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The primers shown in Table 1 are used in pair wise combinations. For example, one could isolate a TK-
encoding DNA by amplifying with a primer pair in which the first primer encodes the conserved amino acid
sequence beginning at position 55 (as shown in Table 1, this first primer would be a mixture of primers that
comprise sequences that encode DPGHG and sequences that encode DGAYG in all variations possible due
to the degeneracy of the genetic code) and in which the second primer comprises sequences that are
complementary to sequences that encode the conserved amino acid sequence beginning at position 220
(as shown in Table 1, this second primer is a mixture of primers that comprise sequences complementary
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start of the coding sequence), coding sequence, and poly A signal. The
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flank the inserted sequence with FHV sequences; in the case of targetted
insertion within the FHV TK gene, it is necessary to insert the foreign
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whi ch | Sdeivei floyh dliRk Aérbeadiirisss, F8peRialOOhgly-6Xpieeesa promdtefsibé wellfae eHoelderigdd fom Such
pr ondhEr BHV, Bspetially thdMmaiiecapsis piteiPdens pimplanand the gigevbotsin mématers\id.gc,gBcargche

i sol at edhoimologoes) asm d pRB403, described by Roizman et al., 1982, Proc.

Nat | . AcadA ngmber of Plashiids/cortiflifig the exession tdssdBastiéscibed inr Tablei3onseftechigioniet FHVt he
cyt onmegallogeneef terpresditcitvention mese qonstucieds Th¢selpidsmids anstrpferredcta ras insertienovegtorsd

f rom pl akestuge yiEmyEDMpined@ith TKcnositive] AR cthéy plasmidsnfilf ingert thetexprpssion egrg@te-cogining

41: 521i 580 geng intg, the JllK-positiya AHV 1p ¢igldra E-misks FiHYa ghatepntainp the expreesion cassatter Thiushe

Sal | siipsertin V?%rﬁ%@?‘tﬁ'“spﬁﬂl ?‘P’P?ﬁ@ér“?ﬁq"emvmﬁﬁ thg (MY @ wrmt@ Pas'P%‘P fosite
exi sts Lff%? F’@é?ﬁ?'?“r%ﬁ?‘? ter and the FHY TK cr| bed

above, {gertiag ' hP’ ‘Eﬁ' "'"P s"f'TV ?ﬁ"? 'Fi

ECORI _si s@glrg "T .P%ga'ﬁ“ ? “ 2 97
fﬁgﬂgzotce 2:243- —gizrags ?f A dfg' _? lca :n
descri bzgg @gitﬁe é,cé% zostekfw PESE | r I % ‘?LV?B—%A3 t-l-oﬂd §cé d
assay for ?e%u&l @Bﬁﬂﬁéﬁ%%n&&iw S‘ysiﬁfla&iﬂg bubcdrfilént nﬂ&r%ﬁ&&éjof@ﬂﬁé cGl%'anﬁ FHV at
(avai babhe my &-ﬂﬁw S8nfébiGis! GeAD arbiHRRestdd! vitidh ﬁ\e% i bfebt (CRE) Had reactelf nddudy! | Ve,
Rockvi | | @ytophdrhiéé| vitel CONA ROebtalnbd by 6l A6rhoving Ccolt (e && HyONP-i0) BRAEA B tlohting ¥  OF
HSV1- i nf@foblaamyﬁse@orcﬁihl 10 lugiNpioltMadd ICEndVERZoE SBS FBdlirh abdelyl 3GitadF fof tWolhadts Bl
Spaet e e37-6] The vitd) DNA islpuritiédity|sodidn® iodid® dehdity, uittabéhbiifugation. The DNANEIheN dialyzed and

r ef er enoged difketlyrie Banksfoctions 16 gelppteb@ehbinantsTabl e 3, bel ow. 40 Table 3

Bet a- éal acTogerdatmevitip escohbimantdCthe plasmid contaiiingnthe) bxpepssidibeassette inserted into the TK

Vi rus gene isNcatrensfected with HEBV DNA using the Nalaigm phosphitei\préejpiiation @vethod (Greham and
[err] vander Eb, 1p&).rt)ug of plasmid D[\le |anq 3 @bl FHV DNA ara/eqprecipitated in 125\faM §aCl: and 1X
CRFK Hepespytferad ishlipe (NBS) at mom temperature fog 30 minutes. This prepipitale is added>®R a 2% ¢e?
None subconfiyary dish of CRFK cglisnwith 5 ml ofp\EM anedium supplemented with 10%H6W erum
FHVt k3 (FCS). ﬁ}qqugr hours the cplis\ arq washeq-with RM@QMO% FCS) anq/jincybated in 15% gI%'qrqg 1X
CRFK HB colls ﬁatwasbgg ta@@ mcuba'fes in ylgfne(aoes FC§) til compl

None detecte vnrus stoc ish d by freez pg W tlon P gre |solated b |on
supplemented with 0.5% agar CS, 100 1 nq}.él}yg\me arabmosuc\eé? # X-gal is

%IK E @ r 48 hoyrs if beta- galactosl vnty is to ed. Blu dgvelop
EPO 424;17 gg in |o Y%nd a écked transferredtg?1ij | of hf%: lgf%g% .ﬁz oé:é%q b%é:se{:n
FHV- i nf &&Fls andr§ eﬁ @h o ra

expresslon

[err]-ga a Ciﬂ&ew%%afvéﬁéﬁ‘ iraepidqdh bnE cﬂ?k’ "BisCih - the! PlesdAbd) BE P00 aifihil AfhT Yo
report eCih;}n{idnﬁ%ﬁbgd‘erﬂ?ai‘ﬂl&&tf&drmﬁhds%wiﬁla& 8 widRlainBa f3f Bdla-galARiBSiA4s6 BRIty t@f the
bet a- galifhidmg HdhRMeGMICNIEHIERFXIE GSbrdmé-B-chisto-8-indoy-Béta-DRiXctEpPI4REsRIBEIN eQighr N
codi Ng sR6HaRN&ECdestibbd b ISpEis 8t aAl) 18870 IPRS & AGRS Soit BR7418-3217C Appréidindtshe ivedS 5
descri bawraiosn) top tROST-fesethnt ATK-ANLE FHUL Rafusd Etbifedofor bate-gglcRRIase 6xPMSESIni ON

t hat i s davsldpadthe bfue icolordmidative\oAthe pragdnt@of ba@alactdsidasd\activitgl on-Righl.indidatoeplates .

pr oot erthedehdriises rarevpiagee-puriiessasadesdrined-ddove. Mhese Viedesc@dpiless imsinthe ks D-rdsistaot(Et | n

t he c®ngtinusk end ketarfalasiopidesepositive Phewiybese Ihé dnsertioneof| the tGMY iEe prombierietitgaléédV/s of
t he pr edesidasd expeesgidnnassetiehwithin theTK gehe of the FbV @erpmeds canfirched by Southarmeanalysis ofe s

vi r uses,FH¥sgraemig| PNA. skhisoyiiys \eam pp rusad; egl ap raienvated SHY awcsips) (and; Sete-gejaciosidesei ved
from 10 W’%S’Mh a1 ¢ ﬁﬂ@“ﬂ'ﬂ?‘ﬁﬂ tha etp-gal qsldﬁeraeg%w@ e enveloes gonp @f Fal¥

gl yco Pr (syléqrqpppl} Within & 7K sertl Igsmi @ll s ynﬁgﬂ@g methods, a recombinant TK-minus

FHV of the present invention that can drive expréssion of the FeLV enveiope gene product in cats. Such a
recombinant FHV can be used as a vaccine for FeLV and FHV.

Convenient methods other than TK-minus selection to select the desired recombinant virus are feasible
as a result of work described in this application. As has been done with recombinant vaccinia virus vectors
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A nunber of plasm ds containing the expression cassettes described in Table
3 Insérted into the FHV TK gene of the present invention were constructed.
These plasnmds are referred to a¥R®42F T8I vect ors, because when

reconbi ned with TK- p03| t [ ve FHV the plasmds will insert the expression

Eiﬁ/stet;e( ontalnlr}_’? @)Iécgﬁéetcv%ée%m \y?ébedaTKmnus
Conca "%?tééﬁ?g?ﬁ %%s; o ;}te‘e i qﬁf%tz@ed

t(za ri Veat% Rg rodi @r!scr% E%« ﬁ% ng °Aéff%°
irkt

P& Célh\?‘l@ pro Yilabto epfbsSion

using maﬁ 3 al%hdma hahe EHY F ﬂ'&ﬁotg'ﬁﬁ} N8 %&Qﬂprﬁgsloﬁ asséttd BV Pres

si npl ex ééﬁe% dSetited Bbdve GRd ?e@onﬁfﬂ'laﬁtr%e?&ouﬁ belsoih WithX= -232; Roi zman
et al., 1990, TibbitvekhoRapd G dediet FTRRocBinbiint e v.nceanl " taétaetaraagous

Roi znan Skpradbion casBeld, is [iRurtedBiithln. thStTRNGEAS, Ahenad ingnBtional: Y/ TIO @éne Eaar SO Makited
Pat entio Peleéwhe@lin 18 géhbre. ST urrdnoantirnaipesiirusitherapyldBthrodgh iadineion AR gbad) 8 mby bel)
and by Ldestaktd tosihclyde lOf8nictiorar UK gerdainh Ithe Yaceitk st@mni ThidHasIP Gecd3Hd0e ini the tiwe of
vari cel | aurmotiyt guproved resorsbjrmhteTK-minnd pestudavabins il inesafedbameriza,cOmbidfdc IPRVY).

i nf ect i ngttewdtion by | vireatof teNTH-tmines phenbtyroRad taebitainedi livhinteiriptieg @ SFHVOTK gene,

mul ti pl i eagarglegsfof thefsite of ijegsationDef] thesexpressidnpesseita. ckdditinanthe parentsf FUY) sirusicen itsbf ect
( CPE) "habe pitenedtadhraygkiothanmeans;tinsiepandent ef the Tﬁﬂewnv@ﬂwwaf?@@dwemﬁtﬁ% FHv
renovi ngV'Glé?sIafm'GGW@P“ll? W‘ﬂ@c‘éﬂéﬁr action and treating the cytoplasmc

fracti onH\é\%Tt‘lg 3&%)&1 'E@T t’ﬂ&%‘@aﬁﬂ' Eﬁr'gs% %ﬁ%ﬁ&%ﬂ%%@ jing !’g‘l’e't'lf"'%t e)
f t I viruges i I i i
u?[ r a\ggnFWP;"ﬂ ég"tggr‘f 'J*ﬂ °'1"§s th Sy’?é re |:g w\ 7 apip :lse:'nd 'ty
t\r,ans 2] ac 0 hﬁ v or d:oncerns]i%vgvéz%( gonSI ler .

r econbi n§ 5%‘#% &5‘ ta.w g t“f’?é %‘Z‘ﬁl"’@éé’““& 55%’8? ST T nt o

the TK ge%zel:o?nb%g J %&Qn % L%H‘&E‘n@i&&’fﬁ@%%
precipl g s‘% el Vel & 2PNA
and 3 ,{ €A we'd co bﬁFr@EHiE Eycus%tm%c% .un’n’bh

buf f er ed gifRdm, L. GRPRY. #hddr EBIMMOREL Nl U‘Eéhn & foP erﬂséwto?fﬁﬁect i %fﬁl{eﬁ&rtrw ate

i s addedpiAr, arraégycsn? 456UBTOPlobeng Wfrude&ht KenCat byRopéthichetfoct Was Qidéyiahd

medi UM S REHIERNER plaineh whisbigbdlin Balpreserieh WMaP. THeéSied AbsmMBinahtOWus asIT S,

t he cel | rlemtifiet byasdtionvéntidhutibdsd/ar(all/18/0Ckhstctiamof redombibant tkekHVN 15% gl ycerol , 1X
HBS fes six mnutes. The cells are washed and i ncubated in DVEM (10% FCS) '
until conplEel¥ ERielbpe dmsexties The virus stock. is harvested by

freeze-thawi ng and sonication. Plaques are isolated by incubation in Medium
199 suppl ement edy W ghegr 5% ey, 1% FCS, 100 [err] thynHaaammIabi nosi de
(araT). X-gal isjadded (300
activi®ty is to b detected
i nfection and ar
soni cated and usgd
pl aque purification|is_repea Q_L_m_to_gg_n_emt_e__a_ ous viral
S\LOCk Progeny virus were harvested and pl aqudacenSV¥FK cel | sTKn t he
presence of 100 ug/m araT, a thym dine anal ogwéYthMQafcts for TK-m nus
virus. Plaques were stained for beta- gal act osi dase activity by 45 including
t he chronogenic indi @&t or X-BaWV

(5- brono- 4-chl or o- 3-i ndoyl - bet a- D- gal act opyranosi de) in the agar overl ay,

as desggr theedlaghitn aHAE foBreSdntstn. FHV GBS recdibitant VNG (FHVAG2Ghe sdgliencefhont thé EcdiA 7.
Appr oXi NaieQd the Hindfl RE inCREhyr0ialke kikdse GbrR A% BdendBRie8, lakéHuating the!irid) An BXi¥esBibrquES
st ai ned ¢d3setth @icldigpiha FHINVSEPEE Genehbd béuh InsorfodEnsedrenited i 1Al cBdsbi® i AbrA ithe CMV

i ndi cat i menediteteaty fane (HiomEenOdt al) PNAS Ba:bEDeA68 $1964)S Thegmlyadanyistion Bighal gas isolated

i ndi cat ofronp | p@INe S[Spaetbh argle Mucarsiis &S Vinal.c 52138040 (1985)). fGREN aeils thissted | visth dthia v .
Theseswi synthesizedel gn88. bot h t he araT-resistant (TK- so mi nus) and

bet a- gal act(Tosibtkinsgenptissandi hiechgrhical confiyeation Thab thenidentifiedotk gene teneod@FHY Bk, we

pr onot er ¢dpgttugted B ppcombingnt GRS dén ehigh dhes tkogpding Sequence hidt beep radditiedrito delete thef t he
FHV genofsiepsideciinging dlerpain ¢f jrelgdicheik mrolaim| %SI s of FHV genomic DNA. This virus
can be usedhedacigiialyplaseid, pikaFeoBipbingll] -EEGY Kﬁ?ﬁ‘&"ﬁéf‘*’a—e R 5(’,‘Yd§|9&§sé"de F'%& on
vect of P@P“sdﬁ?'% the Bl f"&é‘eﬁé H't°""@?' 'I’? '%‘@t by cefingJeguance g@?’(@e'\/ﬂ“t

en g e A

|nvent|oﬁsTﬁ% M drive expression of the FeLV envel ope gene product in
cats. Such a reconbi nant FHV can be used as a vaccine for FeLV and FHV.
Conveni ent net hods ot her than TK-m nu$! sel ection to sel ect the desired
reconbi nant virus are feasible as a result of work described in this
application. As has been done with reconbi nant vaccinia virus vectors 10
EP 0 427 788 Bl (Chakrabartl et al ., 1985, Mol. Cell. Bio. 5:3403-3409), a




the TK “gene, and these two genes can be together transferred into the viral
genome.” Reconbi nant viruses are then readily screened by virtue of their
staining with the beta-gal act osi BB9A2788Bi c chronogenic 5 reagent X-gal.
Thus, for exanple, the CW IE pronot er / bet a- gal act osi dase expressi on

cassette cagn be |nserted a v‘ﬁ }-%m L rmter/Fe / veI ope. gene
pha |
pr oduct ﬁﬁomo‘a ﬁé g an?n?swrusglen ﬁgﬁlﬁeﬂlces %nd
s’ ify

recontt ity el E’;@ﬁ%ﬁa‘ﬁ" "; 2 col by, |
the het qﬁ'&iw Q4 %Péoﬁnﬁﬁh p me rtaﬁous%tuu.eéﬁardta W&én ugﬁm&ov.aehen a

fURCH I ONingdnNeiddtiod) B5HsC 8 rBiSlicAtiBs BF 1@ FHvO R.FE loeriil E:Q: PIlidrkRe hﬁ?ﬁﬁ{fﬁnd A3
current \uinias, 8 RS Runian' HiFpebViaseB Pitisedfer, Nolw Yord| 98812 pp. BBT-6a20 B wd haudEL36d tist MBY
be desi realaktdn tribiiod Ab UsbfiteRspohtasbusOke| FHVKAGERistaRt VirlSos WS stonsd Ibitirdbstrictidh S
has not dagaiciékes enalysis tid? BheCritésandf of @I ECORN-HYAIM BEIEHON.ON ar£TCedknt Aiibos ldkariihdd S
pseudar adohttifedvihé Expetted daldtios Gné aiisAwaRIfurthar, plédua ipunfiad antRv3s. dediphatsdlRHVI-1A8. Ay

Vi rtue odxpdctod, thd<6.a1kb EsoRD iregnaeint/(dataibing tHocFHYTik génedirebyced int stzorby pbprovdmatéle 345HYV TK
gene, r epdm BH\eEIS (Bi§. .he site of integration of the expression cassette. In
addi ti on, Theecarplaressterd|phérielypes ot EidV-tidrwastebesn toj be atijbutablet toraidefent] int tkrkyudjtectot her
means, ieanzkmstiaksan of §¢ activitip inTaxtraptsnb infeClad oelintResuits bl thesp pesdysd(Eid. 2) condimuthe edT-FHV
vi r usts registant FH\G1iiSrte he defisient dns tkprymaticoactivity sThust igenetie; anddtlockamjcah analysiy supperts f or
vacci natthe Assignment tased onpthe dedueecjamigo a¢ig seruprce. #1dr epteblishercingtthe dfeqtified iopnea
virus. PPN ¥ates well in cats, and attenuated viruses are in current
use in vaccination. Furthernore, the virus host- range is restricted to

f&l/lﬂfegs xamp?gfﬁ"ﬂﬂ’ﬁ"gb“aék ?‘Pé?f’mb‘?‘gggﬁt |y known to |Ef elct hot her ani mals and

2 mansand .t Qus does not o same publ i heal th concerns gs o

sace B g.nw;réﬁ ﬁ%@éﬁg i SR B o
Recorbi 0"t b bl ety TCorap

econbi ;nt,yd AT act I a asm cont a| n ng a etion

in thg i deffl fidshih s%e& ewaa Eo%ﬁ& RH4CS. @db waumecoﬁ &%&aﬁtdcomhﬁg Head-
cl oni ng t&rﬁnﬁn@lnédalﬂésregu;ﬁhéfsthé)h@&% Eg:b.w Gerld]

cot r ansfaeiicad thB%éhuQREKfr&ﬂhb%a:hMl d»t&juagioh ediréin W mbtssrahla&temnﬁeemem&.at i on
nmet hod dxwiyiidked by Graham F. L. and A J. vander Eb., 1973, "A New

Techni que pGCII wheasbersisigd By lidatidgetid IApEVEYORD fraghibaifeonm bﬂSSEEcElleEbntaiMhd e Ggtijon52:
446- 4407 .upStrearg effoyn ther tkSgena,S plias thee BindItIAAdaE fragmént from t miSasABarcHIglusisgc ta syathetic

evi dent dligntucieotidertty linkathe HirdHl/and| ExoRlclvavage gites. Jbé eesdithgisaquetne betweercthe Ecofil ardr aT.
The desiHingill sitesde ABAHOPCGECECEGAARLITi denti fi ed by restriction endonucl ease

anal ysi s. Therissertioroyeicionp@fi 13 wasodetived sram pERIIMMnserth ardicaRIEaRM fragment conteiningi on
EcoRl the 5'-endof gene (bases 321-740 in the above DNA sequence), between(thg FoeR| anyl Hinglll ites

1 2 35 of pGCill, usipng a synthetic oligonucieotige to linker the EcoRV gnd @lqdal@gesSMresuI ing sequence T| C
betwegglh'; EgoRV and Hiindiil gitgs was GGATGSANGCTT, to rqgane(aty the r"]'“dﬂ":)s'tﬂ?éd gieaty@am

above r &P §"°an FHV— 85 r econbi nant Vi rus FHV114$? The sequence from
t he Ecolal '"’§Jvfa§ highty,drule c']'f[‘s '?J Ren
delet ed @r"g?;o o °s€ﬁ° °"“2(¥. e?&:“ g‘?SB' ' EalV

_gp85 . % oo rotemas asmlc nualﬁ SI Etrg i(hg
i mredi at m%ar casasb el ; i

idi
pol yade t,;e%v aete and Mcars kym' H‘e

}
Virol. 56 'ﬂh35re§|ﬂ (vi'rgss dig nat@&e%ﬁvf"l% |c%nth|nsf &Gtk Qfdiotint Rs TDRIAS analy2d¢ by Pestriction
synt haSIeaanE@eéhuga%wnm.@bfaﬁd i 1 SdhBAdype R HmBAsBRABERIFRad, confirmation that
the identified tk gene encodes FHV tk, we constructe "a reconbinant FHV in
whi ch t Rarkgle zodism@ﬂmueﬂvexpk’adndJMngdl fied to del ete the nucl eoside
bi ndi ng domain of the deduced tk protein. The bacterial plasmd
[ er r] - H ndthel pigspiaCaQIS) contahisaannB. ¢oll chetangalacisiddsly gbhe grein&V4annpblybiienyibtion Gigha
regi oms ($astenet the) \Gal.,|565136443, 3985handpras ebtaindd BemFd Megatski) Starfertl Unisersity. pQNi ng
sequenc M, degsebed tehtier Econtaivs thaPsiBortl Ifiagment ofdhe hutmag gytormegalovrus maigoimmedietei de
pol yl i nieety premotaiéna®PN1o j oin these sites in the plasmd construction. The
resul ting §eavanessnfrqms “'ﬁrfé'lﬂP dQ"l‘ﬁ!"'Q ¥irus ohh suborouR, (Strajg Glasgew-1 genome gregelened s et ed
at the §?a§’é'dc9fef“ﬁe°ﬁ:‘%’}°f’ fromPr] dames Naik |Usivergiy of Glasgow. fheycppstraglign g thisiplage, its

o wartg et al., J. Virol,, 58,
o e e kg W e e e

scataway, N.J.) to o talm congen ent flanking restriction sites (Xbal on the 5-end, Sphi, which can be
made blunt with T4 DNA polymerase, on the 3'-end). Plasmid pCMVIE-FeLVenv was made by replacing the
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obtai.n honol ogous reconbi nation between plasm d and herpesvirus genomnic
sefuences. The plasnmid [err]-Hindll]l and FHV strain UT88-1729 genoni ¢ DNA
- were cotransfered into CRFK cel s BRQ4%7d8%BY virus was harvested and

pl aqued onto CRFK cells in the presence of 100 [err] thym di ne arabi noside

5 (aral) t g'gctgs a'sef oe;w %Wbl\'ﬁwrm ,l_;elf e’YI rus. Previous studies had shown
”"ls thym til%ss?otnr 9@ frto%é G EfgﬁF%IEVeLJ‘&& :?:lged
replicatiqg, o 1 |se| em ﬁ‘i

Nahri as, g T D e e G 52,
and we Qa\’tﬁsﬂﬁ ﬁto FR ChilsOthd R4 Y88lstén® plagus §$|€cte%P5§1&e§£}l%&!J§bo%<‘rhEl%¥ulﬂng

Aralor esi S\iré’d’Was\éhlreuﬁV-MEFﬁv $14 HBEE SkpRMsidntot FELVCIpBS IR iMEHEAITBHFK RBIBCasHeRIMSddS
for the priyswegen Wotting cor ERMEGplabipithtidn wite MaHoiid Bnti-FALY ridndclonier pdlykidhal \dnfisefe S
exam ned Lbbtai@ Mo DrENiels [PedePssep S [Gaifortlia) Bevis)O Thirarabe® adrhihistiatiolodt thisi Vil &g cdtd WwagU e
purified aouldweisdude anitibouics edFdEV- 113. As expected, the 6.6 kb EcoRl fragnent
containteng the FHV tk gene is reduced in size by approximtely 345 bp in
FHV-1 13 (Exargple 3 Vacciition af catb-witk sicorbbinent fitVemaringpe of FHV- 113 was shown to be
attributable to a defect in tk by direct enzymatic assay of tk activity in
extracts of FHiMAdE] egjundesmilated meterigl.ti.e.. whditny frore cellsd d(vith FHVA113¢ wasf ddministerad
araT- 15 o &35 by intranasainnogulation. {Uglikgethe) aarert ivieyst UTBR-1749. whigh, erusddcseyare pr, everylethal
Thus, g@netseeseglhel FHYAIdBrivpsulated cats &W@f §h°!! GLSB?)P‘t"!!‘efsh Eheas Saty Aevelapedipatihodieihatt he
deduced a%ﬁ@%?rgl fivs east?é %’%ﬁl? , °Ft6 hﬁfde'ao A P"tt'ﬂ'B’ F‘ifé‘ﬁ;tni"?‘f é’gt‘ rf%eé‘:z
encodes FH t eye

FHVA113 vidHent 30 s ARRRITe MY TPpepsg,eith ﬂ?ﬁs éﬂ@!‘% B s {pysUHen-
contaln% the 3.8 kb Sall/H ndlll fragnent contalnlng the N-term nal coding
sequences of the tk gene. A derivative of this plasm d, tk3.8AECOR was
obtai ned by del etion of sequences between the EcoRl site in the TK pronoter
and in the Blue Script KS polylinker. 25 The plasm d pTK5. 4, descri bed
earlier, contains the 5.4 kb H ndlI/EcoRl fragment containing the C

term nads coding region of the tk gene and the glycoprotein H gene. [err]
was constructed by deletion of the sequences fromthe BanH site just
downstreamfromtk to the BanH site in the Blue Script SK polylinker.
pCCl 11 was assenbl ed by ligating the Apal/EcoRl fragment from/[err]
containing the region 30 upstreamfromthe tk gene, plus the H ndlll/AApal
fragnmenw from|[err] using a synthetic oligonucleotide to |ink the Hi ndll
and EcoRlI cl eavage sites. The resulting sequence between the EcoRl and
Hndl Il sites is GAATTCGCGGCCGCAAGCTT. The insertion vector pGCl 13 was

derived frompGCl Il by inserting an EcoRI/EcoRV fragnment containing the
5' -end of the tk gene (bases 321-740 in the above DNA sequence), between
the Eco® and Hindl Il sites 35 of pGClIl, using a synthetic

ol i gonucl eotide to linker the EcoRV and H ndlIl sites. The resulting
sequence between the EcoRV and Hindlll sites was GGATCCAACCTT, to
regenerate the HindlIl site and create a novel BanH site. The parent of

the—tk geletion virus was a highly virulent strain, UT88-1729 (obtai ned
from Mal col mMartin, University of Tennessee Veterinary Teaching Hospital,
Knoxvill e, Tennessee). Viral DNA was 40 prepared from sodi um dodecyl

sul fate-protei nase K treated cytoplasm c nucl eocapsi ds by the nmethod of

Wal booners and Scheggett (Virology, 74, 256-258, 1976), and descri bed
above. 4sing the transfection protocol described above, FHV DNA plus pGCl
13 DNA was transfected into CRFK cells. A thym dine kinase negative pl aque
was isol ated by thym di ne arabi nosi de sel ection. The resulting virus,
designated FHV-1 13, contains a tk deletion. Its DNA analyzed by
restriction 45 enzyne EcoRI, is shown in Fig. 1 and its tk phenotype is
denonstéeated in Fig. 2. Exanple 2 Construction of a FHV expressing FelLV
gp85 The plasm d pONl contains an E. coli beta gal actosi dase gene and SVv40
pol yadenyl ati on signal 50 (Spaete, et al., J Virol., 56, 135-143, 1985)
and was obtained from Ed Mcarski, Stanford University. pON CWIE,
described earlier, contains the Pstl/Socll fragment of the human

cyt omedil ovi r us mej or inmrediate early promoter in pONl. Sequences fromthe
feline | eukema virus A subgroup (strain dasgow 1 genone are cloned in the
pl asm d pFGA-5, obtained fromDr. Janes Neil, University of dasgow. The
construction of this clone, its 55 restriction enzyne cl eavage map, and
rel evant DNA sequence is described in Stewart, et al., J. Virol., 58,
825-834, 1986. The env gene was isol atdd as a PstI/PstI fragnment, inserted
into pUC19 (Pharnacia, Piscataway, N.J.) to obtain convenient flanking
restriction sites (Xbal on the 5 -end, Sphl, which can be made blunt with
T4 DNA polynerase on the 3'-end). Plasm d pCWI E- FeLVenv was nmade by

R 1 T



12 EP 0 427 788 Bl bet a-gal act osi dase gene of pON-1ECW with FelLV env.
The CW prompter - FelLV env expression cassette was renmoved from

pCWI E- FeLVenv and inserted int oEPA27IZ88 Bdertion vector pGCl13 (Exanple 1)
to give plasmd pGCl14. This plasm d contains the env transcription unit in
the sane orientation as the FHV tk gene. This plasn d was co-transfected
with FHV 5 UT88-1729 DNA into CRFK cells, raT resistant plaques

sel ected, as described above. The resulti nﬂf#grgs was called FHV-1 14. FHV
114 directs expression of FeLV% p85 in infected CRFK cells, as determ ned

by Western bl ot ti 8y GATMAASASAFEETATi TEAMSRTGMGNCGTIFN SETCTEAGTA - FeLy
nongg¢l onal or pol yclo'.raad'rcmtAm'ercaM(Aod:nAeAmm f¢ac0TABAT TAABMCAPeder sen, U.

fCal i L Ogni a, dDavi S)t A[L)l‘ td f&rg&ﬁﬁcnm&f@kmm@xmk& %Awkéwécto]ccatts wa_st )
ound to induce antibodies to Fe of cats wi
reconbi nant FHV vacChEA f%rﬂmﬂg‘cﬁ‘ff% @g@pbﬁﬁ%ﬁ{\%ﬁg’? medi um from
cel |l s,j nfected w t h AAGAGATTGTRCCEATAFASI ARCEFGEOAN ws&cgcmcmﬂcaﬁasm

i nocul ation. Unli ke 1afrapfocestircatéasscToAbBaTa’ 2AccoucTT loactackoes severe or
even/l ethal 15 disease, the FHVAL 13-inocul ated cats did not show signs of

i |1 ness. These cats TAAMEFRATCTFTSPNATER, MTTCCAGRG, COGAGGETCA| ATSCRACATEy,.  \Wien t hese
cats were chal | engedcercGTGTi TAACGITICA-PBATSCACAS ATCAGACGAT GECEGAGMERA devel op

Ly di ne ki nase noamry e i S A oater coti ve. | mune
y [ i nas ive i
response, neither %&#ﬁ% E’E?%Wéﬁﬁé*t‘ﬁ%‘#‘% 0 25 30 35 40
45 50 55 13 EP 0 M?I'ZCC'FGE B'EA@?&H GRAARTCOAST AGHARTARAC REAGWAPTIEAT GTTCMOCTC
ACGACGITGA TGICTTAC Iosa6ARCOAAT SECATALTICT EddTAGYEAC TTURAALEDE TATCTICACEGT CAAT

XWGTW%TAﬁﬁ%A@?@W%% QLAeHAATARHe | acrer

GOGGATACAG AGCOGCCCAACATERRGS e EPEAETAEC PMGCAMANTT FCCEFMACAGAG
GTCGAGGATA TATCGCGCTIRC TA NEANCEBGAT XTCAGKRARICAGCC

CGGA CA ATCCGACAC&ETA&@GEAaCIMccEEd\Q@i-EI@& WG%WCGAT
GGCGAGIG&A 15 M? e AAATCACACG
[_(

TGMTACTGT CCGCATTTAC SRIR ! AP eA AGTACCTGGT
CAGAGCGGAT GAAAATCG#@TWTMW’F%W MMWWACTG GCGTAGTCTC
TTTGAAACTG ATGTTGT O@BCTEOAANTT CTAATTGROICCAXOCIIORA ASTIOAPOM CATNOAAGGT GAA

TTATCAECTG AAGAT GCT Gicokidéd! wercaSbionbsetAhae ABKFACKEIA TanaERRACACCA
TACCTTCTTT TACATT
TGTATGIGAG GVCACCOCO AR TAA TARE AR RS ST 1 corcraTTTe

CCACTCGCM GATATTTT GPAAGKARETT AGTACTICGR FTRATESCTE PERGAAGAAARITTRGICCA ACACTTCCAC
GAGAACCTCC CCCACTATGA ACGGAATAGG CTCGTGGAAA CTACAATAGT TTCCGATTCG

8 ACGCAGTCAG ATTTATGTGA CACATTATTC AGTGTTTTCA AAGCCCGGGA
GCTCTCCGAC CAAAATGGAG ATCTACTTGA CATGCATGCA TGGGTCCTCG

ATGGACTTAT GGAAACCCTC CAAAATTTAC AGATCTTTAC TTTAAATCTG

N\ GAAGGAACCC CTGATGAATG TGCCGCCGCC TTGGGAGCAC TGAGACAAGA
TATGGATATG ACATTTATAG CCGCATGTGA TATGCACCGT ATAAGTGAAG

CCTTGACGAT ATACCATTAA ACATTAGTGG TGTTCCCTAT TACCCCCCTG

TGGTGAATGT GTGGAGGTCA GGGGATAATT GTATAATGAC CATCGTTTCA

o TGAATAAAAT AACCGTGTGT GATGTGGATG TATTCATTAA TTGAATTICT
CTTCCGGTTT TAGATCTTTA TAAGCGTAAA ACTGGTGTTT TAAATCCAAG

AGCCGGGTTC TTTGGAGGTT GGTCACATCA TCGCCACAGC CCGTGGATTC

AAGCAATCTT ATGATGTGTT TGATAATATA CCTATCGATA TTCCTGATCA

50 TTGTATCGAG GATGTTGACT GGTTACCGAT GATGGATAGA CCTGATGAGG

) TGGCTGG-3

55
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TGGTGGAAAT CTAGTTGTAA CAACCTTGM TATCGAGGAA CATTTGAACC 30

GTCTCACGGG ACCCTCAAGA ACCGGAGMC AGATAGACAT GAAGCTAATT CACGCACTAC GCAATGTATA
TATGATGITG GTACATACTA AGAAATTTT ABPAMRRZSE BACTAGTTGGC GTGATGGGTG GGGGAAGCTT
AAMITTTCT CCCACTATGA ACGGAATAGG CTCGTGGAAA CTACAATAGT TTCCGATTCG 35
ACGGAGTCAG ATTTATGTGA CACATTATTC AGTGTTTTCA AAGCCCGGGA GCTCTCCGAC
CAAAATGGAG ATCTACTTGA CATGCATGCA TGGGTCCTQE ATGRACTTAT GGAAACCCTC
CAAAATTTAC AGATCTTTAC TTTAAATCTG GAACGAA GAATG TGCCGCCGCC
TTGGGAGCAC TGAGACAAGA 40 TATGGATATG ACATTTATAG CCGCATGTGA TATGCACCGT
ATNGT%TAG CCTTGACGAT ATACCATTAA ACATTAGTGG TGTTCCCTAT TACCCCCCTG TGGTGAATGT
GTGGAGGTCA GGCCATMSETER - TEAATAVAT
MCCGTGTGT GATGTGG%I[SG TA%%Q%“%Y%%G&&% w#ié?rg'ﬁ'q TMGCGTAM
ACTGGTGTTT TAAATCENABERUNCHRILFETDVV SEHMUSPRK BREELSAEPA A TITAHYAAS oL
CCGTGGATTC AAGCAAFAARYLAS REFFITEYGCATHEAROVEGTADRIARS IIVEIPLANICA 50
TTGTATGGAG GATGTTGACT . GGI TACCGAT GATGGATAGA CCLGATGAGG T% 3 55 14

EP0427788B1 Char t VM LRREGHLAATHRR B PERMVTTL \REATERAR CR YL
VRADENRPGY TYYFPERM. YaAYRN FEIMREr YAKCRRADERORLENSRY BAHRLOBAR FAAPYLLLHS
RLSTI TGYQK VWCEEHPDVT LI | DRHPLAS LVCEPLARYF LGSVL

S| MATLPREP P@VLVWTWPEEHTRF&%W@S%L%WMF
LTKNTSWBRDG WEKI XI rERDECTROENCKRATICALRG NDHEFI AAC IIMHRESEALART TR SDONGDL L
DVHAWKDGL METLQNLQ F 15 TLNLEGTPDE CAALGALRO  DNVDMTFI AAC
DVHRI SEALT I YH Cainms 20 1. A reconbi nant DNA nol ecul e conprising a feline

her pes virus thym di ne ki nase-encodi ng DNA, wherein the thym di ne
Ki nase-erﬁ:‘ﬂﬂ\sng DNA conpri ses nucl eotides 389 to 1420 of Chart A i.e. from

A‘IQto"°TI\4 25 ccibirmlenp ecul e of ¢l ai ich conprises, the DNA yence
of Chart A Azegmb n%ﬂ’ﬁ ofpeus \FPmprein %’Eﬁﬁefgp i YIAE & c@ Qs d"égei nce
t hat encode _igﬂg}ra yr%q"gg c?ses'%"&tlx‘é" E%'EA(I‘)%"EH?P t""iiﬁ,;ﬁéagggéponﬁg an?hr?e s ,0%
arginine is—R- asparagine is N, aspartic acid is D, cysteine is C,

gl ut ankney i §ddnoGtuldloPElbifm 12%hich dofprises Bb BRA BGubrive 6 cHaitdl | dine is H
isoleucine is 1, leucine 1s L, Iysineis K 30 nmethionine is M
phenyl al agli RGelihé hdrpesRingd! thyifidineKirase-sh@bding DNASsequendel that BAtold theSamino-dcldYsBuardaan
is W tyros bi_nehahSB.%_vai%ﬁ ladinb A &rgiMne - R, Aaspagatid NABSpartid ¥id & Deysteine is C,
Ki nase- negagitéfiné @& @, yfutdvéd @mbis E| §litine i€ Q) MstLIR BXH, RolBErihefidNRUdIANAL, Iyshens Ki ne
Ki nasespgene methighifie is M, gheylglaniriaiisOf) prvlineti§ P, selihd iS S, qhreshine isOf, rgfiaphan W, Blosine isThe
virus of cl Xiand vhjinetit®tt f urther conprises an expression cassette that
conprises a pronoter that can drive expression of a gene product in feline
her pes vi4 us-respinbinant dhymidineskinasednegative dalingy harpaguvirng: sompirising iagnea-dunttignal dhwmidinesi on
from sai d pkicasegens. comprising a partien of the PNAsPquenceiohClBrt Avher ei n t he pronoter is a
her pes%virus pronmoter. 7. The virus of claim®6, wherein the pronoter is
sel ect ed % r &A tineofplaim dcthal ifusther comerjspian expression Gassefifl tha corasises ARsemalerdhab aan| v,
and feline A&ppRIRreeson A &H?’!‘H RIPguet inj faline chernep yisysdpfected cells and a coding sequence
positioned for expression from said promoter.
~ 4 6. The virus of claim 5, wherein the promoter is a herpes virus promoter.
7. The virus of claim 6, wherein the promoter is selected from the herpes simplex alpha-4,
' cytomegalovirus immediate early, and feline herpes virus thymidine kinase promoters.

45 8. The virus of any of claims 5 to 7, wherein the coding sequence encodes a viral gene product.
9. The virus of claim 8, wherein the gene product is selected from feline leukaemia virus, feline infectious
peritonitis virus, calicivirus, rabies virus, feline immunodeficiency virus, feline parvovirus (panleukopenia

virus), and feline Chlamydia.

10. The virus of claim 8, wherein the viral gene product is selected from the envelope, gag and pol gene
products of feline leukaemia virus.

11. The virus of claim 10, wherein the gene product is a secreted envelope gene product.
12. A vaccine comprising the virus of any of claims 4 to 11.

13. A method for producing the recombinant virus of any of claims 4 to 11, which comprises:

15



45 8 The virus of any of clainms 5 to 7,7 wherein the—eoding sequence
encodes a .viral gene product. 9. The virus of claim8, wherein t he gene—
product is selected fromfeline | eukaeni a vi rus feli r’mumm
peritonitis virus, calicivirus, rabfR84g7788BIte|ine | HHWJML
virus, feline parvovi rus (panl eukopem a vi rus) and feliné Chl ahydsa.*

10. The virus of claim8, wherein the viral gene product is selected from
the envel ope, gag and pol gene products of pghi-gepgl eukaem a virus. 11. The
virus of claim 10, wherein the gene product™Is a secreted envel ope gene
product. 55 12. A vaccine conprising the virus of any of clains 4 to 11.
13. ﬁ gt hod for produci ng the reconbinant virus of any of clains 4 to 11,
whi ch conprises: 1lyascriEiol HATkISATBIRIIBEAYE IHRSCIAKRY RATENRKERVNT

VRI YI DCAYG | GKSLTAKYL VRA NRPGY YYFPEPI\/LY V\RSLFETDW GGIW
RRGELSAEDA AYl TAHYGXXFBERNPY| YRIGFEIDYY) GEINAVQORKCRR YRA&R | \/CFPLARYF

10 VEOIMRALBYnSLATEREIR PosduybvT h.I&\blE&ﬂIAKH.R‘mSRTﬁEQ D

VKLI HALRNV YMWLVI TKNTSVWRDG L V.

DTLFSVFKAR ELSDQNG@EE %vﬁﬁx }\/% &{@%@Wwﬂm gp&%?ﬁkﬁmpm

CAAALGALRQ DVDMTF e&ezm%mw CroiFswRG WOKLETISHY! BRNKLVERNL Ol ecul e

conprising a feline herpes virus 1md|ne Kin [of0) erein the

t hyni di ne ki nase- er¥S98F LONKTLESVE 'ﬁ'@é %g‘ Qg“%}?@ﬁgh Chart A,

i.e. fromATG to TAANLESTPDR cmmwwrmclmmmwhmm conprises the

DNA sequence of Chart A. 3 A feline herpes virus thym di ne kinase-encodi ng

DNA sequence that encodes the am no-acid sequence of Chart B, wherein

aI ani ne |s A argl nine is R, asparagl ne is N, aspartlc acid is D, cystel ne
CL gilmut e |s Q glutamic acid is E glycine is Q hIStIdIne |s H,

|so uct’ne, i euc

pheriyl al at nZ\ ool E‘ﬁn’%°'?dé"°PX°"épé'?'? 3 Pinecterges il g@.;ggﬁ ;'?asgmag'aoew-

i's W tyrosif ng_:bYe WO fnarg-enedine CRMPISER TS Pl &P SE » 1-9. Trom

ki nase- negatl-ve eﬁrne her pes vi rus, corrprl sing a non-functional thym dine

Kinase geng GRERLioaldY @.nppwcpgonqynsés%amea GoHIEBFGhatfa, Chart A. 35 5. The

virus o ur t'her conprises an expressi on cassette that

conprises g wfammq%eém& thGiding &uhé&%—eﬁ&%%&%ﬁh%@q&ﬁceﬁhﬁSﬁb%dé%rt%jér‘ﬁﬁo-é&b doBlenBs
her pes Vi rusoi BheCBECrhdrdid bisniddd A afgitfitions Fﬁ 6 iP RS hdpbB 86ld fib, §sRIBISICON
from said prge.is &0gluthmic BBE iVE, 'gheine fs G, histidihedis HMBGIBRING i$ 1N RuEMEBR] Hsing i§ KA
her pes i r USs mpthidiiaé &M, pRenyiblafing/is FUfroldb isCP, 3brile iS58, tEURAIE IS, triAodRBOIRW, @¥rosin® is
sel ect ed fromand kgindievpes si npl ex al pha-4, cytomegal ovirus inmedi ate early,
and feline herpes virus thym dine kinase pronoters. 45 8 The virus of any
of cl ai ms & WAoredgmbiviaetr thymidind ingsetipgatjves felinecireres oingsn darspriging iar roh-ighetivaal thyouldiod .
9. The vi r us kiodsegbue comgrisingreepoetion ot the Y& penupnce dtiGartirs sel ected from feline
| eukaend®a virus, feline infectious peritonitis virus, calicivirus,. rabies
virus, fel8n&hg manbd@mu*'cthemrywewmseﬁae|er<mess19am9é§ttertn% rwm%mmp@tw i thet can
Vi rus) and fidve; greressiena ahyaiggne Bdyd) in felige \npipes; vigss-infeciadneeys apgh @r eqding t seguence
gene pPestigRed fprexeratsiop e sPiF BIAMIfE envel ope, gag and pol gene products
of claim 10, wherein the gene

pr oduct® RIg a‘@?@?‘sfe%w'gﬁv&‘*ﬁwéheg%rﬁ'aﬂﬁwmnwsg USBOMGSn, 20 i ne compr 511 the

Uirus o ARl A i3 BN QLiocklO MG B A" § !
virus of any it LaiE m éﬂtﬁiﬁi YA Tohho s GHEBE 1228 Brymicine Kinaso promb:;ers P a8

45 8. The virus of any of claims 5 to 7, wherein the coding sequence encodes a viral gene product.

9. The virus of claim 8, wherein the gene product is selected from feline leukaemia virus, feline infectious
peritonitis virus, calicivirus, rabies virus, feline immunodeficiency virus, feline parvovirus (panieukopenia
virus), and feline Chlamydia. '

10. The virus of ciaim 8, wherein the viral gene product is selected from the envelope, gag and pol gene
products of feline leukasmia virus.

11. .The virus of claim 10, wherein the gene product is a secreted envelope gene product.
12. A vaccine comprising the virus of any of claims 4 to 11.

13. A method for producing the recombinant virus of any of claims 4 to 11, which comprises:
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15, . EP 0 427 788 Bl (a) constructing a reconbi nant DNA vector that
encodes a non-functional feline herpes virus thym di ne m‘ﬁmmmm,
transfecting a feline herpes vir&-QA7#88&Ive host cel W of
t hym di ne Ki nase p03|t|ve fiel i ne herpes virus and sai d vector'tHat *endodes

virus; “633“' n”&a‘g%%feq i i Fir it spen o %w ofl B, e 0 "
progeny v {jy gss QQE.&MS Ui eeia,.gaag) atth\sm. ﬁh ame bR | 0
addi tigonal | yan ru ¥ e 1RT ect 'ﬁdn 0%t ce ST ﬁe presence of
aral, "15. Th ) Bés%észpe%sé{?)e {I‘c&iﬁnﬂh"%ﬁ IofolgBhy VitGs 1 PRialidd Hinliditd |

t hym di ne ki n&g@n vg,.u% édsegnent i near | ne "her pes virus genomnic

DNA from whi g ﬁﬁaﬁyk,,faggnggmeﬁmr ession of thym dine 15 Ki nase
has been del et ed met hod of claim 15, wherein said DNA necessary

for the mrrheﬁ\smwbﬂefamt Y/ Which alitisalh2Edtnpises lctRridg e infdcted hdet RS @ tBkepresenct0 17.
A reconbi nandra™NA nol ecul e t hat conprises the thym di ne ki nase gene
pronoter of feline herpes virus, including the DNA sequence:

5' - CMI AN[SAMWW&M‘EA@T CONGEEHa Bide/Xinade dee isTehsagment of

r econbi nantoliDbéd felnd bearpes oviresf gendraic ﬁNA?rpthah DUAmpwssaasfomhe lexprassioree tyniidine388,

i . e. the pkisgedaskperdeleted. sequence, of Chart A PatentansprUche 1.

Rekonbi nant es DNA-Mbl ekUl mit einer flr

Kat zenhel8pdhe, methed gfglaim dbrwhereinswsidkddf eqcassery for [tharexpipstirg; of Yrymidine Kitage is (the
Thymi di nki HY®EInR k48 98%le DNA di e Nucl eotide 389 bis 1420 von Schema A

d. h. von ATG bi s TAA um‘ alt. 2. Ml ekU npach Ansaeuglégnk‘la ‘:’megg of%me herpes

DN&Sﬁ'ﬂu négr\%m\ \2& OlEﬁl'l]lealB?t coggnse% thel-_tumndme kin ’

ﬁ%t f\ggdﬁi gse Z VO g;cagei %ggéﬁﬁ#ﬂ&&g@%cﬁﬁ%@gﬁ% I ni IneR I st,
As

G 0t ags s 3&5{:&{ HBRASBORBSA & il 1. e AR tpbaitbes (o SeBellndpfebbng

L ist, Lysin Kist, NEthlonln |V|ISt Phenyl al anin F ist, Prolin P ist,
Serin Spasgm,,‘gmgﬁml n Tist, Trypt ophan Wist, Tyrosin Y ist und Valin V
ist. 40 4. Rekonbi nanter, Thym' di nki nase- negati ver Kat zenherpesvirus, der
ei n ni chf. ReKksinbingisa INAMOISKIINMhitlbimd KR KatzénRétBsdvifis-ThyRhidifidiastiolliorditden DA wibgiL €N Z
von Sgheneadié fisThafitinkifase MdiotéAdeBINAIdIE\NGOtIEE 1389 bisCha20 bR Schidiral A3 IMNVORIATE bis
Expressi ongkmumet e unfabBt, die einen Promotor, der die 45 Expressi on
ei nes Genprodukts in nit Katzenherpesw rus infizierten Zellen steuern kann,
und ei ne’. Kdidlelgll sashy Aespruch dli das die DAAGequenived Scheima Aderatsi e f Ur ei ne Expression
des Pronmpbtors sorgt, unfaft. 6. Virus nach Anspruch 5, wobei der Pronotor
ei n H#r pes Girr Katzerherpasyines: Thynyidinkinage kapliersptle DNA-SequBnzAdie pfﬁifmm%@enuedevon
Pronot or ufehema ied, vegpeifYiasip st Arginip. fbish AspagagiarN istopererpgigeiuie L ist, Gygein C

i medi at e éhﬂ“? et Glytaminstivre Eydste Ghuim @ b dtsyidin Hdstrisdjaveini [§ Lovsiaddstokyein 8r en
ausgew-hl t isp dMethiogin W‘?‘u%“ﬁ!é’dﬁ?'"eF ob Rreka P i Sprin B it Tireonia T7ist, \Trypiaphag Vi ist,
KOdyersequ@ff?s“’fY}s“@f’Na'(f'l i es Genprodukt kodiert. ss 9. Virus nach

Anspr ch 8 B E Pro kt unt er Kat zenl %ukam Eﬁ{% Ve {.ekt&g
m in nter midin t|ver en Vi r ein nicht fun lohelles hymidin ma-
Kat zenperl E ﬁ it &g g nz vori cherﬁgnﬁ? #\%a PUS

Kat zeni rmun I ZI enZV| rus enpar vovi r us anI eukopenl avi rus) und

Kat zen- @)l Wﬁéqn SO Bbrided Whiteren ® Onsfteadend ArhiaRL did Binen'Brbrsior ddr ldi
ATS P ACH B o L #mﬁrﬂaﬁﬁﬁﬁ helond S 00 et kah)ind sine
pol - Genpr Oﬁéﬂﬁrﬁﬂue\@ ldie so angeordnet ist, daB sie flr eine Expression des Promotors sorgt, umfast.

6. Virus nach Anspruch 5, wobei der Promotor ein Herpesvirus-Promotor ist.

so 7. Virus nach Anspruch 6, wobei der Promotor unter Herpes Simplex alpha-4-Promotoren, Cytomegalovi-
rus immediate early-Promotoren und Katzenherpesvirus-Thymidinkinasepromotoren ausgewdhit ist.

8. Virus nach einem der Anspriiche 5 bis 7, wobei die Kodiersequenz flir ein virales Genprodukt kodiert.
55 9. Virus nach Anspruch 8, wobei das Genprodukt unter Katzenleukimievirus, infektisem Katzenperitoni-

tisvirus, Calicivirus, Rabiesvirus, Katzenimmunodefizienzvirus, Katzenparvovirus (Panleukopeniavirus)
und Katzen-Chlamydia ausgew#hlt ist.
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Kat zenl eukam evi rus ausgewghlt ist. 11. Virus nach Aﬁ§'ﬁ'ruch 10, v'voBel das
Genpr odukt ei n abgesondertes HU I - Genprodukt i st. den
Virus nach el nem der Anspr~che 4 LFR0%27 788 Bkt . 13 4" 'ﬂ 1 IIII ml

Herstel | ung des rekonbjnanten Virus nach ei nem der Ansp'r Ushet4 Bbiss 11 dur ch
a) Konstr eren eines rekombin r ein

Funkct onel PR A iR s gas o Sl g il o b Biiven vy
Transf|2|ere tz@ BIFRRY &/lrus perm ssiven Wrtzelle mt el nem

Gem sch ayg, \71&¥H%cﬂfﬂ%ﬁcp gﬁgﬂ%ﬁ;é?g dnﬁqﬁ%ﬂd% QJ&ﬁJeREéN "déu Fprbdlk igem Vektor,

der fU ein nic se- ert, c) I'solieren

d es\)\laci'u K QENRBRoR Mot % VirkSnacH Sinem der Anéﬂt)ﬂcﬂum big ?&rﬁfQBt ei ner

Kat zenher pesvi rus-perm ssiven Wrtzelle mt dem Nachkomrmmenschaft svirus
unter Bi| dggsrghréesr _ﬁémmu@ HEsirékdmBindnRE ¥iris\rbh e dor WAkEruSHe 4 BO11 ®kcAN des
Thym di nki nas ey RegmlidraredineY rdkbrabinahtén DNAVEIAGH, RBr 0B InidW fulktidfdNesliCatzeftdfpesvirus-
zusat zlipch ei rThitnitiihkinasepeekodday i nfizierten Wrtzellen in Gegenwart von 20
araT unfaft. bpTrangicibram biasr KaizeriherpbsvinrstpoimiskiRer0 Wrzelld msisinseGandsch\and) Thyrikbreki-
ni cht funkti omesdelpesitivemnkationtierpesvisesgwnd demrveBeg miemitir ele nickitdlinktinpelloe Thymidinkinase-
Kat zenher pesvigemkod@gnom DNA i st, aus der flr die Expression von Thym di nki -
nase notwendi gelsolisian des Nachkommengshaftevirus: st . 25 16. Verfahren nach Anspruch
15, wobei di e drinfizirspeinss Kpteanherpasvimipermissivan Widzelle mtdpmriViiciemmposclpdisyirus unter
Thymi di nki nas &ijéung eiges Thymidinkiaasernegetivan Vieus up\A- Mol ekUl , das den

Thymi di nki nas&€Yesiigies dex Bymidipkinaearneastiuer Vs vi r us, ei nschil i eB- 30 lich
di e DNA- Sequenz.

5' - OMTAAACRCROEN Wﬁfﬁﬁ%ﬁ%@w&&&%ﬂ*“ﬂm Gegenwayigvon
Rekgrrbﬁﬁant it | ekUl nach Anspruch 17, das die Nucleotide | bis 388,

d. h. d'e 2h ARSDruch 12 R4S Hns %Ws ‘t'. Al ST MG 2Ldg S 8in 1
bl Goul gﬂi’a e s
t hym di ne- k| du%éﬁl'd'&d . |n ans aque codant
pour | g5t hym di ne- ase conpr en es nucl dotldes 389 a 1420 du Schdma A,

C' est - a- dig, ygghréh] hack: A-R%ruc% 15'\/%1!»& \4leCzup lEkM@é%fon véh TRRdIkrast h&&bn&‘ge NA das
conprend |l a ﬂg@,ﬁﬁ@g&nm Schdma A 3. Sequence d' ADN codant pour

| a thym di ne-ki nase de virus d' herpes feI | n, qui code pour |a sdquence

d' am noac 7l efekshbiraniasl DRA-BoloRUN dab aauﬂiymidtnaha%sgeﬁ@o@a&r vdn RatgenRépd3dfus, Dinschlies-

| ' ar gi nbne aph diddsirggqenpar R, | ' asparagi ne est ddsignde par N, |'acide
asparti que e-CAATINAGACTGEAGTCRGTGEGTATATACTCCAGICATAGAGREGBABBATATAT, a gl ut am ne
est d6si gneempiaﬁt. Q, | "aci de gl utam que est d6sign6é par E, |la glycine est
d6sign~e par G 1'histidine est ddsignde par H, |'isol eucine est designee
par 1, |a1® éi?!swae@i DH&Holgidll eaghafnspruch| 1, dagglinbuaiestidestobls 388, s ig iPekodiease- K,
| a et ¥% oni rAverzsyon$gramgfoentadhr M | a phenyl al ani ne est ddsign~e par F, |la
proline est d65| nde par P, |a serl ne est ddsignde par S, l|la threonine est
ddsi gnee B %‘f‘“‘f‘“ °@strypt ophane est d6si gn4 par W | a tyr osi ne est d6si gn~e

Pﬁ;mYdet | E E’ ar tV A rus? t?: 8 [1 se%e virus d'herpds
i ne-"ki .
t hyni di*he- ki a“ “::_’d:re %fﬁ% Ay em %?mpreu 63 urigqtides 380 3 1420 du

sdquence d' r—r—us suivant |a revendication 4, qui

conprend gn rmc ' TADNGIu rormt eur qui

peut com"rgn er Plggg%ﬁggg?%ﬁk%ﬂ%ﬁﬁ q%r oéﬁl&tﬁ& ﬁgég‘gﬁ"é’ dans Es cel'lul es

i nf ect §eS sPagsqidice d'ADN cEdnttboth?id thyRRiine-kin¥del ddSiirbs Y fﬁenﬁ ~dul Ebdstpom&se@mu@nce

codant e posididnfidadids R WehdmaEH, HuE REiheP Nalahind Hst ddsighbediat APFaRJHecst désRinseVher WS

suivant | a nesemgheak designe pdi M) Bacls Gsihiqleoosd BENTRE PAHD, RSdystéine Bét GEBINGS!par €L

virus de |' hegipamine est@ésighde ParrQ) Facidél ghadmique st d¥igHEchaE &f la @lycife ot askignécpin @, | €

pronot eur edhistizineiest désigriss @arl Hp I'ipolenioing st désignésyaar 1} ladaucivié b3t 8ésitinbepap €Ja ysigiése X ,

| e prowrot eurdéggrée parek, ilammétbiordrie edtdésigbdeysigbil \phénykalasibe ést désignéepae Iy lagdeline est

t hym di ne- désignée par P, la sérine est désignée par S, la thréonine est désignée par T, le tryptophane est
désigné par W, la tyrosine est désignée par Y et la valine est désignée par V.

4, Virus d'herpds félin thymidine-kinase-négatif rocombinant, comprenant un géne de thymidine-kinase
§5 non fonctionnel comprenant une partie de la séquence d"'ADN du Schéma A.

5. Virus suivant la revendication 4, qui comprend en outre une cassette d'expression qui renferme un
promoteur qui peut commander l'expression d'un produit de géne dans des celiules infectées par le
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kinase de virus d' herpbs felin. 8. Virus suivant 'une quel conque des
revendi‘cations 5 a 7, dans | oquel I|'a s~quence codante mIﬂlﬂm “Hll M‘“J
produit de gone vi ral. 9. Virus. ERi0437788B% evendi cat | | e
produit de gone est choisi ‘entre des prodU|ts de gbnes d& \f rds
| eucem oe e peritonite ectiouse f cal i civirus,
de virus r3!5‘fsqqﬁt$'pgﬁ§¥'§/?t|”ﬂ°sgﬂﬁg'ﬁee'f°dﬂ 'FFE'&”]" HT 65'7"?35"’%?% dug'g%m'B%?'{/ow rus
fWin (vir . sVirus

. {s s s&‘nv r?&éﬁ&?@ag&# §}ian§thq9§l g?&ﬁ&ﬂ%%s@ar? &,?m%}g r‘éh Wik 3o Hiﬁ

sui vant ['a reven dans Toqu ne vir &st choi si
entre e, pw Auivama 2 Mﬁ.{s%wa f., &r&m&éd? wcﬁo.é#emmmomr Sibhd-£adVirgglui t
de gbne pol | arridided ifnbisx, @%caaeq THOT- I alobirus Gt fie Srombtbu¥ 4B ihyhtiine-

revendi cat ipgse s virthafter ngp | e produit de gb ne est un prodU|t de gbne

d' envel oppe s~cr~t6. 12. Vaccin conprenant |e virus suivant |'une

quel conqaie waSsuvamaul Guichrats dés riverdicatiah 5137, dRAEIBEUBI 18/ 86quERS W6dehi@IbolIpod I US
r econkd nantun ptodvibdeigehe wiae quel conque des revendi cations 4 a 11, qui
conprend: (a) la construction d' un vecteur a ADN reconbi nant qui code pour
un ggne 8le Mirlsysuivent ecreleindieaion 8latans lequel el ploduitpdesgéhia/Bst nhaisbentre dac produiindd géngéd) | a
transf ect i o villsidedeucérip ffline, HE vius de péritanite infectipiise-féline;ide caligivinisr desvirds tabipysbde
fMin avec vius de-déficignse drem@daire féline, de papvovieys fidin (Mrus fla/panipucopénie) et de Chlamydia

t hyni @8 ne- Hdlinegse- positif et dudit vect eur qui code pour un gbne de

thym di ne- ki nase non fonctionnel; (c) |'isol ement de |a descendance

viral e; 1%)Virys supypnt ia reyopdieption @ dans| lpqyplde PI'8‘¥”§ dp gpne; virdljegtoneisi ontip lg produit de\gope,

d' her pes f \enyploaRes le Arogit f’%géﬂégi%ﬂéfa?ﬁ?f’é"ﬁ}?9%P8°';5’BM'F“S|§PMEW°¢'B'° "en rus

Lo & n ggﬁfasﬁva'ﬂﬁﬁgﬁﬂﬁ'ca“m"’ P 't ge 95t SETRprONE 4 e PePvelogpe

conprend e re la culture des cellul es-h8tes infect6es en prdsence de

aral. 40 oG B koot fod SURIALE I Bndaugil dycvef Svendi cat | on 13,

dans quue I'nase non l'onnel ‘est un segnent

d" ADN,J e Brddiid diepré(du&léﬁ dd vlﬁ%fr%'ﬁ\bant istivanOhund d@didoRiqull 484 Rlerickiofs 5&'1&” qub par
d~l 6tion | c&{;}_l,\le,mdcessal re a |'expression de |a thym di ne-ki nase. .
Pr ocdd6 sui vahia dorstrlicise 't GadteliON ABR recBiibifant §ufl b&do pbur"hm‘déﬁbecfé&ﬁﬁﬁauﬁﬂdase de

' expr essi onviale dhérpdd TiNingh fRctiorthel ; ki nase est | e gbne de
t hym di ne- Ki (w&erans%e‘éuonl\dalnewha-hdfewmsrsmvxmuuamtnruqurhe@éumrnanéb UnGmdlngerds eur
de gbse t hynvids athedpésélirethghnidive-kineSe-poshie stpdudit YaMeunqui cedeppoendnganb de Sy aidinec e
d' ADN: 5' - C\viideéé\Gunddrcneall CGGT CGGTATATACT CCACTCGCAGAGGTCGAGGATATAT 60 18.
Mol ~cul e d' APN'isolegentisieedescepdanveavile; a r evendi cati on 17, qui conprend |es
nucl ~ot i des () Einfe@ien d'unecnoliule-tdteriierrissive visdeyiscduvisusrhemdsl #éfin avec lbditeQiob@dndange 65
18 virale pour produire un virus thymidine-kinase-négatif ; st

36 (e) l'isolement dudit virus thymidine-kinase-négatif.

14. Procédé suivant la revendication 13, qui comprend en outre la cuiture des cellules-hdtes infectées en
présence de araT.

40 15. Procédé suivant la revendication 12 ou la revendication 13, dans lequel le géne de thymidine-kinase
non fonctionnel est un segment d'ADN génomique de virus d'herpés félin colinéaire duquel a été
éliminé par délétion I'ADN nécessaire A I'expression de la thymidine-kinase.

16. Procédé suivant la revendication 15, dans lequel I'ADN nécessaire 2 I'expression de la thymidine-
45 kinase est le géne de thymidine-kinase.

17. Molécule d'ADN racombinant qui comprend le promoteur de géne thymidine-kinase du virus d'herpés
félin, comprenant la séquence d'ADN :
5'-CAATAAACACTCGAGTCGGTCGGTATATACTCCACTCGCAGAGGTCGAGGATATAT
50 :
18. Molécule d'ADN recombinant suivant la revendication 17, qui comprend les nucléotides 1 & 388, c'est-
a-dire la séquence précodante, du Schéma A.
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