~ Procedure for obtaining cell lines in protein-free
nmedi a and cell line obtained by the nethod. Field of
the Invention: The present Invention relates to

bi ot echnol ogy, specifically to a nethod ofy fi '
stable cell clones adapted to serum and p”"lmll m llsll
medi um by a two-stage adaptation process. Baqhglggqun

of the invention: Since the devel opnent of the™In
vitro cultivation of mammalian cells the demand for

| arge scal e production of these cells has Increased
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Several recombinant monoclonal antibodies with potential use in cancer and
autoimmune diseases therapy and dlagnostic have been expressed in NSO
myeloma cells at Center of Molecular Immunology. US 5,891,996, describe the
obtainment of the chimeric and humanized antibodies against Epidermal
Growth Factor receptor (EGF-R), useful in diagnosls and therapy of tumors
expressing said receptor. WO 97/19111 describes anti-CD6 monoclonal
antibodies useful in diagnosis and therapy in patients suffering psoriasis.
Gavilondo et al. in Hybridoma 9 No.5, 1999 reported an anti-CD3 monoclonal
antibody called IOR-T3a
For protein-free culturing conditions, various techniques have been developed.
Thus, specifically defined, complete protein-free media have been developed

which allow the cell growth under protein-free conditions.
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whi ch allow the cell growth under protein-free
conditions. WD 97/05240 descri bes the expression of
reconbi nant proteins under protein- free conditions.

JP 2696001 describes the use of a protein-free medi um
for the production of factor VIII in CHO cells by
addi ng a non-ionic surface-active agent or

cycl odextrin to increase the productivity of the host
cells. To increase the effectiveness of these

addi tives, the addition of, e.g., butyrate and lithium
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r-8RABC ELIRCArdtOfrowNir PR - GRtdinihh "@Rdiund at a high density on
carriers, and subsequent perfusion of the immobilized cells in protein-free
medium dur'ing the production phase, wherein a continuous liberation of
protein Into the cell culture supernatant was found. There, the cells were
maintained for less than 10 generations in protein-free medium.

Previous methods for the successful preparation of a large-scale cell culture
under protein-free conditions have been described for continuous cell lines; in
particular VERO cells (WO 96/15231). There, the cells are grown under serum-
and protein-free conditions from the original ampoule up to a large technical
scale of 1200 liters.



particul ar VERO cells (WD 96/15231). There, the cells
are grown under serum and protein-free conditions
fromthe original anpoule up to a large techni cal
scale of 1200 liters. To adapt cells Initially grown
under serum containing conditions to protein free
mediumis a rather troubl esone process which usually
takes long tine; in addition, It has repeatedly: been
found that the yield of expressed proteln and the
productivity of reconbinant CHO cells greatly drops
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protein-free medium The nethod of the present

i nvention consists of a two stages process during
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TWbasthye Sdapteiontvrdeli mré‘s)ﬂﬁpﬂab:mﬁret hediem.ti cal
sta the reduction o

THi BRGEUR, o BUEes, PRndhe Rttt resy Fa AR RS 1 pogsibls, t
carryp @ut amt diretik cpreasduref§ op caulalpteitionn frdou tderug-suppternented or
seg'?rg‘l}rgé ﬁ%d&"é?{’,g’d&em ﬁtg?gr?%geqrﬁtl on. The non-critical

ei1so usua ween 5 and 0.5 ng/ L of
Trteomthod of the present |nvent|on consists of a two stages process during

adaptation of cell lines to protein-free medium (PFM).

The first step which is consider as a Non critical stage: the reduction of proteln
contents occurs without the lost of cell viability and there is not an important
decrease of population doubling time in each step of protein concentration. The
non-critical stage is observed usually between 5 and 0.5 mg/mL of total
protein concentration in the culture medium and the culture shows almost the
same growth rate that in the initial culture medium.

This first stage starts with cell line viablility between 80 and 100% and cells are
grown In culture media with consecutive protein concentration reduction up to



protein concentration in the culture nedium and the
culture shows alnbst the sane growh rate that in the
Initial culture medium This first stage starts with
cell line viability between 80 and 100% and cells are
grown In culture nmedia with consecutive protein
concentration reduction up to a critical protein
concentration at which cell viability drop to 0% This
protein concentration is the start point for the next
stage. The second step which is consider as a Critical
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Inr gmtmoﬂetggﬁm@ethgoﬁ@d of non-critical stage and the critical protein

concentrations it's necessary to carry out an stepwise adaptation, by serial
dilutions of the cell culture in the desired protein free medium reducing two
fold the protein concentration each time (Table 1). This reduction can be done
by the decrease of serum concentration or supplementing the basal medium

with different levels of some rich in proteins serum substitute.

Table 1: Stepwise reduction of protein concentration in order to determine
critical concentrations starting from a culture medium supplemented with 5
mg/mL of protein (equivalent to 10 % of fetal bovine serum).



by the decrease of serum concentration or
suppl enenting the basal nmedium wth different levels
of sone rich in proteins serumsubstitute. Table 1:
St epwi se reduction of protein concentration in order
to determine critical concentrations starting froma
cul ture nedi um suppl enented with 5 ng/nL of protein
(equivalent to 10 % of fetal bovine serun). Step Tot al
protei n Equi val ent FBS Nunber concentrati on
concentration*, ng/m.0/0, v/v ---- - 15,00010. 00
22.5005. 00 3. 2%=n2.|F0tal Prdadeinl] BGuibdledtlZBS | . 0. 60.
60. 1560. 30 7[, {00 Le d.| EBS- Fet al, Bovi ne Serum
PFM  Pr ot ei nw'gggrl\égl'i\ﬁf&gr% @é‘FE’}ﬁr%ﬁﬂ*a ni ng Medi um
-——*—The t-0tal protein cong/amt of theéeihtal---povine serum
I s consi der ef—abott—56 06"“/ fr—Bet B to—start the
adapt ati on pfocédurie t?fe gel | 5 sh&ul@ be frai nt ai ned
with nore than280 |% o2.50Dabi|ity 5.00T-fl asks in the
standard nedr-tumststat-t+ysegnptpyed 5* ettHtire the
cells. The apaplatijon process||s ch?y out step by

step fallow hg 4tades @0&25ri bpd kkeRSow. {. Seed 3
-wells | n t-he . H - ?;%:fgw C""’P“"'a't(fg{jm“t"h_" ..econ'bi. nant. .. .
cell line wuking the standard| cell”"culture nmedium
(with the injti@al prot@ilA6bconcent r&BOon).
7 0.000 0.00
Legend: FBS- Fetal Bovine Serum

PFM- Protein Free Medium

SCM- Serum Containing Medium
* The total protein content of the fetal bovine serum Is considered about 50
mg/mL.
Before to start the adaptation procedure the cells should be maintained with
more than 80 % of viability in T-flasks in the standard medium usually
employed to cuiture the cells.
The adaptation process is carry out step by step fallowing stages described
bellow.

i. Seed 3 wells In the six-well culture plate with recombinant cell line
using the standard cell culture medium (with the initial protein concentration).
The cell density should be in the range of 1 to 5 x 10° celis/mL. After 48 hours
a half of the supernatant is replaced by fresh protein-free medium, thus
rendering a final protein concentration which is 50% of the starting condition.

li. Each 48 hours the supernatant is completely replaced by fresh culture
medium with a protein concentration which is 50% of the starting condition.

lil. The cells are grown to confluence under this protein concentration.

iv. Cells from step iii are seeded in at least 3 wells at a density in the
range 1 to 5 x 10° cells/mL in culture medium with a protein concentration
which is 50% of the starting condition. After 48 hours a half of the supernatant



The cell density should be in the range of 1 to 5 x

105 cells/nL. After 48 hours a half of the

supernatant is replaced by fresh protein-free nedi um
thus rendering a final protein concentration which is
50% of the starting condition. Il. Each 48 hours the
supernatant is conpletely replaced by fresh culture
mediumwi th a protein concentration which is 50% of

the starting condition. iii. The cells are grown to
confl uence under this protein concentration. iv. Cells
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final protein concentration which is 75% of the concentration of the previous
step.

xii. Each 48 hours the supernatant is completely replaced by fresh
culture medium with a protein concentration which is 75% of the concentration
of the concentration in step (x).

xiii. The cells are grown to confluence under this protein concentration.

xiv. Steps from (xi) to (xiii) are repeated, during each cycle the protein
concentration is reduced to 75% of the concentration of the previous cycle,
then this procedure is repeated up to reach a protein concentration which does



which is 75% of the pre-critical protein

concentration. After 48 hours the 25% of the

supernatant is replaced by fresh protein-free nedi um

thus rendered it a final protein concentration which

is 75% of the concentration of the previous step.

xii. Each 48 hours the supernatant is conpletely

replaced by fresh culture nediumwith a protein
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the concentration in step (x). xiii. The cells are
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Examples:

Example 1: Adaptation of recombinant cell line hR3 to protein-free medium.
The recombinant cell line hR3 was obtained by transfection of the myeloma
NSO cell line with the vector constructions to express the light and heavy
chains of the humanized anti-EGF human receptor hR3 monoclonal antibody.
The adaptation of this cell line to protein-free medium was carried out
following the procedure Previously described, by two stage reduction of protein

content of the medium.



the anti bodi es secreted by this cell |ines. The cel

i nes obtained by the nethod of the present invention
growh in protein-free mediumstably for at |east 40
generations. Exanples: Exanple 1: Adaptation of

recombinant cell line hR3 to protein-free medium The
reconbi nant cell line hR3 was obtained by transfection
of the nmyeloma NSO cell line with the vector

constructions to express the light and heavy chains
of the humani zed anti-EG- human receptor hR3
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The results of calculation of the critical concentrations and adaptation rates
Vadapt. @re showed in the Fig. 3 and 4 respectively.

Example 3: Adaptation of recombinant cell line T3Q to protein-free medium.
The recombinant cell line T3Q was obtained by transfection of the myeloma
NSO cell line with the vector constructions to express the light and heavy
chains of the humanized monoclonal antibody T3Q which recognize the CD3
receptor on human lymphocytes.

The adaptation of this cell line to protein/free medium was carried out
following the procedure described in the point 2, by two stage reduction of

protein content of the medium.
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Figure 4: Correlation of the total time from the start of adaptation procedure
with the natural logarithm of the inverse of protein concentration for the T1hT
cell line. Values of adaptation rates for T1hT cell line - 0.0014 mg/d.

Figure 5: Corrélation of the time needed to adapt the T3Q cells to each
protein concentration (after recovering of the viability and doubling time) with
the natural logarithm of the inverse of protein concentration. Values of critical
concentrations for T3Q cell line: - 0.63 mg/mL of total protein concentration.
Figure 6: Correlation of the total time from the start of adaptation procedure
with the natural logarithm of the inverse of protein concentration for the T3Q

cell line. Values of adaptation rates for T3Q cell line - 0.0172 mg/d.
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ili. The cells are grown to confluence under this protein concentration.

iv. Cells from step iii are seeded in at least 3 wells at a density in the
range 1 to 5 x 10° cells/mL in culture medium with a protein concentration
which is 50% of the starting condition. After 48 hours a half of the supernatant
is replaced by fresh protein-free medium, rendering a final protein
concentration which is 50% of the former condition.

v. Each 48 hours the supernatant is completely replaced by fresh culture
medium with a protein concentration which is 50% of the former condition.

vi. The cells are grown to confluence under this protein concentration.



mediumwi th a protein concentration which is 50% of
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confl uence under this protein concentration. Iv. Cells
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density in the range 1 to 5 x 105 cells/nL in culture
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xii. Each 48 hours the supernatant is completely replaced by fresh

culture medium with a protein concentration which is 75% of the concentration
of the concentration in step (x).

xiii. The cells are grown to confluence under this protein concentration.

xiv. Steps from (xi) to (xiii) are repeated, during each cycle the protein
concentration is reduced to 75% of the concentration of the previous cycle,
then this procedure is repeated up to reach a protein concentration which does
not cause any lost of cell viability and decrease in population doubling time,
When the cells are transferred to a medium with lower protein concentration
and they are able to growth without any lost of cell viability and decrease in
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