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WO 2004/ 009823 PCT/ EP2003/ 007946 Met hod of expressing

reconbi nant protein in CHO cells The present inRggata@rooo7
WOr2@04083823t 0 a net hod for expressing a reconbi PAIVEP2003/007946

product gene in a CHOcell line as well as to

reconbi nant CHO host cells and to novel expression

egtar 5 cqgnstructs,. The i ne ter ovary cell
Methalia? expesiin srcoenbinat Crrarle JERHOREN el y "L e i n
production of reconbinant protein. Apart from | ynphoid

cell lines such as hybridoma cell lines, it is one of
The prescitduvansion relpiss $o amctividfgr expressingi recombinantfiredushgene ina

i ghs.density 10 suspensi tc ul ture of, ani mal
CHQGPMSERS Wl pf i BESBRRBH A HoR et abd kfncHiet BniiBiop vector
condth@lsds and are conparatively robust to nmetabolic

stresses whereas |ynphoid cells are nore difficult to
culture at an industrial scale. G ven considerable

st o roduct i on, Jad: S Of t nost _intportance. to- .
The {5iesf HaRisRE o§irt gt FHED nhumaliin e R Vs8R i widdly used in
prodRic85L@Tlembinhnt groRif A paft fronk ljoiRid Bl iBs GASPASHybridBma cell
and bi oreactor design and operation are paraneters

fines, icis ousof thp &ov gl tipds allewing forsimal and ofciphtdigh-density

R I e L
yield:Oida8d Edmhr SRRIE Fctustto Metdolid WabssePwhéRAI TyRIPABIICRI1s are more
yield. Increnental increases at the single cell |evel

diffiggl to quligresatandndusinial seade SHivien eqrisiderably ensbakproguaion, it is of
rod Leld in.high-densikty batch or. fed-ha .

Bl AR Ftt f ekl BEATE5E R Blalc MoreaBerdBbiEltor fun. Choice
of clfiré rddius Eargposition £@ bicwaRodesikBGin@pbratior Are parameters that
. cells/ni]. US5, 866,359 descrjbes _a nethod of ,enhanci,n%]
impaok yiekdandomay befinismcamples tnonfinian dMprenpedipiablpinereapas in the
strengdg?xalyﬂ]sel 1 r nq%gi 4\1@3@% og‘rﬁ%eﬁ%gén‘ﬁféf‘ E{?%l@ﬂ%&&%&ﬂh oq‘]tpax‘oduct
protéid :ehlll dnga ltyidlcb -rlﬂéremélﬁiﬁls ﬁ::idrﬁsés(ijm tﬁ@sﬁgglé r(]:wll! iesel Wﬂgtrmlat@ fnto

C cycle 25 regul ation_and has both i ndependent
coﬂsucie%ﬂ% Hnpoyanents aEpiogugtivigld mwﬁgh@sp%@swﬁjl QI '@F‘f@h gplture

. i o of . p ;

shord B nard Dipee gL YRR o S aESRAATE R abk of 1070 10
cellsétmbcess of the co-expression approach in order to

achi eve the ideal balance in between gene

transactivation whilst avoi ding any negative inpact on

USS?&%B!??S?&G%;%&% DB FenhARir HpRAba HoAdsn aﬁ‘@aﬂ?tstrf)ﬁé’ﬁﬂjMV

care oi ce of the pronoter driving EMA expression,
promdtersin G300 ayd NSO telsdysopaptessibng hdenovivaldi 1A prateih doinga weak

prong R BN § i omh Hhisrrbl oty BERR SBF ek At SR cclpey 8
regufiBion 4Rd Bas Ik !ﬂd&ﬁ&&ﬁ@uﬁfscﬁﬁt&nﬂbﬁ&ﬁﬁth&%ﬂww %cﬁonal

- gamma 2A locus for targetting CONFI RVATI WO .
domaige AVledoRhmingolia hy sxressinrio appropriategpwdevad axpressian is crucial

for s‘ég«:l%?s}scrltgﬁé {;é]-gx%p%%%q llﬁfnr@a%h Y Grflf H)eaclhf)e%g %hé iraelllybgf’atx]lgé th between

gene transactivation whilst avoiding any negative impact on cell cycle progression.

-

As a disadvantage, apart from careful choice of the promoter driving E1A expression, this
system blocks patt of the protein synthesis capacity of the cell with E1A expression rather

than expressing the recombinant protein of interest.

WO 95/17516 describes use of the murine irmﬁunoglobulin gamma 2A locus for targetting
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ea e.g. widely used NSO nyel oma cells. N$OIg&fhks2007
W%%Oggﬁ'?) Iy are a tunor cell line of nurine plasma or
B-cells. Only in B-cells, thg chromatin harboring the
i mrunogl obul i n Ioci isinits fully active, open

an e%%r%&ﬁon %&t bg%r] 4 m)pé%hg ?6(:?13 %&)%@ﬁ)tﬂoﬂ 15 Sk the B-cell

| rmu nog
lineagepe gswudniy osmlsiﬂ.%mniyslmm @@Bdﬂﬁﬁ dell} essehiully arg @ memor cell line of

t h |
MUrRG e 55’0‘3?23108 D zﬂﬂfﬂS, tﬁ‘é"lﬁ'ﬁénggﬂp“ n?llngggqun@@wglobulm

(PP | M |
loci Yngﬁl%u fﬁﬂ? %& i Bgé&iesﬁgfg AL dvf]ﬂg’ﬁfr lﬁ%ﬁéﬁcﬂ) ar ge?t?‘!ﬂ gof native
i:mnsaqgleh«ﬂm peminers og r@onﬁmbemém[dnaionbﬁﬁct§ hégratedinto those
eggg‘h | evel expression, the gamma 2A | ocus regi on nust
EeNHE%a transcriptional | y active genonic region,

As aldléﬂdtv 2, f(%lﬁ?(% {h% Jﬁ&lo?c?ﬂf}é&g%ﬂg% fhe targefting

reco
sequmcmeﬂﬂt targw efﬁcmmﬂytm nd&me&ell dined tusly reatching ﬂidﬁ&qﬁemé efithe
ssion in biotechnol ogy wh

- for, CHO protein ex
~ gamigp Pﬁéﬂgsﬁ%ngﬁme@dﬁ% MR resambiaterial Spbynek far lugh level
- oprRSREAR orkihl PRI rifloh AP s Sitheck BBl Ahivt Blaboitb Rgion,
limitmgptsedBictimencss fcm hohmﬂo@ﬁ&mhibmamyhho B-gdingpesar get ti ng
- sequence having been originally devised for
, honol ogous reconbi nation in nurine B-cells. Possible
{ {
Teis AGE 8RB prhon bt e S G bl el PR
proteiyr @qmesfsimndmiaﬂnwhagyhdnm éﬂﬁ@ fof enhadeEd/exyressimt #om a standard

h f th
pmmg&atﬂg@aﬁ@se% RS Mo, RREGH Boumia yeyzl@; by
cairgfl gﬂ&xﬁ“ﬁ%%@%ﬁo@?eﬁﬁﬁﬁﬁfﬁgh% 2 Wby haaving

prom)%er a

been driginally dpvisedfog hemotogons sicatmbinatioa ivs fameine B-GHE: Kl
cells. Fig. 3 Plasmd map of hCW-M E expression
vector carrying 1gG 2A targetting sequence 2a 18
January 2007 1In one aspect of the present invention,
there is provided a manmal i an expression vector

Possiblergpticglimenta vf the dstentiof bresthotvhdn sloy figdres Whti i sown ishe

product gene which transcription unit is under

control of the mCW pronoter or a functlonal f ragnent

Fig. 1t R%faﬁ@fe € ?l%gsugﬂr'fe‘r@l? of g%r@nﬂ ﬂuﬁfc@&rﬁ’ g&@@&ﬁ?ﬁgﬁv Pomoter

unit conprising a synt
gend hCMV guarhbrer uﬂhp presernte _df itkee ligﬁezﬁﬂlbt spot saquends in transient

t her cell transfected w th an
i‘ﬁ?@g F‘Hﬁoﬁéﬁ%%lfﬁ? drding to the invention. In-
anot her aspect of the present invention, there is
provi ded the use of a vector according to the

_ _Flg 2|R171iamte| GEPfempressntbmhuelﬁ djrotﬂthM\épﬁﬁmﬁén adl hahev prbnﬁb'ﬂ& inthe
cells 0. the present vent| an,
< Bitine ity feck i Box st sBpucace apitoeh CH K el

manmal i an cel |l - conprises a reconb|nant product gene

and a pronoter for expreSS|ng
Fig, 3 Plasmid map of hCMV-MIE expression vector carrying IgG 2A targetting sequence




t he reconbi nant product gene, preferably a CW

promoter, and further conpsises a 18 January Z?Qiumm92007
2004/ 009823 3 rurine i nmmunogl obulin gamma 2A [ ocus

DNA sequence or fragments or sequence variants

IntdiRr &?ﬁctcﬁp@i@&eﬁﬁt ﬁ‘m%ﬁ(‘"&ﬂ NEeRXBIREFIAN af thTivaligh expressmn
prono Accor di ng t present_ | nvention, such

Vegrqz\ “eyiBigeah deagsaf ﬁrst ésaaﬁewoanu% doothe; grrduet geng drhlch
tredXERA B Riunder 8sHol 3R ithd EREAMY p@8Reer! gt LHAcGoldl Fraghnent
According to the present |nvent|on t he net hod of
thergph aad .*%ﬁh%r @mﬂr% ECORA JEasSFrPLAsHIT SRIBPRHRE &t glpgmine
syRfhefise Q)i HAKBGAeCHO cel | transfected with an
expressi on vector conprising a pronoter 10 active in
CHO cel I s driving expression of a reconbi nant product

‘InReie} BsRBdof Hhetfi&ent ROBRIdLS thde i Brofvitled NECHO el Ransfected
ene | ocus DNA or a DNA sequence vari ant or DNA

Wi %Wﬁ%’i@ss’coﬁé’re%t@fa%@ﬁgt% %Fﬂ?’&ﬂ%‘?‘hg activity of said
pronoter, and b. harvesting the product proteln 15 A
f ecqonbi nant product gene according to the esent

In; 400815t jagpect ©fthe pﬁrseah HYVepliQR, dhpre ¥ aprovidgd é Gge of ¢ pector
acEorBin@ IS &k iatchtidA FvambaskihdtHeiteins REEY Hate ihICHBYclRe any
protein of interest, e.g. therapeutic proteins such
as interleukins or enzynes or subunits of multineric
Actlf% @I gl Srg%rlﬂglgﬁ@%%lleg 3 or ! r rtcgtg}eéeltaﬂ EF’ ggécbmgqgant gene
in, a&ﬁ%ﬁﬁﬁﬁn eoMl borpsid ld@&ﬁﬁnlﬂﬁéﬂt Fecra Hgéﬁ’é‘ 44 aSftehdtdr 86y Spressing
t he once expressed 20 pol ype de fromthe host
the mreombinant paiduct genezpreferatiip p freemdtas anddrtber copiprisgea
present invention, the product protein is-.a secreted
protein. Mre preferably, the first or product t
protein is an anti body or engi neered anti body or a
fragnent thereof, nost preferably it is an
I mmunogl obulin G (1gGQ antibody. 25 The DNA sequence
of the nmurine i mMmunogl obulin gamma 2A gene | ocus (1gG
2A) has originally been devised in WO 95/17516 for
use as a genomi c targetting sequence for generating
stably reconbi nant | ynphoid B-cell lines that show
hi gh expression of the reconbinant gene product. B
| ynphocytes or plasma cells normally express extrenely
hi gh 30 | evel s of inununoglobulin RNA fromthe the Ig
heavy chain | ocus, probably due to cell- type specific
enhancer/transcription factor activity and open
chromatin structure. The preferred nurine
i mmunogl obul i ne ganma 2A gene sequence of the present
invention is the sane as the targetting sequence used
in WD 95/17516. It is a 5.1 kb BanH genomc
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18 January 2007 WO 2004/009823 PCT/ EP20031007 94 6anudry 2007

fragnment which includes all of the coding region of
WOr)94/198828g ganma 2A except the nost 5 part of the CHL

exon (Yamawaki - Kataoka, Y. e{ al., Proc. Natl. Acad.

Sci. U S A (1982) 79: 2623-2627, Hall, B. et al.,

Mol.ecul ar nol ogy. (1989). . 26: 819-826;
LI B A 24 fockh DN GRaER OR drogmRBiseatrseapence
varifr? &&}eo?baﬂa%@ofleiﬁéﬁcmﬁsgﬁés@idﬁ%& iR Hﬁm&& €£Erding to the

I nvention, pronotion of site-directed, honpbl ogous
presestipvdiitions such aiBNActqudnee is sk axpregsiompextoy cohstivve for

i myunogl obuj i n ga 2A ge equence (1gG 2A).

CAPIRELt ’i‘?@‘i”?{?‘"ﬁ?fg’r@gﬁgi’r‘&“e‘n@é&%ﬁ&of sai d 1gG 2A gene
sequence or sequence fragment or variant sequence
fragnment that is functional in or capable of enhancing

Accosiingtoi thepteserp imantion, ghe method o expressiry iorecombinant protein

rngr,om) er,ﬁ%)rfeferabl y froma hCW pronoter as set 10

ComplFSHIGEPRAYL bot h under condition of transient or
stable expression in CHO cells is also enconpassed by
the present invention. Such functional' variants :
aencu]mm i @Hgl cdliatmb sfm@rmﬂﬁm"d . exmﬂshiagivemf tlsmTpﬁ'singapromote
mut ati qn .generate nmet hods wel | - known i n
thé"té‘fft‘}l%é%g .cel&ifrb‘gpwpraw feagreprmbinant pregfuch pentein and further
P N ELd 138 o tae .

v P PRASRE R Irine G 2 WEESTE ot PN £ 05 R0\ Yedtienge veciant or
muDis firagimentatherlsatwhichds entlaociag aétbtityonfesdidipromiober pand
transfectipn and functional selection in CHO cells.

B aﬁ"ﬁ%‘l"%@ee?r BHPIHMEHUt agenesi s can be achi eved by

al kyl ati ng chem cals or UV-irradiations as descri bed

in MIler, J., Experinents in Mol ecular Cenetics,

A re@uhbinggimiredpcHgensaccording tatthe pres@ir Mveniint is dapiogducteprotein that

i sl B T i P Bl S e PRt

e.g. ﬂ:&é?eﬁiﬂ rofimisutle At Rkingof QF ktuits 6P MultiBsric proteins
preferably 90% honol ogous in sequence to the

suchgs aptikqsbesciripepents théreoh dhe recombinantiprodne gene may include a

. i : A I . _Far. inst Lt
signd FEURR8S Getng S5 BRTTDRAG &fMins Seiion ol g S AP Rse
polyp?itidé oy HetoW prodi@eStell. In 8 ifbthd? HEsFErel eBodinstid oF R PR sent
. of 25 nmenbrane exon 2 (M) to provide a unique site
invetinn, therwadycs pratein isq seereied protain¥iere prefarablye henfitst prrproduct

: - i . s
peoc TR, S0 coBSBES R Wl Best ety s
Immtasgiebitlin @ (Ig@) anilbodyas wel | be enpl oyed in the context
of the present invention. 30 A pronoter' is defined

as a DNA sequence that. directs RNA pol ynerase to bind
to DNA and intiates RNA synthesis. According to the
present invention, it is a pronoter that is. active in

The ON@ swhérxe it marins tnmisogigndinapatiby2A geze eno(izG 2A) has
origigaqlpynt?eteg rd'evfg\edS fnr\%%s‘ﬂ | %Tl%t £0r use as a genomic targetting sequence for
generating stably recombinant lymphoid B-cell lines that show high expression of the
recombinant gene product. B lymphocytes or plasma cells normally express extremely high
levels of immunoglobulin RNA from the the Ig heavy chain locus, prébably due to cell-
type specific enhancer/transcription factor activity and open chromatin structure. The
prgferred murine immunoglobuline gamma 2A gene seqﬁence of the present invention is

the same as the targetting sequence used in WO 95/ 17516. It is a 5.1 kb BamHI genomic
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one whi ch causes nRNAs to be initated at high

frequency equal to or higher than that of 18 J3gyay 2007
WOoE0/009¥¥® 2004/ 009823 PCT/ EP2003/ 007946 5 hCNETRPR03/007946

pronot er/ enhancer fragnent (gescribed in US5168062) in

CHO-1Cl cells. Such pronmotet may be a cell-type

dependent strong pronoter, as are cited in US5589392
fragfifent whieh éichiniey alls:fahardmdmg tegios|of nauine Ve g@mm@rr?g‘\ except the most

5 phitohe Gkt (A Rataghach fupl-obfhe itk APl S .54
(19@ 798 SVAD VISR dag, wr%qlaahﬁm%ﬁaiogy lap9 DE829-806;

hunman cytorregal ovitus (hCW) or o

YarsasvakiBaaloks, Y et al.niStlpic Adid aesdaycrh @psb X |lﬁé§,-é 3pheAseading to
the éré%ﬁ ?rgrp;ﬁ%;h Eaﬁqrgé@ntg{ tg;x egie a; ; helq%%x% ?:eﬁ?)?liblgﬂﬁm\ﬂ: hétthe

, relegérﬁfpgfp%ﬁk%f Bfetlh?n%l&% Mnﬁml%@ pRicRkquebte (RIG DY by

ment “descri béd in US 5, 385, 839
Accariingy, aiE’-sB@.ﬁ:n@&?aant oﬁ said IEGAAt genn abqupaee: on Seguange fragment or

h t t he hCW. {
varip 867 RRG eIl nalit of PPISe BRAEC Tty At

"proSi 1 t%ﬁﬂlr z péé@?%%‘%hﬁ%ﬁbt&%@erﬂﬂ? Eroff a hOKAW proasotéeis set

isa particularly preferred
fortR tosli, bethtundér ddmdltlcm(ﬁ'smnmentrmetﬂblmprﬂsﬁléﬂem §hIQ) cells is also

er e ed in the present invention |acks
encpweassw{a'amnﬁ’atpsffm ’%’ﬁ'ﬂence part in the _
SuciP gfnlﬁﬁ@}{ﬁ SRARGE Shehhiss @! rgb BhsclilRridrRddl éons b point mutatrons and

ator' sequence has been found to be detyinenta
be geneﬂa@HMypneihoﬂsewelbrknown iytherricpe bepimendigected Pekcl ﬁggr-prone

Pk ST R RO P A oo b v

vivh %ﬁgﬂ‘hﬁ&%%sﬁ 9f bactdrial 4hneRedlowatibgibedry nlbfection and

at e- ear gene.expression), in partic
ﬁmcmahmmn uaﬁﬁroee@usOEor etem,ang e TS i be achieved by

ce,. £ P
orlr ey VAl Ee R B HE  ERRETacPln,
MochuﬁP@énét% S618'Splink EvbdIciboiaedry 1972 Optiomally, a natural mutator-
pronounced. A transient transfection is characterised

‘straliy ofloshpasitérinme mayrbeaisgd-sel ection pressure for a

vector borne seI ection marker. A pool or batch of
[l f . .
Pl SO SRt FOERET PoRaliaE BBk S al LA RSZE bcRpichusbly
75‘%%@%‘;)?&&'%1#@0% dofiRlo SﬁlAﬁhﬁBHAad&duﬁﬁb tethe Imatreﬂpamémg@art of the
ta

en"up thé foreig Cells that _express b1
natial mugne mmpn@@btdme@m 14 gaws lesp Frringigpcs, étvlé possibie to
i nt d the { tr f
s SHR sl 1AL iy P i rcenermsy e o
melb2me eR6d 2 @MQ?E td prorvitietdmnqlmmrﬂe dod lmanzqmn withit gheomugine
the transiently_ transfect ecigcel | pool.. Theref or

xmz@nm@@@,ﬂmrgam@ws%éﬁ@@eﬁe,@ﬁ FIHese AN VA ArEfaLy deyised for
51tep§peef;1 1 r%ﬂ&%ﬁ%ﬁ?ﬁgﬁ%& AR GS RBE 88 ciipldyell iithe context of the

transfectant according to the
preBét yRhtibmvention is understood as a cell that is
mai ntained in cell culture in the absence of selection
pressure up to a tinme of 90 hours post

A “promoter’ is defined as a DNA sequence that directs RNA polymerase to bind to DNA
and intiates RNA synthesis. According to the present invention, it is a promoter that is
active in CHO cells. Such a promoter preferably is a strong promoter. A strong promoter is

one which causes mRNAs to be initated at high frequency equal to or higher than that of
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transfection. 18 January 2007 WD 2004/009823
PCT/ EP2003/ 007946 6 Preferably, a transfected
womoed/ooel3l according to the present invention p&%‘ﬁ%é@%
stably transfected host cell, in particular in
conmbi.nation with a hCw proFther as set forth above.
Stabl e transfection neans that newy introduced
hCMDEGE Prombibr/eshaes drigngnb(desmibed dn BISSH68062)ingeHErK beells. Such

DNA, usual ly by rando non- honol ogous_r ec j '
promae S, b fodlliBipe DA OPE DERAAG &5 Bt g B US 3549892, or

LD S | g: | h b@mbtitdly acti
profip 3 Foffla B Rl Mol Lo AOR prelemAPh B e oo
viralpRbAbRE s 2. eady and hafe fromotarecib SVAvims gl gmmediate early

pronmé ks emares et parRIHEYS 5t TG prfoTmegafbvirus (mCMV),
the 3&3 regé#%@ a:)rrélﬂgfeg rﬁgﬁ Iﬁ%‘p%kgﬁngﬁél Yirdkos the'R66E Sr@fm@Virus

of the expression

"kiohg\f&’lﬁfiﬂﬂ rbﬁﬁ@pfdh@t@tﬁ(ﬁ&fﬁm), 'ltﬂca'wipgﬁ'erab]lyaihis ch GV -MHE prrnoter
cells with two or several DNA fr Vin
as daTned byithe BV RS0 FORERQRTIOCE Do koS o b 393 9b7-1

or a R A Bt S oSir prbAicF A AT TRONUREY Ponficr doistruct

product gene under control of a
harbsHhg tHelconipleatica furmtionalistrdmof the utajorg@uzdisteearbh@4LE) igsne of

R o R T, o g

| pres?r&ti%ngéﬁnﬁ ection of fragmented DNA is described e.g.

53046. It 1is possible that such stable
i ntegration gives rise, upon exposure to further

el ectj f lifi i t ,
LR s A X
i I ' ™ igedaatbr
sequlteﬁ&fee elﬁg)ar&gtﬁﬁg% u%?ﬁ:tﬁlﬂ@lhﬁﬁcer $orahQF theyRBmoted B

he expression vector of the present

' sequienaesintsibeen FounGHiobe deteimentsd irbEMY promoteractgiry fgHO cells and

20 _ e A . ’
stolgheuFEn PRGBNT falp PBFURRCT S e o M A ADR Bt site
MelPbt !ﬂﬁ,em%? JRleYArH16SY 3% 981-942 | RépavidacFhCMY iiminpdiatdearly

upon honol ogous gene targetting In mature nurin
gendBexpedssion), e paiticvlan i wepsighbansisotionaVitherigha ator sequence,

| ines; there. the | ; r ' £
the cpbgae ORI TP HEre gLte B 2R ol eI Gnodulator
negzl['ﬂ'vgtb'rlﬂ(ﬁﬂ- dbr oY HOMDY Btésndtéitie gvemnhoregironameced | gG 2 A

ocus proved to be a reconbinatorial “hot spot'. 25

As said before, the chromatin of the i nmungl obuline

enomi ¢ [edh O I fard - L€t Fir&sir@ for a
A w0 o Be G 0o bbb B Etn BRAIE of 36 Ml
veci8f Boie kéle&ibminken AapodDAbatel o oxdlsorighaating fom & tramsient

wrangfoction i ool csll FoRAATR (18 CHORTSSR L Wt bRl iy ind do
exprthsa{d%J Gk R nid ﬁbt%ﬁ%ﬁﬁhﬁ?ﬂ IDNA | @EIB tHatGRPidss Betiertign

Xpression vector s _usual y contain: at [east one
expR¥fioessadttcadoasuay notehaye indegrateid ithestmansigctesdPNA intp their genome
limted restriction

yet aruktepd tw?%ﬂi%&{q@?%&ggﬁggaﬂd&ﬁ ONSLBLOW {:rgnsffgét&f geelfs% the population

upon culture of the transiently transfected cell pool. Therefore expression is strongest in

the period immediately following transfection and decreases with time. Preferably, a
transient transfectant according to the present invention is understood as a cell that is

maintained in cell culture in the absence of selection pressure up to a time of 90 hours post

. transfection.
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reconmbi nant. product gene under control of an upstream
promoter region. Were used in 18 207 WO 20044 @9%2007
b

wPsobsB389P3/ 00 946 7 particular for transientpepk 07946
expression only, it may further conprise an origin of

replication such as origin of Eppstein Barr Virus
(EBV) or SV40 virus for autononous
replication/epi somal maintenance in eukaryotic host
cells but may be devoid _of a selectable

ker ..
Prefgbsdteoniovid (410 har el ageordmg o Hheg et VRS pgtebly
tranﬁ{?gii%ahps cefh g fra éﬁéngﬁbﬁaﬁ&ﬁ%ﬁ%"cﬁvﬂiﬁ Bt b6kt forth

uences Or are specila

abo®® tSt.{BleZ ﬁﬂrﬁf@hen infdaRs gt hewlyshirbduced Iﬁirfalgﬁﬂ)NA is lmgmmg ,
animal viruses or suitable plasm ds that can

mccnpomteﬂeutoa«morpxcdauc\e gsyallythyaeedang, noprhpmolpgaus Ffifﬁmbmﬁoﬂ

evelettskly%gﬁqcﬁy%o 88{(% |sgc5genoé/ g%gfe@&s%mgé@&di gggc% tgll f’c%@nt invention
mafﬁé@ﬁlbﬁf Rs€of Vetor B8 iﬁ%&tﬁsﬂﬂt diréctly relagileao regﬂressmn of the

enbodi nent, an expres | e GS selection mark

can!phmt@modlwt g@sbﬁﬂchglﬁ 6+2- bectegial copypngmb %C@HHP’;?&HOM rendered

ressi on of a
Pgs U &S g‘mbq qﬁe 3 r%"%&%{gg glgxtec%g%% fﬁfﬁir&’t@& at least part or
% drisaTitee éi@h%@ioﬁ%ﬁoﬁﬁﬂ&i the, gen&ne/ Likekvise, trgysfection of CHO
10: 169- 175; Cockett et al., 1990, gh_.l eyel
ceuemuhm.memalmmmmmg rish et febttan Viyrie fuictigeals
rof I | n
equ% eq'}etgg es'@'é%f}ag %Len”pglﬁ %f | (%Wesﬁx %n (;/f%fitldg %%3&%{:&1 NEamely the
prodieiy @&ﬁ)ndﬁr cﬁml @?. SMMPnomOMGndfthed[dtypm}/lgGm sequence, is
systens that _are of particul ance for
co HM@ Fisition el gl trensteqtcbpost LS. [ vive afﬁﬁﬁ’ﬁ’ﬁ S fupgfional
DNg\ seeﬂ&éd&g flafth cﬁ&%@gﬂ W S Yisdceibed kReinGR O 99/53046. It
em o ers a ar ge vant age durin
is d@sﬂﬁh &mmh Mm@rhl@@yemwdw axposiwe ko garﬂmxsse&ea:ﬁon
often be d fro e i.niti ranfect
pressyes far g@nq %t@éﬂ"%&? Tﬂ\#?q? R £ Bromesoges Q‘eﬁ?@?ﬁe@ﬁ Thig s
f € 1R iSek@tibh ¥Lth
corliRePF e o mbRAA bA6IC VAl kil ieLATA uethe
BXpeEISSﬁh vcctﬂ)BSche Presextsmveitics! in§HQ the presenns ofitiaeaeiting sequence

reconbi nant. antibodi.es
enhgyerp REATRSE! Ly Sraires e o Hahsrn ot SOt Bin. Sych offect
has%%?ﬁee‘ﬂ' | JH3ONEd RéYdoNt # Rave Bt iakfdipated Lorehsra6lopcls gene targetting
transcription unit for expression of the nmarker 1:Igene

in mﬁumxpmmB@nll lines including plesmagytesredayelomg; el lines; there, the IsG

2 B s BRI by P brfESaall

hoxﬁblb&&lsqﬁtegfan%@m&lihé Ivel 3 Aclphapreded o Hehereasthbindociel ‘hot spot’.
ver Sa, goes wi_t hout saying_ that the _hot spot mtl; highl

As saldbefqmrtheadmm@m %ﬂlés@mmg%behm ERTOBYig TagiN IS In OPEH’ ghly
exp S-SI on . product protein

ac“ﬁ’Sﬁ%elglb bg?%gé&et%eér gél}]g?%r marker cassette are not

required to mork in cis on a S|ngle expreSS|on

“ExpreosonSHETt 818 QFBBEORFORaS TN FAPHEHEE: T IR
trartsgﬁgka@ afl 1h HBZSSMIJ of th&ik ﬁ@i@ﬁ@ﬁ afi'itapﬁroiﬂriﬁﬂi Bammalian host cell

emeric Integration sit
line after transfection with vector. An appropnately constructed expression vector should

9
J

usually contain: at least one expressable marker selectable in animal cells, a limited

number of useful restriction sites for insertion of the expression cassette for the

‘recombinant product gene under control of an upstream promoter region. ‘Where used in
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A further object of the present invention are CHO host

cells transfected with the DNA sequences of tRQg y v 2007
woRoes®@as23i nventi on. Further objects are a net /]%BJ’O03007946

transfection of such 18 Janyary 2007 WD 2004/ 009823

PCT/ EP2003/ 007946 8 host c€lls and a nethod for

expression of the reconbi nant product gene in such
partitwlat foe ebhsient/episemak ppmssidnomdy.atmay &frthee nomprisen @8 ofigin of

ferred enhodiments. | i caliy
AL A, SRR TER L Bk Vol e TR o
repli?ﬁigﬁ%g) oftfal EAEntPERRE M eulaRoRId oS bell but fiay Be B&vold@bEdselectable

ost cell transfected wth the DNA sequence or

‘markee ExpressionFettoes e esprhut arenot lingiedite, linsaoNdohagmenisy DNA

transfect

ragoafeenCoNRST ALY GE PR B SHAIANE € IS ARG GG mized for

interé\ﬁg)éaﬁa W&tfoh_%ﬁ%ehts, Snifhal Gi-@et 6P AhBlYIOPlashRts that can be

e precipitation, DEAF-dextrane transfection,

. shutflédraiiqrodimed indnclesiachny ssledfionanarberdiongnedy emplyied sudhas

thymidhi Kinass Gk, gﬂ%@é’ﬁ[ﬂgqa]}eﬁp&%% DR ﬁgﬁ%}}fe%'g{g (¥RE (GS) may
be u%ggﬁlt ﬁrgﬁ: i 3&11([9&@1181%%1& e%ﬂr&%alﬁl@ GSseRtigh market 3Empldyed

8: 945- he term host cell' refers
(Bebbingta dtal.c 9N, Higplevgt expression of aureeamtinani anbgshyelem meyeloma

a desired protei,n.reconbi nant p ct .praqtei
cellsGing s BREBRS SRS en np it SmBEE S ik 1)
Bio. Hf[c))%i‘lgillgy? 13564 ck &t 0 al 1 Pogwy, Higteledélfexpreishibh ©€ tiksue inhibitor
I ne -

Chassin et al., PNAS 77, 1980, 4216- 4220)
of metallGpbeBiindses Bt ClSnessidamster Ovary (CHQ)seldpusingGiutamine synthetase

2495-2499) . .| cel LS. At i I is
eens ppliect RO SBOAE BRasiet ol T T He Bl iy o
systilRI{B&! Mfe BRHHHIEHEr Riipsitadse torshaipoductivnsof thermyeugie peoteins. In
construct Integrated in the inmunogl obul ine | oci oulfl
comparisogty therdiksrofolate gaductasaDHERbpssidsn, &b GF Syuerffcmsmlaree

. protein due to the i fi 0 [Q;

i A AR B BB P Ty Db A s ohsSe

createf S the RhBiAPirhiBclapeiihdgvoiding e rebd Gratultiplzrobndsof s2igction
sides of the expression cassette. Furth

in the prsenngl of Brdreasingeoncenteationn ebselegiye F‘%PD;SS‘{ prdegiospchiayg sene
|.pt ' bt ' ' .
o BRSPS o4 rop ARl s Ecombion
antitRidERish the glitdaine @ynthbiass(@S) spftemn@ytoteghndlogy 8:23¢136). It
are both species and tissue specific and fshoul d be h
goesawithapé spngrthag PREvRIRILFO TR N OLEHRIEIIOR fhe
markd} %Fé)é, gﬁggﬁﬁegﬁ%ﬁﬁ gﬁii EH%lg RBAR GRHoCIRIGHIE X RprESsPdiPehshdtte B for the

cel sence of any natural . )
produbtgene ghd thel markepgamdiyemmplbying ie. gitarpalgibdsgmeteptry sites as 1s

oo 5 Vs Betac ool o 9T o5 Do
setheﬁé’eetﬁtthé’ﬁrgbéltw&'ti@n Qhd HeCRpRISSIBR bakettcTok iid frod@dt Yrotein

e nuri lgG 2 Atargetting sequence even_ inproved,
comgrisieg exppomester aud/onmarker eassetts aypoet requiresterwork in cis on a single

f [ f CHO [ i t.h Lon;
TR AT T -
DNA 12813 twhith £ iBSSbO¢hrbmogonhdliytiRprapsdeiteysitle, concatemeric

enbodi nent of a nethod according to the present
integration site.

A further object of the present invention are CHO host cells transfected with the DNA

sequences of the present invention. Further objects are a method for transfection of such
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invention. In transient expression assays which are
commonly taking place about 20-50 hours post g january 2007
w0 foaldoest i on, the transfected vectors are nai Mﬂgpﬁﬁg}m%ﬁ
as epi somal eI enments and are not yet integrated into
t he genone. 18 January 2007 8 WD 2004/ 009823 9
Suitabl e nedia and culture nethods for manmmal i an cel |

host! defl€8ndPd RretiR)dl folk BRwession dfitlee medmbiaant ptedmt iglondini suchgost cells.

: 5633162 for instance. Exanpl es of nda el
Thecupharinend selornoes b aPrisied ek Bent i B rrept

spec‘égﬁtl]og 8# Q}%r gqur%ia%ﬂémttﬁ gll sk W%&c&f of the resent

types are for i1nstance: Roswel
inveMBBRITE RBlto b8 Slbtetdtth@t 4 RRMll timhdfected dwtln‘lh@lWﬁAesqu@nce OITYﬁ@tOI' of

the ;t%;é;gﬁ:‘ver?t;@%g;o%gﬁ:&éna%g 3N$E gqgg ? Er@%o al ?%ﬂy i:fms;ected cell line.
Any%@sfecé%n 9&:@2@66% %ﬂ(ﬁl ﬁose Wil Em tﬁ@ﬁﬁ) e. Q‘l‘éo@cﬁﬁmm% Ca-

|um( e's nininal

phom&'}}récﬁbltéfﬁﬂi DEABDMtrantirhsfediba, l1pﬁx‘éctmn @:&'lahq: emRploged
Proc. Natl|. Acad,. Sc.53, 288 Jf

acccbl'ém@\i@ﬂie progsint inygntion lﬁl@ﬂM"P’a@R ¢ 8V B‘bh?sg ce F’&'ﬁsf errin
and lecithin (lIscoves et al., J. Exp med. 1, p. 923
i f. 1978). For instance, Haml's F10 or F12 nedia were
A s&mq‘d 1alst YelDBe¢ Gatelk dngyrehivicl® lamhster ocvm'st (GHO) celhkine Pugk ot al.,

10SRRL £, Wod. 108 59950 Jhi eRs oS G Tefins bt e fiaparREet drbwth in
cultggﬁ q?nﬁ%%x%?ﬁﬁé &é@&ﬁhﬁee&ﬁbﬁhﬁﬁ p?Sdﬁbeo’f&ﬁ; Sétable cell lines

um FCS), thelatter providing a

. canRlely SHG mr(oser(oc CCIpBEY, EHC&pmﬁ CHOIH44, HQRI 29 g -

fﬁfﬁ%%; Pkl ket Al ghs Toigeo, 32160 d-buxs1L
(SI%SJES%H H A1l ‘PN&% tsg,oi%% o470V ah SHO Cell$ ﬂs@mmgmulme gene.

l'an- Fresney, Culture of Aninma
locicgé ictive amhha Ichrotudtingsitherefore v Hensely agkpged or ctfefe'é state. Thus,

Pr ef bly,. th | K
Sk h R AT P ve ve
expggﬁn OF rdcBmbindiép ?ﬁfielh R881td the BsiciTit dtaxe W dhropeitinfmilesadt would

In serumf medi um general ly require ipsulin th
itsebftdniprise Saeking fodus cantsd regiersTeemnatag QRsTHag obie chgpmatin on bo

mdgsm;\gﬁqhq}gﬁr%g%%&%%%htn p@%ﬁ\eﬁ émtrﬁlﬁﬁ%{)?%ﬁé g%%g&l%}:ce and in

mghgi%ftﬁ@mif BSpoTHERS SFt, bhewobiBlilerably diverpenbeaimomgst\@ecies, e.g.
02592 or i ncreased | evel s of sour ce of anlo@ﬂg f
froformenst &y bamitey The prompianen aubencsr elrmeats; o tnaypglobling loci are

t
vt R A b Sk b ARSI e ARt 13024

seq?eﬁdmmd Sont inveatiowéntgnees genepiptiessival ingr0chlls alea iprthe

f bl f |
sy oo St i B

l f th
Ry e Ot —
preSé&it tveptions i¥ devold @Budnﬁomwrc&n‘plrlilygm ﬁ@pn@tm,q I|g 2 A targetting

bovi ne serum al bum n rnpne
seqeRIcaE HOPRORAESTSAE RO Y GHOFETS #‘8P9E pffetiliftion of CHO
cellsSi %rés§1olﬁev°etctors according to the present invention (Fig. 1); such trans1ent
expression is a further preferred embodiment of a method according to the present

invention. In transient expression assays which are commonly taking place about 20-50

- hours post transfection, the transfected vectors are maintained as episomal elements and

are not yet integrated into the genome.

o,
1
)
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done in a stepw se fashion testing new pol ypeptg dgwuary 2007
factors in the presence of those found to be growh
WOS0p4A98230r y. Those growth factors are synthetic or
reconbi nant. There a severgl met hodol ogi cal
approaches wel | -known in animal cell culture, an
~ exenplary being 18 January 2007 WO 2004/ 009823
PCT/ EP2003/ 007946 10 described i'n the follow ng. The

s A A R PSS e o

desclib Bl 88 563 PIH2SPF Wstatet) Bxamiplet of standdrdrcell cobbute vwedial for
nost cell types, this is at Jeast |n pdart af nc%i on i
laboratory Mleglupulevadensity gell eplpue abeing adapit tedhsraeed? gF Bfiipplar cell
fact.or/ pol t] o t [
typese 2ot yS@nge Sshef; PRUDERBRA Tniiule M IAD 1880 hidfth Mbrre, G,

* The Yothfal R GieeA iRl caibledicAEAisociatien,d90] pSUP £LIX6T), Kol mediunm

protein-free, that is free both of fetal serumand
(Leiborilzudel, prasrel. of Hysison 78albd73 15 436 eRelheccass mofife

J ot ej.n eecanhi. Ak AMB j
Eag B s rn TP MpRR T RIA ophART lhil QAAR Hanpl £12
med A8 Ean, Rt A SPre0, Mattl Adad By 53 P8R L. 4 BESY erdamvesi amdified

roduct protein, is high-density growth qf the i mal
DMIEMdacl@ag plbomdn granpierrinanddgergun (Thpoves gt Harlcxp. med. 1, p. 923 f£,

L4/

ol R BT RO A SRt

culfzé!l Otieemediispatiliasadaptedeo €HIO oslbciiltBe ate descrifiedde EPi48) 791. It
grow h nedi a can usual |y be suppl ene

ted. wth
is knqumyhelaush Gulgwe A0 qandiHePIOmEREY Wil gfa) foug serue (FBS, also

calleégﬁt?.ls geﬁt\‘/ ?ﬂ'{%‘iﬁgﬁ)', qﬁgfiaﬂfer mﬁg%ﬁtﬁiglr RBHRe og ) ggﬂﬁﬁh 6f hormones

trace e defi ne
and Erooly fattars. Chpaindkutessf abanympliancelis ismowadays a rovtine operation

wellrdgghriddh Seiomae PO RN TG RLse o e e APy k- fan
Fresf} d%ﬁ@&ﬁm BelRSa Fatthal 4% eaﬁoﬁ,rw%gq,@sm.\ﬁ.,tmne C

er conponents such as 1 nmportant nenbrane
i pids, e..g. cholesterol or phosphatidyl choline or

Profebl. e sel eyl aP s 2 POrIgE S e cERFar VR 1§ devgid offetal
calf Eé?ﬁl?%@% cﬁ’gj@%yﬁﬁ_ﬁh tiadis Bkihp terfiede RrumPfred NEellyinsgant-fee
salts based o

which the osholarity of the i
medims geriarallyt seqitive inswhincandbitingfertis in @ german-fee medivpy fos eptimal

ol 05 AR B W s P P s o

side@?ﬁ%’é& s8dOas tPopoldHR AL dEQRAbED WM 9RBNE9Z 6riificreased levels of a

_ eferably, a high-density culture mediumaccording to_ -
sourchef grosgamie irpp Javirabbnin coniyactier withyantigxidants gechy 33 vitgmin C.

|1 ] i : o | . .
Mo 3Pl s R8P be bl B PO AERI BB ombina
poly%éiﬂidég}; iﬂcmlmi% &lp. éfidergmhgroaith frtorE&H) dfibroblgst grewthrfactor

utam ne and/ or_Asparagin l%i,? ﬁaexc_e of 1%5:?”ff ;
(FGRynsufin ke gempvih faiors 1gnd Il GGFhIGHIDCHEs Dihet plepisy ot actors
- d . . . .
iy i pefp it e Efop bl SR add Bl Rpuios e
cerultfplaafiinEigh ahd ovhdansity libeprpieines; bovinascdemsilbymiof(BEAAbI e
hormyanes GBI PEK G- IBHEDS 1 7SS ol RS Tactr testing i best

-done in a stepwise fashion testing new polypéptide factors in the presence of those found

1o be growth stimulatory. Those growth factors are synthetib or recombinant, There a

several methodological approaches well-known in animal cell culture, an exemplary being
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30 cells/nil, and which popul ati on has been 18 January 2007
continously growmn froma single cell or inoculum of

wd f0ehoogsabl e cell density in a cell culture negimEpioosiooross
a constant or increasing cul ;é;_e vol une. O
2004/ 009823 18 Janu 2007 W / EP2003/ 0046 11 1In a
further prefered enbodi nent, the fed-batch culture is

- deseribad inrbhe felawinm Thedniiahstap 19 teadiain Condidersiehere the cells will

sulefor B 8 RS e o et SlpriSiagpied cutare

. mcdREfTReskt ool 5844 Tk £t 1Q1st MRbaRt ARmetidd8f fhoculum density. Once the

concentration’in the medium apart fromcontrolling
opmathamonefgueniifattorpolyneptide auppleménd asifount; the inoculum density

referably. 5 the feed of glutam ne and optiopal l ne
recireq SyEmivl ol ogrirotiie pRCe PRTCB e Pty e el gifge
medRen ¥ proRIL 8L {hatYs BOLUBAR Hf PitslkeRfin dhd ARIFAGEA pirdi&n‘g]%wkth factor

cul ture as described in EP- 229 809-A. Feed 1S usually
suppiéments edother 2otebOsuch @5 secafitbanang transfernin. t he cul t ur e;

for -instance, it is useful to start feed when cells
have reached a density of about 106 cellslm. It is

A ﬁﬁ:sible SHBMImbA dfftRe AethddGitthé ﬁreﬁéﬁtﬁ%e%ﬁo&[ﬂgfﬁ%ﬂy &§rdsSion and

gl ut am nol ysis' (MKeehan et al . { .
haigesitod thewscgmbisantprodichptotein is highadenSiy grsiwibiofiths animal bost cells

Met abol,i smi red | ks, . ed. . _Morgan, Plenum
e epPL LRGN Ftch B tore 5nved{ional g ime R AP then
be 8pplicdeCohseQRTtEY a hibhLdensit® sRA chitde aediiif hhotoe employed. Such
. glutam ne and/or asparagi ne feed (for substitution of
giwnw ol medisanan ysuadly becsupplemented with eutrignts suchgg@ll amino

il SR GYSOUEE G2 of Buodee Ty i dapicd 48 o) i Wi,

tra€ditlements (Qdfine8 as ihﬁrgahitﬁion@iﬁuﬂ' s afially prdaait  &nald®ncentrations in
present in the feed are from1Q to 380 ng total feed

 thegmicromelarange), buffersthe four npelpesidesioxtheir garrespondingaygleotides,

oo e KR oMo Ry Rl T B0, R uch s

impeeadd iethbiranetliped tlaethodesitarol arqihdsphalitiglchblérecbrdipid precursors, e.g.
added  as_shot-addition or as caontionus|y punped. feed,

chqlinsroz ingsitl. Prlisk-depsity gnediymyeil! hesmpichrtigmoss erpi af thatco

cor e LRI bxcep! o RE TodlabtIE b ot o A, 0 BBblalsy of tho
essentidlylisaiosia atalivm is mpolatedy comprisee¢hem iphigherdmaintsaffontifled) than

e T e e B g ot SR 6 Biersn

25

ic

_ suppl enent ati on of et
of kigh

withtepN191 édo. qrwafasf;y, %g%g-deﬁsi%?&ﬂhw nfeliff dedofidPto the present

preferably from grans per litre of the culture.
invapten isthabmreédiy fartifiechindhatzali amina @cids exeepefdrdayptophane are in

ex T e S Pk R0 O bt i i
reqRir6heA2Gvtamfle R dlop Adphginb atd AR xbsss 0O M INgGrd\breferably of 2 g/
%anol am ne essenti al | y as

ensbculiyrassediomgimde conteptefithe preagnt igveationihigh-flensity cell

=

ol 05 8 G s 0 i i

cell3l oftablEastor it blceleof 188 bélishel, aFclombhested [dagt ¢ if eRcdsSof 10°

expressi on_system si nce B . .
cells/ml, and which population has been continously grown from a single cell or inoculum
of lower viable cell density in a cell culture medium in a constant or increasing culture

volume.




10

15

20

25

30

“of cyljuge, dn pamkigHlar g
-~ fed ;F%ha%j%ir/ a ot bf #ﬂ@ﬁﬁttﬁ@m%k% com, P%ﬂ%ﬁ ?(? HERJRA Ahlifo acids. The

accumul ati on of excessive glutamne in addition to the

endogenously produced would give 30 rise to amonjgy,. 2007
WOR084e088230n and conconmittant toxicity. For GS, PCT/EP2003/007946

glutam ne in the nmedi um or féeed is nmostly substituted

by its equival ents and/or precursors, that is

aspar agl ne and/ or | utamate. 18 January 2007 WO

In a pgther prdged cpbp(lioratobe frd7uptch quturg is g g gJistomeyvherein at least
Glut n%%o SB@ é’%ﬁlgwﬁé 81f se%}% &flﬁsah'ﬁ‘ho a@ xﬁg,aér'{aﬁpabﬁf ES’S‘E% S§ fed to

an exp conpri Si

the deflvnfitife RBidesSeibediih GBms 249 fod ﬁfaﬁnt@ﬁgﬁhelﬁbdﬂc@ﬁtréﬁoﬁﬁn te
product protein_upon expression in a host cell, and

medgym.capart Germaoniselling alyrose sanceristionthyespeater fopd. dMors prgfarably,

the 05 DB R Sl by B ool A IR R porfifed wi

feed B GHe! oF inftfte %n&lgyfsauﬁmcs@slﬁh a¢ BRcaseto (RSYelN@T#08E aihR&ibed in EP-
Such a product gene, or gene of interest (GOD as it

229 §9-Ap & e@tbmrmualljcmﬁlas@i at 2§-60hourneimsiprbeiihe pulbwe; faginstance, it

is usgﬁ;j ?;(I)eé}%& g%ﬁﬁl \8f1 3@3&% ﬂ(}ﬁta%eﬁﬂ ot??orogg f@ec 'l_lte./aﬁnﬁ is well

knowi inHhe lartdRaiteEn %anmeﬂcamnml cétlsy 8g’lu*@.ﬂﬁnélb§i§’e(McKé@hQn afady €984,
definitions of to “functional variant' as set forth

Glutaménadysipin apimelr elladn:Gerhohyrdeate Mefapolinm ip Calturaddeplls, ed. M.J.

f 0 er I
Modh 8568 USR5 O 0940 PSR BfSppce g enrey
duribg gfoRah Ehﬁer Phd Bkl @lytamihe ahd@x pspassianfeeé ¢op rsutsshhrvm of
- for nmuch higher transf ect ion rates _upon transfecti
glutamine by asparpEine, 1$5% ¢ ala A9y dy B%ﬁ"‘@ﬁ"]@gﬁtléf“ﬁnlzs) is

B 3 OB Py 5 o 0

 otheil ninodeiisithat dahde fpaesenttih the feed tid@@al1030 300 mg total feed per litre

transcripti ona&@&g yl\éj ty of, th?@%ﬁe&p@tagr Ie%uzmearelqsually

uces Clonal survi upon trans ection,

-feedrcas be hdded dsshbadlitiomarmis epatiafustyr pumspeecfeed) meferalﬁlyu:he feed is

the effect can not correlated in ovao nn
almaf GHRURONGY BR3P L OSREPb N BOSR Aoy Sy GalJbe DEL s
careﬁ??e ot ﬁ%&%ﬁ%&ﬁ%&-ﬂaﬁﬁ clftvhB6n ROSBIbRla%tof 9t ﬁpﬁgﬁéﬁﬂtel

of transfectants. |ndeed finding
physisloginal pieoptimplfos atgefenfcelix tipe b additivn of baseak baffek Whencglucose

o S S S5 e P 5 T bty o

to 6 @fﬂn&.r,sper 168 0% HRCA B rMApart Froph irtusRHRs a5 Acids Ghdfeed preferably
vector can be maintained episomally or can be

compnwa |a;low moesgahobeholine e gangsof S40d0ang pediden ofcalture. More

transfe r t |
ot SR R TR RE) A gl R e
esseNdlEy A3Q8sCritet 36 USE(RSYLS, i particaler itft:dmbiﬁ?atioﬂ foiwm&bdmgal
equi val ents, of the transcriptiqgn units of the g resent

glutaspinecif gogs withoyt sydng thahupangusgiof Hie P arkerrsysliem, dpwesamounts

of ififind WPBE FAta AP Ehuiied & ndi-Boaion Sfm AL

accubdulgtiopafdxsasiveglutamine in addition to the endo genously produced would give

rise to ammeonia production and concomittant toxicity. For GS, glutamine in the medium or

feed is mostly substituted by its equivalents and/or precursors, that is asparagine and/or

| glutamate.
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transcription unit are chronosomally integrated. 30 A
further object is the use of nCW pronoter to en

wd roanredoenst i on rate in CHO cells, preferably Wmhg%a%%%%om
an expression vector conprisjng at |least a first
transcription unit for a prdduct gene which first
unit is giving rise to product protein upon expression
in a host WO 2004/009823 PCTI EP20J03/ 007 946007 13

it iq‘ﬁlﬁ%qhgg (Mcglggf?qng Ip{)j%%t c{frﬁﬁg ﬁ‘%%flg {rivo ntti .u y ;%e![vgs\?raflil [ﬁ%}t}r%gsion vector
con?:gg:gﬂrgdﬁ rlef‘e{rs[‘?gfﬁrsﬂrtﬁﬂ%ﬁﬁlbn uait Gorf diprbl8E g‘eﬁg,l@ihﬁg fige @ product

anscri‘ption-unit conprising a glutam ne

 pro&ymipat cxpeestioB)in amoktaellgadevhith travseription ubié is yndesing centrol of

to transfect_the first a ond expr essian borne.on
the gouke [ SAmerBlavaE PrgRotsE T g anotes hand Ty ARt a second
O D ddaSrrd; ' ' JdrioBRs. , Sich aPayduct
trar GO i SO S e PBIRE PR THS) kB, Sich o Tavidot
genkpaqgent ofiiitterbsir(GODlaeit praydedan@s, oin be agfdnrigmunoglobulin coding

e on b Dar b B SR Acedr 06 i
seqi&lckbd Wa B}étu‘f %Weﬁé@d}%fﬁﬁhhﬂﬁefeﬁt T HeAbbWedefinitions of

pr esence of the pr onoter and ex_pr essl on vector
“fumtioaaldianignt’ castdetforthebewe apply bere iap welliineluding the preferred ranges of

transfection_10. rate of  the.sane expression vegtor

seapigrée bogy Ogynaéf&éﬁa_ﬁ]&nﬁ% mAkehSFRece BaRaTmalaeGp ﬂ?a‘ke?%gne or

derfiel ibréof, Mﬁg%ly, Qi XpEREbN Vdbr dllbvid Wr Axibk Bipdeatansfection
vector, the nCW pronotéer is substituted to the .

tatds Qb tiensfectiont indiH@ ohlsither dprseng tap expregsion Heqtor:g which the first
def.i ned 1. 5658 759 d as.s forth '

S roRgne e i AR BTl ol Bt e pERLY promoter

Thid GM¥itethe fidt MaEMPCHOEHS, trafSofiptiousltactitiRy ofthg mEMV promoter is
I dentical product gene, servesS _as a_ standard for

muctehigher tham that REhGHV promatar; esuply it is beligyied that gpon transfection,

. lransfection,rates. ;P e _of .-
highés ot 18R FuEE cl a it Rl dpont iR LB M TR Grer
nuzhBees of Madsféctlty aMkusdié &ffiéck cansot e \conclatyd ihan ocbbiouemanner with

apply likewi se to the present, independent objects of
themmeuhheramexpeeted foxieiix of produetnseismrxpressed. the latierquosiibly

o S35 U T 0 8 ot oty

exp%ciﬁ%i@ﬂ@ﬂ?lhlﬁlhlé@ﬁgﬁﬁtf.i ng_ cyt onegal ovi r]chs (In|CI\N) is a

menber of the_highly diverse group o . .

Further gbisgisacertdingto by Hﬁ%ﬁﬁl{;gwmwg iy Bpgtcalls, gp particular CHO
| s I BrestibfE Vet SARniBR vil thihiafied

ool SR JRR kPRGOS GAMIR WOP ottt inhialitd

episothal lyegradan be stablyPitegrea@id/n the génomespneot respechveotraggfestipn method.

L, brastestion anEt pob euapsisns RGBS 3R 6R rlfing eene

fragﬁ%ﬂ@%%fé S8 Has¥Stol fih@RnhINgaFVARNsSTdhe tefistiipadn fitREthe

racteristics of hCW. Accordingly, no isomeric
present ohjeot ofttheirmemion, dgewithis thadefinitiamed sueb trapsfeeed bost cells.

Pr ejlggégg said] hosyicél?sl dre thlbly%}lééaéa CME; B%Eninﬁ' thé.%“theefirs%n& second

transcription unit are chromosomally integrated.

A further object is the use of mCMV promoter to enhance transfection rate in CHO cells,
preferably when using an expression vector comprising at least a first transcription unit for

a product gene which first unit is giving rise to product protein upon expression in a host
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Virol ogy 129, 94-106). According to the present
invention, it is possible to enploy the 30 prondtgfy miary 2007
WOr2804/@8828ssent i al |y corresponding to a | arge ap@Ei/BRA003/007946
2.1 kb Pstl fragnent descri kiﬁd in US 4968615 or any
functional fragnment thereof. 'I'n a nore preferred
the nCW praompter fragnent enpl oyed

| celﬁ%%ﬁ%@ﬁ g-}f?'ﬁéaﬂﬁ?rém@éﬂmﬁtiﬁ Srther ander the eantyol of themepuse

(ls.: Mt -500. Surprisingl,y,
CySbGARYE B RRR o BiSy A YompHi e n e
tragegiptidrouanid coMprisiofa ghitahineRgeheRXP (@S Fnaket f38. & may also be

[.onot er assetrﬁre ext endi ng 800 bp further upstream
po @E%Wdr%ﬁqct thsfusizang seqandexpeassiop bermerancdifferenidictaes tor as

so B HRA a0 S BT RS o B0 S 3 s
to trasfect CCHO cell that BtaleidyulecORbirahOfor akdExprésR88 GH Svith a first
natural transcription start site or even 5 extending

transgription Wyt harberng mEdVipA eeardingrte dhe present tavemtion, ‘enhancing

[ [+t 4 t.. .Si t $ | t.thout sayin
a0 B, 53 Fnitl B oobafing it ftPon dlei B B mpmeny
proimoteriadé expressionpedtareaceordiigl toake freb@s tifivefitio® With therddfection
insertion of the reconbi nant product gene. Accordin
ratg ‘85 tﬁ%ﬁaﬂm ETURISIQNKESIOL ml,losrttceﬁ yndergdeniisaktrapstectiomand ¢edl culture
[ kb [ ' ont r.ol.. of
conftohs hosBERE! Lkt Blorbiidn s B L BRI SRtin to e
hChidG fishogronSenhhno¥eamumicter ¢ohsit@dtlas Idefined infUS BESSETIO dndras set forth
~stabilisi RNA t tlzi\nscri pts and for. grormt_i ng

e.g-dp sequenck L Re-& ‘P{r & Digbed dnventipp, T hip ACNVEYintensdy{EE-prpmoter

. Lo i . . . t i
confiEb i foF R e e UG pOAGY BUR, SURLASH Sl i clafbloifh e
claiinedleffoetvafienhanced dransfadtion tesi Prefaralslys ise of fiCMV, promoter results in

na | intron i n the nCW pronoter construct.
a.thaﬁE ﬂ%ﬁ@%g?h%e‘f{ﬁ@sng\cgﬁ%ﬁtﬁn 15 with hCW pronot er
(cf. US 5591639), such natural first intron of nCW

was found to decrease expression of a reconbi nant

All trdenant definitions gigifughemakiose apply likewtisedo efeqsresent xelepetaidnt
| es .of

Ny N R L A —

WRSEE (oF B8 MBfind : o3t el DS
OSSOl 0 B0 RSG5

hCW/ GFP) gi ve exanpl es of suitable GS-gene cassettes
. [ eSS omthe, SV4 early. and | ate,
Mo I TR YL R Soeaat e Hihiy SivFs erot ot
herpRiviritie Eveh uﬁrohggt cyoRiERhloviri s VT AR TR PeSiBSHEle dn be wide
for GFP (Green fluorescent protein) that iS under

variglini. Fer exagnple, mGMWV,diffors ansidstably frgaythe hmmpw cytomegalovirus

Al descr.j [ re detai.l
(CPRPRHPRSDd: S BIF PPEIES, HEREHE By (e B0 ppbibion, and
oversHauclb@iddoseqRerspeeThd 235skispngenoiid dfaaCMISaRb Mc@eRepe internal and
temﬁﬁai?et te conprising an intron that is under control of

POAFIA IR OHCMF-A ccandinglymo inemmeritaformapf the MCMV

R L D

. describ
Virodogyr 2959411 06]. Acceslirg t8@hé pieisdyit tioventibn, it is possible to employ the
tal l.oprotei.nases in (a’]i nese, Hanster Qvary (CHO
pl'OI%n%FI] IESIQD;GSYF corresponding to a large approx. 2.1 kb Pstl fragment

described in US 4968615 or any functional fragment thereof. In a more preferred

" embodiment, the mCMV promoter fragment employed comprises the transcription start

site (+0) and extends upstream to about position —500. Surprisingly, such fragment has
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synt het ase gene anplification, Bio/Technol ogy 8:
662-667, can be applied. Exanples of suitable
WO 08HEP8B | on met hods for CHO cells are equal ly given

therein; it is possible to gqpploy e.g. classi 98January2007
cal ci um phosphat e precipitation or nore ‘nodem

| | 2004/ 009823 J
| begsPRRE B RR HRPeEEHTIESIAN (& ProFhdipa asete ftonging §00 bp
- furfiR bhfifdayn Qé?,fohﬂ ?631ﬁ§n L 560.THARESst PrefBPs &h¥&ident, R core promoter

transf ect ed transi ent transfection) or clones

reglion is wnqaloy@lrthat@xtemin frain the tewpariptionrstavesiteaypptream hirtedhe Xho I
tion. The

t f
reslyi T iR B thobt pbsition Tl hpRe B pi kaisegpion 9 st greven
pxt%ﬁdﬂng %uﬁ%eﬂbsﬁmﬂbl By u n‘?rem £6! 188 nkiitAl lﬁ'ané‘c?ﬂp't@n@s}tan site. It goes

|'i pofection (any confrercial 5 reagent and

willmh saging thatrtbe ramscrptiv:) staitishe nfighttesmgingsredfin erdeh@r comprise a

4 CIW- P + SV40 early
suifpf i i faRmes 0B the FSCRIDIATY BRIt 200 n - G
- +:S V40 early pronoter/GS cDNA). Transfected cells may
be grown in any conventional culture medium The
Acwrim:grte th:epnem mavynb@n, at ﬂalsalposmblsrrﬂmuhmﬁsntmdpnm unit that is
ned above

uniF gplkopsR he FROTY S eiie T harpne et leanGoL itaneco Such measure

is vﬁélpﬁhcﬁm*ﬁi @6 af et $45BiliSTRE RNA GrhRsEpYard fBF}f'a 0 ?léfﬁcmnt protein

- nmedi um t hat has been suppl enented” with at | east 1%

synthesis)frama il cwmdmm%w@ Ieﬁﬁcblyntmrotmmnthssis 1wi38z€ut having
fetal I f serum,or

reef ¥ nd Ghhod bR e tpeie e SRl R et sa R 18 bnctude e

first, HRABAIGEEbO 6 MONITGH tlfeﬁhhcw ofef c@lsBaét RUNAhLQH the situation
15 18 January 2007 WD 2004/ 009823 PCT/ EP2003/ 007946

with GCMEY mmﬁ@h {of. BR 5691 6AMsuch ma@r@fgﬁtmta@momgm was found to

dec?@%g‘lc%srt%% %: Vb re(ﬁg ﬁ)(; Wﬁ&ngﬁ Sewg $ Hefefore
exchftie@ e d favitctr prdfbraeceembadifennel cel | cul ture medi um
GVEM -S (G bco, UK) with 10% FCS. - For GS selection,
the nmedium nust be conpletely free of glutam ne as
set forth in table.1 below, this necessitates use of
dialysed io FCS. - Al culturing was carried out in

Exaiyéscof prafelred po3bible dmbiditiests bf G mafkakidi@ casseftebare ven in the
rpm _Li pofectin (SuperfectinTM G bco, UK) was used

seqwnaﬁélpfé@gﬁ o8 HpeiNgr b@EE 13- hm&ﬁ%ﬂm snodis? Btk Y

YT SSREEEl BB ASR S LB sl

SVéhfearlpdnd ll}ette iregpe pivelipirbmoter, wewtalmamedihin level promoter, further
comprising an expression cassette for GFP (Green fluorescent protein) that is under control

of the hCMV promoter. Seq. ID No. 1 describes a GS cDNA sequence described in more

-1

. detaii iﬁ Fig. 3,'under control of the SV40 early promoter. Seq. ID No.

2 specifies an artifical GS-minigene cassette comprising an intron that is under control of

“the SV40 late promoter. CHO cells are not naturally glutamine auxothropic, therefore

- selection schemes as e.g. described in Cockett et al., 1990, High level expression of tissue

inhibitor of metalloproteinases in Chinese Hamster Ovary (CHO) cells using Glutamine
‘synthetase gene amplification, Bio/Technology 8: 662-667, can be applied. Examples of

 suitable transfection methods for CHO cells are equally given therein; it is possible to

employ e.g. classic calcium phosphate precipitation or more modern lipofection

C
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10

15

data being the average fromfive independently

anal yzed pools. Starting with transient 15 - 18 January 2007
WO004400083t ant s 48 h post-transfection, the toPEEEF263007946

10% hi ghly expressing cells f the viable cell pool

in the cell count vs. fluoreScence di agram were

sel ec determ ne mean, fluorescence (Fig.

ted t . 1) .
techiHGUEF. o [PARPECHGL Rt ropmshedefined ap dlscuimier EBposivgly frangfected
H \V.S.. i i 2 Far .
ol eyl A0S AL 0 P v
frons e peck afwellsisubgected todznsfection MTbe hugiorioy effsctutitienmesdnb @bject of

. _the Iué}arﬁne-fb(;e n&dium&\fgth 25 M M5X (et hi oni ne .

invepfiPn R T6e8 o2 by Gendiesting CHO-KT dells by lipafoation (aniseramercial
it AN tu for

reagE ] s oY Wit B bl APl Sy oL Rl 124

hCMY P 615 WMleady ipeomgteoGSMDNADor Sag B NJ. dpEELE.4 mCMV-GFP

AR o s
A R A S B b e
meditim 94 bay begp definsdabout. Reeferabiy] elie etinjultate méditihss B SbMm-
ool ot S by
with!a lobstVI%% (1) k1 S mdit Breerably WliPachHst Syel IR Al serum such

sequence was | nser_t ed in estriction si
as fatgl calfiserpan orifetakboving ERuh2 [vanotiGhrefaesd anlaidbmgthearansfection

Seq.. | . s identical to peE 15.1 "hCW + hot
me%o%%?meg)g&'\g&e%?%{m{ ®Boes not conprise the 5.1 kb Barn
~ H fragnment harboring the I1gG 2A sequence. pEE 12.4

served as a vector control. A further vector WO

2004/ 009823 PCT/ EP2 03/ 007946007 17 control pEE 12.4

"hCW( Kozak-)"' was generated by nutating the Kozak

sequence of the <cloning site coninciding with the

translation start site (GCCGCCACCATGG) to a

frameshi fted functional Kozak sequence that

(ACCATGGTCCTGG by primer directed nutagensis

(Sanmbrook et al., Ml ecular cloning, Cold Spring

Har bor 1983), attentuating 5 the original Kozak and

translation start site. The vector of Seq. ID No. 1

was further engineered to delete the 400 bp nodul at or

regi on of  hCW enhancer portion, deleting the

enhancer el enents upstream of -750 fromthe

transcription start site, giving rise to pEE 15.1

"hCW(nod-)/ GS cDNA' . By exchange of the GScDNA

cassette of pEE 15.1 (s. Fig. 3) with the GS m nigene

of pEE 14.4 "hCW(nod-)' /G-P, corresponding to Seq.

ID No. i0 2, the vector pEE 15.1 "hCW(nod-)/GS

m ni gene' was created. Thus all transfected cells

harbored a plasm d vector conprising the GFP codi ng

sequence. The GS m nigene contains a single, first
intron of the GS gene and about | kb of 3' flanking

DNA under the <control of the Sv40 | ate pronoter; the

3" part of the genomic GS DNA is believed to cause a

hi gher copy-nunber of vector DNA and thus of GS in '

transfected cells (see US4770359,
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15 Bebbington et al.). \Wereas all hCW vectors
enpl oyed in the present study express the GS makgfy, ... 2007
woRigodogaM i ts cDNA sequence, use of the GS mRigeEF03/007946
was included as a further control in order to exclude :
potential effects of GS copy I unber and expression
| evel . For generation and expression anal ysis of
Expéridabntst r ansfected CHO cell's, transfections were 20
performsd with linearized hot spot vector pEE 15.1
' hCW+ hot spot' vector. Sal | linearized plasmd was
Expegimen 1t he | gG 2A conprising sequence portion, free

Tg%ﬁ:gt%”@stab? PLa 'g@'g'&f SR o?tcbﬁkﬁnéfgé %Hpé@ﬁgégl?gg%c‘gg'iﬁ%}loxl

celi th the flanking DNA portions, testing for potenti al
“targetting effects of murine 1gG 2A in hanmster CHO
cells. Pvul cut in the bacterial |actamse marker

CHBERS s ot R 81 e P Ml L) SL09RE median
GMIEM —Ri @fisdo, UK)Wigh Fy% HCY.L FeﬁﬁszSeﬁcﬁé@mﬁé @ediani Bust be
showi ng both sonme influence of vector |inearization

completekyl freeand glwamincgsget forthan tablg hbﬁQWo@ﬁ%meﬁaii@tels geg of; dialysed

R AR R SR Al B B S B ok 12
rpr L 50TE&in ﬁS&péffd:dtMW\@G’le@ ) OB gHel fﬂhﬁzﬁi’sﬂe@ﬂoﬁ fnd green

transiently transfected cell cgopul at i ons 30 ni cel4)§
flugrescergeanfitigsicriont pest 3 weagireding FAGS Wiliexpitation at 488 nm. For

B T
dat3bsih@ iR averize fropFhivd mdépaatertymakyized pebdly. Starting @?Vlﬂﬂranélent

det a| I ed descriptjon of the GS 18 2007. WO
transfsg sﬁ@@pﬁ thsgopsesringd 0 Mﬁ@f?@m& gells of the

RN

ﬂuceematber(‘érg. DoViable eelbpcquatmn hasabetempresetﬂctem hygatmg fiéhe Forward
t invention, except that the DNA sequence coding
VS-F‘Q?W SCHHIEE JHATEHRNt product protein has not yet been
inserted in the polylinker site. The conplete 13535 bp
sequence of 5 the pEE15.1 construct harboring GFP is
Forgen@mmmstﬁﬂq trapfedtants,1GS Tadree wags s¢lbeteds24 hownd ipogt-transfection by

suppERERES 16 4 upBaecioh BT T VEHER BRippine ylphoximine,

Crotcie&t &t mﬁq%u%n@imﬁ@@elwwﬂfeewﬁ@%gma&tspmng oF eultures for 26
har bor i ng the ATG start codon and “optim zing t

daykd¥etk thedmpanicef reedivmdevalnef afifer aming acids omﬁnmotansy of MSX for

descri i.n det 5 3 u
sel T RSBt RePA, T 87 722 BB scetl igtYsiiogs en pertormed
agaﬁﬁ&’féuﬂﬁieahbb%(m“gfajj ate early gene pronoter (hCW-ME

or hOW for short) "inmediately followed by the first

intron of hCW-ME gene followed by the Nco | site (s.
| ' S
Untsfoih B Soryed HaFERE et The oot Lefiontfa 13. PYERV + hor
spot’ Néivihg expressien offEEP hibdek contrd! lof the teC NG promo@l‘slémpnsmg the first
uence codi for gl synt het ase
conpplsle HUFOn o A{MVals gHigRAD 5 ?béﬁ?o afanfir?ésesvaﬂlolseth? P?E 151 vector
shof¥h ‘?ﬁ‘PIgeﬁ i3 duliSh ﬁﬁlému%e hs inserted into the Eco RI restriction site
in the polylinker, pEE 12.4 ‘(hCMV” corresponding to Seq. ID No. 3 is identical to pEE
15.1 ‘hCMV + hot spot’ except that it does not comprise the 5.1 kb Bam H1i fragment

harboring the IgG 2A sequence. pEE 12.4 served as a vector control. A further vector
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15 SV40 intron +poly A sequence. The |gG 2A gene |ocus
or " hot spot' sequence (hatched boxes CH, Hi
WOQ#884/009823 M2 st andi ng for Heavy chain const antP(rEg%%r}gg’f 4%007
hi nge, menbrane anchor) isjyhe 5.1 kb BanH | fragnent
of the murine 1gG 2 A locus already described in W

con g HER B8 S ST S SonS e i saenceof e

S R oy SRR

frameshifted fkGenal®loAk jequence chat (MCQGL'HGGTGCAM) @MEM‘AGI directed

ol SRS 8 S o i
the ot KOk Gl HhddlibQ RakCsire, PR {3‘1{1 tﬂ_‘?NS'?'

medi um stated. 1n table 1 and orrpr|S| ng
engm‘i:anechtu dféete thel 400 msddatpr regiort @f Hmlvvdhbaiceﬁpd)m@rh; duleting the

eriment 1. The cells were detached, pel]leted
enhagier'clern g&P%f&amt% 9 ? Hﬁ@m@m ptar Siiengiving sise i PEE

15. 1%0&[\%&?& Y&s %ﬁ)l‘@A’GB?JcQth ?/ugg ﬁﬁﬁAfggse{te pf pEE 15.1 (s. Fig.

el ectroporation batc
3) wih ¢het (E‘rS pmnmmjof PR t4. 4éhﬁlvﬁ\f(mmrd )'WGFPaddneepbudiﬁg taSSeq ID No.

2, th%:\ars lég Eﬁ%dﬁ(@§ g/nbllg%gle a‘r%chI:rg%%? éih%all g:ansfected cells
harbé¥eli 'ﬁ‘iﬂasnﬁi@v\ect@} n%&w%&% P &0fn, ﬁ%ﬂc@f'l"ﬁé &8 minigene

protocol s. P vector sequence
contaijs aaingle, ﬁw&mnmonf ti%0GS (@eoga)d adoat ikbef dtflaking®DRROnder the

condfot e DUBHEE - SRRIR LS v o B eethgsie SALDN Ao pleyado cause

a mgheﬁ&@yqﬁﬁnber Gfﬁ&ﬁéﬂ DNA%d%&Céﬂ‘}Q Oh Hah@8cttd Bl Q§e8e 154770359,

around 12 cosec. Follow ng el ectroporation
Bebbjugtomet af- W@‘:etegs al bBCMVAG wedtersrameployrddn tiRSpragenbstudy express the

G5 R T S DA TR e B SR SRS St

contrgl i Gibn®,extiote Poloitidl SIFEQS of &Y &;pix)nuhi&e@anﬁe'i Fds§8k 1evel.
Divide into 2 x T75 flasks by moving 12.9 gmoa

second flask and i ncubate overni ght at 37C in 10% CO2

For gCllerich At kysi@tionaua{s B 169 a3 Lol tinstictions were

perfofried WithiTinerizsd b exdt Wedtey pRE NS, 10UERV-+ REtholVRE R Sal 1

finally 10 25M  Transfectants were counted after

lineatizgd playmidivassat itote 167 2 Agompyising sequangn pordwunfree PYIA ends

pot g AR LR ARG B R sy 80 g of

homqw@ with &@m@BNwmhmsy tdsuhg gt pofentiblaBtge@ing RffedRGE murine
coul d be easily nCW construct of Seq.

IeG Fpinpppmster (AP ElS. 4 aufz’@ tb? ﬁ%%tem% dactamase magkay geneland
ﬂlereﬁ)?é bSulll Badmotd But hé’é&ﬁﬁg@:ﬁsaﬁﬁa&ﬁ S&hﬁﬁnﬁ%ﬁaﬁdgéd, Wd Bede

construct of
ﬂuorescence was higher in the Pvu I lmeanzed transfectants showing both some influence

of vector linearization as well as that targetting fo immunoglobuline loci in CHO cells may
not account for the effect of the present invention. In addition, the effect of enhanced
promoter activity was consistingly observed in transiently transfected cell popﬁlaﬁons,
nicely correlating with relative strength of individual vector constructs. Cleaﬂy, genomic

integration is not involved at this early stage of transfection.

Fig. 3 shows vector pEE 15.1 of approximately 12 830 bp. A detailed description of the GS




10

15

20

25

30

constructs only differed in the COW pronoter el ements

driving GFP expression, the renaining vector parqes
wo eadeiors were identical (including GS mar wmpiﬁ&%‘é%“m
GS- marker cassette of plﬁﬂig If cells were diluted

out into 96 well plates i iately follow ng
transfecti on, many nore col onies conme up from nCW

marker and fhedi@dVepintien €xpregsion cawskitn icarspe fovad it USSHENG and

UssRRE TS B g e bcoring o e

&Rlimeﬁt ikt Bkt YR Adddqaeh @ \edink ForkRle rdtbndindae gicluct
pres 19% as IJow VEM ( GVE W t houltIlg (I)ut a?n ne (4 Bgo He

protean f;hagmyet beeum)sertgi m@e;no )dmker site. Theoemplaie o35 bp sequence of

the pIE30 ot vl Gl e 0 M RSBl (B ptine

sequé@ea% u@é@ed)iﬁlffa@nd i thKEc3 Z0F 1defiibtioh stéStentb@bebate p0§iﬁon 12
100 x Gutamate + Asparagine (G + A): add 600

814; rﬂge gmd'mnoa of thechmique reIDiCHgn akphar e AZCyptant codamped

orih A5 et Sh el e A bR g s

5591%994@1“3%@ %ﬂegb@dﬂ\ﬁﬁ@ﬂP SRR uiade® céﬁtﬁ@ﬂh&ﬁﬂ@ﬂ-ﬁﬁﬁr
in UK; 60 in US) - - -- ------n---- January

immedigte eaﬂmgmpw% £HCHEV-MIE erthGMN for g a@med@@mﬁollowed by

t

the SRR OGNl AL SRl PR B SN,
Polyhdenlfiffich isédstireddy ehie SVHOpRly Alsie flrilre dowaktshey ¢f thé polylinker

-20C in 10ml aliquots. 8.. D alysed FCS d BCO
insertion siie 36 15. Hiwther harbers\aeldNAscqwace spdingforiehutamine synthetase
cos o AR i ot EBERY Mk, Mo BSOSy
Sv46 G&&ﬂmwpoﬁgsArﬁeqlﬁeabés THSIBGQA @41&: 165161;7& “hot spbt’ sé@&nﬁ@(&ﬁtched

i n_US). 10. 100" mM L. MNBX prepare 18
boxes 4k, i O, EHa, Mt Mlestanding 7 vra%m%msemaf gl%émges

membrang a%ﬁd ﬁf?tﬁ’é %%baﬁ% & be okmegﬂw&(%&gz I#ngf:%ﬁrné]iferady

gl ven using aséptic e to nake
descnbed in WO 9517516 and the references cited therein. Unique restriction sites Pvul

and Sal I are shown.

Experiment 2

Electroporation of CHO cells with mCMYV pl12.4 —GFP construct (Seq. ID No.4)

Attached CHO-K1 cells (ATCC CCL-61) were cultured in Iscoves’ DMEM medium
essentially as described in EP-481 791 comprising 2 mM Glutamine which was further
supplemented with 10% FCS. Optionally, the G-MEM medium stated in table 1 and
further comprising 2 mM Glutamine could be used prior to GS marker selection as m
experiment 1. The cells were detached, pelleted and resuspended twice in serum-free
medium, finally at a density of 5.3 x10° cells/ml. Per 750 pi electroporation batch, a total
of 4x10° cells was electroporated. Electroporation was carried out as described in Methods
in Molecular Biology, ed. JA Nickoloff ed, Humana Press 1995, Vol. 48/Chap. 8: Animal

cell electroporation and electrofusion protocols. p12.4 mCMYV-GFP vector DNA (sequence

ID No. 4) was linearized. 50pl (20ug) DNA were added to 750l cells in electroporation
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TABLE 1: Medium for GS selection

A. Stock Solutions
1. Double distilled water autoclaved in 400 m! aliquots
2. 10 x Glasgow MEM (GMEM) without glutamine (GIBCO: 042-2541 in UK). Store at 4°C.
3. 7.5% sodium bicarbonate (GIBCO: 043-05080 in UK; 670-5080 in US). Store at 4°C.

4. 100 x non-essential amino acids (NEAA) (GIBCO: 043-01140 in UK; 320-1140 in US). Store at
aeC. - : |

3. 100 x Glutamate + Asparagine (G + A): add 600 mg glutamic acid and 600 mg asparagines (Sigma).
Mske up to 100 ml in distilled water and sterilize by passing through a sterile 2pm filter (Nalgene).
Store at 4°C., .

6. 100mM sodium pyruvate (GIBCO: 043-01360 in UK; 320-1360 in US)




CHO cells. 10. Use according to claim9, charanaﬁmm@moa7
in that CHO cells are transfected by el ectroporation
w%o04/bdoRey ection. 18 January 2007 WO 2004/009823 1/21
LBP30AND31. ST2S. t xt SEQUENCE LI STI NG <110> Lonza
Bi ol ogi cs plc. <120> Method 4} expressing reconbi nant
protein in CHO cells <130> LBP30+31 <140> NA 25/01
21 430% iROSRidET - . <160£54ng<aﬂ€l@sinePat entln version 3.1
<210> 1 <211> 6679 <2k %@%ﬁ§;13> Hanster sp. <220>
<221> m scfeature C <223> . I'D. No. 4: circular
pl asmi d GS vector p123§@ﬁﬁmlmhcwv G-P / clone 3
<400> 1 gaattcattg atqﬁ&ﬂﬁﬁﬁaegccataccac atttgtagag
gttttacttg ctttaaaaaa g g .ccacac ctccccctga
. acct gaaaca taaaat gaat el g ttgttaactt 120
gtttattgca gcttataatg gttacaaata aagcaat agc at cacaaatt
t CagARabid QighSPMaRG & fobki withWoRE ARG Hpdilis€ brid@Hotedt G6°C in 10m! aliquots.
tttgtccaaa ctcatcaatg tatcttatca 240 t gt ct ggcgg
ccgcgacct g caggcgcaga act ggtaggt at ggaagatc cctcgagatc

300pialpat FOS GHBQO-GC403000MGt iafdagaaiscd fg 8Tihijaaddre at -20°C. It is
gcog ﬁ@ai o GiseSitf 3%&&%@%@&{3@915 @ggaq&,gc ca gtcgtcegtcg
aagtgc t

ctc cggca cc CC gccagcatgg 420
cttcggccag t gcgt cgagc agcgcccget tgttcctgaa gtgccagtaa

30 CEGRHASitepBBDein 4 S60AMGAACP/SAABCA 0405090 HAK; bbE70 in US).
- gtgtcgtcag accgtctacg ccgacctcgt 540 18 January 2007 (ﬁ

" 10. 100'mM L.MSX (Sigma): prepare 18 mg/mI solution in PBS. Filter sterilise and store at -20°C.

B.Medium Preparation

Add the following in the order given using aseptic technique to make GMEM-S medium

1. Water o o 400 ml

2. 10 x GMEM - 50 mi
3. Sodium bicarbonate 18.F ml
4. NEAA ' 5 ml
5.G+A 5ml
6. Sodium pyruvate . 5mi
7. Nucleosides ' ‘ 10ml ( "ﬂ ‘
8. Dialysed FCS ‘ ' ~ 50ml
9. Penicillin-streptomycin ‘ 5ml

GMEM—S contains the non-essential ammo acids, alanine, aspartate, glycine, proline and serine (100 gM),

glutamate and asparagines (500 pM), and adenosine, gnanosine, cytidine and vridine (30 jAM), and thymidine
(10 pM). :




WO 2004/ 009823 PCT/ EP2003/ 007946 2/ 21
LBP30AND31. ST25. t xt tcaacaggtc cagggcggca cggatcag&gmny2007
tattcggctg caactttgtc atgcttgaca 600 ctttatcact
gat aaacata atatgtccac caactpatca gtgataaaga atccgcgcca
660 gcacaatgga tctcgaggtc gagggatctc tagaggatcc
atattcgcgg gcatcaccgg 720 cgccacaggt gcggttgctg
cafGggt at at cgccgacat ¢ accgat gggg aagat cgggc /780
“Tcgccacttc gggctcatga gcgettgttt cggcgtgggt atggtggcag
gccccgtgge 840 cgggggactg ttgggcgeca tctccttgea
1.! SEAGRALL pr%sgigl‘f 084 gorﬁlg'ﬂﬁr%cat fedda %ngtrar% oh GRPfr the lproduct gene
- ctactactgg gctgcttcct aatgcCaggag tcgcataagg gagagcgtcg
9 edichamasaigher uniy isgderceogoloeft the W prapient @ cglimetional fragment
c %%t%&: glr@iglc&%ﬂgiﬁ?a 10804 treﬁ@ﬂp?igﬁﬁﬂp C(Z]i‘l&)?i@ig% 8 ggﬁamine synthetase

" ggtggcgaaa cccgacagga ctataaagat accaggcgtt
t%@gbﬁﬁﬁgamﬁgctccctcg tgcgctctcc tgttccgacc ctgccgcetta

- ccggatacct 1140 gtccgecttt ctcccttcgg gaagegt gge
gctttctcat agctcacgct gtaggtatct 1200 cagttcggtg
2.t ¥gefecageerding éa deimalg eharagtpgizedyin dha the ae iy pewroter o fungtinpekfragment
- 12RRor CORRRECHO RatdG P idRlRSn SAREL @wtd? And E4lRA@YP&SEam to position -
aacccggt aa gacacgactt 1320 atcgccactg gcagcagcca
cPYYyt aacag gattagcaga gcgaggtatg taggcggtgc 1380
tacagagttc ttgaagtggt ggcctaacta cggctacact agaagaacag
tatttggtat 1440 ctgcgctctg ctgaagccag ttaccttcgg
3. ayggarg@@qrtimg &t (&g@ﬂ@ pharag:@[i@@g‘g thahthe V acompies opfactional fragment
- 981RE S8nds QlRGabdad o | Wsh-85R8Q. cagcagatta cgcgcagaaa
1560 aaaaggatct caagaagatc ctttgatctt ttctacgggg
tctgacgctc agtggaacga 1620 aaactcacgt taagggattt - i
4.1 98L162c8Ming td ALGPRIMR,AAGLE b G hE LATBLSOR sthR8fe is engineered to
tttaaattaa aaatgaagtt ttaaatcaat ctaaagtata tatgagtaaa
- ctarapyise 8 gitable agtrictionytite derdusartion of 1 reaerelinagt grng groded:
tatctcagcg atctgtctat ttcgttcatc 1800 - catagttgcc
tgactcccc t cgt gt agat aact acgata cgggagggct taccatctgg
1

e@orcerRine tromy geaefichimat tod shrriwzed adhyt theae@gV promoter in the
gﬁkpm&g&ioﬁ BHORAE Al firsk Hallral intron IRAC GRAFY gtr&%%g aaggg

ccgagcgcag aagtggtcct gcaactttat ccgcctcc
ccagtctatt aattgttgcc gggaagctag agtaagtagt tcgccagtta

6. a{;@&&t :Icg&rgmg %" anyg&%acﬁg:tlatn% t1 td &C é@l‘ia%%g%ﬁecp A984 q{l& géctor comprises a

ggtgtcacgc tcgtcgtttg gtatggett attcagctcc
getrtiore fem dhygandeealggchAgyne bons which poition & gpharcipiggbaaciiyily of the
21680rv f9GsgRF tage tccttcggtc ctccgatcgt tgtcagaagt
aagttggccg cagtgttatc 2220 actcatggtt atggcagcac

tgcataattc tcttactgtc atgccatccg taagatgctt 2280

t . t qC
T ARGl Rl R S AR AL R0R L a0
taccgcgcca catagcagaa ctttaaaagt 2400
8. CHO eell according to claim 7, characterized in that the CHO cell is a CHO-K1 cell.

9. Use of a vector according to any one of claims 1 to 6 for enhancing the transfection rate in
CHO cells.

10. Use according to claim 9, characterized in that CHO cells are transfected by electroporation or

Lipofection.




gctcatcatt ggaaaacgtt cttcggggcg aaaactctca aggalygidaie2007
0%gctgttgag 2460 atccagttcg atgtaaccca ctcgtgcacc
WORHSH08Bct t cagcatctt ttactttcac 2520 cagcegtttct
gggt gagcaa aaacaggaag gcadddt gcc gcaaaaaagg gaat aagggc
2580 18 January 2007 WD 2004/009823 3/21
LBP30AND31. ST25. t xt Lprgasrry)gsezs.itgtt gaat ac tcatactctt
cctttttcaa tatSEQUENER JSATNG at ca 2640 gggttattgt
ctcatgagcg gatacatatt tgaatgtatt tagaaaaata aacaaat agg
2700 ggttccgcge acatttcccc gaaaagtgcc acctgacgtc
tohamgH@dcegics patt at cat 2760 gacattaacc tataaaaata
ggcgt at cac gaggccctga tggctctttg cggcacccat 2820
cgttcgtaat gttccgtggc accgaggaca accctcaaga gaaaat gt aa

<110>

ccgacctcegt

<120> wmetRaf F! Sred8PRly recafiSinkh proteBDGat &fo CePrgttt at
aaggagacac tttatgttta agaaggttgg 2940 taaattcctt
gcggctttgg cagccaagct agatccggct gtggaatgtg tgtcagttag
<130> LeRSP%1 09tgtggaaa gtccccagge tccccagcag gcagaagt at
gcaaagcatg catctcaatt 3060 agtcagcaac caggtgtgga
aagtccccag gctccccagc aggcagaagt atgcaaagca 3120
140> !M} ctcaa ttagtcagca accatagtcc cgcccctaac tccgceccatc
< cggg}cctaa 3180 «ctccgeccag ttcecgeccat tctccgeccce
<141> 2002ggctgact aatttttttt atttatgcag 3240 aggccgaggc
: cgcctcggec tctgagctat tccagaagta gtgaggagge ttttttggag
'(ﬁ' 3300 gcctaggctt ttgcaaaaag ctagcttggg gccaccgctc
-Mf<160> 4 agagcacctt ccaccatggc 3360 cacctcagca agttcccact
t gaacaaaaa catcaagcaa atgtacttgt gcctgcccca 3420
gggt gagaaa gtccaagcca tgtatatctg ggttgatggt actggagaag
cac caaaacccgc accctggact gtgagcccaa
<170> Pag%&gt‘geafla%‘{ﬁi”g& acctg agtggaattt 3540 tgatggct ct
agtacctttc agtctgaggg ctccaacagt gacatgtatc tcagccctgt
3600 tgccatgttt cgggacccct tccgcagaga tcccaacaag
<210> ctggtgttct gtgaagtttt 3660 caagtacaac cggaagcctg
<21i> espRgagaccaa tttaaggcac tcgtgtaaac ggataatgga 3720
cat ggt gagc aaccagcacc cctggtttgg aatggaacag gagtatactc
<212> DNAgat gggaac 3780 agatgggcac ccttttggtt ggccttccaa
 <213> fﬁﬁéﬁ&“%ﬁFCt gggccccaag gtccgtatta 3840 ctgtggtgtg
' ggcgcagaca aagcct at gg cagggat atc gt ggaggctc actaccgcgc
3900 C ctgcttgtat gctggggtca agattacagg aacaaat gct
<220 gaggtcatgc ctgcccagtg 3960 ggaactccaa at aggaccct
. gt gaaggaat ccgcat ggga gatcatctct gggtggcccg 4020
<221> midd treaturiet g cat cgagtat gtgaagactt tggggtaata gcaacctttg
" accccaagcc 4080 _ cat cctgg aact ggaat g gt%cag%§5g
. (m}<223> se : a v y) .4 short wCMY-GFP /
SedcdPactaat (TiragtHe LAY CEB0ERT PG
<400> 1 '
gaattcattg atcataatca gccataccac atttgtagag gttttacttg ctitaaaaaa 60
cctcccacac ctccccectga acctgaaaca taaaatgaat gcaattgtitg ttgttaactt 120
~gtttattgca gcttataatg gttacaaata aagcaatagc atcacaaatt tcacaaataa 180
agcatttttt tcactgcatt ctagttgtgg tttgtccaaa ctcatcaatg tatcttatca 240
tgtctggegy ccgegacctg caggcgeaga actggtaggt atggaagatce cctcgagatc 300
cattgtgctg gcggtaggeg agcagegect gectgaaget gegggcattc ccagtcagaa 360
fatgagcgcca gtcgtegteg gctcteggea ccgaagtget atgattetcec gccagcatgg 420
cttcggecag tgcgtogage agcgcccgct tgttcctgaa gtgccagtaa agcgccggcet 480
. gctgaaccce caaccgttcc gecagtttge gtgtcgtcag accgtctacg 540




ggaggagaat ggtctgaagc acat cgagga ggccatcgag aaact aagca
agcggcaccg 4200 gtaccacatt cgagcctacg atcccaaggog janua

w9 6igsac aatgcccgtg gtctgactgg 4260 gttccaﬁ@ﬂﬁmoosmm

acgtccaaca tcaacgactt ttctgatggt gtcgccaatc gcagtgccag
4320 catccgcatt ccccggactg tcggccagga gaagaaaggt
tactttgaag accgcggccc 4380 ct ctgg caat tgtgacccct

tcaacaggrtcgg@%\%tcgg Sﬂ%@ag ?{:\ %E@ aa%{: atct?etté %t t g

ctttatcadapgtdHrRata %Qgt@datt aﬁagatdacgtgmaaga crgcgacaga 660
atctttg tgaaggaacc ttacttct

g 4560 t gt gacat
gcacaatgs&a%'e@f@&@a C AOgeRTHLat wgaﬁ%cagsafgt&ﬁs%%a? CHLT at a2
cgccacag#%@gﬁﬂéé%%lc@%% cgiqg L4/ Q&Qﬁ%@gdj’&ﬂaﬁﬁ’@@@@é 007 9d®

ST25.txt tttttaagtg tataatgtgt
tegecactiicageattaotgr Aagct Bttt graacosItptaR toqtogged aseecatggy 840

caggagacll THAUAIRE, HATLOATOAARAAT 0OrdIBR Hobtocd R 09065
cggcctcainggaitactgg cgcggctmcmaaaxgaaggagat?gc?sgggl ?:nmaemgt 960
acctcagacy G0t LL0q JASEEE g T TS At o A0 ACTaY PGt 1020

aaatcgacgjl‘:%ia‘b&kaéa tdRgaEfRaacY30aggaagearaast thwbgt:t 1080
at acaagaaa attatggaaa aatattctgt aacctttata 4980

© tecccctogng RAGHEstEd JESGEEEICE At TIESEIREC At EITCOGTTR PR RESE  cELt
'gtccgcctﬁg?&%ttgggg ?%%8 %ﬂfggtt_fr.tt&%ﬁ:akt AfRaEhE Geséfakeaa 1200

tttt aatttgtaaa 510 ggggtt aat a
cagttcggtag aggtagttc mgcmggtgmgtggacwzggagmcC Sraktcagegcchitt

N L

atcgccactgt géddtagada tggtidcaytgaycagoighag@agttand aegergg2@O 1380
at aaag caat ag catcacaa atttcacaaa taaagcattt tttt caﬁ&c
tacagagtigy F'Eﬂaégﬂiﬂ%t w&e‘caﬁgﬁq@gﬁ@caa%&a@ga% SEHTREER a
ctgcgctctthEl{&Ia ko8 aleabetagg ladaasiaf€anagdbet gacagheagy 1500
CgCCt act gagt catt ag gg act ttcca at gggt ttt g cccagt acat
acaaaccamaotggaag@p CAagELHEE RIGABI @ EHGR8RE Y CeedAariyga 1960

casasnarEATARRAEE CROPRIIRE e RihyoBORABELILE, SRR 1o
aaactcacdtt tdampgattt apyygomagtatiebtarag gragatiat tugggatagasestc at 168§y
ceraaatra, b GAR0E FOARR TR B TysE REASEh BLBRRELECT 17ao

B cagttaccagcﬁ%dtttﬂéﬂ@a Y@bagddake ratat@get gaictl eat00 gaca tgiac c graoot

‘ cgagccaat a cacgtcaat gaagt gaaa ccaa
catagttgcsabepcAsabeed AGEEFAGEE A58 g 863 Z8ctatetht, 1860

e EAgER %3%%%%3?8%“?88‘?‘5?%%%‘CS%%%‘?E???;QS?%?ga?E&
aaaccagcqaggqugaaggg %ggagcgcag aagtggtcct gcaactttat ccgcctccat 1980
‘ccagtctatt aattgttgcc gggaagctag agtaagtagt tcgccagtta atagtttgceg 2040
caacgttgtt gccattgcta caggcatcgt ggtgtcacgc tcgtcgtttg gtatggettc 2100
attcagctcc ggttcccaac gatcaagged agttacatga tcccccatgt tgtgcaaaaa 2160
© agecggttagc tccttcggtc ctccgatcgt tgtcagaagt aagtiggccg cagtgttatc 2220
actcatggtt atggcagcac tgcataattc tcttactgtc atgccatccg taagatgctt 2280
‘ttctgtgact ggtgagtact caaccaagtc attctgagaa tagtgtatgc ggcgaccgag 2340
~ ttgetcttgc ccggcgtcaa tacgggataa taccgcgcca catagcagaa ctttaaaagt 2400
- gctcatcatt ggaaaacgtt ctteggggeg aaaactctca aggatcttac cgctgttgag 2460
.atccégttcg atgtaaccca ctcgtgcacc cadctgatct tcagcatctt ttactttcac 2520

cagcgtttct gggtgagcaa aaacaggaag gcaaaatgcc gcaaaaaagd gaataagggc 2580

2007




agaagcttgc cgccaccatg gtgagcaagc agatcctgaa gassaeage007
ct gcaggaga 6000 ell, tcatgagctt caaggtgaac ctggagggcg
WORHH0§2828 aa ccacgtgttc accat ggagg 6060 gctgcggcaa
gggcaacatc ctgttcggca acca@ét ggt gcagatccgc gtgaccaagg
6120 gcgcccccct gcccttcgcc ttcgacatcc t gagccccgce
cttccagtac ggcaacc 18 tcaccaa gt accccgag
ca §&§%§%§
gacacggaa? %93%5% 35%%:‘%5%0 cgctacg ag g. ac g cg 895'%“@‘%?9 g aég ¥

gggttattge ICRURIAGEy ﬁaﬂ&amtufmaamattmagm@ aw@i&@hmc 2700

gttccgcggé%%%gg ccca 6360  ac 8 5tg§¥§ﬂ

o Gacatace aRidtt honaeca, Bt

gacattaacé%aamaggg@ﬁate@@@@bgcéc&g@twee@@@ t@datet/Ot 2820
gt accgcctg aacagcggca 6480 agttctacag ctgccacatg

cottcgtaad SEatant AGERIERE A GEHCIOR RAGRRRGTRCETRACEIND 2880
teaccrreo HARHACER: ELUGALEERAA6GEAARE AR ARRACL ROt APIOAIRS

_ t ggagcagca cgagaccgcc ccagc
’ taaattcctt grmgaytiy gagraaget @gatetygch aiugssalrgl Bytiagutag 23D

VWD 2004/ 0098235/ QA 5T25..txt_. tac ag
ggtgtggaay gectacadac, secrcighdy geabasgtal desadfely) bxr A9 % ko
agtcagcaatﬁ!@b%t@a aag-ﬂﬁﬁéag%ﬂﬁecdﬁagerﬁg@&hy&a@t%ﬁa&m (3120

3: circular plasmd GS vector pl2.4 hcMW
tgcatctcaa c‘?@ﬂ&cagﬁl %ﬂ%ﬂﬁgﬁccg SHEECARRY e ‘é&a"&tcc%c‘-’gj’&Eg'fa&c cati8o

'(‘ s;ctccgccca@tttttcgb@&?ﬁ: gtiddgeedd gt§§éﬁgaé@%%t@&ttfe05@&fa 3240
_ tccccCct ga acct gaaaca aaaat gaat gcaat t gt t g t gt taactt

aggccgaggd A@cchegdcs tuRogErt ACeRaAgo tgé;emgat:aﬁgtctaasm 3300

acctaggerf SOERARY HFAERIAAR- Rt ac R0 Bhb o SRRy a0

cacctcagcd gﬁgttggug:g cgmgam gat@QYCET agatwrtggtgig:gncmcgg aagoc

augtoa0aag GHEAMRCE RAGHATaTY U ToAgPaE AaodR0 0 A gads 3480

caaaacccg@taf&tﬁggaftﬂ §EJagtEEOC areaAage gabralay tfftggasaeag3uUgy
420 cttcggccag tgcgtcgagce agcgccc ct tgttcctgaa

gagatttaaa

tgatggctc@tqgggggﬁtig g@gﬂﬁcgtqgﬂgcag gacatgtatc tcagccctgt 3600
tgccatgttt cgggacccect tccgcagaga tcccaacaag ctggtgttct gtgaagtttt 3660
caagtacaac cggaagcctg cagagaccaa tttaaggcac tcgtgtaaac ggataatgga 3720
catggtgagc aaccagcacc cctggtttgg aatggaacag gagtatactc tgatgggaac 3780
‘agatgggcac ccttttggtt ggccttccaa tggctttcct gggccccaag gtccgtatta 3840
\ctgtggtgtg ggcgcagaca aagdctatgg cagggatatc gtggaggctc actaccgcgc 3900
?ﬁftgcttgtat gctggggtca agattacagg aacaaatgct gaggtcatgce ctgcccagtg 3960
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