1 Immortalized avian cell lines. This invention relates to immortalized
~avian cells, and to the use of these cells for the production of viruses. The

- woChlls/aeRAEdINg to the invention are particularly useful for the praduiting ofe
recombinant viral vectors which can be 5 used for the preparation of

therapeutic and/or prophylactic compositiéns for the treatment of animals
and more particularly humans. H@EUK ryotic celhl'nes are fundamental
for the manufacture of viral Gg%? ‘%\%% %Hé?@/?ﬁ Jfﬁ]@l% of biotechnology.
Biologicals produced in cell cultures include enzymes, hormones,
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25 J Biomed Biotechnol., 2003, 3, 194-201). MVA carrying the gene coding HPV
antigens are also used as a vector for the therapeutic treatment of ovarian
carcinoma. More recently, MVA has been the vector of choice for preparing
prophylactic treatment against newly emerging diseases or probabie biological

weapons such as west nile virus and anthrax.

30 With this respect, there is a growing need for virus production. For now,

the most used MVA production process comprises a virus replication step on



derived from HIV. Furthermore, the presence of RT does not confirm the
presence of a retrovirus. Nevertheless, a cell line with no endogenous RI

woaRliyiiyayuld be of interest. 20In order to emancipate virus prequehiRRs s 72
process from the use of CEF, there is an mcreasmg need for an avian cell

line which would allow the replication and4he production of the virus.
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20 In order to emancipate virus production process from the use of CEF,
there is an increasing need for an avian cell line which would aliow the
replication and the production of the virus. Immortalized cel! lines can be
maintained or frozen from batch to batch on the production site and are always
available for a new production process. Moreover as they are confined at the

25 production plant, they are less subject to contamination by exogenous
contaminant. Their use allows a drastic reduction of the manual manipulation
needed for the production process. All these properties lead o a reduction of
the price and of the duration of the production process as well as a diminution

of the potential contamination.



IS not tumorigenic for birds. The DEC 99 cell line is a standard cell culture
25 system that has been used for research and can be applied for the

Wd}ﬁﬁ%@f}gotechnology. This cell line is a suitable model for ?}%@Pﬁﬁﬂ&)%smz

field of cell biology, virology, immunology, toxicology and for
production of diagnostics and vaccines. The susceptibility of the

ermanent duck embryo cell line (CL) DEC 99 to infection with .
embryo-ac3PISd SRR B RARSS ABY) GEEaRE g S A wedetally corpliant

stugied ity aned ehbbrexnerimestiabPatb aleg y And-BaasitolaaneA#xi2P8d: medical

Bulgarian Academy of Sciences). The FK and Dessau vaccine strains of -
W@gﬁaé%ommPCT/EP2008/058472 4 fowl and pigeon origin
respectively have been used. The virus strains were consecutively

passagedh(1&-passages) eaiprineannavek arabryp eelbaulidersite@skdhexample,
atgsgte(aqgus strains have been further passaged (12 passages) in the
tELd
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Adeogmstsve severance from growth factors and feeder iayer, thus maintaining
growth features and infinite lifespan characteristic of undifferentiated stem).
The only available avian cell line derived by this process is the Ebx chicken cell

15 fine (WG2005007840) which has been in contact with feeder layers from murin
origin, raising additional regulatory questions like murin virus contamination and
presence of endogenous retroviral sequences in chicken cells. Moreover this
cell lines have been described in some conditions as unstabie and

differentiation-prone.

20 A duck embryo permanent cell line, free from endogenous avian
retroviruses has also been established. The cell tine, designated as DEC 99
(lvanov et al. Experimental Pathology And Parasitoiogy, 4/2000 Bulgarian
Academy of Sciences) has been cultured over 140 consecutive passages and it
is not tumorigenic for birds. The DEC 99 cell line is a standard cell culture

25 system that has been used for research and can be applied for the needs of
biotechnolegy. This cell line is a suitable model for studies in the field of cell
biology, virology, immunology, toxicology and for the production of diagnostics
and vaccines. The susceptibility of the permanent duck embryo cell line (CL)
DEC 99 io infection with embryo-adapted avian poxvirus (APV) vaccine strains

30 have been studied (lvanov et al. Experimental Pathology And Parasitology, 4/6
2001 Bulgarian Academy of Sciences). The FK and Dessau vaccine strains of



15 have already been used to transform some specific human cells in vitro
(293 and PER. 06 cell lines ; Fallaux,F. J. etal., Hum. Gene Ther. 9 :

wolBR9hic6E998); Graham, F. L. etaf., J. Gen. Virol. 36: 59-74 (194D has/058472
In general terms, the adenoviral genome consists of a double-stranded

linear DNA molecule approximately 36 kbin length which contains the 20
seguences caoding for more than 30 proteins. At each of its_ends, .a short |
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located at the 5' end.of the adenoviral genome, a ontains 2 viral ,
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preteEnsviten participatecvinyl esslyiisthedialieyctericharéeseskentmideing after
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trans-activates the transcription of the other viral genes, inducing

transcriptiucleanettie semetersoffithm EnB, E24; E2BandEduegionsdenovirus 5

1;194%\0’5‘%@@8}9’35‘ gge%ugggéiet%al?é%y r}i’ont ’s%frr% as'ﬁe%ﬁ%oﬁg%eag :c%ﬁg'in vitro (293

and PER. C6 cell lines ; Fallaux,F. J. etal.,, Hum. Gene Ther. 9 : 1808-17
(1998); Graham, F. L. et al., J. Gen. Virol. 36: 58-74 (1977} ).

in general terms, the adenoviral genome consists of a double-siranded
linear DNA molecule approximately 36 kb in length which contains the
20 sequences coding for more than 30 proteins. At each of its ends, a short
inveried sequence of 100 to 150 nucleotides, depending on the serotypes,
designated [TR (inverted terminal repeat), is present. ITRs are involved in the
repiication of the adenoviral genome. The encapsidation region of
approximately 300 nucleotides is located at the 5' end of the genome
25 immediately after the 5" ITR.

The early genes are distributed in 4 regions which are dispersed in the
adenoviral genome, designated E1 to E4 (E denoting "early"). The early
regions comprise at least six transcription units which possess their own
promoters. The expression of the early genes is itself regulated, some genes

30 being expressed before others. Three regions, E1, E2 and E4, respectively, are

essential to the viral replication. Thus, if an adenovirus is defective for one of



24(1993)) that retroviral transduction of the 12S protein of EIA from Ad5
can lead to immortalization of quail cells. However, W02005042728
disclosed that it is impossible to immortalize avian cells when the EIA
WO 2geaei§iftroduced by transfection of naked DNA instead of FEfFFARTES/058472
infection. W02005042728 15 further states :" that the extremely efficient
and stable transduction via retrovirus infection creates a cell pool large
gReyghedarmnrindividuatslis withispontaoeous gehomsicahangeteihaéncoded
have blocked apoptosis that norma,lflggi@ﬂnduced lﬁgon Retingblastoma
t
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compounds. The inventors have surprisjn that avian ce . A
S BT R R, B P ARICCHTS: ot Rl 06 eVl This regior
s ipwpadalized Rydthd Wansfegsionouibia nemyied vecior igsvierdetjele and are
solve the different problems linked to the e of&%F and/orecép %m uge of . i
FERREY B I SKREER HRBCH R BFSerl 15/RKtTe FrORREY e asnovirus.
imenestalizethaviamcet comprising an Bofigwiciricaidistguencs irans-activates

Racheiset el oo S obianed b ocese onBIShISS 1

asigraseengaiand 30 e aaidreeltdoeginotcomprise an El B nucleic
acid sequence. 6 The present disclosure also refers to a process for
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fourth aspect, there is provide the use of an immortalized cell as defined
above farthepeeductiont ofmonits. sequéncelifin dopent/ithetBdspdvigeduilhot et
a process for immortalizi | Ié} isi
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seguenderanibathacieiedeidsegumntdscoding a recombinant telomerase
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cpltatief@rimoreathing 3BgeEsigesells can be efficiently immortalized by E1A

transiection with & non-viral vector.
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25 in order {0 solve the different problems linked to the use of CEF and/or
to the use of previously available cell lines, the present disclosure provides an
immortalized avian celi comprising an £1A nucleic acid sequence characterized
in that said cell is obtained by a process comprising the step of transfecting the
celi with 2 non viral vector comprising said E1A nucleic acid sequence and

30 wherein said cell does not comprise an E1B nucleic acid sequence.



6a The term passage number refers to the number of times that a cell
population has been removed from the culture vessel and undergone a
subculture (passage) process, in order to keep the cells at a sufficiently

low density to stimulate further growth. As used throughout the entire
application, the terms "a" and "an" are used in the sense that they mean

"at least one", "at least a first", "one or more" or "a plurality” of the
referenged FQUIPORERLSAL SIERSHIICES g, SONICH Cleaily RIS .y avian e
otherwise. For example, the term "a cellinciudes a pluréii\l y of ceffs,
cineluding mhixtiresinepeskcting Thd tethwidnd/orhwhetevetusedripeidiy an E1A
oingldesiine meaning pluandi, Qr %P&é?é'd%fe@%@éﬁ%ﬁ?@@‘?'ﬁ@ﬁ%@ Rhinsfecting
the elements connected by said term". As used herein, the term
saipriprisifiditteHiddas iesr Wistcthe products, compositions and

methods include the referenced components or steps, but not excluding

others. "Cansisting essentially of" when used to define products,

compdifidhstafPhetHISas, SN Hifsan B xEBmE oA Pegin psHe it oferivatives

sieps ehanyiassentiaksignificanceaciiusa-cemPARSHIORCRASISLINGL said cell is
ssentially of the recited components would not exclude trace .

BBt ah S A R R SRR R O AP Bk CB S iyt ofival vector
cshallighepmexeludingdraredhan:tiace elemenisroihother compenertscomprise an
steps. , . As ysed herein, the term "EA pucleic acid sequence” refers to
e e S e G D SRR Seauence
cinkhgdingathebnuoleiclacidrsequence tadingrttaicetwo major RNAs: 1.3S and

12S8. 7 Preferably, the term "EIA nucleic acid sequence" refers to a

nucleic acid sequence comprising a nucleic acid sequence which has at

least 60%sanitd sgieksdberenisepidertity theSEQADN M eahoreé cell as defined
ag(g@geﬁgpglg;gpggim)qm{ag the invention, EI A refers to a nucleic acid

sequence comprising a nucleic acid 5 sequence which has at least 70%,

preferably at least 80% and even more preferably at least 90% nucleic

acid sgayeRee ieRLLy dRSEQ IR Mld ke mergmIseHadempodimen defined
EIA refers to the nucleic acid sequence set forth in SEQ ID N:1. As

DR AT U TP 1 BiiRIsR ldigetiuence” refers to all 10 nucleic
acid sequence of the adenovirus El B region, including the nucleic acid
sequence coding the 3 major polypeptides, of 19 kd and 55 kd. As
empég}ead i S e P s L m@m%@%aﬂfeaﬂuerg?eféaéi’a@eaﬂéﬁéedeﬁmd
abefersotairugleduatid nfaletule having sufficient identity to the reference
polynucleotide, such that it will hybridize to the reference nucleotide 15
under moderately stringent hybridization conditions. In one embodiment,
nucleio aciiftholepede haingsspbstattallyrhesanie nuclestideisgquensen cell
c&n ngut fﬁ{g gﬁ% %?nggé'ig%ﬁ]%%?@ %@!?%l!ﬁ T SER Rt com rising an E1A
Hybridization refers to the binding of complementary strands of nticleic
ngdlid<(i asidseqigennstised se wiaridsasidprobectmy eONAY teeavhiotherelomerase

rdREGR2Q fiydeaen ends, §IRHIREL dhespnds tat aaturaly,PeChk ieing said

chromosomal Dl\fA: Stringency levels used to hybridize a given probe with
cqHryEh BINA EaprBlsireaidrlyPeareachy those of skill in the art.

An immortalized cell, as used herein, refers to a cell capable of growing in culture

for more than 35 passages.



The phrase "stringent hybridization" is used herein to refer to conditions
under which polynucleic acid hybrids are stable. As known to those of skill
in 75 the art, the stability of hybrids is reflected in the melting temperature
(Tm) of the hybrids, in general, the stability of a hybrid is a function of
sodium ion concentration and temperature. Typically, the hybridization
reaction is performed under conditiongof lower stringency, followed by

washes of varying, but higher, stringency. Reference to hybridization .
stringﬁ%é%‘]ﬁ%%%% esﬁ%#t% %/%%%ﬁi%g%o%ﬁﬂo%&%meﬂ I I‘?gpélii%;mn has
bthe phrased" hodatately stdngent! yridizatiomnereferbadiconditionngdhatocess, in
Rermitiaroai-DINA 1 bingnicomplameniaty iuglsic Acld ihat has ahout
060% iden ity,epr%ferablyugi%gut 5% ident% ,moré glr%%rgtg@éraﬁag%ut 5%
identity to the target DNA; with greater than about 90% identity to target- 5
DNA heing-gspesisly pretergde Bﬁ?iﬁ{ﬁm}{; Me4SEAtely-SIHRGERt 4re used in the
n

conditions are conditions equivalent to hybridization in 50% formamide,

sanep Eifh AheE BBTRItioR, ISASSPE ; 02ttt ‘ererenawed BY \Wadminghn of the
refeddiRel ol SRS ot §epdearagsCidsdiseck englnnthe @XREeSaIRAvise. For

"non-viral vector" notably refers to a 10 vector of plasmid origin, and
BRI il Seieh &&&Btdfl&wﬁﬂﬁiﬁ@&%&ﬁy&fé%ﬁaféuémﬁ%ggsﬁ#ﬁf@eﬁng

the transfectional efficiency and/or the stability of said vector and/or the

protection of said vector.in vivo toward the immuyne system of the host =

orgar i FHod L s AHURL bRty HOELIHERAR GHE et - “or” and
“alfhichnig abeessibletaipersons skittedtincthe arte(see Jad exaiiple 15

Feigner et al., 1987, Proc. West. Pharmacol. Soc. 32, 115-121; Hodgson

and Solaiman, 1996, Nature Biotechnology 14, 339-342; Remy et al.,

1994 ABiosohjugaie, Chenvistry &y6ais6EY) 1 Bymvaygedf ilusteatichabube products,
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liposomes, nuclear proteins or neutral lipids. These substances may be
othewd aisising 2Xoseshbinarion™Erarpiéstof deGnecormpatindsampdptions and

m%’g@@{a@l\@’uﬁgl%ﬁelm baRplicatl WQ98 "tﬁganw Qs&%ila?@?&ifioance.
WO 98/34910, WO 98/37916, WO 98/53853, EP 890362 or WO

Tysyob $aBPASERRISPRHTH S RTePHRY 8 Bisvissigetiserappnesisigould not exclude

rri@cempinanhMeciey campinedvincatiopiaiRida{REGS RGO shall mean
spermine-chol, spermidine-cho( and the like) and neutral 25 lipids
e’{géﬁﬂ@)m?r?eﬂ&%ﬂ‘:%ﬁﬁmeﬁ-ﬁ%?&%%merpeaﬁnb%é@mn the context of

the present invention is vast. They may be cloning and/or expression

vectors. In general, they are known to g person skilled inthe artanda .~ .

numBs) SF Ol 5K B IFdRcidny mUite 6% RALISS poeeiddo icieic acid
seqoersteuetitiieme graduniodifythe adenovirus EIA region, including the nucleic acid
sequence coding the two major RNAs: 138 and 1285,



30 them by genetic engineering techniques. There may be mentioned, by
way of examples, the plasmids derived from pBR322 (Gibco BRL), puUC

wd GikssRRL), pBluescript (Stratagene), pREP4, pCEP4 (Invitr 8
ol (Lathe et al., © 1987, Gene 57, 163.201). Preferably, a placi thRss.n

used in the context of the present inventioh contains a replication origin

ensuring the initiation of replication in a producing cell and/or a host cell . .
(for exan%l%fetrﬁé}%ﬁom? Eﬁ‘p n #1% 'BH%%‘I%@(@@ A B tEIREN e pyicleic acid

besptasirens dampeslhand ek RyiBARBNALsYse WMy bessaleesd Bty amino

is de_?éred for it to be self-replicatigg;n a mammalian host cell, Lupton and

LVt SPE58 ol 98BI NBIBI 5 9555 5h2!R 8186t &l eRgRtGFLasnROdiment of the
8lLi2nEkhail, nEay cosnpriseadditionalelaments:imprngdtsiNaiRERARER Ieic acid

nd/or its stabil% ina given cell (Cﬁgequence which promotesﬂthe
?ngﬁSH?é?ﬁ?nY&i EnSAce Bt ERRAsAH(SURIREIR L 168Shdirt Fowh even more
crfi@@ram?aﬂt_@alss%%m@@l@w i@@ﬂﬁ@égméﬂ&tf@eﬁﬁﬂl s ﬂfﬁﬁm&@- izl:) N°:1. in a
The term "non-viral vector" ex es viral vectors, such as, for example
R FFaR TP BOURTG (b RE iR TF BRI RCauBce set forth
candpiod amét the like), from an adenovirus, from a retrovirus, from a
herpesvirus, from an 15 alphavirus, from a foamy virus or from an

adeno-associated virus, The present inventjon also relates to cells
deriving rémuﬁﬁgegcél?raed@ormﬁgtféf e%énf?t’rﬁlel{% FS RERHRNR trisrs o &l

10drrived eefers o gelssvbichsexrinpwor differentisgieomapnidiavenss nucieic acid
ancestoar a cell according to the invention. 20The term passage number
e GG RE SIMTSLL 57 SrHRR Oh AP B R AlloN b BEoR Tdfoved
from the culture vessel and undergone a subculture (passage) process, in

order to Reerthpicelis atarsufficiestlydow densiystetistiguiate Sather nucieic acid
growth. . A§ usep herein, the teym "tr'ansgecé%ad",refers %3 the stable
traSTARlSH of D8 et an i 8RS B O fhd BNS: fidiRMdpentity fo the
Thefeeandstablerransieiciioniian stablit traihsfectrilzsetersitordierence nucleotide
i%nt&gggigtion gnd L{nﬁegra{[ion of Iore)ié%n. nucleic acid Scﬁ uence into the ‘
gendinie of e tFaRsfe Stel Lall' TREAEIRHetbI &S ant” r&18fs graPodiment,
ceilitiatchasistably entegratedigraignsRAznotthe gememicOdAIde sequence as

the reference nuclectide sequence set forth in SEQ 1D N°:1.

Hybridization refers to the binding of complementary strands of nucleic

acid (i.e., sense:antisense strands or probe:target-DNA) to each other through

20 hydrogen bonds, similar to the bonds that naturaily occur in chromosomai DNA.

Stringency levels used to hybridize a given probe with target-DNA can be
readity varied by those of skill in the art.

The phrase "stringent hybridization” is used herein to refer to conditions

under which polynucieic acid hybrids are stable. As known to those of skill in

25 the art, the stability of hybrids is reflected in the melting temperature (Tm) of the

hybrids. in general, the stability of a hybrid is a function of sodium ion

conceniration and temperature. Typically, the hybridization reaction is

performed under conditions of lower stringency, followed by washes of varying,

but higher, stringency. Reference to hybridization stringency relates to such
30 washing conditions.



10 According to a preferred embodiment of the invention, the avian
cell of the invention derives from a cell of the Anatidae family or of the

woPasianidae family. Among Anatidae, cells belonging to the GaiiRa Qhs/usge7s
Anas genus are particularly preferred. Even more preferably, the cells

according to the invention 5 belong to the®Cairina moschata or to the Anas
platyrhynchos sg cies, Preferably, the cell ac
e

ding to the inventior
oo o R an e TR ol M A refers to
C&tlsrfcmmr?slith@g f%mdtsm{@@‘amm@w\ me.:@g@wlaedtﬁnth%@réic acid that
For exa , thods disclosed in exam n be used. According to
B RO BN St B R ADTHE 16 Britiy el Eopliaaroly about
fr@ﬁ%nmbtyctcbei@wgir@g@mwb , mgm?r@ilﬂmhi@mfgbmaﬂ@aa@dzo target-
ld, more era et n 5 and 15 days oJd and even more . .
R ek D A ) e B RIS 3 Hndaepraitons are
erobnditiaerst eﬁmeémnﬁﬂhym’ﬁiﬁéi@ﬁﬂuale%}%iﬁ)%@uﬁ%‘? Eingerteds solution,
in e ence of the cell according to 15 the inventian. .
ST B P DRV se M B oA i st GiRRinSDS. at

th8gdegree .dfa cell which is targeted for modification by homologous
recombination with the vector. Target DNA sequences include structural

genes (i.e., DNA sequences encoding poiypeptides includjng, in the case

of 20 euCSlyBHES, TITEAR ek e XLy g Al ShqLeHESS sudHgay efers © @
1 &nhanoersf seigeerdesrigiomater oahidribidylikeiandaothersegionsowithindghe one or

genome of i

interest. A target D seguence may also be a se nc .
R I R S e GRG0 gtebity of
geraithecAmusediferatne "pretetsidbmtofadtaig etdivd Sequiencawadeihe immune
means 25 that the homologous recombination process which leads to th )
L B T RS e N B R e in the

intoetteutergetadiDIdAssergusiide. o peoshute Bhritedtalizéteagiansed for example
wherein the E1A icyacid u is inserted into.a t t.RNA
Tt D S R ooy e Bhbiqagson and
cascfaithen coh8itse et nendlogais dldgsequen@Reapapl&emy et al., 1994,
h c ination with ign.of a target DNA s ence native .
to%h{%%%ﬁ}ﬁ%{ego%%nééeﬁyg Z\%brr%é{.?%%g)' %y %/ay of ERGS"BYE without
fimitation, they may be polymers, lipids, in particular cationic lipids, liposomes,
nuclear proteins or neutral lipids. These substances may be used alone or in
20 combination. Examples of such compounds are in particular available in patent
applications WO 98/08488, WO 88/17693, WO 988/34910, WO 98/37916,
WO 98/53853, EP 890362 or WO 99/05183. A combination which may be
envisaged is a plasmid recombinant vector combined with cationic lipids
(DOGS, DC-CHOL, spermine-chol, spermidine-chol and the like) and neutrai

25 lipids (DOPE).

The choice of the plasmids which can be used in the context of the
present invention is vast. They may be cloning and/or expression vectors. In
general, they are known to & person skilled in the art and a number of them are
commercially availabie, but it is also possibie to construct them or to modify

30 them by genetic engineering techniques. There may be mentioned, by way of
exampies, the plasmids derived from pBR322 (Gibco BRL), pUC (Gibco BRL),
pBluescript (Stratagene), pREP4, pCEP4 {Invitrogene) or p Poly {Lathe et al.,



The presence of said homologous sequences allows the site specific
insertion of the nucleic acid molecule of the invention into the target DNA

wosRaManse by homologous recombination. The term "hqiplagous wssar
recombination” refers to the exchange of DNA fragments between two

DNA molecules at the site of essentially identical nucleotide sequences.
According to this_particular embodiment of the invention, within the vector
T oD Wi e B Bl e Fod B pSrl 105 Coniext of the
Cr?m@ vwﬁh@hmnﬁa tarf?ﬁthN,A 3equ§m&a¢nha@ﬁgf@rfr@ﬁﬁmhgdim@ntimﬁation of
the invention, the homolagous sequences in the transfer vector are .
U SRRCEE RTASTISTS AT DGR e (o Séeftiloete CoIE? origin
Howeayver: cakicseguence mm%rﬁéﬂd@%&%dﬁé’?@cﬁ?ﬁmﬁm@eﬁ coli and the
om ow as about 80% can pe used. 15The homologous o
S R P (B e e SRSt oo oNBF rcisglicating in
are prefaretizatiessta00thpand anare@naf@,rarl?aatmsmﬁ(%m |5, 2533-2542;
According to a more, preferred odjment of the invention, the nuclei
AT ISIEME o SATb ooy 116 Famoidy oS LeGUBERE PHIS Ueaty elements
20Apusedchdieimesuroandedamiansithatabiétof theshaimetogallis (cer sequence
sequences is Iogateg,]gpstream of the nuc](eic acid molecule of t%e S q
invention4Rd that ohé omﬁg%%%?o&%@ ?élﬁ?ecr?ce% i§ 10y’ (Summers. an
1 tldwmstsian @8 4heCwiclgie, acibindleon|e wfgberninvention. Aemissbhersin, the cell
"surrounded” does not necessarily mean that the two homologous
sé%%%?ﬁrgg “are directly linked to the 25 3' or to the 5' end of the
immortalizing gene, the immortalizing gene and the homologous
sequencésedarbe separatedvacan uskiohittesnuindberetargcleotidess, I& example
ce\l{l to‘ b{eémrinortal]jzed. For exam%)lz, oneﬂhomolo ous se uerilceWAbe
hofio 3goue§ Gk pg?%ﬁh%ofévr% e Vggahé%c\éf' drethEStie » Lanarypox
hamdltgolisese froenee isdwmelogy Usoio a DA segsieinem ledadesksvirus, from an
pstream or downstream the targeted sequence. According tqQ another
R R o R S i o
DNA sequence located upstream the targeted DNA sequence, wherein
the otherfhemolegeus sequeatica istsameottgimss to adeMA sequenceirom the cell
located downstream the target DNA sequence. In another,example, both
RO BB SRS, BE B SR R o cons
thertarg etdrlars equifiee itk darding tocer prefearecbenbadoairoobtding to the
i”}éﬁ!&!% he target DNA sequence is the HART (Hypoxanthine
phosphorybosyl transferase) gene. The genomic sequence
comprising the HART promoter and the HART gene of cairina moschata is
2(et forth ThSEQMD dh2sadhe sequkeacewedingathibd ARMistartcdt thesdTiGat & cell

c%o&!gt%%i@%g%ggrgf;Q%Sg&l?igrg%dﬁﬁeequ&rﬂ L?ré’ebessel and undergone a
subculture (passage) process, in order to keep the cells at a sufficiently jow

density to stimulate further growth.

As used herein, the term “transfected” refers {o the stable transfection or

25 the fransient transfection of the call of the invention.

The term “stable transfection” or "stably transfected" refers io the
introduction and integration of foreign nucleic acid sequence into the genome of
the transfected cell. The term “siable transfectant” refers to a cell that has
stably integrated foreign DNA into the genomic DNA.



15 forth in SEQ ID N:2, the sequence upstream this ATG codon is the

HART promoter sequence. The one skilled in the art is able to choose
wolhghamelegous sequences necessary for the integration of the-FMhvaosnssam

nucleic acid sequence into the HART gene. As between the various

members of a family, the genomic sequehes 20 coding HART are highly

homologqus, the one skilled.in the art is also able tg design the :

nomologBiS AR 10a RECELLET, 10 LABERRIR PIART BURDUTE g avien cel of

avian tellsntion Aecusingdmasmeyie preferradarmbedisren: ofrthe the Phasianidae

inyention, the homologous sequences are customized.in.qrder to insert

PETX n AL SR e QORGP e R S s are

Inghisi paidiou lartonizalimeant, iheaucksicracig malestle efthedmerfiomisvention
erably linked to the cell's endogenous HART prgmoter. "Operably .

PR IR e 0 G L BT A R A VALK IGREE AR to

the promoter in a manner which allows for its expression in the cell. 13

Accordingtsf¢hisoparticutarniesmbodimernt the homotagolsiskauenee, an embryonic

upstream thwt{ﬁleic a(]:lid molet ule oﬁ tge imfﬁnti?nf has%ref.erab:'y a . :

nudiert '&dd se%ugf?@eaw%\ﬁ@ﬁ% BITOISYBUS IR 5t [EAEL BW%%H iaﬁ‘al?é“ are we

bpkaod mioréhprefesadiliat leagtba00 Eontguous dproftiedsusieitoaeld in example

seguence starting 5 from the nucleotide .at position 1 and endipg, with the .
RISBTE o i SR S ke RUMIBIEHAY SURENLL Rt Gpption, the
10DoN r2awyitbeth és peovised Habisaghhamiotpg desserngricetissnatatidae family which
homplagous with t ucleic acid sequence starti ith the nucleotide at
O LA i e T Gt 20 BOGRB6 g1 A b1 ey old and
nueleic aciesparierss\sbefartien1SEQID 4 @d:2 oMoreover, this
upstream homologous sequence is preferably directly linked to the start

codon of e E4ANclelc acid sequence Aceording 10 8 SYERIANE £ nucle
preferred em dithentofthe mvenﬁ’;'on, e homaogo%énsveeqrhgr%e © L nucieIe
upstieaagheugcieiaeidandlecute tafdlae DMEntenwensists iththeatuglmiording to
] a%ﬂ S%%'éﬁ?f starting from the nucleotide at position 1 and ending with
the 15 nucleotide at position 8694 of the nucleic acid sequence set forth in
SEQ ID N:2. The homologous sequence, downstream the E1A nucleic
acid seqéencegpraferably haSargeiclBid actbgequeateavhighrésiatermined region
homolagous with at least 500. contiguous bp and more preferably at least
SO e rel b SR R R/ Fhoogous
nuekzotidenatiposititn th@58ectmd éndied Wik 2@ thenceteotdedat positionat genes
18009 o nyclei id se et forth in.S ID N:2..And.mo
pirﬁ)e'r’ab Y, %ak% %ﬁ%eﬁ(é%usg §§§§§r§:ep§3§ r?gt[ﬁ%Egrgn the EPJ&] %uc':?eiéﬁaecidcase of
2 erpmmygeisonsistens tanduekic acidaggasnye staiagdesmstieh as enhancers
n i positi 5 i ith leqtide. afpasition
BT o mE D o KR TR AN, ARRH genome of
25atecortingprded Phedereduentiomalse!seldte s tecaasizreoshich, when targeted
c is] ' ig.se ! hayacteri I t said cell is
B e B S e e W win
non viral vector comprising said E1A nucleic acid sequence, wherein said
cell doeshsotisempriseian Ereened eitiacid isegaiehdarmbwbeieni saidely means
> EHYELIGRGTOIR S IUERRHIR ARSTAIANEH AR e SRS SHEIRDM R of the

T promoter.
immortaiizing gene introduces a deletion or a disruption into the targeted DNA

seguence.

To produce immortalized avian ceil wherein the E1A nucleic acid
seguence is inserted into a target DNA sequence, the vector used in the
30 process according to the invention can further comprise two homologous



14 selection marker is a positive selection marker and wherein said first
selection marker is surrounded by the homologous sequences comprised

wdndheogsier. With this respect, the homologous recombinati .
which occurs between the vector and the genome of the cellof%etgfg%gt Aalh

integration of the 5 PIA nucleic acid sequéhce and of the first selection

marker. When the transfer vector is circular, "surrounded" means that the

P SHEER5R kR A R RPARIFIERCRRIGR L HES &rEsiiBhadanast DNA
thesquee sectinnoitheyewasraaigrsaationhejaasialimited by the

homologous sequences. As used herein, the term positive selection

marker ng[ﬁ%bl refers to a 10 gene encoding a product that enables only -~
the cells 12 CARSIREG S RICIRTVE QHBIG gRAencRS Gliein the Site specifi

congigarsm bipisal seleeiiommarkesseneodss RrteingdhRabEOMR the target DNA
resistance to antibiotics or other toxins, e.g., ampicillin, neomycin,

P EFHRIERE N PR CHIN R PRI RER  auxotrophic deficiencies, or

supply critical nutrients not available from complex media. In a preferred
15 embodineensraccoistingdgde invesiomieirseseteckiprraaskehange of DNA

encodes a protejn that confe sistance to antibjotics, The . ‘ ,

inr}gﬁzg%ﬂ:{%f%ﬁé‘w&nsgm%ﬁéﬁu\{éa?ﬂ%‘e%% fHe B8R BNt BRS BBl aidentical

havedectie exieddheda Avpselrinacid segurntcuAeeordinalindne Bracessvention,
to the, invention can furthe rise a step wherein said 20

accc% din com )
L RS 71 S SR iy SIB AR IS M BraRa e portions
1vivshtbmesd ingtpotatedative filshNgelestioararker - prefsamplemddiment of the

mediunh%/)vhicgfcom risTﬁ an antibiotic. Acc%dir:(%to e}more preferred

e B&IHRE Rt S33h & VLI ShEFHLEEERR tiBh HEHERNRBhe (R, 78 hundred
Sfmadimbms&mmm_ %?H?N;@@m Z&SW@E@”dsgql%%@Uqﬁ%ﬁfﬁver, lower
allowing the suppression of the first selection marker do not surround the

DR e RO D R et S it RETWELIGS, DTSR ulow a5 about
alBdfingdahersupgrdssion of the first selection marker, the first selection

marker and the EIA nucleic acid sequence are positioned in the same
; iection the transfer vector, said section %?in%delimited by the 30

omolog 0§ s%%é)rl\%%ggsﬁéqu%e%e 8IITRARGhe SOl ST 5ea 2t least

nuzieip, aosh ag meeyibaseanel Dkaforrety) the lenetskliechin tedarhore preferably at

(I\’une%%%y S. et al (1998) Nucleic Acids Res, 26:391-406). These
gas bﬁ). : o .
sequéences ctan be recognized by one or more specific enzymes which

induce the suppression of the nucleic acid comprised 5 between said
sequencésctivelSegeiz prmesrarereddiea dreconminase! . dfahexampeores: nucieic

well-known recombinases allqwing the suppression of a nucleic acid
e R T R R B R e s egag e vector
site-specific recombinase is Ore recombinase. Ore is a 38-kDa product of

2(the cre (&yxlizaton hecembiisation)rges® ofizanieridragsBl @hdis homologous

seguences is located upstream of the nucleic acid molecule of the invention
and that one of the homologous sequences is located downstream of the
nucieic acid molecule of the invention. As used herein, “surrounded” does not
necessarily mean that the two homologous sequences are directly linked to the

25 3 or to the &' end of the immortalizing gene, the immortalizing gene and the
homologous sequences can be separated by an uniimited number of
nucleotides.

The one skilled in the art is able to choose the appropriate homologous
seguences in order to target a specific DNA sequence into the genome of the



10 a site-specific DNA recombinase of the Int family. Sternberg, N. et al.
(1986) J. Mol. Biol. 187: 197-212. Ore recognizes a 34-bp site on the P1

wodgomedsalled loxP (locus of X-over of P1) and efficiently Ca@%ﬁﬁzm}smis 472
reciprocal conservative DNA recombination between pairs of loxP sites.

The loxP site consists of two 13-bp inverted repeats flanking an 8-bp
nonpalindromic core r?é%g%n. gre- 15 mediated recombination between two
r

difééety PePEaLTTOKE Qi SIRERIRIORY DRRBIORREN BRSHercg can be
caveitenityyelesed sirse: GreraneshgiesrecombinationhebreamsiaikePhomologous

loxP sites in jn\%erted orientation will result in inversion of the intervenin

DRAIEAEF 17N EReISER B dkiHG antFidHSRG S FORIBYS RSHiRRIA & downstream
diseeeterpesiiopsovighinghe eesriregion ansknepceeds e, 20hstrenghatimoiogous

time by way of transient phophotyrosine DNA-protein linkage with the

S CES A B AR o o B S S QOIGR Upstream the
inegdtemingendosuplrase, foninstance theew«pretonineband sequence is
PI-P&% can alsQ be su E’Ei uted for I-Scel in the process accordiri_giéo the
inDSRIRICAHARy Qre Fistedi D5 B BERGE altFRESerEMM IR LCIER Admet DNA

Researahc25:3817 9233862 Maryrabibesesthdoticleasempieiivg freiguences  are
organelle genomes in which the codon usage differs_f the standard
P OGO Fo 3G U0 QuEIe Jao 1o FER oy D REUAG  their
endonucleases it may be necessary to alter the coding sequence to match

1that of nucleardirges bSeeliisadaublesstirantdedBthentnaucieasetbabrget DNA

R P R e

recognition site. The recognition site of I-Scel is a non-symmetrical
sequence tteay entenits s bpednTASBE ATANCRG Gohiddd'adid the HPRT

ATCCCTA | I GTCCCATTAS' nother site- ific recombinase is the
O T B IS R B < bz I bt 37 BRhRRFoding the
sitdRilChttotesates dulyGEioniteshdegensitiacy 3§ oecognitior: Begtiensgyuence set

(Jayaram, . senecoff et al., 1988). The interaction between Flp

o eE Gt e SC A0 ERB B Ao (b FPR el HPRT
1993 Eearaptessobeariant FRT sequences 10 are given by Jayaram
(1985) and Senecoff et al. (1988), and an assay for Flpmediated

recombination on different substrates is described by Snajth et al. (1996).
Accordirﬁy? t%%ep?‘c‘l){(’ieess 'Q§§O$ﬁr%g’§o%%P iﬁ%&gl?o%%a ?ubﬁ?{@f’??ﬁg? SEoqUences
stepaesistingritheupieesaiigtind fivst Selkation alarkss fsendrecgeinamee HPRT
of 15nsaigé)ri %\F cr(]allhln order to su rﬁjbess said fi@@ele tion marker, the
c&ﬁse('ransfggte Ey e g\éq{(feoﬁdmso E8cBinibi ySp GifSoPTHE Sequences
2 senpakingasfafdwang thigrsupmressipgoofthin firsheelbdlien matienethmds able to

angd vectoy, able to transfer said gene.intg the cell are well known t
ReAon R B B e B e el oo B 5 gone of

thevergsevibapplltation can be 20 used. Vectors previously described can
also be used. According to a preferred embodiment, the vector used in the
process According to a more preferred embodiment of the invention, the
homologous seguences are customized in order to insert the E1A nucieic acid
25 sequence downstream the cell's HPRT promoter. In this particular embodiment,
the nucleic acid molecule of the invention is operably linked to the cell's
endogenous HPRT promoter. "Operably linked" is intended to mean that the
E1A nucleic acid sequence is linked to the promoter in a manner which allows

for its expression in the cell.



according to the invention comprises a second selection marker which is
not surrounded by said homologous sequences, wherein said second

woSRIRgiR0arker is a negative selection marker. Said seconds$&J8G50hs /458472
marker is 25 particularly useful when the vector, used in the process

according to the invention, is circular. Thé-presence of said second

PomologAUE el B2l SEASLL e AL e A B opgHe seauence,

sagtistnesirththisansitsivestod thalstads notioempvisatibe, kA nusteie:Bsida nucleic
sg%ﬁ_nce. When the vector is circular, the fac
S |

Ot h -ond
SRGHERER 00 Sar SOy S G SR oge” £ clgigiedy and more
meesfethialythe sesendceiectongoakehandthedehAdicleieiacibquence starting

seqguence are not positioned in the same, section oftrbe ansfer vector, "
S e VR A Ahee) e oRMBlogBEL aelibnHie s Positon
theggoasisthacaardisig tritiesyention san fnthen CORPriSe Kaostepth the proviso
w er?igth %(]ells re cultivated in a medium(vbhich ?(g(g/ aIIowsﬁ%h?Q rowthl . ”
of the &S wiith %%g%ot%ﬁ%%bcr%té%l A3 sECONA Wrdttiol MakkEr. '8iGF!C ac!
stepqsenbe mztergnwitianideusiyolétitioe separastipfr @B Besicpambigrginwith the
said primary cells are culti in a mediym which only allows the growth
o R R e A DT B R it Sy Sl 98P se 1D
1A OKcEorfiogetmvarpréfies rempanszodirneniabw nverdiom tbe iwectarferably directly
comprises a,third selection marker rein said third selection mayker is a
R S A R e W S i Q1 CTaH e aG0rdifg fo an
loeatsd ensepre iy s grehodgatiowiidhbeisvppiessitredfdnedliosious seqguence
selection marker. This means that the step consisting in suppressing the | . .
fird %ﬁ%%%%% gH(%hra;c A OIS B RS VENGh S ERIE TR N N cleic acid
sequence starting from the nucleotide at position 1 and ending with the
15 nucleotide at position 8694 of the nucleic acid sequence set forth in SEQ ID
N®:2. The homologous sequence, downstream the E1A nucleic acid sequence,
preferably has a nucleic acid sequence which is homologous with at ieast 500
contiguous bp and more preferably at ieast 5000 contiguous bp of the nucleic
acid seguence starting from the nucleotide at position 10580 and ending with
20 the nucleotide at position 18009 of the nucieic acid sequence set forth in SEQ
[0 N®°:2. And more preferably, said homologous seguence, downstream the
E1A nucleic acid sequence, consists in the nucleic acid sequence starting from
the nucleotide at position 10580 and ending with the nucieotide at position

18009 of the nucleic acid sequence set forth in SEQ D N°:2.

25 Accordingly, the present invention also relates to a avian cell comprising
an E1A nucleic acid sequence characierized in that said cell is obtained by &
process comprising the siep of transfecting the cell with a non viral vector
comprising said E1A nucleic acid seguence, wherein said cell does not
comprise an E1B nucleic acid sequence and wherein said E1A nucleic acid

30 sequence is operabiy linked to the cell’'s endogenous HPRT promoter.

According to a preferred embodiment, the vector used in the process

according to the invention comprises a first selection marker, wherein this first



15 will also lead to the suppression of the third selection marker. The
presence of the third selection marker allows the destruction of the célls in

waMdieh4e first selection marker is present. When the vector i cirgilar, dhe., -
fact that the third selection marker is located between the sequences

allowing the suppression of the first selectibn marker means that the third
selection marker and the first 90 selection marker are positioned in the

et SURHIN B e B 4n RS IR (87 LA S ERROFH NG YeIRRRIGSS)AAkst selection
sefigense s allowongdee wppressinnObie firstselestien maieised i\he vector.

u%(ég herein, the term negative selection marker notably refers to a gene
en

Gind & prSthiEthat Kiils tRE QRIS ESFR/ R GERB uRRSESSIAlnIsE  occurs
cami&i@d@&b. %i?se@@ﬁ%ﬁ;ﬂq@gm@ tpuicide %éﬁ@é'_-t&h@é)ﬁﬁw@tim of the
e e these genes are able to transform a proarug in a cytotoxm
S R A e SR e B TS e B L rRAaE ANRiblae transfer
Theygonay kednemtiosathsneteparticidadytte pad ird8sél24idR2®arker and the
C retal., 1992, Science 256, 1550-1552; Ram et al., 1997, Nat. Med.

3,5 58 47YS61Y: 35, SHbERIGRET54BAIRNGRtIBHER FEBREFRICT W e vestor,
als o b cHomaaitipnel Miesapy Sh86DAMBdgous sequences. purine
nucleoside phosphorylase from Escherichia coil (E. coli) and 6-

e (Sorscher et al., 1994, Gene Th

L L o T Rt SRR FLare! S Teers f0 @
| B-tlozasthiodid zezand Moditen s£98%: Humantzere Therapycarry the gene to

589-595) and 10- cytosine deaminase (CDase d 5-fluorocytosine

R B A g DA RERE TN Bo A S BEoT arers encode

5-fiumedrsy hsine (o) (VB2006Hd8aT)ibioticsais thitideselogtinn markesmpicillin,

allows the. selecl&'on of the cells% in whicF the%%[ession of the fir

t. . .
BN Rl ARG REEOHGTGly PO Brtecs S ibaningpiciencies.
therinepptiprociicUntinerieatmrisie 2vstabia Which saicttell imeditivatedimreferred

medium which does, not allQw the growth of the.cell comprising the third
A R R B e s Er bR =ncodes
growtiiofitied celdezomgmistagdeCbl kratshéotivgd selection marker,
comprises 5- Fluorocytosine. 20The first, second and third selections
marker C?Heb?n esger%t?ggacgﬁ%lg'ﬁrst selection marker allows the selection of the
cells that have incorporated the E1A nucleic acid seguence. Accordingly, the
process according to the invention can further comprise a step wherein said
20 cells are cultivated in a medium which only aliows the growth of the celis which
have incorporated the first selection marker. For example in a medium which

comprises an antibiotlic.

According to a more preferred embodiment of the invention, the first

selection marker, in the vector, is surrounded by sequences allowing its

P
Lh

suppression. Said seguences allowing the suppression of the first selection
marker do not surround the E1A nucleic acid sequence. When the vector is
circular, the sequences allowing the suppression of the first selection marker,
the first selection marker and the E1A nucleic acid sequence are positioned in
the same seclion of the transfer vecior, said section being delimited by the

30 homologous sequences.



For example, the vector used in the process according to the invention
can comprise the first and the third selection markers but not the second

woPHeRi g second and the third selection markers but not the ffst ONes nxe472
According to a preferred embodiment of the invention, the E1A nucleic 25

acid sequence, the first, the second and/é? the third selection marker are
placed ugder the control fthe elements necess]{;l% for their eﬁgressron in

the cell t’BRYRIMAGRAIMUNG dhe SURREESRINR Ms hELERiera 78t frRoment are well

eﬂmesmor@ qaes;srea&mr@e@errofrﬁemen@ﬂ&@vrmyh@tr@mw ptge Phieleic Acids
Ieotr(%g3 %%ﬂ _Q%%i Qg NA and the translation of the mRNA to a

p Npeptide: i p R promotercEeq fehiceEanafsitightats), one or more

s%{m&ﬂﬁ&%ﬁ&@i@%fﬁ%@@@&'@ celbreredsiptiopetyshe biseasencesmprised

ujred to aIIo the excretron the expression at the surface of the
VSR 57 Ehi gt heoe s evite H1By oI B gRase”. For

coemmrﬁme rﬁ}teeomsekﬂwprwmammm@@@@@dmnﬂmw@gpgﬁi@@t@d 8nd nucieic
to the ost cell. There m on of example, the

e i 568 @fgrg%r?f %9 éﬁggééiﬁ(gﬁé BGCN/ERPER Kinase), MT
(metallothronern 10 Mclvor et al., 1987, Mol. CeII Biol. 7, 838-848), a-1
antitrypsif, t@GHIR, sin@-ﬂn@mﬁterscnfrtrm%ee@m@dr&gma@@re@r@es a 38-kDa

kinas actr ulmonar urf ctant, immuno Iokgeulrn or 13-actin (T bin et
R P e o SR s BB & & Cru rpp e ! and is
I@ a4@694§ﬁ¢cthe SMA0reitos(Simiandfitus); aafarmrpnm&mbbﬁgREthR@uﬁ 986) J.
rc L SV 1 omoter th oter, the
S e R R R g sl B GRae called
eadyfi)rbmmamoé M{Walsfrd%r’ta)rlarmraée"m@ﬁiy cdthey peesertiinventionnservative
articularl lates ut is not.limit roc forr mortalizin
R e P R o e e - oA Bt lets o two
co’rﬁpingsrngveﬂeﬁlérmﬁkarﬁad@wgewer&b;summmedjh}hhorrtmi@@mion Cre-
§e,% ra e égrrﬁ%&%l ctro marker Wr\}ver ?n %%{f first seée(ét? Er l:t it
aposrtrve seIecPon mar er ar%wvrﬁ?erern d Fotirst SRS arket 58 resu s in
swroimdediy Nl betmalegotiesepercenvalently closed circie. Cre-mediaied
recombination between pairs of loxP sites in inveried orientation will result in
inversion of the intervening DNA rather than excision. Breaking and joining of
DNA is confined to discrete positions within the core region and proceeds on
20 strand at a time by way of fransient phophotyrosine DNA-protein linkage with

the enzyme.

Another site-specific recombinase is the [-Scel. Other intron-homing
endonuclease, for instance I-Tiil, I-Ceul, -Crel, I-Ppol and PI-Pspl, can also be
substituted for I-Scel in the process according to the invention. Many are listed

25 by Belfort and Roberts ({(1987) Nucieic Acids Research 25:3379-3388). Many of
these endonucleases derive from organelie genomes in which the codon usage
differs from the standard nuclear codon usage. To use such genes for nuclear
expression of their endonucleases it may be necessary to alter the coding
seqguence to match that of nuclear genes. -Scel is a double-stranded

30 endonuclease that cleaves DNA within its recognition site. I-Scel generates a 4
bp staggered cut with 3'OH overhangs.



Sequences allowing the suppression of the first selection marker. A
second selection marker which is not surrounded by 30said homologous

wSaRMANESS Wherein said selection marker is a negative seleglop paiehssms
20 A third selection marker wherein said third selection marker is a

negative selection marker and wherein sdfl third selection marker is

located hetween the sequences allowing the suppression of the first- )
selection MArREFYME ﬁ%&ﬁ\/ﬁﬁﬁgas?éﬂ? SIESH @fé%uﬁ%vh &5 SRfPInition site of
allb@sehis growthsyhtineecetsl whighdneetinearpeiatecting fistgelection

marker. - cultivating said cells in a medium which does not allow the
growth of tl?‘e geljs ?g&@g\}‘/ incar ted the second selection marker.
10- exclu%li é\%ﬁ ?f\g‘ t§r¢r§%§f§§r om the genome of said cell. -
cultivating said cell in a medium which does not allow the growth of the

cells comprisimgtag tirgsetectionnmarker. The cell according to the

invention can further comprise one or more nucleic acid sequence

llowi tion of a defective virus. "Defective 15 virus" refers to
B s T FISond 6 RS Uiral GEVE EAREsaly 10 s Fpleaerpapaace. Fio

deleterdnitesderedogeniynctionadtifbe Brppnusiaieacitlisequansetolerates only
aII.ow.in%thegéré) agation. of a defective virus" referj toa nuclgﬁic acid

seUSRES SHRPIYiIAGY PR GRS NHLRTSHFHich WRE e febttatoncse et -
the @feciive vinisrdotoihesomoeds; Sajd ruselritineickseaudencE(8] cosi@sence have

the 20 proteins(s) necessary.for the replication and encapsidation id
A BT BT AL o (ER A GTABALGR BV AR a5eauences
I humieigiseid spqlagacercadingsy snbstanueofiiatesest: 889)seddiereinssay for Fp-
S IRRARE LSRN S S A SlES 10 SRERBY SRR ot ol
(1996).

Accordingly, the process according to the invention can further comprise
a step consisting in suppressing the first selection marker from the genome of
15 said primary ceil. In order to suppress said first selection marker, the cell is
transfected by the gene coding the recombinase specific for the seguences
allowing the suppression of the first selection marker. Methods and vector able
fo transfer said gene into the cell are well known to the one skilled in the art, for
exampie, the method disciosed in example 4 of the present application can be

20 used. Vectors previously described can also be used.

According o a preferred embodiment, the vector used in the process
according to the invention comprises a second selection marker which is not
surrounded by said homologous sequences, wherein said second selection
marker is a negative selection marker. Said second selection marker is

25 particularly useful when the vector, used in the process according to the
invention, is circular. The presence of said second selection marker aliows the
destruction of the cells in which the homologous recombination process has
lead to the introduction of the section of the transfer vector that does not
comprise the E1A nucleic acid sequence. When the vector is circular, the fact

36 that the second selection marker is not surrounded by said homologous



25 example growth factors, growth regulators, antibodies, antigens, their
derivatives useful for immunization or vaccination and the like,

waigdawking, insulin, G-CSF, GM-CSF, hPG-CSF, M-CSF or _ijg{}g%&m

thereof, interferons, for example, interferon-a, interferon-p, interferon--y,
blood clotting factors, for example, Facto? V111, Factor IX, or PA or
combinations thereof. 21 "Substance of interest" also refers to industrial

enMHES T NaApIdTaE H¥ SREIRD SR SHPpapa ek aRNBifc MioRucleic acid
orsgibanatereesicionpbiiadlyedsubstanca afdnteramnalsarefersiaBroleifor, said

supplement or a value-added. product for animal feed. 5According to a
pré)%ﬁga 5%88 ﬁ%ﬂ'{t%fgﬁsétfﬁ% ﬂ!%@‘ﬁ%ﬁ%&%‘?&ﬁ@ to the invention
also comprises a nucleic acid sequence coding a recombinant telomerase

reverse transgtipigse andimetedyeferablyn ¢he reecombinari-telameraser comprise
reverse tra scﬁtjqptase desrribed in EP 06 36 0047.2. In a preferred

2riboimetroriRe RGehiioh BESCFINEYTIREPTOE B BB 2 WitiElkieabig!iows the

1@seqtiendeicodpisthentesambnaniit¢lemerastde e s e anseridrRsion marker.
ha§ at least 70%, more preferaltgl at least 90%, and morekgrgferably at
le&d& (I%

B506M TR Al Se FUBHISTESMRY it naerRAEalel Saidhesigh wherein
forthiin [SEIND MR fER-061 380047 . 2. ReafemedviigieisacidiBrauenseyrowth of

cading the recompinant telomerase reverse transcriptase described in EP
o A e L RA T R e e sy >
Telomerase reverse transcriptase nucleic acid sequence SEQ ID N:2

1@escribedandrBi0f 36 0947 r2fenreespantsdintelomerasegeveraation, the vector
SEO ID N:3 in the present inyvention.

tr%%srrc]riﬁtase Qu&l{ei ach %e uenc / Ker |
As'a c%n%%%uence{ accotd W&t@? Ee ﬂrgmb%%'ﬁin f%fstﬁ ﬁ“?éht’iﬁﬂf eris 4
theaggdiiseceedindicn theaifzerdion alseredmpsBes 2@ asaustaraaidrker is iocated
squEra ence cl%din a recombinlant.telo erase reverse tr?r:{%cri tase and

m fr

TR By BTS2 YR N Ui S 9B dnBidR: Selection marker
telinerasanevirse transeipEsesiuiiggiatdepstZO%ingmoee freferalklytai marker

east 90%,.an e preferably.at least 95% nucleic acid sequen
o8 BB T e B v Rbe Son G 2 Cah e 2o Bachggoerce of
a teedhibinasictsiomenaskae wisedrimsdéptiasetisras st dods i IBEMIEN the first
rocess according to the

O T8 St A L b i Y bl e i
usefigcfiopithe sgmicatiotated between the sequences allowing the suppression of
the first selection marker means that the third selection marker and the first

20 selection marker are positioned in the same section of the transfer vector, said
section being delimited by the seguences allowing the suppression of the first

selection marker.

As used herein, the ferm negative selection marker notably refers to a

gene encoding a product that kills the cells that carry the gene under certain

25 conditions. These genes notably comprise “suicide gene”. The products
encoded by these genes are able ifo transform a prodrug in a cytotoxic
compound. Numerous suicide gene/prodrug pairs are currently available. There

may be mentioned more particularly the pairs:

- herpes simplex virus type | thymidine kinase (HSV-1 TK) and acyclovir
30 or ganciclovir (GCV) (Caruso et al., 1983, Proc. Natl. Acad. Sci. USA 90,



of a virus. Said viruses can be live, attenuated, recombinant or not. More
30 preferably, said cells are particularly useful for the replication of

woR@¥YisUsEyaccinia virus, in particular MVA, canarypoxvirus, ey abeos/058472
adenovirus, a retrovirus, an herpesvirus, an alphavirus, a foamy virus or

from an adenovirusassociated virus. Retroviruses have the property

e A AP bre e S b S oo BT R o 1997, Nat.
refipubihans setro®iruy generally contains the LTR sequences, an

encapsidation region and the nucleotide sequence according to the

invention, whjch is Iaceg der the control of the retravirg] LTR or of an

internal ﬁrocfﬁ%}%}?r 'eh B %@%%%ﬁ%@gm. ﬁr?égfo ek ﬂ% A, Human
coptais Modificationss thPegticular in the LTRs (replacement of the

promoter 10 region with a eukaryotic promoter) or the encapsidation

region (replacement with a heterologous encapsidation regjon, for. .
Example (L0t 10 RIRHERCARARAGATE & OU30Y Uy (E- col) and 6-
05268)y|puridelelaviaiivectol@sgidackSatkohpartof=l ld@anseegiolherapy 1,
w §E% %'i_sential for replication and which is selected from the El, E2, E4

and Ll % 5 regions. A deletion of the El region is preferred. However, it

can be combined with (an)other modification(s)/deletion(s) affecting, in

particular, @llaorimparpobiteh B2 & Anddoridib e gioms. Bycolayaefd 6-thioxanthine

A ECHO 0N LSy o HET o0 o tha o

increasing the cloning capacities, the adenoviral vector can 20 additionally
10ack all or pautsifitheagrmiesserfidd Es:iegions Accondiyigdmanothes.
alternative, it is possible to make use of a minimal adenoviral vector which

a3 TR N TR EHR] Chse AR Raeton region.

The various adenoviral vectors, and the techniques for preparing them,

are knowrt(Sel,-bad sxaromes@oahee 50 RIAER00BeRT,38 Nlethods
in Molecular Biology, Vol 7, p 109 128; Ed: E. J. Murey, The Human Press

Inc). oxvirus family. comprises viruses of the Chordopoxvirus and .
Entomop%%ﬁru@@u%%%ﬁ%@ ﬁ%ﬁ%?ﬁé&@, fh@ 38&)?? a%%é}ﬁiﬁg% '[ﬂeWh;Ch the
ingeppoesisi@neié tablyich estertiomrtiwigrobponmunisig Accordingly, the process
Ortho iruses, 30 . . ‘ . , :
R RO e Ao YSSa R SSEh FOBUR BfoABiRAGenioh seid cell i
Suigoxeiasas, MokuSoipowinseetatapaitwsits: Acsetding teeadabreomprising
PR TR EHDE M ARG PORUIUS OHIRR MY SRUOR 5, 20 ATERORSXYUMS: Allow the
growth of the cells comprising FCU1 as a third selection marker, comprises 5-

Fluorocytosine.

20 The first, second and third selections marker can be used separately.
~or example, the vector used in the process according to the invention can
comprise the first and the third selection markers but not the second one, or the
second and the third selection markers but not the first one.

According to a preferred embodiment of the invention, the E1A nucieic
25 acid sequence, the first, the second and/or the third selection marker are
placed under the control of the elements necessary for their expression in the

celt o be immortalized.



The Orthopoxvirus is preferably a vaccinia virus and more preferably a
modified vaccinia virus Ankara (MVA) in particular MVA 575 (ECACC 5
wo/ARAR197) and MVA-BN (ECACC V00083008).  The tefhympggg gssars
recombinant virus" refers to a virus comprising an exogenous sequence

inserted in its genome. As used herein, ah%xogenous sequence refers to

a nucleic_acid which is not naturally present in the parent virus. In one
embodimBtt, tREESYENHFESRIRIUN (R ehRB X I RTTIOELIEABI Vg e set of
dirgettyconingiresitycinetededunstion. 43 yne iy erdediterivh &Y IRIXIGA and the
we mean that the molecule encoded by the exogenous sequence may

itsER BRI o EXARPIE (iR, RANBEP Hider 3iFAMIA RIS sequences
intenteton-ggune, benusirasewieaxwibarsienseinPaaHdMORAs optionally the
exotoxin A) or it maéége metabolised to form a toxic product, or it ma@vﬁact

oSOt PHRIRSTHRY (OREHFSELET Phd¥eGrereesitridh Eisnarface of

is glisclesgst indirmbetaldEusidbdPioshemn kB2 48n269m210be regulatable or
incorr[%orated heégin by reference. In a preferred embodiment of the

inGRHTHIE THE- b GHEE SR RUBREh SRR Ay i g iected and fo
grm@desa Rr@meilmaé;le tmggny@rh@ml@ﬂw% PenaigYiepregsuepie ataxieukaryotic

rug. For example, the en tosine 20 deaminase conver L

o RSO (SRS S AUl UHORH (L) CHIIE o900, hgiajotnionin:
183k thet herperosimpigyi ezyme iy midigegkmase sensitises aslis ICFTR, the
treatment with the antiviral agent ganciclovir (GCV) or aciclovir (Moolten

(18] BaFtePRERE 1858976 £ BN HPEIN 196D NBWEIBRS,; 6¥fHjn TReimonary

CYSQFIREARATIIAGHSYBBY IRTSRSHLHOT BXBIARIE &. O Mol Cell Biok. 2, 416-
Saccharomyces 75 cerevisiae, may be used. Thus, in a more

préféited Benbbalipentdifahe 19¢Shtidal- thehehedbifcddads dNsrdiditthaiing (Simian

a ¢ytosin ' ivi en tein
e S e R ST RRALS, e weoy

l?n@@mﬂiéfreiﬁﬁqa}%ﬁﬁ‘t’hé aXoepsls Henheldivodesia byymegalovirus) early
C%P&%frpl%\én@mﬁ%%%%é’r@% The, ﬁ‘?ﬁﬁwﬁw ar Bl tz:)articuiariy

be cleaved may be DNA which is éssentia unction of t
cdlraifirérdavage thereof results in cell death or the RNA or DNA to be
cleaved may be 5 RNA or DNA which encodes an undesirable protein, for

example-gropcogene;adush Efﬂer@'%?é/r@@%@mbiﬁ?%tu %Pg!é\ M@ limited to a

prevent the cell from becoming cancerous. In a still furthef embodiment
theresegenduseREdFtoaésal sativenisaRvA steps

20 - oftransferring into an avian cell a vector comprising :
= an E1A nucieic acid sequence surrounded by
homologous sequences.
= A first selection marker wherein said first seiection

marker is a positive selection marker and wherein said

-2
N

first seleciion marker is surrounded by said
homologous sequences.

= Sequences allowing the suppression of the first
selection marker.

= A second selection marker which is not surrounded by

30 said homologous sequences, wherein said selection

marker is a negative selection marker.



10By "antisense RNA" we mean an RNA molecule which hybridises to,
and interferes with the expression from a mRNA molecule encoding a

woIRieiReL o another RNA molecule within the cell such as prespRMNARkss472

tRNA or rRNA, or hybridises to, and interferes with the expression from a
gene. In another embodiment of the inveRtion, the exogenous sequence

15 replaces the function of aég‘lef ctive gene in a target cell. There are .
several thousand inherited'g Eicsﬁlgéggggs Bﬁ%ﬁﬁﬁ%@ﬁﬁ%l&@iﬁgmm selection

humans, which are caused byr@efectiveeganes. soiamigesrefraaegengticrain said
diseases include cystic fibrosis, where there is known o be a mutation in
é’fﬁisc ef%%%go

the CFTR gene; Duchenn g%%{roﬂﬁﬁ,r%ﬂ;erésth tyeen the

be a mutation in the dystreghine2@@ene;isiekie celhdisease rndgog thefe the  first
is known to be a mutation in the HbA gene. Many types of cancer are

taused by defective geneg?&ﬁgﬁa{ﬁﬂg ghltoonc:ogenes, and

tumour-suppressor genes that have undergone mutation. Examples

of protooncolyeaeisareiascsile, ibchamasiaoninexamples efiows the growth of the
tumour-suppressor.genes are p53 and Rb..25|n a further embodiment of

G O, R GERE B ES, Sl SHR o e Associated

Antigen (TAA). TAA refers to a molecule that is detected at a higher

frequency aultleaisity isdidmeiieeits shanpdiumonstuiniorczells ofthelsamie growih of

[ . I f TAA incl r im EA
tlst%l'éec%ﬁ?sew%@m?a%% i carpolra%éjdd ﬁwsebsuetcaogé] (s);[a .ecggrq i:[%ar er!
10 - excluding the first selection marker from the genome of said cell.

- cultivating said cell in a medium which does not allow the growth of the

celis comprising the third selection marker.

The cell according to the invention can further comprise cne or more
nucleic acid seguence allowing the propagation of a defeclive virus. “Defective
15 virus” refers to a virus in which one or more viral gene necessary for ifs

replication are deieted or rendered nonfunctional. The term "nucleic acid
sequence allowing the propagation of a defective virus” refers to a nucleic acid
sequence supplying in trans the function(s) which allows the replication of the
defective virus. In other words, said nucleic acid seguence(s) codes the
0 proteins{s) necessary for the replication and encapsidation of said defective

Virus,

The cell according to the invention can also comprise a nucleic acid
sequence coding a substance of interest. As used herein, a2 substance of
interest may include, but is not limited to, a pharmaceutically active protein, for
25 example growth factors, growth regulators, antibodies, antigens, their
derivatives useful for immunization or vaccination and the like, interleukins,
insulin, G-C8F, GM-C8F, nhPG-CSF, M-CSF or combinations thereof,
interferons, for exampie, interferon-a, interferon-f, interferon-y, biood clotting

factors, for example, Factor Vill, Factor X, or tPA or combinations thereof.



MART-1, MACE-1, MAGE-3, GP-100, MUG-1, MUG-2, pointed mutated
ras 30 oncogene, normal or point mutated p53, overexpressed p53,

wlofed s SA, C- 25 erb/B2, BRCA |, BRCA Il, PSMA, tyros@%ﬁ?ﬂﬁ@}?ﬁ}%mm
TRP-2, NY-ESO-1, TAG72, KSA, HER-2/neu, bcr-abl, pax3-fkhr, ews-fli-1,

surviving and LRP. According to a more éﬂeferred embodiment the TAA is

MUCI, T binant yirys can comprise more than one exogenous 5
o NGRS oS e o R B e ThBte T epiaple for use

melihite phy exaunplepdcamkeidisefotticasspciate i@tﬂmeprodﬁction. Finally,
recombinant poxvirus, an expgenous sequenced coding a TAA with an

xSRI e Qe HEE EOII 0 JRRiRe'® PIOIFL PR Bbdinéntigfue-added
thednyestifn, dherexdgedous gene encodes 10 an antigen. As used

herein, "antigen" refers to a ligand that can be bound by an antibody; an

antigen need nat itself be immunogenic. . Preferably the antigen is )
Herived HOMARELR FoREHOF SRS T Qe B GptpB0 tegge!! according
160) frenynebhetineslsnemogeticiency ek humaronenimaldiemes recombinant
viru§es, such as gD or d\?rivative thereof Er Immediate Early 15 protein

SUSOREIERS 7 SR P RSVEBP RIS eGAGir Y FEPRs gBr recombinant
desi@tivestheraclisy arcal@ignsierddsusitaedcin &Pk BOWINY.702 fipra &referred

A OIS MR B B TP RS e o
1 (psefguentiallyodingtieduratprotgimfroneigenotype lresisain ja)andriptase has at
LSRRI Rt IO 20 WaLPOpOcts S S8 RSN it oo
proteiiefeamitheed Bdtitestainfiprinfhenzalitiactr sedveddeosatiacterial SEQ ID
PSS Rt SETAeYS, N, P (LT SR g e
P .&@;0P D arach Fia o roedady eel ara pamt@mmmlas_modmmm 2B 0047.2 is
S TR S S SRR e e cvore
transcriptase nucleic acid sequence SEQ 1D N°:2 described in EP 06 36 0047.2
corresponds to telomerase reverse transcriptase nucleic acid sequence SEQ
ID N®:3 in the present invention. As a consequence, according i a preferred
embodiment of the invention, the celf according to the invention also comprises
20 & nucleic acid sequence coding a recombinant telomerase reverse
transcriptase and more preferably a nucleic acid seguence coding a
recombinant telomerase reverse franscriptase having at least 70%, more
preferably at least 90%, and more preferably at least 95% nucleic acid
sequence identity to SEQ ID N°:3. More preferably, nucleic acid sequence
25 coding a recombinant telomerase reverse franscriptase is as set forth in SEQ
ID N°:3 (dTERT).

The cells obtained by the process according fo the invention, the cell of
the invention and the cells derived thereof are notably useful for the replication
of a virus. Sald viruses can be live, attenuated, recombinant or not. More

30 preferably, said cells are particularly useful for the replication of poxvirus

(vaccinia virus, in particular MVA, canarypoxvirus, etc.), an adenovirus, a



Figure 3: Schematic representation of the elimination of the first and the
" third selection marker from the genome of the immortalized cell obtained

wdlanaeess of the invention. Figure 4: Vector comprising,a, 96808 ¢ 47
coding the Cairina moschata 5 telomerase reverse transcriptase gene an

the EIA nucleic acid sequence. Example 22 Example 1: Establishment
of an mmortahzead avian_ cell line éarlsmg an E1A nucleic acid

SeUERAEIS AZB REIRGE ot R PABAS PRaIGAIA L SRS R RN AR noVirus-

inggyioRated viduglasmid sharing no specific sequence of homology with
the Cairina moschata genome (plasmid E1A) has been used for this
purpose A-2, Plasmjd constructs for targeted insertion. A

re
plasmid gﬁ%gﬁ‘@ I‘R@%vo%fré %HE@%’F%@&N%%QH@ C&ffa s most cases
m@ﬂ@@,ﬁt&ihﬂ’lﬂ%gﬁﬂ@zﬁh@@@ﬁﬁ'@gdh& EHid ridedr acid sequsaes %ﬁﬁ}%pnate for

tWo selection mnékers has been constructed. The HPRT gen

%n%%%lﬁb P& Hypdath OB A arIahseHags the LTR

se@@aémanaadeqaam@mmﬁ@r tbgicangitiuthe rﬂkﬂ@ﬁﬁ!@“s@b&h@ﬁé%coordmg to
leic acid sequencE 20These, two eI ction m Lﬂrer are the FCU ei_
f% R or of an

(E & LB R RES S BEG s UREE e i
Chm%mempten(&ﬁe@nmejm etal. tRAMNA. &esﬂé}&:éeeﬁlb@cﬁ/w -B3yanchihg vector may

Neom cin in) resis gﬁ der the control of a
SR EHG Gt KBGO (5P ACHO i T ok SHEMRSRL of e promoter
1 em@mown&asseﬁ&asmwrmmde@by@c&i@Ieawagenaét&}te%@aizal @e\mtacemem
the m|n fthe selection ¢ stsettes from the final ceé n@ éﬁ%ﬂt
the’ 5e%@gﬁﬁ§?s?ﬁ§§r?ec’ 5 U LR8K Thal e Ps6Mmy e & ype) (see
drivesmbly apfR&AlipnerséteBFigurec?h7 ZEB)Preparation of CEC batch
from Cairina moschata egos and subpopulations description.
Adenoviral vector can tacks all or part of at least one region which is
essential for replication and which is selected from the E1, E2, E4 and L1 L5
15 regions. A deletion of the E1 region is preferred. However, it can be combined
with (anjother modification(s)/deletion(s) affecting, in particular, ail or part of the
E2, E4 and/or L1 L5 regions. By way of illustration, deletion of the major part of
the E£1 region and of the E4 transcription unit is very particularly advantageous.
For the purpose of increasing the cloning capacities, the adenoviral vector can
20 additionally lack all or part of the non-essential E3 region. According to ancther
alternative, it is possible to make use of a minimal adenoviral vector which
retains the sequences which are essential for encapsidation, namely the 5' and
3' ITRs (Inverted Terminal Repeat), and the encapsidation region. The various
adenoviral vectors, and the technigues for preparing them, are known (see, for
25 example, Graham and Prevect, 1991, in Methods in Molecular Biology, Vol 7, p
109 128; Ed: E. J. Murey, The Human Press Inc).

Poxvirus family comprises viruses of the Chordopoxvirus and
Entomopoxvirus subfamilies. Among these, the poxvirus according to the
invention is preferably chosen from the group comprising Orthopoxviruses,

30 Parapoxviruses, Avipoxviruses, Capripoxviruses, Leporipoxviruses,



B.1 Preparation of CEO batch from 12 old Cairina moschata Kos and
subpopulations description. 25 fertilized SPF eggs are incubated at

woshbek@gs are opened after 12 days incubation following ayailable qagmsssrr
protocol. 23 embryos are minced, washed once in Phosphate

Buffered SalineDulbecco (PBS) and dissagiated in TrypLE Select

(Ir%/itrﬁsgen} 5 hour?\ga Eroom 10 temperatyre. After low speed

centHRGAIAIT RIS P YESIRPNEEE th BEREAREE R ag R GABRYY o a more
suppitmeatedivibidRY fetal paltaaiami(iHe SHveantamycinegRdakyirus.
seeded in 500cm?2 triple flasks and incubated at 37C 5% 002, After 24h

the confluent cells are removed from the flasks using TrypLE 15 Select
(Sl tripI Rl BRI EH T BoRESRrE b SASE THEL VSRS Gy Preferably 2

sata@mﬁ_@assa@:g;sﬂfgae mgn@inm%éﬁﬂs wﬁmongse%@g%@)@i@z 1}(@/7‘@%"_@115“ (ECACC
: and frozen in a

%?é%%%f@%ﬁ?%b@&%o&%ﬁ%@é@%\%&@é@@%@) "Mr. Frosty" 1C

frezing. Container) at -80C prior to transfer in liquid azote for long term

storage, 20coastitttigtheimitiaheelsbaske(5Qslabvliitcedatviabing an exogenous
44x1.107ce|ls/via'li. . Cells remained in culture ar%!?fssaged classical
el

I
ups?oqurbcaeségag ?h%e?ﬁ@?peéiaté%% nBﬁ"" cAECEIRARYS gequence
callfeted by lowckaotsifugingitheiconditiongd medissaaseeted anddurthes.
passaged in the same way as the initial culture. 28 B.2. Preparation of

doscrpti, O°C STEHHILA Sp P Eaa oA A Hie SR o molecs

1AFESB4 Rlodfragin are inglieatsd ayBlcR(C inumamich atfospheselly or indirectly”
E re.opened after 19 s and embryos sterilely extracted. 20 .
o o U ERAR TRhEL SO R . P B o BP SERKIGPQRepoauence
cathpyejiacdtior Th€efforyerunpisi akdmineedowashedoacandBHiterieukin-2,
Dulbecco (Sigma, Ref..D8537, Lot 46K2428) and dissociated in, 500mL .
B S e R R R
37G. di0iAftenbbainuees2080d o feentrifugatioprodlsiarerriesnspendeshisomething
BME (Basal Medjum Eagle, Gi Ref. 41010, Lot 827 pplemented | .
o0 O Gl Y Ok, Bt TSR ORBAE Lot DoDS Coer® in Lamo
TEtRAQBLO)) ginkzimeyTin @08, oYk & ritBB-Sliitpiminepbrive A\ fmalivalymgerence.
of 1.5L (1.9.106 cell/mL) suspension is seeded in 10 triple flasks (500cm2)
i 0,
and |ncupna§%%féggg Ce:nqb/oc%g%’en{ of the invention, the exogenocus sequence is
a suicide gene. A suicide gene encodes a protein able to convert a relatively
non-toxic prodrug to & toxic drug. For exampie, the enzyme cytosine
20 deaminase converts 5-fluorocytosine (5FC) to 5-fluorouracil (5FU) (Mullen et al
(1922) PNAS 89, 33); the herpes simplex enzyme thymidine kinase sensitises
cells to treatment with the antiviral agent ganciclovir {GCV) or aciclovir {Moolten
{1986) Cancer Res. 46, 5276; Ezzedine et al (1991) New Biol 3, 608). The
cytosing deaminase of any organism, for example E. coli or Saccharomyces

25 cerevisiag, may be used.

Thus, in & more preferred embodiment of the invention, the gene
encodes a protein having a cyiosine deaminase activity and even more
preferably a protein as described in patent applications WQ2005007857 and
W09854481.



After 24h the confluent cells are washed with PBS and removed from the
flasks using TrypLE Select. Cells are counted and centrifuged 4-5 minutes -

wo298R:5Ren. The pellet is concentrated at 5.108 or 107 cell/mkARepraos/o58472
appropriate media (60/0BME, 30'/OFCS and 10% DMSO). The

suspensmn |s f|IIed in 20 cryovials (Nuncf4nd frozen at -80C with a
meanwhile at - 20%1 prior to transfer in liquid nitrogen for long term

storage, Al s iR BRI e PRS LRI G 09BERSERIFof boZyme
CE@@eltaelde@@w ngscaaEgebémommmilsm@mava@lﬁb@@%moama%@mp\ to be

1). referr ent of the present invention, the
TSR T8 R o W s oSN G U 1 Bl Rbdne cell and
a@@@@gé@%@éﬁ@@ﬁﬁmB@Zn(f[@imﬁé%ml@rﬁ:&lﬁm%ﬁmaggﬁé &eaved may be

O e e el o0 oncogene

m@t’@@l@d\ givenlexaapedsthrsPiNONCE M raescinisaton procetiuiem becoming
Cells should be around 80-50% confluency. The medium is change two 5

hSGHSH5Er5t8 caPO4/DNA addition. The 30 pg DNA is resuspended in 31
pl2M CaCl2 - 161.3 mM Tris pH 7.6. H20 is added to a final volume of 0.5
ml. Thenir2 akeainatives: embadiPesttansfestigmhbiyjafXHbBSian antisense
distriputed in 15 ml sterile Falcon tube and the DNA solution is added drop
wise 'while gently vortexing or 10 bubbling the DNA solution in. The
solution should become milky. The mix is let stand at room temperature
16or 10-303wire ¥ rem pipBibinves dreaiomcenith mtﬁé@lﬁpﬁtt@‘iﬂﬁiﬁﬁuﬁses 0, and

cuIt re. cabinet to, break u flake and ap wise o cells. Cells are
e, Bl bk A RO SIS L B R e B oA ol Bralighaacprotein o o
srmuiﬁ*m\ﬁér\mhefm%suiéam&hln trderdd soomleseptiaertiRniiestioRNA or rRNA, or
5 é;re W %%0@7 theﬁg%ﬁéol shock solution. The medium is
'3 P BUER adtded"to Wi IRETCAA Ry Er e $E8ium is then
asplrate off and 1 ml glycerol shock solution is added for 2 min or less.
SubsequientlynbOet %@mmmidedﬂgethﬁy tn\@hiterthetf'gdzyearogendus sequence

cerol |s Ietel oved. 10 m| of desired mediu en
LS R A S o e G o are several
b)tlﬁmamm‘sfehmm@ Samb it 2X6EHEES o distnivutes, lmélﬁafmgtemeans which are
Falcon tél e andf DNA solutlgn iS a ded dro Wlse Whl|e

vor{f]exmg 0|ybu% V?h%eBRFA SIGHON TR, OIfhe SOIion s ou%ent%%g ipetude cystic

mitkyodibe wiizrs I@te% Sambatrrdortneﬁempmmtmew for e 30AMRA. Q’émt Duchenne

pipette.in_an eW|th ter| ette in ti culture cabinet t .

br%wé% Cuiar‘lraéjé/g%Jr gpp E;(%)pgi]/wse So%ﬁ & Sf?"n% pfaempl%gﬁlaogh'gu e dystrophin
Z(bcg@mhelcélbsue‘ldmhs@:eﬂs avb¢heritiecabatéd betweeh® howmstdédion in the HbA

m{féﬂég.ht!\%g’;cfypes of cancer are caused by deieciive genes, especially

protooncogenes, and tumour-suppressor genes that have undergone mutation.

Examples of protooncogenes are ras, src, bel and so on; examples of

tumour-suppressor genes are p53 and Rb.

25 In a further embodiment of the invention, the exogenous sequence
encodes a Tumor Associated Antigen {TAA). TAA refers to a molecule that is
detected at a higher frequency or density in tumor cells than in non-tumor cells
of the same tissue type. Exampies of TAA includes but are not limited to CEA,
MART-1, MAGE-1, MAGE-3, GP-100, MUC-1, MUC-2, pointed mutated ras

30 oncogene, normal or point muiated p53, overexpressed p53, CA-125, PSA, C-



30 In a preferred embodiment of the present invention, the transfection
(CaPO4 precipitation) is performed according to alternative b). D. Methods

chj@g}@%@@ D-1. Method of selection for random insertion : %%L‘ﬁﬂs/@ws-@n

I

1

2
L

pressure is applied 48 to 72 hours after transfection: cells are dissociated
with TrypLE select, low speed centrlfuge@%nd reseeded in BME with FCS

100/ 3 00 I / L | I
SIRE. dreterany FOS5mL): oMo Rr bisscodaanty NI-ESO-1
lnd m@%&i gwmgmmn beciisolateds- @dalr Metbatl-of %l&ﬂﬂ@ffgf%nd LRP,
eted insertion: ctlon essyre is appli 81 urs after
GBETIR oR B R BT LB A bloch
centrifuged and reseeded in BME with FCS 10%; Ganciclovir 25pg/mL,

preferablyridpgiatmaith 34 188Q0pgimL cdmpreferablyre00paMlster exogenous
urom cin 0.5 %gmlg Cells are serlall%%)assa ed until individual
3 ihs

r8W &'E‘F&]e JHARECUcEify Egear A bSHGHRREy More than one

transfected With &xreegpiaidleese beoetexpressieppirsmie fallowing Beombinant
method described below. 20To select th eI| atlon O%Rrgtsel ction

mAKerSBRIG0r o EEME (5- 589%9868 R@ur@ raff FecﬁSn PXOgenous
cediscarendissaeiatgd:vetckiypLE select, low speed centrifuged and
reseeded in media with 5-FC concentration ranging from 10-3 to 10-7 M
and mal%algggt éﬁl %rfr%)op rom CI {gea?z%:‘!/ge?} ion, the exo

genous gene encodes
0 an antigen. As used herein, "antigen” refers to a ligand that can be bound by an

antibody, an antigen need not ifself be immunogenic.

Preferably the antigen is derived from a virus such as for exampie HIV-1,

(such as gp 120 or gp 160}, any of Feline Immunodeficiency virus, human or
animat herpes viruses, such as gD or derivatives thereof or immediate Early

5 protein such as ICP27 from HSV1 or H3V2, cytomegalovirus (such as gB or
derivatives thereof), Varicella Zoster Virus {such as gpl, Il or lil}, or from a
nepatitis virus such as hepatitis B virus for example Hepatitis B Surface antigen
or a derivative thereof, hepatitis A virus, hepatitis C virus (preferentially non
structural protein from genotype 1b strain ja) and hepatitis E virus, or from other

0 viral pathogens, such as Respiratory Syncytiai Virus, Human Papilioma Virus
(preferentially the £E6 and E7 protein from the HPV16 strain) or Influenza virus,
or derived from bacterial pathogens such as Satmonella, Neisseria, Borrelia {for
example OspA or OspB or derivatives thereof), or Chlamydia, or Bordstella for
example P.69, PT and FHA, or derived from parasites such as plasmodium or

Toxoplasma.

Figure 1. Vector comprising a gene coding the E1A nucieic acid

sequence.

Figure 2: Schematic representation of the site specific insertion of the
E1A nucleic acid seguence into the HPRT gene.



selection (BME with FCS 10%,; 5-FC Ganciclovir 25pg/mL, preferably
10pg/mL; 25 and 3418 800pg/mL, preferably 500pg/mL (or Puromycin

woaReHmb;(Figure 3). 31 Example 2: Establishment of ager/ppaoosossars
immortalized avian cell line comprising an E1A nucleic acid sequence and

a recombinant telomerase reverse transctptase nucleic acid sequence.

A. Plasmid consjructs. 5A-1. Plasmid constructs, for random insertion. .

 plasmit SHER i 16 AN el ERELPUP oMt s AR SHETCA g first and the
mesichaisigeromediaehesm used tordhis parpeseactidilasimidll obtained by the
constructs fﬁ%gé&le)vted insertion. A plasmid (plasmid dTERT-E1A)

cd%%?@?ﬁgo %%ents 10 homologous to the Cairina moschata
HPRT gene surrounding the Cairina moschata telomerase reverse

E\rlalnscrigt%igar@elme _(S‘E@dl?( bb@?}pti’@?@l A nyeleic Q@dé?_%qlﬂﬁ%@réﬁﬁa@ |Byoschata
. and two selection markers has been constru . er | gene
S R R s e A T, A P idence

selected as an adequate site for the 15 constitutive expression of the E1A

nucleic aEihsenlence. These two selection marker are the FCU1
gene (Erbs et al. Cancer Res. 2000. 15. 60. :3813-22) under the control of
a CIlv1v promoter Thoms stal P.NAS. 1984 8 nd the
; iy s 1E-¥ Hel e FAEONTA O : AL :- --‘ L

Puromycitt-fesistaree-gete-pie etk SRR SR E A-BrorhGter:

Punofygimesistancie ardidlds]l expression 20 cassette are surrounded

by Scel cleavage sites that allow the elimination of the selection

cassette frBE the [inal cgll Iige. Outside of the HPRT gene arms is

inserted & ing the HSVTK driven by an RSV promoter

(Figure 4). B. Preparation of CEC batch from 19 old Cairina
1imoschata -€qdyudic?ocsigtinaps ticasdescipt@ton 32

A plasmid sharing no specific sequence of homology with the Cairina
moschata genome (plasmid E1A) has been used for this purpose (Figure 1).

A-2. Plasmid constructs for targeted insertion,

A plasmid comprising two Skb fragments homologous to the Cairina

15 moschata HPRT gene surrounding the E1A nucieic acid seguence (SEQ ID
N®1) and two selection markers has been constructed. The HPRT gene
encoding for the hypoxanthine guanine phosphoryl transferase has been
selected as an adequate site for the constitutive expression of the E1A nucleic

acid sequence.

20 These two selection marker are the FCU1 gene (Erbs et al. Cancer Res.
2000. 15. 60. :3813-22) under the control of a CMV promoter (Thomsen et al.
P.N.AS. 1984, 81. 3:659-63) and the Neomycin (or Puromycin)} resisiance
gene placed under the controf of a SV40 promoter. Neomycin (or Puromycin)
resistance and FCU-1 expression cassetie are surrounded by Scel cleavage
sites that allow the elimination of the selection cassettes from the final cell line.

3
h

Ouiside of the HPRT gene arms is inserted a selection marker coding the
HSVTK driven by an RSV promoter (Figure 2).



Eggs are opened after 19 days and embryos sterilely extracted. 20
embryos are beheaded, limbs removed as well as the liver used for other
wralhPippaation. The embryonic torsi are minced, washed On%%i'?ﬂpﬁﬁsmssﬂz
Dulbecco (Sigma, Ref. D8537, Lot 46K2428) and dissociated in 500mL
TrypLE Select 5 (GIbCO Ref. 12563, Lots*1319986 and 1339844)2 hours

] : tnf gation_cells are resu pended
LEiel 4. e’-.e 5F -w’-t"l £4ag

supplemenmybmﬁgﬂ@% tmabﬂgti@erum (JRH Ref 12003- 1000M Lot.

5A0102, Code TG P40010), gentamycin 0.04 g/L and L-Glutamine 4mM.

A final vg sus n5|n IS seeded |n 10

triple flasks+506 AUQD G S i DRI BITE | CQiRRaIH08 2 eyt

confluenlscﬂlﬂmaceawaﬁhemmﬁpﬁ’@ﬁ and removed from the flasks using

TrypLE Select. Cells are counted and centrifuged 4-5 minutes at 2000

rpm. The pellet is concentrated at 5.106 or 107 cell/mL in appropriate 15

Thedia (60%BME, 30%FCS and 10% DMSO). The suspension is filled in

cryovials (Nunc) and frozen at -80C with a meanwhile 2h step at -20C,

prior to trabstetilizdduBPhiteagen dos Ipngitetacstarages TOnsiyting depened after
celI ba k%ge ovials, 107 ||S/VI §Of CETC19pl (Duck Torso
84T R 1 d8) S SIE AR SFSURER 1), 20 C. Methods of

transfectlon A large number of tranfection methods are known in the
art to introduselaryestarcapaited disstiing expeessiohobprriisladiiiered Saline-

nce of st. A non I|m| list of th metho sis liste
R UG St e o o R R b ST aEs o RBS 2t oo
1tnéathaekratgieen example is based on eIectroporatlon Transfection is
performed using Amaxa's Nucleofector device and the Basic Fibroblast kit

(Amaxa, Cat N VPI-1002). Cells. are centrifyged 10 min at 700rpm OO

and resu;sgét)%l n’\c@%ﬁﬁﬁg cqﬁnil W@é’t%? Y] @ﬁf@@b’ﬁ%@?%ﬂ'&%@% Medium

1(Opdls i smpatermirestwitin3 106 pgtBINA I Bpgrirangfer &d dema83ycine 0.04
g/L, seeded in 500cm? triple flasks and incubated at 37°C 5% COs,.

After 24h the confluent celis are removed from the flasks using Trypl.E

15 Select (Bml/iripie flask), part of the celis were reseeded in 175cm? flasks for

second passage. The remaining cells were concentrated at 107cel/mL in

appropriate media (60%BME, 30%FCS and 10%DMSO) and frozen in a

isopropyl alcool regulated container (NALGENE. ®. "Mr. Frosty” 1°C frezing.

Container} at -80°C prior to transfer in liguid azote for long term storage,
20 constituting the initial cell bank (50x1,5.10"celis/vial, 44x1.10 cells/vial).

Cells remained in culture are passaged classically up to 18 passages,
during the 3 first passages non attached cells are coliected by low centrifuging
the conditioned media, reseeded and further passaged in the same way as the

initial culture.,

25 Subpopulations, displaying characteristic  different  morphoiogical
features, have been reproducibly isclated during the culture’s lifespan.



cuvette placed in the Nucleofector (U-12 program). After electroporation
the sample is transfered to a 6¢cm culture dish, filled with 5 mL culture

wonBsdiacreequilibrated in the 37C/ 5%CO2 incubator. After ingpbation @Rk

BMxﬁ)b@NuitatEﬁ§(jé§éﬂi@mnciélovir 25pg/mL, preferably 10pg/mL; and

G418 800pg/mL, preferably 500pg/mL. Cells are serially passaged

until indi '%u | growing ? es.can be isolated. D-2. Method of selection

for targe\t% ii%%‘ t‘%eng 1§ glec [ frﬁ”ﬁ?es?g%) 3 aﬁ%pﬁ‘@@cﬁﬁg@fﬁ urgoémelAFFSSA
trafisfectigancalts ince ditsociatdd. 8/ith Mryphtdssetectsiovespeed

centrifuged and reseeded in BME with FCS 10%; Ganciclovir 25pg/mL,

referably 10pg/mL; and Puromycin 0. /mL. Cells are serijall
gassage§%% |Igﬁﬁ8iv?d)l?é]eg$o@/ﬁ% c1g?1§§%%nal5'g ZWC%?@d fs?eﬂ%gn)éxtract@d. 20
clemesraos subsegueatipdransiestetnoited axgaivatetase acalsed for other cell
expression plasmid following.the method described below. Tos
B ST oy e TR st once) I PES putbeceo
appligthd8 Reursia@fer’ trandfdaiond 288 lsratediissacimeed withTOrphLEr2plLE Select

S e IRle S

Puromycin/Ganciclovir selection (BME with FCS 10%; 5-FC Ganciclovir
1@5pg/mLAGesférably 18pd Hil(} apich Rartntyciathdpglislire3desuspended in BME

(Basal Medium Eagle, Gibco, Réf. 41010, Lot 8270) supplemented with 10%

fetal calf serum (JRH, Ref. 12003-1000M, Lot. 5A0102, Code TG P4001Q),

gentamycin 0.04 g/L and L-Giutamine 4mM. A final volume of 1.5L (1.8.10°

cell/mL) suspension is seeded in 10 tripie flasks (500cm?) and incubated at
15 37°C 5%CO,.

Adfter 24h the confluent cells are washed with PBS and removed from the
flasks using TrypLE Select. Cells are counted and centrifuged 4-5 minutes at
2000 rpm. The pellet is concentrated at 5.10° or 107 celymL in appropriate
media (60%BME, 30%FCS and 10% DMSO). The suspension is filied in

20 cryovials {(Nunc) and frozen at -80°C with a meanwhile 2h siep at -20°C, prior
to transfer in liquid nitrogen for long term storage, constituting the primary celi
bank (110 cryovials, 107cells/vial) of CETC19p1 (Duck Torso Embryonic Cells,
19 days old embryos, passage 1).

in a preferred embodiment of the present invention, the preparation of
25 CEC batch from Cairina moschata eggs is performed according to alternative
B.2. (from 19 oid Cairina moschata eggs).

C. Methods of transfection.

A large number of transfection methods are known in the art to infroduce

a vector capable of directing expression of a nucleotide sequence of interest. A
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4 pretipitation procedure.

Cells should be around 80-50% confluency. The medium is change two
hours before CaPO4/DNA addition. The 30 ug DNA is resuspended in 31 ul2M

CalCiz - 161.3 mM Tris pH 7.6. H2O is added to a final volume of 0.5 ml.

Then, 2 altermatives:

a} Per transfection, 0.5 ml of 2X HEBS is distributed in 15 mi sterile
Falcon tube and the DNA solution is added drop wise while gently vortexing or
bubbling the DNA solution in. The solution shouid become milky. The mix is let
stand at room temperature for 10-30 min. Then pipette in and cut once with
sterile pipette in tissue culture cabinet to break up flakes and apply drop wise to
cells. Cells are then incubated between 6 hours io overnight at 37°C. A fine
precipitate should cover the cell surface. In order to complete the transfection
procedure warm up to 37°C the giyceral shock solution. The medium is aspirate
off, 5 mi BME is added to wash the cell layer, the medium is then aspirate off
and 1 ml glvcerol shock solution is added for 2 min or less. Subsequently 10 m!
BME are added gently to dilute the glycerol and BME-glycerol is completely
removed. 10 ml of desired medium is then added and piates are incubated at

the appropriate temperature.
or

b) Per transfection, 0.5 mi of 2X HEBS is distributed in 15 ml sterile
ralcon tube and the DNA solution is added drop wise while gently vortexing or
bubbling the DNA solution in. The solution should become milky. The mix is let
stand at room temperature for 10-30 min. Then pipette in and out once with
sterile pipette in tissue culture cabinet to break up flakes and apply drop wise to
cells. A fine precipitate should cover the cell surface. Cells are then incubated

between & hours to overnight at 37°C.
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D-1. Method of salaction for random insertion |

5 Selection pressure is applied 48 to 72 hours after transfection: cells are
dissociated with TryplLE select, fow speed centrifuged and reseeded in BME
with FCS 10% and G418 800ug/mlL, preferably 500ug/mL {and optionally
Ganciclovir 25ug/mL, preferably 10ug/ml).

Cells are serially passaged uniil individual growing clones can be

10 isolated.

D-2. Method of seiection for taraeted insertion:

Selection pressure is applied 48 to 72 hours afier transfection: cells are
dissociated with TrypLE select, low speed centrifuged and reseeded in BME
with FCS 10%; Ganciclovir 25ug/mL., preferably 10ug/mLb; and G418 800upg/mL.,

15 preferably 500ug/mi {or Puromycin G.5ug/mL).

Cells are serially passaged uniii individual growing ciones can be

isolated.

Cell clones are subseguently transfected with a meganuciease {-Scel

expression plasmid following the method described below.

20 To select the elimination of the selection markers 5-Fluorocytosine (5-
FC) is applied 48 hours after transfection : celis are dissociated with TrypLE
select, low speed centrifuged and reseeded in media with 5-FC concentration
ranging from 107 to 107 M and maintained G418 (or Puromycin)/Ganciclovir
selection (BME with FCS 10%; 5-FC Ganciclovir 25pug/mL, preferably 10ug/mL;

25 and G418 800pg/mL, preferably 500ug/mL (or Puromycin 0.5ug/mL) (Figure 3).
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A, Plasmid constructs.

) A-~1. Plasmid constructs for random insertion.

A plasmid sharing no specific sequence of homology with the Cairina

moschata genorme has been used for this purpose.,

A-2. Plasmid constructs for targeted insertion.

A plasmid (plasmid dTERT-E1A} comprising two 5kb fragments

0 homoiogous to the Cairing moschata HPRT gene surrounding the Cairina

- moschata telomerase reverse transcriptase gene (SEQ ID N°:3), the E1A

nucieic acid sequence (SEQ ID N®:1) and two selection markers has been

constructed. The HPRT gene encoding for the hypoxanthine guanine

phosphory! transferase has been selecied as an adequate site for the
5 constitutive expression of the E1A nucleic acid sequence.

These two selection marker are the FCU1 gene (Erbs et al. Cancer Res.
2000. 15. 60. :3813-22) under the control of a CMV promoter {Thomsen et al.
P.N.A.S. 1984, 81. 3:659-63) and the Puromycin resistance gene placed under

the control of & SV40 promoter. Puromycin resistance and FCU-1 expression

20 cassetie are surrounded by Scetl cleavage sites that allow the eliminaiion of

o]
L

the selection casseites from the final cell line. Outside of the HPRT gene arms
is inserted a selection marker coding the HSVTK driven by an RSV promoter
(Figure 4).

B. Preparation of CEC batch from 19 oid Cairina moschaita eqqs and

subpopulations descrintion.

29 fertilized SPF Cairina Moschata eggs obtained from AFFSSA
Ploufragan are incubated at 37.5°C in humid atmosphere.



36 CLAIMS: 1. An immortalized avian cell, and derivatives thereof
comprisiiig an E1A nucleic acid sequence characterized in that said cell is

woPRi@Resh Ry a process comprising the step of transfecting thepeelvihdass
non-viral vector comprising said E1A nucleic acid sequence and wherein

said cell does not comprise an E1B nucleié acid sequence and in that said

cell further comprises a nuclei¢ acid sequence goding a recombjnant

telomera5&¥&vérse %%g%ﬁp?js%. %H%é’fﬁn tZEdEa ﬁﬁgﬁﬁ’nfﬁramed' 20

clambtyphereibsaistbdds, nincteicagidsenuenaeisdasered/mte el for other cell
vian cell. 3. The immortalized ce

endogenous HPRT gene of said a

R iR ARG G E PR (IR he t SSUE RS Gp By ubecco
Iin{@gmmfth%@ro@w(;gmimemﬁsmﬂe?enamm5d ﬂ?i Boemt (;E’rylpLE Select
' rtali c ording t ne | to 3, whereli id EIA
A A Lol Rt T LT SO ek cthg TG T RNAS

13A and 12S. 5. The immortalized cell according to any one of claims 1 to

4 whereihgaidscelidedee30tonmEn asimdeliogingite tre Analislaended in BME

T anl Sa i beenge i o910 Bl e O 1o

arfgteheaf camrs: 1 485, whéfeinZZ:Hid-E0A0N clew atitliSEItieDoadasRAt?4001Q),

least 60%, pre ly at least 70%, at least 80%, at least 90% nucleic, agid &
sé%%%%gi ﬁgnﬁ%é%@qgﬁ!\f;%@%&ﬂpere P&@yaéa%‘élﬁo i@ aéi%(‘L (1.8.10
18epiémis isiamsetionhsnSEQD iN: 10 §7pie. Thekisnmonatizaédarell incubated at

aw@é%g/tqélaim 1 to 6, wherein said nucleic acid sequence coding a
re¢ombinant télomerase reverse transcriptase has at least 70%, more

preferably at least 90%, and more preferably at least 95% nucleic acid
sequencéideritity thSEQIDMNahostrpreteshbly wdid RBEaiaacemoved from the

S nce ing a inant.telomerase reverse transcriptase, i .
A e D B R S e R S s 38 nutes a
CIIBGE 1rpor7, Wheeredil it fisthencentpeises at nhidliefc acid®eqetme todingropriate
fd e . immortalize l.accarding to claim 8, . .. .
1%&2%??2@%%%"@%@@ (c%j?n ere%'?r?s 21 péar&h@%éﬁical@ea%ﬁ@g %?gt’(?fﬁ. s filled in
1@rheadmniivratiz e deltcrszoatin§ A0 amitbre ofsclaintsi4 th7steherei2°C, prior
furth f . complementatjon cassette allowing the propagation of
B R e e s e e o e e nary ce
clisimng 1 to0LOrfarvidsrefiication/af AairGE TC19p1 (Duck Torso Embryonic Cells,

19 days old embryos, passage 1).

C. Methods of fransfection.

A large number of tranfection methods are known in the art to infroduce

a vector capable of directing expression of a nucleotide sequence of interest. A
non limiting list of these methods is listed hereafter: CaPQy4 precipitation,
25 electroporation, lipofectin transfection method. A given example is based on

electroporation.

Transfection is performed using Amaxa’'s Nucleofector device and the

Basic Fibroblast kit (Amaxa, Cat N° VPI-1002). Cells are centrifuged 10 min at
700rpm (100g) and resuspended in Basic Nucleofector Solution (100uL per
30 106ceﬂs); 100pL suspension are mixed with 3 to 6ug DNA and transferred to &



12. The use according to claim 11, wherein said virus is chosen from the

group consisting in Cowpox virus, Ectromelia virus, Monkeypox virus,
woVAassigyirus, Variola virus and MVA. 38 13. Use of an immprializedcetkrs

according to any one of claims 1 to 10 for the production of a substance

of interest. 14. Use of an immortalized céff according to any one of claims

1t0 10 t ducti favirus. 15 ding.to claim 14,
A e MR BY S v
Theauggadsoraingfépaanyone 6fclagnisutd ehidd, wiheteinvisaid virds isikure media,

recombinant virus. 17. A.pro immortalizin avian cell . .
BTGl dFamCrcts Ref AR SO RS ation over right at
cdbapiisiitg a0 Eanueleiedezidssasuense and mouckeicacidrsegdence
coding a recombinant telomerase reverse transcriptase, wherein said

rocess does not comprise a step of transfecting said cell with an EI B
hucleic acid eguence, 18, The process according to claim 17, wherein
said vector-eomptses e setuences homologous to sequences present
in said cell genome, said EIA nucleic acid sequence being preferably
surroundBeibyvisditbarmekigotisrséguencesr: AeFhierprocess according
to claim 18, wherein said vector further comprises a first selection marker
wherein ?elp fi{i%tnselection markerlis @ Egsfiti electio%tmg#ker nd. - el
wherein Said first sBlection mMarker i Surrotindad By saftl 'Ho %ngg%% on : cells are
setjsencesedaidtfirStrypleEtionl ararkewbeieg:preteratilysuirapdded dyded in BME

B T R S MR G

marké&rabiim X pgtrelicrounded by said homologous sequences, wherein
said selection marker is a negative selection marker. 39 21. The process
accordin%tﬂsané/rgne o{f ‘aims 19 to 20, w?grei .sr%!fd vector comprises a "
third selec%on Rarker whetefPSsa R d- S lecligh é{ﬁiergfé)ﬁ”ﬁ‘@g fges can oe
satgtitadmarker and wherein said third selection marker is located
between the sequences allowing the suppression of the first selection
marker. 32, Heipiopsse accarding toany ons otelaims 10 to 21,
characterized 2 grther-comprises‘a-step-wiiereti said cells are
cultivated in a medium which only allows the growth of the cells which

I have incGgerdiaa tedastsdateatiphiadatRern 23.Hthepedtass @acserdiog:teelis are

a of claim t characterized in that it further comprises a step.

R e S S R S S n B

gravith bChe diits wWhitkvlnweingdygorate dphefsetond aledtdn matkePuromycin
0.5ug/mL.

Cells are serially passaged untii individua! growing clones can be
20 isolated.

Cell ciones are subseguently transfected with 2 meganuciease I-Scel

expression plasmid foliowing the method described below.

To select the elimination of the selection markers 5-Fiuorocytosine (5-

FC) is applied 48 hours after transfection : cells are dissociated with TryplLE

25 select, low speed centrifuged and reseeded in media with 5-FC concentration

ranging from 10° to 107 M and maintained Puromycin/Ganciclovir selection

{(BME with FCS 10%; 5-FC Ganciclovir 25ug/ml., preferably 10ug/mL; and
Puromycirt 0.5ug/mL).



24. The process according to any one of claims19 to 23, wherein said
process further comprises a step consisting in excluding the first selection

womaskahdsem the genome of said cell. 25. The process accorging 1Q.4laimsq -
24 wherein cells, obtained after said step consisting in excluding the first

selection marker from the genome of said*¢ells, are cultivated in a medium
which does not allow the growth of the cells comprising the third selection
marker. 26. The process according to any one of claims17 to 25, wherein
said cell is taken from an organism belonging to the Anatidae family,
preferably to the cairina moschata specigmicifeAmas platyrhynchos
specie. 40 27. The process according to any one of claims 17 to 26,
wherein gaid El A nucleic %cid sequence is inserted into a target DNA

sequence BF SAid Gefl, Pt efera PR RS R e e Ve oft-sby vt !

SEQUENGES 98T I¥G <110> TRANSGENE SA ERBS, PHILIPPE
KAPFEMV@)@&%A %%_V STRE, NATHALIE <120> Immortalized i;wia_m
Zell lines 83145526692 <150> EP07360030 <151> 2007-07-03
<160> 3 lvanov et al. Experimental Pathology And Parasitology, 4/2000 Bulgarian
Academy of Sciences
ivanov et al. Experimental Pathology And Parasitology, 4/6 2001
Bulgarian Academy of Sciences
10 Fallaux,F. J. et al.,, Hum. Gene Ther. 9 : 1808-17 (1988);
Graham, F. L. et al., J. Gen. Virol. 36. 58-74 (1877)
Guilhot, C. et al., Oncogene 8 : 618-24{1993)
WO 98/08488,
WO 98/17683,
15 WO 98/34910,
WO 98/37916,
WO 98/53853,
EP 890362
WO 99/05183
20 Lathe et al., 1987, Gene 57, 193-201
Lupton and Levine, 1985, Mol. Celi. Biol. 5, 2533-2542;
Yates et at., Nature 313, 812-815
Summers and Sherrat, 1984, Cell 36, 1087-1103
Nunes-Duby, S. et al (1998) Nucleic Acids Res. 26:391-406
25 Sternberg, N. et al. (1986) J. Mol. Biol. 187: 197-212
Belfort and Roberts ((1997) Nucleic Acids Research 25:3379-3388
Jayaram, Proc Natl Acad Sci U S A. 1985 Sep;82(17):5875-9;
Senecoff et al., J Mol Biol. 1988 May 20;201(2):405-21
Panigrahi et al., Nucieic Acids Res. 1992 Nov 25;20(22):5827-35
30 Snaith et al. Gene. 1996 Nov 21;180(1-2):225-7
Caruso et al., 1993, Proc. Natl. Acad. Sci. USA 90, 7024-7028:
Culver et al., 1992, Science 256, 1550-1552;



<170> Patentin version 3.3 <210> 1 <211> 1027 <212> DNA <213>
adenovirus <400> 1 ccgggactga aaatgagaca tattatctgc cacggaggtg

wlRl36697 A0aaatggec60 gecagtcttt tggaccagcet gatcgaagag gfaeaa5iGs oss47
ataatcttcc acctcctage120 cattttgaac cacctaccct tcacgaactg tatgatttag

acgtgacggc ccccgaagatl180 cccaacgagg dggeggtttc geagattitt cccgactctg
00900 b R Al H00 AU ARHed abiAbortuh geagagagoe.
ttgggtccgy titetatgccl gaaceiiptadt Gecggaggtigp i aiedagrgigccacgag
ctagageatt SelRbeAckn oMo LieR 1ot Sheatabgen thogbgogac
ccagatattel tgtgtingduitgtiatatt®dd aggaceidigigeatotitabotacagaams
ggaaaatt%ggé%qg tgatagagtg600
WQ2005007857
Mclvor et al., 1987, Mol, Cell Biol. 7, 838-848
Tabin et al., 1882, Mol. Celi Biol. 2, 416-436
Takebe et al., 1988, Mal. Cell. 8, 466-472
10 EP 08 36 0047 .2
French applications 84 08300 and 97 05203, published under n°
FR2722208 and FR2762615 respectively
Graham and Prevect, 19€1, in Methods in Molecular Biology, Vol 7, p
109 128; Ed: E. J. Murey, The Human Press Inc
15 Lamb et al, Eur. J. Biochem., 1985, 148, 265-270
Mullen et al (1922} PNAS 89, 33
Mootien (1986) Cancer Res. 46, 5276;
Ezzedine et al (1991) New Biol 3, 608
Erbs et al. Cancer Res. 2000. 15. 60. :3813-22
20 Thomsen et al. P.N.AS. 1984, 81, 3:658-63



gtgggtttgg tgtggtaatt ttttttttaa tttttacagt tttgtggttt aaagaatttt660 gtattgtgat
ttttttaaaa ggtcctgtgt ctgaacctga gcctgagcecc gagcagaacc720 ggagcectgca
agacctaccc gccgtcctaa aatggcgcct géfatcctga gacgcccgac780 atcacctgtg
tctagagaat gcaatagtag tacggatagc tgtgactccg gtccttctaa840 cacacctcct
@&%ﬁ@gacacc cggtggtccc gctgtgeccce attaaaccag ttgeegtgag900 agttggtggg
cgicgccagg ctgtggaatg tatcgaggac ttgcttaacg agcctgggca960 acctttggac
ttgagctgta aacgccccag gccataaggt gtaaacctgt gattgcegtgt1020 gtggttal027
<210> 2 <211> 26916 <212> DNA <213> cairina moschata <400> 2

1. SEIRICACILAAHCARAY AAIGEEARARVICCIILCR ALBRCAREAL SIOIIRAGIOR . acig

se8Qre8UHXkacterized in that said cell is obtained by a process comprising the step
of transfecting the cell with a non-viral vector comprising said E1A nucleic acid
sequence and wherein said cell does not comprise an E1B nucleic acid sequence
and in that said cell further comprises a nucleic acid sequence coding a recombinant
telomerase reverse franscriptase.

2. The immorialized cell according to claim 1, wherein said E1A nucleic acid
sequence is inserted info the endogenous HPRT gene of said avian cell.

3. The immortalized cell according to claim 2 wherein sald E1A nucleic acid
sequerice is operably linked to the promoter of said cell's endogencus HPRT.

4. The immuortalized cell according to any one of claims 1 to 3, wherein said E1A
nucleic acid sequence includes the sequence coding the two major RNAs 13A and
128.

5. The immortalized cell according to any one of claims 1 to 4 wherein said cell
derives from an animal belonging to the Anatidae family, preferably said animal
belongs {o the cairina maschata species or the Anas platyrhynchos spacies.

6. The immortalized cell according to any one of claims 1 to 5, wherein said E1A
nucleic acid sequence has at least 60%, preferably at least 70%, at least 80%, at
least 90% nucleic acid sequence identity to SEQ 1D N°:1, most preferably said E1A
nucleic acid sequence is as set forth in SEG 1D N°:1.



aagtaggatg aaatagatta ggtgaccaaa atatctgctt attcagcagg tgttgatccal20
caggaggttc tacgataaag ctccagtagg agttgtacca gcgtaattcc tggagggcagl180
caataagtcc accatctaca ctccacaaag téifjatcttt aggtacaaag agctgtgctg240
atctagaatg atgtggttag actgaatctg gctctaaatt tctgttatta gagtattatg300

7. \@fiatigag taggadocet tgclatiac tg &gg%"{aa qigaagatia actitaca 3380@' acid

< 4aaEAGR0hga0A010AR 990 0alaa 0tIgAd AigicalRcl IedlCtalca g%%,

1 GaLAG A ik PTR9RCA SIUIOCIGRAISAA o AR50 Y o

sedleriaaiir ligansitaalsiuasdrg Acigaaay) asaleatage adatadiaaredoding

a rigitetisearnatacasgs ascagaticmacigigiiagtgaiggagdt thatacaanapog
aaaaaaaaaa aagaaaaacc agaacagctc ttaatttata tacttattga agcagattct660

§. atatatgoatratigtatgeatt attcattaat cageggtaeadticamncect taanagateei2@ further

coityEgaacty tgcttgtchsagaagractel aggitaggoiraacattigtadgettttgctc 780
tagcatacat ttacattagg tgtaaagaca aggaatgtgt aaaagagggt aaatgcattc840

9. ettadracasagreaigrel antting tytestgigetiractic cadayhgtastogtitgragtas 2

Phiseffe it GGl tcetRjelta tatatatatt caataaatga960 gttatgaatt tcatatttge

atatctgtcc tttttctgaa a?tagaac_tt taaaactgac1020
10. The Immortalized cell according to any one of claims 1 to 7, wherein it further

comprises & complementation cassette allowing the propagation of a defective virus.

1. Use of an immortalized cell according to any one of claims 1 to 10 for the
replication of a virus,

12. The use according to claim 11, wherein said virus is chosen from the group
consisting in Cowpox virus, Ectromelia virus, Monkeypox virus, Vaccinia virus,
Variola virus and MVA,



acttcagtgc ataaaagcag tgttccctat tgatgttaaa gtacctcgaa agttttaccal080

gaagacaagt gagtgcatac ttaaagtatg ctacttactt ggtggtaact gcgtatttgt1140

gcattgttcc tgactttgtg taatgggtaa gttgéifigt atttaccact tgctaataat1200

gtgaagtggc tggctcacta aaggttgcca ttctcacctt tcaaggactt cttgaaggct1260
rsJgLeaigal paliagadl Ag0acqonia clgaaagegs agagigiagt alaatialgtsag.
prd9GARRAGAY (HARIAdRCR fR9ggIgcat gfiagaacta tataaatgry

gtgtaaaagal380 tcagcaaaac gaagaattgc ttggaagatg cttggttttg tccaaataaa

141ag9€l0¢i031 440 0rgigadaga, olgagigagt aalgiicaghaitiaang. [qiGgagaag, e
pfggg@agg&ggal@%aaaaatttaa aataaatgtt ttttgtttgt tttaaaagga gctgtgtgct
tttatgttgal560 catgttgatt taattactgc ggtaggtatt tactgtgccc tgggaaacgg

15 1ataecoagidb aageacagne taltigier:g0aanrnanat igteatrgal ¢ateieAdac inia
virflaagadiigalo8@ivdaataatca aatcttgatg gagtataatt attaatactg tgattacata
tccatctttgl740 caagggtttc ctgaaaaggt cagttttaag tcttctattg tcaaatctga
161gtitggagtl 800cvatjtiggttagratgytgtitd atgjccatgta aatbyttacoaigataghcgtss is a
reqpraititati860ytgctgtatg tttttgtttt tcattcagtc agctggaate attgaaacag
agaaggtttc1920 tcaagaaata tcctgaacct gttttgtgga tgtcttcatt gcaatagctg
17 a@tgg@aﬁgg@mortaiizing an avian cell comprising the step of transfecting said
cell with a non-viral vector comprising an E1A nucleic acid sequence and a nucleic
acid sequence coding a recombinant telomerase reverse franscriptase, wherein said
process doses not comprise a step of fransfecting said cell with an E1 B nucleic acid
sequence.

18, The process according to claim 17, wherein said vector comprises two
sequences homologous {0 seguences present in said cell genome, said E1A nucleic
acid sequence being preferably surrounded by said homologous sequences.

19. The process according to claim 18, wherein said vector further comprises a first
selection marker wherein said first selection marker is a positive selection marker
and wherein said first selection marker is surrounded by said homologous
sequences, said first selection marker being preferably surrounded by sequences
allowing lts suppression.

20. The process according to any one of claims 18 or 19, wherein said vector
comprises a second seiection marker which is not surrounded by said homologous
sequences, wherein said selection marker is a negative selection marker.



tcttggaata acgacagagg aatccatagg cacaggacca aacacctttc attgtcctca2040
tatagcgtga tgttagggca gagtggtgag tacttcagtg gctcctgtgt ccatgcttta2100
atgaactcta cttaatctac catatgtaag agatitgcag cacaggcaaa
acaagggaang6O Page 2 eolf -segl.txt ttatctttgt gcctagataa tgtaccacat

aagca attttcaa ctc ca222 rcl%aa?gatt g;étcgta%agt ctcaagt(\:!tc
m%ﬁ: O?fs‘ﬁ@tfgagez acgiclog getagtai " iZ’i?é

sel@aRFHIgaa Aaligat 9%;%%%%%% %‘é &gwtgggkgpt@qgm@%m% the

sedUiERgRARIBRARICE iAGARGE 4400 agataaactibiigageaga ggagaageag
tgaacagagc tttactttca tgactttgca2460 taagaaaaca tgggaatgtg gtccgagacc

22 adktapasriagaaeitigpanaciobie26r tiggasaagaaaactigeli-aaasaaceClnat it

furtittcagagetigigantdat! cacagacaad258Q clettagygbigiagceackealengeign only

aliatatjattoaatyatdtgotgaadadcasaa 640 aacacadacdittyigiggaatgtatigaac
aggaatgtag tctgtaagat gcgtgtcttg2700 gtccttcttc tttaggtaat agtagaacac

23(;{{@99@@%(31@@{3:1;&@@@@{@@7@@){ claims 20 to 22 characterized in that it
further comprises a step wherein said cells are cullivated in a medium which does
not aliow the growth of the cells which have incorporated the second selection
marker.

24, The process according to any one of claims19 to 23, wherein said process further
comprises a step consisting in excluding the first selection marker from the genome
of said cell.

25. The process according to claim 24 wherain cells, obtained afier said step
consisting in excluding the first selection marker from the genome of said cells, are
cultivated in a medium which does not allow the growth of the cells comprising the
third selection marker.

26. The process according to any one of claims17 to 25, wherein said cell is {aken
from an organism belonging fo the Anatidae family, preferably to the cairina
moschata specie or the Anas platyrhynchos specie.



aggcactgca ctccatggaa aatgtgaaga aagtggaaat aatccagaga
aaagcaatga2820 gagggatgac aggataaaaa atgagccttg ctttaaggtg
atgagagaaa agtgtttttc2880 aaatctgta#’gagagccaca gagaagaaag
aaagaaacag ttctcatcat tgcaggtagg2940 acaagaaaaa taggtttaag ttgctgcagg

a?%CCttta Ctta acatc agaa ta3 att t cagtaggaa t gCtCGEC
& i%gﬁ%gi 2 g{?‘% alcolio Acalaggaa gaaaaodt

¥ i ata,
e L

tggaaatccc taccagccac tctaaggcect3180 tctgcaagga gtcagaacca cttttcggaa
gtaaaactct gtactggcag aggtcctgtg3240 cttgacctta aggctcagag ccatgcattt
ccgttttcat cttttcactt aaaatagcac3300 ttgtggtagt aataacatgc tcttgcggag
tggcacaggt ctgcatggtt atgaactttc3360 tgtcaccacc cagcaaatgg cattttccac
tcttetgttt cagattttcg ggagtacttc3420 cttactccca aattcctgat tgaatacgac
tgaaaacttc aacacgtttt tagtgcacga3480 agtgtacttt atacaaatgt gtgggactat
tgcacacaac ttactgattt tcttcactgt3540 gtgcacatgt gctctgtgat gatacagagt
ttggggtgac tgaactgtta cccagtcttt3600 accgaattag ggcagcgatc ttaaaccttc
atctgaactt ttgctagaga tgatcttcta3660 ttttgtttag acagggttct ctgcttgcett
gcatttgttc taaaacgaca gtctggatga3720




gaagaaacca accagggctg gcactgccct accttttatt ccctggatac tttacttggc3780
acatcacttg gcacacatgc aatacccttt tttcaccccg gtacccaaag aaaagacgtg3840
ctcctgcaca gactcagcca aattcctgcec tgccagtgga gggcgttaca gaggcettggg3900

gcagagggag gaaactcact cccaaagcat atactaaaaa taggccaatg
cattgcaaac3960 agctttgctg tgagagcttc cttctggcat gtagccatgc agctgcectta

tagttttgag4020 cctagatacc tccaaaficas hacaaaaagt cgctaaagtt aaatgcagcc

agcagtgctt4080 atagtEfttfeltdatcctiiltCagtgtatcaa ttttagtttc ttccagagtg

<110

caggtaghtd 340 actcaattta acttcaaatg tctgagttac accattgaca ccattgtcaa

FAEmg LIl Page 3 eolf-segl.txt ggcaatcect gaagtctgee aagticaaag
cagggengaggaetittaaag ttgaaatact4260 cgggtgacgt gtccaaaaag ttttcctgtg

<120>
<130>

%ctttccggl‘ 92%

atr{'éng{gcta ac%aaacatc Cttaaatcc

95%,9%%%5@{%9},%%04320 taggttgcaa aaagttttta aactctccaa
4380 gacatgagag tatgaaatga gaaagtcagt
teetiyitbageittagett gaaaagaata4440 aactttttgc acaggactcc ctggacagtt

<150> G@oetggata atagaagtga ttcattcagg4500

<151> 2007-07-03

<160> 3

<170> Patentin version 3.3

<210> 1

<211> 1027

<212> DNA

<213> adenovirus

<400> 1

ccgggactga aaatgagaca tattatctge cacggaggtyg ttattaccga agaaatggcc 60
geecagtettt tggaccagetr gatcgaadgad gtactggetg ataatcttee accicctage 120
cattttgaac cacctaccct tcacgaactg tatgatttag acgtgacggc ccccgaagat 180
cccaacgagg aggcggtttc gcagattttt cccgactctg taatgttggc ggtgcaggaa 240
gggattgact tactcacttt tccgcecggeg cococggttctc cggagocgec tcacctttcec 300
cgdcageccy agcagecdga geagagagec ttgggtccgg tttctatgec aaaccttgta 360
coggadgtga tcgatcttac ctgccacgad gotggotttc cacccagtga cgacgaggat 420
gaagagggty aggagtttgt gttagattat gtggagcacc ccgggcacygy ttgcaggtct 480
tgtcattatc accggaggda tacgggggac ccagatatta tgtgttcget tigotatatg 540
aggacctgtg gcatgrttgt ctacagtaag tgaaaattal gggcagtggg tdgatagagtd 600
gtaggtttgg tgtggtaatt ttttttttaa titttacagt tttgtggttt aaagaatttt 660
gtattgtgat ttttttaaaa ggtcctgigt ctgaacctga gocctgagocc gagcagaacc 720
ggagectgca agacctacce gocgtcotaa aatgoogcct gotatcckga gacgoccgac 780
atcacctgtg tcetagagaat gceaatagtag tacggatage tgtgactcecyg gtecttctaa 840
cacacctcct gagatacacc cggtggtcce gotgigeccece attaaaccag ttgocgigag 300
agttggtggg cgtcgccagg ctgtggaatg tatcgaggac ttgcttaacg agcctgggea 960
acctttggac ttgagctgta aacgceccag gocataaggt gtaaacctgt gattgegigt 1020
gtggtta 1027
<210> 2

<211> 26916

<Z212> DNA

<213> Cairina moschata

<400> 2

gctatcacte catitcaagg aagggcaaaa ggocgottca ataccaacat ctgtgtaget 60
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tcttgatgcc tacaagtttc ttgggttttg ccatattttc cagtgatttg tgacatcatt4560
tttgccctaa aataaatcgce atcatgtcct gecgtatgtt ttgactatga aaatggaggt4620
ttcggtttga ataccaaact tcgttgttac ttctttcaga ggctgttgat aaaggaaaac4680
gtgaagcttt tatgtaaatg atcatgattt ctcatttgca tcaagaatat tttccaaaat4740
agtagttaaa tccctccaat gattttcagce tatgtcacat aaatcaccga aaacacggta4800
attttgcacg ggtgtttttt ctcccttttt ttadtgtetafitacteagct tatatttgag4860 tcttctgtat
aagtagqdigafatct Yottty Rptraceritadie Bgaatate htregteagtaavot cttacatté®
caggagdtitiaaact seicagtagt algacnacat tagitggicidgtaagtig493Q jaatiaaga 180
tgtgcct ticaa agagac gtagtgt gtctcacttc5040_ cctttggaaa
cantaag e e o S TR e
atctagaptoagaegto taagtashersgabtancetpagbitt i tdattetigisIBe Yoatttdd8a
taitatt%%‘ég@&%E@é@é@t%*ctt@a%&tt&&m@tQgﬁéaﬁgﬁ%ﬁéggagagﬁltata%o
ttgaggaaag gctttcagtt aattgataaa attaagagca gagttttggc aaaaaaaacc
022002455 BAtEd UL AP FAHOBEatEt AR EATTESBan 0SS0 Sepgtact
ggtgatatgtictgtecatiaaceegtgolytnatt aaaatgiact Ggotera 5400eer gattagt 480

atcctaél%%gQf%ﬁ%éé%ﬁﬁ@gﬁggé%@@@qgﬁﬂ%5ﬁﬂb%ﬂ§ggfgggﬁﬁpééé§£btaac 540
tettettcca catcacaagg aacagattcc actgigttag tgatggaggt ttatacaaaa 600
AAAa3a3aaaa aafasaaacc agaacagetc traatttata tacttatiga agcagatict 660
atatatgcat atgtatgcac attcattaat cagcagtaca tctcaaccct taaaagatcc 720
tggagaactg ttgcttgtca aaaageactc aggitagget aacatttgca gottitgetc 780
tagcatacat ttacattagg tgtaaagaca aggaatgtgt aaaagagggt aaatgcattc 840
ctatctacaa tgttatgtat attrtgttcc tgttatattg getttacttc caaagtitgta SO0
gtttgcagta ttagtttctt titattggta tccttgcata tatatatatt caataaatga 560
gttatgaatt tcatatttge atatctgtce titttctgaa agtagaactt taaasactgac 1020
acttcagtgc ataaaagcag tgttccctat tgatgttaaa gtacctcgaa agtittacca 1080
gaagacaagt gagtgcatac ttaaagtatg ctacttactt ggtaggtaact gcgtatiigt 1140
gcattgrtcc tgactttgtg taatgggtaa gittgetttgt atttaccact toctaataat 1200
gtgaagtgge tggotcacta aaggtitgcca ttctcacctt tcaaggactt cttgaagget 1260
gtgtcataat aatttagagt aagacagata ctgagagcgc agagtgtaat atagttatgt 1320
tgcagaagag cdgatagaca caggatgcat gttagaacca tataaatgtg gtgtaaaaga 1380
tcagcaaaac gaagaattge ttggaagatg cttggtitiy tccaaataaa tagctgctga 1440
gagtgagaga gtgagtgagt aatattcagt atttitaaag tgtcgagaaa tgtaatgggg 1500
aaaaatttaa aataaatgty rrttgtttgt tttaaaagga gctgtotger tTttatgtiga 1560
catgttgatt taattactgc ggtaggtatt tactgtgccc tgggaaacgg tatccccagt 1620
caacacagac ttatttgtca ggaaaaaaat tgtcatagat catcttcaaa taagagttga 1680
caaataatca aatcttgatg gagtataatt attaatactg tgattacata tccatcitig 1740
caagogtttc ctgaaaagot cagtittaag tettctattg tcaaatctga tgtttggagt 1800
agttcgcetac atggtgtttyg atgccatgia aatagttacc agatagacgt tttattitat 1860
gtgctgtatg tttttgtttt tcattcagtc agctggaatc attgaaacag adaaggtlttc 1920
tcaagaaata tcctgaacct gttttgtgga tgtcticatt gcaatagctyg gtcactgaaa 1980
tcttggaata acgacagagg aatccatagg cacaggacca aacacctttc attgtcctca 2040
tatagcgtga tgttagggca gagtggtgag tacttcagig gctcctgigt ccatgottta 2100
atgaactcta cttaatctac catatgtaag agacttgcag cacaggcaaa acaagggaag 2160
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ggaccatcaa gtttttagcc ctccctttag aggaaggttc agaggaggtc ctatttaatc5520
tgtcccagaa gaaaggctat ttctcccctt agaatggggc ttggcagtcc ttttcagage5580
acttttcatc cttgtctcat agggattttt aaggacagat ttctgaaagg attttccacc5640

gggtaaagcg ggatcctgaa tgggtgacag ataatacgta ggaattctgg cttcctactgs5700

ccaggttgtt tatcttgaga tcttaaaaat ggacttattt ccctttttaa gtgtaaactgs5760

agttcttgag gcaccttttc cactgaagta t€tgagtttgeccttactgc ccatctcagt5820

ceacer SEAGALIARGCARRL LeR0RiCERA IOl acloclpoa acagollad

gtttgagg atctgaatga ctatittgcc agcttgtgec atacaac%cg aga acctg

318"

aaagaa@%ﬁa@@@@@%‘gé@f@@@%ﬁ@g ety EeEtcEEagE CrFgeaidy Creddtgtci8bo
cmct@@g@t@@@k&t@@c&@@&g@aa@@aéﬂg@gaaﬁﬁqmgg&%@%g@&@atm

Ct Ca a
tgmgiégaggcag 558%

cagce tt% cat%t
cagctygate s_E‘gc

ctea cgaa

CtCt CC& cc%gcatgccs{:c gcgatét%g

agecttegte

ca'geha

act6120

ttctcbts

agataalgAtcAyaUPgCIgEcupaRLTHitdo 2gerorEct CrgutttiotcCigatiaB240 2460

taagaaRIAlAgLRE ACRACEICL RisAtcalel taagitic taleeiracy ttpcagecanb309Bage

ttggaaégca
ctottagogt
aacacaaaca
gtcettettc
aggcactgca
gagggatgac
aaatctgtaa
acaagaaaaa
attgtccttg
atctcaggaa
gtaggitgga
tctgcaagga
ctrgaccria
rrgtggtagt
tgtcaccacc
cttactccca
agtgtacttt
gtgcacatgt
accgaattag
ttttgtitag
gaagaaacca
acatcacttg
ctcctgcaca
gcagagggag
agcttigety
cctagatacc
atagtcttga

actcaattia

aaactygetlt
tgtagecact
ttgttgtgga
tttaggtaat
ctccatggaa
aggataaaaa
gagagccaca
taggtttaag
acagtaggaa
ttaggtttta
ggtgctgagg
gtcagaacca
aggcicagag
aataacatgc
cagcaaatgg
aattcctgat
atacaaatgt
gceretgtgat
ggcagcegatc
acagggrict
accagggctyg
gcacacatgc
gactcagcca
gaaactcacyt
tgagagettc
tccaaaacaa
taatccctac

acttcaaatyg

ggaaaaccct
catcagectga
atgtatgaac
agtagaacac
aatgtgaaga
atgagecottyg
gagaagaaag
ttgctgeagg
gaattaagct
aagggaatat
ataaggctaa
cttticggaa
ccatgcattt
tcttgeggag
cattttccac
tgaatacgac
gtgggactat
gatacagagt
ttaaaccttc
ctgcttgett
gcactgecct,
aatacccttt
aattcctgec
cccaaageat
cttctggcat
aacaaaaagt
agtgtatcaa

tctgagttac

attcagagct
atatgattca
aggaatgtag
ctttctggga
aagtggaaat
ctttaaggtg
aaagaaacag
aagcctttag
gtagcatgea
ttgtaggcat
tggaaatccec
gtaaaactct
ccgttttcat
tggcacaggt
tcttotgttt
tgaaaacttc
tgcacacaac
ttggggtgac
atctgaacty
gcatttgtec
accttttatt
tttcacccocceg
tgccagtgga
atactaaaaa
gtagccatgc
cgctaaagit
ttttagtttc
accattgaca
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gtgaatcatt
acgatatyget
tcitgtaagat
aaatggratc
aatccagaga
atgagagaaa
ttctcatcat
cttagacatc
cttcctggag
cttttyggygc
taccageeac
gtactggcag
ctrttcactt
ctgcatggtt
cagattiicg
aacacgtttt
ttactgattt
tgaactgtta
ttgctagaga
taaaacgaca
ccctggatac
gtacccaaag
gggcgttaca
taggccaatg
agcetgcetta
aaatgcagcec
ttccagagtg

ccattgicaa

cacagacaac
gaaaaaaaaa
gegtgrcttg
cagctgrrgt
azagcaatga
agtgttttte
tgcaggtagg
agaatgggta
aggtcgtgga
tggtgcaatt
tctaaggecet
agatcctgtg
aaaatagcac
atgaactttc
ggagtactic
tagtgcacga
rcottcactgr
ccecagtcttt
tgatcticta
gtctggatga
tttacttgoc
aaaagacgtyg
gaggcttggg
cattgcaaac
tagttttgag
agcagtgett
caggtagtit
gactagtgct

2580
2640
2700
2760
2820
2880
2940
3000
3660
3120
3180
3240
3300
3360
3420
3480
3540
3600
3660
3720
3780
3840
3960
3960
4020
4080
4140
4200



eolf-seql.txt gtaagcccat ttacccatgc tgatatcaac aggttccaga ttttttaaaa
aacaatcctg6360 tctggctcac agctagggag cctctagtga cacagctaag tcccctgcag
ccatttagaa6420 atgtttctgg agggatgcag gtacgtcttg cactcaggtg cctaatgaaa
gcagattgac6480 ctgttcattc cttcgaaagc aactaagcaa agtggggaat cccatgtctc
tgccccactt6540 ctgtgttcct gacggcaaga cctecctgeca gcaccaaccg cctgtgtttg
gagtcagcca6600 gcecttcegtt ctgadttyaagttgaaggtac agtacaaact gctggctaaa
99cartAagRrIgee660 iittgen dattiidq Qo Rt GatRfadaaarradhnaaidtl
cgggtgeagaipaated2(}) ctgetgatigeiiogagic apCCRECARIGBAIGEGAAGM: GIag0agaRa
~aaat at tgatgaatgg acagtgagig acctgaaga
w2t ol iy A i e
gacatolepgabitaetoet st GRABTOTO Y JEREEIGY TtaReARKRIE g grRAITAGLCtgHEsO
aacttrf@Raagiing atacagaigablpd calicalgeanaesaioatijoccaggect gagctetgag

tcttgaggtéém%gg acogtagag 1929 agr%%%a%%%‘%ca%%‘a a%%écat%%a%?% a"tc""%af'é‘ ac
Raccatiitttataaaatt7d8o Htt gcc ctaaaag% atgc tc aé aéaggtca[é
tttgccgi@gitggeie vaaccaittAr40cgt atcatsier gttaghaaatagigcageticseagataceged
ttcgot CARAINRACCHEEEHIRAGRGHAPA: ttctrtcaga ggctgttyat aaaggaaaac 4680
gtgaagcttt tatgtaaatg atcatgattt ctcattigca tcaagaatrat titccaaaat 4740
agtagttaaa tccctccaat gattttcage tatgtcacat aaatcaccga aaacacggta 4800
attttgcacyg ggtgttittt ctcecocttitt ttattgitcta atactcaget tatatttgag 4866
tctictgtat ccaattacct gatitgtgtyg gcaattaaac agaagatcag cgtceattgra 4920
cttcacatic tittiaaact catcagtagt atgaccacac tagttggtct tgtaagttig 4980
taatttaaga tgtgcctgga aggggttcaa agagacagga goagtagigt gtctcacttc 5340
cctttggaaa gcocttitctga tactgtcaag caatatttac atcaaaaggg aactgaatte 5100
tggtaaactt ttccagactc caagtaaacc gaacaacctg agatttagat aaaccitgyt 5160
ggatttaaaa acttgatgot atcactgtct aagacttgtg ttagcccate agatattgea 5220
gacgtatatt ttgaggaaag gctttcagtt aattgataaa attaagagca gagttttgge 5280
aaaaaaaadc gecatcictg cicagtactt catggcatct tgaatttctg cagttagagg 5340
tacaggigct ctgttctgca attaacccgt getgttaatt aaaatgtact gtttgctaaa 5400
tatgattagt gtctggagecc aggtagetty aaaaagettc aagattattt ctttttacca 5460
ggaccatcaa gtttttagce ctccctttag aggaaggttc agaggaggtc ctatttaatc 5520
tgtcccagaa gaaaggctat tictccoctt agaatgggge ttggcagtce tttteagage 5580
actittcatc cttgtctcat agggatitit aaggacagat ttctgaaagg attttccace 5640
gggtaaagcg ggatccigaa tgggtgacag ataatacgta dggaattctgg cttoctactg 5700
ccaggttgtt tatcitgaga tcttaaaaalt ggacttattt cccttittaa gtgtazactyg 5760
agttcttgag gcaccttttc cactgaagta tctgactiig cccttactge ccatctcagt 5820
cttgcacatt taacccaaat tcagatccag ggrgtggtgt tactcctaga acagetctta 5880
ctgtttgagg atctgaatga ctattttgec agettgtgeo atacaacltcg agaggaccig 5840
caaaggggag gggagtcectg atgggcagtt ccctecccage ctggcatgeg cttegtgtct 6000
ccgettceoct tataatctge ccagaaaaga tthctgaaat acttgageag ctgccacaat 6060
ctgcatggga ggcagcagec ttggcatglty agcetctgecca cotgatgoeco ggtctgtact 6120
gaggcagtgce cagctggatc tgcaagoctc agegaataca goctitcgtca gogagttcetc 6180
tgatcagatt gctgectigg agecttitge tggtettoot cagetcttct cotgttactc 6240
agatagccit accacctect ctcatcatet tttgagtttc tatcctcacg ttacagccag 6300
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tgccctggaa acatcaatgg ctcccatacc agtaagaaca aaactggtca tctactaaat7260
ccgttgctga tctcagctaa ccaacttcct gtaatatcag caaatatttc tgcettttgta7320
aatctgttct tccttccata atggggtgcc agcaggaatg cttgggatcc agaaatgcgc7380
tggttggcag gaagaacaaa gaaattgttc acccagaagg gcaaaaaagg
actaatgctt7440 tcgtccgcett gggagaagtt gcacagaact tatgccaaca acttttgcac
gcaatcagaa7500 agatgccgct ggatgitagtttaatagca gacgttaata tcagttatta
att atg7560 tcttcagtaa ccagactaaa agcagatcct gaaacactcc tgtggttgaa
SR TG T30 A atatd O g AgIoE SO TR b cdaca
tCtgICHefcagetgevTea fgtitiest Gycotetyd Baataggetagotctyacatagttctgatd? 0
atgtrtéagrlaggkiidOintiicatt etgcigeachagaragitio alaagaele eigelcCig 450

ctccagagct7800 aacccaccca aactgtagcc gagcacctcg ctgcaacaaa
O g cactey ehigg Rt 78T g it 8%?5aﬁ8‘é§§f&b%tf§§&ct‘f@ﬁf€gta 6540
ctgigttadaggeara ieaaactgbd@20 dttetgagowcaaagtagca gtgotaggtyg dacatcagga
gccttc95&&“@&%@8@%9@@@&Jg%%‘%@%g@&éégg&%@&ég@aﬁtﬁ%g&tgé%HE@ag%%o

cattatccct tccttgatac8040 caagtcttta tgcggcagaa aatcaaactt ggtctccacc

toactttdcAgaE MHhagGRLIs10h BB ARt aAtGiGertAagteaGA titaadddac

&
€l

ctgctgatgaattic-tgtptgcact8dddroc gatggcaaayg ctaggagaaa aaatgggatc 6780
acagagggat itgatgaatgg acagtgagtg acctgaagat ctaactcaaa ggacgttact 6840
tCcaagtygcaa gltgtcaacat ataaatgetg agttgtigtc tccaagtace ccactgttog 63900
gotatcctgg Traccaagca aggttttagt aagictgttc gaaaagitac atacagcetga 6960
cattcatgca ggccatgatt tygccaggeot gagctcigag gtattcctgg acggttagag 7020
aggataaaat aatttagaag tcaggaaacc acicagagac aaaccattat ttataaaatt 7080
atitigectt ctaaaagatg tgcgttccag agaaatcaca acgttggetc caaccrtttt 7140
gcatcatcta gctagaaaat gtgcagottc cagataccgc cagatcacct cecttgacce 7200
tygccctggaa acatcaatgy ctcccatacc agtaagaaca aaactggtca totactaaat 7260
ccgttgctga tctcagctaa ccaacticct gtaatatcag caaatattic tgerrtigta 7320
aatctgttct tocttecata atggggtgec agcaggaatg cttgggatcc agaaatgeoge 7380
tggttyggcag gaagaacaaa gaaattgtic acccagaagg gcaaaaaagg actaatgett 7440
tegtcogCtt gggagaagtt gcacagaact tatgccaaca acttttgcac gcaatcagaa 7500
agatgccgct ggatgttact tttaatagea gacgttaata tcagttatta attagaaatg 7560
fcttcagtaa ccagactaaa agcagatcct gaaacactcc tgtgottgaa cagtetotio 7620
acagacactg cccactgtcece agtaatgtca ggcgctcict gaacttgaca gggcagetge 7680
tgtttttccc agectictyy aaataggeca getctgacat gttictgata ttagetggot 7740
gtatttcatt ctgctgccct aggcagttte ataaaggctc cttcctcctg ctccagaget 7800
aacccacccea aacigtagec gagcacctcg ctgcaacaaa actgeacicg ctagggtteot 7860
geetgittge ttcattaaga tctgcttaaa ttytttcgta caaaggaaca Ctcaazactga 7920
ttictgagee caaagtagca gtgctagdty tacatcagga gttgtttggc atgaagaaac 7980
attgccatgg cactgtatga ataaagttat ttttaagaat cattatccct tecttgatac 8040
caagtcttta tgcggcagaa aatcaaactt ggtctccacc citacagaaa gcagaggaat 8100
gctttcagetr gatagttgct taagctagaa tataagaaac catgaattte tgtgtgcact 8160
gcggeattge ccttcattee agacctacag aaaaaaacga cacttttgtt actatttttt 8220
tccrtcecat atgagaccag gggagctace caggeattte cattcttata attttaccte 8280
aagatCaaat titctccagg cagttaaagg cagctgcacc cggagaccic getcagecte 8340
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gcggcattgce ccttcattcc agacctacag aaaaaaacga cacttttgtt actatttttt8220
tccttcccat atgagaccag gggagctacc caggcatttc cattcttata attttacctc8280
aagatcaaat tttctccagg cagttaaagg cagctgcacc cggagacctc gctcagcctc8340
Page 5 eolf-segl.txt cccttgcatc ccacggagct gegtttagtg agaaacctcc
cccgaggtga cgggcetgcag8400 gggacccctt cccacacgceg tcececgtcecc ttttctcagt
gcaaacgcag ccaccgcccc8460 dtgaaeegic etecgggcte tctcggttcg

cecttogeggatticts Yaggaytccy igceegtreceb0ceggabi iedneEgggc 4400
gggacc AGUYEEEE-g0g0guagHE-Iecyeaenaa i9tigagegsBhsl-a9ggraeaCy 8460

osac SRSSEACHR SEONORETOE CAORRENG 0CBIR SCRe RO s
cCoggaEEcatgGEg8Too qaﬁ%@agecaﬂﬁgwegg Ot g*gn‘c@@gggc 8580
ggggag&Q@&tﬁﬁEg%%&@%&J&%QWQQ%MW%%GMG 8640
cgetec ggg Cag%ggfg ggg{g %%882((:) ccc tccccg ?gﬁqi%;gccc 8700
cgf cgacc?t ¢ HIGEtCEE EE88 g
acccccwccccgﬁcetggtmum@g&mgcwggﬂgmggcctcggtgmg@ﬁgé(jt 8760
gggcccggey tgcggtyaac ggggaggggd gaggeggctg cggggagoeey gegggggecy 8820
coegtcoccog tggggcgoce cgoegtggegt ggagtcacet tgaggggetc gggotoooge 8880
tgocorgrac ggocoogooe ggococgage geeocteete ggotgocgge toggtotoge 8940
ctcetgecey gitgtectgee atggogeegyg cgggatgttg gcaatttegg ggogotgett 9000
gggeggctcg cggttgggay agecgeggyt gotgoctcag aaggogecca gaaataactt 9060
ccaccagaaa taacttccac caggcaccga cocggegtgg cacaacttce tattcctgtt 9120
gctecctcaca dgogegetedgg gaggtcgtge tcocgtgtace aaaacctgcog agotcageac 9180
cCcgaaciggg atgccttttyg gaggaagace ccgetgaggy tgtatttttc atcatcagtg 9240
tgctoctgeta agaatcecttt tttttttaat tattattttt trtaaaccca gecoccocggotyg 9300
ccgtgagegg tagcegtgaca cgeatgtgge gooctcgogge ccacggecat goctgecgte 9360
aggctgtgee cgegegectyg coctgtacttt ctcgctaaaa atccatctgt aaaacccace 9420
gaacageoecyg ctcagtracca aacgtagoct gcaaggotta grtagatgige tagatgtagt 9480
tatggggctg aaccgtagga aatttccgta gotgctgaga gggacccage toctgacacg 9540
cagcaggtca cgggctcggt goctggectyg ctgcgageag ggottgtgca ggggotgcty 9600
tggctgggag ggcaggoctg gotcocggee aaaatcctea ttaccgettg cgcaaccaaa 9660
aaacatgtaa acagctgoct gatcacagge aaggtaagtg cttcecttggg cactgaaaty 9720
gaagcgtgat ctgcaccgyge ageggagcetg aggiggatgce ttaccatgee tgocccgoty 9780
cattgecage ageaggotic agtgttccoce acaaactict ttttacactg ageagoctte 9840
agctgcgtaa ccaacaagtg aagcgattca aaatatattyg tcattttcaa grugcagogy 9300
ggctaaggtt caggggaagt tttttcttgg tgcttttgga acaatatgoec ctgaaccaca 9960
gcagtggttg tataattacy tacataggca aacccettygt cotaattaat acactcctge 10020
taatgtitgca agctgttica tgtggaaaat ctgcccgtge ggaacaggtit gctgaaacag 10080
ggctttaatt tctgattcta aagatcttga acctccactg tttccagatg gtggicagag 10140
aaggcttgtt tcataggeac ataacttgtc ccgttaatat agotgtottg tottgtattg 10200
acagctgget tgtatgtttt gtrtgtgattc ggfgitgitgg agattitggaa gatgtccetg 10260
ttacaaggtc tgcttactta gttgcaaagy caggttttge attacactge tgaaatcaga 10320
gatgttgaaa agctgaaagc tgettgatcce ttgtttattt atttatttit aaatgaaata 10380
agattatitg aggtgtagta atttcattit ccccgctcic caatoygugg aaargttgrt 10440
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ctcetgecceg gtgtectgee atggggecgg cggggatgttg gecaatttcgg ggegetgctt9000
gggcggctcg cggttgggag agccgegggt getgectcag aaggegcecca
gaaataactt9060 ccaccagaaa taacttccac caggcaccga cccggcgtgg
cacaacttcc tattcctgtt9120 gctcctcaca gcgegcetcgg gaggtegtge tcegtgtacce
aaaacctgcg agctcagcac9180 ccgaactggg atgccttttg gaggaagacc
ccgctgaggg tgtatttttc atcatcagig9d4edgrieigeta agaatccttt tttttttaat tattattttt
t cca gcceeggata9300 cegtgagegg tagegtgaca cgcat C
R e A R R P R
acaactefegcrqaaatafeatitbl Waaag cehteou 20 igaaeaticcty cteagiaseas 10560
ataagg@pRJQQeeLgsaagacHa giogaligiganngalong/dnda iatesgsis @accgtagga

aatttccgta getgctgaga gggacccage tectgacacg9540 cageaggtca cg ggt
seastr i et HCosoect Sttt GbaeTIbIbo0 g tongHg . el

cagattgpyengiectggorecaite @aaatdcigac tibedottgcyeaactamagese:r 10740

gcagat FAACAYAR ALA0CIO0GL 9aIGAECR005,; A0 AaNE, SHEC A0S £AGIEAA]19H 420
gaagcgtgat ctgcaccggc agcggagctg aggtggatgc ttaccatgcc tgcceegetg9780
crrcast ot At At e e A AR TAC ARG g EAgEcRe oI

atagttagetgagta gogmcaayty aagcgaiice aadtatattgiteaitticadagtggeag cgy@200

cacatgtiaa
tattgttigg
tCittacagt
tagttcaatc
attattaatc
atttrrcccct
gttgctgaaa
aacctataag
cagaaccact
catggtogcety
ctgaaagacc
aagtttgtaa
ataccatgcet
tgttcagtot
ttcagcaaaa
agagcitgity
atctttggaa
ttcagatttg
ttagattaac
attaggcaaa
rttgeaatac
cteitttott
ggaggacatc
ttattagact
gacttcatta

gtaaatttga

ttaactctct
aaatttgtca
gtttetttga
taaaaacagt
acattatgat
actgtctgeg
tgtatgattt
gtgtttitgt
gaagagcgot
tttgatcaga
ctatatagga
tggcaggcat
tictgaatia
tctettgetce
cataacgcta
tctttttgot
gaagaaaaca
ctrrggctga
cittggaacgc
tatttctgag
aaaatactgc
tttttttgta
acattgtagc
acatcaaagc
ggttgaagag

ctaacttcaa

cttgtttgge
attcicaaag
rgttttactt
tatagtcrct
aagactrttt
aaagacatta
tctctggaag
tttactttgt
tctgagtaga
ttattacagt
aagcattgga
tctctgagaa
aattgcaaga
tgctttattg
tagttgataa
tgtgctgatt
cccitatgec
gtatgatgta
aaaactttgt
caaaatatgce
tgccatagta
taggacagag
tctctgtgta
actgaacaga
ttactgtgta

attaacaaca

TtCcaaagagt
aaatttgtog
aazagtaatta
caaacatctt
catgttcatg
gectttgcaa
ttEtatcteg
gtaagtaaag
tcttgtgaat
atttataata
caaagtacag
acctgctgtce
taaatttaga
gcattatatt
ttigagagtt
tattttgctc
tcttatcega
tgaaaacaaa
tgaccaatag
ftecgagttt
agcaaactaa
agactggcac
ctcaagggtg
aacagtgaca
agtatctcty
gggatgattg
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rtgtacattt
tacgtagcag
gaacacatta
taggatatta
tggtagataa
ataccaatct
tgatgagaaa
tagaggagtt
aggaatgetrt
aaatgttttt
gtcattaagt
agctgctata
aacaatgatc
ttgcagtcag
trcttgctec
tctgcatgga
cagtaaaaca
gaagtttgac
tgggttaaag
gcatgtgttt
atgtgttaca
gagaaattat
gctataaatt
aatcaatccc
caataccatg

agaattgeca

gcagttacge
tetgtgactt
cttgttgtge
ataagagtag
ctaacaccca
grcacttytyg
tgggtacaty
gctggagaca
cragattttg
taactttaca
agctgatgta
ctgtaaatac
actgaaaaac
gacaaattta
tcagttagtg
agctgaacct
attcagggty
agtgttactg
tgactgaagc
getgtigtty
acagctaact
gaagggcatg
ttttygctgat
catgactgta
caatttttct

acaaatgttg

10980
11040
11100
11160
11220
11280
11340
11400
11460
11520
11580
11640
11700
11760
11820
11880
11840
12000
12060
12120
12180
12240
12300
12360
12420
12480



ggctaaggtt caggggaagt tttttcttgg tgcttttgga acaatatgcc ctgaaccaca9960
gcagtggttg tataattacg tacataggca aaccccttgt cctaattaat acactcctgc 10020
taatgttgca agctgtttca tgtggaaaat ctgcccgtgc ggaacaggtt gctgaaacag 10080
ggctttaatt tctgattcta aagatcttga acctccactg tttccagatg gtggtcagag 10140
aaggcttgtt tcataggcac ataacttgtc ccgttaatat agctgtcttg tcttgtattg 10200

acagctggct tgtatgtttt gttgtgattc.ggtgttgtog agatttggaa gatgtccctg 10260
caaaag{Hdadghte 1gttacEa gRgehhayy Caygtttgearady igaaatcaga 19350

ttaagg @RgttgAadQgEtgaaag tgatigatge digitiaftt atiattit-aaaigaaata k0389500
agattatttg aggtgtagta atttcatttt ccccgctctc caat g aaatgttgtt 1044

cretee O L todt A s LA tOPBORDA. 1o000

tectTIggceHigt ageatttdag tros00 acesctete taactyt g tytypandy cttcGacp

ragaatAHELICIGN GaGag00aaa 000 taAg9lgat cecaaGiagdt glaaiaaatt {gofagiia
caaaggattg 10620 gcagtttctc actacaggct ttctataaga cttt

tt agtaaag] 0 tagaa
catteLl RARR ARt OB bAgHIACH A AL HHEL A Hig gt
atttogdtigeataee taaacattat 10740 gragatgatidgyaaaaagtcietatioot tatgggena
et dEBLO0B53) HSNUGR, 0BOD CIEANASH0 A PUBIORLE GA0AGAEID

gaaaaaacaa tcttccagtg 10860 atagttttgc tgcctagtga ctgtctaaac agattacaitt

atatogtachdgagatitidydaatastt oo earigtiaa MHdGtEP ettt ttaadgagt
gaatttdtgtacatitgcagitaegcab@98ttatigtitgg aaatitgtea ajteicaaag agatitgtogso
gtatgrdAG9120CAg,Id! 93&55%&%9 tgﬂ%&@%%‘%%EIQ&@%%%Q&%E}S‘%&%&@“%3 140

gaacacatta cttgttgtgc 11100 tagitcaatc taaaaacagt tatagtcict caaacatctt
agatgt3hgl JRMe G Ry AGE] 1A PE0 EEARARE ARG EE Hagas it amttdapO

gacagmtggtag@ggt@mcaﬁg@?&15;282Q:amﬁﬁ@&tca@&@gggtgaam@aﬁaagccmw%a
faccaatct gtcacttgt ttgctgaaa tgtatgattt tctctggaag ttitatct
crag O ol F15h0 2 A e G et Saaey
agttctdpglaghaghtgetdgagacs 19400 cagaagtactigaatagcy gt tataytega 13380
togagtdHgigasl Agaagiact-atagalites d140l catggtasta dHoateaaa Jattacagh o
atttataata aaatgttttt taactttaca 11520 ctgaaagacc ctatatagga aagcattgga
S WS N o T Y S L LA
gcttcagmeatgutgic Bydy ctatd wipaaatactb 164 atat catget tietgasdts aattgddada
aaagctdAGailiaga aacratgalnacigaasaqe ddy Q0 JoticagialiGeHagtc toctttatich o

gcattatatt ttgcagtcag gacaaattta 11760 ttcagcaaaa cataacgcta tagtt%ataa
2299t IitHh JAGRAERGELEE LAY I 18P0 HGa GRIGRE T it Xt g R EGatt > 680
gtgctgdagtttgetcttctgcalggar agctgaacaiabi88iatciitggaaggaagaaaagacccttargie
roccaod€URIEIOR CRAIAAAAGRANGANUGIA LIAAN IERdRUIY (Haclon olaloaidia,

tgaaaacaaa gaagtttggc agtgttactg 12000 ttagattaac cttggaacgc aaaactttgt
cecacaqgag AHAP UGG AGRIgHEGE 19060 A AR Aa Thttelgag Cadadfitgc
acatacdteegagtl geatgigttigetgiigtgahdd 26k itgcaatacaaaqtagige dgcsatagtaro
regaaadiifadgelag.alotaliacg Acageiageh L2480 UG agdacagag,,

agactggcac gagaaattat gaagggcatg 40 ggaggacatc acattgtagc
cticaaggictgiota ety gt HetaraabititieRtgat 12300k ak dgacCatatCaadtft
ctctct@clfgantagigtcagigosm falCanieat atgacigia t23bQ gacticatta 14100

sasas 302070 aciolgla aguatelelq caataccalg caaititot 12420 ataaatiigy

J Ctaacticaa attaacaaca gatgat 8 agag‘ftgccga acaaatgﬁg 5480 Page
tatgcaiggy-sEgladecadagijctiogtetaaytae tgtttasath gtgctaatit tatioagata 14220

tagtgc@itragacaa duledgiaaggagaaRanrgcaoic acsadciaas Hacitg- ctaisHat
crtet T:at atctag{gt 12600 ttctttca%a ctttatctcc tcggcccagt aaaatccaga gcaaa%agac
I ERcEAY 19880 TeCHTACH AR AR AR R RRR PG tahy *°
gtaagcageiytggttc 12720 Jagsatate cagagmmtey tcotauadat ctegitacaataaatitdict
tgtaaadd@09RAM 12480 tcalgIgqsh tR0gsalaacGaceAqala 09RRgACtg Aaaagigiga
catggttat 12840 atttgggttc cctacctcat cttttgtttg gctcaactga acaatgaat
cragca g AN IIE00 EHTES n SR AAGRIRAE aABHACAGSE tathiitg
agacttaggctactgadh2960catatggtgctaaegtittags goctaggict aggtigeatiaggctiiatgo
ttttggaaaa 13020 gaatttattt tcattttgtd¥ 8ataagtatt taactttaca gggaaatgga
gcatgaggta 13080 gtatgtaaga tttttataag ggaagcatta gattacattg tgcaggtcaa
aggaggaagc 13140 agatgtatgt tagtactgta tgcttcctga ctcagcaaca gcctagtcta
gtgttttcaa 13200 gacagtattt gtgggtaatt tagatttttt ccataagatc acctgtagtg
tggaaataat 13260 taagtttttt gatttcaatt tacggtgtca aaataaattg cttcttaagg
tcatgctgtt 13320 agttctgtgt ctcgatgact gtgttttcca gtcagtagta taagctactt

Anteataatta 12220 taaantaata cetactaecan tadiaaaaaan taaattacta



Page 9 coif-segl.txt tgataacact tctacttttt gtctgcaact ggtacagtat gaatatgtgt
gtcagtgaaa 16680 acaggaagct gtatgtggcc gtctgttcce ctgtggtcte ctctctattg
tatctgccat 16740 tttggggcgt ggggaaggaa ctgctctttt gctgcettgtc tgcatggtca
tgcagtaagg 16800 ttgggcttca gactgaagcg gcaaaataat aaaggttttc
taaagggaag atatgaagtg 16860 aagagctgtg agaatgaagt ttgaaaagtg
gtatgaccct tcaaataaat gattaaatig1¥6926 taggataatg acatcatctg taagtagcac
caoco fEI9RNl ARGCacaRL aploagant 10800 1a00a02C02 10LCBA00Y s
taaagtcagc tgaatgacﬁ aaataaact gcagfgﬁt ?L?) g%ag taced
Ctetgteagoadtyt tagas crt Cisfzam ¢ asssagiic astgdtetta Fbe0dscatcaaddceo
aaccattagittacl-aaagenaaat gotglaciisagigriaggadigigtagct; 1 7160 gigtcaaters

ttaattacca caatgagtaa tttatcacta tttgtaaaat a caaaccc 17220 aagcttttct

9939 K cattctt Gtagtiata Rictght ﬁ&g?g%&@c&ﬁ §e*19268 iyttt atfittdita
accgtcigatgTita tHiEca GaERggCt trtasyyen d7340 canagtita araty akEiso

gatgttéagga%@s@é@g&%&%599@&0%9@@%@U&tt&%%é%%%%‘am&{%QE940
ttaatgaata tgtaggaaat aatatttttt taatatacat 17460 gtgtgtatat ataatggtga

ttcm%%a@ﬁaacaﬁg@%&ga%@famuaﬁ@ébceaaaﬁ?ﬁ&qmﬁct §oo
atgatgatgccaictiaticagiitgattacttgtaat tictiagija 1 7586 atagatgtigetggigeaals 060
gtttta%&c%@&%%@%ﬁg&ggtt@t%%%gggc%zg g%gtg‘%g Ialtagag.

gaaaaattac tttaattctg gtaatactaa tgcttacc tctttctt gctagaatga

atct“%é@t&é&ﬁ?ﬁﬁé@aﬁ%%ﬁ%ﬁfé@%@%@a@é@%@?@@ ctifcaaeet tgattddlaa
gtttccggiatggestgieatajgtivaaggeaaca testecceeg thil2i-cagaanaaad 15240
casaac A R R AR, 3R AR AR B 00
caaaacaaaa ccaaaaaaaa aaaaac CC aaagggagaccaa a?a?aﬂg ftttagaaag
‘tgcagC‘E’[tfgmg@aa%aaagaa%égaaatgam@atg@mmt@saag*amag 15360

ttaact@@ﬁgaggi‘t]-é@gﬁo O geactoaly aicltgagel Licliecaas clagaaptiadgioaticigo
tgattctgta aatattcac cattgtagag tggt tg cataagccce acca a cca
LettociEtt g%altgi‘g %gaacg(fcaiia%cgé\ %?gé?g? ?’a%gcgagc 5te8EL ¢ PiRagdad
agtaaa@gttar@aggnmsoatgtnmgamangctmqjaamgmagteug@agamacaas 540

aataat&qt@cccw@a §8240 fardasaatageoiiaclia actatglhgotgiticatlggaatagig
aacaggg 18300 %act tcta acatataac tt caggtta g gtgaataagg gtcct ttac

guasatclgd. ACER% 60 8§§a famfgea@%agg Gtaakttodd watctget 1°°
cagaaadttitagiycr tlytagay 48420 atcattgagedtagatatetgdgggtanaac afggaigeet
tgrraakGPUCIOl GANAACRAGALIR480 90aiitggaeigtaatiag Acataaqacag toictgloas

atttca%gt aagtgatgta 18540 ggtgtgacaa gacagtacat aactttatag tatgacattc

9gttagqiiges mf&gagtﬁaaaigw awaﬁf@taefea@eaqgé@a@%%gcé@%@t
gtagtga:aitgma@cttta*ag;hgt@aﬁg]tﬁieﬁf);;tagage:ataaag@a@tgtte@cetaa@tagaaaﬂcaysgtia
soan SUSICEIARGRIAGAIRSALOTED EAde A0, ollsefl it ecatagiacs aatatipac

tgcattgaaa aataaattat taagttatag gagacaatat 1 atgtaaga
Catggt?{&‘é‘é&%@é@@aﬁ%‘f%ﬁﬁﬁﬁ? tifie e 1884 0-cAcEheHatE ifbartge 16020
atggtg@@aaﬁ&ﬁgﬁ@f&t%ﬁ&@@&ﬂgﬁ@dﬁ&@&@@ﬁgtMQ@C@QQQQ&QQa%@@a
aagtt lfaagica gaaatcctac agttictg t 18960 ttcaa ttt tta tttqt
ataagag%c?i%:tggécgcc%t%éattga%gc%a%?ﬁgtctc tgg%%tttggg 18000 atfHe g‘fg Ytgaattc
traagatplg Athefar dcHhARradcaaatitadocaatifadaat 19080 at"dtg@gmaatl@éﬂ@c
tcccatﬁ@ﬁﬁ@@@é&iﬁ@g&a% fitctgiont totoicaati-t 940 stianptateJUtttt Hitantpas
craaat ggttattaa tagcc t% %caaagtggtlstazoo tactaa Cga gttattgttc tgagtttata
999 ggca a aggaaa 45-4¢tyGa050T 19260 thhA ﬁaﬁﬁcﬁ%ﬁgg?agmazo

ttgg‘ttfgaatémﬁaaaata@mggfgaaaa@ag@gma@qg@caatﬁgamcmmgtg 16380

ctaatgi@eagitici dacagocatgranaigitgattcclaaldigsatiits 12339 Alaatocti o
attcccattt ctctatcttg tc%tggttct ttgatactag gtacaataca 19440 cttcagtc d.gsoo

ALCTIT Rt St Attt HEtER At iaCAta Ehtehtgat 1 500 Yaacat

gagcatigettacatts agitaagiatg wdttitacast aggatyatct agaataagat 419566 g cteaaitg

grcact AYGNGGLAR AACAYRANIG ¢1aARCATNA ARAalgaale (18032018 19620; 6650
ataatgtctt cagactccaa atagtggaaa tggctttgtc cataagctat ggcaactgat 19680
tcagacacca aatgaaagga tgtttccttc tg#€attaaa tgtgtttttt ttatgtacgt 19740
ctttttttaa tttgagaagg ttatattatt ccataggaaa cacttttgac ctaaactgtt 19800
ttagttcagt tctaaaactc ctaccaaact agtatgtata cagcagtcat ctgtgtgacc 19860
ggtggcgtcc tttgaagtgt atttgcttca gataggcaga tgcatttaat tacgtatctg 19920
ctccatttca gatgaatgta tgtcttcaaa gtcccaggca gctaagtagg ttagtttctc 19980
atctgttcag tgaatcatct ctccagtgcc ttatatataa ttatacattg tcaaatatga 20040

arcctttoace canteacecatr tttaactoate aaacaatnan AdAaAaaAaaaaACcCAAY CAACANAAC




Page 12 eolf-seql.txt ttatacacat gtagtctcac tgaagtggaa ttcagctaat cttcgtgttt
catataagtg 22920 aacctggtgt ttttccacgt ttcagtttta cattgttttt atttgacagt
ttgttggtaa 22980 aaagaactcc tcgaagcgtg ggatatcggc cagactgtaa gtgacttttt
gacacccatt 23040 atcagttttt aaaaatatgt tgtatatatg ttgatgtatt gtgtactctt
tggtcaaagt 23100 ccaagggtgt tccaagtaag ttttcatgaa tggtttttga tttattttge
tcttatttgg 23160 gaagtitaaa tatiiggaatgiatittgac agagttaata cagatttggt
tgataaciqgéetit 28220 wichaa alttgijgeautrhterdcdasahgiardenigata 6680

acaggaidtagteca 43480 @@He@@@@dw@g&@é@c@@a@ﬂ%@@i@gﬁ&%@@&l‘éaﬁcﬁwa

t c 23340 agcagaagtg tcatcttt acactttt agt ttcca tgcctaaac
tttggg%%g gc%%;cc %foﬁgggl%cgg&%cg gré%ftt EEC ggaa%% g%agg% 15800
TLoggcergg gtadcagatctycieaz2346 G aapitiaidag tagtaagadg t@(taaa@ta‘g; 16860
aagagcwa@ggggaagm&mm@tgeﬁaw taclestat catgLatict I9talotags g

t t 23580 tgtcagtga
1992+ G ARG TGOLRGOHA HOGGEIACBE DR B SEa toldCCABRY Gualtesd

taggagaytieatytytp antgly tget toaaalgy aagtitaaca R3200ayaatigrate:ttetttazoeo

ggagatiCEHICEaQUtgeacay taiciaaa toanatic 23160 Icagtgeptl gapagctaa,,
ttcag %tgtt tccctcactc gaggatgcect ctetttcctg 23820 agatcttatt atgggtttag
g

catcaaggon f’&é&%@fbﬁg%%?ﬁ&?@%f‘d%&&tﬁb%aﬁt%%@ﬂfbé&ﬁ@?&'ac@%*&atéfdﬁo
gtotcgooagagacya ccigticagigeagaaccog igagctciga 23040 aggeaagagalz2 20
aagc-tt-@éacgg@g&a99@%&@@%9&0@%&%&9&80@% aég@tgag&%é&%%c 388

caagfagact ctaaacattg ccttattttt tccagaagcg tacacag ct ftcactggaa
tggctatigigtgate tAtice gteftteatttrclgageetdg tigtaaeeag §ohdgagees 2417200
tcaaag-aﬁag@a@a@@mggga@sb&&ﬁg&&mag@agg@@age@@gaﬁﬁ&t@ﬁ%@acgizaoo
80,cctt t Iettacagtg t atg gettggacty atacticttg actatce
ttttcc%% tﬁﬁ%t%g% % c gagg%cgatgé?tgggﬁgg% ac gtc?g?t%taagagc gaatgtg ttt
gtotytPAZOBRAGYEAGCEIRIGHTRM AEmAanatmd TyHadoaaate tatHiddaad’ 520

caaac a%%@@ﬁ@t@é@@ ddetgaana-gigeasgigaaaccgiadal 8agdagdaeeac 17580
cttttaccct ?tcttca 24420 ctattctcta taccaagggc tt gcactta cagcg gétagé
Jag

atagataiily 8%99 gca PRAB0%G GGt bt heabERditgPigt
agttttq,eagc¢agagglwagr@aaﬁ@4540tmgmggm plgechaaa Jacaaagyac 17700

gctcr {0BHGRAGIacagtancts toaiicetss.24600 logtgitgac Gigticeata, citactclss s
ctttca ca% ctetica caaagagece agttgg ctt 24660 gcacacctgt agttttgagg
a%ﬁtaﬁ

c@&éé&gé?gaag%f*&tggf@&c% {4 18teah G¥¥0 gHCHtact Gagditffc

cagaaaxgaaggtyag gycacactua sacaggtgee accitiigaac24Z8 taataciglyg 17880
caaaacﬁQQQEQQQQQagtuadagggm %@%@ﬁ&%@ Cattc%g& tac%gi%ag@%g?%ég 40 17940

taaatctatt tcattttgtt ttagttgaat taaatcaaca aatagagtta gaccatta

9aaaaa@é@eai%a@&?%@%&%&W@Q&E%Eﬁéﬁc@a@@éﬁéﬁgagéfgga%%‘é“aa1800‘3
ggacttgge@astgctta@ggt;tatatg%ﬁlctoiah@aaatttet&gaﬁ@tﬁetgte@&aa@@mtamgso
. tc tictittc, - at cggat acttat ttctt ttca tt g t
aaa“at%ggaétgcc %gg%:;{;éég[tt%%%%%o%%t%gtg%ggat a%%%%& ga tttélcagéftg ad a(?[ltcagag
ttgaac%@éﬁ@éﬁ@@éa&?ﬂ%M@th%@“étﬁ%@?fﬁt@*@%’é‘ﬁﬁ@&aa@w@t@gé@’ga@éé&o
tgtttt383ag00aRaHeiCECocaR &&ZOQﬁ@ﬁ@@Htg tetigtgigi-aaalgacags-tcataigean
ct ttc ttagt a c 25260 aac aga caaa cta gaccagcaca
aaagag %ag %ggg%agtct% t%% %(Z%tt gt?fatg g?@a?gdcaa gaf&ga%;% %
gtact9&f@l@@@@fa‘g{'ﬁtgtéég@aaagﬁaaﬁ@@%Gseqmgg@agmatgtaygaa@m@@ttaﬂ@tﬁo

gagacaRGEAYFEAAJCigCaagar RrRAIgeal 2bA4Q HaCaglacaledradly 18420

aggag a acctt ttga at tttgcatttt 25500 atgctaggtc attattaatt
atcatt“:ﬁilgatcfl gtgdgt%: &dctd %cat?af‘aac ggc’agggéég@f%éﬁ%g@%%%% 18480
goctitqgagabiagectaglgtigaya ictiytagacs ¢assaattaa gangetanag 2562018540

gotgtodtiicigeatpaasaalal cacaagaets icogtactg agatgtotat.agcatgetit 256880
tatttttttc a(d%laagtgcat tattgaatac atctgtaaac atcatcctac attactttct 25740

aggccactit gty fttarify htdithe Pgeatattiot Jioatehatgadatbtgsas 25868

tagagcagcagaastagtaaagoatgaa agcatagite aagtgeicty atagcagagce:ttigaaalgl 20
25860 tttgtttact gagtcctatc titcacaifge ttehactctg gtacaccagce taaaattgta
25920 gaattatcca ccccccttgt catatgctta ctataactta ttgcatgtac aatatacaaa
25980 tcttgtcttg ttcatttata ttttagaaat gtaaacaatt agtgcaattc tgcactcctt 26040
attttgattt gcactatgac tctaccgact attgctgccc ctggttgggt tgtgctgttt 26100
gtgagctccg gagtctaact cttgcagtgg taaattgctt aaacctcatc aacccagaac 26160
tgaaatagtt caagtactgt aaatgtaaaa cactttatga tagggaagtc tattagtaat 26220

Atttttaaaa tetataattt aaattttata tttteatAnaa caantataat tatnattaat 2R220



<211> 3915 <212> DNA <213> cairina moschata <400> 3 atggcgggcg
cggagccctt cggegecegtg ctgggegecc tgecgggactg ctacgegecagb0 gecggecccgce
tggagacctt cctccggggg ctgggggaga gecggegecga ggaagecgagl20
gtggtgcggg acgacgacgc cgcctgctac cgcaccttcg tgtcccagtg cgtggtgtgt180
gtccceccacg gegeccgega catccececcgg cccttcagct tggagceagtt atctagtcag240

agcgaagtca tctcaagagt catgcagagy «igigtggga aaaagaagaa '
aacat%ctcsoo acatatggat aCtCCtt%%tt ggatgaaaac a%ttctcact tccaaatcat

Ccatgg%ccgggtac ég%%%étgé:tag a%aaéc?gég gcc caacagé:é%g cgﬁ%aé:ﬁgggqgc%%a%ag

atgtaaggefecietdga420- gabdegeirs tgagtegigar agoggatydd ytyatgatgt atttatidfyd
caccagRACIHIOCAARH AlCIHALES 190RGESG frgtarcighiaceragickaig9gcaatin

. aatttatgaa540 cttatttcgc aaaatgtaga atcagcccca gegtttgtta qacaacgféct
93t 099Re3a A5 ATC600 2588 R TGt G T CHAR GRatictag AhallbictatoehtttcaAdaYy
ttcaag@dagtataitao tgaaagtcamgicagtegaatacgeaggesa agactigaag etaalgicte
attaccéﬁ%%cﬁgl%gggggg tcacatagca ttcaactata ccaaatttaa caaggaaaat 19080

atctgtgtaa aattgecttge tgtttgeatt tgatttcagt tttctgtgatr tctgtcaatt 19140
cttaaatgic ttiittottt ttttaataat tcttattaag aagtagcctg agcaaagtgg 19200
tactaagtgt gttattgttc tgagtttata acagcaaact aggaasattaa actggaggogg 19260
tagasagaag ttcctagtag gaatatccta aaatacatgy gaasacagag ctaaggccaa 19320
catctctygty tacagtitct titacaggcat ggagaatgit gattcctaat ttgeattttg 19380
ataatgctta attcccattt ctctatcttyg tCgtggttct ttgatactag gtacaataca 19440
cttcagtcig atttcctagt agcotactgtt gottaaatct tgcttccata cctctttgat 19500
gaacgatgtt gcttacattc agtaagtatg acttttacaa aggatgatct agaataagat 19560
cgctaactty aggttggcaa agcagaagta ctaaacagga aaaatgaatg tatagaagta 19620
ataatgtctt cagactccaa atagtggaaa tggctttgtc cataagctat ggcaactgat 19680
tcagacacca aatgaaagga tgtttcctitc tgtcattaaa tgtgtttttt ttatgtacgt 19740
cttttittaa tttgagaagg ttatattatt ccataggaaa cactttitgac ctaaactgtt 19800
ttagttcagt tctaaaactc ctaccaaact agtatgtata cagcagtcat ctgtgtgacc 19860
ggtggcgtcc tttgaagtgt atttgcttca gataggcaga tgcatttaat tacgtatctg 19920
ctccatttca gatgaatgta tgtcttcaaa gteccaggca gctaaghagg ttagtttete 19980
atctgttcag tgaatcatct ctccagtgec ttatatataa ttatacattg tcazatatga 20040
accctttgac cagtcaccgt tttaactgtc aaacaatggg ggaaaacaaa caaacaaaac 20100
Ccaaaaaacat tattataggc accagagcac ttaggttttc catacagaat ccctttgatg 20160
tataaaaaca aacaaaCcgaa aaagaagaaa agaatcccat ccctttcigt gecaggggatg 20220
ggattaagat ggtgtgtcaa acatcatttt agtgtatata aatagaaact ttagaactgc 20280
acccagatat tgccagtgca gettotttgt ctttggatit ttitgogict gtaatgtaag 20340
ttgcacttct ttttccttta attgcattga tgggttgttc tgaatgtttt cccogtcttat 20400
tttetttety ttgtatacat ctctctctga gttcaactge aagactaatg ttccatttat 20460
aatactggaa ttaaacaatyg tttgtcazal agcltacaagy aacagcaagece ataaactctt 20520
cagagggagc ctagaaggtc atagrtcagt aactgetttc aaagtagtag ttatctacag 20580
ttttgactgt tgtgatcact ttactgagca taattgctta agcacaatat agcgttatgt 20640
atcacctgta tttgattatg aacattattt tgtcatattt ttgtgctatt acggatgagc 20700
aatttctgca gtaaaaactt gaaaatgcta ctctgaasat titaatattc tcacttacat 20760
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aataaaacca gcaataatat acaaagccta gggtccgctg ctctggaaaa acagagtagc780

tccaatgcag gtttgtcagc tacagcacca tccttaaaaa ggaagcttge tagggaacaa840
ctggaagtca cggctaagag agcaagatta gaagagaaag agagggagga
acaggcttgt900 aatactgctc ctaatgtaaa ccagagtatt cccaagaggt atggaaccag
ctgtgtagca960 tcacgttctg taagtcttat taaagaaaaa tacatttctc aaagaagtaa
cagtgatatg1020 tctcgtcctt ctitagitoa caattetgat catgggaaga agtctgtgge

gacact Hgac A HHGEPO8 PG REEIGE &G Hakfaa  gerjiaatttya cattagt ccagéaftga

tactca@RlPcaageald4l Ygatesaara 94R3ga8R0LASRANAIAGAG APYAGAIRC 20880

atttgté?%
g

aa

caart

g%tagcgia tt%gatz%ccalzoo atcgaacc
a et D8 15§ cay

T
gtcc cctage

ttcttca

ga cacaaaaagc

A A Ron o

atattctatdcattgeoeatfyaagtivi32geettcigtatt ticg cagygtecetggggyeraaaglttcceHH0
tagagt AAGCHEGHRMgRAlcHC] 380 cloaaggata 010agaLeRed 19tagagcaa claajagaaa

cgatattctt aa

t1440 ccgttt
o9c 2 i 388 HoBGHAR ShatRBgut

aaaagcgcaa ccaag

tct
F8b0 AR R g ARt 21120

tctagtgagaagtacgutitcaaasacctettaaagaa teatggaaagliseadtecetiaegutag citcts o

@3%%%6%%3%8&&%99“%2@9

tcgggcacct ttgcctggge aagcagaggce tcacaagcaa
ttcaacacaa atitagtitca taaatatzaa

agaat+HAYC2AAALIARCCICILE, ggatatgloa aacealt

gggatiaaaa aaaaaagica grgotigacyg

cagtttgcaa
gotttactty
gtgtagctga
ttctacttag
cagttagtaa
ttaaattgca
gattgctagy
ataacaatgt
ggatgacctg
ccagatitta
gaatgcagca
ccgaagacct
ttcacttgcc
gcagggagat
actactcaaa
aatgtcagga
ttaaactaga
ttacacctct
caaaaccaat
ggacatgttyg
cactaacgct
acctgegage
cacttctggce
tttgtttatc

atgatcagct

ctteattttt
tagaattaaa
gcctcadagg
ttgcatcttt
gaaatgttga
tcttttatge
gattagagat
caaggcagtt
ctgaaggtga
aatatttgtc
tgaacaaagc
gagcaagtaa
tttetittct
gtgaattaat
taagactc
tgatggggtc
aaggratttc
gactattaat
tacattttet
cacaagtgca
tttgaaaaga
taaactgatt
aatgaaaatc
ccttaggcty

gcacctgeaa

tttcagtgot
ttagtttgca
tcattctgtg
aatcagitad
gggtaatatt
tcotatygctg
aaaccagaac
gttagatgta
ggtttttgott
actgaatagt
ctagctteeg
gcgtgategt
taattttott
gctaatgtga
caactagaag
atcttctgaa
attctgctac
totytgaaag
gtatgggggt
attgaggtta
cctcagetgyg
gcacctgagg
cttccagtaa
taaaccattc

atgaataata

ctttataaat
tctatggaca
gtatctgcaa
ctaaacatta
agtcacccag
ttatdaaacy
aaccaatatc
tgattgtgta
tgtgtgtaaa
ctagagcagc
trttttttet
accttaacqge
attgtttaaa
gctggatage
ttctttcret
ttttgggtty
tttcagaaas
agtgtgcaac
agtaccceca
tggagctggt
aattagtact
catttaacca
tctggetaga
tttctaaaaa
agtatctcac
atgattctay

tgtitaaaat
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ataaagtita
tacagtatct
tggagacctt
ccgrttatat
ccatatgetc
tEttctaatt
aacattcctc
trttacaata
atctaatcag
tocttettgat
cegtggectg
tacagtgtac
cctgttgeag
tttaagtgtc
ctgacaatta
gtttgatcaa
tgaatgtcta
tgaataatga
actctgcatyg
tratatcagc
accagtggaa
gctgaacttt
tccraagttyg
cacataaaac
agcctctttg
gaagttttga
gtatatagtt

actagagatt
gaacatgtit
tggtctgeca
agagtatata
ttttaggert
aaataactta
ctacticttt
aaagcataat
ttatgttgee
gataatgtag
cttaaatgta
atcacaagta
tttgggtcty
atgctcttag
agcagttgta
gttttatgee
aagacagaca
grgagtcaaa
tctatgettt
ttatgatcat
aaacagctga
tgcttcataa
tcacctettt
ctaattaagt
ctgcaaacat
gttigtctat

argctgtcaa

21300
21360
21420
21480
21549
21600
21660
21720
21780
21840
21500
21960
22020
22080
22140
22200
22260
22320
22380
22440
22500
22560
22620
22680
22740
22800
22860



gcagaacagc ttgggaagga gcctgctaag cgtgtggcaa gcagcagatg
cgaatctggtl740 cacaccaacg tgcccagcag cgtacgcgct cctctcgecag catctgegtg
cgtggagccal800 gggggggagg agcagatccc tgcagaggceg tctgattcag
tcctcaggga gcttctcaagl860 gagcactgca gccacttcca ggtgtacctc tttgtgaggg
agtgcgtgga gcgggtgatc1920 Page 15 eolf-segl.txt cccgecgagce tetggggttc
aaaccataac aagcgccggt tcttcaagea sgiyjanagcal 80 ttcatttcca tggggaagta
cactaagctt tccttgcaqqg tgttgatgig gaagatgaga2040 gtaaatgact geatg

RS G S S U R

aacctogiigpchbir fredatacragtybtg gattigiaig oo g agtigs teagatcati2 960

aaagaaditetatalg.agegagacerdgtianaglaRagiatgitdd2n: tetagtace gaaagigtalay

ttgggccaag ttacaggaca ttggaattag aaagcatttt2280 gccaaagtac agctacgtcc
SR R R R e (e T 0

ccaagggjatectitesatieee addd tebgrggbet dadacecett 2000 gtcaghiatyet geggtg gt
gaagt+19220GAGR8AGY9AG6R AAYAGIPAY AACRARYAAGE40 agtccttt 23220

ttttcttaac ttttigtggc attttattat

agttaatcce tettcataty gaaaticice

agcagaagtyg
agtgccactce
aagittacag
ttactcctgt
gcacacggyg
tgtgocagad
gaattgcatc
tcagtgectt
agatcttatt
tgacttgttt
aggcaagaga
caagtagact
ttgtgtogatt
acagcacagc
ccttaggtig
gactgtictg
ttaggcagcet
tttctgaaaa
ctattcicta
gtcagagtat
ttgtttggca
tggtgttgac
gcacacctgt
gaccttactt
taatactgty

taaatctatt

teatotttga
ggatgtccec
tggtaagatyg
catgtcttct
gtgtcagtga
gttatttect
ttctttcece
gaaagcttaa
atgggtrttag
tgccatctgt
caacgcagca
ctaaacatty
tatctecgtt
tcgggagtct
tcttacagty
ctagagegat
tctatgggaa
gtgcaagtga
taccaagoyc
gtcctggtac
ctgcctcaaa
gtgttccaty
agttttgagy
atagctgtge
agggtgacaa
tcattttgtt

cacttttgyg
agaaatgtaa
ttcaaagtag
tgtctgtcec
tagccectct
gttcatgtog
tcctticcaa
ttcaggtgtt
ctgggttaac
ccagagacga
geagagcttyg
cottatttet
tttttcatta
ttcatgrtta
tgtgtggatyg
gtccacttyg
aaaaaaaaaa
caccgtaaat
ttggcactta
accaggttgt
gacaaaggac
cttactctce
gagctgagag
ccaagycgag
Cctaaaacaaa

ttagttgaat

acaaaaagga
tagcttgeac
agtattocay
tgggaccaca
cacaaaccec
aagaccataa
rggcttggaa
actgtygcget
gittgcacayg
tccctcactc
agtctgectt
cctgttcagt
ggcectgectt
tecagaaged
ctgagectcy
gcataagdggg
gcttggacig
actatctgtyg
cgaaacaaaa
aagagagegc
cagcgtgttg
tgtccacgag
tggttceoct
cagctcttca
ctgaacctat
ggcacactca
ataaaatget
tazatcaaca
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aactttgata
gttaatcaaa
gtgcctaaac
cagggtaaca
atcttgttta
aggaaggaag
agggctacgt
ttcacaatygy
tattcttaaa
gaggatgcct
tctogageate
gcagaacccg
ctgteetigt
tacacagtct
ctgtaaccag
agaaagcctt
atacttcttyg
gaacagctga
cataacaaaa
cttttacect
ctctgcagag
cagccagagg
gcggtaactc
caaagagccc
ctgctegtta
cacaggtgee
actgcttogd
aatagagtta

ttttagtcca
tugtttggtc
atagccacec
gatcrgatca
agcatctgga
agcatccaaa
gtgctatcce
aagtitaaca
ttgaaatttc
ctctttectg
ttgcagcaga
tgagctcetga
atcatgaggc
ttcactggaa
ggagagagaa
ctggaaacgt
actatccaag
tgtgttttit
aacccygeegy
gtggtcttea
ctgteccgea
ggagtgaatt
tggttootee
agttgggctt
tcccagaggt
accttttgaa
aaccagtaag

gaccattaac

23280
23340
23400
23460
23520
23580
23640
23700
23760
23820
23880
23940
24000
24660
243120
24180
24240
24300
24360
24420
24480
24540
24600
24660
24720
24780
24840
24900



atgaatcact acaacatgca actgaaaaat ctatttagtg tgttaaatta tgaacgaact2520
ataaacacca gttacatcgg ctcttcagtg tttgggagag atgatatcta caagaagtgg2580
aagacatttg ttaaaaaggt tcttaaatca gatggtgaaa ttcctcattt ctactatgta2640
aaggccgatg tgtccagggc ttttgatagc attcctcacg ataaacttgt ggaagtgatt2700
tcacaggtct taaaacctga gaaaaaaact gtctactgca tacggcgcta tgcagtggtt2760
atgatcactg gaagtggaaa aaccaggpagdtatacagga gacatgtttc tactttcaag2820
tagctigpatiratie tagaealgatrGEERtRtg R c o myEjdgtad citatrfcya288e’

tctatafatgcadian tagigaredQagetianpidicgaioaga: caagiocapg tetatiaat29d
ttttttcttc aaat%c;ttaaa taataacatc ct aaattgta C ca%cta

taacatact tgac LLcTttrrca, gttgrrgaga t i aczggcngtc’ta%328880
?gc?cfﬁgqaa?fccgcaggg c%ccctt?tg caggcﬁgc ?g agcit g?gctaaatgga 0
gtigtggrtaggaaatacaddtiattadagigdggtacagaagyatgrgagicetganecytetcattd120

tcccgt AYOAGHE Joctigliac AcereAS R ACACAIBCaR dareiicrt-aaggacieta3isiho
caatgg& ca ttcctgagta tggctttttg ataaacccca aaaagac% ‘_E[% gtgaatttt3240

Eeacte it att At CAdA Gttt c A R iRAAR Yt EEEA G W iRt 3500

aacgacGeatogteiggettatiait ggatacacag deacttyage titactgty a dtaetcoage 336820
rrrrgeiRIEQORR fiiciaicag gleageict cccaal CRRAGROANC AAQi9AaaRa3s2 0,

tgtggcagic
ttcottagtt
atgctaggtc
aggagagaga
ttrttctgea
tattttitic
aacaggagct
gcagaaatac
ttitgtttact
gaattatcca
tcttgtotty
attttgattt
gtgagctccg
tgaaatagtt
atttttaaaa
ggatagttgce
tcaccaagga
aaaaaatcty
aagcagaatg
taaaaatacc
tgaagaagta
aggctgtctc
ctcttgaaat
acgtttgtrta

ggcctgagoy

aaatgcacta

tgtatgaagt
acatcaaaat
attattaatt
gagaaagtcc
taaacaatat
agaagtgcat
rtttattttg
aaagcatgaa
gagtcctatc
cccececttgt
ftcatttata
gcactatgac
gagtctaact
caagtactgt
tergtaattt
acctttggot
gctgattcaa
ttttttttta
tttaaaatct
catcagacag
ttgtaatgtt
tttaazaataa
tttcttagta
tctttgtaga
aaagctatecg

agtagtgtéc

Ticttatctt
tagagaggag
tttcatctgg
agtgttgaga
cacaaggctc
tattgaatac
tttrtgttaca
agcatagttc
tttcacaggc
catatgctta
ttttagaaat
tctaccgact
cttgcagiogg
aaatgtaaaa
aagttttata
gttataaaac
gcctectgga
atttttttta
agtitaagtt
tgaaattgec
tactttataa
gceccataca
atatttttca
gccrttagtce
aaatacttgc

cgtattctgt

accagacata
agaccttgga
gtctcactas
tctgtagaca
ticggtactg
atctgtaaac
gcatatctot
aagtygctcty
ttcaactctyg
ctataactta
gTaaacaatt
attgctgeec
taaattgctt
cactttatga
trrtcatgaa
atgaggagca
grtgccttat
ttttttgage
gagctattca
ttttaaattt
gatctaaaas
tctatgccac
taagtgtttc
agrattgtgc
gtattctata

tttggc
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tctgcaagaa
tgtigagato
cctiataaca
aaaaaaaaaa
aaatgtgtat
atcatcctac
gtgatcagtg
atagcagagc
gtacaccagc
ttgcatgtac
agigcaatic
ctggrtgegat
aaacctcatc
tagggaagtc
caagtgtgat
gccagttaca
cgcrgtraaaa
taaaaggaga
ttrtetittgy
aaacaatttt
acaaaaagta
tcattctgta
tgacagtgaa
catctacaag

accaaactgy

acaagtgcat
tttgecatttt
gacatagggt
gaagctaaag
agcatgettt
attactitct
agacggggaa
tttgaaatgt
taaaattgta
aatatacaaa
tgcactectt
tgtgetgttt
aacccagaac
tattagtaat
tgtgattaat
gtatctgtaa
gtccgggtaa
tggaatgaca
atttttictt
aatatatitt
ctttaaataa
tattaaagtyg
ggcagactct
agatgataaa

atttcagaga

25440
25500
25560
25620
25680
25740
25800
25860
25920
25980
26040
26100
26160
26220
26280
26340
26400
26460
26520
26580
26640
26700
26760
26820
26880
26916



aacatgaaac acaaattggt tgcagtcctt aaactgaaat gccatggctt gtttcttgat3480
ttacagatca atagcgttaa aacagttttc attaatgtct acaagatatt tttacttcag3540
gcttacaggt tccatgcctg tgttattcaa cttccattca accagaaagt taggaacaat3600
cctgatttct tcctcagagt catcgcetgag aatgcatcgt getgctatte tatgctgaaa3660
gctaaaaatc cagggtttac tttaggtaac agaggtgcat ctggcatgtt cccttctgag3720
gcagcagagt ggctctgcta tcatgccite actgipaaae tgtcaaacca caaagttgtt3780

<210> ¢
<211>

gaatgct tgcttaagec cctgaagtic tgtatgacac agetattccg gaagatccca3s4o

<212> agggatacta aggcactact gaagacagtg acagaaccat ctatttgtca agatttcaaa3900
<213> geérarcctygraetyaB915 Page 16

<400> 3
atggcggacy

geggeeeoge
gtegtgcggy
gtccoccacg
agcgaagica
acatarggat
sacgigtaca
gaaacgctgce
atctitatgce
cttatitcge
aaacgtagta
tcaaagtcac
aataaaacca
'tccaatgcag
ctggaagtca
aatactgcte
tcacgttcty
tctogtectt
tetttectoe
ggatccagca
atcgaaccgy
ctggcagagg
cttctgtatt
ctgaagggta
ccgttiggoc
cccaaacgct
ttcccttacy
ggaaaagcca
gcagaacagc
cacaccaacg

g8949494gg6agg

gagcactgca

cggagocctt
tggagacctt
acgacgacgc
gogeccgega
tCctcaagagt
actcctrget
gctacctgec
tgagcaggat
tggttccece
aaaatgtaga
gcttgcttaa
gtcagtcgaa
gcaataatat
gtttygtcage
cggctaagag
ctaatgtaaa
taagtcttat
ctttagttca
aaggagctga
ggaagagagt
cggaaagtag
agttaccaaa
ctcgcaggta
gtgaggcagg
aaaagcgcaa
tCtgyagaat
tagctttctt
agctygctcag
tigdgaaggoa
tgcccageag
agcagatccc

gccactteca

cggogoogty
cctecggggg
cgectgetac
catcccecegyg
catgcagagyg
ggatgaaaac
caacaccgea
aggggatgac
tagtaactgt
atcagcccca
gtatacgcag
acgcaggcaa
acaaagccta
tacagcacca
agcaagatta
ccagagtatt
taaagaaaaa
caattctcat
gagtaacaga
agagatacac
ttettcagga
tagggtttte
ctggogggaa
tgtaaagcga
ccaaggtctg
gagaagtacg
gagacaaaat
tcgggcacct
gcctgctaag
cgtacgcgcet
tacagaggeg
ggtgtacctc

ctgggcgecoce
ctgggagaga
cgcaccttecy
cccttcaget
ctgtgtggga
agttctcact
acagaaacca
gtgatgatgt
taccaagtct
gcgtttgtta
aaaaggctaa
agacttgaag
gggtccgety
tccttaaaaa
gaagagaaag
cceaagagge
tacatticic
catgggaaga
catttaaagc
aggcctatac
cacaaaaagc
ccatctacaa
cgtttcccaa
Ctaatagaaa
Ccacagaaaa
tTttcaaaaac
tgccctette
ttgcciggge
cgtgtggcaa
cctctegeag
tctgattcag

tttgtgaggg
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tgcogoacty
gcggogecga
tgtcccagtyg
tggagcagtt
aaaagaagaa
tccaaatcat
tgcgtatcag
atttattgga
gtaggcaacc
daacaacggcet
cgtttcacag
ctaatgtctc
ctctggaaaa
ggaagcttgc
agagggagga
atggaaccag
aaagaagtaa
agtctgtggce
ccagcattga
ctcggttgga
aggaaagtcc
tatacattga
aatcctiect
cgatattctt
aatggagaaa
tcttaaagaa
ggatatctga
aagcagagge
gcagcagaty
catctgegtg
tcctcaggga

agtgcgtaga

ctacgegcay
ggaagccgag
cgrggtgtagt
atctagtcag
gaacatcctc
gcecgetotca
tggcotetgy
dcactgtgca
aatttatgaa
ttcaaagcac
acagtatctt
cagcatgaga
acagagtagc
tagggaacaa
acaggctrtgt
ctgtgtagca
cagtgatatg
agacaaaaqc
aatgcaagca
rtggatacca
cctagetcat
caggaagity
attgaatcogce
aagccaaaat
gaagaagctt
tcatggaaag
aaccattttg
tcacaagcaa
cgaatctygt
cgtggagcca
gcttctcaag

gcgggtgatc

120
180
240
300
360
420
480
540
600
660
720
780
840
900
360
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920



cccgecgage
ttcatiteca
gtaaatgact
caccgitacc
gttgagttgc
ttctactace
gccaaagtac
taccttecta
gtcagaatga
atgaatcact
ataaacacca
aagacatttg
aaggccgatg
tcacaggtct
atgatcactyg
gattttatygc
gatgcaataa
ttttttcttce
tgctctggaa
gacatggaaa
gatgactittt
gcaatgogea
tctgrtgacy
ccatggtygto
tattcctgta
aacatgaaac
ttacagatca
gcttacaggt
cctgatttet
gctaaaaatc
gcagcagagt
tacaaatgct
aaggatacta

gctatcctgy

tctggggttce
tggggaagta
gcatgigget
gtgaagaaat
tcagatcatt
gaaagtgtat
agctacgtec
tggcatcaaa
goggtottgt
acaacatgca
gttacatcgy
ttaaaaaggt
tgiccaggygc
taaaacctga
gaagtggaaa
cagacatgaa
tagttgaaca
aaatgctaaa
ttccacaggg
acaaattatt
tgecttgttac
ttcctgagta
atatcccaga
gcttattatt
cttctatcag
acaaattgot
atagcgttaa
tccatgocta
tcctcagagt
cagggttiac
ggctcegeta
tgcttaageg
aggcactact

actga

aaaccataac
cgctaagett
tecgtctgged
tttygeiaaz
tttctatate
ttgggecaag
tttaactgea
gcteegttte
tgaagcacaa
actgaaaaat
ctcticagty
tcttaaatca
ttttgatagc
gaaaaaaact
aaccaggaag
gcagtttotg
gagcttaact
taataacatc
cteootttty
cagtggggta
accacactta
Lggctttttg
gtgttccgaa
ggatacacag
atcaagtctt
tgcagtcctt
aacagtttic
tgttattcaa
catcgctgag
ttiaggtaac
tcatgecttc
cctgaagttc

gaagacagtg

eolf-seql.
aagcgeeggt
teettygcagyg
aaaggtaatc
ttcctatact
accgagacca
ttacaggaca
gaggagatag
attcccaaag
acgttgagea
ctatttagty
tttgggagag
gatggtgaaa
attcctcacy
gtctactgea
ttatacagga
tceeggettc
ttcaatgaga
ctggaaattg
tcaaccttge
cagaaggatg
acgcatgcaa
ataaacccca
tttaaacagc
acacttgagg
tocticaatt
aaactgaaat
attaatgtct
cticcattca
aatgcatcgt
agaggtgcat
actgtcaaac
tgtatgacac

acagaaccat
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tcttcaagaa
tgttgatgtg
actttgttee
ggctgatgga
tgttccagas
ttggaattag
aagcgatcca
tcagtggact
aggaaagcag
tgtraaatta
atgataicta
ttcctcattt
ataaacttgt
tacggegcta
gacatgtttc
atgagagtac
caagtgccag
agcgcageta
tttgcagett
gagtcctgat
gaactticct
aaaagacggt
tgccaaacty
tttactgtga
caaacagaac
gceatggett
acaagatatt
accagaaagt
gctgetatrtc
ctggcatgtt
tgtcaaacca
agctattcog
ctatttgtca

cgtgaaagca
gaagatgaga
tgoctctgaa
tacgtatgrt
aaatatgett
azagcatttt
tcagaaaaaa
aagacccatc
agcaaagaayg
tgaacgaact
caagaagtgyg
ctactatgta
ggaagtgatt
tgcagtgotrt
tactttcaag
ctcattgcga
tctatttaat
ctacttacag
gtgctatgga
ccgtoteatt
aaggactcta
ggtgaatttt
tcgtttgatc
ttactccage
agcigggaaa
gtttcttgat
Tttactticay
taggaacaat
tatgctgaaa
ccecttotgag
caaagttgtt
gaagatccca

agatttcaaa

1880
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
3000
3060
3120
3180
3240
3300
3360
3420
3480
3540
3600
3660
3720
3780
3840
3900
3915



