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danggr of viral contam nation. 45 Exanple 8 As shomn in Exanple 7, HBsAg
synt hesi zed by yeast is capable of eliciting antibodies cross-reactive wth
natural ly-occurring HBsAg. It therefore follows that such antigens and
antigen aggregates, when purified as described and admnistered in a
phyS|oIog|caIIy accept abl e nedium constitute a vaccine for 50 protectldn_/
agalﬁst infection by hepatitis B virus. Sixteen chinpanzees are divided
into three groups. Goup A (six animals) is inoculated intravenously with 1
m of a standard Bureau of Biologics Hepatitis B virus preparation; Goup B .
(four animals) is inoculated intravenously with 1 m containing 200 pg of '
HBs/Ag synt hesi zed in yeast and purified as described in Exanple 3, in
physi ol ogi cal saline; Goup C (six animals) is the control group and -
receives no 55 inoculation. Al chinps in Goup A have evidence of clinica
Hepatitis B (either antigenem a. enzyne el evati ons and/or anti body
respgnse) within 40 weeks. None of the animals in Goups B or C shows

evi dence of clinical Hepatitis B infection over the sanme 40-week period.
The chinps of Goup B are rendered i mune to subsequent chal |l enge when

i nocul ated intravenously with 1.0 nl of BOB Hepatitis B virus. 60 Ex3nple 9
Y-HBsAg differed in several respects from pl asma-derived HBsAg. The

di an¥ters of HBsAg and Y- HBsAg particles were neasured from negatively
stained el ectron m crographs. The yeast-derived antigen had a di aneter
range of from about 14 to about 18 nm while plasna-derived antigen had a

di aneter range 65 of from about 20 to about 24 nm
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i nding abi ity of thirs antrgen rndicated a concentration of 1IZ pg/m .

Basur enenfnoRiak N oLy, PR SlaveRd RIA antigen binding ability of a pure
breparation of plasma-derived HBSAg reveal ed a protein concentration of 44
gerr] and a 30 binding activity of 50 [err] No differences were observed in
',hgrphysical, chemical or antigenic properties of Y-HBsAg produced from
gelTs transforned with pHBs-16, -25, or -56. Exanple 10 35 Conparative
study of potency in mce of yeast-derived antigen with plasma-derived
Wmntigen. Atotal of 80 five-week old female mice were divided into two
%) oups of 40 and each group was. further subdivided into four sub-groups of
#0 mce. The 10 mce fromeach sub-group were injected intraperitoneally
Jith either the antigen prepared from Exanple 3 using vector pHBS-25 or
®| asma- derived antigen at a concentration, respectively, of 10, 2.5, 0.625
®r 0.156 pg/nm . Saline-alum placebo was used as 40 diluent to dilute the
#&ntigen concentration where necessary to obtain the foregoing
®oncentrations. The mce were individually bled and sacrificed at 28 days.
m\nti body determ nations were performed by the Ausab (Abbott) radi oi nune
#ssay. The serological results are summarized in the follow ng table
Bherein titers are expressed as "Estinmated Ausab Units". 5 50 55 60 65 13

.
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EP 0 072 318 Bl Conc. Ser o- Anti-HBs titer Estinated

G oup Material - ([err]/m) conver si on "Ausab =
Units Yeast - 10 EP 0072G4® Bt - 5400, 7200, 800, 13.500.
7200, 183, deri ved (RI'A) 800, 136, 000. 15,000 23,500
antigen 11 2.5 (Plasyjialym) 18 300, 5400,
800, /200, 5400, 800 5400, 1600, 135, 000 D .

0. 625 - 8/1p,,. 8008, 1600, "TSMBEES RGeS LSlih 2500 8,

8000 An¥nat # (meg/mi) (Lowry) -1 @» 1253 4+ 8/gl0 g '8’10800}31800' 132. 200,
54 10
9/ 10V-80176 292, 000, 120, 800. &8 388200<8 16, <86, deh i ved<8 8 (Ledry) 8

13, 500b 36, 54, 512 antigen VI 10/ 10

36, 380K 15 80010800, 8008 8G8. ?2'60 g, 3&3”2@800015‘655’86 Vf300 . 3600

0. 625 4/ 9 8. 8,58 800 51 V

0. 125 207° 0110  8.8,88% 8, 22°§ é"éﬁ% s gonz{édr"at'fﬁ%"

st udy aoi77potency |ﬁoafr| can gge&rg m)akeys&f yeast - deeg ved<ant| g@n W|<td”|
ed

p ay
i nt thWI’gr oups of 2;56 and ea&:h <(§r 0L5p2wa529r2urtr$é2 §§J§@D w%@l PQ@QQ ﬂ&é@o
sub- gro%:gr’s of 4 nonkeys. Each_ sub-group was injected intranuscularly at day

0 and Y 28 with ﬁéast derlﬁ%d?ntlsdén ot° 2pI asfa- der'fYed®dht i a‘éq‘?

concen,t8 ion, resggctively, of 30, 245. 0. OTgao 1584089/ u5|

sal i ne 6’ﬁtjm pI acebg%as di | uen? t<cj? di | ut e %Ee a%t%:égen g%nc%r??r a?% on 6ebre

necessaalgo to obt ai n.st he foregol R ccmzenta;ﬁtl os,nao Islagaeah mowefmocolmemt ed
o , . y er med

by tNe78NJsab (Abb010t6?5rad| mﬁ&mrf@ ass&y wi<€h t|5t1érs 7é’5lf|br e%@@d 5400 E§§Wmt*§d/

Ausab ts". The results are_summari.zed in the follow ng. t 40Q.45 50
55 60 755‘4914 EP 96%2 318 B8 (‘Naeasfeal uﬂ’ Ti 8P weeWlAEst ?Eﬁ’at egiﬁusaﬁgo‘bm ts

Conc. giyngml # pef g/ Mg (Rl <g -1 g [eHz]) 1600 2 729 gso -
8 10 12 14 V-80015
36 793480 5400 0.628600 48008 22350 791]244 5120 36,000 16101)0 16,000 32,200 <8

'<8 FaWo¥al 149 1.2 2.Q.9. [oYaNilaYaWilloYaYal 20 200 704J7
N r4v) LIz ITOJ - ZIJL - JLLU U, 00T ], 200U 1 IJIH

10 V79140 <g £g56 798 <8 70<8 15 W3Ip0 13, 50‘@329 2%?0 5260 200

80012 1 | <8 <8 2 08 5

3520 50 47, 700%\)5%0006 <« & <8, <j° 1606 <8j?'% 51 %%2

3220 G400 54, OQJQSZZ 000 46. &OO 519148203 1600 26305 800 920 <®Bap<8

512 112 112 135 512 80009 2.5

<8 <0155 382 1112_56 158 <8 18@ 500 298200 <82, 268 8004 D

2.5 <8 \c 72% IG5+ 866—26—866—18—366—23-500

V- 80185 . . <8 <8 183 412 5120 8000

16 oog"fgga‘%‘cb "éd)’“se'd‘%ﬂi‘b?“ s 0.625 <8 <8 7200 158
5120 18,300 11,200

-
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80193 : 0. 625 <8 <8 5400 352 « 2120 16,000 13,500

18,300 26,200 80201 0. 625 <8 183 112

112 92 112 235 0. 156 <8 <8

512 352 2920 5400 g(?/@%:“sl&?o 80178 0. 156

<8 <8 Genedal EoncludlfiPremarks 158 412 5120 80180

0. 156 The pres@nt im@ntion raPresents a subﬁ&nual&d%ce in abpYihg recodtifhant DRAGechnoldghf) The

80175 practical goal qf syBhesizing HBsAggn ye8st hasdben acB@fed. M@HfRBtions to inc@3fe HBsAg
Z@ uction g @"F'ﬁﬂw igld pf bSqﬁg qponpug&camm@uchA‘all\mQ;WSthggcope ofxpdmayARill in

tiip .the s t in 1 f h
oo e T PO SO e S R R o

re. pro ucti st cell strains, imprgvements
(meg/ m ik #f¥aYidn tec nque and m :ﬁcatlons to nm ro\E the antigenicit fime Q‘%
14 V- 80ilnthunogenicity. ° 'g %Y ° <§' oM o ‘ts

8 <8 The folldviBg ﬂzﬁ%»@); and transformeliG/east strains wereﬁﬁpoﬁﬁd in Wb2Americad 2ype élﬁ@ag;
36, 080 G@legimn. 12302 Parkiaw3IcD(reSR4ckdlle, Md. 20852, U.SIA <8 <8

208 5120 3600 3220 7200 11, 200 80177 ) 10 <8
<8 <8. <8 Descriptjen <8 <g  Depgsitdate g \hcqagsign No.

2.5 292 512 38, 20 00 20,8 3, 500 80035
2.5, <& Pagihia pifESte 20 e 7 t e
78089 2. S. Befevisise XV610-8C7gHBSSf5 <8 Aug.Zﬁ,Zsm 5120 268490 5400
7200 7200 80120 2.5 <8 <8 512 512 5120
54,000 16, 000 B1 Pramid pHBSEG \/- 78151 July(y. 69 40087 <8 <8
<8 512 ;2(?,? ng498 5400 3600 79149 625 <8
<8 % <8 47t Tes S1$120 1830 3220‘”‘V 73%8 80182( 870048 0
620 - < 12 720 540

820 2 &, s<%erews%§Aa35 140/%HB%1§35 2os Jupv6708982 150 3%&880 16,000
16, 000 32, 200 \&mtéﬁvns.ae AB35-14D/pHBShE & July<B 19898 20646 16 183
72 25 183 352 5120 79146 . . 0. 156 <8 <8 <8

<8 1600 7. $pGerevisiag@150-2-3/pHRS56 72 77(QRly 7. 1982 206286 <8

<8 512 20 16 620 800 920 540 80155
0. 156 % Pa;mu?pH%S‘lSzd _ <8 July 7 é982 <8 4004&8 D

I nocy ate-1.0 rd. prasiid plisshals O, 4 vveeks D= Digf 7. 1983P 0 072 3FJe3sBl Ceneral
concl uding remarks The present invention represents a substantlal advance
i n applying retorghiCammisiabNA3s-ealipiBGS. The piuactiigedl goal oboeaynt hesi zi ng
HBsSAg in yeast has been achi eved. Modifications to i ncrease HBSAg
production and'¥ rﬁ!ﬁsﬁ\}‘ép'ﬂwsﬁ el d of HBsAg updwypéri®B2cati on. 44®ch fal |

Wit hin the scope P?s éd%@g skill in the ar Bhlﬁt 4 Onge(ned eqhu%q}égl ent

variants wit;iin ope of the clained inve anpl es such

nodi fications N, deaeogiaude_—,dmf,nyﬁ@ Fr onot egmwat@g}? nore pggaguct i ve host
cell strains, inprovenents-in purification technique and nodifications to

i nprave the anta. @eﬁacv&yeaiswhypmsﬁﬁb&:t or i Uelvnnmmmgenl ci tyossifhe

f ol | owi ng pl asTrds—amd—t arlsl ormed ycact DL rars—were—depostted—n—the

A can eCuIturetoCo Par k| awn Dr|ve Rockwlle

20 uested to hangle tf:l'e above descnbe in dance with thelvt%rms
dltﬁ g{}lgg ﬁéea:lt_%on the International Reco m sth g

ACCGS:SI Qnt e?osi of %(giorgamsms
40043 15 2. S. Cerevisi ae XV610- 8C/ pHBS- 16 Aug. 4 1981

20619 3Clafsasmi d pHBS56 July 7, 1982 40047
20 4. Plasm d pHBS16-3 ) July 7...1982
40048 5, S- YERY 8gp ma@ SAB%-aI‘EIEf g obgainable by gigmjngzon 3 sigteble medium cells (e

6. S %eraé\ﬁtg r()iga aeoﬁg ang fe. vector gﬂm&ls Hg a ﬁﬁg origin of reph;:,z ﬁhg promoter
tio inyeas and m correct orien atlon with said promoter, a segment coding fort -protein of
hepatitis B viri:s; and purifying yeast HBsAg from the yeast cells.
2. Yeast heptatitis B surface antigen particle according to claim 1, wherein said promeoter is the yeast
ADHI promoter.

55 3. Yeast hepatitis B surface antigen particle according to anyone of claims 1 and 2, wherein said veast
transfer vector comprises a yeast terminator segment following the segment coding for ific $-protein, in
the direction of transcription of said fragment.

4. Yeast hepatitis B surface antigen particle according to anyone of ciaims 1 to 3, where'., the S-protein
coding region is obtainable from the Tacl-Hpal fragment of HBV DNA.

60 5. Yeast hepatitis B surface antigen particle according to anyone of claims 1 to 4, wherein the yeast
transfer vector comprises a substantial portion of the two micron circular plasmid of yeast.

6. Yeast hepatitis B surface antigen particle according to anyone of claims 1 to 5, wherein the yeast
transfer vector comprises additionally a yeast gene to permit the selection of yeast transformants.
7. Yeast hepatitis B surface antigen particle according to anyone of claims 1 to 6, wherein the yeast

65 transfer vector comprises the yeast trp1 gene and the yeast strain is Trp1.
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I%;Sazi"csj. chJeBrS(la\él ZI ae 2150- 2- 3/ pHBS56 1l y 7Jullg8; Mﬂﬂmmmﬂﬁﬂi 33648 8.

9. Plasm d pHBS16-5 EP 00723

S. Cerevisiae AB35- 14D/ pHBS16-5 Jul y 7. 20645 11.

Pl asri d [@eB&36ecodcluding remarks ' July 14, 1982 40051 35 12.

Pl asm d pHB'g&ﬁprgsem invention represents a substangmayva_’pqe inpppiging racomblnaqﬂmwg@O'%V The

Cer evj si é)éacgg_g(g_ozL 3;/ \FBE?B'-“Q HBsAg in Mep huevefd Modifis th peoncrease HBsAg
veyth s upo unf:c whigh fa in the sco

14. S O%: are deeme ? 3/\’ I§é|$%r\zs ‘:un': scg.)icﬁa% Th ] %%3 mvenu n. &ﬁﬁmm?ch

deposi t Orré(od{‘ﬁ:'%u&ﬁq&ﬁﬁ erﬂ rﬁl\ E’tg}(\@ nqgr% ddh@t BEQai t%lﬂs. improvements

accor dangg mriitatiol ethRr'inGﬁia %n ﬁ.&m atubﬁmsoq 1pr a&aﬁhcw edlt heOPiddl& or its
| nt er nat iimAahodiedcagni ti on of the Deposit of M croorgani sns 45 for the

Pur poses/ PaifeetollBwing axhsmids abH aransforned Yeast striiepweietdepodied in fia deneaioer Tine Culture
parti obe CeHecionalZpe 'Eg!klgffow'w’ﬁgﬂmk‘ﬂﬁ?d‘dﬂ tZQQﬂZeU#e%Il umcells froma 50 yeast
strain transfornmed oy_a ¥/east transfer vector rrS]I'::rJ si ng a, east ﬂl’l gi n ‘of
replication, a promot® ARt onal in yeast al"?a O r ect “8PFRM 8P on with
said pronoter, a; %ﬁ,g%ﬁgg%codl ng -for the FRLAtEhs10f hepajdohd s B virus;
and pugi fying yeast HBs romthe yeast cells.” 2. Yeast heptatitis. B .
surface antigen pastaeeév&-a'boomnm:lsmgmmml ai m 1.Aaughenesin said psmdter is the

yeast ADHl pronoter. 55 3. Yeast hepatitis B surface antigen particle
according to any@n®awnideH8F¥s 1 and 2 wherein 8k 7e|‘§/9e?ast tra t vector
conprises a yeast term.n egnent foll ow ng 1 gnent co for the
S-prot¥in, in th& g‘f’?"é'g i‘%ﬁ‘ef transcription O sal ragrrent . Yeast

hepatitis B surfgcg @antvidenddshhbphesaorcor di ng 07 aggone of cpapiafs 1 to 3
wheke?., the S-protein coding region is obtainable fromthe Tacl - Hpal -

f ragrrent of HBV BNS. Ceébévisiae AESS5-1¥BYpEBSTEepat i t i SIuR Busdzace ant i 6 particle
accordisng to anyone of clainms 1 to 4, wherein the yeast. transfer vector

conprises a subs?afitfevigan31PGA3EHBEMe two m ol dP8%ul ar pl 2848 d of

yeast. 6. Yeast Qe t|1:| rface anti-gen paftis¢l ccordin anyoné of
claims 1 to 5, 'e?@smn'd gléglszyast transfer vect‘{)ﬁ fic}rsr?)fl ses ad%?dt;‘?onal ly a -

yeast gene to pepNMblashidmHighest i on of yeast transiasgants. 7. q06R8St
hepatitis B surface antigen particle according to anyone of clains 1 to 6,
wherein the yeas. SSCetre\asiaaa‘wss\neDApHBStﬁeﬁTprl sesJuhhz 19&ast trpl 2efdbe and the
yeast strain is Tr EP 0 072 318 Bl General concluding remarks The
present inventidd- B@W@W@é substant i al- advai¥cé 1%82appl yi n§®%éconbi nant

DNA t ethnol ogy. ,Th ct goal of synthesi Ag in ygasb has been
achi eved. I\/bdlfl{(l:z_a?'agﬁ? "I()B%?élgr ease HBsAg pr od'%gtlo‘r_lé%gnd I mpr o@oe% the yield

of HBsAg upon pusi ki cabiise 216b23ipHiB8k-3 W t hi n Jueastgape of or doeaary skil |
inthe art. are deemed equivalent variants within the scope of the clainmed

I nvent kon. Exar‘rpil4e§ Oére\eswd"l21|$0d13fnf-t8§56-ﬁ)ns coulJdlyi ¥ciagde. i npro?@ﬁ!ioprormter
systens, nore pr uuuul ve host L,bl F—stTai llb | MPT OVETTETIU'S rmmpurification |
tEChm que a nocat | ons eto nR die ovenc} Fﬁ n c}glts?{n atcr:]c?rdfnc wn?utthe {erms
RERGMTTE S daeph it AR S i i e
wer e depoRk i ul,&,S cGé’J}e ype ture ectlon 301 Par k avvn
Drive, Rockville, Ml. 20852 U.S. A. Description

Deposit déiniens Accession No. 1. Plasmd pHBS-16

August 4, 1981 40043 15 2. S. Cerevisiae XV610-8C pHBS- 16

Aug. 4. 19811 Yeast hepatmg@gg_r@acsanqqeg_gmﬂal g@Ble by growing on a suitable medlum‘jzeﬂ rom a

1982 30 Yvyeast S"’ fnsmed oy a yeast trapsfe.y i st origin of replication,”a p mote;
ionalin yeast ent on wuh 5a %EE@IE cading for the rotem o
July 7. 1?(32“!05 %4 4@9%@5 m’:i% ps'gggirg g f 'T

1982 ierﬁatlt

Vén%b@f?p HBShbn 4 wherem said Ipbbﬂoter]@&\% yeast
20646 25 ZDHISproGGfeEVI si ae 2150-2- 3/ pHBSSG - July .7, 1982 '
20648 55 3. Yeast hepatitis B surface antigen particle according to anyone of claims 1 and 2, wherein said yeast

transfer vector comprises a yeast terminator segment following the segment coding for i S-protein, in
the direction of transcription of said fragment.
4. Yeast hepatitis B surface antigen particle according.to anyone of ciaims 1 to 3, where'.. the S-protein
coding region is obtainable from the Tacl-Hpal fragment of HBV DNA.
60 5. Yeast hepatitis B surface antigen particle according to anyone of claims 1 to 4, wherein the yeast
transfer vector comprises a substantial portion of the two micron circular plasmid of yeast.
6. Yeast hepatitis B surface antigen particle according to anyone of claims 1 to 5, wherein the yeast
transfer vector comprises additionally a yeast gene to permit the selection of yeast transformants.
7. Yeast hepatitis B surface antigen particle according to anyone of claims 1 to 6, wherein the yeast
65 transfer vector comprises the yeast trp1 gene and the yeast strain is Trp1.
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8. Plasmi d pHBS16-4 July 7, 1982 40046 30

9. Plasmid pHBSL6-5 ~ July 7, 1982 40045 10. S7.

Cer evi si ae AB35- 14D/ pHBS16- EP 0072m& 81 1982 . 20645 11 PI asm d
1,35 12.

pHBS;% %east he E
pa.itis B surface antigen p rt nyone of clai 7. wheréain t
te éﬁ\ ,a, ,,cj?g,g’g“ '260 1%5°78 'Ber evi 5| ae
|cl

vector prcses additign rigin.
2150-% 9bfa B surface j’l-l'jﬁ dmg to claim 12Q§é91n% yeost steBih @4hSbAfd
215QsdiectbP kiR

y 14, 0650 The depository was
r«equesrt—svlsmeac/lnaasum tbéw;saa:bovasﬁesm’ndaedn@hapmsnotsect iohs aboaedarned3hbe fed-he -~
t er Hge! dmadmentrd iHBV AINA with EdoB! Bvdape EQORW'%FG%# Eﬁﬁ%ﬁdNPWI%P%t‘ Pnel 717). the

 Rec Ot ?'dﬁgﬁ‘ﬁnége" II%@S‘F t’:_“iﬁ’f'e?\‘/l%‘\"ﬁﬁ‘f the Purposes/ Pat ent

P ocedt T e i
/00 Asiobs of FMRLPRY S Hanh Jsabé’ ABLAGTEd 0y

a y@aa anH’rG @H& oygp,t;qm,gg@n sing a yeast origin of rep i cation,

pr onot B Albdeielcomplisingyep@dspatiisi @ siirface Oitiges barﬁﬂés&i&ttﬂﬂ ing o atiybiie Gfaladmp‘r enot er,

a Deln 3 elyrimidgicatiyl agegptétde nteliemS- prot ei n of hepatitis B virus; and purifying

ygast HBémgboﬂwemqenegyeassasebqplasns BZSU”‘?@aPS‘t‘QW&IQStaF@"B"%\?raPa@@ Oéﬁlpﬁngsen

par f f¢fe accc‘)jr‘gzlalrtl to cl ; g‘g{" Qj(,aeyt ath) Eilg
pr ngr;a%z nt%? mam% mali %ggem lla&g %l‘? f%l ?r g mQ } tétgetﬁ?vqég I ng to
anygmfen@bm &%:ﬁb ch§?éq er)é@%ﬂhe srg"é?é BlirONprises a
yeast taemm,mteerra.maemgn &bAtQeh B@olditR segeni. cod Ing for ‘the S-protein, in
?he di reedatadre admdrisBgsSer andiger Partiéle asdoehidg agemint 12 th a YaasdlodieqilatactdpsabB

sur fredemant i gen particle according to anyone of clains 1 to 3, wherein the
S ' | ng region is obtainable fromthe Tacl -Hpal fragnent of HBV
DI\&&Q%’%L:QpR:Q:g% Yeast hepatitis B surface antigen particle according to
anyone. ofief6-HapdiRis-b-dtrifichahb@igeh®iichbe ¥@amicht Baas f REiNEeh OborC FEEA Sites @

S ubiddfesnarn@b, daotiich Bineh Hefad rdndferviektor Wahstormiet wairdedl igswaiehed foing Baplikatién mi(east
hep‘aqf'P'tqr'smB anarfiatefedvrtigretien Rrambioc bed, roicbtighr Oyett@rnanyyzomieserh Podradtoseit t o 5,

f?%g‘ & Hapatifts- &rvsffl%\fodwemdew'&% @ésm&&dwfueemm qey'gaetywsﬁmg\ewé to
Q?r”?‘fenﬁﬁ;% ‘?:Fu O At Al ROl REH S pt hi Yea PSRAL et ofe B ap.f ace
antp & accora amt'%a SN SR gFAEPRe viorfn WETEIN the Veadst 65

transfﬁrna@ﬂammg@meaﬂsaﬁnsm@emaaﬁén hbdn e.q&ned@ndwsfphﬁhyelaaad st " s Trpl.
17 HefetdnsteDidkid34i8 Blkfelormifatnieghemainita®, dhsuf da3@as 8/PvdtgR Rolaehdecseynaaciar di ng
t 0 Eraysngtigkrichtaignes FtagméntsMdlgr ei n t he yeast transfer vector conprises
aﬂdl t |4oﬁaierﬂepat'tbaﬁ:@éqﬂ|@herrae qnw!sheomadr Flg¢rn deeAnsﬁe&se 1m&mqrqnsdu8daﬁ f ace

ant |'Q%’f‘ Tl > GP Tf‘iSHE‘?' ?‘TB st strain transforned

K g&g#& %&mmn e g% .se gﬁf’ﬁ ﬁf’dséf iile b‘?ﬁé{é@ e f’?gat i on
Dro ﬁe;ﬁ’gtﬁﬁ HidbeA lac ﬁ

EEOﬁ%feﬁiHiEe Eeeichd "gﬂﬁb sWZaﬁl dezggfetrgr%&ﬂrmaﬁ!enz bt t e

Tacl - Hpattiefé- Hegmﬁﬂa dmerfla@ehngeﬁte«(them n@ﬂf leihein @éd @nsmichen] bisK\6d MbrBc 4@HBS- 16

bei hqewmmr dagyefetrpis@eressielirund deblefestdh@E T20629, - GVBC- 2/ pHBS- 25, in

whi ch &I HelerHepaytisB-Opsridehenantiggnteiichers 3@l eingey defp Ansmigheod diin 7e oirifgdar0

gin 6:8? f F 2) a
%aBLZ%iE&g{?, pr gnsﬁﬁ e e
vaccl Mxommdpﬁbggwﬁ&ﬁt gdiaRakdid bﬁed?n 1S&brsfL%ﬁor@%bcﬂﬁﬂeuﬂ@rrM%&Juﬂﬁ d8ceRbEi Ng to
any oste+Hpil-Fedgmeits der tHBVEDNS) it FUOHBENAEOGhE BLIRI.vEAEQREY SiHPE2 TN UIEN 29511981,

Ant B Bbliimswotes s&07aaydnanBiagyeast rlﬂmpa't(]!rlelnﬁeangsmséraereisant i gen particles
&ecor d-rﬁ?ﬂg YBephiPsr16. ephaltichaunter der Zegaggsnt ATCHR06 art icle according to

cl aj mT6 &5 \e?rrqua@.*’ mfdd}%ét%scs*ﬁsgs %ﬁeq' ea' %wt%nﬁ %{t‘“ﬁsf'ég'Be'!éurface
antJr h?namma éféﬁgg‘éel’:‘ ARAr BYARY i B 8d T nvbhatem i 1POperpdlifatical
par tTc]o, ‘L’«BeﬁtgégﬁH ade/e.lﬂg ﬁmméatéﬁﬁe@na%ﬁern'e%fhﬂwﬁm F0%e

apgi et R hySRALLENRE Gn .gmeua agfiepatitis B virus ies

r ai sechiagagendiefd- hﬂ:a&ﬂi m@ema&ﬁﬂa’rﬁigage.tcmerMaam Bind.de?Anspriche 14 ~\Lacm ne:
conpniidrpeg an antigen particle according to claim 12 in a physiologically

accept Bb| Antigenleilghen Peece nAzensigh ut hdas die Bildung von Antikdrpern gegen Hepatitis-B-
gerﬂachenanngen in einer Saugetierspezies hervorruft, dadurch gekennzeichnet, dal es ein von Hefe

60 erzeugtes spharisches Teilchen ist, das ein Peptid mlt der Ammosauresequenz des S-Gens des Hepatms -B-
Virus umfafit, ' :
13. Gegen das Antigen nach Anspruch 12 gezichtete Amlkorper
14. impfstoff, welcher ein Antigenteilchen nach Anspruch 12 in einem physnologusch annehmbaren

Madium umfafit.
€ L M 0§ x
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25 1. Hefe-Hepatitis-B-Oberflachenantigenteilchen, erhaltlich durch .
Kultivieren von Zellen eines beestanns d durch ei nen P
Hef e- Tr ansf er vekt or t r ansf or FPe/Q O4@r3itH st wel cher ‘ei ne Replikation mt

Hef eher kunft. einen in Hefe funktionellen Pronntor und, in richtiger

Orientierung zu diesem Pronotor, ein dagS-Protein des Hepatitis-B-Virus S
kodi erondes DNS- Segnent unfallt, auf ei enlgeqhﬁ gten Medi um und Abtrennen
des Hefe-HBsAg von den Hefeiellen g .30 2

aEh _;,bruch 1, worin der .
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