W;‘ e

1 T EP001382882 ' - 2 Description . _

ed DNA copy ([err] DNA) of a purified messenger (rrRNA) tenmplate for the
~debired protéin; converting the cDNA t8,§ﬁ§h field of itnvention
“doubl e-stranded DNA; :1i nking the DNAt E? oprlate siteinan . -
‘appropri_ate W& vehi cle and tr ansf or m ng This invention relates to
speci fi.c recombi nant DNA 5 Tan appropriate host with t'hat reconbi nant DNA
mol e- -nol ecul Technisehfield plolgve "F1°'B eC| fi c transf or ned host The- cuI e.

tr ansf or matj qn < fd’ 1 1N w %z{ ﬁ%‘n par:cu!arly
. conpr i \9 hepgrﬁél om‘gy iﬂﬁ :%ﬁ%ntlo g £ 233?'8 Bﬁf%at ﬂb%de@u% n;c DNA

t he case of _.-(HdBA(it atbd)frem ke diSdid3re @6 RdlI6W, thé eecornbinant DNA'
oval buri n DNAmolécules e'lak be)mdtuhm detp:plpmpf haatelsmumom ragn antl ¢hecptienlgtian of gotibotliemin

HBV pol. ypeptlm"téﬂ?"ﬁethﬁx‘ﬂﬂ"éssed - particular DNA'to a.strong bacterial: .-. -

__ .prormter or 3{?& 4 Lji s invention also rel ates.tothe specific host st r ai ns

that- ~10 sion C wF«Rllé tl%qﬂﬁwﬁ'epmtﬁmmmﬁﬁ@lﬁmmmﬁ ittbct o nfinEHepatitis B virus
tr ansf or med ~wirhBv“j iMastdnlieEohdNs BwitesbiBdd. DiNAe Dbited Kirhdor,) iriked Satel) Lant WemediEdrdpe,
i..e., about Oapﬁroxlma@% Qaf% pﬁa}l Ueqﬂ donors T girwmn/@niem@f HAVs Whileetha ideash rate due to virai™.
process for$ ""s'

" f‘g"é’ﬁ‘ °T million), th any
du0| ng a poly én £ﬁ‘§ ’b ﬁﬁgg m latlo th?@q'%#;ig:; r;aa::er:m

. %Synthesis OfH sepedusinag hsvbeuesﬁ &parﬂfinfé‘dbﬂd With AV,
those s peC| fic rlmasltepam:s[ﬁsfaiﬁem isahﬁmmd by ththe Gerldenl Inechanigms) (Rébg patenta@hihoddlatien of

' §5 ni d Naounfecteqzm d g5 hodysiuidspei -@e'(gamanmatﬂs intbloggtrsa ysicmp ok prrejotel ampynts s

: d B J qﬂggﬁaldya v ct mothers, who
e o R B B S e b e

.. ar ser um-hepati MD&H s ar@ §ubcl
' pat |zk|svﬁmfrqnumﬂ ﬂoIBmt fulnnnatmmlturfoll ltvawtfsﬂs aldephmemvm framatlinjeah

g ve been fec’("P‘ES'ﬁ"’?‘r‘i‘eMLﬂm %“W'H P'é'& loweper; H?'lgé “" n some

%m nesi zed (SRR ERE gﬁc RS e e

' ?St ern Eur opRfectieR Wﬂtﬂ 0}9 p ﬁsuﬁe 39' h?ﬁa ‘lafiléhﬁi&nf portlon of
glhou nsul i'n ;3 NKBVeseRInégatice casés 6fl dhrdalcQmtv ams @me;ss fah@ pridamy divéri cafchoma. HBV.

ile the ter mRﬂtantas!v nEes iivimbolegulac biviogy hive aadeijt poss?bhttsm,rotm the Dmgmﬂemphmﬁc

~ . llion), tsbed’oﬂve?ﬁr@th mamao s:aﬁd ?1.&7@%4 DNAY an a;fpa;pnaém. ah GpprogiRate
H:- 't | ons didnirig mucmml eansfofdiod ab hseprp hbst ovithi thatt feconiiinahie ONA 2Bol&ateb Sadh

al msfpsn n @pra\ie the-estim de gh%g mgdqltg:% af Iegqqen the case of
th red

b e Alds 0

meeas\dp. ubar.\.-:cap 98 Jnlriasis Of An

B 8 et e m;ﬁ% ] %4%%

nﬁ)use di hy% %

Y fplate reducta&'bu aaag:eﬁémﬁban K12 mamaaﬁg/plmcdamaupmsma'wm 275, pp. 1,
ercent. of thg;ﬁ ﬂmideaHeFredermli; Jcemce. ‘C @sgvmrmmlste‘vmbazpd Bhd Saemw by ;

nce -Codi

4 Gans ¢b -
) bR S e st

"Ex- -The inepord (Pit Sestiuerétiab 1'Systhdsisc0f Growth eﬁrringnetBhrBaeergé.rWaturpmsslpONS-l—ma
E‘icherl chi a cld978lxmaoyseyiibydrofalpte Wé-c ér%P"mehah'M%Pw 108 ARINA
“ihocul ati-on gi:.?f"?““% 7""‘%“.—'3%3'?%. y ff“‘%’ﬁ\ fsi) &%’5 élne s°'“§’°ﬁf§fi?o‘,i
Stience, ed 73} hs’rﬁ U eGeK. a‘ie cﬂ"catiﬂgl 2,007,675A,

1056 1063 ( 19/0by,676dnaridexbod mgdmmc e Nippifcpns frl othé coont nésr am ms« eHUSB Polypeptide
i nut e anount ehaias oft humaa § drisuln(D. Y;aloedﬂetsetal O'Exbr&Fibi\|n E3cl@bichiaoco6 Qf Smeinichily) OB tie3ided

and acci dent afeng qul 'P\!’N"s“ % p'a dS@' ?%Msﬂ»fscﬂp ?éxu&“%’?)ﬁl‘d thg Unitag ifingdom and
appl i cati of§ E Hire eng i@ vontdl ol R &M Eingnt DNA
nmot hers,” Who “dyhth esaadv. ubfoﬁ&sm&gash syme hégn&Nal NS’ Of human insulin -

- (D. V Goeddel drtis Kr@we yhat Hmnm:dnstchse dévelopmeéra ot frtibodissaustaantigead o tié drus. KHese -

al ., "Expressinghodiey aEs‘bh body s ldpfanserechanismap thei HBY| "I'f;d g The deveiopment pbsuch antibodies

c Ondl ti ons 50 F%{F% r& |Q§B?’ﬁ.aabqf Batgrma! exposy lgltypsqucmﬂmbat virus
Iisubin®, Prot @m&a‘a SeRUIRG deVHisHiaht F BntBG&ES the Bhtilerle of h
ever. Sci. USirus isahe Ifited ﬂuﬁ%’: Fo’liaﬂi mipeCalth Bﬁdhﬂﬁbltiwl uﬁf&:ttiot ti:gH s).%fani;‘:::::

i nfections ariefestignelith hemtiis B Wlhehlslhem achibveidlinl only’Jewl editional primbtas. add mieivirod has not
speci f i cat ispnkeen 8(pgpasjed i lispye cuityeg) This ¥rajted dosgtisange apdhinability fosinleet tissug cpitungyeells has

Qually’:lml‘e‘é td-€ix wmsﬁd reﬁdeym' -

© fate due to Vigdma E‘gﬂ °|'§°‘H'B’t inky bpctefiy ﬁe"fg' gﬁa' ﬁ;g*ﬂét Picprepared via
Froinsulin" jgfﬁﬁa A)o 3’(‘?% ired protein;

se- None of the foregoing, however, is di rected, as is this

po T T



verlty fromnildto acute fuI m nating hepatitis followed by invention,
toward the reconbl nant DNA synthesi s of wviral cirrhosis.or death. Recovery
from clinical” and subclinical- proteji 033:828s hepatitis B-virus antigens.
JHBV i nf ect i GAvrels harsperdd| gotmmwh%aenz%@ﬁf% 567 dnd s _known that HBV
i nfections ¢ "'G t\/‘lfl 'emﬁﬂnlectioongsaheaﬁn mas?e&a ;. ‘{ﬁe ‘“J“T'E., ggﬁﬂﬁm B the

(1) ap 45 i ‘15' seﬁe aearn pqu amﬂeatmﬂa\u&i-al aniifRh V,ct,ms of
pr oxi mat elsyfgba.@ea"per,g;.gm b 8P'ééﬁ!90!lqc¢fmfemon, lthbSe fdstmdriCare not

h
body' s def enseigcastiariufuge .Qe%n - Brthermors; memseﬁ!hmﬁaus,
ant i ger_wi t Iumens iscletes. ﬁﬁ?ng tion. The eo\fe ri):vaﬁrriar\"f’g'lﬂ SMamingtion prokliems inusingr
to expo-- PoLEn tial ; A nfectJV|ty to: others and ongoi ng liver dam i.osure
for rapidly in ﬁﬁ'én %' Btent i.al exposure shoul d age; and (2)- i's
likely. that pame préy \E@s'ﬁ s bstant iall y reduce and conbat |
Vi r us gr owt havingcindee: al%nélaéohin pu ?fP"' ing: recm!bmm DA rodlecales
sig- 50 spr eacFY \nm!ehef tpatmvenﬁan. Rii Ip6s%ﬂie -°§%q96'ﬁ at i ve
cases -of "":;'l‘Ate ) Auastiten foveosiey pnemrath&s &fdfoi‘- b§e| VF,F Stpetagtial and
active hepag s of :ﬂﬁ?"ﬁ“&hﬁ‘ 'my#ay blO!omarSuclasnmpmrmve not @ gn a:; f,?:
anti badi es t o Askai lﬁ%bﬂ&&&d m l suret Blow, il "R?é'emo ladgrammest-ssﬁb SR U] o\
bi ol ogy  havare papeide bftproducifig) dnSapprofri wra 'd?"‘t ’n@.'eqwlep g@he ﬁwarntnon o
Jexanple, ZPo%'%’l‘!‘ﬂ %’"?tw'al genescbiat cedeithrsf eea%,mq, GO e ':g:;’ Wemcltv
Jhighiy.in Pf“’é?? E'PQ ﬁﬁ\’l?laigemcﬁfeﬁdlhtﬁmtum e ,,fg ";?}’ '
proteins i n&oa.p ?Ehxﬂ. rf; nzeﬂe-maaro bsefl &hvna%ﬂﬁ;ah\ﬁa o

storm

achi eved i rHBmingectamf fWingoiy ) " f ﬁmﬂmth ®vas ard forl dbtecting
chem cal addqu mvﬂinoupalsarmevi&:so W"f.z{ “"J,’ in humans.

.
Jsynthesi &° 'inking ﬂ%mnvqnm thparhnafroma gl ""f, EE Yig involding ghe .
feulture. THPEY Qﬂ; O@Hdtham&he Qmu|pﬁc$|cl60rfpl’al Ses g §§ dpthepONA .
pr Odl.LCI Ng Sréceds ﬁﬂﬁum E?"] WP@HP' ar dzwemnﬁdheu B thatlnoRe bEfe prio
severiel y h mnbdnd production of that protem Oggg m:; constructlon of the recombm&tﬁﬂ h _

Rthe. dhara%tc iog) sYnthesis br driifizial jdnes madith 'ﬂpag,w ‘C?I r{‘:ﬁn dé%%'gtog&ﬁgﬁgiggﬁﬁe
t e

i

ani-nmal - vi 18 ‘FH"&FHNAF?RUFMQ of its i nf ection an

Brapi d det et warsy *H‘lﬁ'eﬁ keen mell@elqumnlom d&smpa.r,—;cog.i, LONAS
fneand and ehbmiyzwﬁdégn%:g.zé tid e WF’“&W le@st sorhila Gﬂlglal m§aﬂ§:t§'i3
not f or n#%pMmepsagd Oﬂlﬂt@eii é. InStbad) PSP A ﬁ v 'é f ne Thesa Introns do not form part of the final

‘Rthe dene. gﬁlggg QR the irimparvtragsariptiompeddiuttito a#oi-@thé ﬁ%:@sﬂﬁ:}ﬁr{ﬁ" ngeoeymseen . -
ralD

sore|at t engy 72’1 m%‘;‘h ble to procass gurhiimrues h:ympmu "a
actipg upon 't ent ¢ ?ﬁt’r"&f’"‘&Hﬁ"g%ws‘e'“}’ye‘lﬂan@deéxpemd/tbBé;traa‘uc ehgsﬁ%
Bpri mary or Bried GescHiption of W eOHwin gd 0 afford the ultimte: HBV i nfecti on for the

devel oprren Gum’?tlsmdmtﬂedmsgiarda;presgms RS Bacter| a are
pres Jmed tggft emyerNArm-saedst?tﬁ m%:%d 'dé&%? neparticly. the

unabl e to Preg °' s ‘c P?'Yfa!raqoabmlai DNA aval T RESUBAdG he
linited 4suqifp||myena ge;, °“ ing gf the Ummmmtset aéwpemsdoms iaeena&p FagRGHs | N 1

badteri al MewtidpRA3LSat tlELPsE 'h"r&ﬁ'knﬁﬁé'ﬁ' info £ thg‘ﬁjm"'g""f"ﬂﬂas‘! benan tHd
and [t he deR8R I d@#ﬁm’pmmd mreaetméaa,n a amsmm vgwemr ed
because ofu; F%@dﬂ méchﬁ v- s om g
probl engo i odehS |.,nge st I not " tﬂ@stmem i ma sai;ertcg& dd;b th: ;3,,

Di SCzl osur ehefenk h&dmg’lfée FIB termme 8 ispart ltga tedfmmdhdmagroarabdon for

ar epr esenti et'??e”thhe:recm mhs Gdhel Nuclé8 verﬁe t° -1 represest the ddatére
Bof g T[,%f pifs Bodru'acmmgqnathb mine acid & o tﬂe " peeder tQ?JWGS
ehé

the. profy sgvf 4@91%2Ue}mmlresemmaafuh4e E: t'g ﬁd a
Bto by pr O\béi ga@.&éa (r:i!!P amginp acid uarwe (reamb fb;met Sftﬂis(é tl e '
strand a alse dbdﬁieecghpﬁgu?ess:;.t ?E'F'f%d"gﬂ“ Heiease regdgnitiom sites tmﬁhsaged‘eg)s,ea : :

pol ypept i de. %a %}ma aschpha.omuomeagaﬂw&mgmfﬁ %.Eo'ﬁﬂréase reaction.

i ng: HBV, ag f producing a polypeptide displaying hepatitis B virus c o olecule C ‘

schemat 1’COUf ﬁﬂi "‘9 nel'nprow explresm trﬁlLHeqden tVns fgg nte
possi bl e this i bﬁunns ﬂ.{éﬁ’i tiep wifereirg tscanmmnmmo,ec

' on a ag Ao pha DNA f ule of
fr agment S‘aqg thereby increasing the number of gene copies theremp ge or uge in lysogenizing host cells

Figure 12 is a schematic outline of |
ONA another embodiment of the process of this in . g
65 molecule of tl'us mventlon which does not produce a polypeptide dlsplaylngv ?z:t:::,t:u: rgcﬁ:?.:'nget |

‘.

o ““li‘iiﬁ‘lﬁilﬁili“i




LA I S A . st TR T —

ant:i gens and genes in substantial and uncontani nated the endogenous DNA
i sol ated f.romthe,Dane particle-are quantities for vaccine pxeparations and
for use in detec- fused to the E. cd'g1dygi | | i nase gene on the plasmd
‘tion of the viral ‘infection-and determ natlon of its pathol- PBR322 at
- the Pst | smttgemcmﬁafeqsmmaﬁpfrwmth mFthabs Q:l F#Agdg f'&frﬁmﬁﬁ'lab@m gpployed to
mo u

~ bi.ol ogy.” SBERY Yhich BaA W o
- nol ecul e pﬁ ,,‘,’,'""g""‘;ﬁﬁ’ erned"w yecause e r{:{??g\l/lv ?““r"a%ge

dG, HBV-KpnI |r°e,ﬁ,tg&e &rsymbabmts of’ poI ypeptldes of the viraus and its -
i nabi | i\Ly to M&Iegtldﬂm manotnedtsw of ONAgr BNA cajlss}m gof iaisag anearr(m b@P'! Phans

wi'll be ‘apprdeiitiegen d’l"QB’EFP linkedr I“]ecﬂ!ﬂa’ ’E’%’ 33 ﬂ
nuél eot i ded ° v choraciarizes
are. ca-. ,,,mfdap |s'| °q;ase§ ﬂ@l % ?“’m?i) % g%u’gﬁggsone and. :\Elfhﬁlﬁlg{ﬁi &E? Z‘

prOdUCl ng, | I’DmSei]DWc&PAlllﬂéaESéiiesbf nulbotidéﬁibhndmté aonéfd tﬁOﬂhﬁlbﬂ$hwﬁ‘omums}S i
i n accordahmem they 3t hlttslqa:hsmof\/qdmtm en tl de di spl Vi ng&f '
~ anti‘geni Ci s
S A e e T i 'm':ﬁlﬁé%cn& Ry :,sa% %m%AWm'

reading’ reraﬁa‘ﬁm&m 6dp @ ﬁaneaaui ATdr.T.s s&a.asr brial Staft s;gnBNA rm ecu es and hosts. . -
may be- uti | i zRsddihg FramepINegrotpingafrcodonsr dining fransiation ofarhRNA intoghaino hdid sqahmcgzane

-.codi ng"pol itreesiation She Ppapety reqding afaney amist: jbp ymaintdined. r et expmple. thef spquese Ag . -
“as deterni &%&5 TIGTARG m: "1%9;@'] 'mfﬂ‘é@ﬁ"&é@m Hehasey 3RS th"B'Fh fifpeds e cifferent =
p0| ypept féS" ﬂi‘w’ 361 POHANE—ART 49 - L represent the Ieader sequence -
. whi ¢h precedes rmamabspdm A@Lem.u%:.m and- characterized and are useful - .
t’“l%l/s gene. Nucl &6tTGRITA -TBAR+TpLesiSTOPIt he nucl-eotide -either "as :ﬁ;r oduced-in

.the host or -ifeiveerts) flm mawwo aﬂdﬁfe'%c RAsted ang tg therofher é"‘!?d’aﬁ‘ petwspn the
_ hepati ti ¥ B4 me_ WHadE, B&P%&QLJEQJE NS GrehiR S
©antigen, t tBﬁly iGH3 @Qﬁﬁs&&gﬂﬁn f?@-SBe%or praBter hnd tibdsom g and Itteradlion

dei,ectl ng daieﬁhuua@seduéms &g:hlats&he ShikdDaiganriot seggencddci Ng depl ct ed ,above:

t hat sequencesmmw een ONA ssgue nm-dtmmylaamm Mefnpjmwmsmerdwwl%ﬂ
40 oti dess PfIFueDge) rﬁ"a'ﬁ’ﬁé"sﬁﬁef %égﬁi e de- bodi es in humans.

" termned fort "m gﬁﬁfiffd WEP%gﬁéﬂﬂtga mm L 81 The i.nvention

" aliso concer nSe@reB&,apemsp 00dss [iderydRe thh strl ﬁamhmpaﬁu as;empuaaaeeu (sa@ardbifgion
: frame 3). Ofof'trhlserlmnil iand gransamrbi nant DNA rml ecul e i nvoI VI ng the I | nki.ng of

a - gen. ba- n%wx v@-r@aoraqsmr@spma tdoubigrsteanded on such
aracte

| prepared fr mgl gﬁf N REt e e ’

; sites in th, "Stm E$ ‘gj"%“‘n %lhm; eg ‘ g uJul
: 45 are al see.d;emedﬁdadyﬂnnElngub&stmQ-s :esumma ntcblerraﬁsh&ﬁed dsyea aamidpaedued: e.
. Firgure: 1@ i"vamfeménghati c outline of a process of this. OJr |nvent|on may . be. :

td hedPhege as Baster acterial yigyp I jch jifjlude P ated ina
n{;fE'c[l?E' i I Eept sty meniibenti iR Rl g sl
icapabl e of - pI g/dhihg m,&-m&umbﬁsae DNA SPbtRYHDNA sbidides whith SO BBIOW Feplicdisih dhadt

gene or EJ\IAeli @haract¢iiadd byC bihendr 9 S@SIE humbeB of/ endesudtease reaoynitige sitesi 4t ywhich such DNA .
f fagnent ed. saqm@s fm'atgmmlﬂ afdterrpipable fFQ!‘!ﬂ"M#INGPﬁQ"HE"" fasg ofran ieppgptial Biplagieahfupetione -

L

“and” 50 t h&f e 71 el fipm prodystion.af coat arptaing
that prot elc n; ﬁ':‘gﬂgggzz ifor el herhzing’gnonled acvaly S

et ther: sy,pt het-;aﬁmgenﬁspfmebeo taée;ﬁ;blemﬁ&lctc&ynt he5| s.or - Figure: 11 isa . -
- schenstic out Rccneb:oéntaNp mmgle—ehvhridlDNAaMuema@pabnmmmmndgyoﬂde sequences

enzymat i caItH/f’éb P?Fem"P‘PﬂYém h.ingnat
Chis TRNA ig Rég “’3}5@5@ ueg hoagt ﬁggeg TR bonane and Ml e
frag m:«‘nt néefé'rﬂ gTuFb Gwih M@Wu tAdreiH 'd BinipRfled diagram of the endogenous DNA of a
55 p hage he partise Dafie panticieg ardi da:eagmh @isthe blebd slammioftshm eingen@mnh memcmatvhat
' r‘;at ural - fﬁﬁ@ﬂﬂ@ts Bwnn ¢-é'k/¢amer°n | \h@F-é'&sﬁ’ OF hveSemnrn%féﬁaﬂms

ther ein.. rel Yg le(r?ii ?IYA \:é% its" uze ls nown}%:a nom eldgqt gﬁ% 'Y S
H Schemat | Cs1r§ .E‘i § a8 f@e andb cfdtﬂ?ellbv%d Sheidt 6f ot | o
from. m)S &fre ahe. atliter lai)eﬁmhe n&ElﬁQﬁﬁﬁmQ pbikp h@tldlﬂ&‘l&ﬂﬁ hé)libpatiils 8 surface I
econbl nantanifdlans ‘HBsAd"h @he iefidr agre mmnqshwm diaiDetee confdins/AalRecb Polypeptide, hepatitis B . .- -
e core antigen {“HBcAg"), as well as an endogenous double-stranded, circular, DNA molecule of 2. 1x10%8 .

_ " daitons, which contains a single-stranded gap of varying length. A third polypeptlde ‘e’ antigen (“HBeAg"),
" g5 - may also be associated with the Dane particles. in addmon the Dane pamcle is belleved to mclude an

“‘ﬁli‘iiﬁ]ii?lﬁﬂl I Iin

r




s |-

EP O 013 828 B2 . 6 DNA nol ecul e of this:

i nveption, V\/m ch-.des not produce DNA se&ence conpri sing ‘anintact

"rep|icon” such that a pol ypeptide di p¢

~antipgenic-:

is fragrrent§

i82B hepatitis B virus core

Pagm\ddepmdeﬁtpbun fhel - \Wen the plasm. d. i ty
b a Psévmmmﬁmﬁ%e%‘ﬁf&%ﬁ%ﬁe rapdladngap i the

uni cel:l.ul arwo gﬁﬁ? @"'é'ﬂ&?%?d!'@?ﬁsyecmw\gs amdhévbb&n$§d‘su hﬁf e&?fﬁg"' Cture and

analyses. £g., -

enpl pyed & oHeweveH B a’ahu ra s mets%f""mg&m Fav. m&osmrmeﬁp 7—37 (1977).

transfior.med

resul t\of t?fé'“ﬂm'eeﬁdetstmqﬂfammdt lertgl

aé‘haDamahtm Y %a@esham ebri detér |
i "dmﬁo #grﬁeemo it valb.et d. Boss

- carrlying t hﬁ'gmmg:’f F“t%ﬁqﬂdwelbwﬂde stramll dftsadi\mh .%&enmg%gg opire 10?‘(?9!’ atmqo

" the [i.nvens i selctdre b fﬁﬁ" ag é"%‘?l’éﬂmtarvaummf&st@ﬁ&évem Iy ﬁ%&

1o tletracycivermup id gﬁp&em%%ﬂmgﬁ%tw 'urha@mttmndsrhwése ;

~ detgifed délfandmmelendageﬁ@s DNA@N rin%r .T,d th
‘scrijption (gqg?%f ﬂhcqmmnmw 3 AHeH4R otid

"trgnsf ogma

aclrcular' '
ner Thls :

Bangiarticie dpreyrs ao plethidls
t straléf asfta rQ?Tra te tojfill inthe. \yagdale_gap w'th

Mesiforide pairss: ar e ‘enpl oye fid and afor)a doublesgtragedor-

Bactjeri ophaeg;ea,gg&,t@:rﬂea;tm H\H% y. of ‘Nucl.eot i de A m)norrerl c -unit of ‘DNA or

~In a unlﬁ%

Clinked t0 kfifetop gx { The pelletth bwrpdwws&smh

~ PNA|con- - whi BimanrsedumGeon s?t:ve S| dated-in a protejn sisting of
~a sy gar m)laﬁ'a%?t 1e00f blitfer 40, phqag) %
O

po (sergtypeaiytn) (ARG With -
hp 4 ¥ bavine senmgﬂ&ﬁhiﬁ %N 2% gf% ‘B : :

':'“ as l!?&%mrqughout
Ry

gegt
- i gty viaz hb\ﬁs m °t"% ?oﬁt@a'fq:gg 20% E‘&‘mesﬁhoéuspdneon G&sﬂ:ﬁhtﬂ &Ef# ymd

. plagni d p

s actPNA chinteihin Aod | host .cel .|,
cosrodh ‘@fﬁ% T e

““nucl

ni: ot her pent 05 &fs a3 ’ﬁ\‘&?“é!ﬁw’bﬂﬂﬂauhof)bufﬁ (ohawﬁ.smﬂ' oﬁwaf :

fatod é'v-thzwsna*nmbp&uﬁ

~or’ @ smal | consbrb&ba ":;émg@s stpm,qftt@mcbsmwemn % 5(1973) ol

. gua i ne.: (3766 After@his ONA p&lﬁ'ﬁ Jf 'éﬁﬂ"%deemuﬁmrue
- sing: (' C )DNfiGeq Figure Nethé ifeu)ado
det prni ﬁ&b‘i“é’“f mﬁﬂf»sedmmoao t—ondemta

an- pssent izl wol |V@hpbdnotﬂmiBNks ifngpet! uence A
- l'inear serwgt? ﬁfpﬂﬂjww epied- Ed"htswemnp;@%%k::ﬁbﬁ% § or (zgiﬁwgm -

c’n n : B
‘?nat Fh n lla@@t%the We—mrﬁndid gfhp Eﬁit?: ' .
§u totofmntﬁﬁugﬂupe §ontdinjng 30% ‘

- hee

- 1 oss of pro®abMeEDTANPHIL.6)t6 iirhin q'“"b "' aasdtﬁﬁ

- bi ndi_.ng3% e e digestiohs. dthi nspra\;l?édad e’m 7y ° '*tg* A was mmgﬂ\hﬁr stn&l%d
carpons. ofcfﬁﬂ?%%t“’%ﬂ'ofmrs 2in the | ent | f| °t°f“6+9 BP*PW@S%E&O@& bes,

- e. g, tet CRAMg o w seguence of three nucl eotides: (a tri-. dine-

 resji stance o& vﬁdﬂ)‘brﬁ ilA:;frh 5
“ thr Ougthﬂtram IMAaﬁto mﬁentn&je wl?eﬁc

&y e ysefuliy bmployddr iA NeidnfHg] tqqglal

~ star't sigfond ‘EO'N'amdlsamthmaedmt eﬁﬁf&%?"'" Byeias gnavinsiuge coarmssomval,

“asgxual T BQA I & goli glp gq andFitmir d;nmmésehnd
TTG; ReCﬂBin&badﬂ

nous | B '_ lpli se'tl@ S'WlA,as

' g "Nﬁ (i gé X aaNnmssanﬂ { ddrived iy ST 399 ;
. endode Jsocontrblee@m\d%@ 5113' G"‘“@fﬁm brAploy pHayd'p g ﬁ{ég
i St

- seq uence

 translat e ofeqt:% A Iegh \‘9 Rarticylat salestion df thostleRnimg ¢
gr gupi Bg: of Fﬁmé Fore

Ipfapt tipats hfasmdalbﬁ

Seduenc es"B’@}l ond 5 L‘MEMRQ1 an?ié@nn % é" fych a‘!"/' e, 5 R'éYD X2

bt d othed bakiGveastsaand other -

%ﬂ‘ﬂﬁ.@“

{varor preiadicigsd that e
fgf s that ?qs!etfqrrmm«gmmms gpgfgi gfﬁg ){’n R't'!ﬂaSPcbeMesgsme |
BUNSCIVIAESiS\

: szt b
: Ila ase. protem '
genes. 5F@ate oF froes I teiwag - now o
. tofFi gurendjozuﬁdh 537}@8;75@’@ .,g?z, a*h'slbemeeh mmtrtpgi:g.%%fatp msu "af ‘$ or o
" phases; .Sheckrodil enSommbasé %rﬁ,ﬁ?,‘us Pretsm !Msm lnas. IR
gf or ?sb%ﬂﬁm?eéﬁ’ Eﬁecvelmnmw. lirf; Eog gh. 5 tween the penes |ccdua§foar e T
- defectg

pﬂggnthmghgﬁgs mD V d %%‘g C?gtal and Goeddel - .
maj of sone mabé a?s.lé!' ZL"I]#,'p I §35323|an¢bhagef}enﬁnmns " ‘E‘fﬁ"’e;ﬁfpm

AG: Leu- VVeskorblaihant DNA molecule s dor - A(flas#dantmm 86hing

Particl e?‘wmptsbto I&Bxﬁiéiie detml of ava These include size angdgt}:féigjh T
- Patientsg :@%ﬂ%"f‘ and.coptamigation &Q&bﬁ ?parm? mwdﬁgrhdanmytsgerl es.. .
- of} am ho ac) R 8%?“d°“a'f39'i°§rec0ﬁhedbm6ﬁ fof ski tﬁ%a Ipeatipn of Thi s -
' -partlcl e ad one to the other by peptide. bonds betvveen t ?"%ffﬁ'oceso |s

"t Hought . to be ‘i denti cal orclosely reI @ted to the |nfect|ve

TTili'iiﬂ‘ﬁii:ﬁm i

mepts of thei ingentiehi - pl et ) whi ch encodes R

lg::nvslct ’oggltlmprﬁoiptsﬁ @J!t QT NG € - a‘fﬁ?ﬁeg‘?q‘lknce _
of |tr ansl@yblestranﬂedmwé%& ; a%fh si megse squrfg- indbttioh &P ine GofatddN a1
- controls ‘%lﬁdh?"é atamleemmaas& 08 Py tégﬁft §5¥d



no and carboxy groups of adJ acent ami no aC|ds ' ~virion of hepatltls B.
Wii'lle its. .si ze is . known (42 nanom Genone-The entire DNA of a substance. |t
‘i ncludes eters in. dlamater) its 4/0%3 828.i s not fuIIy understood inter.
al:iia the str

s o1 B s ol e B B

- operat or, edua VaH protelndyer and .an 1 nner core. e outer aye ; i
the par- ri bmbmgheevietahdowsandnomtneme@ttlfqymssﬂeglemgeoNAmﬂbudom vthEetdfGﬂne -
~general%y3 @emlwansD cpetg ommqedaeaqq Wtﬂsthe erénceglselev,en infigurdie o
Shi ne- Da'l I?ea " gﬁgora Hm mi)rmbos the h
I
(27 nanonfyg H th 4 aGlon AﬁQQQ fihg veniclewh ibeencut e
di-aneter) ammms.ﬁ w@eadmpaleymnmadean riyatell lat. i GNtekrhitii &f&ﬁm @ ittopoly .,
‘messenger ddiWG (stquEi¢es, ) that are- conmletneutanﬁ oothe. deCgmUdebBoﬁAgib) leased DNA| Thes, ab_

) endogenou‘é° arypharagter r?éthaé| gils ¢sjop of those termini.

gl R BTl e e

50- t ons, ; pmtﬁs’dmﬁmaer%m. uY d¥ kpAll, HiPAVaQ Bid

pr ocesss oEcomt cmluac ramyczml‘dﬁdonuclbaemﬁéy beAmtnhw tdsepo Irygincsplettide may @e mady bydRdse of . .. :

- (" HBe Ag ) sklllng_she it emdug cg[e;dg@glmq;he set out above. F’gures 39 dlsplay some of the repkrg:oorbe e B

Tr ansl on The rocess of

~associ at eﬁ‘d%‘t“f?a‘["l‘fé"@m jios (n part.af “"P r'l"BX
Ty

urse,
Ecul

.~ Produci NQGegy, a)gpg,p '
. endo g e g Usanie/rédtRctidl dndonuclease is employed to cleave the HBV DNA and the cloning vehicle.

- .DNA. polynbhawelvtmaepeamplahémar\cbmefer &bpsiws si on- The process undergone by a L

. structural 95 h'H % bevnmrﬁ rtupteqttde SeQUERRY N gens. ftaumebﬂyofah jeveation .
’ d,

e tn |c may,i ide n

_ -p‘ts»gduce  Aehl Qlriar St ?g.e%fei:é El‘-ﬁ:‘ nt I mlon is caneemeglg’rﬂtﬁ-I
. eﬁp' OY D Oinkilddd onky a@a%e oPthbt Structérbal R)vi@ hit s@i gm Pesuits in a transformed host
~oer/t errp athet will [ppodtite’ & Pblyipeptidanal sﬂld’yﬂiga-l aftigericity.he Dane ‘Plasm d- A
i rtgn chr onps dhetecorchinant BNA mpl!m!b@mamlqgalnet hybtncegeun chayrbe enployed & tdnhfyrm ] BosDRA

iw-h.www.’

| ypeptide or portion thereof';:)r which
I':'F)0013828wemploy d to tra form-a h so asto

é%.‘é molgc e ma )

~ Robi nsdh, ohA kel Tkciike 6f Wﬁesetjfbmon ?:Tol:;::te :

~ Mecr obi ol hagst ﬁ&e:thppnfttﬁ&e?us@e?.? cérﬂ:r@l?e?i)hy ahtomem facﬁ:heeoagmua by aterauctudieen dide] B

" var-  d oﬁa\%(gpmpﬁ@"' itvvitit the ¢hosen vesten toxiEitwaf fheger mﬂ@%m exfse ptrecoverv of thedésyens . |,
i

ve been3%ifpergytthat hast (ansfo zg o Q@enttgerg)fa the 7

or thei, i’ eﬁ“ﬂqt'e Jipsqtety and cogise AB 'mm 9%}5 B O é g{

: , N0_abs host may in
encoger b R K B e, PR R o i <
Ft consi Sivith @é realﬁaWndﬁetVtaf dlitosts fay B®Sdually deEtivg for 8xPréssiBn 610 aktitalh h@éb‘inmﬁt
nucl eot i dONA toteaele.of constant Ien th haV| ng a snal | may be usefully

enpl oyed i "!:!"‘BPN“ sig ppaci é't@cl? ping) lajg the hagterial tﬂas reBR;ZZ
strand*d, a" 2%"‘“

i'."’e' t'deggra@a o ATRE THY uauﬁi ﬁéh{" Gﬁam"ét 'g%éa "q(gims '&%b ;%?;ﬁﬁ%g %jﬂ ngr .

- Fncl ude. ttacaersntsd of Ne@Tldhing Vahislesn A utpabéclou ﬁhlrdﬁ 9"5,—-1$:§(19W

'2 00 nucThedostlis ) collTHRI01.10 synt heti ¢ DNA sequences. such as various. known -

¢- 'sdtond strand i's conplenentary with the first: and over- torial -

TS IA st e Soni %m ®

I asnmi ds s%agﬁo,pm g&a%ngp,m bnR! asnmids laps its nick to conplete a . -

) CI rcul ar. st fniaduar pradig mg&alatealdaﬁobefrsmdw Dand tpbitiBies WaRCigUsE8 with Astrictign g€

~plasnids guemtgmcmngtmmm | DAt 1801 1hmbletsis-HOI, i @.5Stoandamgtl,, 2smMP4,

. phage - BNA Pi“t['&? P(PE aﬁmt atoi{-Clpr 8minpies and thF gstriction
'overlap |§ez‘f;{fg§i % l’%g ’ﬂ"gﬂcée °"°°f\ﬁﬂ§d9§‘“ sgg’?ﬂs&?%"v
“derived fhiHBoHAGHecHAGter m %m .ﬁ,ﬁg’,ﬁ,ﬁéﬁ“

' 15 bi nat i chfrsofarin (20 asmmls:hmwphagev nSthS ooaspua e&Srexfr&tnbl’Sﬁttﬁ fRerSMaend - -

stand ef lPt'F_few. el oy agipitionef 3M sodiiirl acefate. pih6.5 (Bua) atwbavfi ettmdol0i1ed. After sarageoy

) phage DNA!“B

expressi Ofacsdy

‘nucl eot i desunnwhib aﬁ&themhﬁﬁﬁbﬂﬁawﬂatbﬁc a0
)(1776 szE trapgfeqase ﬁg@aﬂml) End the reaction stopped by eddmon of 50 mM EDTA (1 i

e

c 2 Preparation’ of Pstl cleaved dG-eIongated pBR322 . B

~ ° The plasmid pBR322 was digested with restriction endonuclease Pst | (for whlch the plasmld contams '

" one target) and the products purified by phenol extraction and ethanol precipitation in the manner =
65" descnbed above for HBV DNA. Poly-dG sequences {for |llustrat|on purposes only deplcted as GGGin Flgure .

7
This Sheet Has Been RTi ed

% R |||||||||||||| |

' m@ ;sségeﬁgﬁ 'P'# W{Eﬁéﬁ%{ f'ﬁ“é’f:é A °P'Pﬁ' fph@nvalﬁ: | o

h\uaﬁot et& nhl_'_'- S



t hd nucl eotides of the first strand and afford a dou- coil HB101l and E.
colji MRC1l and strains of Pseu- ble-stranded DNA of about 3000 nucI eoti de
paifrs. - 20 donpbnas,. Bacl | Fus subt |d @gagg ot her bacilli, yeast s and

ot Ir@erfun:gdwEr ani mal or 'E)l ant’ fhlosts S 8ani mal or pl ant Preparation of . -
hebat'iti ermini of linear pBR322didctled by 16 her h

codirse,. not a %ggeqff%ﬂ‘?eb@ RN evcpnt Mﬂhxt&bn%ﬁgﬁﬁnﬁgﬁ&% gbg19 g’fl"feon Of
Hudran sermébam@_em @gmpe. tive HBeA -host - cl-oni ng veh| cIe

cofrbi fat-{ oEnwmglarbm° of thy/p lsg%"‘ erotype a dye) was )
di | ut ed %*ggﬂ PﬂcQSa!bﬁre@idﬂnkbymm‘iﬁ‘on& oaa'i Ffa!rlaodltfaf the

pri nci plﬁgﬁ, Pt 657G r'e Q)ltIollbwedmmroth r) 75 Sqat

foyth 2badea, 75 (R ‘(" T"@ﬁ "Hﬁ%“'ﬁ‘@MMbﬁsowhmcﬁm?,mﬁﬁ o nm f-?';‘g;:: S
Fuy t hermore, within“each SpeCIfIC vector,:.various foethanol, 0.1%bovine -
ser um aﬂ-bUmsmemOOCbIEl\/b&DTd\)lm si tes. may be ‘sel ect ed -for |nsert|on of the -

i spl ate ur 1B 201 chinperentites trarRfihitiod U8
bie- ot S0 %ﬁ Pﬁ’gfgﬁ’ 'l‘@s°fa?%rf:wtmtyblfmdﬂ§hp§etga‘i§§ﬁro 9"'L g

leu:
el | ek bmsregm.ay" z SEFUOT My chllsaveremixsd Qku .e° aﬁ, o
“erfjdonuck melatehammama@tetrihy %I 'ewe ‘@aﬂéz%fﬁéﬂmmfﬁbamr ng the
tdp.of '°’“‘¥eﬁé‘m9 SEzatpdlite rdslata ﬁﬂ%’g? .car:' rch'ﬂMaseub nﬁﬁ:ﬂzzl fuge
_tygbe ¢ % %‘ﬁmmtﬂnﬁwthalmmm to t i’a , 1‘1 Mtn WGSe
"bet Wag Rransemidd sl | O PME & @ﬁawe!s'ecmtam-fsugsdma be omPpt proein 2
‘héurs at [err]. ets.that code for anino aci ds. 181 and 182 o? Phg 'p}'
‘The_ -pel & MEM&MB@G& wiﬁ resuspenced in 100 i.ci’l I'i nase" protei n.

This site wa*yw ohftxdﬁ\cdﬁeﬂat buf 1 Mtris-HC, 0.1 §
* I\/E sa %‘ T':'}B!l@fvﬁd pRR322 .ncmgﬁﬂkfg'ﬁ co%a & Gﬁt rfqrt ein o
a)hhﬂ ,,{sg ‘;W‘”bahﬂfefmm qogmpetvhneﬁ mwa e V%}’ Jensulin

. a t i gemsistaibeiﬁmaa "ﬁ" '“ghﬂ’erm“ bm;dnlsxmb wm. gﬁt the" .

. descri ttPa tise d»famhfms esnuf% e mtratG "l'ﬂ M"’S'mﬂ W @trhﬁélmeﬁ&et e - ¥
s ripl e m’Mh’ E]\BY'@G g/mr;a;ser ‘g@ff; tracydind 1
oam 8 a.(;, d15§ HTVend) apd tneubafed al ?ﬁ S °9"‘3Mﬂgol _
12, ppforg& g"ges?: pf%ﬂ'ﬁ’!@he @MFlgg'eﬁDTheaHﬂhB&e ert k
- |qr ot ei ﬁor|'mle EWOf ¢ioh ﬂﬁ‘ mﬁﬁ@ol@tyelp&:ﬁﬁu ,ewg{h eSS ot
'I; ](W\'plaﬁthlsimabelléﬁ-lgfnn re é’e%g‘md iSONUSIA, g2j@hel ling - |
| fes uft ‘ﬁ ¥eled dhe rerendecat cdbmamammaw Y ng jpasograshy of thecat ed
|’ Bet ween the-genes coding for Dane particles an Plfme'B f‘l—:-?‘f"]e'_'F‘?iﬂ@(l ed -
-l éieoxynmcﬂeaﬁeddiff coloRias S ,;; o tet racycl i ne ‘and- anpl cillin, respecti vely.- - &
t1 triphos Wabw@d%ﬁémg st,,, VW'G%‘PGItth s This site was - - L
-] empryz gyerqsamrawembmm ﬁaahc ged w&amn«m-, HBvhi ch 1 3
| tesul texrat ;nd inc °@I wm picked |omot|hiaip6rer teeediicieohenes, | |
Supr a.cene'@.1 F m’gd\gﬁwdbh@ oﬂ}kﬁga(-ﬁ @é,gmf%, tes EPS'a'qmgur es 2
And: 1bfebcup1)awa°léaﬁnch 2%3‘1 g; i §t5in of batericphage A rh < /al vas. |

| ayesr éabeaanhelheu POipe BifstsBcell Walls fHE buksd bl e '[,'Bl‘f“’?i’ erial 'P‘n" bmm aand -+ -
-} phage éﬁ' e apeRyBthalIR B T - TheMi a il ummuwsg at :
42, 00QontinD ,'m rfoge gfthe Lyagay Uatapfq esiid600 that had been lysed fmn "“"’W’a‘" site
_;choserM-ﬁ-ﬁreﬁlfb‘i% the! #ﬁ F“bgoa réaction of the cBlMAesidiviy dnlikd ,r,a, ?’A I phenol
fromm Mﬁenwfeid PERANYi aia@ a‘EI"t #930anddiiubated atc @drifdrtiels houroUl ting |
ipel I e glpaiécrpsmaahﬂmﬂm e fect m:.f’;l °W§ 'b"‘SW $ dindoimecant WDidhoerp| ecul e - - |
s de 1%4(1'@%&#&1@ orRabihmﬁﬁ raned d%gfggrﬂl ﬂz@ﬁswusme

BBdlﬁs. s

‘Hepat : ed with tha colpnies inieontaiaeth atiecostbd pHhy p Dane i)
s lyspd fmﬁnrtlul celjs on tnemaimpa,gn

PR SAA F AR

: Its in a
Parski- UB‘ealﬁhB\ﬂBQ:lf h
“susce! Equeﬂwﬂly’%fabélleEHdE&itb&ses? ZE] p : iwlﬁ)oref'ﬁaeanaxﬁeh
s then 5,@:&‘” igenie frore tl&mtma&zxw gm" ‘P'P Gdgbetllhmofmmieyared B
“agai n%h%%?ﬁ" P %'["g@"*’) digautographiviGls deddribiia WB¥aetiodieand = -
copyani nat i on py i %"’ﬁ‘?"ﬁf"@?"ﬂ%“ge'éi@ecl(iqmm@re@@cafww}efemna@g f’f@“ Eptpt - -
{ : sol v%“%sp@k&t@h”ﬁﬁod QD characteri stics such as Tnedi*Bati on of
start! BA’Q ibpdlesin sutnlven ready T Or M%TI?"?’BW%"’@HWdetgaﬁegiheafesenc&&pp _
I C0d0Ng,y P'Qmﬂtﬂﬂvsanﬁmiam %Mﬁd:ﬂ%&sgﬁ tdi s ayed a specific

| r agj QhetstbreV; kitsTggsignerk io deteictithd Bras é*ysqfo;n 1 ..
prgécess |‘l§ no i u?%f"%%’&@"’ﬂ‘i’ §M@eﬁﬂ¢f§rh£e$sem i&fe&&hﬁ?ﬂg a'l-fp‘l"Et edin °f

*:understood _none of these factors alone absolutely con- s is the:

T i i’

L et



9 v+ EP0013828B2 = . 10 trols the choice of
~insertion S|te for a particular polypep- chosen vector toxicity of the
co-products, ease of recov- ‘tjde. (Rzﬂ‘llﬁeﬁﬁhe she chosen effects a bal ance

- of these ery oOf bl [ ed Leh SastP 0 By NoOHbifidhe DRAbibciles Bﬁﬁﬁsor s
and not %\',Jmuéffggbe&qﬁé &ﬁﬁ:ﬁf&‘o F&Qﬁdo&’tﬁ:ﬂgﬁ Efﬁrenw Sailabld 1P Aératitis BIRTus
‘costs s584Y GrTELISA (éRmp Nibkediiimunosorbent assay). In one type of
of - expr eﬁabmlmb&simtu-i:mb Iawgamdmbgdvoodpd na lw@mme@mm 'F ‘%é%‘ & "39'

met hods- far exafopieythe inside of@ test ';“b: ('S'P"A js them, ; o?he

particyl # WE??FFHW‘P?HFQ% f‘rj;f:‘? JZ‘LJ?EIQ ‘ﬁtﬁ%d o idon _
are- %3) % ofripbte &l the abBMSﬁtlﬂowfoams fré‘é]:imimmis D

"ol ecul egn drfgeniRtibony c&ﬁﬁi:eOhﬁdhd daruirChas bednailewed|to htesmyl theaxdesd Ianvoes removelese

fact ors tasdst tobe whshed Land;me@mqw owradhatztmt\sm#qwreﬁtﬁ Qﬂﬁ'ﬂvﬂsfe&flé the pati m;;g

2. It.i sseryg egntaingdiBY atpriay a I radionqtivpepursy ) ]
St ot ) B el e ML ey o i
expr eSS' gﬁ ahibobibs: H-H.s%g u{ é?ﬁ ﬁ)&ﬂi’ma WRIGH &rk (hke® Fo amlwmd tehis @dded,

at t-achjsn ﬁucwa{ey 16lR10W\éactar to take)placa sciuhecplate|is dlep eewashedi 'Ft@reafter-tqemerwbitfﬁ'an%d
convent i adiefl tothetrhirotittenplaty @nds inautisted jfer & pasied of e 1t a'l?@}" Sthe PARs rltijé%"%n fttg
deoxyri b&%‘@&ﬁ%ﬁewfpﬂ@em%b“&?paﬁa BEREE)e ik S b b S et e RV oy cI e
_is the bA®PEMNEIPY asni d pBR322 and cl eaved DNA ‘and I'i nking the eI ongat ed
_ DNA t 0,2 Llbin Gty sfRiyberilsd SrolrBd o aatsribmameDeA meletirei n i s the Pst | :

T site vehl cl B tedtithdbiblagica edtivity ot the antigepy apolvmtum trghslated,fy ﬂatheefm
. This pl amedulqis't%@%ﬁdﬂqft wee'@ :rxf" e@fbagf'; 'e;ﬂm g,

eb-ongat edBes % B}g iverfsa &%@amﬁﬁi mﬁ.aﬁ m ng
. resist a“ °§p séu Eoluthh Hﬂﬁhcmnpld; khich dad bmrmizer andg@dres t

“ the ant ll%eam@suaeameaaca vitv) warggivennalo sref fiva sémthstaneyt»mmmﬂdec
B _.sequence:bledfat irivevats ewaraldwdekiAafter (infial jnjectiire pl-asmi d' ha E ggg ;11 io
%90? V?EHT I( Iafﬁtve he_'

;_3' char acterl z'Em" Fdlfftsayp x""]‘ﬁ’é“
DA vy o s @35%%;5%% it A

Scle Pﬂbh
vehi cl -@ esFtQ ﬂﬁérﬂ\@pﬁl ﬂﬁs@orﬁﬁﬁtiﬁbdﬁl( ‘HBcAb') GsintCHBCARY de?ilvﬁEfroln'{ hum%n liver (B.
- Mul ti-pur po&saeﬁrﬂmn odsys, anbhpat;én 064 SereaningJest EorAptigody i Henatitis® GoreAniigen’he  Hi

DM 20 Giin&athp 3, 9950%1733(‘2???’ 7Ol fourppkbityy saa‘fgreepmebﬁs i Ba%a idant] i’g ' g
- cleave tﬁ@"?mwmﬁ ﬁgn% E@m

e oret, .the_cor
pol ypept -ﬁl‘% " snb lc&hgsm ﬁs%d ldigs}gﬁ gdaaeﬁnmﬁédl |6| e
DNA .ant i gribrbsiailchis féHikd mtat.mﬂaaduoyy lotmdiubﬂmlrﬂmeﬁseam corthpos(ibiis antl methogsiare ed-

R nunber - ofcharadteized b[imetpalvbmndss’tqducﬁmmsten ed blvmeca@t"ﬂmt 4‘ meleryies prapprad D

i 50l at ed imaccatsance withghis iinyertien polynagtjdes W"'Béﬂ? b""Rp;,
raddl b a
ke B A e S
-.restriction §| G8stitRn &Ry :Vthwr mzlc&hﬂhanona&semaal{qm fay
- {approxi raameéfwyzap pahnaeac{mbmim ImA nblecudsaf thisdnventiop. Qtherpmestiistionsitesins e
- of skill nlasnﬁmaman@mmme HBY igenopejare depicted i Figy Gsmdg M'V'F HM‘S"“"’" of
- Arer capttb@P [#lterpasive byt fes prsfered empodiments, ge tolaufing oxampiay gie' sl o 3.9 -
anol , [ EEFmHTR eparation) at [err] di spl ay sone of
- the reSt r%ﬁ%ﬁ%ﬁﬁ&gm H%%&&Gw%ﬁzs@af BahOHi EBORINENA B/AIS urdikeithbdadroduced by -
restrictixgy Brisydmot Barvbniaaly e Wiecty taw fon mstonodwmm&o HB\P n@rref short &'

-~ 30 heatd ngn wat-s:[ae?dlprdmors anwefeéherqﬁzg g %e'g\g)g t’;g:;; ee peoies ‘E,
known et gtfg]:oﬂ:mgfs%m% atlier bl? ; 11 ICI ﬁz Kﬁ MM 89 d d

- CCCin Fi fhovifél Siburhih! lﬁh%hcﬂﬂs R6CIHr8S holrs! 'IQBH"O&@SQ h&ﬁﬁ&ract iher e
attached &r@n&lmd&hlowfmm tﬂ prdeess dsogméd O ther relpardiibi imwihish BaesHiawes esgdal |
“usef ul g5 Téubsauen cddisitemurioessa gonfi rmaslttbe MydtstmmfeaOUP'PP@a%‘tW'Bh“'ﬂM gntigen specificity.

' |on wher ei n the samerestrlctlo

: 'poI ynucl eot i de term. nal : _
|eg dg- 31 tré ﬂgﬁ |ﬁ%1h§ % ' Gh;gﬁ'gqﬁécng&pgb%{r@ dhvee ﬁ&tlﬁﬁlﬁf th8g6hecas
mp Oyﬁ&'gegts d'i edtionl Fo? @xathpl dthepteparations

chl or of,pr ABY GA {26 hg)]wae icted Whie minctimsndnlno«m caélhq:rcﬁa@ H! Tlhlpsn rr@tt@bl a'r' &5,
1 i nher ent | 10 pMiMeQle mummewaomrerepl f50- 1M Nefd (19 %8 po %‘1; it
. pl enent ar @?ﬁﬂ?% that bated with the samegtacnlzyr1no s und I; 'II’dA nz-tl co 4(‘153-5
fprecipit ﬁ ﬁ as%mﬂtané elﬁﬁ. el W T4 DIEA RG0S ediotd“farts a
~knucl eotsg gou%nhvum,a sbievian] V\)as diedro b nﬁwhmmhMOrlSlHCPH PH7.5

. o .
o his Sheet Has Been

||II|I| |l |||I




sequence or ‘gene fragrrent of the invention |nserted at After storage a?l

[err] for ene hour, the preci Pigf 9480gSRA t he selected restriction. site of

the cl oni ng vehi cl e may . 40 was recovered by.centrifugation at 10,000.
p. And fissd t® ansfroin sdmpsters lceltweshb & %ﬁl"@ﬁohﬁ%dmb%aﬂtlefo'f‘ t‘t‘h@%@ftﬁﬂm Hist ruc-

i nutPE‘Ea"ﬁﬂ i &:fﬁ" mé&‘q'ﬁlgﬁ yithAplanies n‘ﬁ"?ﬁf% 4 (B% tgr one of -

the ﬂ:?éfo Y.Qme is aﬁ aaﬁ res ﬁﬁs §|teVi@§4l ded 3.
[ elr ]IosQﬁ:f 5idthriee irdteSd Umhhr&mf&mirﬂBm#tﬁ\ceeﬁﬁleﬁlﬂe eQif ld?.&)fod A2 16, Y. a

: f r agrrenb tha:earsod featnmm t+-DNA Moletuled\premsivesd \ia thia|Eor Ridsite, the ndlbriesoxeye tested,t hat =

Pc«t»zadeu far rmea%te bztbqqeﬁ't!-e ar'étetraw meS%esetw:rao hat e

.-gggﬁgg‘%&ﬁf Z%&'h b %'ti‘ég%nxim ﬁg@: .iees i%‘ r 10 - |

m n- of the Rridlotiighdgragi RiﬂeaHB sﬁliltshlgaﬂhﬂ?o'&yn Down on December15 1978 and RSidunitifibd 43. 5. [err
' p®@BR mfﬂB&ottode t er m nal transferase The - reconbr nant DNA nol ecul e '

| cont ai nﬁ ifiga a o %’&Pﬁé"‘r eagt addi tion of 50
br jd gewg % .@E‘gﬁ\/%]’A(l [ert]).
~pernit h@tco @ﬁn BRY2S. nm v-bﬂnaao@rree&nt GHB?JH[NG!hUrﬁ ol gene or fragment -«
t her eof oaaok:;t:msprooﬁamzme B\3Eot R diE: T&D Arhp® RB¥p GB hees1of. Pst | ¢l eaved,

dG el ongaEout YEHINESIEE? gur tmunvewerrsoret‘rempwawmr #edrid D\A codes. The'

. recorrb oy 160 Ci8 115 B} @S Nig,QBR322
va¥' G gL Ir",'r e AT on
r p | dosbbd .an.,um ea&a. he - pl asm d cont al ns one to-

produceTixdgtiove ovradnciamaoioh tneamtturﬁi\iﬁ a”rddsertpubreef thsgt aulturb as datip s a-fvdtht!dmmgpr oduct s

PO f*@deg%ﬁ;gmere 'est'wes:teheh“stbuﬂ -oorofmatsqn ue!eq!rr*etr Thegatitin B vi agmen,t s
il

ct t
.-th*:’f Eltacve Ltﬁamm?rim mg:g&.tw ‘t“rir%v .2’2 E‘gt})ﬁ%ﬂ The:
jsele pide’ @ Esup hisP0l y- dG -
SeqUQﬁﬁﬁﬁck(ttfrel’cuftdre PBRI2ZAHBVA dﬂHQnatetSﬁSE rcar, (1] n’of eJ.r eudcda;amgmsrmerasxﬂa af act Of S

. recogmombdta glemmh lsute Blwedeaxsdml’ktnsrﬁ agd elengaie dwehemanldfewlato the-

: %@HFF%‘P'PW@ "WF'E'HP 'Vr% t the 3' ni- of
) | i ne g% ° H‘F %@E’% Pigt ’P@?&t“‘& HT?E‘? “§'Fféé‘?"°? Date:
12 Nigfi?gm ﬁ@ﬁmﬁ“w eh€§13 é‘@ SR
t ransdm!r Bragmas nthpping ialk dudedtidd Sequendel idétemariinatién poI y- dC se- W th 32P—I abel.l ed -
HB% DhAepatitip Breots gatigan ously as the quences to HBV exce t that the reactron

B e S e o i e i e

t q' idimmunoassay were chosen for sequence analysis, Fragments were prepared ng re@oﬂt hes 1 hat

cont a3NA kblécufes By QIYeRIBN WRHabSopriFR) Yedtsidtioh Qrtz?rhlimattﬂe(lfrdd&‘e(nt%llea at @ahesr on of

ik G— Qi 0 tmith BBRPPATRand TEpelyuusipatidedinase; THdBcl@litide sequences of each fragment were

LE ingd btcgp'b 3 éSQ"iqaﬁ g% % any bﬂhtf\ fcity -
) EqUI %ﬁ is p| n | C of en m Xed
t oge traﬁE] |o matron cod c&%g he‘ﬁﬁtff&tu&@s%h e eQ rr nd tHe

aamﬁcmsyqtﬁoauanmﬁmhdtmwehuw ‘o téis bghel(muhgtpnama 1) id Gepictedén Rig]lres :
| 9 benvqsn dudieolidds 15494 Tbn -'e'#? @utemetwpmdmwmm this gpoo»smwmcne 19910 mvl

g -'tr| S- l pyet "5° ?A pe Pt ""'?‘hép\”e t:g'\“ﬁ‘ﬂﬁfc A )
I eastt:ra?r'a'k‘.“ oy #E, ?%}fﬂaii‘? ﬁ;‘:’:‘é’.‘r‘iai.t@{r“‘:’n"fnﬁl i’a" o5 hit! for |
poky paketinte GocBlbrt W Briyfen g fliithé rﬁ@ﬁ&\s&@ﬂhﬁb biypeblide cﬁuseeei ltS'mtSrEétlthMli oth€r7OC or

—§ one heunmanangniesrag, thae eomnehwich glychsolgepiraeits) Thépefbrenthe polwpeptideagaictarepi cked

ont o' qrmrnsoteee-r rrmtr@rge -mneawalrat vmrt@néfn viFREbutihwill 39! gligit 3 yerysimip i netM MyCl 2,

_ d o
TR b s e L

pI at eMﬁrﬁoder arythe various recombinants the HBV DNA insert began within cne or two nucleotides of the
' . same position in the HBV sequence. Because these recombinant DNA molecules onglnated fromHBVDNA
..+ digested with various restriction enzymes, e.g., Bam Hl and Kpn |, this unique attachment is surprising and -
. ., may have resulted from inadvertent breakage or polynucleotide tailing of the HBV DNA at the nickinthe
. so endogenous DNA of the Dane particle (anure 1). Recombinant DNA molecules having the HBV DNA ingert - -
. "in a different translational phase did not express the HBcAg gene and no polypeptide dlsplaymg HBV
.-~ antigenicity was detected in hosts transformed with such recombinant DNA molecules. Of course, itis to be
" - understood that such non-gene expressmg hosts and reoombmant DNA molecules of the mventron are still
- - useful for producing HBV DNA,
65 Whlle it was expected that HBcAg or fragments thereof produced through expressron of the HBV DNA

: ._....10...._. .

e Thﬁfﬁiﬁ liiilﬁili llﬂill







'-'mcr

‘Acad. 'Sci. ‘U S.A., 72, pp. 3 ﬁlq_ﬁgﬁé (1975) : - ence of HBV -anti bodi es
I n humans;and therefore r ecog- Is IS the replacenment sheet-8 Date: 2 3
MARdér@Btrates thatDnly a portion of the structEpl grpe sodinforsp particular polypeptide needsto Py i ;o

hurramlomn m«esem ,g ,fg%‘ggﬂg nﬁ".,%w ﬁn%ss.on corftrdPsdfidricd Gkt fnbOM human | .

l I V Itl g n gen fra I br&Uﬁay be treated lightly with a = -
mbi d?%bl & a_ﬁsiar Hsrte usbardysed dn fegonuelraapind, t he

_' HBC Aquaéredum&dl rbgawhmtimstta ampve sohbpaall ofltl;!PSanot!dqﬁxwf 1h é‘PBme"!J preeldﬂna “Pat h.

-_: 3.0 .@!!’83@8 c‘Pj:ﬂ%ﬁﬁ"ﬂ olyed eﬁnﬁgﬁrﬁﬁtﬁsﬁn reaé sqojc x% m% used in

f}aﬁ b@fo?dﬂitac ﬂttS $teddioh Gétltrol Aqiidnes a f.or mad
bﬁdﬁaﬁ nyof &bg’ﬂridnﬁﬂ) beanfeqmvdmpaagrrims toBnappromiadsinglet i on,
t ha'rstrarﬂed amplatdBm&bthd earamwomblomt [PHikamplasuig IfQ!eSm"sme'P e#m‘@f rg

mmm@a«yansra limited, %‘Wﬁ"fﬂé&ﬁmfx%g Tl 3,25 ”‘%"wg si zed i1 o
e e e L L
Rstheto tHE lekpréssioR co

: géqubms, Of 1. |S|nvent|on|s ser ol oglcaly_
acti VEdeBraVbxwessnant:d»rgensanémkmdlyy be amplealed o dasbrwbd)ram\@r Vheagincimtle thes at - . -
Thi operetot, \prdnyotasahabbosstmeé;mtihe aﬁéa@@#’?ﬂ % F?%‘H'sce‘! schasitheo a soli d

" pha §emerpe'sa eces m oppron !1 .ﬂ;& |

am' .?é: %%PA io{p smféhh%he 'd:f;?' 'o % :‘Ebe S0 as
- tau'bd ede@bduan e@%ret;iaéﬁtﬁy Bavigh With r&ﬂ&d es fﬁirmhb IDOVA | N. hu-'-
‘ t e -emddbﬁdwanianch@mabedjmwmtwamrm opdnensagy frogaive-ONA of phagerh nefd. TBesoh - i

. corm@smentws thanmammwg ﬂw@nwawa rt% nge '"a é'e° ‘a‘:'zérrpl e of

tra QF%S" R 'mt':??élh :%afﬁ"’ggi) a%ztilﬂ cor ant ?%sﬁ%ey by

reco n&aﬁkno dUE! i GhEnCiRsePtE@ R@befdrel itoAE RIDAIAQ Vekiclb ddrelrdnefdmyition ofithe o
radlaoaobmamehosscma leveldf aptigen adidoction msesureﬂfbmqmmmq'n@%\ﬁﬁm‘wf thphese™ '

R

_ @roki luﬂﬁ:ﬂ&d '&&ﬁn df adhiry veficle) er s. such as
- sali nen&mbuhcrems B the tdlalar vieldiof these pamiculgeantigerisi depehd upomp dl imrea@m@et he serum’
hass rtyegar of%swosthﬂe@ mug'e?d‘?ﬁ iﬂhglhge'r Jdpis hF!)Peeos?eh'P‘f?d ql 9 §°°a‘?$gi‘ée]1l owed -
to iipge Pag ’“Q'%?"‘%é N es t U &%ﬁ'}é‘f' ﬁ%%"g GE!‘@PRI e -
tre % gIL mﬁ? h wis't p clof @gbent of
~rad ltﬂét ubda&ﬁawee urrdy) e:tafpn&nibao.bmn&yas That Sﬂﬁ;ﬂiﬁl ThecRec @AY d)f Inivite.. that -
t he mminhs MalécLigenc Geviet,I 188, pp./SS—ADHIOTT) eN/Edmﬂ' et al-ewtll#cylar @mtm@fy nmes’.

- ot he‘EhePNalhlgl:E‘Qewﬁwmq r-oplsagpmr éaw 332@@ ;7 . e the B
o ST Ol G ARG 1 o G o
|{aﬁo r@chéa%tl\ﬁ NA Aﬁd@&’@a eﬂu& alho&tiBrdin OFE. Joﬂconbl nant . -
RAgpha M SlohiAg Hhicrss lcé?nt paramama hsitive imutetibh innbeé eprewionigene cul es _of i

t h| sef and/&anpmslble rQithtions incgene Scm qulst ofewhighyis epswv @rAfStsef thy hp% cellpghdof -

R s o

|n he foPrhal Wa Jdﬁﬂ sivice thé phag ﬁ&feﬁﬁeh@ho@ﬁncﬁ Rd al rérﬁilns ' o
_'_ pT e pavaitibledor. tﬁﬁs@pﬁm huifizia - lyaistof hedeisshen ralegsesithie ram&eh ablmglaweld tFaaura/‘éi) but | ess .

- preferred enbodl nte;gtrsomt he tfoI I OWll e - tog - an I‘%gre | i nked -

: -t 0 apﬁeﬁﬁ ene an an‘%\1 ac;g:seg.xﬂﬁr é%%?we Eﬁdg}lmﬁ p r low " o
r €aCkbfbsidribr f EnatbrHEeA §£Bﬁ FGmbain enzyme

: asosrfeéo%'i%ahﬁDS bd p gaapt.des iinavm@uawamemm added to the - .
m cr ot iThe au @eeseamoe ofcﬁgmiseﬁd-i*fwlaas 1gereccoding ﬁ¢'ﬁ@s&mb%tw¢@w09’%'dwzyrre to

}(l\lﬁ;k“@?}a %E §9? renqt%:l%»a%r e:%gggrecoﬁwbm% 'me;g SRIe O];ld O
) m .
%E‘f Qfﬁ ﬁ &Sné%b&m\g Mt Bo:idaer' 080 16 B0 GFthe Beqaske biradues 3-afli cates ‘a

g p05| vas/¢hosedsot bse in|HBs&® plodudtioh. conveniently be directly tailed f or cohesion -

- The selected recombinant DNA molecule contained, inter alia, the entire. gene coding for HBsAg. o
" Examination of the nucleotide sequence of the HBV DNA insert of this recombinant DNA molecule reveals

s Sseveral restriction endonuclease targets that permit excision of fragments containing the gene coding for -

- 12

||ISITi|e|t|ilii|i3|T|eIn Rﬁll




—-—

35 owi'ng to the presence of short ' single-stranded projec- In vivo
actrvr ty of polypeptides produced from lions. They were therefore treate
- with-[err] recombi nant DNA no) ecules - renove these
. pror ections, before the addition of, poT %sequences at 3" termini. This
- was’ dOﬂEHbsAgl. Elgzuinalbatmmm’erxm hmtrdﬂmdjimi)m tletitle mwvangrtdoﬁclmeemfﬂgem c
the rest ﬂilique@lmme el tarf ha@f's EP%P{!MIFSGW Qfsaueeﬁwm “EHPV m

~ transl at E?}‘” ey Wmﬁm‘, ﬂf ggc?d 'EEF v
sodi umg 1 ata | IaH@st doﬁ daseq Withih thé& $Iédiiﬂa '
sterile_ Eﬁsbﬁho ;Ed on of llhbr a.bouAmmaé UTHerafokd, itife Ose dﬁtn[aﬁras}mwmnu-
‘'t he bact eﬁdoahcleeéslasd uﬂnreéimi}alvesejm.cﬂmebon ination, PieY e extisigrsof thetgeCoding 1

hour s. Tﬂe H'PF»%! maebvras ati\rve efxts Tojiiatien i fariie grap 1“1' dor
- wWth an Elie nen beb‘;": %&/ ame@i cﬁﬂ e& Lﬁg F;P meﬁg tﬁés
con- - uf HgiAf s recelved t nued

pr eparatio rrragan nvma)merddngesfsmde beerctreateid il a seotdsrbmactuensdnalmusver e
gi ven sampthese dn‘scnb@d ;‘mbbse rend gend fmgmmq@a@em r G@‘Hfahvg?ed:q Hﬁ%éﬂ!@‘m? he.

fo ti

T T e .,,,°réﬂe?a‘r, e L
ia eﬁut Bitarich @ z(zrr&bar dHHIHG nfruédgmamsueseng@e 2Gnd
. D| r ect | jieedi thete oESKierImsEﬁﬁh RI thamab sigsbérh leiprebioh icbntiol sequence Wereby giodesing the an
_five vveelpgiveﬁfptl@erdlapmmo HBsAg anvqeeeﬂvft'#edrtpthma'ms ifaseprotein M’éﬁfvﬁ?mrtm!iﬁ" aI s

e e T el R ik ol g0 oA o NOLAG S g

direct | i gakdr QRstirtion fRpd3es) Ond §uﬁﬂ%§ﬁ\6ls|dﬂﬁbt&ﬂidIngﬁﬂSEﬂheﬁtieﬁdldmﬂm;)mbiaamg '
the proc @durmoleumayxaﬁeg amrbl!\byuel insert a:lw %@wslesboet nucleptides 3@ and 2270 (Figyyres

g oo 38 w§ f|- stlon dragmentywas
escri g?g:‘g%tw%%gr‘gﬂ‘ thi F?“?—‘B'H'&aﬂggg of
Mgt i

= further 'ﬂ@g%fhgi

_ Experi ment b ?M%M@ao%en FedhoRlat 06 Pst |
- mmno' O Gekco r[i}lon te U\ﬂitlﬁer Qidas)n ;{ﬁbm hceS&do&:Btn iDDIAFRdtecutedwiBett ane ddieful for the
- tri s- Hed proaiuctibn Sof pﬂzﬂpepmwgﬂypﬂaymgmBm hnt\genltmm ge&mmmddl&i fan b@%ﬁ

- 19 (1967), lneﬂeﬂoreswbrs N%EP ﬁl“@;‘eﬂzgq?\g %ﬁ" .
- perfor neda':ﬂ.?s‘tk Eﬁr 5?‘2&%5”&:’1“ teéiiﬂ“ TP ccah for hiHio'scid é’“ e
- in-exces San% Sfifo 484 13 80RA dolypegd dumhhk% defWativelpliisntidsCof

(" HBC Ay’ )psaszzngt Hidve arsmbahﬁdyemmm HB&Ay geastaghrents Memldedfromimctepmrﬂwn-

"This is tthd796cigares et tosiilme golmmdes Z'BPWFB QBSAQ 3"1'99'“0'W

013 828 B2 Thednucleotlde sequence' b 35 wpﬁfm%ﬂminwri@%
: o ) m
oMM tris- e o & zggﬁméﬁ ;Rﬁﬁ %WB@& & frighmentslbf tidH
7.5, 190  hbcle e FRéferred to iy tae pr utdof seque! d:fmga geh&li S
nomencl atGunefragmdntsunceudma otbetlmmrsor st@@ﬂﬁ\#nrila@lstrucluwhWﬁTﬂ)HBéﬂg 'perbe]e Clwas '
add- pBRERAH ° e 9&‘8

 Fhcuateag fors 'l;m.i rr mr ﬁﬁra p § s;m o ©
' rec/onbr @{42 our's err or at |eas
.24 houf'’s. ﬁlrcrmjmi’sins bi&ﬂarﬁkﬁR&ﬁepm e@ﬁdeékcﬂﬁedmhemﬂbte depcsitbdanm(tumhonelleﬁha .
sol Ut i on oft® NelfidnakCotlectien df Intiugtiial Bactenia, Phendpan; $dotiandion Dece agp?’é@ﬂ%*’tahd '&;;E’?PysdG
tail at tﬂﬁ’é3??"19(¥r% #nd charpctrrigedps fioyps(hayjwers agsigie thy aeeg=siop NpPLRRL Y :
-corrpetent %’-‘ GAIRG, Rafter VelORERt Rtpsvidv? ﬁch '
‘pol y- d&’ Cabs4] Béo?%'lé)gggggsg%bl?d eark%rn\ewrmhﬁgit?#g igghe of Bam I—r tar[l
~the 3 termi H NGB @1555 labdiN 556l spl ayi ng resistance to prepar ed .r econbi nant

DNA nol ecul &JINCBHESHH| oni e agRr Iksai®

- positive HB R' 3 Y’ ¥ %]en-

10 hybft di 2 frs c°"\@%w5§§q’“ %ﬂ%’ﬁ%ﬁa@j dt"dﬁmf ﬁﬁgwi%mgﬁm%e 1lsajbrléy to -

- tetracycline rather than to anpicilli n, because HBV anti genr city. :

" * A derivative of pBR322 having a DNA sequence including the gene codmg for the polypeptlde for
50 tetracychne resistance" replaced wnth a smaller DNA sequence mcludmg the £. calt lac system

6 -

13
This Sheet Has Beén Re;

Hllllll L




the target ‘“for BamH in pBR322 is wi t hin the gene coding for tetracyclrne-
resi stance and therefore succe@s@1d 828 DNA Fragnent nmepping and - '

nucl otrde equence. sertion-at this rec t |teresultsrnlosé of _
this 'F'E' f%é'fgq“m gff‘?r gf'a%é’sr ﬁ%’t%aag'gg'*‘ b'?r érrprcr | I'in resistance asin

‘the '15; aagRa Qbquehtatotiing rfonaﬁt ILJQE ohe Boﬁpeﬁﬁ&eedrsplaylng HBV antlgemcltq- saldeOiA 1 t1'S B
COr eseqléricg ®Bing Belbdiedl feans ONAT sefncazivf

ol ecul, es@T rG for resi stance'to both

anpi - gﬁ%&%ﬁ&g Eﬁéﬁ&g@ ove, which cillin and .
t et racycl ARRCTRRSE ¢ e GABRCTIARIEACTCPAGETIARE Y GddTGadTal Mparted to their host ¢
celol S t heCHAATTITAGAAGATEQAGEATETAGGAARCTABREIRAGETATET Ween t he genes coding’ i

tetracycl CMTGAT(&T G&ﬁmﬁé‘iﬁ% HG ’ﬁa'%cradr oi.mmunoassay were
AGACHA

anpi ci 11§11

il

~anal ysts. LR&%;%&%%AR&M@
: I’eﬁl st anceemcmcmcmm

An or tetracyclrne

.. hegein vvermc ‘ G Pbol ynucl eot i de ki nase.. The v

_nucl eot'i d6GERACTATCESGTET GGdtl:AAM\'cncc cmchCTEbsear ch Establishnent at - -

-~ Porton. eAbe_J'foT §T¢W§WGT¢WGG@¥ GGE| | - known Down on Decenber .

| .15 \%\?7g§ﬁ . : ‘%ﬂ%l@g’?ﬁgg cs,»;lat:I ve hects (Qert[\/l I\/ixe._m. o
R Nt oG AL ATGAACCASASARSCSAT | cal 1y, these cul tures are
char act er CPGATGAEGATGTACAARACCEILGEATGGAAACTGOACCTGHATDD. 560- 564 (11977). The

resul ti ngCﬁ%CCATCATCCTGGGCI T ICGGAAAATTCCTATGGGAGTGGG " nucl eoti de

se uence- 'Q@g@ AGT ence t he- sequence is . I
ered: RFGATCTORT CQBR322 Pst | dGHBV-Kpn |-

| dC t r anSTIARCCHRNG TrmdArAmwm eés cAPT PF Cand€ RBgmenke® thteot Twhikh ATPS
- HBV+ VA+ | Nenhds d&bahmsgptudes displaying HBV antigepiciotandle 'sequence of the gene for
' HBcA fh ae dewrl‘rateﬁla 154!t pfisgepetiogpde to Gay ofihe fevaening DS acid -

- séfu ?sgj %@Tﬂﬁ%" % d"gf ] '2;‘1@ &Ll Cl B, 11549]
A R TR L L !
tweermsaz;ah-tiﬁassmkfﬁ&&) The size of the poI ypepti de en- ['err -
coded [ByAttansfo dojt seledtesisfeom thettiansfdrB@A E. i HBCON atraifiscidleritified by accession
: \AE?gPH E?'@e’ %%r‘és%ﬂﬂ %ﬂgﬁ'rﬁﬁﬁ%@ﬁwﬂ%?es [err] :

40 Howdy p°' > Ybpgtia 3l SL&hRgt i on does not [err]
excl ude t @Pmsa.ba Tﬁré(rg LIThARPRBGREerMAgSeFlS MBY be [err]

trimed fTmll'fnptl'ﬂlreeraﬁmat?hblenmveumrufrvalttusseupmbyapept ide in [er r]

Vi“v0- durrﬁ%g stﬂﬁh&*fa'g%m;{sewﬁm men.” This struc- [err]- : '
thee al sof 5’%‘; fer or further 45 rmdrfrcatrons
‘to the pohg ys eueha'e,fﬂ e el:.l-rﬁm '% Portions of these |dent|car 1

cul tures b&am Tﬁm:yhaﬂmrprdmédflnmt«tias&rmbuwasanzyrTES e.g., thQSe enzynes: _
whaé ch de §msm¢vsﬁwe@bﬁlmcmhmaﬁ’rdhmﬁ t he National Col-. gl y'cosol ate
' proteins. WBF'@G'VL'- IpArgPhe| ect i on of | ndustrial Bacteria,
Aber deen; P éﬁﬁ‘,‘ rth o mr.’i‘gg 'rtggs erein may not beidentical to
t hat  HB- éru eLeaB SiHe t he accession. . cAg found in
: VIsyO ‘but Léum rpMaTl’irrlle;bi frégnmhtscxhéredi displaying th#l dnbigenicity oNABY &hﬁib@ﬁr&rgsﬁw\l\ﬂ above

in br adik Arcgmposition for stimulating te@raddetion iotanitibodiesininmane epepsids B Fins idative
norreFﬁfT’?ﬂlsﬁF at legst °T°r1??"i9&ﬂ"lda Agegrding te, clgign 4 or caglqd forf by 3(1@'% &99?“9? nmmlnm

cnem DNA nol ecul es by drlges- _
hybrid DWAM‘E}TCMTC@CGCGITQG%GMGATCTCAATCTCGGGAATC tion-wth appropriate . . ™ .

rest ricti Wﬁi’ 'a ’°Pfrte( 9*' M@#*bp‘d piies Wispiayieg HBV: dntigpniitye processes Y
de- 25 megs jc rr} ATP and T4 scribed - . .7
Gﬁt‘: GhﬁT

midid: Mol ecul es prepared vi.a the Eco
Rl ssite, thdalchﬁﬁA%ﬂﬁéﬁ@WAMA%ﬁGﬁﬁ@CTAﬂ A seri es of reconhi nant - DNA S

10

f the . chosen for sequertlee -.

.2

S
Ay

e h' o
Mol eCuUl£ A ,ﬁggqg}a?%gzeéﬂé Iﬁt['r&&tn%&g@%ﬁl@d %grln]ttlt':;\ar genze "gy a \Qelsaa onerpggP?pi IQ% Ingnvgl ![ e.

. hag kde6ralrg\fo [hifin 41e? RbdeRd
~in cloriAgrocesafar b-eduuutghtlle o-caa:‘oryﬁépueé d.sm&gmv aﬁt@bmad cbrﬁprtsh@ tﬁaas?aa of -
t ranw'@ﬂrmﬁapﬂmmﬂm@ d4m 3. _

“’r‘rri‘r’ir‘ri‘iirﬁrr rrtr T Wi

T




ngdtion‘nucleotide (if any): hepatitis B virus restriction gene for

peni-cil'1im resistance of - pBR322.. I@rexgh in site in hepat|~t|s B virus

~ W th indication of el ongation (if 9 ari ous reconbi hants the HBV DNA
i'nsert begantmaipicess acibhdiigad aigim( Fwherein U Holybbptié Misiising!HBV aRiigeRicok béleted Tt
W thi n Croen polygeptides ot l@obinildse: of t he sane position in the and anpicillin |
(Am) . posrtr'\ﬂ@ 'Pﬂif%ﬁlvmhtu@'m@waﬂﬂ@m%%quence Because t:hese
recont nant °"°'1L?r‘71h 3&? \JeF : acﬂreﬂeA&Q;"F' n test, supra, (HBV+) and -
“pro- ecul es i;r, ,r‘iAigeg(;}, ,s:,'[, 'th various This is the
repl acgnent Sd:]peﬂ'bGlik rArgTrpMetCysLauArgArgPhelIeuePheLauPth e: 23 MAR 1999 - - 1.7 -
EP 0 013 828 IBZeuLeuLequsLeullePheLeuLeu\ia&l-euleisesnTmﬁlr@lv enzynes, e.g. Bar n- H -ang

Kpnl', fhrs ur@| % Eg ressed in an approprrate
i

attachrrent | 'fromin- host cell. In

“fact, no HBsAgb,m Aigihe ro Phelle mqg, grtent breakage or - .
pol, ynucl eot | dShrTrﬂle SetpuDduVaiR@PIBYGInTfoPBeMalGiyLEuSanSfor med wi th those pl asmi ¢

found to ex- EDNNMFWM!@GMF'MFRMPW%BD@WB@ ProSer DNA of the Dane par- . pres;

the géhe for | '“ bll P' éGl aeC\ts. de (Fr gure 1). Reconbi nant
DNA mol ecul esnhﬁél ,P &A a,mécl eoti de 'sequences. of the;
genes HBV DNAag pmsdAs.mrma afr.emmrgAdbmsuatussméﬂ phase did. not-. pernits
.- m)drfrcatron @ﬁHrsansﬂhmamu&m%&almumncxpress t he HBCAg gene and .

_ pol ypépti de dft rp\aiGy ThrAgnlpy@luddpPeact and to favor the -
- &xpression of & &ﬁ%’ ‘,’fﬁ;’;ﬁ”; . ﬁ@"r Yhosts transfornmed with
ot Tylbu EHY $

__genes and t herhy evrously such. reconbi nant-

BNA ol ecul eSAIaﬁAr@R}bFrS&nAIaProIIél.eriSir'lhﬂ.eul&K@ﬁ'ﬂﬁ'ﬂﬁd or detected. understood -
" Q@at gsich - norValleitegAradpGiyAigherPiodmiegAngTtirfraSerPrdAlg conbi nant DNA nol ecul es o
Ehe |nventror@{&%‘@‘“???’ﬁf"safgé’ﬁﬂ‘wméﬂwds frgGluSerpr oved reconbi nant- DNA

© @l ecul es for o TP 3¢ JRETPME, efsof ying HBV antigenicity. - producti
. @ HBV antigens Wile it was expected that HBcAg or fragments thereof .
ﬁr'odueeobltlm&rgheanwm Stateo ATt he . HBV DNA The -gene and am no aci d
s}equences qf t hese antr- Il nserts wo ed to the prod

- a{ err]- 'ﬁ%ﬁﬁﬂgﬁf I;:gic; 3 eﬂ% y'rl:g§1 anti M‘:g%err@gc@g agg)as r san?r?laace mée,ase

“ the lev Rt .mf.rn%m anrz re%{éar éduencs ofo
: @rodue}rmmf@ﬁwuﬁéttrgen or gene per bacterr al of ‘glyci ne resr dues,.

@was not the caséda AT@QMTGAWWAGMWG&G Qm‘uctron of a protein |s

governed by [EH*G % e@H THERC FAT LSTACEAGATIgh 5-8 gly- two
 1maj or factorscm,ﬂﬁ- ccata oD SFCA '91‘1:{53“& nes to an )
© ddentigal pep(eAdeMmmmeThuhTeeeeAcmhhﬁA@ah e efficiency wit
whi ch these (MITaGG TAGIAGTOASTT ATATCARCAITAATGREGGRBTARAGTIC aci ds. “In this
Teadi ng' 20 A®A EET%'FWdAWﬁﬁ'@ITTmﬁﬁWMI&AC@f transcription
franme (Frame TTCE’R C@Iﬁ"é ‘g‘. "'@ﬁéﬁﬁ& g‘r > and translation
(whl cb toget: %A@Q&@Ad@%&%@b%édc‘? AA GHEAGQL | des | ater by
i} fion. coctme‘mmmo@cucmdmﬂ@cmmmbmtm@msequences

or. nal |y whi cT6Tt ararfsigamtemmﬂmhmugscommlMMn@d displagjng 8BV, antigenitityat ed ahea

of ‘the desired (8 ,“ CATCACAT ; i no acids in |eng

(Figures 3- 8)CA(é'ﬂ’é Tl 4 S §G | sequences
‘Ther ef'ore, commmmcnmcmcacmrccemmmm yieiee 25 define,
interalia, tHECOTGTGATCOMMCITGVEATCETRANAGRTIGATSIGRIIGCGdecTITabout 21,000 - .
‘dal t ons transﬂ&“@@ﬂ@@Wﬁﬂ%ﬁﬁ%ﬂﬁ §AHBT§77166T$$IT|°§T&te transcription .
~*(the promoterg g e n‘vg“ scrr bed fromthe
re- ahd at vﬂm A g@m@ icTaT, &«ﬁ{; : RNA coirbi nant DNA

EATAMANACT IS
- ol ecul e. Thrmwqummcmmmmeescmcemmm@émm@scrI ption) to’
initiate t ramm@mcammmaﬁm%ﬁmemm@emmemmet is not attac hed

to the ex- gém%%‘éﬁﬁ% AsTarATCEATE ﬁ&ﬁﬁon with creted
-peni ¢ | i nas %d#%;

gce f t
is thus of advar&.@gemgmw@ageafc@,t @ nent o the and %ditpSQEJ(}Wes

—_‘

t' e sto of-§

t he HBV DNAc) DNA séduences wisiitears Hegenaratel as\gjresigtopd the geriatié Gude td"dhydﬁﬁb foddgolpg ONAI N -
- from sequences and which encode polypeptldes displaying HBV -antigenicity, said DNA sequence being -
65 operatlvely linked to an expressron control sequence in the recombmant DNA molecule and bemg

Thls Sheet Ha, //

I rmr IIII Ilﬁill S (UL




their adj acent nucl 'eotide sequences and fuse themin- 2. Hepatitis B.
surface antigen .- _ 0013 szsad to known expreSS| on control -

sequences SO as. to favor. | evel 'S O ex I‘eSSJ %E’H’a havi n’ﬁ been Thd
R b s §§§ gl aferion on < suiabl et estinc ol
engi neej (¥ SO rBinal CRRONEBER .Eeste&mrmt%peptld
deduGadmbinat ONASHolédlled cmsmddtm e [dngidrmed'E. kol HB 201 Qiaink idehifidd bia aécegpRine

( Resachu rFM?IﬁﬂW 114548/ 11656 41856 BIG5A N1968,11559randcit1680e i'n order: to i ncrease
t he %:,g szﬁ & Bg;a B‘?’éﬁP"EP" "9 B‘éﬁﬂééﬁ"‘ﬂi’@%ﬂ)i"%@hiﬂiﬂﬁczmwa“ﬁhe '
ani nd gﬁ% & éﬂa% &ed' mrsostemamomhst&%me&bd |
sequem:m; heidéH Ede! %&sne 14 {1855, 115668 5823 AR&EeeT N.
ah&tmaae.quence met-gl u-asn-ile-thr-ser. This. initial .40 For .
i I I ust r & presessifenpoaducing qtﬂvestgequémendeetselpmgw aammmmmr-gmmwwfwas

e b?g% e I ohoaires vl o RRER, € eﬁtto'

t hes produ dtGaASMII tlﬁaaémynhateﬁsxymuutemﬁemm panent Pol ypepti des. Of
Hepat itis c{B/PSeﬂhfaBauEeuNitAr eluThrll ms.emA‘spshpl cted in Fi-gure 10. Proc.

C

Nal | . Acad'rpT&ThVSG PheLM'VCFgTth Qn77) I nspecti.on of the DNA' |
sequence L jrabeidy eeu rhun’an HBsAg. - The ani no acid -
segbuence %waﬁ_ge,g_g [;,ceded by.a target for Alu I

. this pr ot ewmeﬁaawtcwa%uunedﬁbcgweisar rsearhaewtop codon’ at nucl eoti de- 26
' AGCT ancsedzyﬂ%raTm@/sm BbelaﬁlnﬁlvliqasrmtTvrPJﬁeram no acids away. This 226

. poI ypeptl 1590 for Eco RIl at 209 -
(8erag) ﬁ%ﬁ, ,. 'a aI tons: =~ ‘for Hae'lll: af
28t (GGCC)mna s, e HBsAg arri no' aci d sequence a

| engt h- hadeuTyrdefletue Pm@mmmwhecwpl exity, it is conven- been

mdependerl-tetl p&ioTrvﬂlerMe@smlyA@@ tplerhysG @g{ﬁﬁ?r - 50 |ent to. transfer a cor¢

~antigen c gnt DNA nol ecul es by P.
Va'?oenzuel %l&us S:ltjg%f, Aa u 5@%

'Pol sequenices:in twostages. o
"Nucl eot i cmyﬁgwuﬂgﬁaﬂ, Alafrh ﬂ'r hRGGIEASpRREe Ma- exarrpl e, digestion of .

- reconbi narNaSB‘MgAml.eaUalVaSe(reral 'rhrReralelynetmﬁs Hepatitis B Virus .Surface-

" Antigen" Mfeﬁ'el-eumfpﬂﬁws‘le Mdance with this.invention,

. ha¥- 280, B iAo ~ ing an HBV DNA

- uSarT rLeuProGlu

. insert of \g @,ﬁge, ?BE@,@UCI eotlde sequence ‘det ermi ne
for the reoggaga rgAlrga\rgA séaq;h Seisiganterdes -80 to about 2270 of

' Fi gure bi rﬁinﬁvswfmwhmihesomsmdwns HBN\amfigdnisity.shows t'hat none. -3, with ‘bot

A€ ahd" progpsifor detogt 9 HBW 'tf?ﬂ'a'rw 09%%2 prigingthe,dep f;% ing geslateppionch

expr ?% ?ﬁ"ﬂ? 4 :Q e HRY, antiegtifiyp 8aid Rlvasptiflesbeingr, agrre

A c Rin @ o théranihe%ﬁbidtt@é‘dnglﬂmngm\lCahtldahcn\)’YQ kdistedacO Rl

d| gesftonopo epﬁdas of the Sorutaef ragment fromThis is the repl acement sheet Dat1
3 VAR ]_9ggetGIUAs_pgaThrSerGIyPheLeuGIyProL@et(yaDgg@I@m 20

ntfcfl eot i d¥Y! E‘FQ"& |eI ds of a fragment from' :
nucl eot-i din%ﬁr%;i{%% a‘?ﬁ&"‘ r(:y:;l;:: ?r] and-the control .regi on of

' the phage dybpremt,mﬁgTrIMasesLmeﬁeuw end eadi | y identified by r ef er.ent
tedon. DNA liekes equsLethiaaLan aILIee\seA BOlyes are ex- to Figures 3-4 and

'} are depi ct] '-%"H \tsfl'_ be cl eavage with restriction
~enzynes fr == re_ fractionated by gel electrq
5. i sol at ey emml;prha@g engﬂ- JaARgBhE Y the lacor trp phoresis to

Cpugsi fy thaérmdusmwesdempﬁdvaGrnrﬁemevslelw;a:ser oper ons, or fromthe DNA of
phage. [errﬁrolbvalTrdLeU$¢tE§l!;eTf etTreEereGle?rd%erto give a conbi ned fragment '

(Fragnent 4eyTvS lePheftiebvs the nanner outlined for-
_Fragnent c:'%m’ “ 35y

‘ A" control ‘the HBV antigen.
segiences AspLed L&.ﬁr rdAZbAIG

, gagéwace as appropriate via direct
. | igation thuHiszsseeRrol-ns tAiabuAYgGloAlalivbéuCesTes such that t he essentlal

cont r 0| . GIyAspLeuMetThrLeuAlaThrTrpValGlyThrAsnLeuGluAspPro
" AlaSerArgAsplLeuValValSerTyrValAsnThrAsnVaiGlyLeulys

-+ -PheéArgGinLeuLeuTrpPheHislleSerCysLeuThrPheGlyArgGlu

6 'Thr\_lalLeuGIuTereuVaISe_rPheGlyVaITrleeArgThrProPro

This Sheet Ha, -

T




T

the correct translational phase, via the 3' tailing nethod 10 ling
sequences can be joined very close to, or in juxta- described previously,
or via synthetic oligo-nucl eot|d§ ﬁmn with the initiation codon of
t he codi ng.sequence |+nkers: Thi % nt not only makes use of a bett
for the desrAr,w}A@ptdpmmrdﬁms&rmdeuahﬂuﬂhﬁﬁr Fragnent expression contrg
sequence 1 0 VeNgAQAGAGhiAegSe ﬁymmmAmTl@PrOSQr&nAtht it also permts the geng
f ragnment : codvafneArgierGipSerPraArgArg gg?"‘ﬂ STt hen |nserted as before ir
“a cAg to be SNV eHEPMenEIhgred fd"’PHE'"% ég'sqeﬂ'ﬁ"VControl se- - .15 cl oning
vehi éleJor ‘transf ormation of 'the appropriate dquence itself so as to
enhanC@.ﬁmwaiwofﬁrMuwm&mga CIN(DE, SROGR). IT,HY), INbVSE: Of - ant i gen -

_production neasured b -ment's- expression. ‘I'n |like:-fashion, A .:
B radr ol: rﬁm "t"b?“" W§’P§°’Bf""‘t ?%VPE@‘{]’E" H%W‘@WWQ‘W %"’qp’r‘gﬁ'"ﬁe |

j oi n&d DA R} m@g&cﬁ@ﬁt ef f.ii cient expression ns
be thus sel Qﬁ-hf@ﬂg GfA% g engrtreotTdcGaaeent enpl oyed as -above.

Thi's tlve!AﬁATmWMchmmcmm GAﬂGGCT@@A trp-or X PL con--.proce
denonst r at eﬁmm%ﬁg CT"@‘P«FWAGTF@ ‘Fﬂ 20 trol system attache

to am initi particul ar pol ypeptid

" needs to be A Qc@\ J&i*ﬂﬁ%ﬁﬁ'nmﬁt ai ning a sequence
- ployed inr Gm%mmdmcebﬂdmmcmmon ‘coding for a
pol ypept i de THTEPITAGEAGTGIBGATTAG CI}G Ameﬁceven further the.

~.di stance betMéé'ﬁW%A CGTARC/ 183R fragnent is correct| y
G % @elnltlatlon |l ated-
3 ﬁi'F"PBIg HBVREgERitR coliben; .chosen . gen

. trans- parti

“fkom t he i ni: &P lnd d
. fragment, - the par ATGBAGAACATCALATCAGGATICCTAGGACOLOTEAases 1 n the cel l'ular vyi el
of .these parCTCATGNTAGAGGERGAGTARTISATGTTGA ABTCATGACABTDI nat i on of nucl e-

T ticular antiT€RSC ARTEING E i FﬁT er. ases acting .
" specificall Al y erd1el by genes. that can be
utilized ing GQ%GC ceﬂ‘m&eemoexmtmsermd pol ymer ase- | i’ nked
r epakd r eactATGCSTCATCTEOTMGERGEI TCOCTEGACTATCAAGGTATATH oses by insertion of
recom rem\@CﬁMTﬁﬂwmﬁﬁbl@Tﬁﬁﬂw he fragment binant D
" nolecules e Cg ﬂa&? the fragment's start
.codon. Alter CT G@fﬁg@@ d: QG -.t@;@erate bact eri ophage
" [errls (NVB89cTy G@amntcr CPTGUTCTOAGTITAGTAGTGCEATUGETTA resul ting from cl €av- -

‘nost si nply GRGRITCE mecmmrcccem G‘ﬁ@‘m%ﬁmméﬁﬁrl ction age at

nucl eot'i des A%Tﬁmﬁ GTCCEhzyme, e:g., Eco R 0'r
~ Hindill, to HEVE cﬁ H&t%@&&.rruﬂat ment or -
“pol ygprasgy bNﬂJ‘se al¥\Erg e s fin V&Hhlinis Gl GFlertangRstohendiean ng

repai r pMRsdquenizen asyd nériaﬂrtirﬂl &mi/did fﬁMFtol‘ypEmde fratr MBV-Argigenitét codieeshi cl e (e.-g. ,
~the t ype: @@@remmu]ndgses NNA-@IoIqw dag em der transformuerten £ coli HB 101 Stdmme mit den

~d F |a 15 und'1 |
Thet .S ;ér'g‘%w ”%cr ﬁ’ws" %ﬁﬁrﬁ e W‘?ﬁﬁiﬁf ¥
%6 |

-_bere at-4,|;l |nants ' I\/bec gen. Cenet., 150, .
tachnment -t o Mme! a‘BsSarGlmPhabm@v@toL h-euﬁlrIMafurther 53-61 (1977) and |

E. Mirray etG'al’hGPheL%P'é@Cﬁ Q? i-nvol ve hybridization of

fragnent B. Emsg "Q‘:“ Bacterr ophage T4", J. - -

equi Val ent fgag SEl}Oura errpma:cw.@merugﬁteﬁerﬁpmtmstranded ML Biol ., 132, pj
493- 505 (197 ¢ysieullePhelidulels muesmmmeume par ent reconbi nant DNA

"~ nol ecul e: foerme amstdwlhﬁloﬁhr y incubation with DNA

ext ensi on i n m' Eﬂ'l ymerase - li-gase. Such a

proc&ure | ssﬁ ,é,- Im, LI m ted nunber. of nucl eosi:de

~ triphosphat egerdiLd: ar[euL IPFdPHeVa ryua e was then selected by

radi o- the fpma ntpLQISemuIemétMeﬁmTvre'mammSerct ed to the begr n-

i mmunoassay. f-wﬂ' rE¢rbeLgufierfireRhelpuPrglaul EF/ }iﬁu of t he codi n
- sequénce.’ Tp,%“f% u,,g% ﬂ%ﬂ‘m‘&ﬁggﬁm lg tz;% @é%ﬁsﬁﬁ« r%ﬁgrlskﬁaq HBV
- DNA Seqyrﬁﬂgﬁﬁrﬁ binéY) 1 dab ﬁmmq nz@QidcH O T
45 usedahsprdcly A0@aiBISE A host strain of E. co i. extended fragnent. strand

wi t h endoreuMitteahsem Sachaeid voh HBVindektionen |imrBiy fagkentzeishnsh durch (irigegtensein
~ cont &b nPelyretd ngch &gﬁemh 4 gdasi9inas. rfdrgdageing eqayenz h‘é""e&'ﬁ‘?ﬁ'ﬁ's 1 GRd'e ntrol .
- ‘perature-s on_in. the repression geme—ct acqucnbc

cell, .and gene escrlbed above. Thes ator 5
“the product wh r capsid protein of the virus. pronDter and
‘ri'bosonme binding and interaction sequenc- Wth this systemthe |ysogenic
cells are grown at [err]

~and suppr essi B}i€g tions in gene S17the product sion - |
s control sequen H&p}%gﬁ acednhi ch i s necessary f “iﬁm ru ost



T e R T o .

es (i ncl udi ng sequencessuch as the Shine-Dal garno se- and then heated to

[err] to induce excision of t]be qsegﬁgs) of the | actose operon of E. col

("the | ac’ sys- prophage Pr-ol onged growt h at [err] | eads to high l'evels ... -
tent')’, 7iveefairon mammng@-mmmmmpm mir HEYtAnhenitat dyfchﬁﬁ%&newm of the

ant;l\gim nagthAcdprick 3 et ai ned Wi t-h ste ("the
trp sy8t Wﬁ"’“ £#rd ARaprugh 75 yobel dpg %’V"g’?‘ﬁé‘ét T'é}?é'g'gg?"éyﬁﬁsrqeg}"' t'do dﬁage gene

prg ﬁnﬁaﬂenﬁmmaﬂhm%mmage [err]. (OLPL and in the |

nor rral Pn%ﬁ LSULBCRrArBiRLAITAGEProGIRSericnasSEr | S NOt encapsi dated it renains 5
avai | aR 'a-pTItrSansn&sn eueo@ileATltrTthaﬂvslsPUGythe repl acenent sheet 12;Date;

23 MAR g.gg;lSerGlr@grProlleSerAanisSerProTh r 828 82 . _ . 22 fi.cial
lysis of WE”EB{_TY@V m&%&gg’t ' :bﬁfl in hi gh genes coding for
penicilli Q%L@t'ﬂ P&:thﬁﬁ'Séf rmitSert@Glyyi el d (Figure - 11). T 10
~si stance sac\&R y$TheTarPriAlaBindiyileSerMbtTyrP@8argni t-L on sites, Figure 2) and I

j oi ned- thmsmdﬂiﬂr@erheﬂvﬁnmmmlwliea@ Prepar ati on of i mpr oved

- recorrbl naﬁ?’s PG‘ pEesi on control sequence the:r-eby S
pridduci ngsgﬁ mﬁ Lg ﬁ]d,% L:'é.tgHBsAg , t he B "\:.,5
pol ypept i g&T beMePbéc[,ysed to the [err] pal act osirdase
protel N oleur ldrme,mmAst'reTmsmuthew Iane and am no aci.d sequences '

det er m nemhrVdﬁluLﬂ-aMh?Le r a a cloning vehicle as close

~ HB8Ag areAfR \ r"?nt expres- as possible to the
- chosen. exg rP hsE'gsmm- et ASh e‘L me gene for HBsAg. Such | 2_‘

. expressi Oma%LeuVaIValﬁidy amnma%n‘ckamareu d previously for-the gene -
-~ clQdi ng f oPhgiwrgGinleuisuYr pahslbﬂeﬁettvsheumﬁlvmgﬁhsforned Ww'th recom 10 HBcAg,

WtLBWa 95? heGy d. bi nant DNA nol ecul es that. :
y/@ ':,‘:t:" ‘on pur poses, one such scheme }s = 2
de- playi g, g ArgArgSerGlnSerArgGluSer - picted in Figurgg
12. Theregin £u6d3h@§rhﬁﬂl dammbuamhtrgihﬁt.nucl eoti de sequence of Figures’ 6} 8:
~displays the DNA nol ecul e having an HBV DNA insert extending be- gene

codi Refemapspriche fir den Yertmssstaek &3t | des 1437 and tween about nucl eotides -BO x
- -and 22 ! es 7kbibin Siokof y VeRwdllubiloHePbl cloRigfag at i onal
phasgng %&ﬁh%{ zsﬁ MQ&S W%gﬂ%n%ﬁb%ﬁgﬁjpem ﬁ.eurm rglaiedﬂﬁat? bdigh, |é Readi ng

FrsamBakigrieh,HafenoBer tigisokeneNkin dydireti gekiiddZdithnet, dAB ian indthen Otitringivekton eihéie 3’

- produced $&F
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- reconbi na éﬂﬁcésa_ ' To ‘ch At hi's reconbi nant DNA ..
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nucl eoti d
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pr oduce r@&mmGGTﬁCGB' @ﬁTCGCCT CGCAGAC ' DNA-

~ nol ecu: eswxﬁ%" enedvo |' oA lyp 2 I T e s_ele t"g'g reconbi nant .

ol ecdMef SR ATIETACE t'.%ﬂs | nicity or gene
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" GTGGTTCGTAGGGCTTTCCCCGATTGTTTGGCTTTCAGTTATATGG ~ : S
ATGATGTGGTATTGGGGGCCAAGTCTGTACAGCATCTTGAGTCCCT -
. . TTTTACCGCTGTTACCAATTITCTTTTIGTCTTTGGGCATACATT
65 . - und Fragmente davon, die fir Polypeptide mit HBV-Antigenitdt codieren; und
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MetGIuAsnlE]ﬂ'lrgerg!yghgglgilmou;uLeuVaILeuGlnAla ' 4 [err]
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2. Aprocess ? %"9 I ng [err] :
HBV anti geni %$ %%“;‘ S @ge,gf"ﬂ'gg %‘% fwng host NCIB 11558, 11559 o

1156Q¢ [err] CfstdG yT rQFdT MetCysLeuArgArgPhellellePheLeuPhe -
Pat ent anspr ullellaeLe I@p%s uflefhpleulLeuValLeuLeuAspTyrGinGly -
MetLeuProVal roLeulleProGlySerSerThrThrSerThrGly
SerCysArgThrCysThrThrProAlaGInGlylieSerMetTyrProSer
. ' -CysCysCysThrLysProSerAspGlyAsnCysThrCyslleProllePro
55 - SerSerTrpAlaPheGlylLysPhelLeuTrpGiuTrpAlaSerAlaArgPhe
. SerTrpLeuSerLeulLeuValProPheValGinTrpPheValGlyleuSer
ProlleVaiTrpLeuSerValileTrpMetMetTrpTyr TrpGlyProSer
" LeuTyrSerlleLeuSerProPheLeuProl.euLeuProllePhePheCys
: LeuTrpAlaTyrlle, MetAsplleAspProTyrLysGluPheGlyAla
60 . ThiValGluLeuLeuSerPhelLeuProSerAspPhePheProSerValArg
: AsplLeuLeuAspThrAlaAlaAlaLeuTyrArgAspAlaLeuGluSerPro
GluHisCysSerProHisHisThrAlaLeuArgGinAlalieLeuCysTrp
GlyAspleuMetThrLeuAlaThrTrpValGlyThrAsnLeuGluAspPro
"AlaSerArgAsplLeuValValSerTyrValAsnThrAsnValGlyLeulys

65 | PheArgGlnLeuLeuTerheHislleSerCysLeuThrPhaGIyArgGIu
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10 CH -DE, FR GB, IT, .LU, NLo m[M] [err] S

1. Einre em der [err]
t r ansf or mi Wm m’t‘ﬂ‘.@ﬁgﬁ Hin- [err] B
t er | eguUNOSANE oulg ArgAidTH@roSeiPratlrg 15 ten ist. Clains .

2. Ein rekoglrgagSircihSHrbANMDgATuADSerCSerAigGiuSenem der transformierten E. col | :
HB101- St arfiiCys eiler ein:fragpent devan) aiY R Antigenitth JREEtelt 11553, 11559° und: 11560

Cla X he fol]
B s YRR o B S AP, s, O

au SgewW fliUnedédueritarie IDNA codE pBl sucrnéind Mipolyriepticie| peésereire ube propridarttigine
t 1 ad) Sfsavis derHBY ceffe siquerice 4EINAGarRsélertiomménd particde sbquented PNA avantirgloriiesc | s

cont éP'MQﬂ!esl-n g1y rn NCI B 11548 und-11549.

Formen © oA oo AR 0 ® S5 b s 018 115k
and  11549.GAGATCTTCTAGATACCGCCGCAGCT chErATeGGGﬂmﬁowmm te Wrtszelle, ausgevvdh t

aus5 den t rGIIECNGAGEATESTTEACCTOACCATRCTIGCATTARBBRAAGEA: den [er r] -

Hmerleg %@%mam SeTeEmNGRCeeTh | o

. zur Hersteg ggg@{{r;%& Qg{&gﬁ\m@tat welches den Schrrt
. deg, Kultl\erfrtrﬁ'rG eImaTAGACdacom t he transformed .

rens ei nermemmcmmm@cmmm ‘gl HB 101 strains -
%Eﬁf

i dentifiede Gé@@@é@‘ﬁm G 549.
36_6. Ver ‘F%EEF &) E
- vvelzsches den @L@ I,,rs\ueeﬁg erﬁi]'J

b a2 .

- refs einer mtam(sAmm mspeexrrcmmmceﬂs!err] [err] 40 .
~ Pat ent ans pETCGMGTTACAGHEE GAAEACT A process for

“produci ng RGTAG F Vdﬁ%%‘\ wggg ~conpri sing the step”of
cul turing %@5% .’%,%'ifﬁ{. dé'i‘éelﬁdi’éé bl-ypeptids mt host - |
ac8br di ng G@A TRTETGEGGCGTTTTATCATCTTCCTCTTCATCCTGCTGEBY- Ant i geni tit, wel ches dé

Schritt dwmmmwmsmnenmeammnmmms oder 11549 [err]
[err] [err CCG'l|GTCCTCTAA1TCCAGGATCATCAACCAC %ﬁen Zur Her st e| | ung e| nd

. Pol ypept i ¢ T tt ‘des Kultivie- -
re derWr 2 @fA-r

inms for the following
Contracti nmﬁh&t&sﬁmm@&rmemm&ecclmmcess for prod_uc_l ng a

pol y pept i deTGHIPL B‘B?G CCCCCATTGTTTGGCTTTCAGTTATATGG
ATGATGTGGTATTGGGGGCCAAGTCTGTACAGCATCTTGAGTCCCT :
40 TTTTACCGCTGTTACCAATTTTCTTTTGTCTTTGGGCATACATT et des fragments de ces séquences a

qui codent des polypeptides présentant une propriété antigéne vis-3-vis de HBV; et
{c) des séquences DNA qui ont dégénéré du fait du code génétique en une quelconque des séquences
DNA précédentes et qui codent des polypeptides présentant une propriété antigéne vis-a-vis de HBV.
) 2. Une moiécule de DNA recombinant sélectionnée a partir des molécules de DNA recombinant le
4 contenu dans les filtrats transformés de £. Co/i HB 101 identifiés par les numéros d'accession NCIB 11548 :
) 11549, 11555, 11556, 11557, 11558, 11559 et 11650.
3. Un héte transformé sélectionné & partir des filtrats transformés de E. Coli HB. 101 identifiés par Ies
numéros d'accession NCIB 11548, 11549, 11555, 11556, 11557, 11558 11559 et 11650.
"~ 4. Un polypeptide ayant la formule:
s0 . MetGluAsnileThrSerGlyPheLeuGlyProLeuleuValLeuGinAla
' GlyPhePheteuLeuThrArglleLeuThrileProGinSerLeuAspSer -
TrpTrpThrSerLeuAsnPheLeuGlyGlyThrThrVaiCysLeuGlyGin
 AsnSerGinSerProlleSerAsnHisSerProThrSerCysProProThr :
. CysProGlyTyrArgTrpMetCysLeuArgArgPhellellePheleuPhe
56 - " lleLeuLeuLeuCysLeullePheLeulLeuValLeuLeuAspTyrGInGly
: MetLeuProValCysProLeulleProGlySerSerThrThrSerThrGly
- SerCysArgThrCysThrThrProAlaGInGlylleSerMetTyrProSer
CysCysCysThrLysProSerAspGlyAsnCysThrCyslieProllePro
L . SerSerTrpAlaPheGlyLysPheLeuTrpGluTrpAlaSerAlaArgPhe
60 " SerTrpLeuSerLeuleuValProPheValGinTrpPheVaiGlyLeuSer
: ProlleValTrpLeuSerVallleTrpMetMetTrpTyrTrpGlyProSer
LeuTyrSerlleLeuSerProPhelLeuProlLeuLeuProllePhePheCys
LeéuTrpAlaTyrile ou des fragments de ce polypeptrde présentant la proprlété antlgéne de 1’ant|géne
_ superficiel HBV.
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B\ ;antlgem city conprising the step of culturing host NCIB 11548 or 1154
A.derivative of pBR322 having a ONA sequence |ncluding the gene codi ng fd
“the- pol ypopl i de for tetracycli negr@es gagice replaced with a smalter DNA
'sequence including the E. coli lac system This is the re Iace nt sheet-

Date: levirgs daRépptia®, comppsition comprenant au moins ""E§19'VB°R9 gseggéa hdication 4 ou bien’
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pr oduc E&gpr@n@é?j ﬁsQ{n' gifv pelitide) keldr 18 Gevieitiidation 4 ou bien codé pour étre une séquence DNA
HBV antdigeni reveéndiicationir | Sing the step of culturing host :\NCI B 11 558 1154

or 115 0 7. @pédp uwrp uu['qaqu oins un polypeptide présentant une propriété antigéne vis-a-vis de HéV
pE rOP rﬂ'} voit une étape de culture d'un hote selon la revendication 3.
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1. Ein rekoMPheahbleaLmAwéLekmrI]ePnbﬁmSame@mm der [er r] ; - -

t r ansf or.mi eﬁﬁmqumwglvﬁ Val Ci':‘l_f"[ err] .
ten ist, dains

ter| egungsn Tt | F$° . u ' i i s
o2 E;'f” r ekot ‘[ Va“_ SuAsBTﬁGlHGlm der transformerten E col

St aﬁﬁmdmehPrd\ﬁleb#ral:euﬂm GhPeSgINiThISIMhidh} B 11558, 11559 und 11560
CI ainms for tsﬂeleﬂhtﬁvs ﬂ@nﬁ'n@‘eﬁw e'mealvé’SOseBE CH, 20 ‘ent halten |St‘

DE, FR; GB, qVSIC '° \rAspGivA F %B@rmerte Wrtszelle,
~ausgewdhi t . ﬁaﬁfrp Wil e selected fromthe: .
" trarff or ni erpt,@,gv ,p._q,g d..v cm,nmsten reconbi nant” DNA .nol ecul es
" contai ned Hl.eﬁWESeHI@Bd&SerProPheLmeml.le feBsePbetyer N NC| B 11548 und 11549.:

fQrmed- E. coltsuTashldiydlesMetaspieAdoReofyrlys Bh essi on -25 runbers NCI B. 11d
and 11549, ThrValGluLeuleuSerPheleuProS ,5 erte Wrtszell e, ausgewdt

aus ¥en trarﬁfkﬁcﬁusmagwaqﬁ u;%ﬁg mt den [err]

- Hi nt er | egungsiynspleamesThroddl lyTﬂrhErﬂ.Qummlsp[mrr] L

- 11560. [err ]AI{SsrAT AspLeuVaIValSerTeralAsnThrAanaIGIyLeuLys 6.. :
Verfahren zd’rhe f@‘ ligese 5 g HB\- Anti genitat, wel ches
den Schritt rAr A|a e&ﬂ t selected fromt he

- transf or med yajvalak ,§¢; gruch 3 unfabt.
' ArgArgArgSerGlnSerProArgArgArgArgSerGlnSerArgGluSer :
- GInCys ainsi que des fragmenm de ces polypeptides présentant une propriété antlgéne vus—é-vus de
35 . HBV. ..

Rcvendmtions pour I'Etat Contractant: AT

1. Procédsé pour produnre une molécule de DNA recombmant destmée é 8tre utilisée dans la production
40 de clones et pour formuler une séquence DNA codant pour au moins un polypeptide présentant une
- propriété antigéne vis-3-vis de HBV dans des bactéries, des levures ou des cellules animales, procédé -
caractérisé en ce qu'il comporte I’étape d’introduction dans un véhicule de production par clone d’'une -
séquence DNA sélectionnée 2 partir de séquences DNA des formules suivantes:
Lo {a) ATGGACATTGACCCTTATAAAGAATTTGGAGCTACT
S a5 GTGGAGTTACTCTCGTTTTTGCCTTCTGACTTCTTTCCTT! CCGTACGAGAT
' - CTTCTAGATACCGCCGCAGCTCT GTATCGGGATGCCTTAGAGTCTCCTGAG
.. CATTGTTCACCTCACCATACTGCACTCAGGCAAGCAATTCTTTGCTGGGGA
. GACTTAATGACTCTAGCTACCTGGGTGGGTACTAATTTAGAAGATCCAGCA
o . TCTAGGGACCTAGTAGTCAGTTATGTCAACACTAATGTGGGCCTAAAGTTC
" 50 ~ AGACAATTATTGTGGTTTCACATTTCTTGTCTCACTTTTGGAAGAGAAACG
' : GTTCTAGAGTATTTGGTGTCTTTTGGAGTGTGGATTCGCACTCCTCCAGCT
TATAGACCACCAAATGCCCCTATCCTATCAACGCTTCCGGAGACTACTGTT
. GTTAGACGACGAGGCAGGTCCCCTAGAAGAAGAACTCCCTCGCCTCGCAGA
- CGAAGATCTCAATCGCCGCGTCGCAGAAGATCTCAATCTCGGGAATCTCAA :
55 TGT ainsi que des fragments de ces séquences qui ‘codent des polypeptldes présentant une
B . propriété antigéne vis-a-vis de Hav, ” _ .
' (b) ATGGAGAACATCACATCAGGATTCCTAGGACCCCTG ' : SR
CTCGTGTTACAGGCGGGGTTITTICTTGTT GACAAGAATCCTCACAATACCG .
. CAGAGTCTAGACTCGTGGTGGACTTCTCTCAATTTTCTAGGGGGAACTACC
60 GTGTGTCTTGGCCAAAATTCGCAGTCCCCAATCT! CCAATCACTCACCAACC
o : TCCTGTCCTCCAACTTGTCCTGGTTATCGCTGGATGTGTCTGCGGCGTTTT .
- ATCATCTTCCTCTTCATCCTGCTGCT. ATGCCTCATCTTCTTGTTGGTTCTT
- CTGGACTATCAAGGTATGTTGCCCGTTTGTCCTCTAATTCCAGGATCATCA
ACCACCAGCACGGGATCCTGCAGAACCTGCACGACTCCTGCTCAAGGAATC

65 TCTATGTATCCCTCCTGTTGCTGTACAAAACCTTCGGATGGAAACT GCACC
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"Pios fpecessipn NCIB 11548, 1149, 165, 5.
erini mei oSt Miad 2s ol ecul es d' ADN feconbi nan§

1. Mol 6¢BiPeocédénon preduiverini meins urcdaq-psm.ee-ﬂeéemandﬁﬁ p:ggll.&ﬁﬁ'uiizrz ?@gfsﬁﬁ BB ar

l es”%”’%mm%&ﬁ%ﬁ%ﬁ%gﬁ et?ﬂ? gg% oo rémnacOme Ry dans

|r2§Os'o.ﬁﬁewmlmmsbm@aeuam uﬁg%:l}’“gh, PYenL o8 fosmples. suivanteser 0s “de

' : sforme choisi parm .-
eLeutig Ty AcgiieLel thrilePRiGihSer ey ote-trans .
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' he
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rSerLeuAsnPheLeuGlyGlyThrThrValesLeuGlyGln o o
nSerGInSerFrolleSerAanisSerProThrSerCysProProThr . -
CysProGlyTyrArgTrpMetCysLepArgArg_Pheu'ellePheLeuPhe
- IleLeuLeuLeuCy'sLeuIlePheLeuLeuValLeuLeuAspTerlnGly o
_ 'Metl._e'uP'roValesProLeull_eProGlyS'erSerThrThrSerThrGly ,
- ' SerCysArgThrC_ysThrThrProAIaGlnGlylleSerMetTerroSer
35 'CvsCysCysThrLysProSerAspGlyAanysThrCysl!eProllePro
SerS_erTprlaPheG_lyLysPheLeuTrpGluTrpAlaSerAlaArgPhe
S ' _SerTrpLeuSerLeuLeuVaIProPheValGlnTr'pPheValGlyLeuSe;
' ProlIeValTrpl.euSerVa_lIle’TrpMetMetTrpTerrpGIyProSer',
o LeuTyrSerlleLeuSer_ProPheLeuProLeuLeuProHePhePheCys
40 LeuTrpAiaTyrile, MetAsplleAspProTerysGluPheleAIa
L ThrValGluLeuLeuSerPheLe'uProSerAspPhePheProSerValArg o
_AspLeuLauAspThrAIaAlaAlaL_euTyrArgAspAla_Le_uGluSerPro
GluHisCysSerProHisHi's_ThrAIaLeu_ArgGlnAIaI!eLeuCysTrp T
. . GIyAspLeuMetT_hrL_et_:AlaThrTrpValleThrAsnLeuGluAsp_Pro
ooy 'AlaSerArg'AspLeuValSérTeralAsnThrAanaIGIyL_euLys‘
et ' P,heArgGlnLeuLeuTerheHislIeSerCysLeuThrPheGlyArgGlu
ThrValLeuGluTereuValSerPheGIyValTrplleArgThrProPro
Ala'_l'_ytArgProProAs_nAlaProlIel.euSerThrLeuProGlu'ThrThr
L . VaIVatAr'gAr_gArgGlyArgSerPrbArgArgArgThrProSerPrqArg :
50 . ArgArgArgSerGln'SerProArgAr_gArgArgSerGlnS_erArgGIuSer _ S '
S GinCys ainsi que des fragments de ces polypeptides présentant une propriété, antigéne vis-3-vis de
7. Procédé pour détecter des infections par HBV dans le sérum du sang,
.- d'utilisation d’'un moyen de détection caractérisé en ce qu'il comporte au m
.55 Une propriété antigéne vis-3-vis de HBV, ce polypeptide étant produit selon
ou 6 - ' - ' o : . ’ '
- 8. Procédé selon la revendication 7, caractériss en ce

procédé comportant une étape
0ins un polypeptide présentant
le procédé de la revendication §
que le polypeptide présentant une propriété
. antigéne vis-3-vis de HBV est sélectionné 3 partir de polypeptides ayant les formules suivantes:
o MetGldA_sn_ll_eThrSer_GlyPh”eLeuleProLeuL‘euValLeuGlriAla g o .
s0 GlyPhePh'eLe_uLeuThrA(gl'leLeuThrlleProGlnSerLeuAspSer. s
L TrpTrpThrSerL'auA_'snPheLeuGlyGlyThrThrValesLeuG_IyGln_ o
. As_nSerGln_SerProlie_SerAs_nHisSeerThrSerCysProProThr_
’ _CvsPt_'_oGlyTyrAngrpMetCysLeuArgArgPhelI_eltePheLeuPhe
' l!eLeuLeuLeuCysLeu‘lleP_heLauLeuValLeuLeuAspTyrGlnle
MetLeuProVal_CVsProLeulIeProGlySerSerThrThrSerThrGly
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