EP 0 192 902 Bl Descripti on BACKGROUND CF THE | NVENTI ON 5 Chi ckenpox is
caused by varicell a-zoster virus (BPA/J92802®hber of the herpesvirus group.
The 'di sease occurs in persons w th* no prior VZV imunity. VZV-speci fic

anti bodi es, can be denonstrated shortly after onset of disease, decline

duri ng coRPeF®Y@hce, but remain detectable for many years and correl ate

-with imu I ckenpox is highly contagious; over 90% of
t he popul %I ol h}dq&%éméﬁl §:h 0 VZV during the first two decades. The
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20 It is ans59Ljhecf gtyﬁoptq*ﬁéls]@reet@iamjorithwMQSUW"W@PQWQ)WV%WP@Q% gemevmproRlongy | |
prevent diasihadiessto g4 ot 9B digriay\gomplenygn ingppendent sauralizaiion 39d mopgsjopat pntipedias do 9C
provi de arfisPigepamalieatfepafenbeeulidieddonii agnostical |y to measure VZV anti body
titers. Another object Q provide nethods for the preparation of these
antigens. Wﬂﬂéﬂto provi de met hods for using the antigens to
rai se affti bOEl es,

describe t c:.o?,bs AB S%th%ﬁ §resen¥ mve to rovnd anq jﬁl@c:\{ N Ap&pe;); %{sﬁﬁ% dcﬁféﬁ v)jﬂ? to
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vectors. th9&s {) F&Et%%&i&t bétﬁ“ﬁﬁmo' ot |N\4n{r$ tob@zﬁm%iﬁe? nt
fromthg fgle .Wor?:gscqgesﬁé ful? é Ehce %ILWntl WAV Bablidd@ntigBies WA may be
sequence %iy’ntﬁaﬁe&/gy ot mid &3 r ?ésé&@‘ﬁfbtﬂeqeﬁ%fol'sf 11366 and ofhbABBES bi thd prbdant ikbiiol as
been cl onegy bd¥pBardnt ¥eh tnRfollvdhg-dbscriphsan pl aced in a host organi sm expresses
proteins which react with conval escent zoster sera and with neutrali zi ng
nonocl onal sSUMMARYaDH THE INGENJI®DN These proteins are useful for preparation of a
vacci nesd o . SCRI PTI ON OF THE | NVENTI ON The present

i nvention i sTik DA $egobnt@ofidhe)VDY ¢hpenbitids been ifeutiied. Wmagment oictheBNNA bias beeelenad es
and ami no ipleiadvesteryuhichc whenhplaced fire host organisrl expredseaprothins hiehwisacs sl spryelesgentt he
entire VZ\eogersoraand with netsalizighmepmpongtantiredissiiors§- Theee RS?‘@E'%QE? pspil fP’rﬁﬁﬂq@b@rﬁf J

gl ycopr ot evepginedp¥2V. gp83 and gp55. The present invention also is directed

to vect & s_contai ni nch or_an anti enlc part of this 0.9 Kbp DNA
fragment . BEEAILERDERES RT{OHIOé:JHﬁéNYﬁNrT ed to host cells which contain these

t d L ti t
o e e e focaﬁ%%ﬁh e g@fﬁ“ﬁt& i

t echni ques ﬁJﬁ arts of
thefor ego?"r‘l’%he oddl '°t Sff3§ a.g@ el p% omgbﬁ'iﬁﬂ' oRA

ret n t hefrggmb g\?eﬂflog'éls\s |s e@ t9 "hést cB Ewhich contain these vectors and which cells are

capable of expressing all or an antigenic part of the peptides encoded by the 0.9 kbp fragment.
In accordance with known techniques, it will be obvious to those skilled in the art that parts of the foregoing

45 peptides could be chemically synthesized or modified and retain their immunogenicity. Therefore, the
present invention also is directed toward chemical synthesis of domains of these proteins, especially
domains including and surrounding hydrophilic regions and threonine or serine and asparagine-X-serine or
asparagine X-threonine residues (wherein X is any amino acid), since these domains are likely to reside on
the outer surface of the virus. _

50 RNAs are isolated from cells producing VZV. These RNAs are preselected by hybridization to the
Hindlll-C, EcoRI-A, or EcoRI-E DNA fragments and translated in vitro. The polypeptide products are
immunoprécipitated with monoclonal antibody specific for gC polypeptides. These DNA fragments select
RNA which translates to the 70Kd precursor of the gp92, gp83 and gp55 gC neutralizing antigens.

The DNA segment which encodes RNA translatable to gC polypeptides is identified precisely as

55 follows. VZV DNA is randomly digested and 0.3-1.5 Kbp fragments are inserted into the pORF2 expression
vector. Bacteria transformed by the recombinant plasmids are screened with monoclonal antibodies for the
production of gC antigens. Plasmid DNA from E. coli expressing gC antigens is hybridized to restriction
fragments of VZV genomic DNA, and homology is identified within the Hindill-C fragment. DNA sequence
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present invention also is directed toward chem cal synthesis of domai ns of
these proteins, especially donui & 0 te2i98diB1g and surroundi ng hydrophilic
regi ons and threonine or serine and aspar agi ne- X-serine or asparagine
X-threonine residues (wherein X is an){ am no aC| d since these daonmins are
i kely tanalvesotiibe YAV DNS vitindhe expiopsignDiasmid; rayeal jiqefflly tos)0-9 Kbp pagment yitain the

i sol at ed_ﬂﬂ‘Bﬁlf@@F‘?'%‘” s&h'élsr% A k@ﬁ%s@'smpﬁ@" O%a’gvgfc“lﬁ gley 92°Kbp

ybr i di zarn"g??d%ffwe Egm : ’F?r"“?\“" 0 TAOORAT sgorie
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translata E?zarn&esg&: sBQLM m&ﬁé foﬂ%re%éon' Q%‘I'p@dt&r@ iRYiURE ipRRArYoti@ SrgansrisObdcRUS E. VZV
DNA i 50 I 2alORB 1Y sebhifie arlacikaiiflc Brgatiishs 2udiPR S, Icavidhddt shd dbrRindolS MbrhMsliah BdIQInEs e
PORF2  ex icihdfd Ciline¥eiddntdter VR RY and dibloid Wi NER WErabasts WacH R0MBE iaRAMBCHlcasm ds
are screenemlesdl gréleinidned Gdefia Indidiiallydérdh esmbinationtvihen Plaed WCh biiySiowgicallf-actatakiens .

Pl asm d RiWerf 6. @Baline & Ghospratdbuieed Bging @ patettomyaitst iVZV Ritjsbast tihare shintindstered to a
restri ct m@mbérions BEtépHble® marviialiag) pacias io aibdbiht of applodinaataly gty 500sug rbeddse.foredalablyi t hi n
t he Himdlirbrh -afprbxinseteiestt to 2BNkg perglosn Ose & more Héded maP Be &linidBiedain plogudesiferdtive he
VZV DNA wioteltion dghiast &/Zf rdissase oTheppretsininuay rhg\asiainisteredeint injegtion. .ga s0bddtar@susts eynment
wi t hin t ingarhiisnddrly] t 8 #isoctg e ninderdtnod dhaDiieseserofeianean hesditeetlyvpioreskpd in ImMansdyp
segnent imsanseof appesriaie ik RyPressiop Megtors FChARRdeNoeYRCHinin Af heEpep FIBRIBX-whose DNA
sequence | sThRiRIoWinGexamplps Bustrale the @esenkinveniion itheuh MOYRYR l',m'f!ﬂgd'ﬂee?aﬁ‘e theppto- T8y i d
protei cispieserdf pREN PeNGTMETigRd it B folpuing P Aas SreeRe ineereprigd Y (B By ment i s
5 characterl zed with respect to serological reactivity. It is found to

readt wi CHAMPSET 11 conval escent zoster sera tested as well as with 7 of 8

225&2 al DA OE o RTRRERL S, b0 VENeoP ol ELE bbb > POl ypept de

ant | ge“' Ci tegy Qﬁsﬁgp @@%&nmt&h RS R ev oPared Irblf SvzvniadBy FRcaf ceﬁy'aka&g&.bwsts
for exprgg 4+B5d3! 78S THe ﬁcoBé & 01V BNR HRANCSERR-R B ERAIE. 10
col i andf mem dré*se?ectea%g juiaéstwtd Sloriehi Y2 IDNAS(PRE. Otk FAcad SIF 75:016b-36TFaga) d
cont i NUOWSARSFRACeNMbsS B! Virology 875 2647l LidB1) Orhbdd! HINAS elddraRdiatdd i X Abbit léflulosyteind
di pl oi g BB psvichind bedelidat BvrS UCHiockem V67 3a7-25% 18781 The GRlybeptide T produets Diedd €i NS
ar e usef Ghiihopraéipitdied Wil hayitralizing Mord6I15HaI dhbibddias spsbiedfopVACEEIWI ViroBgy in press, 1984)
physi ol 0ghd aith YorRaiesesit 2bdted se@m( b€ provieusly. dessibéd (e Vindloghp o piakea t1 984D (Thbser BINA

sal i ne, tiagmentt eistt Rifaiwhich inclive thatswricharandiates ta thei 70Ke @ meduréap (\rolgyiR9r 353f a
suscept i [36& 198%mal i an species in anount of approximately 10 to 500 [err]
per do%e, preferably 15 from approximately 50 to 250 [err] per dose. One or
nmor e dosd&XAMBLE e administered to produce effective protection agai nst VzZV

di sease. The protein may be adm nistered by injection, e.g., subcutaneously
or i nt r arReigEipatipn of the MZV D!‘Aaﬁe%n"qerwhnhe"mmlg 12AI98NS hat these proteins can be

S;Lecﬁllgys%‘aﬁ}%ss:; | n hu ans Ofﬂgiﬁiﬁ%{%@jggl raI e %gﬁjﬁﬁ%l o

il ratge "L ﬂ%e i zedla%- lg % er;i; and
i s i fszs%saﬁ s el
Sel ect itk o M e Nt QU&QOBJ..&CW&& Qlr6nBS wtbmonodlonal

antlbodles for the expression of VZV gC antigens. A colony expressing a VZV gC hybrid protein was
isolated. The VZV antigens were recognized by 7 of 8 monoclonal antibodies to gC and by 8 of 11
convalescent zoster sera. The plasmid DNA from this colony was isolated and hybridized to restriction
endonuclease digests of VZV genomic DNA (J. Mol. Biol. 98: 503-521, 1975). In this manner, the VZV insert

50 in the bacterial plasmid was shown to be homologous to a 0.9 Kbp DNA sequence in the Hindlll-C DNA
clone. This segment of Hindlll-C DNA, therefore, was identified as a part of the gC gene. —_

EXAMPLE 3

55 Determination of Nucleotide Sequences of the 0.9 and 2.0 Kbp segments of VZV DNA

The complete nucleotide sequence of the VZV Hindili-C DNA segment contains several large open
reading frames (EMBO Journal 2: 2203-2209, 1983). One of these open reading frames is 2.0 Kbp in length,
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Cyt opl asm ¢ pol yadenyl ated RNAs were. prepared from VZV-infected MRC-5 cells
as described (Biochem stry 18: 529&P 83928021B¥9). The RNAs encoded by the
VZV DNA Hindl I |-C, EcoRl-A and EcoRl -E fragnents were sel ected by

hybri di zati on to cloned VZV DNA (Proc. Natl. Acad. Sci. 79: 156-160, 1982)
bound t o ?"f‘i“&% I7%"o%’8te'£ﬁ"d\ﬁ°f"6'%w’“ Ryt thad §.9_ Ko ssegrpers fysc"hqqég EXR0ple, 2 ibich
.translate tic sate as Vi scrlbe

(Evr. J. B &E’éqrﬁ b ppbisk o Wl rits L ST S Pl e 86 B

i mTunopr eci 8l? ed’ wi th neutralizi ng nonocl onal anti bod| es specific for VzZV
gC (\U Vi rol ogy in press, 1984) and wth conval escent zoster serum as

previ ously descr ARG TTT THT GA3gECCn TRAcAAG GOBGAG BRG STMNAAC AGPent s

cel ect RNAs. whi Cipgelaienheaiigos sasanghates e (s i) T80 precur sor
(Virology 129: 3 368, 1983 EXA term nation of the VZV DNA
sequencg whi ch erfE®t&T @G §T4GTT Ccﬁ Mﬁr(éﬂ’g/ GRC \EST X AT6hes

(Pr ?ﬁ Nati . Acact%scﬁgucz\( ﬁ?ml G kﬁﬁdcwafcwmrmm%ommmﬁdw DNagel
in e presence o ucl ei c Re n oraer
to produce DNA | mThEH AT MGe gsg &Eﬁ c%?émrﬁgs 6%%18 si zed
0.3-1.5 Kbp was perc fAcx comded Imshmudeézs 2AC0 GADIGAT iT#D QNG ABMal site

T083) . Tho 1 econiSAR T IR ARE SI00 O, PR RBE TRecoTA Ty ARG

1048). Bacteri al momexmm@sgmg cm;bscs GBG PCDtECASTGDOETE AATY VZV
pol ypepti des wer ecéél sj\u\/?{} megc&/e{.ﬂ% Qﬂ@fi A fparpnocl onal

anti bodi es for the expreSS| on of anti gens ex ressing a VzZVv
gC hybrf%d pr ot ei "CQBSTAEARA &FG’Q@ 867#'5’1'&&@? 1 'Jéd"ﬂé\/ 7 of 8

monocl onal ant | bO@'%@SaA@ Gta ANt A c(Afc éhwceanab@@c-ﬁm RO cAG W@ The
pla‘s-rﬁd DNA fromthris col on}/ was | sol ated and hybrid :%Ed {0 strlctlon

endonucl ease di geS¢%E &FT FMORGE G¢8 CRA HEE. THRA M - A 1975) .
I n this,manner, tHaaVEHE i TORGCHTAG GANGATACTE GG6 @Aamﬁmedmm to be

e N e

gene. EXAMPLE 3 55 Determ nation of Nucl eotide Sequences of the 0.9 and 2.0
Kbp segnents of VZV DNA The conpl ete nucl eoti de sequence of the VzZV

Hi ndl | | C DNA segnment contains several |arge open reading frames (EMBO
Journal 2: 2203-2209, 1983). One of these open reading franmes is 2.0 Kbp in
| ength, 4 EP 0 192902 Bl encodes a 70 Kd protein, and contains within it
that 0.9 Kbp segnment described in Exanple 2 which encodes VZV gC anti gens.
A. The nucl eoti de sequence for the conplete 2.0 Kbp segnent which encodes
the gC #l ycoprotein is given below. ATG TTT TAT GAA GCC TTA AAG GCC GAG CTG
GTA TAC ACG AGA GCA GIC CAT GGI TTT AGA CCT CGG GCG AAT TGC GIG 10

GIT TTA AGT GAC TAT ATT CCG AGG GTC GCC TGI AAT ATG GGG ACA GIT AAT AAA CCT
GIG GIG GGG GIA TTG ATG GGG
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TTC GGA ATT ATC ACG GGA ACG TTG CGT ATA ACG AAT CCG GTC AGA GCA TCC GTC TTG
CGA, TAC GAT GAT TTT CAC ACC 15 GEP ¥R SBBIAAA CTG GAT ACA AAC TCC GTA TAT
GAG CCT TAC TAC CAT TCA GAT CAT GCG GAG TCT TCA TGG GTA AAT CGG GGA GAG TCT
TCG CGA AAA GCG TAC GAT CAT AAC TCA 20 CCT TAT ATA TGG CCA CGT AAT
GAT TAT GAT GGA TTT TTA GAG AAC GCA CAC GAA CAC CAT GGG GIG TAT AAT CAG GGC
CGT GGT -ATC GARMCRATSCEIRAANICETEI SASTQABRASGICCAACAALS GGT GACOBRGATG TCT

S S8 SR S et e e T B SR o
gﬁg\ﬁéﬁ gGETgA%fﬂ“ﬁﬁiSEAaucm@n@cnrcm@%sxxacxyxhnwrcAcqccccmeAAcmcEGgAéCSGC
06 ATT caG GOt Thr Lo P Ko Bt CX, £8% A, iy eg B L6k #AQ o e
m ACC Xg ACACD GAG ACTSIEGACIINTERPACCCRCAMIACACCCRETAREGTGT TTA
CAT ACA ACh: il B RA e € R A TAT GaX TCTCRIRRARAA AAT ACT

AAA GAG GAT CA Gl TAC CGI G AAG
GAA GCG GAC CACATACACAGH TGS P13 LAMGAC S TRE TR TS SAETFTEAFAEAA CTC GaA

T B 5 Copleor AT ol extese s e s 4
GOC ACS TTT TT@@GM&@%M%@ﬁ%&&%ﬁ@@E%G COC GCA
GTA ACT CCT CAAGEAMSCTISETICRAAS ACG AGCYAEA TTCATMMBATT GBAASTCTAC CAC
TCG CAT GTA TTT- LA 6AT e edRnd Ao Cldedy G\ raleT Aax"C TAT
GTA CTT CGG ACA GAA AAA CAA TAC TTG GGT GTG TAC ATT
| TGG AAC ATG CGC GGC TCC GAT GGT ACG TCT ACC TAC GCC
v ACG TTT TTG GTC ACC TGG AAA GGG GAT GAA AAA ACA AGA
AAC CCT ACG CCC GCA GTA ACT CCT CAA CCA AGA GGG GCT
GAG TTT CAT ATG TGG AAT TAC CAC TCG CAT GTA TTT TCA
GTT GGT GAT ACG TTT AGC TTG GCA ATG CAT CTT CAG TAT
AAG ATA CAT GAA GCG CCA TTT GAT TTG CTG TTA GAG TGG
2 TTG TAT GTC CCC ATC GAT CCT ACA TGT CAA CCA ATG CGG
TTA TAT TCT ACG TGT TTG TAT CAT CCC AAC GCA CCC CAA
TGC CTC TCT CAT ATG AAT TCC GGT TGT ACA TTT ACC TCG
CCA CAT TTA GCC CAG CGT GTT GCA AGC ACA GTG TAT CAA
AAT TGT GAA CAT GCA GAT AAC TAC ACC GCA TAT TGT CTG
GGA ATA TCT CAT ATG GAG CCT AGC TTT GGT CTA ATC TTA
_ CAC GAC GGG GGC ACC ACG TTA AAG TTT GTA GAT ACA CCC
K//” GAG AGT TTG TCG GGA TTA TAC GTT TTT GTG GFG TAT TTT
AAC GGG CAT GTT GAA GCC GTA GCA TAC ACT GTT GTA TCC
ACA GTA GAT CAT TTT GTA AAC GCA ATT GAA GAG CGT GGA
% TTT CCG CCA ACG GCC GGT CAG CCA CCG GCG ACT ACT AAA
CCC AAG GAA ATT ACC CCC GTA AAC 2CC GGA ACG TCA CCA
CTT CTA CGA TAT GCC GCA TGG ACC GGA GGG CTT GCA GCA
s GTA GTA CTT TTA TGT CTC GTA ATA TTT TTA ATC TGT ACG
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AAG
CCC
AAC
.CCA
-AAC
TTA
GGA
GIT
TTT
GTA
GCA
192
AAC

ATA CAT GAA GCG CCA TTT GAT TTG CTG TTA GAG TGG 30 TTG TAT GIC
ATC GAT CCT ACA TGT CAA CCA ATEPEIS2PBPABIAT TCT ACG TGT TTG TAT CAT CCC
GCA CCC CAA TGC CTC TCT CAT ATG AAT TCC GGT TGT ACA TTT ACC TCG 35
CAT TTA GCC CAG CGT GIT GCA AGC ACA GTG TAT CAA AAT TGT GAA CAT GCA GAT
TAC ACC GCA TAT TGT CTG GGA ATA TCT CAT ATG GAG CCT AGC TTT GGT CTA ATC
CAC GAC GGG GET A®B £68 RTR ARG ¢TT &HA GRG PR A% GTA XS ABG TTG TCG
CTAGTOE AGh G oo0 Zh3 MAC (R) 240 B 208 0 Sr e cmar e As
5
0n noe QMG GaE EAE B EhE BAR TEG G TOR ARE GBI A GMr AcC ocC
ééc CCC GGA /em Bt @0F GGT AAG CC6 ART MTME@M@%GGE%B CTTESCQ
902 B1 GCT A?épéégﬁﬁﬁé@;[%;; @é@g&@%@ TCC CCG TAT

CAATAGC ATG TAT TAC GCT GGC CIT CCA GIG GAC GAT TTC GAG GAC TCG GAA TCT

ACG GAT ACG GARe(magoip @ clpiide@susoaCodeE®r 4B TollB@ry &S d@keqiafeGCG GGT TCG AGT
TAC ACG GIG TAT ATA GAT AAG ACC CGG TGA 10 The foregoi ng nucl eotide
sequence codes for the followi ng am no acid sequence: 15 M F
Y E A L K A & IEV aAY T R aA ¥ f G F
R P R A N cC Vv \Y L % DY I P R V A C
N M G20 v ¥ J % ¥ vB v &F vR | v G
F G | | P @& N INR CcI VI N B Vs R A S
V 25 L Y. k H T D E D L D
T N 4SS V Fogp By Ry T TP B g
S W \% N R & IWN X SP RN AV YG DV HL N S
Py W PyR & P % I G Foelg ¢
R I T N P V' R A S \'/
25 L R Y D D F H T D E
D K L D T N S v Y E
P Y Y B 8 D H A E s
% S W VvV N R 6 E S S§ R
K A Y D H N s P Y I
W ) o R N D Y D G F L
E N A H E B R G v Y
35
N Q G R G I ) D s G E
R L M Q P T Q M S A
Q E D L G D D T G I
, 40 H v I P T L N G D D
had R H K h 4 v N v D Q R
Q Y G D v F K G D L
45 N P w P Q G Q R L I
E v S v E E N H P F
T L R A P I Q R I b4
G \'/ R Y T E T W s F
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10> <<><TNL<IMMIT

Q C L S H M GC T F T S P
L A Q 35 R $P019A9°23$ T V Y Q N C
H A D N Y T A Y CL G I S H M

P S F 40 G L I L H D G G T T
K F V 8D PpT LP LE RS YL (€Y W r \ F
\Y Y F N G H \Y E VA 45V \Y
T v pegmse A VoY A L b P
LL % G QL PV PI AF TL TI KC F’I'K AE KI T P
P G T5 P 0 $92 992 BlaS P L L R Y A
w TG GR LEAEA% VR VA LYLRCSV D L
| F kK B P ¥ R 0T S M YKR M R
K A Y aR ¥ DK pS vP pY pN FQ ES pM Y Y
G o L P \ D D F E DlgS E S T D
E E E SFGE SN T ap T cE Eg F g H
GS - SG NthA sz/ G gs Hl ¢ [ | K
15 I'n e ego ng a sugceedlng sgquenges the letters
represent the foll ng%hnln aci 8 ¥ X 5 L J]
A Al &8 Al ani nerRC Cys Cystelne D Asp Aspartic acid E Au
"Gutamc acid F Phe Phenyl al ani ne 25
' E (Lyeﬁ (Lgeﬁﬁnltweforegomg ané succee'd;ljng équences tt|1e letters represent?hecfollgwmg amino aLchS Lysine
20 A Ala Alanine
C Cys | Cysteine
N D | Asp | Aspartic acid
E Glu Glutamic acid
25 F Phe | Phenylalanine
G | Gly Glycine
H His Histidine
| ile Isoleucine
K Lys Lysine
30 L Leu Leucine
M | Met | Msthionine
N | Asn | Asparagine
P Pro Proline
Q | GIn Glutamine
o5 R | Arg | Arginine
S Ser Serine
T Thr Threonine
V | va Valine
W | Trp Tryptophan
Y | Tyr | Tyrosine
_ 40
B. The nucleotide sequence for 60 bases at each terminus of the 0.9 Kbp segment was determined and
aligned with the published 6.2 Kbp DNA sequence. The 0.9 DNA sequence and the 35 Kd gC protein
segment, which encodes virtually all the major antigenicity of gC as well as neutralization epitopes, is
45 given below:
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30 M Met Met hi oni ne N Asn
Aspar agi ne P Pro Proline Q EP 0392 902@1ut am ne 35

R Arg Arginine S - Ser Serine T Thr Threoni ne V Val
Valine W Trp  Tryptophan Y Tyr Tyrosi ne 40 B. The nucl eoti de
sequence for GMMACAC HCRBAT GAATGAC ANA OTG GAT KA Ye@raTc oI3

Cenieneaand | AL ot i AR o 4R BRG RRage 0

maj or anti geni GG GIIA FATHLGREIGCR SAG MOTAITCEAICGAN Adi QOG- TAC SALS gi ven

AAC Toc GTA TA PGSOt St 2R, th 8, £, 6% g, 7 A4 GRF 2 A e

CGG GGA GAG TCECGACETIA TR SAGCAATAGCAATACAGAAACACCRATCEGRAGTGT RATGG CCA CGT

AAT GAT TAT GARAIGEAG GGET TG ATECEAT ACE GG AR CAECPTR ®rEAT AAT CAG
GGC OG§ GGT AT CAA ATG TCT

GCA CAG GAG GA%@F@%A@‘@?%@C&@CAT@A@A@AQT%&T@&?GEC@WTA AAC GGC
GAT GAC AGA CATGMNACKET GABT ATEATAGT GTARTCABCEGACGARTRARALS GGC GABGT GAC GIG

Ca AR AAT CARRERCH PAICRRR AT BT AN BT e AE CARE AT FAATPE S 20

GIC C3& TAC ACCRIAGMMLGTEGETAGBART GGAT GATCGTTCAATT ACACBARGTCECCABGA GAC GCA

GTG GAT TG GAT Fa0 Gt eak T AR TEAICE DT, SARTERR, AT ERRE 10 AT

AGT TAC CGT TTFCERATICACEAETAACGEARCACCCEABTEALKAGCECEGATAT TATTEGATA AAC ACG
ACC A% CTG TTG1éA Tt \rAcT ace At Act \eceCaceCere ere! tcarcaCoraCT

_ ACC TGT ACG GGA GAC GCA GCG CCC GCC ATC CAG CAT ATA

s TGT TTA AAA CAT ACA ACA TGC TTT CAA GAC GTG GTG GTG

GAT GTG GAT TGC GCG GAA AAT ACT AAA GAG GAT CAG TTG

GCC GAA ATC AGT TAC CGT TTT CAA GGT AAG AAG GAA GCG

GAC CAA CCG TGG ATT GTT GTA AAC ACG AGC ACA CTG TTT

GAT GAA CTC GAA TTA GAC CCC CCC GAG ATT GAA CCG GGT

80 GTC TTG AAA GTA CTT CGG ACA GAA AAA CAA TAC TTG GGT

GTG TAC ATT TGG AAC ATG CGC GGC TCC GAT GGT ACG TCT

ACC TAC GCC ACG TTT TTG GTC ACC TGG AAA GGG GAT GAA

35 ARA ACA AGA AAC CCT ACG CCC GCA GTA ACT CCT CAA CCA
AGA

The foregoing nucleotide sequence codes for the following amino acid sequence:
40 :

N

50

55
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30 GTC TTG AAA GTA CTT CGG ACA GAA AAA CAA TAC TTG GGT GIG TAC ATT TGG
AAC, ATG CGC GGC TCC GAT GGT ACG TEP hi#2 9%B15cC ACG TTT TTG GTC ACC TGG AAA
GGG GAT GAA 35 AAA ACA AGA AAC CCT ACG CCC GCA GTA ACT CCT CAA CCA AGA
The foregoi ng nucl eoti de sequence codes for the follomdng anino aci d

sequence: 40 45 50 55 P 0 d92 2 BL.F E D K
L D TR ANE: S U § 5 T
D H A E N S §SSVwWYV ENVPRQ 2 4 R K
A Y. D HN S B ls W R RN RY D G
F L ° E N A H E 10 H H G \Y Y N Q G
R G I D £ & B8 B R ¥ @& AT D HMm S A
Q E D L NGD B ¥ G Ilw B % N B TL N
G D D R H K | V N \Y D Q R Q Y G D
V20 4 Y D Fgl B N A KB E p K
P QG QHRBHBHL 61 VEYVNSQVG ER [y H P
F T L R A P I R I
Y G vihog® s Err 3 0B e e ' b
S L TC T ® M s @A B £ D QH 6 C L
K H#n T T C F3 Q ¢gh \% D C AE
D D G
N T K E’p’o (%A S | g &k Q G
K K E 35 L N GA Dp DQ Rp Hw K| Iy Vy N T
S T L F NDvEDplL gERL 0 Dy G D v
20 F K G D L N P K P Q
\V G Q R L I E v s v E
E N H P F T L R A P
25 I Q R X Y G v R Y T
E T W S F L P s L T
C T G D A A P A I Q
B I C L K H T T C F
30 Q D v v v D v D C A
E N T K E D Q L A E
I 8 Y R F Q G K K E
35 A D Q P W I v \'A N T
S T L F D E L E L D
P P E I E P G \'4 L K
. 40 v L R T E K Q Y L G
% \ Y I W N M R G s D
G T S T b 4 A T F L v
5 T W K G D E K T R N
P T P A V T P O P R
50 Either of the foregoing peptides may be formulated into a vaccine by admixing with a physiologically
acceptable carrier and administering parenterally to susceptible mammalian species to induce formation of
protective, including neutralizing, antibodies. The dosage level may be from about 5 to about 200 ug in from
about one to about 3 doses.
55 EXAMPLE 4

Purified VZV viral gC polypeptide induces antibodies which neutralize VZV infectivity in vitro

11



P P E I E P G V . L K 40 \/ L R
T E . K Q Y L GEP0192Y90231 W N N R G S

DG T S T Y A V T _.W K G D : E
K r

i

T
of the fcl)lr%O?91 Iy g%.l $ gb% 3d° Cr ﬁ ?" Ilerei'(} .% vaggz Zg‘mt cf?l’éaat;) l’aphb

a phy5|3

pg:%ed yCO) ro n b Iver mm odiu h¥re IQ
suscept i rg gtiqm ?aﬂ\?s”frﬁ: rf e i ng
neut gl 'dacngﬁ ARbPR i oo i d.na%u&rala' R 28 Aborns PvAPGSIt 200
ug ko fr nfpE §8ad; aﬁ)qaldke %ﬁtﬁ tater By fwd/M¥EidEo rﬁ datH dt k dn%f:ré@%svdf vavy gC
pol ypept i @?reﬂﬁﬂé pcﬁl@hrﬁ%p b Wk E&h' E&a Wéd doRinB& ¥rbr itkeYguinda Wigh I O

EP 0 19 e%%n@lﬂey%}fcmﬂx@brg 366 QP& buired piyasra ol ulikzedlinfah WM’V5etﬁﬁfiﬁb Rysagreans
of I Mmung-didibdal (kMo & LNBIIP.IYHhiIS Yasda itel phbtigmiiAtR| baiTAdt Iﬁﬂiré-bmdlnﬁaloﬁ gery/ZV gC
as degCrdided vindsedikiRgantibodrb.. . J. Virol ., 52:293-297, 1984. Analysis of
this purified glycoprotein by silver staining of sodi um dodecyl sulfate

pol yacryl am de gel el ectrophoresis (SDS-PAGE) resolution denonstrated
essentially honbgeneous VZV gC wi h the same nol ecul ar weight as 5

descri beEKAMRLEKE| | er et al. (ibid.). Guinea pigs were inoculated
intramuscularly with 20 m crograns of VZV gC in conplete Freund' s adjuvant.

fol |l oned one m)nth ater by t i ns each of . te crograms of VzZV
gC in inconpl B¢ W'Je?ﬁﬂisﬁaeﬁiﬁar#éﬁ tRBfKBEREI% a{]?gn%'eﬁa wer e

q:
31
E

obt ai ned fromajbed fis et b o | 4 g of t he
gui nea pig sera vvere utilized in an in V|tro VZV neutral|zat|on assay as
descrf"bed (Keller et al., ibid.). By this assay the post-inmunization but

na&rés Fél %@Jdain JEO éscdegﬁlged fé{ta{ aj ”93@1“58‘ l?&g'
rat

§ N R S ﬂ&;hpepd' es
V\’h' ch n $iX fic 's%i sV Iy omélh\/ oéél Msoin &ty WeSedeh edweed i n

E. cold @medloRE iftbrvalsS S%Fa re 'takén b¥lofeCieculafol ﬁa A6 wedidCatter BRI I3t
M cr ogr ghgeuiton FEack of the g@hda \pROseMlVerd) (HiiARASH adlmosudavaritRliZatenalssiy ds agelibeb N
0.15 M Naédler et- a@)ld Mroia 82107, R4/ By this sy, tho @BsHTRmUMRZatioh b{Abt tHé preimmdnizatibh ogel
was i nocistaabiRibdt VIV Geuttlizing aiftidaiss. ahbigfolenVZV @a.cH cagableved el&itingWiire Aeywalizig at
t wo- weekantitddies.val s. Sera were taken before inoculation and two weeks after
the | ast inoculation. Each of the guinea pig sera were utilized in an in
vitro VZGtaweutral i zati on assay as described (Keller et al.) J. Virol.,
52:293-297, 1984. By this assy, the post-inmunization but not the
pre-i muhi 209 € fregment ef| VZYDNAhasjmnherrugleptid Boquenge:ant i bodi es. Therefore VZV
gC is capable of eliciting virus neutralizing antibodies. 30

35

t he pr i
LE,@&%&E )

45

50
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Clains 1. A 0.9 Kbp fragnment of VZV DNA having the nu . 35
40 45 50 55 12 EP 0 192 902 Bl BRZV 1gZ9gd Bropr ot ei n E”m mglmﬂm'n
MRC-5 cel I's by neans of imuno-affinity chromat ography AUt el 1-Zi Ny onal
anti bodi es to VzV C as described in Keller et al.. J. Virol., 52:293-297,
1984. Anal s\{zé’ % 9 Fﬂpsot VRS Puiecyirgre MRCHR &9l tyymeans gbimmnerpifinity chesmatographym
dodecyl sd 'F'&Qé‘ é“?t ‘?ﬁt é( 8F ag eseribed ritafierf &l dofifl. BARYS)297 1984 Analysi
denonst rat° 's|§ °g iging '\PE\’/ ’%@%"Y’ uifafp-palyacrdarpidle ol glestroPlgsesiznt
as descri ;Hzag ?eﬂtpf:y AR IGihdng same qolecigy weight as

intra scunrigé;j Y rgﬂﬁ; W e gwe §m@°§/§vg o tét”él‘ r'@ﬂﬁ%rafgs afaf

| rams
fg(él : ﬁwleﬁc mmﬁ!et b{f& o?r ﬁ%ﬁ %apaéé’@egr were med% QE%WE' nea pgs
ti
obt ai ned fa§ i @l an§ T &fst .ﬁ&ua.aﬁ at.:ms
gui nea pi QicREd PeVWRIRaltg dntigdads. N an 1n vit neut ra |z |on assay
described (Keller et al., ibid.). By this assay the post - i muni zati on but

not the pre-inmunization sera 10 elicited VZV neutralizing anti bodies.
EXAMPLE 5 15 Reconbinant E. coli-derived gC pol ypeptide induces

ant i bodi eexaPiE®s neutralle VZV infectivity in vitro 20 VZV gC protein was
produced in E. coli as described by Ellis et al., J. Virol., 53:81-88,

1985. Forty m crograns of E. coli-derived VZV gC was adsorbed onto 5%

al hydrogel i n ®ecomhima@t E.orali-derivedge. polypeptide oimdusesnf VZV gC on

al hydr ogel was dﬂ_tg@gtad wHII Qeutirad [Recyze %ét&@%gggggg vi.#g%
gul nea pI1 gs at WO- Wwee | nNterval S. era were i on and

two weeRs after the Iast |nocul ation. Each of the guinea pig sera Were

ut|I| edln ro VZV rallzatlon assa as des cri ed(KeI et
O\flql g(g?E 8’21E Lﬂe rr l Virol F‘m}(t

ot the pf“'° . : raﬁﬁ’”ﬁ%iy §  Chrdraer e ‘? aJ‘ aited ”t "“‘2“"?;
Theref Y gﬁ gﬁ% l tloa'l" Yrt"t Fé’&l ‘:30
d ai m5 ftﬁegﬂmrg pﬂfser fi’nva on assay %é'sb:ﬁbedBS
40 45 (Keller et al) dJ. Virol., 52:293-297, 1984. By thrs assy the post-lmmumzatron but not the pre-immunization

sera elicifed VZV neutralizing antibodies. Therefore VZV gC is capable of eliciting virus neutralizing

antibodies.

30
Claims

1. A 0.9 Kbp fragment of VZV DNA having the nucleotide sequence:

56
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50 55 12

TAC TAC CAT
TCT PCG CGA
GAT GG TTT
CGI GGI' ATC

. GAT CTT GGG GAC GAEf &8

GAC AGA CAT
GAT CTT AAT CCA
CACi20 °®

TAC ACC GAG

GCC ATC CAG CAT
GIG GIG GAT GIG

TAC CGT,,TTT
ACA CTG TTT
AAA GTA CTT CGG
TCC GAT GGT
GAT GAA AAA
pol ypepts de

o 4% ¥4 A8

@

W%ﬁ%mmmmmwmmmmmmw

o e G A, (55 by i Thi Xk G AR SRy T4,

ACT'EXE/XKCTNBYKME(IK!1K¥B]HKLNBA'HQTAHGP@G@(SHT(QBT(IIBCCC

CAG GAG
15

GAA AAT

G T 372 G AR S AT G G GG B

CAA GAT /4G /BGS (O6T GRT BT AT &GS BSS GAR €186 MR ARS ACG AGC
30 GAT GAA CTC GAA TTA GAC CCC CCC GAG ATT GAA CCG GGT GIC TTG

ACE o G0 KEN G it e Sl Cpr €

ACA ASKT /8t @BC AYE @XC @r Gt ACT GCG @A Gk AGE €AT2. A

sequence: 45 50

20

25

30

35

GGT
GGC
CCG
GTC
ACC
TGT
GAT
GCC
GAC
GAT
GTC
GTG
ACC
AAA
AGA

GAC
CAA
TTT
CGG
TGT
TTA
GTG
GAA
caa
GAA
TTG
TAC
TAC
ACA

GTG
AGA
ACT
TAC
ACG
AAA
GAT
ATC
CCG
cTe
AAA
ATT
GCC
AGA

TTT A
CTC
TTA
ACC
GGA
CAT
TGC
AGT
TGG
GAA
GTA
TGG
ACG
AAC

ATT
CGC
GAG
GAC
ACA
GCG
TAC
ATT
TTA
CTT
AAC
TTT
cCcT

AA GGA
GAG
GCa
ACT
GCaA
ACA
GAA
CGT
GTT
GAC
CGG
ATG
TTG
ACG

GAT
GTG
CCG
TGG
GCG
TGC
RAT
TTT
GTA
cee
ACA
cGC
GTC
cce

CTT AA
TCA
ATT
AGC
cee
TTT
ACT
CAA
AAC
cce
GAA
GGC
ACC
GCA

GTG
CAG
T
Gee
cAA
AAA
GGT
ACG
GAG
ARA
TCC
TGG
GTA

ATT. TGG AAG ATG CGC GGC
G AGCCRSGeARA GG

T CCA
GAA
CGG
TTG
ATC
GAC
GAG
AAG
AGC
ATT
CaAa
GAT
AAA
ACT

AAA
G2A
ATT
cce
CAG
GTG
GAT
ARG
ACA
GAA
TAC
GGT
GGG
ccT

CcccC
AAT
TAT
TCA
CAT
GTG
CAG
GAA
CTG
CCG
TTG
ACG
GAT
Caa

Caa
CAC
GGA
TTA
ATA
GTG
TTG
GCG
TTT
GGT
GGT
TCT
GAA
cca

2. A polypeptide coded for by the DNA fragment of Claim 1 having the amino acid sequence:

50

55
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F H T D E D - . K L D S :
% Y, E P Y  EPg 192902 B S D H Y E
S S w \Y N "R G E S S”!m'c "@“""""Ils ’ ,!Il
A Y D H N S P Y I W P R

N DY D G F L E N A H EH
‘H G 'V g Yy N pQE @ KR L GOo5 T |
D S G E R L M !Q g P;[rl M

S LA N ES Y YL E J&p D G |

H “~V | p PH AL E Ns &S WDV N RR H

K I V 20 N \Y D Q R Y G D
V F K g6 E' s 5 yrR® g "a, P op Boc 0
R L | NE s W ¥YS I VW E 25 R N D E N
H 10P F T R P 1 R I

Y G v ot gp b rfgr fEowpla & E L

P S L T 30 T G D A A
P A | ®H QM Gl Vv CY IN QK G HR GT T

C FQ D v, Y, Y, Y, C A 35
E N T kP g ©Cp E Q‘P p VoM, % P S

Y R F T QO B S KA K EE AD ID GQ P
W I \ \Y T L D E

L E L D D910 P&I PG SIE II I v % FP P T G \
L KV L L R GT D ED K HQK ¥ VL GV
Y | W N N v My oR R Gpgo v ¢ D4 v G
T \_/ S T Y A T F L VT W K

G D E F gk § Dprp L p P71 K B Q) Vv

T P Q ¢ Po R 50 8 A reconpinamy DNAgtransfer grect or
conprisi ng a transfer vgctor i nto whi cg a segnent , of c‘gai m,l has been
inserted. 55 4. A Gectol conlainifg thE 0.9 kbp ¥zv DRA frignet of Claim

1. the vector adaptied tQ expRess In a Buitable hvst akR | ea®t arTantigenic
part of the proteip of gC engodedgby the VZ DNApfra nt., 5. vect or
according to daim4 vvhgrei nﬁt he Eost ?s a IP)'/rokaryot ?%Eor Iéuka)rqlg/otic

organi¥m 14 C T G A A P A I Q
H I c L K H T T c F

Q D Y v v D v D c A

55 E N T K E D Q L A E

1 S Y R F Q G K K E

A D Q P W I v v N T

s .7 L F D E L E L D

\/ “© P p E I E P G V L K
v L R T E K o Y L G

v Y I W N M R G S D

45 G T S T Y A T F L v

T W K G D E K T R N

P T P A v T P Q P R

50

3. A recombinant DNA transfer vector comprising a transfer vector into which a DNA segment of claim 1
has been inserted.

55 4. A vector containing the 0.9 Kbp VZV DNA fragment of Claim 1, the vector adapted to express in a
suitable. host at least an antigenic part of the protein of gC encoded by the VZV DNA fragment.

§. A vector according to Claim 4 wherein the host is a prokaryotic or eukaryotic organism.

14



EP 0 192 902 B1 6. A suitable prokaryotic or eukaryotic ) o
vector according to aim4, the hEB0 18282 BH to eipressllmmlIu!“sulll’“gm'i
antlgenlc part of the protein of 'gC coded by the 0.9 Kbp \V74Y; DNA Fragmant
7. A conposition conprising the Qol tlde of C1a|m2

subuni ¢t Hor Acpiaple PERIYATE Apydeniot fos Eor e oo gegriige Sepr s gg} Honoatp
accor di ng toe’@“’éFﬁ‘l'%s\/ﬂ‘fé‘f’t@??lcﬁﬂmg‘fepﬁ’ﬁ'" F@‘é‘{‘ﬁj 2P0 KBr V&4l e n is
expressed directl Ci 0 t

5 Ko 4 D, B SpaflE TeuBpBREE b Sahce B4 Bilghd) waon *“em##g g e
GAT AA®cac AP cTG GAT ACA AAC TCC GTA TAT GAG CCT TAC TAC CAT TCA GAT CAT

meGT © n S| al S d I
0 00 79, KT M SRS G0 T M

TAT AAT CAG GGC CGT GOT ATC GAT AGC GGG GAA CGG TTA
ATG 25 ;5 Revendidifioh"C ACA CAA ATG TCT GCA CAG GAG GAT CST GGG GAC GAT ACG
GGC ATC CAC OIT ATC CCT ACG TTA AAC GGC GAT GAC AGA CAT AAA ATT GTA AAT GSG
GAC CAA COl GAHmdAGe 88 Kpb d'ADN GETZ\CAYant Gl Bqilchde idibotidigie :GAT CTT AAT CCA AAA
CCC CAA GGC CAA AGA CTC ATT GAG GSG TCA GTG GAA GAM AAT CAC CCG TTT ACT TTA
CGC GCA CCG ATT CAG COG ATT TAT GGA 35 GIC CGG TAC ACC GAG ACT TGG
$§ Exm % s mmm{rmmmmmmmmmwucm ATA
T, GCG GAA
AT ACT AR CaG T GRS 1T AR R T R R e R R T R N ne
GAA GCG GAC CAA Gz TEYA ANAT GGG CIBA ARG ATRT ATLS ACBACARATEIGGRACHATCTC GAA

I;Zﬁ NAARAA TAC TS QA M TREE ATAT 1RIA 266 GOR COT AR TGRE ARE N Ter
TAC GCC ACG TGGA TITT CATA AGKS TS ARRA CEAF BAAHRACSEAT GGG Giﬁiﬂ@ﬁ

ARGSEC? ACG COC GGy Tl A6dc 63T COETORACAGATSAGE. GBG! BRAPLIGEe TXAJATRAr A
fragnent d' ADN de T a Tevendication 1 ayant | a séquence d' aci des am n6s: 15
EP 0 192,902 B J1 Nil mMDIID 1111111 111

CAA CCC ACA CAA ATG TCT GCA CAG GAG GAT CTT GGG GAC

GAT ACG GGC ATC CAC GTT ATC CCT ACG TTA AAC GGC GAT

GAC AGA CAT AAA ATT GTA AAT GTG GAC CAA CGT CAA TAC

30 GGT GAC GTG TTT AAA GGA GAT CTT AAT CCA AAA CCC CAA

GGC CAA AGA CTC ATT GAG GTG TCA GTG GAA GAA AAT CAC

CCG TTT ACT TTA CGC GCA CCG ATT CAG CGG ATT TAT GGA

5 GTC CGG TAC ACC GAG ACT TGG AGC TTT TTG CCG TCA TTA

ACC TGT ACG GGA GAC GCA GCG CCC GCC ATC CAG CAT ATA

TGT TTA AAA CAT ACA ACA TGC TTT CAA GAC GTG GTG GTG

GAT GTG GAT TGC GCG GAA AAT ACT AAA GAG GAT CAG TTG

&J, GCC GAA ATC AGT TAC CGT TTT CAA GGT AAG AAG GAA GCG

GAC CAA CCG TGG ATT GTT GTA AAC ACG AGC ACA CTG TTT

GAT GAA CTC GAA TTA GAC CCC CCC GAG ATT GAA CCG GGT

“ GTC TTG AAA GTA CTT CGG ACA GAA AAA CAA TAC TTG GGT

GTG TAC ATT TGG AAC ATG CGC GGC TCC GAT GGT ACG TCT

ACC TAC GCC ACG TTT TTG GTC ACC TGG AAA GGG GAT GAA

50 AAA ACA AGA AAC CCT ACG CCC GCA GTA ACT CCT CAA CCA
AGA

s5 2. Polypeptide codé par le fragment d'ADN de la revendication 1 ayant la séquence d'acides aminés :

15



*C L M S*F H T .0 E 0 m ”[
S veeorsaszer p v |ININIEIEINEG
S .5 D H A" E S S* ¢ MW M sy
N R G E S S R K A Y D
H N DS GPF FHY TL ID gN DNPK ALR DHN T Ealo
Y _

H G v N YS VN Y QE Pg Y RY Hg S 0

s - 6 E p R Al g Ms sQ w P#¥5S N R T
0 M S A Q E D A L DGo .

T G | G 2 Sy S IR Kp TL N G
D D R N Hs pK vy 'IGI Ww 20p VR N KI‘1I> GV
D Q Y ‘E

D 1 N Y B G F pL éDQ cN H RE L

| E V S V EE N H = F

T L R H /M GP28: Yy ON QR GF IR GY ; G
V R Y Tt T W

. . L o s ' & E, R ,L My Q pP A

| D 30 T Q HM [ A CQ E DDK L Vu DT
T C F D ¢+ Vg vV oy Ve p

C AE % °%r K E 0 I5 LT A

E 35 Lk N <G Dy D RR HF K Q1 VG K
K £ A Ox vQ p Pg RW g ly g p VLv ND 5
TS T ' F s Do N Lp a P Q L
P E r L5 P & v K K 4@ V

R T EG¢ K RQL 1 E IE)GV Gs\T/ v YSE rT

w N M G :

Y A T E F’B H P \fs45 T L RprTA P K
G 0 E: & RT I R G N Py RT v A

\Y; r P E q. W P s 50 3, Vecjeur de trgnsfert d' ADN

reconbi nant conprenant un vecteur de t ansf&rt dans | Bquel *un s'ggment d ADN
de la revendicatiéh 1 af M6 $ns6r®. 4.AVectdur cBntenant ub fragment d' ADN
de VZV¥%e 0,9 Kpb e | arrevepdi cafi on ¢, legvectgur 6§.a_nt §j5 ad@ptG pour
exprimer chez un ggte appropri 6 au noins une partie antigefique de |a
protdi ne de gC codbe p | e Yragrﬁént dv ADN Be VZV. 5. DVect €ur ;&I on la
revendi cation 4, dans IxquelT!' hoge esg un grganpsne grocagyotigue ou

eucary&tique. 16 I s Y R F 0 G X K E

A o) Q P W 1 v '/ N T

s by L F D E L E L D

40 P P E I E P G v L K
o/ ' L R T E K Q Y L G
v Y I W N M R G S D

G T S T Y A by F L v

© T w K G D E K T R N

P T P A v T P Q J R

50

3. Vecteur de transfert d'ADN recombinant comprenant un vecteur de transfert dans lequel un segment
d'ADN de la revendication 1 a &i6 inséré.

4. Vecteur contenant un fragment d'ADN de VZV de 0.9 Kpb de la revendication 1, le vecteur étant

55 adapté pour exprimer chez un hbte approprié au moins une partie antigénique de la protéine de gC
codée par le fragment d'ADN de VZV.

5. Vecteur selon la revendication 4, dans lequel I'hdte est un organisme procaryotique ou eucaryotique.
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"EP 0 192 902 | Bl 1Ll 111! .1 | 6. HMe p‘ﬂﬂ wn’ Puﬂ
eucaryotique appropri 6 contenant UEP 0482 802 Btel on | a
|' h8te 6tant adapt6 pour exprimer au noins une partie ant|96n| que de la

prot ei ne de gC codee par le fragment d' ADN de VZV de
Conposi ti dh

ew@ﬂaﬂﬂuq By BYsPLY RREPPE cpripnant 1A yaet tsP' ,
. sous unites éﬁ‘ﬁtl;?é q@q@ﬁ%{s"x’ﬁ %JE“'?u‘ﬂ'ﬁoW'eaﬁS' &i)a %e%?%pr?}rgc é’ﬂrg expégssfgn
viral e selon'?%" dans lequel la totalite ou une partie

rargwg I guF sgo om| e%n?kg%?ﬁ%%ﬁ%%%g%ﬁé ?\’f (;u\?{)lqﬁ 'a% S&tk%% dill aﬁf}@ﬁiﬁ'ﬁs de
Nukleotldsequgﬁf &¥$ C ACC GAT GAA GAC AAA CTG GAT ACA AAC TCC GTA

TAT GAG Cd muﬁ%%%ﬁ Sie Bhdn 15-felerddiestior?Giahsibquba tol e otelins paNib ahtigéni§deie GAG

TOl 706 CCA /g Ghibiel G wipfved dibcidiin doduriolobpabbd At OCA CGT AAT GAT TAT
GAT GGA,JTT TTA GAG AAC CAC GAA CAC CAT GGG GIG TAT AAT CAG G&C CcGr Gcar

ATC GAT AatéAdbaspiiendGG TTA ATG 25 CAA CCC ACA CAA ATG TCT GCA CAG GAG GAT
CTT GGG GAC GAT ACG GGC ATC CAC GIT ATC CCT ACG TTA AAC GECGAT GAC AGA CAT
AAA ATT GTH AZV-DNSErdgMént G 0,9Kbp riirder NikiBoBddedueriz: GAC GIG TTT AAA GGA GAT CIT
MAT CCA MAA CCC CAA GGC CAA AGA CTC ATT GAG GIGA TCA GIG GAA GAA AAT CAC CCG

TTT ACT#TTA CGC GCA CCG ATT CAG CGG ATT TAT GGA 35 GTC CGG TA A(é%gAG ACT
TGG AGC TTT TTG WMCTMCA@MT@*AA@EMCQEG@T&%‘@CC&F CAG CAT

AT TOC (UG aan ANET ARG e A A A e A T G AT o 1T Can
GG? AAG AAG GAA GIGGERTACAATCERCTEEAGAG Tg?&?gﬁg?Aig?AggﬁAéﬁcg$%?TTT 45
%} %m % P:,;C _ﬁ%cC@@ACGCTTGBMAITAG!\QGOOGAGBGTGKMTGMAMTGFATCT T CGG

TAC.A T GGT ACG
TC80 ACCGFACT Eﬁggiégg$?Tﬁ$¢G§éﬁ E@ﬁ?éégﬁkiséztﬁéﬁ @2X§*I -
AGA AAC CCT ACG CR&TGEAGCGSCACGTCGGTCABRCCGAT AGC GGG GAA CGG TTA ATG

25

CAA CCC ACA CAA ATG TCT GCA CAG GAG GAT CTT GGG GAC

GAT ACG GGC ATC CAC GTT ATC CCT ACG TTA AAC GGC,GAT

GAC AGA CAT AAA ATT GTA AAT GTG GAC CAA CGT CAA TAC

GGT GAC GTG TTT AAA GGA GAT CTT AAT CCA AAA CCC CAA

GGC CAA AGA CTC ATT GAG GTG TCA GTG GAA GAA AAT CAC

CCG TTT ACT TTA CGC GCA CCG ATT CAG CGG ATT TAT GGA

% GTC CGG TAC ACC GAG ACT TGG AGC TTT TTG CCG TCA TTA

ACC TGT ACG GGA GAC GCA GCG CCC GCC ATC CAG CAT ATA

TGT TTA AAA CAT ACA ACA TGC TTT CAA GAC GTG GTG GTG

S GAT GTG GAT TGC GCG GAA AAT ACT AAA GAG GAT CAG TTG

GCC GAA ATC AGT TAC CGT TTT CAA GGT AAG AAG GAA GCG

GAC CAA CCG TGG ATT GTT GTA AAC ACG AGC ACA CTG TTT

® GAT GAA CTC GAA TTA GAC CCC CCC GAG ATT GAA CCG GGT

GTC TTG AAA GTA CTT CGG ACA GAA AAA CAA TAC TTG GGT

GTG TAC ATT TGG AAC ATG CGC GGC TCC GAT GGT ACG TCT

ACC TAC GCC ACG TTT TTG GTC ACC TGG AAA GGG GAT GAA

AAA ACA AGA AAC CCT ACG CCC GCA GTA ACT CCT CAA CCA
AGA
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2. Vom DNS-Fragment nach Anspruch 1 codiertes Polypeptid mit der Aminosédurensequenz:
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AGA 55 2. Vom DNS- Fragnment nach Anspruch 1 codiertes PoI
Am nosaur ensequenz: 17 EP O 152 00192 992 Bt !!mm“lﬂl nmlim“l N
S*C'L M S F H T "D "

S D

E
TN S V Y E =) Y H H
A E S S W V N R G E S S
R K A F VYH ™ D HR DS K pL 9 T | W
P R N oy D G vy Ly B s N A
EH , H cVN ¥ Vv ¥ \F "5 G R Gr D
S 3G E p RH AL EM S QS W15V N R S
® Q S D L sGDg R AT v CGp H H
Vv | P S TE SN SG D D R H K
| V 20 N SN P VY Ip Wo P RR Ny Dy G
Q R L | E V S V E 25 - E
N H P F T L R A P i 0 R
| Y G H \H GR Vy Y TNT Qw G SR GF L
P S L Tp30 g G El R It [*) oD »p A A
P 15 A | Q K | C L K . H T T
C FO D T W My S yvaA 8 Ey D pt Gc A E
g l go Eo TE G Q1 | vA 1t EB I ¢ S y
K E_A D Q =) W
| Vv v L W G6rgb o R H K T Vg L
E 20 D 48 \Y D pQ R Q EY G DE Vv P G
Vo L KV . L R T K Y L
GW Y Fool SN D W ER PGk Q§ Qp 45
G T S 6 TQ RY L AL E VF S LV ®7w K
G D E -~ K T R P T A V
H P
¢ 25D 5 F o H F Wy L R R P
i ) R 1 Y G v R Y T
z T W s F L P S L T
% e T G D A A P a I Q
H I C L K H T T C F
c D v Vv v D VvV D C A
. E N T X E D Q L A E
I s Y R F Q G K K E
A D Q P W I v Vv N T
s - L F D E L E L D
40
: p p E 1 E P G Vv L K
\./’
v L R T E K Q Y L G
v Y I W N M R G s D
e G T s T Y A T F L v
T W X G D E K T R N
P T P a v T P Q P R

50

3. Rekombinanter DNS-Transfervektor mit einem Transfervektor, in den ein DNS-Segment nach Anspruch
1 insertiert worden ist.

55 4. Vektor mit einem VZV-DNS-Fragment von 0,9 Kbp nach Anspruch 1, wobei der Vektor geeignet ist, in

einem geeigneten Wirt wenigstens einen antigenen Teil des Proteins von gC, flir das das VZV-DNS-
Fragment codiert, auszudriicken.
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50 3 Rekonbi nanter DNS- Transfervektor mt ei nem Transfer
DNS- Segnent nach Anspruch 1 insert EBOt1929P3BA ist. 5s 4. T mmlum "1"“1
VZV- DNS- Fragnent von 0,9 Kbp nach Anspruch 1, wobei der Vekter geei gret *

t, t Wrt t T d P
von'gC. b JedeaRd g e”%*or«e%%&#&%w%?%mﬁ% Ror e PR ﬁaﬁ* g sb ' 15
902 Bl * C s?é?nefér roﬁarL‘ nE’SCheYeoiaLrog ﬁ&?%&“ﬁ& 3479 \QB br r Wné:ﬁ 4eén91alt

prokaryontl S YOR WS, hte: .
prokarygnti Sfﬂﬂ@fﬁagﬁt t v hgsq o %Bén eréeléﬁen ekto nac ﬁ%\é%\ﬁch

4 enthalt, wobei der Wrt geei gnet |sf Wenl gstens einen antigenen Teil ds
Pl ' ot ei NS ¥ 0rushamehddizudd HrelBidSday BMypeBtid nach ARdFocib 385V RIRb aMigbheUntbrdfiibit &R6H A T,
auszudr Ucken eindm gédignaienpagalodttaly, Wel che das Pol ypeptid nach Anspruch 2
oder eine antigene Untereinheit davon in ei nem geei gneten Trager enthalt.
to & Y ral efraldEpessiinsmigoraiatio Anspach 4, ARBip Idas fesdmte vuder ¢in alaigenge Selndos PRtbRis
ei n ant i generirdktinleindreSiufitiobmizinsawdigadaickt wird ei ner S| ugeti er spezi es

ausgedr Uckt wird. 15 20 25 30 35 40 45 50 55 19
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