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colony hybridization as described in Grunstein and Wallis, Methods in Enzymology, 68:379-388.
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Virol.ogy, ;Kuchl er, Dowden, Hutchinson and Ross, Inc., (1977). Reconbi nant
gl ycoprotel ns expressed in one 15epfo dgebesBive eukaryotlc expr essi on '
systens are isolated fromcell suspensions created by disruption of the
host cell system by well known nechani cal or enzymatic nmeans. Proteins

whi ch are_ddbs ghewasstydy demonstsateschesefiichryntihelehimedd FQghyoprotels whiag autieforapamatidng of
medi a wi t i@ Freynd’s adiuvagt Te dorpantratasthe sfficary, pf i toj inducebighy fiters fof paulralizing entibpdys i t
i s hel pf u?"dtpEPtqcf cadten tals from Fﬁ){é’h@!'g@%p‘? ﬁwv@s prdadakenyysing §roge Rueiiedipreperations of FG
col umm whioEHlald)in an 1"\‘ Aeceptp B?m @lymb FG; wps purifing to50%k %‘0 _W'Staei ns
are thén ?‘?pe;!?mf’ “5 ‘?"f"i'gni"ég‘ cﬂ?ﬂ"ﬁ P?ﬂ”ﬂ %b%htﬂﬁ%ﬂ olu 'A“st' PecH

glycoprot

aqlongl d
¢ foed, in;
H Sshif’éa 'm’ﬁbg E:ttzea.gi °°'"f‘8§ | %t%‘?ri ﬁ% e "

Fol | oW, ntan Sut il Bhtibs |t %%’e L%%%fgdeam

fromt he ﬁ;\g,{]@ sequence | s the ext racel I uI ar
gl ycoprotein. This is the inmunogenic portion of 25 the glycoproteln si nce

| t | S acc Gatolea t o oot o adioc Attt bha ocaorbhaovn, +t ar Al ~nd ~f + ho
O3ST oOTrC— t o artrgotCc o7& —t T T

gl ycoprotdin i sS%P¥e hydr SEHBHEP.| AetrAk r’ﬂ'&?@ﬂimdhA@aﬁ‘g%E‘efﬁfé"W rpt ei n
to be ret g 2sgy Fan +tAxen del hosonby amgss The HRGY F i4 a typical-glycoprotgin
in that it| ceomdBG AsAam |amig200t ef meoerl §i gnabssequégnce and cakboxy ternj nal
anchor sequehwgerG €Alm rfs, 12000 al | , 4688AS| 81: 7883- 7687, (1984)k.x té®wever, [ he
HRSV G gl ylc&prepE@FCRAS |unetsodl [si ®e28 i {s anmiMmo tefm nal erdXwes as bofh a
si gnal and &nihor +rAlgi dn, 13580t z|, e®63al |, PNAB 82: [4075-40B9X®O (1985). A
gl opeDt di 6 KT hluedi gh@ﬁo bel%ect et ed4¥rom ¢el | s i nt6T X 19& surrouLtdi ng
media  Thi|sAlm Cartconpl i|she®y [causing[the &&rly ferninat PEX18F the
gl ycoprot gi B®Y-ore trgnschPdtijon ¥ t he andFor region, Lask), et al .,
Bi ot echnol ogy, 2:527-532 (1984). Early termnati on nay be acconplished by
i nserting acuivemionssidbd folréprssbrid blashilad antl ®agienBliChafd 1-6 ARG bél Synbriytdusiwith
appr opfl atoaveniidng dirculdr Pepregentaions obpldsmidshend thefd FragMenB.OUNIKY the tilcOiestigares, the single
conmer ci alink yigaresiionathé eharfsameprgsente both reiréulad randelyieat | doabldssirasded ADNA with dndliation or
al t eri ng tédnecriptioa cicergying riemeleft ttdn tight & e Bxt Astegska () represérd ttiedmiglging ofr miclactidesoto
c odo n. Thesmpleterthe ¢itculgyl fornogs thet pldsmidgdFsagmente do et lhewe asterinkimarks bedauseltheyargylinadr and
ex cgj | Ritaas ofdipuieie-pieandeti DNRAGENdDnyclepgedestriction sites arg indigaled dbavecthe lingnEione merketsRSY
G and wi #rp indigatechelow; theline oBasssappearingr brlow e dipgranys represeniing dhetniagmid|or fisgments givai n
of the G doipdieptathe npraber ghbasenzistbefiveentip pais envtip qu i relative seasie ety r‘t he
Ddel (nucPbers e naloindiealy pqtyst, distances Ryl pre-gnty Mea dp dngice éheﬁdglP‘t"P cPHs"B’Bf)P"
restricti Bypraip ONRsegrnes  Thi s sequence does not code for the si gnal/anchor
r egi onsof the | ycoprotein. The mejority of the extracellular domain of the
F gl ycopr%’?@f’ﬁgl s contained within the coding region prior to the Nsil

nucl eot i [ t cSite. Thi-s sequence codes for
( ﬁ& 185 ' Hohn@{in ﬁf}%@b W%E%Jé.th% #@J&?ﬁ%x q

t he signa glon an orit |gen|c regi on, but not the

anchor. regi @oddr 5 Bitaid ndstRith SkerdsBion he F giyddprotdls Blote-& Macidandbls Yhi2R Rl debdto
SeqUERCL jibiOne dBRATmE S GRBIABREE2 U3EodYomaval Sokwinbt: RMNfemtive 15 he ofiginat RRNAIIP G

i s di gest gdng/dONA. RdRder B ddnVambntly 336k thb@pmtamaﬁe St EierRldLbprestloh Redfdr #7 @HO
pol ymer asesis, PSecOW? (acribbd gaBW)! it lisSndcbidsly 116 lpplyes] BEWHIGHS upsiarf om the protein

el ect r ophevding iséquentB £Thdeomplish Mrfsiie 4DNXOBK RGIdopidteinli€ inkiaY ir@PPUGIR L PREBmacia

di gest ed vdbs, Pishistavway, NhLcMativds fonehs eyriiedie obthel cdNA\tIdre F525 Dhiteiningl theanti@equand
dephos fﬁt ofoy tha tFegliycoprothin ihasc been idedcrilzpidk Gdllins,est plh dlpibtitie ssauenddn of Hé Genloenéading thent
from G 16fusien (Frateoprptein bwimam tespiratory spisivial Wrup| Ja¥irel..(B13683-768VlDecemberf1884%ed i nt o
E. coli HB10l. One of the clones, pGPFG 1, isolated fromthe transformation
is verifi écPOaﬁmﬁQVPfrf@PfﬁeCWﬂrect junctions by Maxi m G | bert sequencing.
When pipper lﬂ'éq,pl aced in a eukaryot | c ex'presm on vect or, the FG gene

descri bedﬂ%f 'YA§°ft%plas&q e i qa& P | GFp‘F‘?S? é'Pr‘F'ngl:%’P?Lmul d
b t ! -, I

e ;zzszg;f S agm ﬁe R gé"t EE s(ﬁp iy e o,
EXpressi o 5’ ? (S:fentatu% ise\a?e % by c(l:egp (2] w hnssu Cagg atd EE:Z%

gl ycops®t
expressed&{)y oogs&l"eﬁ{""‘f erl regtrl C |on enzynme sites W|th| n the F and G
codi ng Seﬂ%ﬂ&%&uaﬁ%p(ﬁﬂ?ﬁaﬁ&bﬁpﬁﬂ efaidhese genes. For instance, the

restriction enzynmes Al Hincll or H nfl could be used to cleave at 8
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EP 0,396 563 Bl the 5' end of the gpG gene. The restriction enzynes Hphl,
I\/boII or Xholl could be used to cl e 398 563w1 3' end of the gpG gene. The
enzynes coul d be used in any conbination of two with one enzyne being from
each group to give i munogenic protein fragnents. For the gpF gene, the
Hinfill, Hi ncTdremgyedhd G-Cugldotidas freiptitie 5 enst of ithetcDNA, nGFEY ismpened wittl Xtmb andsheariends
pl ace of N¥e treale wite pacisiripicpdieline |phesphathee tacyield Hadmentdi dfeadmen 33 thew digestadewity Sall
readi ng fr &yieheys efhe ?‘%I'rR!‘icP Setweandheorpe! anghfistl gitop geshirpated with lerow ineme tomakesthe
correct théﬂ?w dde fﬂa@eﬂwﬁw@h\v pazyma, fpomert 398 digestad ith (Lambdaexenycleasa which

CGGTCGA |res a 5' phosphate and leaves a 3' overhang Be moval of th @%en mleeql]
are comrer d’Pﬂ'f?g'yﬁ the ArAYcions '" g

gl ycopr ot eif t.c q’id‘ﬁ\eetgxt o:° %N eE‘ ?P' "

oo oo ey :1” vl n e ) g,. ) % Sﬂl
be desi gpedgd °w " s nsert 0 °y'°

del etion of V?or Lﬁbb% e&&%ﬂ&&‘oﬁdes fitﬂ?é Qﬁd NA%P fs o %d RieP bt aAd%reLtH&*
retention Q\Tnthime%k&n aséﬁ&i%??b?ﬁt;ﬁ@ Hickd ﬁttb'&ﬁwﬂ &Sﬂ 68 GLeY nuclaBtAS. M erdd§ SHe ke Of
the two gl WRAOKIRIKEEINEW enzlilé 8id heEDNX cIdnb?isHRBE frodn th8 vhdEPDNRBY dighétio .FHe
expr essi on coRA trdgntent 8 idfated irbR ASI £HATGASOB Plasntid PUEE2 WHIEKTRS bson g QEP Witk m:
of fers agvand ABEBHRAYVEE cEhRiidS RithWlunbéndé) @yield BERFACTIRI plagihid GORISrMbdMto EStdNGAd 20
FG i s a si raglappripriat @lofe whith waCsitficiedly tiigodted With Balg) 0 idalifod IBARGUDhEInd. Alternatively,
purificati ae GCmeleatilet may Ibe ramqved by digbstiag eitica qbsjrictigdr eizgnenshichrhas g utidue sité>
chi meri ¢ glupghean diomi the iGSC pedgolides.dFar rigpB stidhcammordtyrae fwbouldcbes Haelif. Sinae iHaslt albaves.
The F gl ycopsteireifromctia ©genrsfsgnomar edsiation dersipetion t sigialg b yuniyprsad ttanstptitry termination

t r\gqQcat i 2n ofigonesiectide (Neve Epglani Riolabeigiould bedigatechordss the IHoRtieaafter digestiohiR@Bly Haplll. The

gl ycopr ot eiDNAeHId dtien e sl‘gﬁegmth Bﬂﬂt‘!m trqated iad fleseribed eloveriet groereting WEREH end.
Therefore, truncation of this %copr otein w |l not generate a secreted

form The sﬁ"ﬂ?ﬂ!ﬂ?‘a‘ﬂ@wmﬁ’éaﬁﬁﬁ Chimers FEsGlycoprotely GopesBhallidi h a si gnal regi on

but this would introduce foreign protein

froma foreign co

sequence® |‘h?'8 ‘?ﬂi\é ﬂﬁ?ee'aﬂé‘}]qigweﬂeﬂéem’rhe ‘HRSV F and G gl ycopr ot ei ns have

been expresse Cookcei nia |ru(§n re Si orl_mgosé ase)eer*desglg‘?
eén n

reconbi nant °"gts e&#f' o J;n#sé °§q
rats from =-16 %theG
]

vaggi ni aaov'gw:!épr& bl Bﬁ 99 [vquT)MeQ%E R’ Wﬂé onid §t b Hhnt with ETBHE DA
| MUNOogeni Gopierad (kléh tt)efhepﬁhﬂ\ R GhdnOéleck: amyeaqalani 5% \bydrbk ﬁ%é%ﬁd By
n

the G gl ycqppmdnels ? thé kelevanit HigloR of tH&' B GJeRtAis leRisedVrdm tHd Y tHelLSNASIs
did not apgﬁaﬂedtrgn ar@d% additive effect over F alone A nste et al

supra. In contrast, the secreted FG gl ycoprotein appears to be nor e

i mMrunogessi cB.alsdtiqaroomwe:Dhatfrhmienamemmstduhqﬂotan gaereted formof the F

gl ycoprotein. Also, vaccination of cotton rats with the FG protein produces

a hi gher per cBwetpiegaidpiGPRe (Charti2)i ig digastee with Neitl Fheamdslard madaiblivy with®t BNA folymietase

neut r al i zatand ther38ephesphanylateiiwithybpateriahalimiine\phesphitzse. Jhe B50tbp fregmentiofahet 1eDNA is then
nogeni digated iotb PRENHRGPF4 teryield thel chim@fct FiG gee (RAREE-1)- Tbe plesmidvisitraegfiarmed into- E.

g %r otoeicals HBG Gonapere frolatgd prsksslocted for the aoxregtcpripntation of thet(f ePNAvithinghe F gene by

gl ycopr ot e|¢9§7‘d§um FP@H“'E’!(Y"F& "@ﬂﬁﬁ@gqt@ftﬂ?ﬁép and418f bﬁg'rhef“" Pfrest ipptation

el ect r ophor% frapmepcwitb el | %d f"Wa{W ‘T@% tdﬁés"'m die l“’ﬁﬁ‘m" an

i ndi r ect né?‘?fﬁ‘ﬂ ove°’1?§’é ioptat Lég‘ Cmg
qran

gl ycopr ot ei.ns. al and

355 et hfo Wgnop o Iin, no nlc %ﬂné? - Since
SDS- PAGE gém&@iﬁéﬁ @CEZ, 3a"r‘°ﬁ° e e s tlvé t'%"al te wnd | PRe
sanples (F the sane nunber of net hi on| nes) These same .
sanpl es wergahhieq ondelebacs: LB b Il ind! AL it GNP HREYI ehikidhe S
anount s of difeopBigint ¢ ﬂt4 rres etter t I n our SA assay. The anount
of FGor Ft 1n the sarrpl es prepared for VaCCI natlon was t hen determ ned by
ELI SA and equmldsiwi&iidn feyMe<athel tHa@ tHosd PrésRntad R \6RaniphS 2 fe usbld or YhkiN e F shdldgenes,
st udy wer e ditamelshift (rial gteucl ¥ )first fohctién KBtwed® E apd G Radingp Bédy (assiitionaltBrimination.of the

cott on r at slyaomotsim Chisrcain Beloveltome by usiigSoligonudisotidenihkes abi¢hwilh RistoreRttd cdnettrrdading
total pret grameper

A. Preparation of the HRSV G glycoprotsin gene
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dose. The ampunt of specific glycoprotein in the FG group is equivalent to
the 1 ow dose Ft group. The hi gh depre 386 568 BUP received 3 tines nore
specific glycoprotein. A summary of the data fromthis study is presented
bel ow. 50 GROUP LUNG TITER (pfu/gmlung) ELISA TITER (50% end pt) NEUT.

TI TER EL| SPonecuaemidR626-t6 ¢chiiving e @ tglycepetein cDNA is digested with Hgjd, and the ends are

1300 made blunt with T&4BNA polymerase. The Sgll ligker 55 Ft high 2.0 x 102

1400 285 4.91 Ft | ow 6.1 x 103

1000 206 GEGEEGALGGer 1 ] 2.7 x 105

<100 ddoagcTeecEP 0 396 563 Bl The above study

dermonstrates the efflcacy of the Chl meric FG gl ycoprotein using crude

preparati ns of reund uvan r.at
o T dl bbb Y mgz. il aamﬁgg M%Ej g o Al

RSV chgl I 1se§c|§etd prepar ations of
FG f or ful a nt accepta e for n use (alum. FG was
purifiedd g, aéﬁo@dmg%%m'fﬁa é.x{smshempé,vptmo&&ang%ocedure i nvol ving cati on
exchange an nocl onal body affinity colums. The Ft gl ycoprotein was

purified t orRORashRiPEdes @ digestod witCRéill dnd ke Ghidars Ma@TBliND GIAPADNA pdlyntsrasel Thy
monoc| gnadall &Rkt AEIESteddbbe s liyatédtb @BEENAS HIEARS PGPRECINAD The' DI isvdigested avittc Sallceind d
tw ce W tdictrdphsrosed liys ORIagirede y8l. THSAS Kicithgmant 3d axnisddidroln theygel bnchthel DNA Js. pudind
group of ffonithe samsal B 4.Mikth BGPFM DINAdagsant dng the 4101bp B \regnikBi/are ligated tagstheriferaing
control . pBPEGQraad pansformiedtirdo Rarsli HBOE] Glaree are isokatad ariviselatterhionty coyraetiorientatien of
negat i ve thoGicDVA witiRathe Ffgenmbyedigastion witty plintliehich with genetatst jengtionfragraents gi78gep and
eu&;:m 7220 gp.The inowregt oridiiation oftthe G éragment il vield ivactionfragmentsof 555 BP e3P bp RPN er e
assayed fhinfl digestion. Thesiunetion regions of thisqiqnearathen veyiid as cagsect by MaemeGilagyy sequencing.
Avg. Lung TiThecpboys examplecwil gomeptesa gene codipg forea P']'mwe FG glyoppiotein '9!?06’ that in
2834 Examplg 27 The c[h@?efuf glvegprptejry Wrateq_ inthig example w gantam less of pun gemc
[ er r] FG +reg\1>q§m the Giglysperotein than the chimeric generated in ple imeric glycoprotem;oqg in 02
[ er p qﬂ@r e of the protelns ca& se%generated esrf[PeF in Examples 2 and g
o]

)1(050252 ([) e?"F‘]’“ '%j“lgﬁ Bggrition 169:5'63 217 3.0
m A Ohgonu to Qg&e enes God]n%%or C c FG ﬁyZoprotems of
g ;Xxlogrr?%? ‘E'éggq ?sl\F“a“s %gﬁgloo %217 hﬂle}l

CaBes %&lﬁﬂqﬁf HafidictFa JIfBhraieRe bontinfg Vhikbas gkind &QISHTE BACSG iglycdprtdinsS
1 6 ar e gRaRlgehdratddCusiny RAUIMBRASN Vi rbdlrichOH 3R YHhds QA bligohuclobiads. THIS PlocsiaiatadwsONs
of plasm g Faéﬁg d E?dobr o8 1B lirtked hindn iBsidable pGint! dhlthéi antindatideisackkiohiess psrimittirige
li ne fi guin&sporiior diFeridvallol FaglofDIkelF &N dontaif lepitopésr whith avill lrekobhized dy the host immune
doubl exst éyaiaﬁled\d%| \éinind dcids tnhagtt dlsdNbeOEhahgol IS 60° deadred rOligamocieotidescard synthebieddt t o
ri ght (5' cdr@spdnding t6\HHocDNASSequente frane e biendf desked limkaghgiio ragconvenient eéstriglidndanzymeo
conpl et e &ilecThBiglycapkasin femb e difestbdwithptha sestriction efiaypg aachihe oligonudlestid is\ligatecsto dhej sk
mar ks becgans et théegtriction shzyme aite tpigervests PNAItagivient-of the desitedlomt Thepligenyelettides e
restricti arasmnes@damteemds@pmmwdwm{ssmwen prizyree sitepfepeasyligeians ar e i ndi cat ed
bel dw’the |ine. Bars Eearl ng bel ow the diagrans representing the plasmd
or fr agmefitRsergyation of HRSY QHY?RBT%@"‘T he nunber of -basepai rs between two

points on the DNA. The relativ en, marke ndi
actual di st JH%@ES'MIPGB%'S ?‘ gf'ﬁ’t %l' ?"“‘f‘gﬁqgg tDNA ol ‘%gss on
the ill usﬂ‘raa’ﬂéﬁ PN nu igonuc! eo 1 and fucltiabs 1483

45 1564) would exten |ycoprotem ncorporated into the chlmenc gene fo the DNA sequences just

prior to the anchor-encodmg region of the F glycoprotein. The DNA sequences in these 2 oligonucleotides
may code for additional epitopes found on the F glycoprotein. Parentheses surround the nucleotides on the
3' ond of oligonucleotide 1 which would be included if it were to be the terminal oligonucleotide. The
indicated nucleotides code for a Hindlll restriction enzyme site. If oligonucleotide 2 is also to be included,
50 then the indicated nucleotides on oligonucleotide 1 are excluded to allow ligation of the 3' end of
oligonucleotide 1 with the 5' end of oligonucleotide 2. The 3' end of oligonucleotide 2 also contains a Hindlll
site.
Following ligation of the oligonuclectide(s), the DNA is digested with Hindlll (Hindlll sites in
oligonucleotide at 3' end of the F gene and in the polylinker region of pUC12 plasmid) and the plasmid is
55 religated. The DNA is transformed into E. coli HB101 and a clone containing the oligonucleotide(s) linked to
the F gene is isolated (pGPFS). The presence of the oligonucleotide(s) in the clone can be verified by
hybridization of the clone with 32P-labeled oligonucleotide(s).

12



Exanple 1 Removing the GCtails fromthe F glycoprotein gene In order to
obt al n maXi mum expressi on of the Feplo/sagyedtsdi N, the G C nucl eotides which
are used to insert the cDNA into the plasnm d pBR322 nust be renoved from
the 5° end (relative to the original nRNA) of the cDNA. In order to

conveni ent Byinsertior pit glycbprotejp EGDY DMK thenE plycopwotejprgefieer r ed expr essi on vector for
CHO cell's, pSVCOW (described below), it is necessary to supply a BanH
site upstrearfidne GRB16is disegecwith Hindlendhihol ctha @ACkP. ff%”ﬁ@@f?ﬁﬂ'??s‘_ﬁe ¢ONAregipndroRDNA
of F gl ycopydisotiderposition 377 clp 1654 isi gef gurifiesQliggnpeleoides, rapiesenfing dioiping, segions of the G

Pi scat away SO e then igatedkto agh end af the Gt fragment. The DNA sequegqas EI‘W%°‘F§Q§§°t'q°s may
cont ai ni ng °ededoredditiongl ?l?tiﬁ%ﬁﬁ'@ ondhe G glycopro "&4_ F%"t'dé:F' ligo gcte ‘{?ﬁ‘w '@sd(gf'i
FRARRENE i chgipll g bt g i o o flumd i Sy
gl ycopr ot e;&g geﬁuﬁﬁ ﬁro.des‘@f% . ; Ionu &Jﬂjd li tL 0'thé §''end o Jle
(Decerbey s%'}' lhon s %%rtgxopcé 1B 8547149), orgshydieotide -6(cDN3T&kl e
F gl yCOp’POﬁ%onucT;ggﬂ @%— ?D nlictdotides ' 65% ,.&33%% eotidsl YBVRE (dDNR aciBdtifest6540

i nternal PGIdNSl T Boces bH TibicR ot Heloeceonly @ tRABiral biljorelBstas. #ar
with Pstl qad,dol @9 Ukdtsed n Ii'ot odWould rdt be>Reiate8 On biigdRlicRotde 5. if digchdeiedide 6 wbrd to
ligated tophRGeR! ARs sheibdderheciéddidsBasiRr Rpman leAdand,in WeGliss df lofigonddahtidel 5.06) 7had
been di ggsiyfflsWy kdhsikidhdl terminRloR THAA. et dhclbdd@ racledtidsd Hé nbthich@pd- whehnan addjtioraent
to the XbalgjigohicRotida(sP idClo? bb SadBgd @t oRer & dlidike Sjalona berdodd GRE Lofndatiblekénds of Hhes
ori ent at i ORligoRucitides.i Egl iRstance, ethy 3B centi ¢f Nolipisiutieatided 3Hisnctinphtibieh witth tape Seead ©f a
fragment obligampricotte #aihen e Adtlbolitles eridlosédty parentbdsboare odt inol@ifE3n eligohup/@fifal3.

Chart 2 10  Folidwirlg lig&ion b6iBo Eigorilicieatidesiv the CheDNB-fGgment thecRNAdie digéstedryith frindW 'and n g
of'\,t\fr;? cddNAhe epiaigb® GicONA fragnesdit tivagrientd il gebmwified!Ene el 6 cBNA fregment is thepfigajed to the
bactefi al & dab pregargrhin Sptian Asbthisexamply @GPT-Bigrhish hassbeergigestpd yith Hlinlll. The DA is

di gest ed witmbsfoBped inptF. coli BBIOS apsd ¢ clgnesmwm e opnetin,éhe porrach orieptafion yitgin s,
sites and tgeeaais deglater PAREC: Sortpliop i detesmingd By t"ﬁ%""@hﬂwgw '33%"[’%'?" epzyr[\r;s.
treat ment Vihe Rewly yRbosizech segieps of the ghimerig gege pre VHJ;%%%"(E% M Gifhpry spauencing. The
exonuc| e¥s Slofmmaythen beypiageq ip yarious expressog ¥pics 28 9958 a 3' overhang.
Because of the reppval of the 5 phosphate on the end upstreamfromthe
gpF, the oo Rligenueiogidedi | | gj gest downstream toward the gpF sequence. The
ex- onucl ease is allowed sufficient tinme to renove nucl eoti des beyond the
(€] C\%ai | region into the | eader. sequence. A synthetic sequence cont ai ning
the=firs¥ 15 bases of the |eader sequence is hybridized to fragnent 3 and
the mssing bases filled in wth Kl enow enzyne and the ends ligated with T4
ligase to yield 10 pGPF3 (4.6 kb) which is transforned into E. coli and its
sequence verified. To renove the G C nucleotides fromthe 3' end of the
CDNA, pGRF3 is opened with Hndill and treated with the exonucl ease Bal 31
for a tine sufficient to digest through the G C nucl eotides. The ends are
made blunt with Kl enow enzynme and the cDNA clone is freed fromthe vector
DNA by digestion with BanH . The cDNA fragnent is isolated froma gel and
ligated to plasm d pUCl2 which has been digested with BanH 15 and Hincl|
(H nd ks conpatible with blunt ends) to yield pGPF4. The plasnmid is
transforned into E. coli and an appropriate clone which was sufficiently
digested with Bal31 is identified by sequencing. Altematively, the GC -
nucl eoti des may be renoved by digesting with a restriction enzynme which has
a unique site upstreamfromthe G C nucl eotides. For gpF such an enzyne
whoul d b#® Hael I|. Since Haelll cleaves upstreamfromthe F gene's nornal
translation term nation signal, a universal translation term nation. 20

ol i gonucl eoti de (New Engl and Bi ol abs) would be ligated onto the F cDNA
after digestion with Haelll. The DNA would then be digested with BanH and
treated descri bed above for generating pGPF-4. Exanple 2 Construction of
a HRSV Chineric FG dycoprotein Gene-Chart 3 25 A. Preparation of the HRSV
G gl ycoprotein gene Clone &B-16 containing the entire coding region for
tthe HRSV G gl ycoprotein has been descri bed

55
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(Vertz, et al., Nucleotide sequence of the G protein gene of human
respiratory syncytial virus reveagpo®9eegssyal type of viral menbrane
protein, PNAS, 82:4075-4079 (1985)). Cone &B-16 containing the G 30
gl ycoprotein cDNA is digested with Ddel and FoKl and the ends are nade
blunt with E. coli DNA pol ynerase (Kl enow fragnment). The DNA is then

el ectrophoresed in a 1.5% agarose gel. The 550 bp fragnment (fragnent 4)

cont ai ni ng,the relLeyv, i o) e e i xcised fromthe gel and
Tho DNA 1 & pur {1 SEARBA e ea sk T ARG EGER WCRRY & oD
fragnefit into ACGETAGTIBVAGAGNTEAGTIGETCT TCTMATECEOTCH | Grrect(TX@eR4) (Chart 2) is
digested wwth Nsil. The ends are made blunt with T4 DNA pol ynerase and then
dephosphoryl ated with bacterial al kaline phosphatase. The 550 bp fragnent
of the G @DNA GTACEATITATTCRRAAMTCGRATCAATRATT ACATBREGTAAATGCECGTARATCCANGORT | ¢ FG
gene (pGPFG 1). Th h Akt bAYTR AT Cl ones
are | sgol ated and s%ﬁ%ﬁr ﬁ?%%ﬂgg?%fg‘ﬂ%?l en%ﬁ%ﬁeﬁﬁqﬁé“\%w thin
the F gene by digestion with H nfl which will generate junction fragnments

of |8<§5' bp 3ta_nd ao&ﬁcmcctfb&c ;mocmb c@%dczgg@%i&ar@fc%h@?@gbﬁémt_ C¥A 'Tlh

yield junction, fragnme p._an upon Hin i gestion. e
junctign regi oq&cgg‘x fr&ﬁg'swgmcgﬁﬁ%ﬁ%&Aﬁm%gmﬁﬁngFﬂ‘&?G§'§
correct by Maxam G | bert sequenci ng. The above exanple will generate a gene
coding for a ciy j E&gr@ L-containing the signal and 45 i mmunogenic
regi on of the%%ﬁ%%%%%el n ?‘ﬁ%g;g to the i nmmunogenic region of the G

gl ycoprot ei n. SGTATGATIGAACERRNTETEERCSTLAN (G to F) causes a frane shift and
tr\apsl ational term nation, no anchor region will be present in the

gl ycepr ot ei n. Exan]r)Ie 3 Using DNA A igonucl eotide Linkers to Adjust the
Readi ng Fdne MGCE W@?ﬁﬁéﬂp@%@ ANTCHATATHASATG GAACANBROAGATICAAGA
restriction enﬂmmcﬁmmmcfmAeém%ﬁMfcm@mv’ﬁ&&c@h pied for
linking the F and G genes, a frame shift may occur at the fi rs?rjunction
betwee® F and G leading to early translational termination of the

gl ycopr ot ei n. AdacaacestabeaTacoTCACECAERATISi NG Ol i gonucl eotide |inkers which
Wil restore t _ i ane. A Preparation of the HRSV G

gl ycoprotein gﬁé’%?éé&%kﬁwgcﬁ&gﬁ%%ﬁe pl asm d &B-16 containing the
G %gprotei n cDNA is digested with Hphl and the ends are nade blunt with
T4 p

oleymer i o | and -
Bi ol abs) 2 |iﬁﬂﬁgﬁ%ﬁﬁéﬁéﬁﬁﬁéﬂﬁg@%@wﬂ%@%@ﬁ%ﬁ Sal |
and el ec- trophor E6EITGGAGRT IGETGATERAGETECGRICATGUETIGETGETICGECTRINETTCIA r agnent
5) containing the relevant region of the 10 G gene is excised fromthe gel
and thgs DNA i s %rified fromthe agarose. B. Insertion of the G cDNA
fragnment into tHSARRERTIF gl ycoprotein gene The plasmd pGPF4 is digested
with Nsil and tiyereogls)yare made blunt with T4 DNA pol ymerase. The 15 Sall
| i nker indicated above is ligated to the ends of the pGPF4 DNA. The DNA is
di geiteed with Sall and el ectrophoresed in a 1% agarose gel. The 4.4 kb .

fragiem i6 excismadctisorarbmqetacadabbeiofcimaaeiddoraerédcorcela agar ose.

The 4.4 kb pGPF4 4 G fragment are |igated

t oget her forning %ﬁ%ﬂﬁﬂ@?gﬁ%éﬁ&ﬁ%ﬂ;&G&gﬁT@TGégﬂc“Fﬁ&%TﬁcA@%s are

i sol ated and selected for the correct orientation of the G cDNA within the
F gene by digesid 'lt%! Lafd which will generate junction fragnments of
768 bp *&nd 20 %RE%H etﬂlﬁr}E orrect orientation of the G fragnent will
yield juncti on TAGIGRARGITEEAHS5 bp and 430 bp upon Hinfl digestion. The
junction regions of this clone are then verified as correct by

Maxam G | bert sequenci ng.
7 ACCACAGGAAATCCAGAACTCACAAGTCAAATGGAAACCTTCCACTCAACTTCCTCCGAA

CCTTTAGGTCTTGAGTGTTCAGTTTACCTITGGAAGGTGAGTTGAAGGAGGCTT

50

GGCAATCCA(AGCCCT TAGAAGCTT)
CCGTTAGGT TCGGGA(ATCTTCGAA)
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The above exanple wi Il generate a gene coding for a chimeric FG

gl ycoprot'ein sinmilar to that in Exapd gseese3Bie chi neric gl ycoprotein
generated in this exanple would contain | ess of the i Mmmunogeni c regions of
the G glycoprotein than the chinmeric generated in Exanple 2. Chineric

gl ycoproteins containing 25 other regions of the two glycoproteins can be
-generated as described in Exanples 2 and 3 using the enzynes listed in the

'éeDet ailed Gelaqs cr %ﬁ%@g@%ﬁmmﬁxm&drmbmmcmm@mm ht 0
ner at e nes ing for | [ S-
Chart 5 80 Genes C0dﬂ%crfrgf\%q%f?@%ﬁgfé&%&ﬁéﬁ%ﬁﬁ@%‘;ﬁt& é?%&r?g%i ous

regions of the F and G gl ycoprotei ns can be generated using a conbi nation
of restriction en i ucl eotides. This procedure allows the F
and G gl ycopr ot g?&égggc‘g%iﬁ%%‘g@]at any desirable point on their am no acid
backbonew per m ¢TG¢ETGCCEIEATEPTCRA%0N or renoval of regions likely to contain
epi topes which will be recognized by the host imune 35 system | ndivi dual
am no acids nmay al so be changed if so desired. A igonucl eotides are

synt hesi zeg, i £E6MANRiRADF & AREVIEnilDAE FERSIHBHI68In (G TdntaMing @h AlchefRegion  Ciraet 6

| i nkage to a convenient restriction enzyne site. The glycoprotein gene is
di gest edsWi t hexhiigés 2, BS bridi £illishite ®dZYitRosia Rl génBe cadling B rRhimbiOKG gigcopsteins gaitiedo t 0
t he gene atott doftaih GRENoH RigiodsNandNdly Derefret Ile Seretpd rto eemetiuDNgt dxpragpingrellsofA gehe
desi red | ewredidy. forTdhéhimaric FGrplcbpeaiéin dadainingan swehbrvegionzean bevsynthesizeds Theanghat tebipr
with the restldicatsé the retaatipmef the ichimericoglyceprstein lin the tcpllylar mewpbranes [ & mapngr Bitiar 39
HRSV F gl y coptrvivél glycopgteins. TheenghionregipnimaCiperon thescagtiogytenming! epp oftheyglyeopgpiein so that

| i\gat ed 20 theiimanogeriia rggiensof the chimericmalesipiion beth the Fiapd§ glyaqprptejns wyyld grotryge into
m%m e of thel extyenellnter duid.i Thesgeno deseribad beipw iliede lop @j chiEneriol ghygeprotsin qopgigling of the
nucl eot i de$xtraglisiar ragiomaf RSV Fothe extraselivlas segion of HRSM By and thejancher regipe 9f HESY FHH R ed
into the clipeyeeider fpayaminagerpyius IGRPONANBIESS just prior to the

hor - encadi ' he F gl gtein. The DNA in these 2
o1 gonuckeds iertin e B i begpnem o Ho SRt ARt sTBund an the £ o
| in._P Leot | e} .
o1 | Gonucl g 112 SR BAERES SRy Subrafi RUE RO IR cibinichficie nf Bn Rated o
e%‘bs eth -Phefl

ol i gonucl eotl I Cat ed nucl eotides code for a Hindill restriction
enzyme sjte. If oligonucleotide 2 is also to be included, 50 then the

i ndicat ed nucl eotides on oli gonu@l)eoﬂcﬁé'rﬁ“cffre excluded to allow ligation
of the 3' end of oligonucleotide 1 vwddeTAgmecacTend of ol i gonucl eotide 2.
The 3' end of oligonucleotide 2 also contains a Hindill site. Follow ng
ligation of the oligonucleotide(s), the DNA is digested with H ndll]|

(H ndl I lsssites in oligonucl eoti d®)at CAXCTOGAIGPATt he F gene and in the

pol yl i nker region of pUCl2 plasm d) andAgggA&l'ﬁsn‘i dis 55 religated. The
DNA is transfornmed into E. coli HB101 and a cl one containing the :
ol i gonucl eotide(s) linked to the F gene is isolated (pGPF5). The presence
of the ol i goliawirigdigationi dHesDNA is digestedonith Meil and theRE0 brofragmeetef BESWHMW%&F BYR 9t
t he BFone wiutified] Bhe 55000n famertds then ligalad, todisi! digestashpGP4 The DRibisiyra Ato £ COl
| nsertion diB1§1-\HoBps-a5 ispipedand Splected fprihg ?Péfe_‘?ﬂg ﬁ'gﬁ@g&ﬁ@m& 8n °&'$5°g6
i s di gest ed®HipnEi? piprpPpriy-Qrignister, plone arg, inon yeyifigd,cOfrpcy Ian}- SERPING 11T
regi on frorfPARFG R APy b2 PiRepdiin Yagoys gprespign yestrs;ag desgribed bolow.; o g

A i gonucl eoti des_ representi j Ol nj I the G5 cDNA are then

li gated % %(g'gﬁegﬁ’arp%?&?%oef a%??&ﬂn%ﬁ% e‘g?ﬁ‘g&%%@éuences in these

ol i gonucl eoti ﬂ%&mw ol L@[ar Eeﬁgh bi (R Bhs\EP by QR Rin{ iy b pfaBod df ho Earboxy-terminal

gl ycoprot ei fuy of g ég« LoIoRHE i bAHEHO i cbRbtbiR SSuldVEsristclr HoCkhMElahéhor 1BGIOH RGH BHo®
regions whi n&%in‘ﬁ Ugld, hdritlLR te FokitRdifaiar regiétEorf @& ard QrpdRibe & ietRirdcbiBR Rfiok 6F
the 5' epg o tieiposs ordahfori Bind-EAHuS to @lbofitbritius.Ol | gonucl eoti de 3 (cDNA

nucl eoti des 297-377) or oligonucleotide 3 linked to

A. Preparation of the HRSV G glycoprotein gene - Chart 7

To prepare clone G2B-16 for expression, the G-C tails used in cDNA cloning must be removed and
55 compatible restriction enzyme sites placed on its ends. Clone G2B-16 is digested with Nialll and FoKl. Nialll
cleaves at position 18 and FoKI at position 846 on the cDNA gene sequence. The following oligonucleotides

are then ligated to the cDNA fragment:
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oliqonucheotide 4 (cDNA nucl eotides 213-377). The oligonucleotide |igated
to the 3 end of the G CDNA may 18p 0®96563 BOf ol i gonucl eotide 5 (cDNA
nucl eotides 654-714), oligonucleotides 5-6 (cDNA nucl eotides 654-774),
glggongcieotldes 5-6-7 (cDNA nucl eoti des 654-843), or oligonucl eotides
-6-7- cDNA nucl eoti des 6545, 9 cahtcbkeses encl ose nucl eotides which
woul d be included only in thgl}e%ﬁ%%a. éilgonucleotide. For instance, the
encl osed nucl eoti des woul d not be i ®n ol igonucleotide 5 if
ﬂ!lgﬁrgcleotlde 6 were to be added. These encl osed nucl eoti des code for a
i n site and in the case_of oligonucleotides 5 6, 7, 15 and 8 a
transl ational termination cod®h. SMETEGIYHEAY nucl eotides are not incl uded

when an additional oligonucleoti de(sAcacacATsThAGCIded in order to allow
| igation between the conpati bl e ends of the oligonucl eotides. For instance,

the 5° 1o§ lnglzg?ju IQJ:f%g qgi%ﬁ';ﬁ?&tﬂﬁe flalill %ité:wwrm g B%ﬁlbe&rﬁﬁon%nzﬁd%@it@fm the 5' end

ol i gonu dMbdeCR Wit B he PG Sitetid BéteRibld 6u Asstridlioh efisyine
i ncl uded 4@ oR ke BOEHAGK M8 ChU frahmefOTHoDNANNE albdtBisHoleSd iPh 1. 5% Qgatbde @O 830 bslas t O
the G cDNNA RgRER (fragiét® 9) B\bxcisdd #UnD\S b& dndhé DNAisipiiitied frora i agdiosbThe @ndDamrged
G cDNA f 1 ggrBatlis hbd Rfaf¥B o JUC12SwWhigh Ihagobiieh kigedded wiihcBamen\arid SalDhbAyibld aGRGL Thes
then | igajigshid i9 trirdRrmed GO B oPABPA BRLplsmidBNA it Bolatéd. of t hi s exanpl e (pGPF-5)
whi ch has been digested with HindllIl. The DNA is transforned into E. col
HB101 andB.anseticief as 6@DHA fragh@nttitite th&SHREVI € glycorirdtein geme - Sbart &ri ent ati on wit hin
the F gene is isolated (pGPFG3). Orientation is determ ned by digestion
wi t h appr opThetieeF§25is digestes withihplrend Nsitrholh elpdves af pasitien 446,20 N% ipaTition 4#83 he
CHer it getheF aPNA gesp issquents. T follwingipfioepiertidesie Hiep figaled A cPhy TaomRE: 25
glocj_nay tren bg pl aced in various expression vectors as described bel ow.
' I gonucl eoti des 35 40 45 50 55 13 | EP 0 396 563 B1 1
TCAATATCTCAAGTCAACGAGAAGATTAAC@?GA&EGMI&&?& AACGCTT) 5 :
ACGTAGTTATAGAGT TCAGTTGCTCTTCTMI TGGT CT @Bc&#ChCETACT TCGAA)  2)
CTAGCAPT TATTCGTAATCCGATGATTATTACATAATCTAATGCTGGTAAATCCAAGCTT 10
AAATAAGCATTTAGGCTACTTAATAATGTATTACATTTACGACCATTTAGGTTCGAA 3)
( AAGCTT) CCTCAG CTTGGAATCAGT CT AAW%TACATCACAATCACCA (TTCGAA
GGAGTC) GAACCTTAGTCAGGGAGATT. GA GITAGIGGT 15
CCATA GCTTCAACAACACCAGG GGTATGAT CCTCA 20 4)
AACCTTCACAAAGT CACACCAACAACT GCAAT CATACAAGAT GCAACAAGCCAGAT CAAGA
TTCGAAGT Ghlgbhiabiab Qe WA T XF6AT sl Wil g¥n6rdid @ BRICISEHEOAGETGA sifd5on the 5' end
ACACAACCC@%&AEMI&MQ&M&&TWW@%MM@G&HM@W@ r8@rickyn
GAT CCCAAAGH T A 4a0 G TiiaAdidtionaiidiohirationT AidGiCACHA BT GTBEAONA BaghhG The DNA is then
a5 digested with Sall, and the 960 bp F cDNA fragment (fragment 10) is gel purified. The F cDNA fragment is
then ligated into pGPG-1 which has been digested with Sall. The plasmid is transformed into E. coli HB101.
Clones are isolated and selected for the correct orientation of the F cDNA within the G gene by digestion
with BamHI and Nsil which will generats a 1.8 kb fragment. The incorrect orientation will generate a 850 bp
; fragment. The junction regions of a properly orientated clone are then verified correct by Maxam-Gilbert
Sor 40 sequencing. This clone (PGPGF-1) may be placed in various expression vectors as described below.

Example 7 Expression of the Chimeric FG Glycoprotein of HRSV in CHO Cells
A. Construction of pSVCOW?7

The starting plasmid pSV2dhfr (available from the American Type Culture Collection or prepared
according to the procedure of S. Subramani,et al., "Expression of the Mouse Dihydrofolate Reductase
Complementary Deoxyribonucleic Acid in Simian Virus 40", Molecular and Cellular Biology 2:854-864 (Sept.
1981) is digested with BamHI and EcoRl to yield a 5.0 kb fragment containing the ampicillin resistance

50 gene, the SV40 origin, and the dhfr gene. The second portion of pSVCOW? is obtained from plasmid
pAGH2R2 which is digested with the same restriction endonucleases used to cleave pSvadhir to obtain a
2.1 kb fragment containing the 3' end of genomic bovine growth hormone gene, i.e., BGH gDNA. Plasmid
pAGH2R2 is publicly available from an E. coli HB101 host, deposited with the Northern Regional Research
Laboratories in Peoria, ilinois (NRRL B-15154). The 5.0 kb and 2.1 kb fragments are ligated to yield
55 pSVCOW?7 (7.1 kb).

B. Construction of pGPFG-IE-PA
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GGTTTGAAGI TTGGTGATTTAGT TTCCTTCATGGGTGGTGGTTCGGGTGI CTTCTC 35 TAGAAGCTT) .
( ATCTTCGAA) 40 6) EP 0 396 563 B1
GAAGACCCAACCATCAACACCACCAAAACAAACATCATAACTACACTACTCACCTCCAAC
GGITGGTAGTITGTGGTGGTTTTGTTTGTAGTATTGATGTGATGAGT GGAGGT TG 45
( ACCACA( TAGAA@'DWes'PMPd mﬁ)@mp@{;a;p\)nay Yoe used for expression of a chimeric glycoprotein in CHO
ACCACAGGAATesATe Rizsmid RER @@Q&A@@Mmmemm"%nes are treated as
CCTTTAGGT CEApsfder mEREF-Hexeept whematharsisy dndisyteds Inesess Rﬁﬁﬁﬁ#ﬁ'@tk&%&m&#‘w
TAGAAGCTT) Wﬂwm RN o eRRTCH i '"seﬂeémp‘%%"’%\@' F@-PA and then

GO TRCRACATIRE G‘r Vi Jacinseriech T itiata crapesyiptian 6’f the HRSV-like

%Eﬁ t |
:=' & : nefﬁf endﬁragp?ﬁp site in lltex ?‘

6 15, EXail & polyati kﬁﬁ ggﬂﬁe k fﬁ or? '%;’ss'lufo
chi neri ¢ FG g1 &iﬁb{&b@% sja 1‘3@4 Whdrei ih@t.é’d c afalte mlc
therefore bepNRe dHcRsbdl B Woychik, Gt 41/ u..%ma&?o?me%gn&ﬁ ﬁeg.a’h o@ﬁ.%o
for a chi mer Hgmha Gérﬁé@&mtva% Pblyaddn 1BtoR, Phbc. Nk HREA) @i US0R1V044 5048 RAy 1 984), and
synt hesi zed. pR)Riggs) eha; NG 30613 @4 GRVHDer 1983)aRd RRrdnBds dibd théiein ‘aéblﬁﬁﬁbltﬁat
gl ycopr ofsei nthsNutisatide Sbdushod AATARR lohiteerizéd the IFRRERAYISibAIsighdl at @ 18&G6n ¥i 130
gl ycopr ot ei naucledlidas apsaéent (towads tha 5Neny) flom the3' tehdofditer BBMKgené.er m nal end of the
gl ycoprot ei n S debantl s@fipld 6fepSVOOWN Betwith EceR] iaaBandl tot vi®d famong n2 (5.8kb). Eagrhent
from bot h t ha2 fanchecalté@najivehc depives fronritbe Repil/Bambil Gagmedicromgacent plasmidSvVadhd dvailable
flui d. The gtere Beibsada iRpsedrch bébortorips. Fragroeht 12 contains dtei arigin iotrepjicstion frero tpBR3L2 and
cowgi stifg ofn empcillinvesigience Denb #xpreseed ib - eofi whiRBallows fot he salactionnt & [plasraid i gPlon

of V G afep if?ﬂg'eahé'?mpo it mvsemmﬂmreﬁ'#@%s%% i (ranstrgtignmthat allows
ani no- t er m n@PESHOLIA B aﬂé?%ﬁvb@ma%@tﬂ MP‘nQ@'r@'P'oWﬁﬂ@‘G cDNA fragment

i:u

into the HRSV FP' 8 5; Gyt 'Eh'@"df'h@GEF%ﬁés @ﬂﬁsﬁeie"fh P éft!‘h\m‘ﬂ" Eﬂé'r‘e
and Fo KL Th "°\" "BPiV e P '*h%ﬂ'\'s?' 'ﬁﬁs ést“B Fm

t he DNA ¥r ag ding f the 5 untranslate sequenoes of t ln site is in
TACGTAGTGGAGH 3 9r abfe:v bas;s p:lrj 't__)(eiyond the Pstl site near th_la_ 1Hpall site in
AGCTACGTA F g 2 o0 13 b6

fragment of OE% aié %ﬁr% %?% {osfo'f“ #Fﬁj’é Et) N%E%mgga r?g%ﬂogﬁt
s ithen 4 gak it 4 gt olasmib "GPP ) lBbringth

col " HB101. (dfudf® &dr deﬁ& pﬁirﬁiir @rﬂﬁl Rfflaf B 5ai?)(nnfs NemealE. SrdmoRRh) FhY %MVOFE as
described i N pleBIBIIk Bbtained koM the!Péhtdigaitioh 8Gth OV Génome PIhe IRkttion BfdoRiticadeibatagd N e
are then ver wlapLél thetregiet st thynulax ayianidghibvirid (CMYVSIgéhBMmé Béhtainhigitie Rdjé MBmédiid gy 4)
may be pl acegereNCM@NLED Héve DN @3cribedin\tRGRN Sfirfskioét all &S Vikdl. ied-14) @983y \StenbargFatanyl. e
6 Constract i @hol.Gib:190-198Sd84 ahd)Blidnsert bt 41 Broc Math AeddNSd-RISA, 1:6p$6463] 1884.0f t he
extracel | ul ar rrhgistinekidéndt Tr@misbiSiéfekencdsydaa@ibe tac2.01 kilthgseiRstl fragperd which tchrtains the
car boxy- t er mpreabter for the major immediate early gene. When this 2.0 kb Pst! fragment is isolated and digested
with Sau3Al, a 760 basepair fragment is obtained among the products. This 760 base pair fragment can
i be distinguished from the other products by its size and the presence of a Sacl cleavage site and a Ball
&v 40 cleavage site within the fragment. Because of its convenient identification, utilization of this Sau3Al
fragment is the preferred method of use of the CMV LE. promoter as described in the present
specification.
Plasmid pGPFG-PA is cleaved with BamHI, and a Sau3Al fragment containing the CMV immediate
early promoter is ligated into the compatible BamH! site. Plasmids containing the CMV promoter
45 fragment in an orientation such that transcription from the promoter would synthesize an mRNA for an
HRSV-like protein are identified by cleavage of the plasmids with Sacl. The resulting plasmid is
designated pGPFG-IE-PA having the CMV LE. promoter at the 5-end of the ¢cDNA and the BGH
polyadenylation signal on its 3"-end. The plasmid is maintained in E. coli until transfection into CHO cells.

s0 C. Transfection and Culturing of CHO Celis.

Plasmid pGPFG-IE-PA is transfected into Chinese hamster ovary (CHO) cells deficient in dihydrofolate
reductase(dhfr) using the calcium phosphate method for transfection of DNA into cells which is described in
detail by Graham, et al., Introduction of Macromolecules into Viable Mammalian Cells, Alan R. Liss Inc.,

s6 N.Y. 1980, pp. 3-25. The cell line used is the mutant DXB-11 originally available from L. Chasin, of
Columbia University and completely described in Proc. Natl. Acad. Sci. USA 77:4216-4220 (1980). The
above methods for transfection relies on the fact that cells which incorporate the transfected plasmids are
no longer dhfr deficient and will grow in Dulbecco's modified Eagle's medium plus proline.
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end of the G glycoprotein. This chimeric glycoprotein would consist of the
si gnal /anchor region fromthe am gpotags®e®Bs of G the mpjority of the
extracellular region of G and a portion of the extracellular region of 50
F in the above order fromamno-term nus to carboxy-term nus. A

Pr epar at i onlfdiie thireeriRiyor®igjh ydoesynah tcontzin @ rpachor Eigign;t than superpatans fiom EhQ sells
&2B-16 f mxpres@pgmmhmnene FEpwteinds Plarifigd bjlo speedrentriyoaion nte fupemalset i ppisded
and 55 chpmﬂv@m Adertientitleqtiprcolump-yThe glyeapoteings alistad)aften extengive.pashing U%'é‘eaf
&2B- 16 | sorerigbafracRrmaghylglugapide {0-0HM) irdhe aboyg byffer) T'\?l%*&\?@évc%&m i, i5; dighyzed

FoKl att pRB§ fq"@ﬁmsﬂd%ﬁ“%’é"ma ﬁ%*%’é‘gﬁﬂ@ﬁb@";l h°f 's °°"‘p°s°"

ol i gonucl %'B?"l &é\scba# e°"t ﬁ@'ﬁ’c %% dl"?ﬁi d t °56
Bl 11) GA . . e :' g?} 10
ai gonucl dla z agalfn s lifle %%1 ?{;Jb]%h Qrsﬁ @AéE @l”H

;_(ZESt rict ' a| s an oP g%ﬁessl th& gikeploRMt | de

A u%t s ind éﬂ‘@sea. B é rrglm% Do RAN EaSi t €
on t e 3 ﬁag A 5rq:gﬁ£ﬁﬁbtthe ﬁl %'éytbﬁasﬁnkc%iﬁd’cﬂ@ BspiesBd chritomtvalin A%0
agar ose g megnggal\gﬁovgrf@ leon?&iémﬂt 9) is excised fromthe

gel and t DNA |s purified fromthe agarose. The G cDNA fragnent is then
l'i gat eds | Btaﬂxplaldﬁﬁag EXfidsGibn MRSV GPRG UkieeBdving Pupiliola BrustPvynd Sal | to yield
pGPG 1. The 15 plasmd is transformed into E. coli HB1-01 and plasm d DNA
I s i sol at RdTheBeonstiustidh tof @ncieningawectbr edntaifing raagomtarscrivakiien expressi¢niRBigseBe suitable for

gl ycopr ot @piatpeieE. coliChart 8 The clone FS-25 is digested with Xholl and
Nsil. Xholl cleaves at position 446 and Nsil at position 1483 20 on the F
c ene sdteeonsyctions of PEFWS wichgTRWA offsn @ctornsriprd etartiag anateriel fon exgreesing HBYV: e
c DNA™ r agpretains USl'@)BPVC(BQ"tM‘@ teRninator of the deposited plasmid prevents the exprassion of HRSV
CCACCACCTR@eingiand must be rgrapyed jn PCpla SR @SFREPMIINBARRATCAGCT 30 A i gonucl eot i de
13 wll ligate to the Xholl site and will generate a Sall restriction
enzynme si -LopirueiR o TRRG of the cDNA fragment. Oigonucleotide 14 will

and a1 ?misf‘e '?'%'ﬂ'asf*,ggggg‘ﬁ% bl _ﬁ% bwg@ﬁ*i e
. (1

The DNA i
ne thb B4R HamHI
(f r g—ggent s (a E |sop L d arté Bo doge'ﬂttﬁdwelnﬂhbb
E i 3)‘\’“ xﬂ‘rﬁl %ﬁJoL ho QerQJeQ% of"ﬁlstina'ih%fsﬁﬁlﬂﬂﬁl'ué 5o
co uo ﬁé 8 na?é“il’la%ﬁidedabﬁdmivﬁr neo (842012 [saRdt dijested Wit i on
of the F @éases%dﬂlv%sisuasu Hiidt Slord2paiHater MEoridhi TheVvainaihingyi | |

generat e gagheft .Khau. a{te%g.ﬁﬁﬁ'fm ligaBétol SHAPMMFI.npENr (B.2 RS)dntaial i the BR\Egenbab tacibtatBH 0
bp fragmepter gbhdtic] maifpulatitRs 169 Uéredling Qhiqud RisEicERN | sitesDin that atmaiting: plasreid a Atter ttheen
verifiag eomisidionsyre\danmiete Ghd BRI jends is ssplacinci ng. This cl one (PGPGF-1) may
be pl aced i rPiasaidi pNIdprexgall 6 sigasted vwitht Byllk amts a chpatioatic [RNA foagiment, 14Esanteiping upique
Expr essi orestittion lsites @inseeted andMigited using [T# tgasé to visld pTIRWS (6.7 kugHRiasmish RTEWA is identical
Const r uct tcopMihro @V @@ TAiSthd finsertionaeftunique sistriction ditas Detmaert the muing mefgiotionsin iy

t he @YEI‘I cmqunp@réh.dtbm@mwieemﬂc@mef@r prepared according to the procedure
of S~ Sabramani,et al., "Expression of the Muse Di hydrofol at e Reduct ase
Conpl errent%%"%@?)@?f?%cl eic Acid in Siman Virus 40", Ml ecul ar and

Cel lul ar Bi ol ogy 2:854-864 (Se ?
Plasmid pTWF9 contains the ranscription terminator T, from phage lambda inserted between the

metallothionein | gene promoter and the neomycin resistance gene. The transcription terminator can be
45 obtained from Donald Court of the National Cancer Institute in Bethesda, Maryland USA. The transcription
' terminator is supplied in pKG1800sib3 which is the same"as pUS6 as described in Gene, 28:343-350
(1984), except that t; carries the sib3 mutation as described in Guarneros et al., PNAS, 79:238-242 (1982).
During the normal infection process of phage lambda, the % terminator functions in the inhibition of
bacteriophage \ int gene expression from P and i in the termination of int gene transcription originating from
50 P, The terminator is excised from pKG1800sib3 using Alul and Pvul as fragment 15 (1.2 kb), which is gel
isolated and Xhol linkers are placed on either end of the fragment. The linkers are available from New
England Biolabs, Beverly, MA, USA. The terminator fragment bounded by Xhol complementary ends is then
inserted into pTWF8 which has been previously digested with Xhol. The fragments are then ligated using
T4 DNA ligase to yield pTWF9 (7.9 kb). Plasmid pTWF9 was desposted in accordance with the Budapest
55 Treaty. Plasmid pTFWS is maintained in an E. coli host and has been deposited with the Northern Regional
Research Center, Peoria, lllinois, USA on November 17, 1986 and assigned Accession Number NRRL B-
18141.
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1981) is digested with BanH and EcoRl to yield a 5.0 kb fragnent
containing the anpicillin resistangp &89¢583B1 t he SV40 origin, and the dhfr
gene. The second portion of pSVCOW is obtained fromplasmd p[ ERR] Gi2R2
which is digested wwth the sanme restriction endonucl eases used to cl eave
pSvV2dhfr t & Bl?tqanﬂ%ruwo'zofPTR\N/QPFﬁgrrent containing the 3 end of genonic

bovi ne growt h hornone gene, i : BGH gDNA. Plasm d p[ERR]GH2R2 is publicly
avai | abl e froWPzSﬁ"eE °° yoted, ips Exemplos 218 '“'ﬁ' o‘§?“l @a@weﬁw"t%éc ’E°n@¥°ﬁp'ﬁ@ |“3Pﬁal
Research L pﬁp'lg‘ebr”‘i"'ab" I“?ﬂdl 'Hd?

2.1 kb ffa | ! Es '

of pGPFG | a’&'@ an l"d i mm een s‘3

2-6 my beGﬂgg% i et " g\,t% " m@ e ﬁb) .the
plasm d pGeimich u E 'é
genes arg d Fo exc pt en ot erW| se |n I Cat ed.
The assenbl y of gl E-PA is accorrpl | shed In two steps. First the gpFG

CDNA from Q,GBEr@ars.bﬁoflpﬁrﬁwrdped.mdu&wﬁmsﬁen%admg pGPFG PA and then 5 the
imredi ate early promoter of cytomegalovirus is inserted to initiate
transcri pti orpighid PerwiBERG lié leenvrteat NS eVliaRboBi Si@repdidnecloEBA. reifisbHiNg the 100%
Pl asm d 4#SYemMdte BBV-S yonomist dxcisodofith BamHl ifPetep b., o Ekarhple GAEREsmitl lp TEGBIPFBPY cut with
cont ai ni Ng BafMHI #dltyeaBRVAY infici gEnorse QUAES Kiefragimelitds/ insetted taoyiblth pTIOW/GBR&BRR (t8r00kbh g
from t he Pwhich isgedieatadrin E.lveli @itil praduittion xicglycarrotéin EG Biblkgryetie celisds dasieedECORI site
downstreamfromthe 3" end is isolated. For a conplete discussion of 10
e"BGH _polDy Exheassibraefigni benwien@@7 celle t he fol | owi ng references: (1) European
pa nt: aippl i cation 0112012, published on_27 June 1984 wherein the
i dent fi cat | offionedransiegien-inormusine CHA7 cotls. BEVGRFRIRR'E 'Wﬂee “@i’i‘ b9l do. prgise. %;v;
Woychi k, Rigsminglpr apd religateg yith T4 DNA fiogse, Theesufing plpsimid nq{“ KRjewi ne
Growt h Hor e “Bféh%’eﬂsm ofaugh jeyets fPB% RiEhi5 "‘°‘

USA 81: 394&"@ ) rov@tlh QI"I[’?CC‘?\E |ed
(24 Noveftnd}e tngsFB

m e ; 5 k
nucl eot i de €8T lm%%% quz ar%% Ffst@eangorf"ﬁ? ‘e’h

X | at
|l ocation 11 to 30 nu G 0 %)ﬁ%'j'!%cﬁ ? S|gna at a
EXavie 9

es ups ream ?r enc!? fromthe 3' end
of the BGH

ﬁé@@%@aﬁwﬁ% mgmovmw “wi'th EcoRl and BamH to

yield frggment 1 Fragment 12 can be alternatively derived from

the ECOR' / Bardfle {folihHESambib QBB i Me ElpaSdiandotP§ybopraiin B ah liidbdt ecell caklres. AN
Bet hesda RepRedurds ke28adiled MrSufitrers-Mal BRNEmit? GEQ N Manda fériBacildving Yoc®is and Insect
repl i cati orgefi roaird PRE3sidred (pblidkdbd by #é Callegé 6f Adriciltufel $exas Aprivaltugt EQpofivngrit eStatian]
in E. coil rekdsGgriculthralEstohsivh Setvite, 0liede tStatith, Téxas, hesepTimstartilg plasnkid pAcals (7.1 Koes
f ragnment ssalsgbnsﬂlnmaahlmé berestiansecidi havily Gf @ligaé GamBidsits tirrpediadi\downstream from the
const r uct i qolybdienn padniotvtor Autggrapbs californica nudlsanpulyhednosisoiriss(ACNERYD Therpaihedrert pretbin |
Mol . Cel | . i8hmiafrix prdbim th@igs nénb&Bdtial foPlitakinfectiop @r-@plication dn vitreai Thé) plabrpid) is| gvailable
(pGPFG 3 i dJroohi RyefessercMaxi Summieyscdf the Depastmentcof \Bntpinolegye Fryas & &Y Npivassily, GolleagtStafipn. h
BanH_.to yiTekas /¥4 gneiafullg described indfipjecylpri aph Cell; Biglegy. Bd912476:2165 (1988)- BarHl site
I s just #pstream 25 fromthe cDNA coding for the 5 untranslated
sequences df CPEuqtien HRAPEPFGnd t he Hi ndI I I SI teis in pUC12 vect or af ew
bases pairs be ond the Pst e ne n of the

site in pGPFG $ xpr nc éﬂg
g][ eslr]{]??%eog:fl{?brﬁﬁﬁe?% ep hgi f}g@ E&'ﬂ;&ﬁ% heqsﬁu ||| l e

into E télms fs%.gs&eravvﬁﬁtse Hi aah%@mﬁs(ﬁbon

pl asni d DG?E?E rbprcy &mg Ry it i fogitord 18eid] RBAEITS WiBlhes
human cyt onggal ,ﬁéé{eav,gh . E. prom)t er .E. promoter is
obt ai nedgf rom t Pstl di gest ion of the CW genonme. The restriction

endonucl easg TenSeiétad culturing of S. Frugiperda

The gpFG cDNA insert of pACGPFG is recombined with native ACNPV DNA by cotransfection in S.
frugiperda. S. Frugiperda (SF9; ATCC CRL 1711) are cultured in Grace Media (Gibco Lab. Livonia, Ml

55 48150), 10% fetal calf serum and supplemented with Difco Lactalbumin hydrolysolate and yeastolate. The
cells are cotransfected with ACNPV DNA and pAcGPFG at 1ug/ml and 2u.g/ml respectively. Resulting virus
particies are obtained by collecting the media and removing cellular material by low speed centrifugation.
The virus containing-media is then used to infect S. frugiperda. Subsequent infection of S. frugiperda using
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maps. of the region of the human cytonegal ovirus (CW) genone containing the
maj or i medi ate early gene (CW |EE0)39686®Bbeen described in detail

Stinski, et al., J. Virol. 46:1-14, 1983; Stenberg, et al., J. 35 Virol .
49: 190- 199 1984 and, Thomsen, et al., Proc. Natl. Acad. Sci . USA,

81: 659- 66 Vi particiiscwhishi inpldp beth datip vl SNA raad BNA secombipreiwith; the, cRNA>caging for

ki | obase Ghseprotein £Griithtesyllin spme: eale Sxaressing, the H{RS\protain Pﬁ?adt‘ﬁéhe ]yB‘?d’q ?!’? at e
early genRurifiopjigspf feeprbinant)viyug, 'WP‘P"‘H"‘F Hiéﬁtse‘i'%s of Q'B'F"&tdé'&m’é &

Sau3Al , &eulee PBfase 'ﬂ'"gfsr
bgge pdi rhVP'i’ g? df"ﬁ" na%’?ﬁgg Wy e@:ﬂ
and t he '(‘fé)u'@f ni cE usrg{g) v

8 r Pm % f 6}1

Wi thin t h %{m ?é% ?71? ot
f thi fh’e’

O or GJ IE g '%'a I clgt I on PI asm GPFG PA [ s

cl eave %Ianplﬁﬁ‘&‘ﬂ‘-e coﬂ% ébFé CaRa Nl PoiHoditen Lator @Mﬂehd”e"\mdl ate

gg nce
é/rpﬂoo y 'Si ze

|on UtIB‘ fatlon

pronot ¢ escr resent speC|
early pronoter is |igate |nto the conpatible BanH site. Plasm ds

contai ni ng trmi‘ 154 RS eStrbeHaN ExalmipR B BMkind 41BAMHI fikbrasdiudhdeQif the LB bsidheds the

transcri pioyh éurénr f8iHel RE alldW QIABY Mseriibh WF GbréighN§enes iHomevar) thidbiérution ofithe Hidfghedrdnk e

prot ei fs Aeflel skQGEntS n@Elreblit i loReMEGI obéxpiesion[ll # Wisekiad\eite th&Baduld bbIpessibisswitht | ng

pl asmi d i the Geralypolihediorp GefeE>- DeserBAd Ibalow g a triietho N linkig ther naivest @plyledron Header

5' - end of segimca ioNHe iitistioh leedoBGHthp HIREY dFéngshe (The geres genatructed in Bxamgles &fdnay tee

pl asmi d i gsedrini this akample forrexpiessipo jof a chiméric glycepnaidie Jh¢ plpsmich p@PRO=IOVH bp uzed i this C,

Tr ansf ect exemple.Ttle Ghértchimeringends a6HB21e8 kbt describbd BRPEPASAPFG- | E- PA i s transfect ed
Cha nese. hanster ovary (CHO cells deficient in dihydrofolate

red as ep.dindpeiptionsf PAFGPR@2cal ci um phosphat e method for transfect | on of DNA

o L S @equsp I
1980, bp- sequenge at g %‘: P ‘”\"'Pd’é“ geREe '8 i 590009 31 positiony

avai | aB e F-fodﬁ[lﬁ‘ ?? ?dh f{zg i ds i

th

in Proc én?

% ”e%lo ove meté f:le;cgred
t r ansf ectT%'& \%ﬁ&? d%cmi%st C?ﬁg E%g gg

aio?oldhce H&PB&%%I-% {E28RV cleavage
transfect Q &34 Bo i@fs‘ @lnﬁéiéotr&nﬂ of'hé initigiioR \WodioR) to +50
DlJI\_,eC%) éeegteiizg%ﬂheilz M. BeSued & thelidngth ofthls Seqd&He, T3 DA isl f
the chimegy oY & Bdveralcii g@é%ﬁde@%ncﬁ%fﬂﬁh Vigafod 1GHBMEOThel iRkt BligonutiB&tide is ligated
super nat a{&tth 5.8 frigmeREirbpared aBivE St IIASE Fanfoidd G EIRHK HBTOE Gitned edntaining the
clarifiedpdphsriv GREGFGRS Broidolatéd ahd O newt Synthgiatl Regiof s velifiod @p prieeihyt Maxam-
conconav akiidartBedubricingent i [ [ ectin) colum. The glycoprotein is eluted after
ext ensigye washing with a |inear gradient of a-D nethylglucoside (0-0.5 M

i n the abeviasehing theFG géircinte pAGREGE ycoprotein is dialyzed against 5 PBS
containing 0.1% Triton X-100 and applied to an affinity colum. The

af fi n| ty colPlasmidipSPEGiBemole 8F is eartide digeatadywith Gath PstheleaMesrab posisiang *+ 30 68 @tk s
di regcted adZinia theHfidSroding shasence canddn tha PHS E2 erlylinkeniagion asliasenide thg mds%éneaﬁﬁa
New er4e eggnep kqmelt’@el?mr i a 1:Ppcagargea goh Thes2. %\&ma'ert °’6qsﬁ‘1lz'§$

and the Hiet F‘E’l ‘h5q E’ PéF'lﬂt (Pﬁ T'f (pH
2.5) and Uagl“%“‘l' g rr Wit Z%, ge and
chotkod | %& 9t s'f° ne ¥ e OLEP o

c wrl The

gnsforpad
chinerigc é SB TTE %ba(t. @J ;QP sﬁnofthe
express n ﬁ(ﬂjp@%t h te u ere sa i ne
a

and t hen Iyse ni n /o rlton X— 100 and 1.0% sodi um

deoxychol % lﬁ#ﬁg afk noe;vgggmf he nucl ei, the cytoplasmc extract is
applied to a FConconaval i n colum and- purified as described above for
secreted 9! VEBRhRinBEdNcan b peperdtinh FacBind e R¥M b H6ll-KMBwridfroddRirds. BREcdili can be
Bovi ne PapihihiseRd W@Mﬁscﬁl&@huhﬁutaﬁb&lﬁ&nlﬁi'afnwilly @Br pérentorat |atministatiore GUAT as in-
cont ai Ni N@ramusd@4itinjdRon; thelitialuRogeX Piag B8 icombitsaSEthtd suitshls tamek,dorf @ample gt meyibe on
in E. col iadmiistered in[WaterC i dr bbifdrainehiolbs pifFalBrithoud vipiths/ @juértscer immoremedykitingn t
starting nipénersualh ad alumieonp hpeddagalid®EBich phosphate, aluminum potassium sulfate (alum), beryllium
s5 sulfate, silica, kaolin, carbon, water-in-oil emulsions, oil-in-water emulsions, muramyl dipeptide, bacterial
endotoxin, lipid X, Corynebacterium parvum (Propionobacterium acnes), Bordetella pertussis, poly-
ribonucleotides, sodium alginate, lanolin, lysolecithin, vitamin A, saponin, -liposomes, levamisole, DEAE-
dextran, blocked copolymers or other synthetic adjuvants. Such adjuvants are available commercially from
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proteins using BPV. The transcription term nator of the deposited plasnd
prevents the expression of HRSV pr @pep 898 583B1Ust be renpved in a single

step excision and ligation. 1. Construction of PTFWB 25 Plasm d

pdBPV- MMTneo (342-12) described in Mol. and Cell Biol., Vol 3 (No.

11) : 2110- 2 ¥ai6uy SDOBS) forgxamplty tMerk Adiuyant 55 (Merclend i Gopasy, lng RehwayNMdi onal Cancer
Institute, Bdhp@apertionsimmunogen endsadjupang san bp YrHesborer R/IWaﬂéﬂ‘g 3&?"9 b°th aro

consi sts oPrepant neffeckiyer %“0“@3 FOrABRI: alypipury h ?i‘éﬁ’ﬁﬁa’( @'rf&?“’& @ 0.5%

uni que Ban®f the vacgine R?E"? %03 Bﬁs)s OR-2rRendese b " pnge

transcribti ’B'HQPW& Qg p°61k' °9ﬁ i ﬂ'& ose . z u;an: ';:?{,gou{%

pr onoter, %’% vﬁ%amuscu Iﬂ]e

virus 40 e 'r n mm | i ‘g-é%%

were i 50, ;tm%g e °a 915 u%r y P ﬁ@%ﬁi’lﬁg&ea I%g#ﬂ#%rﬂ?gg?ﬂn dﬁﬁﬁé i
f

religat e r 48 Bt Efe) Iétﬂﬁ%pmétg!n & 4 Fév&ﬁgje d. ésQleages&W pr:Bﬁlé‘P‘é% 0@ m&n‘gﬁ osB

genone facl, dﬁf@F faturatidh ‘of thgﬁlﬂﬁfnb §ys{m|n Bébits Bbin A8 SvBtinGtbEMbthdi€can Ibb YatBinated at 2 to
restricti og fdnRof iafe. [TRE vﬁ&ﬁaln&? Niiso MeamBfuiCin ofNef Siscdptisle BEpulafich® EhdhNak! didUAS oAl €
conpl ete, tdigneditiea8NONe i s replaced. Plasmid pMvpro.nptll is digested with
Bgl I | andisa symbhatdne iy aidor aegeaa:nine&4am QMhbAVaRLIG fombthp Rlissass td prbduoe nadtivant i S
i nserted angtcinésy)hivag alssbe@mbifed withather madicginerdtsisupi &8\Mtitlidicsz kb) . Pl asm d pTFWB
is identical to pMvpro.nptll except for the insertion of unique restriction
sites between the nurine netall ot hi onegiparlr gene pronoter and the neonycin
rq;i&s;ance gene. 40 2. Construction 0..f%£IB/\F9 Pl asgi d pTWF9 contains the
N ORREEFE

treRscri®gtion termnator [err] f¢ serted between the

ot hi onei n (aygerraspranprensans dutewiaoMéel Nane Frapmstae 19¢bed Kbheis
transcription_termi najor can be 45 obtained from Donald Court of the
National Ca®€trisoi&F®¢ute in Bethesda, Maryland USA. The transcription
term nat or iFgagagitl Led in pK@s#A0si b3 which is the same as pWs8las
descri bed in Gene, 28:343-350 ((1984); except that [err] carrigs the sib3
mut ati on as described in GJanElr'o?-ET—a'l——PNRS, T 238- 242 982). During
the normal infection process oﬂTﬁﬁbﬁéFFmgFFﬂfé'FFEF?ﬁFFfEFiﬂ'lhator
functions in the inhibition of bacteriophage [err] int gene expression from
PL \and ITﬁ the term nation of int gene transcription origi nat| ng from 5Q
[err]. The ter nifit oPlasmidy pP&k (Br brkbp ke s06sYih BsFhdoarieldidagirnt 2s
fragment 15 pleR #Ple1Mudlaced, 9l isolated and Xhol linkers are placed on
either end of the fragnment. The |linkers are aval I able from %nglgnq
Bi ol abs, BeVRRaEpentvR ~usA  TRESY &Rt or fr BT B‘g“ st
conpl enesgtary ends is then ingerted i nto pTW8 Vi ch hhs been| previ olusly
digested with Xhol. The fragnents are then |ijgated using T4 DNA |igase to
yield pTWF9 (7.9 kb). Plasm d pTW9 was despdsted in accordance with the
Budapest 55 Treaty. Plasmd pTFW is naintaiamp8 in an E. coli host and has’
been _deposited with the Northern Regional Research Center, Peori a,
| |'1iT70i s# USA on Novenber 17, 1986 and assi gned Accession Number NRRL B-
18141. 18 EP QcBOFrsggems B arkh@ avmddgatad 6A Ve lgTPRYRPKE: THE) gepiadh

constructed {n Exao@l 8s42ikedTRY bfgused for expression of a chimeric
gl ycoprotein using BPV. Tﬁe plasmd pGPFG 1l will be used in this exanple.

The ot her_ chimeric gen®8midk e ¥oakat eéah% 5 P8fdscri bed PEbE p@F‘é—IiI except
when ot h& wi se i adi cat edj To construct pTFWIGPFG pGPFEL i s dilgested*wi th
BamrH and H ndl Il (pGPEG 3 1's digested wth BandlL_and.Hpall). Its ends are
made flush with Kl enow'enzyrre and synthetic Byi'FF 11 mkers (New Engl and

Bi ol abs) are |igated AnpRt he ends of the clone. The DNA is

50

AmpR = Ampicillin resistance
T = Guanosine/cytosine tail

55 F = Glycoprotein F
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digested with Bglll and designated fragnent 16 (2.2 kb). Fragnent 16

contai ning the gpFG gene (2.2 Kb)EP® 396663 Bsol ated froma gel. The purified
fragnent is ligated into pTFW which has been digested with Bglll to 10
yield pTFWGPFG (10.1 kb). C. Conversion of pTFWGPFG into a eukaryote -
expressi on vector Plasm d pTFW GPFG ic%%g%erted into a eukaryote
expression vector by reinserting the %15 conpl ete BPV-1 genone exci sed
with BamH in step a., of CONSTRUETION OP|pGRF3JANDI PGPEFG is cut with BanH
and the BPV-1 jpnja %..9 kb fr t.is_Lnserte o,yield

pTFW GBFG BPV*t{5t18?EJa%§1)%0”EqP(§? s S HRogan, perdsted J’gt‘%‘l %?gﬁlru“catli on of
gl ycopr ot edlkakiné)yphogkhatasei cresoit] witls S3d3i amdl trBatdd wick Klemowf exm@ i n
murine Cl2g, $Li§ fhbfdnd § transfection into nurine C127 cells,

PTFW GPFG BPV* i1s digested with Xhol to excise the [err] term nator and
religatpd FHagment 3DNA | i §adk. TREtF esul ti ng BsFhs mHdngiHY GrlaniiBpy Xd. 9 kb)
wi Il now direct the expregsion of high |levelg of gpFG which ijs secrpted
into the culture nedia. The Cl2/ cells are avallable frqgmthe Anerican Type
Culture Collection and grown in DEFUEEEEFE Mfodifi ed minilmal essential 26
medi a containing 10%fetal calf serum The |levels of gpmgrproteins in the
media ¢ the Cl27 cells are determ ned by Western bl ot experinments with
anti-RSV antibody and 125[err] -l abel ed protein A HRSV gpFGis purified
fromthe cultuKe) ndttiegment Selibsdipestded cdavnsdream Exompihe BalExsdel esthglhe
EXpr essi o goadRYoENCab! i FARUANRE N 1/U%a30 Thenf il ULRo e AP ©
relates to the expression of gl ycoprotelnq: ininsect ce cultures. All
pregedet esSHthetit apl tgpruglensider somplenengary Skpt ithe GO E. porcivmuef the
Baculovi 1 Uge ! tquedld HaVARE! cHeeleb filihr SoddieBEEHH BFE Ruththl Shed by the

Col | ege of Agriculture, TexasS Agricul tural periment” Station, Texas
Agricul tural Extension Zerfdce, AAATAMGAATEEAG | on, Texas, 1986. The starting
pl asm g%pAc:%?S (7.1 kb) is 35 a general bacul ovirus expression vector

havi ng uni qu and  si.te i mediately downstream from the pol yhedron
pronoter for Aﬁfgg;qj'ﬁnéieglﬁ £EFAT Rﬁ’é?’e"é‘r °%_0F%§3%s s d\?l"’gﬁgle(%c KERB .. The
pol yhedr ontie cdymithetix alipgémicleptiztesi aré Eilled hroneifgklenbw  eizymer ahd

i nfection | [ cati. i ptr e plasm.d.is [ I rom Prof essor
vk sugger o ER L TR e By, 0GR S5 VR (SR Robi Tt

Col l ege Station, Texas 7B&HI and is fully destlri B&edlIIh Ml ecul ar and Cel | .

Bi ol ogy, 3(12):42156-2165 ({1983). 40 A Construction of pAGGPFG The genes
constructed in Ex'ammflrwg—b'rmr—&pmvgwmf a chineric
gl ycoprotei n using bacul oviFFEEFFFRFEFFFERFFFETHGPFG 1 Wi || be used in this

exanpl @ The other chineric genes are treated as 4 gscribed for pGPFG 1
except when otherwi se indicated. Plasmd pGPFGL is digested with Hi ndll|I
(pGPFG 3 is digested with Hpall) and the ends are nade flush with Kl enow

enéy,n][re- hSynt het(icTig Etarﬂslh_mipg;_tm sid gdaw_ Eﬁ&LBmﬂfxﬂipljaafasirﬁcedl tﬁ@ﬁ gsd%t Et ; he
end of, the e i.s di,gested wi a, ,an r.agment :
cont&afrf? ngt%%ﬁﬁé%éci@ﬁlgﬁf%ﬁee&a# Gth émﬁ_'é . enf ot ohe fﬁpgché"‘agrrEH? i's

| i gat ed i ngpF pANAT78s wititchitta BabkP (1d7 dets)t ddolddeld Peoita. g&D dRd Feébmakest i on
and cul turi of oS, iperda The g i nse GPFG | s

reconbi nedllgvlg? K ﬁaﬁi\?eﬁggﬁﬁeqmp%? Egﬁ%%tyi S%élp%fPEEAf‘?&gPBLT da. S

Fr ugi peg da (SF9; ATCC CRBanhZl1)H&nddIZultured in Grace Media (G bco Lab. -
Livonia, M 55 #48150), 10%fetal qgalf serum and supplenmented with Difco
Lactal bumi n hydrol'ysolrate and yeastorate. Tne ceftrs are cotransfected with
AcNPV DNA and pAcGPFG at [ FFFFFRIF and 2[err]/I respectively. Resulting
virus particles are obtained by collecting nmedi a and renovi ng cel | ul ar

materi g, by | ow speed centrifugation. The virus containing-nmedia is then
used to infect S. frugi perda. Subsequent infection of S. frugiperda using

19 AmpR = Ampicillin resistance —-
T = Guanosine/cytosine tail
55 F = Glycoprotein F
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EP0396563B1 these viral particles which include both native viral DNA and
DNA reconbined with the cDNA codi ngpfogoegeg®iprotein FGw Il result in sone
cells expressing the HRSV protein instead of the pol yhedron protein.
Purification of reconbinant virus is acconplished by a series of limted
dilution platings in 96-wel| tissue culture plates containing S. frugiperda
cells. Wells containing reconbinant virus are detected by dot blot 5

hybri di zati on usi ng pGPFGL whi ch has be#aRTI®bel ed with [err] p-dCTP by nick
translation as a prob ¥ LCl en Lnant virus is
detected® by its uni qugcog%g?%glfohe%a. '{‘/%‘Igﬁgcg%%r?%ﬁ%ﬁ%ﬁgg?&EHRsv protein
synt hesi zed Phasmidof2B+1&nt bacul ovirus infected cells is detected by -
Vestern bl ot experi- nents wphby agady RRgrapiépody and 125 |-1abel ed protein
A (Arersham Corp.). The HRSV protein is purified fromthe culture nedia or

cells aswdesc?r' . *uction of pAcGPFG
Containing a Natural Polyhedr eprdegestetcsamence The plasm d pAc373
described in Exanple 8 contains a BanH |inker s,? uence at the -8 position

of the polyhedron | eader to allow easy insertion forei gn genes. However,
this disruption ofa)t hElasaid G28r D 15 dilgesubdr with] Dé¢l andtBoKI ¢ sandt then ehds\er

| evel s of ex sSion i ' t ul i ikLh the
nat ural pol yﬁggr'gin% ggg’é‘? %2@% ?‘%‘Zg"% ow @Qaﬂﬁrrketigo%‘g?%ogkﬁ%m‘ he

nat ural pol yHe8$ omgprestergedecandhciragaenthd | (5501 p) odscpushiied tfxem Rl FG
gene. The gengaréf¥istructed in Exanples 2-6 nmay be used in this exanple for
expression of _a chineric glycoprotein. The plasmd pGPFG 1 will be used in
t s exeaaapl o FregRen%: fier chi mer-e—geres- are treated as described for

pCPFG 1. 20 A Preparation of ceses@@Ees2 Pl asm d pAcGPFG (Exanple 8) is
digested with EcoRV and Pstl. EcoRV cl eaves the pol yhedron | eader sequence
at position -93 while Pstl cleaves the HRSV FG codi ng sequence at positions
+50, +636, and 25(b)+1Pbasuid pERF-FAGwetAg deqdigessed arighi Nsilhe FhCiends

pol ylink®8r regieOhaadi 3AGAE Woetl Nis %Megﬁtlgée:tage e gagﬁxosgﬁ@rg%dbswith

el ectrophoresed in a 1% agarose gel an e large friatgrren (9. A

cont ai ni ng prYacserial mikaline phasPpatases FXagRAnty b ctp them, tigated inty fhe

ol i gonucl eot i shasatdsios Ebtg) pGPFd-1e (.0 yi)dr on | eader sequence from positions
- 93_( EcoRV cl gava Le) to -1 linked to the FG gene sequence fr-om

posi ti onJ§VO (ﬁﬁ‘@f‘ggtéﬂg' of the initiation codon) to + 50 30 (Pstl

cl eavage site) is synth8sailed and construcldIlBecause of the | ength of

this sequenceg the DNA isfjsynthesized as several oligonucleotidgs which are
then |igated tog"_FI’T_—I'ﬁ%'_r'f'—l—e er. Tntact_0 |[g'onuc'T_Eeo‘f'ﬂ_—E'—m‘| €15 |1gated to the 9.8 kb
fragment gspr epar ed above. THFEFPNAIFECGOPEHEFBF ned into E. coli HB101. O ones

containing the new plasmd (pAcGPFG 2) gre isolated afgk the newly

synt hesi zed region is verified as corregt by Maxam G| bert sequencing. 35
B. Inserting the FG gene into pAcGPFG 2*%Fasnid pGPFG 1 (Exanple 2) is
partjyally digested wwth Pstl. Pstl cleaves at positions + 50, + 636, and +
17017 n #he F di in the pUCL2 polylinker region adjacent
to the 3 end%@pt hggq%qggﬁpggﬁie&m#e DNA is el ectrophoresed in a 1.2% .
agarose gel. TeR 2 Tetaacyelinscresistancesponding to the nearly intact FG gene
(FG position 50 toeEsddsifié/cyebineUeasd pol ylinker) is purified fromthe
gel. The 2.2 kb fragpent is thep ligated into plasm d pAcGPFG 2 whi ch had
been di g&sted®wit I‘.‘q“mé"bl\&]?‘i 6% &?&"Pﬁfﬁ%d into E. coli HB101. d ones
are isolated &nd ehpRKa@qhéricelshforc Br glgespratetmt at i on of tge FG gene by

di gestion with EcoRY and Sspl i C il geneyate a 2.3 kb fragnment. The

i ncorrect ori gﬁf“dﬂ%ﬁ‘%q‘ﬁf%gl\é\gmpﬁfvg&ﬂ %Bg{)p fragnment. The above gene is
insertedg nto the bacul ovirus genone for expression of the HRSV chineric FG
gl ycoprotein as described in Exanple 8. '
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Exanpl e 11 Preparation of a Vaccine 50 The i mmunogen can be prepared in
vacci ne dose form by wel | -known pgpoadssesB1 The vacci ne can be adm ni stered
i ntranmuscul arly, subcutaneously or intranasally. For parenteral

adm ni stration, such as in- tramuscular injection, the i munogen may be
conbined with a suitable carrier, for exanple, it may b ngm' nistered in
water, saline or bu¥§NCoHINKERS TQ ADIPST, THE Wgﬁtn\f‘ﬁsi ﬁfj Cdj uvant's or

i munonodyhakhit gagerg s such as al um num hydroxi de, al um num phosphat e,

al um num pot assi um sul fate (al un%ﬁ_ bﬁ{:}&,\;i gm 5 sulfate, silica, kaolin,
carbon$ water-in-oil enul $3%hs, TR FR®hat 8F%%nul si ons, mur anyl di pepti de,
bacterial sndotoxin, |ipid}X Corynebdcteridm parvum (Propiorobacterium
acnes), Bordetella pertussi = I eoti des, sodi um al gi nat e,

| anolin, |ysolecithin, vi tam&%cxg%%fg?w i posorreé, | evam sol e, DEAE-
dextrapﬂ, bl ocked copol yners or other synthetic adj ®¢Bnts. Such adjuvants
are aval | apl rcia 20 EP 0 396 563 B1 various sources, for
exanpl e, TQiX%antéééckkg%k and Conpany, Inc., Rahway, NJ). The .
proportion of i mMmunogenGetd$CA@GIvant can be varied over a broad range so

hond 25 oLh KB Proashlal dhstil o d(BeRINLEn HRL XA TeCendd UTenuite

hydr oxigde can be”present in an anoun ~ 0.5% of the vaccine mxture
([err] basbiynt @ith TécPNa@rdynexsse. tThe Sahkdinkex iisnlisatedot? hitn8ELH can
range 5 frgm ahoupnR. 01pnd aival 1k Caleuta eiRhNBaPelankdi £0gmaAL PRI (418t bent
body wei ght. A preferable dosage range is fromabout 1.5 [err]/kg to about
0.15 ny/ kgisfedaPretiiedody wei ght. A suitable dose size in hunans is about
- 3l peppfRrebly about 0.1 m . Accordingly, a dose for intramuscular

0.

i nj ecti on, for exanple, ' .1 m containing i Mmunogen in

adm xture with 0.5% al u#ﬁéﬂﬁ%ﬁ%&g{(gcgg‘?&rhe vacci ne can be adm nistered to

pregnant wonen or to wonen of child bearing age to stinulate 10 naternal

ant i bodi es. The,f.e e n r i pat.ed d lifsan

vacci n&t ed at Z(bt)ongiarrsﬁ"ﬁf hgpgl? \égggf@grﬁdgg?eegt{?gngo h_n%tigr %g‘li?g?lbt itlglg%li es

and revacciarat meleablvmt s shrT4 DNAcdcdympraseat The §abl dmknps i lagetes fer

maturation Bt L fHHE AL CTindSBRACEs RMglstds WIvRNaL1akRS Uikl pRisaiaan be
to nont hs Th

vacci nat ed at (')_f age. e vaccine may al so be_ usefyl in, other
susceptj bl 4pbpkbht tongek rrifded| deFragngpt | Af 1t nERPTdiieaned. “qstae gethe
vacci ne’ may, 2 g0 PerPORY Feen Wdplkcos her vaccines for other diseases to
produce mnul tival ent vaccines. It nmay al so be conbined with other.

medi canent L1a§8K £EFGn¢ | bi otics. CHART 1 20

CONSTRUCTI ON OF pGPRBdmfR) Pl asm d pF5- 8fnd®=Icut wWith Pstl and fragnent 1

(1.9 ki is,gel isolated. Fragnent 1 | Pst | *
Pst| TTTFFFE 30 toy—Pl asm d pUC12
(2.7 kb) is cut with PBFFFRFFFLGGEHGEGLYERFFent 2 whidh is gel isol ated.
Fragnment 2 Pstl Hindll I Xbal Sal |
Pst I{ 35 1 AR :
[errT™AppR 40 (c) Fragnents 1 and Zedme |ligated to yield pGPF2 (4.6 kb)
which is transforned into E. coli. BamH  Xbal ' Sal | Pst |
Pst | H ndl I |
AmpR = Ampicillin resistance
5 TcR = Tetracycline resistance
T = Guanidine/Cytosine tail
F = DNA sequences for F glycoprotein
G = DNA sequences for G glycoprotein
% L = Sall linker Sae
Term = Translational Termination Signal
55
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45 . , 7 [err] TTFFFFFFFTT AnpR 50 AmpR - Anmpicillin
resistance T - Quanosi ne/ cyt osiera 398 563 F - A ycoprotein
F 21 EP 0 396 563 Bl CHART 2 CONSTRUCTI ON OF pGPF3 AND pGPF4 5

(a) Plasmd pGPF2 is cut with Xbal, treated with bacterial alkaline
phosphatase, recut with Sall and treaC®RTwbth Kl enow enzynme to yield

fragment 3. Fr Eet BanmH|
Xbal 10 | Wbﬁs‘mm‘mﬁ?gb fo SPRERATE. FG GENER fe‘}fgl? ghktus | BT
di gest ed downst (edm @Figenudlkeoside Aiqoasistnef] alrbsmmekm;@lee sE36 k) t ole
remai ni My 301i§dnhc1§o&mg' ﬁ'a%ﬁdztﬁghlaed %&gaqutswoﬂl | g8ipnGeiddtede B

conplenentary 1o the 5 portion of the | eader sequence havin % the foll ow ng
sequence of cepgiscpnat Bllm"—l“%QQTAAGAQ\T@G’E5°](’c%°n“°ﬂ%"'§ 8%l & €89 dhded

portion of th &GNeogmﬂQ\mﬁéar gam f mn&:&&muﬁd&etl&r@ml@m&be dridegear e
filled i usmg Klenowen me .and t ends arellqted usmgc iz%ageto
yield p F3°Ej4 & kS? bRy fr oligonuc eot: de 5 and .6 ligated Fogether

[ ERR] (4 P or ollgonﬁcMEEEWFEFFEHVgTiQ&edd together (189 bp), or oll.go-
AR Pl as IS, cut n an to
dlrrgest t he E‘—‘@'er?&g?g%t?de t4irl # é% ﬁé‘ggLeA 351':{’ g WEB\IA%Q:"H nuc{ﬁw

is cut wsthtBdedHA,( R, 7ardb¥ amsolgal euhirfifbed.a gel and reI lgated into a

BarrHI / Hi ncl bl?%&%?&h fﬁPUC12 t@&)ﬁoﬁl@l&@?&d‘ g4 4 kb)ou?@:ﬂwleotﬂene' 1 45

F ApR
K‘\hz , lun 333333 5555
11111111222222 3333333444444 55556666
» 555566667777
| 5555666677778888
O

(b) Plasmid GPF-4 is digested with Nsil and oligonucleotide A
is ligated into the Nsil site. The DNA is digested with HindIII and
s the plasmid is religated to form pGEF-5.
Plasmid GPF-5

BamHI Nsil HindIII
U ° * [ | | *
FFFFFFFFFFAAAA |
AmpR
4 (c) Plasmid G2B-16 is digested with HinfIl and Xholl, and
fragment 6 (277 bp) is gel purified.
Fragment 6 Hinfl Xholl
50 l |

GGGGGGGGGGG

65
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ApR)»- Anpicillin resistance T - @uanosine/cytosine tail 55 F -

dycoprotein F 22  EP 0 396 563 Eplo S3d°%83 &% 5 CONSTRUCT! ON
OF A CHI MERI C FG GLYCOPROTEI N GENE Pl asnid G2B-16 Pst| Ddel FoKl Pstl *
| | | * 10 TTTGGGGGGEGEGEGEGGTTT [err] TcR

(a) Plasmd &B-16 is digested V\ql#&.r%c&gg JK!, and the ands 15 are

made blunt with Kl enow enzyne. rophoresed ina l. 5%
agarose gel aV§ING MQW@EOEMSOW GENEBATE fFIGeGENﬁsoﬁF tHRIQYSIFIETHD O

Fr agﬁent 4 W&Llﬂﬁ%@b dg PAREc* delN@ifarels itd Er@sminede tndlsi |

The ends 25 unt with T4 DNA pol yneraSe and dep hos hor lated with
bacteri al PAMatsndignssednukths Bindildysnd fragment nbnly j8gdt EH:F# 8 {drngghasni d

to form pGYtGelagmen? Vanrﬁig frodDhiﬁnﬁﬂi63P566|bﬂBaE$ﬂnding on oligonucleo-

Hiondl Il * 35
FFFFFFFEFF@MW?#%N&R“%PHml“%f‘ﬁFcP|‘1‘!“n°?esu stance TeR -
Tetracycl i rrragmensstzance T HindIGUArHINEDEXHOITORinWIIAi | 45 G DNA

sequences for G glycoprotein F DNA sequepces for F gl ycoprotel n Term -
Transl ational term nation si gnal'l—S'e-lSﬁ—?g——-EP 0 396 563 Bl

BBBBGGGGGCCCCC
15
{e) Plasmid GPF-5 is digested with HindIII and dephosphorylatéd
with bacterial alkaline phosphatase. Fragment 7 is then ligated into

\/ 20  the HindIII site of pGPF-5 to form pGPFG-3.

Plasmid GPFG-3 HindI1I HindIII HindIII Hpall
* | ' | 1 il *
s FFFFFFFFAAABBGGGGCC |
o | AmpR
Tefm | -
' a0
AmpR = Ampicillin resistance
F = DNA sequences for F glycoprotein
% G = DNA sequences for G glycoprotein
A = Oligonucleotide A
. B = Oligonucleotide B
‘\h"‘.,o c = Oligonucleotide C
Term = Translational Termination Signal
45

50

55
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USI N& LI NKERS TO ADJUST THE.- READI NG FRAME OF FG Plasm d &B-16 5

Pst | Hphl Hphl Pstl * EP 0 396 563 BERR] *
TTTGGGEEEEEEEEEEETTT TecR 10 Sal i Li nker CGGTCGACCG GCCAGCTGEC (a) Plasmid
&2B-16 is digested with Hphl and the ends are nade blunt with T4 DNA

pol ymerase. The Sall linker is |igate®HABTthe ends of the cDNA. The DNA is
di gested with Sal | QRemiycIIORYr @)«(ﬁlesﬁ@)cgmﬂeﬂncpwmcﬁea,x&% bigagment 5

L GEEEEEEEEEEEEEEEEE.. 25 ( Plasm d GPF4 (Chart 2) is él gested with
Nsi | and _t hePtaspdda$B-Ide bl unt with T4 DNA pol ynerase. The Sall linker is
| i gat ed fo the ends of pBer cDbhe1 TiexPNPgics di gested with Sall and the
plasmd (4.4 kb) is gel pl;rififd. lFragment 5is then*ligated to the gel

purified GPFY Hi ndl | |
35 % |  FFFFFFEEGEGEREEBCEEETIT | | AnpR 40

Term AnpR - Anmpicillin resistance 45 TcR - ,l'.l'c?t racycline resistance T

- Quanidine/Cytosine tail F - DNA sequences Tor F glycoprotein G -

DNA sequences for(a® BlasmipgrGRBeilf &) digested 8itH Ddebkard Felin - OYigarmsicdeoonal

Term nation S |l o5 P 5 R\ I S
To GenEraTe BISRENESHE W B mRE R B A ok et ek Cahe bl e
ol i gonuciseot ddigesited@3vitipNsbE amdofragment| &di558cbp)1 iangel2 phikfiedd t oget her

(81 bp). di gggé.gg,&ogi de B copgigts of oligggugel eotide 3 (80 bp) or
ol i gonucl eotides 3 and 4 | I

k‘\\¢ 2 9 GGGGGGGGGG 10

(b) Plasmid GPF-4 is digested with Nsil and fragment 8 is
ligated into the NsilI site to form pGPFG-4.

% Plasmid GPFG-&4

BamH1 HindIll
* | ] *
o w FFFFFFFFIGGGCCGLOAAAA |
| AmpR
Term
35
AmpR = Ampicillin resistance
TcR = Tetracycline resistance
\v, T = Guanosine/Cytosine tail
“ F = DNA sequences for F glycoprotein
G = DNA sequences for G glycoprotein
9 = Oligonucleotide 9
% 10 = Oligonucleotide 10
A = DNA sequences coding for anchor region of F glycoprotein

Term = Translational Termination Signal

50

55
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| i gat ed t,ogether (164 bp). Aigonucl eotide C consists of oligonucle- 10
otide 5 (60 bp), or oligonucleotigpep3essss®1 | i gat ed together (120 bp) or

ol i gonucl eotides 5, 6, and 7 ligated together (189 bp), or oligo-

nucl eotides 5. 6, 7, and 8 ligated together (258 bp). digonucleo- 15 tides

A, B, and C are gel purified. AigoGHsREGR i de A - d i gonucl eotide B
Q i gonucl eot | depepidairbilor ¢ GENE FOR CONSTRUCTIORSSP GF CHIMERIC GENE 5555
20 11111111222222 3333333444444 §%6666 25

555566667 77t2sedd Ped§7778888 30 (b) Plasnid GPF-4 is digested with Nsil

and ol Fgonucl eot i sl-1A KEalzToafexd | Nt he Nsil site. The DNA is digested
wth Hi ndlll and 33 theI pl asn‘ild i's rlel igated to f(lrm pGPF-5. Plasmd GPF-5
BanHl NS+—H-AeH+——= : = 1 *
40 FFFFFFFFFFAAAA ArMIBGEGEGGGGCGGGETYIT Pl asnjd G2B-16 is digested with
H nfl and Xholl, and fragnent 6 (277 bp% is gel purified. Fragnment 6
Honfl ™ Xhol | 50 ¢ [err] GGGEGEGGEEGEG 65 25

1: EP 0 396 563aBl Klldéiid S28eDbtiisndighs el WEHONE IWEhEFUKDES AiQgoRMERATE

FG GENES ) ened i gonuel i r

| i gat ed tcif?%é}%%regn? (I)zgu%a%\lki?ste& g%gs%%ed "zvl"\\llg?h‘véf—litﬁ1 I? E:tar?g ?{rJ %ﬁtée? i's
gel puyd fi 685Q behgih sel purifhedt 7 varies from 417 bp to 700 bp depending
on ol i gonug}garenti gles cont aipggggy W t hi n okpgpnucl eotides B and C). 10

Fragnment 7 HndlIl Hnfl Xholl H pdlll BBBBGGGEECCCCC (e) Plasmd
GPF-5 is digested with Hi ndl ILa-nd-—d-e-p-hee-p-Eoryl ated with bacterial alkaline
phosphat ase. Fragnent 7 is themdoecgetestsiat o 20 the Hndlll site of

p -52d 0 form pGPFG- 3. Plasmd GPFG 3 Hi ndl || Hi ndl | |
H ndr'l1  Hpall

(b) Plasmid pUCl2 is digested with BamHI and Sall, and dephos-

phorylated with bacterial alkaline phosphatase. Fragment 9 is
25  ligated into the plasmid to form pGPG-1.
Plasmid GPG-1
BamHI Sall
“ w * | l *
11GGGGGGGGGGGGGL2 |
AmpR

AmpR = Ampicillin resistance
35

TcR = Tetracycline resistance
T = Guanosine/Cytosine tail
\’/ G = DNA sequences for G glycoprotein
9 11 = Oligonucleotide 11
12 = Oligonucleotide 12
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* 3 o | 1] * 25

FFFFFFFFAAABBGGGGCC [EEbRBogse3BiTer m 30 AnpR - Ampicillin
resi stance F - DNA sequences for F glycoprotein 35 G - DNA
sequences for G glycoprotein A - Adigonucleotide A B -

A i gonucl eotide B 40 C - Adigonucleotide C Term- Transl ational

Terni nation Signal 45 50 55 26 EP OCH&RF 863 B1 CHART 6 CONSTRUCTI ON OF

AN FG GENE CONTAI NI NG AN AquREE@l:(aﬁ Bl eona INT® BcRE-D Pstl Ddel FoKl
Pst | I

TTTG{IIIi}}}ﬁéGEﬂ%ﬁ'F5 25 | 10

TcR (a) Plasm d &2B- 16Ps&I dKReXRt edsyi tPaeDdel and FoKl. Qi gonucl eo- tides 9
and 10 are |ljgated to the endgs of fhe . The DN is 15 digested with
Nsil and frag nt 8 Nsi |

Nsil [erp] 9 GGGGGEEEEG IMITERFXRFFFFFFENI d GPF 4 is digested with Nsil and
fragment 8 is |iga)edibiiss Poedk! apidsteh Gl el BATER V1Y ot

GPFG 4 BanHl “RR]
* 30 otides I¥FamlFHoGERCAtEErad/FoARIR Faden &G vhepRNA. AnfBhei PYA ris
resi stance Tc?i%e‘stJ@Wi%ﬁYﬁ]!I”‘in&eﬁ‘a%fné’tﬂ.sqo (960 bp) is gel purified.
" Fragment 10 Sall Sall
) | L
13FFFFFFFFFFFFFl4
-\ .20 |
\,_/
Term
2 (b) PGPF-1 is digested with Sall and dephosphorylated with bac-

terial alkaline phosphatasé.' Fragment 10 is then ligated into the
plasmid to form pGPGF-1.

. Plasmid GPGF-1

— 30

BauHI sall Sall

* | | L *
11GGGGGGGGGG12 13FFFFF14 |
35 I AmpR

Term

—

AmpR = Ampicillin resistance
TcR = Tetracycline resistance
. T = Guanosine/Cytosine tail
G = DNA sequences coding for G glycoprotein
F = DNA sequences coding for F glycoprotein
11 = Oligonucleotide 11
12 = Oligonucleotide 12
13 = Oligonucleotide 13
14 = Oligonucleotide 14

Term = Translational Termination Signal

80
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T .- Quanosine/Cytosine tail 40 F - DNA sequences for F glycoprotein G

- DNA sequences for G glycoproteigp 3965683811 gonucl eotide 9 45 10 -
A i gonucleotide 10 A - DNA sequences coding for anchor region of F
gl ycoprotein Term - Transl ational Term nation Signal 50 55 27 EP 0 396

563 B1 CHART 7 PREPARATI ON OF G GENE FOR CONSTRUCTI ON OF GF CHI MERI C GENE
Plasmd &B-16 Pstl N alll FoKl Pstl * (. I I

* TTTGCEEEEEEEEEEEETTT 10 TcR (a)

Plasmid QB-16 is digested with N al FHARZ® FoKI. O igonuc- |leotides 11 and

12 are®8ligated to the ends of thegPdopre¥ g€oment 9 15 (850 bp) is gel
purified. Fragnment 9 BanmH| Sall [ERR] || GGEEEEEEEEGEL2 20
(b) Plasmid pUCl2 is digested with BanrH and Sall, and de hos- Tghoryl at ed

With bacterial Matl|Ghilee Leghtisplent lyscAla Asn-Alsygiefhr Jhy § 25-‘“ Fgated into

} he pl asm d teyf Qi@vﬂ%:lrmpéﬁsiﬂ.%ﬁ%rlcﬁacﬂ Asn Ile Thr Glu GHalphe 30

ér ATRRGTPR -
Ampicillin reg?sfrﬁﬁc%‘“:ﬂ)“ﬂﬁ cl"'T%'t"r‘}'sllcz'y‘(’: |%éW *
Quanosi ne/ Cyt 68i Aeg tTar| G1g Trp TyrIRAX %ﬁq%nébs“’br‘lﬁcb‘we'bﬁ%t*éf‘ﬁlao 11 -
A igonucl eoti @s 1s lu Asn LJsi QAN 613 THICASP’ ALD LYS Val Lys Leu Ile Lys
15
81 Gln Glu Leu Asp Lys Tyr Lys Asn Ala Val Thr Glu Leu Gln Leu Leu
97 Met Gln Ser Thr Pro Pro Thr Asn Asn Arg Ala Arg Arg Glu Leu Pro
\.'\ 113 Arg Phe Met Asn Tyr Thr Leu Asn Asn Ala Lys Lys Thr Asn Val Thr
(% 20 129 Leu Ser Lys Lys Arg Lys Arg Arg Phe Leu Gly Phe Leu Leu Gly Gly
145 Gly Ser Ala Ile Ala Ser Gly Val Ala Val Ser Lys Val Leu His Leu

25 161 Glu Gly Glu Val Asn Lys Ile Lys Ser Ala Leu Leu Ser Thr Asn lys
177 Ala Val Val Ser Leu Ser Asn Gly Val Ser Val Leu Thr Ser Lys Val
193 Leu Asp Leu Lys Asn Tyr Ile Asp Lys Gln Leu Leu Pro Ile Val Asn
209 Lys Gln Ser Cys Ser Ile Ser Asn Ile Glu Thr Val 1le Glu Phe Gln
225 Gln Lys Asn Asn Arg Leu Leu Glu Ile Thr Arg Glu Phe Ser Val Asn

241 Ala Gly Val Thr Thr Pro Val Ser Thr Tyr Met Leu Thr Asn Ser Glu

257 leu Leu Ser Leu Ile Asn Asp Met Pro Ile Thr Asn Asp Gin Lys Lys

% 273 Leu Met Ser Asn Asn Val Gln Ile Val Arg Gln Gln Ser Tyr Ser Ile
289 Met Ser Ile Ile Lys Glu Glu Val Leu Ala Tyr Val Val Gln Leu Pro

_.k&/ 305 Leu Tyr Gly Val Ile Asp Thr Pro Cys Trp Lys Leu His Thr Ser Pro

321 Leu Cys Thr Thr Asn Thr Lys Glu Gly Ser Asn Ile Cys Leu Thr Arg
337 Thr Asp Arg Gly Trp Tyr Cys Asp Asn Ala Gly Ser Val Ser Phe Phe
353 Pro Gln Ala Glu Thr Cys.Lys Val Gln Ser Asn Arg Val Phe Cys Asp
4 369 Thr Met Asn Ser Leu Thr Leu Pro Ser Glu Ile Asn Leu Cys Asn Val
385 Asp Ile Phe Asn Pro Lys Tyr Asp Cys Lys Ile Met Thr Ser Lys Thr

50 401 . Asp Val Ser Ser Ser Val Ile Thr Ser Leu Gly Ala Ile Val Ser Cys
417 Tyr Gly Lys Thr Lys Cys Thr Ala Ser Asn Lys Asn Arg Gly Ile Ile
433 Lys Thr Phe Ser Asn Gly Cys Asp Tyr Val Ser Asn Lys Gly Met Asp
449 Thr Val Ser Val Gly Asn Thr Leu Tyr Tyr Val Asn Lys Gln Glu Gly
55 465 Lys Ser Leu Tyr Val Lys Gly Glu Pro Ileé Ile Asn Phe Tyr Asp Pro
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55 28. EP 0 396 563 Bl CHART 8 I NSERTION OF G cDNA I NTO pGPG | 5

Plasm d F5-25 Pstl Xholl Nsil Pstl gp 0396563 B1 [err] * 10
TTTFFFFFFFFFFFTTT (a) Plasmid F5-25 is digested with Xholl and Nsil.
Adigonucle- otides 13 and 14 are ligated to the ends of the DNA. The DNA
'is digested with Sall and fragnment 10 (960 bp) is gel purified. 15 Fragnent
10 Sal | Sal | [ERR] 13FFFFFFFFFFFFF14 20 Term 25 .
(b) PGPF-1 is digested with Sall_ and dephosphoryl ated with bac- terial

al kal i ne phosphatase.  Fragnent GH#RTs?(rept ﬁ“g‘é’sed into the plasnid to

form pGPG--1. Plasnm d GPGF-1 30 BaghIcoPROTEIN FeSal | Sal | |
| 11GGECEEEEEGEGL2 13FFFFF14 35 _
[ ERR] : AmpR Term 40 AmpR - Anpicillin resistance TcR - Tetracycline

resi stance 491 7teu Val FhdaPtsisee/ £3f GiurBhel Akp CIn Leu GINAI e $eéenPrs Seedi Ng
for G glyco tejn - equenges 4odi r cppr [ -
ai gonué%leogi%e Aﬂ' §5° v w‘f\aifg%?ﬁéféo@ndﬁgzﬁ%3rﬁg gﬂéxl g‘g“h:}é’?eg?%#grw 14
- Aigonucl &d8i dthrl 2r55ly Vel hys SemAbkalldwGdh Skar FhndhroValSilysaThp dys
529 Asn Thr Thr Thr Thr Gin Thr Gln Pro Ser Lys Pro Thr Thr Lys Gln
;5 345 Arg Gln Asn Lys Pro Pro Ser Lys Pro Asn Asn Asp Phe His Phe Glu

561 Val Phe Asn Phe Val Pro Cys Ser Ile Cys Ser Asn Asn Pro Thr Cys
. S77 Trp Ala Ile Cys Lys Arg Ile Pro Asn Lys Lys Pro Gly Lys Lys Thr
\'\J ® 593 Thr Thr Lys Pro Thr Lys Lys Pro Thr Leu Lys Thr Thr Lys Lys Asp
609 Pro Lys Pro Gln Thr Thr Lys Ser Lys Glu Val Pro Thr Thr Lys Pro

625 Thr Glu Glu Pro Thr Ile Asn Thr Thr Lys Thr Asn Ile Ile Thr Thr
25 :

641 Leu Leu Thr Ser Asn Thr 'rhr Gly 'Aéﬁ'Pié Glu Leu Thr Ser Gln Met
657 Glu Thr Phe His Ser Thr Ser Ser Glu Gly Asn Pro Ser Pro Ser Glm
N\ 30 673 Val Asn Ile Ser Ser Gln Arg Glu Asp

Claims

1. A polypeptide comprising at least one immunogenic fragment from both human respiratory syncytial
virus glycoproteins F and G.

\..z 2. A polpeptide according to claim 1, additionally comprising a signal sequencs.
3. A polypeptide according to claim 2, which is,beginning with the N terminal end, the signal sequence
from glycoprotein F, an immunogenic fragment of glycoprotein F and an immunogenic fragment of

glycoprotein G.

45 4. A polypeptide according to claim 1, which is
60
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EP 0 396 563 Bl CHART 9 GLYCOPROTEI pp b@9é 586881 u Leu Leu IICUMHM

Asn Ala Ile Thr Thr Ile Leu Thr 10 17 Ala Val Thr Phe ﬂ”m””m
Ay On Asn Ile Thr Gu Gu Phe 33 Tyr -G n Ser Thr Cys Ser Ala*Vval Ser #Lys =
Gy Tyr Leu Ser Ala Lou 49 Arg Thr Ay Trp Tyr Thr Ser Val Ile Thr Ile Cu
Leu Ser Asn Ile 65 Lys Qu Asn Lys Cys Asn Gy Thr Asp Ala Lys Val Lys Leu -
Ile Lys 15 81 G n AQu Leu Asp Lys Tyr Lys Asn Ala Val Thr Au Leu An Leu

Leu 97 Met @ n Ser Thr Pro Pro ThiCHABR ndgomeipuadd Arg Arg G u Lou Pro 113

Arg Phe
Ser Lys
Ala lle
Ay Gu
Ser Lou
Asn Tyr
Ile Ser
Arg Lou
Val Ser
Met Pro
Val Arg
Tyr Val
Leu Hi s
Cys Leu

Ser \Phe
Cys Asp

Cys Asn

fet Asn
Lys Arg
Al a Ser
Val #gin
Ser Asn
Ple %)
Asn 1%
Leu u
Thr %Sr

| e 348
Jél n dn
Val dn
Thr S&X
Thr
Bhe g%%
45 593

Tyr Thr Leu Asn AsngiAlcaprdfeiNYfe Thr Asn Val Thr 20 129 Leu
Lys Arg Arg Phe Leu Gy Phe Leu Leu Ay Gy 145 dy Ser
Gy Val Ala Val Ser Lys Val Leu H's Leu 25 161 du

L¥§ ‘HlePﬁHSPrSGSeA'AQpL@Ih lpﬁu §£pr thrLe/hs Bly YR el §ér Ard Yad Val
Val Ser_Val Leu Thr 193, Leu Asp Leu lLys

B3 REor SEE Pt e hr, fer IR TS, TRGGTHA Jle Gt ALK S8 Thiy
Thi Py c)&lIValll ByédserPhier @ea &th ser Thi2Thr G4l L
T&fh!gg Pro
B

ben T, Thh e, Fhe bincie Sn 50,557 clyssiro | By

Aﬁ@ AP AGh Lylsy Brd \Ero38e? 1ys Ped! ANRt A Asp\TheAHNs \BHe GLa | | €
Ser Tyr Ser Ile 289 Met Ser Ile lle Lys Qu Gu Val Leu Ala

Leu Pro 305 Leu Tyr Ay Val Ile Asp Thy Pro Cys Trp Lys
Pad PHe 284 PHecUal\Prollys Bet Ibe CysrSdry asfil AsnCPyo Shr Lgs || e

Tap AYY T Erei 0 ek HE sRlac v Ty Y ¥ B TR,

TBETheTHhys Mixto b1 I§sr Lys (PréhTht deuPiys Sbr T8y Lys Ly nsteu

Val r

401 gﬁip*’% g, B AT i S shi L RIVer Yo e ML O el

§35 @hy Gl GhurPhoyThiyddeThsn Ahxy Thr IAsnTlLWﬁAsHeAﬂéedl}r The Ile-
433 Lys2Thr Phe Ser Asn Gy Cys Asp Tyr Val Ser Asn Lys Gy Met Asp 449
Thr Val Ser Val @y Asn Thr Leu Tyr .Tyr: Val.- Asn. Lys G n Gu Qy

465 Lys Ser$4ku L?er%lThEyierG‘\?“dh! ® GlycAsn Erasplypfeu Thr Asf) ‘FirfbMSB

EP 0 396 66351 @ARTh phe s BELIPhrCod@RRBEL ¢19Casn Pro Ser Pro Ser Gln

(- 673 Val Asn Ile Ser Ser Gln Arg Glu Asp

Lys Thr
Cys 50 417
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Claims

1. A polypeptide comprising at least one lmmunogemc fragment from both human respiratory syncytial
virus glycoproteins F and G.

A polpeptide according to claim 1, additionally comprising a signal sequence. "~
3. A polypeptide according to claim 2, which is,beginning with the N terminal end, the signal sequence
from glycoprotein F, an immunogenic fragment of glycoprotein F and an immunogenic fragment of

glycoprotein G.

45 4. A polypeptide according to claim 1, which is

50

65
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481 + Leu Val Phe Pro Ser Asp Gu Phe Asp Gn Leu Ay Ile Se lﬂﬂﬂ"ﬂﬂ"wﬂmmm
497 Asn Pro Ser Qu lle Thr Ser gpo3désesidr Thr Ile Leu Al :
Thr Pro Ay Val Lys Ser Thr Leu @ n Ser Thr Thr Val Lys Thr Lys 529 Asn T
Thr Thr Thr G@n Thr G n Pro Ser Lys Pro Thr Thr Lys G n 15 545 Arg G n Asn
Lys Pro Pro Ser Lys Pro Asn Asn Asp Phe His Phe Qu 561 Val Phe Asn Phe
Val Pro Cys Sér MewChydescleyJds Aam bys AlarAsgysleTte ThrpThy A1e|lsuChr Lys

Arg Ile Pro Agn AVs vhYSrhe' ?hﬁc&-'—%% k1/§ SI@rcléoGﬁpAségﬁe Ty chrmluv ro Thr
Lys Lys Pro Thr Leu Lys Thr Thi s 'Pro An Thr

Lys Sef Lys @4 & P»Pcﬁ*fhrhrnw- L§'F§ #{ﬁ Veiz?erm' &Ly, 'Qarulw Seriply FE“Asn
Thr Thr Lys T Aegl’rhk&; Uy Trp Tyr Titir 8ér @4l IlecThi Alle Wlu Do sAsmsTthhr Ay

Gy Aen Pro 35 Bk B Ry epot rt e P Bl vl ey e, e

C ai ns, S0 LA poI ypept I de conprising at | east one inmunogenic fragrrent

from both hungn {,(;qt‘g{ él.%}t?gyyﬁhylnus | Ve R A Bak (ﬁﬂﬁlﬁ sequence

pol pepti de accor lonal I'y conprising a signa

40 3 A pol ypebti !!et pier Thr (BsocPr Fhp AspAfthATE AlS MignARE GAbtbey Ree N
]Eerm nalt e]pdns hxryr?nakocimememxr m%hcmfﬂiflw:ﬁuyﬁ@ht lmmrmenhﬁ c
ragmept o c ei and an_ i C y¢0 |n
45 9 A pol ybibr Fh YaECHPIEAG AL LICARE 28 P e S130thec ey Th B,
(continued) %35 Gly SQr Ala Ile Ala Ser Gly Val Aﬁ_Viﬂﬁ@TENVEBm&mmMWaI Phe
Pro Ser Asp Qu Phe Asp G@n Leu Gy Ile Ser Pro Ser 10 497 Asn Pro Ser
GQu lle Thr Ser An Ile Thr Thr Ile Leu Ala Ser Thr 513 Thr Pro dy Val

Lys Seso Thr L@a Gly Gy, Glmy Va¥rsn\Lys (I}e Ly Sex Al dau Lew, Sex ThyhAstrilys Thy

g n ! r Sl n Egs dA‘\sxsv&F’)LL @ei meugbér lng# nvaillﬁuéﬁa A0 rﬁﬁrsd\a}y ang/o

er Lys Pro n p i S e e n e ro Cys
Ser lle Oys @‘Z? Aen Aseles 3y Ttﬂ’“cg%’ ?‘)? Asp, H'A%g“lxl‘é‘ %grﬂylsl QFIAI'E Pro
Asn Lyzs Lys 2o tﬂyy QlnsSdyy CysSex?201léd Tdr Adm 11d1GluyFhrPVel The ClysPhey/ C1Rro Thr
Leu LyS$ Thr S T 6.4 %S4 u
Val Pro Thr %?5 Lys I@‘ Aéggng%rz g&’]@é GllI;‘r ghl'hrr ‘P[é ig& l#'\éss'?h?‘ ﬁnThr
Asn Ile Ile Thr Thr 25 641 Leu Leu Thr Ser. Asn Thr .Thr Ay Asn Pro G u Leu
Thr Ser G n BRI Ala Gly Val Thr Thr Pro Val Ser Thr Tyr Met Leu Thr Asn Ser Glu

s 257 Leu Leu Ser Leu Ile Asn Asp Met Pro Ile Thr Asn Asp Gln Lys Lys

273 Leu Met Ser Asn Asn Val Gln 1Ile Val Arg Gln Gln Ser Tyr Ser 1le

289 Met Ser Ile Ile Lys Glu Glu Val Leu Ala Tyr Val Val Gln Leu Pro

35 305 Leu Tyr Gly Val 1le Asp Thr Pro Cys Trp Lys Leu His Thr Ser Pro

321 Leu Cys Thr Thr Asn Thr Lys Glu Gly Ser Asn Ile Cys Leu Thr Arg

- 337 Thr Asp Arg Gly Trp Tyr Cys Asp Asn Ala Gly Ser Val Ser Phe Phe
40
4
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657, Qu Thr Phe H's Ser. Thr Ser Ser u @
y Asn Pro Ser
673 yal “Asn lle Ser Ser G n Arg (@pig 496569 s 35 1. A poI ﬁmmﬁu“[m‘l””“l
conprising at |east one inmunogenic fragnent from both humansrespi«atwory
iyn?d/;: ?: o\rllialrrs gl ycoproteins F and G 2. A pol pepti de according to cl a| m
corrprl sing a signal sequence. 40 3. A oI
]EO cl a: m 2, whP¥hPre ‘B@gﬁgﬂﬁi Tt Gya s Nalchln Rer As ﬁgle&thlgﬁgy'aggglrjglngg
. mﬂgggﬁfgr ]9?;9 nm3 Tﬁf Wit mne%t%le I?x;]i mzfgaz s@iAcﬂalmepm 2l dysoRéh M1
0 t
claim 1s whi cRfs MB g@ gﬁ °0 Ly 56‘3"8&”1% ﬁ&eg‘ﬁl_gﬁﬂg}oi‘}géq‘&u L s
élz; gz ,lA:a ll_le Thr Thr Ile Leu Thr 17 Ala Val Thr Phe Cys Phe Al a Ser y
e
Lys Ay Tyr Lleaélsetipﬂﬁ ED? ‘35 i\r v%ﬁ I-{g?gﬂgb‘s y“TéP'H %ﬁ ﬁslaY‘% ? y?ﬁ SI |l e
A u Leu Ser A4A7| |Tyre@ly yys Qhy Iasncxyﬁ'hwmsqr @sp Intsr Asm Arg| Gy Jie \Ide |ys

tgﬂ LLE’°I§¥S Né?.:a&ln@snrﬁ trhkesam bY b1 | c]}xrdp\’&yésm%& X% ﬂ}hfcﬁ Met Qi4pC N

113 Arg Phe M#9IasTheryel fnr ‘L'é»uchs A’WAH-'A! rg > a#’!&gﬂ vgh fﬁ\lﬁggpro

Leu Ser Lys Ly®SArgyslsér Alg Tyrovaltys Gly@Era Eb Cryr
e neuneu\ £
Ala lle Ala Ser Ay Val Ala Val Ser Lys VaI Leu Hi s Louszom. %gg goﬁ ae;

G u Val ®Asn Lys.Ile Lys Ser Ala Leu Leu S
er Thr Asn Lys 177 Ala Val Vi
Leu Ser Asn GI@#IVaLc\S&um Prau SEh AsfPcClul Pise Wap msewxmasnuur [Bxe smal 'Sl'ye/:

Ile Asp L d Le

non 110 &s TR e o Red Gl 1IF mfstftn 1S e ¥ig Ve REL dekoputt

Ko Thr frg G PHERESEE0 By el Lys Sex Thrches Wi S9% e T Ut e Lt Tyr
t =€u Thr Asmsemﬁmz%z Thr 1RY cxhen.:Leyn o s&uL, Lenasmm:w. (300 I I e

Thr

Ihr S 2D O B YRk bia eh F e psachenign ) 460 o ha Brerita Bl B O
ggtj E:gzggl Leat 305 Leu T¥r Gy Val Ile Asp Thr Pro QIS Trp Lys Leu H s Thr
Arg 337 Thr Asg) Ar §)G-EE‘TA'B' &%&W:g%f@.&'ﬁ yff séer Ip%er :u T2r40

45 50 'rrp Ala Ile Cys Lys Arg Ile Pro Asn Lys Lys Pro Gly Lys Lys Thr

o 593 Thr Thr Lys Pro Thr Lys Lys Pro Thr Leu Lys Thr Thr Lys Lys Asp

— 30 609 Pro Lys Pro Gln Thr Thr Lys Ser Lys Glu Val Pro Thr Thr Lys Pro

625 Thr 91u Glu Pro Thr Ile Asn Thr Thr Lys Thr Asn Ils Ile Thr Thr.

641 Leu Leu Thr Ser Asn Thr Thr Gly Asn Pro Glu Leu Thr Ser Gln Met
657 Glu Thr Phe His Ser Thr Ser Ser Glu Gly Asn Pro Ser Pro Ser Gln
673 Val Asn Ile Ser Ser Gln Arg Glu Asp

35

5. A human vaccine comprising a polypeptide according to any preceding claim.

6. Use of the vaccine of claim 5, to prepare a medicament for use in protecting humans from human
45 respiratory syncytial virus.

7. An expression system comprising a suitable host containing a DNA sequence capable of expressing a
polypeptide of any of claims 1 to 4.

50 8. An expression system according to claim 7, wherein the host is selected from bacteria cells, yeast
cells, mammalian cells and insect calls.

9. An expression system according to claim 8, wherein the host is selected from E coll cells, Chinese
hamster ovary cells, murine G127 cells, and S frugipersa cells.

86
10. An expression system according to any of claims 7 to 9, wherein the host secretes the polypeptide.

11. An expression system according to any of claims 7 to 10, wherein the DNA sequence is contained ina
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55 32, ,EP O 396 563 B1 353 Pro G@n Als Gu Thr Cys Lys Va
Arg Val Phe Cys Asp 369 Thr Met geosdesed®t Thr Leu Pro Ser mnﬂlmm””“l
Leu Cys Asn Val 385 Asp Ile Phe Asn Pro Lys Tyr Asp Cys Ly

Ser Lys Thr 401 Asp Val Ser Ser Ser Val Ile Thr Ser Leu Gly Ala Ile Val

Ser Cys 4l17plesijd. Gy Lys Thr Lys Q/s Thr Ala Ser Asn Lys Asn Arg Ay lle
Ile 433 Lys Thr Phe Ser Asn Gy F Tyr Val Ser Asn

e | Lys Ay Mt Asp
449 Thr 1%An Supressign Wﬁgﬁpfm tq_a'a'mw WRgrein At plagid s R, 1 Eenteply ofa% 5
Lys Ser Leucylsmegajeykuspiematery G u Pro 11 Ile Asn Phe Tyr Asp Pro 481 Leu

Val Ph& Pro Ser Asg du Phe As Adn Leu é‘%‘ i ter ?ﬁo@e Z@ﬁm Shha
Ser d u |1BeATRfPragsipn gysiem gog m Rplication of g plasiid wi =t

Val Lys Ser °Uifyote host '@“?FeS’@? °°H{?' '"?/BTP'"E'%V'FFE yEY® Asn Thr Thr Thr
Thr dn

n Pro Ser 0]
Pro Ser |19'SA'|5 r‘:{i%'&/‘m %sé&m ‘%;ﬂ %ﬁ? %‘ﬁ&' H"Sm%m%lﬁe g@‘lge %d%e %E:EML‘AQS{GE "Igéle
val pr8 ro Thr Cys 577 Trp Ala Ile Cys Lys Arg
Il'e Pro AI%”AH&prés\éiﬁn IS QenGa&oHﬁﬁ tlﬂ(:fhuﬁr Ha, wﬁ%?bm ERB rvnrﬂ"fs Au¥ographiaO califdinich Yaclédy S

Pro Thr LaupdyadrdifMus/ N Lys Lys As Pro TysPro G n Thr Thr
Lys Ser Lys u Val Pro Thr Thr Lys Pro 625 Thr Gu GQu Pro Thr Ile Asn

Thr Thys Lpgtentdnsprééid | 1 c |1 e Thr Thr- 35 641 Leu Leu Thr Ser Asn Thr
Thr Ay Asn Pro Clu Leu Thr Ser An Met 657 Cu Thr Phe His Ser Thr Ser
Ser A u Q.y Pé§pepkd; Omfassendinindésens éih ImniuASgendécFraghment aub beideBrHuenatr@ingssypzytiugi- u
Asp 40 5 A lirusglycopraiinemeurdd@pri si ng a pol ypeptide according to any

pnecedi ng claim 6. Use of the vaccine of claimb5, to prepare a nedi canent
f @ i2 Polmepit naplgAtsometns 2dshtglich ufessendigne Signalseqyprizat or y syncyt i ai virus.
7. expressi on system conprising a suitabl e host cont a| ni n

sequence %aolimeptichnachxinseryey Agbeh dgm| eepEiE ibaginngrd A °6T " f" “?‘b up dig

8. An expr §§Q¢'Q§ﬁ“6§§/§?’bﬁiya@€‘ﬁ"lj fn%‘%‘b ipunpgAngn Frapm W‘é°pf?f?§'t Fiupd Si0pm ¢ o
f r om bact er immyggenen Fragmenht ven.Glycoprofeln fbandelt, o) | s and insect cells. 9. An

expres# on s stem accgr di ﬁg toI cl aim 8, wherein the host is selected from
E. coli chll 'Vpeﬁlﬂ’?f@'% NS 1é'P°'&?\§ary cells, murine C127 cells, and S.

frugi persa cells. 55 10. An expression systemaccording to any of clains 7
to 9, wherein iheebdliu L6 Mauctlé laupbys AbptAstdcAlal I1e AhreTr ddeiben Ihstem

acgording to any a t e e ned
e i"g 238 GAS'TRE Fha' Byd bne "REL 8P G1§°6RVAsR CANCHP 13 EA FRE
Tyr Gln Ser Thr Cys Ser Ala Val Ser Lys Gly Tyr Leu Ser Alas leu
49 Arg Thr Gly Trp Tyr Thr Ser Val Ile Thr Ile Glu Leu Ser Asn Ile
35 65 Lys Glu Asn Lys Cys Asn Gly Thr Asp Ala Lys Val _Lys Leu Ile lys

81 Gln Glu Leu Asp Lys Tyr Lys Asn Ala Val Thr Glu Leu Gln Leu lLeu
L 97 Met Cln Ser Thr Pro Pro Thr Asn Asn Arg Ala Arg Arg Glu Leu Pro
113 Arg Phe Met Asn Tyr Thr Leu Asn Asn Ala Lys Lys Thr Asn Val Thr
129 Leu Ser Lys Lys Arg Lys Arg Arg Phe Leu Gly Phe Lsu Leu Gly Gly
145 Gly Ser Ala Ile Ala Ser Gly Val Ala Val Ser Lys Val Leu lis Leu

45
161 Glu Gly Glu Val Asn Lys Ils Lys Ser Ala Leu Leu Ser Thr Asn Lys
177 Ala Val Val Ser Leu Ser Asn Gly Val Ser Val Leu Thr Ser Lys Val
193 Leu Asp Leu Lys Asn Tyr Ile Asp Lys Gln Leu Leu Pro lle Val Asn
” 209 Lys Gln Ser Cys Ser Ile Ser Asn Ile Glu Thr Val Ile Glu Phe Gln
225 Gln Lys Asn Asn Arg Leu Leu Glu Ile Thr Arg Glu Phe Ser Val Asn
55
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plasm,d. ,12. An expression systemaccording to clai m 11, wher mnwﬂ

pl as%d is under the control; of & EP 03965863 BYi I us prom)ter 61 I ”,"’”m””m
expression systemaccording to claim1l, wherein replication of" tfie p

while in a suitable eukaryote host is under the control of bovine pap| I I ona

virus DNA sequences. 14. An expression system according to any of clains 7
to 10, wher&h Ahe GAVekedhenThr Pro alt S¢mndtr | TyraMe® Leu Thsr dsiSexn€lwi r us

of the bacubgy | e fedSey Lei':5n¢°@sﬁxﬂ eﬁ&é %o%’ﬁt Qﬂ%%ﬁoiﬂal Gﬂntﬁ}sci.f"i m 14,
wherein the virus is Autogl’a ha calif orn| ca nucle dr al VIrus 1S

ar
Pat ent afspr 8&he 4% Mo§ Ho% Pd“"h?fﬁés%‘éhalﬁ‘nvﬂae%ﬁ!eﬁ%“@ 5%69%? tls
Fragment auasmeudersdﬂumamzu SRAZGTu VAL DéuratagiTye oanovel neﬁ TeulPtb G 20

Pol ypept i 0 RGtn ARCHE @W"lbg dim B EFe 55 D3 R Ao B SEERE ol en

Ende, um di e Signal sequenz von dycoprotein F, eineminmnogenen Fr agrrent
von Gchopr | JAN gﬁ&ﬁ I rrﬁﬂh

handel t . 25%? ru pm&g‘g‘cﬁ Ans;g)r a![‘l:c\%g eIs\s Oﬂhc%y%qﬁ&mu [
Lau Lys Al a33hn Thrjqn ATgiGlyTEFP My Gy AShAsn Akp Gly Ser Valy Sep %h'vaI" Thr

gh Alc,ys §h| 393 apPoercld quSImuAm tye L hrv.CLil o014 sérPlsn %ﬁ; Qrp@ ity _$r*% TEI gys
er aq/a r Y, 0 r y Trp Tyr r Ser

val |1 1Thr3§9e Jkéﬁff éﬁ"é[ﬂ'%‘n%‘ Yoy pro fof %SAEI?‘)/?G‘&“AE# A ¥als Asn
Ay Thr Asp38#$ aAlspsIMalPhé yanlPes Liye TyysasplCy£ilysCile Mot PEGDSay LydYThd yS Asn

Ala Val Thr Cu Lou Gn Lou Lou 97 Met A n Ser Thr Pro Pro Thr Asn Asn Arg

Al a Arg Arg Qu Lou Pro 40 113 Ar8 Ph. Met Asn Tyr Thr Lou Asn Asn

Al Lys 2 ys4@hr AsgnValaSerifier1Ser VablscThr Ser(hoy By Alyslilar JaluS8zPRtys Lou
Ay Phe Louatipu Lys4an o Cco8 I y Vad . Ser
Lys Val Lou l&/ 1?! ?5 I i ﬁ GigméluhiafeisﬂnﬁL% IAIG‘g té#abéﬁ‘rﬁzl giiou Lou
Ser Thr Asn® LI'?? WPH‘\F(H %ELG CYscdspsdyr Ao} Bz Agn| Ly Clydfet dsp Thr

Ser Lys Val ams ThirOVaY Sz LVail 61 ASGThEYLed M9r At KT AsnNLyL¢1hat1uPEDy | | €

G 235 "G aby LR R I?et%fm%eélﬁgoﬁh %t é%%év"eﬁs“oié‘ﬁ 55

34 v EP0396563B1

!Thu\snl%irl AE100 phe o oL el bl b 5010 0017 'y‘fﬁfr’*f%sy?%o”
G n Lys Lys%87 '21‘3"?.(53‘!\&“ Tie Wns%sﬁh\/élhmf The sl Ley dlg $sxClhr Ser

Tyr S-r 11esi89 tHEPrSTly! VA L ? Se¥STHE HalldinVSer TRY THrAVIY 'Ly¥oime/dls

Lou Pro 305 Tyr. Gy Vai Thr_ P TLLHThS
P(r)g i 525°Uasty Itns the ‘The &%pmr Cln Pro Ser LryE SThgqulfy‘ Gla er

ss 543 Arg Gln Asn Lys Pro Pro Ser Lys Pro Asn Asn Asp Phe His Phe Glu

561 Val Phe Asn Phe Val Pro Cys Ser Ile Cys Ser Asn Asn Pro Thr Cys
W 577 Trp Ala Ile Cys Lys Arg Ile Pro Asn Lys Lys Pro Gly Lys Lys Thr
593 Thr Thr Lys Pro Thr Lys Lys Pro Thr Leu Lys Thr Thr Lys Lys Asp
609 Pre Lys Pro Gln Thr Thr Lys Ser Lys Glu Val Pro Thr Thr lys Pro
625 Thr Glu Glu Pro Thr Ile Asn Thr Thr Lys Thr Asn Ile Ile Thr Thr

641 Leu Leu Thr Ser Asn Thr Thr Gly Asn Pro Glu Leu Thr Ser Gln Met
657 Glu Thr Phe His Ser Thr Ser Ser Glu Gly Asn Pro Ser Pro Ser Gln
so 673 Val Asn 1le Ser Ser Glm Arg Clu Asp

5. Humanimpfstoff, umfassend ein Polypeptid nach einem der vorhergehenden Ansprliche.
55 .
6. Verwendung des Vakzins nach Anspruch 5 zur Zubereitung eines Medikaments zur Verwendung beim
Schutz von Menschen gegen Human-Atmungs-Synzytium-Virus.
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10 32% - Lpu Cys Thr Thr Asn Thr Lys Gu @y Ser Asn Il Oys Loglmy"muuﬁﬂm”"
Thr Asp Arg Gy Trp Tyr Cys App AgpoMosséspiSer Val Ser Phe Ph ,
G@n Ala Clu Thr Cys Lys Val @n Ser Asn Arg Val Ph. Cys Asp 16 369 “Tht'

Met Asn Ser Lou Thr Lou Pro Ser Clu Ile Asn Lou Cys Asn Val 385 Asp lle

Phe Asn F¥-o Eyessipyesy u@fasseny gingr| geeidpaterTYirt @ik eineryNAT$Rquehg mitdpt Fahighait y|

Sir Ser Ser Exiipssipn ginepifiolyggptids ngch eipepn dey Ansprlighe\ihis £er Cys 417 Tyr Ay Lys

Thr Lys s Thr AI& S*r Asn Lys Asn Ar Ile Ile 433 Lys Thr Phe Ser

psn dy sk cch Pz 7 Worey i) s lgorpzpion Hptedpan, ShyoRpzpiRD

Asn The Lou ze'!?élla“*)ﬂg‘f‘ﬁ"ﬂ' dn d u dy 25 465 Lys Ser Lou Tyr Val Lys

GIyGIu oIIeJIeAsnPhl 0.5 r. As u
ol ssp dhn T iindl ﬁ%@ﬁi’?ﬂ e %gﬂ‘ g SRt o
Ile Thr Thr ou 25 ke ° G° Lys Ser Thr Lou dn
Ser Th - ) o Ser
Lys Pr '(;)o Tﬁf E??Y@s'fﬁ%%amagtwﬁ%? A:lﬁ%ﬁﬁ -m;'s on[_ 5&@:@&5 ﬁ}h{ab% 'rdglr Asn Asn
Asp Phi  Hiss g essiglédysmﬂ-nac}(%knetﬁ%r Aﬁdﬂrﬂam 7Vﬁ|1opﬁ&m%mﬁ Bocubr2 l@éﬁerg'l’iasﬁﬁn
Asn Pro Thr oftsite®iétY Trp Ala Ile Cys Lys Arg 1le Pro Asn ys Lys Pro Ay
Lys Lys Thr 40 593 Thr Thr Lys Pro Thr Lys Lys Pro Thr Lou Lys Thr Thr Lys
Lys Asps 6120 ExfrésSiohsggstdni @achl Ahsgriidh 1) rwolily YasS@lasrhiy Sunfet Kontidile Bines Tytémebaibvituy-S
Pro 625 ThiPrdnlotorsGtent.Pro Thr 1e Asn Thr Thr Lys Thr Asn lii Ile Thr Thr 45
641 Lau Lou Thr Ser Asn Thr Thr Gy Asn Pro Gu Lou Thr Ser G n Mt 657

A u Thr Pt8e BxpressiBassystenr nagie Ansgaich G, world ejne Replikitiop d&cin eifnp gedignetéll FukéaygoterolVia

Val Asn || e bSiadlicBin Plagimisls Anter Konkplisiuan Finder-Rendiom-Minfs INdfSequenzehstentend ei n

Po §1id nach ei nemder vorhergehenden Ansprlche. 55 6. Verwendung des
Vakzins niePppssignasystennasly pingry JerrASPRIph g kis He worjprsti W@zmm%wemgm

bei m Schut z ®Adfruvias BagviswrugEeailie qnitvaen ish mungs- Synzytl urm \/ irus. 35
0O 396 563 1|

Expr essi olfs SRpssionssyitam, sach Agseoich dfy wpdn Fﬂn‘@’f’% ﬁ”t?ﬁ'?pf'a ﬁ?"{mﬁa H%Tp%ﬂﬂ'sg}?h Mé‘f“fz

nt def Fahl keit zur Expression eines Pol ypeptids nach ei nem der AnsprUche
1 bis 4. F&i?JtB i onssyst em-nach Anspruch 7, worin der Wrt aus

Bakt eri enzé’|e en fezel | en, Saugetierzellen 6 und I nsektenzell en
ausgew~hlj i r s E.
coki Zg | en,:?&ﬁfg@%ggﬁfm*éﬁ?ﬁ"@%@ﬁ "9 tichodiy HS L ephinal i oW

S. frugipersa-Zellen ausgewahit ist. 10 10. Expressionssystem nach el nem
der Anspr £X rlygepldessullant WQéveRtidation 1V Ediprédat ooty RaPishebnesgraei det . 11,

Expressi onssystem nach el nem der Ansprache 7 bis 10, worin di e DNA-Sequenz
i n ei nem &I Polpaptidndulvant e fevéndicatiod. 3, qui 8st chNEHLE A | pAItRE Y5 I'ertidmitd Nsiarminzi) el ih

11, woss n deéqushcasighal derth @lycdfeadineof,| dureirageentGurimanagiial de lar glgooprotéine F et d'un
. fragment immunogéne de la glycoprotéine G.

4. Polypeptide suivant la revendication 1, qui est
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Propot or s steht. 13. Expressionssystem nach Anspruch 11, wori mmmmuunujull””“l
Repl kat'i on des in ei'nem geei gnet gpﬁdeesagcﬂen Wrt befl ndlic

unter Kontrolle von Rinder-Papillom Virus-DNA-Sequenzensteht. ',,20'14" ¢
Expressi onssystem nach ei nem der Ansprach 7 bis 10, worin di e DNA- Sequenz

in einemrekonbj ngge d1NLM s ﬂﬁr IB@CL%OXIJ 'Ain R e ﬁ?tﬁﬁ-' mn Tied! Thel 5.
EXpI’eSSI onssystem nach Anspruch der . Vi rus Aut igrap

cal i f or ni ca- kehboAyadial sgh’érrhv ?Us Phe § Ala’ s?‘SFIY K Pchth 18 T5nGly Glu Phe
Pol ypepti de coBPr @yardlnaBeyMThRSCyd Sef KVIEVAL iSERLYRJOE TPE OMeaNSEE AlASLeu

gl ycopretdi nes g gl Gygu cf’or-]répcyﬁ f)rﬁ? sex!d xg' ﬁu[‘%si’i{ (;%’&O'%ee Qe:r'mAsn 1fe

Pol ypepti de sw vant 81 & r é

sdquence- si gnabs 3ys milwpvptlwdecmﬂvarﬁlﬂ ah:r dspridiachys (YHIZL)"'quue@@ Lys
constitud, en partant de lextrdmt6 N-termnale, de la 35
séquence-signal de la gli/*oprot ~ine F, d un fragment inmunogbne de |a

gl ycopr8t ~i ne Ble@ly Gl Lrudwwentys Frtidogoher dda 1gW‘é(?ﬁPo‘t‘*‘i fitn GewLeu
Pol ypeptl de supyamMet!Gly SYEWrCREd @Ro IThrONén ASh &G Aﬁ.&Q 6K g361u Lau EPoO

PNt G Leu Ry Arpieolieh AR oK At byt o b

Val Thr Pho C)89PHau/fex Bps lﬂsyAfi nyssirg Aeg Phe 1@uw Gy (PhPhle3Bed\GlyGhly Ser
Thr Cys=Ser A'lasvaﬁysf'..rr N ﬁeydyrsek%aysm 2ha sLaUséP Ly/ér@.ﬂlimucﬁ% Iw Tyr
Thr Ser Val Ile Thr'lle Qu Lau Ser Asn'lle 65 Lys Gu Asn Lys Cys n Gy
Thr Asp Ala Lys Val Lys Lcu Ile Lys 10 81 An Gu Lou Asp Lys Tyr Lys
Asn Al a Val ThmeuLmy cha mumeu.yghi\deu.yﬁsnzSen Toa HBuosé¥ ThthsrAsips ASn

ARG Al asfrg A r 3. A r.Jhr Lo I Lys
Lys “FAr Asn v Th’?ti"‘tLg‘Li E;“5?151L‘*9‘ °§e "{/?i’ 6)337‘2 {%/ Vel fer é‘%“%@ %ﬁ
Phe Leu Leu Ql@3Ciheullsp styl-ﬁensvt\l'larl I Abp ISQrGtt} JewdleuAPro \Tdk B ABys

Val Lau H's LoelGlysGhih ey @élsl/@'nAS@ezLﬁn't'l% &S rﬁ?WA' ?14—%‘1\;'-% |¢h Ihr
Asn Lys 20 177" Al a Val Asn Cy Val Leu Thr Ser

Lys VA12193 1223 A Let AspsrsssArgyley Len £l leysT‘G ﬂfﬁo‘i}“LB’EF Ses Yok Agny
Asn 209 Lys A n Ser Cys Ser lle Ser Asn Ile Gu Thr Val Ile Qu Phe Gln 25

A cf'y”VQE{ST%%?T@?*%W&&?”@%%L&% e BT Yk e Fr A 857
{/ er Lou | |257AskeuvAbpu Nz Bew 1Lk cAshhAsp\dtet /Bxp G.n ThysAsn/dsP tEn Lys bet

lsfre fig "éslr] \éaéJsG ‘P"J kge \aﬂc fw A\S}.nv@ El%QﬁeT%ﬁ &% dﬁ.ecﬁ?%.: %e; ﬁ'.e

Ile Asp Thr Pr%§9q/§°°rﬁpt L1}§ vad-m Glurflu s jypAla 'Wr *val Va1 Ghn Led Pro
305 Leu Tyr Gly Val Ile Asp Thr Pro Cys Trp Lys Le\_x His Thr Ser Pro
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35 40.45,50 55 37 r \ EP O 396 563 B111,1 1111111 .

T ICT W s 921 Lew ors Treeguassewedny Lys au iy KRR
Leu Thr Arg 337 Thr Asp Arg Ay Trp Tyr Cys Asp Asn Ala C y*Sexr Val nSes  »
Phe Ph. 5 353 Pro @n Ala Qu Thr Cys Lys Val dn Ser Asn Arg Val Phe Cys
Asp 369 TBatr ha c;f]BrmSerhanm e LyaucRi mﬁese:&m:ﬂm m:teunﬁyargsn ?]/al
10 385 e e Asn,.Pro L Tyr. As S, 4L I t [ el s Thr
401 Asp el élé’\’ K Ag8 oy, e e s g%f“%&’d@%ﬁ?ﬂ 4 5aF Ptés 417
Tyr Ay Lys Thr Lys Cys Thr Ala Ser Asn Lys Asn Arg Cly Ile Ile 433 Lys
Thr Ph& Ser Asn Ay Cys Asp Tyr Val Ser Asn Lys Ay Mt Asp 449 Thr Val

Ser I @3 Thr, L Tyr r Val, Asn L COn Ju dy 465 Lys Ser Lau Tyr
Val Lys G)Sﬁéarb °Ph)“ ﬁ#é %“e% Yy s ﬁb oAt drasial fFhe, a&&l Ath. Pro
Ser Asp G369PHRhrAMex Glsn SexuLé&d \Thi|l2uSero Bep Ger IVOAsnlbsu By ASvval U |l e
Thr Ser Gagel | £ Thy e er ~fhry 25 hy JLra Gy Val Lys
Ser Th{ ngsG%pSSFe ﬁ}rL ‘H?r P{'fglliytélﬁTﬁsrpf g l@éQIlgsj'%cTﬁFJ ‘Fﬁfqﬂ?r%ﬁ]r An
Thr Gn Pro Ser Lys Pro Thr Thr Lys G n 545 Arg Gn Asn Lys Pro Pro Ser
Lys Pro Aup1Asep 9@ f$ee $iSsfP@at tlekmdd sablieuvely G f@ﬁvﬁhese\éab,(f’ro Cys

Sr lle Cyg,Se Asn Pro Thr  Cys 577 Trp Ala lle s Lys Arg.lle Pro
Asn Lyg Lyt 7Prf9"§§7 1Lys st%rcysﬁ" ¥la SeRrAgny Ly Pr%‘“%’r"- Ifég BasIpe o Thr
Iéou Lyls TH33Thiysl ¥8r [Phe SepAsDd C1§06s Kip Tyysvel Sefd AsnThys Ty Netsadpr Lys
u Val PrgoThe ThQr 10 .02 Thr u U Pr hy lle n r Jhr Lys
Thr Asn | Iag‘gl Ih{éhr'l'ﬁfl %SK‘% gﬂ' cﬁ%ifn ﬂ'erugt‘ét}gfhptsg?{ésﬁ‘ }I'%'r ﬁﬂra-% ?Iﬁsn Pro
Clu_Leu TH®5SekysGSar Hen 57 ValilysThly Olu BdosIBedl§hksnSBhe Jyr & PGy Asn
PreqSeeo Pro Ser A n 673 Vat Asn Ile Ser Ser A n Arg Cu Asp 45 5. Vaccin
humal'n conpr.enant uno%(;lt épeptide sui vant |'une ggel congue des
revendi cat4&nslen Vay %o Sgr Aspi Flus Ehe PGl deni FlYs dle o Pgp Ser
reyfa_ndi4cgtli9c7nI Esn peorsdracmu dmalrmﬁi Séx dlumwdﬁasmnnduﬁixﬂ 9e|;etme 50
utilis ot et i e l.ho cont,re_l e yirus yti
respir & o%% hghrfgiPﬁ? Y gﬁrgsﬂfres‘(f' r“é‘érs]‘%lé‘nsﬁﬁ e#%?'xg?ﬁ%?lé‘ MRvenabl e
contenant 3% &swToACBird THOIThe afiabller 61axBxol fer Lys Pl TheThrdbys @luant
| une quel Sonanee G35 LY EDHIFREIASer 13s oo RsR ARV REDFRs I PO TILON

suivant |a revendi cation ans | oque 8te est choisl entre
cehl ul bact ~ri ennes, des cellules de l'evures, des cellules de nmanm fbres
et des cel 561l evall'Eh@SOfd PRe VR1 BUSCRIB el L2CHS SIRNAS AYANrd Bhr Cys
r evendi catgﬁn § ck'ins {o%uel | ' h8t% est choisi entre deg cellules de E.
tp Ala Ile Cys Lys Arg Ile Pro Asn Lys Lys Pro Gly Lys Lys Thr
593 Thr Thr Lys Pro Thr Lys Lys Pro Thr Leu Lys Thr Thr Lys Lys Asp
8 609 Pro Lys Pro Gln Thr Thr Lys Ser Lys Glu Val Pro Thr Thr Lys Pro
625 Thr Glu Glu Pro Thr Ile Asa Thr Thr Lys Thr Asn Ile Ile Thr Thr
— 641 Leu Leu Thr Ser Asn Thr Thr Gly Asn Pro Glu Leu Thr Ser Gln Met
€57 Clu Thr Phe His Ser Thr Ser Ser Glu Gly Asn Pro Ser Pro Ser Gln

673 Val Asn Ile Ser Ser Gln Arg Glu Asp

5. Vaccin humain comprenant un polypeptide suivant I'une quelconque des revendications précédentes.

6. Utilisation du vaccin ‘suivant la revendication 5, pour la préparation d'un médicament destiné 2 étre
50 utilisé dans la protection de I'nhomme contre le virus syncytial respiratoire humain.

7. Systtme d'expression comprenant un hdte convenable contenant une séquence d'ADN capable
d'exprimer un polypeptide suivant I'une quelconque des revendications 1 a4

55 8 Systme d'expression suivant la revendication 7, dans lequel I'ndte est choisi entre des cellules
bactériennes, des cellules de levures, des cellules de mammiféres et des cellules d'insectes.

9. Systdme d'expression suivant la revendication 8, dans lequel I'héte est choisi entre des cellules de E
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coli,Ydes cellules d' ovai res, de ‘hagpiozos sg¥Bnoi s, des cel |l ul eﬂmﬂﬁm l"l"lmlfu |II|
et des collulos de S. frugiperda. 10. Systbne d' expression suiVvamt Y ufe s *
guel conque des revendications 7 | 9, dans lequel 1'h8te s6crbte le 5

pol ypepti de. cdil deSyalitlasrd'ovkiresx o bayestens chinvisy dest cellulesn 6127 Lrauripemefudes creliles de S.
revendi cat i orfrggipbrda. 10, dans | oquel |a sdquence d' ADN est pr6sente dans un
plasm de. 10 12 Systbne d'expression suivant |a revendication 11, dans

| oquel | e 1 Sysitrord'epression pyivant 'yns Sreignque dot, Ivendisaignsct 3 9-&@“%'9?“8%@‘&%@ §s.

| 1. Systsene ®°8Pldessi on suivant |a revendication 11, dans |equel |a
r~plication du plasmde, tandis qu'i] est prdsent .da 8t jque
convenabl et* 'g@%ﬁg"pf'eés'%’b?‘r‘fvf“gﬁ é"(’:.L ‘@“E%HH% H%e’g" °8"'Ws[}§ \L}IQ rt@gs '%@%Pﬁ%%lga&
papi | | ome boWAPN epyprésegia gz un Biasiids: ossi'on sui vant | une quel conque des

di cat | 10 N | ' o Bl :
\r/ﬂ/ﬁg :, gtg E)JF% ﬁs%ér{n:i q'esgg}lnfzevarﬁ?GliJ %Lredlgigat%r@ ‘i’n‘.edaﬁsele&heﬁ@glba@@ﬁé : Bé sﬁ@sBlE Qot3ayian
ven

X
,8% foms acul ovi rus. Syst bre
d' expressi on ‘sul van ar Ication 14, dans lequel le virus est le virus

de pol yddr gse; Bkl a@idrdisibh AibRIE ARSI hi,UakY 16duel 18 RpRétichCiu’iasthidle Sandisbquiio
est présent dans un hbte eucaryotique convenable, est sous le contrdle de séquences d'ADN de virus
15 de papillome bovin.

14. Syst®me d'expression suivant I'une quelconque des revendications 7 A 10, dans lequel la séquence
d'ADN est présente dans un virus recombinant de la catégorie des baculovirus.

\q 20 15. Systtme d'expression suivant la revendication 14, dans lequel le virus est le virus de polyédrose
nucléaire d'Autographa californica.
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