WD 2007/ 123489 PCT/ SG2007/ 000100 1 METHOD FOR

RECOVBI NANT PROTEI N PRODUCTI ON I N CHO CELLS FIELD
wabeog/1zzasent i on relates to the fields of biotertmesémyy000100

and nol ecul ar biology. The invention particularly

relates to novel genes from Chi nese hanster,

Cricetulus griseus, and theluse of these genes for

enhanci ng reconbi nant protein production in CHO cells.

SIRPARD BOR RBECOMRBINANTRROTEIN RIVO DARITDICGNIN CHO CELLS

t hat over-expression of heat shock proteins, for

exanpl e, HSP27 and HSP70, in CHO cells results in
Ficmproved culture viability, extended culture tine and

i mproved protein yield. According to a 1St aspect of

the K

TRiSREio 1'}819{&% #&{hg fyggc}se gﬁmélogg ﬁ&&.&qléfma‘% B EHS The

an@ﬁa@lh@@?l@darlwlatmo navel gsops Ergm anme hamisteay Crzeqﬁ@l@k griseus, and

thePis@ o8 tHRsé Serldp fcsr%ﬁh@ﬁ%ree@ﬁ{eﬁl%ﬁpbr&@nﬁp&ahéuo\Mh@H@ 38lls.
not been so nodified referably, the cell is a

Chi nese Hanster Ovary (CHO cell, preferably a CHO Kl

S@Ei ‘gATCCCCL 61). Preferably, t he cell is a

Ny cell. Preferably, the cell is engineered by
i ntroduci ng an expression vector capabl e of
expfas sivegtiemis taeert osthgclemonsitasion thaiower-¢wpression afheatrshock

prABRE FHOEx RS, ?{gP27%ﬁqﬁf}§Sml Yo CLIDReBY Pé’sﬁﬁﬁ@iﬁlp\f@@dqulth?e
| ected fromthe g gp con5|st|ng of . pl RES-
Vlﬂgﬁ}%ﬁ@@ cu BF?{E@G (BPERYCE PEBYNHALp| RES- 27/ 70
(Figure 3C). Preferably, the cell is a stable cell
| i né\ccaydatyl te adf apat oéﬂmrpes&hngvéﬂmnhwaqor@h@e:k Cricetulus griseus

CCIP(N?I cﬁllgmfogﬁ?edeﬂr%?el ka(ly tg@ﬁettwg ?_@@%{??e%s %§ 1 ﬁle%ﬂ}res%ﬂ% of a heat

sllQﬂSFPchtemdﬁrpp11 smdatedheospayeé ce c@E@nothOtZoeeu so dified.
encoded by the sequence SEQID NO 1. Preferably, the

cel PL%QB@S&Q%eH‘ 94 Ohlks@NBUBEr Obaklee@l®eAKpRIR48) B CHO-K1 -
lgégl q@%E‘)erabl y, the HSP70 conpfises t he’ 'sequence
ce B is encoded by the sequence SEQ ID
3. WD 2007/ 123489 PCT/ S&007/ 000100 2 Preferably,

théPﬁﬁéﬂabl@}(@t@SBeﬁa eHO-ghKry @fiount of both HSP27 and
HSP70. Preferably, the engi neered cell di spl ays an

ext %Pe%rgglgo{he %8 ltlsué'negn%eep% b%l AR g&uecgngt A eaxpresglon V\é\'ic?tlo% cr:]aplagle of

exp1essmg the heat shock protein into the cell or an ancestor thereof.

Preferably, the expression vector is selected from the group consisting of: pIRES-
27 (Figure 3A), pIRES-70 (Figure 3B) and pIRES-27/70 (Figure 3C).

Preferably, the cell is a stable cell line capable of over-expressing the heat shock

protein.
Preferably, the cell expresses a higher amount of heat shock protein HSP27.

Preferably, the HSP27 comprises the sequence SEQ ID NO: 2, or is encoded by the
sequence SEQ ID NO: 1.

Preferably, the cell expresses a higher amount of heat shock protein HSP70.

Preferably, the HSP70 comprises the sequence SEQ ID NO: 4, or is encoded by the
sequence SEQ ID NO: 3.



Preferably, the culture tine is extended by between 36

and 72 hours. Preferably, the engi neered cell displays
w@2aehz4ed or reduced apoptosis conpared to aPCEBG2007/000100

whi ch is not engineered. Preferably, the engineered

cell displays a higher viability conpared to a cel

which is not engineered. Préferably, the engineered

cell displays a slower rate of viability |oss conpared

t 0 Peefeably, thsicel ekiresset a dipenaaod of Bo@fIES B ahd HRR70.

engi neered cel | displays a del ayed or reduced

eXPERTLO, ke AlineBORBLPLIEIPLK Bl SRIRH SR EShbared 10 a
Cﬂhﬂﬁ%@ﬂsn@ﬁgeﬂe@ﬁéd fromthe group consisting of.

caspase 2, caspase 3, caspase 8 and caspase 9.

Pr ebesfalbly, (hexRieeHindis@ktchhe] BPBdtivedd $6 ARl KBhours.

delayed by betmeen 24 to 48 hours. Preferably, the

engi,neel i ncr. nt

co PRTAED. Hshefe gl FYERRTT AERET draedi g RS pompared
to 4 selhwhicknghoieegmdere®r ef er abl y, the i ntegrated cel

vi abl e density (ICVD) is increased by at |east 50%

pr ei’?erf@l}%?y e ch gl §$1eg o d{é‘gl a‘?ﬁ%ﬁ@tr \QQCLIM’[ a{% to 3 cell which

%. nos{ prefeéerably at st 120% Pr Y,

154%§ﬁ$mﬁ%? ase results froman increase |n the HHX|num

cell concentration attained in culture, or an

ext ersémablyi fhe@:ugﬁnaﬁed telf eéisplaps a sibwboiake of WRilEfigriakd gompared to

10&P%nﬁMQSn&%x%%w%F i s capabl e of enhanced reconbi nant
‘ % ssion conpared to a cell which is not

englneered Preferably, the reconblnant(gkotein is a

gl yEumiereblei the epgiaperedbely displesy 4 delayedyor reduced exprbssjon of an

apdpi&tivih Slker 95111198?%9([ 5564 WEER 'Iﬁbﬁdt‘%ﬁ ink&¥tgrferon-y is
i ncreased by ‘about 1.8x, preferably about 2x, nore

Drehel bl B0oul 2 Sl i RS e erawe enistige of cgspase

2,@&ﬁma§pa&pamﬁ8adw$ammesént invention, a cell line
conprising a cell according to the 1St aspect of the

' nviaﬂagél%‘l’yt prr g%ﬁ%?%@%{b&)’g#i@ &RLris déﬁﬁ bdGeen 24 to 48

accor di ng aspe e presen vent on,
hows| | culture conprising a cell according to the 1St
aspect of the invention, or a descendant thereof, or a

cel P1e|fd:1ﬁBlyaﬂ16 thﬁh@@eﬂ Bell higplAyFartizprade i@finfebRited cell viable density
t of t he present Invention,

spe
ARS8 G Gl i} PR G ibn. human ani ra
conprising a cell accordlng to the 1St aspect of the
i nvEreférably, te istcgiatdent amble ddnsite AL VIPrieieredsed by at least 50%,

preRrhiNGhHIHS: 7864, SEHS preferably at least 100%, most preferably at least 120%.

Preferably, the ICVD increase results from an increase in the maximum cell

concentration attained in culture, or an extension in culture lifespan, or both.

Preferably, the engineered cell is capable of enhanced recombinant protein

expression compared to a cell which is not engineered.
Preferably, the recombinant protein is a glycoprotein, preferably interferon-y.

Preferably, the yield of expressed recombinant interferon-y is increased by about
1.8x, preferably about 2x, more preferably about 2.8x.



We provide, according to a 5th aspect of the present

i nvention, a nethod of expressing a reconbi nant
w@e@rarysd rom a host conprising an engi neer ed B€I/5G2007/000100

according to the 1St aspect of the invention.

Preferably, the reconbinant protein is a glycoprotein,

preferably interferon-y. Pr®ferabl y, the yield of

expressed reconbinant interferon-y is increased by

abo}!ll{e:le ik. %v1d&{ atedraibk Yo abBuispelx of ﬂﬁrpeespneheeraininya cell line

cmqpélspﬂgta c§ agﬁ%rl ﬁ%&oz]ge f g?,stg? g}e )}nv?}%l%gl’rr%t aﬁc%&l:end\éﬁﬂ tﬁgleof

conducted in a bi or eact or, preferably in a batch or
f edWelpatiGtie, mecdrdihg tThE " mspest af thie prasatt isyention, aoegt oulture

Lo ool 0 a6 £QEREH @I Beredf,
COI@QS% u(ielﬂ ﬁgélfagg%gthIl%gt A@E&%Eﬂgr%?g@% HSP27 havi ng terr?e e

Cellé@ﬂ@é‘?féélnSE@)ﬂ}@ Negpeot ofdhe mveiny hent i de havi ng at
| east 99% identity thereto, or a fragment thereof of
at Aeaeﬂ‘ adfece ofthic guises: inesitidneheretis plovited alisasgsixond-human

mug ?1]\/C elﬁr%?}%gt %eét ecclorsdmrﬁ,atozh%le q g&ltoéf glf;e 1%10%1’(1%'31?)3/1;%%?3'0 dant

thereofyprafsiably Griatiloegubars. gri seus heat shock protein
HSP27 having the sequence SEQID NGO 4, or a

pol yf ngj%wqg eﬁ@(\/ﬂdﬁ% 8t SIthea@ﬁéct 9PN ipplashd 1hyeﬁtfd>ﬁr ghRthodrofa
fragment thereof g}gst 15 conti quous r

expmﬁlea aﬁa@%@mm%@ew FI0 £ &0H CQBPFIaE AN R&%Pﬁ‘fi r‘faﬁf‘%""é‘ﬂng to
the 8t Rspeas PRt idfentib® present invention, we provide an
i sol at ed polynucleotlde conprising a sequence which

ool iR b PR st s L HAd el R SOy

(HSP27), a nucleic acid having at |east 99% i denti t%
th ePl&f@ablwtha yfeﬁchgfﬁamess¢deuee@ﬁbmantanterfblem3}t is jmcreased by about

1.8% ?\&EI{( 9&%?}8 e#’uﬁ%% g#il 2 p?%%gg‘%? ?J&y&grg;akéaecohﬁé’&l@m H&at cell

whmlzrsre@zso@ngm@méo 4 Preferably, the isol at ed
pol ynucl eoti de conprises the sequence SEQ ID NGO 3

( HSPI%@& abl@, tRYeABh&d Bebtiradiing bidred s bre@@8bly denbatcl or fed-
ther a or a fragnment thereof of at [east 15
ou

at@b’ﬂf@f’@ s residues encoding a pol ypeptide havi ng heat
shock protein activity. W provide, accordi n%@é
asp€n¢ peertt ieventivein |a(6H’ asmct,@r@vlé@sa,mﬁolg‘@ql]p@ ptide compnslng

a szrc?zfu%s%ms)éma éf?élpc;c?ﬁ)%tgﬁ H@lﬁfﬂ{a’vn&Ctﬂp gd eﬁ&a %QQDrNO 2,0ra

eot | acco portl on he
pol@m@g |hyv1|ng ﬁk}@gstt%‘yaldp@@tmtlaqr@tpyorsae@%@ﬁ@g t 1qrﬁ%f of at least 15

cmﬁ%ﬁ%s@%ﬁﬁﬁeﬁﬂ%ﬁ%@@h&@mk%r&fnn Qtiviegt i ng expression
sai d pol ynucl eoti de. Préferably, the expression

seqpenge | s S-27 Pref er
SCUEDE b P B A TS e sl AR Y Dot pepic
corPpiefieg alrilz §cetildsegréseps b slmmkspewxamrfé%Pﬂsthme 3gqueoce SEQ ID
O(. F', s Sol%lg:gptlde having at least 90% identity thereto, or a fragment thereof of at

least 15 contiguous residues which has heat shock protein activity.

According to an gh aspect of the present invention, we provide an isolated

polynucleotide comprising a sequence which encodes such a polypeptide.

Preferably, the isolated polynucleotide comprises the sequence SEQ ID NO: 1
(HSP27), a nucleic acid having at least 99% identity thereto, or a fragment thereof of at

least 15 contiguous residues encoding a polypeptide having heat shock protein activity.



There is provided, in accordance with a 10th aspect of

the present invention, a nethod of producing a
w@oioypesd de conprising: (a) providing such anPCT/SG2007/000100

expressi on sequence and a regul atory sequence, in

whi ch the regul atory sequence is capable of directing

expression of the polypeptide fromthe pol ynucl eotide

sequence, (b) allow ng expression of the polypeptide

fr amfhe X ReRtdborRAVRBEER wﬁﬁﬁrsegmtse@heneé SEKEID NO: 3

(Hsggwl at or eafcé? e?vgﬁge ﬁtfeas? g%%é&?n%%f J[hteﬁe ,Ic%\?gur ; fe¥1!t ﬁl%leolf‘Sf at

leasptt @vmdguaumidmls egwpiigsi podypeptidd keetviimgheat pilt@k@r@min)@ctwﬁy
up-regul ating, the expression of a HSP27 pol ypeptide

h aVW@ %C(F\/l&ee g@d}ﬁﬁ‘l\gsc@ QW 5Bkt e luRzeh@)n ?ancé'kgﬁzsﬂgﬁ’ 3l uerice

1ip ot’i ing a sequence sh ovvq
prefieppbly retpressionrEFion PIPICHIE Astioh BRLYBYS «iife aeé?fﬁmg\m a portion
the@épcylje%l ﬁﬁl@&ft@'aﬂgglﬁl@to@ s'leauencastﬁe edgultftortyBequane bipable, of

. a.nmetho ating, preferably

”eﬁBng%ﬂFséiann]%rsaidr@%é@}gF@ﬁ Fon of a HSP70 pol ypepti de
having a sequence shown as SEQ ID NO 4 or a HSP70
pol Brafecd téytthelexjirassiangsequaee il BESsHoliigwe 38Q | D NO: 3

in acell, preferably a Cricetulus griseus cel
AcCCHL yttﬁe gsmmla&aﬁﬁltce?sf RS- @$ant 3B§1V6nt i on,
we pr ov such a meth for:™ (a) extending the

culturetlme of a cell ora ri,sikng the
cel frelepatly dPa BYRreHPn HEHRSE S I§J8~15§n%ﬁ %&ﬁgﬁreé%)( b)

del ayi ng or reduci ng apoptosis |n the cell or a cell

| i MEhere iumbvﬂbdil,gntabcmrdzaich withe) 10 ’mspeztsvrftig: prbgent invention, a

met 18?& 1'@%13401 2 vﬁ %?Lﬁe & ﬁlsﬁfﬁ keg §J§ ?ﬁg %ﬂ %‘,ﬁ %533 Eﬁﬁ)n sequence

andeelegulgtorn sespkhce, nrnwh@bﬁlmegulﬁ@rx prejuprde)is cqpap lréyﬁu%&g

exp?éssmﬁ%'f%eﬂ&ﬂ&ﬁh%h@é Blogs b gﬂlyﬁﬁcl%’u(ﬁF&@@&&&é Qb}]@lﬁdiﬁhg expression
tgre er ab @y caspase 2, Casgase

aBpBeptsle ffgm e aipression Sougpse H‘f}dﬁb%@wi of ﬁ}eﬁag‘tlﬁ@ry sequence,
andC(@) bptiddiaBy uabliyg thy pobetpwien 24 to 48 hours; (f)
| ncr easi ng the integrated cell viable density (I CVD)

n%? glg | kth ot Ce‘{h%%%,% ?rF We{ﬁ%ggZtlngé%ﬁatppom]grbénllé]ﬁodulatlng,

plepn dfle np-mdagulmng], d@gﬂ[xpm%m Abe HS BY @pbflpgm;cye }@f/lqg@a@ﬂuence shown
as §1%g%?) NOSE oP4 ﬁs@@@?g}ynaéle&mavﬁ%%"@e qb&ceish&kRaSERQ ID NO: 1

max! num cel ncentr alon attained in culture,
in gellapreferply & icar e gIEGHs &Y f espan, or both, of a
cell line conprising the cell; (h) enhanC|ng t he

expressboide Oefccard‘il%:mni)l Maazpeqp obthei inyenpioaf @matilog comprising
mog}ﬂ)ég %r oLg {a%}.}/ n}%%ee#blpan% etfl@?}fﬁéeés tnlecfff aeH§’15‘7(y }Igolg%( )}f'{’lg‘é Bh¥ing a

ri S
seqablmﬂtshawaﬂs SPeH2 N&b 4yorali B3R 7 02polymwskee 16@ bwéngxms?qt@@%ﬁﬁhown as

SEé BNOFYEL Bk RRbflBY 2L,2001ReheS &M, aspects of the

esent ~i NVERti'on are set out in the acconpanylng
I ndependent and, dependent clains. Features o

10D ARBTIEP L RS BB GERBNIBHETHO LT SR S URBF o or
(a) |eﬁféﬁ@1ﬂ@ digngulakating da calhpr apell Ahecommikingthe @elj praferabisby

between 56 anél 92 1!)]1%85 e(b?)((igllailﬁllgtolr ¥ed§.’1§1‘hg %ﬂ&ptoﬂs EIP&]C% B0l cell line
comprising the cell; (c) increasing the viability of the cell or a cell line comprising the cell;
(d) slowing the rate of loss of viability of a cell or a cell line comprising the cell; (¢)
delaying or reducing the expression of an apoptotic marker, preferably caspase 2, caspase
3, caspase 8 and caspase 9, in a cell or a cell line comprising the cell, preferably by
between 24 to 48 hours; (f) increasing the integrated cell viable density (ICVD) of a cell



The practice of the present invention will enploy,

unl ess otherw se indicated, conventional techniques
wotoochzasst ry, nol ecul ar bi ol ogy, m crobi ol ogyPCT/SG2007/000100

reconbi nant DNA and i mmunol ogy, which are within the

capabilities of a person of ordinary skill in the

art. Such techniques are exglained in the literature.

See, for exanple, J. Sanbrook, E. F. Fritsch, and T.

line Wﬂﬂpﬁﬁﬂng thel&B9 premhlﬁi(? Ubly € leﬂt(ﬂ@%] @reférabBiun d@ts0 506, more

1eﬂé/§n@§r%{1e§ﬁ/f®“‘)§,§§o Agtardlny A RS body: G ngrf%ggg% EBGRRD cell

congretiatioh ettaupiinemtntes pr Quettentonin st e/ fespan | bogy 0§ cell line
cor Il‘lg 11%9% v‘ig" (h)genh%mélﬂl@ e%j?ressl&b@f a ﬁéﬂn%ﬁnf&n §e1n gﬁéﬂferably

abtree, and A Ka
gly@mmlsomatq Rmferaéﬂﬁdmﬁﬁﬂy@rnbu by el @rﬂeﬂ&ne?@%’iﬁ’#’é’@&e cell,

prefépal% Wiy &8 %}Efera]oly Mourok akorfefdaBsatidub2. 8x M Cee,

In Situ r|d|zat|on PrlnC|pIes and Practi ce;

Uni ver SI t d t
%Bglﬁbpg HEy al‘earéﬁﬂaﬁggfi aspegts F9|f élbet ;?rgsa ﬁt%%% %1%%?{ qut in the
qcc&ﬁfiﬁ@mg[)ndéﬁendent ahd ldepandentctlalms B eabaed Qfdhg deg_@lggnt claims may

f
be PR e AN B0 Yo PSR QG o Ebliad et cHRbhion
theﬁidhaietﬂmm xpliskly S@Is‘iﬂﬁgn therl9ipsdi es : A Laboratory

Manual : Portable Protocol NO | by Edward Harl ow,

Ea\t’)TH’s trh&ﬁ% F(>)f gk ﬁ%ﬁén@i’ﬁv@ﬁt&%’wﬂ@hﬂoﬁﬂ[ﬂlm oHgiwize indicated,
cony%g?p:ng]t tgir: i A eszph%gggaq 8];1? ar lzslélélg{/ ZJI’P cr(ﬁ'%%\?gg,drﬁgosinbmﬁ&t
DN@Egidtianmurnol@88whidbalre wihin the cafablivies bﬁb PEBDD Dﬁ oRimegy skill in

4 f
RE e T
F. lBltsd’éemnh"ﬁdMgnl(aE&dQS%\MWeWﬂk Clomipg: A\/éela@ntomw al, ﬁgemd
Edl%oﬁ %1(@5@'@1@1 Sﬁeﬁlg H@h)oRﬁﬁborétoHa%b@ kus@bel RRQVIpesal. (1995 and

pere@?&%@fv@m@?@a Cobe Pk el e oo s 13 A6 John
9188 SSRY, Negy ‘i"alﬂ@NYDaBoR@d, or @rabtrSBlhlnﬂ)AST@ﬁﬁ BB, DNA Isolation
ancggqqézpiécﬁ% i]vﬁzpézcz?zn rn?queg ﬁ-‘h rs%hr S quorl’ﬁ{ ﬁ'&ﬁqm@é’o D.
Mcﬁea,n@@érImi’maHylezmtwnaé’rmczpfeagmé hg a¢l‘WﬁoOtiﬂéd L{jé‘ff‘éﬁ’é/ Press; M.
J. (%fﬂiq@rd??[gt 1658l ?lz,grﬁﬁz%fwﬁa@@ hﬂeﬁ@%?%&%{cbwlﬁ}r 8R4 Trl Press; D. M. J.

IS acC

Liliey ang dr.fablbise. L9§~cfgfﬁg»g¢@ofo¥nzwa§>§robﬁ@t$f6tffl‘w63”%éﬁ4 Synthesis
an@ RRSEIADURaHUS bﬁmfmeﬂlowﬂrﬂ@@z Fhib234 89 cademic Press; Using

SG20 00010 6
AnPh‘é‘{lfﬁ' a‘%g@ QIR %llngi HJ&ePfrPtgﬁﬁéﬁ@s %P?]g&‘%g#der re d&erDawd
Lars Ed Harns@o69 oCold Sipting Harlsbrdrbanicsybrasetf BRN0-8g969-544-7);

AnpSIROR L EnGRld:I Nl 5 1 Hiflod dediton), PARG ISR (Editor) (1985,

trans

Colingpringddahbi ahoratorydiress, [N 0F969-84H2); ]&550H@%Cﬁ%0§ of Drug
Sc1eE‘1§19g AT b?R@ﬁfaﬁﬁﬁhﬁ%@&aﬁUPﬁa@h@vaﬁﬁ i3l Peplagaed @00ANew York,

N Riae) Hirken goud oSy R A oRR B ASrimes
Re&é’t@tsaﬁﬂd Oafed Rareettie Swobsfor UstatSherBendk Edited RusdRaiskams and
Linda ﬂo%geéefooal lcf é.]}yrhnsg I—%rbgl Lab%?’a%ggl) iSE9-§Rb 3383 Bach of

these general texts is herein incorporated by reference.

The term “transformation” refers to the transfer of a nucleic acid fragment into the
genome of a host cell, resulting in genetically stable inheritance. A “host cell” is a cell that
has been transformed, or is capable of transformation, by an exogenous nucleic acid



(1995); and Innis and Gelfand (1999). Known net hods of

PCR i nclude, but are not limted to, nethods using
w@aioraeeB4gy i mers, nested priners, single speci fPCI/SG2007/000100

prinmers, degenerate prinmers, gene-specific priners,

vector-specific prinmers, partially m smatched priners,

and the like. For exanple, 6transfornmed,"

"transformant,” and "transgenic" cells have been

molbQl@ Ut EIR cohansh@theaidnefornedaeddc acd fegnteatsrarareferred to as
orei g

o I n gene.integrated i.nto.thejr. The: :

g G AP BPReS PepHraE e shiehllt STERER 1o P ansgenic

orgamdmdy¥een t hrough the transformation process. A
"transgeni c" organismis an organi sm having one or
,rlmegqr%%%rfnleﬁh,a‘lttrtaﬁ%g@d’?l“tl"iiihlsgﬁfﬁgr, t@ﬁ& i‘&ﬁ?l?ﬁﬁﬁvfaﬁf’-refer to a host cell

netica altered célls" denotes c S iC ave
or ogeiFmiN s peterAlReOpHRYChHS, RS Gplesle RS dHER fﬂ%“%f‘rd- The
nuched &HOLRURUR Jat bk etablyeintegratédingy the garome gersralyDiawn in the art

truct hei , .
B
(199); atd Inofs and leled 61999).Houivii wathodnof PERIiErude, but are not limited

Jggeﬁ i I gg{@g IREs. BeRaptcitiR heRerOdeydnktate
mﬂ e §§%§§$%E%EEJ%?§¥§f1 y ggl of ega%§g210§Lég\%J§?' d
Primest.e3eepreReci e PP YRPEWBYHP PEALCS PRl friggatched primers, an
the lg!cé,qs)tr %%élﬁ%e,l ‘ﬂ%aﬁlbﬁ){lﬂg@,g FiaadsyorBGne? avd ‘I‘t@ﬁl,sgeriidﬁ’ oudhlis dhve been
igure 1. schemati c di,agram showi n .
thaqygB e ishigades Py B Lt b Pl SR ALY e
chrénddonte. HBPTAm ‘RingransfonedSuefives tp nofmalteellafhepheie not been through
at . ed by HSP 27 and HSP 70. Figure 3.
the@%% or %5%3?@%%%5 used for overexpressing HSP27 (A),
HSP70 (B) and both HSP27 and HSP70 (C) in thg &FO .
cel A “TrapkgenpOODROEM BINSISABET BRYBHINQYROE co7s Bjaffpmgain an
expless @SN blot fromlate exponential and stationary
phases of fed-batch cultures show ng: (A) higher

] i f P27 7 :
b DrER ) et s Sou s s PALS ek o n kb dEiea bPne
intrGdudtioal of rédOmHinagh er hassyotagoss nuclef apids (\e gisperor meig DNA
con'é'%ﬁ%tg 8{ @g@%ﬁi gﬁ%ﬂg&g{g%ﬁaﬁicﬁgﬁ’é}tﬁcﬁhdes %?Q%‘I’Ao)%e%zgﬁ%kh cells which

v Ity profiles o

retfipgath ot elthotsichgereticipydifigatipnt ed- bat ch cul ture and (O

p27/ 70 fed-batch culture shows inprovenents in both

cell growth and culture duration over Contro
BriEbegdriios dratmFiowrEsr . Figure 6. Caspases 3, 9, 8

and 2 activity profiles of p27 (0), p70 ( ), p27/70

(A n . . : i. i adi gat i .

¢ au g B R Rlioh Wi € BppekBRd Gl ?g?rﬁ%r%?ﬁ%‘%h@y’ i
ref¢rpmeeso poefpaedeem besdiments threof as illustrated in the accompanying drawings,
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Figure 1. A schematic diagram showing the strategy used to engineer CHO cells
that overexpress HSP27 and/or HSP70.

Figure 2. Summary of the apoptotic pathways regulated by HSP 27 and HSP 70.

Figure 3. Vector constructs used for overexpressing HSP27 (A), HSP70 (B) and
both HSP27 and HSP70 (C) in the CHO cell line.
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cells and V1a%1hty is shown for CHO-IFN-y cells transfected with HSP27, HSP70 and
HSP27/HSP70 expression constructs. p27, p70 and p27/70 all show improved growth over
pBlank (control). p27/70 exhibits a longer extension in viability than p27 or p70 over
pBlank (eg. 36 hours vs 12 hours at 80% viability).

Figure 11. Caspase expression in CHO-IFN-y bioreactor batch cultures. Expression

of caspase 2, caspase 3, caspase 8 and caspase 9 are shown for CHO-IFN-y cells
transfected with HSP27, HSP70 and HSP27/HSP70 expression constructs. Figure 11A:
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DETAILED DESCRIPTION

Our invention is based on the demonstration that over-expression of heat shock
proteins, for example, HSP27 and HSP70, in CHO cells results in improved culture

viability, extended culture time and improved protein yield.

As shown in the Examples, CHO-IFN-y cells expressing recombinant human
interferon-y (IFN-y) are engineered to overexpress two molecular chaperones HSP27 and
HSP70 either individually or in combination. Batch and fed-batch bioreactor cultures are

conducted and compared with control cultures utilizing cells transfected with the vector



I nproves protein secretion and even quality.
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small heat-shock proteins (sHSPs).

Preferably, the heat shock protein comprises HSP27 or HSP70. In preferred
embodiments, the HSP27 and HSP70 comprise the novel Cricetulus griseus heat shock
protein sequences disclosed herein, namely, cgHSP27 and cgHSP70. The HSP27 may
preferably comprise SEQ ID NO: 2 and the HSP70 may preferably comprise SEQ ID NO:

4, or a fragment, homologue, variant or derivative thereof.

We provide for engineered Chinese Hamster cells that over-express HSP27 as well
as engineered Chinese Hamster cells that over-express HSP70. In a preferred embodiment,
we provide for engineered Chinese Hamster cells that over-express HSP27 as well as
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suitably employed for production of recombinant proteins with improved yield.
CcGHSP27 AND CGHSP70 MODIFIED CELLS

According to the methods and compositions described here, modulation of any one
or more of cgHSP27 and cgHSP70 in a cell improves cell viability of a population,
preferably a Cricetulus griseus population. In particular, we show in the Examples that
increasing of expression of either or both of cgHSP27 and cgHSP7 0, leads to improved
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ragments,

howrard! sabisd Glrmtireior 31Vest 4B BOUREOBRI B PR Fo el e bighly preferred

emBé‘(‘ﬁﬁfeﬁfs mo@:fﬂe@%teﬂi H@ve%'te%@é@wa\ﬂhlt}eby arleasheathosiRdefore viability
b prot e ns, F%l}/rtlcu ar Prov de for Cricetulus
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populz?t%n or}Icells W?l{([ﬁ)l 129868en modified, i.e., by targeting cgHSP27 or cgHSP70, or
both. Preferably, the modified cells maintain a higher cell viability, compared to cells
which have not been modified (e.g., a control population). Cell viability is preferably
measured as the percentage of cells in the relevant cell population which are viable.

In a preferred embodiment, cell viability is determined by a “Trypan blue viability
exclusion assay”. This assay is commonly used for cell viability determination in the field
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Alternatively or in addition, the biological activity
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here. Such sequences are generally referred to as a “cgHSP27 sequence” or a “cgHSP70

sequence”, as the case may be.

Biological Activities

In highly preferred embodiments, the sequences comprise at least one biological
activity of cgHSP27 and cgHSP70, as the case may be.



assays using colorinetric or fluoronmetric methods can
be used to ascertain the biochem cal activity of
wegksR2asand cgHSP70. Such nethods may be car rPEUSGL07/000100
incells transfected with appropriate expression
constructs, such as by neans known in the art, or
using protocols set out in ithe Exanples, to detern ne
whet her apoptosis is affected and/or caspase activity
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utilizing fluorogenic substrates specific for
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mitochondrial release of cytochrome c to the cytosol. Released cytochrome ¢ binds to the

apoptotic protease activating factor, APAF-1, forming a complex that activates
procaspase-9 (Zou et al 1999 and Hu et al 1999). Active caspase-9 initiates a protease

cascade that also activates caspase-3 and other downstream caspases.

In preferred embodiments, the caspase activity that is assayed to determine up- or
down-regulation of apoptosis activity comprises caspase-2, caspase-3, caspase-8 or

caspase-9.



conposed of short peptides that are recogni zed by

their respective activated caspases. The peptides are
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Caspase activity is defined as the absolute emission at 460nm of a sample after
subtraction from the absolute emission at 460nm of a reference sample. The reference

sample is a sample collected at time reference zero.
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acil® Wath Y selg Bet R TR g HRPS B AREEIES P e Rbil éxampld) alse@ldnge may have the
stated sequence identity to cgHSP27 (preferably comprising a sequence as shown in SEQ

ID NO: 2) or cgHSP70 (preferably comprising a sequence as shown in SEQ ID NO: 4).

In preferred embodiments, a cgHSP27 polypeptide has at least 98.1% or more
sequence identity to a sequence shown as SEQ ID NO: 2. Preferably, the cgHSP27
polypeptide has 98.2% or more, preferably 98.3% or more, 98.4% or more, 98.5% or more,
98.6% or more, 98.7% or more, 98.8% or more, 98.9% or more, 99.0% or more or 99.1%



preferred enbodi nents, the sequence identity is

determned relative to the entirety of the Ilength the
WO 200em23389 sequence, i.e., over the entire | engetir/862007/000100

full length sequence of the relevant gene, for

exanpl e. Honol ogy conpari sons can be conducted by eye,

or nore usually, with the ail8 of readily available

sequence conpari son prograns. These commercially
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COfgigﬁQHﬁ% ggef_@r%d"&nﬁ&digl_ehﬁ , LREHEP N polS RGP GEs atdset 90.1% o
residue at a tinme. This is cal Qﬁ?ﬁ?' Eﬂ%ﬁ%@g HSP27
MOIg|SEGHFREH It 3P & APYLNCE FRATVILAT -fE Yafh cg
polIRph@ HIR Y1 gi’k!)IMn@x\é,eprle&r?Hlﬁ Da‘:@horeh()'re,sﬁ?ﬁ% or monh) & Yobr more, 95%
~Tresi s (for .exampl e an 0 2 2%
or R S SRt SR Trarr 353 baRhe Sre Rt D BEL e, 99.2%
or m@t hodferdbly 9aBVisortrootea®e4Yorranore o19s3 % er ardrer % drator nfose,

99.%2)%0% JorkoR iy ﬁltoixlﬁ ;9}9'.6395)_@ of gl%ﬂzlt %eﬁﬁénc@ entidf tosaesﬁ:qﬁ&&@ $hown as

insertion or tron w cause the foll ow ng
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reles/ QR Tdeh @ 3BBS& Mp1.SG2007/ 000100 19 However, these nore
conpl ex nmet hods assign "gap penalties” to each gap

th occurs in.the alignnent t hat S :
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reattilt #vailsblk ewvugapscasppes pirigsams. llbksewnmeycially Reslable computer
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el o] Ut ' libhdino acids).
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when using such software for sequence copparispns. For

Ped.gbkt

exadpheughihisis ¢ ¥eryginpple apbeongistcabnst f 14 ARG Edge
corfsRREuiBE hiRwWfor &@1@)}?@‘, avhd Otﬂ@iﬁviﬂgﬂagic};{l fla@irof sequiencesaaiednsertion or

sequences | - .0r a. gap.ana, - [ a
SRS el B | RLp By R
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optimal alignments that take into consideration possible insertions and deletions without
penalising unduly the overall homology score. This is achieved by inserting “gaps” in the

sequence alignment to try to maximise local homology.



carrying out such an alignnment is the GCG W sconsin

Bestfit package (University of Wsconsin, U S A ;
whewenzdgo et al ., 1984, Nucl ei c Aci ds Resear chPARSG81)/000100

Exanpl es of other software than can perform sequence

conparisons include, but are not limted to, the

BLAST package (see Ausubel &P al., 1999 ibid- Chapter

18), FASTA (Atschul et al., 1990, J. Mdl. Biol.,
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gt b sRe oy i Fro R MR 172 or 5

to 10, 20
Once the software has produced an optimal alignment, it is possible to calculate %

homology, preferably % sequence identity. The software typically does this as part of the

sequence comparison and generates a numerical result.



or 30 substitutions provided that the nodified

sequence retains the biological activity of the
waevodef#sed sequence. Amino aci d substituti onsSPEEFG2007/000100

i nclude the use of non-naturally occurring anal ogues,

for exanple to increase blood plasma half-life of a

t herapeutically adm nisteré@@ pol ypeptide. Natural

vari ants of cgHSP27 and cgHSP70 are likely to conprise

CON&eiMAd dmkDedvarnes aci d substitutions. Conservative

substitutions nmay be defined, for exanple according
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ALIPHATIC Non-polar GAP
ILV
Polar - uncharged CSTM
NQ
Polar - charged DE
KR
AROMATIC HFWY
Fragments

Polypeptides disclosed here and useful as markers also include fragments of the
above mentioned full length polypeptides and variants thereof, including fragments of the

sequences set out in the sequence listings.



i nsertions, including conserved substitutions. Were

substitutions, deletion and/or insertions occur, for
wex@mtasd n different species, preferably | essPeTig62007/000100

50% 40% or 20% of the amino acid residues depicted

in the sequence listings are altered. cgHSP27 and

cgHSP70 and their fragnments2lhonol ogues, variants and

derivatives, nay be made by reconbi nant neans.
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cgHSP27 and/or cgHSP70 variant, homologue, fragment or derivative may also be in a
substantially purified form, in which case it will generally comprise the protein in a
preparation in which more than 90%, e.g. 95%, 98% or 99% of the protein in the

preparation is a protein.



pol ypepti des may be packaged into kits in a suitable
container along with suitable reagents, controls,

w0 p®vnesasd ons and the |ike. Such pol ypepti des BemS&00%000100
may be used in nmethods of detection of antibodies to
the pol ypeptides or their allelic or species variants
by immunoassay. |nmunoassay2methods are well known in
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The use of appropriate host cells, such as insect cells or mammalian cells, is
expected to provide for such post-translational modifications (e.g. myristolation,
glycosylation, truncation, lapidation and tyrosine, serine or threonine phosphorylation) as
may be needed to confer optimal biological activity on recombinant expression products.
Such cell culture systems in which the cgHSP27 and cgHSP70 polypeptides, variants,
homologues, fragments and derivatives disclosed here are expressed may be used in assay



In particular, we provide for nucleic acids or
pol ynucl eoti des whi ch encode any of the Cricetul us
wa@eiogaesEspol ypepti des di scl osed here. Thus, thRCT/8G2087/000100
"cgHSP27 sequence" and "cgHSP70 sequence" shoul d be
construed accordingly. Preferably, however, such
nucl ei ¢ acids or pol ynucl eof3des conpri se any of the
sequences set out as SEQID NGs: 1 or 3, or a
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nucjl e r er r
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. di f t kG i
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RNA; thus, “polynucleotide” embraces chemically, enzymatically or metabolically
modified forms of polynucleotides as typically found in nature, as well as the chemical
forms of DNA and RNA characteristic of viruses and cells. “Polynucleotide” also

embraces relatively short polynucleotides, often referred to as oligonucleotides.
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[ deWlieﬁ@ltheqiol}l'rﬁlaEbtl%%dodblﬁtsh’aydedabothes&andsﬁﬁ%le duplex, either
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guence€ shown in th sequence |st|ngs
pr eferably therg |s at |east 95%idgn
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1de-|i’ﬁ , Beibaibb %gﬂﬁntﬁit& eatléa0n3 (6 iddntiyy, asleasiC S&hnidentity, at least 40%
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sequence shown in the sequénce listings.

More preferably there is at least 95% identity, more preferably at least 96%
identity, more preferably at least 97% identity, more preferably at least 98% identity, more



pol ynucl eoti de has 98.2% or nore, preferably 98.3% or
nore, 98.4%or nore, 98.5%or nore, 98.6% or nore,
w@300742389 nore, 98. 8% or nore, 98.9% or nore, BOI/HG2007/000100
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99.18 Yeef&tfedditerdilént§ WogHSRT golyRtldtiide hasvrlerst 90 1B%ranore

seaphifaL TSR B T GOyt ON on ¥ ol A7
polytesieniidehasiSPa br arde, guHBRILY Hihoonicde Mettaonawse,taf/o or
moi?! & EARAR e, ﬁﬂ‘%ycg '}[;1164%,598@& SehRed i9geoy of B1oA1 YO, biore or
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a SQUEHKE SHPV1 8D 50 nucl eotides in length. The
term "hybridisation" as used herein shall include "the
pr ogieskrlpyinyhifered embodiaredtso caHSPED polyaiaeqtisiedas gileast 98.1%
[ - ’ FE iAo
or i SPRILARPILALY (S liple MR WAFTD 110: MBre BRI e
cgHI2( pehvaueleotidd rasriSale b LR PHiIBIRBY| We3 70 or more, 98.4% or more,
98.%'3‘ %Hﬁf,,e}%:.wg%% RO % of med, 981804 61 totey bBIoEH sif ngret B9.0% or
ucl eoti de ence [
ot o ApEHe AP T Toe PRETAT APy YA piokts P98 more, 99.5%
or 1’|ﬁ®1@f €969l ot nadre) ¥AEY BAnorer99RIoanmraiOd % ve feratsiqyetge identity
east 959% or 4 pgous to the correspondi ng
mEﬁﬁgr%%??%@%%%gggégggggfgSented herein over a region of
at |east 20, preferably at least 25 or 30, for
i nstaédisaion east 40, 60 or 100 or nore contiguous
nucl eoti des. WO 2007/ 123489 PCT/ SG2007/ 000100 2% The
t er We'fosherdeserdie,caliBRT and sgaF7(apeotids seqyepees that are capable

of lg%h'igﬁﬂfgl LAUcLiday 45 8) FSth@ sRfueRRs ipfeset8€Herdi8F any variant,
~ conditions where tarqet ol nucI%otid i.s,.fou Q..
iy oaH s AL iy ool 15 PR STag AT Rty udsdiide
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the process of amplification as carried out in polymerase chain reaction technologies.

Polynucleotides capable of selectively hybridising to the nucleotide sequences
presented herein, or to their complement, will be generally at least 70%, preferably at least 80
or 90% and more preferably at least 95% or 98% homologous to the corresponding
nucleotide sequences presented herein over a region of at least 20, preferably at least 25 or

30, for instance at least 40, 60 or 100 or more contiguous nucleotides.



preferably |l ess than 100 fold as intense as the

specific interaction observed with the target DNA.
wab@7iiza4ensi ty of interaction may be measur ed, PED8G2007/000100
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Polynucleotides which are not 100% homologous to the sequences disclosed here but
fall within the disclosure can be obtained in a number of ways. Other variants of the
sequences described herein may be obtained for example by probing DNA libraries made
from a range of individuals, for example individuals from different populations. In addition,

other viral/bacterial, or cellular homologues particularly cellular homologues found in
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reaction, a probe e.g. |abel2fled with a revealing
| abel by conventional neans using radioactive or

malﬁﬁ’ﬂhaﬁ?&ﬂ@ acd itemoafe bsvin®ind fifmatp Oélbsb'l lm‘al}ﬁﬁl dbttgsedmy sbeh

hon%ql(g%ﬁ% ﬁchftr%n%/q% S ngeg 1n|l“|g§gesr (iR cla]é ﬁelecﬁ?elf Bl{}g dising to the
seqﬁ’@wes‘ showexatiplsequncd bsimp hzfe;ln S@closeqnﬁlcnumlaE be pbeined Ay probing
cDNE rfl%‘agre ?Qgglrnem ?eﬁ&n%ri% QARRSARY ﬁ%)ﬁ 5tﬂé‘r atnﬁﬁﬂ‘ spec1es and probing

es a erein. Preferred
such hbrarles*@th heobesoonprEo, alhgmartsd SER BONR: ¢ |0é8ﬁlflg%§°?ﬁ1}“°ns of

meclhﬁl'ﬂ% ﬁh hP& {ngBns/, Sﬁﬁﬂe@ REnSdedtions agplPhfotRgihinguptdattodrsogues
4P%§ﬂg§2ﬁ $gﬁ§#g reconbi nantl vy,
'md§yﬁ¥%%¥mﬁﬁl dns available to those of

skill in the art. They may al so be cloned by standard
t ecTini jpphesiclebtidayetesnibed hereimmyrts uskd fo iyedyse eduiswss a8 2 PCR

pr 11‘5% 25 Eﬁﬁl}alcfopgﬁgl ‘Tmé’cﬂl\é %\f)gﬁgatﬁ)n%fcﬂow SfobdBRUhRL Y K?ﬁtthf

nuc acrd sequence one nucleotld? {
reveling 1ab¢b‘®fﬁﬂné{@m§nﬁbﬂeané@é@ﬁﬁql%‘ﬁl}ﬁ“gorﬂrﬂnsla@ﬂé’?“ﬁ@’e abels, or the

ol%%%ﬁ&é%é Ve 1b fbd @ BtodeBrofse 86 prindetdiprétizk and Gthélhﬁa@ﬁdnis will
e o el ey Bt

and(a@@ higoredicdgpagsbaib thesteunit palghuctdotidesy usectmrclqu]é;@ferrtﬁuf@gments
fueTﬂegs {1811%6"2‘6% 16@5% }@‘Pﬁcﬁécﬁldg; 1nH5ﬁ§ﬁ?r s (e.g. of about

nucl eot regi on of the
sequence which it is desired to cIone brlnglﬁ% $
pr i Relysudlestidescmeh ag.8 DA RolglectidecandRroRas Ay e P eH5HT

rec@RbRMBAIR Ey@ﬁetﬂ@bﬂ%ﬁ Br 693 hihy mPAtsfao4ilbRGo ghdze by skl aste attallrey may
reacti I tions which bring about

on under
ab%h%?km?ikﬁ%@ﬂ@m@ﬂeaﬁgmﬁés|red region, isolating the

anplified fragment (e.g, by purifying the reaction
m xIrugeaenah paimeagailDgeprgaiced ap dyntletiovieganhgnydieing a step wise

nmnﬁ@%%tubel o?%eé%sgﬁ'rre% IQE 5&8 rs%;élgﬁéé PE ndasheHred a titheC PBIRIdhes for

recogni tion S|te so t hat
accohglislipg his @mgmnom%wd 'E?é RS BEP qeﬁilb/ ayadqfle gpgart
cl oning vector APOPTOSIS According to the invention,
| nC 8RS pbl@n@&édtld\éé 2l !gérfeballg’fbe @@dﬁ%uﬁfgﬂeﬁxﬁmﬁgﬂﬂilﬁ?@ns for

fied d
o e R b P AaL L8 Ve SaRB bR
maRiag/aHaa QD prifeaIeQ. o%oAthiaﬁocﬁOngllckptlcflnsbﬂgﬂ@kg aregion of the
se%lgnc% V\%llfl Sit i de%é%?%' did db j tglggﬂ)'i |t 81 doftadER IR FRUA or cDNA

east re ér or nore, nore
obqameﬂ é:oatmanmo%orﬁx@%an Bsligpe igg a pelEICTass Rl Egrction ynder
cofk @i s Qbni RPRM Tgaefbbﬁ(‘amﬂl[ﬁcﬁﬁ&{ 8 the desae® %éhdﬁ? [&)Ea,tlng ke amplified

percentage o optotic cells in a

a{él@ﬁl&l (&Ei ltYrPLP @Yl&% El}eéﬁ%fé‘@n By %Prﬂﬁ?rFﬂsg gel:’?/é‘i‘qw‘gagve&?lg the
am@ﬁﬁ@d/ DN% TB@ ofines iBayabeddsivavdita contairesuaiable regtdctamenzyme

1ecogm§10n sfes sot r]lagﬁte%lmphk%%d PR @81 Eepcl&lﬂe%l iR RS e cl%mng vector

APOPTOSIS

According to the invention, increase in cell viability of cgHSP27 and/or cgHSP70

modified cells results from a decrease in apoptosis in the modified cell populations.



preferred nmethod of assaying apoptosis is set out in
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assay relies on an one-step sandwich immunoassay to detect nucleosomes. The procedure
involves pelleting cells by centrifugation and discarding the supernatant (which contains
DNA from necrotic cells that leaked through the membrane during incubation). Cells are
resuspended and incubated in lysis buffer. After lysis, intact nuclei are pelleted by
centrifugation. An aliquot of the supernatant is transferred to a streptavidin-coated well of
a microtiter plate, and nucleosomes in the supernatant are bound with two monoclonal
antibodies, anti-histone (biotin-labeled) and anti-DNA (peroxidase-conjugated). Antibody-
nu-cleosome complexes are bound to the microtiter plate by the streptavidin. The
immobilized antibody-histone complexes are washed three times to remove cell
components that are not immuno-reactive, and the sample is incubated with peroxidase
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sequences.

The control sequences may be modified, for example by the addition of further
transcriptional regulatory elements to make the level of transcription directed by the

control sequences more responsive to transcriptional modulators.
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We further describe a method of producing a polypeptide comprising: (a)

providing an expression sequence produced by bringing a Cricefulus griseus cgHSP27 and
cgHSP70 polynucleotide sequence into association with a regulatory sequence so as to
enable the regulatory sequence to direct expression of said polynucleotide; (b) allowing
expression of the polypeptide from the expression sequence under control of the

regulatory sequence, and (c) optionally purifying the polypeptide.

In particular, the nucleotide sequences encoding the respective nucleic acid or

homologues, variants, or derivatives thereof may be inserted into appropriate expression
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The “control elements” or “regulatory sequences” are those non-translated regions
of the vector (i.e., enhancers, promoters, and 5° and 3’ untranslated regions) which interact
with host cellular proteins to carry out transcription and translation. Such elements may
vary in their strength and specificity. Depending on the vector system and host utilized,



Ausubel, F. M et al. (1995 and periodi c suppl enents;

Current Protocols in Mlecular Biology, ch. 9, 183,
wanw71834890hn Wl ey & Sons, New York, N.Y.). APUEHSGENY000100

of expression vector/host systens nmay be utilized to

contain and express sequences encodi ng cgHSP27 and

cgHSP70. These include, but3are not |limted to,

m croorgani sms such as bacteria transforned with

any h§RBATRIf @ﬁﬁ‘ébl@ﬁ’ﬁﬁs‘%hbﬁ&h&ﬂﬁtxar@laﬁ%ﬂb@meﬁfs 1r&llﬁmlgjcdﬂkﬁtut1ve and

ressi on vectors,;
incugiy BOOGToVERH B Sed e b Bonheb Yo R PR ST U b
indudibldiro@cere Ssdhoas thehylﬂrdslaékp@mot@&IfUth)BLUﬂf&SFRIBTr@lh@gemld
(Str%&e{ne Ve {o“?ﬂs Cafl{)a&slfss;dﬁﬁl fﬁ'agrih MIB@@BRL&S&H% like, may be

nosal C VI Irus
usedt. abab@@ﬂmgmpplxhedug DYORMY) My byiised 1p g@p@rqegp Promoters or

elﬂleﬁfé&rs%ﬁ'vé’cnﬁgﬁlcthé’ Q@ndn?esg)f plaht c&ls (B.BRB2A sh@&l@‘KUBiEXIO @nd
ani mal suj t abl.e host cel

ST TSP B Mg < Praip e Gge Huences)
mayS&Qﬂ@m‘zleﬁfo ta¢ eedtbose non-transl ated regi ons of t he
vector (i.e., enhancers, pronoters, and 5 and 3

unt q%&?ﬂlﬁ&ﬁ?&é@ﬁ%&&@&l Cﬁﬂ‘@llnggﬂ f?&ﬁrrﬁ'é}ﬁmaﬁéﬁ gbﬂ%? 8t from mammalian

ceI transcription and
vuusasamspmffvr@bie ISitch ngqegwtosge@ggate el line f*frfé%nFal%St ngltiglecopies

of tlﬁens(iqﬁaﬁg lehé&dity eotREPEMAN H@Pﬂ) RecieCbazed s SIVeIi @ BBV may be
l'ized, 8]07/ l 489 PCT/ SG2007/ 000100 37
usehith A ApBROPHRtesEIeCEBled ks cri pti on and transl ation

el ements, including constitutive and inducible
pr (ImbhetEﬁal syBigmisea mariokr of expressiupiestorsvian belselaring dppending

upoH o usg atenciéldsito&3 ?{%ﬁgSPiﬁ%ﬂt J}%ﬁ% wﬁ&gﬁlﬁﬁz gﬁ@lrln dtod B@antities of

cgHEBLT atlégg}ﬁ&Pm_arempqlqgl fotﬁne,uﬁdgct@@ opapityet g_esp‘yeégqﬁ which direct
h1glg Q]QEQ BRLibn o@@lﬁjsﬁrgﬁro{ehri%f%hat@é/reﬁ@ﬂy peefkd thBgbe used. Such vectors

OVI rus

TR e
as FISMESERITOf (taddteneeld whick tig. seqhaat esdroitdg cgRUIB23C0d cgh§P70

o h ) BEHE gl R W48 sy
sublsd&@@nttﬁﬁsl‘daei off B-ghlactosidase|sp dlmt @diybrid pmt@rms Pliﬂd@ibﬁ‘ji{a g vectors
(VaBrIg mke 14 4 ﬁa;M gf(ﬂl%@telog ok & IMBTRME R 64 ¥4 U3U§ﬁf9? 3@ the like.

cessary to gener ate a &e {] d
13GEKa/lecTOtﬂ’(lPa@mngMﬂedﬂ%@neWé%bmé% alsgbe uped 9pERIE Eoreign po ypeptides

as fEﬂBﬁ’ g_acﬁ&ng %%@ta&%e@f&ﬁ?&ase\(m I's é@lﬁ&afj sG¢h SHvida p®d§tems
use r opr el ec
e o 56 G AT APBE ORI SAELSELTR! g pige-sss
beaus?t‘dlla)wed Vellaeorsigltecprestnde pfrek glgtathipon Préteing seade in such
or ¢ F

sys‘ieg}sd%ayelgf e[S}gtqeg & g}c?ud% Tl?pa%%;?l;gl%bgq f ﬁg@g@& ?)reotér!]%g @leeavage
sitef o0 thahéaei qimhﬁtdtpocbypepﬁdfaﬁ intsoast ean bﬁ\/l‘@bﬁﬁﬁdsff‘\)mlt]@% dil meqgty at
willi gh l'evel expression of fusion proteins that are

readily purified may be used. Such vectors include,

but are not limted to, multifunction .. coli... L

cl oh the yeasl S@g@&ggg@fc%cev eYiGe.& Tker o?gea@ﬂr@@g@ﬂnﬁg constitutive
or 1(1@@1&@1%@1@&ﬁ6061s tich3ialphatfhigors elpokeicei dase,coid R ghgPRTused. For
1ev1ews se%l_Eusu%el (supra) and Grant et al. (1987; Methods Enzymol. 153: 516-544).

In cases where plant expression vectors are used, the expression of sequences
encoding cgHSP27 and cgHSP70 may be driven by any of a number of promoters. For
example, viral promoters such as the 355 and 19S promoters of CaMV may be used alone
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For long term, hlgh yield production of recombinant proteins, stable expression is

preferred. For example, cell lines capable of stably expressing cgHSP27 and/or cgHSP70
can be transformed using expression vectors which may contain viral origins of replication
and/or endogenous expression elements and a selectable marker gene on the same or on a
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Alternatively, host cells which contain the nucleic acid sequence encoding
cgHSP27 and/or cgHSP70 and express cgHSP27 and/or cgHSP70 may be identified by a
variety of procedures known to those of skill in the art. These procedures include, but are
not limited to, DNA--DNA or DNA-RNA hybridizations and protein bioassay or
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Other methods of expression are also known, for example, a method known as
“gene activation” may be employed to modulate activity or expression of cgHSP27 and/or

cgHSP70. This method is described in detail in US Patent Number 5,641,670, hereby

incorporated by reference. In essence, the gene activation method is based upon the
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Complete Minimal Dropout Medium.
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In another embodiment, we disclose recombinant DNAs coding for a recombinant
polypeptide wherein the heavy chain variable domain and the light chain variable domain
are linked by way of a spacer group, optionally comprising a signal sequence facilitating
the processing of the antibody in the host cell and/or a DNA coding for a peptide
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HSP70 Mouse HSP70 NM_010479
Rat HSP70 NM_031971

CAGCCCGGACGCAGC AGCCAGCAGAGGCCT
CTTCCAG CTAATCC

Table E1. Primers for amplifying HSP27 and HSP70 sequences from CHO cells.
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Table E3. Homologies with SEQ ID NO: 1 - CHO HSP27 Nucleotide Sequence
Homology to Human HSP27 (NP 001531.1) 90%
Homology to Mouse HSP27 (NP 038588.1) 98%
Homology to Rat HSP27 (NP 114176.1) 98%

Table E4. Homologies with SEQ ID NO: 2 - CHO HSP27 Amino Acid Sequence

Homology to Human HSP70 (NM 005345) 90%
Homology to Mouse HSP70 (NM 010479) 98%
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Table E2. Primers for addition of restriction sites to HSP27 and HSP70 cloning

fragments.

The amplified DNA fragments are separated by electrophoresis and purified from
agarose gels then subcloned into pCR-TOPO2.1 vector using the TOPO-TA cloning kit
according to manufacturer’s instructions (Invitrogen) to obtain TOPO-CHO-HSP27-1,
TOPO-CHO-HSP70-1 and TOPO-CHO-HSP70-2. The HSP27-1 fragment from TOPO-
CHO-HSP27-1 is digested and then inserted into the X%o0I and Mlul multiple cloning site
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sequence Restriction 5 - 3' sequence Site Site
ToPEelomeEToEA G Bk adbGhOBaETAN SR ST  GSAZTS% CDIxxmspliere and
RGEAE _M ) GIGITGCTG HSP27 HSP70-1 Mel

o CAGGC%%%C M%Sl COGGACGOGTT TOPO-  CATGGCCAAG

CTAATCCAC HSP70 _CHO HSP70-2 HSP70Q Xbal GCGTCTAGAGCC
Exampfe i eat Shock Proteins by Western Blot or gqRT-PCR

Transfected and non-transfected CHO-IFN-vy cells, on the third day of growth, are
pelleted by centrifugation, washed once with ice-cold PBS, and lysed on ice in RIPA
buffer containing 50 mM Tris-HCI pH 7.4, 150 mM NacCl, 1% Trition X-100, 1% sodium
deoxycholate, 0.1% SDS, 0.2 mM PMSF, 1 ug/ml pepstatin, 10 ug/ml leupeptin and 1
ug/ml Aprotine. The cell lysates are centrifuged at 14,000 rpm for 30 min at 4°C. The total
protein of the supernatants is quantified using BCA Protein Assay kit (Pierce 23225).

The protein samples (25 ug/lane) are treated with LDS sample buffer (NuPAGE
NP0007), denatured at 95°C for 5 mins, separated by 4-12% Bis-Tris Gel (NuPAGE
NP032) and transferred onto a nitrocellulose membrane. HSP27, HSP70 and Actin are
probed with anti-HSP27 (Upstate 06-517, 1:4000 dilution), anti-HSP70 (SPA810F, 1:500
dilution) and anti-Actin (ab8226, 1:4000 dilution) respectively.

The primary antibodies are detected by using anti-rabbit-HRP (ab6721, 1:5000
dilution) or anti-mouse-HRP (ab6728, 1:5000 dilution), and visualized using the ECL
HRP chemiluminescent substrate (Amersham RPN 2101) and captured on Lumi-Film

Chemiluminescence (Roche).
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and transferred onto a nitrocellul ose nenbrane. HSP27,
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Example 9. Quantification of Recombinant Human Interferon-y (IFN-y)

IFN-y concentrations in the cultures are determined from serially diluted
supernatant samples using an enzyme-linked immunosorbent (ELISA) assay kit (HyCult

Biotechnology) as per manufacturer’s instructions.
Example 10. Determination of Caspase 2, 3, 8 and 9 Proteolytic Activities

Cell sample pellets of 2 X 10° cells are collected at 24 hours intervals throughout
the cultures. A fluorimetric assay is performed to quantify the caspase 2, 3, 8 and 9
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predominant mode of culture process in industry and this enhances the industrial relevance
of our study. Additionally, by characterizing the clones in the absence of stresses imposed
by depletion of nutrient, we are potentially addressing issues of viability loss that cannot
be easily alleviated by conventional media or fed-batch process improvements.

Fed-batch cultures of p27, p70 and p27/70 cells are conducted and compared
against Control (pBlank) fed-batch culture. All three engineered cell lines exhibited better
culture viability and extensions in culture duration when compared to the Control cells
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All three engineered cell lines show improved cumulative IVCD over Control of

54%, 129% and 77% for p27, p70 and p27/70 respectively (Figure 7). Improvement in p27
IVCD is solely due to extension in culture lifespan as evident from the complete
superimposition of the cumulative IVCD curves with the Control (Figure 7A).

Conversely, improvement in p70 IVCD is primarily due to improvement in growth
and maximum cell concentration attained since the cumulative IVCD curves deviate
significantly from Control (Figure 7B). p27/70 IVCD improvement, on the other hand,



agai nst Control (pBlank) fed-batch culture. Al three

engi neered cell lines exhibited better «culture
WO e@bilki4sy and extensions in culture duration REESG2007/000100

conpared to the Control cells WD 2007/ 123489

PCT/ S&G2007/ 000100 54 (Figure_ 5). Conpared to the

Control culture, p27 exhi bit éd t he | ongest culture

time above 50%viability but showed no inprovenent in
appasxs imhe aceembipgiveed sigaificant ¢dRitrurtions Apm eaCh of te fattherdiscussed
ab&@N@igupe @Cexhi bi ted the highest naxinum cel

concentration of alnost 2-folds over the Control but
al so the short ex’e sion . in culture time anmong the
t hr 2%16 HoPnedredruR ! thiep gasingsred el sy arerpgheyArdnyihat for the
Coﬁ&gl (H%me 7% >I1(fjfisbiitd &d diflreea AR bing]atife TPODH bg@lﬂm%@\pﬁb showed
.and.culture durati t i s.intermedi ate bet.we e
sinf9 ity DRloGor 38 andki uilhusingc Gl joramatine ripkdvand 15
foldpingmniéments bedr Gdntrol (Figwe renidTigre JB)t ure durati ons

and decrease in rate of viability loss in the three

ohai . . _ C
T I A T

cely frsgms o4 dhe yttiiennl spseurcy B iprasticiien pibths agroldinant interferon-y.

Thé ebhBmbRRlal R SRIThoRASESint AL gf%*g’h@ WLid R8ulted in t‘rhe best

rmal 1 zed agai nst the st

. fed-bat ch cuItu&es and n ¢ ar
yiel I VPRSIt QN eCOnFHR OF SSIICE TedehinEsh Wiok aled4 walanl (Figure 7).
el evation in caspases activities are del ayed by
bet Whisns a@dbited ¥8a dwonisination dfhiroddBRelgenbrdvied gsowebirapd vebility

L0 d d - at es.t.he bser vat.i on .of
extggﬁlégg%aﬁglgk lll(l) l élg%lhcu:ftgﬁ:e{ ﬁgg{{@‘ﬁ%&ﬁ}{ea F%gc?nlgle%tb%t]émﬁ‘yl. out
comppiopHgipgprasiuctioiedyniorrompsiiden fremedxcerftionap higbsell growth.

activities in the p27 cell line probably resulted in

Exhhplsl A\Wncl@dgsnsof viability and hence longer culture
duration conpared to the Control, p70 and p27/70

cul tures. anple 13. Heat Shock P ' .
et U5 FRULEHE fih s Bl SRB vt IBFLE BP0, cither
indBridghlkytar gm combiBatog @eh delajdet-ddattc afbptbsis asCHOeHICdulmres and
; orbi , ) f on- .
thulg SGX%EéGF 8{1121@9 g@ésﬁeﬁg %%d '@%ﬁg\éﬁ%géﬁkﬁ%ng#%u{h Cél{dgﬁ.{tfo%. el Melays in
APRPAYFALATE icpiigred: vecostegpandingedelayein cdsparss activatiegr at ed
viable <cell densities (IVCD) of each culture are
cal Thisatiggbstsribanhdetivd abliplCpdihtsGR RaPopRiic 28EvARsing heat
Smggtegﬁeron-% CEECG %@%tLOﬂS afe detern1n$d_frgﬂb rat
SHREPHAS St feagihlsand efispi e Gellan prginging strategy-ofRjs pitategy can
find pereuig pplicdtioe fouddvalopmentbi statie mbustngllimes edtheahhnced
' . ' . ' J ver . of
oot D SO AROEL YAy SR S R SRS G Pgegee
recpmpHanieprpiein pipgpeiiadent in p27 1VCD is solely due to
extension in culture Iifespan as evident fromthe
Exﬁlﬁ?meﬁ. Q)_Veﬁllﬁﬁih rb§§ﬂﬁ§nt J;ig]iISPZ’me(? m%‘%rﬂi %g%Hg)?CElF’%e Expressing
urves . igure 7A).. V .
Ml LA lPof: ardamiroees it Saghiliy snbbragnetiviey
I nprovenent in growth
The objective of this example is to increase monoclonal antibody production in a

monoclonal antibody CHO cell line (CHO-mAb). This is achieved via over-expression of
HSP27 and HSP70 to improve culture viability and thus productivity.

The CHO-mAD cells is a CHO cell line constructed to express a humanized IgG1
monoclonal antibody against Rhesus(D)-antigen. The purpose for construction of the cell
line is for use as a model monoclonal antibody cell line for in-house development work.
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conpared to a cell which is not engi neered. 16. A cell

aecor g d%g aE&)rcﬁﬁ@’to Qﬁﬂ&@&@dﬂ% c umvhfcp tﬁ@’%'ngpeeii é?lecell filswga/ys a

c,ggd neer CFI %‘/ s ‘ower rate

108 %ﬁ%éf%oexlf"&?sséo']coéla ARARIOER ‘qag‘eh%’t‘“pé’f‘?ﬂ|t91%@t“evﬂ“"hl‘?“°tA
c8kineaarkording to any preceding claim in which the
engi neered cell displays a delayed or reduced

eldpr egsietl acoofdigto &oipt1 01 ih vhivh tieeipogrommaiRel if @ledted G the

gm@mohﬁsnngbf cfsﬁ% ae&glﬁge 3 Jcéggaﬁ A 58k Lfggsggr ding to
pt

aim17, rn which the apo tic mar I's selected
lbom r ...caspase .
om ey 95D 6908155 1y SEBRSS, ARG
f?laéﬁ'd bygpetvyegn @\NO heWisr essi on of the apopt ot| c marker

is delayed by between 24 to 48 hours. 20. A cell
@8cor dicad agegrdangyto pnyewendiling cleingiimyhicinthekigiheeted@ell displays an

engdaneiiferaed belldiHR) RSt 5qrcvrb)rb%§§%@to' dbell %ﬁ:ﬂ idjdd
Ceﬁ%lwe\‘édab' e density (ICVD) conpared to a cell which is

engi neer ed 21. A cell according to C a| m 20, in

|chth |nte | abl e density (1CVD) is _

c r eé§8 a‘ifﬁ?r d ég’é‘? %éd’@/&v 1i5h Hedptagspipd %\%1 VigblesdensiggdC VD) is
m@sqgir@faéha% by oanrefemblytat @D 9§% ot prefurablyeat adabtyl 08%, most
lpeAshbll 20%st 28%. A cell according to aim20 or 21, in
which the ICVD increase results froman

22, A cell according to Claim 20 or 21, in which the ICVD increase results from an

increase in the maximum cell concentration attained in culture, or an extension in culture
{ifespan, or both,

23. A cell according to any preceding claim, in which the engineered cell is capable of
enhanced recombinant protein expression compared to a cell which is not engineered.

24. A cell according to Claim 23, in which the recombinant protein is a glycoprotein,
preferably interferon-y.
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increase in the maxi mumcell concentration attained in

culture, or an extension in culture |ifespan, or
whodaoh/ 12289 A cell according to any precedi hg CPEI/AG2007Y000100
whi ch the engineered cell is capable of enhanced

reconbi nant protein expregflon conpared to a cel
which is not engineered. Z24. A cell according to aim
23, in which the reconbinant protein is a
gPy copreell edeardingde afverredsting rlatne it whicinthy yieSUBSTHIrTSAE
SERbink Rk 26 -y WG 2004 b]y?agélﬁg 8?%%@1@3]9 qgéu@ ng xgi%rably
%ﬁmnéscell according to any preceding claim in mﬁ
e yleld of expressed reconbinant interferon-y is
cre g X about 1.8x, preferably about 2x, nore
gPef e 46  gecoudifg ip any iscelipgclam. wieh FarthebFARRIgestag Capigssion
pepicwdicagblelodpmresing e hrotair ¢figerestonpr i ses an expr essi on
sequence capabl e of expressing a protein of interest.
26. AAcell lind dongrisiogptdisdcbgdiag ©nd pREEH IR, 6rQ REY¥ndent

Ql{e%?% Qgelpéuﬂ u@coxﬂms@ngﬁﬁﬁ??%ﬂﬁpEell ﬁxger eof or a cell

cul ture conpr|3|n suc cell line. 28. A

28 zor e e g o e o OB 58 "G Tyt giies 1 1
2her ééﬁscel}s‘@@tﬁ@r%p@ yefeyaply évigkiubys griseseus. 29. A met hod

of expressing a reconbi nant protein froma host

eBnpr Agietigd afiexpessginneeceobicat proteaciomlh hgst tan@ijngah

Gh@hd¥Fed bell &cd@ing3anydrtRliRofiAscording to Aaim29, in
whi ch the reconbi nant protein is a glycoproteln

@5 ef ex @1% l‘)6d a%%mﬁgﬁ{ %al% 293?{ ‘wh%h e;;re]coo FP rrgtlepn S a

aim?2 cht exp rlesse
ﬁb@@%ﬁPﬁdﬂ@kﬁﬁbéWF@@@%Yy i s |ncreased by about 1. 8x,
preferably about 2x, nore preferably about 2. 8x,
ébnrpaA\ arthod acdoading te|Caifr2Bror 30, drewhicvte oleld of enptssed

SR BRS: ﬁﬁerf&@%@nﬁ%w%y A& dk rlgefélgbl? Q%u@ﬁx QO% H@fel ably

S EPadpyira B S en Fah el ShEb ironi mseersh. an

i.sol at ed polypcgt|de co;Pr|S|n% a Gicetulus griseus
Reat ‘SASERY pFoidieio AspaLlaima¢P:ng of b WhedustradicsEdn D

hOrea@or, prefeaabhoinypeph odedhavh megthed. | east 99% i dentity
thereto, or a fragnent thereof of at |east 15

gaNt i GYRbIStEH 95@&&& &Miﬂpelbin@a@; PR, giis%lqlews%&a dlotein HSP27

%&1 Cgvtl]é %éﬂue%é}e Sﬁg eat SH)%P g&%@ {mvmr% a?_l%g%?b%hg%]nﬁ/ hereto,
PHeft %&U@H%‘é"f@ﬁ@j lré@t monaguoweadwé M5 e lepat shask mgtelat
he@gy. 90% i dentity thereto, or a fragnment thereof of
at | east 15 contiguous residues which has heat shock

4.0t edisolated polypeptide comprising a Cricetulus griseus heat shock protein HSP27
having the sequence SEQ ID NO: 4, or a polypeptide having at least 90% identity thereto,
or a fragment thereof of at least 15 contiguous residues which has heat shock protein
activity.

35.  Anisolated polynucleotide comprising a sequence which encodes a polypeptide
according to Claim 33 or 34.

36. A isolated polynucleotide according to Claim 35, which comprises the sequence
SEQ IDNO: 1 (HSP27), a nucleic acid having at least 99% identity thereto, or a fragment
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activity. 35. An isolated pol ynucl eotide conprising a

sequence whi ch encodes a pol ypeptide according to
w@k@rmB or 34. 36. A isolated pol ynucl eoti dePCT/SG2007/000100

according to Caim 35, whggh conprises the sequence

SEQ ID NO 1 (HSP27), a nucleic acid having at |east

99% i dentity thereto, or a fragnent SUBSTI TUTE SHEET

(RULE 26) WD 2007/123489 PCT/ S&G007/ 000100 63 thereof

dkreaf oflackadt 13 Bontigurius grstiuss enesligugslypegidd hmgngheat shock

pRlyPgAtiyde having heat shock protein activity. 37. A

I sol at ed "pol ynucl eoti de according to Caim 35, which

nprj ; | 0.

ST ch SER R EMARRE Rop R0l Gl Fhdbhss B seauepoe
aER IR G RtHSP Har g lelsrackihaying aftleasts) o entiuibersior i fpgaent
tacothingleast pHEopiepdus deidnes\enoglingegivlypboiclk haypugiieei shock
BoteivictiViey, 38. An expression sequence, preferably an
expressi on vector, conprising a polynucleotide

cording. ' ] ol i on.thereof
ok e o P e rer il b Mor BB EhAp S
P@&Wi?ﬁvswcg%au%wc%wehﬁag? ¥ 3gpr yperden thergolppiablydinksd tep
ggildtorypeiiyencs; theotguthtary SQuendncapxiie eSdicaimeseprassimef said
aoscakedbig. to A aim38, which is plRES-27 (Figure 3A)
40. An expression sequence according to C ai m 38,

$Bqudit el it T B R g
i .. 42. A i i
ek St RS CaBbPE GBS SxBSayPERL )

according to any of Clains 38 to 41 and a regul atory
§bqueHtEPrHoMIsAEGICE #aoHBg (R Qe 38 edish drRIBEP =278 pepye 3C)-
of directing expression of the pol ypeptide fromthe
pdl yuetod phiwodisipgarrelypertidy cadrsingng expr essi on of

t he pol ypeptide fromthe expression sequence under

cont r(@l profidinfen exggusial @nyensegueniog to @y CijmoiR todhahd &
pur i fyhgord, REuBReYRSREdAR reftatord sSRER GPABN de%iiBTing
nmodul at i ngd? r.ef e@abl é Hﬁ regullatl ng,, the expression

of a SPEBPR B ARbET He RIS 2 Ued e e hown as SEQ
ID NO_2 or a HSP27 pol ynucl eoti de having a sequence
sh O\M{b)aag‘loglt_r@ expyessesn of thepolypenside frmB ,tlg_@feéprgﬁ;pcyl sgquence under
Cr i cebutral of e irppiasorg &dqbiencél4ud A net hod conpri si ng

nodul ati ng, preferably up-regul ating, the expression

of a (c)sphdhipeLyRaRthaRnpapideg a sequence shown as SEQ
ID NO 4 or a HSP70

43, A method comprising modulating, preferably up-regulating, the expression of a
HSP27 polypeptide having a sequence shown as SEQ ID NO: 2 or a HSP27
polynucleotide having a sequence shown as SEQ ID NO: 1 in a cell, preferably a
Cricetulus griseus cell.

44, A method comprising modulating, preferably up-regulating, the expression of a
HSP70 polypeptide having a sequence shown as SEQ ID NO: 4 or a HSP70
polynucleotide having a sequence shown as SEQ ID NO: 3 in a cell, preferably a
Cricetulus griseus cell.

45, A method according to Claim 43 or 44 for:
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pol ynucl eoti de having a sequence shown as SEQ ID NO 3

in acell, preferably a Cricetulus griseus cell. 45.
wa\ovetibxagy according to Claim43 or 44 for: SUBSTT/SGHE7/000100
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(a) extending the culture ®ime of a cell or a cell

line conprising the cell, preferably by between 36

and 72 hours; (b) delaylng or reducing apoptosis in

t he c@) d:xtezmdmg tigedultutie time of @ pablrdr s icelylinetpempeting the ¢el), preferably

i ncr e@%«gﬂ%eﬁh@aﬁ[dﬁﬂi&ufsty of the cell or a cell line
conpri'sing the cell; (d) slowing the rate of |oss of

vi abi J % 3ﬁlgge<ﬁagq%ungg opa)s%%lﬂhe Lél{}ﬁ 2COMBd Sipdsihe cell

cell; yl ng o ucl ng e expression of an
2228;@2“@ eg'sﬁligk E%glalmlg/ gﬁ%%l}/orca%se ?ﬁe cmfﬁmsﬁ?‘ﬁ{%‘%%
ﬁgﬂfééd?@?)gvmfgﬁ%réfagf e FHEb Tt deal s GURE ?%fsglg e
densntg (ICVD) of a cell line conprising the ce

pr ef e@aptlsyitgoraeduriag ghe espyossiop PEIEAPARPYC la%rk?fe%zéfel&W%aSPaSG
nor e preadpases) byspat 8|aﬁ<a6dspasé.@,GH/a cdfDsta cpli Bfiesroadpkiyingthe cell,

| east a0, (ol ARDEASIsIGukhe mxi mum cel

conce tratl oﬁwattal ne I n cult ure, or an extension in

cul ture. ssﬁl gptg?]hlg ate% llé] i,/]lal%e densl e(IS&Vb a &ﬂqﬁg E(ﬁ-}l&gmg the

i
the ¢ Wme € ex
r ecombsillusferabhoyedt #ﬁasté %TFEP%@P a@leﬁﬁé 8?)4’0‘?%‘16 ireferphly @ least
pr ef er@ioh, yndsnprefefa@lycnteyst 10ps;a2 cel | or a cell line
conprising the cell, preferably by about 1.8x,

pr ef efﬁlﬂ Yea@ROHE rr?a&nm{méeﬁ chEehienioR than@bQU&ultare&ir an extension
UBSTm culﬂue?fespan gﬁ)olﬂl 012 a gell line comprising the cell;

(h) enhancing the expression of a recombinant protein, preferably glycoprotein,
more preferably interferon-y, by a cell or a cell line comprising the cell, preferably

by about 1.8x, preferably about 2x, more preferably about 2.8x.
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