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enployed ingpgV @bl A585) @i 3368, DA AHteROWSHP Pdbarete Bsirgadithdi Bue WDA G PidxXHoedph fragment
| abel | ed anqa&a.melAredar&agemébsssmsswaagms ehdatiing) IS¥-1 ghayrsotein gD atheafiiers warel
thelike, f@icubadia Witk uaatds oty af RNSYora HSH tinfbxtedi colls. BaundHBNA wadlutedying transigted dn a
| nel ude radiraRuiadyiedebireeanaymiRachifel 8lo Gk (1983) dbEIA- 130T rArsislienrpsoduety yerpanalyzed
substrates @n 1zm6fsadhnmd<3lpcyemyw606hmlmwlmge gejs(Laquni; Nature {97042 H80)- and t he
like:. Such | abel |l ed reagents may be used in a variety of well known assays,
such -as - r adiwyiveriehet andd regi passays, e.g., ELISA fluorescent

| mmunoassays. and the |ike. See, for exanple, U S. Pa%ﬁe ﬁﬁﬁ 3, 766 :Iﬂf'sng

-

3, 791, 93235 3, gloylalbwith %3S-gthionine; celtirmfeztg'%ta‘% '“°“?¥1t§‘ ¥ S gr'ﬁf
of fered by thNbNa?'t?UsMr'ﬂ.ﬁﬁ"‘é{h )

t 5 g pius 1% dualyzed fetal
EXPERI MENTALO# %ﬁﬂ p i me% ,,j}{ﬁ, \g‘:'% ot olisSidrétinBubated
Pat\Lon and 13 <§ K rramvt;lt and BherRcHoRlyer
Hy man, Her S %a.f mté? % IhlﬁalmgTh&ﬁ@ wid fepR&d withtnDlaE

pr opagat ed ntifthd’ 2.5/ rﬁettﬁéﬁ% rﬁm :feQi?%thtauoEV&ﬁsWerUW ih ®,1mVofr lgsis_taitfer; 20mM
Emeryville, %@ P d) 1 GomMP Natll PHMLEDTAADEY | NoAidetT54020.5% Sodiem Gedxydhvlate Soovine Eurg
175 787 Bl I-&?Jﬁﬂtfn P4 Y505 {16nN® pREAAGathyISufork) Eiubtie PROMNDBGREREhidine, 16 emotehimabtainaf) from
standard pr og@eiémmical’Soniphiyaite 6l Iy wis Radpbd toFiamiR] bridiyAofexed; awshthen heldom 4C
in the Ec@Rl od-tomin0elk dabrisitad seMiotlod by CuitirBahtigrGine g ciuriitbd Gsitestored at -P91€t er i ol qgy
(1978) 134: 1148y idmondp@cipitatianisnestl tfsaiesn (Dmi, wéyerareciearedyy |"m§'etf9@rvéfe el 39“"“ fof
prepared in Medroat-4-daheesonl offa 200sobation of pedtein e@nmawa%(f’\s)'mdy%‘f"ﬁ ‘3? ?ﬁs

can al so be iodbatiomeehtifiued far Omini4y 4aH with gartle rodsing. Ehe A Jras rgmave %,

L i nserted itmimat 14800 aeH $ui okkS\e! plyc BF‘ZS'Z‘@"‘{YSB‘?‘?,“I‘qdf"t"@ DAﬁHH'é 8§"°“°°
Resear ch so (antrdy FBAB(pbiained fapBy. dotny keslU"""’F?é%f’fr AS wes
| i gase, E. castipodpigas pesd 208 vas S\XF"‘F‘rtﬁ P(ﬁ'ﬁlb“ WTilo :t H‘ f I Asﬁ@ 3x with
reagents weraidg, ?’@H‘&ﬁ@t&edfﬁséﬁ?vse?ﬁa’ '" ' reclpltated
i ndi cat ed co'M?ﬁe'P‘tffP’df‘c"@ ia’édr%mt " r m sa le uftft ol 15%
directions. B"t é”e e tl n ,q&,ea g frst

1/1

and i sol afsedp 'g J?E}%% i;mmun TO 1(ﬂ lEQNA uffor pree&da ldOfroteins. were

anal ysi s andpre Aobd ansl at | on pared from HSV-1
i nf ected Veroc s at rs “after infection. CeII nonol ayers were



washed, incubated with extraction buffer and processed as described (Pachl
et al., Cell (1983) 33:335-344). Pol y A+ RNA was prepared by passing total
RNA over a 3m colum of oligo dT 1u)solﬁ_ngobt ai ned from 20 Col | aborative
Researeh) in 500mM NaCl, 10mM Tri s 1mM EDTA, 0.1% SDS, then
washing the colum in 100n1\/| NaCl, 10mM Tris HCl pH 7.5; 1nmM EDTA, 0. 1% SDS
and then alyhhditbrdsBéhcO! Y A+ Wit h 10mM Tris HC pH 7.5, 1nM EDTA, 0. 1% SDS.
For Nort hern blot analysis, poly A+ RNA was denafured with gl yoxal
(McMaster et T@hnalszbB@ynﬂN@iElm CHGC @RnesSEalls, gldw\in( sile’ violls, 'Weré! Rashad SSwith PBS, fixed
fracti onatvesl 1by% elethaial ayp-ba1cesd BminTollb¥edisyed acre PES washed dndidhid @4sh Aith PBS plus 5%

ni trocels- ¢ost deumOiSS). (Thep tbred (cAllsOYBREStheri ibdutiated EiBRY) prifiatySdd6kodin 28%)1 woRdional diluted
hybri di zedi/ AP tilm PB3H8% &Befor @0pincih 33 C. The cdiist weré shepfwathed Ixeit IBES%U S8 Chnfl Gfien
hybri d- seliebatedl 2tr S| fort 3Qonin Wisly thelreeand @etibedyi. IFEG-coniugated et yany-Rabiih IgGe(Cagpel),,
Cel | (1983Hlutedi/tkin PBSHpe GEiter 4 W?S';‘?ssm RE$-E% 3% hastides ware mpuated Wit codugiipbsing

3. 5kb Xho- g'vqeagﬁe‘mM éfﬂt 6@! “bP '—a'tZH"'G'RiS’OE?s?qu‘P&Ct ithf enifiyanescent

encodi n@’ 3bpie coptiat e aellspuare)infyplly
"n % 30 °'S& hg} éj, g%ﬁ e B T B oL i e
ina 30 r t n r
I45 133- 13 C(%ttogf%pans%('g §§ et re aHaI yzed on 12. 5% sodi um dodecyl

sul f at e,,( LR aRAbNE oo am de gel s (Laemmli, Nature (1970) 227:680). In vivo
| abel i ng of—'C'eT't‘s—a'nd—Tmmnopr ecipitation. 35 To | abel with

35S- et hi oni #iR, dkChdnsieWeSHD B4I0ME wWad cbaéd HGRNBY. Y.W. Rard WRIVAIsR 66 Caliiid BidsANC e
Wi th PBS (fand; iSlcell fthe Wab/olfidally decriBotMbyl WHalit) dndashekir, PRY. ktiDAdad Xci. lUSR19st)0
media, DVE748¥8l4080 6r sonVaisttile etdiliongll thsseresis waite fgb Wi CHER'S F-12 aedium Qavailedie @bm

Wi t hout 20nmGitito Ok M@. Prte) Suphidmeited witrethed @tan balicsahun, SEUEENpamelling G Oow.gfht/sirbptomycin

[ err] S- metahd osougen Cpidlitd) Selbctine media wassDME! sigdiempenteddrith 0% Kitetyzedbtetab caltespram plus

| ncubat ed pedeillia pstrepipmycitt end it $pg/mh tL-prading. |For Aethotterate MT0 f selettion, edpednirated MTX
peri od, t (stecksewire proRered damVMEK abteinadHomiaderieadnd radd@l tacthehakdve RME selectye pmgia
For a "colimmedigiehhbeierp Hee- chase, the |abeling nedia was replaced with DVE
cont ai n?5 2. 5mv| rret hi oni ne. For immune precipitation, cells were lysed in
0.1m of r: 20mM Tri s- HCI pHS, 100n1\/| NaCl , 1n1\/| EDTA, 0.5%

“°mwcm ey oLy ﬁfﬂf:f;ﬁég Fvot o &é@z *ﬁ?@:@ *éﬁ.,f i
;[N;gefem)v XQ{ éﬁﬁﬁ%&i ?&Ja vEyEﬂ o?B!a 3’% r\n%g é@r' S
etwa; aaee fd ¢ Msa addeatt &Jpev fixHBY [ of 4MF

| rmunopr eCNzaléi Tsn%lw 10150708 Whe Pb?@ita?wﬁn OmMVﬁEﬁEd%ﬁﬁ 0)SRHeEsboly20miG KRB R
wi th nor n%orﬁ%ﬁt‘é&htfxﬁﬁn%@ﬂh@ cﬁ&nuwﬁ-ﬁﬁd’sihatet OMASusponst ochfonlﬁim’n)@%u'@ NA) v adBéd to the

pr ot ei NgsA riRh@ cOIRE gloW\T) 5% [Ronflénc ol Whdre pidtes\Afer RS tHRNDNA Bekdnigi ridtiia was
conti nued rbradved @nd the ablisdweto Intiblated @itk 52 gREHII-IHBS TbromAThevadlis veramerdgrown in
cent ri f ugatoh-sstectiar madiar(f12ator fwb, GPE) aflerawhith el celld whiS\épiit, iQ|sylodutiunad, indoisaldathaly
(obt-di ned rhedBnCaMIKS)of dafr postjie> exleaiphare afloniBciagnat we isiwtsdiziiehy4aaysy reiovirigned
from Dr. JuheelOakesolotynirore r gish ywithfa Faetenr pipstten Fheniaglatednsslia tere dransfiieed to eitivAB
ant i body ishesferioragation, SDS was onmitted fromthe lysis buffer. After 30mn
at [err], 75u_| of PAS was added and |ncubat ed as above. PAS-i mmune

conpl exes 54 G200 shergglprization ofithe aB1 genen washed 3x with lysis buffer

| acki ng BSA .(940

| mrune re%‘E f‘a o77)
sanpl e Uf 6%51 5riate

rtase

| 12M Tr| S H
e pot i T ni dm
' g;{x n fra en (?f%l% W
ResleE’fr A t@% o
| mmune pr e é&@ qgﬁ‘lie gaﬁ 5
first clar n GREL Huff r Bﬁil\h Q’ﬂs- ol 06dML li'lQ\) \éﬁﬁ uvaamat.teé(a; nloﬁéé laSonUi'rfeer
was added |§J'H§edpﬁé§hﬁh@$feré’\ﬁ§a%dnﬁt6%ﬁﬁiza& 138 a6 DBén Hefoudl) Que witPthe appBprdtel 75
787 Bl hiMigsifhibiéhzRs EiCRated WitPaIRMiINEZ hodpRatsel K REHIGN Bp for kb GhtikdIBSV-1 gétlos js
grown i N SghoWein\MY. 6.Sand \&aidte HASIBE Mapyt thd redlonRkkizh wab ¥@@ionddli$shb@d i Fige t7ThBetartingat
-20 C for th@m 6 thedohv@vislallmep3s showein RiBIirsvanhias (Relbnan/1@79)EThe dotet findiBdcatdsui®. 5%
5 goat ser-8rungksh) Thel hestrittion edzyoel dieavage meaptitreftoRinfo tha tpentbtywe t ilonteh @rrgngement ys
anti body, $HEN ib tigothip frer(Skaredand (Sumohers/ 1800 Roiem#pBHI7804iEH)e KooRl 1BQment Fxlengted by |
The cel b therresstiatehedsoxhEx HEX-2; the PBESIBegriconaneg i¢ shonn inrlive ¥ dReizinant 1978)wi thepr
30m n wi t hHindiefragementrit crassttatsbetly OnemarCunito(res Igta'detw 2§@arnegadaltons on b kon EANA for
(Cappel ), @¥V-Lendd0dp Y@oadatorRa. 1§05kE of DYA BrHW-3yashes i n PBS-5% GS, t he
slides were nmounted with coverslips using 50% gl ycerol --100mM Tris HCl, pH
8 and observed in a Leitz m croscope equi pped with epifluorescent 10
optics. Live cell inmunofl|l uorescence waso carried out as descri bed above
except that the cells were initially washed once in PBS-5% GS directly
foll owed by incubation with the first anti body. Before nmounting with
coversl | ps, t he I|ve ceIIs wer e fixed with 5% fornal dehyde in PBS. The —-

o o o, =



phot ographed usi ng Kodak Ektachronme film (ASA 400). 15 Cells and tissue

culture. The dhfr deficient CHO cell line was obtained fromDr. Y.W Kan,
(Uni: versity of California at San Frapel eg%-,BThls cell Iine was originally
described by Ul aub and Chasin, Proc. ﬂa Acad. Sci. USA (1980) :

77¢42%6-4220. For non-sel ectkl*_,.e condltlons these.cells were grown in Ham's
F-12. nedi um ( avaihgRB! iy, f7! P8 skiction dagyme €ias shawo in thy @ptaitod mrab dine (i) arel EnECdRl )%
fet al" cal f SdiiHi '8, s&@@ﬁﬁt X[l ®ont Délmccaldd @ty/ 1983; & NeshXonymdtV, £eRVi Te Btk site
L-"proline. wadp&tby DeLuIRG al. warE3sHlEmissingin dhie sttaincandiithere i3 @ e Patl gt 0.8%% bipe 1t
cal.f.cser.um ghbwsthipe piagnhié sibalones twhicky ersappdss the 981 ¢osting Gogien. They,arg pHipios. WF‘ extends
met hot r exat feon( meeiteetqaaﬁtomﬁe!bﬂterawé@ RISA0E E'k‘?“%“rfé’ 'P% %taa'r?%ﬁﬁ’
MIX. obt ai.netie Sallsite BkA6R:20d phiEI0Bbieh s @ BamHL! gt 8"‘

i mvedi at el il tinsicaise thipeprobss useglfor mANAPRRPID § °' ?E‘Nr '"gg '“V"'“
de-’f-l-m ent Gﬂ@%"éﬁ"é"‘f thesgiP 7:15 g was carrl Qd

Frite fpoe 2 : ehpaasafrb N mpiA36iflea
65 826 83‘9) entQ 111d|c593d vl theetaildanivapIsolated

31::360- 369) f'°"é ‘é

preci pi tat e . ﬁuR WBDMb GidjoP ¥peBibs( lielted IWHRHA thalsaki@blotiias plobed with
phasmi d DNA i { which Waid bbad 1RSIk real ot Biki-SaIKragmient ybridizbiied to a 3kb
HEPES- bUfJ %ﬁﬁm mBAA s QIs6 [AMtoced. (Thix HEEgests that hd lBNa@IiNg Sadinees! |
0. 70M [ erT ] gxeria & hk&@% lofL Oihé PEFSB fiagineht. Ohe 314F MBNA ddes net exORd hpyond.the first
i ncubat i'oN ol LBUGHSBBIENRGH the @stl-Salliiagrodn, sines e P.kb kol Siegpant.dqeyapt hybridize to
suspensi on THEGRANAL Mhe@redth gf 1RNSYiptiva ©f thel gBH tranecriptine ugibis right 4 laft G —8J|ap svid

to g{)% conf byl eybayizeaon df():?nmtpé 5t-eS' ofahted stra®dg ofihe _ﬂ'rﬁ‘.' prdaNeokeal, fragmepts {eoed in
was— enpise dmaz)do thé BikbagBi ImRNAer e i ncubated with 15% 0 / :
The icel I's wer e%ybﬁdeaolegmbm*wnW@ﬁ%’f?ﬂ@é’tqy\,"éh"l‘i‘ﬁﬂ? K" iI b"i:"}&h 555 q%fmop
whi'ch’ t he cebdmentehich ersprpasses the '99'%’11'B?fﬁﬁt°tdlﬁséﬂ m{ﬁ svs I:" Vi SR ,Q?X detected

)

Col i €8 0f anif#fansigsessin pirg. 108kd l§°‘%\ ?’é 1y Sizg
aft.er. 14 dapenfipyatienspfte lﬁgt ﬂ& PEgtemn, E} yand: |t¥*ﬁﬁ eﬂti; %‘ eFiqsﬁt.mr
o DEI t S Pﬂ@@i@o@e %r FEI’? g{ s Fidiigs 90 the%h Gl 6 Batent ifthe
pr gpegatt ﬁ” e Rn'féﬁ (b Ghhé ﬂm oo cas e TNA
i solate the h:0)

hat N6 100k8 gB Brotef vap atttedGiedTEpis result
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. D))
coardi-nates: 9’%”4'59":" o %f:% E&@R F restriction fragnent of the
MoV 1 st ral r'ld'-"’ “‘““%E%; idn ﬁw@%‘awivhwnowc« &RehdY frof® a BedHISeSctinesite at
subct-oned® |y % Ahasid: Jrtap uhBE $Fo den uuEING Bamveeforeg By Hscipdicated by therhox prd the

ai
appr.opri-ate Sefibtish 1§ Ao Fight(to leh @s EiadRl The acteal casing iregion [¢evefs rpaprHniis 0.348 to
pACYC1:84, - sé’i@‘ g’,{h‘!’émﬁéﬁ@a fr6np Ig@rm‘m sidntoaa dd%uug@rﬂge'tgeﬂ "UF‘W*W%E“% $ ?0 is
(0.-04M Tri s-sgmi winahe Biul0éie MacBisd\py zheclAl T testietion; Sited oy sty S
| sol'at ed §s aEEmR, KpAENE NebigRi Rstl; v PoillpBrRIs Sovack X. ¥haki X éfﬂésbﬁ??ﬁ' é’{}?s sm
cut~ Wit h theshoviprCns fight-and end frogethe Algtsitety teantpimins! Ml site-Thege ?i\"i‘ggf %
phosphat-ase.gBA goses bridi mtentiah wylﬁwn siaseang thf? ohigsgpchor @%89?8‘ 'Pg""ésh (sﬁ/vn
6,  and a normodictghi petbinragn t he regi on h was subcl m&m
Fi 9w 7. Ref er r ThegPNAsem COWSM?E““@SN\?EHQ 'Lfa‘ﬁ’l %"u" ﬂf%ﬁ %ﬁg,e;,g ﬁ,gtﬁl:;o
lines’ (Rokez nmbefl@?@)me N s&i&'?‘?"éd‘aF Wiich "W o '"gb A dqw”,l,g; Iwa$ -obthki&d from
restriction EMeyni adoarcfaw;ny&ﬁ.cnma@ﬁent joints. The
ar rangenent ?V§ @HWT"H‘ fgrltﬁbe gglgaté% ASHEFRAS withL 88 Horived iamina racid
1979). wit'h t 8oy zg denote by 55 the cross-hatched box. For
HSV-2, . t he I—ﬁ’eﬁbﬁfq strlctlon map is shown in line 4 (Roizman, 1979) with
t he. H ndI M fragment H cross-hatched. One map unit corresponds to 98.9
nmegadat.ons or 148.9kbp of DNA for HSV-1 and 105.6 negadal tons or 160. 5kbp
of DNA:for. HSV-2. 10 EP 0 175 787 Bl Referring to Fig. 7, the
restri:ction enzyne sites shown in the detailed map |ine (I) are E, EcoRl;
B. BamH ; ;8. Sall; P, Pstl; X, Xhol from DeLucca et al., 1983; N, Ndel; Xn,
Xmml ;- V, EcoRV The BstEl | site mapped by Delucca et al. at 0.355 is
mssing in this strain and there is a new Pstl site at 0.357. Line Il shows
t hree plasm d subcl ones whi ch enconpass the gBl coding region. They are
pHS106;. whi ch extends 5 fromthe BanH site at 0.345 to the Sall site at
0. 360; pHSsiO? whi ch extends fromthe Sall site at 0.36 to the Sall site at
0.388; and pHS108 which is a BanH fragnent extending fromO0.345 to 0.40
map units. Une Il indicates three probes used for nRNA mapping of gBl1;
I'i ne 1V indicates the fragnent used for hybrid selection; and line V shows
t hose probes used to locate the gB2 gene (see bel ow). The additi onal
restriction sites used to generate these fHagments are Nc, Ncol: K, Kpnl;
and A" Alul.



10 . To Iocate the gBl coding region vvrthr n the EcoRI F fragnent,
Northern blots of poly A" nRNA Isolated fromHSV-1 infected Vero cells were
probed W.th:t he.DNA fragments indicated on the detailed map isolated from
pl asni €s-pHS106 ‘and pHS107. Wen HEP-QATARL Blas probed with a 0. 56kb
Pst.i-Sal]- fragment isolated from pHS1 06, a 3kb nRNA was the major species
det ected. When the sane bl ot was probed with a 0.49kb Ncol fragment, which
maps. a‘bout 1 'kb upstream fromthe Pstl-Sall fragnment, hybridization to a
3kb 15" rrRNA the presunptive gBl nRNA was al so detected. This suggests that
the gBl codi ng segpaReRRcEtamaratcdeerstccttdectarédrecdeeddreécchhe Pstl - Sal |
fragments: The 3kb nMRNA does not extend beyond the firs$ Xhol site

downst ream fromt HECPS’(Q“T@éP?TC’FTT:IE;WE’FH“"@&R%”? CRACTRAPCRFRACCKhol  f r agment
does not “hybri di z E@élﬁi n of the gBl
transcri-ption uni. tE ‘%“g“’sr’?ﬁsﬁ CT{A}}?‘QEE&E&'}C &gs evr’ggbgnl%gk oyPhybri di zation
of only the 5" - Btccomncenmdrml:ocam&soaatmt:m;cas:tcckcsmmmdcmm Ncol
fragment$’ (cl oned’ | brid sel ected

transl ation was p@?’FB‘FQ‘F@EFGB?’)hWFTCdFCZTfh@CT—éﬁ‘CIm FRSPSTCRTSCREMIESTR th a 3. 2kb
Kpnl - Xhol " fr agmi‘n&AcA%&E&e@tﬁ%@mme@cé&ecrce@rcmamt&%&@fhé@r encodi ng gBl.
Wien the bound MRNA yes el uted '~ rand translated Jin-vitro, a 1
OCkd pratein, si rr’n‘TaTcmm@?t@TQC@T@BFCAﬁWGﬁTQQGﬁF-CEAqﬁﬁﬂé@‘t%é“ﬁéﬁ@ cells, was
detected. ‘Confirmation of the identity of the 1 00W8%protein was achieved
by i mmunoprecipitation with a gBl -specific 25 nonoclonal antibody.
Several other proteins were also det ecdetdarigygiayd1yi«das@bestai &g usi ng the
Kpnt< Xhol. f [ agMENAGCAERCOEREBEGTAGTIEECACE S Uil ATCOEGCRHG- Qﬁpé@ﬂchc ¢egbededi zat i on of

[2]
o

MRNAs -deee-to the hi gh G + C content of the DNA fémlar pattern of
proteins-was seen RYA Mas S8l eﬁheﬂ Ne@ Sstl-Sstl DNA .
"fragment- encodi n&&@g éﬂlgtwaé}'%rmm:m ccémentrgtgaa trrthiec1diekd gB prot ein

was not deétected.: ThIS result i ndi cat es that gB is spesedic to the

Xhol - KpPI fragnent. .- 8 |s3a restriction map of a 3.95kb DNA
fragment’, . whi ch e Lﬁﬁ% ﬁ t ?t 5 to an Xhol
site at 0.373 na?%n(‘stgsﬁu e ocen re:g $§r raggre@ﬁ?%ggég |g%€¥g| cated by the
box-and the directiongof transcription |s fromrighke to Ieft as shown. The
actual -codi ng reggigrvat caler&andls wenidls NDa 3348 aso gly 36y prd@aBNA sequence from
the Banfj: site toF% GIErEGENFRUECACE|CAGICR P MEEFREET BT FERLEF 3640 is shown
wi t-h-the Alul site indicated by thegoA) . The restriction sites shown

i nclude B, BanHl ;,-BlaiaBabl argBire p‘roﬁr%ﬁ?& Bk ipr&asn B g1Nero NaQl; P. Pstl;

Pv, Pvull; S. Saldcpd&cccﬁamdc caE, ccXhneb ;coXope Xne3AC BeG GoA cccanrrsites are not
shown for the right-6&nd end fromthe Alul site to t he term nal Xhol site.
Three p#sohes used f orf%ma pi ng gf e and cosyl ation
sites and hydrop ‘tgpgé ﬂg%ﬂ&’; S@%EA @lc Zs Izg @g)gc n the product
gBl protein are no pce was erm ne rom he BanH site
to\d non-.uni que Al ul site at nucl eotgude resi due 40 nunber 3640. The DNA
sequence was det ergianechrgsgingersvep Mi8 adg dex)x% nwcd ecd hite psypléesi s met hod of
Sanger ¥r om-bot h W"Qt‘?aérﬁfé gécdgsc"'f I$6C £BTICRY P GFDR1C PRE SEMA sequence was
obtai ned from -overl,@gping re iction fragments sych that the sequence was
read across all r@gtaieleuOirglfdspaTBNYs ja0h BLS 25 R EQJ bouvasig phebl e 1 is the
sequence for the cabh®es-0TRAICO M ATOMNAG CEQGARAAG A0A CAT Chreasierived ami no acid
sequencg for gBl. 45 .50 55 EP d%875 787 Bl Table 1

AGCT TCAT A 50
TTTCACAQGTTTTACT tc ﬁg&%ﬁ&mﬁaoo
CTGGCCATATATTCCCGACCT GATTATCGCCACCACACT(BBTTGCCT CCGTCTA

GOCGGGAGCTCGAGT TGCGA8®CCCCGACT GCAGCCCCCCGACCT CCCANGTCGTTACC 10

200 GTITs#CCCGCCCCRGPA ENCERCRNGRECEATORTC 250

GAGAGCGCCCCCGA! PSRN GHC B 00

12

[LTE



TTTCTCGATCCTCTACTCGGTCCTCCAGCACCTCGCCCCCACGCTACCTCACOCCOGGC 400 1 net arg
gln gly ala pro ala arg ACCACCCOGCCCCCGTAGICCCGCC ATC CCC CAG G&C &CC
CCCGCGCGGZO 1450

10 - & - EP 0 %5 %7 Bicys arg trp phe val val trp
ala leeu Ieu SIy leu thr leu G& TOC COG TOG TTC GIC GTA TOG GCG CTC TTG .
GOOTTC ACO CTG 500 30 26 gly val leu val ala ser ala ala pro ser

ser - pro glythr pro GCDCI'CCTGCTC%TCGCCCCITI’CCCACTTCCCCCGCCACC

CCT 550 val ala ala

v al lu asn ile ala
ala thr 9' h ala ?I:g,‘;iiéé e o ;br;@c é\A UBroAb Aac-ATC ccc%cc inic GCCG CCC
GCG ACC CAC .CCC CCT CCC ACT 60 pro aoa pro arg arg pro trp
arg arg pro asn gly Siée pro g Iu CCG CC& CCC CGC CGC1@eT TJG CCC CGC CCC AAC
G[IS CCA CIJ: CAA 60ghe3kys ala thr met tyr tyz ys asp val thr val ser gln val
80 thr ‘ghu glu gI uTH 409 §5° ARG ATT AT 8 g CASHTEIEC ATL ERSMBrBCAce aaa canG
GAA CAA" AAA ACC AAACCCAACCCCQ&CACGCCCGSO90argargargg|narg
asp.arg- aFg arg sl yrppprie gayghid srrer abm gdh) phe mev gly 11Ephe @SbsashA CAA CGC

CAC .CGT CCC CGC GCEaCUA @ECCATACSTTNC ZLICCHOAT BDC GGG ATC TIT GAG GAC
a asn ph®O%CGA CA

110 arg ala leu arg Ile lys ala glu asn thr aspf

. CTG CGG CAC At C AA \i%ggb@l%g M adg Tyd 20 29w

120 tyr val cys pr&?rm ococideec byt Juacx eTo/alc EA0 ALH Wr@ ke ééel TAC GT& TGC
CCA .CCC CCC ACO CGC GCC AcCC car CTC CAC TTC GAG 8100 130 1} 40 *

gin,pro arg arg cys pro thr arg pro ?NJ In asn éérasr}gr CAC COC OCC CGC
u asnl

CCG ACC CCG 175 787 Bl
TCE ¢ aceg‘céég e b e i ﬁfp“

150—gl uigly-ile GAGG G&C
ATC GCG: 'GFC GIC TTC A GAG AAC ATC GCC CCGTAC AAGQQDO 160

t 70, phe-lys al a tgurmbt %rcﬂtaywhelc%tfi argpaspaksp his gld tiveaspghet g3 TTC AAC CCC
ACC ATGC TAC t AC ASAC A (CCRATTCHF GRECPREARICCTAE OAG ACC GAC ATG GAG

240
leu 1ys pro ala asn ala arg asp pro.his glu pro gly leu ala
CTG AAA CCG GCC AAC GCC CGC GAC CCG CAC GAG CCG GGG CTG GCA
1150 )
_ 250 ) 260
his his arg pro gln val gln pro leu ala gly gly gly val pro
Pt e CAC CAC CGA CCT CAA GTA CAA CCC CTC GCG GGT GGA GGC GTT CCA
.80 1200
o 270
pro val arg thr thr val asn cys ile val glu glu val asp ala ~
CCG GTA CGG ACG ACG GTA AAC TGC ATC GTC GAG GAG CTG GAC GCG
.. 1250
L 280 290
'“535 - arg.ser val tyr pro tyr asp glu phe val leu ala thr gly asp
o - _ CGC TCG GTG TAC CCG TAC GAC GAG TTT GTG CTG GCG ACT GGC GAC
Ao o 1300
\\/ . _::,,.' . 300 .
e o phe val tyr met ser pro phe tyr gly tyr arg glu gly ser his
) TTT GTG TAC ATG TCC CCG TTT TAC GGC TAC CCG GAG GGG TCG CAC
: _ . 1350
310 . 320
thr glu_his thr ser tyr ala ala asp arg phe 1lys gln val asp °

ACC GAA CAC ACC AGC TAC GCC GCC GAC CGC TTC AAC CAG GTC GaC
1400

- 46 330
o gly phe tyr ala arg asp leu thr thr lys ala arg ala thr ala
GGC TTC TAC GCG CGC GAC CTC ACC ACC AAG GCC CGG GCC ACG GCG
" 1450
340 350
50 pro thr thr arg asn leu leu thr thr pro lys phe thr val ala
. CCG ACC ACC UGG AAC CTG CTC ACG ACC CCC AAG TTC ACC GTG GCC

&6
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950,10 - 180 trp phe gly his arg tyr ser
gln phe net gly Ile phe giu asp TOG TTC CGC CAC CCC TAC TCC CAG JTT ATO GGG
ATC TTT GAG GAC 1000 190 200 arg ala
pro vak pro phe glu glu val |le asEPIO5/788Bdsn ala 5 ~ vCGC GCC
CCC GIC CCC TTC GAG GAG Ct C ATC GAC AAG ATC AAC CCC 210 lys gly val cys arg .
ser thy ala lys tyr val arg asn asn. |eu AAG CCG GTC TGI COO TCC ACC

AAC TAC GIG CGC AAC AAC CTC 1050 20360

230 gu e o ab Bl ekl el C Bh A Mo o0 ac soc

|l ys prosala asn ala gfeg asp pro,his glu pro sly | ewsal a CTG AAA CCC GCC AAC
GCC CCC CAC CCG Cip eRUCBIGEHD SCrdd(Cleul &0 s@5@1u tyr gly gly ser '

260 his his ar8 pfe g&%m\ﬁaﬁﬂgw PADOATGRETGFEE TP GAF JAGIGPCVHEC THCo CAC CAC CGA
CCT CAA GTA CAA CCC CTC 2% CGAEh CTTCCA30

1200 270 pro val Cg:'%g é@ nel {dr Y& Ve 4 ui@hndlpHe GhH tv.;%luasp al'a CCG
CTA COGIPACG ACG reCfecAide dOAATAGHEE ATECACACTEREE W2Era280

290 arg ser val tyr pro tyr asy¥09l u phe val |leu ala thr gly asp CGC TCC GIG
TAC CCC TAC GAC GAG "OPT GT0

o e e SRR S BERER AL 1 09

310 420 320 thr glu his thr ser tyr ala
al a asp arg phe |gis ybrespadlagans #HEQISA YOG WEC G TA® BDE tHCC CAC CCC TTC
AAG CAG GTC GAC 1GGH(MAG04C GCC CGA CGC CAT GGA CCG CAT CTT CGC CCG CAG 4B ¢|y phe tyr

al é\-arg asp leu thr gr lys ala arg ala’q ala CCfyol TC TAC GCC CCC CAC CTC

ACC ACCyl AC CCG 1aQ§rA§§ @&yl“v’iQ g?ﬁogln ro gin tyr tyr leu ala
350 pro thr thr ang ceamcoatacl /o fabrerohocepeas ¢osscazhead ac ead cata CCC ACC ACC

CCG AAC CTG CTC ACG ACC CCC AAG TTC,‘ACC GIG 3zep 55 13 EP O 175 787 Bl
360 50 _
. asn gly gly phe leu ile ala tyr gln pro leu leu ser asn thr
28 AAT GGG GGC TTT CTG ATC GCG TAC CAG CCC CTT CTC AGC AAC ACG
1800
460 . 470
leu ala glu leu tyr val arg glu his leu arg glu gln ser arg
CTC GCG GAG CTG TAC CTG CGG CAA CAC CTC CGA GAG CAG AGC CGC
. 1850
30 480
lys pro pro asn pro thr pro pro pro pro gly ala ser ala asn
AAG CCC CCA AAC CCC ACG CCC CCG CCG CCC GGG GCC AGC GCC AAC
1900
190 : 500 |
: , ala ser val glu arg ile lys thr thr ser ser ile glu phe ala
% . GCG TCC GTG GAG CGC ATC AAG ACC ACC TCC TCC ATC CAG TTC GCC

E 510 i
\‘/ arg leu’'glin phe thr tyr asn his ile gln arg his val asn asp
CGG CTG CAG TTIT ACG TAC AAC CAC ATA CAC CGC CAT GTC AAC CAT
© 40 1950
520 530
met. leu gly arg val ala ile ala trp cys glu leu gln asn his
ATG TTG GGC CGC GIT GCC ATC GCG TGG TGC GAG CTG.CAG AAT CAC
2000
_ 540
% lys leu thr leu trp asn glu ala arg lys leu asan pro asn ala
AAG CTG ACC CTG TGG AAC GAG GCC CGC AAG CTG AAC CCC AAC GCC
2050
550 560 :
fle 2la ser ala thr val gly arg arg val ser ala arg met leu |
_ATC GCC TCG GCC ACC GTG GGC CGG CGG GTG AGC GCG CGG ATG CTC

50
2100

56
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trp.asp trp val pro lys arg pro ser val cys thr net thr lys TOG GAC TOG GIG
CCA'AAC CCGC CCC TCC GIC TGC ACC ATG ACC AAG 1500 5 370

380 trp gin glu val asp giu net |eu %Rrig: ser glu tyr Sly gly ser TGC CAG GAG
GFC.:GAC GAG ATG CTC CCC TCC GAG TAC 1¢H87TRL 1550 390 phe arB phe ser

ser. asp ala ile ser the thr phe the thra asn 10 TTC CCA TTC JCC
TCC GAC CCC ATA TCC ACC ACC TTC ACC ACC AAC- 1600 400

410 I'egt thr glu tyr pro leu ser ar1 gt asp Ieu ggvgls cys ile CTG ACC GAG

TAC GCC CTC TCG ccgép@:agl ;ﬁg;;grgg:g g{c‘ ala ala aszp

11650 420 gly lys g arg ch g‘r:c °°‘?8“g| n tyr GCC

AAG -GAC GCC CGA CCC Gfyb CGA CCG CAT CTT CCC CCG CACs90AC 1700 430

440 20 agen wdlaiXehvalhgly smn $ quabrsgn,e gérns ergpre gy tyra | eu
al a AAC GCG ACG CABCARTS ATCCFISTEMAAE ecfcﬁ'@ @202 1750 450
asn gly gly phe leu lie ala tyr gln Ieu ea asn thr

AAT GCC GEC TTT CIGA%Gs £¢GeAbrsGie %qmg;,.c,m HCGAHMRLALL 81],.800 460

*470"I'eu "4l a gl u | e t6er Tacakccacas &Tuctt ercl sa¢ TMTCaE TAcytAx & cer g CTC CCG
GAG CTC TAC CTO CCG GAA CAC CTC CGA GAG CAC ACC CCC22§850 30

480 I'ys pro pro asn ﬁé& pm&raﬁo&éggﬁéla Yer ala asgn AAC CCC CCA
AAC CCC ACG CCC i Aﬁf@ﬁ cTG CGG -
500 al a sga val qu arg 1lle lys:thr thr 'sea ser lie gluzade ala GCC TCC CTG

GAG..CCC ATC AAG ACC ACC TCC TCC ATC GAG TTC CCC arg leu' gln phe thr tyr asn

his. lie gin arg hilsuwdr argn2 gi STHT WE@RIYARs 8 FAC ATA CAC CCC
CAT- GTC AAC CAT 46:70 ACG CGC GAT CGCG Af§5(60 TGC ACC GTG CCA CAC CGG CGC

53Q et leu sly arg ab ala e ala trp cys glu | eu gpn asn hi QS%T& 7TC &CGC

CCC OTT @CC ATC GQRer 106 theGneAity GIE. 1AGyANELGAE a0l usdl #rSala 2lys
leu thr leu trp asaCcgita ACTTErGPTI 6ES GCRUTAGSITCHAG TISICAS| GAG/EE &EG ACC CTC TCG
AAC GAG GCC CCC AAG CTC AAC CCC AAC 2050 550

G 10 5 Mt e 0 A U,

?JIOG
670 _ 680
phe ile asp leu asn ile thr met leu glu asp his glu phe val
TTc ATC GAC CTC AAC ATC ACC ATG CTG GAG GAT CAC GAG TTT GTC
D . 2450
e . 690
o -pro leu glu val tyr thr arg his glu {le lys asp ser gly leu
CCC CTG. GAG GTG TAC ACC CCC CAC GAG ATC AAG GAC AGC GGC CTG
2500 .
. T00 : . 710
o -len asp tyr thr glu val gln arg arg asn gln leu his asp leu
.- 3 . CTG GAC TAC ACG GAG GTC CAG CGC CGC AAC CAG CTG CAC GAC CTG
. ' ' 2550
720 '
-,\~/." : - arg phe ala asp ile asp thr val ile his ala asp ala asn ala
- . €GC TTC GCC GAC ATC GAC ACG GTC ATC CAC GCC GAC GCC AAC GCC
o 0 2600
' , 730 740
ala met phe ala gly leu gly ala phe phe glu-gly met gly asp
GCC ATG TTC GCG GCC CTG GGT GCG TTT TTC GAG GGG ATG GGC CAC |
: ) 2650 ..
o : 750
45 leu gly arg ala val gly lys val val met gly ile val gly gly
‘CTG GGG CGC GCG GTC GGC AAG GTG GTG ATG GGC ATC GTG CGC GGC
) 2700
760 170
val val ser ala val ser gly val ser ser phe met ser asa pro
50 GTG GTA TCG GCC GTG TCG GGC GTG TCC TCC TTC ATG TCC AAC CCC
. 2750

85
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14 , . EP 0175 787 Bl 570 gly asp val net ala val ser thr cys val pro val
al a ala%lsp CCC CAC GIG ATG GCC GIC TCC ACG TGC CTG CCG CTC GCC GCC GAC
2150.580 =~ - 590 asn val 11e val gln asn
ser met arg lie ser ser arg pro gl §PRATE@ETB1 ATC GIC CAA AAC TCG ATC CCC
ATC AGC TCC CCG CCC COGG 2200 600 ala cys tyr ser arg pro leu val ser phe
arg tyr glu asp gl'n CCC TOC TAC ACC CGC CCC CTG GIC AGC TTT CCG TAC GAA GAC

CAG 2250 610 620 gly pro leu val glu
Sly.gln leu Sl hqléayam asH aghwd1egu>ansu Qeu & dd @1eTE AU @E CAG CTC
CCC GAG AAC AAGTEAGBCCEEE EEXS6ce ¢t GGT CTG TTG GTC CTG CCC GGC CTG GCG
2300°63Q leu thr arg asp ala ile.glu pro cys thr val Sly his asgoarg CTC
ACG C&C-GAT CCG ATROGAG CCC TCC ACC OTC CCA CAC °€:GC 2350 640

650 20" alg\ala phe P@eé (;lc'ég%%?& "t%A e ¢ glu ser ala
TAC. TTC ACC TTECEESF Bect "ri&g & E?%&Z;Em 60 tyr ser
his gln leu.ser arg ala asp lie t o thr val ser thr TACTCCCACCAGCTG

AGC CCCnOCC GA ré‘-ﬂ t Q{QCIQIQ A OAQ:: 25:‘ thr lys glu leu flﬁ: ﬁf
550 pho 116 asBel acans ahs tbriodes ers oo mecrs Syder i MY roare
CTC AAC:ATC ACC ABB56TC GAC CAT CAC GAG TTT GIC 2450 30

690 pro leu glu Vaotyr thr arg his glu lle lys asp3g&er Sly |eu CCC CTG
GAC TQA) TAC ASR® CBC BARTASNFE2 RAC RWCSNCEIrEIvCEYy 239(BIZ08sp -

710 | eu’®asp. t yFCq Hchﬁ“l‘} %9 %‘? FCGTGCHGE GaG OGF PACRAGICEC 56 iy 35

CTO CAC _TAC ACC GAG GTEé%h AAC CAG CTC CAC GAC CTC 2550 720 arg

phe ala asp il é&ﬁ&%m%@ % ﬁé%i%sﬂetallfe% { C GCC CAC ATC
CAG-ACG CTC AT: Eﬁ%& BcdBc At ata g6 14
740 al a,net phe ala gl'y Teu gsy al a phe phe glu gly net gly asp GCC ATC TTC
GCCC CCCTO GOT GCesd TT TTC GAG OGG ATC CGC CAC 265650750 46 leu gly
arg ala val 0l yed ¥Sa b vadl seredlaingt [gle ag tht \glgihis lys ala lys
... .. ATG -Gec CTG GTG TCT GCC ATG GAG CGC ACG GAA CAC AAG GCC AAG

. 3000

- 870

1ys lys gly thr ser ala leu leu ser ala lys val thr asp met

RAG AAG Gee ACG AGC GCG CTG. CTC AGC GCC AAG GTC ACC GAC ATG

3050 . )

. ) .~ 880 : 890 .
L e .- yal met arg lys arg arg asn thr asn tyr thr gln val pro asn

ST GTC ATG CGC AAG CGC CGC AAC ACC AAC TAC ACC CAA GTT CCC aAAC

T 3100

s 900 903
lys asp gly asp ala asp glu asp asp leu OP
- AAA GAC GGT GAC ccc GAC GAG GAC GAC CTG TGA CGGGGGGTTTGTTGTAAA
o 3150
: o TAAAAACCACGGGTGTTMACCGCATGTGCATCTTTTGGTGTGTTTGTTTGGTACGCCTT
- L TTGTG‘IGTGTGGGMGMAGAMAGGGAACACATMACTCCCCCGGGTGTCCGCGGCCTG

(4]
[

g TTTCCTCTTTCCTTTGCCCGTG?E?:AACGGACCCCCTTGGTCAGTGCCGATTCCCCCCC
| . .ACGCCTTCCTCCigggCGAAGGCTTTTGCATTGTAAAGCTACCCGCCTACCCGCGCCTCC
CAigigAAKAAAAGAACATACACCAATGGGTCTTATTTGGTATTACCTGGTT?:??TAAA
“ -"AAGATATACAGTAAGACATCCCATGGTACCAAAGACCGGGGCS:??CAGCGGGCCCCCAT
CATCTOAGAGACG&ACAAATCGGCGGCGCGGGggggcTCAACGTCCACGTGTGCTGCGCT
. _GCTGGCGTTGAC;gggCCCCGngggCGCGTTGGATGCCTCCGGTTGGGATCC

Primer extension, using a 22bp oligonucleotide (residues 473-494) indicated that the 5'-end of gB
mRNA was located at residue 188. The CAT and TATA transcriptional regulatory signals are presumptively
si residues 55-62 and 125-131. Starting at the ATG at residues 438-440, there is an open reading frame of
2709 ‘nucleotides which terminates at a TGA stop codon. Two presumptive polyadenylation signals are
iucated in a 3*-non-coding region at residues 3166-3173 and 3408-3416. The protein gB has a high proline
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CTG-GCG CCGC GCC CTC GCC AACG GTG At C ATG GGC ATC CTO CGC CGC 2700 760
770%val %al ser ala val ser gly val ser ser phe net ser asn pro GIG GTA SCG
GCC GI'G TCC GEC GIG TCC TCC TTC ATG TCC AAC CCC 2750 56 EP 0175 787 Bl
780 'phe gly ala leu ala val gly | euBPIZE#87IB3u ala gly leu ala TTT GGC GCC
CTC+&CC CTG GOT CTG TTG GIC CTC CCC GCC CTC CCG 8

2800790 TP 800 aI phe phe ala phe
ars tyr val © [ Us::éz[' wi tPat T C ATC

e e ‘. %EQT Vo xé%% ic Pf a Aﬁ%rssa tel % Xg Y?rv

l eu | ys asn
2850 820 4 pnmanly hydrophobnc there being no charged reS|dues sud%é)

ser gly gl Uackd MortHinllprBbddess b YredldnywitiS® high concerftialie m;ﬁ &&%ﬁ
GAG COC GAGHapdbiocsdohod b Gre0 B AUnad ervéreca gacmuaﬂ IﬁadeN& uamgl funoaéaby

arg gl u et prbdeesiriy gnhly for E&va@ﬁﬂm&a&i@\eﬁé@eﬁ%m&%ﬁ
ATA COG TAQGe#Minus can serve as a transmembrane integralia q8dmBe for binding the protein to the cell membrane

860 net ad a | @bery ak eighirposditle Naliked)blvcoaytagjort $ies gyl dafided by thy seqabrive hgrex-thilésr Faalsel G
CTG TCT CCOFd\T8 GA> BGE SBCONAACIGAGe AXBVEL DY Ao (an tach of the potential N-linked
870 1ys | ysghydogylatibn sitse preajtiized avith the addition obgnpavprpge 2kd [of ¢arohyrhate prstsite) 4@ niglEuIBGCC
ACG ACC CCCeghbofdirenaivepatin wonld beprprainmtagltokiTG 3050 880

890 val met_arg lys arg arg asn thr asn tyr thr gln val pro asn G C ATG &C

AAC CGC Grcermssignstoihi mapmalignselspn GTT CCC AAC 3100 900 903 lys
aC‘.SI_g .?_lcx la . o5 o § lé.l’llaﬂgzpD eqlueenltJ:e g?fraAge\nentGﬁereo expr%%n was a eved as fol ow% %C

emp Q%fg‘ ms
drofolate

3150/ T AAAAAC A
TTGTGTGTGI Gy ﬁ g ?@*3.:.53 Wite
omoter, which

ACGOCTTCCT i Wl l)eabiloh Tof @i IGHAP§¥4D Aeldehdas:; e&@@mﬁ%uoe denod 3P splice
. acceptor sites and thﬁme-nylauon sites for early transcnpts, are included downstream from the dhfr
gene within a 1.65kb Bgili-EcoRl fragment.

25 The plasmid pSV1/dhfr was constructed by first isolating the 0.4kb BamHI-Hindllf fragment encoding
the SV40 origin and early promoter from plasmid pSvgti. This SV40 fragment was then inserted into
plasmid pBR328 by substituting this fragment for the small Hindli-BamHI fragment of pBR328. The dhfr
cDNA gene and the SV40 splice sites and poly A sites of pSV1 {dhfr were derived from plasmid pSV2Idhfr -
(Mulligan and Berg, Mol. Cell Biol. (1981) 1:854-864). The 2.4kb mdlll -RI fragment encoding the dhfr-SV40

30 sequences was excised from pSV2/dhfr and inserted into the above pBR328 plasmid by substitution for the
small Hindlll-R! fragment of pBR328. The details of these construction are given in Fig. 1.

To obtain expression of gB1, two pSV1/dhifr-gB plasmids, pHS112 and pHS114 were constructed. (Fig.
2.) pSV1/dhfr was restricted with Bglll and HindIll excising the dhfr cDNA fragment. The resulting fragments
are then blunt-ended by filling in the overhangs with the Klenow fragment of DNA polymerase 1. A Xhol-

35 Kpnl HSV-1 fragment containing the gB gene is isolated from pHS108. A portion is taken and partnally
digested with Pvull to generate a DNA sequence lacking the 3'-anchor region. The resulting truncated gB1

; gene lacks 580bp from the 3'-end of the gene. Both fragments are then blunt-ended with the Kisnow
N~ fragment of pol I.
Each gB blunt-ended fragment is Iugated into the Bglli-Hindlll restricted pSV1/dhfr vector to provide two

40 sots each of consiructs, with the gB1 gene in opposite orientations. The orientations having the Xhol
generated terminus proximal to the SV promoter, with the direction of transcription being from the s SV
promoter to the SV splice sites are selected and designated pHS111 and pHS113 for the complete and
truncated gB1 genes, respectively. The two plasmids are then completely digested with EcoRI and partially
digested with BamHlI to provide a cassette which includes the SV promoter, the gB gene and the SV splice

45 and polyadenylation sites. These fragments are blunt-ended and ligated into EcoRl digested pSV1i/dhir
vectors, so as to have the gB1 gene downstream from the dhir gene and in the same orientation. The
complete gB1 gene and truncated gB1 plasmid constructs are designated pHS112 and pHS114, respec-
tively.

The plasmids are then transfected into Chinese hamster ovary (CHO) cells deficient in dhfr using the

50 calcium phosphate precipitation method as described in Materials and Methods. Transfected cells are
selected by employing a selective medium lacking thymidine, purines and glycine. Cells were isolated by
removal with a Pasteur pipette and propagation in multiwell plates. A number of clones were isolated which
were shown to produce gB by immunofluorescence and radioimmunoprecipitation employing a HSV-1
polycional antibody or a monoclonal antibody specific for gB. Three cell clones, pHS112-1, pHS112-9 and

55 pHS112-23, were isolated which synthesize an intraceliular form of the complete gB protein. The gB made
in these cells appears to be glycosylated, since higher molecular weight forms can be detected after a one
hour pulse, followed by a 5 hr chase, as compared to non-chased cells and about 10% of the gB is
secreted into the media. Five cell clones (pHS114-5, pHS114-6, pHS114-7, pHS114-11 and pHS114-12)
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CAATAAAAAAAAACAACATACACCAATGGGTCTTATTTGCTATTACCTGGTTTATTTAAA 3450
AAGATATACAGT AAGACAT CCCATGGT ACCAAACACCGGEGEGECGAAT CAGCGGEGECCCCCAT 3500
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as pSV1/ dhitthin st pBR38B fienking wegien) @ncbeantialy with !M’s' Et m ;r;f{,a Mg
Sequences, providsl a1di497p thagmenkpentaning; o 1.00J8p £30ioR g‘ ' | d20
ori.gi n .ef PpRAIL2.CTAls] Rﬁ?@d%éh"ﬁc‘!‘wt"‘alcg o't%ﬂft'ﬁ? OJ‘" an - cel |
mar kér, thE'_%H!ﬂEﬂ'Q:ﬁeﬂWG Bmeattpéﬂﬁe g @V?:Wcoﬂo ng e e@dg,m]apl ; e%%ls g{te ﬁggl

Celt" (1980) fopynitsetip Hind{ljpel *’gﬂ"‘%ﬁ‘g EPEADP ]

transcri pt ?'BHS'BW*‘WWP"S'Z%‘H‘F Y "Wﬂ(feggacﬁences i ncl ud| ng t antigen

sphi: ce ‘donor and spl’i ce acceptor sites and the pol yadenylation sites for
earky tr”%mscrl pts, are incl uded ,)9@ fromthe dhfr gene within a

1. 65kb BglI|-EcoRl fragnent. M@Eé (E pSV1l/ dhfr was constructed
byu rst isolating the 0.4kb BanHI P n’ent encodi ng the Sv40
origiin and early pronoter fromplasmd pSvgtl. This Sv40 fragnent was then
i nsert eqy, i Nt G fkPrgineht WERBRIDILSHCIIEdrSdnt UL1BTLY comeining thaghieqeding ¥eiothe s |

Hi ndl 1l fj"|’3arrHIA folnRORERyRlent ContEIfMB B8 GAPDE tdmmatorcffamergdmroa'ﬁﬁtewr?@wﬁ n%
sites and gal-Bami ligeivn of a PIBAEY/ fakbhent withe GAEPH \aste PiHIG }I'ﬁ%‘ﬁ‘f’ﬂ %}"é’

(Ml | i gan @aeDBasgati regioGictol tiiagprtion 9igeL ocing gegiondg i e SRR c‘ﬁgf"l" RI
f ragnent e ITbouhofrggrbdnts ceinber ligaled| Doe®r %Yﬂﬁ@ﬁ&@sﬁ%@-‘e@? t%’ed from pSV2/ dhfr and
i nsertedsi nto the above pBR328 pl asnid by substitution for the small

H ndlll-R fragment of pBR328. Th ﬁA a8 Qf these construction are given
in Fi g. 1. To obtain expression &E Fgﬁ}%{.} [dhfr-gB plasm ds, pHS112
and ‘pHS114 were constructed. (Fi Q- I was restricted with Bgll|

and-H ndi | excising the dhfr cDNA fragrrent The resulting fragnents are

t hen- bl ufft - en ed pvv %ag' LD a&%é%émﬁ .ﬁ{éxmr\gaomfa 1540 46! FBIRRY Hrstamammol-Skl

DNA ‘pol ymer, as imblod, GEGABIRENthe B laddpttks GintilhEhct) BegibBal) i
i solated f r alsssotaf% pﬁaﬂatﬁaﬁél lelbthophatkist a6 1o dgavase, invoriding |
to generat ¢ a.,, N n«cené Alndi-Ba frdpfh (ans IpREmeIE iwas ligalddein racsinglet stepyto the
truncat eg 3—bg6§£ﬁ. AP GABOW Bro Btemratghﬁntaa empioadled). 1o 8adhe SalBRantil fermipgtes {0-3
are then b' | i3 hioREJCEAS G2t fcokibiBs i BN ssxgITPIRBPHERSIIBRSZ2 In the presence of T4 DNA

: Ilgase
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Fach -gB blunt-ended fragnent is ligated into the BglllI-H ndlll restricted
pSV1l/ dhfr- vector to provide two 40 sets each of constructs, with the gBl
gene in opposite orientations. The orientations having the Xhol generated
termi nus-proxi mal to the SV pronot eEP OWF§ i82BE direction of transcription
bei:ng” from the SV pronoter to the SV splrce sites are selected and

deskgnated pHSlll and_pHS113 for th nrpg ¢3g51uag%.ggc&ﬂ,],g assette
mg:::or ct?r corm o Gbdtlence Lo %ﬁ%

respegcti veI ‘&

partjal |y oﬁ ‘P@B he,, i .s&mrrs@nmoarawna%w%mt

pr onot er re 4 Eﬁ teﬁl% a 91 D i Bark | HBHGT) PhodbheBBed pE RS PladhiaS €
fragments arcg ,1 ’ m?a 219! (Bégs Naturtd Qo7es 8FS:108) i Whick ehe¥SYidr Edwesponding to
vectors, 13 %M T8 Elbbzﬁﬁeee B3NSyt FERBER hIpCm t The pthii rpiagmitecoataiding the
the sane 0"11 GiSert AR GAPHAP bidin6terGdad taiinstoraragiorts rwas designated) BHS 127/ STiis (hlasmid
constructs @erseh Q50D Hareetbrrid D lybast Sk EITEViSIke ABHISP de-pop #-3aby2-3.Tee2-Pi2awra B82
are then t riggsi@s Tesisirmiams @eiorietally trawsind/0mbotdey €gu®)and deh Somlk YEPR Hpoufated
dhfr . usi ng ¥ilheo. 20 acdiyown fripéras phattserbpnce of 1P eb850w (120)- (The verst eris werepeliptad by
Material s advdtifvidtibro ats2krpfiy fon d0raie eledt Coantl resusperded in 0L s 'é?’Fb‘P g NaCl, 0.2%
sel ecti ve nBthnfr1d0abhiM iR TAIR)Sfrephly @ddeg aﬂmwb@,he { ”psmt'"

i sol at ed byTheesipere tgpelisted %@?’é@?"s " PR

plates. A n‘EHffHef\“ Wa'cﬂ%'ﬁ'éé’fﬂ@‘r‘@sﬁ‘%’ eﬁd?\ﬂ%‘t r%%%gh"g 0 prorfE Igell)sy
i munof | &or @%’W varitﬁignp o D)E h%an% | A¥drhnBsdii ahd analyzed on
pol ycl-onal - ant "3&;’5‘35 B ‘?f ﬂ?rc 1B Gpbe for &erganaIHUQGmGtﬁAh

cl ones, - pHSYY 12 ARDT 16 Hs9-2| vals @finpidybes Bs the primary
syQthesi ze 2N rBtQiﬁ mﬁQm?.Lreéoeat GbouPAaRY, Qo size BRPocB fTEIBEBEI N

t hese cel | s §‘ar be ngcosy si nce higher nol ecul ar wei ght forns
can be de‘f ec? after a one hour puI se followed by a 5 hr chase, as
conpar ed t 0,AARH (ARG ShoCPhrasior2itidn ahdB218%& of the gB is secreted into the
media- Five €S (pHAsII4-5, pHS114-6, pHS114-7, pHS114-11 and
PHS114-12) 17-The g&B 16 glybbprdtSid gBA waxipeated Sy hgpritiiaaion w@hm@'@opwfmﬂs@e%ﬂ@%’ from
anal yzed ,anghe gB0GiIng Gegins s S tretrssp ca reshivkiongBapi was deterpinegriogiihe Hindil & fsgmen @%‘@"'2

cekl. |ines, stphiSBidhidy spansmahaendinatbl.-280.A0tap show Q:ﬁ'q 84 cat i on vm t h MTX do

were initi al | A sadoec ibgaly at HEV-9 $trair)3335equgnces) oloR 18 at ed

synt-hesj zi ngraimgh Gleea/@980) 12 Bloblajaed iR+ Jages, SFH'° vec ' asg

i"sol-at'ed f rbwatphrdeiaégﬂf_:amw&jg%dz t?g;ﬁ’g?" ézog'ﬁsa"d gloned a}g

5 [ A piagHRLhgoridizg

Thr 1t abet) npﬁ%a et by o g srr W' ;‘Wm“'&“ﬁﬁg '@‘“" :

Pul se . chase% E@ m '°t a"a s ) ; B A e cmdh n
ge dth tJ ﬁhl gr sediBHaS2 é

Tsalodtyd By rebthidtion analysis

Expressi on ;l_ A xpressr on was devel oped as follows:

Partial Nt 3P [" g@.s c?,srn @grﬁlaéﬁa ser®lisoli 39 bab&do GRithevtiisiots olmastridtion tigests of
glu, -ala, ang @’I@r% ' AQ) AR Esii-Al piBced¥ffh thd. 5™-endl 6 BagénaR 0.5%kb Pothgall piece from
N-Ker mi nal  1,£07 0, Qdgid A TE6 SHbONOFRoF piéte\iom thé J2en.MhesCHagmedd hase teprs described
sequence de%%viobﬁ,ﬂ T @Bh&é&&&nypaﬁm’mﬁéwddhmdbbo thlat 54 geed sparned dwdee ?SRQ'M ffagme“ts
prepar ed gk @Yy \Ba 218Kt i gBdede hyshiondd iphaBEARR! derdtiveyAd Arepeing :-
region 15 anded:as Bintiied withie gHS203, 2/2.6e Nci-Xepb plone) prigrtae 3-o0re p‘r%%qraéﬁ“ﬂf"b—'?—
i nserting frepgriaghent,@bicas, indidated dnahe ghevetfigere- di gest [ on of tot aI %; res

t hese cl one§"t b a "‘?ﬁ‘? 'E :
0 ran

Wi th.restricti amoesndtaiericettction Bap ofAhe Pﬁﬂzﬂ?rﬂ&hs
al ., Sci enceedrkaf7inag SiceHS203, BEABKb Xpethel Hf

conpl ementargp2t anet rr@o\yseasqsmewmvmma'ﬂ s“ |

these cl onessiva® Sellih3n. Grbly gﬁeﬁs oﬁ: > gggﬁgg’;ienﬁrwth@h%m
pBR322 ( pGARLpseved H@WE&I-"B%D ?8?&5'? °ﬁ% d rgver 50 eRERSphotbkis dn@m
these cl onesPrenareflff| reﬂl(ﬁl dge lbces an Lse 5} e%ﬁﬂé"t‘l'l Bibts 8f rhARA Fom HSV-
portion of t3fer ‘B?fbff .sey o Ind G 'goib. Pine RCAGIcaesNinb Rirkdiar bt
Lo gener ate SRLITE) rﬁt orrrqr@ O o e o okt v o foqabond
the prom)ter 5 d]h BNI\ c&e.néiaoﬁaah AyEICs Asd wifled®y eIV,  b)
resection wit f#f SR, ftﬁ@&smmaghaﬁ&m@tédm K5g\PDHver® gliepaged as
region (3 -t qwﬁmi @,rs,g sy r\eaﬁux fsGited ficin NEVER infeitbd Wdro bells d2hp miter infgction. Two
addi tion gf fobes! thB @6&; XNt Shhal Grhgionblgr® Mé billacklitail150bA Srheh et Niul fekgajent both
fragment of %,,d, Wlin IR HRINA GFi310kL) (e BpeCtBd sizcnd represanfationfrequanayenpegted ferdhe
ligated to the 350kp. teatiriivabethd 47DispeliuRihe! fragrabnt didedt bybridiee ta the s9EIP Messaghe
resulting 1,061bp Hindl Il fragnent was isolated by gel electrophoresis and
cloned in pBR322 (pGAP-347). The GAPDH pronoter fragnent in pGAP347 was

| sol ated by cleavage wwth BanH (within the 5 pBR322 fl anking region) and
partially with H ndlllI (at the 3' end of the pronoter fragnent) to provide
a: 1,407bp fragnment containing a 1,061bp regi on of the GAPDH pronoter

regr on and 346bp of 30 pBR322 Thr S procedure utr I | zed d| gestron of 50ug
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A synt het| © Hndl | I -Xhol | adapter nolecule containing the codon for the
initiator met and a Ncol site for analysis was synthesized and had the
f ol l.owi-ng' sequence: 35. AGCTTCCATGGA AGGTACCTCTAG. 40 A third fragnent was a
Xhold -.Sacl'l- fragment of 1,1 87bp cERI7§i%GRIhe gB1 coding region. A fourth
fragrrefnt cont'ai ning the GAPDH term nator fragnent (approxi matel y 900bp) was

i sol-ated by Pahd 2 Bamblissh SEHb i1@V-10kn n e”e
WTh its” 3con§dr%ﬂ‘bbﬁg§r§'r tiﬁ‘&ivﬁrépécﬁg fl LF?EBH aﬂ? o Q’E:;Jﬂg dq a{ehat
i&éﬂrs&bﬁ (st i @ rt é‘?’B ter |

a por:ti on  eith thé\§BICRAY, DYA Q@RS anafysis B
The two:fr agThé) setuanadoflties frag@aitel shadg ek Reiswsdy TEBRAR clGding?h com

45 . %A%A@A@&WﬁTﬁéﬁ@ﬁCﬂiher&ﬁnimt bna/€ fragments toget her vm

cl'oni ng vector were ligated as follows: First, the Xholl-Sacll fragnent (2
pi canol es) bk ted to 100 pi conol es of each of the two adapters

(Hindl 1t -Xho@é—-gatl | -Sall) using T4 DNA |igase. The product was isolated
by..prepafative gel electrophoresis in 1% agarose, providing a H ndlll-Sall
fragmanf" ‘The HindllIl-Sall- fragment (0.25 piconoles) was ligated in a

siingl e step to the 55 1407kp. Badd oHwndl | | GAPDHdproqptgr fragrrent (0 1
piconpl'es), the 900bp Sal | - Bl JEpnichat o (0. lp-pnconnlces ahdo0. 02; _
pi conol es of BanH - di gest ed & poFhgt Sed pBR322'z§ Ot B Pr c& of T4 DNA

|i gase. 518 O:EP Q, 175 787 BltCFhe’ e ggoye regcti on:;ttr@d@c:t\,\/\&&msgd to)

transform E. i=:3B101. Pl &S0 ds- <entaining thegagsPtE Bl @hed in pBR322
wer e ‘i-sol ated tanél'ut he cor re%‘ﬁué’l £ot ke sequence’mngwgeg bg gNA !
sequencing. THEs @ asmid wal JHeld Hog&ted wi th Bandl Gand Ghes BanH '

cassette fragrgnt $ontaini ngf3KeyRy pgnent anduG‘ﬁ’Dﬁ nagBlsa3 oby regi ons
gel..i sokated #fid ihserted i osBantP & gestied, p&dﬁ)h@t‘ageg'nitlt‘l Plasmid
pCli1is a d@gva@3ve of pJﬁlizzgw(-Beg , Naturel\g9 83255"1(31)‘% n whi ch

t he“regi on corwes-pa)ndl ng tobadt &i1d g.pl asmd-p 'épﬁ%r rep'I aced
by *pBR322- i-n p'ﬁil/ £ The pCLE™ @I &hsd Lont di ni ngrtere 1~ nsert and
GAPRH promot ergand@ t er mi nat @ felff pfs vas desi gnBiall R 284.0 T8i s pl asmid
was-t:heff. used $o €3 ansform etﬂye'a'S‘P strain S. chEyi 84 ABY331 (a pep
4-3,.leu 2-3, Feu-112, urfds5d+di s 4- 580 éargfgm@ngs.gxege initially
grovvn in 1. Ouokd eu- nmedi BE3nd +Be 50m) of YERD- | goctl| @t edl @0 with
0.4 and groWd BB ther to @r@b¥yrPedte of 1-3 Bt B5DID (EZhJ)u Tha yeast
cells were pel';getéﬂ by centHﬁgg@tﬂQng‘%t 2Rkr pmfm"&ot?l.n,aﬂ [Brd] and
resuspended i nE50 M Tris HClo, -anr-B <150nM NaCl, B.7290 &g o >§1@o 1.n1\/| EDTA
and:.freshly a Om\/l phe '“' fﬂw fonyl £l ugrlge'-’a /' :
pepstatl n. Thes c Is wer e Gﬁ@d@nd then r 833 pe wal 2 aavol unme
equal to the gackes cell voth:g Bt 8hE sgmd buf f &3, AB sagudl” &obune of

aci d-wagshed &sTDeads (di gme%-og4g—0 <5t wag *FIdET g *thegyeast cell's
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15 di srupted v& t exi ng ab-'[cer oxs 1Onitn totglgd ugis i nt drval s.
The tubes dvveﬁg Cgﬂrl f uged FHE neat G514, OOOXg Ség]ga% ghe !

super nat ant i spl ated and anyg y,‘Ze@_’,‘b:g msrbs pgl Bads ybam de geloand . bl ot t ed
onto nitrgqgel | &1 ose paper «f prryegEen g ¥si st(élirﬁet Nak .o I?.ﬁochem stry
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primary a y®4<EXpressi o Leaific e rvedq at
about 44kd, the m@ expect oéj@enggzO frag%tﬁglgﬁagcsg, cltoni ng
and characterlﬁat on of theSyfg #ele. SThe dene f8e DI §EHrf& nagB2 swas
| ocat ed, by hyHpi digation w HwiSpe ®i g%‘probe@,@n{é:eﬁ .3 25, the
gB1 cod’ng re;gi o As a fibslosten. &&estricti Mhs2da dpnindd for
the Hindl Il HTfragment of HOZS &%&i & 833 whi chcspa%*@pogg)r;gl natles
0.28-0.39 as ®howx i n Fig. - t;au*@otd:ifbr’ary 0b «RB\b 2 (st % alan 833 :
sequences, clofeddnto the [:;a;r%({jg;/;gcﬁ);'i 47,1 Peébrisd 8 dmar | Gene
(1980) 0: 249)2(old ai ned from w:]ngEs:ga:§ey, 1g3i%i 298 LAtk Bniwversity)
was generated By & parti al &op B?l-ges { on of ther-\nqg-lg\lﬂggmj wlBhed into
the BanH siteg;of §he vect o§13h®JbbiaE vas scoeen d «icor pl aqges
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was pi cked and the | anbda DNA prepared and digested with Sphl (Maniatis et
al., Ml ecular Coning, Cold Spring Harbor Laboratory, 1982). A Southern
bl ot anal ysis show that the gB2 informati on was contai ned within a 4. 2kb
fragmenat. The Sphl-digested | anbda DRRONFS 787 §dt ed to Sphl - di gest ed pBR322
and the mxture used to transformE. coli HB101l. The appropriate

transf of-mant was sel ected by restriction analysis 35 and confirmed by

Sout her'n bl ot anaj;ym sr-aThree*BNAoEmces dromthe 1 ene were uged as .

probes to Sout hertp*ly abs &f Fo&t rd &8 dB =& gest s Bfe Hindl Il H £ragnent,
a 0.93kb Pstl-Al :Q dedTr FIBhE e 83 df the § ,_‘-’};1 0. 54kb Psd - Sal |

pi ece fromthe cmtgalg;(%l gL and 2. 30- gklg Ncol gI'- ce fromthg 3'-end.
Th : . Y-
e Lieonent s SE8 iR st s iy NE?%@LL?' fragnegt e 40 of
>.6kb and 2. 75Kk e+ w3t 9 pe 2 tive @s t
an - g in a erivative as two
over | appi ng fraggeniss.+#*re ‘end | © G\@iﬁgﬂl ned \p/fth-r ngdHSZOS a 2g6kb
Xhol - xﬁ& "’g| oneg",_.}l n AR Shd QIR I adj aRE8 %gkb Sphi -~ gghl
T et ST BES B G EIR e, B e et
restrl ction map e %%b g*b6§'§h§m%ol fr agw@ntowhi ch cont &ns the
5' -end of,4t he ge&ﬂn@ﬂ&ggﬁ JiBedrsh ovv.s a?égt rﬁ’f:tlon map Wi ch .
ISnC|Sg.|d|eS tsge ESE”:@ IS%E:‘E;%]CM SER le’aI | ko hgé ?/lestsmal:t f{’n ZSltlas
marked by an ast@ﬂgi(,“}:g cgrisﬁ G308 tBen t he TN d5quences of[®BL and
t ngch we épared by re £oct|on

gB2>"Line Il showsr®h
di gesti oreoof pHSﬁ(ﬁi%Dﬁf
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;
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n — o =

gﬁ gﬁreparaﬁe E el ectrop BS| s and

el ectroelution fEIZadtH aﬁar,‘_’;) ese pi Ege re used to be

Nort hern blots oé- MIY/- < xBed Ver to map preaclaely t he
| ocation of the gm%?:)gﬁglbl sndicat es the « re:f:tlon of trGis8ription
fromright to Ie%tz Liter V@ abdGt Bis8 DNA f&iFeB s of pHS20@ 3i ch
have beeﬁssequengq;j;ou;fme Jaget ﬁ(:';ga(i:"l’he st alptxpf § he DNA seqeewge,

nucl eotide 1, foo 1+ w=alis® rnOW bg the arrow. Jowerify the Eqdﬁtlon of
the gB2 gene, thgwd réﬁﬁa@nﬁl Ed&ldb&a&ed on BixgS @mre prepgreg as
probes to Nort | s vSAS TN sol atZ@E $r @n HSV-2 | nfeeted Vero
cells 12h af t’arcmgeau@n 15T\ E&tokﬂne prdoesoth-e 850bp Xhob = Snal

f ragment and bk ]ﬂgtﬂ)pugrﬁl <t.0<NruI-<.‘rga§reﬁ both hy@r§dized to
an abundant ”@(ﬁ The XL tEL 5 ze B yPpkbsent at i A eraguency

e Reg R A BELA A T,
conpari sen of t#E @@,gndgﬁglg s@shiGtion @S Sone of the gasgriction

sites are conselweds hetwe ﬁ "E spaxPes. Towearr $oor at e furtﬁ&rq;the
S &TDE

I cation of the 3323'95’;&.@@1’ & with E3E 9@ gene, DNAZZ&uence

ysis of sel o3 ene efer m ned. The*sequence
of the fragnment grgsgﬁ gzgol E§g§§§abl GV%§£|§I ng a con‘pﬁr igon of
the sequ®nce of 4 of = QB2 NG »gB2 for Geker <t han fragmedt PNA a.
Table 2 ~~~~~~~ oS §£~§~lﬁ < BIBEBAB  0ZIZ Sew Ve wo
Uuo.o 0*Q 0 :<=«< * < O <HEU 0- % 0-0 wow=ou
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0v00 'D4CC C 0 regioms or gpagesphayg(peep, insertpdias requigedytonl 0 C4 to
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1-1-1.. 20 trdgment4d pBRd2DW gblerdte pHB208. See Big. 11. The Pstfditoat the 8lénd bithe §dnb, 1008 to the
CFLuU -_U' R right @6khstream{) of téNrulsite, wal chddgéll to a(Hirdiill sitd bPin vllro mutagenesis in M13. A Hindlll

5~-~~~ ~ta-Pdu fraginebi of 3:9kb Was BerQindeetsd/into(pSY1 which was obtainedl by digestiort of @Skndhtr-withC
00 s ‘0" Hmdlll and Bglll. Sep Figs.~1-and 11. fFor (e conStruction of pSVi/dhfr see the sectloo 0@8ded4
T "Expressxon 40gB1 in mammalian cell§]' hemsingeforefar this clopihg step pHS208, was*cut withPvull and
o 25 1{49 end repaired to blunt. The molecule was thepogyt with\tindill pngl they1.9kb _lﬂldlll()]gwgfmmem* 4c
0* 0 0* 0 lselatqd_by gel electrophores:q_LWu%ngW/p_ir wag:cyt withy-Bglll, repaired to bignt, cut with Hindlll andx o

0 . . the- 48§t<b Hmdill—( __g_Mctor fragment isolated by g l@@ctgppbor%gs Thefse MotMQmen%swt
Vg~'.-‘- _,' U VQJSSKW ted together to gene %’10 the expr WP'WW U *U *

* g 4* 4 Plasggx 10 s d ecty ltj) transform C cells. Expression was detec
W LW \:;\c/). noﬂuore,gcence usmg a gB specn monoclonal antibody, F3 A/B, arLr also_using a commerc xllé
' ;u%blg o|yclona| anti -2 antibo DAKO) as the nmary gnnbo were coated]

_ E;C ﬁtﬁe momﬁ:ﬁgﬁﬁ:tlbody of cell culture mediu \69@ lﬁ Elgd atds, then bound B2
;EOOU- 0 was det the rabbit ant| Hsv-z polyclonal antibody (DAKO) foIIowed by horseradish coﬂl(xﬂj'«.\ .
LO = LA0-; &Japanhrabbl&
L ,;U ‘5‘5‘“‘“7“‘“For‘CH0“ | trBerormatmn plasm|d pHS210 was used alon@“'_th a second pIasﬁdfdontainmg dhir as
o oa selectlve marker in a cotransfection protocol. Expression was detected using an ELISA assay in v which
L EL!S_A plates were coated with F3 A/B specific monoclonal antibody.

o '---Glzc’oprotein D.
- '_5'.Mater«als and Methods

C AH DNA manipulations were done according to standard procedures. See T. Maniatis et al., Molecular
L lomng Cold Spring Harbor Lab., (1962). Enzymes used in cloning were obtained either from New England
-, 45 Biolabs or Bethesda Research Laboratories and employed according to the supplier’s directions. Yeast were
" transformed and grown using a variety of media including selective medium (yeast nitrogen base without
leucine), YEPD medium, containing 1% (w/v) yeast extract, 2% (w/v) peptone and 2% (w/v) glucoss, and
others as appropriate andlor detailed below. In the case of plating medium contained 2% (w/v) agar and for

© ' transformation 3% top agar.
- 50
. - Construction of yeast expression vectors containing synthetic DNA fragments coding for polypeptides A and

. B of the gD gene. :

o Nucleotlde sequences designated gD-A and gD-B based on portions of the amino acid sequence for

s5 glycoprotein D of HSV-1 reported by Watson et al., Science (1982) 218:381-384, and employing preferred

yeast codons, were devised. The gD-A sequence, which encodes amino acids 253-283 (corresponding to

. amino acids 258-288, as incorrectly numbered by Watson et al., supra.) of the mature protein, was as
. . follows:.
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10 _ " La ID U~ "00 0*0 4* 0* WJ Lo VU < *< <

U 4c t- * ' U LOLa L*O:

) . o . 0 * <* < 09 0 *
g_ _ 0* ;,O.uO 0*0 0*0 0*0 0 * to -|2*4 10 -CC
0 -0 n EJ 000* who | EPOI7BE8TBY).  <x.< 0*0 U |- i
ISR - v WCJ’EJU LoO | C4A* 4 - AD:O La( Lo W U *L)iDt W i
U* L~ 4% 4 U*nu | D Rroc@ssing Pite LS tCO_ULhJ* 0 OU 0;]( '
4*4 *I-*sLm*O der< UWL WG 4*4 G|1 0' o* "
LOL*) - ValPro qASppysAg@LeqPr r euSer uT 0*0 U
iL 4*40*u o *.CC GGAT il'GTC EEAKD vV D#
4% 4 4g %c. - CATGGGA.@CCT@ Ag% TTTSGGGT‘l' écc s@cr-f)*l
‘to 4*4cto%) U - C4U
<0*0 : Pleu@euA ProGluJ?spProGluAs er Qﬂeul%%%l@dp?rogg 52*% ot 0*0 4*4
W U Jr UEE TGGCTCCAGAAGACCCAGAA AAGACCCA' G630 9c cC
-cc t 25 i GETEL] cslfsw.,; ICTG gzggggg GNA%%CT@CTWACTATTCAGCT u. -

*.Irte Ui 't.ao_W Wto
W Wo * SgDWe g8 sequence, whigh en@ges arwnmclds 8-23 (oorrespondmg to, 6\«10 %8as %&U&O
~~~~~~~~~ “trchrrecly Mimbered G\WaiShn @) alc@upra) of thg majure protein, was gﬁ°"°W§

ED*LC4 0;—4c*viw 1= FeU u < * *S to>t 0 -C*< |- *W- U
*4 30 *a . -*5-
FOW 0*U - LPéecedsgugSite 00V :*U 00c * 2T L-C:ll 0a*

- Z F* F_ . } ot ] ¥ ~~e———— .
YV@/ _ S ValPro&euAsprquLeuLysU%@ags ProAsnArgﬁleArgGly V\grri“ D
-~ "W toU i-el5'-®QITGGATAAAAGATSIET GCT ACCCAAACAEQ %Gﬁg G< AC *0 -
*1  0%0: 4*4 CATGG@AQCT@TTTCTAGAAA CTTCT c%qgcggcc'r'rm’r AAGTCTCCATTC 0 *to 4D

to+< WK *o*U Lo FOU ST T 0 W
- VI . 10  OemleuPraOP § 4 L4 Tl Uover, CUL) FQ t
*0Qk: 0*0 - Uur GACTTGCCATGA é’ c 10 4 -~ ' UWV-4 *4 0
ViU <AC., . CHEAAGGETACTAT chBcP G Bt to W
Zoe . u’40~~~= SR LV zmest- |- < k< 5ok
C'VU : W<V<C)** Uw 4
T,E I :\" ~~~~@ nmséd: orfQes %E inclade<a KpAJ cohg¥ivg gtnd ptjthe 5'-end and a S |I si 3'-end
" a lFl. J)o.ngQiaH thevl%turbl\bécretedxwmude begins after the LysArg P{gfee ssnn %125
bt W EQuedds Wl Addiication loDihe §-end of the naturally-occurring a a-factof sea y and pro sé}ng
L = C. U U’E;bhal kbggence, whife-te nidsification consists of a delefio o&W *géy-ala paj placement ofa
0 "AC féucine by a protihd to gfeatqya Kpnhgsitg in the aygleotige qSh "-ond fea t\x/e\?clze incidddd)

0% OUs = 4 * ke \@heatioget stop codons, OP and OC.  x
. ~~~-C 4CL Synthglic Dl\m frag gments havi gt pe ncps ;ll_Jst described were prepa\=ed IH syritﬁ‘esrﬂiﬁg overlap-
bed by Urdea et al Proc. Natl. Acad. Sci. USA (1984) 807@!417465@51!!9

W - & <*<C p.ngﬂsg.:Nl{)sewr!g@s as descri

U* 0*0 Us. |the Qj\ownoraml e,thod of Be ) and aruthers, Tetrahedron‘lﬂetf (1981) 271 “o7tI859-1882, apd

4%t 4 a »\wmng and igang ! followi %n T C C--0*0 L*0 O*

4 - ' h frag "% 6lows: 5@tt<9 10C0pmoles of each segment (@xcept dhe twg
— nen at the 5'- t we horylatefd with 8.6ludits of T4 polyndddbhddlklr\p;e),@lgﬂ Eppland

0*- (4 Un |W

uf‘lear) in 10mM- dlthlothl'el‘tol (DTT) '1mM ATP" 4lddiM MgClz, 100ng/mi spermidine, 50mM Tris-HCI, pH

' 40 7.8 -{total velume: ‘201l) for 30 min at 37° G. Additional T4 kinase (5.6 units) was then added and the
reaction: continued {for 30 min at 37°C. The fragments (except for the 5'-termini) were combined, diluted to

40ud with water fol!owed by addition of 60ul of 1M sodium acetate, 12ul of 250mM EDTA, and 5ug of

* nghml po!y-dA After heating for Smin at 65° C, the 5' terminal pieces were added, followed by 420ul of

qanol {160%). The solution was chilled for 20min at -80* C, centrifuged, and the pellet was washed twice

;ih ethanol {1 00%) and dried. The pellet was redissolved in water (18ul), heated to 100°C for 2 minutes
an d fen cooled siowly over 1.5 hours to 25° C in a water bath.

The sanealed: fragment pool was ligated in a reaction mixture containing T4 DNA ligase (New England

B uabeg, 1200 units) fmM ATP, 10mM DTT, 10mM MgClz, 100ng/ml spermidine, and 50mM Tris-HCl, pH

/ Ss (30u1). After 1. hour at 14°C, the reaction mixture was partially purified by preparative polyacrylamide
é (7%, native) slectrophoresis. The DNA was removed from the appropriate gel slice by electroelution and
=thanol coprecipitation with poly dA (51.9)-

D-B fragments were substituted into a _E_IISall digested

Afier assembly, the synthetic gD-A and g
haclerial cloning “plasmid pAB114«EGF-24, which plasmid was prepared by cloning a mutagenlzed
wsmont of pYEGF-8 into pAB114 (see Fig. 3). The plasmids resulting from the insertion were designated

{14aHS108 (gD-A) and pAB114aHS1 10 (gD-B).

Tho gproparation of ‘pAB114. was as follows: Plasmid pAB101 was obtained from the screening of a
rancoin ysast genomic library cloned in YEp24 (Fasiolo et al., J. Biol. Chem. (1981) 256:2324) using a
.. . sue 20-mer oligonucteotide probe (5'-TTAGTACATTGGTTGGCCGG-3') homologous s to the published

A A
BE g8
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b

so4 | --. In o O* 0 * tgo * 0 SO~~~ 0 .
Vo 4 N to 5S 21 EP 0 175 787 Bl Table 2 A conparison of the honol ogy

bet ween the DNA sequences b 5 EP 0 175 787 B1t hrough f of HSV-2 gB2 and-
HSV-1 gBl. The top line of each conparison is the gBl sequence and the

nunbet given is the nucl eotide base pair of that same sequence. The bottom '-

line is tecfagesrqodiag md ”’@BZ‘"‘F r"ﬁ ffite . Abstrastsn(1981) q0l9 SroRgs Harbos pessting érethe
been i nser'\f“é?f“'a’ss' 'as““d AB11 was °btai t"lgﬁ@ ﬂﬂi’ﬂﬁ t?rﬁiﬂ region of
hongl ogy. “P 'P? 'fé °“ thecyriique EcoRi -
gl ycopr gt eﬁ't?l concentr A - 'd e‘%’B‘ ‘dadli. snq thenq

in CHOC(E' vg l%a-gt? ?c?ﬂgl m Q” asmg t ';ﬁg‘zp_]_ 0 'F‘one '
or cot ran

PHSD10 vaseare FJ FoK rfaﬁ fe il @ l,;nne?asgq '“?%ﬁ °8kb-
Nrul - BamHlopifs a J!Jsﬁ‘lﬂ!%gﬁnaieg pABIE3 I%sntu@ pHE18 wad Eco eE
site at ol IR aad 1 ligaked H Gini@RD Atter Lighdtibn With ééamu rtha.laéu ﬁ.g, rul

site, was cﬁha&gﬁeda-taetoagddb elgrhdnt b ol-birifibdTandl lighted mﬁmwm& ﬁadlua

Hindl 11t (amivahdfbaerattatiaiine phddftatasess pidasde pABSRI Wik coritdie dDISbﬁbp\Bﬁtthra%&t
obt ai ned lprrykigysd-factor gohe.pSV1/ dhfr with Hindl Il and Bglll. See Figs. 1 and
11. (For t heTheamepartimtaf pMEGT8 p@\as idivive: /s exthbtivessegpadei forhuneaehidimiak proethsacton  Of
gBl in tearfR@iwes reesaled "anth digatedntoctABE) (dsenribachihove) | whieh rgd SeeapprpidBSiY Bpmpletsty c ut
wi t h Pvul |digepied with Hindffeand Sall tp pfedyoe®@4B203. Teddindill sifthfies wifhinsthe, B'wndhef shet dfeetorcgane.
with Hi ndlar“F “anﬁeft' [RAUNCY |M3S. H?sﬁ'@dl ‘Ps"‘g ‘{PF‘(?H'FF% "“Ik?'&gﬁ’érfﬁs“l"% plaseid Wagy dg%@l"ated

el ect roph s. L| kevm sg Svi/ repaired to bl unt,

cuwi ' e T s 'R?J"‘ﬂq 'e"g ey %ﬂfs sl nen e by
gel el e%t r%tg % s S |ate aratiy %cﬁ or SIS an a ate If%lltlp g\ 8
together i JRASERIY o Qﬁgﬁ i f_;%ﬁﬁah. é’é’ re 0 ;8

used dire ﬂye

munf | uor e%&&ﬁ&ﬁc&ﬂ&in&%e%a 5:9&&' heCrustl Q@fﬁla %ﬁ er% Jj _igﬁ

USi NG 8,5C QIETBY edid! dnif tRANMrnsHN ﬁer@%l)é&é&ﬂé d o lainpibiRY ¥ nsﬁﬁﬂe' Bﬁ Yror(u W@n it N
primary anbdidkatdions (desiBikied PYEGIES) wie 1€dQ6 BirRm\dakt ABNE GEABHSS: MAR, p Eapbt
Sanpl es 0ofs, e@kl11; UlalsW2enigRsHoLdi- Y\BINIE, aRdit@storrants SeadcRd b&b&bme.“tﬁﬁq;ne Fpad gB2
was det ect edpidntid pCE is! AbdAvatveaor HJDBS- Boghe) Natdre (i@Y8) 218:i0k0where h¥\Kéglon fdativeaned
by hor ser adinstuaceddn plagsitl @MBg Gas bantroplabd by pBEIZ2. B pC1/1 plasthid Ghidbc gdnbs for both
transf osormetnpmmmpésmceohn d&de(ratatophysed al ong with a second plasmd

cont ai ni ng dPiasmich pARH 14HGE 4| was geperited by rRngn girb meutegbreeis ipaedyrepwhiichodieleted the
Expr essi orsequanced sodingt fedthe glurplp rreceRiing3agiersio de d-factoripastey. Plesnitph pAB 1A eGR4 was
coat ed wi togtajped W'B'%!f)écﬂiﬂ Sall fragment cbdEGF Brrontpjejeg,the effagtetipadet G fysion yas cloned
Mat eri al s "arPBaQVEV‘ dad N°|a"°E)NBA ﬁ'Pﬂl‘?Tsﬁiﬂdaq %S Avxﬂl"@e‘!}o ?ic‘ﬂ'ﬁ?“él?'??g;et B"’EE'aﬁdar d

]

pr oceduffe & k= éc?"r;égg ;‘%Q}C; “E??AC Awes Y an prifpgg f?[ %‘3) nﬁg S
Lab. 19 i now fr .
4? BI ol(ab ° e%%@'gdﬁs é’a"Y‘tE E%f’ézn ag%rr;fn 'q Eiﬁ 'fﬂ m °°°" “d an .
uppl

rsredl aI ?r I ébg.m% m Saﬁ éﬁ a‘.%, oa Lagé a{%h% qobled 'agnﬁﬁ?" EZ
YEPD med %aﬁomuam%u n&hd B/ea / Vi msn Bhet ;{ m (RRRII0 s ajggj

(W v) gl uGhsei4.edoOt hers as appropriate and/ or det alled bel ow. In t e case
of plating nRetbriy RaN toid Bfthe BariMWBaMHPB:MeR DEpABIN 4<HS 00 3f FRBTHMHETIOIPEES BiBe
agar. so Gamsfor ¢iGA iadd15a6 byse psits ErgD-B Ik exvisue idtigRedint tei uniguegBayn siteatf pC1/DNA
f r agmendss The thstitngfeapressivh yqreps watke designaetth YBS U9 férlyd-A appes1e0 folgEB.cot | de
sequences desi gnated gD-A and gD- B based on portions of the am no acid
sequence f Expression of gD-A and gD-B polypeptides.

Plasmids pYHS109 and pYHS110 were both used to transform yeast strain AB103.1 (a, pep 4-3, leu 2-

50 3, leu 2-112, ura 3-62, his 4-580, cir*) to leu prototrophy following the procedure of Hinnen et al, Proc
Natl. Acad. Sci. USA (1978) 75:1929-1933. The transformants were grown in 1 L cultures at 30°C in
_buffered leucine-deficient media to saturation, corresponding to an absorbance of 5 at 650nm. Yeast cell
culiures were maintained at saturafion for an additional 12 to 24 hrs with shaking at 30*C. The cultures
were then harvested, the intact yeast cells pelleted by centrifugation at 3000 RPM, and the resulting

55 supernatant media filtered through a 0.22y Millipore filter. This fraction was then passed through a C18
reverse phase column, constructed from 8 Seppak units purchased from Waters. The bound material was
eluted with 30 mi of 80% (viv) acetonitrile, 0.1% (v/v) trifluoroacetic acid in water, evaporated to dryness
with a Buchii RotoVap and redissolved in 1.6ml of distilled water. This material was separated on a HPLC

24

A



‘555 gI ycoproter n D of HSV-1 reported by V\atson et al., Science (1982)

218: 381- 384, and enpl oyi ng preferred yeast codons, vvere devi sed. The .gD A
sequence, whi ch encodes am no acids 253-283 (correspondr ng to am no acids
258-288, as incorrectly nunbered byERIEDTBI®T al ., supra.) of the mature
prot'er n, was as follows: 22 EP 0 175 787 Bl Processr ng Site

@ &ptrde was collected and its

5, CCTTGGAM CCAGAR VAL ALAARGS (kP d\ ELISA assay using rabbit
CAT(IBGAACC'|'W|""‘:!r 0y :‘; ACACT L LlbalidahiF'st %—B peptide or partial gD-A
Pi dQ uLeuAlp&b"F el .79_ ey Aloaleasd- Slokh UAs d from Vega Biochémicals.
CCAGAAT TGO PR R R A A A A Tl s ﬂ'&%ﬁﬁﬁ%{;ﬁ&@ﬁ%ﬁf&mﬂdw were on
GGTCTTAACCCASL e Jal Kol fité 0 S50 Aing AfTgDR\nkc Terl df geayCiuliure
sequence, 'b so_ga,n gs@grdmonafatme Rasiliity GF@KJr&SPY A Bilatigelyl hod pdriie ca fragiient of
13-28, as i NGEkih Ghd ke)sebtbtish A6 foabtteldiisingan @tactar axprossiop vectdy. of the mature

protein,. ‘was as follows: Processing Srte

Val. ProLe%sMaﬂicharW ptdre tigkl
s

CATGGGAAG T CTTCTACCGACTGGGTTTGTCTAAGTCTCCATTC y
GACTTGCCATGATME[aa’ﬂde TORARCET AG MAPrRiyAgScYrTing gD g%‘%g%ﬁ%sé@g Bé’h aﬁhg e

sing fragments of the naturally-

L

% §| e Ck‘-\lch
i gacﬁrégﬁ\em

tﬂ
dcihe 11T8s obtained

Hhowse @RS ﬁamecB{ar thé bhRkction
bt Qianed ant/bi tResyfthetic dihkars

COheSi Ve enekpessset iraggilutasty dn zﬂ?& ”ad%&?’]‘m'c,‘tﬁ AP
Tor the nmt tmomests et WS\EY s predintsthe, £69 sgeen

The 5'-end Uﬂs'@a@'l?d'éﬂ RiPfe erfhgy Pgn
nat Ural | y- ot‘!@\ﬂﬁ“?rﬁ oo clong gﬁe {) '%;f?
i2e theag

wisem Dr. Pnorit was purifi
S q uence, t ‘ hBﬁ' El §
o ﬁbrﬂ&t g iisPddsi®s préleifs il @ogion Igordd regidnipandn

parts and a°;r;§ f:n"
the-nucl é %f % ?M% nstRBR 2% [bxSru3i0R Veors IYHETIBS pYHRB16, pYHS117,
escrl

transl ati.on §ﬂ§ A ,fg,ﬁg;l.oq;e fistor 6acplésrhid ovent s havi ng t he
sequgnces | ed were prepared by synthesizing overlap- ping ssDNA

segiients. as gdagtdibPadvlgibrdea et al., Proc. Natl. Acad. Sci. USA (1984)
80:7461- 7@65‘0’51‘0“1‘%? phosphoram dite nethod of Beauca and Car ut hf?{fé H
Tetrahedron Lidshid pViBR19 codibind &BOg0L 862 ,in aralyceraideiupie-Fren "elqe qg?flj‘s% pPH)
t he . f-ol I oW Rgoressibilbdsteita slonelingo e BiikI Sitecnf 1! lesgdhad hp@inthorP)a s hi 1S eg\%e
100 piol es of TactARmHyeEesidesesstie weheoststedeasnigiors: Hios Froment ‘"8'°n'? rf’aS

phosphoryilss:hrssdl imilatd¥ bBlo@: uni t s of T4 pol ynucl eot
NucI ‘ear) “don 1GA. damtitindit Bagment (‘EW‘PB) commﬂa\ﬁis plﬁgrﬁﬂsgé E‘%%gﬁ"x} ﬁwbm

sperm di-rie,. Spwidteri s- HCl, pH 40. 7 é‘ voI 20u|) for 30 mn at 37
C."Addi tional gg%ﬁ%:ﬁg‘:@ ) ?rt‘gg'?ﬂz JEA gpd the reaction
conti-nued: for sto® with BEmAI. The 3. MibYesulting
wer-e .conhi newesedﬁ"fgﬁ‘f’ "ng@ﬂ'g%r% - ﬁn h tgie J?jé; e‘?"m aﬁ(lst\ﬁtb_fﬁ' Sphatibe-tast pofr
1M sodi unféac® was isgigted pol y-dA. After

Zeat i “g ! I %};F'PP 1l d) Skt bropatdd® ek omﬁrﬁérmueélmdoa@\@s& (&é%érfbediﬂdﬁd with BdniH) foliavel Py

sl digs Bs 140R iop kr&finehDdontiting 846bp of pBR2, and 1061bp of
rifuged, - §00g Stlo f‘e?%aé/@oﬁaté&@;mgé GlebidpBcesii t h et hanol (10063 and
dr I ed The, pel'l EbondRidneH ipBARHAY @6ls asfolms @dee (chiBnding USeerpligtionoSetig (loct3e3po. Sled

m nit es -and- thgpusees,agessl owl y over 1.5 hours to [err |nawater The
appeal ed f ragﬁnpjgpoolamﬁasl isqkaddeftom §. gerewisingt Yoes W‘Rt ‘?' ‘1‘? gﬁg@
| i gase (New Enghirsited asing]AMVIO@rse franseriptaberavid/&r Eoll ONA-Ro! _m“ed cDNA
100ng/ m - sper rhl doudle-surdeds PN Miplpaylorysing degyypucisol sdﬁi Ta‘ jo%{?s" A were
[err], thesreasdsiaomalei it poivedGrisiisd pBRI2P 3!‘4 EPr‘i“‘Y‘ '8’6‘ rﬁ‘ed by restriction

pol yacryl ani descgedled(blvwiovmvm%zft'%l“e@?‘?"i? &
t he" appr opri atendeputieasp mappingyand| DA SpeaY ee ° e nlrl| 0 g&g ggr Q,utwag r:gya for

with poly dA (Bmythe PA?‘t @pe 98‘?6‘?&57"5/"9) f??@'"g At r'r"é“ | c g A and gb-B fragnents

wer e SUbSTIt UtUN 1B andhrky SaLb %5 S e ool it eigbston of i
pAB114aEGR" 24, on El éP;EHaﬁHJCIﬁroWZB agerdingasiBlawer, bt abf
pYEGF-8 into pYbd Py e n e fnﬁ Wehst NgaPbHOEBIG Esedues@s twern
were. desi gnat e l n scrae i ibrary ﬁfhdadaﬁ%m jp&QAF( gﬁ‘hB)reast GAPDH gene of one
of these ciones was subcloned in pBR322 as a 2.1kb Hindlll fragment (pGAP-1). The GAPDH ;:rom:te;

55 reglon was isolated from these clones. A Hhal-Hindlll fragment of about 350bp containing the 3 psooolg
of the promoter was obtained by: a) drgestton of pGAP-1 with Hinfl to generate an approximately ol:

.- sagment which includes the 3' part of the promoter and a region n encoding the N-terminal amino acids A

' GAPDH; b) resection with Bal31 to yield a 400bp fragment lacking the GAPDH coding region (3'-
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The preparation of pABl1l4 was as follows: Plasnm d pAB101 was obtained from
the screening of a random yeast genonic library cloned in YEp24 (Fasiolo et
al., J. Biol. Chem (1981) 256:2324) using a [err] 20-mer oligonucleotide
probe (5 - TTAGTACATTGGTITGGCCGG 3'.) BRoOhwbsoa Bl t 0o t he published 23  EP O
175 787 Bl a-factor coding region (Kurjan and Herskow tz, Abstracts (1981)
Col d_Spri ngs, Har bor. meetl n%y‘ofn t he Mol ecul ar Bi oI 0 of Yeasts pa e

Pl dsii d AB1LCWHY® 'kete ! e ﬁﬁ@'f "Qo E%, OL ig M i f g?m
An ECOR frag s e ) e EH P
'E)f B fﬁﬁgﬁogqgﬂ rgl [ aiﬁ%jia ?ig ’4%'&3}%)

i ntd the uni ue)pléfg?mfr féﬁg‘k

dirgested. to ﬁQéEﬂéféB'trQaﬁed’B fi{bra

DNA concent ralgra @qvaeeastwdeasmum&nmmdmmwmt SUiGi i i b
fragments WeEg: NOIoRs Sabi irigtiShivi partoA By Q61 chckoddrsbstind SRBSue Jwamw mnda.
singl e copy #H& Ml Uke 1480bi Ghnaili-Nag CiaB@erit RGMEng the BHlne SFHE3)\Ras A

pl asmi'd pABliscliypharbsinligipe tiiskSalfaadptors df thelfoliowing sequhcet he over hangi ng e s by
t he Kl enow fragment of DNA polymerase, |igation of BanH |inkers and
religation to obtain a plasm.d desi §har6ATAABZ22Y Pl asm d pABl113 was
digested with EcoRl, the overhanging in, and ligated to
BamH |inkers.. After digestion with Bagne—?}ﬁ"?"ékegesul ting 1500bp which
carries the single co of the a-factor gene fragnent was gel -purified and
ligatedto rfA‘Bﬂ'Ee%‘h"@ﬁ_ﬂad been digested with BanH and treat ed vvlth

al kal i ne phdsi# ap goijped A3 1999Pp Rapneok cqatsiqing "9"
fragment carfy ﬁ-«g @—gd' "o‘$ gﬁe‘dwf”wgd g b AR ?)tfgéﬂgggﬂg Mgcaa
follows: A syn‘f %equence for human epidermal growth factor 15 (EGF)
més/pr epar egd ALl gg to pABL12 (described above) which had been
previousl y~ mﬂpﬁ‘ere%ested with Hndl Il and Sall to produce pAB20l1. The
Hindl 11 siteshigi9s Wntdis2 do§ens fraghitelt ilicht 38 a Bodbp Gbigtion 3EME 5 A U ﬁw@@ozﬁ@:re fon

sequence Vias doRbied fidstUst itOsighaPEdddnte! ttigl BHEY Fo cdridfuct BHSid, b RdgAvits GeAS
desi gnat, edotp;ABaOl Pl asm d pAB201 (5ug) was digested to conpletion with

EcoR ‘and the A emuiHi- -HiNG riagrgene 1 W7dR rodnthinihd @4Bbp Nof 2BR32ai sria {OBiAopP 6l hEEGARDE! |
KI-enow f r agriemiota Tdisragrdnesasiobtainad axdeesiveddnddatbdstrdctianloepisS1iBre resul ting
1. 75kbp f r agie ticahBamiill Segradnt (R180pp)costaining the \pertig @D gededadowaiitydhe ARDH terminator.
appr oxi mat el WisTe@neyt wés abipingd by Bayphiifiicol wigestion of piYHSi 16 (desctibadgpreyioushy and pysfication d
pCl/ 1 (descrhvme‘cﬁm‘e@bws'%@ﬂ‘i“'iﬁe' dhereinally senihesized laganter ofdhot fellgwipgsasuange et i on
wi.th restriction enzyne BanH and treated with al kal i ne phosphat ase.  The
Ilgatlon m'xture of the 1.75 kbp fragnment metwalng the parti al a-f act or
gené fused to the EGF gene and nansformE. coli 25
HB101 cell's; -and transformants 53\/\5% ﬁﬁgﬁgegase on anpicillin
resi stance. DNA from one anpicillin r eRTEGRACCAGEAAC desi gnat ed pYEGF- 8)
was used to transform yeast AB103 (genotype: MATa, ,pep 4-3, leu 2- 3, leu
2-112, ura 3-52, his 4-580, cir ) cells, and transt’or mants sel ected based
on their leu+ phenotype Pl asni d&iﬁl‘,ﬂus a deri vicode of pJDB219 (Beggs,
At-Gre (1978) 275:104) where the region derived frombacterial plasmd pMB9
has -been. r epl:3Gigdbdoy tRBFZRdnt. THL addbid/ Protided IoTitke Mt wd QoG MeSant G&l) Reédin I8s
anpi ci I'l i n rR6écsisadeiratiddo the pariiangb.pr ot ot rophy. Pl asmi d pABl14aEG-- 24 was
gener at ed by Famérts () dnti @b) Wetedigateb®eshep araicabhequentivitigesteddith Gamtl. Thecresitiqg 8.8ikbe S
codi ng f or =4sirde ghisdteal hyrgedeonhgresiegiddigated o BireHi gutf aielinephésplhethse realidaititd
PAB114aEGF- 24 was obtained as follows: a Pstl-Sall fragment of pYEG--8
cont ai ni*ng:: Cyigeuchanfos BYWS1T eader hEGF fusion was cl oned in phage ML3 and
isolated in single-stranded form A syntheti c 36 mer ol i gonucl eoti de . pr| mer
(5' - 35 GoOErAMEPYHRILA FANRns IR\ A §"Bs'gtfdat%f°ad' frareg tof7 for
t he synt he§i§ Bfong. ﬁb“‘.?efbﬁ??d which a‘ﬂ‘tf i?é d“'ﬁt Hea“NP i of g FAS %‘P"t\ffﬂlﬁgen"’
pol yner ase’ 1‘“” FRYEP ‘Fl

i redfea i e S zt%%tf enart et o
t?c

Phage cont ai nt n

| ocat ed usi ng, [qu] ﬁ%wﬂ%g@ prbl |n\'tg)r aésmg m"pOSI t| ve

was i sol at ed,; gi 9&:’1‘1&5 &ti(ﬁétd;am. ld part Jas fhewt,.ta Wasfabwm'a; Néa
inserted. i nﬁp, BAREAr ggﬁsl( # yﬁrﬁ@mpa el 6)5&@%%2&6% gsi bidctdprbresised
to conpl eti oW trho Painfents RdFe! ugala& ¥og¥thdr o fisiti la pRRShat demal Q6ktoM sl d\Surtial

phosphat ase.: Jheude@ FiiehdiniOramloas Holr @ SoddRS IEARDR deria Mo Y Blo- GAPDHRRSNRISHIIM T
again to Figs 3w dnbayBasidarBanddninkbapniend' «ald. TaRD1éaieSidaOcasdetid ABsL dkaiial 8
(1588 base pairs for gD A and 1546 base pairs for gD B) was exci sed and
ligated into the unique BanmH site of pCl/ 1. 45 The resulting expression
vectors were designated pYHS109 for gD-A"and pYHS110 for gD-B. Expression
of gD-A and gD B pol ypepti des.
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Pl.asm ds pYHS109 and pYHS1 10 were both used to transformyeast strain
AB103.1 (a, pep 4-3,leu 2- so 3, leu 2-112, ura 3-52, his 4-580, cir ) to

| eu prototrophy follow ng the procedure of Hinnen et al., Proc. Natl. Acad. ' -
Sci. USA (1978) 75:1929-1933. The t ERRIG AL were grown in 1 L cultures e

at [érr] in buffered Ieu0| ne deficient nedi a to saturation correspondi ng.

to an absorban&e n Yeas ceI I tur S i ntai ned at .

sat urati on fd %I ka ase rg 'Pf th;guﬁc W%"s@ Thistfegment was

cul tures wer dg : fﬁg"sp b :stﬁ' anu en.
centri fugat I%A ge,?; erfﬂst'zgScod&gQ?{hQ% ﬁ g _
filtered éhffd%fég finkad %385 nh'b{;ﬁ\grdipﬁlll :‘bﬁ-Bter ahB lirSits’# et %Qrtl@ﬁl?e CoTTe
through a Cldlowda\s isCaAHDRSEmfifalot! This plasii@ Whs Eoh@ilcibd ﬁﬁBF&ﬁlﬂc&thJa?éhe? end.. )
pur chased f bofs Wiéi7edodons 5t GARDMheREWIBIthefolioWmg s&jubriced Wi th 307t of (.

(v/v) acetonitrile, 0.1% (v/v) trifluoroacetic acid in water, evaporated'to-.___f:-_",j

dryness with a Buchii RotoVap and redissolved in 1.6nm of di sti |l ed water.
This matevial was separated on MePLC 24 EP 0 175 787 Bl C18 col um

rmln: tor eg atd21?nm J?Wﬂ@eﬂcm&g@gﬁ‘ ve Itoegt'de s
collected and its identi i | | ach peptide reacte
specifically in an ELISA iﬁ%@%é@gﬂféﬁ%‘lﬁ gl“(ﬁv‘r'ﬁ TAfhti sera which had
been raised against a che3lGa#DY syntSHESAPPH gD- B pepiNa agigertial gD-A .

peptide (fesidues 256 thrp]t@irofzén of cedimgnregibmwn i N page 9) purchased.
from Vega Bi ochem cat s Expre55| on I evel s, as determ ned by

spect r ophot e lsN |s I ggecp o%he rlilsrerlvtf(l %gscp tak) regt tpame 'S
onder of 7. o sﬂ, E‘? Fh en% E%e
GDB per b frers e,eéfq gf’ m a ?ﬁa? SAGclng pusinl
feasibilitygap Dﬁ&?ﬁnﬁ%':g'ioﬂgla@okﬁ ol by Ul singSiUMe £HA paftially WAK)

protein and i tfhe SHeinRlidnp BB AVWISRHonihi bf aﬁraﬂ:%bﬁi%aﬁ&nﬁiné ﬁ@ﬁ@&g%ﬁ%& B@ilﬁp of

vector. 10 Gomnlchbditredidh ﬁgpatéﬁar‘élfn pHBSS-9 He2l 10[dodaiitha belbW)ahto itHat GAROR | chrtdiriy vector

eXpPressi on PeAPIg(déscR@BaEIBlon). Tb prdpare it fdgaiehty pHBSBEI Had2A w3 Dingerizae. byl dgektion e
f ragment o5 f patally igested wite Nbof -a0¢ @UPSHiNGG) feipimere g 16aKip IcaraaningQpBRB2D Beqlinves] HBsAG

(gD- 1) wer e cadirgoand 8h semsaneek wast pugiiee |ty Lgebelborophareyie.diiis fragaient wae mdbserjuerdly dighsted

GAPDH pr onpwish Egofiti artder hkhdNcolrEcofi fiagrimnbicoptaining BeoiBsAg t&lingrand) Mevt-coding regidns das-
strain Patt owified by s @leptrophprasis cPlEmitIGAD, wes rparaBRBIXbalang tiegterbwi _éﬁﬂ to remove

Ri chard Hyrr&PPmWebh&wagﬂ? slasmidcapay aubseoppifly H@ edP@ﬁer %"ﬂrﬁ ‘&“m °f §b°“‘
entirely seoﬁl‘baY”‘ffeRS‘"‘fﬁf’tbﬁlgﬁ' electopyprgsissTag Neal g fhev\‘ﬂe Q
of one cl on 'P%H ‘34'8?‘%& gae fe ?ﬁfﬁd R W "Br'%ﬁ“ '85‘1—?"9\/3@5“" nd was

obt ai ned fr t°th
el ect rophor esit Bﬁ?&f ' B'}d ﬂt °° At? °°<5’ 9 '8‘0 |851 Jg“'“ﬁ
vect or s VXQ' ari £ |s!)1::p 1 1s a§ céenvatw Rﬁ&e |c con au{s th sam ert of 3
synthetic i llg N8 0 (p%

1 ust rat es RhGeo) %%Qa% fvegexa. fh) f@% ora sy s o )aébfi%fﬁ»és
fQ the congdshidfichi difdstich wik E2SRIEIRI D6 'f@%&ﬁ?%@&&uﬁ&h —m:?

pYHS118 and cparad 8P ngaebnds%r EdORI $4BkyQnad. s GREWL MBAC fdnBrie Whs Bgdaid pktmaaaudwh.ch
fol 1 ows. omets iniaé 8 Mbn-addinp Ydgion. Iftecesd& dnis werk dilga YirmihlKenow mbdlingll knkes 9o agarta.
i n-a gl ycer ahelbity das it wihdSilticehe subsduyehitip @itEmE wiith hSl)single witedis the GRS cagedgion.
cl oned i nt o At tRsb BoakHindi ffragment copi@iiihg 586cbassopairbeidhemriog seabaneedi HEYIaad EABRN pairs
expressi on ohte st ta-opdisy woiors wesistiael kysgel elettoplpresishFrisfrdomant s clonegidnte pHBSE-3
prepar ed (apredieustyrdut et Xoal apdHipdll arddioajed) with3kaline pligsphatese, tRieidpHEISIHap3-1.
fragment 4140 WHP-2ciera aBﬁﬁZihgie@%mwfmm@manmm prt et hascth&GQAPPH coding
pronot er; ( 1§99uence; $Hand §' flagking repip arg o hp) sitesdp HiscRlasMide '\ewethgigdge fRgion am
(c) A sal | - Ry thery heq]feqwm AP IstaHerYalyg of H@A@M#"’P

fragnments érgﬂ;n +« f sﬁg‘??ggf’ % il “P‘Tl@“’ﬂ?si f‘%.i G

The 3.7kb r

ligated t8 101 piyd e rf"ﬁ'gs Bﬁ%g%ﬁ’?ggg’é °s??f sbf)T/ E‘E‘{g?g"g ??'orf:r agrrent
(a) was prepah&tedyosHBgt el y digesting pGAP347 (described below) with
BanH foll Mdl estion with Hndlll. The resulting 1407 bp
fragment cont ajd ReS&RRRs pramﬁ'@gﬁ:@%ﬁh 406LROIn%vo tréb%n@%%@bb%(ﬁm f(the/\§-3nd
| sol at'ed RY cBthg @GEWHIRRDAPHSS Mest ilihe signal selddRss! dobiRd fegiBn SHd HéietiA T RS 3'-
foll ows (se@ndepfigttedich Which indkitiBs infedldr @id dnbfidr Ibqudlive cbBiRy RPN, If hibccebnfamb 7 Uty

22, 1983): Redoydirom mbb@smaa gbrd Rbdgrdgidn f0s8d I readirigthaims iatitfe 5'@AS bf 156l gDBjehe, Sitiist Ao
Doubl e- st r anpi¥Bst 1z.OMESmMAEYHS118 was consiructed as follows. pYHS115 was digested with Ncol and Sall, the
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. Synthesi zed using AW reverse transcriptase and E. coli DNA pol ynerase |.
RPoly-gdC-tails were added to the doubl e-stranded cDNA nol ecul e usi ng
deoxynucl eotide term nal transferase. Poly-dC-tailed cDNA 45 was - -
anneal ed to poly-dGtailed pBR32gpgsseBito transformE. coli HB1 O1.
'100Q transformants were screened by colony hybridization to |abel ed Pol yA+
RNA,” and a subset further exam ned by restriction e dcgzg%c&ggggd Ribagy and.

Dl\'I'A"’fseQUg Ing 943050 Gl EonGaming Oiret ertial gy waAPifigd Y § .n° 5€ oSl ;nd 1 OM
t-he “pool di%ﬁ,%ﬁ%@%@b'@'M@%@W%e ophorgss: glillé'Q sal IS
and was g‘gqlbpf Sntainiag 3 enid) werekindeggndently isolatg lga;g ot 3&, b béH alecEbRordsis2 Ry ed

by [ nser hlohly dgsspran Saoe 6 v e BECHERL) Gl %}@ﬁﬁ@a@m@ s{idicb agsp@isiof DNA
Wi th r@s"gmpm_a_r-msmmmmv@aseﬁﬁﬂﬁﬂnm anbda phage Tharon 28, according to -
Bl at t ner heddilowihg sea®drence (1977) 196: 161-169. Several fragments cont ai ni ng
yeast GAPDH codi ng sequences were ispl ated ll%Fﬁ reening the phage library

with Iabel ed DNA from pcGAPgly Tken yicke 13k gene of one of these clones

was subcl oned in pBR322 & : irel ttef TAGABAtL (pGAP-1). Thé GAPDH
_ S
pronoter 55 regi on was " solate

rom-t e Hhal - Hi ndl I |
fragnment of about 350bp containi ngct%%TSRE%o?{*ggsg;the pronot er was
obt ai ned by: a) digestion of pGAP-1 with Hinfl to génerate an approxi mately
500bp segnent which includes the 3' part of the prggxter and a region
encodi ng the N-term nal am'%‘l%gf‘ds O GAPDH;, b) ré&sSection with Bal3l to

yi.el d -& 400bp fragment |acking the GAPDH coding region - osis andMgdedl 75
787 BI 1 cp i iSe 0 Yagries D2mnwrdptchh Sl et b B sl
addition o tld (pleVibdeBr doscriberd) TP rtﬂ"é%ﬂ%ﬁ—% ilaﬁ o 311F" TRE RI3Glting pBR322
] 1 "’g et laAd GBINJurifiEd pUbES s ?1@9{'39(‘ élbqiffa F:ﬁj ?Hﬂw hdIG bilpRidsir cestutte was
Prondt gf WeRed vedlboakadigosiedwsicRaoHl anq ¢ gé\‘t etgjg?;%ea dgickaapaaial phbiphathse| treated

f ragnerit ghgled bygd edctwphdiess; TR $aSUHE 198SUMt g 10631bp Hi ndl Il fragnent

was i'$0l apeth byratete WHEE ophoresi s and cloned in Hindl 11 digested,
al-kal+ né- phosphat ase treated pBR322 to produce pGAP347. Fragnent(b) was
obt-ai ned aendrottibmetpYHBY8ne H, isolated fromthe HSV-1 Patt on It_i br ar y wag
di gested-with Sacl. A 2.9kb S AERRbLIoAEH tRblfagfohed 69brgggietion 1n TIE 3 =T
el ectr ophor eHiissvesiapcotAss eggﬁﬁféy;%t%% Gshushicé bodirigmation |anci é?ggm g?lgtwwegﬁ h3
1430bp Hi redeire REEA er'?hq%m?ncu SOMURY ShehbE) sdaliénce) Eddtpg megiof Izh‘g_a!)ogl)m_aﬂ)i"pg in rfeé
gel:: at ect reopieiaspaion ¥ ol 1o Nalbosal fovatieonBRis e cofad rogioh (PR 0
seguence: agohor (G 3 D Gh bR ASETHEINT ack et £ Plaprpid PEEP11D EP WQ@

obt # et f[’;glr i INchiraag) Saltthe ceswitingi 14P0kg freqreen _
1?%%}%&@@65& isgusequéntlp igeTe g@g%gi b 573055 Ned! oy SivieRt

by

was ‘obt ai nfg%?}%
" Congt:r uct :
Construct i oR o

Y
edl@g Tlolirdpherass. puyritfeticasepteof 9 fIMNISPECI Tophor esi s.
'PYHS116 pYHS1 16 contains a gD gene fragment which has a

60065 del.etion at the 5 end of_ the ' ' that conprises nost of.
the-;;js_‘j;g'%l, sequence codi ng regi®mc 'fr“ﬁgﬁi@?HSllG, two fragments were
obtained: (&) A BanHi-Hi ndl || fragnsGCGTETABATCAGAT A ni ng 346bp of pBR322

an 1061bp of the GAPDH pronoter. ?Thi s fragnent was obtained as descri bed
under- " Construction of pYHS1L 15." (b) A Ncol - BanH -rIagmant (2150bp)
confainisag the partial gD gene fdaphed by the GA term nator. This
f ragnent” ‘was obt ai ned by BanHl / Ncol digestion of pYHEl q%qg g‘dq%;d(%ri%}%ge a stop
previ-ously) and purification b loahd NapbBosverbang, 3 A0 Y 151 .
cheni-cal | y _Wh_tﬂ'fé@ﬁié‘a“‘i it ) f@ﬁ%ﬁ:&g 16 @b BTBop Nigol-dlext trrameet m%@ﬁ“’ ;’3‘“ 3’%‘:‘; 3,‘;
5' - AGCT TAA@Qmel-a > OR ACCAF & 1d-bunabs| wihich had been previously ot Sgg sthligd
to the freaghetirg

. Qhth BAID3H @6riied Dy gdl klectfophorssis a,de 1S oBRY waghbnt
val ) fused 1% PRFCOT SR U,E,@a,gm ferme vactr twae digasied With. m@“gg%@%?;s.ﬁﬁg? to
and (b) wer% ok h,f;;,dgrs QRdaH cavsette s perified by |gg!<mc %P&Egﬁ "WEH BanHl . The
resul ting 3; | dBSGE hikding\Gosphatadediteated pf§i/1gR PrORHCRE Bhoresis and ligated to
BarmHl _-.'-cu'tsb' al 'ne .phosphatase treated pCl/1. Construction of pYHS117

ER gD gene.

Synthesis of gD from vectors containing partial or complete

X

Z ; f Hinnen
- , his 4-580, cir*) following the procedure o ing the yeast
. e 'ﬂfwlﬁ’ 5?? o% ='I§ at 30° in YEPD media. The cultures we;e th:n har;z:t:dogr\:‘ &?;:w%ysedym .
55 were gn ? . subsequ -
“ cells gt 3000 RPM. Cells were spheroplasted with zymolyase an " the pellet was solubiized

- Y ‘ t .
i 0 1°/o SDS .t p i h' .t f 16 'C. Th p f g t p .

28



A i

;Plasntd pYHSll? contalns the sane partlal gD gene clone in pYHSl 16, fused
i Teadi ng frame to 7 extra codons at the 5' -end, which code for. the first
7 ani no acids of the GAPDH structural gene. To connstruct pYHS117 two
fragnents were obtained. (a) An Ncep-¢Sedsl78diBjest ed vector (6. 8kb)
conpri si ng pBR322 sequences, the GAPDH pronoter fused to the first 7 codons
of ¥he structural gene and the GAPDH term nator. This vector mas %%wd%

by* Ncol . . r gy wditas gD spdcifip pioRB. Yaseistominaddn bath @ﬂkgb'e ar‘tL jnpe m M
di gésti-on wérbhn Sah bt an ebos ﬁ?spfit\?éﬁ?ftﬁﬁ“%‘}/‘sgg K e m saé: to's'D§
mm

Nopl - Sal | fir. £eeeh dl ‘ H VSA (1979 L014P g"a 3‘ nas
obt ai ned bymweehm‘saﬁwe

Sect on 1:her (o 2 e IO Ry _1 e gi%é"ta., ; aé“ié""‘tv“@:“f@ﬁzgms
were. | i'gat &80k ‘@l‘iﬁ”éra”‘t"Bd ﬁé S s o (il MBI G It s
partial fu§@b‘a‘? t‘& ,ge, ec| elp dnf haeRtQBIBREd) @hd WehRidt n@assits hdieank ed
by -t he GAP o no,eactwe D& (A ekl ABIOEN 1364 transformddswili thergh
The gD exp ggr ) % tﬁe W@:ﬁptﬁ ﬁtdaestnheﬁs Sdhtaining [pPHS 14, 15 ali7@iér Bisesl ighesitdimg

rnc

this pl a$m ress' %Mo@%efeewetefw@raeﬁ 4kb fragnent by gel
'electrophore5|s is fragnent was ligated to BarnH digested, alkaline.
phosphat aseg,t&Ratigd PCL/ 1 to produce pYHS117. Plasm d pUH28 contains the
codj ng- and 3 mon-codi ng regions of the hepatitis B surface antigen (HBsAQg)
gene fusgd il Expemienect . reading frame to the first 7 codons of the GAPDH
structural gene.” This 5 fusion is flanked in its 5 end by the GAPDH

pr oot er: aangggggs 3" end by part of the GAPDH codi ng region followed by

the GAPDH term nator. This plasm d was constructed as tq m§y§1qq“&@8hﬁ

Out famyfal er -mi we " im
?HO\?\: n;hgg;a@ggg g;gﬂ?:;ﬂ?%q anc-!rn c?rg?tete reund's af uv?#‘ Y4sb vk REministored

d e|the combmant gD protein or
AAACAAAAT@?‘FW@?T%‘RTW“ tgpper ’iggmmé Eg NS
C g sacombinant gB p e were

5" GAPDH 40 ke the emulsion. They were [Ble@ 5 c&riiac puncmhong
regi on V\hen~’ 4 FI‘F%“‘* Fc':n ngt ’"ﬁmgbgﬁ% o8 Rédolotes sead dscgpoitile vabsine control,
déscribed al g ) Fn afl H&Be rp?&ang uséd'& agiblaiivendontioh Aisscond boost was
regenerat eda" f‘h’,f‘; ard a fm Bidd dgBiR oR HPSY. 8érh Aem b nfousedhikmds were Celleded #¥ed
above) is Can odt} Q&bl@rbyo ELigA andopRENE fetuctionnadiwalizatidrh esse. Jihe resglits of this
del eti on Of‘g w§. SRtlaRgd i thsleao@odi ng regi ons and GAPDH codi ng regi on

was obtai ned’ by di gesting pUH28 with Ncol and partially with Sall. The
constructjon of pUH28 involves cloning of a fragment that contains the
HBsAg. codi-ng and 607bp of 3' non-coding region prepared from pHBS5-3 Hae2-1
(descri.bed below) into the GAPDH contai ning vector pGAP (described bel ow).
To prepare the fragnent, pHBS5-3 Hae2-1 was linearized by Pstl digestion,
26 partially digested with Ncol and a Pstl-Ncol fragnment of 1.9kb _
cont ai ning pBR322 sequences, HBsAg coding and 3' sequences was purified by
gel electrophoresis. This fragment was subsequently digested with EcoRl and
a 1. 2kb Ncol - EcoR fragment containing the HBsAg codi ng and 3' non-coding
regivons was purified by gel electrophoresis. Plasnmd pGAP was |inearized
with Xbal and treated with Bal 31 to renove approxi mately 100bp. The plasnid
was subsefuently dlgested with Ncol and a vector fragnment of about 30 9kb
was purified by gel electrophoresis. The Ncol ends of the vector and the

1. 2kb Ncol - EcoRl fragnment encodi ng HBsAg were |igated. The recessed end was
filled in with Klenow and the resulting blunt end was |igated to the bl unt
end of the vect or obt ai ned by Bal 31 digestion to produce pUH28. pHBS5-3
Hae2-1 is a plasmd that contains the HBsAg coding regi on and 607bp of 3

fl anki ng sequences. This plasmd is a derivative of pHBS5-3 which contains
the sane insert but only 128bp of 3' 35 untranslated region instead of
607bp. Pl asm d pHBS5-3 has been previously described in copending U S.
applicatien, serial no. 609,540, filed May 11, 1984, (pp. 13-14). pHBS5-3
Hae2-1 was constructed as follows. The HBV genone (3.2kb) was excised from
pHB- 3200 (Val enzuel a et al., Nature (1979) 280:815-819) by restriction

di gestion with EcoRl. The 3.2kb fragnent was purified by gel _

el ectrophoresis and was recir- cularized by ligation of the EcoRl sticky
ends. Thi $* cl osed HBV genone was digested with Haell, which 40 cuts in the
3" non-codi ng region. Recessed ends were filled in with Kl enow and Hi ndl ||

linkers were ligated. The DNA was cut with Hindlll and subsequently wth
Xbal ,- which has a single site in the HBS coding region. A 1.2kb
Xbal -H ndl || fragnent containing 586 basezgairs of the codi ng sequence of

HBV and 607 base pairs

i
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d?jthe 3" non-codi ng region was isol ated by gel electrophoresis. This
friagment was cloned into pHBS5-3 previously cut with Xbal and H ndl Il and
treated with al kaline phosphatase, to yield pHBS5-3 Hae2-1. 45 pGAP- 2

is a pBR322 derlved vector which caEranryesregz BanH insert that has the GAPDH
codi g sequence, .and 3' flanking regions. There are two Xbal sites in

this plasm d:
sequéhces pGAP- 2" -
nthe 3" flanking regiop

base pails per end, and
coli "HB101 and the trans
the 3" flanking region..

parti.al gD gene with de
5"-end 55 codi ng region
regi on and a 1300bp del et
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fromthe GAPDH gene codi ffg
the .gD gene,. sinmilar to p\
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GCATCAGGT t . :
sal |’ The Narl -(SE@GA) sal |
purified by gel Bl ct r ophd
described). The résulting
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_ fragnent was ligated to pUH28 whi ch
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ng- Ncol - Sal
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T hen dlgested
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”pug'fled by gel el ectrophoresis as described under

The in vivo response of mice to the vaccine candidates was also examined by challenging immunized

animals with a lethal dose of virus. Female Swiss Webster mice were immunized with the vaccine
c a_n_dtda tes. The fuffst injections were done using 20iLg recombinant gD or 5ug recombinant gB mixed in an
equal volume of complete Freund's adjuvant. One half the dose was given intraperitoneally, the other half

30
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of "pYHS117." The resulting pBR322 derived vector was digested with BanH
and a 2.2kb fragnent containing the gD expression cassette was purified by
gel’ el ectrophoresis. This cassette was |ligated to BanH di gested, alkaline
phosphat ase treated pCl/1 to producEPPH88I&1 50 Synthesis of gD from
vect 6rs containing partial or conplete gD gene. Plasm ds pYHS115, 116,

117, 11 8 andpdledif Sn 4aFY. Mo WoRNRHASI™ URAE wosids e h HELEb thardnBr wilEiRcomplete
4- 3, 1¥eu 2- 3pein@y adiavhitan the leRudiom Sonthth Eniftals feBaivell '26ug) of feetn sitked Jotdi h@v%{ﬁ&:ﬁiéﬂse
of :'Hi nnen  efreidusy déddied or 344 dr bRBRPYIBR P CPR colBBctMMIBY\Rorb Biod BndNdek lafter theS
at [err] i ningiEkost By Haliac PamtES) ISetdl Wisie BoNEAed SHAMskbgéd/ 0 hrfiBod) iteRChy BLISA Aninlli
yeast celsl swété ctdiiéhgeddfobn &k listor Wit 8.25 RNt o lonBSWBU (Rattdn (ZODIR] YidsantrpPéslitoneally.
subsequent | Thep svewt mardtbred fdr \es ®ddayntinge beriod tid@ rheCappedranté oiclinibé Figha eRormiaie MideU N
down i n an sppingdier Yirug ehatlangé were obsanad tidr denpasiditienial deps atadich limb itreg cheterbldd. 2h@aHeDS
Wi t h pr ot easses exprhindsi ky TLISAS The rasgitshaf thissexpgrimént@re siimaarizad pdfialie b heleva s
centrifuged and total protein, 28 EP 0 175 787 Bl.as well as gD specific
protein, ®%as determ ned in both soluble and insoluble fractions. Expression
of the gD gene in each of the above described constructi ons was detected by
Western Bl ot hybridization (Towbin et al. Proc. Natl. Acad. Sci. USA (1979)
76:4350). For this purpose protein sanples were submtted to SDS-
pol yacryiam de gel el ectrophoresis (Laenm i, Nature (1970) 227%680) and
el ectroblotted onto nitrocellulose 5 filters (Towbin, et al., supra.). The
filter was preincubated with goat serum and subsequently treated with a
rabbit polyclonal antibody raised against HSV-1 (Dako). The filter was
t hen i ncubated with a second goat anti-rabbiantntibody conjugated with
hor ser adessh peroxi dase (Boehringer-Mannhein) and finally it was incubated
Wi th horseradi sh peroxi de col or devel opnment reagent (Bio-Rad) and washed.
The results indicate that i mmunoreactive material is being synthesized in
yeast AB103.1 strain transformed with the gD 10 expression vectors, with
t he exception of transformants contai ning pYHS115. In all other cases, gD
protein eorresponds to 0.1 to 0.5%of total yeast cell protein. Vaccine
Trials 15 Mce Experinents Experinent 1 Qutbred femal e Swi ss Webster m ce
(Sinonsen) were imunized on day 1 with a 1.1 mxture of 20 reconbi nant
vacci ne preparation and conplete Freund' s adjuvant. One half the dose was
adm ni st ered subcul aneously, the other half intraperitoneally. The mce
recei ved®%&i t her 20ug reconbi nant gD protein or 5ug recornbinant gB protein.
M ce were boosted on day 20 with the sanme dose and vacci ne preparations,
but i nconplete Freund s adjuvant was used to make the enul sion. They were
bl ed by cardiac puncture on day 28. Total lectin affinity purified Patton
strain HgV gl ycoproteins served as-a positive vaccine control, and a
reconbi nant Feline | eukenm a envel ope B protein was used as a negative
ontrol. A second boost was given on day 41 and animals were bled again on
' 53. Sera fromthe nouse bl eeds were coll ected and ansayed for anti body
| evel s by ELI SA and pl ague reduction neutralization assay. The results of
this experinment are sumari zed in Table 4 bel ow. 29 EP 0 175 787 B1 .
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Dose , <
Sug
20ug

20ug
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Experiment 2 Protection

(
Immu.noge_n_.

recombinant gD
recombinant gB
total HSV
glycoproteins
control

cell extracts

&
TABLE 5:

<oAam <mmoQ <o Q:

Animal
A
B
C
D
E
ELISA with 10ug/ml .total HSV-1 (Patton) gl
+t Percent of mice surviving 14 days after chal;q,gg&g @

** Not done. No blood was obtained from this.mp

t
*

Grohp
1
2
3
4
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Qui nea Pig Experiments Experinent 1 5
gui nea pigs were divided into 10 groups as
initial -igmunization contained 10- 100ug of
Freund's adjuvant in a volunme of 100-200u

f oot pads, .followed four weeks |ater by the

Ct I

48 eo 4 t 1 .
RN B co C 0 1 1 I c
> >! _,~f EPDP175T8TBLO~U | NG (
- Xa X <~0- O XJ4a I Al I
r-.7>~ ~ . , 1. . co

400/ 4(4 Guinea Pig Experiments dd j. v : |

I Experiment 1 | S e 3 20 4
- o ind inea pi dikded into 10 groups as described in Table 6 below.

C 14060 Eighty-five w?:;&;‘g ;?,'g?,‘,’eg ","3? g:fgs ;:eéleycopfoteﬁ% m%aa Freund's adjuvant in & vglume of | ;
Q== } qhgi%?(&;ﬂ ot 4 into the hindiimb footpads, followed four weBlS Btr by thensame vadcineCpiven
to- t i tr/g?'nusdul tove%ch' hirclifib. Four weeks diér tHd second limro@izatioh Yiie a“U@'ﬂ!”@dWaI’?g“ﬁ“Vf 10
Y. o €€ eulated _with the HSV-2_MS strain. The animals were evaluated-dailyUf¢r 14 days)4q determm.e@H:
--4 €0 - Svérityof primarly ikection: Fhe sevbrity/of thé primary infection was defermin&l‘by clinical observation o
_ 25 the lesions. The lesions were scored according to the following manifestation:
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Ei ghty-five weanling Hartley
described in Table 6 below The
gl ycoprotein in conplete
injected into the hindlinb

sane vacci ne given

intranuscularly to each hindlinmb. Four weeks after the second i muni zation

the animals were intravagi nally inocul ated

with the HSV-2 MS strain. The

animal s were eval uated-daily for 14 days to determne the 10 severity of

primary infection. T
clinical observation of
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The severity of the primary infection was determ ned by
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1t he lesions. The | esions were scored according to the follow ng

“mani festation: ‘0 No clinical manifestations of infection 1 Redness,
swel'ling 2 Few smal |l vesicles 15 3 Several |arge vesicles 4 Several
| arge ‘ul cers, maceration The resBR@ 108 787BL experi nent are sunmari zed in

Tabl.e 6 bel.ow. The scores represent group averages. 20 25 30 35 40 45 50 55
33 - EP 0.175'787 Bl - -4
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0 440 80 - - - F~~According to the present invention, novel vaccines
are provi dad ekfect]ve against Herpes Sinplex Virus ---Types 1 "and 2.
Thr-ese. vacci nes enploy reconbi nant gB and gD or rel at ed, pol ypepti des either
separately or & Al though thke fogegoifig inienti'én_ las baen dedcribed in
sone degail __byﬁvvayg f A1lustratéon aRd ex8npl e“for purposes of cldrity of
understandi ng, =i t wﬂ)ll be obvious that certain changes and nodifidations
may ‘be practic& wit

, hin tl-e scope of the appended clains. 34 P 0 175
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| ' ' ; i i i Simplex Virus
"' According to the present invention, novel vaccines are provided effective agamt?:| Ze:{t::r se:aratew o
" 'Types 1-and 2. These vaccines employ recombinant gB and gD or related polypeptice
~ together. . e : i i example
55" toge:\tthough the foregoing invention has been described in some detail by way of illustration and P

. . N be
for purposes of clarity of understanding, it will be obvious that certain changes and modifications may
practiced within the scope of the appended claims.
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deposited on April 4, 1984, and assigned Accession Nos. 39649- 39653,
+espectively; pYHS109 and pYHS118 were deposited on July 11, 1984, and

gi ven Accession Nos. 39762 and 39763 respectively. 5 Clainms 1. An isolated
nucl eoti de sequence encoding a Her pEBOITAEPERIVi rus (HSV) gl ycoprotein B,
or an’ i'mmunogenical |y active fragrrent t hereof, said nucl eotide sequence

conpri sing a-nucl eotlde SCHRRIS g AD.C.ENRnePTinG Pladifill Gha@as I BB CE
depicted in Té{m @" Egsba i sﬁams weﬂe ﬁ@%%gg‘kﬁs{ﬁw th; pysR7A uBk gpisabe were
sequence depit ma'ﬁ edagbcbmrmgemm $9G50, \t6spadiivelyo fpYBS 108 eand Of
sat é—ami no Sﬁ%{/ J'é| 12 19541 hcgNen ACebssiuntNos GBTE2 @nd: 3 6exespectz@L.or di ng
to.claim 1 g co I gl ycoprotein, or an inmmunogenically active
fragnent th , sald nucleotlde sequence conprising a nucleotide sequence
“encodi ng the am no acid sequence depicted in Table 1 or an am no acid-
sequence di i o B@aidd)RickbNidenseyentecemoditnn Hsyes Bmplax Ving (1SY)) glyceprotin - eBtaAde
sequence accorighegéntan stiive fbgreent theiepfgsaihnucevidy BIIugcH COPRFgHL 7 Auciegide gaavence

[ rmunogenbcal lepcadpi ve fragnent thereof, said nucleoti de sequence
conprising a nu@ltmﬂ-memgewmeéemmeﬁ?Bz ani no %P 1 SageRge encoded
by ‘a’ nucl eot i de iisaiqminaced geqypnee erpogeq by 2 d%?eq% s 'ﬁtS am% Sequence

di ffering therefid mﬂW"‘P%@%e‘i"Hﬂﬂ“S@%“h"égf saﬁ’a 07 “‘FsS?"a?eas nucl eoti de sequence

encodi ng an HSV choprote| n B, or [ f & 3,
t her eof , %§aid é“e%ﬂé‘?ﬂ:é“ °§‘i"’ﬁ§a 5°;ﬁ'"my%%§die:%?§!‘% :ilqgav; 1 gg/& hg;gng
”ﬁ'

to the gl ycoprBrersenety S O B e ol ddenco @ainy hatbfon
from ATCC No. %ﬁ'@ as o tal nabl e from ATCC No. 39652), pHS114
(@as. obt ai nabl e®%'%3 aA‘F No. 39651), pHS210 (as descri bed herei nbef o're in
the sectign Of Ldafdhcd) @adRihg " tEOdHing 3 SénostiingfanghisY gBR glasenwieinafr 8m
cel I's" and it A 5 ta&i%??:%ﬁ,{ezfrﬁghgmﬁ@r&l)sgd PIGRE® feamnoixpmpiizig lacnutipgids senEsnce
No. 39649) or .@ hedd Boaiine Biicotad HOT nhideoti®@OBEBNce dnpicigd db dRlmE & an
differing ther ,ﬁpmmho@n&yduﬁéhﬁgtm@efmh tyoebothad&Yener acy. 5. A method for
preparing a vaccine against HSV and effective in producing a prot encaulvgcwe
i mrune 35,5 4. ARSRRRE eutisotide nemupEb jsacodingsan, HE BUPPPF??t"hB' °'c?5‘ e e 1o th
preparing at | eagieniotheregsf s&ﬁ%@bm@amm%ne'ﬁefo? e. Led g;ggge g,\éeA
fragment t her eglycdpoteimdpensedii qt&"@l‘!ﬂ\"‘éﬁﬁ‘ﬁ%?‘f’ 1& g | 'ﬁm 546% 6 10 (as
sequence as defdsrbtinatie fony ATRE Nof 39862 PHS t‘a":ea d N ia2 10 e

formul ati ng saidescited dersinbriere it B9 eoiYf ’%sge °a ¥ cEN gggﬁg)r&epthes (aé
A nethod of cl aslle} &1d witireiprence F@?“i B ﬁﬂ,% gl SELPNirtS codon
gl ycoprotein D obfeingble f’M&&eH‘? C Acti™ ra ment thereof, by expressing
a DNA const r uctde9ae&Yr econbi nant host, and incl ud| ng the resul t | ng

gl ycoprotein D Or fr ment ,L,ng ﬁ;%:& A& svNghaSdielive T prdduaiay hopkowétive liraune

6, wherein s& d Sthad GmpAses bRbding & lsastane ot HSYehontetein Be
45 obt®i na ? %Mvp LabAOndrats b Blkprissiegd BNA cwmmmﬂwegzcmude
pYHS110 (as des eerrﬁwm 0T 6ot | dbirkd18 BELTN @necoibitdnt: hesp cani fprEnylegngsaid
hgaded * Constrl.béi? Bleif? br 16§A6H: fof ¥dalae Sifth @Ivassimet Or s cont ai ni ng synt heti'c DNA

fragnments codi ng for poI ypeptides A and B of the qD gene and wth ref §r§,n§ne
to Figure 3) s PSS df akines durhreconipasing piopdriog cat jlopst pe A cidgY 8\‘1""8&“{ nd
speci fication haadedenidamnadiveicgment tnpreopwemsssmaﬁd’% ‘i°ﬁs"f“§1"e? srbinegt sy e

5), pYHS118 (as.namngumaadumng‘qlmwme%ymeyt '"ﬁar‘FBTH?"tg descri bed

herei nbefore in the section of the specifi catl hea 1 L itdolidNseQfence
pYHSllG and i & lmethed of clipeb.t Whep| gl pro ?ns g cor%miﬁ& des:;nbr;sggherem
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reactive with SdsEBbd Réteiftforofd iaLitha sbetion ofctheagpagification headed
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283 or am no aCk p@é:ﬂc&tl%ﬁ‘ héRbAIfCRn$tGYEion loy/EYHSI 18T edwitrefesenge fedigurest, or a
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8. A method of claim 6 or claim 7, whersin said glycoprotein D fragment comprises either amino acids
253 to 283 or amino acids 8 to 23 of the mature HSV glycoprotein D sequence.
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pl asm d enployed to transformthe strain: pH8203 pHSllZ W?A
and pHS206 were deposited on April 4, 1984, and aSSI n Nos
39649- 39653, respectively; pYHS109 and pYHS118 were (mmﬂmo

1984, and gi ven Accession Nos. 3976€p ands 38783 respecti ve 1 " An
isolated nucleotide sequence encoding a Herpes Sinplex Virus (HSV)
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nucl eot i de sggd‘éﬁﬂ'ég Eofir &Y SI1(pEe - deppsitge ak 'E?"’ the F’Bﬂt‘,‘émd o$ Jhe

t he am no

st d%% R ?3%%9 % A fﬁmg@ﬁ
ded b A1 CcU!
equi val ept 3?93%1 et qaﬁ%aggﬁ%mowg’éaacgﬁ%°§s d ? ki

nucl eot i de Sfifgyence according to claim1 encoding an HSV gBl gl ycoprotein,
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conpri Si ng 18 RYGoRRE| fiBectiBs] 4aji6ie CaeRftigs HofiBs RIHPIR WGk HES Bréteifl 421 o 4R
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am no acid sequence differing therefrom by less than 5% 25 4. An isolated
nucl eot i e Zefiuisnleled ayelentifa seaencegeoglingciepidm et pnepdingypn KBV |9ﬁﬁ1ﬂ'¥6@%ﬂ?‘@eﬂfl
active fragmeffimunegepiealy active frrgmep e"a'(? pqtide sRgusoPs F@}p"ﬁn%ﬂﬁgﬁ’ °"°°
| east 95% ho °ﬂ'8'”??ﬁé PEVRAEH FeRickad i éan tof r?ﬂ""géaﬂé??(f‘@!‘ ng dprefrom
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e e St 4 Jn%ém Atk W80k oOTAT O Mg, 3955 ez RSAHIoh 5
descri bed her \ Féa\jéfﬁgn%ﬁtcl 841, éficd uﬁb nt%;@&ﬂpﬁgnﬁ? ide sequence
" Expr essi on 0 % o enccad&f3 % nué\ dy"séﬁ HEHIRRCR Table 2! GUne
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from ATCC No. 39653), or a sequence differi ng therefrom only by virtue of

codon degener A€ Ysolafed nilcleamntid) Sehubrieb dPERINGT AnNESVA glyBpedtee BA Ak Bimuragéniasiigl active
effective i n fpagadbtCihergofasqid Géquerice wempiismgneithdSa sequencesy desse 93% hampiegroa lta &e
host, whi ch ngiydopeitemBRCOdrgSequeagedn plagnid pH$ 102 ¢s obtainabifiroINT CGINpcIEFWEISHR7R
or an i nmunogéniobtaindbje b IATEC NoadlPERN PHIS1e+ dasf obipnaki frpre STCE dloa SIGRM. LIBFAL Hasct
cont ai ni ng a described hprgiebedase)incthe eectien ofcthe pragificationahpadasTExpsessign afi gR2 in magmalign,
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t he resultlﬁﬁg %@8 {gglp@f’?fmﬁ) Yacf'?e e od i ?§'§ g'e‘fl "e

m ?%fmt
method of cl alifb, 'E“é'iaa"a "°<sia% el 5‘%& Ay "'°t o
nucl eotide se Gt o8 o ﬁﬁ fd fi S t.p 4aﬁ s(.aaﬁdq a.ma 2Rl
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the specifica ade Const ruction of yeast expreSS| on vectors
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with reference to Figure 5), pYHS118 (as obtai nable from ATCC 39763),
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speci f i c#it i onobtevaliedromCairestid pHS10f (a Pbigivatsfice ABGRISEP+PYHET Wy (e eascribed herdiy e
4), pYHS1 17 pelare drethe spaiertof e wnepifiratioprheaded "Construction qf dPFsb?"P'Eeﬁsé"“ VBEP F? "%n
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504 h fe wyof WE:B
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ei ther am no @&JS z ?@in? Q'Q é?lgé amo%gid quts euﬁrﬁ&déb&"nc'éﬁ cross-
gl ycopr ofei n QaétﬁQWﬁmﬁ@ gl?c%protemllﬂg

lae 6(as

8. A method of claim 6 or claim 7, wherein said glycoprotein D fragment comprises sither amino acids
253 to 283 or amino acids 8 to 23 of the mature HSV glycoprotein D sequence.
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EP 0 175 787 VBdahren zur Herstellung eines Impfstoffes gegen HSV, der zur Erzeugung einer Schutzimmunantwort
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Glykoprotein B oder einem immunogen wirksamen Fragment davon durch Expression eines DNA-
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von: mdndest ens ei nem HSV-Ad ykopro- tein. D oder einemimmu iﬂﬁn W r ksanen

Fragment davon durch Expression il nes ,ﬂ"mgu ””"l

DNA- rukts in 5
rokonbinanten Wrt und Ei nbezi ehen o%esoéﬁm]éten G ykopr

Fragrrents in den Formulierungsschritt. 7. Verfahren nach Anspruch Vb2l _
das~ G ykopr.ot ejfrade- DNA- Konstrukt e |a Nucl eotidsequenz enthflt, die vom
Pl asm.d .pYHS109 (erhaltlich von ATCC 39762), pYHS110 (w e vor st ehend in dem
AbSChnl Lt 1@ Vertakler nabh RRpAILIIE] wliterhirtlGthitadebif diCHerdtdliling B0 MMmbidstohd diktih NS\Ralykopro-
Hef'‘eexpr essi-onsmakidar eifism iintunsgen ivtiesansrc Rregridkf\davbrr duiNERxbressidA olied DIedKondiRtsh ©
Pol ypepti e A eimth Bkahsinagtéh &irh endcEidbeeiolen dos achaktenén GelopigteinsiD ddeg Bragrignts i IS 1
15 (‘W e vor st efemdieiungsskdritt. Abschni tt der Annmel dung mit der Oberschrift
"Konstruktion von pYHS1 i5" beschrl eben und mt Bezug auf Figur 5), pYHS1

18 (er hi- | t | i7 hVerighren\TaCl ARG Qioproleia W’%’f"éﬂ@”cﬁ'@ﬂ‘"@éﬂ'ﬂ%@h @inthéit,
der :Anmel dung #¢ VOMEPS'U%@?@% |(€F a""‘]'(d’ﬁ% AT ?7@%) Q6191 1Pvis vorsiehenddn dem Abschnitt
beschri eb@n unﬂPr ipmelgyng ¢ stru 9'!—{&?1‘ eés'%‘feﬁféhé’f?cﬂi‘theﬂﬂ@mn""‘
Abschnitt der Y "ﬁ @a' d"’c@? 3 d°F<8'H 'y 't f!ffig"' 3)
beschri eben un " n tcxpd m| ezu £ Ilgh VOl 116
Abschni t1 der ARl qg"i db% i Ke(ngtnl bgnsns"
beschri ebgn unthelibyd %&ng%& ugﬁaur At 9 stbridhd B rn -l ung

di e -dazu: hyb“ﬂk%ﬁb SchiitP K&:'\ k@dnn\‘?on H%Qﬁ'" SBhASHER Ad WA BEAY rau H gur Ty oder
HSV-:G yk0p_r ot ehvhshhd WBINBERAendOim Absdhhif® Udek Sdliloidiing! it - dof nbv.em.ﬁ hii@strA@6M von
Anspr uch odo,svnénmhndﬂs Unb VD BefgCaun FiguF U gmBién RNk e S¥tuéraS die! dBu
lz_%% bis - - hybrididiatbad At I dndnaind0 aMinositresoqdng codiert| edie HRAGHENGIYIEBLeMeD fidmunogen
G ykapr ot ekreigrebktivuist. aBt . . 25 9. | npfstof fzusanmenset zung, die w rksam
i st ‘bel der ‘ErzZeugung ei ner Schut2| mrunantwort gogen Infektionen mt HSV in
ei nem Saugerdwi Yarfahremdaghs Sesuicted pder &b dasBlviewroldiB\D-Keagneotantwedsr AmBogiden 263 bis
| Mmynogen " wi rk%@g%m@m@ biscid olar Saquene ides neitan di9NiGivkerradeinstiByni@.y kopr ot ei n D
oder ei.n. i-mmuno- gen w rksanes Fragment davon, imwesentlichen frei von .
anderen HSV-SQ Yesisitaeanmespetzung dig wirkgagy gk bsi @ﬁﬁtﬁﬁ@l“ﬂ‘@%@'" a C’MZH‘"‘“"&"‘W“‘ gegen
HSV-G. ykopr ot € ﬁ"“B"% '?"‘ E?‘ﬁé‘re"ﬁﬁ‘l %g%m'rfe*g'éf @'ﬁ’ze' '“ qvéil%oqg P Bde 49 ¢
durch' oi ne DNAMEY ’g %tqaémfngg r’e'igi"ﬁ' g\)’ %f’ P'@h’f"@g""'
gB- G-ykopr ot ei gengy %’msﬁ ?’?ﬁ‘i‘h SFeIT YesPRICaE Y—"r"é’@ °ﬁ 8 (b)

HSV- G yko;Br q%vebrp:du% Ol liod 4 k %@ér‘ KSR G5 ARAIEE eq Dnad ol 1oder
et S e B R S *ﬁ?%f el

SgugerWl r't as wirksanfds £rigRN nt%\Foq alsldin K |m&fgb¥ﬂ&raﬂﬂ’f‘@$ gleldfleRigy ﬁ&%ﬁﬁbzwﬁm%
der --Def i ni t i 0NgidnR 26t rsam«ﬂssgem&prdé&hamgfu&y Svolsbi biRé SEHuRintrifhatvht! iv Bler ISAGFBrwirt
|\/de kamergss vxgaﬁbnd.«ue Verwendung den Schritt der EXpI’eSSI on der Sequenz

unfaf€; um ei-n | hpfstof fmaterial zu erhalten, das ein HSV-d ykoprotein B

odo-r ein i MMMNGgesnddiy einer Nutlsdidsanmaz g&nﬁgﬁ&rﬂeﬁnmmmneih&m derlAhspriehks tiobis 3 fOr die
ssend ‘(a) . Horgellugpleines’ Medikdnehte.0votehs digUéangentiung hdee i Selritt derr Exprassinn Udsin cSeguelnz s
~und {b) Kontmfedt| erecpire framistoffimaterial edunerhdiemr des seiro HSY-Glyigdpretsin Rorder bin bimeunagien t

zu ‘bewi rken, *vidsames F’Wﬁﬂ*ﬁ’i‘@!‘isé die mit einem Vektor nach Anspruch 12

t r ansf or ni ert | st 14 I rrpfstoffzusam*rensetzung nach Anspr uch 9, weiterhin

EIB iAdeuvanz ut Sdeéf 0 of f zusa ?{@ie acg Ansloruch 14,
A , t - 5 *

el R R R b oo

" Ferpes Sl Geis U ol S veld i Aol RGHRBR B | TTUNO0EN! QueTTEN!

actifs, ladife's quénce nu ue conprenant une sequence nucl eoti di que

codant _pour ) R ARUARAG St hdc AecRlth BIRSAS bh gl mksBorig? bl cau 1 37

EP 0 175 787 Bl nucl otidqued~crte dans | e tableau 2, une sequence

d' aci | dessoam@ RPTstoR AR M MBEL2IE PadhCAHEOEE14) Wobet Qbd ﬂid;ﬂhl% atcm@lm.umhma-m,uvans
. . ist.

Revend!catlons
55 -1. Séguence nuciéotidique isolée codant pour une glycoprotéine B de I'Herpes Simplex Virus (HSV), ou
un de ses fragments immunogéniquement actifs, ladite séquence nucléotidique comprenant une

séquence nucléotidique codant pour
© 1) la séquence d'acides aminés décrite dans le tableau 1

37

RAs -



|||) un equi val ent |rmunogene de une ou |"'autre desdi “‘Fm des
Lamnbs. s; 2.. Sequeince nieolidique isol ee selon la ﬁmmlm\m“
codant pour une. gl ycoproteine gB1 Igﬁ E%Q,é/a un de. agnemtss *
L.nmunogeni quenent "actifs, ladite ER8d nucl 6oti di que contenant une -
sequen- c¢e. nucleotidi que codant pour |a sequence d' aci des ami nes decrite
dans l'e tabl'eau 1 ou un rARS s Uanadﬁudénudthuéﬂéqnamana:letabbmn% de
%13 Seque}’?d”é'a ﬁ%?%%?aﬁﬁegég‘%ggﬁééi%e on@I a revendication 1, codant pour
une gl ycopr ot 8{ N G ZenfridRaneté runsbudtRitre Sesitésr séguonces < afigesamieni quenent
actifs, |adi fe sequence nucleoti di que corrprgcr:)zt:’;j une sequence nucl 6g§ll di que
codant po r Higsietudisdidai seiersia davenulizatiog B By B
nucl eot'i di qqéé%ﬁﬁ'@mdﬁﬁmﬁmgéawemu a@hfaatadwq ﬁgﬁ@ﬁ@%"“ﬂ” e “ N
diff.erant deeTksttdiels ddedt pidelywémense digeifesAMings gerste; 4o lo de2bleay ﬂ‘f "'Bou?" Uie
gl ycopr:ot ei neacledamidS\én difiérant de peinssdesS ¥or agnent s i rnrrunogehl qu nent actifs,

l.adi & .$equence conprenant soit une quuence W% | 2
Sdquende. ‘socsabenponihisiogs HAATELT i Q‘Qr\ dlt sé u:r g %Eﬁﬁe €55 bl e
l ;]

aupr es ‘de At(@Cdel s89 BB@jenispimEHDopiniquam ,3 uence
PHS114 (accesaidbbe nypifpidigee gadantry R une unqeuencze ol a'ﬂmé .ﬁérd;
quo decrit m&b’éﬂ@ﬁ?ré?ﬂ"ed’é??sleltageg‘e%f"i' qLPY Gescr | ption intitul de

Exi p essinl” %e gB2 dans des cellul es marrmferes et en reference a la
figure.21). - pHS203. i okBing 96 49 HSY Lo kS A6 8¢sciagments bl e
aupr es de)“ATﬁ?uH 39 ﬁgq‘% e &a%g%mﬁfgﬁ&ﬂlnéfsm ag ®wing hemplogim2 §%r t u
de d6generes E’H’Q@e r laylychirAGRIB dees 1 robpadatpHEH20aspssiblacauprRs do
ontre HSV ef’ (1L é}% ,9%4 b7APOIsbbleCauiae db BTCOS 306RRY PHS wde@eﬁswlecaépféﬁé% un
h e rramﬂ fer e(, Rr QEe615Esk0 @8INges eBelit lpfcfehimantadania wctan q?d? rﬁ’gsc glt re
gl ycopr 2t di né B.d8.nHRY ol daRs des SeliBled MROWERIBS PinPrLIMRIY %’T‘EP so‘t ur‘epar
| ' expression éé\ JANLIPG6sE e AECC 8TIVMAS) nlap's%ﬁ%@ccﬁﬁﬂ‘ec%ﬁfeér?a e % uence
nucl eot i.di que‘,ﬁerl..;bew gi@aril edulemiont el ety de 'dégdadreRGeIce GMGRYA ndes revendi cations 1
a .4 ‘dans. un.-h6t.e reconbinant, et la for rrul atlo de CRBENS Fhmund™
No ou - dyli . fPrceedeend poeration i \IaF@“aP?"Hﬁ 3. J’"' réﬁ‘lrﬁ:,%,ﬁﬁi%rug@@%
sel on la reverkictia¢ clwea us;hdtgunagiis BR d‘feﬁ“' P& : lakird, 4? P6kpRISIGRRIUAS
une..d: entre wneglgd:owtémp@t@l ®upd ° t mu é’cl %Iaq d R §UaLBfinie dans t'une
i MMinogeni qu et daCQCPm@“a' '&f‘ APN ?é? %un A oM& ,gt,g,mglg.oﬁ 86 REMB iglyopetih:
¢ ADN dans umuﬂmneuer@eéﬁ’fm r :\s Ble l'a glycoproteine D 315
résul tang e owedy df‘q'“af@ﬁ‘ﬁ?i’ttp‘ﬂ‘é 4 ﬁatéa iTe %ﬁape de"formul ation 7. Proc6ds sol on
| a"revendi cation 6, d Sutr6l @ pre@eiitn dai soins eiteAltre|ung
gl ycopr ot efnereseed ‘E“?“ reven&g&mUMTMthdMggmammt labttisn peyH'Eineassion,diun
partir du pl a%'r‘{ﬁ %ﬁ sgnaggm Sl 6h 86D reBmbieand ETinalugeT7 de)a olyeppigifing

(tel quo décr Gk a4h3 Rsitd Glaps @6 formumtide. | a descri ption 40
intitul & " ﬁgl‘{'ruc |ong§§s vecteurs d' expresilon de Ievure conte ant e s

fragnents d AIN& (everdic@ion 6, Tequpidadit prodeit derPePRRisRIPRREA e
gD et en r gf 6f, %&ég&mgséaw RucBtidiqiey sl l'on ab(tiﬂemﬁ'b dH é’E’P‘?“f’e 9
dans | a secti Qpdeel Arcdaseament proisiontel ausl déerit: P!‘PG'FF?[‘\"\BE‘t i‘psh acfg ymggt,_en
referencg & | ﬁ.mf,lgg uc@sﬁmonmdﬂﬁ:g@rs(défzere@w 19p devurg d':fféﬁ c@ S116 (tel que
pYHS116 (t eI ques cadeat pdur lpseqh@ﬂélﬁ?ﬁaﬁq ERCHHYRH150MBt en

i ntitul ee "comédit petddemment %c'\q-l‘slsfﬁ'm op ! Heﬁ"'f"?f'é%? é%} 3&\(&@1? e Ugue d‘iﬂ'!t
pYHSL 17 (tel réjplenceléclal ﬂQUfﬁr ‘oe |: i ,&{gond& dvAstiesetren piférence 2

i ntitul ~e " comnsefdemmpentd "p ﬁtr &476 Ga Sodtion fdb gl rdeschption intitulée
pYHS119 (el dubourdh |RY“ ? @ﬁém{ﬁ;@g 12 fifur® B o PFHSTD (eR qubedicritippicédomment

i ntituee "congsemeteuctiay fe %@?ﬂ@u&' btzenfrétéramce 343 figur M Ate
sequence hybr ida%‘gd éecaoq eU! S |e ﬁqug d%ﬂtPJ Se€ bt BGantiinecsBgl@nde m@e%emfé Ace

d' aci des ani n6§° 8 1 NS G pRpoRine DRIBHSIVeC | a gl ycopr ot ei ne
D de HSV. 50 gea"f!’?"océ% aﬂ"o#?glq% rg\?endlgat?gn 6 ou 7, dans |equel Iedlt

fragment *¥e gl yc g&nﬁlds.euaquélwntamgméeedeemomé'%% pg;)

| es aci des '¥ &9 qpffga%vgdleg%ps&%EMMe 8lac23(fleyix BAAHENCP i1 smcwﬁ

mat ure. s5 9.m gposi tion vacci nal e efficace pour produire une reponse

| mune protectri ce contre une infection par HSV chez un h8t e e”‘me:%cﬁon ;ﬂl'“

conpr end Ung, gbdRBiidalvadaale @ficdddyour ewmluneme'seﬁ“'ﬁﬁ‘e@ o ¢ do ses

I Munogeni quenge} cridg tuh fhéte atammifdre gduy MWQB@@F%@Y‘BPH gin %@ﬁfﬁmﬁ tog ugq,engs

de ses fragnenjgmentuimagepéniguenesh ectisceti s 9 F%ﬂ“i L @f

gl ycopr ot ei nesrélgnehiSamBiBgéniquaEmniGactity pratingem iexf@ raoc?wgﬁ ?’ontenant (a) une

gl ycoprotei ne B de HSV ayant une s6quence d' aci des am nes decrite dans to
38

n | t|tu



3 . : —_—
tabl eau 1 ou codee par une sequence d' ADN dé6cri te dans :

gl ycoprot ei ne gB fonctionnell enent equi val ente, ou un fragmeF ﬁwm&w'""m‘”m
i mmunogeni quenent actif de |'une quedrc@pegfardentre elles

gl'ycoproteine D de HSV ou un de ses fragments i mmunogeni quenent actlfs

sous la 5 forme d' une preparation associ ee pour un usage sinultan4 ou

di stinct dan® Rredupraptesst 2 pnecaleppretéiRER dp HBV wxeotning stabence detides pminéidécite dars le

r eponse i mrundaipewticat cddée pyhene sdauencs ¢'ARM mderitecdans le] tebleayh? jou aie gbicapratdine gB
sdquence nucl dectiaaneeraent éayivalegia,coudst fragment dmmunogénigiament astitcdoniyore qupisgnaue. dentre
revendi cat i onsPlias. g§ (blune glypeprqidiner Dy do HEY oy g de) e iragrarifs mmuRpgeniquanent actifs, sous fa
utilisatidbn erd¥M8ISaAe pﬁpﬁ?“ﬁ%gssﬂc' BUR issge Fjmuliang oy distings dans '§B émﬁf?u*f's"
obtenir un va ‘f?"?ﬁ'l?p"é‘é’t"‘h N9 CSPB BN HEISFECE -G UPm

fr agrrent S | m&%ﬁ fé‘é;;@ Lr]cg gxtxclléfoﬁdl ué%elleqél?ecé gda%Q ﬂ]% r}{f};@ﬁ ue (j%) rr:ﬁ;h 35 5

nucl 6ot i di que o S}‘ég’ %
(b) des gue |
conpat i blsg 1% éfﬁ%ﬁ%ﬁgﬁgﬁ%hﬁ% pgrg%t;% vect eﬁ?sﬂsef oﬁ ek fents

revendi cation 12. 4 Conposi tion vaccinale selon | a revendication 9, qui
conprend enmutee@,ruan@djamvant 20 15. Conposition vaccinale selon |la
revendi cati on 14s) ladadindearitiédkitiGuel isoid]selurifiine Gusicondle aedjréeveminations N dr;exyde

d' al um nissim 25 (63 QesHBquébced de Biguibifon PBur conduire I'expression dans un hdte compatible.

13. Celiule héte tranéformée par un vecteur selon la revendication 12.

14. Composition vaccinale selon la revendication 9, qui comprend en outre un adjuvant.

K/ 20
15. Composition vaccinale selon la revendication 14, dans laquelle I'adjuvant est un adjuvant d‘hydroxyde
d'aluminium.
25
30
35
b‘
: 40
45
50

55

39



