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Expressi on Vectors for Enhanced Transi ent Gene
Expressi on and Mammal i an Cel | s expressing them FI ELD
WOR0060B69BINVENTI ON Thi s invention relates to neRCT/CA2006/000403
manmal i an cells and cell lines, especially CHO and 293
cell lines, which conprise expression vectors encodi ng
truncated EBNAI genes whi ch enhance transient gene
expression. The invention also relates to expression
Expresseai Vesomtfo inhaoded drasdiatt Ganefoprediogemdsviammalian Cells
BACKGROUND OF THE | NVENTI ON Nhnnﬁlian cells are an
est abl i shed expression SYBFEMEA¢Re bi ot echnol ogy
i ndustry for the production of reconbi nant proteins
(r-proteins). In contrast to | ower eukaryotes or
FIELpY OKSFRBHANY ENTBROMNI i an cel | s provi de active r-proteins
t hat possess rel evant post-transl atjonal .
ot PGB OB E R bR GER> bl Stiies cseeitlbi GHP and
293 BIMBHEAL Wi cHIoA RisB ed REssii WL tdhd 8B8 Tk \thinYa8 BBXSESg ks
hi gh-t hr oughput screeni ngs, one needs to go through
which thahonigansrdt gadicapsspenddsgnaitign alsh eclated roecxipswsbiatni on

nd characterization, Protein production by
Caﬂ%ﬁg}ﬁ@@@g&ﬁggﬁpéh&Pg@#@éﬁn?§ an interesting alternative
BACKGROENIFOF AU EANVHENFBIG! € clones as it allows the
very fast generation of ng to gramquantities of

r -Muomelimn edllstarqart esiblialyes!. exprassion ey sedm viedie diggechnology

. ont ai, ni ng, t he stein-Barr virus B riP.in. cel

o o2 PRl N GRS R Rt b b o Sl

cukarfyb®s BEER3ryEBNARahZRBE) caRIpro & tiiAT Pesteint 1H0 862 ss relevant
significantly increases protein yield (Durocher et ,

post-ginslatipo@iapodiEgNians. Howeysrl mjardeme obeHatuieipntainpuphak protein

oA O OB S R oneh

long PEEEEDLs pfoceisDf 6RBle@mR iedaticdugdenarat@82dtionT Peotein production
production of secreted r-protein often needs to be

by laggsrsedle faasteetiondp apimereEingedc iy hilodhe eenardiongpdistableaglenes as

. t hei rd fi | tatlo e - el el

it all({\gs tlgé rvur&ff{?lé[ §81?%r%t?(ﬁh n(})iﬁ%??&?%{nl dglre]lglfltllegsrbﬁ (r)%)?&gmcx%l‘dhn ity ﬁays.
stTRighbf wicwad ebnaitng theBpselnyBaticie@EBM).oriPan cell lines stably

circunvent this problem the generation of new
expreping EBNEBRAL proteia, suechas the &ﬁﬂ%f@%%%ﬂo@ﬁﬁ%lblm ed

e [ i I 03,ha -
RISk DSy Sh LR LAty R 030
a muhi-fiaysorsh patap tharhhvegrecontiiovar eesitivels regullte giany viral

transfectabi]ities in serumfree nedium_ Also, the
promptes| Reseahonplanail @Né\nwgers 3811y 1eRISPEE &1 ¢ (Reipman andypyeden,
1986FBNA| is difficult as this protein seens to be

cytotoxic to the cells.Prelimnary transient gene

exlprassdwtos biisticesedyi- protditheftgomeds & ta peyfoamad Iradehen-free

.293F cells.adapted.to the. FreeStyl.e(t Lu howed
medifitap ofr & BETTAY {178 THEL 4 Gogg HHLEhY| P 27 COhGne terum-
free thédiGR-fSAAMIEdrsRE Atk gRIOEHEE hAdisirRreHedud Baskfu@er J@eHukivent

| nprovenent of this cell line by stably expressing a

this preldemctie gersepteoreftnepigiSt EBNAI EBNAE fignbe edramilseonaediva.
. . ( , - I )
acap A0SV R TR Pllom & ST Py RGT alg0B ey
new &llling$ @ ndBiabh DY ¥hA3 optahl Lr&OAPrepedtds 08 Bigh dhsitdigbilities in
ahility of EBNAI to activate transcription from both

serunp-fee Bredivay Adsed thenspdioa of Be clorp siabbsexpagssine fulhlengthtidiNAL is
- Lvatd f Q@Mﬁ : i the am no acids
(hﬁkpgaﬁvgﬁgb¥g¥ké§%ﬁ%%&|oﬁpyégﬁgéﬁgggrated tenpl ates (aa
65-89). W have found, against previous expectations,
that truncations of these am no acids from EBNAI
- codi ng nucl eoti de sequencegs can enhance transi ent
gene expression in HEK293 cells to a level simlar to
EBNAl . SUVMARY OF THE | NVENTION This invention rel ates
to the unexpected discovery that nucl eotide coding
sequences coding for a truncated Epstein Barr Nucl ear
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expressing truncated EBNAI . Alternatively, the
transfected gene expression is associated with a

wao eans@sd | y transfected EBNAI gene. Al so, preP€r/abbop6/000403
t he EBNAI nucl eoti de sequence is truncated to | ack
nost of (i.e. nore than 50% preferably nnore than 75%
and, in sone enbodinents, all) the Ay-dy-A a donain.
Preferably the nucl eotide sequence is |ess than 70% of
a [meipingtyardnBiA gea@ i e siDadtidite ithelkpemhaécilll egslablea3F
50% of the conplgte EBNAl codi ng sequence.

cells p@@&dﬁafh@éﬁﬁtﬂ@ﬁ ragdlm showeshibaighis sl Bnglastrapohrptential for
e SR B AR, TR BT e o

stabl%ax@essmgdlmemtdxﬁl bLﬁIﬁdlCM@laeEBN@H frbiain iapeeelgdli val ent
sg&uence | ackin or without LRl present) to

gedy.sf mqnargﬁ&ﬁﬂepoi% eLsY H@Webt?d@f%a%c@a@éwpnoml
ActivBB®r N6lLdeH ah8 g%!lu%plﬁf%ﬁ%ym)?)v%@bp%%é?’ UERI RS tPatp{Hg ability of
vect cont al ni ng a conpl e

EBNpartoi akivip StaaseripBanr frofh riesh (rE@\{)ltednranH’ tsmgieerrdepemplates can be

. . ..allowi ng expressj f the Stable cell lines

mhlbitﬁ% Prid qgﬁf@wgtaw@fgﬂégsl?ﬂﬂn& {67180 R TR PR URBNQY from

1ntegﬂft'&i &b hides C(QQ'GSQS‘ﬁeGW@%@§ RPN A3 sRHrATPEE bx R takiBhs, that
|nvent|on According to one aspect” of the Invention,

truncagorpraitheke aneno stidb lfiens EBINA f-c@bn@ 08HEBNAI seqedniced ¢amesyhance

includin fuII-I of tru ca ed.ver of EBNAI .
wanIEeis g bR GG 1 AV TRV EGITYS SR obt ai i ng
sUMMARNEOH POESINVIPR®IORt del eterious effects of

over-expressing the full-length EBNAl protein). To our
knbvik edgentiono relefpsor tos ttesmekfriced  Stsabveey 2938t EBMRotide  coding

cell | exj st o, .by isglating and
seanipey sriBF Tori gt a3 Do RSB | (e FENGhRgrotin
(1ack§@the oey- @bﬁ%ﬂy@&nangtvh@h i@gmsfdfrnﬁda%alnidm@ﬁ ede RBciated with

functional™ f orm of even shorter amno acid
incregweduarsent egegt hextphepioEBNAGTE com@eratll withofontrolirvsHs.i &n addition,

not yet,.identifi ccordi n not her aspect ,0
expreppan KR Bk Ei  GE T e Pree Rl ShdFpRiRa diher tovels
than % !;sﬁor%prtﬁ&mdldmgm BN I( |g81€d Ui geBRNAM CkIl TR8 with better

| om ng aspects of the invention are described in
grOdepl@pbrtlbéla@dNWltb enhh@cedéwn@@@tl:ﬁnecﬁeﬁpresmpmé\damﬁ@&l@n Ecll liges in

a,trunc rsion _of the EB

cencl ol MRSt o o TG el %55 S G586 g prr-
C6"™e@llls akd BEpAUPEIBSHEIIESt ATHE AGRAGEH alkO réh@E tcEBNHrﬁmahan cell line

protein 3. The new truncated EBNA 1 protein, EBNAlc
such @ ris? %t w{g lige saRbu-RETSHDRR @ orasesrsd aersias) af FBNRI (erge 293-6E
cells Egl\!ﬁlsh(gm enl}lgn(%hqra%glreéégcrfeaéxﬁvggssf%x%iﬁs'ef%n 'EPEéIrnAglt ,hEBNAl

mﬁxﬁhumnmndﬁked) and non-EBNAI cell lines 5. The use of

an EBNAI't or EBNAIc expression cassette in the pTT
vedEsFably thsirRariceirs BeRcoPERSHPR & Rﬁé@F@F‘% I sk lélgfsﬁt%%y in

I
N e
with @ Oassi@ttlyrtganefecil@REBM/Sh- PBD. Adﬂmpwﬁeraﬁm ¢h EBNAH imoileotide

further rel ates rocess or n Vi roducti o
sequigite i Winsh B0 Rt b Fo DE RSB0 Raliit s LB relkl P AR SRSty oo and.
in soe FRFOBIN AL, 6 the U1 @l%l@d&h@ﬁsh‘é%ré{@(}"t}%rndé%'tlﬂcg sd@Ence is

sai d proteln said manmal i an cell having been

less tharaHi¥b et & @dmwetdnEléNﬁrl mda@@dq@mesww@é@samm@% of the
At i on; u turln a transfected c
comp?ctg‘&@ﬁfg xzﬁﬁe@g? ﬁ?rgﬁtdveé)é a?)}zvsﬁ,e(mg or g@ar%ﬁ? he DNA
nnkir@%glahm[kwn@mm&n @%Wéﬂcﬁoinnhg Eraid af@SseWid e, One of the
lustrate the invention, Figure 1 shows transient
SEAP expression in 293F ceIIs fol |l owi ng
co-transfection of various Zanmounts of pTT/ EBNAI t
vector. Figure 2 shows stable or transient EBNAI
constructs expression in 293 cells. Figure 3 shows
tran3|ent GFP expre33|on i n various 293F EBNAl cl ones

o s s o Y T ~l e Y
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i ndi cat ed above the glycine residue). Figure 10 shows
the schematic structure of various EBNAl constructs.
wWOor@ane98d ( A-C) shows DNA sequence of full-| e;@r/A2006/000403

EBNAl (SEQ I D NO 4), and truncated EBNAl (EBNAIt (SEQ
ID NO 5) and EBNAIc (SEQID NO 6)). Figure 12 shows
transi ent EBNAIt and EBNAI c expression in 293F cells

conpared to 293F or 293-6E cells. Figure 13 shows the

trunceted eefuendescee lepressiacig [HBNAD weo exfeBNAb Caroeyuli vaders s@uience

SEAP _expression in 293F cells ure 14 sha .
lackl%&h}%ﬂ(% 8F % ewe[r%ﬁprte?%tpéﬁ&w g%%fé%%&e cyyglegpide
sequétk ksh bQ%Iﬁh%:(E g@sg 10h ONEEF, sddis!d dN oFRL$ other

Invention relates t0 nucleotide coding sequences
vectogodintagnihga carrtpﬂanmola}mdalﬁqstem RaBatirus IKEIBNQ arxPAmuegem allowing

%EBNAH protein which, when in cells of a mammali an
expresgP} of th§&Gr e associated with increased transfect ed

gedtenIe ¥Rl BRE! i8R MRS JudPERRIEEn WektbrsGekH &uiRiatcd FFRTAT Ol

cell line conprising a conplete EBNAl codi ng sequence.
nucleByide¢ codimg seqeckicepeompage a aspepuehthe imeinghni s | ess t han

t BNAI h i
i Sioblng S o047 R SRt aaN 1Py PeSt e udree 29F-
EBNARRef] tihbs, @Mmgsﬁﬂllul@ﬂﬁﬁ of TIR&RI N Hees INBNANKI ng

Regi ons 1 and 2, a Transcription activation domain, a

Nu cenye Po&RNAHt liedwce& t@ﬁadl figwey &f DRiBhe diable aledes (apparent
deleterlous e#feca[lg 6 Wel-& Lon u‘l"lalﬁn% kﬁ%%%%e)\ln St dﬁ‘;@% g%r Oknowledge no

sin
Ion pre e ai gCOI‘]

repor@l dé@d‘ribltﬁg,t dt&ble Q%EBNAﬂh e¢101ivds teRist. |71\€Psd\|U§2 hﬁ%ﬁi’[m and characterizing a
Local i zati on Signal and one or nore DNA Li nﬁ

stablREYIToRBNART gelt énq (densndLy.hag Obﬁea\f@w@mhelswf@ﬂmré@gww and
D ed fi t y res

e JEFBRGCE o 0L A0 b SHRAEE 0 B e
(locaﬁcui of theoegion rEBMhdemnﬁédgl n (not shown). This Figure

al so shows that transi ent SEAP expressjion does

i negcorting Byanisieprachg’ BBNRY ek Sreierign 2 pfeoRrew juncated

t I'I-1ength EBNAI is

EBN%??@C t ptrgt&glcgz ﬁlﬁ&g\%ﬁg %BmmTZI ian cells. This is

| | Thestbllawiad asprectsiof hieén@Zniibredre dsdcaibédinekpiléskivon of

in the commercially available cell

full -1 t.h. EBNA|.
1| ?Jﬂ“ér rﬁen EEMW( PMerHRF Iy aéwaw%wﬁafl of Higi kBNQERresein
best SFE
%Eﬁcgeg?ﬁ%g%%a &qu%%é%e : 2 giugni ?iscant ly
2l oW&rndV\hzﬂb 61 cADBiEtx poessig a(frareesdGoandf FBNoY1t pE3ei6E

e t ' f
5 SRR bredh BN 2D BRI BN
| owntdignes 4 and 5). Note that while truncated forns

of EBNAl increases with time in these bulks (lanes 6
4vsUging randiem ESNA V guldlengdx prr ewwiied) ofpréssion ih ¢mgs v increase

nes .4 vs 5 di cat hat, ,.
ovor b &k B BN (hBRGRA eephosal MRLR L AG A Gl tnes
sefTiectss o0in EBINA Ry EBMN OQYexpkdisispessset i th@p TRjvedtoBdithther
smal | er formof EBNAIt was observed in clone 6E (| anes
8 CHr?dC@)tamEBNAFtPf%/(ﬁ@rﬁﬁmﬁ injcéy thipcrREr RIgtayPogpGEndn
Aéd‘%/[\ ) CTGAC GAGEGGECCA) (SEQ ID NO 7)
reverse GGA GTGAGAATTCCCT) (SEQ I D
6NN 8y tpneavet BBEAd ebweimednaistitidef IHEbRILS+HDBDafomains.
pl RES- Neo, vector (Clontech). W made the 293FEt cel |
| .ﬂ@ Ipyikiog éwﬁlgertrﬂéte%@sa BrEC%ﬂS ST Vilet Prodiipn of a protein which
procdsé @&ﬁé@&gl on of 293F cells with the pl RESEBNAIt- Neo
vector and selection with 25 ug/m geneticin. Stable
clones were isolated by limting dilution and cl ones
sel ected based on EBNAl expression using the rat
nmonocl onal antibody 1H4 (Gasser et al., 1994) Figure
1 shows t hat expr essi ng EBNAIt increases transient
SEAP expression in a dose-dependent nmanner. 293F cells
were transfected with 100% pTT- SEAP vector (CTRL) or
W|th mxtures of 99 to 60%pTT SEAP and 1 to 40%of

| eeme—  pempe—n ALl 2 . ' PANPN S | | e e pe—p e~
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EBNAI (lane 10) or EBNAIt (lane 11) in 293F cells. The
preci se nature of the new EBNAIt protein remains to be
W@ odoseehosDet ect i on of EBNAI was performed usi nBCECA106/000403
nonocl onal antibody (clone 1H4). The two bands seen at

M 200 and above are not-specific. Figure 3 shows
transi ent GFP expression in various EBNAl cell |ines.
Cells (cultured for 3 nonths under (418 sel ection

(&) ordnefbctige & frﬂiﬁﬁlﬁzﬂ&hlc@m)vmhefn&xbfeaﬂsﬁ eedt@cdcodidghfopdald Gfofein,
and, GFP ex reSS| on . was neasured days | ater Bﬁ/{gfl ow

cyRuhmtmnalipn gel blapyireppgan frapslgHed mt_thwswgat@ﬁé hexression

GRR f ransfection efficiency was between

400900%§ g%%féﬁpogﬂ cl ones. Figure 4 shows EBNA

(exqitessg emrahdvatd cdlhrewdting fromA@Btoclieldasid phbtkincl ones

vvere cultured in the presence of 25 ng/m geneticin.
ression of EBNAI in clone 6A can be detected with

BRIEE RIFGON OF THE DRAWINGS shows that when vari ous

293F
2SR A B BLORER RS, 1D SEEEY s
expre3€igh eneE Gaﬂlg\ﬁ@lﬁ)vﬁﬁ@ a@mdsf&EAB (EW@ﬁ@&SdnﬁfhnWtﬁTpTT/EBNAlt
measured 5 | ater (clones 6E, 11 and 13) when
vectog ot dphoys élyaélﬁé% tnpPRiddiNg | CPRSUUGHSIEXPEARPthIN 3 isls
Fisuld B, P ELRS NGRS oA PRy DAL LS
4 shoSEAFWIeSterallBlexambst cﬁTEEH\IAeempsl’esslrtanh variot£293F dGamest Figure 5

mat er.i al. codi ng a protein or p pe tlde of choice
showg gﬁﬂ%@ﬁ&%@ﬂ@#@ﬁ%@é cdgighing @6?%93 é @& Xpiesion in
vanohé‘ﬂ? Agﬁe% F1 rb QJoWsQ}fle gﬂmh VAT 29‘3# Eﬁﬁwﬂ &H{u[%
or a t ce

tio exanp es). Figure 6 shows tha
follogngﬁﬁsﬁmdon/(h@bF bty pdstetsanafecti@ppE@nret bsHoevsahd gomell curve of

en, truncat ed |_eot e ces re stably.
293-@5%%@5?@%@3&0 P R T b TR6: BAF U5 e atino
.C f
il f I  E PR slﬁﬁﬁéhq%ﬂéuﬁﬁ%ﬁﬁ P auence idenificd n

the Figfurd. Wgtﬁ@gﬁﬁtwsﬂhﬁ laemﬁan(lcﬂ sageenqear ¢ll)-laghipaByd ltpotee(SEQ

1o NDE PR (& pel (RGP R 2B nd pin A B PR S BAb o

3) trtfﬁgat@@m@loﬁg ”Ith@ fﬂst?dfri'igo c&l s netADEBNRQc RAENGE elHiMne (as

Figure 8 Figure 9, Figure 10 and Figure 11 are best
indicated abomdht glyeinh egsiduEhdygwhdWshdres dwisclmnatic dtrsetguesrfomrious

e BB RSt WG (et BA weighasli Py fida Aiseo o

Qﬁd Erhcﬁkéfdeﬂﬁ\lﬁ'ﬂ w8 RN N
NO: % tr A (Rggggy on %%ﬂgrahgm%%%%wy r? o)

Flguretls? shawwrﬁ@aqrm E@é\?A Fiagd EBMNA @mmsglhnsn 2P dillsfcempaicd $o

2931 B st AR B e BER o B b i BN BEkBNa 1 on
transégt SEXPa)prasiiorBBNABE ctily. Fhaie 1 4 st &dmpleatoe Efbtélb@h@hsmntly
306 aa 32.5 kDa). The first amno acid of the new
exprosgpdAn 29p1%6t&llh i s a Met hi oni ne (as indicated above the
sts transient
DET&%@Q@F%‘%R% V\%dt:[tﬁnc dEIEEWconst ructs with 293F
anHaiQB@eﬁE)rnelaltes to Cetlbeidarnding saqehesteeding fbha truncated

Epste&%?a%%g%r g&%\}ﬁél Cp%ﬁe%{y\gv tscél?n BrpEgltl\éAellls %)f(al? Eneasr’nsrhaolgm
cell IMQ Narb habsheateeh %gl%gse‘aq}ahﬁe@t@g x?lr:es%%h lvﬁeﬂ BrphiR8 with
ows 293F cells

shown as controls. Figure 13 s
cells oba corams tebliedcann privingTar SEAR AN AT T EBNA quenres Byuttiscated”

293F cells re an m xture of 50%
we RS S G oL Eh It P EBNAN A Isftg et EaRGE, Agshown in
FlguréQg/%ﬁ@h(!j‘mazreSﬁ@ haBnENA CShpddeals JAND full%ﬁ/\‘?’é@c{@ﬁ@ﬁ QMese
was neasured 5 days later. Figure 14 shows exanpl es of
proteins transiently expressed in 293-6E cells. 293-
6E cells were transfected with pTT vectors encodi ng

various secreted proteins and cul ture nedi um (20
mcrollters) was har vest ed 5 days after transf ection

PSS A NP ~ = o, =
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84, 3792-3798. Pham P.L., Perret, S., Cass, B.,
Carpentier, E., St-Laurent, G, Bisson, L., Kanen, A,
wa@eaeDeosrher, Y., 2005. Transi ent gene expresBCDOARNN6/000403
HEK293 cel | s: peptone addition posttransfection
i nproves reconbi nant protein synthesis. Biotechnol.
Bi oeng. 90, 332- 344. Pham P.L., Perret, S., Doan,
H C., Cass, B., St-Laurent, G, Kanmen, A, and
inclu@UDBANBInking Regd&33]. arldal, geFradati ptid @nisheit ddnidnsd Madlean
of serumfree suspension-grow ng HEK293 EBNAI cell's:
Locapggsion megnadiand 3 PO Brshing/an umer’ga@m 1e2ioRd 'Tungafed skaurpges of
[
the bl R LAY AERN A AR an o2 2a 3o 0 AR it the
Nucl&pdioealizaBain 8ignial @ld dne @ awire DN/’ODﬁikn@ﬂh@gil@Sr Figyird hehows that
Epstein-Barr viral nuclear antigen 1. MIl. Cell BI al
transight SipAB cxpasionHAR b&bwéasa%%mfw&aﬂbé?ab%?wm%onoq REATL

prote%{ SRfir ih LAt 5199 Qﬁs%r\;e'atu%ﬂlge}g 1158 %W@Wr@émﬁ@%yshown)

terations, fréations Frati ons may
This Efgues:ztlﬁﬂs}to(mtthze tmamémtcﬂﬂﬁel? emmdmmm mchpsd byosenadnting

skill in the art without departing fro e .of
EBNAeynscssion ’gﬂwe‘é% IEReSy thRIVRBER PG BRYU n‘]tl);e Hbﬁgﬁ
diffi RRRE QAR NE e Im e M. This A iMUEaRAtA @?gu?@ﬁj Whlre stable

sequence coding for a truncated Epstelnm Barr Nucl ear
expreAmbn géfulltle(EBNAN A p irothe icnmnseadial lycodiilaigle seld iea EEKIMRETBNA

(o3 G APEEF T OB G BURDTE Faubr Bt hl-GBR) 8K b Qudrah P
clonégg@ﬁ4 ¢ W{ &dy W@@)?lscs%?ﬁﬁ&htly &vberlhdp@n Q@BF@M%&%Q 6 and

The nucl'eotide sequence of claim1 wherein
7) orQQBd&theHm QﬁlmstSedldg%)da aditpioessiposssios o §8bkhathdtBMAT hin 393F

ransi ently transfected nuc t
cells SRR ERo sEnt R TreS s SF Mg WiTs BiSeR toffuariaNaT
increhses ww@é pdnée Huﬁ@l@aﬁ@ss& vl ahd@inthe v@?/ e%r)éss%rﬁof full length
domai n. 4. The nucl eoti de sequence of aim1l which is

EBNAégisonsnauﬁl ﬁm%(kaﬁesa4 cohpindicatiEBNAL ovehi pigpssaaud dnlt-dengt
EBNhencleot ence f.claim V\,h|ch|slesstda
OP“ach HA° 06 ’|V8te éwelﬁslapf%ﬁ%ye Higetedgy. afpgor and smaller
form%‘ﬂEBMl‘t%s%@ﬁ’éﬂ%lpﬁ c‘l‘lfneQ%Jliﬁ(llzmeélrSWHH()51 codes for SEQID
NO 2. 7. The nucl eotide sequence of claim1 which

cdfzi@éiAﬂbWaW@lllf@dm P@R uging porsvasbl e manmal i an cel |

(oqURE IR COLEACOSREER RS PR Sl fh 47 8™
rever¥h@ GG AYGAGTRA GGAI (BTEGAS}AQAT?F@?CE’FESE@ IOING: %?% pfifdlets and

line. 10. The stable nmammli an cel line of claim?9

clonegltas HieyEcoRp sises of MG ES-Nerretard bl aneehei We Buele thaudd &gk cell line
(1nch%1 1{1&)?1%@9% é&l\?i?wei)ﬁ)l? r\ﬁkehrins\%he[clﬁlg)pl é)if%%%l*eg'alst 0 nthe?? $

e anta
EBNM ndleofveaben s@lestlabbvyth % piasisgangticn tStatslc aloads Epgticilaed by
Barr Nucl ear Antig 1 rotein which is | ess
hmlﬂpﬂélﬁusm/@fzﬁclaneééﬁlﬁﬂé@ éaf’EE!NAIE%T'fgﬂ EXPYESSiON Usnig g idtat ed
mond%ﬂﬁltapélﬂlbgayrll{h%@lreg%r it '1@9@ 1 (EBNAI') protein which
I's less than 70% of a conpl ete EBNAl protein. 13. The
t rilipaatletiowp shag exprBarmg NSRS Aé amcrasdsgensitnt(EBNAEY pression in a

doseReengeml im0, FALOSTR LRl e B oM kA eyion o
(CTI{Lg%IN/vVIm I8 &F 9o &nod ?’{T-@Eﬁ\ﬁ bR ®UPehHT B@rrpm/she

rotein. 15. The uncat ed Epstein r Nucl ear
respepfitdlyewith 6@%8?@1 -PEAPadidn”op T EIEENA Itathe snpicstiomigvel of SEAP
‘mmlgasenalall%)ﬁ Ve C%to NO 3. 16. An expression vector
|§Vﬁg 4 SYLSETR "sequence of claiml. 17. A pTT
vector conprising the codi ng sequence of claim1. 18.
A stable mammal i an cell conprising the nucleotide
sequence of claim1l. 19. A stable 293 cell |ine
conprising the expression vector of claim16. 20. A
stable 293 cell line conprising the expression vector
of claim1l7. 2 1. A stable 293 cell line expressing a
truncated Epsteln Barr Nuclear Amtlgen 1 (EBNAI)

. -, ~ o
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(a) transfecting a mammalian cell with an expression

vector coding for said protein, said manmal i an cel |
whawsngpoReen transfected with the expressi on VRCT/OA2006/000403

claim16; (b) culturing a transfected cell resulting

from(a) to yield said protein. SEQUJENCE LI STI NG <110>

Nat i onal Research Council <120> Expression Vectors for

Enhanced Transi ent Gene Expression and Manmalian Cells

eXipes i shgwh MBS AL SbredSidh 1335kLMAAH ogsldabte HIHIDOBeK lidds or
2006- 03- 17 <150> US 60/ 662, 392 <151> 2005- 03-17 <160>
followingfrapsiepidfamsteriion, Stabigexpaessionpf hull-lenggyiBN 44 1n BPFeR93-

eSS SRR B B0 ST A ST

expreSﬁbn)AE&pﬁSlorG)ﬁ/quFlengﬂl Y BNK1 @393 Prcellﬁo)ldo;é\srrg t@rysfdcaun and
Ay Qu.15 10 15 Lys Gy Asp T Pro
G41 @{ec@@ fqg%fngg}ls @V Pragd @ mponihs a@pesij Iﬂ\p@ th@t@xge@m@ 9%/ full-

lengtﬁg@%pﬁ%&éﬁy\x&%%e% Yhﬁ%@ﬁg@ﬁ)ﬂa&ﬁigg Ig@gﬁ(la%rg (EQS?}% glén

truncSed BENA P(RBSA 1 §5n 8O3 Reails Hbloving tAsfeoy e |G44.8g;e1ec@on for 2

T G N A e
time ﬁ %158r§)n90Q0r%50(9 é(())ﬂ%lleﬁlog Exp%ﬁlog o @ ﬂ(ev&‘k(ﬁmQﬂEﬁhﬁlgn%lone

Gy A 105 110 Gy Ala Ay
6E dﬁw:d,ﬁom @%F EBMAAIt aftél Zg/mGn)hs Al wl@q/mAh‘ap@gncGovj G#18 and 1%

contFf o Tl 5 G G o S ns

EBNA‘lglaﬁ%y(g%ryE@xﬂlﬁqe%y1@%PﬁéeﬂsG y Ala Gy 145 150
Gy dy Ala Ay Gy Ala Jy Ala Ay
A YheGirgcii Iaﬂ.tl(HSY)f 165 7I0BNAG t ploteiEgmadhs/to®eysoAled. IBEtyction of

EBN&] &agpgrfg@eﬁfsznég g/gt %oﬁo%&al%ﬂ@bgy&c%g léﬁg 'lh%gwé‘%gnds seen
at MIG 00 Ddabyard 961-gR0ifR05 Gy Ala Gy Gy Ala Gy Al a
€ y Ala Gy a Gy Ay Gy Ala 210 215 220 Gy

G‘{igmeé SGDyfs Ghysigit 41 exprgsaiodliy vaiops ABNAG gelpinesdoylls
(cu1t1§e€ AI a 2 S kljlc%r é%j 8 B\{:‘lgct@rgfoﬁ%\gméténg&étloz%dveé%%ar@fvted with
pTT-OF a@hx}f@ Skphdsdiofevas Aheasiirbd 3 Ghys Aled bEMbwAyYorkktay. @h¥ 203F-
EBNﬁll ? Clg;:lg 6E shows the highest GFP expression. Transfection efficiency was
between 40% and 65% for all clones.

Figure 4 shows EBNA1 expression levels in various 293 clones. All clones were
cultured in the presence of 25 pg/ml geneticin. Expression of EBNAT in clone 6A can be
detected with longer exposure time.

Figure 5 shows that when various 293F-EBNAT1 stable clones were transfected
with pTT/SEAP, the clones expressing truncated EBNAT coding sequences showed
enhanced SEAP expression when measured 5 days later (clones 6E, 11 and 13) when
compared to clones expressing the full length (clones 1A and 2B) or another
uncharacterized truncated form of EBNAT (clone 6A). In the context of this invention,
SEAP is an example of a recombinant protein. Genetic material coding for a protein or
polypeptide of choice can be used in place of SEAP coding sequences and, indeed, this is

an aim of this invention (see Figure 14 for additional examples).
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260 265 270 Ay Gy Ala Gy Gy Ala Gy Ala Gy dy

Gy Ala Ay Gy Ala Ay 275 280 285 Ala Gy Ay Al a
wW@opoopsAl a Gy Ala Ay Ay Ala Gy Gy A a Ggr/230006/000403

295 300 Ala Ay Gy Ala Gy Gy Ala Gy Ala Ay dy

Gy Ala Ay Ala Gy 305 310 315 320 Ay Ala Gy Al a

dy Ay Gy Gy Arg dy Arg Ay Gy Ser dy dy 325

330 335 Arg Gy Arg Ay Jy Ser Gy Gy Arg Ay Arg

G'B‘ig@e% sh6Ws Bay c&H Yro3AR adfaiaBihie d¥ed nbt &ppehitoDe G ffet¥d when
Gu Arg Ala Arg Gy Gy Ser Arg Qu Arq%1355 360
S

truncg‘r@g ERNA mugclqgtyle ALGICESp g ga@/}@v%egprg;s}ed(gl LWege fgdgwith

A 3 Y r r Ser
050850 AR G B T 5
40Qgsky sAbGs AcQerb¥th &Piﬁﬁacfélﬁﬁﬂ&‘bﬁth?rz%F/Etl-cl@eyﬂﬂlt;lwéil ;&mel)

Asp Tyr Phe G u 405 410 415 Tyr Hs G n G.u
comnafeéi tﬁé}it? rarente 293 Pesll Rap (Wrpr ming )P#\@X@l}}m&z@lm@l Q@,@Hy is

abou@r & %e%}ﬂl ?éghe%%né:@g @1@3 é)relg) ﬁ?)gl Ogcglls ongt}% %3\1’3 cell

linee Gy Gy Arg Arg Lys Lys Gly Ay Trp 450 455 460 Phe

€] L Hi Ly
%gw@é% H'@Elr%%%lws 1280‘11 F @um laly@e@e%yr9 lewi Ne@t?lm dhep ghow

e aflh LSRR 380 RO T
relati&ghifﬁ@&héﬁBl\Zﬂ.lODf@r selqy@ac@h(’Figfgs Is_blg Csf)érs ésg Leu g g
Arg G u .
Ar’g}g‘il_réé b ﬁ}@gﬂﬁﬁélgﬁ leaglh wraineiod ! phestel nge@%A?Séwn
numb%%q\lé%lgﬁg)) vEftFP 1tgﬁélr{3 FeQrudsY i [n% ﬁughlp s ﬁ’\l‘e)ﬁli{?{]rgn(!eg Yetween

l'te Val Cys 545
EBN)@(&J EB’Ne\lLemd BN ATk mnﬂ-llt}s: dnhieo @hnel |Ateh KBNIA‘VHruricemd lpystein

(undeprge: A e TRPaisyd ki 52 5rbeBrasi ol ootk ool 3ffa. 325
kDa)V?llle fé-}égan_?f?% ag{]ag)fé?%nééf gBﬁAYl ct@!l)te%islg aé@i&hﬁlﬁglezlﬁgin%%gted

aboveal @yindssidisp Gy 610 615 620 Asp Asp Gy Asp G u
Ay d Asp G Asp Gu Ay Gu Gu d 25 630 .
e abegsy 2 Rt B oy St Ded bingred EBR4T Rpd igtsvith
293F%ﬁﬂ DOVIGEUS 115 AZ0R webd tkan M RE KM PREBRR Bror BBNAEBNA 1 ¢ vectors

Truncat ed Protein Sequence
and EBNA1 expression was detected 3 days later by Western blot. Non-transfected 293F

cells and 293-6F cells are also shown as controls.

Figure 13 shows 293F cells co-transfected with pTT/SEAP and pTT/EBNA1
constructs. 293F cells were co-transfected with a mixture of 50% pTT-SEAP vector with
pTT/EBNATt, 50% pTT/EBNAIc, or 50% salmon sperm DNA (stuffer DNA). SEAP
expression was measured 5 days later.

Figure 14 shows examples of proteins transiently expressed in 293-6E cells. 293-
6E cells were transfected with pTT vectors encoding various secreted proteins and culture
medium (20 microliters) was harvested 5 days after transfection and analyzed by SDS-
PAGE and Coomassie staining.

Reference List

Durocher, Y., Perret, S., and Kamen, A., 2002. High-level and high-throughput

recombinant protein production by transient transfection of suspension-growing human

293-EBNAL1 cells. Nucleic Acids Res. 30, E9.
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<400> 2 Met Ser Asp Gu Gy Pro Ay Thr Gy Pro Ay
Asn Ay Leu Gy Gu 1 5 10 15 Lys Ay Asp Thr Ser Gy
woe@oa9sE y Ser Gy Ay Ser Ay Pro G n 20 25PGDCA2H6/000403

Arg Gy Gy Asp Asn HHs Gy Arg Gy Arg Ay Arg Gy
Arg Gy 35 40 45 Arg Gy Gy Gy Arg Pro Gy Ala Pro
Gy Gy Ser Ay Ser Gy Pro 50 55 60 Arg H's Arg Asp
Gy Val Arg Arg Pro G n Lys Arg Pro Ser Cys lie 65 70
75G&@§é|r,\’F Y, MILHY@}’ @y, Kidminkss EGWIeﬁ K Wmt@kgerﬁK@Fadyn W.,
Ala G 85 90 95 Gy Ala 4

Reynaldy, G iiciopitab -G pts.y. et iyt antioeh, 06, 1oF0’ Magoclonal

antlbghés @%te?l%g %%th%%st%r% B%éu@ gncﬁdéd @cgeegraéngryu 1 @%NAI).
immuMohishslggiCdyteioh SEEBMAG itHe Al gnd@QellSof Hadekih'sdiBege. Blood
Gy Arg Gy Arg Gy Arg Ay GQu Lys Arg Pro Arg Ser
84,3%?%319@ 150 155 160 Ser Ser G n Ser Ser Ser Ser Ay
Ser Pro Pro Arg Arg Pro Pro Pro 165 170 175 Gy Arg

aﬂg’ ]J;Sg lji%te)s ,'I__'CgssEPg Cé?dnen%r{I Egsy L%h%ngr%g gﬁégonp 'Ile Kamen,

A, aﬁ IDuchtheMp, A0ab. H’ansﬁﬁtge@ yxk&5i0A00 PBI[GZ%I c&:lll; |}Ep@he| addition

Pro Ala Asp.Asp ProGI GIuGI Ser T
posttgail@fegticgl 1m0@sgeq9pg) %p@t?n@/ @1%, B,bg%c i/) A{;@’ 332-
344 Arg Lys Lys Gy Gy Trp 225 230 235 240 Phe Gly Lys

Hs Ar.g Gy Gn Ay Ay Ser Asn Pro Lys Phe G u Asn
245 250 255 lie Ala Gu Gy Leu Arg Ala Leu Leu Al a
ArBhagerP JH Bervet] S.GDoayl§C260s2 65, K7auTint, GThKamsp, 4, and

JThr Val a Gy Val Phe Val T GI Ay 275 .
pureShgh 33088 ks e oo B B3 BhoFbt et o Bl rowing
HEK§D§ Eéll\@& lL@éHsgbé?)térie%daﬁgegﬂﬁprg@@ceﬂrQoﬁmar@’t%n/s\fegtlé&é‘fﬁmency

hr Pro Leu Arg Leu Pro Phe Gy Met Ala 305 310

B10t®m60132®)€@g<§4ei3§'2 P#d Gy Pro Gn Pro Gy Pro Leu Arg
Gu Ser lie VaI Q/s 325 330 335 Tyr Phe Met Val Phe

L An a duy

o AP fisRedyS tadBebgfiaftingBpn ST B2
transEfigtiohAr erfBBcefdR t%@%@—@ﬁ&]ﬂl Qudeg aMaenThmMdlatellBsol. 6,

Ser Phe Asp Asp Gy Val Asp Leu Pro Pro 370 375 380

38387%%46Phe Pro Pro Met Val Gu Ay Ala Ala Ala Gu Gy
As 0]
. S A O R e S
xanp2bdnlyd ARdrdtom3OMmodifications and variations may be effected to the particular
embodiments by those of skill in the art without departing from the scope of the invention,

which is defined solely by the claims appended hereto.
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<212> PRT <213> Epstein Barr Virus <220> <221>
M SC_FEATURE <223> EBNAI ¢ Truncated Protein Sequence
WEA@00998Met Arg Gy Arg Ay Gy Ser Gy Gy APQI/GA006/000403

Arg Gy Gy Ser Gy 15 10 15 Gy Arg Arg Ay Arg Gy

Arg Gu Arg Ala Arg Ay Gy Ser Arg Gu 20 25 30 Arg

Ala Arg Ay Arg Ay Arg Gy Arg Gy GQu Lys Arg Pro

Arg Ser 35 40 45 Pro Ser Ser G n Ser Ser Ser Ser Gy
CLABSS:Pro Pro Arg Arg Pro Pro 50 55 60 Pro Gy Arg Arg

Pro Phe Phe H's Pro Val Gy Gu Ala Asp Tyr Phe 65 70

75 80 Au Tyr Hs Adn Gu Gy Gy Pro Asp Ay Gu Pro

1. ﬁlslg nxgllgoti%é;co@?r% %ﬁt;/&%e gé%%lfopgél ot ch@%?gﬁf&@aﬁf&% %quntigen
1 (EIBN | Ppotetin,gaidl opdidgrse@opcAsphe@syabGl gx phrsgeddimg hyiamlalisn cell
ine Gyie eypeis éﬁ%mé%%s{d&% PGl rag o Agvied with o

contrd SelFind (Fh ¥xhrElki Ala Leu Leu Ala Arg Ser His Val
G u 145 150 155 60 Arg Thr Thr Asp Gu Gy Thr Trp

Val Ala Ay Val Phe val Tyr Ay 165 170 175 Ay Ser

Thr r. Leu Tyr Ar r Ala Leu,

2. p) BB IcPBee TG0enseo TG RheyE Rgraitosphechs Gugion is
assochtbd Hid al-t%sEﬁ@yPQﬁsfégtéﬁ Mg, 195 200 205 Ala Pro Gy
Pro Ay Pro An Pro Gy %’ro Leu Arg Gu Ser H e Val

210 215 220Q/s Tyr Phe Met Val Phe Leu G n Thr His lie
Val eu 5 230, 235 240 Lys .Asp Ala lie

3. L;’Ehepgtb: 6198 %ueweetof-f;ﬁq)mzlyg{higplg Smddl%%/e(?tl% ?eq@%cezaguncated

to lackaHoA 28 t%Re GleGiY-A1V8dmdiRr Val Cys Ser Phe Asp Asp
Gy Val Asp Leu Pro 260 265 270 Pro Trp Phe Pro Pro
Met Val Gu Gy Ala Ala Ala Gu Gy Asp Asp 275 280

4 QPG oS ST imdoBh b Emad oS o BhesgaNa

codn{lg%%@ué@gb DNA <213> Epstein Barr Virus <220> <221>
m sc_feature <223> EBNAl Full Length DNA Sequence
<400> 4 atgtctgacg aggggccagg tacaggacct ggaaat ggcc

5. L 2HRAdRARRqd %%ggc%%%la%% 1 which is less than 50% of a complete EBNAI

coding sequence.
6. The nucleotide sequence of claim 1 which codes for SEQ ID NO: 2.

7. The nucleotide sequence of claim 1 which codes for SEQ ID NO: 3.

8. A stable mammalian cell line comprising the coding sequence according to
claim 1.
9. The stable mammalian cell line of claim 8 wherein said cell line is a CHO,

PER-C6 or 293 cell line.

10. The stable mammalian cell line of claim 9 stably expressing a truncated Epstein
Barr Nuclear Antigen 1 (EBNAT) protein which is less than 70% of a complete EBNA1

protein.
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t ct ggaccag aaggctccgg cggcagtgga cctcaaagaa gagggggt ga
taaccat gga 120 cgaggacggg gaagaggacg aggacgagga
wWQBgHRAGBRC caggagcccc gggcggctca 180 ggat caggRCI/CA2006/000403
caagacat ag agat ggtgtc cggagacccc aaaaacgtcc aagttgcatt
240 ggctgcaaag ggacccacgg tggaacagga gcaggagcag
gagcgggagg ggcaggagca 300 ggaggggcag gagcaggagg
aggggcagga gcaggaggag gggcaggagg ggcaggaggg 360
gcaggagggg zgggagcagg aggaggggca ggagcaggag gaggggcagg
aggggcagga ggggcaggag caggaggagg ggcaggagca )
1 ggglﬁg%ﬁg%@aﬁ%aé‘é@é@%@n% daeh @téglflf%pbe@%@%@&é‘ﬁ@ated Epstein
Barr g}gggxg&ﬁ‘ﬁl naiggﬁﬁmggﬁo%m%%@ﬁs@@% 38439G BHIRIIRBEAN |
: gcaggagggg caggagcagg aggaggggca ggaggggca
protefaggggcagg agcaggagga 600 ggggcaggag caggaggggc
aggaggggca ggaggggcag gagcaggagg ggcaggagca 660
ggaggagggg caggaggggc aggaggggca ggagcaggag gggcaggagc
12. agﬁ%ﬁ%@@d&&n%ﬁgﬁé&%%ﬁ%g& @QEBQ&IE%&Q&Q%& is less than
ggaggggcag gagcaggagg ggcaggaggg 780 aggagcag
70% gaggogpegd:RAyddgragya gcaggaggag gggcaggagg ggcaggagea
840 ggaggagggg caggaggggc aggagcagga ggggcaggag
gggcaggagc aggaggggca 900 ggaggggcag gagcaggagg
13. 99FRO9ER9Qd FpLIABLGRANIRIVAIOANC] FINNPAYERIn of claim 12
960ggggcaggag caggaggt gg aggccggggt cgaggaggca
consigtiggegguedy 9f GECYAYYER: 2020 ggt agt ggag gccggggt cg
aggaggt agt ggaggccgcc ggggt agagg acgt gaaaga 1080
gccagggggg gaagt cgtga aagagccagg gggagaggtc gtggacgtgg
14. ag@%ﬁgﬁ&%ﬂslé‘ig BeCREASF Ut e AV RBNGA ) PtA&hGA i 8fis less than
tccgggtctc caccgcgcag gccccctcca 1200 ggt agaaggc
50% oha templesa B At greigiyg gaagccgatt attttgaata ccaccaagaa
1260 ggtggcccag at ggtgagcc tgacgtgccc ccgggagcga
t agagcaggg ccccgcagat 1320 gacccaggag aaggcccaag
15. Caﬂk&ﬁﬂ%ﬁ&d@ﬁﬁ@g{B@GgmGEQQR&Qﬂﬁq(Eﬁgﬁﬁgﬁﬁééhiﬁﬁ%mnl4
aaaggagggt ggtttggaaa gcatcgtggt caaggaggtt ccaacccgaa
consigting epsgady 446 Ybagaag gtttaagagc tctcctgget
aggagt cacg t agaaaggac taccgacgaa 1500 ggaacttggg
tcgcecggtgt gttcgtatat ggaggtagta agacctccct ttacaaccta
16. 158 eR@es@a0@tr eb/BASihE Bk dodintGeqedde botleat ctt a
caccattgag tcgtctcccc 1620 tttggaatgg cccctggacc
cggcccacaa cctggcccgc taagggagtc cattgtctgt 1680
ta 1. C ctgagg ttttgaagga
17. | Gear e LR A R R S R e M BRL B D ot acc
t gcaat at ca gggt gactgt gtgcagcttt 1800 gacgat ggag
tagatttgcc tccctggttt ccacctatgg tggaaggggc tgccgcggag
wgﬁta@bftr@@fl@ab@l e th@awg%@@éewv@m aign 1.
at gagggt ga ggaagggcag 1920 gagtga 1926 <210> 5 <211>
1254 <212> DNA <213> Epstein Barr Virus <220> <221>
19. m Actabral9ireell id2 3ompBHNAd theTaxprisdbde deddATetpimnice <400>
5 atgtctgacg aggggccagg tacaggacct ggaaat ggcc
t aggagagaa gggagacaca 60 tctggaccag aaggctccgg

20. CUSGABIIY3 CAlGAFHRAsiHAARIIIESa0h FAGEASAUAMLZO0
cgaggacggg gaagaggacg aggacgagga ggcggaagac caggagcccc
gggcggct ca 180 ggat cagggc caagacatag agatggtgtc

cgga C apaaacgtcc.aagttgcatt. 240 ctgcaaaq ..
21, GoRcRRRcH] PI3ARER R ERky Aty 5k BRSNS dug et
(EBNAD 136REALEGAYItYCHE 008 NTIdAaMA90Ccagt ggaggccggg
gt cgaggagg tagtggaggc 360 cggggtcgag gaggt agtgg
aggccgccgg ggtagaggac gtgaaagagc caggggggga
420agt cgt gaaa gagccagggg gagaggt cgt ggacgt ggag
aaaagaggcc caggagtccc 480 agtagtcagt catcatcatc
cgggtctcca ccgcgcaggc cccctccagg tagaaggcca 540
tttttccacc ctgtagggga agccgattat tttgaatacc accaagaagg
t ggcccagat 600 ggtgagcctg gt gccccc gggagcgat a
gagcagggcc ccgcagat ga cccagéagaa 660 ggcccaagca
ct ggaccccg gggt cagggt gat ggaggca ggcgcaaaaa aggagggt gg
720 tttggaaagc atcgtggtca aggaggttcc aacccgaaat
tt gagaacat tgcagaaggt 780 ttaagagctc tcctggctag

e a o o, o o . ~~

18.



cctggacccg gcccacaacc tggcccgcta agggagtcca ttgtctgtta
tttcatggtc 1020 tttttacaaa ctcatatatt tgctgaggtt

WO r@aayy8t g cgattaagga ccttgttatg 1080 acaaagcPChCA2006/000403

22.

ctcctacctg caatatcagg gtgactgtgt gcagctttga cgatggagta
1140 gatttgcctc cctggtttcc acctatggtg gaaggggctg
ccgcggaggg tgatgacgga 1200 gat gacggag at gaaggagg

t gat ggagat gagggt gagg aagggcagga gtga 1254 <210> 6

<24 broReslior 2Lz o NN EB B3t Epsith WhBRProddss bem s>

<221> m sc_feature <223> EBNAI ¢ Truncated DNA Seq uence
<400 46 e H BB YRy gaGEH A0 RRTET gy VERPCy AT S0
gt agt 99340, £ cOa G009k 8% -AIA09AGIL I, xpressi
0000008000 EoTGaaa0nD Cea0ga0nae S0t Cotgga" Tage expression

cgt ggageserafa@gadéag gagt cccagt agtcagtcat cat cat ccgg
gt ct ccaccg 180 cgcaggccce ctcca )aaggfcattt

t t ccalcctyringgdighelaged eghicelting rorm doargpotein.
aagaaggt gg cccagat ggt gagcctgacg tgcccccggg agcgat agag
300 cagggccccg cagat gaccc aggagaaggc ccaagcactg
gaccccgggg tcagggtgat 360 ggaggcaggc gcaaaaaagg
agggtggttt ggaaagcatc gtggtcaagg aggttccaac 420
ccgaaatttg agaacattgc agaaggttta agagctctcc tggctaggag
t cacgt agaa 480 aggactaccg acgaaggaac ttgggtcgcc
ggtgtgttcg tatatggagg tagtaagacc 540 tccctttaca

acct aaggcg aggaactgcc cttgctattc cacaatgtcg tcttacacca
600 ttgagtcgtc tcccctttgg aatggcccct ggacccggcec
cacaacctgg cccgctaagg 660gagtccattg tctgttattt
catggtcttt ttacaaactc atatatttgc tgaggttttg 720

aaggat gcga ttaaggacct tgttatgaca aagcccgctc ctacctgcaa
tatcagggtg 780 actgtgtgca gctttgacga tggagtagat
ttgcctccct ggtttccacc tatggtggaa 840 ggggctgccg
cggagggt ga tgacggagat gacggagatg aaggaggt ga tggagat gag
900 ggt gaggaag ggcaggagtg a 921 <210> 7 <211> 36 <212>
DNA <213> Artificial <220> <223> Forward Priner <400>
7 acggaattcg ccgccaccat gtctgacgag gggcca 36 <210> 8
<211> 27 <212> DNA <213> Artificial <220> <223>
Reverse Priner <400> 8 gaggaagggc aggagt gaga attccct
27
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