-1- Immortalized Avian Cell Lines for Virus Production
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viruses for vaccination. In particular, the cell lines
are derived fromprimarfy cells which are transforned
wth at least two viral or cellular genes, one of
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because in eggs typically the chorioallantoic
menbrane, an epithelial cell layer, is the main site
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this finding does not apply to all viruses relevant to
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consi dered too aggressive for use in cell lines
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I n view of the above, it is still desirable t o
devel op an avian cell line with-11- convenient growth
woeapsestees for |arge scal e manufacture, usi NgPET/EP2004/052789
defi ned conbi nati on of i nmmortalizing/transform ng
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spotty distribution. ElAis a nuclear protein. Note
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However, epidemiological studies superimpose populations and do not
investigate chance events or case studies. Epidemiological studies cannot refute
theoretical risks, for example: the accepted endogenous RT activity may mask
RT activity from unacceptable exogenous contamination, and the endogenous
viruses may be mobilized and activated if packaging constructs are introduced
into the cells (Ronfort, C. et al., Virology 207:271-5 (1995)).



papi | | omavi ruses (HPV) (such as HPVI, HPV6 and HPVII,
but not HPV16, HPV18), or a cellular gene preventing
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This includes, but is not limted to, an adenovirus
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preferred reconbinant viral vector is MA. | n one
aspect of enbodinent (1) the cell line is cell line
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the flrst%d?@%\/@rédrnéﬁGQ'ﬁﬂeﬁmdnmmh@l BAd the tsecmdﬂgerte)prevents
di ment (4) conprises the introduction of a gene

aDOPtOSEdWWQdber 8 firg 596y nant protein, operably linked to a
(2) a m@trh%H‘?BreF)re'RBHH%% &l | e' élagreﬁefﬁ*réeqmwabéré eyfed compisdsl) .

I'i ne and harvesting the
transforrrmgjtrhnsfaomng)a cstatlng c&lerttrﬂilee fiest lnod seconsh@rRig nent  (4)

i S us abl \Y, a
() theyyfss Bl @Iniip s PR RESEREYE 3P s, SrbiliFR e
biologicat 9t afiiuced, | ryreferbblkaeﬂ teg gpsepmnatidrhef aegqueltiei Mefon:egdne
(chi cken f| brobl asts) are the dom nating substrate for
therapyi gd nanuf act ur i ng of vaccines. For pharnaceuti cal
8 cell line as defined in
(4) 2 mBUROEPrdcINRkE o HRIARAE UShETR pell e 26 defined,
(1) abovemni toring system A large body of literature suggests
chicken eggs as the primary target for cell line
devel opnent. Therefore, chicken cells are one
Short u@geﬁpnbﬁcbfsm@rmgufe& starting cel I s of the i nventi on.
However, chicken- dFrr ved cells ? eI I Cf)
Figure kipSehemalis peetionsosl e EXPIESHER e e aa‘fsﬁds geégange ow
risk for release of infectious virus. However, the
absence of transmissible virus will have to be
nDnltored for any ceII line to be used |n
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| evel s vary substantially. Therefore, even primary

chicken cells and cell lines such as DFlI that tested
w®RIosegEes ve in | ess sensitive assays (Critt enBernERL004/052789
al., Virology 57(1): 128-38 (1974)) presumably wl|

test positive in noderfireal tinme PCR approaches and
may harbor retroviruses that are activated under

ertain growth conditions. ernatively.preferred
immortalization afpdeTies GHok s (ex¥eR i 5h PP@PC’@%Y'%’F*‘?G Figriafs are
omitted 46 BlaAB/TEMNe agﬁaﬁmsm gl Re ARt sippidentifierdfganeus

~retroviruses or express reverse transcriptase (RT).
plasmidsthBGK rariduiRGK dplatsphogiiresateakisasaiprabeters 8 mowse and

i fi [-qr ons; s _angral ai e om
numan, B85 GBS B ERTPur SO TBRte” KRg7 ARV S rigiRerchy
immediat® ehr A prorhotegetks hgr;ﬂeﬁ%nbliekﬁ/ﬁms ltlmyrdireﬁrgd Idﬁa@pmmmelous

t unor s, e it is known that ny, of the e
orf 22 4 G, LG Wks BReT ok 2 B BTG eVt By Bt
genes. cells as they do in chicken (enbryonal) cells (e.qg.

Marek ' s disease virus (Wtter, R L., Avian D s.

46: 925-37 (2002)) or rubella (Rocchi, G, Salvadori,

Figure Z:A'Phaw%ﬁtrﬁoﬂgnigh%#ﬁ ggmr% as ?e%éfhg% 60 &%?&He}tifnt iRi s

ENAINS L0 viTus strains of primary
Ad5-E1 i tramsfected @ack arhiznyonalc divere scedisic fplasinid i49EnotA, initial

. available. -20- T Kk d it i
magnif g £ B A AR B RS sdes i aE L ey
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Ankara) replicates in duck cell lines at simlar

arrangedhiry ePMERET BI0BRIRY &S VisiRigal iRedEtivoh tye naRel: BrTREY ¢° s

in advarfcBH SKSEsERRY thARtds fhiehe@bl asts. One intention of the
I nventors was to provide a safe and robust alternative
t primary cells for anplification of viruses that

roure 3% SRR B0 B0 oc i SAAEIBN BRI 1or e )
Upper t\f\r/?/’n&ow@,i ailx @fOpémﬁﬂldem&hnm_ortaéidds?(m prinmalgv i?xek' Theety| cells;s
no i ed,.vacci.ni,a yiru ar a),. hi .
vottors B I w55 EESHSat 9R R hshadHESY
middle dofim#,NedrARestdifing it EANOEICELB KK RORITCan pRiidatal Inotie.
MVA will serve asS a nodel virus for charﬁcterl zati Fyn
ve
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with a range of I Viruses, g
spotty disttihotipensEldy ist henugheant protajmc Notes thes gempagedwusiab hat

. rubel |l a, bies,, or i n ruses. Fibroblasts
stain br'ﬂ'ﬁ@‘éwﬁgaﬁc{@éﬁ' gﬁ%ﬁ“%@%%ﬁ&bﬁﬁe&r ed cell type mainly
for historic and practical reasons. Fibroblasts are
_ the fastest grow n [i cells from manmal i.an as
Faure ;o Q-PRRT o958k HAHELIVeWRGR Tasoed) (0ns Gepembrartaton
detectio?rﬁ]\%t?lrt r&ﬂfﬁ'&@ﬁ’ﬂ%xﬁ%lé 2) QY Shtiares! QH?LBdsltrv%,cdhh*oﬁ i's

e only _ e predom nant cell type. However,
open sduabes)bwatars nggatives cooltingl; y beld hdiaarandsn Ehickser eemnRgonic

oS48 5, B T8 PAIRY, 998 Qs s

only negaitivergntrolanpto triamyeg ehek livac belasmmartalized vwathf plasmigl

1th_signal .tran ction pathways. Early sepescence, of
49E; dé\n‘:aor%rbl &SN t‘i’f?ggei e eﬁaEYe Cg{geégﬁnghga%{cﬁnd
quoresc«z?\#t%‘?nce of telonerase activity in birds and nan

Forsyth, NN R et al., Differentiation 69 (4-5):
188-97 (2002)). Human primary fibroblasts are

Rgure 5 WNAGHHHcdghg S8 ST s sttited, ARE, o IAESRROTERD |
(examplé B} e Infattivnayes( perferomed  vatys esmv MOlowy . 0.Ef fTivdidort was

imortalization and ow h in suspensi ture has a
performeq GRcYERp SAle 8 S8 SL8H M EHt OB REPIRG B)-ar T U PRA L
cells. Moreover, epithelia instead of fibroblasts seem

to be the primary site for virus replication inside
the bird egg. Interestingly, in contrast to the human
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cases whol e enbryos have been used (US 2001-0016348).
Viruses do not only exhibit species but also organ and
wo p@soe73peci ficity based on receptor distri buPCDREPZNH052789

cellular factors suppoﬁl ng replication. Therefore, in
contrast to the typical™ approach, a preferred way to
perform present invention is the separation of organs

ior to culqtlvatlon to obtain a nost preferred host

chicken éléleYOWfo‘? OREFSenza virus, whose vacci ne- adequat e

production is a major appllcation for the cell lines
of present invention, the typical site of replicatjon

Eigure 6i serialtpassrgiegrbf MyAians@iidk rstita 6xlsr HERGTBREE WiehBlPEREs .
s (o NEEHR 0 RPN RIS st o sobo
of 0.1. mnp‘nIteoirms/es rmrénr armeefe@éndeheo elehronstrao teatt blsrstrglze is

nepend i AT e SOE BB BE% R e

rnputvrr{.r's'%?%SMQ ared to fibroblasts. This further highlights
the need for desi gned immortalization to obtain
optim zed host cells. Successful inmmortalisation of
I |nalim'tedtine wi ndow requires the
Sequeng%é.gﬂfﬂgg n‘é na'tl on of genes used within present

i nvention. It was not knovvn V\hl ch of the avian tissues
hac t ho hi ﬂhoof ryrorli ~nn H

4 H—eatve— LCIILIG: f-or POX—VviTusSe
SEQ ID §0¢c | REsipNog~ %%engﬁxytrpox The typi cal manufacturing

PTOCEPRNcPVSYNA T nvolves a m xture of cells from an
enhryo excluding the head which is repoved prior to

d| Si rPeg’reatVSdB3 It is therefore conpletely unexpect e
that o re—of —reuromat—orT grir, —devet Op€0 fTom
t he rgf'hﬁ Vshgé such a high capacrtry for MWA

repl il pEticP WSWBEr eas ot her ti ssues have not . The sane
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SEt Lane?Ryﬁ.ﬁ:gAml o factors and even Sstrong

ubi quitous viral and cellular pronoters exhibit
var i chiaemsd pEﬁ\giSlElAn different ti ssues. I\/br eover,
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to sePlsmid pBRsf orning factors that can effect

expefsnentab-generatton—of—=a—cett—tT e but—pose =
m ni |J 'égﬁ@ﬁsgf tunor induction in the recipients of

(A=Y
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bi ol ogi cal s derived fromthe designer cells. This
requi renent needs to be balanced with the strength of
the transformng factors: they should be strong enough
Detailed DesRipEion S HeOln{RinkM Wi t hout the need for
accunul ation of additional spontaneous nutations; that
"Immortalized’ h&invpbealidedr cabat landy"imewdiatiged el Higer @§€ﬂl‘ﬁin§gt0
cell line should be known conpletely (categories |I and
| | according to the FDA CBER O fice of Vaccine's
presentations at the May 2000 Advisory Committee). It
S furthernDre desired to select a synerglstlc
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I t was now found that the El region from human

adenovirus 5 (Ad5) is ideally suited to transform
wa@wioan4sres | s so that the resulting designer cePCT/EP2004/052789

conplies with all of t3e above criteria. The EI B

regi on encodes two open reading frames on a

bi cistronic nRNA, the 21K and 55K proteins. The 55K

rotei n hinds 3 and hustun t he 0 t,Qti.c
the  preperinqBYS O or &Pt (v &t o7l o Bl r It o Sl ARG teR
transfecﬂéﬂﬂt‘r;ﬂiéﬁor%d@'b? ceRehis fuidthnanDNAARegUdides @afdring ythBy

i ndi ng to_Bax, thus maintaini ngﬂr nt egrhéypfop 23- the

POtent'a'nfqrcﬂiCh'Qﬁifer PReEsE S R efaiab!y rhENECn T 23e8eYf
h{ PR ¢ gl S essential to drive

e 'mmg%%wlgg’etrrt ceIgF engﬁgﬁr%@%{b%st rate i ndependent growt h

and hence is essential to a fernentation pr ocess in

A seneS RENE: S kLo B el 81 IS g ol

sequenc®edmphihg haegm ﬁfectrhgé tisy fuaretiod @f dve ratseblagoea r[tmbtern,
equi pped wth genes resenblin o that anﬁren

i.e. Whlcarcttr@cmégr Hislireplds 68.91 Afterdmess tfﬁe fties &b distuptiop

complexéﬁ‘%etvﬂé’e‘?ﬂe‘i’irn%blgé%ﬁ“laf ? Kosk %'&ﬁH lﬁFBtrQﬁéEanr@N 'fé’c@or*sh%nd
essentl functions a ow i mmortalization by EIA A

which inrasidiiorapemprisesi aVvirglagensr prreyenting indeeiéon e gravia carrest

s spoB5R BYPFEPAES, ST Bl LSSl

E6 protemcQjﬁbpaancbmavmrmt,erpreféhawy nthosk obditki datirsk aohan

paprllom%ﬁ%ﬁleg?é"% &&E &FHV&I % ﬁgw@”gnﬁ@&ﬂv é}‘;’ gn@h@c@’r on

HPV18), g é@l@r{é?fgehétﬁr@wérﬂt@b drbRts dutest a;ﬁd;rtmugta p5Besuch
underlying mechanismfor transformation by El is

asm I'n%orrpl ex one hallmark is a nost desirable feature: El A
is a strong inducer of cell proliferation and
apoptosis whereas EIB proteins efficiently interfere

In morenithil apeptbeiesgéng cassattot conarisesea st geoe’ vmidhnincal |

cle,.c Si t
pretereYSAREOLL) Bhersl BT rRE) (B I el s
the disfu@tith’ @ tomplesési betiveen exedriobiasdrab | yroteiecedd E2F

t ransf or ned IE)henot ype. Since the description of v- src
transcripfigh; FREta3708 BBAtGgBene 3y B iésoffel FOTNE Sushy a8

mastade%@&r\?s“@ﬂ& dg?as?\gf)éndaoﬁ‘éﬂo@ﬂ YERD b EE'VSfoW(inl’l@nﬁeﬁﬁrtr@é§

have been overed and characteri zed. Indeed, it was
preferablyhef sheidgw-oiski hioan ipehillemavisueasss(sugh §isr 4RV hyHPV6 and

revi, FUBREHPBLPYSS oL ZIRREMAEEL D At o LB ptve

CDK4 or etnr over—akpressanig@ne;qaearcydmer iTned attivitp oélthal Bist ggenes

. it tial t
mediatedishloGAE Br Bl e IR S SRTBSESL PR oPhaiibat 1.
growth a@r@éfﬁr&h%crbé‘@%l%a%‘sagﬂmgis such as v-nyc or v-ras,
directly affect conponents of the RB and p53 pat hways.

O her proteins, such as v-src or v-erbB, are
" 0} bt | al
A secor PRSI BT S NAIEH CSBRe o UEHEa B o
first gen. thgpms/enfﬂwepppmﬁs eon \grrtD\Mtrt laerest fanch prefeiadln lagts bhey

i, BB e 35, B RSN SRS Btn o

p53 or AbmWERing 95'3 FRS & tiaRe-aeeVdtof 86 o rebredsor whttran3cdtibn.
requires additional, spontaneous and unpredjctable

Preferably| hh@r“éﬁr:qmisgw &' Hg ﬁa@abée eEprevesting GranseniRtioeLaHYEEER .
T r d

by 53, TR EirEetio)BF LAY RBB RASED B A, b desiee

stability df p53 .CThd “decores gemadtreay Ok feevirddigeneisuak @s teeiedenayirus

E18 SRRl OF 1) GRS QLS. FpmED o ool el R Rees,

transgenes shoul d not be too aggressive to minimnze
the risk of tunmor induction in the recipients of
blologlcals vra |nadvertently transferred cel lul ar
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considered to induce tunors in vivo and adenovi r al

have not been detected in human tunor tissue. Based on
wo b@soamrps enent ary features of the transfornm NnBCDEPB®4/052789

shown above, it was fO__&I d that a conbinati on of genes

each interfering wth Single pathways in the cell

cycle and apoptosis is necessary to obtain a

preferafie 5 e ATk PRGN GOFRUIOBI THEES, KOO - HPHACRBYE Y 5
i

HPV11, Bannbtulbvid, HASS, dreflbell 8- priVeeitieg grothBigesthman
that the 12S protein of ELA from Ad5 can interact w

apoptosisiyaR5RBUCTGES Min2. Rrefasablythe “serend)8pke gs @1f@20f CELO
functional activity of 55K and 21K
oradené)\?héiﬁgl%l)rl?sgﬁﬁ avian cells is denonstrated for the first
time in present invention. It is not surprising that
.. SO cl ones of .quail cells expressing t.he 1 rotei n
This I SRRy RABRAFbIG 0§ AHEEUErRiof ERdmaLt deirs iR tvBe b5
which vils: assoigR@e AhSiel ferddatidP98)a) chiditen @lstdbRise! e by an
efficient and stable transduction via retrovirus
unknown fecdanism Heai8e9, %M ar ge enough cel |l pool to allow
i ndividual cells to overcone the cell cycle block or
i nduction of apoptosis by spontaneous genonic changes.
“BiologicEiedsin tleejujontakt boft praskentwivenhian gesnprires elesapaugic and

nmedicinal ris nd _the result] cel | ne t_be
recomb Bt pisiRlney el Abiedifs Srid s Rotmondio AR
their liddsiedand Hi3RWE BRifest. MMefepeved , biblogiealkeatd ocombinant
. techniques are not sufficient to create the | arge
proteinsg| one pool required for natural selection. Instead
retrovirus transduction was required. The transform ng

ene introduced via this _apﬁr oach will be flanked by
One prefarred appRct Of embastieeet 61) ibdhersise 1of Zeer!l Enederiadelrom a
I j Si r rse L. ivpL a Y,

embryofffdr Qe HABERF ek S3dReq Bpgl B 2hc 1R Plterdb Pl
chicken i rdhick. CERO ddpacialhh prdferead aypedt aff HA), additienslly thisscdiieen
.. Jdescribed i reater detail  (Chiocca,. S et. al. .
ine is 1G5y revptne Babecrgtrobay By deimvpd il mhe Eledion o -
primary el &riglReingfrréiFLRicke® niiFpbd) dritchetiachitkenpdticidefnbeyosi n

i nportant aspects - anmobng others, CELO js not equi pped
or hatofied hdugekSEl iShelkpver ofiemr égfrapmbiianion sremPENecaNd Earmot
custwateaormhed?ﬁ%mica‘hg%é%e%e&aﬁé TR FeQiudiGs pREBMBIS BkY, ofAdS

prot el ns ¢annot trans-activate transcription of

animal sgelrayed-early CELO genes (Li, P. et al., J. Gen.

Virol. 65(Pt 10): 1817-25 (1984)). And yet, CELOis

capable to transform hanster cells in vitro (May, J.T.
Anotherepreférred \dspettogly ebibodBdert (1)9%5)hat Benesiis shigetedi ng

o S e ShSnce S AETEATH S e P A
segmenfsOtdoAitesMor skpaMite®individudodrGars ind @R )negﬁ%ﬁa?ztﬁﬁalin,

. encodes a protein that interact wth RB, GA
retina, kidneyr fieeredeait; musplepndstdraembiyonie Bssessand mambranashe

, tyoi.cal Lo (&hi a : ' :
orotecf URLURLR, G815 BEALED, (L 0B ar i, ool
membraae$ 22retimd. GAM | from CELO virus are suitable

substitutes for El A and EI B. The spectrum of avail abl e
transgenes for transformation of avian cells is

The imnidrllig¥idieBdRBRE eHe cdiReFenCRIBERNS 1h3y Brei@ablesfctized
previously to transform avian cells. Furthernore, one

by non-wial ttransactian, igeladingnayt het linigedite drangfestior madiated dene.
: ' t ' ers
posomdseEhGES oy ApB EAER plspster) bRgIA
electroparadiondn? for the EI B region. The followi ng cell |ines
were deposited at the DMSZ, Deutsche Samml ung von
M kr oor gani snen und Zel | kul turen GrbH, Mascheroder Weg
I b, 38124 Braunschwei g, Germany: 1. PB4 as DSM
ACC2577, deposited on Septenber 18, 2002; 2. 12A07-Al0
as DSM ACC2695, deposited on October 20, 2004.-26- The
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The adenovi rus sequences for El A and EI B were

anplified fromthe culture of passage 8 of the first
w@emsnateon (El del et ed) adenovirus Adrmuc gr ownCT/RPidEK052789

293 whi ch was heavily F ntam nated with wild type

virus using provest art %ol ynmerase (Q agen). The

foI | owm ng priners were used VS182

GCTGACGTGTAGTGTATT SEQ | D NO
Preferabmeh@@,sﬁm@@@bpd Lhisvirak g)erzﬁw%ﬁglﬁﬁng isrgption
F Qaerdiex 3
o o RO Vo8 5
This inglldgs, r byt ofs. Myt hirhitesynint anwaadeneyiruss Elongend ntrgm

mastade&qgﬁi%s%@?éfg%gyérgw r%n%&ﬁﬁ?@\/irgg%e n@g@g@ E‘S‘ i ??bréﬂaﬁses

of papllltblhamﬁfs@s,epl’ewhla?éﬂ)rb)}’ow-ri‘sy huheihi phpGMEaWnJS (HP&J (sehng

a5 WPV iR AR Rt Elt . PTGt QR oe gt avne

adenovnﬂé‘@s f & RiPB@A dplYBre Séofhes Srof! biine huttBdenovirus.
het er ohybri doma was use Primers: VintSA-

Alternatm@sthedmt@ere\@fmmmotsﬂj iy moceliulay gensamediating

s T CEUEREI FIMASIGER B B e

factors. ARGlinchlidesa byt is mot damﬂmadotox mnmad Icyedmd?)Z,pyphri Bg ang/or
si on rotel ns,. The n was renoved
amutateq{ gﬁk;‘;ﬂ‘agsﬁcﬁp Qe i ingeiation degsl tes and cl oned
i nto-27- pEFnyc directly, renoving the myc | eader

sequence and fusing the EIAto the bow ne gr ow
The secpiof g6ne odrpb ?\d'mﬁﬁg (&) Bs Pegiedbnds Vise] a9§ner EMIRNE dOMP1 h
protein E‘E&%n‘nngnﬁl\d&@or{ JreSiote t APt BdY Roplitss ®y0Rsy. mAlo
contal ni ng”the het erol ogous splice acceptor
includess butels redinitasuta, igegepicading der ther edanaiisds b Eﬁ&{ij‘(seroﬁeIOSEQ

of all gighied AN 2 I, G R RrdiESy oDy fibuir SRR, MRER6H

those of éfie mmwaammmn &HPYDSHpVE lathddHPWY e ekl ot RN 16l so

n her nupbe f cont am nat | .
HPv18) e draetted el drr o QUi s fhe SARMCUF ELRREK araein b
GAM-1 mtdELbO"/AltéﬁQe‘ane seBsfiedent drftedénrgeckngs pagdirt he
enbryo was renoved aseptically to a sterile petri
preventigg growthrasressear apeatosisahdpid sHféyas MEME: r enoved,
transferred to separate petri dishes filled wi t h
trypsi n/ EDTA and minced. After a brief incubation a
The firss usgmensanonseached egdnena emixesiment {1 hrarexpesterably Either

soarodESBLF PRI S8R SAP B S G 0sHE

acid segiftings SusiggARIson was transferred into a petri dish and
cul tivation was performed at 37C (which is | ower than

the 41. 6C physi ol ogi cal tenperature of chicken) and 5%
In an es?@crally;rg EH lérs &E&F SHbYiFRNE QDY B AFeHendqbthe EAS

epl ac e fo ow ng day and cultlvatl on conti nued
and theuaecdndagemeaastths K1BLOegiehl ¢f paradenevicus drahedengerus

| d
s Gy FHATSIT BT CheRl A, I At
have thd Béqueaice o€ bpQ 183eto) 2309 piefackbdyrop 1230 FEoIZ;BIO@pbf SE;Qd@en)

NO:7 orcHEoRachiREce FPRRTTBRHPh 1T Ao 42D B i 401 WG e

Fuﬂherrﬁ&ﬁe%&%%efe@%%? Rbid BrE Rldioks avEThelseliareiol bb\Vs 4529

m EC Buf f'er cont al ni n% 16 m Enhancer.
3007, mefesablpnbp ntidat icor2&l0pecfofSEQ ibn NQ:@ @ Hie scauakcenas

compler S LI APPSR RINOITE o1 10, super nacan

replaced with 1 m fresh nedi um containing the

transfection m x, After _an incubatio
In a further espedialin@referrehaspery @f ﬁm@ﬁanm@tél}ﬁ%r“]efggﬂm?e&%fﬁﬂms
added to the culture. The transfected cells were

all owed to reach confluency, trypsinated, resuspended
|n FCS/ UItroser G—suppl errent ed F12 nedium and
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pl ates (corresponding to a 12-fold expansion). After 5

and 10 days, the nediumwas replaced with F12
waapplaresited only with 5% FCS. The pl at es wer BCT/EP2004/052789

scanned-28- for the appgarance of foci of cells wth

changed norphol ogy (decrease in overall cell size,

i ncreased size of nucleus, increased visibility of

| as rrerrbr er phase .contrast).and incr d
and the BsRaTaaits, © G bFPitaeRAioaa iy orgebht Fam PEFS
aviadenéVigs ¢tH®,  Qkich rsrafeigsly ehele amet %qu@ﬁcelrépr@mrttékﬁ b‘;’etheum

was asplrated and the cul ture washe

sequence cpppiamentany todirotd)2 torh3Refi $FQ %H%Hoﬁ%ﬁhﬁéeﬂ‘l%
R e aspirated foci for 3
Comp[engmékr?,g%e %fg’aag'!soferr (grsl; C?ig)\f\hg %Q of a 24-well plate
filled with 500 mof F12 medi um suppl enented with 5%
The cl on

In e"engf?cfﬁ"tfﬁf‘éraﬁpsc'aﬁﬂf fqré%%% r%@mﬁ‘ﬁh@gﬁ%@ @l ' T esElZ pended

plasmids BGE%@EQ@DINGHEMDWEEG@W@QLMQHK% FCROa9)] 25F48EQdDr ed
pl ates. Once t

e culture rFafhe
NO:10) ebﬁ@ﬁ (RERIP N:{§lkars-uged forimpertalzatier &
transferred to T25 flasks for continuous passagi ng.

For cryopreservation at defined intervals cells were
Furthermengpsombinetions efsnisghein @eids iencading Fiblianey & drBawith rfg‘%%

1 and/of (a2 B8 SR b A ke PP g o (2R 0o

DVMSO (Sigma) to a concentration of approx! matel y 3 X

0O cells per m, anpd ed in ovi al s
The cell 'wpa%pﬁadﬁg teaeawﬂdsﬂ 2@ Ay, additienally Cery pRE ngbseh ng
functio aneyéd‘t@n@é%S IHCRIiY, GURSAGNEMRE®Itb N rahedemesfsutl &egemsn
ter 24 hours the cells were transferred t g’w

complemﬁ:rttmggdﬁﬁcﬂ@"rt HEHFREN €A O gﬁwﬁégeetcexatr@mtqs

re i S
EFl.alpI‘%r eggﬂﬂogﬂ)t&g{ E'l ngﬁro;e:t:se @é’rhtgr}%rPﬂoEer %tezrelg?ar?c rs
(e.g. RSVETRI)cdelaxtign maskarerguchlmalnewmbenfneeistamﬁe,saummmm-a

. enteritidis an St I
resistanil i afErer ooty G T SERITRE are o the
control csfeJe tit® pRIMAschesdleqts indepehdantiysieam RBK-pAMWAS Elrearda,
hepatitis, and Derzsy ' s disease. The aninals

tk- prompléﬁré-m. onal |y were not vacci nated agai nst parvovirus
and no cases of parvovirosis were detected. Animals in
the flock of origin have been vaccinated agai nst S.
The celldimeeadcording taembodiragphi bhis iiene ristesiade|asect further-
[ e
more s@#lbfeoﬁ)?g%ﬁ cttan ofnlﬁélggﬁgfé X A%E%EW%@M% vaccme strains
(Marek'dNdiseasd, Ilefedﬂ@ﬂabersarrhsems!\lemmaetlaldﬁmmi Uuokey herpes,

|I|brte wi t hout . a omte rat
chicken Sginga,- Tk (stniz) SUNBY e el R WFUGS, ) and
recomblﬁéﬁfp vFrBIa%%fors r od.gt edcdmBrERNtMYA byr %I?ﬁaﬂ%e@g MA5
Duck enbryos were sacrificed for isolation of
preferregrwﬁﬁey f@éwagdaaiwm asaeMYA ot deflugaek svipisesnd B afPeh.
t a cGw unit (a closed
preferregggcosopi\@éﬁ;c %@P?é&éﬁr %3“2@ outlined by the Current Good
Manuf acturing Practices) and the shell was sterilized

In one At o5 emitdderbdh YEBE Bk 5 RRFfof AT Al ol

ACC2695‘Pdérl\}éﬁ¢ﬁfm Sinpidriafizamardbtt dlLEtRSexWabhlbdﬁfrlah Aiknaisrhbé icelfss
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with plagmighdIhetaxd &)l arge petri dish and killed
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Furtherrasrep hraefesredhésarthe a_;edeeatlonaoérrti'reymell c linesvbaczoring | ton
. addi cell ro omt .\ere prepared from a
embodigerial oIdBRpS? MO ol e s nOEET adifleader
(phosphate buffer ed sal i ne; G bco/lnvitrogen, USA),

treated with trypsin (Qdbco/lnvitrogen, USA) for 1 to
10_rrin and trlturated |n DI\/EM F12 culture medi um
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extraction of the relevant target regions fromthe
genom ¢ DNA of adenovirus serotype 5 or chicken enbryo
wo eqolsal27es phan (CELO wi |l dtype virus, respectiRE/EP2004052789
PCR and insertion into %_ectors equi pped wi th human or
nouse phosphogl ycer at e ki nase (hPG&K or nmPGK), nouse
CW (nmoCW) or t k pronoters (figure 1). The
adenqvi r sequences for EIA and EIB were anplified
pharmaqe'ugpﬁ \ﬁppﬁcett'f?ﬁe virus using ProofStart pol ynerase
(Q agen, CGermany). The follow ng prinmers were
used: - 30- VS182 ACTCGAGCTGACGTGTAGIGTATT (SE? D NO 1)
The metpodsy CNLAITEAN TZACEESTRDIY SETOPTISEINGP)-Vire T&%ﬂ th?ntqfe

the starffpg €51 SRE8S AR R4, AETCPRETAT BRI FRATRRSR D)

especiallyfteartsfedion dyithe EffBoiche fresggment s were first cl oned into
pPCR4- Bl unt- TOPO (Invitrogene, USA). The El B
construct m sses the splice acceptor fromthe E B

A preferf@PSR08ccotdindVes etnbedigicot €3 BAhaard foytir sgparativn of ane
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vaccine R{ifeih gemiiRIgPHb Al YirRl NEECipe SR OF AEne EABTARY &V e dels
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than vabilch), Rty PR Theivaed BurtERs bt e ides “xere, thon
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; ; e f h S
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cul ture nmedium and thereafter once per




week. Successful transfection was confirned in

paral l el experinments with a reporter gene. The cells
wWowRe08/0¢0e8 | nousl y passaged in DVEM F12 nedi um PCT/EP2004/052789

contai ning 10% FCS. Twenty days after transfection

changes of norphol ogy 1'n defined subpopul ati ons (foci;

figure 2) of sone cultures were observed; in other

mhe metfigh YeBR b4l o s SPRRRONP O BB b fuces
and biolaxddlsusabiaion vatdisdtionudrt geheshstabler ed massi ve cel |
deat h and senescence shortly after transfection. A
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risk for I%Léaggrbf erg@ws vifts, ? DLRE 2b8&Hce! oF ¢ |t§é WRHg as
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virology S951 712838 (PP e R ENtea BrreHimtidth AR fhhe

PCR appécthas RhBmaY Hefte? @advikiesOMeDatSiagtivatedIttet @erain
concentration of approximately 3 x 106 cells per m,

growth cgaditied®l ed with a rate of C per nin to -80 C. After 24
hours, the cells were transferred to liquid nitrogen
for permanent storage. Exanple 3 : I munof| uorescence

Alternativalyg ayefieoned savienl specieanaff thist inwenttul fonrcel lioe daveloptrieat | y

ore sk RERSHL 80 A AABBSu e B0o0 DR s 3ot
transcriptds¢afRTON Thist Mcludes ks, nwhicArerk SuttablkOfor two Ebdﬂtlbma{ed

cells were incubated with anti bo%@gs@gr%al nst E| A and
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streptavi din-Texas Red conjugate, diluted 1:100
availablePri mary cells still abundant in early, not yet fully
established imortalized cell lines and readily
di sti ngui shabl e by norphol ogy provided a conveni ent
i nternal negative control for antibody specificity.
293 cells (human enbryonic kidney cells) that stably
express the Ad5 E reglon served as p03|t|ve contro
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characteristic changes in norphol ogy confirmng

successful immortalization by the transfected plasm ds
w@ Rogism28) . Furt hernore, spontaneous transf or PEL/EP2V)4/652789

formal possibility, was.hot observed as all cells with

al tered phenotype were El positive. None of the cells

W th prl mary phenotype expressed El -proteins. Although

t t wh
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presence of the reverse transcri ptase enzynme. The
super nat ant of expanded-34- foci from duck I|ver cells
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nM specific prinmer [GCC TTT GAG AGI TAC TCT TTG SEQ

Human rE»?nBF} flt%ﬂobla@fsdar@ réfra@tém tof @SR A BNNGEN tHIESE lélﬁéﬁ GINA
Pronmega Corp, #D1811]) containi ngﬁgg nodel RNA (

adenovirug/type Bryiigh ld@s“mteilrec w@twme[vwrb apem\q@ysmeﬂrsonal

observalgc%éSﬁf@er{thﬁ]mbﬁal[zg?{&{ %ﬂ%@@ﬁﬁ m Eﬁ%}én&gﬁ %Aé Wk IS
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instead probiae® BeRDIS 59 f1e he dok St B Wik Tevkatip Lipe tie
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act|V|ty |n the super nat ant. of ceII cul tures (flgure
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grey circles). Equivalent |levels of signal intensity
(delta Rn) were separated by at |east two cycle

wovbess2dbet ween sanpl es from CHO cel | s and chPCREP2004/052789

enbryo fibroblasts (that. for these experinents are
derived froma source known to be only weakly
RT-positive) and by at |east four cycle nunbers

bet ween sanples from CHO cells and the 293 negati ve
control and the duck cell culture. Thus, contrary to
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wi th AEC reagent (3-am no-9-ethyl carbozole; 0.3 ng/m.

he saie g PR e tEndfi Bty AugAR By THE Pl

capacity [k adepend@itnbn Ghe naviadlalble eset adfctrbwdmﬂtrbm dattore angxdverm
dilution of MA sus&gnsr on that %;l el dsrg,qabI€OS| tive dye

strong  yhigutougnVirati g ecaslulpep Peomoterse exlibpuya i $LRNGSR N
drfferentct%slrhes IWSreBUélp% 19 oY'sEH%te%ﬁbro@&h'sthNgTﬁHéﬁ@ﬁj W tthe

Ssiveness o iven for a particul ar
capabrlltwrorfua; paﬁmurlarseellvarmﬁm ifeldiard peacessd (&g WlyoRYRia) dlhe
tles such as receptor density or efficiency of
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enbryonic fibroblast. D vision of "output virus per

cell"™ by the "MJ" yields the burst size, the ratio of
WO p@an42728 us t o out put virus. Burst size is eqRCWER10041052789

to anplification of vippus and thus inportant to

estimate cost and required resources for |arge scale

production. The determ ned burst sizes in the
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cells, and 1108 for somite-derived cells. Retina cells
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conprises transformng/transfecting a starting cell
with the first and second gene. 10. The method of
W@ b@so¥928hi ch conpri ses non-viral transfecti oPCDEP100£052789

starting cell. . Use gf_the cell line according to
anyone of clains 1 to 8 for the production of
bi ol ogicals or viruses. . A nethod for producing
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or duck neuronal tissue, even nore preferred from duck
estimateretina. . A method for producing reconbi nant proteins

whi ch conprises (i) introducing a gene coding for a

reconbi nant protein, operably linked t o a pronoter,
Other DNAWiPusesasich ak ipapillaseoirasesgartdopaygmadiruseaansalso tknows,
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young ad¥.tEviencwith sBphjsiicated nRidene pukifidBn<aethods padtompMitisg

acgtgtagtg tatt 24 <210> 2 <211>.18 12> < >
Large-T 55l (o ansidBiadiet Puopssy/e 55 45 i el ey gehgatee or
applicatidi tihf h?ﬁ?gﬁ%ﬁ@gWhE;eﬁgOV&%ﬁS ceA00 akkinmmas grayt
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considered to induce tumors in vivo and adenoviral have not been detected in

human tumor tissue.

Based on the complementary features of the transforming genes shown above, it
was found that a combination of genes each interfering with single pathways in
the cell cycle and apoptosis is necessary to obtain a genetically stable cell line

growing in suspension.

It was shown that the complete E1 region of adenovirus 5 can fulfill these
requirements. Whereas it was shown, that the 12S protein of E1A from Ad5 can
interact with avian RB (Guilhot, C. et al., Oncogene 8:619-24 (1993)) the
functional activity of 55K and 21K proteins in avian cells is demonstrated for the
first time in present invention. It is not surprising that some clones of quail cells
expressing the 12S protein of E1A exhibit transformed features (Guilhot, C. et
al., Oncogene 8:619-24 (1993)). The extremely efficient and stable transduction
via retrovirus infection creates a large enough cell pool to allow individual cells to
overcome the cell cycle block or induction of apoptosis by spontaneous genomic
changes. These required but unknown changes increase the medicinal risk and

the resulting cell line can not be considered a designer cell line, which should be



<210> 4 <211> 18 <212> DNA <213> Artificial Sequence
<220> <223> Description of Artificial Sequence: Prinmer
wo/888429290> 4acacatttca gtacctca 18 <210> 5 <PUAWEPRH4/052789
<212> DNA <213> Artifixial Sequence <220> <223>
Description of Artificial Sequence: Prinmer VintSA- F
<400> 5 aaggt accct ccctagtccc agtga 25 <210> 6 <211>

<212> ce <220>
vased ofbRudff Sk WpreAver frelgcted eS¢
create tielQ0dlge 6c|6|@@tp@ba¢ecgm@gt frygedtaral tsﬁl@poﬁS Isté b rétrevdds>
Q471 <212> 3> Artificial ce <220> <223>

transduckig i3S JEABHEDF TR WARSTRITNG SeaAnEed oo adn il RRRISE! A

will be ﬂa<rﬂ9e9>nay7misaa?fa9@a®t théraReE B BlobliREH veR GhoredR GCEH ae
gggcagagc gcacafcgcc 60 cacagtcccc gagaagttgg

expressing) (Rya&seoyanssygtasat t ga accggt gcct agagaaggtg 120
gcgcggggt a aact gggaaa gtgatgtcgt gtactggctc cgecctttttc

ccgagggt gg 180 gggagaaccg tat ataagtg cagtagtcgc
Recently £ gh gamgddenovirtid, ttegned awg@;giehbxywémecgstraiga@lﬂ@ (for

chick emBB et CORATY (RN dEas RALLB BRIt D Erioeety 51 &

.. vlFaC% 93585 1t El@@%})‘: @Leﬁge?»@@n@atw@aﬁ@ 8tré@ees 89 OELO are
gcttta ga gcccctt cctc tgc ttgagttgagc420
t

homologgus:ttg@dﬁtbgltg tegj dm g@g@rﬂ t-PBeAR PEEAYCRGCIa Ot t cg
equpedcg%[‘ngtgﬁ E18fo 8]5?&55“ |0"H aa\ﬂﬁﬂ%ﬁ%\ oPYJC &Ll 2Rannot

aatttttgat gacc gc gacgcttttt ttct ggcaag
complenmeha didst mgtageaied dyddé aragganeergelyadds ttjgurateing eaygot t t t

rans-acil A GOA0OE CBRUEL GRD EEDGRUEDA bgecdctydy o

Virol. 65%th CJQ?&K&]Q ?5%1984})1; CAlﬁHQ/QtQGEC(g gceambietty #aAsform

gt gcct ggcc tcgcgecgec t at cgcc t
namster b oL 159V g dde calatl-g NG BH B S daogategrenes
interferi t\h&ﬁ%@ﬁ’%&dé%%%‘&%é |5999§§%63@Aﬁ4@ Helle 3#8A G&ntified

gcgct cggy agagc Cg ggtgagtcac ccacacaaag gaaaagggcc
in the CBOO vitux {lghraansadicc Gotige, M-cat ¥irghc/3:664¢ a@k999?)

Orf22 elfq%ég%gf %t ﬁ%:tggﬁglécg th@g%% géa\ﬁcggggggl\{i fl: %ﬂ&t@ﬂ’{ir%%‘ oW|th
apoptosi§) ngatfmﬁgt 51h1| lac te duaprotgmpicalot k) poreiaciChiaga, t3.aafgt g agce

s { 0 atgtaattct ccttggaatt tggccttttt
J. Virol. é&%ﬁ%gééa@ﬁ ggtt cat tctcaagcct 1140

It was now found that the genes orf22 and GAM-1 from CELO virus are suitable
substitutes for E1A and E1B. The spectrum of available transgenes for
transformation of avian @&lls is therewith expanded. These proteins have not
been used previously to transform avian cells.

Furthermore, one of the viral genes may be replaced by a ceIIuIér gene.
Candidates for such replacement are E2F family members or D group cyclins for
the E1A region of adenovirus and mdm?2 for the E1B region.

The following cell lines were deposited at the DMSZ, Deutsche Sammilung von
Mikroorganismen und Zellkulturen GmbH, Mascheroder Weg 1b, 38124
Braunschweig, Germany:

1. PBG04 as DSM ACC2577, deposited on September 18, 2002;

2. 12A07-A10 as DSM ACC2695, deposited on October 20, 2004.



cagacagtgg ttcaaagttt ttttcttcca tttcaggtgt cgtgaacact
cgagctgacg 1200 tgtagtgtat ttatacccgg tgagttcctc
w@2a@ageoenc tcttgagtgc cagcgagtag 1260 agtttt CRCDEP2004/052789
tccgageccge tccgacaccgggact gaaaa tgagacatat tatctgccac
1320 ggaggtgtta ttaccgaaga aatggccgcc agtcttttgg
accagct gat cgaagaggta 1380 ctggctgata atcttccacc
tcctagccat tttgaaccac ctacccttca cgaact gt at
1440gat tt agacg t gacggcccc cgaagatccc aacgaggagg
The inveR€igh it g5 egplatredt BiCmote @etallaby clefdraacd &b tthg Fgldwing
gcaggaaggg attgacttac tcacttttcc gccggcgccc 1560
Examplegghiich atey fOuGYey &t Enbe eanstieied 3§ tgiﬂ%“c@'@d@@%’@@cggagca
gagagccttg 1620 ggtccggttt ctatgccaaa ccttgtaccg
gaggtgatcg atcttacctg ccacgaggct 1680 ggctttccac
ccagt gacga cgaggatgaa gagggtgagg agtttgtgtt agattatgtg
Exam I1740 gagcaccccg ggcacggttg caggtcttgt cattatcacc
p%fgaggaat ac gggggaccca 1800 gatattatgt gttcgctttg

Exampledt: 3t regizatier bObGaes, dukiceld with Adagbviagt 1814860
aaatt at ggg cagt gggt ga t agagt ggt t t gt aattttt
The adenqvirus sefiéences Jor ggé@agtﬁltgﬂt %@?ega%kpﬁg%étﬁgg‘h&% ?@&L&e of
passage 8! S @l géﬁér@ﬂ&‘?g@f dEI@E&jg GHdehsvirAAAaE gAY FF HEK
tgagcccgag ccagaaccgg agcctgcaag acctacccgc cgtcctaaaa
293 whigloages dgevitytogataminatedgaiih Wi cygacytuse dsipggp@vestart
c aatagtagta 2100 cggatagctg tgactccggt
ponerzgc%%@‘%%ﬁ'a cacctcctga gatacacccg gtggtcccgc 2160
The followviggeinestwdraagedagt t gccgt gagag ttggt gggcg tcgccaggct

vsisz gt eRRSeRReGHEThGTARN e BINGETE2ES Tt danot ot

VS183 CAGACGEANPRACAGG DT qBEQ IBaNG:Q)agaa gctcgctgat cagcctcgac
2340 tgtgccttct agttgccagc catctgttgt ttgcccctcc

cccgtgectt ccttgaccct 2400 ggaaggtgcc actcccactg
toamplif&%ﬁc%ﬂ%{:ttegio%t at gag gaaattgcat cgcattgtct 2460

agtaggtgr cattctattc tggggggtgg ggtggggcag gacagcaagg

gggaggattg 2520 ggaagacaat agcaggcatg ctggggatgg

vs14 AR e P T e R SRR S o acar t aagcacaac

VS185 ACAGATT TUR@ETACIITE (BEQ@IMNGe4) gcgt gaccge tacacttgcec
agcgccctag cgcccgetcce 2700 tttcgetttce ttcecttcect

ttctcgccac gttcgecgge tttceccecgtc aagctctaaa 2760
to amplify €88 9 @Fe@i&ﬁtaotr@%?ﬁqehfs%@{etﬂrggclém A SRCRAAGRESHBACC
_ Ccaaaaaact 2820 tgafttagggt gatggttcac gtagtgggcc
(Invitroggnelgccct ga tagacggttt ttcgcccttt 2880 gacgtt ggag
tccacgttct ttaatagtgg actcttgttc caaactggaa caacactcaa
2940 ccctatctcg gtctattctt ttgatttata agggattttg
The E1Bgggatrutic gussest thet giice 20&itoa d@andhe &1 Be trgasageadt was

aaaaatttaa_cgcgaattaa ttctgtggaa t t
thereforg feé)gagfﬁflgqygag%gg‘bet ¢ %B@%gcg'élggd%@é%c@%ﬂ tﬁgﬁg?dgegaaa
intron of 3¢ RlBEAtIEIMHbEbbEAR head) EfilCAReaAIgte, thd GRAGBICDNA
cccaggct cc _ccagcaggca gaagtatgca 3180 aagcat gcat
from PB%@%?SZ’:\QEZCEE addoeinesfeae jetarobybyiidomayas Bsat cccgcec
3240 cctaactccg cccagttccg cccattctcc gcccctaggce
tgactaattt tttttattta 3300 tgcagaggcc gaggccgcct
ctgcctctga gctattccag aagtagtgag gaggcttttt 3360

s RS RISHBILBERROR TRy Bpeont coe cant oot (o

VintSA-RIZPTETACAGAGTO®BUE G GT GG gSET #2 N&t8) cagacaat cg
gctgctctga tgccgeegtg ttccggetgt cagcgcaggg gcgeccggtt
3540 ctttttgtca agaccgacct gtccggtgcc ctgaat gaac

s sl SEBRRATIAIIRGGACBon s o Chek K, B o

promotegan teagyy laadayguephide tatctapie dgsien grajeinggdoe Eaggagioncct

tcatctcacg 3720 cttgciLcctqg cc aa tccatcatg .
was. remgued AR doroPgEg LSD: Eal e e s 030 SHyes T n faed, into
cctgcccatt cgaccaccaa gcgaaacatc gcatcgagcg agcacgt act

3840 cggat ggaag ccggtcttgt cgatcaggat gatctggacg
aagagcat ca ggggctcgcg 3900 ccagccgaac tgttcgccag
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ggat gatcct ccagcgcggg gatctcatgc tggagttctt cgcccacccc
aacttgttta 4380 ttgcagctta taatggttac aaat aaagca
watr@agoa7esc aaatttcaca aat aaagcat 4440 tttttt CBCI/EP2004/052789
gcattctagt tgtggtttgt_sggraaactcat caatgtatct tatcatgtct
4500 gtataccgga tctttccget tcctcgctca ctgactcgcet
gcgctcggtc gttcggcectgec 4560 ggcgagcggt atcagctcac

pEFmyc gggeﬁgg‘ﬁg@v a{h 'g%i aéggg‘iﬁe‘%@ a&éqﬁgﬁggég@ ggaaccgt

bovine gaawaihalggemmedpdiy@. Tht EIG iggiongidd agﬁﬁ gemag@ctmmgﬁmlz I
ccectgac gcatcacaaa aat cgacgct agt caga

and Xh%tbﬁ@%ﬂﬁ&?{' QHURRggaRd ¢ ?%d&?apgﬁ@éétgt&“%@g%‘gc%egaa

heteroloé&%%p%é SERhERHSitBCHRE FaftingDAFEida Hefe hEmed PEFAGSELA
cggatacctg tccgcctttc 4860 tcccttcggg aagcgt ggcg

(SEQ IDMNQ:7} escdatFARTHRSAC(SHFQ BylyO)et ¢ agtt cggt gt 4920
aggtcgttcg ctccaagctg ggctgtgtgc acgaaccccc cgttcagccc
gaccgctgcg 4980 ccttatccgg taactatcgt cttgagtcca

Embryorated gg¢laeggsawe:ceg|acm bated Gy Gam,t &0y i burnilifya farcEt days

(older eRYES GARRS0G o Lalea Lr diotyGRtaiitt & G edghakaee of *

contamn?ét?nbg%ﬁér%nilzﬂﬁg CfibloBfask) 6 Ghe 9GRIC Gag! steARLld @HA 70%
af ccggcaaa caaaccaccg

aaaagagttg ctct t
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to a stet‘ﬂg%%ﬁ‘gﬁ%ﬂaTﬁ ‘?&gﬁbfatn‘? aﬁ?%ﬂrﬁ% 998 &hotdd Q%r%?ér?ed to
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separatea;mjg ghaetrtes tﬂllg@wmmttmm/ﬁbm ead axaceyy After bdaisf mmgatl@‘ct t
t aaat t aaa 5400 aat gtt taaat caatc taa at .

a SUSpﬁ?ﬂ%t b&eﬁ {)t J§t ct'y ag"é’#@c@gate@c&% ggt ?&Ztc édlum

(Glbco/Ig\gggg@@C?Ippaim?rﬁé@ Q\Q;ﬁl 1@¥og’etztl ?Elf séltl.@ﬂi KBiatnmn@t?m PYcct

gactcccge C agat a act acgat ac gaggoc,

Uitroser 42 §aiPBeise - LOBGgREE G580 LEATRUATEL G RERLdsa and

cultivatl&g\%§ gEﬁSﬂnéd &€ 894 [hidh (ARWRR LRarPBRCAN60@PhYSisRgical
cggaagggc cgagcgcaga agtggtcctg caactttatc cgccfccatc

temperawgtoftdw@n}smd GiYot §0t gthe cylfaragmediyan gwﬁagprar@dherent
t
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Table 1 and figure 5 show results obtained by infection of the cell lines with an
inoculum prepared from a large scale preparation of MVA (ATCC #VR-1508) on
CEFp, primary chicken embryonic fibroblasts. The data in the table obtained by
infection with an MOI (multiplicity of infection or number of infectious particles
per host cell) of 0.1 demonstrates that viral output of retina and somite cells (in
plaque forming units per ml) are comparable to or even exceed the output
obtained with CEFp cells.

MVA yield in pfu/ml
(after 48 h, infection with MOI of 0.1)

CEFp 3.54 x 107
retina 2.06 x 107
liver 3.20 x 10*
somite 4.60 x 107
membrane 4,03 x 10°

Table 1: Comparison of virus titers obtained in parallel infections of 1 to 5 x 10°

cells in cavities of 24-well plates. Input virus was adjusted for an MOI of 0.1.
CEFp, fresh primary chicken embryonic fibroblasts; membrane, extra-embryonic

membrane.

Plaque-forming units for MVA on duck cells were determined as follows: MVA
virus was recovered from infected cells after 48 hours from the supernatant and
from adherent cells opened by repeated freeze-thawing. VERO (African green
monkey kidney) cells were seeded in 96 well plates (2 x 10* cells per well) and
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aaaaatcttc 2340 caaacactcc caagcctcca tgctcgagat

wa@etosoer7eet cgggecgggt g tggaccaccg 2400 cct cgcCPCI/EP2004/052789

ctccggaaaa aaaaaatgaa _gyaaacaaca aaaccgaaca aaagcgaaac

2460 gccacggatg gagcgcaaaa ccctcttcga agttctgcga

ctgcacacag acagtcaaat 2520 ggagcagagc caggcgagcg

;accgcccgag ccgcagtagc gcgcaggtct ggggaagaga 2580

ggcgcaggt a ggggat ct ga gtccggtagc gatctgcggc acgctgttga
It is con€&iGAKIE tRAON RS 4QbSEdaBRICHEESI R BD U GD6 a QBN st @dll the

ggccacacgc tcaccttaa tatgcgaagt 2700 ggacctg? a

output tEerdesteases. Sudaerajtamaytagewt ifhes iasuprre Mos gatc@%tgac
46 t. C C .

R o e B

serial passageafcMUA0ggs dcgfaaned agc tigdg cetirac teltx tigasforB80 with

e ctgcag,tcccrcgceg tcc C agtg.tacct cc
plasmid A0 BR dB i gion g b dbaraae gpat Ak a2 gty OS5 WH
passagiife- 8 Sh&RCeelS JEE EREilaf Gevelis 80P OO Virdd BdjusteeiCaos@ MOl of

_atcaccgcag.tcgtgf gat gctccagagc ctgtccacgt atacggtccc
0.3 (givenby bass inyligwet atgv@atwéfaaz,e ﬁ&é‘%é@‘@réﬁ) beeee hige-fold
from 3§9§9ﬁ§99ﬁ§r@9&99&ﬁ“ﬂ%iﬁ&%gggﬁgﬁﬂﬂf%ﬁ% ﬁ%?Q&QgﬁgQOto

act ctggggc gcgcgacccg cccgagtcag cggcccgcca 0
improvegtpraparties of gedyst celhas passegaogmoet HERRASES9C 9ggggggt gc
tt aagaggat 3240 cgcggcgctc ttctgegtge ccgtggecac
caagaccaaa ccccgagccg cctccgaatg 3300 agagtgtttc
In conclaéibACHUEK ettt SRt soralte Glgtived asliRaotsainet dpctransfegivnt gfagc
3360 ggcccccgcg a _tccgaag actcattt .atccactaga .

Ad5-E1 segigm HndeigceMB <on @avs Sty surpoEc aw%gﬁeaé@atqfaw with
an effi@&fSt chRPErdHIE CHF CEiC detilel ABRAC PFinaHy JCARRER ShBByonic

] aaacattatc tt_:acccttta ttaaacttac atcaact c_at tca Caaaca

fibroblagiagigegyte dle Bighly ettgnuatiad gaturatal 8Wygonvedipasteelblines
cgt tot . .

or rod 486E1 R84 9588C o POOL 00 00 o2ABHASRE TR,

that desiitddl dackt ctlt dings gesfacngd thetteadhayguitearyadidggacals in

provagafgadp ik e ficata e i oy ive ORuERaT 0] o
this impb@ahtoldreie catkiaeaogr daotiRancddirestidreagparatadaadet ag

gtcttgcagg 3840 ctccggttct ggctcgggct caggctcagg
cGMP comfit’;@ga@agaregytmﬁom w?a&é?a@a&gé%a@yﬁealm cHi9Bat

tctttaaacc acaaaactgt aaaaattaaa aaaaaaatta ccacaccaaa
3960 cccaccactc tatcacccac tgcccataat tttcacttac
t gt agacaaa catgccacag 4020 gtcctcatat agcaaagcga
acacataata tctgggtccc ccgtattcct ccggtgataa 4080
t gacaagacc tgcaaccgtg cccggggtgc tccacataat ctaacacaaa
ctcctcaccc 4140 tcttcatcct cgtcgtcact gggtggaaag
ccagcctcgt ggcaggtaag atcgatcacc 4200 tccggtacaa
ggtttggcat agaaaccgga cccaaggctc tctgctccgg ctgctcgggce
4260 tgccgggaaa ggtgaggcgg ctccggagaa ccgggcgceccg
gcggaaaagt gagtaagtca 4320 atcccttcct gcaccgccaa
cattacagag tcgggaaaaa tctgcgaaac cgcctcctcg 4380
ttgggatctt cgggggccgt cacgtctaaa tcatacagtt cgtgaagggt
aggtggttca 4440 aaatggctag gaggt ggaag attatcagcc
agtacctctt cgatcagctg gtccaaaaga 4500 ctggcggcca
tttcttcggt aataacacct ccgtggcaga taatatgtct cattttcagt
4560 cccggtgtcg gagcggct cg gaggagaaaa ctctactcgce
t ggcact caa gagtggcctc 4620 ttgaggaact caccgggt at
aaat acacta cacgtcagct gactataact cgagaacgag 4680
ggagccgact gccgacgtgc gctccggagg cttgcagaat gcggaacacc
gcgcgggcag 4740 gaacagggcc cacactaccg ccccacaccc
cgcctcccge accgcecccctt cccggecget 4800 gcetctcggeg
cgccctgctg agcagccgcet attggccaca gcccatcgcg gtcggcgcgce
4860 tgccattgct ccctggcgcet gtccgtctgc gagggtacta
gt gagacgtg cggcttccgt 4920 ttgtcacgtc cggcacgccg
cgaaccgcaa ggaaccttcc cgacttaggg gcggacgagg 4980

aagcgt cgcc ggggggccca caagggt agc ggcgaagat c cgggt gacgce
t gcgaacgga 5040 cgtgaagaat gtgcgagacc cagggtcggc
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aagaagt ggc tgatctcagc caccgcgaaa atgacatcaa aaacgccatt
aacctgatgt 5520 tctggggaat ataaatgtca ggcat gagat
WO at0sa8Takg gatcttcacc tagatccttt 5580 t cacgt aPeEHEP2004/052789
agccagt ccg cagaaacggt gctga8cccg gatgaatgtc agctactggg
5640 ctatctggac aagggaaaac gcaagcgcaa agagaaagca
ggt agcttgc agtgggctta 5700 cat ggcgata gctagact gg
gcggttttat ggacagcaag cgaaccggaa ttgccagctg 5760

gggcgccctc tggtaaggtt gg ccct aagt gct
. An gy:@ncg@bd@%ggmmjg% gt yyﬂ%@ t%‘ﬂPB@‘é’g Qgt"d %l?c?/tog cellular
genes @%%%g%g ?aféaa%gatog,% Qf%fCgéﬁécaﬁ%ﬂngcﬂhgatmﬂ@tlon of the
aa tgcacgcag gtt cggc cgct ct at
retmob’ﬁasdomacglgﬁem gad @ﬁdg@ﬁa@%se@ﬁﬁtﬁ%%@f%@g Q@ttgﬁg%f’g‘? protein or
cggct gt 6000 cagcgcaggg gcgcccggtt
a ramil, B8P0 o ldri 00

tcgacct gtccggtgcc ctgaatgaac 6060
t gcaagacga ggcagcgcgg ctat cgtggc tggccacgac gggcgttcct

2. The a¥ayedigite &l Cige e 6T Boctaglc: 890 FEUREEaR! cheokpoint

controIQér?oﬁfl'?é §é’é‘orrd §Oé PréUeReIRIHPAOYE :mm batthedirtygeneaa
40 tgcggcggct gcatacgctt gatccggcta cctgeccatt

cgaccaccaa gcgaaacatc 6300 gcat cgagcg agcacgt act
3. The%Q%té’&F‘m‘ﬂe 6F 9ghnt § O La@h&RMYat gat ctggacg 6360
agagcat ca’ ggggctcgcg ccagccgaac tgttcgecag gctcaag%c?
(i) samgmtmmg i§ 4GP adde gofg agriatieg cdistgiipmcdfc GOGHREX ween

GC 480 cgctt
retlnoq?e}%{)&gagﬁ oCte&} c%@ﬁi%%rgﬁéﬂééﬂ@gg“t@%%ggﬁ%gg cgct at cagg
(ii) sai@%@oﬁ@q}@@cw tam}gﬂeauicm@t/egangttn'gmglmmactlggtlon by p53,

whioh GREGHRC 8 Bndgindey abgoaroTar AP iRy of 53 and

causing 9Pé8até w?%iéﬂlﬁl@abﬁ ggtaacgctt acaatttcct gatgcggtat
ttctcctta 6720 cgcat ct gtg cggtatttca caccgcat ac

aggtggcact tttcggggaa atgtgcgcgg 6780 aacccctatt
4. Thegg ghgtéécbrélﬁg"’%aé d braafhalioid 8! aHeeéipa tgagacaata
accctgataa atgcttcaat aat attgt&a aaggaagagt
(i) ’dtega@t fineds adarivad &ogn 6900 tafie g¢ dwratehedt an; tduck, goose,
t t a aac 6960
auail of i ARG hter b A LD b B B oo Caagt agat
(ii) ﬂmat@@macsubléa@dgg’ai cincaactadigatjgh aszge tronagagaglls lnClUdlng

ttttcgcc t ttccaat at 708 age
orooldis SO G0 S9RRHEbboh eTPRTE R ol v
organs’ }AuIFPGIi88hak JBeainat AstiraGt KidrdyGa ligent drart,g muscle and
gttgagt act cacca tcac 7200 agaaaagcat cttac%ga /
extracgibiy QRCAIRSUSA FISHENATAD ISIeS R Lo 6] 1TEL EH SETTY 07 266 O

(iii) thsqmrﬂehaﬂEa%gg%qmewyt ﬁshlxﬁﬁalga&@ﬁ@eﬁé@ Eﬂ:ﬂﬂﬂﬂgCIQt not
agct aac O cgcttttttg cacaacat gg gggat cat
llmltedam;t lspEsont e g glenggion eraotastiaieet ’“‘a@s&g@é}t gad éc’ffopora’f'on
d/o at accaaacg acgagcgtga caccacgatg cctgtagcaa tggcaacaac
an 7440 gttgcgcaaa ctattaactg gcgaactact tactctagct
(iv) fectiggcgene aaat\aaalagene"m@dmhggadngg.a:@gtg@@bﬁﬁﬁgxes between

. .ttgcaggacc acttc ctt 5
retlnobégsapg}a( Bmtem %é%%ctr gac @r& %J.g:g} %g g%@%ﬂ%\'t“&uas E1A
gene derﬁ%ggﬁHenBQ?rgs%gSFé}é%ly g&!rﬁ&ﬁ@@iﬁdaﬂﬁ/@ﬂﬁbsgﬂ group C, an

agttatctac acgacgggga %&caggcaac 7680 tatwgat gaa

E7 gem@aﬁamwb\@m@gawgax dactieblygireer lowatielhymaggpapilggta, virus

(HPV) 1%4&1 El \F"’}g \f@%ﬂhtgﬁgh Calahat aftvid agatledis), an orf 22
Lahget aft ttaatt 0 taaaaggatc taggtgaaga

gene df caviidri atigaot/mat;e:s cBEt 3 cpevazading: fram esidgny vissa@ttadenovirus

tttt ttc cact cgt C ccecc agat t

cto.: B 1 agt £61 9850 0PE T EALY g P HITRL T off eVl Bigtey Detween

retinol2SBARR RSt FFRBREBCLRT (eABedptiantfacidBe duchtdd ggciins D1, D2 or
gat caagagc taccaactct ttttccgaag gtaactggct tcagcagagc
8040 gcagatacca aatactgtcc ttctagtgta gccgtagtta
ggccaccact tcaagaactc 8100 tgtagcaccg cctacatacc
tcgctctgct aatcctgtta ccagtggctg ctgccagtgg 8160
cgataagtcg tgtcttaccg ggttggactc aagacgatag ttaccggata
aggcgcagcg 8220 gtcgggctga acggggggtt cgtgcacaca

Claims



aacgaccgag cgcagcgagt cagtgagcga ggaagcggaa g 8 681
<210> 19 <211> 5428 <212> DNA <213> Artificial

wEegaemres <220> <223> Description of Artifici aPCT/EP2004/052789
Sequence: Plasm d 36E <4003919 tcttccgctt cctcgctcac

03, a hBRGEAR e T e o EIREL AT S T Bt etes and/or

(v) ﬂﬁﬁgﬁ%@ﬁ?gegigza@gﬁhggl??o©d&qg@g§ggm??????@weohnglnduchon
of grovg@wtrég eed@@@pg% %g %54 SHeagadn staébe‘{@d&wéﬁﬁ%%%&éabem of
all gro@;ﬁ‘@ éﬂ%ga@faé&égﬁ?@@@ té‘ihaéﬁaﬂéﬁél%mfa@ﬂ%@ét bﬁeferably those

tggaag ctccctcgtg 300 ctctcctgittcc gacc

ofthegbmgmﬁkaHEVggaK@caSgHPMc@c Y& tanse ?%bngUEGU“ HPV16 and
geat. 95 9% c

et AR IBMAHERE Mol IR BB ke Shosilond poo

sudﬁag&ﬁdﬂmmeng andlwt gcge cttatccggt 480 aactatcgtc

, tt gagt ccaa cccggtaa cacgacttat ¢ act

v) e Tt daeacen Pragtgege i PRRTS AT YcPY, iERibgous

sequerfod@adt 4@t [bcHidaos 9 aifesr b G ueidiaacicasegroehteac pgmids.
aaggacagta tttggtatct gcgctctgct gaagccagtt 660
accttcggaa aaagagttgg tagctcttga tccggcaaac aaaccaccgc

5. The [@f1ARCHAAIE Y GPRIER 1S ihth drtamaRpaR gcadal tacg
cgcagaaaaa aagdatctca agaagatcct /80 ttgatctttt

(i) tteaEYhgdirst ygaelgenddm B gw@baan@)ctew@@tqfaaraggga@vwg from

e oo P SAHERETLAL S APRER U 53T ERORREBHK oo rom

adenovipgagbaaacie pogerdigpcsaid) tEisdc cegibgs d"ta\matrtaageq@@moe of bp 1193

o 2ooH BRGNS 1 AR A1 o

SEQ |L§q§?®0§ gaeE st@roaeﬁ Bfﬁ]ﬁof@h@abamgt sdlfshqegetdBpctaes to 3007 of
caccggc tccagattta tcagcaataa accagccage . cg g

SEQ 15 16" § o e §46U P 6% GOF HETEAINARY AP (R34 491 20 O1 'SEQ 1D

NO:9: 3lgbat taa ttgttgeecgg 1200 gaagctagag taagtagttc

gccagttaat agtttgcgca acgttgttgc cattgctaca 1260

(i)  Huragenesgorigecdlisett cgenagtandygEAM-dgctseeand t ggpel cigg an
c c c t

adenO\% e ggegggabégéf??@ggﬁ%%%ﬁ%ggﬁlga&%%%gggs GELA! %ﬁl@h preferably

gcaa ccgafcgtt
have theagamghaa rgpteggnted Hygthg satuance canq@em@ntggc’agbact@Z to

eas or 98 ETNERN b hpe LS SIS RER AL PR 25h 4 s to 2200 o
o s b s s 150

oy GRBR AR cesctonce Lascagansl, {LPRRsgbAC, EARL S SBau
and/ orcOBoL9808k1i fERH agefact 1680 Cgtgcaocca

actgatcttc agcatgﬁttt actttcacca gcgtttctgg gt gagcaaaa
1740 acaggaaggc aaaat gccgce aaaaaaggga at aagggcga

o. The BRI Bk eng Py aRcl 5 b . 1660

(i) aadiatonially gcaraiegt aomraatgemaaatcamatmmgggg includiegychut not

imitecE S A he B Y0 SO G LB s (o

EBNA1gt SR9C IptFmBiarat (e,cggao@&aam:sam@agewwpmbmaugpm oter
tgcgctgcga at c at accgt aaagcacgag
etc.), cerhpsrea (§cccdiPV 10@%@%@3&1@8@&@&&@@9&1@& heomycin-
reastahSéwg@ iRCRRRIEREL, HiCChAalAg cygt ccgeca 2160
cagccy gccacagtcg at gaatccag aaaagcggcc attttccacc
(ii) Est gﬂtaﬂe dor pacilayimsagt hipjegisalsqucwt ugpsginchsiag gaccine strains
cc catg ctcgccttga 2280 gcctggcgaa
andregg % é%%gébcc cctgatgctc ttcgtccaga tcatcctgat
2340 cgacaagacc ggcttccatc cgagtacgtg ctcgctcgat
gcgatgtttc gcttggtggt 2400 cgaat gggca ggtagccgga
t caagcgt at gcagccgccg cattgcatca gccatgatgg 2460
atactttctc ggcaggagca aggtgagatg acaggagatc ctgccccggc
acttcgccca 2520 atagcagcca gtcccttccc gcttcagtga
caacgtcgag cacagctgcg caaggaacgc 2580 ccgtcgtggc
cagccacgat agccgcgctg cctcgtcttg cagttcattc agggcaccgg
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cat cagagca gccgattgtc tgttgtgccc agtcatagcc gaatagcctc
tccacccaag 2760 cggccggaga acctgcgtgc aatccatctt
wQ@raosas7esit gcgaaacgat cctcatcctg 2820 tctctt geCT/EP2004/052789
agagcttgat cccctgcgcc atcaghtcct tggcggcgag aaagccatcc
i i a agggcgce
7. The R g ot i b e B B8 a0 0acc
(i) gciceaof cereget idbogriasgatvidycandtgraaget a 3000

.. cectgctttct ctttqgcqgett gecgttftecee. ttgtcc .

(i) & g8Rued hoRobnMiaigiatiota ob b B 2 SRR ARG WoRP auck

embry65 ot HaA6IEd B88Ra 08 /ort aggt gaaga 3120 tcctttttga
taatctcatg cctgacattt atattcccca gaacat cagg ttaatggcgt

(iii) is gedwed frarp AxFracnaPLtanie MRMPHRR] gaYMO cagecact t ¢

(iv) js%&ﬁ&&%‘%%%@ﬂﬂﬁ&l@ 343 AC AFRRL I Inak Ak CPTBrably free of
gtcatcatgc gccagctttc atccccgata tgcaccaccg 3300

animalgggraamgt t ¢ acgggagact ttatctgaca gcagacgtgc actggccagg
gggat cacca 3360 tccgtcgccc cggcgtgtca ataatatcac
tctgtacatc cacaaacaga cgataacggc 3420 tctctctttt

8. Theatoaylgtigé agf atxintsadact Pcwplohc it eaviagomligdige 42407t AgGg(DSM
3480 aagggcgatc ggtgcgggcc tcttcgctat tacgccagct

ACCZG@&égaaaggg ggat gt gctg 3540 caaggcgatt aagttgggta
acgccagggt tttcccagtc acgacgttgt aaaacgacgg 3600
ccagtgaatt gt aat acgac tcactatagg gcgaattgaa t_tta1gcg%cc .

9. A mgthedior @by acslJinggaerasdiggcipcanyone Sk glaimsal 10 8, which

comprﬁhgtﬂgﬁgfo"f‘nﬁﬂ H%ﬁéf@&iﬁ@%%%ﬂﬂg FEAOWHPC 454 L14¢ and second
gctacacaag tggcctctgg cctcgcacac attccacatc caccggtagg

gene. 3780 cgccaaccgg ctccgttctt tggtggccce ttcgegcecac
cttctactcc tcccctagtc 3840 aggaagttcc cccccgceccc
gcagctcgcg tcgtgcagga cgtgacaaat ggaagtagca 3900

10. Theghetit@s b ciimt 8 gigicha cpat Pisengon-ared dkayesfect eat gi Heaystarting
ggt aggcctt 3960 tggggcagcg gccaatagca gctttgcetcc

cell. ttcgctttct gggctcagag gctgggaagg 4020 ggtgggtccg

ggggcgggct caggggcggg ctcaggggcg gggcgggcge ccgaaggtcc
4080 tccggaggcc cggcattctc gcacgcttca, aaagcgcacg ) 4
11. Use@fdbeqeiiclingaeear mctyanpope of CtHmMS 1 c’geg‘g@géhetproductlon of
biologiEé@Qﬂ%i?&Qesgattaagatg aacgacgagc agatcctgga 4200
‘ gatggtgctg cagcaccagc agcgccgcca acaggaagcg gagcgcgagg
aggaagttgg 4260 ggat gacatg gaagacgacg aagat gat ga

C L 1,.C O ctatcagcta
12. A BRG] 16T E AR P e S AP BoRer58 dgat gog ot t gocacag
(i) cond@8@h@shRreirlbes eaticgtasligiin® gttatdiggdotdrgconeaifgclaims 1 to 8
gctccttccg atttggccac 4440 ttatgtttgg gccaggttgg

anOI/‘)"aggatgactt gaat gt ggca ggggtgtact tcgtggctat 4500

(i) culﬂb%ﬁ@%@v%g@@@h@a@d gegdhkt ctc tccagtattt atgcagcgac
cgat cgggaa 4560 cgtgtgcggg atgttaattc acgtggacct
gcacagcagg ctaccattcc taattgcggt 4620 gtcgcgcttg

i99 ' ' I dirf WA, in
18. Th%q‘égﬁ*’ﬁ%&%%c‘ééﬁ%@é%%ﬁb%_?E’f?’aﬁgﬁqﬁgiﬁgéﬁg‘g !
a duck tcelglinmgprefetgiynaa aellaiiag ofigigatingatrofygiwkasemites or duck

neurorfi 3y Poanel FEP et A A AL G gar ccca

cgtcactatt gtatactcta 4860 tattatactc tatgttatac
tctgtaatcc tactcaataa acgtgtcacg cctgtgaaac 4920

14. A rpgthed éggﬁr%iu@%f%%n?mgﬂgﬂe “%&’trg%rgﬁ?@é’r@%cct cgcce

(i) intr%@%ﬁ@tacgeﬂ@%oﬁﬁgafbgowacéﬁw@émt BfotR@ agpafddy linked to a
gccccacgce acaacccCac tcttgcagcg 5040 ttagcagcgc

promotgyeiitia agell gi@@oﬁ@@é@'@gdt@a@@agg Q?a“@§c*g@@ Bact aacactcctc

" t, cccgagctta agattaaggg

(ii) Cu'ﬁé%i?égéhcﬁﬁ%g@%@%@gﬁg% ggact agt cc ctttagt gag

(iii) hapadstimat thd reg@@aiingac grdét@dt.cat ggt catagctgtt 5220
tcctgtgtga aattgttatc cgctcacaat tccacacaac atacgagccg
gaagcat aaa 5280 gt gtaaagcc tggggtgcct aat gagtgag
ctaactcaca ttaattgcgt tgcgctcact 5340 gcccgcetttc
cagt cgggaa acctgtcgtg ccagctgcat taatgaatcg gccaacgcgc
5400 ggggagaggc ggtttgcgta ttgggcgc 5428



