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Figure 2 shows a schematic view of the nucleotide sequence of a clinically
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and purified. Purification of HBsAg fromyeast cells is well known in the
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50 Thermal Cycler (Perkin Elmer Cetus, obtained from Van der Heyden, Brussels, Belgium). The presence of
the desired amplified fragment in each mixture is verified by conventional agarose gel electrophoresis and
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55 annealing reaction takes place at 60°C.

Additional oligonucleotide primers BC90 and BC153 having the sequences shown below may also be
used in place of BC17 and BC144.



are used as prinmers for nucl eotide extension by Taq pol ynerase with the ay
S-gene as tenplate. The underscored AGA and TCT triplets on BCl45 and BCl146
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30 appreciated further that all nucleotide differences resulting in am no
aci d changes between known HBV isol ates of adw and ayw serotypes reside
downstream of the Xbal site so thdP @880k i on on pNN2del t aEcoRl of the
variant Xbal - EcoRl fragment obtained by PCR results in an ayw coding
sequence. a@p 1.5 ncg of the 690 bp fragnent resulting fromthe PCR
react i ons W@%ﬁ%ﬁn ol ﬁgltﬁévganﬁg %g;ké@e s&ewapsféo fahSroiea m‘?d RRSdeRd
with Xbal g AN he 3P PS o3 s0040R SR
fragnent \gsdReiiag Pl st 3 1500
whi ch had be(&mvéilt.&as:toﬁﬁg wcmhuagowre @88 ofeeRtlict Q28 IR ekgPaistEcadsdfle consisting of the
dephos pholyydstiemb privibtdr] #6 4adingSsequenéd bfythd SLstoi of af sitlypb Mom pRINA0Eeh taad=me fpbast
vect or showas igimilvaterUifagmént. This @a3sbtivowds itida liriseriibd Metibéil the Blll PhdoSellisRes\VaR BRIT12775
recover ed t@afoth pRITIIGSE pRITH 3858 yaislthbh FHirbducsdbyctansiambtinh,nsing the testradue bCimRit al cited
fragment @bave.ylito the rdvipientostiaih IDEH ciS-vdtb delentjorsfajareine évdepesdentee d tromsforvaamh cdidng wathal
and EcoRl rejsined@and$ubcultareg Rl estaliighlhe virnintidantified @s ¥H54.0 f or m an expressi on
cassette 40 Stiisr@65hexpiassss diRsAQ gl 210 aibtyge ybigh dnussful gs gjconteel whendinvestigating rtte
under t he PEPriess the HBsAg of trppigseptigystiioRr . The resul tin vHBsA expr ESSI on
cassette obt%Pﬁ%’U‘Qa@d @RERSFIPL iRy iy Radicles inj vewst) usingopRIE19E0

deri vat i v&heRast ARG pramoferfagbpen BesF’I'bS ke Re V‘ﬂ efas) %Q?“iebﬁm\nﬁ?waﬁqgg 9‘%&‘

ot sl e 3@;%5&? S ratogg%%@ggq g

° ERYRA
di agr ammat |s€¥11'9 best e g P %

e fovn, Pol'ylinker inserted between
t he. ECoRI oh—thepBR327 replicor—and :
coRst r ugt elc’ﬁTB&'N%&W'él#ﬂﬁ WEFI#NWQTEM (g/Lduburé) g WBsARCY UGBIAY HEBsAGRS PoRsient pratrinh
DNA fragmgnts. The 2.98 Bglll}Sall cassette f el f jom pRI T13555 was

obt ai ned Hyygagidnucl gass di gﬂst I onggpd 1 nsgrtedyfies weerl the Bglghd and Sal |
sites of pRI T12475 b)c1g;gnvent|onal 2f:$(pn| ng techdmgues tlo formorobe pl asnj d

pRI T13557. Tt s desrrabtegtontegrate(the cassettg—nto—the—yeast
genone f&n i‘ﬁ}‘;@%ratlv%gﬁct or lsuch é% hose desc &Eged i1 Jacobﬁ t al, Cene,
80, page Az9_sq (19 of or FEP  wh dinglwith t+ B® |n<prf| n
of the vHBsSAg expressi on cassette on pRI TI 2775, yeast cells of a |eucine2
defi ci ent mi3taintY1648pradnces sbayt 1efdd feps ermerontetUBBIA resctivie tmateddl cerhpared to BaintYdeg4o| .
153: p163 WespaPoting ohcrude it pitaets Ligitg engeipnabantibrdie bBAt Gmithilines RescbamBiplpgicalsA
sui t abld Faenssit.Eeloiugy. redogniajigtthe dentwedhpnd reduged HRM svrfpce antiogn Balypaptide.[siidyved that
deposi ted Ymmmdy% apoul Hgesame Ireuat of HASH reactve proaint Vithamhmaiggyiar wejght gf #4K as did

Col | ecti o' June 2, 1982 under accessjon nunber ATCC 20830. 56
further sui t'ﬁ‘ﬂ'l'@sé‘ir ihe; ?\’"‘i"’% yqast qglis, ﬁaefaf' a%asé?y nd Westam '8%'895 ‘(eBe

nocst 45 %ﬂ%gz@' %f@% 2 g Pt o%‘ﬂ&”‘%zir et Py 6ot

transf or meq ? QE{ICF;&?: nt| Sn ttemags Aliﬁ{ %ge

with sele
ret h_,ned gﬁﬁ@@n "v gﬁﬁ% %o esta{’; ﬁe Stl’all)r?l | ent|

030 Bl g@s Ylﬁéb%rep%ﬁt-&\éw m&ﬂvﬁmﬂi bebim SRdid Weﬁﬂé@@xu&hﬁﬁﬁﬂh&ﬂﬁﬂs%@@%@nce
nay al so begtwhéebsivid FHEdA HbshrdiaRtiometrki® Y1848 Gave ARinMbEAUBRIA/ToteiR Rids 8P DR 3R OF
P. pastorigagwhi ch carry other expression cassettes so as to form conposite

HBSAg parti chusiiedHBEAY B s@dinY B548wxé eéaminedl by \WRctfoh nibstofdyOaipP Sgihing] Sitts fragi es.
5 Con\aeqtdte. Gheinaterdabshows theeprbsah@ e Sphevizalepattisieiyical oORBM sutfade aatigan.98 Kb
expresséson cassette consisting of the yeast TDH3 pronoter, the coding
sequence d&kandiee3 S- gene of ay subtype from pRI T10601 and t he yeast ARG3
termnator fragnment. This cassette was then inserted between the Bgl and
Sall si te{_ggprampfrawqmp qopPesiietn pRI T13558. pRI T13558 was then introduced by
transformation, using the technique of Ito et al cited above |nto t he

reci pi éﬁt stT"a? ﬁefﬂit@“fﬁeﬁdc?qvﬁ%%s%wb?!t‘ﬁ"’bﬁ‘“'f“B'FmI“éé‘i!I?,’i'q?é“ "% BMRory@ plesphats, 150

t r ansf or mitY aWB’B%}r os"g'li‘be'mef l?r ‘{B'the g‘?ﬂt SE’H"QL Wea 3 ai n

)
—h

roRAli Sodiumy

i denti fi ed® pgini

useful as aﬁw) ren élefo g%%gogé?mm' iﬂsé; a?.% ‘?r%sg t1*"°the VHBsAg of the
presentgi nven Fess) on o ay subtype particles in
yeast using pRI T10601 as startl ng material and the yeast ARG3 pronoter has
been described by De Wlde et al in Devel. Biol. Standard. 59, 99-107
(1985). t5 Cul tures of Y1648 and Y1654 were grown and the HBsAg
extracted and nmeasured in the crude cell extracts by AUSRI A

radi oi munoassay (Abbott Laboratories, North Chicago, Illinois, US A).
The results of assaying two cultures of%ach of Y1 648 and Y1 654 are shown
bel ow. STRAIN CULTURE NUMBER PROTEIN (gAl culture) HBsAg by AUSRI A HBsAg
as per cent protein 20_

(gi culture) Y1648 C1316 23. 42 0. 0115



C1\324 ' 27. 30 0. 0131 . 0.0 i m
ciss 0% oalthe o ST
Y1648 produces about 10-fold | ess apparent AUSRI A reactive materi al

conpared tqughkai n Y1654, Western blotting of crude cell extracts using
nonocl onal antibody HBS1 (Sm thkKline Beecham Biologicals, 30 Rixensart,

Bel gi um), recRuBpAtidd siiiRe ARIAET PRl R Megrhdhtl herast &é%My.ﬁéthB RhtyediEty i B BBV surface
pol ypepti de, &digsHe dhakdedtised Wb thét the S6lL6rEEin 3D Pabimeht tRorSoR (PRIBSHED datprisds d-TRslfied 'a'
r ea% Ve spr ot gdtémiaitlih Whidhthe?s isladiord\Ryjogphilicdmind/dsidakan Glybine/di(position Ves SraKbsHEsAG
t he Tul ture ofequemeat cells, extraction and assay of HBsAg and Western

blotting may be found In EP-A-0 278 940 and EP-A-0 414 374 both of which

ar e i ncor pa- afetBsAgrasi alined in efier € mcwhich3be amino &idk ftaposition s ganbendsrieadi byl a pudng
purified fronmolidn iretee G68 tedon fodngtidr glyditald pesition YASGH doringl Hiskg/ent i onal net hods
according to US Patents 4,649,192 and 4, 683,294 cited above. The

prepar ati ons AohiBrAg cclameds inkplsin A rar 2 \WChpéu jidentiqgi\to SormabdRsAg rfrirefein eprept fol #e as
anal yzed by SpiBredpaming agig gpsidq af gpsitien 245ni ng whi ch reveal ed si ngl e rraj or bands
of protein at 24K together with traces of dinmers and nultime

prepar at i orfs 6 CRIP9d,/B Flaiapd sy O § dhiviighy Bie modicgtion 5689/55'%\@&}‘%?%%
ratios of® 1. 63V PY 2o e her eas two VHBSAg preparations fromstrain Y1648
gave dim ni h\(l}gg ;A;%Allalmgtneany?ne%il:lgasﬂopwhlch |s%ea9?r%h%h7f rlfled VHBSAG Trom

strain Y16 am ne ron mc ter St |n|ng wi th uranyl
acet ate.

f ok_HBV zwF‘Fa%ﬁ%s?‘%ne%%”@“‘gﬂﬁpﬁ%“’i%?@gﬁ%"% (Blo GEMELS bk s
50 To a sterile, buffered aqueous sol ution of 3% al um ni um hydr oxide in
10 mM sodi un plies phrformed Wk thid Vb ©f claiRB6. 8, the VHBsSAg of Exanple 2 in
simlar buffer is added with constant stirring to a final concentration of
5 to 40 Nt pAGaEIng canpbsliorbcdrifity andffective amounit of LIVABSAY as+¢laimddinaRind Sp4dmixed
(sodi um ser t hwitl aiuidble eneh@adjiadaied to a 1 in 20,000 (wWv) final
concentration as preservative. The vaccine is suitable for parenteral

adm ni st r at$. oA pragedsdorgpreparing B viiBsAg as Eiemed B 20y @8O @ims 1 to 5, which process comprises the |
lt1j 111111 #tpps ofidquituring alostiageprding 10 cipiap Atik o SpREPSEle fcultee mediyny eand purifying the or
fragment t her ¥ifisAdproguced torep requsecdppiegeiudivt y of HBV surface antigen,

char act e sed in that the said protein or fragnent thereof (vHBSAQ)

conpri ses al®ndbf Feci 2 WiBsfg accordingdq apyprne-0fclaims \fa 8 fin ?‘ﬁé‘?aé“f?@'%”nﬂ’@cme for
hydr ophi | i c aﬁ'i°f?5"”8€|h3“?"r?§ﬁ"9§F"?‘??F?l%ss%ﬂateﬁd"g'i’T'P\Sn 145 of the HBsAg sequence.

can be der! eaﬁﬁl ? St fif st kB Soblvi FeaPR gy 1%?
I

p05|t|on ®145 T" 0 J, s clained in claim1l or
which is i dentlkg:]nei a&ﬁtf gegéf,@ga la'm g’(gf}ea% gept for the altered am no
0

aci d residue at | alrredlnclalml 2 or 3, in

whi'ch the ngadiah LgBbd %p%loggﬁhﬁrisﬂg ar;lt‘ggﬁlds%g§ﬁép§-iﬂské”a§ 8hin&d in 3/ one of QAIMQI @55, by
argininey, 5. fruddis l&gdﬁénog $, dh odd?tr@éﬁﬁer@%eéﬁctmscé ﬁfe&ﬁminl{uﬂna whi ch
greater than 75% pure. 6. An expressi on vector conprising a DNA sequence

encodi ng a raiatahgp@cior di ng to any one of clains 20 | to 4. 7. A host
transforned with the vector of claim6. 8 A vaccine conposition conprising
an effective HomtiistB-Oferftichehiibtigy-Paseirc bder riesgment dakan, dasSdie sdigenititl d&bHBV-Obaiid h
a suit abkse cachenantigans zeiglj dadard gekBinzeichpet.oda8 dlgs esagtepPreipia oier Fragmenti@svag (diBsAg)
cl ai ned i n anyinomedififierte| R Petertninapte Jimiafh | i lderp sichc ers Sosition PP Jes HBSAe-Setueps oind
cul turing a hbykophilerarnanasipre gs Glvein befindet.n an appropriate culture nmedium and

~purifying the ) . .
2. vHBsAg nach Anspruch 1, bei dem die Aminos#ure an Position 145 durch eine Punktmutation im GGA-
50 Codon erhalten werden kann, weiches im normalen HBsAg flr Glycin an Position 145 codiert.

3. vHBsAg nach Anspruch 1 oder 2, das abgesehen von dem ge#inderten Aminos3urerest an Position 145
mit dem normalen HBsAg-S-Protein identisch ist.

55 4. vHBsAg nach Anspruch 1, 2 oder 3, bei dem die Modifikation an Position 145 der Austausch von Glycin
gegen Arginin ist.

5. vHBsAg nach sinem der Anspriiche 1 bis 4, das einen h8heren Reinhseitsgrad als 75% besitzt.
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vHBsAg produced to the required degree of purity. 30 10. Th
VHBsAg according to any one of clajjms L to 5 in the manuf acﬂm&[“m"lll"l“‘
vaccine for protecting a human agaﬁ %Fz"’cﬁ@&?se associ at ed

kit for diagnostic in vitro detection of anti-vHBsSAg antibodies in a

bi ol ogi Cals ”B{B}eysrﬂns\iéﬂé\f 84 ofnb 'Dﬁgg du@nze\ﬁtfast dFehﬁ'temtvhgsA%ntactpm der Andy rﬁé 1 bls
VHBsAg accor fliga@tt © any one of Fal ne ; and (D) neans adapf

detect the antigen-antibody reaction. 12. An anti body preparation

COMpr i Si NG, awi &P eHitesm ¥eRIYSHEMATBSOM. 6 PRsistalhned i n any one of claims 1 to
5 40 s for use in the diagnosis, prevention or treatnent of hepatitis B

i nf €Tt on 8i NimpistoB-ZGsammMahse2ingN&ip bible itksdme Menge eines vHBsAg nach Anspruch 5, gemischt mit
Hepati ti s- B- ébwer debigadtsnTedged qemAdpvaisaimiasbder Fragnent davon, das die
Antigenitit des HBV-Cberfli- 45 chenanti gens zeigt, dadur ch

gekennzei @hn¥erfahreaBr dlarsteling @igpe viilisAy oaah einder deF Apspriiche 1 dis\fo welthesiBodaienaliene
~odi fi zPer t eSojgite. das tKuitivierananeires JMifia Brch AngpreRbr7 inj einemageelsneien Kilrmpdigm dued der

~ HBs Ag- Sequerutrginigengidediprofriprtas vHBsRg bisrum grigdetichenciejnbeiisoraemipitet . 2. vHBsSAg

- nach Anspr uch 1 bei dem die Am nosdure an Position 145 durch ejne

Punkt nut at'P o Yag,Rines;y§iBsAg nagh, agprishe 1Ris 3 ks dﬁ’d’f?ﬁ“"%l"@ﬁ%@pﬁ?ﬁs zum

nor mal en HBs Q“WS'P”@‘VE‘T %ﬁqeﬁi%ei *"6']1?“@4 95‘5 ¥ i Zusammephgag flahtn o b Anspr uch

1 oder ™ , da gesehen n m_geand nosdu n P05|t1 on 145

¢ e ndb f%f* "°ef iR dg Pl BS KRBy e o

1, 2 odor 3 ‘145 der Austausch von
Q

GIyC| n gogen @%Qm nsprache 1 bis 4, das
el Ren hgheren e| nheﬁwg'grad als 75% esttEgae%}‘angg'. Expressi onsvekt or,

der eine ERAanaRbERPRpaHE arhibssord ﬂmtoaﬁer Qofon WHBSAY) widtsshin &inB Mo RhspAIBRP wehe 1
bis 4 codi erdefiniett ist)ur Verwsifing Bl deél ¥BIMRKAGegéHE B& Biahssp batk Beandiing Ve REpakte! t
ist. 5 8. | nphekhénrvéumaemAaset zung, die eine w rksame Menge eines VHBsAg
nach Anspruch 5, gemi scht mt einem geeigneten Trager oder Adjuvans,

unf a~t .25 9 Rewémdfcationsn zur Herstel |l ung ei nes vHBsAg nach ei nem der Anspr ache
1 bis 5, welches Verfahren die 10 Schritte der Kultivierung eines Wrts
nach AnsprlucProtFing de Eantigime ge eirfpore tee Fhépaiite B owdredment dencblieteirpréserftant I'antigfnicitf dies
produzi er t enfagtidbredy suiface da fBYr daseidists prebroque Repratiind ow iy feadmentde Belle-cil(6gsHBY)

Ver wendung efoRe®nd, ppdétgminant fe" epaifisntiane feaygh § iy alyoIseide amind;pies fyeiophife aue la giycine

Her st el®ung %EH‘?@@"IWW%'PG?Q“Q"CQGM&SEQ‘}G?EB%l nes Menschen gogen ei ne
Erkrankun%S sammnha{r‘}g steht Ausr Ust un ssatz

den di agn t"@ﬂﬂ‘éﬁ"‘Y t\?'? di é"{%f é%% kw&tr eW’@F?fem
bi ol ogi schen™{#ET B %I'Sc&'ﬂf?ﬂ‘f ﬁe‘i‘?ﬂ%ﬁ’%’h'ﬁ V°"%%PE§’°8

VHBSAg Qa%h gp{ﬂé‘\?‘s \%rgtalé‘rpe%grrdg&t%ﬁ 10 ugi %wha Bg tl&l@ﬁ)é%’?%c%]web?‘tl %ﬁe Bs normal

Ant i gen- Ant i par at ,
unf assend Antl rper gagen v , e es |n ei nem der AnsprUche 1 b| s 5
def i ni ert 41 SAgsHBW Tsuidpl \fpﬂﬂéh@ﬂatiaﬁh @egy yoﬁé?\@”%@lglagﬁ&ﬁ@aﬂoﬂ%ﬁ poSiRAN 45 CosP LT
Behland| ung vggast,m@pgellgbmne%hla@fnﬁgtl onen bei nschen. 25 Revendicatlons 1.
Proteing de | ' antigbne de surface de |'h6patite B ou fragnent de cell e-ci
pr esent ants. | AGBRBV gmantTurietuueleonbueaiat tegdnaratides Sa14,fqaicsst flea plad/de T59¢.act 6ri see en
ce que la prot6ine ou un fragnent de celle-cl (AgsHBV) conprend un

det er mi nalt Veateumdekplossibn odmnsnaheqmesiéquehceyd'mNJcbdau|ude\gsHBVruuwp1t Urenehyuelicamgire I e
gue | a gl ycidee r@@éndicationehagositi on 145 de | a sequence de |"antigene HBs. 2.

AgsHBV #ui vant | a revendication 1, dans |equel |'acide anin6 en position
145 pout fr d@mransfd'mr@emmnﬂllvmﬁe%mntmveed'emom@don GGA codant pour |a
gl ycine en position 145 dans P antigbne HBs nornmal . AgsHBV sui vant

la’ revendifc a‘f‘l angs'tP“ "2°°'“%‘i3l“p'€§at"t F’Hé’r‘\‘?’f“?ﬁ""é“el ‘h"“pﬁ%’f‘%‘f ﬁé"a'}; 3 @V?"dﬁﬁpl‘ Jefle

HBs nor mal |, e avec un excipient ou adjuvant appropri
§0
9. Procédé de préparation d'un AgsHBV suivant 'une quelconque des revendications 1 & 5, le procédé
comprend les étapes de culture d'un hbte suivant la revendication 7 dans un milieu de culture
approprié, et purification de I'AgsHBV produit jusqu'au taux requis de pureté.

5 10. Utilisation d'un AgsHBV suivant {'une quelconque des revendications 1 & 5, dans ia préparation d'un
vaccin pour protéger un humain contre les maladies associées au HBV.
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sauf pour le residu acide amn6 alt6re en position 145. 4. ' it
| a revendication 1, 2 ou 3, dans le Pﬁl é%aqg ification en”m,—mrmmlmmlsl“l j
| a substitution de la glycine on arg 1578 5. AgsHBV suivamt [t ume s =+
guel conque des revendications 1 a 4, qui est pur a plus de 75% 6. Vecteur
d" expr essi ofy, GARNLE IR Maghtdfe S8 WBAGS il VAN HRARE anktAgehBTHRNs SHinRD Loidiogts
quel conque degah&MROEH Ctjub ¥ cdmterfi: 45 7. HBte transforme au noyen du

vect eur suivant (g gnh ARMBVSlivaRILRYGublcon§ue dod FNEHRIcktRYH 51§ s¥acCi N conprenant une
quantite effi cappusidispisitiaicstiids Baidcwn AlrédctonlaRitBMEtnéRigsON 5, en nel ange avec
un éxci pisent ou adj uvant appropri6. 50 9. Procede de preparation d' un
AgsFBVY sui vimtPrdparaive dianitoms bampeende dosrasticenpsl tanad I'AysHB\Ltebqub définbdans tume dbelconque
conprend | es ebapesndidaionsul 3 6, 2eutitideu tank 81 dlagrestic de préveation @u de tiaitembnt da I'ikfectiam parun
mlieu de cul t'epetitaPghegesingmaiest purification de |' AgsHBV produit jusqu' au
taux requis de puret6. 5s 10. Utilisation d un AgsHBV suivant |'une

quel conq®® des revendications 1 & 5, dans la preparation d' un vaccin pour
proteger un humain contre | es mal adi es associ 6es au HBV. 12 EP 0 522 030
Bl * C L M S * 11. Kit pour un diagnostic de
detection in vitro d' anticorps anti-AgsHBV dans un mlieu biol ogi que,

car act eri1§e en ce quo le kit conprend: (a) un AgsHBV suivant |'une

guel conque des revendications 1 & 5, et (b) un dispositif destine a
détecter la reaction antigbne-anticorps. 5 12. Pr6paration d' anti corps
conprenant |les anticorps contre |'AgsHBV tel que defini dans |'una

quel conque des revendications 1 a 5, A utiliser dans |e diagnostic de
preventign ou de traitenent de |'infection par |'hepatite B chez |les

humai ns. 10 15 20 25 30 35 40 45 50 55 13
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