observed as a slightly faster migrating species relative to the main

glycosylated heavy chain species (See Figure 12B).

Figure 12- Table (A) showing representative data from all analyses. Also included is
additional work undertaken to express the non-adapted open reading frames in a
different selection and amplification protocol (Glutamine synthetase/methotrexate)

employing a different host cell, vector, media and culture regime (See example 6.1
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MTX (projects 5 (d), 7 (b) and 9) have S|gn|f|cantly lower DNA levels of DHFR and
Neo - and therefore lower copy number - than lines selected in 150nM MTX (projects
3,4 and 5 (a)).
The results discussed above demonstrate that cell lines derived from the codon
adapted ORFs (projects 5 (d), 6 (d), 7 (b) and 9 for this example) have lower gene
copy number compared to lines derived from non adapted ORFs (projects 2, 3, 4, 5
(a) for this example). The use of codon adapted ORFs (CAI>0.9) therefore results in
the generation of cell lines (when compared to cell lines derived from the non-
adapted ORFs) with equal or higher titres, with lower levels of amplification and lower

copy number of transfected DNA. The generation of clones making equivalent or
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22 DHFR Probe: 23 Prinmer 1: 24 Prinmer 2 WO
2009/ 024567 PCT/ EP2008/ 060834 43 25 Neo Probe: WO

WQO®902E4667 PCT/ EP2008/ 060834 44 SEQ | D NO. HBCHERA008/060834

C-tggctgaacgccacttgtccctctdda- TAMRA-3'. SEQ ID NO 2

t t gacggaagggcac- 3' SEQ ID NO 3
S"_gQ @3@21 ct aagggcat caca- 3' SEQ I D NO 4

- FAM ct ccggctgcccattgctctcc-TAM RA-3'.  SEQ ID NO. 5

,SEQ I D NO. 6
2 ?’C IREtpeti e et itia Bra3 558 1 D oy 7
-FAMtctcgtagtctgctttgctcagcgtca-TAMRA-3'. SEQ ID
Slj—é\& [Syg% cttcgcaggcgtagactttgt-3'. SEQ ID NO 9
ccaatcgggt aactc-3 SEQ ID NO 10 WO
2009/ 024567 PCT/ EP2008/ 060834 45
L ATCRAGT TECEECTGTGCTGEGT TTTCCTTGT TGCTATTTTAGAAGGT GTCCAG
SpageE GTCTGEGEGEGAGGCT TGGTACAGCCT GEGGGGT
CCCTGAGACTCTCCTGT GCAGT CTCTGGATTCACCTTCAGT GACAACGGAAT GG

SEQID NO.3

5’-ggacatctaagggcatcaca-3’

SEQID NO. 4
5’-FAM-ctcecggctgcccattgetctcc-TAMRA-3'.
SEQID NO. 5
5’-ggaggcgtggtcttgtagttg-3'.

SEQID NO.6

5’-ggctictatcccagegacatc-3'.

SEQID NO. 7
5’-FAM-tctcgtagtctgctttgctcagegtca-TAMRA-3'.
SEQID NO.8

5’-cttcgcaggegtagactttgt-3'.

SEQID NO. 9

5'-gccectccaatcgggtaacte-3

SEQID NO. 10



CGT GGEGT CCECCAGECT CCAGEGAAGGEECTGGAGT GEGT TTCATTCATTAGT
AATTTGGECATATAGTATCGACTACGCAGACACT GTGACGEECCGATTCACCATC
WA BONBNSACAAT GCCAAGAACT CACT GTATCT GCAAAT GAACAGOSTIZRAPAK NS 0834
GAGGACACGCECTGTGTATTACTGT GT@AGCGEGACCTGGT TTGCTTACT GEGEG
CCAGGGCACACTAGI CACAGT CTCCTCAGCCT CCACCAAGGEGECCCATCGGTCT
TCCCCCTGECACCCTCCTCCAAGAGCACCTCTGEEEECACAGCEECCCTGGG

AAQIIJ@' QGKMTMEWWCAW GGU@NG@K@@\TC

S A R EoCC

G/&EGA@@IGM@BEGCEAMGG@E@I@MU GGCAGUNTREECAPEGAAGTAS GG

GOBCCTIEXII AGACHTATEBACA

A AR A A G B AR Foon

GATCGAGCATCCGUAATAEALTT SCAACTEUNET AATATCAABE TG GEBABGA

ARk U KRR ARG e

CTGAQBTCTATEIBGCA CREEIATTAGLAGAS CTCAGCCCABTTAOURCBCEACGAC

A A A R YRR T A A R BT G A TR e

COEC ZAABATRICHFABCTICERZDIIIEI APSUB3ETACGTGGACGGCGTGGAGGTGC

CCCTATABIAICIIAGGA

ATAATGCCAAGACAAAGCCGCGGGAGGAGCAGTACAACAGCACGTACCGTGTG
GTCAGCGTCCTCACCGTCCTGCACCAGGACTGGCTGAATGGCAAGGAGTACAA
GTGCAAGGTCTCCAACAAAGCCCTCCCAGCCCCCATCGAGAAAACCATCTCCAA
AGCCAAAGGGCAGCCCCGAGAACCACAGGTGTACACCCTGCCCCCATCCCGG
GATGAGCTGACCAAGAACCAGGTCAGCCTGACCTGCCTGGTCAAAGGCTTCTA
TCCCAGCGACATCGCCGTGGAGTGGGAGAGCAATGGGCAGCCGGAGAACAAC
TACAAGACCACGCCTCCCGTGCTGGACTCCGACGGCTCCTTCTTCCTCTACAGC
AAGCTCACCGTGGACAAGAGCAGGTGGCAGCAGGGGAACGTCTTCTCATGCTC
CGTGATGCATGAGGCTCTGCACAACCACTACACGCAGAAGAGCCTCTCCCTGT
CTCCGGGTAAA

SEQ ID NO. 11

ATGAGGCTCCCTGCTCAGCTCCTGGGGCTGCTAATGCTCTGGGTCTCTGGATC
CAGTGGGGATATTGTGATGACTCAGTCTCCACTCTCCCTGCCCGTCACCCCTGG
AGAGCCGGCCTCCATCTCCTGCAGAGTTAGTCAGAGCCTTTTACACAGTAATGG
ATACACCTATTTACATTGGTACCTGCAGAAGCCAGGGCAGTCTCCACAGCTCCT
GATCTATAAAGTTTCCAACCGATTTTCTGGGGTCCCTGACAGGTTCAGTGGCAG
TGGATCAGGCACAGATTTTACACTGAAAATCAGCAGAGTGGAGGCTGAGGATGT



46

TGCGEGTTTATTACTGCTCTCAAACTAGACATGI TCCGTACACGT TCCECGEGAGG
W@ROTANSET CGAAAT CAAACGT ACGGT GECT GCACCAT CTGT CT TEBAITER2DOX NS 0834

GCCATCTGATGAECAEWTGAAATCTGE&ACTG(ITCTGWTGWGWG(ITGCTGAA

GAD:

e .

Tmmmmmmmmemmcc

TGEEECCAGGGTACACTAGTCACAGTCTCCTCAGCCTCCACCAAGEECCCATC
GGTCTTCCCCCT GGCACCCT CCTCCAAGAGCACCT CTGEGGEECACAGCGEECC
SED @BECT. ZCT GGT CAAGGACTACT TCCCCGAACCGGT GACGGT GTCGTGGAA
CTCAGGCGCCCT GACCAGCGGECGT GCACACCT TCCCGECTGT CCTACAGT CCT
CAGGACTCTACT CCCTCAGCAGCGT GGT GACCGT GCCCTCCAGCAGCTTGEGEC

ARECASGACGIZEBT GTCCASGE BGAATCAT A W GGA

AT MG AR

CMGEAG@UGBC?GGBGGGGEEEBEG@GUB@EHIEABEGEGKG$GKEKK@GGCA

%@é@é&‘i@%

G CGCHGAGERECA CACCAEFATRAGAT TACCT BTG EAAT GEEGAARMGEITAC
TGGGGCCAGGGTACACTAGTCACAGTCTCCTCAGCCTCCACCAAGGGCCCATC
GGTCTTCCCCCTGGCACCCTCCTCCAAGAGCACCTCTGGGGGCACAGCGGCC
CTGGGCTGCCTGGTCAAGGACTACTTCCCCGAACCGGTGACGGTGTCGTGGAA
CTCAGGCGCCCTGACCAGCGGCGTGCACACCTTCCCGGCTGTCCTACAGTCCT
CAGGACTCTACTCCCTCAGCAGCGTGGTGACCGTGCCCTCCAGCAGCTTGGGC
ACCCAGACCTACATCTGCAACGTGAATCACAAGCCCAGCAACACCAAGGTGGA
CAAGAAAGTTGAGCCCAAATCTTGTGACAAAACTCACACATGCCCACCGTGCCC
AGCACCTGAACTCGCGGGGGCACCGTCAGTCTTCCTCTTCCCCCCAAAACCCA
AGGACACCCTCATGATCTCCCGGACCCCTGAGGTCACATGCGTGGTGGTGGAC
GTGAGCCACGAAGACCCTGAGGTCAAGTTCAACTGGTACGTGGACGGCGTGGA
GGTGCATAATGCCAAGACAAAGCCGCGGGAGGAGCAGTACAACAGCACGTACC
GTGTGGTCAGCGTCCTCACCGTCCTGCACCAGGACTGGCTGAATGGCAAGGAG
TACAAGTGCAAGGTCTCCAACAAAGCCCTCCCAGCCCCCATCGAGAAAACCATC
TCCAAAGCCAAAGGGCAGCCCCGAGAACCACAGGTGTACACCCTGCCCCCATC
CCGGGATGAGCTGACCAAGAACCAGGTCAGCCTGACCTGCCTGGTCAAAGGCT
TCTATCCCAGCGACATCGCCGTGGAGTGGGAGAGCAATGGGCAGCCGGAGAA
CAACTACAAGACCACGCCTCCCGTGCTGGACTCCGACGGCTCCTTCTTCCTCTA
CAGCAAGCTCACCGTGGACAAGAGCAGGTGGCAGCAGGGGAACGTCTTCTCAT



TCTATCCCAGCGACAT CGCCGT GGAGT GGGAGAGCAAT GGGCAGCCGGAGAA
CAACTACAAGACCACGCCT CCCGTGCTGGACTCCGACGECTCCTTCTTCCTCTA
WE@ABTANSCT CACCGT GGACAAGAGCAGGT GGCAGCAGECGAACGTEITITERIGAFT 060834

WD 2009/ 024567 PCT/ EP2008/ 860834 47

o R R A AT AREAGRAGRERETCT o

CTGTBCECCHEGITAKICCAGCT GCTCEECCTGCTGATGCT G GGGT GT CGGGECA
GCTCCGGCGACATCGT CATGACCCAGAGCCCCCTGAGT CTCCCCGTI CACCCCC
GGCGAACCT GCCAGCAT CAGCT GCAGGGT GT CCCAGTI CGCTGCTCCATTCCAA

SEIESNECAGGT ACCT GCAT TGGTACCT GCAGAAGCCCGGGECAATCCCCTCAGC
TGCTGATCTACAAGGT GAGCAACCGCT TCTCCGECGT CCCGGACCGGT TCAGT
GECAECEECTCTGEAACCGACTTCACCCTGAAAATCAGCKEiEWGEﬁAECTGA

AR OB CCTBOIGAGHIEA G GFABTOTRBIICTE GATCERITRTTT GC
R A BB A FARAR A LA ARG TR A

GCT ATTCAATCGESTHEACACT AABNIASE CECCRACAG XTI COBCEANGEXRGGA

cACEREET RERSCEHC AEACC AT ERE LTS AAREERERCTATE A A

AACACAAAGTCTACGCCTGCGAAGTCACCCATCAGGGCCTGAGCTCGCCCGTC
ACAAAGAGCTTCAACAGGGGAGAGTGT

SEQ ID NO. 14

ATGGAGCTGGGCCTGTGCTGGGTGTTCCTGGTGGCCATCCTGGAGGGCGTGC
AGTGCGAGGTGCAGCTGGTGGAGAGCGGCGGCGGCCTGGTGCAGCCCGGCG
GCAGCCTGCGCCTGAGCTGCGCCGTGAGCGGCTTCACCTTCAGCGACAACGG
CATGGCCTGGGTGCGCCAGGCCCCCGGCAAGGGCCTGGAGTGGGTGAGCTTC
ATCAGCAACCTGGCCTACAGCATCGACTACGCCGACACCGTGACCGGCCGCTT
CACCATCAGCCGCGACAACGCCAAGAACAGCCTGTACCTGCAGATGAACAGCC
TGCGCGCCGAGGACACCGCCGTGTACTACTGCGTGAGCGGCACCTGGTTCGC
CTACTGGGGCCAGGGCACACTAGTCACAGTCTCCTCAGCCTCCACCAAGGGCC
CATCGGTCTTCCCCCTGGCACCCTCCTCCAAGAGCACCTCTGGGGGCACAGCG
GCCCTGGGCTGCCTGGTCAAGGACTACTTCCCCGAACCGGTGACGGTGTCGTG
GAACTCAGGCGCCCTGACCAGCGGCGTGCACACCTTCCCGGCTGTCCTACAGT
CCTCAGGACTCTACTCCCTCAGCAGCGTGGTGACCGTGCCCTCCAGCAGCTTG
GGCACCCAGACCTACATCTGCAACGTGAATCACAAGCCCAGCAACACCAAGGT
GGACAAGAAAGTTGAGCCCAAATCTTGTGACAAAACTCACACATGCCCACCGTG
CCCAGCACCTGAACTCGCGGGGGCACCGTCAGTCTTCCTCTTCCCCCCAAAAC



GCCCTGEECTGCCTGGT CAAGGACTACT TCCCCGAACCGGT GACGGT GTCGT G

GAACT CAGGCGCCCT GACCAGCGECGTGCACACCT TCCCGECTGT CCTACAGT
W@RDTALISACT CT ACT CCCT CAGCAGCGT GGT GACCGT GCCCT CCABDAER2DIEA) 60834

GECACCCAGACCTACATCTGCAACEW@&ATCACAAECCCAECAACACCAAEEW

R

GMCGZGNEGEWGGKAB@UUE&EWBGWGQ&ENTO#ACTGGTACGTGGACGGCGT

%@W@WW

G@EEEE@BA@C@A&KEGW@EAC@CUGIGEECC

CW@W@%%W

CATECAGAEEACEACEEETATTCGG

KA GATEE T

AACEECTACACCTACCTGCA&TGEWACCTGCﬁ&%ﬁ&iIIEffIﬁ&%&CCCCCA
GCTGCTGATCTACAAGGT GAGCAACCGCT TCAGCGGECGT GCCCGACCGCTTCA
S EDHBRREAGCCAGCGECACCGACT TCACCCT GAAGAT CAGCCGCGT GGAGEC
CGAGGACGT GEECGT GTACT ACT GCAGCCAGACCCGCCACGTI GCCCTACACCT
TCGGECGEECEECACCAAGGT GGAGATCAAGCGTACGGT GGCTGCACCATCTGT
ATETGATTGRIGECCARGEAIGIGCAGLIGC VS ATCGRACEEEITEGAGT BGICA

L eI o
CGGCGAGCCCGCCAGCATCAGCTGCCGCGTGAGCCAGAGCCTGCTGCACAGC
AACGGCTACACCTACCTGCACTGGTACCTGCAGAAGCCCGGCCAGAGCCeecA
GCTGCTGATCTACAAGGTGAGCAACCGCTTCAGCGGCGTGCCCGACCGCTTCA
GCGGCAGCGGCAGCGGCACCGACTTCACCCTGAAGATCAGCCGCGTGGAGGC
CGAGGACGTGGGCGTGTACTACTGCAGCCAGACCCGCCACGTGCCCTACACCT
TCGGCGGCGGCACCAAGGTGGAGATCAAGCGTACGGTGGCTGCACCATCTGT
CTTCATCTTCCCGCCATCTGATGAGCAGTTGAAATCTGGAACTGCCTCTGTTGT
GTGCCTGCTGAATAACTTCTATCCCAGAGAGGCCAAAGTACAGTGGAAGGTGG
ACAACGCCCTCCAATCGGGTAACTCCCAGGAGAGTGTCACAGAGCAGGACAGC
AAGGACAGCACCTACAGCCTCAGCAGCACCCTGACGCTGAGCAAAGCAGACTA
CGAGAAACACAAAGTCTACGCCTGCGAAGTCACCCATCAGGGCCTGAGCTCGC
CCGTCACAAAGAGCTTCAACAGGGGAGAGTGT

SEQID NO. 16

ATGGAGCTGGGCCTGTGCTGGGTGTTCCTGGTGGCCATCCTGGAGGGCGTGC
AGTGCGAGGTGCAGCTGGTGGAGTCTGGCGGCGGACTGGTGCAGCCTGGCGEG
CAGCCTGAGACTGAGCTGTGCCGTGTCCGGCTTCACCTTCAGCGACAACGGCA
TGGCCTGGGTGAGGCAGGCCCCTGGCAAGGGCCTGGAGTGGGTGTCCTTCAT
CAGCAACCTGGCCTACAGCATCGACTACGCCGACACCGTGACCGGCAGATTCA



AAGGACAGCACCT ACAGCCT CAGCAGCACCCT GACGCTGAGCAAAGCAGACTA
CGAGAAACACAAAGT CTACGCCT GCGAAGT CACCCAT CAGGECCTGAGCTCGC
WEBBYOASAPAGACGCT TCAACAGGEGGAGAGTGT  SEQ | D NO.  BGI/EP2008/060834
ATGEAECTGEEifTGWGCTGEEWGWT@ETGEWGECCATCCTGEAEEECEWGC
R A AT T CRARA AR R
AGAGCCBA&E, EEIAGEGEGEGEQEEKX%EX?WEEWE&JCCTA

S a R T E P BRI SBE A 5 CUACCACARCBLLLCC

A@BTWCWW @XBG@'G@@GAMGECG
Q

GAAGGGCTTCTACCCCAGCGACATCGCCGTGGAGTGGGAGAGCAACGGCCAG
CCCGAGAACAACTACAAGACCACCCCCCCTGTGCTGGACAGCGATGGCAGCTT
CTTCCTGTACAGCAAGCTGACCGTGGACAAGAGCAGATGGCAGCAGGGCAACG
TGTTCAGCTGCTCCGTGATGCACGAGGCCCTGCACAATCACTACACCCAGAAG
AGCCTGAGCCTGTCCCCTGGCAAG

SEQ ID NO. 17

ATGAGACTGCCCGCCCAGCTGCTGGGCCTGCTGATGCTGTGGGTGTCCGGCA
GCAGCGGCGACATCGTGATGACCCAGAGCCCCCTGAGCCTGCCCGTGACCCC
TGGCGAGCCCGCCAGCATCAGCTGTAGAGTGAGCCAGAGCCTGCTGCACAGC
AACGGCTACACCTACCTGCACTGGTATCTGCAGAAGCCTGGCCAGAGCCCTCA
GCTGCTGATCTACAAGGTGTCCAACCGGTTCAGCGGCGTGCCTGATAGATTCA
GCGGCAGCGGCTCCGGCACCGACTTCACCCTGAAGATCAGCAGAGTGGAGGC
CGAGGATGTGGGCGTGTACTACTGCTCCCAGACCAGACACGTGCCTTACACCT
TTGGCGGCGGAACAAAGGTGGAGATCAAGCGTACGGTGGCCGCCCCCAGCGT
GTTCATCTTCCCCCCCAGCGATGAGCAGCTGAAGAGCGGCACCGCCAGCGTGG
TGTGTCTGCTGAACAACTTCTACCCCCGGGAGGCCAAGGTGCAGTGGAAGGTG
GACAATGCCCTGCAGAGCGGCAACAGCCAGGAGAGCGTGACCGAGCAGGACA
GCAAGGACTCCACCTACAGCCTGAGCAGCACCCTGACCCTGAGCAAGGCCGAC



AGCCTGAGCCTGICCCCTGGCAAG SEQ I D NO. 17

ATGAGACT GCCCGCCCAGCT GCCTGEECCTCCTGATGCTGT GEGT GTCCGGCA
WOERRGESCGACAT CGT GAT GACCCAGAGCCCCCT GAGCCT GCCCHCAERIB08/060834

TGGCGAGCCCGCCAGCATCAGCT GIAGAGT GAGCCAGAGCCTGCTGCACAGC

TR AT CRRTT GOAC

CW@WC@@@CG@GCGP@V@TOA@AGAGT GGAGCC
CGAGGATGI'GEECGT GTACTACT GCTCCCAGACCAGACACGT GCCTTACACCT
TTGECCECCGAACAAAGGT GGAGAT CAAGCGT ACGGT GGCCGECCCCCAGCGT

SER) TRATCTT CCCCCCCAGCGAT GAGCAGCT GAAGAGCGGCACCGCCAGCGT GG
TGTGICTGCTGAACAACT TCTACCCCCGEGAGGCCAAGGT GCAGT GGAAGGT G
GACAATGCCCT (I:AGAGCGGCAACAGCCAGGAGAGCGT GACCGAGCAGGACA

A\‘ﬁﬁ@%&%@é@i@éﬁ%@%@iw&%w

SERETCECGEAECAGLULD YSPRPMIVISWNSGALTSGVH

R e RS

CHIRCPAPELAGAPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKFNWYVDG
VEYRRK TR ERERYNEA PR R T AN EREV R BN R e R sk

AKGERRERBRGITY BPSROETVRBES SENQI X KANVNFR BMEXVEBHE EPESSOKTT

P%@%ﬁﬁ%%ﬂ@@%@%%’%ﬁ%ﬁ%ﬁ%@m

I%/@/IJ_SII,\\II%;C,'\)Q(PREEQYNSTYRV\SVL TVLHQDW.NGKEYKCKVSNKAL PAPI EKTI

D XK OQERE EPTTERSE

PR S CRVQZS L TEISWEFYRSIW AMEWE SIISBREININYIKY S

N BYR B RS RS T R ER T RY N ESRTRIV R K EPSETIYEIR

T\GAPIVF IRPPEDEQLKSGTASVVCLLNNFYPREAKVQWKVDNALQSGNSQESVT
- QMBS B BYTR A SR SR A RSB L ¥

NRFSGVPDRFSGSGSGTDFTLKI SRVEAEDVGVYYCSQTRHVPYTFGGGTKVEI

Sé@)ﬁﬁ@/ﬁ? FPPSDEQLKSGTASVVCL L NNFYPREAKVOWKVDNAL QSGNSQES
VT  EQDSKDSTYSLSSTLTLSKADYEKHKVYACEVTHQGL SSPVTKSFNRGEC

GAGGCAGTTCTGTTTACCAGGAA

SEQ ID NO 21

CCTGCATGATCCTTGTCACAA

SEQ ID NO 22
Cy5-CCATGAATCAACCAGGCCACCTCAG-BBq
SEQ ID NO 23

GCCCGGTTCTTTTTGTCAAG

SEQ ID NO 24



SEQ I D NO 20 GAGGCAGITCTGTTTACCAGGAA SEQ ID NO 21
CCTGCATGATCCTTGTCACAA  SEQ I D NO 22
WEYBIMDATCGAAT CAACCAGCCCACCTCAG B Bg SEQ | D NCP@BEP2008/060834
GCCCGGTTCTTTTTGTCAAG SEQ BD NO 24 WD 2009/ 024567
PCT/ EP2008/ 060834 51 CTGCCTCGICCTGCAGITC SEQ I D NO
25 Cy5- CCGACCTGICCGGIGCCCTG BBg WO 2009/ 024567
CRETCERAIU®TEBOSBEATCS52 Clains: 1) A nethod to produce
a cell line producing a therapeutic protein conprising
the steps of: a) obtaining a first polynucl eotide
SE@dD&est hat encodes said at | east one therapeutic
protein, b) altering the first pol ynucl eoti de sequence
to obtain a second pol ynucl eoti de sequence, wherein
CyHheCeriT GiapGelcaCd TEedBqgof t he second
pol ynucl eoti de sequence is greater than that of the
first polynucl eoti de sequence and the first
pol ynucl eoti de and second pol ynucl eoti de encode the
same therapeutic protein. c) transformng at | east one
cell with the second pol ynucl eoti de sequence of step
(b) and a pol ynucl eoti de sequence that encodes a
sel ection marker which is capable of providing
anplification of the second pol ynucl eoti de sequence
within said cell, (d) growng said at | east one cel
of step (c) to create a first cell line conprising a
plurality of cells, in nediumthat contains a
concentration of a selection agent that inhibits the
gromh of cells in said cell line which express
insufficient levels of the selection marker encoded
by the third pol ynucl eotide of step (c), such that the



pl ateau of production of the protein encoded by the

second pol ynucleotide is reached wth fewer rounds of
wa@npbiot4s6ati on and/or is reached at a | ower PCT/EP2008/060834

concentration of selectiol2agent than would be

necessary to reach an equival ent plateau of

Claifjsoduction of said protein produced in a cell line
—transfornmed with the first polynucleotide. 2) The
met hod of claim1 wherein the first cell line is

1) A HRILE brodBELBeRA INeS readc.ﬁ@% thbhpedfe %thémpéd?ﬁ;ﬁ‘lsﬁ\g the
praoduced is purified. ? he nethod of claim1l

step§|oki m 2 wherein the codon adapt ation index of the

a) &ﬁsmn@ Bok%@uﬁélﬁmdéiﬂdée fiGe | tha0'?Rb8Es (RN 4. Rad) one
he net hod of any one of clainms I to 3 wherein the

ther{awgqcpmte@m ection agent is reduced to | ess than 50%

b) a‘MéﬂHg Otﬁapm&te@otyau&s&.dym@dmer@é ®ebeGin @n sadat pH@ﬁ@cleoﬂde
he sane nmet hod usnpég the first E? nucl eot i d
e

Sequisge HAEErSB) I olan EIPRATOD sk ohIBS ebeFOrHoPpUDEHeotide

seq@énc‘éeisegﬁetbfé‘ﬁttﬁﬁﬁﬁhaﬂ §ft e lﬂﬁsﬁdpdlyhubﬁﬁﬁdé I33;’6!51uer?d_e"/‘falr'idiltht‘i% first
o the anpunt of. sele en used for the
polyggﬁgotﬁi@t FHylsecgaq pgypucleqtidegnep ‘T meﬁﬁ?eé'gﬁ REHRIB.

c) trefsidinihgat febbEdnd 8Lt the éeﬁéﬁ&BoM&él@&Qfe%éﬁce of step (b)
PCT/ EP2 C())%i/ 060834 of ¢

6
and RO AAOT Seavence: A SOEs PeelRelpe auiTid WHh 3 frrgble of
providingBepliftcatipa b%et%cbhwp@pmuiéotldé ssqdjémx‘el withiragsid elljsed

(@) GBnTRS 2 oo el b {59 dp et mEfel IE e paBreing o
plurgiity ¢ lceld, iiv awamﬁtthatscdrmim adcdneehtestiont dfan seldgtiovh eglent that
oG REEubio! HEIST Toke <Pl 3% R FuPet feuli ey e e
selejiorA nmarkérodndaledr byluke third glolynliciaetider ofi lmm?c)a such that the
t X { t Y .

platg PP RBH e BF Fletorlilid oy B s Secrb R Bhipils s seae
- withafemee rrapredst bt appiitication avddéoreisnreabled: ati an leada ptoacentration of
seleGfiff agthy e RRLYAUEL SRLEAC S G0ER, 'ah UaBiRbRh: 'diiau of
proquastigmuafl eaidi dmtsueqpmd@eed Hat aecelodies trhmsfornimst aypthuttiher first
pmyp‘[“g,ggﬁc{% and a second pol ynucl eoti de sequence t hat

encodes a selection marker which is capable of
providing anplification of the first polynucl eotide

2) The method of claim 1 wherein the first cell line is cultured in bioreactors and the
therapeutic protein produced is purified.

3) The method of claim 1 or claim 2 wherein the codon adaptation index: of the
second polynucleotide sequence is greater than 0.9

4) The method of any one of claims 1 to 3 wherein the level of selection agent is
reduced to less than 50% when compared to the amount of selection agent used for
the same method using the first polynucleotide sequence.

5) The method of claim 4 wherein the level of selection agent is reduced to less than

25% when compared to the amount of selection agent used for the same method
using the first polynucleotide sequence.

RECTIFIED SHEET (RULE 91) ISA/EP



sequence that encodes the therapeutic protein within
the cell line, (c) growing the transforned cell |ine

WO poos@zlisem t hat cont ai ns an increased or i ncrEEFEPIP08/060834
concentration of a selecti & agent that inhibits the
gromh of cells expressing insufficient |evels of the

8) Tﬁ@ |n‘?é3tﬁ%cg’ h}@ th%ﬂé?r‘? fRAebM df RBIBR é’é{a‘ﬂt ‘?@Fédqged &f less than

SucC he concentrati on sel ecti on
5% arg@nt cqmpacrﬁfé '“Pré'@ﬁ mq@t ok galeetive ﬁge’&dﬂﬁﬁ‘ér fog dhe samenmethod

usnnylh&hrs't ol Stdiad skQuérdai eve the sane yield of the

her ape t| c protein froma cell line transfornmed with
a pol ynucl eoti de sequence that encodes a therapeutic

7) Tﬂé%@th@d BP§1§l?r§§ %e?elﬁ @rdé’l@vé!% %E%Eh@“agé'fﬁ @é(re%l@@é@tcp@ss than
ess t . 9) The nmethod of any one of clains

3% Mﬁﬁewwar@%éé tth%raarpfwt iof splestiva ASER \ed &ﬁtth%@ayle ethod

usi %é‘ﬁétt EMI?nGJ@ftﬂ@fseaﬁe@é antigen binding fragment. 10)
he met hod of claim9 wherein the therapeutic protein

is a nonocl onal antibody. 11) The nethod of any one

8) Nf‘néﬂ'\&i Bplodli€e H0caMpieehddliéiRg Geiherdgefic pfotBm compnsmg the
transforned is netabolically deficient due t

stergiafy uption or inhibition of an endogenous ceI I ul ar

a) &ﬂéMﬁi@ a ligst Ebl?n@@éch@@ Qé% Ye QA& @ﬁc&ie@i ﬁBthbraﬁcﬁuﬂc brotein
e

rein the ne to ci ent

whe t r ansf or
whepgin 4, Gef e apaRISUS gk o6 thex {5 feRbenseoR@Etaie! than
0.9.(RULE 91) | SA/ EP WO 2009/ 024567 PCT/ EP2008/ 060834 54
met hod of claim 12 wherei.n the sel ec
b) FRSEPIE 20 CR DR BT dROV IR PR SHIROES dPah Apgodes the
theréﬁ?lmlg:t ﬁﬁr&?"{ ?‘rﬂ:a)seaaﬁld Fbl@n@@écﬂmﬁai Mu?g&nthalt &_nedideﬁ a selection
i fol ate he. e m er t .
mai MRS CEPRE 0 reRang s iRoR e atE dhetngSoyigeotive
seqOénc taamcbdé@thblthMﬁé&tidprbm wighie¢rid call imel ker i s a
nucl eot i d odi pﬂ?(} ut ani,.ne nt h ase and t

I
© BEbes bR Varsfree el st (80Nt AL ARG & Tieieised or
mcrﬁﬂuh\@d:o@ﬁerarajloanef af seleaiiors apehp tlflédi ltM'le:ltel theogtontonef cells
Q
o408 S AL e WL BB R SHE pgygooti
of smpe(bg)éucrH thanthe Lohceritftiohef selectidneagentil thg ineddium ss reduced in
.Q. i ; T .

coFEA 1y BB 0 ERRFE gy B
protefn Mﬁ)( aisatline sahdesndchaith B0pdlyri@lectitie srauéroe tbat emgedes a
t“‘é’%@%‘é@ﬁ&fggﬁ‘: ;(Jggrslss%sge% alé'oo%'ﬂdad]agtattﬁn ?r%em%l%' & Iéﬂethan 0.9.

9) The method of any one of claims 1 to 8 wherein the therapeutic protein is an
antibody, a derivative thereof or an antigen binding fragment.

10) The method of claim 9 wherein the therapeutic protein is a monoclonal antibody.
11) The method of any one of claims 1 to 10 wherein the cell line to be transformed is
metabolically deficient due to disruption or inhibition of an endogenous cellular

enzyme.

12) The method of any one of claims 1 to 11 wherein the cell line to be transformed is
deficient in a nucleoside synthesis pathway.
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of MIX used is 5nM 20) The nethod of any one of clains
1to 19 wherein the cell line is a manmalian cell

WO R098/02436) The met hod of claim 20 wherei n t he BEI/EP100$/@650834
is CHO or NSO 22) A second4cell line transformed with
a second pol ynucl eoti de sequence having a codon

13)a0Ret Methed ofndain t1aiwHebeid! that sdledtiddnmarkdrrigt a polynucleotide

endRi ey ol SR BH R arge pelSiopedentis e aniiplate

same therapeutic protein and further conprising a

t ird ol cle e _seque that e des, a
14)gtheoehe Shilrieb S Whetsin e Sifoiaeds sRUsURE ng

anplification of the first polynucleotlde sequence

erein said second eII i oduces
1)o7 et BE cor Bt o bhcer ufe helbchion fatker is a
poigmidiedtite entadims Gunaratlhevnyhmaa?aecbrfd thetsefeetiymagérntad ndthionine
UIF ncadi ng said therapeutic protein when both are grown
SUSY'™BF ect abl e medium ' 23) A second cell line
transfornmed with a second pol ynucl eoti de sequence

eu tei.n an d _has a.c
16,1 rafRaR ot CEARTL 1 4F BvlieRoil o Sakippy BES@Roption
is r(aﬁtlutﬁ t6 Arhie®\a pRatydD Mﬁleﬂﬁg#bﬂactw / EP2008/ 060834 55
0.9 and further conprising a third pol ynucl eoti de
sequence that encodes a selection marker which is
17)c B biethodf of any\varati ofgciaims 1 o dGtwhaneio fthe: fivalsydeldrisl greater than
I sequence, wherein said second cell
osgft 'X%Hﬂgg%:aeag&a hi gher yield of said therapeutic
protein conpared with a first cell line transforned
10 Bl nSY B BLERL 195 1205RR 0 SAICL EUR AT useo
lSlasﬁatbalaﬁoraM index that is |less than O. 9. 24) A vector
conprising at | east one expression cassette containing
an open reading frame with a CAl score above 0.9, and
19)aTheemeingd @% pny 98¢ of claiss dite d4cndt 14 taj 1r$gwla¢fe|n the concentration
of RIUsbd ¥ sel ect abl e marker. 25) An anplified
expressi on cassette containing an open reading frane
with a CAl score above 0.9 contained within a host
20)CRld m¥iRSH 8f by bie BPGAIRY VR Yo WhékeAnk Qeﬁ‘lﬁ%fﬁs%ﬁ#ammalian cell
expressi on cassette containing an anplif e
lingse| ect abl e marker. 26) A cell |ine conprising a vector
according to claim 24 or an expressi on cassette
accordi ng@t o claim25. 27) Acell line or its pr ogeny

21)obrednpthed of ggim RQ wheteip theosellding inRHQr N$Gi ms 1 to 21.

22) A second cell line transformed with a second polynucleotide sequence having a
codon adaptation index that is greater than a first polynucleotide sequence wherein
the first polynucleotide and second polynucleotide encode the same therapeutic
protein and further comprising a third polynucleotide sequence that encodes a
selection marker which is capable of providing amplification of the first polynucleotide
sequence, wherein said second cell line produces a higher yield of said therapeutic
protein compared with a first cell line transformed with said first polynucleotide
encoding said therapeutic protein when both are grown in selectable medium. °

23) A second cell line transformed with a second polynucleotide sequence. that
encodes a therapeutic protein and has a codon adaptation index that is greater than
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28) A cell line containing an open reading frane

operatively linked to an anplifiable selectable
worasor@e4seher eby the said open readi ng franme haBCHEERADS/060834

score of greater than 0.95529) An anti body produced

by the nethod of any one of clains 1 to 21 wherein the
0.92d4MNdi faarer WWWa mlrmbdlmlea;hdé eaqmemeehbtea\cyadéﬁ ais@lection

mafBa AR FoBEHIe A BRI p R SAIER  UDPr e PRe. ARG ot

sec@feneeﬂywrri]mancs‘alct bédomsl cﬂelltlmeai?%tegie high&reyielanifi satlihesapeutic
eavy chai,n cos e

PFOB%'%aéeBafeaév'{?ga E’ﬁé %Ll%/ A éAfSrfS?B?'émf'Fgé/%'gete8°°d'”g

santhevbﬁétﬂlmprdtéTe va'rdrelbosiald Slrd'tqaolwtmlwtme ims 9% %odon adaptation

| at ed An anti body produced using the nethod
md%ﬂf@ﬂv\/ (h P%gq'ai nms 16 to 19 wherein the antibody's

heavy chain is 97% gl ycosyl at ed RECTI FI ED SHEET ( RULE

9 Al EP 24567 PCT/ EP2 06 4. 33) An,.
2 e TR B R PR NG S RiESHer Faa sl GoNyAiding 3obeh refding
frarok avitiisa CAl ac@re ativwedl.9, dritea sacdndoexgyessidreaassetté @ontairdng an

0 4) The anti body of any one of clains
amgﬁ %éﬁe%éégé'%k he anti body is nonoclonal. 35) The
anti body of claim33 or 34 which is an anti-13-anyloid

251284 aR\%‘ﬂﬁaq ggp)érg%—%gr}] ?gé%e?@s‘y@(‘j?% %ﬁ% r%zfia% P@gh‘ﬁ@ fPQﬁ? %ith a CAl
scoa:h abwes@almntfme@fw@mgaIhbst\mlIMerRlE@s' bsetEtD/@}HEE(‘éd(tRlaL@cond
exp%gsidnséogsggtte containing an amplifiable selectable marker.

26) A cell line comprising a vector according to claim 24 or an expression cassette
according to claim 25.

27) A cell line or its progeny obtainable by the method of any one of claims 1 to 21.
28) A cell line containing an open reading frame operatively linked to an amplifiable
selectable marker whereby the said open reading frame has a CAl score of greater
than 0.9.

29) An antibody produced by the method of any one of claims 1 to 21 wherein the
antibody produced comprises at least one heavy chain and has less than or equal to

5% of Non-glycosylated heavy chain

30) An antibody produced using the method of any one of claims 1 to 21 wherein the
antibody's heavy chain is 95% glycosylated

31) An antibody produced using the method of any one of claims 16 to 19 wherein
the antibody’s heavy chain is 96% glycosylated

32) An antibody produced using the method of any one of claims 16 to 19 wherein
the antibody’s heavy chain is 97% glycosylated

RECTIFIED SHEET (RULE 91) ISA/EP



WO 2009/024567 PCT/EP2008/060834
56

33) An antibody produced using the method of any one of claims 1 to 21 wherein the
antibody’s heavy chain is 88% glycosylated

34) The antibody of any one of claims 29 to 34 wherein the antibody is monoclonal.

- 35) The antibody of claim 33 or 34 which is an anti-B-amyloid antibody.

36) The antibody of claim 35 which has a heavy chain sequence of SEQ ID NO 18
and a light chain sequence of SEQ ID NO 19.
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