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RECOMIBINAN’I’ INF’ECTIOI.lS NON dysfanalmo’,, Usually, at ahnuL the san-ar time that ceorril 
SKGMEN’lF;I) NEGAIIVFI STRAND RNA 

nervau’, system infection rinses fury, viriorm are also slice VIRUS 
from the apical end of mesas secreting cells in the salivary 
glands and are delivered 

in high concentrations into saliva. 
This i55 oon Lino a[ion of -application 

Sm No. 

ltii,istt1.351 s Throughout the course of rabies. has’ iatlannmatnrv and 
filed ti/i. 111 1995, ,an,-iv abandoned. specific llnn:line responses 

im only muananally stimulated; 
the most lilcay reasons for this are because the infection is 

ttA(’KCCUNI) 
(IL’ flIP INVENTION noncytopatlaic rm muscle and in nerve cells and became the 

- . - . . 

The -’resent ins’enit inn 
is 

concerned with 
a 

eenriic-alty infection is lure iv concentrated in the innmnnologicahly 
- - 

niampulntcd infectious rcplicatmir non vegotentect nctuiive- 
, scquesterec cnvironiaten)t 

o, the eersrins svsicmn. 
-- . - . - 

stranded RNAvaru.s mutant and -a process for the prelanratirin 
ES vtr ion_s l,kc all Rhabdovinises are corn posed of two 

cal saeh a militant. majormajor structural components: 
a nucleacampsx( or ribonncic-

an envelope 
in tic farm of -a inlayer 

Rabies 
(RV) is an rs_anit’le oil a aauia-rji ,Jed mernha-ane sartourdine the 

ENd 

cite. TIre iifua.inous cairn-
nc.,Iive -ste ti.sI RN,’ V4118 if lie, mmiltiti tUilY.inent of 

all 

Rhabihiairuses 
is the RNP core. The "’,mu, 0th. 

n’fi,.re it ai 
II 1 711 ri 11v-irs-vI-al t.l.i rl iISA in, of neaa::ve sense and thus canrr’t serve as a 

L5[1 

.msenger but requires its awe cndogerninuii 
NSA poly-$9l’t) li4’(W /.ti2ia. si fan a 113135 liii ct,, uenausc 

for transcription 
of mitNA. The RNA gcaiarnc is  - 

ticapsidaled by the cucleocapsici 
)N) prateinincotubinalion 

with IWO minor proteins, i.e. RNA-deprtdent RNA pcilv fra,iei. 
the family of Rl’.alndoviridn also viruses belong- inlerase 

(I) and plietsphtrrprotein 
(F) to form the LISP core 

ing to the Parainyxciviridae (e_ sendai virus (SV), para- IT-re meia-d’rana component contains two proteins: an trans. 
influenza virus 

(PM type 2 and .3. Newcastle disease virus neoth cane glycoprotein (0) and a matrix 
(81) protein 

(NDV), mumps virus 
(94EV), 

measles virus 
(MEVi and located at the inner side of the membrane. Ilae (.protein is 

canine distemper virus ((’1)5)) and Il1ilovtrtdae, and several 
., 

responsible 
for cell nIt aehnaaant and membrane fssic’n in 1W, 

viruses not assigned to a faintly (e.g lborns disease virtis 
- and additionally 

is the attain target for the host immune 
hli)V) have a naoasegmentee1 negatis-e_stranded RNA system. 

Daring transcription, the ganome directs the sequential 
the overall geetoirie organtisa;inn 

in the non-segmented synthesis of a short leader RNA and lisa monocistmnie. 
negative -stranded 

RNA viruses of the various families 
is in capped and polyadenylamed mnRNAs, During repl eat inn, the 

comparable. Laspecialiy between the paramyxoviridue and conditional transcription stop and start signals between the 
the rhabilos’iridae, there are only minor diffnre:aces in the cfstrons are grcrir-ed by the viral potymerase. For both the 
overall geromie organisation (Ilireto et al., Seminars in transcrip ruse and the replica-se reaction the presence of the 
Virisc,gy 

3: 34"S7, 19)2) N-protein eotnpiixcd with the RNAgenornu as well as the 
NV can rn/u-cl all wamrei-bharoded aainvnjs, and in rrcarly all I.- and P-proteins are required. The gene order on the RV 

instances aQurestahlislnmnieei of syrnptontns the infection ends genome has been deterniined and isl-heaeter N-P-MG-I-S 
in death. 

Dog -attics is still inipcarlant 
in many pare of the a.sshown in 1110. L. LiacIn of the mItNAs of NV is translated 

world: inlocted dogs cause most 
of the estimated 7s,(981 immediately after transcription. 

Two events�occur seqiten-
human rabies diseS that occur 

each year world-wick, 
In 

riatly luring replication: first the production 
of 

an encapsi. 
nan’,- coantncs of tiliarcape, and in the United States and 

.,. 

dulcet complete pt.csitiv-a strand RNAcompicnaeiaiar’,’ to the 
Canada, wildlife rabies has be-en increasing 

in irnptirt mice geconne, followed by’ the production of complete negative-egative.The
 ’I beclinicaL feaii,res of rabies arc similar in most species, siratiaded I9NA which i.salso e Rea psidalec! by the 

N, Land 
P 

but there 
is 

great varia.uion between individuals. Following protons. Finally, the newly assembled 
RNP cc-arcs associate 

the bite of a rabid aturnal the inacubution pera-ad is nsaally wit M-nrc,ieiu and 0 -protein during the msseoaEnly and 
between 

14 and 18) days, but 
may be considerably longer ,45 tiniddmg process leading inthe release 

of fully IT-ironed and 
and 111C.1101011 periods of over a year have been does- anteciio:ts 

NV sidous. 

trierleit. Two clinical Firms ot the disease arc recognized The 11.9 kbrienomic RV ItNAcortlairns 
fise 

,ipemi reading 
furious and dumb or paralytic. 

ha the farions form, the frames ((Ebbs) ending ror the II, I’, MG and 1, proteins, in 
-animal becomes restless, net-vol_s. aggressive and often miciditior, 

to 

ihe piescnceoia p,seudogene region (.4a)botwccn 
dangerous, as it Irises ali (ar nil huniants arc3 bites at anyihiug qo the (I and I. gems (PIG. I). 
that gains its alleniion. the animal muter cannot sw;illow, (lunenl vaccines for nor,’semented negative strand 

RNA 

giving rise to fha synonym for the disease, ’hydn’photiia’. viruses comprise chennca.tly inactivated virus vaccinsirs ru 
l’hare is lien exi,aessive saivaiitnn,er.aggeraied respoities to modified live virus vaccines comprising -art attenuated virus 
tight and scatand, and layps-rcvlhesiu. 

A,s the eucephalilis strain the patheagenicity of which is ilc,..rcased 
by multiple 

progreoses. fan-v gives way to paralysis, and the artirnnl 
s passages in cell call are. Chemically inactivated rabies 

saw-

manifests the same clinical 
[cia urem. as Sean tbnrougfnnatl in cm-are 

e.g.: Ikafaivac, Beltringwerke fhnman), 
lID C. 

the dumb tonn of the disease. ferminally, dare are otteu lflaanc-Poiclenc (Iranian), ltayovac-tll, Bayer (vet), 
cc,rviilsivesa.izaare,s, coma, and rempiraimtrvarresi, with death Mactivac, Iboecbst (vet). Epivax_li, FiLm-an-Moore. 
oecnrring 2-7 clays after the na-set of clinical signs. Ifahisin, Rtninne-Mer[cux. For RV cxliuriples ;rf such nftenit-

Raiiieuavimseutersfl. body i, if,. bit, in occr-aionaally the 
rar 

aled yin-ames are the vaccine strains SAD ISIS and EPA. 
scratcl, of a rabid aui.’ital, or when s’ims-toade.cI saliva faoini Inactivntenl vaccines generally inmbnce 

only c hew 

level 
of 

rabid alum at enters an a1ncn wound- Viral replication 
an the lmmLnLy. 

154 airing repealed imruanizati-.amu. Furthermore, 
bite site. 

in nriasele, is :otlnwed 1W invasion 
of peripheral the nentralealion inducing antigemc determinants 

of the 
nerve endings and central anoven,r,rt 

of 

viral geacinue in the parhogcnsmnay lnacomcaliercd by lie inactivation treaiment, 
evtoptasrai mit d›� to the central inervons sysle in Viral us deumrcasia:g th nrrrrcctive rentencyof ific s’aemci lie. 

eainny int’l the spival cocci u,3 then :15 harm (psr:e.nlarly the In general. .it(cnaarcd live virus vaccines ax preferred 
hie sysicati) i associalc.l wiih clinical -liens of ucaronal because they a-ike an! innn.aae resptiase raltentbnasecituni both 
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III ml rai ale I cc. lie icr re.icltclns. I Iriseerer, rltirucg eel elIldire- C]eILl eel gcoolOc ill ,lrdsI lit pr’s ide ihc appi -pilate tenip late 

liassagingear nIle 11w] w was tI]av m tttlr leed ml is reeer’ttiv dtsel;-ied ’s Pat� P. et IL. (WI) 911.03512)_ ’  
vita]  fiaIiflIe, resulrLn]z in a P1 rprIial:IrIl iii virus N4I.2]..S UN,i (ranscr;pl, rUne inllerrii.a Virus 2. nilme vgrtlenils 

late rage neons with regard ii] 5’ Iulr.I1Cc 3112 tWIll] tUleIlnhi were a p1 5 [’, pUrtrlert proteins m vitrO Which CPU be 
pirlperites. 0› atleI;naiatn Ii]. Ii i- [Imeeac in Ii IIhhIrpuses] in tiara U, roec Lill i with a Ilelpe r virus. 111,wever. 
(lIt: also b,  he prrili]cm wit]] 1 hes._ VSV:tlL5 (lie 111111.1 iii Ieee it was Iris n. I IF. is appep .ich WIlS ii’ lIIeiCssfiJ] with NV. 
I ,Ie:ic;ite IIU lance Ix ISUCen c.› ad 11’al diS liP IS MIT a virus ]flaci P a tipcl segr.tenleii t2en-:lhllC . Short tnotic] 
vinhleal while aria kiug eerie] I 1:11 it is still pritCeEtse In 

.ed 
acileintes sit VSV CIII] NV lack PIll ira majOr part of the RN1k 

�l(kip.ltn it iSsVe.. L:tr:wLI 111,]] ’ilL It IianlIIt.jIi,il au e naO liSt 59(lflIe cliii t’I Li 11W The dunes en.rsIil]( the viral pllrteilis 
virus vaccines c-lit dccci ii s,ru]stc.e rscsi.nl]itig 0 diLseass 

eatEr] lie s iiC,i psii’aale ii ieu.1 eXih]CUSPS] II phi nil cnce’ded 
slU]hreC].p Ill ltl,lel]],a]C,l 1 lii Ill.] ’. and the primat]nLe spread olnUll] ji’a(]lnajk, V K p1 al, cii tic, 1111] [1121], 191)2:the

 palhllgcfl Vi ’-tiler animal,I , incus K-K and IN Sclp;icTi, 1. \pepi s yb, 711, 719 
M:,re,iset. a pt.ti]etut with cr,ni]nineii live vira] vaccines is ’P14]. 1 ’his apprinaeh iosalvccl die CO- PM-IL ’a Ii] hr nth thai 

lie em  ma] intinence of (he rn]lgellie CO]fl]Isirlel], rc.stii:.imir een]’IVle ;trlairltsrnpltr:lla]]y cIlllprisirlg i titter gci;c tlistrtie 

in a decrease of the 155Pdncy Ill tiOC of Plilire p1] Ihu cinas, 
I inn particular sital pr.lteins 1rpm Ira: E L led plastuids in 

IiliLng enrnpihocel.s. ier lii prrh]nllr-r: (Filet] Vi 5 iRIS iiart,sii p Rai]art ci iL 
l-ur(berntemre. with currently a..ltirills:erer: ave illeitllnlee] described a nietimot] ni ohlair, infections measles virus, nba, 

or inaretiva]ial RV Pace Limes it IS talL .Iris,’ahle to nlercerlarne a niin_see,n.e,iieel nogativc-vcramk,I NRA virus, firan cloned 
mIteihur a sfxcific ueinc.i] is a earner’s] Hi held Prime it cDNA( lice I -MW) honrea]. 9 37’J--184 (19)). A l7urp-

ta1tulhem (lie animal Wits SlIeClilaheil i lenec It (’an lie ilTlluir- 2;: psaui l’aieiit Apphca]ton rieLalir,nt :.’ this method was tiled 
lint lii nc All, 10 nliscricn iil;iln ]ne]ween animals s’aceiruateei with he artthtr as in, ii the itleetltrIl 5. 

teitti a NV vrcuri:te ,iiiei Iii› i,iicered is tIn a lie iii virus so as horn rite paper and the .Ari:ilicalrciu were witladrass’n 
ln� ire ntiie to rake :9)11 p riale lneasnres Ira renitice .s[t read trig htrwn.ser, since fl.etimer n,_ceareli resealed LhaL all vu ppan.ule] 

a Siflalcn] lieU merns. iluc tntrraduclitin if [tin uxampie a i-i :nmti]ntinl vrr;lses Welt. Do rarisuhinants a] a11, bet ms-re 

serliilIgieItily Ldelt]iiabie marker can lie acliievssl by ilitiPl 11 1)f(p2pfly VirttS III the inniginal]r used vaccine strain. 

dtrcrng a mirtatisiri in n tpinc emnerirlinty a lplyetc-) 1irilpiii .1 
[has it mt mist lie monte indenl. (ham atina:npls to obtain nice: 

NV which it ornta]ly give use to the mri.djcluat II] anItts.riic-i 
alas receimhinan] nngalmve -stranded RN.( viruses with a 

in an iotee]ed limp] aiaittiaL. 
large, noim-settrnenteel getiiite whichlleCessitales ill atit(]e-

II is niesiree] to itt(rnirittcie a n-ala 1,11] fill lilt RVH lilA lation of the elitire gentlnmes, have fiiled Ittlt] Tow. 
geucnle in ’a contrndled III ifi ncr ’ne h unit r cx; nipk the  
reselling mutant NV is ill ill mpnises a heterllip- S(,MMAIiY (I] TOIl INVIINllON 

Ill es r,ipeleuu’ :ml 5,a(l:,Uee eeeoeirng efll,ipes or ioreign 
4b preset!] invention petwidcs a genetically marteula]cd 

piriteits, e.g. llmrrnIuniiiigieal ntarlcer proteIns or antigens of 
iclicitirais replie:slinri tliln-sertlaenred ricgarine-steanekti 

paIltragens Rvc;irnhtnaitt DNA leelnillqltes art aircsiv 
RNA vIrus fltntatrt, olitatoah1f, by recombinant DNA 

Widely IJit II1- lhi.1 P1 91 Se with DNA vinj.?,,,C ci ur I 
1- IS. del tt n in n 

strand RNA viruses. Exainplcs tin recombinant DNA 
I epa S rip u, n aserl It 

n ntis l’Rk 1. Aniriatairesec; V›1113 
((III-, pseudoperte leg]’ it lie imoit-cnre]it.g region of the 

RVvinmsL...-uajeszky 
’mime 

I i:i 

viruses Ins gene exprcssltir cecIl’s Viras (lines 1 ’iS-ic]).  . 

i’ie]lmaVictlsles (Pohiui mmliv, I iepal 1 is A-s rat, Frail- and 

’ . 

i 
- 

i A I cell Cl iris-c, (helL- sa].;. .rc hcntto]ctiy n tent InIi_ 

rlIialll-ciiseasc virus J. W. .-iahiiited And K. -. Burke (1Q10)ilrgarii itt_Ill Enleee’ec]I tie nriil-’-cgnlee]ecl iaegaose-siranteieei 

R’litinirtrs ax a steer ’ .r the pre.senlatiiln if tTiretgn anti- [(NA s-isis lamif Le. SV he me the : .1 ’K [lila cit rflnlalded Ii rttt 35 

n ’ims ’a ii It Ill Ore tvd_n tm manpnlat of hail n ’,se.tnfii r_ll l]teFI nit Ir 

of RNA virus ilcilalities n]epe ntIs Oil the ahiulils’ to prceiilce ecu hisa ill i, eeirrpae-alniL, (Lit ste prrl]etrts will be re]emrenl to 

mco›bimant RNA, ,hicIt are accepted  a tLln-’iar I ii e. it, t a, ruth - It LIAV I Ih I 1k .1 on two 

particUlar RNA-rlcpen]iuent RNA ptilymcr;nses. Iraicaerip:s prrllLlts of riUc 130’] 15 is ]nhtnteei in Lire protein in another 

gerrar:nttel tiy many staiarinrd DNA-denuenriei:i ](NA (rIlEs tnIliiCv. [his ise v. the ease -ci]h time I- and (IN peoteills of 

merasas (e.g. [7 RNA xiyrneia-,e inn eel]u]at RNA pulp 5;] (he pnaramvc(1siriilae. lila] higelber hale, line same fit nctiinn as 

mera,se Ii) and mimicking viral .2c1n:.imL-. tire Si_sitini/nIll liv gLvaan1lmclteie In it lice (l.hierrieis’;re1;e In this ease, thu two 

lime (it’ll yilternses ol man’, Unitiee siiemwleal INS ’,]rnse& proteins ,if lix. ins- littniiy will. se illisisiererl analognnns ti: 

this aiLinseri rre(ivcrv IF r,ifeetirus Viruses tic rep]icrins th, oct protein ml We oih,er taunts 

it’ 112) e])NA hansel pit aid lIla: applieatr ’ii of rectairihiliant Thu nsentnn.nt a nni alelcttirrt t’: - 

DNA echnoiecgv hIir.-miiutculeie these ’enlinaes in a vIle 51 reines earl be -,n(rnil aced to I u. R   mt I ’ rUe It ’ mnxlr UI 

’aditio 4c, 

71 
tnaism7intLi’a7oor

  
na all at 11111111 the vira] pmlyinerascs, an in [ccli’ us eye Sc- ieee :tti’in is u ride rstonill 1. be a ellirmige mit lIla gent lie ;n forma iIon 

lie ,nitialetl Fry inirmodtiertc.n pt Pit !temlm.n allaiils a’[,’ a ill tire RV I Il-ID tic ]escnnlm gene of a (client NV tli,ereiiy 

el[. the iLiTtpiaie nit the pni.yilt_ ri aes Id Itcia (IlL silarilteal ,,:i ,ihilaintng lime mscrliitn .11 nleleltein NV lillIan] ;ieeornllnv lit 

111k-i s’iritses, howcs’er, exeiniaisilv .s Oil I1NP cnlinples. lime inven(.Oe. 
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Si lee giVcnitlriiteinhlsi proiruti Lag foil in tEat viral nrc nina tie 
into th,, environment are lotowa to deterniinr the cell_ 
spitieitv, it rhcrelorc is post/rio to target the rensirmarn 
iuitctious ra icsvin.s militant to specific cells relive than the 
catural host cc its of rabies. by &osing the right conpie-
pie stiitit piyeopreiteitt 

ihese glycoprote ins will further be called "gtvcoprotein 
t analogs’. to indicate that they are involved in cell-spec//ic 
attachment, i:in. gyropattein (. 

If ho. let be ml iced, that in some vi n.  the "glvctipn_ 
ciii 0 analogs determining the ciett ’ipeciticrOv are not 
glyiprntemmne ha: via glycrosy tated proteins. It is rican, that 
ilacce pr.tt’iris au. .itntr w than the scope I if the inventive. 

therefore, in another preterred embodimentol the present 
rivets ion, the insertion noel/or eleteticin in the open reading 
fame encoding the rtycoprruteia U LS such that it rein lt in 
o riutn-functional glvcoprotein Ci, or even in tile absence of 
glycoprotein G. ihe Ci-] mutauit viruses with the non-
functional or absent gtycoproteiatG have robe grown in cells 
that provide a glycoproteiti C analog in trans. in order to 
pheuuitypiea( y eoum1tJaaicnt the vimniri 

expressing uiulnwlaopremcLLs’c epitopea of i-tR.SV, gives a 
very safe vaccine against this diveasic 

Prreinthtenza viris vaccines have so far laced the same 
in bEe mets as I1ICS V-vaccines. ’Fhcrriore. recombinant infec-
ions rabies virus wirh pare rnthteni.n glyeorelic in f analog 
end additional, imnntnn.ugenic epitopere of rreiruiniiuetmza pro-
sides a gird anti safe vaccine against this disease. 

tither import ant veterinary vaccines based on rccotnis 
neal infectious eah its virti,s ace node try introduction into the 

1:1 ree,,niutsiaavt rabies virus of immonogenir determinants of 

the tesroviraves; equine, bovine and peurcinte. toroviruve, 
iii the contnaviruaesr bovine, canine, porcine and felivae 

.nnavirus, cap ciatly the .spilvc-peoieins th reol 
I/Ieee/i eg, a appal pie. ri-el errilvirlelnivul -l’ it a. I 

lit an even wore preferred embodiment of the present - ’’" ICiIts C 
in’tvation, the gtyenuproteiii analog used heir coriipleme.-ate_ , i,I vi, ti’i’ ’P’nit 1it i/n I itS Iv I p it 
tie ri,, r 1 u nr ,,h(eirroLin Citself- ’gii? ftttra loaf Ia e g an 

kniceimlitinaint ,ntmecric:ts rabies vinises with a glycopnintein nor 

IL analog have sirverat iin1uirtnet advantages: 

al they can he specific ally targeted to certain eel Is, organs 
or hosts, depending inn the target of the gtycoanrvteia C 
analog that was chosen. 

This liar plies that rug speciflcai/s’ the respiratory tract or 
the digestive tract can be targettxb Thus, e.g mutcrisal 
responses can be obtained at a priae/oterniined site. 

Alternatively, specific cells of the immune sysreinu can be 
targeted-

b)
 they cart arlditien ally be carriers of trrraigti genetic 
iinle’rrnat:on cnciitir.g epitopes frito: ar,a-ralsivs path’-
cups as explained above. 

Alternatively, they ca_i be carrier,, of foreign genetic 
information encoding toxic sir.)sta uces 

A very irnparnaat applieatioc of viruses according to the 
u:ivenrienn is obtained with viruses having both a elyctpm-
cia C analog according to a) and foreign genetic irtinn.i-
lion according to b) 

Ilecoinbinant infections rabies viruses can be obtained 
according to the present invention. that are targeted to at 
specific cell type, normally attacked by a non -rabies virus, 
white at the same time carrying an i.-etnunopnorective deter-
minant of that iron -rabies virus. 

Such a visas i:arinces anmanity in he beat against the 
non rabies vicar, whereas at the same :itrc it is fully sal% 
elite in, the tack of genetic information sir tIne gtscripro iv in Ii 
analog-

Allot be rnalortauioiher L algal taut crrtxntii men t of tile present invention 
are nirases according tn inc present invention that are cut 
targeted to (1)4-cells, that represent target oelis of HIV. 
through genotypical eunmp]ernientatioa with lllVgp 120, and 

let Iacultutively encode a cyti/oxic protein. 
Such sirtises will selectively attack (’I 14-eel lv, eit:e/,rnee 

inside these the cell,,, they will tail them. 
Alternatively, recombinant infectious rabies viruses 

according to the present invention can pnsts’letc very sate 
vaccines against v:nratent,patbogenc viruses against svltith 
at this moment no salt live vaccines exist- a recmonirinant 
iai[ectirsrs rahies virus t;nrgctrd againsi e.g.the naturaL targut 
ectts.f divine Respiratrrp Syncymiat ViriasiIhEt.SVI through 

ilecientatue 1 wilt UICSV glyeiprreeia 6 natalIe and 

lit diction anelidr ircser:iori mutants ace-oreling to the 
invent ion can also he used to vaccinate a host in order to Inc 

Sn able it, discriminate (serologically) between a hnot to which 
a vaccine comp rising said RV rmnii taut is administered and a 
heist infected with a parental RV. In this embodiment of the 
invention the insert in the 1W iresertior, mutant may encode 
a heterologeiis epittlite which is capable of eliciting a 

is spect lie non-Rh irimane mtspoine in an inn cii lated heist, or 
nay encode a gnttcin with enzymatic activity- such as (’Al 

or iacZ ((onzetantnuir and Schnell, I994, supra). Apre"erred 
region for tire incorporation of such inserts is the RV 
asendogenc region As is demonstrated in the L/s:,ntples 

I, iiiuieetnaas Sort deletions can be tutade in this region without 
rEeuspt iris ensenriaL functions of RV such as those necessary 
tilt iaitcctir’nt or replicetion Ilai RV deletion mutant way 
Lade an epiteipe of a RV proteIn against which as immune 
response is normally raised by the vaccicntcs. in pin rinanlar 

45 a RV rnatarit comprising a rlele[ion in the ()RFeacoding I he 
G protein is suited for this ritrpensn. In the teese of a li/V 
insertion mutant the iinser:irtn comprises a nacteic cciii 
sequence ettcodtng a serological mother an:igen or cit 
epita1te thereof. 

su: In a farther embodiment el the invert ion a li/V aeuntar,i is 
provided which is capehie ot expressing one or unripe lit-
trent tcterolengtnris epitiopes or poiypcptidles of a speeuic 
pathogen 

Stich a atirtant can be used to vaccitlate animals, bath 
eittn:es:ic and urrn-uloauestic animals. e,gaiaas: esilellife rabies 
mud siiull pathetgen. 

Vacciaaivin with such a live vector vaccine is preferably 
fol/itwed by replication if the li/V mn tint w:lhi.i the ieocu-
lated list, cspnessing in vis’ei the hmatcrol,rn,,ns eplarpe or 

’a pent ypeptide along, with the li/V potyr.v1ntidcv. the potypep-
title, esprsi’a-,cd in the inoculated heist will then elicit an 
tinl,nuue response against both [tb and the specific pthcrgen. 
If the tieterentogcins polypeptide derived row hr specific 
patheugen call stimulate a protective immune resjsnrlsc. then 

vi he aitiaiial inoculated with Inc li/V inuta iii according to tlae 
invention will he immune to snt’acqnent inilecti-.;n by thai 
pailnoutco as well as to iufecrtioti liv ti/V Ttias a heft Lot ognniu’e 
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nucleic acid sequence incorporated into a sciabte reitioui of 
the RV grnoarie meuy Inc eontinrtc,iu sly experiacel in vivo, 
providing a solid, safe and loeglasting iamiiininuty to the 
pattti in. 

lan patti lit, tat prrseat ivratataetts peeiaJeu aIW vrcieae 
I

 
h u ci eti iit,’erItdita ei/ a iaue-li,,,,, ad1ss4ti5OteC 

- ii s Ltdi4, iii css4ia, 
- fci4 ffa, aencibeiu ta iian4u if6evik%g,tw teintsn’5 

If 
ci1-ri 

i rehede of Inc pscurl saner ion sas tue 
ttetel i n I e lit - etor eltncnbed above 

P Ia Liy artele ad .scquetaces einraeLitig aapatus or 
penIs 1s11ti I -it nil tangpi ceatue 4itt, --
’:-_’ ti ..&msjiaeeirae --

uncensratiea wi, suitable reiori id the li/V ge-lit, I 

’]"he poishnility to manipniialir the n asL Ili,l_i - 

negative-straaded RNAeenomc of liv on the DNA level by - 

recomhiriaai DNA leeliniqucs was not possible until now, 
because net iafceiieeas replicating s’irue cci iid be generati,rnt 
however, a process is provided tnereie which allows the 
engineering of a mutation into a coding region or inst 
circling region of the viral geutennne on :he DNA level by - 
means of recombinant DNA techniques followed by the 
grimerainug of an infect/runs replicating ti/n harboring the 
mutation in its genotnir 

Ibis process according to the ieventieiie comprises the 
stetne rnf 

A) introducing into cells expressing a RNA pinlyrnternse; 
I) one or more DNA molecules encoding the ti/V N. P 

and I. proteins, aid 
2) a DNA molecule comprising the RV eDNA genome 

and 
h)solo hug the viruses produced by the cells. 
Normally, the eDNA of the rabies virus gemume is mmli-

fted by the incerrynearation of a rnatatie,n in the geuome 
lire process inlay however also be used to e.g pacify 

nie,rtaminmated liv pireuls In that c.aace, the original norm- to 

mnn’a cr1 cl)NA Will be used. 
In view of the fact that reescuc efficiency of a naoelel 

urn ini-genome of RV comprising heternrlogous inserts snitti 
plasmid encoding proteins is extremely low and moreover 
crirretates with insect length (Coneelniann ned Sctieclh at 

1,194,  sapre) it �old not he expected that untiatwo of a 
productive infection from transfenried fell iengtir gencnnhic 
RNA could be achieved by co-transtection with plasmiels 
encoding zho RV N, P cad I proteir,s Ibis is ha more so as 
large amounts of positive sense N, P and II spec ihic RNAs is 
are prod-iced Itsirn the iransfecteid iseuiteiuereodinnptmuniehs 
which were expected tnt layhririiire with simuttanertusly 
expre-eastal itegutive-sleanded genonhie ti/Nab transcripts Pos 
sihin hs’trridiz.alion, hatsever, which could attract note than 
half if 1b, geiiorae was suspected to imircufere with the a.: 
niernciot ciicapsiilletiiiiti step In addition, translation ot N. I’ 
anet L mRNA might be affected. Indeed it was triund thzl 
OilS tine standard traustectioti prnatocol no lrrtectious s’ir’Jscs 
could be. obtained. Etosvever, an dennnrnstrated in the 
etc. iapies the application of en alternative teaeiafection pro- 55 
toctit in eomlsinatican with the use of a RV eDNA genonne 
generating positive stranded antigenomnie RNA traulsexiats, 
gave rise no a replicating genetically etrgi nec red RV-

-the above-mentioned process allows the in vitro i,ionr-
paratinun of a mutation in th genome of  a parental li/V by teu 
means of recetmabinaut l)N,\ techniques followed by the 
generation of an infc,ilion.-e replicati li/V inijtaat hartnour-
ing .s. mutation. 

- I. I çj/il te14/ , /gb ,iilitieda, 4-Pirsea4i---t 

te _itni-i ni/ti I tlnl) I it 1nii/ n, - I - 

1/V n I I n ti.,5 

up 

line engineering of a mttiatlon in a unrua-ncn.ueting iateri]cnic 
region may influence the Ira ascription of a specific viral 
reuse such thai the transcription if ik mali/NA -red the 
subsequent traastation of the protein either all envelope 
proteinn, such as the hi amid (I protein or a protein involved 
in polyrnuenose activity, such as the N, 11 or I. protein, is 
reduced resulting in a virus mnntant featuring attenuated 
claoraeterislieis because tile muta Fit ’s capability of prod ueeiLIE 
(infeetioesl progeny virus is reduced tin particular the 
substItution of one or more nucleic aeriiI residues in this 
intergenic region anchor transcriptional signalsequer,cescan 
influence efficiency Of iraiuserriptioa. 

hhrthormore, tine ia/i tit:uii itof in ci iniat/c waeteie Acid, 
rsbaarr’imn i thucir’aeceif,i eit15,aLV1atdi 

is i -- ml ei)’rnrith sn/rn I., i 11,4i i lii i1Jm14. ,iiid,pdI-ti 
f4la ng41eel is,tcca e 

’ 

›haul  nil ira’ ir 
ice i nail ni lrc v £ety)t1l,f I tfirt - - i,.,, - 

In process according to lhn Invention the l)N’,a nrinl 

ecule containing the li/V genetic information preferably 

comprises a plasmid provided with alnpreipriate transcription 

initiator and tnrnainate,r scn1ueinces ceeognizable by a peity-

me rose co-expressed by the tranisfee ted host cells 

A preferred princes,’, a,nrevnreling to the in yen tin,n comprises 
the use of host ccii,, tranislee’teel with ti/V DNA, said cells 

being able to express bacteriophage 17 DNA-ciepeuident 

li/NA polynrernse, expressed for example cytcnpta,srniically 

frrnnn vaceinia virus rearomhimiant. In this case the ptasiaiietv 

containing li/V DNA are provident with the Ti promoter ann 

terminator sequences ((ouzelmann and Schnell, 1994, 

supra)-
For the preparation itt’ a live v-asrine the recombinant li/V 

mutant according to the present invention can be grown lie 

a cell culture derived for example fn.niu IIIHK, or human 
eLipleniel ceLls. The sir-unsex thus grown cnn be harvested by 

cerilectiung the tissue cell culture iluiels and .uor cells ’flue hive 
vaccine maybe prepared in the for-nm of a saspen.sain or may 

he lyophiized. 
tin addition loan immunogenicatlY effective anaonnrt it the 

recombinant RN’ the vaccine may evrnlai.n a Ill: armnuaceahically 

acceptable carrier or diluent. 
Examples nn’ pharmaeeutieafly aenc-eptable carriers or dilu-

errts useful in the present invention include stal,ili,’ers such 

as SPUA, carintnhydrates (erg snirhitenl. r-iaunilent, snarchi. 

sucrose, glucose, demnrara), proteins such as hrns’ine serum or 
akitanued mile and hutheare (rug. phosphate buffer) 

Optionally. unne or nxenre e-atinpoumls having -adjav,nt 

activity maybe added in the vaccine. Sri liable adjuvants are 

hoe example aLnminiiuunu hydroxide, phnrs1nhate or oxide, 

oil-en utsitnns Ce.rt of tlayol I,"’or Macitoh 52itli sapriains 

or vit,amiut Iv solutrilisale 

The teretni dosage to be aelnminnistcred will vary depending 
on the type of mammal lobe s’secinateei, r he age, we.ght and 

mode of administatienn. - 

Die dosage nra,,’ vary between ’auto ranges: hr ui 10’ 
jnfitiaunimal u-outd e g. he stuitalnle deusrs 

A specific dosage can be for example about to’ pfei 
animal. 

A RV mu.tault according tin the invention ciii aLso be insert 
in prepare all i.iaclivaied saccine. 

For ad in in istr at ion to animaLs, the li/Vauant according to 

the prcsenu insciatioir can be -giver, inter olin uurultvr 
inhranasalls,ntntr;idermably, suheumaneecisls or tmilramusc a 

burly. 
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ft 10’ saixittc :iceorilii’vL to rl i Inc i:iveEiIneirt as. :rt,tnt- wflhn I .) call, serum Li *1% CL[[itlIiLtiniC, u.S LtiliccIliLi 41 

11›dlvi [[l.[5 liii I iJS[ Ill 5n rita ii Ci (5 i,eian_i.ill[it,. [11.0 i. at S wilh the recnirtiliniiai,t vacci [kill virus a 1-
skunkssluinlas and hrtes Itirthvrurvirc, also sac atiinnirn I sold (deities ci ii lir�iir Nall- Acad. Placi U.S A. .117. 5122 hE2f.. 
[[.40 with Ii live RI vecirr capali.e ii expreng 1 icIer- i.ih[ti) ()rw boor post -trail sfecnon] cells were washed twice 

I- is. iii L Ii as e.l watic,hart, medium Is. ag calf s,rum and i-artsfccccdl1] 
tee e.r s .rae, i c ills ii ri ’LiCe]. Li picer 1 riii,iliire nuintimi rung S am p’l’S IN, 2 r rig p. 17. C P 

(-XA11l°( L ( uriel 2 lag ’[’7 F-f and wil!i Snail nil td[A1,l[.Iir rlcsrrie liv 

P-01 Y,’. aiuurr..r.’ la]ecbcrtiv R’1il [eati ng RVh1iricrnfr5 [[saris] the rrarnrrqiIian tr[josf’actirsn kit (’utritagerie: 11 aPI) 

’a-.sI.ee1 ui nf Fall I e,indla Re DNA 0 l� " . riOiiCail) ace a’drrtt& in [he -appliers ires[riiet erie I ’he P›

11- cloned’ ,r[ cI".IN.k sprnrnnti (he nit] Its LU) M. I 1 luttac teas r.iiic,ved 4 in (rnisrurLII-slec’i (in liii cells were 

Siraue( SAD BIQ was eisorerilu.’rl prr,vi(,isN i [01144 cr1 
washed and incubated iii LingEr’s nielit Ui err flit 11 intl 10% 

al 391 [ il)IL i 51 10411 11 
11 ’tern P ci leeneapsdeato ’nil I it 3 1° 

RNA I)II4 ir. te mcnEil iI Lii .. Ii - 

uml’rernrig NV eu I I S
 

li’C pr I n Er .tjilre cc I s. ivad I II 
rrr.. 1ie I ha] .1 ’.1 ueu 17 I I II soefls.c\n anwln ni Ivd I I I 15,1 

La or lb wsembl 01 SA 11 1114 Intl hO Sd Lv I I-R, which Could p press. h. irIs 
Ii RV mm C fl.1 ,-,jis.e. nit n t lb iraus 

plasanel p51)1 -I (I crn?elnian,i arid IwImell, 1114. sr.epra) was iFtr transiaralioci stained cells were preserli. Litter citatiOn 
used (INn 2) pSI)l-I curuilairis ih, ts.iI) 111) gvis.innic 3 and ex --ressiott of ilnutuira from (On NV getcnilai incest, niiilv 
5 erleis SAD IllS liUcInrutieles I-InS arid 1I76(L-I1028_ silpik phisutive cells were oliserved In .t serIes nI Si] rails. 
r pe it vi)) inrerl I h 1 0 1’ RNA p sn re pro I v epeI’un n S N lien en nit elI S rn... its 
nhuler and the liepatilts delta vLriis (HI)V] aiti teenonie prvs.uisc of infectious 5ii05 were obtained ni here exjreni. 
ribmecyinie sequence . In [rEeler i: Leirerate at lilasmid L. pro- mc:i[s, t:n addition, l’runnn cell ca tn ms whiI ISis c in. erulated 
duet 1xisiiuve sirarided .SI)1t rauW’ripls (1(511] 1 ILLS) the mull [lice ririre superrralanr from the rajt:ecicd cells no 
NV sequences siinlaicred in pSI)1 1 were firL nn1’]itied hy ni 1L’eilrins virus cnnumld he recovered two dave later. 

INtl using iii 1 1 (’use printer IS’ At 6( daTA .i( hA ’F) ’l’hereiurue, in order to isolate a [resunacel errs low urnmhen’ 

(ishO 1.0 NO: I) which ..lse In the s.OipkeIltrnIl.aO]p ’ RN? sri nrh’celcruv virus geuje[’aLid iwleeuafccicnl cells. lhe 

genirune cmiii-, etrmraapinnds I. the 5 terinini 0] (’nIh spositive 
menial ir "edure was rjir’ndjlied l’inr is<ilatiei: nitransl’ec(ant 

.,.,I negative sense viral liNAc, .qr:icr sulivequent partial viruses wIts and superuatants were hau’ees:ed 2 days pew 

ncr Lit in if a synthetic Le’rnl{l/lrljin( meIaiterr 17./i) .1 Inn tatni it r 
translecttrirt. Cells were susnrrr.eled in the supernatant by 

Proin"11155.9.. dlollscllpthree ls’ clii.. lIt r Fne.rpn,lununi The psr.mnne,u 

1 n iele It  nc 1) . 

- sttartiilleel Ill three, cycles of irrceaing and thawing (-70’ 

nrhlktlt,e AC AA1AI (At IL A1 rxjA(;o(, i[ -:17,U min each). Cellular Salamis arid the dec55 er’ 

iSlet.) 1) NO ][ It the amplified NV .r.cqeemueic, i1h, lithium 
vine_celIa virus tnbictu forms aggregates under these eetndi 

preeltecic were elena1 Ili (be l,iertRl.Srntul sues el 55:1151. 
henry was mlte(ed by 11.1 ni in of ceattriiutgamieiut a] Ill (flOg in 

Ibis plusntnJ is a darts aLive ci] pilluescniNll (Sirial.tgenc) _ 

a taitauril urea. 1 Ire entire sat pernafa niL was mnsesl let maculate 

lan-i svttie’lr a [lscll]i,/( lat fragment in] he narviuitnle .’lrriti g in 
ern]tnrre [[rail will. a continent rieruerlayer of cells Alter 

’mr sine en rtteanaruls the  iris, al l7 prnrruteitn.r was. dcleicnl 
rnettneitioa h, the superoti I  iel was PI u_c ›4liv S ml rI 

etrir:alr[a lIre [’Li ’vIse II l)V aritigerrtnirc rilro’;snne re_sit culture ceSium. ’C e’vlhop’aOtntgenic cE’ee (epe) caused se’nptcnsre 
in ilte fin] Si: lvulknwval innameetiaeeln Ira a ’I’S rates.’ "E lton 

my succinct ‘m, was :ntisucr’veil lie ci "oSass p051 

emit ([hr seqllcn[e t’ltlrtcil nhe Idairtil I stte . ’srnsiriieiL 1 
ituleetioni. It average croW let plue:cr.rs were observed after 

thaeenmnr:auuie.et a’1’7 prIori:. ru Upstream r the plus sense ID’ 
�.’entrtltgcrttcuu at foI.lIJOg. NV jute -rune if cells, ’a’bmch dries 

sequence were idlett[ticul Isv reslrietiin[ analysis arnl nell result in delectable e’pe was de: iunrnstiated two Sass post 

eeelueticuig. lite Mud (lglil Ir:uruuient [[I l)l (S M) NI) 
4kdIlLrn Is direct imnmnnrrtiaemrra.se’e’v.n_ si.uiaivg.m ( the 

imcler,rtidcs -414r1ll was [Ineti . eplace_ci vi lit a I RI’ Mmci!,’ 
_i[ttl’_ itiono[’ay’er with an anti-N arnuga ii. If Sillier ire 1 Ira 

BgLl] icDNAeean,srntct asserruhiesl in pl)iuesereiptll trenriu three’ 41 
1.4, liii If 26 experiments l’lurireseertl ltnei were irhsersmed 

I’raginnenes of dill’ereran SAID III  cDNA climnres (Muni-SIrhI ’"’I
 the respective simp_cruelaflvs contained infeeti’.nis Rh 

(SA l) 111111 natckiit’idnm 4(1 4112 from pZADt SI: Splrl’Auill 
(5511 l.hhl which was assented len Iclines.ni inaur’nl’e’e’tant 

(4("I --l’_73 tdeiiv pSAI)lS) and Aatll-llgl[l (I (7’ 117c9 
Celtic n_etlerated trernt cflNALranscriplw 

hal] It the snpem:sanls hum the Ici form pSAISIrt) recoIling in pSI)1 1170 1 Iv ilrseflie’rn of a e’,ulitri’s iv cvlirch 

Spill fa ,_,.n assenntnied Cccliii the clu.iceri pSA.D25 arid, 
tell i°served, was used ion’ Elie scenic] pnre-’ns]v titer 

PSADI7 cia Neerl ShE) IllS cnclsiiiide’s ]5i_.](141) and an 
5’eu .lr:t’imgatlo,n al 10,11(11 g. 1or furLhcc ’assagalu[’ I2 clay’s 

,’Saill I’ragn]enri aseemibled Iron clnnvs pSAI) 49 antI jui decreasing aliquotsofsripematarus were novel acernol 

1’SAI)lhS Via Xlii 15,51) Ills] ,ucelv’n,lides ’l77’i-11472) urIC 
rig C. rite degree of liVi nienrii-ui To get s’n’e’irleldlmt (II cf 

lire urii9unr Spin and hall I sires ci p51)1 117(1 the linal basic ’n’[In,’elril’, sinus, sulternntanls from caiti res nprrruirrcturura 

Ii length elena tnd.Sl 1 1,16 was anitrapleleel. Usiuut the 
nulee’t iou irE a11 cells (third pavge) scare ee’I[lrrirlgeei two 

cnrctri[ir pits n id ru a- I manrscrirrrrrr ins were pn.rrlunrmecl and ii:nrs 1› III rein at I 4,1)111! g in a �tiicrnI’in.çe, ’he Iliad 

lie preiituleis an’rSrn-eii en dca.ir:lrirng agmir:se gaLs, ’l’lae 
seper’nial.n.an was then ulcer_cd luring in sterile Nil IIIX-VV 

presencE RNA trannscripts cr1 u:rir,ratiurg se’nrh 124th ItS 
0.1 Iai lIter unit (Millipr’nmnr, imre’rdncms, IleclIlmud Mares, 

iiaInnrriie’ aiN’t iuel,c, iv,] tIieei It I] Ierrgiir aflliiy’reu ire RNA is 
(171(1] curd the  used Inn produce’. lngh title vfrndes rh 

Iranseritre’e Ins l’S’rnr Is’elinru.nse ’ 4 
’ 

irmriaaul itS", 

Itae’nnvemvnnl’ 1 inlc.’iim u r, Sin e"er unitinaurn NV l’he lade u transl,eeci urn and renluiion pm’erirrenrl se/us used in 

the en. L:. - .,k ml nlasirniel rs.,SI) I lI and r1resmids 
the strseejtetit Exani1nlea, 

encae][rIt[ (Fe’ a’rmire.riv is] uniel I was canned ’nil as I’X,.’lMlit Ic 2 
described m!nd 1 

 Ii, ads 
Il 

1 I 511:11 hi 
In 3 5 enl-eii’u I tiC icr el sl:on a ’rids’s n’rcdiar[isi’.l’.ple:ilc’r’mv:el pPsiXra, cii 14 uric_c a 5.11 kIn Xis I -lieu] fragitie,ir ’’I pSAl) 

fil i,3 $fi 

13 14 
[,If, ft. pleneniliiug SLID] lii S Iieeleran cs MP lo InriR-] ’l’he s:il,sec1eenrlisnla lien,." s.’icrinl,, s-i/us, rh:lncr i ear successive 
Sin I I ua’grnien[s ’1’ the nrn,rilitieil nnl’sAS ilasrurels were ille’rl pvecageo RNA Iruitir iii ecl’.aJ sells iIii.l s.I:’nsrtiuiailt was 
ismniaird anrd urneut to rcpiaee the eeri’ri:s1r.’iieliug log mcml :-.ur:aivel un5 .iaaln’itrd Irs [.1115:11 tSiag tIne collie 1aninies as 

J’.151’ 11111 purview 401.1 or (dInt) of lIre I:aIl Ieiuglli huine in Se pi’esieas e tper ri,ein’v 1/u COl Ii liar. 1 In viandarci SAD 
pSAi) I I in trill. Ii, Insert cr0 vi’ 4 ntus’hs,mtieles into ::ie 4 tri.l � tIll sIrs an enlarged [SN A iratlJ’ueni vi nppren[aruTi.Itely 0.9 
genera’ nt Lila :n,reel NV.] sits was aeheved lay cl]gectlinn ni’ id, resnl’:i.d I’rciint NinA dl ee[Ia infceicel cs’u:h 1.11) V thus 
nP-i IS wirit lIinei :1:. till i.,ii’ [ire extensions seihh Klericuse stin[wirip (hat alidininrn’a eee1eeniee,s 55’ere lw-i’ in (he rjr 

err a)me’ ruei religatucu , line IviesI it Ii krngth alni mae p_SAl) 112 region I ml’ this 4 l nsleera,r1 11 all t PR’, 4). hr errnmrast_ frrn’n 
inilisringiiisheel fncniu[ SAD I I]’ (rum the duplic’iliemnn ml uncle- RNA,( cc,c ,fod-I with SAD We, a UN  leaircncnt of 
n.uities 03,35 in S4L, 

,. 

na15y 11.3 lab sees ohtainncd, this site seas ›pc ’ aecaaia’dinag 
’he gvneratin,ii n-I rnl’ectirus s’truses sews eirnionsmrated -’ Co mhc elele:cini made in the cIJNA geaeiit[escr1ty. Sauuenuencing 

Siam lran,vle’.r oteeur’act,- fern] 1 anslecleel celLs ie,ge]her wail. of 15:11 prrdiueis ccmntjrumeni further ilt,]I the enrigir,aI astir1-
rmjhwn’ilaiani or Crest, cells, In each of the serie.s hunts nne_crcei e’l)NA seqenene’vs terre res.rusei alum he gerlinmnles of 

irrnilatlern,’,e asnlsraers’ed in rins eeperimnvun. line Iransfeelaru] SAD V aid SAD by) niansleenaul viruses_ c\ccoreiotgly, 
eiriemes(clnrn_c,s SAil 112.13 aniil SAD lJ2-321u’ere p’a.ncsagerl neither the ime’secnc’e or ’aetdiliinnai scquencesr mncl55’bmg 50 
by transh’em of .sltperriamants I tersEr cells twe’ further times ’ s-ecrtrr derived nndlenit’ieles, between the ft op_cr reading 
resulting ,n ainnnisl 100%i1nlcctinnii of the cells, Iru damon’ frame and Inc ii [un’ I he delelirin crf the entire up did ir:ert’eme 
-[rile then insertion ’e I he SAl) US virus gncriri roe, t[mLaI RNA wilh the infect isiry and prerrcngai ion of trartsl’eeianl untied 

seas ’escnlrrtsd front cells inal’ecienl with SAD 11213 and vienses. TIne iltcm;iliennuemrvmnmeered mlii line genomescrfSAD 
revered tra.nseniplasr ]R’E( (RI  XII) erf the 3m was per’ ’d and S -Si) Slit snare alesigned in a way to result P.  

ecl. With the priniers (tiP and [3M (I’ll i. Ii, ss’hiclr are pttencitypical e’iucrr,nencs in the transcription muLLnrl[ and it nina.’ 
emanciile fnmnthe It and 1 genes respectiveip, DNAfraenieuts investigated whether this alTecliul lhe growth characteristics 
sIt apprimxlmately 7311icp were .rlriainieil imm Itic g_cniern’ioaof of the reepective ’r,unn.slcctaiul eirusea. ll,rwes’er propugaLicmni 
Iramistec(anu viruses Se]) US and S4i) I Ii) arid of .sran’udnrd in call culture asss’eitrstinsliirnrsoh iat’cantemus 5,cIJ) ye and 
NV SAD J310 il_cusnn’eci.r. Snrnssre1.I1111 illgen,ntin nsall ilmullli  ’nIl) Ws] vi  uses srere, iiniil,nn mm lltec it ciauelaIll SAID 1111 
sees only cibsen-veal fear lIt_c P1-N tINS obtauwd tram SAD 

’ 

RV,Threer da)esailc.rtul’e[c]jd)ciefcelisssjthaanmo.jOIOTIL 
lIla and 5,511 1.111, lint ron lrr that frtni,n SAD US. cihnns of l(l Codas I’cinnninnet minus lIl’n) teem, reached in the 
(d[ns’eIseIy, innS SAD US demive5t DNA seas digesl_cel with smnpernatamnts Linr hAl) IlI’i. SAt) V ansI SAD WI demnnrra-
Nlnei, cnis’ing mist rer twin I’uagnieul.snt’apprrmuirmmaieiv 3311 and viralimig that the Rh" u( is rut n--urn/ial lie pr’uipagatiotr in deli 

2110 Ing, resiracitisely (I ’I(; 3). Direct Ill’ seqiiemieicitn of 
, 

eallure, 
greilutic RNA ci’ rrauistnretanl sn/Is 55]) 1,2 Janher tarn- ’ Using a 3r sp.cncilie podne’. wr hyl’rirliaimern was dieteelec! 
lirnuect the presence cI ihc icepecleer inrc’rliva rrl’ 4 residues mdli RNA (remit cells irrltcc’ted willi [lie rj’Jetmctncd SAD Wil 
UI Cii, preeiic:eil tale s_chile Elhe rcsi nnf tie cietermnnercl virus- While the gsinunnmmii’ RNA, mit lhc unther viruses art_ct the 
scqreeiice cetrrnerapcntidecl it, that ii Ins’ imrin[’in,11 S,.l) 1119 6 nkNrhra if SAD 1319 and SAD 1.1° ssemc recognized by 
gelivinre. ’linus, ii was clear eVe, SAl) Jet eirus ns puesanterd Iris probe. hue SAl) V n I’m in RN/n rId as IL ’macnet. In cOOtl’ilet, 

a trann.sfeclunut sinus wi--c gelrcmnneruvutaicui mom enagi- ’ Li fault (’au_cl of RNA ;ippe’rr’cd mdl e’r.rrcs1nenadcit ’u.n size io 

neereei eDNA. itK, novel exnra ci: ci.Sit’lA the sc’mrsprs.aiicle’,I Inc the presence 

’INc inrlreicl’uetioa of I’our acicli6n:ncn1 oacleunLi,hcs close. to .rC the extra P gene hr.. ascIi Inn v r.c;I stall Si n.m1 preceding the 
the nrc_cl nil liner il/n 3m did innU add_cl riaisilncy (ni lb,. r’naefes’tartt SAl) V iii seqeerces, In e:eiu]Ir,ial to am,.-.fly necurninig Rh", 
sirius SlI) US, cordid II interfere with ccnruc’c[ ira/mci ipia’[Ii nbc irauslectanit viutee -i’ll 111 eenu:aseiut,s a NV whose 
lerma/eiiiln of the Ii mI1NA,  genriam.’ mu’ counparsen ui’ sIc Ia/rclioi/nl c,sRc;ns. 

ItS SMPI 1’. 7 I .XSMPI .ir 4 
."linrr[iciiin ol’ Rh’ ’lfansneri1niioci by a.n l:ice’eai.i lKIe.]en l/s1mres.s.inin or a In_cnn’, hrc:tenn Linenicling (iclie from 

!(iitw’eeni U and I. Ceding Region1-,armhinanl RV 
liv dniuhle digrcxr with iltyl amid Iliad]0. Rleierw SI] in aind a- ’ft, 2)1] bp nnD["fA lrergnnnenl cenui’ciee]ng the Nr’V c’csiron 

religatioa, Sill) basics (SA 1) 4319 rraclrolidcs C114 2tn 5537j Iei,e’der tInnier’S by nneltiple restridtirna sites e]c,acril’.ad in 

were dneleced, the heal camnstrutai was cR51) W11. ’ui the eeann’nle i was intrdnuiuee.clin[it the lisiXi sile of the ps.ruskr 
cmnr.slrucnimmu of pSAl) V’, a IMI (’hr 1s]111 AscII lr.rrgnenit gem/s.’ rugnnn of [he 11.11 Icngrh ci)NA pS.Al) I.! f (551) 1119 
inieludineg the SAt) 11111 NP ci.stron herdr’ e nvrgirn.r rues piwdimann 11)1151 alt_cr gerlcraiierni of blunt ends nei:ir Ktcnacnw 
asmIaled i’renm piiAl)13 (ll’n’inaelrnaonu et a].,Sn)(L smapra). 5.1 ecma.-piciec, ’line resulting eDNA pS/I,1) V eLms Usedas a luasiv 

he t’rmugnren arne t comnd it? nneicoLidesr’, li. N crnding br inln rnelnmclirnn 4 the [.naelerial nchLeiram1,tiuem cud 
r,’gtiiin (tie entire ’F  ››-ling regvur and he lIP cisirluni cicctyt[r’anniler&se (1-All gene. lb crIlluin pS.l)!) X{AI, a 11,11 
to, ude r ,,mnm[sisti na, of lime N I uatscri1ri idnln a] sLip,: k-lu DNA [rngln_cnt url iL ’MS (I’harma.eia) cnrnta:niri’et 

thepolsmudeny la,uion .s:gnal. nIne miter-genie r_cgietmi and the Finer ]mr rntim e t7n’h’ aiding tvirinrri was ,rlrrned in1mm the A,surll sitc of 
uae’leuiticles tii the ltmn_istrtrn lie Inehiritt th Ir Ili, a ilscr:ttL ioczit sla It s5 pSAD V si in Lila N/I’ dastrein lrdmrelsr n psi ream sri’ lIre 
sinciral, ’ihe cflNuh t’ragme’ri c/as lirsi snla’cltnnr_cd :nv[ [lie prcndoucne sacipirnee. liii ccmcarrirueiioni nipS/IF) VCAI’ the 
Eecrli[ sin: of pllliuesurript alter till -inn ci 5’ neeeresivcer,Lts eDNA tnnciwcent the Asti[[ site and the tiundili sic loettesh 
with Kienrimw ens-vane (liSle/n Nil Alter excrsrerr, wi u close to the end of mIne psuruciogene sequent’s (SAD 13lq 
IhirmllIlJ.X]sai fruini pNigln arnnl hoinunl emd generalnoir the lnwi]innn 3[0n7) was els’krted and repine_cd with (he (’i’il-
inl,iained 111 Imp Ir.rgmiie tn se lnnc’ii ›,in-) the NV ,nsneu sir encoding tlinililt DN\ Iron p1-MS aLier runt end genera 
lrivtced! In)- 0 card 71. lIp ’1 i’ dim _c rIse dl .ss’qacnees. Emu with kle’rnoes’ cia/vine. Accori]imngls’, hransdripliou cIt tue 

rc’ra1leeris’elv, was elcmneei iwo the flied-mt Slit rut mh’s.X)n. recnini!niiraca[ NV 11,51) X(’rhl’ vhmnld gi-ce rise trra(AF 
fe/il t’mmtl length emmislum/v’!(bm.". ’et) \, I itlus p rssessed Li raIlS’S die pseudcngernr sequieris’s as a rnnnilralis 

21.1 li1n niNe nun eonlipareel u. ’n/Il) 1,16. aim’S ’1’ regm’,nn,sahiemeas .oAl) VL’rU ’Jnealel[rcanra,’riise. al.’A’F 
"s-lie hoe. rS/n,l) V’ auth sAt) Wi) ’,seuv used tin imansfectvn uRN/n Icrekimiri lie teand erie ree,aic[ier. 

twenivcc.rrlra alislnere _cn,nh nt ’ruse e’altilrvs lraitsl’eelecl with Ressiriil’ninani rclnu,’s virus., w,,e’ ieresu"d alt_cr translee. 
S/ni) ’C° al/el in erlie stair SAD a)"], rescue was ludicarcd by qoa 4,l plasroi, ce,- RV Is. Si. ,, I : P,.,(, 6, cite! 
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Is 
pSAD-XCAI, ii p’iAD-VC’AT, r peetirelg, as dibed 
or Example 1 After removal of vaccini, virus, the transcrip-
tint) pattern of the aecoinil laint RVs were analysed by 
northern hvlaridizatbnn limb virioses transcribed CAI 
niRNAs ,,f the expected and eampnasition (FIG. 5). The 
expression nil  CAl cne’.yrr.a activity was determined in cells 
infected witln thc two viruses, respectively, ira stand -at CAT 
assays (Cannzelnnaiin and Setereil, 1994, snipra)- Death were 
fond to express CAP elilcientiv Saccie’sive passages in cell 
cii 11 ire ,Its showed that rIte introduced foreign satin canes 
are genetically stable, liven char 40 passages both viruses 
expressed CAl’ etllcieurly ll(L 65 Additional experiments 
were performed in order to cea reLic expression and inahav-
our of the ressambinna ant niraves in iotieered animals. Sit 

week old mice (live each) were inapeciart intraceerebrntly with 
I  [fir of SAD VIA l, SA 1) X(AF. and standard sealileece 
RV SAD 1.11. respectively. Seven days alter iclection all 
animals slaoweai typical rabies symptoms and died from 
rabies within 11w [allowing week CAT activity was dem-
otnsaated in lxaias 01 nnie’e infected with SAl) VU/IT and 
SAD XCAII. respectively. Both viruses could be reisolated 
from mouse brains and expressed (’Al’ cell ceLlniree (bus, a 
foreign gene can hr ir,trcnduced irntcn the genome of infectious 
1W and he expressed stably and as well may serve as a 
marker to ditfercutinte recombinant viruses. 

EXAM P( ES 
Expresseon of a lleternnin,go-is Vnral Antigen from Raanm-
bimnaat RV and Induction of an Immene Reap nose Agair,si 
RV and the Heterologoais Virus 

]be genorne of classical swine lever virus ((’Shy) 
encodes three structural glycoproteinas (110, lii and E2f In 
CSFV infected animals nautraiiring aa:iboalies are directed 
against [2, whereas 110 inducesacellniar immune response, 
cDNAeneoinpa,wsing the coding regina of the 112 protein and 
the E0 protein oiCSFV sleatenAliort nespesitively were used 
to replace the poendogene regain between the Asull and 
IlindIll sitsfpSAD Vax described in Lvampie 4 Rnco Ri-
ll intanrviruses(SAII-VEO and SAD -VE2, raspcctisely) were 
recovered fa-oni transfectiana exeerinnents as detailed in 
Example I In infected cells lie sEnses eepmssed CS FV LO 
protein, and Its IV 112 protein, respectively (FIG. T)-

The
) -

The reconilninan; viruses S/Il) VtfO and SAD Vli2 were 
used to ini IT) u.riize pigs by the aura I mate. Standard fox baits 
usually being ursa: tar oral imnuaneation of faces with the 
attenuated RV SAD 1119 strain were loaded with IO iota of 
SAI)-VLn{I, SAl)-VliZ and SAl) IilS,re.spcotively lisa nails 
oleachprepeieationwere fed to tata pgrs each (pig #1 and #2; 
SAD VEAl, 54 and 44, SAD Bill ifS and 116, SAD VE2). 
Four weeks after immunization, the presence of neitralneing 
antibodies riganust 1W and (s,I;(,r as analysed. Willi the 
exception ml #5, alt pigs pensserwed [IV aeutraLia-.iung inutihod-
ies (litre a25I)) ennntirnnling aprake ci the vaccine bits. Pig 
5 was tin eretdec riot farther considered. Pig #6 des ci raped 
fiSt-V neulralncing antibodies at a litre of >l& As expected. 
pigs SI to t did not develop (SI-V neuxalicing antibodies. 
An inteanasel challenge with tIC pie of (’5EV strain AlErt 
was perfornn,sd S weeks after inurnenization launancyte 
monnbers enipigy and body teanpernrai. we’re monitored after 
line challenge and shown in FIGS- II cad 9. respanclis’eln, All 
pigs developed fever, hit pigs 111 and 92 as well as #6 
rcsa.vcred more quricklan  11secnnntnsl;n.innal#4 died 15 days 
post challenge with typ:czl 1:9Ev syrniatoms, ’c control #3 
was killed on day 21 floe presence of (’5EV iwwralmrig 
nnntil,odies in tIne fig leal with SAD VE2 areS the partial 
protect run of the pigs than ’eccnvedeitin,n- SAL ) VUirnr SAD 
\’IL’ etennonstrate that laIn insunenral arri cellular immure 
responses against two lien emil. ngcnnls vir-us Ins)’ inc induced 
lay rec’nnnhinant [IV lic s’acciaes alan application by the 
..iral relate. 
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EXAMPLE 6 

ianlRIinylnlrri ci I 
� 1 ) ’150505 Ot,Ll 

un ’ a ln i.o a "eras propagating less efficicintly 

o titan he stansiri,l snurins SAD B19, a reesanatbinant seas 
prepared that possesses a mutated C proteire 

Iunrnliis purl:›,, tic nen1nenace encoding the last 44,anlinno 
acids cii the (I protean were delete,-]- First, the AL protein 
canting piasmid, illlli-G (Conzeinriann and Schr,e]l, 1944, 

rn sn-pea) was digested with Allill (posit non 4752 of the SAD 
LII) sequence) and LernnllV (the latter site is present in 11ho 
rni,]lit-te cloning site of the piasmid) and blunt er,ds were 
generated

 
by Kkause entoryrne. ligation of the risirltiang 

.49111 and Ecrn,-inV ends resulted in the generation of a 
t’anslatiam ternhinati(in csndon at the former AlIt II ,aeqaenea. 
yin a kh 1)NAPpnMI-SMa1 frig mantnrcontaiRing the modi-
heal region was used to replace the aathe Tit ie PpuMl- lIst XI 
frasinnent 4469 4995 of pSAD 11 6. 

nenti)1c4 iui-jts. daeletio#, S. a1la -)72,i--4 iii( 

lb cai cylerri i ii IS aaol the t 1n11ntei 
in’ael .)fi )4’aidll nC

 11121 

-( 
a - gin in ta slastisne of 1.), s’eetor-a)er,vŁ nucleotides 

itnnnaucaliately efowuontee.am of the new G translation termina-
tion ccudon 

’a 
Rec,nmbmaet RV(SAD [lCD) was recovered as duoscribsid 

in Es ample C As expected, a truncated G mm tein was 
expressed in cells infected santit SAD i)Cl) (lID. 105 
Cannnpareel to standard sequence virus SAD 111,. 100 fold 
tosser iitres were obtained with SAD Xl) virus after 

infmarri,an of cells atan tooL of  [a addition, a reduced rule 
nnlspreed in cell cultures was observed (FItIR II), indicating 
that the tnirncatiota of the C protein resulted in reduced 
ussenjblyof -,-irionsor raalaicsxi cell infectivity nil s’iiions, Sin 
analyse the behaviour (A SAD l)(’i) in infected animals, Sue 
mice were injected iotracerebrally with i(t’ffu of SAD DC I) 

- and S mice with the same dcsis of SAD 1,16-

EX,’IMI’LL 7 
Gr000 lisa i I a .l4aIicgs i sits t pier-v (C) Mg.tanti by 

eel noon in  
an In ne.lerll’1’fetL t c enti C protein coding region frsinnn 

the RVgenoinna, the fall Lcogl:a clone pSAD CE (Exam ple 2) 
was used. This clone differs from pSAl) 116 5y the presence 
(if a unique Nhel site wititia the nontraoslaleal 3’ region of 
the 11 gene (SAL) 819 pennitinin i3 l). By partial digestion 

ax of pSAD U2 with P115(1 (SAD position 3170) and connaplele 
die stioa xs’)h Nhel, voitascetaerl I ii ir by Klannow enawnne 
and an i’, ti --n a l ONin(nr1r, e,iinpdajSJ2 0 
togsk ,1, 

a svs . coCos U ’The riosalting elaine 

pS i-li di, - - i ,re :u"to.edt0 tIlt) )nenrirnennts to recover 
Sit reeeiniloiuo.ue; cue. In .idrhtiena to plasnnids aneaxlirog N, P. 

and I protein bowe’cer, a nilasinid encoding the (i protein 
was enniuraest/ieted wilhl LiSAID dE to rowpiement the Ii 
deficiency of the viral geeorae. ihe resulting virus S/Il) dG 
was passagaoi.l no cells again nraanfected with the At erconlinng 

vs plasmud anal infected with the vaccinuia s’irnis vIP-V-/I to 
provide C protein 

RNA transcripts of SAl) d(l were aaalyrcel by N.nrnhaorn 
lalottingexpoiimeuts Aftei hybridization with an N speoitic 
probe, the S/Il) dG gevinnne was found no he considerably 

vi: smaller than tlne rabies virirssnl ganorne retic.ening the ct)NA 
deletion of 2.1 kb A pt-nine spanning the entire Ii coding 
regime, honees’er, faiteal To hybridize with S/al) di; RN/Is 
dennoanstratnig the lark aif C encoding sequences 01 f; 32) 
the ietern:rai of thc deletion was li-artliar coniirn,ed by 
R’l’-PCR ciii semjeelncntug. 

Phenotypically .eonnanptennented SAD d(; was able Ii, imnlect 
nnnncomplunaeotinig IISR cells, to repl ucate its gcnoinne and 10 

6,033,i(6 
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eepress line genncs entailed by tile geaoinne Howes’ene in was 
OUT able In prunlece infectious virienns and Was, infection 
could not spread inn ’lIner cells (PlC. lS)nnr be transferred by 
passage of cult are su1nrrnatants to other cell cultures. 

L,C’JnWLLS 
(imr/a,o, of Mat-aet1.xb) Oineae in10.JnAilysalg1a-, 

c-nail_Il 
I an ,too c Ioafjalsmnoli4i en i i’ n  In  I’e 

- iriijnon II i,1c’Iine ii i,tctnit 
vire a Iii C ii 1 ii S i’lllisio ioj’ler on I by r run- ’1: 

hi a 1 F t C I aotnss Ine t , 1 so joli ft c tSr 

VaTk?n f" I Ii a/ti s Jia , 1 - p a I  -a ci-

ats IF I iii I I icepi r nlçltr freue 1 I, I 
niC,tt I i r 11. F) 5 ILl 6’ -I onirnis 

i Ins, I bit’ on (in’S ’a n)grt4enJsran),6er:a an 

’I 
eln’anids of the a.uthcritic 

Moleola and VSV-G priatcuan end infection of celIa, with 
SAudIS resulted in the formation of inifectioans pseudotype 20) 

viruses. Compared to rabies virus C and Inc closely related 
Mokiola virus C, howes’er,a reduced titre was observed with 
VSV-G (10nnrnl in con trust to 104m1) After replacement of 
the cytoplasmic and Iranusmembrane domain seqaencc of 
VSV-G by the corresponding domains of the rabies virus (1 25 

Protein, however, It;, infections patlietes were generated 
suggesting that the cynaptasmic domain of the [IV C is 
dineeLmont the protein ink, the viral envelope 

’[lie gc Rem lion of psnoedantype IT articles containing authen-
tic ltlV gplhll gyp 2tJ.i’40 spikes was not anbsaornemk In ° 

crantrast. chap cession of a chimeric protein compnnsed of the 
nato- and transninmbratae domain of the tIIVgp fused to the 
cytoplasmic donna aini if [IV (1 resulted in the fr’riaation of 
RV(HIV1 psenoalotypene This confirmed that the cry ienplasuoic 
domain of the (1 prrntcin is responsihtc for ellicienti inesne-
pairation of spike prnnteoins iriha the envelope ni thabdovi-
raves flee EV(l IV) 1nseudotype particles successfully 
infected "em cslis expressing the human (’1)4 surface 
protein )I4’ eel Is) but not the control cells expressing (1 )9 
VI 8’ evils) hells were obraineil from tiaeAlDS Research and an:, 

Itefere nv Reagent Pmeeanrnng). hIm pseudotype viieises 
thus possess tine hmnst range and ccl specificity of lllvi 

hEllo)’ l)LSCRIP lION OF 41111 DRAWINGS 

lIft 1 

Orgrinicatiman of tho [IV pseudogene region (4’) and eon-
etraoetirnr of recannni-,inant [IV gennemes (drawn to scale) 
Numbers inndicata the nucleentide positions in the anti-
genome sequence or SAD 1119 On top, the entire liv 
genome with its five open reading frames is shown Mata 
lions were nrri nut in pPsiXih containing part of the 
genmima (i roe) and reintroduced into the full length 
clone pSAD I 16 by etccliange of the Stul fragment 
(44l14-tn)1n4k In the detall drawing, coding regir.na are 
represented by erny boxes, non-coding sequences ns lutes. 
Punchier-ni nranmcript ion alsig,nalsmrjncnces are indicaned by 
tilled Fair 4stipn’psmlyadeitylalion) and arrowhead (aikl’tA 
transcr,1ntioin snarl). [lie lion functional signal -like sequence 
defining the stint of the T. regiaan is shown by the open bar. 
Arrows indicate the posit ion of olignnadmantidc prinnerin (t3P 
and 1-4.M nnsed for Rl-IX’R analysis of the qi regime In 5,41) 
112, lilt -m (nI lliindlLl esocinsions resulted in inseniaon of 4 
nuelv,:tdes and generation of a unique Nlnel-sinne In 5,41) 
V*, a chIN’S, Irantmenl containing the. [IV NP cistr,.n bnirder 
(SAD 1119 nacleotides t 423-IStl) -es-as inserted atm’ the 
Styl a/tan; S/al) W9penssnneses a deletion ol the Stvl-’tIinnJItl 
fragn:nent 

i’tC. 2: 

iiimplilied scheme liar the conustnicli,in of rranescriptior 

talasonith containing full length 1W cDN,’e Nuinlnere refer Ian 
naclaotide positions he the SAD Dlii 1W antigcuouie 
sea1eance (Cottzcinaann cI al , 1990). flne plasrnirl p,Sl)l. 
I plus which servee, as a basis for rca-mn nslructioa of I-it 
length [IV gentonnic DNA is a counterpart of p51)1-I 
(Conenelrnann and Schnell, 11594) containing the 51)1-1 RV 
mini-genroine that cotnprises the terminal eucleent ides 1 f-tI 
arid t176O-11928 in opposite direction with resonea’; tan 17 
RNA pmulyniterase prcnneoter (17) and hepatitis delta virus 
antigenonhic rein:eynne seqaance 111Th). Line ti-lanI lglII 
fragment of p5171-1 pits was replaced with a I kh eDNA 
construct that was assennolnlad from three SAt) 1119 cDNA 
ctmannes as indicated Insertion of a 36 1mb Spht and a 72 lab 
Aatll feagnnanl which were assembled from two eDNA 
clones each resulted in the final plasmid pSAD 116 con-
taining full Length SAL) 1119 cI)NA Iransemnpuion of this 
plasarnid by 17 [IDA polyineroise slieaiild yield positive 
stranded (antigenomic) RNA possessing three extra non-
virai tIn residues at the 5’ and a precise)’ end after aatolysis 
of the rmbanzytne (’F)) 257 promolcr; (T7T) TV transcription 
tertninalor; (HDV) Ill) V enliganominu rihenesme scquencse 

[1(13-

Demonstration of the genetic tag in the geaanme ml the 
tranisfincrant sines SAD U2. 

hixtal RNA from cells infected with standard [IV SAD 
111’) (1119) mid translectaiat viruses SAD III, (lift) and 
SAD U2(U2) was Isolated 2 days post infection and used for 
[IT-I-SR anaplitleation of the respective If regionas with 
primers GIP and [AM. The amplified DNA was separated in 
a VIP agamse gel directly and after digestion with llindIlI 
and NheI. respectively A Nihel restriction site is present only 
in DNA derived from SAD U2M.DNIA size marker-

FIG- 4
arker101(14

 

PCR ataenlysisof SAD 819(819), SAD V’ V*), and SAD 
WI- (W9) geanomes 111 1mClt, was performed as described in 
PIG 3 with primers (131’ and 1-4M. Anetnliikutioii products 
were s -pa rated in a 1:4 agarose gel 

Fl(L 5: 

Demonstration of (-Al mRNat)cs transcribed by recombi-
nant I1VS 

A Nnnruhern blot of total RNA from cc [Is infected ss-ith 

SAD lift IllS), SAD XCAF(X6) and SAD V(’Au’(VC 15) 
was hybridized with probes specific for the C gene (ft). 
pseedragcne-(Y), and CAT gene, res1nectivelv. Cu the left 
side lire viral geromes (s’) and particular mJINAs are mdi-

eateso transcribesmmm While SAD XCAF  in mRNAc.’ni ng 
both

 
(’At’ and psunadogena sequences ("CAIY’). SAD 

VCAT lacks pseudragene sequences and teun,’nsnribes an 
reIlNA ("CAF) 1xossessingannly (’Al’sequerces. [lie it 
al RNA markers are given in kb 

FE; 6-

CAP activity of SAD XCAF and  SAD VCAI -titer mul-
tiple passages in call ealtare Cells ware inlacted with 
viruses frnaro the particular passages number of passage as 
indicated) and eapaal amonaI-,Ls of cell extracts asera ainalyseal 
or (’Af activity two days past infection- In lane"-’ extracts 

fniinn cells infeclad with SAD 1,11 were analyses-_ 

i’Idy 7: 

Expression al [0 and 112 protein by recnnmfninant  

Cells were infected with S/al) VLnII (i-Ilutes 1,2,)) and 
na ’SAD VE2 (isolates a, I’, c), respectively ia-na clays pinst 

infection, cell ’extracts sscrr separated in P.5/a Gets uinul,-r 
reducing craajnliiiainr, and transferred to u:ar’cclltihose uiclou-



19 2)) 
!rrilrLcs. Idler rneii!r:(iari si’s I l’,llhiClOF]:i 1 0iiik. alLey  
dreaDed us�’v 1.0 and Cc pr.teiti, rc’snhsriv. and Swan] 1.1 SAD 1 lb aid sivt) [[CT) in: e’ehare. 

SLiilSU(lUCflIIV WLth a secOndary .iiiijh1,..lv cispIcd ([1 il lialuic (allure c.:Ik scare :ife.cicd at an oLe) LII’ (I :15 Wi ii SAl) 

ahiisplaaLaw, the irailidas ncr.. s’isnalia’arci 6, rda]r[naa iii 1.11 (( r SAD IX’]) (1]]])), cc: ’tire I. eel coal-

sc’:rslralr and C5]IC1SUIC to an X-ray flliii. As I CniIltliil, sed it . II II times prrct iiitCClIOfl 6. Lrccl irliritIlo 

LCCL lv :- C5[ilC’.SCII anal pUerIle:] I’ll and I) rule 5115 
illu ines,c Ice svth cerrijugate I ci. .a] against 

mised (III. 1 r, a(l:lLrnon, C .srraets mc, II cells m1ce ret] � c� Vratrncs arm. N prcrsirn. A yfaraser cpu L1.1 ].i:cclnrn 141. 

’a till 
nctguii’, ’ring cells is iLhserscc: in ccli. 101... l.al a Liii ’,At)]

 
) 

...cci crilnrparcsala. 
0’fl 

If. I] I’ll 
l.eorxicyrailgstmma:are-.lwilli SAID VI,OiSl,inil2),  SaSs’. of SAIl dO TIan.luiplc 7] arid ’SAIl d011 

SAD 5/1.2(5’) ord aaudccd bl’. dnis SAD till (6) amid �sa’i-iplc IN ’p’ INS if IIS1t cells 
Al-), and ehalleLriw) with I’tsVr 1.macmmcv[e alnrinaty are illecta’  ’Liii SAD I 16 (Linarnpk I). SAL) dr’d(h(’l)) and 

LII pCI..Ci.l lii 1[isL.lIItt miuirih.-trn 1411.5/nt prior Ii’ Cliii] i her 1’[yrLa:a is’ cIfllpletllrlllL.J SAL) ii’., simm/n (AG) 41 
leage (Ii: in :11 . LV 1 p ,ih ) iLl LImine, eslirmi/teal 

on .5 cii. ( WiLS isailatmaal 2 ala 
ys poe1 :nf,u 

in and art’alyzed 
saline. ’ ry 

N. a Ibsen lyln 

idizaliem:m .Ascicriici.is!iiic. by hrhriclizan-
I’ll, 45 FlaiL rsn 

Ii an N geme speeilla probe 
(A), [liv 

gciicnw mESA]) 

]kidv:vniperaitrirc 
of pigs mISer (’51"! c’liallarrge (day (I) DL N ,,’lmIiSLcicrirhlv snia:lcr rh.an liar standard rallies vim"Js 

Arern3ls1n[niln:/e:P arith SAD VF)O(#] and ](2lelevcl- gaae’)ceui1gn 2.1 lab de.elaarrr al the (a genu.’a 

I VI] rtiIal ’ever 1:11] Jar) Ii (#1) or no (Veer (#2). II "oh prImti.. spanning tIm. 101 Iry I prailein cils’i11]lrlri seq oerimw ails 

cLlll’s’iml iminmials uli,lIJln/vd with SAl) 1111) (#1 anal 
’ Ic l,yhricliie smilli SAl) e:(i IINAs. (he enta I  Indian 

0[lie 

h as all ,tm I [IL] ri id (v] LI] d at rLa 15 p 4’,’ [ I 1 I r cii Ira re. cm It SAD I I) In ,. I I w 

IL C...-L, II I I ci led Ii lhs. apts ardoCc 01 a 
t niP’S) mc]l

 at i...I, li.xc I dLmLS pci I chillengt,. [ th,t ci I ill Ou, 1 ccl r ho im, I iIlN) III: 911 r,’l/tiLim.c RNA; N, ti 

rnrLn.e.lstriirmne nib’S/IS l\/.I, ilic mi niat 

.iiniai.iimzed with SAD V152 des’elrrpear VIlla1 
N1+6. 641- haerar:LnnatrmF]N’Ss 

11( 13. 

Seer ,inly :4 .....55 1’ Sr X. C111[11111 are (Ire same a,s IL I’ C I uI’ spi aad cl’ Lire I] nOittLatir 5.51) d(i. lISP falls Wale 
A. iLlnnited w:til ttreooiyjriaaLly ciaii1mlnmuented SAID elf and 

lilt: 1* ananlvieal 31. hours pust Iransle5.arni by inwtnmillar,rescanee 
Lxprceci.in .4 a I nLllca[ed 6 pro Ia II ir, cells icfc..’ierl asri h ., tImIcrnsalnp: I  A) N pm learn c epression Is SIIcmWaI try i rcu. S 5121)11). 1155 

cells were infected ai an IflLIirll isv.11 
5.51) 

halninu rI cells with a I"l’1’(’-mmupkd Infirmly directed 
11(1] ar SA) C lii andI II ifm 6 14051’ amlcerirra liilwltr:] ss’ilh :4 Ill miSt ’4 protein (CemirocoreL (In 

ly single calls arc rt’ectad, 
511 OIL of 

F 

"Sli’nelhiarnrnc fair 5 ii. (flail esiracts were all spread of ViOla i, nnigl’.Sicritig ceLls is .bsenccai. (I]): 
ilcaha trod isa 114 :111 anIa-rallLes 

ft MA" and alianaaLs ol inn rira- elmira] ariA a (ieper..’i]icart’.drm.cirn. 
m]nrpree.pLtaic... 

51 

IIL]Ile.S were either alngealed with l’N(i,’r.sa 
F Fl].’ 14 35

in siraler to demonstrate the prnrmaiat sae’l.Ilrl[Les
 or

I. ,.a:i.:r.Lliviml of lila iegcIm.’nil eltimeric III V.115/ glyecr 
nicack treated 

I-.) to 

demoastrete [tic glvcosyl:,ed irlilcinn. 
plot.. .1 lIved far (a ri arm/I en rat RV(lli V) psnaa’Li’iy Ire Vir:aaals. 

+IT4 ilitectod culls score ina.ahelna.] 
it 

the lirenacafe of 2 ]’Imn ..riLiic 
III 

V.1(1.43 
pil11’4 

c’ylolmla,sriucLimniarin accept Er 
0gm1

 
rim.-IM lair 90 04111 LaIr Icr abrading .11111 during lllrsc’urJmirL,iie 41’. Llleecliti li, wLIIirmcalL: 

at tic 

(raar]yrnelnn-
rh5 1 It latie 

Iliag pernid. Pra,:eij.s were sep.., l(c’nl ’1 I (4’) brains ci math was replaced 
5r 

ibn. ea:rn]<el.. 1(5/-ti cIt mptans-
Sl)S-l’AI’,LI aral visa, ,ili,ed by aLiliradlligra(miia. ( cli 11111111.15 ’ mac Juriria In. ..rc’preserls 

a. 

prariicc 
:esi,lam. (LIII lirwoI in 

were 
I(Avsc,l 

as above. 
1.16. SAl) I .1 

(i virus: .5/1). 5:51) lbs p’irerital prilcins. I ’vI:plasrnic .aon I ransniemtrrarrc 
1)01) Ililltanit 51015 Mr ’rcSei’l SIC ntarkcca. cain:.ae .cqnenees Ire s,paaaln:al by a  

necretnie Lear rIle 

III cLarinmtlLa, :rleOnrrATllurr, 

iii. m IF. i115RV1 On’ nr.QiLENcFeu 

(2) utLfan.Lw’r:::’m :01 acid a Null, 

(ir] Lu1/TH, II msapaie:. Ca 015! 1 ’NI ii DI ’IclOCiLiSL’I: tcn,S 

hI sie,F,,:mr..’. ’r’ai 1 DNA 

011 :v’Dnele’e 

fl,’e.OanPTanlL: iv.,’ 01 1(11:0 1 It S spit I 23 24 I 

clalui:: ’’iii prning .4 s.jrus rl:tLIan[

 

al .....I’ slam I .1:2 flc1il,4.r .a]l)’L J  0 

pha rmarirnrtically ac’dcplirllle earl lilri’: ii , i vamm ’5 

59 ’Sf tray 4 .1 1 m u]eqa 13...nieces ISe i ha [rv.1.:l alit .11 infect .15, I Ii I I LI I ’I . 
lae(a 

iaaaa] ce ,eL LUarail 
I replicaliog, rnnn.wgrircrited. [leg lie ’.lraerlcii RNA sirLis 

’a 11, j Iiimml., 
i I I . m1arie4ig the steps ill .lstFr I IlL, 

’11 
’ CI 

providing :n ./cv’ acIt espeesisoIg :1 lii’,:r..l..gLi1’. 
RN) 

re VI. 61.CL L, claiw 1. o 11, 1Lll 
’a tills.] , It Mn ,, I 1 I maim,,.rlu:m’, 1  Ii) mmtrn:dtLLrnag :11. -1d lied cell 

wherein 
lbs ’old aural, 

rs 
in a pscteknrtcrn. 

Lcva., 1) ivic 

or n]{mrc IN) nm..,TecalcncLreai..ti’i2 liv ymCa N, 3. 

lIe si/n.e mnrarr.l al erring it e’lana: 1. c. .aiprisnat 11 11 and I. pr, lrarn’, Cit aria2ngs lhc’reLiI I [lu rail’. Is’ 1 unreel 

1.1st not, a I: 11 ReIn sd ccl I frarrir a.] Lm:scilL,:rm:n[c  4s ale lilian], I,, cxjmrcssia’n cn’ntrI,l sequence hue’ [I-lie LIt ca id 

ivilereirn Ii’ allerIIliaun ns [Li a:mIpa:i in . [net 
caP,. 

an,] 

4. ’lie s 

ins

 

ill 
in ’1" a:’r’:.rrriing I:, ’’l,iI ri: 11irish’’ I 

2.] a DNA nii(IleCmLle dirI1I1!4sLng th, cIMN ri rIte 

.1 :1111-sep nc 

iLmaal ia/il Lee-slraticic,l 115 A r run 

’Li Lalig I, I 4 mi 
I I 

wherew the cDN.Aerncsalcs (he cobra geniuS, .1 the 

P10 41111 

WeL cli cliv s’Lmlls or is modilieml 1’: tIre ac. rpnirnlmrnrl ’ii a 

1 " 0041111100, 

and wherem lie DNA rinrks’ulc Is it,. 
cc 

lt_ sarr’becT1’e the ItntenialimiaIrs RN..) icmlviamerese, ned 
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Coma resultado del Examen de Fonda realizado, con fundamento en el ArtIculo 45 de 
a Decision 486 de la Comisiôn de  la Cornunidad Andina, se comunica: 

1. Documentos estudiados 

Descripción: 
Reivindicaciones 

Di b uj as 
Secuencias 
Prioridad: 

2. Objeto de la invención 

Folios 99 a 198 
Folios 199 a 231 
Folios 236 a 242 
Folios 232 a 234 
Folio 235 
US 60.561.214 
US 60.644.902 

06 Octubre 2006 
06 Octubre 2006 
06 Octubre 2006 
06 Octubre 2006 
06 Octubre 2006 
09 Abril 2004 
19 Enero 2005 

TItulo de la solicitud: AtenuaciÆn sinergistica de virus de estomatitis vesicular, 
vectores de estos y compasicianes 

El problema plariteado en esta solicitud consiste en la necesidad de obtener una 
atenuaciOn del virus de estomatitis vesicular con elfin de producir vectores para 
composiciones inmUnogenicas de usa en humanos que tengan un perfil alto de 
seg u rid ad. 

Para resolver este problema tØcnico la solicitud en estudio proporciona un virus de 
estomatitis vesicular (VSV) modificado genOticamente que comprende al menos dos 
clases diferentes de mutaciones en su genoma, en donde las dos mutaciones VSV 
atenUen de manera sinpergica la patogenicidad. 

El objeto de la presente Solicitud se relaciona con la Clasificaciôn Internacional de 
Patentes (CIP): C12N 5/86; 007K 14/145; 012N 7/04 
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3. Excepción a la Patentabilidad (Art 20 P 486 literal (d)) 

El objeto de las reivindicaciones 22 y 23 que se refiere a un mØtodo de tratamiento 
(mØtodo para inmunizar un mamIfero), no es patentable de acuerdo con el Art citado. 

4. De la Solicitud de Patente 

Reivindicaciones (Art 30 0 486, Art 22 POT) 

La reivindicaciôn independiente 1 no caracteriza adecuadamente el objeto 
reclamado (virus de estomatitis vesicular), ya que caracteriza el virus modificado 
por el tipo de posibles mutaciones y no por sus componentes, gen a genes 
mutados, la secuencia o secuencias modificadas, el nümero de mutaciones y las 
posiciones de dichas mutaciones presentes en el genoma. Una adecuada 
caracterización del objeto de la presente invención puede notarse en las  
reivindicaciones7, 12 y 14 que aunque definen tres tipos diferentes de 
combinaciôn de mutaciones especifican de manera concisa y clara lo que se 
pretende proteger. 

La totalidad de la materia reclamada en la reivindicaciôn I y 15 nose encuentra 
soportada en (a descripciôn, ya que las mutaciones de vstago G, mutaciones de 
inserción de gen G, mutación de eliminaciôn de gen y sus combinaciones no se 
encuentran dentro del capitulo descriptivo como posibles mutaciones que se 
generan en el VSV. Se sugiere al solicitante eliminar dicha materia de (a 
reivindicaciOn principal. 

La reivindicaciOn 2 no es clara puesto que no define las caracteristicas del VSV 
sino par el contrario caracteriza el resultado a alcanzar. 

Las reivindicaciones 3 a 5, 10, 11, 13 son muy generales y no especifican de 
manera inequivocamente el tipo de mutaciones, posiciones y secuencia preferida 
que presenta (a mutaciôn, Se sugiere al solicitante sustituir estas generalidades 
01 secuencias concretas. 

. 
- La reivindicaciÆn 8 no se encuentra soportada en (a descripciÆn debido a que no 

se establecen dentro de las realizaciones presentadas en la solicitud la 
combinaciOn de 3 tipos de mutaciones dentro del genoma del virus de estomatitis 
vesicular genØticamente modificado. Debido a lo anterior se sugiere al solicitante 
suprimir dicha reivindicaciÆri. 

La reivindicaciôn 9 estÆ caracterizada por un resultado a alcanzar, puesto que 
hacen referenda a la comparaciôn de un valor LD50. La anterior no define el 
producto (virus) ya que (a reIvindicación incluirla no solo la soluciOn propuesta por 
el solicitante, sino todas las alternativas presentes o futuras que Ileguen a ese 
resultado. Se sugiere reemplazarlo par las caracteristicas esenciales, 
estructurales a funcionales, que contribuyen a la obtenciOn de ese efecto. 

La composición inmunogØnica reclamada en (a reivindicaciOn 21 no se encuentra 
adecuadamente caracterizada puesto que una composiciOn debe caracterizarse 
par todos y cada uno de sus componentes y proporciones, asi mismo definir 
nequivocamente dichos componentes, tal es e( caso del vector genØticamente 
modificado el cual debe definirse por las secuencias y el tipo de mutaciOn. 
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La reivindicaciôn 21 contiene la expresión dosis inmunogenica la cual es 
imprecisa y no permite distinguir la invenciôn del estado de la tØcnica. Se sugiere 
sustituir dicha expresión par un tØrmino preciso o un rango concreto de 
concentración de dicho vector. 

Las reivindicaciones 16 a 19 que hacen referenda a Ufl vector de VSV modificado 
genØticamente, no son concisas puesto que no definen el gen, las secuencias de 
ARN insertada de manera especifica, ni la secuencia de genes mutados del VSV. 
Asimismo, no presentan soporte en la descripciOn ya que las realizaciones 
preferidas involucran un solo tipo de gen (gag de HIV) y un grupo de secuencias 
mutadas del virus VSV. Se sugiere al solicitante modificar dichas reivindicaciones 
de tal manera que Iimite la materia reclamada. 

La reivindicación 20 contiene todas las caracteristicas tØcnicas esenciales del 
vector VSV reclamado en la presente solicitud, par tal razôn se sugiere al 
solicitante modificar la reivindicaciôn independiente 16 agregÆndole dichas 
caracteristicas. 

5. Unidad do inverición (Art 25 D 486) 

La presente invención se refiere a un virus de estomatitis vesicular (VSV) 
genØticamente modificado que comprende par lo menos dos clases diferentes tipos 
de mutaciones en su genoma. 

La solicitud de patente no tiene unidad de invención ya que comprende mÆs de una 
invención o grupos de invenciones descritos a continuaciOn: 

Grupo 1: Reivindicaciones 1, 3 a 8 y 16 a 20 relativas a dos mutaciones que 
comprenden una mutaciôn del gen G truncado y una mutación del cambio de gen N y 
los vectores obtenidos a partir de estas. 
Grupo 2; Reivindicaciones 1, 10 a 12 y 16 a 19 relativas a dos mutaciones que 
comprenden una mutaciôri del gen G truncado y una mutaciÆn del gen M no 
citopàtico y los vectores obtenidos a partir de estas. 
Grupo 3: Reivindicaciones 1, 13 a 14 y 16 a 19 relativas a dos mutaciones que 

. comprenden una mutaciôn N(ts) del gen N y una mutación L(ts) del gen L y los 
vectores obtenidos a partir de estas, 

Las caracteristicas de las reivindicaciones 3, 10 y 13 definen materia sin ninguna 
relaciôn tØcnica debido a que la combinaciôn de mutaciones para el VSV son 
diferentes y esto genera una respuesta a expresiôn en el genoma diferente. De igual 
manera son conocidas en el estado de la tØcnica las diferentes modalidades de 
mutaciones de manera individual para este mismo virus. 
- Mutación del gen G truncado (ver folio 131, linea 7 a 10; folio 132, linea 4 a 9; Dl) 
- Mutaciôn del cambio de gen N (ver folio 129, linea 25 a 29; folio 130, linea 1 a 7) 
- MutaciÆn del gen M no citoptico (ver folio 124, lInea 13 a 14; Dl) 
- Mutaciôri N(ts) del gen N (ver folio 133, linea 11 a 21) 
- Mutaciôn L(ts) del gen L (ver folio 133, linea 11 a 21) 

TenIendo en cuenta lo anterior, ya que no pueden encontrarse elementos tØcnicos 
particulares correspondientes en las reivindicaciones, esas invenciones no estÆn 
vinculadas por un concepto inventivo Unico. En consecuencia, cada una de las 
reivindicaciones 3, 10 y 13 representa una invención diferente. For lo tanto, se 
considera que hay 3 invenciones en las reivindicaciones. 
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6. DeterminaciOn del Estado de la TØcnica 

El Estado de la TØcnica se determinO con base en la fecha de presentaciôn de la 
solicitud de prioridad (09 Abril 2004) y se encontraron los siguientes documentos que 
anticipan el objeto de esta solicitud: 

Item Documento I Titulo 
Fecha de 

Publicación 

Dl US6033886 
Recombinant infectious non-segmented 07 Marzo 2000 
negve strand RNA virus   
Expression of Human Immunodeficiency Virus 

VIROLOGY, Type 1 Gag Protein Precursor and Envelope 
D2 (2000): 268; Proteins from a Vesicular Stomatitis Virus 01 Marzo 2000 

112-121 Recombinant: High-Level Production of Virus-
like Particles Containing HIV Envelope  

Dl (folios 325 a 327) divulga virus RNA recombinantes y sus procesos de obtencidn en donde 
se introducen mutaciones en el genoma del virus mediante tØcnicas de ADN recombinante. 
URL:http:!/worldwide.espacenet.Com/pUbliCatiOflDetailS/biblio?DB=EP000C&I Iz0&adjacenttr 
ue&localeengb&FTD&date=20000307&CC=US&N R=6033886A&KC=A 

D2 (folios 328 a 330) divulga la elaboración de vacunas para VIH que comprenden Ia 
atenuaciOn del virus VSV por modificación o mutaciones en su genoma. 

7. Examen de Patentabilidad (Art 14 0486) 

Novedad (Art 16 0486) 

La reivindicaciOn I consiste en un virus de estomatitis vesicular genØticamente 
modificado (VSV) que comprende por lo menos dos clases diferentes de mutaciones 
en su genoma, las mutaciones son seleccionadas del grupo que consiste de una 
mutaciôn sensible a la temperatura (ts), una mutaciôn de punto, una mutaciôn de 
cambio de gen, una mutación de vÆstago G, una mutaciôn del gen M no citopÆtico, 
una mutaciôn de ARN ambisentido, una mutación del gen G truncado, una mutación 
de inserción de gen G y una mutación de eliminación de gen, en donde las dos 
mutaciones atenUan de manera sinØrgica la patogenicidad del VSV. 

Comparaciôn de las caracteristicas tØcnicas esenciales, con las del Estado de la TØcnica: 

Caracteristicas esenciales Dl  
Virus de estomatitis vesicular genØticamente 
modificado (VSV)  
por Ic menos dos clases diferentes de 
mutaciones en su genoma: 
- mutaciOn sensible a la temperatura (ts) 
- mutaciôn de punto 
- mutación de cambio de gen 

mutaciôn de vÆstago G 
mutaciÆn del gen M no citopätico 

- mutaciOn de ARN ambisentido 
- mutaciôn del gen G truncado 
- mutción de inserciOn de gen G 

mutaciOn de eliminaciOn de qen 

Virus de estomatitis vesicular 
genØticamente modificado(J 

- mutación del gen G truncado 
- mutación del gen M no citopªtico 
- mutación de inserción de gen G 

Las caracterIsticas esenciales de la composiciôn de la reivindicaciÆn 1 habian sido 
divulgadas previamente en Dl, el cual enseæa virus mutantes genØticamente 
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manipulados de la familia Rhabdoviridae dentro de los que se encuentran el virus de 
estornatitis vesicular (VSV) (folio 325, columna 1, linea 13 a 17; folio 327, columna 
23, reivindicaciôn 1). 
Dichos virus presentan dos tipos de mutaciones en su genoma que atenüan la 
patogenicidad del virus, dentro de dichas mutaciones se pueden encontrar la 
inserciôn, deleción y sustitución de nucleôtidos de zonas codificantes (genes 
principales) del virus (folio 325, columna 4, linea 54 a 67; folio 326, columna 9, linea 

63 a 67); una de ellas corresponde a una mutaciôn de gen G truncado que modifica 
un nucleótido como arginina por isoleucina (folio 326, columna 10, linea 18 a 21; folio 
327, columna 23, reivindicación 5; ejemplo 6) y la otra corresponde a una mutación 
del gen M que puede consistir en la inserción o deleción de nucleótidos (folio 325, 
columna 5, linea 45 a 50; folio 327, columna 23, reivindicaciôn 4; ejemplo 7y 89. 

En consecuencia, la reivindicaciôn 1 no es nueva ô carece de novedad, segUn lo 
divulgado en el documento Dl. 

Las reivindicaciones dependientes 2 y 10 no mencionan alguna caracteristica que 
haga nueva a la composición de la reivindicación 1, por lo cual se considera que no 

40 
son nuevas. 

La reivindicación 16 consiste en un vector VSV modificado genØticamente que 
comprende el VSV de la reivindicaciôn 1, que comprende adicionalmente por Ia 
menos una secuencia de ARN extraæa insertada en o que reemplaza una region del 
genoma VSV no esencial para la replicaciOn. 

Comparacion de las caracteristicas tØcnicas esenciales, con las del Estado de la TØcnica 

Caracteristicas  
Vector de VSV genØticamente modificado con por Vector de VSV genØticamente 
a menos par Ia menos dos clases diferentes de modificado 
mu t aciones-ensu genorna.......... 

adicionaimente una secuencia de ARN extraæa Secuencia de ARN extraæa insertada 
insertada en a que reemplaza una region del en a que reemplaza una region del 
genoma VSV no esencial para la replicaci6n L9efl ama VSVgag..

 

All Las caracterIsticas esericiales de la composiciOn de la reivindicación 16 habIan sido 
divulgadas previamente en D2, el cual enseæa vectores del virus de estomatitis 
vesicular recombinante (rVSV) que contienen dos mutaciones en su genoma. Dichas 
mutaciones consisten en el rearreglo de la protelna G modificando su posiciOn 5en 
comparaciôn con la secuencia silvestre (folio 328, pagina 113, figura 1; pagina 14, 
columna 1), la inserciOn de un gen adicional y la eliminaciOn de 29 arninoÆcidos del 
dominic citoplasmØtico de la protelna G del virus (mutación de gen G truncado) (folio 
329, pagina 118, columna 2). Adicionalmente a estas modificaciones se introduce 
dentro del genoma el gen gag de HIV el cual se puede insertar entre los genes M y G 
6 0 y L del genoma VSV (folio 328, pagina 113, figura 1; columna 2 (resultados)). 

Por todo Ia anterior, la reivindicación 16 no es nueva, segün lo divulgado en el 
documento D2. 

Las reivindicaciones dependientes 17 a 19 y 21 no mencionan alguna caracteristica 
que haga nueva al vector reclamado en la reivindicaciOn 16, par Ia cual se considera 
que no son nuevas. 
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8. Conclusion 

Los requisitos de Patentabilidad de la presente Solicitud estÆn afectados as!: 

7Reividicaciones Item Documento 

rDiJ US6033886 
afectadas 

1,2yl0 

Reqfflsitoqu 
afecta 

Novedad 
LD2 1VUOLOGY.(2000);268;112-121 16a 19y21 Novedad 

En cumplimiento del articulo 45 de la Decision 486 de la Comisiôn de la Comunidad 
Andina, se le indica que debe dar respuesta dentro del tØrmino de sesenta (60) dIas 
contados a partir de la fecha de notificación de la presente comunicaciôn. En caso de 
no dar respuesta al presente requerimiento, a si a pesar de la respuesta subsistieran 
los irnpedimentos para la concesiôn, se denegara la patente, 

Notifiquese el presente oficio conforme a Ia dispuesto en el numeral 5.2, literal e), del 
je capitulo quinto.deltitulorirode la Circuar Unica No. 10 de 2001. 

JOSE LUIS SALAZAR LOPEZ 
Director de Nuevas Creaciones (C) 

El anterior requerimiento fue notificado par fijación en lista, de fecha 

DIG. L 
Flaborado por: Ana Delia PinzOn Garcia 
Revisado For: Jacqueline Alfonso 1166 
Aprobado por: Jose Luis Salazar Lopez 
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