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EXPRESSI NG HEPATI TI S B VI RUS SURFACEANTI GEN FOR

VACCI NE PREPARATI ON Al'l docunents cited herein are
woneavpss2at ed by reference in their entirety. PECHNR@HM14240

FIELD This invention is in the field of protein

EXPRESSING HEPAmmteu VIRUS sURferEfeANTE@EN FOR¢REAINEPREPARATION
VI Irus, sur ant.l gen or .u reparing
All d%%@?ﬁ@ﬁeé % @degy\%&’ ‘léf?g?% Fdeepgedn e%fa?é‘EFeWes have

been avail able for many years (e.g. see chapter 16 of
TECHMEALKIELD  and thelr active ingredient is the

t ( fron1hepat t Byirus (HBV). .. .
This Wélf{tgo% g ih tbeq ﬁ%\(} v CI nesXpﬁ%Sélan HBsKY l‘i'%%t%ﬁ g)éprss%gllg\ﬁepatms B virus
Surfa@mntlgére(ﬁHSAghfdnuaﬂam pdpadlg vaeainescacci nes based on
reconbi nant| y- expressed HBsAg becane w dely avail abl e

BACKGROENDOZRY. Since then, HBsAg has al so been
I ncorporated as a conponent in nultival ent vaccines

HepatitieB vVparingsrige e ayailrbly for minot veoes Gfg. isparalmptperi$ dfrreference 1), and
their H@fv@ ihftedenE tl{éaﬁlﬂﬁg@ BntigaH QHB*SJ—Q?}‘ fr@xqrﬁe tﬂsrﬁtvﬁ{ag] (ﬁﬁV) The original

t he vacci ne_can si nmul t aneousl nmuni

HBV a\@laq:lﬂgst usedr dBshg Ahat chad p@pﬁ ed ﬁ@g@umgpthlqgi é)ﬁt vaccines based on

recomb@(ia(ﬁtlijleﬁpr%s)é?(ﬂ EsAY bedtfdeltiRelBe AthbR] MShéiodogasihice (I HBsAg has also
ht heria, tetanus .and pertussis) antigens. The
been gi OHAT! A ASPHIPGRTC (& CBHEY R tvapges iefe CPFfdnes EomiaRiing a mixture of

1mmuBQgem[) fromc Inogke Sthan dle U Phthdden N sdEl0 Xdhgte aélﬂirh'ét@ﬂbn é\fb"tlﬁ: vaccine can

smbGEGA Yo BA0t BB EV,VRSE! DSR B29GHED, LS, TRFELD vace
typlc@ldjmnhahtHIﬁ@}g pins theasFENDR(pthYrid) tebchue tnd pepnissESliantigens,

RC-529 adjuvant in the SUPERVAX(tn) product from Berna
The @iigina cinpnotale@p Gwnibjgont ARGt vateine,d ENGERIX 8I¥) imdudes an aluminum
hydrosaag;7 ng.l%algtsl\/[gré Q&!egﬁﬂ/ %OIPOQ Q’t {le?c%inﬁs bE&d on m01t‘e modern adjuvants

reco nant expre varl
have hegome peaslablgese rasslbg the 55594 easlsw@mt [ﬁb@ttk;e FIﬁl&DREé%prbm from GSK, the

RC- 5295 %qu'vﬂﬁl H@e bﬁ@f’]ﬁ(V@XTy 854 t(ﬂoﬁﬁlﬂéﬁjﬁd’] Biotech, or CpG oligonucleotide
Sacch aro&%ces Hanensul a ‘an Ia Specles 3

adJUV%PéW&h PRAPEEP|O 3] fromeole Ei@nn@nen@ca@rlo cell's, COS
cel|s, Bu3 cellsé i nsect cells (using bacul ovi r us
For 1o b B SXDEERRION & HESABIA Wripk 4. YPeS hats biee deseribed. Bxpression hosts

that H48€ Ge®Esed inctude ShadRrifPy &6l (‘Pffchldi‘@g lS‘H?’c‘?zBFdn%est ‘Hanensula and Pichia
or. reconh

ovide further_ and.i %
specieg fz &k Jhaunalisn o %&Bﬁgﬁmﬁﬂf %ﬁOa 5&7 S GsllepByd ﬁ"dlSPﬂE@%&@t cells (using
baculdvixubeeat@e)] andplantrebiln@ig,. ot ‘adisle vikiet’sUuch as t hose
cont ai ning DTP antigens) or in new nonoval ent HBV
It is ap abjerineshe DivEGicSYRECVDEe MiHRer AIENHHCUBH Eyﬂsltdnys foe P2bin®in@ht expression

r o ocused on
of A AGRIBARY 1R AeREHE BRELD RNl RypdRngrapdp Sl inueh os those
contaipigg ¥ qntigens2 pr lnmwen®rewelnnd1§'BVWQmmr expression in
reconbi nant plants has received extensive attention
IHSCLEEHHME(HﬁEHEdSHHMﬁTEﬂSion in Pichia pastoris [25,26]
and Hanensul a polynorpha [27,28] yeasts. Despite the
Early geppes 06 fefoginent 5B s s rapiesedtpfassssidom Systidhd], mouse cells [7], human

cells [ Gﬂ(ﬁrﬂﬂe*ﬁ QellsO[9] RRd B4R 0AD). BSAGedehtIf XRIWRISE gxﬂr@ssﬁ)n in recombinant
host. Variols options are

har o ces cerevisi ae
Plantsas*&?é ITPOSBicE Ppsiye AEPIORSId A28k s s iesprestiomis Righia pastoris [25,26] and
Hanerisiiel potinidgpiet 107 08Byeaktsyeast species and strain, culture
conditions, the pronoter used to control expression
Despigehe nfoee noweatld thiass@Qian @R pressi@08ReHSAGRordM Lo the invention HBsAg is

B T NG SR o
expreshiyiofi @mmélgdmgathmgem%m @ﬁecwMﬂtﬁﬂ etrain,t dv@ufel ;@B MikiOns, the promoter

t
AL LR ———

controlllng expreSS|on of the-HBsAg codi ng sequence;
and (2) an ARG3 transcription term nator downstream of
the HBsAg codi ng sequence. The plasmds will also
typically include: (3) a LEU2 selection marker; (4) a
2m plasm d sequence; and (5) an orlgln of repllcatlon
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conprising the steps of: (a) preparing a HBV conponent
by purifying HBsAg after expression in a S.cerevisiae
wbasde/108528he i nvention; (b) preparing at | east POMAIS2006/014240
non- HBV conponent; and (c) m xing the HBV and non-HBV
HBsALH @Q}{)}@&E§ it ® SBUcHEr oyiﬂgesmé;&isﬁﬁllﬁﬁﬂcaﬁ?fﬁﬁﬁlaénﬁ@ havifia HBsAg coding
n

I nve ion al so pr.ovi des a nultival |nnuno%en|c
sequeRgfypHasTEin othe o@ﬂ%mﬂslinﬁl@d%( d)) a0 HIpStredRIaNBAeT diwbrd 8iyRgyaldehyde-3-
phosﬂﬂB@A%h@&@g@ﬁl%%eﬁd’] for SotRNIAA §)tp3&sﬂfbﬁsc§f ot HB&g codlngl_ sequence; and

nvent i on; at |.east one non corrponent
(2) ag o’*r%@i tr@mﬁp%%f siimeg?r SPVESeAE Dlci0e A FOdRE seduence. e plasmids
will absdjtypiediily (8dlude] (B 24 BUM %léé&b@mbrkéﬁ st plegisidaEdence; and (5) an origin
| mul t aneously protecting

OfYGI’Zlﬁ%f %ﬁnﬁtwpéé?%g{{wﬁf}: and non HBV pat hogens in

HBSAS%I'] (I:e{nq%eeeq(pres%a ylH t 1S rSLeZC a(fénygesf felz %V{Sl%eoén t h
manufompo sf vdcomed end\meparﬁcdmfogthmmqu@ﬁtre Df tombihatiohwacdes and in new
monotvggﬁel-ﬁ?’wr It\f%ct%[eneg o"?ﬁ@ a)f@clgt-exér%&g& %At@g s%ﬂﬁlﬂ%%&e {Jge in these complex
Vacmmﬁmd@‘-@lt@l ba repyrialisordderensse @9t that ofpretigad-wprgssédndiBsAg can have
immun! gﬁ%ﬁ\‘%ej =ghedul e of a different vaccine. The

B%Eg sition may al so be used as a booster e.g. in
dren aged 1-16 years. Monoval ent vacci nes The

Multzwlglen r{){lccu e5
i nve al so provides a process-for preparing a

Thus B A@h B maaozg Pidbc@ssC \}Je{rin‘gna H@IPAIEST BEndddBenic composition,

st.e of : re arlng ent. _by r|fy|n
Compaaggéﬂeaﬁpé D PERE A T V. commoBP sk RSty e LB s afigipexpression in a

S.cerdvisi@ Hos00T the( 1lﬁ)/erﬁmﬁb(lbmpﬂ'égaﬁrfg€ht l'dBS‘/@le \Woi-IMBAN c@flpanv@n ind @) mixing the

BV o ot B, SRBOERE 5 e MUY BPOS ol et . and i s
The ﬁgﬁgen%ogr elf er %Ob\!l snOtmlﬁgvﬁ Gx}é nuano%emc Compoflh?ﬁ%gléﬁfleg (a) a HBV

i°nvent ifon “al’so 'provi ovale
compourmp owhpristng dBsig exprerged ina) . eerbiBWae bosp ofiktinweotip; iasd (g at least one

non- ﬁ_ﬁ&a@m 3&1%5@ B4 dg(zrglgbsﬁlo§t ga?l r;}:fs' ?%11!11&%§%n9 I)r Ihgl‘? alcj]]tuvant(s)

|nvent ese nonova

These® mﬁ)vsaflén't C}rﬁﬁﬁoﬁ)sara}é 3) tﬂ[l a)/l?l uﬁ‘s%{’ | fofr °£1mFa[t§#e‘8&sﬁ* ggotectlng against

agal nst_an treatin epat virus |
mfectm byakB ¥ find nogrHA pathegsns tin ﬁ@ﬂd@i@} v birtcebipafigacvillelee in the first year of

life, a(1§ W?lll‘ r@8ivk RgirENGER PihBLEM RIRAUR I et 6Bk e deRE bt &t Dirth. Two or three
Sub- groups of patients for whomthe conpositions are

furthep Jdases Hilar pRicdlly P mdEipieredd &Vep ntfuiiabihrbniborq 6 to 8 weeks. The
comp@ﬂﬁ(brﬁtﬁﬁys alsheergdid ad ysrhSle @ lﬁﬁﬁz&y ilhanRerdicRddi® of a different vaccine.

ients; tients with renal ficienc atlents

The ity it Rse B Pocsiit 84 i iish fEd GHor i | ur o
before they require henodial ysis; patients awaiting
Monqvfll@étrmwlaﬁ%pl antation e.g. on waiting |ists; pati ents
The in/éIﬁ]LOSnSSO ﬁglﬁ%r?de;ﬁnalrroac%szslp% ;:ﬁ?‘é lial}:;:: Iegtﬂs W'ient IHP?I{}Ié)genlC COI‘IlpOSlthl’l
comptising gel staps of: e(agprepmrtgl*eeHBmemﬁmngﬁrbyqﬂm[ﬁyleg éWsAg after expression in a
L LG9S C n 1.0 p

S. ceré\‘/\}]s?)crcéargs(?r(gc g{ewr{\}gnt 0@1 ﬁ%oﬁ’% 1% rtﬂeec‘é%\}% G/’lth I;H aﬁjm/%nt to give the
Immugogeniet ¢tpmnepition Mm@s préferably npoge ablfrmtnm hv@@mdn @djuvant, and is

more ?]feférglﬁy h&‘é@féﬁ}} Murﬂﬁl@ﬂltéaﬁ'aﬁjugaﬂtmmnogl obulin (HBIg)
reatnent; patients wth a HLA DQ hapl otype [30];

The ﬂaédtl%ﬂta?s Irch'l(ﬁzs Fﬂ—'ﬁldagsalgﬁpinﬁﬁlﬁﬁ?eﬂ@q}ompgﬁhbﬁ r&)ﬁlpi%lﬁél (a) a2 HBV
a apl ot ype [30]; patients with
CoumLGAt %ﬂnpré}SElg W@Sfe@ﬂl a Segravistedoptt él?ﬁ‘é‘éPr\‘iWP ranmm) an adjuvant.
Th chronic HBV carriers,; at| gﬂts who have recentl
ese TRAOVEIERE COMBOHHAPT FER HSEB%tf?raﬁ?téctF@@éﬁwﬁgdfor treating hepatitis
B virismntHeOSnsDipr RSshty eordqukgﬁ exi@aﬁg ed] tréansddl ¥eEihe0(shénm Ak BPSIGERIX B™
patients with ascites; patients with cirrhosis;
pati ents wi th encephal opat hy;2-patients receiving
interferon therapy, and in particular ifn-a; patients
who snoke cigarettes; patients who snoke cigars;
patients with a body mass index >30 kg/n2; and
pat| ents vvho have recei ved a HBsAg vacci ne but who

o o T | o o o

tCﬁlé b be pu1y £& for use in the
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For vacci ne manufacture, HBsSAg can be made in two

ways. The first method involves purifying the antigen
wonoansizgeul ate formfromthe plasma of chroni 8CT/US2006/014240

hepatitis B carriers, as large quantities of HBsSAg are

prod®drb e eshel Bu-BRubd U atiefd féeheas et do?rip%sﬁlbﬁs At 98cularly suitable

stream during an_HB ection. The second
inc uriﬁvla}%g%@%fp%@ﬂ rf&“?‘ﬁ% hsmodiglysisopatieatso ﬁﬁ'}i?&?ﬂdlﬂbﬁlﬁ patients; patients

with Feital @ﬁbﬁfﬁo‘lﬁ%ﬁgpiﬂéﬁts Usigh Wnk N fNR:; PaBSR tyith s8Rt leRd] fafure before they
reconbi.nant | gressed i.n a Saccharonyces cerevisj ae

requ% &o i Sk atﬁa Wl%}j@er( I;rargp anfatipn, ‘eig, On waiting lists; patients with
end- smiganmdp eiiufd; epbtltaﬁt@dwm )haVé'B&A@VB'dS@ld otk dnh trahlant (partlcularly a liver

ntion.i cosyl at ed rn1of HBs
eanspfP iy B B AT Dol R g P 5 Gk o rgntions patents
who preerpaaiﬁdg ‘(‘mﬂl’fwellbectmﬁcdfwmg eqf ibtheosimonthdiegiod preceding a first dose of the

y m.nat i.0 e ast - expr.e S i s . .
vacoff 0L B DRGER, nebhTo v TP B ST TRY S piis i « BLA DQ2
haplqtypet [B@]; patiqnsveitiag &1l BRStheplotybe ddjupatRAinmith 4 HEAUDRT gaplotype [30];
patle% l\)\h{(ﬂ' t‘ﬂf gﬁ?f{a t'h?é é—%ﬁggf I?S_E% 19569@2{) Fﬁll] e;galtlgr?tﬁ infected with HIV; chronic HBV
canlgr@agzM1gn¢pr edoechapar tdcentlys mrangqch chulipod transfusion; patients receiving
\ 0 t
1nnnt?%§tﬁ$%§1‘vg ndg%é’bl r«;:lfllgllltg St aﬁ{om S%I;bsl a}ﬁ'u P'B\gi{t)}'} )%gcq?ex patients with
cirrhesis; PRfANEHVih§nasBhaloRady ppatishis dedeiing mwéfermlt th¢rﬁp>d @nd frgparticular ifn-o;

patleﬁ’tbl rvi'lfol ﬁﬁ&l&eoé'igﬁéttetshﬁatﬁﬂ{s' \gl?d"sﬁlél&nhgar)!eﬁasﬂenﬁxﬁrtl‘?ﬁsdo@? mass index >30
ysorbate 20 during disruption of

kg/mr 26 WB'i“i"Pé%‘t"h‘}/ ga regeayaen s uacstherhat o HBEegot seroconverted (e.g. they
have pUetuin g@t-HBRAL Jit@NF UBMTUMMRItG étﬁn&ﬂﬁpﬂﬁﬁalg %Elﬁ? 4&fRdule, such as 3

4 Ag particles. The pol ysorbate 2
OSest{f%%I: present at a \NEI ght ratio of at | east 5 g

Thes& atlent ve a nin .c e ) H Y S ot . / retthg ngrrrtlarl] %ealthy range
cBHTOR et ar Fn r?& 8 aréB?Po‘i {78 '
beingdel08r If0malirhim lannhlssLd)ﬂaOel?)Mm]ﬂnhSm feinnles)s Bhtteylps@ﬁe bwfeﬁably at least 15

vears 00 4 AERICEh IR0 Gt beDUF 4 5B e ¥ [l m0 SR cvem over o0
Patients egeaitver ﬁia«m wsefolly b@l {remeroiegadles iR amatladﬁrlsfntghMeshav e
been detected in inmunised individuals ("escape
ZWeKQWﬁWHBs&ﬂh&Mthas sone studi es have found that the
ority of sera in non-responders (e.g. in
The Iﬁ% iy} Sapsists pian dpfies porg sarrpyiided b @n winien Peaikia cot oaperdid. The major

comp‘éid&ﬂt woee cﬁl%lcgts a%ﬁ&eﬁﬁ@i%fr@d‘ﬁ)eas 3ABs MBI ckr¥UnPFiepABE@B vaccines contain
rising.to 88%in a subset of henddjalysis

HBS%@P% mq’en hi, At ot afreigistened (rrepermabygasines M%’éﬁdes the production of
anti-ISB&NY @sibbdiedwhienpebath ¥sintst BBV iafGoner e ayw3), the

nost preferred HBV subtype for use with the invention
For vh&nm,lhhryﬁz&u&dVHBsNg‘ld:aﬁl RUbideRe tvasvahQamd first ngetisddi@ldves purifying the

antlggnegllo ‘()jalrgl CLM St% r%o v | en%nf: Ié)izigrglef(ﬁ’r e ﬁ.?%aél? 1p g&ncgﬂﬁrﬁg% laarge quantities of
HBsAware dymhestzed ipdieilient andiraleGad irfto l:hel Hoddl ddebmalukiag dn HiBWinfection. The

secorl%mnlkgcglfesae'}greéﬁ}éf he g?otgm%%/ nr!ecr?[énrsogna?ng ng%hl&tds.q-hgsmgy for use with the
presehignrgitiah jsseeonpaninds espregsedinef &wcladomAgeriaaszae lenst.

follow ng 226-nmer am no acid sequence (SEQ ID NO 3):
UnthNNFI‘FS@ﬂ_S@LG_VL@A@FmE IPFRmauEfis] DSVIRFSLNBE SESRCWEDNSinvention is

- oAb SN
non %RRH | EL FI LLLCLI PERS BV Soesss s el dpnaqstyis and can be

prep p@eg@q—gﬁiq‘lg@\product contammatlon

CT Cl Pl PSSWAFAKYLVWEWASVRFSW_SLLVPFV VGLSPTVV\LSAI WWMAY
The yqesicixprgsepspFbsfie pis Fadventogpppsly hig thayviorpi ofn swbsintiglly-spheyical particles
(averddd Mane@r dBrabdus eOmAY) Gaclddihf ef 1ipe fn"aam SEEbridh NEhosph&ipids. Unlike
jf to 10 (i.e. 1, 2, T]3, 4, é, 6? 7, 8 9 or 10 S|%bgﬂb
amno acid substltutlons Thes HBsAg- codi ng sequence
can be the follow ng 678-ner nucl eoti de sequence (SEQ
DD NO 4):
at ggagaacat cacat caggat t cct aggacccct gct cgt gt t acaggcggag
tttttcttgttgacaagaa

M - T T T T
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all or part of a pre-S 1 and/or pre-S2 sequence. It is
preferred, however, to use only the S sequence, as
wehown1aeve. The GAPDHpr onot er Accordi ng to t heCcT/Us2006/014240

invention, HBsAg is expressed in a Saccharonyces

plasn®Ld@NES RS AYOBArtiBIRE, " the NBasheRiraSE PaltRiek NHayAthc RS P8 & atidylinositol.
pronmpter from a glyceral dehyde- 3- phosphat e ]

Moregutry te &igicadte NPy dee; OB quifsrtenbrstle a Ralysprbgin 29, which may be

incorp6agtl ikORR @ ARing THEIfiBARNRI ehe hiftideh Ho8E a tyBast Bfpression host. Using
HBsAg- codj ng.. sequence in order to regulate its . o

polysp&gﬁ:g?@r (?Lmnigmrul%oycp F%oalgwateyeggtﬁﬁ%%%ﬁlaq gart of HBsAg purification is one

way Hhewidh egemnaseintrsdwted line Ahe/HBEA L padidRs. Bpolysortitd DPWEN typically be
hg% beer}1 f oug& %g {3‘3 Ear tllo(é%!gaéhfgﬁgu' table tor

PreseRbher B 1 FY OeX At €88 P6APYf A 8 cerevisiae [41].

All kg(?ﬁ%il oﬁ\%p\ﬁguq%i%g%tﬂgt%ingé% gérﬁ%grq (ié%@ﬁl?l%%k%n %%yﬁ)in%dh“?iai gtﬂgr determinants

and saldpterinapoagiite subspes hyadeacidaaifzdt godc agea aly tvé gaadt agt adw2, adw4,
t { o

odra: ARG b BRA0 R mvpes, other yadens v ppved dpghey Y, mutants tha

have @ch@a@ldaé]agmnggi individuals (“escape mutants”). Whereas some studies have found

that tﬁ@ﬁﬁ}&?ﬁ@ﬂ&?@&%&%%ﬁ@&g@e@@%ﬁ&ﬁ&&i&l%& i‘j&?&ﬁﬁ%&t HRLLGvith adw4 or

gacgcgact gcct cat cag
ayw3t HRyRRS et Seteitigeact abetegdda ahsae gam advet asinggo g8fighn a subset of

hemodiaBfsisFHAG SIS A8 3FERAce 33, where 58% of subtyged samples from hemodialysis patients
gaagqgttt aat gacgcgga ccaa%gcaaaaagatt cttg ttacgtaa%gga .
were gy b 38¢ aast p{eéeggldglgBV subfype for use with the invention is subtype adw2. This

subtypa?aamﬁ]gqh tat siir%g@@tgérh&ﬁzﬂgsﬁi baieabin RfLaRE 30! AfCialdnlyCA8R8 number of
agl a atagttaat a . . . . . . .
oubrksGF BER b Aot berodirsispassne inGritpmia SdYeeishe dyging 1994 34

and h&tciagBaeAt B6Boaata it highly immunogenic and effective in more than 98% of
hemek Pagg%g%é%ggt t acacagaat at at aacat cgt aggt gt ct gggt gaacagt t
at’c

tccact aa
A pre?%:ngetgggl% sg%qgi% %Ife?t‘é{l vtcv:ltngagg-%%g %%%n%ca%%as%%?e%?g &%Qf ]% ko? @9 ca

MERE BARE 6 AL IGAGhE AL ARHIE 6 GdinehE RO ESERIEL AFRIAIARE890IpTcrevr
wWMeaRaaeagg e a8 aaC . DYQGMLPVCPL I PGSTTTNTGPCKTCTTPAQGNSMF PSCCCTKPTDGEN
CTQUREGEAsEAKYaRt G gl 9als0CaaColg et ggagkasahgaiCacasAa@gIPLLPIF
FCEA{T gacccacgcat gt a
tctatctcattttcttacaccttctattaccttctgctctctctgatttggaaa
The ipvegtionyeanasa 8ERJH NG: 3, or a sequence differing from SEQ ID NO: 3 by up to 10 (i.e. 1,

2,3, £326CAGLH Sﬁﬁ)gﬁgﬁtaﬁqﬂM 568 SIRGLEGACT aat aagt at at aaagacgg
t'aggtattgattgtaattc-

The HEHARA@aRlcakhiatd aaarihLlolianflblers 3ed hutiBdRRBIEARLG (SEQ D NO: 4):
ttagttttaaaacaccaag

atgaaddsagt tdaganiatacatagai@aagaagtaadehgdiust PP Ll gacaagaa

tcohrrdse taged agruort dyary chiwdtheadmreentdaant t ithggdggaScaccegtgtgtet

LogFeFaspE Beret ersaac prropptcer teorprisiargotdre ctad dtovk oot tatege

COPRBUINEFIIPIE T BTt P B [SE U E BCY SSEEY BIICREF 9CEf catct et tattggttette

B oo T o ot (6 (A R (oo (S I O Lot g

S L OACEET Al LT CHAGUR corouoot oo o e e oo caasace acagatdgasat
e Gl UL CACCIE HALLEC AA0A At CoaAL L AsAt T TR s g s Care et

at@@&ﬁﬁ&&b@é&ﬁﬂ@@&ﬁ&é@@éaagtctgtacagcatcgtgagtccctttataccgctgttaccaattttc
ttasgai-geaRgacacgitacggt caagaagacat at t t gacct ct t aacaggt t ca

gacgcgact gcct cat cag

The finalgdor ofjtht giBaAggadek safeh@ds préastlg fdloal-a baataac@dy @don (ochre).
at gt t agcgt caacaacaa

In ad¢jnegtotthatS’ geqgogg aggoaagigaannagautic dl tggdt dagirad3gg@ance, such as

Lttt gaat .
ol or it BEEEES il BEG% ssqugop his e pond. ARv sist o sy Pk dhgseauence, as
showmaltvegt aaat aat t aat a
gtagtgattttcctaactttatttagtcaaaaaattagccttttaattctgetg
t aacccgt acat gcccaaa 4
at agggggcgggt t acacagaat at at aacat cgt aggt gt ct gggt gaacagt
ttattcctggcatccacta
aat at aat ggagcccgct ttttaagct ggcat ccagaaaaaaaaagaat cccag
caccaaaatattgttttct

R T T T T T T T T
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mut ati ons, each point nutation being the deletion,
substitution or insertion of a single nucleotide. The
woQemengsequence i s preferably i mMmedi at el y uperusame/014240
of the ATG start codon encoding the N-term nus of the
The GIBBDH frofglekD NO. 2 ) e.g.:
aagcttaccagttct cacacggaacaccact aat ggacacacat t cgaaat act
Accordigmte dteaintv@xttipga@@aAg is expressed in a Saccharomiyces cerevisiae host carrying a

plasnfif thg'gh stu%caugcp‘f&?@tglaﬂglg %Cﬁﬁ&?gkﬁeth?@@g &)L&S%ﬁ!\t@tdg%pd% g%%!lse (GAPDH)

gc aaat C cCaaagct
gene, a'@éan (pedigylat ﬁ@gt agepgt CAZPIR A dihe pranwercs timbehygthe dEBsAg-coding -

sequédBC FCHAG LIRS 1%4£hnscn£tlon

t aagacccgtt Jaaaagaact t acct gaaaaaaacgaat at at act agcgt t ga

Glyc&hidbilyd8 39 HodHat A Fdrogenase is a glycolytic enzyme, and its promoter has been found
gaagtttact gtacgcggag%ccaaggcaaaaagat t cct t gat tac t aa %?
to begiagtg@%?é]tyc%q able égraqf olling ‘eXpression of HBsAg in S.cerevisiae [ ]g The GAPDH

prom3@Adiadladed Gh tdrbiaatl tha9ag FdilifRl 0ALESAEQEEE BT TP RBAS):
aat ant aaat aattaata

aggtagigattidicetaaghbtaicht agitogaaaaat tagesd Habt andalce t Ggoitgtcgagga
cqtaa’@qp@gt’mp@pgg@qgagagccaagatttaaattttcctatgacttgatgcaaattcccaaagctaat

aagﬁawgggmgﬁﬁméamﬁmt@ﬁﬁ’aw&gt@qgt@qt@pgwg%amptcatcag

aqctcg ctgaaaaaaacgaatatatactagcgttgaatgttagecgtcaacaacaa

@g@f&@?@? B

gt%@g tg Eagtcaaaaattagccttttaattctgctgtaacccgtacatgcccaaaa

tdy6 863856l 68 468t AQFLLCRL L& G EAYLAGRACI R EANAYARGAQYccactaa

atggeALgaaCAPYE AR @B gycatccagaaaaaaaaagaatcccageaccaaaatattgttttette
accgggeacagccheagaitggaciagat geaacaicge cifuagt anat galagacaft@aaaaaacy
9999 @m{ctg@@ga@wggaacctgcctggagtaaatgatgacacaaggcaattgacccacgcatgta
tCttati%ttCaFE‘%%FP@%WF@%@F@W&@@%GWtae@émqae@@qgg:agmagagaaaggttg

5%22 cctacttgactaataagtatataaagacggtaggtattgattgtaattc
tof gg !%! ?g%‘itgé%i BT aE U ECEE SOl BHEERaT HAGH MRt hnigaacaccass

aaacaaacaagc
agg

This ?Mt@a@&n‘: B@tlfsta& tat:@(g@lﬁg tt8t t&l@qg\t'etnﬁgffflcf)ﬁtt ft "ﬁ e})%f%&g& % tutsé a promoter

ttttaaaacac
compaglaaéhetfa@wmgga@ﬁ-mmm@éw squoma dTEQIDAN@®BG1): . . The
ARGB term nat or Accordi ng to the i nventi on, HBSA is

gra@gg%tﬁtﬁa%acgaefewa AR SRR TGS E L T Pytaig-teamsse

Ashi g g ;Sﬁi %%% LI Eﬁ’-‘tt tiéﬁi i géﬁgcaaata Cocroatons
tata éé@cgg—i&:{ag & é th'a ﬁct% §tt § iﬁ a;ca;cag
g@@g%@@é&%ah&h&%gg{ctﬁ:ga{tﬁgg ah trctagaatcattttgaata

aabﬁﬁfh‘?s:@&ttﬂiﬂt@ﬂgthb&gM%c@ﬂﬁEcdd%aM&ﬁiﬁtEtftfa@ 8Satah§tazataattaata
gtegtudtht tertear barwytdgransiernaseycenzyme t fddctathcct$tacatgeccaaa
atpgerrgcgd Piticoncadep hd b proat cobguerptet dvasgdept tiseticetpgcatecacta
a%%%taﬁaqf@& ELhEEpPstAarRt CERPIESIPTIRISY SICEABC S ZadBjattgttttct
0 O C?‘i?rggE‘b‘?ﬂtFSF‘f*ﬁtﬁgc%ﬂ C&% ?@%C@p@wqaﬁaaacawcaaaaaa

aacctc g attgacccacgcatg

t?ascctc &% éﬁf:l&gctatt% Cct F{ aaaaagctgaaaaaaaaggt
théQ&HA&@Eccc gaasc%glil@%%té Léa%g Ei;aagégggt Ejlz attgtaat
£ PRGSO 6 080N RS- 1 @SS RS 8L t't@a Lk tttl: aaacacca
aghBdtfiagt Stdohiet {0lchexda1g 24500844 (

tccttctttcgtgttcttaataactaatatataaatacagatatagatgcatga
This stj@ate éif&tsaﬁt@htS@Q ID NO: 5 as follows: (1) A/C substitution at nucleotide 42; (2) T/A
atrt t aaaaaaaaaaat(n] tl %’t aaaact at gt tacattcc
substlgjélgg g ci%f)g@e 3@%1(3 C/A mutation at flucleotide 301; (4) A Insertion at nucleotide 471;
(5) 1t aanG@asRhi RAGE $4% (AAYACABHRITACA JERHe 3@ atihdedBAH at nucleotide
at acact ? aacaaattc
604 (Repta-h s e@éf’%@&éﬂ)t%é%H&Plﬁ?Wé?ﬁ% FEAT saseneccHie agiagied:
Th aaccttctcac gﬁ@;ﬁ .
e 1?%655%?%‘&&35% CAQC ABr MU GG L& agegicash diffgapg fom SEQ ID
NO: Hby up b LO(@acracaca, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19 or 20) point

cctttaattttctc atcaatta catccatctttatcttta
muraiES oo b Uttt ST, PHCTRRDR NGOy @ sigl Aibleotice.
nucl eoti des further backwardss-into the coding
sequence, the ARG3 gene includes the follow ng 700-ner
sequence (SEQ ID NO 7):
agaattt gcgaaacaggccaagct gaaacaat t caaaggtttt caaat caatca
agaacttgtctctgtggct
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downst ream sequences fromthis ARG3 region, and in
particul ar conprises the follow ng 689-ner nucl eotide

Weeqomnms(SEQ ID NO 8), which has the same 3PCT/US2006/014240
"terminus as SEQID NO 7 : c gaattc

The ?ﬁg?ﬁ% %gg«%?g@ist $8RABY! inrh&AaAal GRLCAR BRI A DG Gl &dBH ©ncoding the

N‘ter{?‘él‘ﬁ’étof thetHRsdve; @E&@c@@a@zﬁ:&t caagaagaagtt agt gat gat gt ct t
att
%acgﬁai% Bk gacaczéaéiai%g%%@@é@i&t@?@iﬁégcaaa BtEs oo

aagacatatttgacctcttaacag ttca acgcgactgcctcatcag
ta&t_:yéé&@@%@E&%@@Eé@ﬂgﬁﬁ&éé&%&&%ﬁgéEa@tﬁ@@j@@& @Ak A @lr88acancan
gaabetagat&dageddeat&gcaaaaagattecttgattacgtaagggagttagaatcattttgaata
aaaad¢@apghtatasaiticgaiitabt tdigeacdghecanidhanaraagaaaat Glaktaattaata
gtgg@gg;ggtQﬂanttﬂpatttﬁgtcaaaaaattagccttttaattctgctgtaacccgtacatgcccaaa

atageqpoaasd dasgeHce tYqteamicghasntohatyrt radcagycagecmygatccacta
aﬁse gfqﬁqggg%ﬁﬁ;Fﬁ%&ﬁiggcatccagaaaaaaaaagaatcccagcaccaaaatattgttttct

b @3%52 éﬁ%gggf?ﬁaaﬁE@?@E‘fﬁgéa%@a@ga@?ié@é?géﬁ%i‘g%mCESZ‘ZZ‘Z?Z
QH%Q tctattaccttetgctetetetgatttggaa ctgaapaaaaaggt
e ta@J&@gé&&ga@@&%9@@5@@@%@9&&4&@@%@3@&3&@ aagtltograat

tcEgﬁéﬁé@lﬁéﬂﬁEaE@Hdaagﬁbttaaattctacttttatagttagtcttttttttagttttaaaacacca
agaatitapgt idohgaoaaeasaaassddsbaaddatrtct catt gttt t cat caat t at
gcatccatctttatcttta gacagttccactacaatagcaatagttttttc
The ARG $tesmagce usefully includes an CoRl site near the
5 end (underlined), which facilitates insertion of
Accotdineg toethei inengion, HBeAg islespresed posi Sdcolmromiyret lverevisiae host carrying a
C | . .
plasng(?lé}%\g% ﬁ??}&ﬁﬁ‘gﬁlﬁ %ﬂ%&?ﬁ%&é%ﬂgﬁla{o r o %% ﬁ?e f%rrﬁfﬁat%? is linked to the
HBSAg"u%qdmgédql(an%m qyéertt@reaukamltsﬁeamscm@omu cl eot | d es
downstream of SEQ ID NO 7) e. %to 1200 )
The ARLSege1edn, Yeght ﬁBF@éPS Iliﬂsdrmd%me@ﬁﬁ aagyltrgrierpsey enyimsn [42] and its
transc¥ipbiod! %ﬂﬂ%ﬁo§'§@u¥:&el\ﬁs e §§e@ 1Hast39€ra S%e‘aﬁ%&ﬁmblﬂnt @xpression systems
eci]uence ifferin ?fromSE to 30 (1.e.
[43-43]’ t218 Ufge ﬁforgon@ol g I-%SsAg exmr@:smq_ll in yenst, ]_)grtlclj_lgrly i conf@natlon with a
GAPDH prodeterdd 9, 20, 21, 22, 23, 24, 25, 26, 27, 28, 29,
30, 31, 32, 33, 34, 35, 36, 37, 38, 39 or 40) point
The seyicate anmedie@Bhd@aisttaref ahd ARGICstoE cbdvn, deldBtlogdd in GenBank entry

o MR B SERpRfofet ndl e nue) egt e The
tcggtJéﬁgcggd%gcg%gégQaégaagQé%ggagégegbgﬁg%aggt&Jg%ggﬁ%%%ggéégig%attgatt

atkgkdggﬁt ca@tEhaaéaaaaaaaatgttagtaaaactatgttacattccaagcaaataaagcacttgg

t tadDAGganddac o3t grracaaidacdpaggt tdd-caaai-caad Grageretbbcaaattc
ctgtatttgtgget gataccacttttatattttcatcaacttcagcagattcaaccttctcacatagaaca
ttagrrteaceraat t tatcgcerdtt caagptt bagaeat Caagaagaagittagy gatrgacaacaca
acggﬁQ§pﬁf%gﬂp@@%ﬁﬁgﬁégﬁcatcaattatgcatccatctttatctttagacagttccactacaatagc

aaf%%%éb‘icct tt gaagaagcagaaaacagat t at at gcagct at gt ct gccat t

Exterfi ol nio BendBR T hackupuls e o5 adinagegienes (A BGR egag includes the

folloveih@ 7 @hakaegoaicai 8@ ID NO: 7):
tgcat gaat aatgatatacattgattatttt gcaat gt caatt aaaaaaaaaaa
aga@iﬁqgg@qqggagggqugganaacaattcaaaggttttcaaatcaatcaagaacttgtctctgtggct

gaa%%ﬂaﬁe é’a‘afe?ttga%\‘gtéééfq W%@éég%&‘??% grtqttoabgacagtatgoag

gcagctatgtctgeccattgatatctttgttaa

zg% g agaaaacagattata
ct tacagat
B e
acttggttaaacgaaattaacgtttttaagacagccagaccgeggtet
aaggegﬁttggaa@&g&&&tgeége&taaga.a&%t&we&m&a%&&magg%kﬁ—‘camaac
tteangbht geacaga@tacdtagaacattggaataaacagecttaacaccactttcaagtttgecacage
gtatigaggeatatt t gitrt t gacaacacaacothbht @aict tiige at g tidttat 6catccat
cta@ﬁqpatEﬁg§pgggﬁq§aptqpaatagcaatagttttttc
tctttagacagttccact acaatagcaatagttttttc The EI asm d The
Transgréniionderedrnting iHBERID NGre/ @pmirqsinhetresiomefdhe wederiRed Sacll site.
termnator are all operativeleg |inked as part of the
sane plasmd. Plasmds of the invention will also
typically include 1, 2 or (preferably) all 3 of the
followi ng elenents: a LEU2 selection nmarker; a 2m
pI asm d ‘sequence; and an ori g| n of r epl | cati on

p— —y o o S
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bet ween yeast and E.coli, thereby permtting
mani pul ati on of the plasmd in the conveni ence of
wa.2ewlii3ryst ens. Thus invention provides a pl agaras2006/014240
conprising the followi ng elements: (1) a HBsAg codi ng
A preRABENERindtér) fid ReOWRA &he fifRMiéh includes a portion of both the coding and
gl ycer al dehyde- 3- phosphat e dehydr ogenase gene,
downsprean eegveRes AoE thiy ARGRtTREPT. 39 18,paFtculer gpmprises e following 689-mer
nucldoBd @ qeat (SEQ B0 MEN 88, wideithds e AmheARGANILSISSED Bb NOR 7:
term nator downstream of the HBsAg codi ng sequence.
cgbletleasttchan@ya @k sandonet tidea t dva ttaddaant tiff cet et Sjatccaaacta
cHa4) tirtigEX S et eriporcarepkeErrgadBltagt @rnopt @srk dtatggagagecattecata
gicE§uEargeaTmydadBRIartadrE gaycottate Yt sat s tE Uittt ariaataaaggta
aqtﬁc@qig&Ftha?ﬁEaa}qsgh tcté tse ﬁ%%taﬁFe‘faélaaﬁtF%Fagatatagatgcatg

at ?ﬂ,’aéla tz:)atgttacattc

caa caa t gﬁg E’; aatttaa
tac?:acgci%éaa t%ﬁ}ﬂ &al a@;g&’i‘ic ta at@Cc § agcag:tzl
'cc@tct ac tg aatasacagcett cQEc §éd’§glt§gc%%8&taatatgagg

aaﬁt@tﬁ’gt&ﬁb§idaﬁﬂ£dzé&@§ctfﬂé@t%%wg@ep&ﬁrtc§@aq:ﬁ%8@eﬁ:ccatctttatcttta
oqaaeteicabtyceompr-Hase5:t5EQd D NO 1, or a sequence
differing fromSEQID NO 1 by up to 20 (i.e. 1, 2, 3,
This gequénce BsefTlly Belubgs db0fcoR1 siteli@zar tha,5' dml, (udderlirkd), wihich fh&itates insertion

ons. The ARG3 term nator
Ofthelt%rr é?tégﬁ/o[’%%%%?fgésﬂ dgEQ ID NO 8, or a sequence

Furthgf' E&\%S’H@antérﬁﬁﬁa?‘(ﬁQeg%n%pfroﬁl deé‘gpca ?lals%o%e( f)rige‘nt ]L;p fo %5;%)0 nucleotides

from fd‘%} capchye ipdndad Grertumttp @rfartheri$80 pheleotides dewnsream of SEQ ID NO: 7) e.g.

up toMROMh@id¥des, Br §oo§t rBbeYERsRRs NOSt and can be used for
expressi on of HBsAg. Plasmi ds with between 14500 and

The 0860 bih @eehdPSEOIDNED: BiebninB@F ¥RRBNcb460 sedichcd ﬂﬁfﬂﬁng from SEQ ID
ronyces _cerevisiae | S

The. S.cer Sj e ost cch
NO: B3 et Sy bl B hdob. % 3P Holo ey Faoe b s 10721, 22,23, 24,
25, 261077, 28, 292B0,e31532, 6336‘34 3586, hmBs CBorb®) psmdmmahgnst; B&h point mutation
referr 0O use a ost

veing AT AR el P 03&& el har a LEUD

The &%lrﬁ%tsle@u%gcqca 55 lf)eerfe ﬁgl% 11inglﬁ 1a 3(?}%1%5&%?18 gﬁ}et ﬂogr Iaon at tﬁe C-terminus of
the HBisAp 481E@ 1D NO: @éeng preferred yeast hosts are his3
and/or canl-11. A nost preferred yeast host is |eu2-3
éﬁ@cgﬂthrﬂastSCWPanftcswta*stqaﬁetcec%csftqaar:htnghetgtggctgatcc
a aﬁ{?% FBW}FPS?/’?W&?%@Z@%\%%“E%??&ﬁ%%;etagg Gt E g ggagageat
£ aaE

tccata ct Gcags g tatgt ‘LLaataata
aagB §j}; gg aig%gga@ tc@@t §§ a% tégaizgagatataga
tg)ég atlaQt jggtg@a@ﬂ a E@t &31 agtaaaactatgtt
adaﬁV&ﬁtab@&bat%c@%ﬁt@§§éé&@aé‘%aﬁb’fﬁtrt|tQ§§a{c@8ccagaccgcggtctaaaaa
tttesdnitques gkesadpaastcce it dditesf Maat eeRFbhMANt a Bt €¢dtcaacttcag
ca@presstiontanen nghbcknoyas tafatde catdaca¥east tomyytbegcacagegtaat
atgaPeantettIuttagapathetPicec EdR U tetga t oo ht EdaFagf tatgcatccatettta
EyhFrIECREt TR AR RS FRECACEJPITEAFEY omitting | euci newhere
a LEU2 nmarker is being used), vitam ns, salts, etc.
he phBenid can then be purified by a process i nvol vi ng

T T I TN T p——

linkedray phe otﬂStEEd sah plagmid P1aebiidsk dfce ilﬁ)\l’bnhmm%s@&&plcaﬂy include 1, 2 or

R 0 AP SRS 808, RGBT 20 o cceres o
origirf off replinations fumatiomal ithe calv.éfhabd thpagrdofripoadntOimvp pesaaslyi e described in

plasngase&eggor?ﬁiSké%kﬁlreggﬁﬂ @Ey n the presence of a non-ionic

et ergen n- XI QO or afatty acid esters

The I%U% 941 Yo %Qﬂ%relg ?rea -?Jnh g tu@iﬂn %Qt ?e%e Y,EE% %‘1@%? 18 —1sopropy1ma1 ate

sorbitan nonool eate as po ysorbate
dehydrpgemajss whishapihy thightnzpmy at thy [lawinehigspithests mnmyaurhawuz marker on
(al so known as pol ysorbate 20). The disrupted cells
can then be centrifuged to gi-we a supernatant in which
the HBsAg is found. The protein can then be purified
fromthe supernatant e.g. using the process disclosed
in reference 47. After purification HBSAg nay be
subjected to dlaIyS|s {e g. mnth cystelne) mhlch ~can
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m xtures of 3d-MPL with alum numsalts. CpG

ol i gonucl eoti de adjuvants are i nmunostinul atory
wolo@anseBeot i des that include nucl eoti de sequeaTAS2006/014240

containing a CpG notif (a dinucleotide sequence

the p%ﬁ'icﬁédﬂf&g tRRMbUHIRS B})ﬂtﬁﬂsﬁg 1SR S oRe nfef&bbﬁﬁ"ﬁ@ctg‘yors and is used in host
uanosi ne). Bacterial _doubl e stranded

cells Hyat gisrigRaiRsorraBePhsdnt &Erwi’n@ﬂb@maﬁar Shqs&h% iLEH& §riger) permits a leucine
auxoF6SH GAEATahRY Bordd 28O RS RitBAR WieuchheREpply, to grow in the absence of leucine.
I mmunosti nmul atory. The CpG s can include nucl eotide

The Zmlﬁihsfnhld atduenc/innlsd PEElGUR beaas%dﬂbﬁ&qmadﬁg b OBded used to increase plasmid
tranded, or

copy g}lu %gxty ﬁ%}é% Eu &alsynbcﬁgqqg%%gtcm d§|ﬂi1Fep1ﬁ%{91dB gf the invention. The
plasnmié pxlcﬂudeda yedstorigin afvapligtisnand dss 8 typii@ﬂy)prcﬁnded by the 2t sequence.
deazaguanosi ne. References 49-51 give exanpl es of
By ipbsbinghe odgial dgeplidagon that ifursionsTineE.adlj, Lpla;nhdgézfnemit adfshuttle vectors
i gan rther cu
betwéaﬂ%ée%é’cn%lgsﬁl E%Z? ot‘;érgg)ﬁ_ﬁél%&% mam uﬁ%tg)n réf; t%g éﬂ%flmﬂ% i él}? fcglvemence of
E.coligyR@mssuch as the notif GTCGTT (SEQ E) NO 11) or
TTCGIT (SEQ 1D NO 12) [58]. The CpG sequence nmy be
Thus sseention cprowides maplesmig. eomprisingmthen llosdpmrlmentsuch asHBsAg coding
seque@@é} ® PN fidm Wy&%ld@%&wﬁlﬁ&&ﬁt@ dglgrdrdg'égéég'é@ f gﬁream of and

II response, such
for copllipESE IS Eaen Flrihg EIB§Ag Seripg seqpenseeadt{py an M&mwr@t@n terminator

downsieéatn 60Ne RIBAGY @dalng, sed e {Nte ?ldsﬂﬁlf‘ﬁﬁil aRrb '11‘i5c¢ude9the followmg elements:

& o FEIRH R s ) st Sl o i fSeplicaton uncionl i
E.colf: dmstHBmged)dmg %@mcé befdrableBitodss BBEAS Sithl @nifi®kcid sequence SEQ ID
niti.on

NO: B GE AT e (b AERTH” BEYA BiBaeh % fofr 7 8.9 or 10

singleadsotaoidf smbmtﬂtldeUH&r(éABDH pﬁeleotef saquenca ppdferablyebompribd SEQ ID NO:

T T R

14, 1am@dal k8119gir 2O) pami miutheiods. f{ﬂnesﬁd{ﬁi ermolatbr lpyefGablyx@mprises SEQ ID

u I
No- 3SR RN Pl P SR8 . 101,12
13, 14h¥, lBs kg 185 1D peP@r pebitymutasensoEer plasroidtdae balmaintained in a S.cerevisiae
host a%%'cgm Be Ssedfi‘c?r e‘?cﬁégs%rp@tq{]kﬁ&gr ef. 70. It is preferred

hat the alumnumsalt 1s a phosphate, and that at

Plasnh&ﬁﬁfth BAYe&bYa508 Iaﬂ@iﬁooefbptatheprkfahé& /?'a%geénSM@% RAPLA00 bp.
to the al um num phosphate e.g. >60% >70% >80% >90%

The S>9e§e/91s1 sofiJgor nmore. The percentage that is adsorbed
an conveniently be neasured by separating the
Sacclﬁz@l&ﬁjfcbed'emal‘ellala fvi‘cﬁm-lish@ yﬁﬁﬁﬁ-}@dswir lresbnibah £ le&breﬁblcgm Any suitable
trifu atlo alumnumigsorb

S. ce;e\X zae oSt \ﬁlall'l 42 uég% |“f‘@’ IihSrlﬂYegltIBIée{t a3 prm b DOWEYFL, to use a host that is
auxotmpad:sfor kednastchydnt WLEU?2 sdoation markdriven delpesdria ttentlasmitheThe host cell

th t ant db
ey %W%%ﬂé%ﬁ%zéfﬁcanebZ“EELP?ai‘?ed‘fer om the total
Furthélr@l tcteggt1ﬁ%§?geférﬂedt%§st gfaﬁ clufg‘} (%ncgtrz% q?nAtntP(%% greferr&d yeast host

per cent age can s pre
is leu?ﬁdfua“hle? Higgsmg 114, tueh a¢ thy Wﬁ&i@lﬁbled i.e. none is
detectabl e in supernatant. The 3D-MPL adjuvant can
The igyegpgom proyiies p yeept 6HTONE h@lagmmfrfhmrpﬁ@tgcph dbe invention also provides the

use of thRfyRAR M the Manh@8Ste &Q%‘bﬁn@‘sﬂ&{ SMhd in9éntfdae 3D-MPL i's
adsorbed e.g. >60% >70% >80% >90% >95% >98% or

that is adsorbed can be neasured
HBSA[E%C? ﬁesggﬁaﬁgé\a@ﬁg&g?o HBsAg. In a conposition having

Techiiqies @ yeaddcMilre Earnecnibimint prdtedf expesgibfretviid@NkoR in the art. Yeast may
be Cug entrat | on of .unadsor bed .3D- g_ houl d be Iess t han
greé i sgntéle iC %%W .8. g)fganapgrpun ieff)ﬁﬁ?“ﬂ‘l acidg H@}clzﬂly omitting leucine
<20ng/mM, <l ng/m,etc. Al um.gum phosphate adj uvant s
are descri bed below in nore detail. 3-0O deacyl ated
nmonophosphoryl lipid A (3D-MPL) has al so been referred
to as 3 de-O acyl ated nonophosphoryl lipid A or as
3 Odesacyl 4 rmnophosphoryl lipid A. The nane

e " o "
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nonosacchari des are N-acyl ated at their 2-position
carbons (i.e. at positions 2 and 2'), and there is
walew/1®aeyl ati on at the 3" position. The gr oupCT/US2006/014240

attached to carbon 2 has formula - NH CO CH2- CR1R1. The
wherd b QHU2BHERENR bein@ 15&1)DARindns, RAS, bRl kA M MEPyCPurified b
. 2-CR2R2 . The g[gu ,&gt,t ached to _carbon %‘C has fg?urrll‘ljll.% Y @ process
mvolyige GepETRch. ASREEIpIation. e pEdapge i raategrpitys anc ultigfikragom Other steps
that h8l @Wised @RS tsPBhrifiBioAnacl R R ferfdetibnl JHEGRL | ¥nd cesium chlorid
- ﬁCH 22.n-CH 3. The value of n ?Z preferably gltm\%een 8 ©
ultracepiBifyeationy o preferably between 9 and 12, and is nost

A pa]?tacgl e%ﬁ]?{lg%frég '%eg ?o%%?xclﬁlﬁoﬁ (irel?)zthq a@Qgra (Pugi ?erl]ti_cgef %h@g%s is a step of cell
disrugtjonhiarthe Réeserse aiftahmon-ionid detergdn€Huh lap Tabn3X 100 er eifftty acid esters of

| ue of m | referahly between 8 and 16, and is
polycl ) Bhe Pulan e o b B fone R STRE momBEaet o Wigongss polysorbare
80) opmadre peafi¢rgblyApolyitxytthgle squiitintiharlaunaté galgorlafoemats|pplytibate 20). The
. ' hE . | fe 12, oup R2.
dlsrué%]%tcg% ghrnet'ﬂgxa hé chgﬁelrdgreg g? ?%{ e & a@)}%}ﬂééarng bnp%%ciﬂot?%e IﬁBsAg is found. The
proteiicsge dign be puaBédirom hersadeoataties. asingltheprivessatiebamndinaeference 47.
acid. Wen all of Rl, R2 and R3 are - H then the
After qurifjeationHB gy ag bgcsyibiceladith dialysiselegn walcdysigine), which can be used to
remoROFhy hRARiA pder@ifes such W@MnABLY thitOnBf hRE se®fking HBsA
R3! }Iare - I‘lH ?hen thg %[(i MPL can have 4 éagiy&c%egﬁﬁlss? e HESAe
prepagiien [ y one of RL, R2 and R3 is - H then the 3D MPL
h hai ns. W f Rl, R
HBs AR PG R BRRE 40 B G mATgPn AP SO AEhpLer non-FIBY
antigead ] tovpieparti saeltiedenr dictiged, ort i@ bé\eembined wid nB® &ljuvants to prepare
imrr\r,ie%(t%re if these fornms, with from3 to 6 acyl chains,
PrAYEE MOpoYACenh Y&rE¥ied to include 3D-MPL with 6 acyl
chains in the mxture, and in particular to ensure
Monqyglent WIHRUIDSERY ICOBBRSHP™Bor m makes up at | east 10% by

sl o UL R R A B

prepagseimpieveduaencyeient eagtines: lihvee dpecific adjuvanty bieintapest for use in monovalent

HBV PaEdifds £6: TREMRond T Qhinb A1 USh R arh i ROPRRFh ives;
VR 84, Oy AUy SORRASH e
mixtuges, o & trdMBle Wéth elusHBuUm SBSMPL can form mi cel | ar

atlggr egates or particles with different sizes e.g. with
CpG Qligonuicicolide adinmants gfe ¥BMOMRHIMEIateNE roligenysdpoiides thahdaeude nucleotide
sequef @R dotalifi@e a VP ndofie (A AuRBleb@Id: sedlidhck REntBRIHCAN unmethylated cytosine

i cl . | . [
ST &I o A I
or pobudpe sjuerted haBDalbbpeh svavibeebe ireMndsBehul:@orPEThe CpG’s can include

mcte RS Gt e YA 8L S5 28 bl suanaa
or singleastrended. Opsiondllyathe2@@nesinenmee bprgflecdblith dresmldghaish as 2'-deoxy-7-
a0 RSSrITATOND P57 HIAMAZNIN fPRhafAl T svan
effect©f €6, oligonuslestidestih Burthendisclisseden exferendel SAGY. be | ower

than 50nm Where 3D-MPL is adsorbed to al um num
The GiKpsystvanes mAe ke idiregrag thJL-Re syshsasi the enatif GEGETT & SEReID NO: 11) or
TTCER Mio PONOLI B (587 §nd| LGS £51 1 i

be neasured be?o[%]z ggg oCr 7 Sﬁégﬁ”%cg%g? p%lr S?S%hgﬁgﬂr ﬁmlﬁ%{l@a Thl immune
respoRfe afiish @f a (e-HeORNs esis arydy maere spesifiq foe indueinaiac eclbfesponse, such a

CpG-BYOIN] CpiA0Rd SHGUE @DNIGre MR ATRYER!H-A . PR&ably, the CpG is 2 CpG-
A()Dﬁ@rtlc!e di aneter. Wiere a particle is said to have a
an dianmeter of x nm there will generally be a
distribution of particles about this nean, but at
| east 50% by nunber {e.g. >60% >70% >80% >90% or
nore) of the particles will have a dianeter within the

range x+20% Ml tival ent i nmmgogeni ¢ conpositions
HBsAg expressed and purified according to the

i nvention can be conbined with one or nore non- HBV
antigens to prepare multival ent vacci nes. The non-HBV
antigens can include bacterial and/or viral antigens.

a

T r - S
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a neasles virus antigen a nunps virus antigen a

rubella virus antigen a varicella zoster virus
wanviegass2gsan i nfl uenza virus anti gen Mre thanrPomasedos/014240

t hese non-HBV anti gens can be used. The follow ng

Prefe%l@'tH@Up@:ﬂ§11§Hnué‘l@&ticﬁef§500%§tﬁlc%r §d ﬁfd{ A y é}fdefsez{c%@sgrble for receptor
|Va|ent Vaccl nes: . Tr|Va ent

Prefev&&ye.th%§P%Wq9uqleotldFeter§rL@Fﬁd %@@r fess' p\vispacpessible for receptor

recogn@ivha® (ﬁﬁﬂy \t%@p@&igo}ﬁ'@(e(ﬁd@s ﬁ)éh&s hdp e [Ritdched hbPMeir 3' ends to form
D T- P- | PV. Heptaval ent

Hexavaj vaCC|n b
m%%?fﬁe Bplepicfy. Sgl%%%ﬂenc
glucasaminide ate. (AG hht hell . OX 1{%3@% e[ﬁg 98} which is an
amm&ﬂleﬂ gtwceﬁndnlrlhmpﬁmpaatb@&dlb@iszome Cbhmalopr epared by

formal dehyde treatnent. The di phtheria toxoid can be
ASODbnanir@ck dfanghoninmg s@t ddjprinherd 23D MPIgadjutant [663iWihen using AS04, the
HBsé&?Isg)ﬁefgr%%gagscgﬁgd rréh(r%traéuu i l&g e& Eg etéé;r e é]? Irelfn% It is preferred that
the aﬁl@hﬂm\mﬂt iby phmphabmﬂym at lﬁwﬁﬂ%r(by welght) af iHettotat HBsAg is adsorbed to

T 0 a
the alﬂ?lg%tlﬁ‘é g‘&{bgﬁe{t@& %gﬂie()g% @?82@5 ?‘?@lg %O@B@B‘( éL?W%r B{Q)?J‘ TRE percentage that
is adsgphgf gan @nnapwgmbf beapepstied Esewfatldg Bistadeqrbesl mesgidal dropmtlre non-adsorbed

128 2 By RREfugaflon, nﬁ%&rﬁ@;dheaﬁlmﬂﬁlhtaa
nﬂmet heeegl(\ll %SC sup gla (l)es Di pht h 1er| a S'I'Og}%(egl)antlg dsor E?eg@lh}efom a pellet,
wheregs; e} UAMSERISAL qn&a%n “@Jtl drRaindging o gupgrpatartgilhe \gmaupt of HBsAg in the

superﬁ&tﬁlﬁtaQe%S burkd) ezfntlelHBQMé %ElLI%) l@ziht 8t tsﬁlSch@Ee'dvﬁoﬁlotP& h&tal amount of
Ooccul a Ing u S’ Or

stem
HBsAg e C?@B%%%ﬂnaewﬁ gen 6%%5%805 b6 GEPPIREF 038 DRifBloHlftsnit ippreferred that
the HBoXgisttotally afisorbakies. wons eldetdctdbledn Qupenimnat i onal Uni t
of antitoxin, produces an optimally floccul ating
The 3B-MRIy axlj{l\?aﬁ} canfFaiso bfxatspfbed ohtocth&kBSGnsw pb(bslpﬁ'ae Preferably at least 50%

(by wegrhgrbtf ]9’1\/}_1%(9 a% org Le ﬁ&%o]>7Q%2£§ '2:?3{7 g%‘%‘ or more. The

perceﬂ@gethems eds@elaglexan bFUIea@rfpﬂ'lmlhm sagne voayais (ﬂmﬂdiBsAg In a composition having

a tota'l:bﬂclﬁf‘t%gq&?trg—tﬁ%t of 510@% éxﬂWﬁé Cle %8%{ Relifor eg%&ésopo%ﬁ 3D-MPL should be

anus
less t@?@t?éug/nvlw & KA gml, zi%g/mi,estl@ﬂg/mdesﬁxg/rﬁr eP@uymt <l pg/aneg.
t oxoi ds are those prepared by fornmal dehyde treatnent.
Alunmjygn P@B‘Pﬂl&%@‘b‘é@@isdﬂ%%ﬁcﬁyd@ﬁ ¥ inaeProdeteit-oni ngC. t et ani
row h medi um {e.g. a Latham nmedi um derived from

3-0- d%%,? e mouephesphory) imdet (%RrM%[r n*éﬂs&éi?y??éntrﬁ@gﬁﬁé%tas 3 de-O-acylated
mono!phdis‘pﬁéﬂyi tipit Aog @sngi-cpﬂ@ﬁé}@-'ﬂ-ﬂfoh@hosﬁfﬁgd 'lﬁﬁ&rﬁl ai" henﬁé:fne indicates that

treat ed rqQcess co in ster
PoSitPR P4/ 0e SHOGHE BT EURRIENG ™ BEAEPEREST JPid Sy dgeeiated. It has been
prepatad)fmmi a daepitoéa‘&semtaﬁssﬁihlmmzelllﬁhﬁﬁm&m ofvdlis ¢l’[&hi1c$all§1|si-1&11ar to lipid A but
| BSC su Tet anus

pli.es
lalCkS’Aa sg?léél\%g)i?hmo&&?%ye%og? i %ﬁa %ﬁf’g’ﬁ? &C%éf?uP[-ér a%%‘]ates cells of the
monogyie/oimcophigri isadd and Lshmelatearrmeasleeaf SéSeralHC}ad)lhm‘sn atciudéng IL-1, 1L-12,

TNF—%?an%lw ﬁ?’Sﬁyﬁje OtéOtélB f fljl;l\él o\éaes%r{%lmo ‘1"13 %gérib I{zi‘:gl:lseénce 71, and the
produgirbambeenf Hltam)fmtdfemnthOld/\hE rCarixeeQorppriatioro mader the trade name MPL™.
r s 0
Furth%ﬁ%es%ﬁaéa?%ﬁgbuwfn ref r@%% b3 g}é‘rﬁ] erl;(t{a%n‘p Nﬁ% %a%nlﬁ ’%@8‘3&{ 1 combination
with %ﬁmman@gmmw@emylammm@mar irishlanied wnence Reagent for
Tet anus Toxoid For Flocculation Test' [84] which ) )
3D-MFdraagitie thotom of ageixtuserpbigliaied peleeuless varyiaatby glair ¢cplafion (e.g. having

3, 4, (536} bacql sk, GRIchUhay bl MRlitkerOit 18 ﬁ?ﬁé) U 1o apde))xy 2-amino-glucose
| ul ar ertu33|$&ant| ens typi cal ¥l take the form of

mon%%&‘aﬂ% dNBeYuFt gk dry %frsr@n qaf@ﬁa ot Pbposgions @ and| %k and there is
also (PasylAtRSi a8 tharst ¥@,ﬂnﬁ1 TBe ¥Lp atREBR AN P&ad forf@R -NH-CO-CH,-CR'RY.
chapter 2 1 of reference 1) e.g. it may be obtained by
heat inactivation of phase I-joulture of B.pertussis.
Quantities of wP antigens can be expressed in
international units (l1U). For exanple, the N BSC
supplies the "Third International Standard For
Pertu33|s VaCC|ne [85] mhlch contalns 46 IU per

o p— o o T o
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protein'), and finbriae {e.g. agglutinogens 2 and 3).

The invention preferably uses at |east two of, and
wonedoemnataBy all three of, PT, FHA and pertacti RCEiUS2006/014240

wi thout using finbriae). These three antigens are

The g%@ﬁ @&z@pémomaﬁﬁﬁrzeﬁasbﬁénmgl RHLCO-CH R B2PERE gﬁ)ﬁp Sittached to carbon 3'
cul ture %$8 @R fied Stainer- é%holte [iqu
Hn

has forapant Acraareﬁeéltqt% PEYEe 5 BAYR pelow:
fermentation broth {e.g. .oy adsorption on
hydroxyapatlteogel) reas pertactin can be
extract ed fronﬂthe cel Ns by heat treatnent and
fl occul ati orHQETgO us\ n axium ¢ ride). The

antigens can be pu e _ghronat ogr aphi c
and/ or precipid on step can be purified
by hydrophobi ¢ chniomat ogr aphy, omat ogr aphy
and si ze excl usi on chesmat ogr aphy. Pertacti rPfcan be

purified by i QB8 change &hronmat ogr aph hydr ophobi c
chronatography andg size excl usion tography. FHA
and pertactin may e fef ed wth forml dehyde pri or
to use according to the inwvention. PT i/s preferably
detoxified by treatnment wrth for mald de and/ or

gl ut aral dehyde. As an alternative to tRis chem ca
detoxification procedure the PT may berRA nutant PT in

whi ch .enzymatic activity has been reduced by
Groupﬁ_]{laé% ﬁég){g aEGB@]Ch inglgperdlentbsi- G CHar Tj&@ V@}p@rﬁf #4p preferably between 8

and Ti6] @t fRétbrably iRk 020 12 Qaaid mbit@ferethblaael | ul ar
pertussis antigens are typlcally expressed in
Grouﬁs RF, I01g3r ansR? bﬁpéﬁdhtlh@epéndﬂfnﬂy Se{ HAVH; ViCOMEs (fay €0-CO-R*,where R* is
clo ter 15 of reference referre .
cithof ) 5 SRy S BB Ror 1 £ G AT I R et and 16, and is more
prefetabl-}ct(] \ator 4. Atathe Bepoaitibh,exn édpibferdbdy bl Atrthé 2'qmkitentm is preferably 10.

At th? bp II%an l%)seprS UC\M]y ivh &%ﬂ;pg% egb e Rb A etl?f nsgpr %%@I —%—acyl groups from

dodesnpigianidi ®irkdetat®ic aid dndwghde@ﬁsﬂﬁﬁld: an al so be used. The
cells can be gr own under conditions that permt vira
Whemalbof R, waédé?elar%—léﬂ@nltlws@a MBInbastdndy 3 esyllichdimgyone on each of positions

2, 2' 3P RS, n%@rp oftl r’cwg%fﬂ%" i S I@’aﬁél tﬁ fHeh lthd %'I\QPIB%%’ heRl 4 acyl chains.

per nmeat i on,c romat,ng ra hy uenzae

Whert ¢ nep! EAGE 1 Rl (L o c.aBh}ARkczie bar Soas Shtits Sehen none of R,
R? ardd RMAE e @ehahd 31 Mehait Bive %‘L‘tc?lfchﬁﬁg erRERMPL, AR afl Red accordmg to

capsul ar saccharide s conjugated to a carrier” protein
the ITVRIEATIR eoh BIHUECRE (e (PF rgelionid §p, 6 aspebaiat (bt jijs preferred to
inclu@31D-GVBD witHay QU ShaGil ihitRd nlﬁbft%ehﬂﬂsln%ﬂlcbﬁr uS@fdure that the 6 acyl chain

form 5 e o 2Bt SELRL B ST R0 50 or more
3D-MPL with eyl akaifd dsdieen Ound td 1ef Ao S st adjovht-aclied RS
toxoid is the preferred carrier, as used in the
Thus pireod ot refematicioiny of 31D evPle dortinclagort RRBmPositiBRR Thecamerhien has formula
(H)sﬂ@gﬁng actlvatlng a H b capsul ar pol ysacchari de using
cyanogen’ brom de, coupling the activated saccharide to
In aq?%bu@% ﬁ)ﬁl ﬁ%r?sc %ﬂdlvﬂ)ﬂ l%ﬁ{l/ lfér?rny grg%‘;ﬁ%rp %radgaa Or. partlcgzs with different sizes e.g.
with ¢ ﬂﬁn@wr I<)}5lee ohyl0ooh Eghérds bo of)thesrean bfh ewdrwaacthﬁ mgyention, and the
n
bettelt: ﬁ;ar?trlélh':esiﬁﬁ rbgt%gizéﬁtg@ T%’,] g(ﬁlstiggtgk b %}hﬁlﬂer ?aﬁx@fs??&? Hﬂg QUnugh to give a clear
aqueqys rﬂ“ﬂ@ﬁ%l@l ryDMRR) hagye tegn |ren0étﬁ@ i bp @PBPtﬂPb 0%y 1an{l [sre prieferred for use

accorBR@SRN ke einVENtBh. RScrRifP ?&%gleg ;}ﬁf’% 'ﬂ: QmQx@Qﬁeﬁﬁété 18 M A 220nm, more
u -l en

ﬁ% may conprise fragme g
preferaglyj {sfathen ANOPH: less Benkitne oF dese e %(?nesn (Wew/)caafeven have a mean
diam&et [ eRanli0Bnifl InGnost ¥&LS hoe Aireth® Ineam diafieidr (vill ot bBXGAS $han 50nm.
saccharide) nmay be used e.g. ratios between 1:2 and
5:1 and ratios between 1:1.25jand 1:2.5. In preferred
conjugates, the weight ratio of saccharide to carrier
protein is between 1:2.5 and 1:3.5. In vaccines where
tetanus toxoid is present both as an antigen and as a
carrler proteln then the MEIght ratlo of saccharlde to

T L . o A NN
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i nactivated individually, and are then conbined to
give a bulk bivalent m xture for use with the

\Vbnmmnnkn&. Quantities of IPV are typically expCeaszme/014240
inthe '"DU unit (the "D-antigen unit" [88]).

Whe€OSDMa8t @dad¥Bftied 99%&&6&%11 biBERShEP rﬂolﬁays %opﬁepggés?die to measure the
saccharl de anti gens from nmen) ngl tidis conju

3D-ME, pariigle &Zefhér%lg butpticlgize C@Iabecmﬁegreé@sfqﬁ%@dsgweg raérespplace

ve been, approved for human use, and incl ude
Pam%ea@we&rem i) SF‘??@‘id bm}ﬁrqrw@rﬁeb%ﬁre efrtynBicdighescafterifye, which reveals
a mebh phatticRSdigihen ﬂNH@ataeﬁar?(ﬂ@% s44ag rrrauepa e Bh@etkNOFR nm, there will
0 CO

d m xture at es
geﬂﬁ%ﬂr Dot R B R g b b HRapor: R 3Wh by ber (e.. >60%,
>70%e186 %2 p PO % V@ andre) &@ﬁhﬁpaﬁﬁcl&dﬁll%%ﬁﬂ(eteﬂ)mtﬂfn&d@ﬁhge HPD%.
nmeni ngococcal saccharide(s) used in the invention can
be fromone or nore of serogg®ips A, C, W35 and Y
e.g. A+C, A+WL35, A 5, C+Y WL35+Y, A+C+WL35,
A+CHY, C+tWL35+Y, @A+ s preferred to use at

| east the serogroup C sgeche ferably to
use the saccharides g, ] and C
The MENJUGATE(tm and ' jse a
CRML97 carrier protein, [ wal soHbe

used according to th i on. The NEI SVAZ-C(tm
product useg_a ' and
this carrier he

i nvention, a tpxoid. A partijcularly
preferred carrifer ca
conjugates is\protepn D fpom ichis
not present

vacci nes. Th [ ugat e may
conprise ful ' epared from
nMeni Ngococci [ [ nts of
full-1engt [ . Serogroup C sacc¢hari des nay
be prepare [ ins. For

ser ogroup ast 50% (e.g.

at | east nore) of the
mannosani Re re the C3
position. a sacchari de
. protei i.e. excess

protein)\and 10:1 . e.\excess s cchar de) may be used
e.g. ra : 01, en 1: 2.5 and

2.5:1, {or between 1:1. .25 1. \Adm ni strati onllpf
a conjugate preferably results \n anlincrease in serum

bactericidal assay (SBA) titre fior the rel evant
serogroup of at least 4-fold, and preferably at | east
8-fold. SBA titres can be nmeasyured using baby rabbit
conpl enment or human conpl enent} [ 96]. Conj ugated
pneunococcal antigens conpri capsul ar sacchari de
antigens from S. pneunoni ae cqnjugated to carrier
proteins [e.g. refs. 97 to 99]. It is preferred to
i ncl ude saccharides fromnore than one serotype of
Mult@fllprﬁ@mwmogeuc AeRAsitioys of  pol ysaccharl des from 23
dlfferen as_a

LR RS oBlulh 5 b HPGRonEEaER SRHHIT one or mor
nOH-%Vf%lngfms tsqrrqtayﬁp Hmlt[v]a[b@] vadeores.eRienndre HBRY emi‘@m{ tm include bacterial

and/o%vgg'l] zﬂrﬁg% T%g@%%hg?\gg%smeﬁﬁvfgg% eagzgdcréﬁlgr 0 ahe mven’tlon include, but

menmﬁmmvd@ually conjugated to CRML 7 by reductive
of each saccharide per 0.5m dose
(Elg(ggﬁt &géPﬁlggﬁgg) and with conjugates adsorbed on
‘ana%ﬂmmmtnundpﬂdsphate adj uvant. Conpositions of the
i nvention preferably include-ijat | east serotypes 6B,
14, 19F and 23F. Further serotypes are preferably
selected from 1, 3, 4, 5, 7F, 9V and 18C. Antigens
for protecting agai nst neasles, nmunps and rubella
vrruses are typlcally live viruses, as found i n known
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I nfluenza virus antigens are described in nore detail
in chapters 17 & 18 of reference 1. Broadly, influenza
Woi2006811328Ci nes can be based on |ive virus or PCT/US2006/014240
i nactivated virus, and inactivated vacci nes can be
oDaBEMOHs WML (B! Which nRP bk bithef LEMTart wiPH oMl fibf@ap)
surface antigens (I ncluding hemaggl utinin ang{
* nelrepaiiti A agey (H nfigeiyses used to prepare the
oV & s
e oGl @ Mt Bda) Soe L RRE sBloh AR e
*f ripaativetad polia vruséBBON. In the current inter-pandenic

S SRR MR e B e B et BT e

e aracanjugatetl etssaracoeniegstidis eerogrpue Alcapstitee sacokaidei (Menray

al so _use, vi,ruses from.pandemc s Lns {j.e. strail ,
o A R N D BT TPt B0 Rl Bpa w3
* popesnptgaed Nalseeriavauiieditds sabdryupd\capsulas salhakieMert15)

H7 or.H9 type strains (in particular. of influenza A
'viar(ffélﬂu,gatgﬁggf%%oﬁgﬁzvé’e(’/%’ f%@sqlgﬁsa&%(&% c strains

o NeymbmleRmirovaltiged or may be based on a nor nal

Jrival ent. vacci ne supplemented by a pandenic strain.
THETPEPY (ERZ8"8 us may be a reassortant strain, and

o meyrubelkevibie afitigehit ai ned by reverse genetics techni ques.
The virus may be attenuated. The virus may be

*t hPFECAACECLUASI ANEE  The virus may be col d- adapt ed.
o Wiarinfiehazngiriilihtibenal ent conbi nations, antigens can be

conbi ned. i ndi vi ly.in ser.ies, t .can be . i
More i i e v iR “RigEs Frbe Bt eré%&&v‘@flg 5omLipaliqey of antigens are
particDEBy lHBfégedvacci ne can be made by a process invol ving

ser.ial addi.ti f S ., T and P antigens to a
'v%@?{l—t"(}?mﬁ?p}gﬁ&%@?ﬁ%’vﬁ% and P antigens and then

e C Ombiateinhgactines: HBSWD-8nd t he DTP mi xture. Antigenic

copponents can | |ped in any suitable order.

'V@é@%ﬁf‘%@}eﬁ'ﬁﬁwéﬁanus toxoids are included in a

o C EROShIEOAcAiest HBVLDVEPIHBIHB heyr-purey pr ef er abl y
conbined with HBsAg. Thus the

pre-m xed bef or.ewgei ngi, )
°p SI5f AGHES _X'rpt"i O%'HIIPI'%Y'VGS conbining a first
o CqIepRaRht VOSRES: SIBVIDHBPARH\WIEIA- MHeS P/ - SOTPORRNIPY -MenC.
conprising both Dand T antigens. Thus it is preferred
Diphthéxidi®goid ([ID°¢i9di¥@6beDinl moe@MIAEM chagthi 53 b Mear&3b 1. Preferred diphtheria

oo RIS VSR PSR By St b

growing iCléipbtheridd ir fiBWHIC orpionetg. Fstoamaliiry srelLinggoudt &eFenton medium),

whiclﬁ%lg}:/ E%éﬁ)g}]eﬁegtgﬁqu‘%g&gme Vﬁ?( rﬁctgfg)ggf&)l% f.&)?Fod .d%gjg{e re% eernt, ultrafiltration
and pregipiitgeens The tondided aateciohpaynthan be aeatédiena brwces rbinpesing sterile filtration
i B et c | . r ' £ (e A

i BT SN XML, SLBBLDET] BRI i 00 o
examplacthg MEB SCrupplies o SPiphtberia Tovopd dvdsorpedeThird bitgrnational Standard 1999’
[77,78) SHeRX6htaid d6 PUT e RRERS AsOn EREndtU GBUhORU systern, the “LE unit
.. involves conbining a first conponent conprising SHés}Rg

(“flocleting, uaitsc g% dhe chpen Eatcubaing doss hds Befimpd sasdth@wmount of toxoid which,
when 3ixb@ 8t JRUSteriatiofal PUKE 8F hfgtokiq, HoBucds s i ? flocculating mixture

T- Pw conmpaonent, and then to, use this_conponen

D-
[79]. For Progplon e BOSs 88 Tt "oy Eoido RI2RHSR. ayich contains 300 LF per
ampoald] bR Alko isBpplias Ve Usti Mtek i@ ok RISTEAJORS B F&eDiphtheria Toxoid For

i.nventiagn, thi.s alsq c be added_at various stages.
HOCCWB?‘E@?SF 3?1]a‘?‘|hlf1$1b%‘ﬁ’§a‘% ?q% I{R5e2BRAE- corbi ned wit h

adj uv. before bein sed.in the, processes o he .
TetanfiE RNRNIE) PEGlofe it dRE 9 Shahies 2 P EERFRIS fabrslepigd ftamus toxoids
are thacks prapedtdtly fdrmnidoiyies@datmead] Thandtfia) tbedidroan el stgained by growing

used in the processes of thejisgnvention), but it is

al so possible to add adjuvant after the antigens have

been m xed, or to add the antigens to an adjuvant

{e.g. to start with an aqueous adjuvant, then to add

antigens, either individually or pre-mxed). As

—~ e o g, o I T
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per particle. The gpl20 was able to folds into its

native conformation in the fusion, and retained its
woizelegs2al activity. Simlarly, HV gp4l epit epeaShawemi4240

been i nproved by making internal fusions wi th HBsAg,

C.tetdh? Cint%tﬁwfhuﬁiegﬁlnp (044 NLagRhf néaﬁlmlz%d' Ho%eﬁoaz‘ine' E‘&sgln) followed by
i popr ot ei %ﬁartl cles [103]. This approach

formaﬁ&‘g’@d%é@ﬁm{%tedﬂtf trafiomafdaprgaiptiations Theapaieriah é’éaﬂ@ﬂ@n be treated by a
procefs@&ﬁﬁﬂrﬁmﬂgfb@énl@ﬁldaﬁﬂﬁ%nd?ﬁr &iRlytio. Gty AR tHPdl@Eérﬁbe expressed in

antl were | e HBSA sequen
mte“%ﬁamt? patts (HD Eszpr 'ﬁ?ﬁ ﬁﬁ?lﬁé%pm 169 e d8unes dprq Adsorbed Third
Interraio@dd Stan@ﬁﬂ@OO(D TBRIRE], Wﬁfeﬂ@ﬁﬁt@mls AGRTU P& aSnpo%f B85 eRel&mative to the TU

0 rotein.havi
systoip e R i B R i o BooT e’ FRGRUTnE def LiscRlinskas the amount
of tozoiflushioln what eiixednivith dddsBgemdtehar Bac a)flﬁﬁtdmop’rbﬁuckh &n optimally

I N NI R G U e e —

Reagény ffori Tptammns Topenid For Fv‘lhc:outatlbin @egi [BdLwhipbcanraing 0rIctpet mmpoule.

is fused to HBsAg. Reference 108 discl oses a fusion of
Pertugsifeantgee { #i nedn reegjthon calfularhéwita rop zo¢ltuéar ((aPY m&elitlar pertussis antigens
typicagffyq%%é_ fhe Qb o 5n\é@ﬁ(vaté’(\f13 gpl tus?zrs efs | W%Bg%?gﬁ R Gl ?ﬁ{lr gﬂe‘féu?s‘i"s antigens is

nm si ze. The u resen
well @P&P@Pﬁlta‘ﬂ (antspyehrptar 71 ﬁ|r¢fe@§@eewm 3 nigmpabe petainad by heatrimactivation of

phasel Isculth@rcﬁfg}fe@tumJ lQukRayMg o Q'Ptzfﬁﬁg@f{stcan E@ bfpr@s@&f Ra6frdafional units (IU).
artlc 61{1' suitable for fusing agg uences W th

For exppplge FYPp!iespthgs e Jmefrélrlem\é eisRasstianV accine’ [85],
Wh1ch/d:ds{1tla)1ns 48] TasS;eD ehing 18R 22F, | 'aﬁﬁ@oﬂé cltARdpE idBIeOM Rldesidue of 2.0 ml aliquots

H vV ens HBsAg hybri ds incl ude
of am Gfgts sty YBh sORReq 3P S6PT0 L St GoAISEUTIcRg R ent © 180 opacity
units trherreodf ha QRF.. O@mity Slodndard) tiadied padch wighd Nt GPM/fﬂ)Sorensen s buffer pH

R a_subuni.t of
7.0. A IREROP A o eliorite 2007 R PPN aBnagpiiay. 4 0U may
be abOlItdI IUE eA dv8dme pertiBsia adti s Cﬁpﬁﬁl&&sﬁf ini iascilNANRc1O@ pefirtussis toxoid (PT),

ﬁlam%%:ugrli%@ma llrltétﬁ]} / 1%&5& Yatls X ynpo:wgl; us; %P qﬁﬂﬂP{a]ﬁ%ﬂ ﬂléter membrane

proteipheard ﬁ@brlaQ(emﬂaggiuamwss 2 rapdn3). HheGavemtion pedfdrabliFaises at least two of,
d pfefé

and pf; Qﬁ&/ 1) tﬁrgfofc gz?gl%lﬁgﬁg a?clﬁé?z % I&&?th%ﬂtt ﬁs?fg{kﬁ%&?e\{g? Thise three antigens

are pl@fetr@ﬂmpmaredf bycsplatipp rfrqnhel?mwm culpEs grevoh an enaglified Stainer-Scholte

liquidPmbdb&l PR 440 KIAN1 AR HRCi 3 c
T m NANP repeats and théa'ﬁftegng% ot ghel t%g[é%ﬁl%ﬁe&llh%ﬂﬁ@la{e%%? adsorption on

hydmémpa%tes%e%) t‘?ﬂheﬁ%) perfagidp g8 et FidraRlegl drom s asfls s gt Bgﬁatment and

floccul @ioh (A8 ihedatidm hloridae ’Iﬂié 8seROEdnl Hérbuﬁﬁemgcesé{\b@&mmatographlc
ornms particles that include

expressed in
sndiof PREGEACEY 1 PRy BHALBISON 151 R bHdBREIPIRbiE Ghromatography, affnity
chronpare@iahg . anﬂl’@zﬁ&ﬁﬁhﬁi&ﬁclﬁﬁm%&a@ﬂﬁ Pdastin @sn b8 pﬁﬁ@edl By ion exchange
I oni ne

| COI’] term nus. net
chroml\lpérad)ug OB) a’g?%a})hefl fn%\tg sizg gexglusion  chromatography. FHA and
pertactio mayshparciiedgyidi fohaaldéhyda wrinotoask dsco2diflg 80@e ddvefifon. PT is preferably

s AT PSSR EED o e Re 35 g e

detoxificat@nyprogedyrerthe PVahayThe a Asmart PGnn vepelt értzysate Retivit$has been reduced

L T N R Er —

pertusgig apiggeap éﬁ%@lqﬁtﬂg e(‘B@@Seéhl‘smlcﬁgﬁmS 5 of reference 110):

MVAPDPNANPNANPNANPNANPNANPNANPNANPNANPNANPNANPNANPNANP
HepatjgsnNargeNERPNArosings are disclosed in chapter 15 of reference 1. A preferred HAV

compEHNANNENANRINSINN N X, BN R INRNY A DNANNAY KM Ve d by formalin treatment.
QVRI KPGSANKPKD

Virus g OIEIOR| ERVEREBEX A INSRAPING/ERICP s suph pY/MBAESRRlls. A preferred
TRI LTI PQSLDSWAT SLNFL GGSPVCL GONSQSPTSNHSPTSCPPI CPGYRWVC
LRRFI | FLFI LLLCLI FLL -14-
VLLDYQGWLPVCPLI PGSTTTNTGPCKTCTTPAQGNSMFPSCCCTKPTDGNCTC
| PI PSSWAFAKYLWEWASY
RFSWLSLLVPFVQAFVGELSPTVW. SAI WMAWWGPSLYSI VSPFI PLLPI FFCL
V\X/YI Th| S hybr| d ant| gen can be expressed [ n yeast,

P~ 1 N R 1IN A
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chem cal conmpound which is present [e.g. see chapter 9
of reference 111]. The invention can use any of the
wOhy@viozszele” or "phosphate” adjuvants that arePCm/US2006/014240
general use as adjuvants. The adjuvants known as
ﬁmw Y. %ﬁ:ﬁ;

HAV sﬁ%ﬁq@ M7 g‘e'ﬂtglgff%hd@R3 ah )églé %glé%%ﬁ ?l)}é* E‘élﬁlégh be grown under conditions
that Rﬁmﬂlﬁlvaﬂal wrasrths The Icle areplyeadh r@uﬁwtbwwhmexsuaeensmu@h be purified by
ultraf‘?t%oQ%n& & ﬁgﬁﬁéﬁh&gclﬁbfmﬁtﬂ f) B.mula AlQ(OH), can be

di sti nguFshed from ot her al um num conpounds, such as

H.infldbi458 Ap8% QX}%J% 's&%hﬁi&@ﬁlﬁ ) cBYj u%e&w A& @ficlotedin more detail in chapter 14

Sp ectroscgﬁ artl cul ar presence of
of refgrgucsrip g gvlan safe@eéﬁmcoamatsd ks seae%wewra@roréﬁr to enhance its

immuA&dRicit}, 0pBaidll;| ﬁlh@ﬁ’ﬂiiﬁ‘h Y abus’ @brier rdibind Ren 86judd@ Abduding diphtheria

CE g al unm num@? hate!' are I% cal IX al um pum
toxoich GRYADA n 8p e e Bl CORPISFnIRG SQRwIp B meningococeus
H. znﬂﬂéﬂé@@brcﬁ&n&)ﬂof a&t&m(sl togoid a’![‘etmﬂuauﬂkdi& ds ehe/pfemhadamer as used in the

sul fate The [ eC| tatlon
prodoF PNy | SIFReAn 15 GG bk CRCUt Pa e R VAGFE & b capsula
polysgckaridpisalgi ayandgeh Ibtmmde, dohﬁlmge@e aetvaftedsaab@tanﬂejto am adipic acid linker

eSO, 0SB Eo by, AERSGRR e i,
then rQaczmg H;tdnﬂmyphdsxpﬂameﬁy wéth aiganlissexaidcirstregoteinoifhe saccharide moiety
of a }Zliagdoﬁfugﬁean I s%lelgtf?lg ?neﬁlg{lll r@lﬁbogglggﬂﬁyﬂfo%ﬂh%{ép@ﬁg% prepared from
Hib h@éﬁr@d and/cz060@)ayi weprsce Jragmenisr ek efflidength sI?Rlﬂc Gonpgates with a
sacchﬁYderﬁ&x Srati& I'QW/V% &f bert\%en 11§- He. eﬂ%%s B%éﬁ‘} aid 58! @¢. excess saccharide)

ratio of an al um num phat e adjuvant w || genera

may e Uisdt (veetitios Betzieen 1: Da andpﬁéf #damtips Herer 1928 2ahd 2. "In preferred

conjuéatg&, tHRNKei BRI 18t bE§RERMBIAY tOeRROprdtein'RSetldd IFBJSnand 1:3.5. In vaccines
hosEi/hat e wll %Hglor al |y be anorphous, particul ar

where tgfan Ejmfg th as4n antigon g ?SC%\F% ProLety thea tl¥e weight ratio of

sacchaidel tpltatter ptdiéth bl Behood @y @ﬂf@%‘ﬂ&ﬁ@edﬂ 1:0.3R04 A1 [8TDAdfinistration of
rati o between 0.84 and

the Hif conyughte preferably qoHitm M@%‘?&# By © C%ﬁ%ﬁfﬂéﬁor”@f p&15pg/ml, and more
preferpblly il g pindf #nd tHaspiaeahe sihaiart @raptaifle tehgonpatiidshdlds are i n
the range 0.5-20 m (e.g. about 5-10 m) after any
Inactigated gelo adee vptdin (IPVhes AClosdd &l urire diataj) hosghlapibe 24 sof reference 1.
Pohov1ﬂ.1\§§s.r 1?112)% Ye %lvﬁtﬁ %eﬁ gul?lﬂg aqg g{l:)ﬁe?erpefél &H&%Ms%suat V% cglfl line, derived from
roxyl,
monkswb@tlfm Mem)wll@ ann mmvynldret}yelmnuitgred mnm@a@nmnAﬁmpwthomlons may be
purifiéd! qlsfh%n?e% g@és' QlﬂzhOfas rgaghfiton, L{ﬁﬁﬁtrgtﬁfn pe[n%p@ﬁfoﬁﬁtogﬂl hy. Prior to
sal t itation. PZCis also altered by changi %
adﬂurﬂﬁ@“%#&éﬁt%ﬁt PolpVEnses TSt b duasHyated, japd dhip gars B¢ aehiygd Dy treatment
with &ffﬁ&l@el@ﬁ@%ﬁ@hﬁelmsr@ﬁ @e dhsell B BEECDE Bifecypa i 'pBEo@rus The three types
ffer such as a histidine bu feraé“&‘é kes PzZC n&
are sxglggli %r)d capse idenfical HEFETRR byt thex are ehea ]ﬁ(gvef)bd fgeent and infection by

one typa\do8d A& rprdwétlaggﬁmma&tioyl Hateerd IPlz@l@éfokbelsfé&eed 4o (seahde poliovirus

. 7.0, .more p. eferabl and 5 e.g. .abqut
antiges 1 ST HCEHOS DY b (o IEIO uB) polyiBR e 2 (cs. MEF-1
strain}; QAP @slidvian Bipe Bh@. d. Susirtt stainePhecdnised fire Ppréfeifablgr grown, purified and
inacti&%%cgirﬁl?vga}ag?gg? grleo g)g i Stg%dd n%ewg % a{lllglr L\%le%ggu% ¢ for use with the
invenpdwo § pilaatitees 96 IRN renypicallyregpressad inythe tIRUT Ineit @ind ‘D-antigen unit” [88]).
pyrogen-free. The al um num phosphate sol uti on may
Conjugatetl udenifigoseccatj usigess plopphatepsilansaehgidepraggens frm &V.meningitidis

coi 387 S0 5L b 00 0a M SEEHERAE o ey apov o
humary ge, gnd aaohide MEDIYGATE™ ¢8Ut Mﬁ\ﬂh@TEC% ap My $AC-C™. Mixtures of
conjuf Q&N O GRIQREIAE AN EQRBGRNDS, aél'] %d Qxfnxt%?éi' of r@oﬁﬂ%&@é f8m serogroups

I's preferably in the range of

0.5-50 nmgZm , 1-20 ngZm,, 24@ rTngd) and IS nore

preferably about 3+1 rrgzm. The presence of Nad

facilitates the correct neasurenent of pH prior to

adsorption of antigens. Al um numsalts can be used for

adsor pt| on of any of the HBV and non- HBV ant| gens.

o o o o o a - a
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For HBsAg adsorption, an al um num phosphat e adj uvant
is preferably used in the form of an agqueous sol ution
woaowhiigh2s HBsAg i s added (NB: it is standard t 8CTAR2006/014240
t o aqueous al um num phosphate as a "sol ution”
A+C+69lffj39-kfg|3‘aveo&eﬂ 1‘%}5 et [9@@3? 50 e, ové’d ﬁWZOGSh §s S0y MENACTRATM
is 1 nsoluble and ornB suspensi o preferred
produgty Tde| meringdsecagl @mch@nﬁe@) d§9‘l§ ae dhe emten%orr @éﬂubﬁ efgom one or more of

serogx%G;?tCRnbr W1'39rhnart@' ngAGr@S%br@Vl&Bshs&meﬁme%tﬁ VPIB5+Y, A+C+W135,
ition of the HBSA The concentration of

A+CH, élpLVtSHSoLX t”’o“caéﬂﬁi3t5rt¥nhd$ pqqegt&s% yse eaplne jerpgropR Erfageharide, and
preferdblgl & leeqﬁéﬂsaccﬁarmeeffﬁﬁrt BethAbBer6RBERNAT &ldi ONThS MENJUGATETM and

Two preferred nents fo
ﬁf@m%%nt‘ ﬁéoada?ta e&%@g\@f” CRECT RO B %a%n%mf'(r £ glso be used according

to thetthVeallnemEjTHe NEmnwantprocmenweg eltagmlartoatlu RhdePprotein, and this carrier
i.de a rival ent T- .
can o i, R AECo DAY PEFRGTORE A S HISHAER o @ERogHly prefemed carrie
protela Ifmrnhmmenm@mp&@tmjagﬂtas\tamtoﬁam Pifesnmékiefitidng@d, which is not present in any
ex1st1% ng%l‘ﬁ\éen Sonj%ate Vg(ltctlli[lelgﬁg‘ht Osa%c‘he i 21\/@(}% %n‘(:)%taﬁrlg CaOrI]I u&g% may COIan'lSe
full-lehgtht keechagidep@n emetﬂ:red'l' frese nwomgocmemt sty 1hamy v‘anplmsfragments of
full- I’ ECSani. & ec %a*&&é’anﬁ&y R BRBAkd 'fbef gﬁg&f OAc+ or OAc—
anti gen or adj dvan onen I'S ‘used during
straingygfon fSefoguere Aopacabarides raefekel YSzétleasaﬁ%%y(etgr ameadi 0%, 70%, 80%, 90%,

95% SMnbfS B Ghe RH%H&%%% re ik Gfd @ﬂac%?ﬁ@&ﬁ b {h@ @3 q;osﬁlbﬁ Meningococcal

I nventli on I NnC de one or nore maceut i cal
conjugaesy ER (a ;acab?@ﬂetpr%% i1Bf® AV(Y) C o tsweghd 118 (.g.opicesst protein) and 10:1

(i.e. ektesg §ac@1'i£fd€j’ 1Y teQusbd €leUeRiod bRRESH AL ahE 8]1, Batkvken wcét and 2.5:1, or

betwe\m}“ 3 Rod) u%gﬁr%@@%?sgrlgggb&{%%g}ﬁjg%eﬂ O@%@lynrﬁ; rsen]rct grrl Enecrease in serum
bacte@amessapl(sm) \Mtﬂe|foﬂ eReeRlhit sb@\gﬁm of b Naxkied-fd1Y, Aid preferably at least

d f bl
-folﬁmetgﬁs e H?‘Eé 4%&‘5‘% et oF BB gomplomgnt 196].
r of 29 lalit .
Conitfbled i Bgrgeds el e Feuo C%Pa‘rﬂﬁg% oo ety 1S, S preumoniae
conjugaiess @ccabyer\paateing §. g.anfs] 97 99]b[ttls edgragodseiudeataceharides from more
[ never.t hel Lef st f
than bt Sf@ROBE SR FHiad ShERRPEERATLEharZATRES 53 YRl serotype are
widelpufédras arp ctounheateavqghoeqo Ivmhepd@mccénarlda ffomsbemeefneﬁ and 11 different

serot)}g&?{ Ft‘oﬁ] it Eﬁ’n%}ﬂ? e ﬂﬂp%lPUéJt é’@ﬁssﬁlﬂ' nbsléthﬁes (4, 6B, 9V,

I trat ers w
14, 186c 1 Kieancs P hwith cadmpachurige. mqlwedupﬁv sPrieeshnge §iRNon by reductive
amma@it)nt\bﬁh Qﬂg %?Eé&lnsa\/:\éﬂahdeg BEEH. Sl Mo£q4p§toi’v§§8tg§e 8BANAd with conjugates
5, nor e % pi cal % bet ween 5, far .
adsoﬂaetst %wlgmawm Phgsphase adjuyant drPrepasitigng of7 thg invemEon prseaally include at
least RfotRe 6BNVENDF afd I3y, FuhiRdr@totypet A6 hhdeadly séiefedfrom: 1, 3, 4, 5, 7F, 9V
justing t he pH of the bul k vaccine prior to
and 1 ckagi ng. Conpositions of the invention are
. preferahly. sterile. Conmpositions,of the.invention . .
Ant1g%|tse{0é rpgge%mﬁ o%alﬁfltr lgazésﬁ:ﬁjtmgmgs aeg mﬂ%ﬁtﬂﬁ vhrélse§ afe l{_-)a)lca‘fillyehve viruses, as
found(ie Ikdmtmmlonouhdnt anchtnshlamd&ﬂmmaaﬂdmeé Nbeslesl 0, vaacides are described in
more I%r’et\e;uelﬁlr a t{ej:lrr 29 6)? é eg%ei 30845 Ix%pénn?OSIaEcllror%Sarg {qeg h%gd in more detail in
chaptaq%oﬂsefpanéeageﬂuhealawmle vaediagsi @k slebgibpd ef emc&bldystall in chapter 26 of

refereh%ts \gregg%]% {Hgaﬁes ¥1gt%sh£e)[?ahg§ %gl,u%?ﬁléfﬁggerp émn%?nt;te gc]]tvl'/]aﬁz; Edmonston-

re o ndal “vacc
Zagrepr 6dM170mey[Kbe; ADSUis pewingrod-1Gi Sharmh@ltkﬁldytcaﬂﬁea&m@ez and Moraten

straind mesméﬁ%aﬁx?dﬁcfor %F@ﬂrsUE!&a?Indr@i 0 Vg?%lcglof?ﬁl Q'ﬁ{t 9tPa11'1§1nclude Jeryl

not readi visib SO t I ne era
LynncBRE 488 Iafﬁb%mﬁl@%if@s Suibbn; bepéngrad- %Lenlngactraﬁm@ult%xamm Torii; NK
i nportant when the vaccine is packaged in nultidose
containers. Preferred antimggobials for inclusion are
2- phenoxyet hanol and thinerosal. It is preferred,
however, not to use nercurial preservatives {e.g.
thi merosal ) during the process of the invention.
Fbmever the presence of trace anDunts may be

T~ A o M 1
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thimerosal. In sone enbodi nents, the DT m xture may

i ncl ude 2-phenoxyethanol, but in others it is free
woOnewihs2k t hi nerosal and 2- phenoxyet hanol . VWheCE/U82006/014240

trivalent DT-Pw mixture is used during a process of

M- 46I gelZL YE PIth'e %8% Ifyrr]lﬁaﬁl"pQBFf rafbé %%&mﬁﬁ%ﬁéﬁ%{m are the most

ncl u ng manu

comman| weRriGe RSO IR Soue giowe 6P reduds: JeA277S; Matsubs; TCRE 19,
Takata QR @h PRS3aMckd THS RAbYM B8RS ieqhd® ortnbh st¥ih used in the western
(water for injection). The concentration of alum num
Worldphosphate in a conposition of the invention, expressed
in terms of A3+, is preferably less than 5
VZV @glgﬁ@g for progegtlﬁ@ pgﬁmst ngcl;@p% are gyplcqlllﬁ Aiyp virpses, baqqdeon the Oka strain of
the viEQMCEVvaeihed Areddes@éd FDmRLdetal iA ¢ Q8iof tedistee 1t he
invention is preferably Iess than 200 ng/m e.g. <150
Influef®d Wus shligbnsayé dbscribddl i MBYerdetailshMhapi@ysnt7, &eldCof réfgence 1. Broadly,
concentration o Bs Al ﬁn a. conposition of the. . .
mﬂuepmv(%msl%ﬁcn?eg CB]P ¢ asgg 89 1v<=e ggust ?{dﬂacélﬁa }/Wlls, 8ncgmag§/§ted vaccines can
be basaj/ ol whelb@irng/ sglit’ WAl di‘g)/nr[iunﬁsél@unﬁ@:b rahiigeas c(mc]Adlng hemagglutinin and
con tion of a ut 20 ng/ ol is.t cal
neu1al§lgnﬁ§a§:}t Efg IVéI'HSCOS 1:I,IS Plﬁbgr | gﬁﬁi 2)1(08}1’1 S Ic%rpge oon\%nogl er on eggs or on cell
culturg nWentino rstiamst fopi mﬂheqza aviruse ggdngd Ofrbtg/ sdasorThe season. In the current

inter-]tgaﬁﬁ&ﬁﬁ gﬁ%éll ?%c&fxesttgﬁ g%ilctlﬁ) Od)v? ﬂ\.{eﬁi%gr%}%fiﬂﬂf@hﬁd H3N2) and one

influepgg Bosten, oﬁnémlﬁelpmtavacolm dret opicel: Ahasnveion dndynalso use viruses from

pande?rﬁ@@t?ﬁﬁ [iQNShs HhEhitRYIRNd:-Gfe 'r&lﬂiéﬂaalnhXh@Eén‘éﬁa? Rurdad population are
3:1 (neasured in Lf units), preferably between

1mmu201@g1$alyngalge)6 sqph asnd2,i BS. Mg er rﬂ%{;l@)@éﬂﬂ sjrapis gim paifigila of influenza A

v1rus)C§{cﬂ idtl@dnzR @AdcHiRS kot p@ﬁﬁe‘nﬁ@ Btrdiss H&EBb mbAGaRnibr hay be based on a normal
east | U ni; ere acel | ul ar

trlvalg%g gaégqlssggﬁgm%}g by 3 Hzg}dgmw s1tramt "yl" ¢ tdlupgzaydrup, By, bg 4 reassortant strain,
and m29-h4%e Bl bbtaated by r@%@%ﬂet&k@eoﬁﬂﬁu@o TH¢ vikGs BBy Be attenuated. The virus

' ...d Th b
may q‘%&%@ﬁ‘ééﬁr@aﬁ%%ﬁﬁﬁ? watésem? BitPions of the
t t l.] t
s AR i SRR HELLSP S A o ey o
be pm—mnte;zlmndealdﬂgd wgethaaﬁbr SO0, il 4-valtre RINDHBsAgfva¢dié can be made by a
proce%nik{/cg%ggqgr@ﬁ '&gcﬁn?ﬂ' of ﬂ?sﬁ% rﬁ' a&c? b %1%? Shis td: elt épﬁy ﬂre-mixing DT

con ns a
and Ppuyigens alﬁbmeracqrylpemg thei Hﬁsﬁg %nddbwﬁffglmlvi@lm t ypl cally
_contains about 16 DU/nl. For a type 3 virus, a
AntigemerpeBpaneni ceny i eumlineddn Arssuiigblageder. 65 DU/ nl . The
anmpunt of a neni ngococcal conjugate, neasured_as
Wherg é]&ml%ﬁqad@d ey st 9r¢ Arclpdedt igea pﬁqx@gﬂlql% of ¢he invention, they are

prefertaMQ |p€@}nlubédtb€fo‘f@@é?n§c@ﬁlgne’€5mﬂ¥HB BA g f0fus 8RG0S (ﬂ’gfl@lﬁpentlon involves

Comb@g&%ﬁﬁgf g%npoénﬁﬁégi%gggg %@*ﬁ?gaﬂﬁ&n %e%Pﬁmrﬁ%garﬁrcgmp&mg both Dand T
antigdny pTaalit 3 frefere® o dseanredfixgd M-T fc@ﬁlp&&@lh "BRY BilvyIpet. component can be

Copposi tions .of the invention e
used {ofHR TG e HERidh €51 15 G0 B coged M dsaspamplp o wivalen
D-T-HB 8ndontgpones. Wisl dn bleernumde,r Blbqftel-ntmed DeT udenpoodgniradan be combined with
’furthe\éar | a tl%ﬂ" %ﬁ‘? C‘ﬁltlil gc SUIa{ ggll%e ! na\lll 1%%{8}2 élalg 211gat cir%lf])l\éonent can then be
conmumdmmmdﬂﬁwnwaxes whi ch can then be di stributed for

admnistration to patients. Concentrations nentioned
Similarho waewrdiphthgriagakdig, tetomsaoxqid eidwhole gell peraissip antkgsgeare included in a

L

compg§?§<ﬁ1e ?%eéé}eﬁ% r@%éccg gﬁt’d é(ﬂPQ E}dées\ég)?] glgﬁﬁegtﬂ?{% ﬁgolt\;gs combining a
first Qﬂ’mp@ﬂ‘% r‘F})mPG@ﬁ@&Iﬁ%go‘ﬁéh afseernd ¢omponeRtaemarising D, T and Pw antigens.

generally be in aqueous form Packagi ng conpositions

of the invention After conbining the HBsAg and the

adj uvants, the processes of ihe invention may conprise

a step of extracting and packaging a 0.5nm sanple of

the m xture into a container. For nultidose

situations, nultiple dose anmobunts will be extracted

and packaged together |n a S|ngle contalner The

o Y a1 o oy I T
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cap, the contents of the syringe can be expelled into
the vial (e.g. to reconstitute |yophilised materi al
woOhereatiisg and the contents of the vial can bePCEMSY®E/014240
back into the syringe. After renoval of the syringe
Thus # ﬁsﬁ%?efe?r%d \éé] ﬁ%:e' a Blgrlﬁﬁgérln %n’? g‘?ve%&%bngﬁ Qﬁ&a?'ﬁggt?u&[}ﬂg ctggllgonent during
the proagsgss ef e abyeytidnocat ed i nsi de a seal or cover, such
that the seal or cover has to be removed hefore the
When ggpdisamtpinglided ehe comppasisionnef the ipisatien. dis plso pachkerfided at various
stages' thy91c§11}$ ya{dttﬁgr% wﬁlh %aﬁ%/ 'bbé?]g @oﬂﬁblhed RAth BGLVRkd Yefory Setﬁg used in the
t ached gh a separate needl

may
Proce%ﬁes %@% Il?‘@ahw £ehg t%‘é“@?‘?‘tl 1?1 aem%tre el é}%? ;beeahaisa@ed to aluminum salt
adjuvap@ Ebaford %@ﬂg QSeddih ehelPr8desdek Bflthe hmiefidh) it @asgeo pcﬂssﬂbIéQB add adjuvant

e 5/8 L. nch 25- e needles are
after éﬁl‘agﬁé%’é hﬁﬁ?/ BE Pyt gedP gﬁ?‘f CpRiEe} fo fmaB@flg néﬁe \‘f\hto ffart with an
aqueotgdjhaint, ﬁhﬁib@radal’uﬂn@efﬂj gitket @idividialy @F ptélﬁn)ceﬂmt[&ﬂﬂéi;cﬂilt&yl below, the

be printed, to._f |I|ta e, record, keepin Iun
HBs AR cdtiadtidh s BETHREY hbS HBcn AT ERRr Hoge i BEPHT phetore being
combipédmgbthefmntHB)‘élan@eammod@nﬁemltd y renmoved during

aspiration. The syringes nay have a | atex rubber cap
Lu“Aggﬂﬁ&npﬁwaerr Eisposable syringes contain a single

dose of vaccine. The syringe will generally have a tip
As wedlggs teingsusad tq erpress plsAigo thetinveatiom cdnrensedfto gxpressdiverid antigens that
1nclud@rEf:i Htﬁgg tde éﬁ@@ ah® ap{lcﬁtf ﬁﬁﬁ@é Xeﬁgcge Qlithfﬁuﬁtysaﬁlh' %Wpeptlicfe The non-

he syrln and needl e are separate y 't
HBs Agti;éqlt?é@fdméy ibg ipseredimhihy Hli%&&getfqmcw of Byt he Tuseb Epethe N-terminus or

C-terr®iiEbdhe BBEX g Biffudhce! Ubber is preferred. Preferred
syringes are those mar ket ed under the trade nane

It is knbwR-tbakse( ) HBYAE k@uang! t@ﬂ&t&&ﬁgﬁisrkﬁﬁlgér% 19 exploStyABBAE s ability to
used, .t he referred t

vi al.
assemfl i e indi FrOIRIS TEoF08s 1% BrErig s HISF BRigp 1o HBsag to
give o pmfﬁtﬁttﬁoq:@ntahéfmsm BSAnblAf ines paticlesPas idseableimative HBsAg particles in

. kage nto.a.co tal ner t he an t
size B GTRRL ARG DR FaPEoH G RN 7o PGP Hemant of about 100
per pactaricl targh 1 Db was ablel td foddsoiaro ivs native eonfabmedtod imittiehfusion, and retained its

blolog?c%i %!:tt\;ltyoguﬁl?a?l ?ﬁﬁ' 91 % g%pe(sths‘évé Bge%lgglgﬁﬁfeids‘t%fslﬂaﬁltng %ternal fusions

gens accr
with H@aﬁm’@md@n tfustonetrcteyn selffassembleslan yeest ko Zdom lépqpecvtei@@mgicles [103].
"Di sposable Prefilled Tip-Lok Syringes' or '10 x 0.5
This approgptn@asealqu:ga@n vhegll for malayip yagyanps. Refergnce Hiaigports that epitopes of up to

6laa ﬁ;&}ﬁ @ AhiBga Q[S@O%nég n W9 ?ns):rted"ﬁfd}t'h@ 8808 sBquen&D and'Hal the expressed
'y’ For Pediatric Only'), "an expiration

Only
hybﬂfb a%rélcle%\ﬁwlﬁ Fligihap gatiplY lmlaetq {RSPOTSIM 2Bl Refgench si0S> report an
protelﬁ' e@@hg 16 SepBat¥ bf H3-rhdiBYJuehsd SGhé @Rcﬁﬁé{b&%@oﬂﬁ&’pr@{ehn &{pEEEd as a fusion

proteltt I“ﬂéﬂylglg?% %f gl{elggﬁtggqp\grt% g\}e;p?‘g tlhlgzﬁ%;stg(:) >e)lgqu§—)hke particles composed
of Pfspatfueats HB‘sA@WRéﬂaﬁen&g €0 Dhisdlbsey %a{ybnd RNEghSIn, wigtle th): ,cirdumsporozoite

proteigﬁtgefg%gﬂtg)gg s/\b,\g c ée%gg gOgocr ngsg ﬁlﬁﬂ)tag%fn glﬁ é%ermma? region of the
mero20f€ smrﬁaes 1(maﬂetn| ofUt. aivdsy which Nnﬁdsﬁmmdrfogéme puaicies 0£20-845 nm size. The
in_a syringe t.hen ! e N ow a .
use Of;ﬁgf 5 St (_Rre%eﬂténgs Harn1 an 151?{18 ggflg 8?’?8 ﬁglglg Baérté%@%ﬁiv%rgldls therefore well
known ogbt er (e.g. in the same box) with a |eaflet
i ncluding details of the vaccine e.g. instructions for

This aptdashstsr partiodgrlyd evitdbles farf fusing  HiBsAgesequaniceshiwitht hesigens from HIV,
Plasm\égﬁt% ﬁz? éﬂu‘ﬁ Pﬂ}ﬁtﬁﬁzﬂﬁzt \ru%&t ?d}ﬁzo%% ﬂb%pzag% EP%sgzodzum fvale Suitable

vvarnln% q% tiron of renal i ne readi
HIV  antigeps ipie makinga SBs4L bytmhylmal@ﬂt envelaes ighisoporainePhY or antigenic

fragm¥@s BleRRk | e ¢ bdRink HINAS 1R/H6RBY Hay be based on
gmetoregﬁe R%éfﬁggﬂ g@ﬁﬁ%gggg%?g$¥§§houldgnot %2%% 4oy

frozen. Vacci nes can be proviggd in full-liquid form

(i.e. where all antigenic conponents are in agueous

sol ution or suspension) during manufacture, or they

can be prepared in a formwhere sone conponents are in

I|qU|d forntand others are |n a Iyophlllzed fornt Thus

S o - o o o e o S o,



10

15

20

25

30

35

the follow ng steps: - preparing an aqueous

conbi nation vacci ne as descri bed above, but wherein
woOheregiassds one or nore anti gens does not i ncl udeC&UsS2006/014240

conj ugated capsul ar saccharide antigen; - packaging

a subu%ﬂ' é% tﬁ@&éu%ébr%?oﬁé%ﬁia&eadt%e@ gfdsli)sj goﬂ% hﬁ?rm&l c}]egbet@een 3 and 20

a co at ed Sul ar ~sacc

arin
repeataqf It@NANanPVfoQ@ g@ ik p@d/or tbg)cmgg pw@ldg alhegC-terminal region of CSP
(but t}Jch%Hl{' hbi 1ﬁ89d1ﬂ£ EHleﬁl'al 12"ar§1n§ ‘3&9@?#019% @itd8lind £ FOr ex@mple, the invention

- pack a% first contal ner and secon nd
may ugthe anheem hn@yetaﬁ eRTPh vdnm ¢ontajper lRyee nOEiPN ddlpe Geerminal of CSP from

the NIEH4SdrIdRUES8te l POAN a?duﬁ(lefmm@ama—s 21@ B398 HP8iPE includes 19 NANP repeats

nponents are prefera form Methads

f
and the Fe‘?fﬂlrF@HPPea’ﬁ’&mM‘ﬁﬁlﬁ}n@taF’é% P6h tfb?r9%5 Hisip dheR-terminus of HBsAg by four
aminoGRAGROSH the Qﬁéﬂzof)orh&? of !Bi\H%Ngl WhedleRpewetidhl y@adtORTS forms particles that

i strat, tients, and_fhe inventi
incluch SRt BEm A RoUPa) 8 SfHipndh HrotelaThs SeohBredr i can thus, as in
SEQ PaiNGents, h@aﬁpafscbrﬁmg(ﬂ heN-shr@mue et ohine séseduen di)aMet-Ala-Pro; (iii) 189
. CO osition,.of .t.he inventi (0) tient T .
amino B O HOMIS TG L0 20 Aot T bl o o feiinagiym 768 or o
aminof agids PO@-390 of €l moem frdiheP falvgemtn NF54| €0) Argoati s (t) Reo-Val-Thr-Asn
. : 5 exnr c ) r : :
from W36} B Pk ST RORAE RIS HA%" Rl B 568 10l WAL RTS has the
sequenpgrgifeacs SEQ IDXNQ: hbdieteaamee i 0% Gee dsmFigimstSeofirefigrenee HLO):
atlent The i nvention al so provides the use of Pﬁ

ﬁ%&’%@?@@ AN PH%N PREERRN ENAT BV

ANPNAN

V@EMngEK %Eg STEWSPCSVT

%&%ﬁ?ﬁ%@ %??@Eﬁ e
TTRodM<RE IR NPT@)GK@M@

AFAKYLWEWASV
Rmemvgwp@ﬁewﬁﬂJsamG@mgmpfmﬁmpe@mnwvmg th
vacci ne are nenti oned above. Innunogenlc conp03|t|ons

This Igbritl hetige eai bé)ﬁxlaéﬁecplirefy&fsabisiﬁgv,eﬁ@aqmal&ﬁ entodingl SEQ D NO:15. It is

even or, treat ment patit
preferigp B 4R R pBlpinah PTG Rl PSR E Bt fas previousty
been wodpathi RTSrendolie plodudt nf eorekenssipmeat exfetnéd/ tohasV &R b ,$eAURIT'S:S ratio of
t.i - Ag GMtiter of >500m U m, measured 6 weeks
abmngg4ku§5%e first immunisation. Mre preferably, the
Thus 4 hsggfrl atgpgc uy eﬂ;}e%ﬁ'ﬂt '&v g)gl égﬁ)ac%l'g@pesgg ﬁb n‘n%m ng) Iri%I‘nS e or both of
these gutigens | reay be easptemelddum thenplobrpiels admrrheétf@r@lmjvomr&e co-expressed

protelﬁm{:}n ‘a'i)%rdéﬁﬁt% anﬁgén EXUIRBE usedQS 8F aETRY uﬁecﬁ&m iPa §aabiria vaccine.
(time O being the first dose); at 0, 1, 2 & 6

2 1 and then a third dose
““’J“”rﬁwt9 \Sﬁe’s ”s"é’g @Zq‘?’iy“?"'”h?%%me%r at 0, 1, 2, 6 & 12 nonths.
‘ModéeaMgipSiahis@ngudifig CHE, AGPeMd AF0LAH dbRriBeNdbalS tWHiROhEY can be used in

t ranuscul ar ection e. into t or |le )
muttivgfFof QTR Aol S e e TR Dy BR 1S st g elts. These
include ghp atjuenits kadwi he amatirun ihgeéroatkie amﬂeﬂmnmhm phosphate These names are

conve@@c%% g%%eggee%:i?tg# £ %glfﬁacﬁ%,%ggﬁ heéﬁler Kt Bﬁ:glse %egcnrlnlon of the actual
chemigdl wompomdoslsield isgol¢santdnfz, sesehiptérrfgofotienngbhidntte imegntion can use any
of the Qﬁ}%tléxi o 6r“‘gh§s§>8§t99§d quHFst % :%%e?ﬁ uEQQSUAdg;\%Ht‘Er efore

WlnIS

The a% uy pkﬁ‘ QSS"‘eﬁﬁrRﬂlu llgjdr ?dea rfa{rﬁjwraicq ly\mutnﬁmﬁﬂ%gglgﬁﬁ&@de salts, which

erre vacCccCl nes Va ent | nmuno
are ussghpesleast pagially C%@lliﬂﬁvéhlﬁfil@hn ionEhydeeide, whiyihegndigtrepresented by the

formufCARNOIL)] coclﬁ O ?ﬁ]%dHﬁﬁﬁg oftefl AYinuhh€ont Hf1€sdch as aluminum

In aqueous form I ncl udes bot h al um num hydr oxi de i
hydroxidg (Qﬂﬁisnb»mr@w@pﬂ%i 8PS HPIFORNT I8 Papisaey bysthe dseserreqoft @ adsorption
band A!1070MMRNOSRIAR ERoulddiY: 30902819D0ERE JcHapted b WRTTUN ]

hydr oxi de. Amounts per m: about 720 ELI SA units HAV,

about 20nmg HBsAg. Dose: aboutgl ml. My be presented

in pre-filled syringe. A pentaval ent conposition

conprising HBsAg, D, T, Pa and IPV. The vaccine is in

aqueous form It includes both alum num hydroxide and

aI um num phosphate adJ uvants. HBsAg |s adsor bed to

1 . ~ o R o o
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A pent aval ent conposition conprising HBsAg, D, T, Pa

and I PV. The vaccine is in aqueous form It includes
woabds/1ab2gi num hydr oxi de and al unmi num phosphat BCT/USZOO6/014240

adj uvant s. HBsAg i s adsorbed to al um num phosphate. D,

e oGPy By, DGR S BTN ROyt o

also cpusainigamhersalt exonnt; of ghibate (6@ i RTUm A SioKY B sphitesyhtate). They may be
obtam@@od&t flle@@ta &, taat e reﬁ&ﬁiﬂt c&ﬁ%nk'%%or@&ﬁfﬁho&o d%g precipitation

l'Tovirus; about 16 DUty pol i ovi rus;

mﬂuemyome qu@rqguoﬁ ytﬁ@tlggltl%mf Rhesnhate fgégydr%bm the s H;M;gxyphosphates

generdlE IRKE 2970 £A0 m&apfafﬁofuetwe%ﬂ osyaﬂdng@ Hﬁrsggha@bt@m;an be distinguished
conposition conprising

from gigiep Syheth &Y dbe Pfr?fe%f&u%foh)gdsf?w ot Fiic peiisie pgh AR spectrum band a

3164cad 'UgE ¢ wheh S atex ksl 20GRTY irdttid4bds nh@TR&Euiﬁ@ RakeuaehuNRRG:S1s [ch. 9 of ref.
113, HBsAg i s adsorbed to al um num phosphate. D and T are

adsorbed to al um num hydr oxi de. The conposi tion

The P}Z?)?/éléﬁde an H@%{ Ut rggﬁf raadblb% %eﬂ%%ﬂf@}‘%&iw@en 0.3 and 1.2,

preferablp Hteh\ee‘elnaO Boadi 812, ahd Imms tprdf2@blyl0 08thhuThd akmidym aphosphate will

generehlg/ ?rgy us Bar% Igrttly{ go@@%%ﬁ%?@g}s%lg?{%%ﬁggqgém% a%arétnig amorphous
alunmmmHl hydfowphwpgab ewitThBOMBS AgolaiD ratfo dwetivdew @8Aparke®, included at
0. 6mg|a P RRUSY *f'ﬁnl{np I%Hbs&) EEE \El'}l%(éﬁgfﬂﬁﬁd%ﬁ%?ﬁédlﬁ@ dTyﬂléal diameters of the

ncl udes bot 0 um num
partlcbh é@ph theaanggjOfra0Hm (e.0 abwer 511040 sty FaHSMRdseHThum
dr oxi de. HBsA and Hi b-T are adsorbed to_al um num
The F3 prhapiauphe iinyezsely 15aRdTiojthe: ﬂweesofi wostiuidon qfiphosphate for

hydroﬁfu SRHS tHO NHRERE nbf NYstinifonU dh tdaf /Aﬂomt;ﬁorp%ndmons and
east 60 |U dipht herl oxo I east ég ib
Conce{“é‘it’é’ﬁu fea%BnE 4o G B@P%é‘@h %}’ tpéetc;%ttﬁgo‘% o altered by

chang@ilthé €dnceriiraton offfrée Iﬂiosﬁ}fa&S%nsgmkbluHm (radae phospOig —hB&Agc':idic PZC) or

bout H, b-T,..measur S sa ride. sg: about
by aaing iouPPaidh % iR G TR L S apiay eAup g phosphates used
accordifig confpoireaittonowilf geidchdly aecd BES. ofFstwestadPl and 7.Demore preferably

n rQyi a hexaval ent conposition conprising
betwef“i’ﬁé% 8%§§va«$-€§?“q§§sAg D- T- Pa- | PV conposi tion descri bed

An al?l?lgn\r{jﬁ} Pfl%zsggatgl SBX]%B]F Isllls%d? g)?gﬁg%?g Old%?%?(g tgg ?nventlon may contain a

buffera(agyi anphosphdte or 'ﬁ]hlsudm@mmdﬁnalbgﬁer@,r bt tHissisgnot always necessary. The
I | a e

alumlﬁ’lﬁﬂ Aﬁm‘é%%}ﬁfé s&gfgﬁggés %e?%ﬁlgl e@g{:ﬁrllec' bagg ly?g%eiheﬁ'ere ::Tglleaﬂﬁmmum phosphate

soluh@lywmmqhzc&‘dfrw pUpORsOpHosRftceioNT - PYPIY taf éﬁoaqe%atwn between 1.0 and

20 mmr ?f@f&@lﬁy BeRERhAY 3lhgNts AR thb@NpreRMABLY abdd tONSM. The aluminum
raval ent HBsAg- D- T- Pw conposi tion descri bed abov

Phospbﬁtasﬂogmprg/ R s, GermpRiset SIS FHIPFIGE. 7 ReotfneEgaEREon wg thm chloride is
prefer@blmnugﬁtrﬁlgaw 0lves @ i3} higalee0.5- 0 end/inl) aLzolxag@mnmo &@¥\ml) and is more

constitu hilized
profey 8PP - (176 DTS 05 NAb T AGRRY FTHG: FERUEPIEpLof pFL priorto
adsor@tiontdf@ntigen® of use, and the |yophilized and aqueous
conponents are preferably packaged together in a kit,
Alumasmoeds rchib & uadaofoe addbrlstpmcmff eing dfnm)HBIVé aitd nasmHBUgermgens HBsAg is
prefergglnp OdssortbI umm;lutm e 1%12% Epgto's agj HP i%@ ﬂlg%ﬁ% PP preferably
adsorlaudij toa lahl,mln\l&m lhednoknde IammgltaTﬁdar@E)tdmm iapeefirably adsigsoadgedn aluminum

hydro%@ Elﬁﬁé%k% ﬂﬁ@ﬁ&%ﬁ%&gﬁgﬁ(ﬁé@%ﬁaf S%beg\gg‘e% /—Q g&% lgf tetanus toxoid can

be uses};)efécﬁeﬂlutar p¢r@4§e1s guitgens, anﬁ paitiaviany herf9kRa |aufwnt tre peeferably adsorbed to
an alMﬂHﬁ'h?HﬁgldE I'éﬁjufv%tl eWhiRgh st ﬁﬁ)santlﬁgﬂérdaﬁ Ye BESALIAD Lffminum phosphate
ression accordin to I nventi o adsorb HBsAg to
[112, 1d|3 (i ridth hshaagsierbed. g’d]bu@%?ﬁfpﬁobﬁf‘ dhi§ VR i PaoSHiary gigeful in vaccines
bivalent DT m xture with al ggi num hydroxi de adj uvant;
obtain PT, FHA and pertactin for Pa conponent; obtain
| PV antigens, as pooled types 1, 2 and 3, preferably
wi t hout al um num salt adjuvant; conbine DT, Pa, |PV
and HBsAg, |n any order, to g| ve f| nal pentaval ent

Y - T O o o o . e -~ "
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Hi b-T conjugate; conbine D-T-Pw and HBsSAg to give
aqueous tetraval ent conmponent; package aqueous
woetoeanad2ent conmponent into glass vial; packag®CT/Us2006/014240
| yophilized H b-T into glass vial; conbine the two
compMkifig SDIP-PREAALAEEAY ethddind Singp! &nﬁﬂgtateﬁo%ntlgens (eg. meningococcus,
reconstitution to give a pentaval ent” conbinatio
Pneun)erogFyse cam HEmidarhys ke \Adg@rbecg &0 Pealpmipwm syt 466 anﬂquﬁwe) or can be

unadsortRR L 14Utk aﬁ¥g@ﬂ§3%&yplcﬁ§r hdt Yad 58360 0y SRR 83§k MRing used in a
according to jnvention sorb HBsAg to al um num

proceg i< hn Hvention; butdhey: catheasrpe sdserhed 85&59>éihﬁawam gdjuant(s) originating with
mhmkGMﬁﬁkﬁ§a|-Contalnlng trivalent D-T-Pw m xture with
al um num hydr oxi de and al um num phosphat e adj uvants;

or HBAQ ﬁldsbi:b‘vioﬁ,nhm gﬁﬁﬁinurﬁSPWa%dadjymS isl preZeratblgl uded m the form of an

For
aque 5 ef @\R/gl? lté\yvv\dg %é m#agﬂ]);ﬁ%lr Bte}as tgncg]n{/ Eo F%ﬂb fo aqueous aluminum

phosghemtaaua‘lscﬁmﬂiorﬁ aithouphy OItDEl strmpph}@mabﬂemlcqb ahage sahtivinsoluble and forms
a sus Se¥181oﬂ)g ?t.’ 132) %r(r)enf\tlu lgd\g tept§1 ngo I%réu:,] g?sp Q ?o %nrety#mulreﬁ/é:o%entratlon and to
ensurwe ﬂn@erOEct]lonh eolutonpdore thesadditionlyed tlijleAg.tTIarvpnsmagEOn of AI** prior to
p t
addltx%j1 gf B 9&% H?gs esﬁ@é‘%‘%ﬁ%‘a‘g%@ dm%/ml A Slse%!er}/ grAelv'ecﬁnce%rﬁtlon is between 2
andﬁma$®ines descri bed above. The dlfferent process steps
may be perforned at substantially the sanme tine,
Two ﬁﬁf;ferffé‘ prprseRs dfos apaiatthe procesey of dhe eveptipn @F‘he@) janbivalent D-T

compbit@it, SAMRrikiAs Ahi Min@hml lﬁydgé)ﬁ(ﬁeeﬁcﬁﬁ‘\tan{ At PR SivAMRD-TPw component,
ferent countries, e. expressi on may t ake

di,
comppiing poth gluguipym hgdragide 511%%@%@9% GWason of
H b-T conjugate. Carrier proteins for conjugates
f%a”@@WPngwempgm@vharlde antigens include a carrier
ch,the saccharide is COY

in acffsBh G Do Bk b PGy GRS, SRR Siiibomagntion may include

further ndroporghisoTihese cmnpqnagtatmaymav:eahmuq H@ﬁcdsaForbaafhpllemﬂej' may be present
in oné %ff e(‘kq ngt?ger]r ]0§ %ﬁtoc%%dj%égrits? Ithea? ISS}ES% gclﬂlg\gg] ar};lé;nrug tq‘\* e or Inay be added
sepalatdwfmm f(hp atlt@wmd:s»mpgnm]lm as di phtheria toxoid or
tetanus toxoid. O her suitable carrier proteins
Preferred compositbaps ofr thenigvertioni inekide et ¢gremORVPBFMaerusingl efrrier(s) and/or
di gtherla toxin [117-119], the N.neningitidis outer
excip 1@
menbrane protein [120], synthetlc peptides [121, 122],
To cdh@dl tonltGKitRE QFgés b%%@lué@ﬁ]phyﬂ@lro 18IS datt E’lﬁ&t & N8odium salt. Sodium
[125, 1261, cytokines [127 i nes 4 27]
chlorifle, (N(rl s preforrad, whichpay hea%%ssP%anF&thn Tapq 2¢ mé{n&r

rateins. co S mul tip
CompBip i, 831 RO PiuE SarREGEnohETE] 24 e Tef00 mOsmig
prefer&bll@l’be&&eelhlﬂO[KBB%Osrﬂﬂ@ll enchw?l frfofHTpﬂdfejrzﬂﬂﬂ' N #aBin the range of 290-300
30,,131] ,.. pneunnc.occal. surface Ps

mOs kg BRI PSSP ROr L B rRECH HSE i [0V] P3ATIDIh QR peip caused by
vaccimatioB [ FIShrbuCkatpinfziosinblrlifyli8 $is rfBgaialeaathekss pefeteidns

[136], etc. Attachnent of a saccharide to a carrier is
Composigibey efishe/inyédioa mayHaclgdeoers os ntpre bufferh d'ypicalebuffess inclode: a phosphate
buffexa alﬂﬁ'bﬂﬁexr g%b%‘daebdf%r EihkEb ﬂéroéﬁsﬁdmg Buﬂ’é &na c1trate buffer. Buffers

ine res {1 nent ¥ rou {é

will txm@llwbden%wwm &F 5a?0@3Mtrmgne) is al so possible.

Conjugates with a saccharide :protein ratio (wW
The phlgfyieemnppsiiop of ghe invenggs will gensrally bgrhgtveen 5@ and 7. m@ggore typically

betwe%ﬁ@ @aalsctﬁbor @ﬁt@m@xﬁ%fa%ﬂft? Gr b&%&% iotan@ "790 TRY pidaEds ¥ theBnvention may
amount of free carrier. norl ng % carriler

therefpﬁdnﬂ bdscp e of adigistingthe PHR; t’geewl HHEBR Jpeg kIS er

C re&e nor e Egﬁp 5% of the total anount of

OHWPWS @%9# %VW%F@?éﬁﬁﬂﬁﬁr S¥Yfposi tion as a whol e, and
nore preferably present at |legs than 2%y weight. It
is possible to include nore than one type of carrier
protein in a conposition e.g. to reduce the risk of
carrier suppression. The carrier protein used for
N nenlngltldls conjugates may be proteln D from

R S o, . o N
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1/3 of protein D. The protein can conveniently be
expressed in E.coli [138], and this reconbi nant
woabt@riiad2si s preferred for use with the I nvent POM/US2006/014240

[139]. General The term "conprising" enconpasses

Compoklﬂ&llsucﬁt' tﬁ@mvé’}ﬁmﬂ’%}é préferabfOHbR ﬁ&éé&ﬂlc eeg gontﬁnﬁ%'@%:‘ﬂj {é@Btoxin unit, a
rising' may ‘consi st excl usi vel

Standarﬁ@}eaw)s»@ﬁéqsmw@pﬁw@%ﬁ& Elg pgr, doge. + Y The vvor d

"substantially" does not exclude "conpl etely e.g. a
Comp@élﬁﬁ’éﬁsq ttheoi veRion Are eefealyssiuiag fre- 1 y free” from Y may

corrpletelyfreefromY Wher e nece , the d
The PHs‘be@tyai‘l‘lP?%ﬂs iPgo aﬁﬁbv%élnﬁrﬁlatt?r i P %%Qqeﬁﬁqﬁg g§- between 5.5
and 65he invention. The term "about” in relation to a
nunmeri cal value x neans, for exanple, x+10% Unless

Due tﬁpﬁac adsottdl nateé af aw, HBsmg,aheﬁaalcmme protyctamay &p a0fuspension with a

nore co ui.re
clond yheRRnes P BaPRATt TIORGOS CaRBORaNr & TNy v, and so
the vaaginengreferabdy conthies entdnarmcrabiel bdene cl'loonppatinglarly haportant when the
. C nt. C C a
s HERNEN SIS, COTRUASE MU FE By mtvion e
-phen@wpthnmitand ehlmercxmle lteis amefatmd deneves, wide usbhawgrasialbpresegvatives (e.g.

thlmef£91§ g[lglgg }&@@ro@e@s %ﬁjtl#vfﬁ%ntwht Ho%eperreth% rﬂr@s‘ég&eh@%tré’cte amounts may be

wel ght antlgen I'S adsor
unavoipble dabg e VEovFeatigoyity 5uch @ @ogservatiigr keforptbeing used to prepare the

compbﬁtf?cfnecgfecflé B eAAL FEH R %’w@vér,off@é SeRAEa Lt RRUhal GotRbdHition contains
are_both totally adsorbed i.e. none is detectable in

less t@p@?'ﬁa?t Sl rpeltcgyy Nigge p)&fqrgtﬂy dhe fipd A@cqlge Blodest contalns no detectable

thimeRSs@lf Ehiseall gleﬁer&ﬂl}] be RBIABPHE %rﬁd\@&ig fhb dberér@nal prbdreative from an antigen
may. exi i.n _the neuté@aformsh |nfornul

prepa%gplé Hot toyits 1t1@;g|11§ fhe IHOGEsS, P IRVEPHQILOT DY %yé)tfg% d,lS% ﬁf thimerosal
duringttle pldpastian phits phrapehedis Qg tomyakb ehesdoaipbsiaién.- P- O- ( OH) 2,
this fornmula is nmerely representative of the neutral
Wherp hos pdieiteD-gr miypurean disat ﬁﬁiﬁng:!n@rcg:eﬂ; dfothaEn@meon, it should be free from
thlmerosgloﬂpasr’x%séee(ijnbo}ﬁlmen?s {h \ﬁ%ﬁf)s mix d,ll‘? maﬁ]lnc?uéfe)ﬁb%hlséﬁgy%/e hanoqgéut in others it is
free ffoor bash anmewhzl\md 2rphstaxyethamad! Where mitizndetidr-&i Ry rrmpew is used during a
(o) . ,
procegsn({f % 19{/8‘&1311 Sig?e%%:%%g#%?ﬁ%%?g—gﬁéﬁo& eqhdnla}/ Snt #Qymcl\&@[ Z}gerosal

vine) matérials are us
Duringhﬁarﬁllf'ic'i ﬁedlﬁftloﬁ% | &m %H&l\fs %]gﬂlle %egi?edof?ﬁaﬁ'é%ﬁge ftr?f?gﬁs will usually be
ources that are ree rom transm ssi bl e spongi form
perforgedapiHalVeh araierder iniesn), and in part| cular free from
bovi ne spongi f orm encephal opat hy SEQUENCE
The copaspirpgnps EANPISUIRDEEP HBERN G thFHEV‘InNQEI\W‘PG‘iFed in terms of
A, Blp2srsiably Pése b 3trh@hl A gPL i, kS npdik kD W@t <1 me/ml, etc.
conprising various elements in the follow ng order: a
The ¢omasirafdPlAfl 5 O3MNGPL. iA 4BsAgotsh BY SeGuRAGS i preferably less than

200 1§ '°”§'ﬂ§¢' IR R bt PO i cast ona

The conéenttrgté \2 R kel{l a cDo!\le c];s{tpoBI\& 1’?18 lan 81% ?s pl%? ?%Sbﬁ less than 60 pg/ml

asm d $equd Fom £
e.g. <§Bmﬂ <5ﬂ¥%/m8332ﬁgsdqﬂ@0myml,latmwmcwurauom oifajnnutt 30ouginl is typical.
in E.coli. The plasm d is between 14600 and 14700 bp
The cpunegtrationted diphtheiih toxGRRDIA compavtier ofsevudne s typicdllydeteast 50 IU/ml.
the follow ng 1060-nmer (SEQ ID NO 1):
The capggatratipnod ftanys maklg gaammetiten eftheymaenioadatpicghnaitleast 100 IU/ml.
ttgaccctattttcgag
The reta pigdihtberta '@a@éé@ é?é@alg AQyoichgRamnosiigns oft the inyenGe s gagally between
2:1 affiCAAahd LA APOCIAR@Y, preferably between 2.4:1 and 2.6:1, and is more preferably 2.5:1.
aacat gcaagacacgt acggt caagaagacat at t t gacct ct t aacaggt t ca
gacgcgact gcct cat cag
t aagacccgt t gaaaagaact t acct gaaaaaaacgaat at at act agcgt t ga
at gtt agcgt caacaacaa 22
gaagtttact gacgcggaggccaaggcaaaaagatt ccttgattacgt aaggga
gttagaat catttt gaat aaaaaacacgctttttcagttcgagtttatcattat
caat act gccat t t caaagaat acgt aaat aat t aat a
gtagtgattttcctaactttatttagtcaaaaaattagecttttaattctgetg
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agaacttagtttcgaat aaacacacat aaacaaacaaa The

HBsAg- codi ng sequence is as follows (SEQ ID NO 4),
woabdeomesisby an ochre stop codon: PCT/US2006/014240

at ggagaacat cacat caggat t cct aggacccct gct cgt gt t acaggcgggg

Where blidigt {ugsg@ﬁﬂ 195 uged, there will t plcall be at least 8 TU/ml; where acellular
tcctcac atacc C gag tcta actcgtg 5%% ttctctcaatttt Gt
kg

antigegg gira vesde deep @tﬂ@ttmlcally be between PT, about 25-75ug FH% and about

10- zohg?&@@ﬁﬁ?glt&g&agt ccccaacct ccaat cact caccaacctcct gt cctcc
ttgtcctggttatcge

The ahiﬂgﬂ &:I?B ;‘c%ﬁﬁ%g& Ghdasbral GatREALRE ChiceRpe Gl Sl Fhand&fion is typically
atcttcttattg
betweep 4@ R iGuHBt at gt t gcccgtttgtcctctaattccaggat caacaacaa

The a’g‘gg‘% ?2\38 g@f@ﬁfﬁ%ﬁ@&%g@%‘éé@w&}l@} % WRicalbmat deastRA0G Ukl
adaaaCcc
The SHRAE 6F PR PLETa cteads et ChYCEIONE g HBR Lol g agompositon

typlcaﬂlgggmtaﬁrcsagioac @t)t]DU}tml For a type 2 VlI'US a composmon typically contains about

16 DI‘J: Ct% ttgg;’z:%a 1ontt}%1ca ?99%‘/ ccccea
The agltgg%gottf%?% 1%%&?% %Iq,%g?l%?tg qﬁg{sﬁ{eg ta@? 1 ag gi‘h%;ﬁﬁ’l@&“lﬁ&{stoﬂhe mvention

is typisaltjUleateecnenuddes sanpiol p@noe@uw th the follow ng
am no acid sequence SEQ ID NO 3 :
The MW%@@E&W@@HE&W@%M@E@WM@N@ caspeAttiasSthe invention

is typlggﬂ_ ehaCRidl R for each serot
RRFI | FLFI LLL I FLLVLLDY PVCPLI PGSTTTNTGPCKTCTTP

0 RECIH RGN referabl administered to patients in 0.5ml doses. References to
S5ml Cl PI E%?V\A AKYL ?‘#BFS LLVPFVQ/% PT SAl W
0.5m %\W@ﬂ ap ATIRCE C4

udes the foIIo enc

The ingPRigi R mraos Atk %@{ VoA wugleleeRy mg?ﬁte Tpdigipg] doses, which
can thedowaskistélanedofor AtGihistration to patients. Concentratlons mentioned above are typically
concen?gt?c}n% gl}c glg Ccp% ag‘%&? gglstet & sogcc%)tngénttra? (‘F)Jlnast iff %afkcw%% gge c1;1¥ay %e%t gher (e.g. to
be reduaahlbtfmal goeadnttgticisgychlaga®at caagaagaagt t agt gat gat gt ctt

ttat ggagagcattccata
Compgsitions ¢f dbegiangntiag aak sowgalyttetimpgeaycionngt ct gccat t gat at c

tttgttaat aat aaaggta
Packaging comawginiond ¢gfahaimahini t ctttcgt gt t ct t aat aact aat at at aa

at acagat at agat gcat
After a@fﬂalatn@abeaﬁg%g ﬁigla%? ativyange Aenyecess ohlg AngaHIAAY gRrpRyise a step of

extractih @ AA& phekadink ACPShL sample of the mixture into a container. For multidose situations,
caaat aaa ctt ttaa Cg aattaac@ttttta acagccagac
mulu}zc:la agﬁtag}oggté a\gﬁg Lted2ad pas aged together in a singl€ contiiner.
The ALAEICHOREARCTA! 251 LEARALY ORAAL! LERCSELALLAL A acsne o
contaihad ot set Smmblb ao@tainat ighaktvédaaaigligbtabbcoeiogat (ptefastgdy tterile ones).
t gcacagcgt aat at gagg
Wheraattompgeritidnt gfabamcavtmads pacﬂcamitihtOt\dals;ahetsg tatet prefetabiyatnbdet of a glass or

1ast1é?_%lﬁ1"te ﬁteﬁ%lt \glglf’rll% Optrl nC d%gxrll%%g aD% OVVI i @%@%ﬂtlg E]Eledcto it. To avoid

problq:gmpwglg Hitexnsensi vepatien(s SEAs 2B peferaby) sealed with a latex-free stopper The vial
may i3A984 B%ﬁ%@@&&s%t&%%% ARGRGRGhAMIIBELAHAE Fnt GIFPA Hlitidose’ vial)

tfgaccctattttc
eg 1@ é?@gt%@t@@%@wg@a%gdg eashalgea shosldlchet withdeavan yih atsgaile needle and

syrinddGRABS! & %&@ﬁg @&@%ons taking care to avoid contaminating the vial contents. Preferred
aacat gcaa cac t acggt caagaagacat at t t gacct ct t aacaggt t ca

vials Ea&j*é@ ake P%?ag
taagacccgttgaaaagaacttacctgaaaaaaacgaatatatactagcgttga
at gtt agcgt caacaacaa
gaagtttact gacgcggaggccaaggcaagaagattccttgattacgt aaggga
gttagaatcattttgaata
aaaaacacgctttttcagttcgagtttatcatt at caat actgccatttcaaag
aatacgtaaataattaata
gtagtgattttcctaactttatttagtcaaaaaattagccttttaattctgctg
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catcctgctgctatgcctcatcttcttattggttcttctggattatcaaggt at
gttgcccgtttgtcctcta

wabkb@riasfyat caacaacaaccaat acgggaccat gcaaaacct gc RCUASL@EH14240
gct caaggcaact ct at gt '

A viall i $GIEAL t(%ggég g%%?%%&ﬁ%%%&%ﬁ@ﬂ&ﬁ RG5! @h bE fifsBrted into the

tcccatcgtcc

cap, tecgomteatst o dlex gy eait ygeelieddpiodbyyink @iscto igensimtn lyertdlised material

. thereiR0 LS GRL EdnetntsCAAhI Fial can be removed back into the syringe. After removal of the

. ttcgtagggctttcccccactgtttggetttcagcet at at ggdt gat gt ggt at .
syrmge&m &'@c‘&é‘g@é’?@qleaé@ then be attached and the composition can bé administered to a

patienfl CPleCabAa & a81Y dat@Cias Y b I8 R bl dr! ichlthat ¢ 640 @8kdVer has to be

acat  TAAcgaat t ¢ccaag
remo"@gg’ﬁ‘{%‘c@%%%g’ﬁéi“’cets%eéaaat caat caagaact t gt ct ct gt ggct gat

ccaaact acaaat.ttatgc . . . . .
Wherg, { egf%?%"é’c‘f‘&ﬁd%é’ﬁ@%ﬁ% e 2aBirey hacyneg ¥k et Aaggalbadave a needle
attachad t« dphldgigh hisgprga needle may be supplied with the syringe for assembly and use.
sater SARARRGRRRL 2! SLAOAIEL AL L SLAGS LI SRR 5 AIRRAL necdles are
typical.tSyaiagtsaatycbd povided gtidit geek-off &tbala ohaedticlt tie datatadey atdéxpiration date

t s : . .

of th S S DB B 2. B apiatesnud oemins. i spscs t s sylpsgppforoly s
a stopperatoapre vend dgcplangeadrom being accidentally removed during aspiration. The syringes
may lﬁggtaqatlwg %ﬁb@@@e@gﬁﬁ%xt{ﬁﬁ&% tﬂiéﬂo@ﬁ@@%ﬁ@@&ﬁ%& Qgsg{gg @88 of vaccine.

aatttaaat atacactgcc o )
The syrnes il gentralby hgjter ki 6amtor sealtbe Hp Prier i dteehmemof aaeedle, and the tip

cap isAHEREBI MARC 6 bidyICAbber. If the syringe and needle are packaged separately then the
cat agaacat t gaat _aaaca%CCt t aacaccactttcaaqgtt %gca,cagc ta

needl%tlsap@g\égtgét ’f'leflg‘f’]ttlf @ butyl rubber shield. Grey butyl rubber is preferred. Preferred

syring@ R G3aAkRE anelktddiindat thé tred<Caiieotrig-1.slateaat t at gcat ccat ct t
tatctttagacagttccac tacaatagcaatagttttttc Sequence

Wher@b @layseshtafipl(@gr Néyeingé eneniap id hed GAERDH ipprefeieéito use a container made
sequenc SE DNO_.1) was differs fromthe GAPDH

from Sl iaPee SN Soh gt T EBFSr ence 4 1 (SEQ | D

e e S R LB csonsse g e penlosd withn  bos o

distrifutidil e@AMATRECTardboard box, and the box will be labeled with details of the vaccine e.g. its

trade %WJ&%W%@%%%%&&H& etc.), the presentation

contamaaCHNsporTCEAEHa T ErCATOTF SAGCEAAGNTASIBEIRARAT TViials"), its dose

(e.g. ‘éﬁ:-ETc-BEta%r_lrgrone 0.5ml dose’ Wamin§s ge.&‘For Adult Use Only’ or ‘For Pediatric Use
TTGACCCTATTTTCGAGGACCT TGTCACCT TG GCCCAAGAGAC—IZCYAA GATTTA

Only’ hgperpirgtion date, an indication (e.g. ‘active immunisation against hepatitis B virus (HBV)

infectlGRTAIGRETEATCAMMNET SRPAMCESATAARATARMGAGAGKIARRLS (noluding
pre-hasEpAPEACTARGATEEARAT FOCRAKACTARTRA GAT GEAAGREACETATEGTE > @ patent

numb&A\AABadlY BoAGAJIA TchhfafCmbeel hAAGhe tpackaged vaccine e.g. five or ten packaged

Vacci%%W%%lﬁgﬁﬁamea m-l'c-l S%Ziﬁrge then the package may show a

picturf 6£Fhe GAGESOECGACT GCCTCATCAGTAAGACCCGTT 230
GAAAAGAACTTACCTGAAAAAAACGAATATATACTAGCGT TGAATGTTAGCGTC
The vAGGARAGaY BOpackaged together (e.g. in the same box) with a leaflet including details of the

e AT ALK COMAAMAGAATATATATAGHRRT TGRS, e
instru¢ @A CBLERAGCCIBAAGBTNEAAAGATREEL R FOATITNOGIRABREAr0(ly available in case

of anﬁ%mw%?@T@TTAWMm 346
The p%@%éﬁg%gg & DGO HARMANGACE LT 290 SAEECPARIUTd AJGR e dn.

GTTAGAATCATTTTGAATAAAAAACACGCT TTTTCAGT TCGAGT TTATCATTAT
CAATAC 406

TGCCATTTCAAAGAATACGT AAATAATTAATAGTAGTGATTTTCCTAACTTTAT
TTAGTC 406

TGOCATTTCAAAGAATACGT AAATAATTAATAGTAGTGATTTTCCTAACTTTAT
TTAGTC 466 |

[ AAAAATTAGCCT TTTAATTCTGCTGTAACCCGT ACAT GOCCAAAAT AGGGEGE
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TTTTCTTACACCTTCTATTACCTTCTGCTCTCTCTGATTTGGAAAAAGCTGAAA
WOANSAERO 872 PCT/US2006/014240

GITGAAACCAGT TCCCTGAAATTATTCCCCTACTTGACTAATAAGTATATAAAG

Ve R L A APPSR A AR AGRDPR ARG oo

solutiggCEGRASERgion) during manufacture, or they can be prepared in a form where some

comp%é-r&%:f ﬂ@ﬁ%ﬁiﬂ@&%ﬁ?&% in 'zﬁl%ﬁ‘ﬁ‘l%eﬂ ot AP TLHEAG Vadcine can be
TATAGI 934 .

prepagsdToxtepaeTaeTushyr T et dma T TS TIC TN Grgetier AmaTqameomty: (2) a first

com; J&EA@Im%és&@ ueous anti ens and (b) a second com onent comprising lyophilized
P TAGICTTTTTTTTAGITTT G)AATAGTT CR(,gAyp
antigepp e AWgggmponents are preferably in separate containers (e.g. v1als and/or syringes), and

the inVeNab blokided 4 kﬁ(ed)lhf ﬁ%ﬁg&%ﬂ@%@ﬁﬁ@ THEEAMBAR Aoty useful for

vaccir;gﬁ@é ilaf%f ZaegoAn&Qég PORgL, %ﬁ%%ﬁp&goccd conjugates, as

these sfag e ma@s stabletin hephhied HBhb. Tlﬁﬁ&onﬁ@a!tbs’ |ayes lﬁlphﬂilmrﬁﬁ to their use
with G PRy P BRmPOTRE By P rokenrer KL BrER dRlipgRg-2s siabiizes

Prefenn¢d $1atilitdrd for MCiusibnase ie@tds@mcro% &nd mannitol, as well as mixtures thereof e.g.

lactosgﬂﬁérlclélr)r%grgﬁﬁ(eﬁ@ ?F‘R&oéé |a§§it‘gllr§ % %%%&&a@%ﬁ %{éclcﬁef}ﬁay thﬂ%%‘ﬁltam lactose

and/oSgisrage. Ush@gbsuprosemanBif? mixtEepras speed @p Ghel digme prdcess. =

1058/ 1060 (99% 3 O Strand = Plus / Mnus Query: 1
Thus g devenBecprgyides aprossss faPrepetagt har-epjuan spepmeteywasing comprising
the foflbWing3ps:60 Sb ¢ t : 1060

aagcftaccagttct cacacggaacaccact aat ggacacal aj att cgaaat a
— qrenagag en BQadcbuggempinabdn vaccine as described above, but wherein the said one or

g{é(?jg %ﬁﬁg}g@%@%@ 1519158@& GMJ%%%&%%Q%H%%%%%“ ttt
- dftaakagtrtgc,sgdggmbwtlgm wgwum@&@ coyjayd¢ge chgagdt aaat t t t
— ?‘f«% 8%3}1 Qed(g’igg ar sg(gc%l ide an %1 en in lyo hlhs d form

tga 45t cce aagc aaca écaa }é@acg acggtcaagaag
- alaa]te@tng:b&ﬂ IMIjlﬂh’bbtﬁ é.ntﬂgefi 1 4 4etbiddl ddbidiner 14 4. Ja vial); and

IR TR FREENC IR P

The kﬁ%&ﬁ fhen 88 disftABated to pBkicians.
ttgacct cttaacaggttcagacgcgact gcct cat cagt aagacccgt t gaaa

D, T, 2gaatiBs24Gorhborkhi latel gréfetablylin lqhid folm 1111111111 |
[MML111112111211212112121121 |11 Sb”~ct: 880

Methgcggg%%&%ée%?%%‘&%%ﬁ%ﬂ oPaflaEGhE At cagt aagaccegt t gaaa
Compositiohgaiathe anaci@abatsaitahde fgcgintigsiattigh ttadoghn padants; and) the invention

provid phdty ol by bl e o g e of administring

compewidat ¢fdbeianenion dathapatientt agcgt t gaat gt t agcgt caacaacaaga
agttta 761 Query: 301
The ipvenigeasRigaderceenapysitian abigainvcatienfar bedpmedisiigagt t aga
,atcatttt 360 . . : . .
The inventiqmalgoireidasithe wseiof 1) Hbispeexpressed pacrrding tethp inventiopsapd (ii) one or
more ﬁbrﬂ-ﬂﬂ%\@kﬂtgns i0@Re manufacture of a medicament for administering to a patient.
[ aj t gacgcggaggccaaggcaaaaagatt cctt gatt acgt aagggagt t'aga

The idde@fibi hlso pRbYided ieyuse3F i) HBsAg expressed according to the mvent1on and (i) an

aaf aa aaac C tt ttta catt caaf.act
adJuvgrﬁgQ@a 128 @1 4. 11 riuﬂvﬁqucxg_ycil ﬁ!ﬁ_% | RADY afguiq%llar me 1came Eimlmstenng to
a patiért 1THelrhedidabdehil ik ﬁiéfbﬂh&l%l]alrhdn@bﬂeﬂ vacdiQé). Preferred patient groups for receiving
this v%aat aaeaaae%gag tttttcagttcgagtttatcattat caatactgccattt
il 5 RATOR b gy y: 421
at acgt aaat aatt aat agtagtgattttcctaactttatttagtcaaaaaatt
agcctt 480 111111i11'amM1l |11M
[fIr111amMiii IMIL1I11IMM 1113311M 1 Sb] Ct: 640
at acgt aaat aattaatagtagtgattttcctaactttatttagt caaaaaatt
agcctt 581 Query: 481
ttaattctgctgtaacccgtacat gcccaaaat agggggcgggtt acacagaat
atataa 540 65 1111M 11111111111111111111111111111I
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ctttttaagct ggcat ccagaaaaaaaaagaat cccagcaccaaaatattgttt
woebderiaz2®1 Query 661 PCT/US2006/014240

ccaaccat cagtt cat aggt ccattctcttagcgcaact acagagaacaggggc

hnmuf]&%eﬂﬁ:cco%gsihgﬁi PR TFhvéBn Gre préfetaby YacBinks, Forlus€ il (@ P}evéntion and/or
| a giltt!,cl.al.t!al.glgltlc_Ic a. .

treatnjent of ag least hepatitis B virus infection. Patients who have received compositions of the

invention preferably have a serum anti-HBsAg GM titer of >500mIU/ml, measured 6 weeks after the

first immunisation. More preferably, the titer is >500mIU/ml, when measured after 12 months.

In order to have full efficacy, a typical immunization schedule for a child may involve administering
more than one dose. For example, doses may be at: 0 & 6 months (time O being the first dose); at 0,
1, 2 & 6 months; at day 0, day 21 and then a third dose between 6 & 12 months; orat 0, 1,2, 6 & 12

months.
Compositions of the invention can be administered by intramuscular injection e.g. into the arm or leg

Vaccines produced by the invention may be administered to patients at the same time as a separate

pneumococcal conjugate vaccine, such as Prevnar™.

Where compositions of the invention include an aluminum-based adjuvant, settling of components
may occur during storage. The composition should therefore be shaken prior to administration to a

patient. The shaken composition will be a turbid white suspension.

Preferred vaccines

Specific multivalent immunogenic compositions of the invention include:

e A bivalent composition comprising HBsAg and HAV. The vaccine is in aqueous form. It
includes both aluminum hydroxide and aluminum phosphate adjuvants. HBsAg is adsorbed
to aluminum phosphate. HAV is adsorbed to aluminum hydroxide. Amounts per ml: about
720 ELISA units HAV; about 20ug HBsAg. Dose: about 1 ml. May be presented in pre-filled

syringe.

e A pentavalent composition comprising HBsAg, D, T, Pa and IPV. The vaccine is in aqueous
form. It includes both aluminum hydroxide and aluminum phosphate adjuvants. HBsAg is
adsorbed to aluminum phosphate. D, T and Pa are adsorbed to aluminum hydroxide.
Amounts per ml: about 50 Lf diphtheria toxoid; about 20 Lf tetanus toxoid; about 50ug PT;
about 50 pg FHA; about 16ug pertactin; about 20pug HBsAg; about 80 DU type 1 poliovirus;
about 16 DU type 2 poliovirus; about 64 DU type 3 poliovirus. Dose: about 0.5ml. May be

presented in pre-filled syringe.

e A pentavalent composition comprising HBsAg, D, T, Pa and IPV. The vaccine is in aqueous
form. It includes both aluminum hydroxide and aluminum phosphate adjuvants. HBsAg is
adsorbed to aluminum phosphate. D, T and Pa are adsorbed to aluminum hydroxide.
Amounts per ml: at least 60 IU diphtheria toxoid; at least 80 IU tetanus toxoid; about 50ug
PT; about 50 pg FHA; about 16pug pertactin; about 20ug HBsAg; about 80 DU type 1
poliovirus; about 16 DU type 2 poliovirus; about 64 DU type 3 poliovirus. Dose: about
0.5ml. May be presented in pre-filled syringe.
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e A tetravalent composition comprising HBsAg, D, T and Pw. The components are in aqueous
form. It includes both aluminum hydroxide and aluminum phosphate adjuvants. HBsAg is
adsorbed to aluminum phosphate. D and T are adsorbed to aluminum hydroxide. The
composition includes thimerosal, but preferably does not contain 2-penoxyethanol. Amounts
per ml: at least 60 IU diphtheria toxoid; at least 120 IU tetanus toxoid; at least 8§ IU Pw; about
20pg HBsAg. Dose: about 0.5ml.

e A pentavalent composition comprising HBsAg, D, T, Pw and a Hib-T conjugate. The
HBsAg, D, T and Pw components are in aqueous form; the Hib-T is lyophilised. It includes
both aluminum hydroxide and aluminum phosphate adjuvants. D and T are adsorbed to
aluminum hydroxide. HBsAg and Hib-T are adsorbed to aluminum phosphate. The
lIyophilized Hib-T includes lactose. The aqueous component may include thimerosal.
Amounts per ml: at least 60 IU diphtheria toxoid; at least 120 TU tetanus toxoid (plus
between 5-25ug tetanus toxoid as carrier in Hib-T); at least 8 IU Pw; about 20ug HBsAg;
about Spg Hib-T, measured as saccharide. Dose: about 0.5ml.

These compositions can be used separately, or as components of further vaccines. For example, the
invention provides a hexavalent composition comprising the pentavalent HBsAg-D-T-Pa-IPV
composition described above, plus a lyophilized Hib-T conjugate. The lyophilized Hib-T is
preferably not adsorbed to an aluminum salt. The invention also provides a pentavalent composition
comprising the tetravalent HBsAg-D-T-Pw composition described above, plus a lyophilized Hib-T
conjugate. The invention also provides a heptavalent composition comprising the tetravalent
HBsAg-D-T-Pw composition described above, plus a lyophilized mixture of Hib-T conjugate, MenA
conjugate and MenC conjugate. The final vaccines can be prepared by reconstituting the lyophilized
materials with the aqueous HBsAg-containing materials at the time of use, and the lyophilized and

aqueous components are preferably packaged together in a kit, as described above.
A specific monovalent immunogenic composition of the invention is:

e HBsAg in combination with an aluminum phosphate adjuvant and a 3D-MPL adjuvant,
where the HBsAg and 3D-MPL are both adsorbed to the aluminum phosphate. Amounts per
dose: about 20pg HBsAg, about 50ug 3D-MPL, about 0.5mg Al**.

Specific processes of the invention include those comprising the following steps:

e Purify HBsAg after expression according to invention; adsorb HBsAg to aluminum
phosphate adjuvant; obtain thimerosal-free bivalent D-T mixture with aluminum hydroxide
adjuvant; obtain PT, FHA and pertactin for Pa component; obtain IPV antigens, as pooled
types 1, 2 and 3, preferably without aluminum salt adjuvant; combine D-T, Pa, IPV and

HBsAg, in any order, to give final pentavalent combination; optionally, package into syringe.

e Purify HBsAg after expression according to invention; adsorb HBsAg to aluminum

phosphate adjuvant; obtain 2-phenoxyethanol-free, thimerosal-containing trivalent D-T-Pw
27-
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aggcaaaaaacgggcacaacct caat ggagt gat gcaacct gcct ggagt aaat
woav@aa3sz80 Shj ct 340 PCT/US2006/014240

aggcaaaaaacgggcacaacct caat ggagt gat gcaacct gcct ggagt aaat

92Li9Ak @il aGHS lzﬁﬂ'oxide and aluminum hos%hate ad?]:uvants combme D-T-Pw and
acaaggcaattgacccacgcatgtatctatctcattttctta accttctat

c&hb ®4%)veSEnay tep®plent combination; optionally, package into syrmge optionally,

q { UGG L
a%??% §g§éfh%%%%§§§%ﬁ§<%hﬁiz9& St art dobdpbhdRERE S LB IB M A, MenC.

o IPhfC LAl K %Ft&g %ﬁ‘?’r@%%t Q&%@cﬁﬁ@%@g&%&%a%é&“ %@Ag% aluminum

attatt 900 Immn | imi Imi
i phosphatejadjuvpnt; optajn 2-phenjoxygthgnol- frpe ,th]gnqrosgbj:qﬂtanggg) trlvalent D-T-Pw

OGified gi_/%t% %&%ﬁgﬁ@%@ﬁQ&deg ARPRABARAGTHhEPARS GARHERE.CSHAR lyophilized

c cHBtlaen g LRmst R bl Wadish ER5 086t &Y't Gareays delravalept component;

apatiabe AR oddteMalent d&Bponent into glass vial; package lyophilized Hib-T into glass
olest aotfgect ant aa o ol acgacopt aaot 4 aal |l aa 1oLk o e

aq;éﬁtﬁvdlaﬁasmbﬂlhﬁ@ﬁﬁdcbmbamd glhatagt tagbe typb tgldst agd hiveaubber butyl
cac 1020
%ER?111111111111111111111l 1111111111111111111111111 M

SHICTE LW N——— 1 PRI icbirby Bspg g aluminum
a@haospbaté lad{pventy ob@i]2-phenoxyethanol-free, thimerosal-containing trivalent D-T-Pw

IR Y T M A0 R SRR By 1%y ofgim TPV antigons.

casapeded tyaes I, 2ogd 3t prafecabbavihent alvauzua salt adjovans c@eing D-T-Pw, IPV
NGhd Al fﬁr glaBrdEfob B Jicel] g%&«/a‘f&m@ﬁ%ah& t(%@lonally, package into

reverse nt of e nearest natc
C GHHIRES: 9@%@%@3{69&9 qu@ma&upn Vieih h/ﬁahlyz%cwwﬁq component(s) e.g.

GepBankisadnenaees in the same 40 way SEQ ID NO 4
differs fromthe closest database match (AY576426. 1)

Furth@Noynpdherfis! ﬁia?%'a@@e@&%n@%ag@e gTRb&uM dhi B1deNEBu B fe§ervat1ves etc.
in a Ser/ don change, The, encoded sequence (SEQ

These gpggeses §3n " lgse REl vfé@whgtmw ycabad aRBYS-1 2005,
The R aotRo, S BOGH SERIET A MPPRF DY Cht gy mes or may be performed

separaely] Tiynanttel pestorped i’ thd atab dsoation bhlmmfﬁetelnt Rx:aﬂrg]s Skefin different

countllz'tgs %lg%gg.gé g)fq(}e_rrissflofn{]ng\r}} %all](e é} a!c%ilﬁ %tdé ran erlcaetigg ?1111sat10n of Hib-T
conjuSee.. The top hit was entry CAA84792.1 (SEQ ID NQ 10)

Carrier proteins for conjugates

Conjugated saccharide antigens include a carrier protein, to which the saccharide is covalently
attached, either directly or via a linker. General information on conjugation techniques can be found

in reference 116.

Various proteins are known for use as carriers, and preferred carrier proteins are bacterial toxins or
toxoids, such as diphtheria toxoid or tetanus toxoid. Other suitable carrier proteins include, but are
not limited to, the CRM197 mutant of diphtheria toxin [117-119], the N.meningitidis outer membrane
protein [120], synthetic peptides [121, 122], heat shock proteins [123,124], pertussis proteins
[125,126], cytokines [127], lymphokines [127], hormones [127], growth factors [127], artificial
proteins comprising multiple human CD4" T cell epitopes from various pathogen-derived antigens

[128] such as N19 [129], protein D from H.influenzae [130,131], pneumococcal surface protein PspA
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[Hepatitis B virus] gi 17429123 Jpir 1|j Q575 ma or
weundeaass2ant i gen - hepatitis B virus Length = 200/U50006/014240

Score = 494 bits (1271), Expect = e-139 ldentities =

o AR, BRSO R B g 1o

S.agalgrriegIgEptgins B536), efc.

MENI TSGFLGPLLVLQAGFFLLTRI LTI P(%SLDSVWSLNFLGGSPVCL
AttachyegppERashpiade tp7a; carrier is preferably via a -NH, group e.g. in the side chain of a
lysmeggfh&%%ag;%\ﬁr%a-gﬂ i Sl VIR b L 696 V61T GNP (¢.g. in the

er
side clgnrgbpmsm}'mmmblp FLFI LLLCLI FLLVLLDYQGWLPVCPLI PGST

TTATGP 120 . _
Conjugpgswith|acreyrRylePRER ratior(w/ ) of bewesa L BYGeverwshrpragpnd 5:1 (e
excessls Eé@f%d@ eé@le@r ed 39

SPTSCPPI’CPGYRWVCLRRFI | FLFI LLLCLI FLLVLLDYQGMLPVCPLI PGST

Comp-(l)_;mé{s-l;ﬁ\a’? 1%91ﬁ@~‘§ Eﬁiall gn%&unt of free camer Ign orm any carrier included as a separate
PTDGNCTCI P AKYLVWEWASVRESW.S
antlgeEquppmugzggi camer 1s preferably no more than 5% of the total amount of the carrier protein

in the Qﬁ s@P@é@@&%?@%KPW@' pré LRAMEANRYh YEWRSVRERW S
jc

It is p%@%%&ﬂﬁwmﬁim&ePbWA&th%Wme the risk
LLVPFV 354 Query: 181

OfC”WSEiﬁﬁa%}v\LSAl VWMMWWGEPSL YS! VSPFI PLLPI FFCLWYI 226 SEQ

I D NO s . . : .
The cosREVELOSP RS WIS VSIyERes Pl Seceteih R, g Ffiuenae. This
proteii? %de@d\ﬁ)‘é&ISH’éTMWIﬁAfeWUY& a‘vaE’tEluEH_hd:’d Erfdr\Pdtbindf) Qonjugates is

cescrianarie s biv s po ke Tt PEgBESLBE B fugpern prorein,

as diseliobdul wlakfloase 1891 and a\mﬁﬁibnlproteuis wnipyising either BifJempth protein D or

these %gﬁ“ﬁ@a?%ﬁgﬁ%ﬁ? o&%?e{;}?&t iinﬁl‘la’enZ% g{rﬁsﬁﬁgle Bt%\lnp C]il(§ a frA%ment of protein

D). Thé érammlvetﬂt liethars thet atihy ©' coamelt of T@Et@pd:rmemosacshands antigens into a

T- dep%@\éyﬁ%& G(gé%é@ é@%\ éﬁﬁ)@ﬁ\%ﬁgtp&ﬂl include at leas(t;_tlhé N-terminal

1/3 ofmupEindPSEy PR t<iGAAT Fonveniently be expressed in E.coli [138], and this recombinant
materfe Mt FRAYGANE F BV IMIGAATCAAGMCT TGTCTCTGTG *

* * *k*k*x * * *k*k Tkx *k *k * * *x *x *x * * * %

* % * *x % % * * *x *x % % * *x *x k%% * *x *x * * * * *x 80

Genergh 100 110 120 130 140 SEQ D7

The tekal CROREANLT 4 AN ACANKphASESCA CTEzl h 8 CalCANBAGA T-OMIBEMST TéT & composition

oA PN RERNF R T oM SRR GR Y-

* * % *x * * % % *x * * ** * * * *
The WQ%TGECETQJaIIy dQeSanj: e;;clpdq “completely” ¢.g, a goppqsitjon, whicl i 1sk substant1a11y
free” frotn Y may* be completely* frée froth Y. Where* netessary, IsOwdd( siiantially” may be

omineftitlk IR qetliad A eRbition o coacaavcAGATTATATCCAGCTATG

The teha Feb&oATh@ERAIn SEQIURRrical value x means, for example, x+10%.
ATGCGAGAGCATTCCATAGTCTTTGVIGAAGCAGAAAACAGATTATATGCAGCTAT

UnlesGIﬁEE%@M ?taéﬂ'ﬁél' pf’bcéss ’boﬁlpﬁsﬁ’ig 4 stepof ’fmimg t¥o or Tnofe orfipdhents does not

* * * *** * * * % k%% *** *xk*k*x * * * * *

requlr;; apy specific qrder q;f npxmg,c Thuskco,mppnqntsc can he mxxigén ﬁ%yOorﬁlilb Where there are
three @ofipda6hts 2 28 @oBhGhed® can be combined with each other, and then the combination

may b%WWWE&WGTMWMTCCTTCTTTCGTGTTCTT
wher L AT A CT AT T TENT AN FT BERFATER Fast 505 o

weight) of that antigen=*is +adsorbed ®.gx 58%* 68%+ T0%; 0% 0%, 95%, ¥R8% or more. It is

*x * * % * *x * * % *x * * % *x *x * * *x *x * * 2 9 o 3 o o 3 1 o
320 330 340 350 SEQ D7 0-

ATAMTACAGATATAGAT GCATGMIAATGATATACATTGATTATTTTGCMT GT CM
TTAAAAAAAAM SEQ D8
ATAMIACAGATATAGATGCATGAATAATGATATACATTGATTATTTTGCAATGT
CAATT AAAAAAAAM *x * * % % * * * % *x *x *%**% *x *x * * * * *
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ACAGCCAGACCGOGGT CTAAAAATTTAAATATACACT GCCAACAMI TCCTTCGA
WOBIGHRBARTTTCAC * * * * * * * * * * * * * * * pET/USHDB/014240
510 520 530 540 550 560 SEQ D7

prefer%f\%&%&d@% i ’é 'ug&%ir &%%EMJ%M%E%etectable in

supen@iamt- TIorA TASPIPtPOAT ST CradonemalFreAACCT TCTCACATAGAACATTG

GMTAMCAGCCTTA * * * % % % % % % % % * * % % % % * * *
It will-bexappreciated«that ienisable groupsimay existsin thesneutral form skown in formulae herein,

or may exist in charged form e.5. depending on pH. Thus*®HRospRile %ﬂﬁl 688 be shown as
g1062063 SEQ D g P & P B 5 P Qy

PO (R oC A TR TY T ACTERSTiPier 2GR CEplel Prehats Fesuprardher charged
forms%@@ﬂ%ﬁpﬁé&a_ By He AR, Similarly, sugar rings can exist in open and closed form

and, VQAC@&%W T%ﬁ%ﬂ%@%}—omeﬁlng -I;)-Igglr;[o-rrr-l;l%r%so encompassed

bythe*iﬁ§é'h?tiﬁﬁ.***********************************************

FrRAFHFH A A KHEFHAX 640 650 660 670 680 690 700 SEQ D7
WherCATRET (ahBGATEANTTATIGEAT GiAHBISTAA WA AGRCAGITECTAETIAGAZY should be

obtaing] foal oIS 1ok Ko el ranrpisil sRYmEHRER GREEP AR ATSES): and in

particTIAGERATAGHFNNT Jiongiform encephalopathy (BSE).

EE I b S S S S R Sk Sk S S b b S S S b b b b b S S S S R S

SEQUENCETISTING'DETAHBS Ag expressi on and adsorption The

plaspd is used to transforma leu2-3 leu2-112 his3

IRNOL + RETAPai n of S. cerevisiae yeast (DC5). The yeast
at e gPefuned GARDEY bRkt muckeddewsayeodtt ai ni ng purified
g NDSPGTING: tiUfouemdw I\l QHGI NE) . Vitam ns, and

bllﬂlfb lc::acurlDbl—\glbpu”IIcuuyd
flnn

uf t r aPieferred HBsAg nepddotideseqasncs on, | on exchange,
ub t r ageew tdaagadripfiinodtdedqiesali4iing. The purified
agtl Jﬁﬂowég&%n@ésﬂ" Hofre n%ﬁAﬁ@S sfo 'Eoci?)?x (EEPNOvEH T the

f Ar
(17 A BB 1D 36k &y extondin 230 Haclaghdes FTdjer AT —
i §0t pRicterisd biquence Sormsecdravgiidain af B spgrcpdingsbqiMBsAg

CONCELREOADNO: /sfwlmupa%aﬁﬁacm@gto&ﬁ&sa&lH to between 5.2 and
rature for—a

Q\l ‘EA(pQ\Kn & Sggr ?emnllrl:ilg aé&'gse'gp UCEK\@&:&% nnt rman f fa arll Ha nt
ooty gc< V-t
tléke‘TbRé@J@V%\"/er this time. Monovalent vaccine For
neki hGLR adpmoval ent vaccine, 3D-MPL i s added to the
agsof @@le'ﬁﬁﬁéﬂuen@@gltﬂbﬂo HoteP 'Hﬂsﬁggbeﬁﬁg ﬁldftbrﬂﬁﬁatéi@@qﬁgnces

CUTICTIIL T at 1T UIT Ul ZU yril LIRS) dblll CVCU ust 11y water I (0]
MODEY FORI QARRYING OUT BHEINVENTION S bul k vaccine is
t hen packaged into individual doses, either in vials
Plasnfill préprnridh sposabl e syringes. Miltival ent vaccine For
maki ng a conbi nati on vacci ne, a DIPw antigen m xture
A plasgid it eonBHECted SHNMDIATIRD wmﬁrqlﬁgentﬁ lwmeoiﬂllg’wntge PifgTiya yeast GAPDH

prom&@ﬂ S HB%‘AgLE@dﬂxg sSQu’éﬁéE W {eBioadaandad FMQAR@:’BQ!I‘M@CI%)HOH terminator;
tetraval ent vaccine product. The tetrava ent rod uct

DNA (f5om Hacqft dectein PER3Z wypasioPNea ithea 188 msrkesc B from &.coli vector
pBR3e7L ikt £@)plRmiy @&ﬁbﬁdez @NA"IfiEbIJ Eeh] v@air Eﬁm The pBR327 sequences

incu ?%%\%%Ffzgft}‘%%?ﬁ?‘ Erealo iy PRRRA eteseonela ot b e s
The AR Hracousats oudest e BBy STt b vy oy

a’EBQ&JHCQQzEéa%G aa(@%c cg: g@g c‘é@ééagtttc gggaca éé‘j&@ttcgagga
gggic%e@p&a T A Eaes gfia@aieaﬁ\é@@&at%@g%g %& Gaagoraat
aa@@@cﬁﬁ&&a@ £ Mg Bafo8 g hera byt dRe of RRLAL & tBYgacocgactgcctcatcag
tab@feicentkabddacYasaitgessasbedsatRl otdci-Ag&y O enstrebdigt caacaacaa
gadt it tediddcgnggRI04aadoSBM 2@ TR2IB L 9688cOtadRbaDasoneretttgaata

et al. (2002) Vaccine 20: 2593p602. [3] Cooper et al.

(2004) J din Imunol 24:693-701. [4] Pasek et al.

(1979) Nature 282:575-9. [5] MacKay et al. (1981) PNAS

USA 78:4510-4. [6] Fujisawa et al. (1983) Nucleic

Aci ds Res 11: 4645 54 [7] Dub0|s et aI (1980) PNAS
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[13] Smth et al. (2002) Biotechnol Prog 18:538-50.

[14] Shulga et al. (2004) Biochem stry (Msc)

wo620bl385284. [ 15] Val des et al. (2004) BBRC 31@CTAR2006/014240
[16] Smith et al. (2003) Vaccine 21:4011-21. [17]
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Q Ct PR DU Ffca @“‘zFft ttc[‘;lt % W%F?Tcaféttclt@%tqgttc‘:tc
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% %? % gciact tcc 2@2@53 dgﬁ E@i %F %i gatggaaat
c at d§g£ tg§ gtttct

ct gc t@ égcc cca%t@ @f@cagctat

thtdéagécdd@ iéﬂ@@aé@dﬂ@ &dﬁ@GgfaéEEQQathccﬁﬁKﬂttaccaattttc
ttﬂmmc%@tﬁwt% [39] Holland & Holland (1980) J.

This sBip@hce@neades 2501y Gle6dMm the Allowhig) dnsind acitl adquedctFEL) IYNO: 3:
Bi ol . Chem 258:5291-9. [41] European patent 0460716;

MES SgEt @R VER/SAGLIBY LT B D ORGSR LGE S PHILG IIW)FSWS@@"SCPPICPGYR
WGERRE LR LS TG T RY V%IPE%@TN%EET%RAQQN PPGEOGTKPTOGN
W@SWIAKW%@FSMI&F%X T HAA R dEr S P PR P

al (1986) DNA 5:129-36. [45] Harford et al. (1987)

The {%%%%é@%ﬂ%: USCNﬁigé %%95011;8%‘ géfﬂm %Qég&ﬁlin%) (%}7?9 L}%&)A'@ together with

additiprel saquente688) 2O 4egi¢MBIWINBEBE 068RGA. [ 49] Kandi rml I a et
al . (2003) Nucl eic Acids Research 31:2393-2400.
ng.gfmwa%lgfgmnggg@at 83 caﬁ??%% g?%)gt%&ta%ccaaacta

iﬁ%ﬁt %ﬁg@iﬁﬁig% g Eﬂ@ﬁttccaia

iaa aagcadgaaaa ic aaaggta

i @ t%@ § ;jgizgagg ca gi agatgcatg

tt 5@% é£§g9 8%@ aé%t%ggéééggaa éé éﬂa gttacattc

gbéé gtééaécaééi&btﬁgiaﬁgééﬁiEagbg%zQtﬂéygaciég% g&ﬂyab@fﬂﬂaaaaatttaaa

taEatca&i:gcc(aZGQ@a)ttBbOt(‘d’@;eg‘ttfgaﬂccﬁﬂﬁlte&gbaftaﬂ&a:atttﬁ:ﬁ:&t@aa’bttcagcagatt

patttFcabbdbha8b 8t gdabFaBhackwebhtamiacht tcaf@O0Jradagegtaatatgagg

aaF‘?ﬁ‘Paﬁb‘Ft%?@a%@icmsaa‘{t@%t%tF@'@WE@U@“W%?&C&W’:ttatCttta
gay%ﬁﬁgﬁeﬂcQQSaqugssatagttttttc

Thus the plasmid includes the following 2430-mer in an expression cassette (SEQ ID NO: 13):

aagcttaccagttctcacacggaacaccactaatggacacacattcgaaatactttgaccctattttecgagga
ccttgtecaccttgageccaagagagecaagatttaaattttectatgacttgatgcaaattecccaaagetaat
aacatgcaagacacgtacggtcaagaagacatatttgacctcttaacaggttcagacgegactgectcatcag
taagacccgttgaaaagaacttacctgaaaaaaacgaatatatactagcgttgaatgttagegtcaacaacaa
gaagtttactgacgcggaggccaaggcaaaaagattccttgattacgtaagggagttagaatcattttgaata
aaaaacacgctttttcagttcgagtttatcattatcaatactgeccatttcaaagaatacgtaaataattaata
gtagtgattttcecctaactttatttagtcaaaaaattagecttttaattctgectgtaaccegtacatgeccaaa
atagggggcgggttacacagaatatataacatecgtaggtgtctgggtgaacagtttattcectggcatccacta
aatataatggagcccgectttttaagectggecatccagaaaaaaaaagaatcccagcaccaaaatattgttttct
tcaccaaccatcagttcataggtccattctecttagegecaactacagagaacaggggcacaaacaggcaaaaaa
cgggcacaacctcaatggagtgatgcaacctgectggagtaaatgatgacacaaggcaattgacccacgeatyg
tatctatctcattttcttacaccttctattaccttectgetcectectectgattitggaaaaagctgaaaaaaaaggt
tgaaaccagttccctgaaattattcecectacttgactaataagtatataaagacggtaggtattgattgtaat
tctgtaaatctatttcttaaacttcttaaattctacttttatagttagtecttttttttagttttaaaacacca
agaacttagtttcgaataaacacacataaacaaacaaaATGgagaacatcacatcaggattcctaggacccct
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[61] WD01/95935. [62] Kandimalla et al. (2003) BBRC

306: 948-953. [63] Bhagat et al. (2003) BBRC
wOQMe33I32861. [ 64] WO03/035836. [65] Johnson ePC&US2006/014240

(1999) Bioorg Med Chem Lett 9:2273-2278. [66] Evans et
gc@gtggt’?aQ:Qé%cd%ﬁB@t[ﬂttB@ygtVQQ@da@§§tc?c-taJccgaaz:agcgc[aézagtctagactcgtggtgg
acBrkdtdGger @it aglbggda? 08t gdgiotd ot xicRa e s c & A de &aakb8]caatcact
cadlerstngtetcd@ccad2@QRycthverds ot rgnanot otk SRR gBBTatp &Yt tectett
catBoltanbcgbt@dctcd QUML) tardogi i LOBIR L 62 RBagf APt LB qeat Bygtccteta
at‘63099:®%40a5{0’ﬁ§1‘—Cé@l’@@%g@ﬁ?a%ﬁﬁ?%?%%%@?ﬂﬂitci&ﬁg aactctatgt
o éF%tgéttga\tgta gg 5L 4956 6FICEFF CHGY Cctgggcgtt

c ctt ta g a ttcag gg

tt gg %[g‘%? j% g @8? E l}é’g%??agﬁg ibzggg;@ccaag ctgtaca
gc Q@?j Rz gg cattTAAc aattccaag
ot L HY AN S n Jt@@@rfa%tah N BLOIGEOl St eatge
at g}éekma dcdcaMptad §tda&t gee (ﬁﬁ:t g@b&tﬁ:aﬁ@éda&&btctttgaaga
agdaﬁBBhacthQQaﬁﬁt@&’chatdﬂd:tg@é‘tlagaﬁ'htc[:Vﬂ@]ttd@itmaﬂaﬁtaatttcaaggac
tt{eb@98ytcdt Mok tChegnt4 Rt #040cPath7BleaBad dih tkta@b tadatgaataatgatat
acq{208PYatRe tutaat orspaToxdacebairar rricobt 3523 08-A t8caltPegagcaaataa
agcwatgqs%fzg@aaﬁtmacsé%térteﬁféa‘?é@c%gacEmf T LEEGPbEiecar sracactace

SR titoly %t%gz@ﬁt iiegpectioter

Er PR bt ) el

Sesardic et al. (2002) BI ol ogi cal s

Sequeso 49 68 Fliﬁ é‘szeneF:ode. 98/552. [84] NJJBSC code:

66/ 303. [86] Rappuoli et al.

The G@l@l%&éﬁﬂﬁ@]‘h&c@@i@ﬁﬁ NQ: agkvag‘mﬁ{rfﬁBﬂﬁhe GXHDHVptbhder sequence
si sfor i mmuni zation
disclogsgtn gdetppasi S EONP elop) = GHEE! poGBS Gur i n

I nvestjg ccbAacLRSLARES Bl ardd222n
Vacein ggﬁi gﬁ%éﬁ% %Bﬁ@m@tr@@i‘icg;l éi shBaracT
275: 1499 503. [92] W02/ 058737 [ 93] W03/ 007985. [ 94]
Renn e'i"cB;AetcﬂlTTT{“(ﬂQ@@ACd%&dT@tOCTTM@CCA@ASA@CCAAGM@TT
[[35] CarpbetdTTerCccEAC@A0)ACE TTEHASCTAMIAGAGCCAAGATTTARATTTT
186: 1848- 1851. [ 96] WH O Tech. Rep. Ser. 594:51,
11976 . CTIRFEAGRECE B ARRGRTARFAACAT @AACRFACGTACGCTCARGARG
1g 339CBISACTIGRTC F’FF SO BRI CAT PP P TP AR ORAC
4‘77 269,48 {1%28 & g&%&c Mncecerr
%‘i ggriég E %E 2‘%@& % g%ﬁ%imsmccc;w
n ect [ mmun. Darkes & Pl osker
:(32)0OZQAPBaeﬁAcatmc&M@&AAGG&T@@@TAdﬂ@Q@TTB@AMGC@ECA&&AAC
1200432 VR IgRCc G h) s AABc B ATA ISR GcEEKICARTCTIRGEETCAACAAC
(1996) J Gen Virol 77:2001-8. 104 von Brunn et al.
%’%991?%%@‘&?% 9( YGCLGB4GC AA‘@‘%%MHC@?T%FT CE§AGCECA
PO Hy ol FBES BB WEP%@AEF TARGGGA

e R e
QOut grgl ca ATTATCAATAC
406  TGCCATTTCAAAGAATACGTAAATAATTAATAGTAGTGATTTTCCTAACTTTATTTAGTC

406 TGCCATTTCAAAGAATACGTAAATAATTAATAGTAGTGATTTTCCTAACTTTATTTAGTC

466 1 . [AAAAATTAGCCTTTTAATTCTGCTGTAACCCGTACATGCCCAAAATAGGGGGCGG
466 ] a [AAAAATTAGCCTTTTAATTCTGCTGTAACCCGTACATGCCCAAAATAGGGGGCGG

521 GTTACACAGAATATATAACATCGTAGGTGTCTGGGTGAACAGTTTAT] ¢ [CCTGGCAT
522 GTTACACAGAATATATAACATCGTAGGTGTCTGGGTGAACAGTTTAT] t [CCTGGCAT

577 CCACTAAATATAATGGAGC] tcgc. [TTTTAAGCTGGCATCCAGAAAAAAAAAGAATC
578 CCACTAAATATAATGGAGC] ccget [TTTTAAGCTGGCATCCAGAAAAAAAAAGAATC

632 CCAGCACCAAAATATTGTTTTCTTCACCAACCATCAGTTCATAGGTCCATTCTCTTAGCG
634 CCAGCACCAAAATATTGTTTTCTTCACCAACCATCAGTTCATAGGTCCATTCTCTTAGCG
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[108] Winderlich & del Portillo (2000) Ml Med
6(3):238-45. [109] US patent 5,928,902 [110]

woR0B/1185082. [111] Vacci ne Design: Tlie Subuni PCan$2006/014240
Adj uvant Approach (eds. Powel|l & Newman) Pl enum Press
4995 (42BN 2R AARB AR acACEERAn AR e d¥B3BAGA crl ARk reaT
b5 pateitabadisdnOkitcet AckAhc AR 2ANGR248ccdat AA]cThianyccat reaT
al . (2001) Vaccine 27:3645-51. [116] Conjugate
V3 Cci AR CLRE TCCRERFAAEFATERCACAASBN AT BB B LYGRTGTATCTATCTCA
Pt @%P&Flf90CKTGPAGTJ?@-M@T?MACAM@@]ATW%%@T@%WTATCTCA

ongéé‘ Resear CACF L surTeTC c% é Ander son
et e o Bl s ma
A @?’FG%@.Q@CA&D%@@&TGEEM%A@%&%gécTT[GA@?AATEEGﬂTQQQM@GGTA

§ 12 3] cWRIAddnEE 2 d dndd ha MR 4d 3 208rTch 2o raA MERGHDBOGRcccTA
[126] EP-A-0471177. [127] W09 1/01 146 [128] Fal ugi et

912  ( QEOIrCEMGTAATTATGNEHATEIABELET2ACT 2O Barat Hr TaTAGT
a4 (QWFGMWG@%TWWTQTBDHE‘@T@%ACFT.L@G}%ATTCTACTTTTATAGT
EP- A- 0594610. [ 131 V\OOO/%%O%%E W002/ 091998,

b R e e

1hd37] AM; 6 and US patents 5858677, 5888517,
15989828:226025484 & 6139846 [138] Janson et al. (1991)
Infect |nmmun 59:119-25. [139] W000/56360. CLAIMS 1. A

SEQ [ ou@SH wae rquelﬁ@;pageiiﬁsg “aAllING¢iBavial EVIBLI-DIDBIGPPBI sequences (but no EST,

osition n e, st . (a) _pre [ . .
sts, CRV R irbbRene Bt Pohn g 1t BTG isobilsPe 8B 7H Ahiapos, witn no
filterifgg. d&emp Iit inehib estrchcaigny wity SEQIDaNO1 Hahi@libwg a HBsAgQ

codi ng sequence, wherein the plasmd includes: %1) an
>9=db3§f3ﬁ§l§mlb @;ggﬂtlé?m’flﬁ%fm & gieycéralaenae Vs phYSpHETe O YR30
dro enase 7g(ene for controlling expression of the

Igﬁa&%dﬁﬁj}gﬁ quferteer %ahd (2) an ARG3 transcription

strean ﬁnanerd@vmstream of the HBsAg codi ng sequence;
(n"?t')) pre%)arl ng at Iéaast one non- HBV. cton})onent acand (c)
i no G H ?’H‘?‘h@l?ﬁﬁﬁ T SROIER s T 4 Vﬁlfhg
sbyFtH IdGV&Ia@BiIac ac ctaAg k] an acl:ﬂ'{m.drﬂ
gl os'cggtstqcco 1St tg ). .2, HBY..C0 oaf;tet@};ccsa%nv“ sing
1A Gyl ASRe megn f}‘ﬁ’nﬁvnﬁuﬁﬁﬁf@ﬁnﬁﬂr]rmn
sbyok ascm) t awnggaact ¢qa@a®ema@ameaaavﬂnercatm9

Qu ri/aw q d aaec éce aagctaart]aalélgz éahea gngp ggqpaagaagacgt%m QO
glyceraj Y SFIPrIp CPSIH’E&II@II gnyariogenase| gener |

Sbl?bn?4r°oIaF‘1tﬁfgg@ﬁﬁF@S@P@Ha%#ﬁCfth@aﬁB@Abﬁcmehawgga@eﬁqaé?ﬂce

ouddPd1d1 2)e: APR-cARGR 2 d e AASEL L RL L LR L LS T RAL Ol o AQWRSE eam Of
t he HBSAlgIkjd)dllhgllsteldwlerﬂdéll|lIIIIIIIIIIHIIIIIIIIIIIHIII

Sbjct: 88 ttgacctcttaacaggttcagacgcgactgecctcatcagtaagaccegttgaaaagaact 821

Query: 241 aatatatactagcegttgaatgttagecgtcaacaacaagaagttta 300
IlIIIIIHIIlIIIIIIIIIIIHIII]IIHIIIIIIHIIIHHIIIHIIIIIH

Sbijct: 820 aatatatactagcgttgaatgttagecgtcaacaacaagaagttta 761

Query: 301 Etgacgcggaggccaaggcaaaaagattccttgattacgtaagggagttagaatcatttt 360

R R A R AR R AR AR R AR

Sbjct: 760 @tgacgcggaggccaaggcaaaaagattccttgattacgtaagggagttagaatcatttt 701

Query: 361 taaaaaacacgctttttcagttecgagtttatcattatcaatactgecatttcaaaga 420
1IllllllllIIIIIHIIIH]HIIIIHH!lHIIIIHIIIIIlIIHHIIIH
Sbjct: 700 ataaaaaacacgctttttcagttcgagtttatcattatcaatactgccatttcaaaga 641
Query: 421 taactttatttagtcaaaaaattagcectt 480
lllllllllllllllllllllIIIHIIHIHIIIIIIlHIIIllIIHIIIIIIHI
Sbjct: 640 aactttatttagtcaaaaaattagcett 581

Query: 481 ttaattctgctgtaacccgtacatgcccaaaatagggggcgggttacacagaatatataa 540
AR AR R R AR RN RN N RN AR AR AR RN RRRR AR

Sbjct: 580 ttaattctgctgtaacccgtacatgcccaaaatagggggcgggttacacagaatatataa 521

Query: 541 catcgtaggtgtctgggtgaacagtttattcectggecatccactaaatataatggageccg 600
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(b) at |east one non-HBV conponent. 3. The conposition
of claim2, wherein the conposition also includes one
wonroosnes2adj uvant (s). 4. The process or conposPCTmIS26/014240
any preceding claim wherein the non-HBV conponent
conpri geg @ di phtineriia 1t oxaidl 19 IThe | pnPeess | pr
SPie NP8 icticontof toaayyIprcatteti Frgtoetaat AT et P E PRIt e 46t
QudPN5 BV G ONRRAREL: c GONPLE SE S a @ cd 8BNS 4:0X0E e D ssoThE
processiarlicamaosi kil dml lofl 1 Eny | il BeEdiing | Elll Hil bl 1 wher ei n
irHetH o HBVEC OB AE AT PO Se LI oI tH " HErt (%'si s
Quaiit begeRcaadoatchB cILRERSE QL EATNOGLAgkQRCBIgg@RYOND Of
o.Claims 1] Bl'l:i\hhéi'lgilmllﬁ Hgymamumw lchUmpcbhléhltl | Idanrl ses
D O P M s A A1 eV B R P 6?98%a§%aa° or

NPOS iabdc@Ra@fggadayaaplt @glatvatdae 780
o B S e Seh Tl Rt g TS
anti gen. € process or conmposition O

soEoBe AL ﬁbﬁbﬁiﬂﬁiﬁé T

capsul ar saccharlde 10 T e process or conp03|t|on of

Qu 8 J-naaarv acr
Sb;a;gﬁ'ﬂjﬁorg ﬁ La\(mﬁ ll\lgéwgﬂgkllll ccc m gess or

OSI tc!cgarc]:ttpgctgn egga[ ecaggl n tacg:l altrgattvw:o’]xaetr e naaat
S5, BV GOIaREnt | HoTihr §éﬁ1m ONTHGAT B TP er T a
Sbjfrenmglctqccthtgseangarg@u t SdétartoSage ¢ugds@atci201 The

OGS QL .CQIROSL éattc@acQtttﬂng’ttht&%&@L NG, Gl Al M. Wher ei n
F e nonﬂHﬁV|n¢nwnmﬂmn|m¢mwnuﬂeﬂxﬂlmmnmwgwnﬁQIMElsserla
shiveni WgistiteitsraserogreotrpacAtttapsutdarttsaectraritereacad 31 The
Quddl OERS $aLbacCQIROSEL L QRO 20YREECRAL NG cl ai m  wherein
t he norHIFHBN/Ik:l(bh‘rbuerhtlIblcbhrprllltsleisllal conj ugat ed Nei sseri a
HENth it S e T B VISHCAHSt hr sacchari de. 14.
Thus EE'Q ?) REF S SqifFbrs &P W&ﬁh&l&&ﬂe&éoxﬁ‘ﬁb){edo{oecﬁ@ ¢ Bge %ﬁ&gfé}ne t of the nearest
wher ei n t he non- HBV conponent conprises a conju ted
match\ej sseri a meni ngi t| di s serogroup Y capsul ar
saccharide. 15. The process or conposition of any
pr ecedi ng claim wherein the corrposi tion is a bivalent

Pﬁ’\{/{ lélgdfﬁ SI t %ﬁq IQ/\lﬁQr g} Wa fyg%s? g oars tslaé)ur(]angefs in the same

way. BE@&DE‘NO kiR lfro@rDﬂ‘iéQﬁ('bsgsstQiatablésE maktte V\A(WMYQI&SS I}])Dbnly at nucleotide 350
S, | oNn O an cedal alm ereln the
or/cf SRR SR S B b I hofeT comooat i om

The, process on of .an cl.ai m
T RGBSR DN, ) e S 5L ERS Dol it 2005, i e
“non-cednppdzat tGedBankl €DST hengatbme sBRDB+SwinshrosPIR-€IRIOexdmnding environmental
sampl{ggé tegaggﬂan% r%\{fﬁlaw‘léqrﬁnegg\%vf(@o%g\g? ?ér@n elrtib'gmril%e c?osgséedatabasre matches at
aming g bkl hirdng of Asmyesjlue cgbiérrianceai The tab bitevas entlnjeCAA84792 1 (SEQ ID
NO: @zzrrposi tion is a tetraval ent HBV-HAV conposition. 21.
e process or conposition of any preceding claim
>gW3e T Rl NerbNAAEOBPOS T t isGFEakS pRoRENtsavRb&kis B virus]
gHBY2 D2 THoRal |FRAS 78 Onpak tSuefrce 22t igEhe- pe@tess Bvirus
conposttEdh =0t°%any preceding claim wherein the
sCQAPOSHL, Pl 5,8 peptaval ent,dBY- D T- Pw-Hi b
1&RRPASE t4 Of%/2 99“€ e PPERERSS- ke 2OHP@SIs i On of any
preceding claim wherein the conposition is a
Quﬁl@ntJavdfMgﬁﬁTSGFWLW%qﬁﬁmlﬂlﬁﬁ'Té WT?WGGQWCLGHH?SPTSNH 60
soPLOCHS Sl i efaly el v ol e g o TG R oL
he con‘p05|t| on Is a 1exava ent HBV- D- T- Pa- Hi b-T PV
QUEBNIAS | $HTSrPPI &G YRWENERRPI CES.SLAI FILONOSEM. P@RL O sBnfiree 120
pr ec edi FrFSEP AR RNIERET WLTML@@WWP%PW@L@?GSTTWTGP
SPfépt 2V at e fit P HB Gy T LB WPFLWAFWH@Y%%%WHH%WT%GP 294
The process or conposition of any preceding claim
wherein the conposition is aaheptaval ent
HBV- D- T- Pa- Hi b-1 PV- MenC conposi tion. 27. The process
or conposition of any preceding claim wherein the
conmposition includes both an




al um num hydr oxi de adj uvant and an al um num phosphat e
adj uvant. 28. The process or conposition of any
wonewadssng cl aim wherein the HBsAg i ncludes PCT/US2006/014240
pol ysorbate 20. 29. The process or conposition of any
oudve cedi rge@bficRnraitet eiripdvb e rBsAgh Fink @ SRFSWLSLLVPFV 180
phos phakiryrPAQesSHFPeICCTKIODCNAT IR DRSE 8T AR G A E SRS 1 GV ER Y
Sbifi o?\?él BRI TR AR G T B P E P U ST t1 S 2 E SIS S TR L RE TV 354
epl%l irvdr @b v SRARr e &.vERN F RADORSR v RY 2 RUT oY 1o 3
k- Gdr.s SXRT SR Rick L va VB Rt eMirsdia@yNOSt  carryi ng
Sba:tplaas ravwevdlavivIEE AAnMBS g SOt SATT PO BRIGEFIVEYT Whier sFionIn Nex 10
plasm d i ncludes: (1) an upstream pronoter froma
gl ycer al dehyde- 3- phosphat e dehydr ogenase gene, for
BLASIOY amadyshs quheedwmsmo equengenfzorhBI¥ep 62 HY NEB o egvigels 2 100% match

t
with &%aﬁzén 1t HANGEY b@ér'a 3 @%@dg@%ﬁ&ﬂﬂ%h@&%&gﬂgﬁﬁ of SEQ ID
NO: 8 GLERT H]%%lwmnepbo dhege tw@eqpmmmy@mneg ®e

I ng SGC}»UGHCG Inin ) g
gleptidgp at the 5' end of
SEQH’JNY)' gded otvBabeblie adj uvant is not an al umi num
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hydr oxi de adj uvant. 31. A process for preparing a

nonoval ent i mrunogeniz¢ conpasi ti on,4cconpri=i ng t he 70

steps of: (a) preparihg a HBV conpodent by lpuri fyilng |
SEHBE Ag afP{GéPKTT@EWé%G@ﬁAGiCTﬁAaACSMEéZrPé%GT@TTﬁ@Aﬁ@éTCAW¢%T CTGTG
SEHDY| asmC&Apﬁ’gm ng-a HB TS@W****@@W@ATWW%C TR TCTCTG

*kk KKk RRK IR AR kAR A KA I kT ARk hhhhhrhk ke k ¥

plasm d i "hcT udes: (f) an upstream pronoter

gl ycer al dehydgg 3- phogphat e %ghydr oggnase gg)ne fggo 140
controlling expressi on of t HBSAQ | codi ng isequence; |
se@d (2) qfc c&x@m@@fmmm@@cﬁe@@pﬂ@z{@@immmmmmmmw
sedthe HBs Agreochirng rsasuremneecarancrctinrcarrabagetrherc HMBs®geTTTT
Wi th an “adjuvant:to* give the s rimmogentit compost st Hgm
provi ded that the ad uvant does not consi st sol elg/ of
an al um num sléPt 32 60 A rano7 aI ent jLEiorrrrunoéf?sonl c 2 0
ositjon co Ql‘[]é 81% &G% g
TC GTLT AG C. GATAT
@weﬁwra% e
G um*ﬁewmc@**mﬁm*ea*m* R
plasm d i ncludes: (1) an upstream pronoter froma
gl ycer al dehydes 3- phogphat e glehydr ogenase gene, faro 280
controlling expression of the HBsAg |codi ng |sequenck; |
SEQIAY (2) CARTGARGEAMKASTSHITPIAREHACTTORMAT At TCTE ERFATT ¢ I BATARSTIAATAT
SEQTR® HBSKQT%WWT%WW@M%@T% %ﬁCCS?STETF&FﬁTT@Tﬁ%TA%%AMAT

LR R R E TR AL AR Rk khkkkk & Kk kokkok ok ok ok kkkkkkkkkkhhkhkdhkdhdrd kst
not al um hUm Kydr oXi 33 A onovalent i mmiinogeni ¢

conposi tion cQEPri s:‘g (a);,3 HBV %ﬁnpone% conprjsing ;.

210

HBsAg expresséqd in a $. cer eVijsi ae Rost carrying a l |
sephbAsM d HardcAatid AT@QQ‘MA@@%%@@DATM@A@G@CP@@W
se@basm d ArBohatdesiaTAzljccaaltRgicA RN RABACTTTEIAQRIrEGATTAARAAARAAA
gl ycer al dehyde: 8= phosphat e * tehydrogenage gene; frop:« s
controlling expression of the HBsSAg codi ng sequence;
and (2) an AF@@ tran%" ri ptl%)‘?ﬁ term'i?ﬁ)ator él%ﬂ/mstrééfm of 42?

t he HBSA COdI n%e o Jvant th ——
%wm %& y%ﬁ %sm%ﬁnmm
rocess Q.G @um* L4 G ,aum* e 1 @QWQ,&I*IA*QH* Rk kA
claim32 or claim33, wherein the adjuvant conprises a
m xture of amsal um na phosphat e adgouvant zand a 3k MPL 490
adj uvant. 35. The progess or |conposijtion of] cl ai m B4, |
SEQUner ei n ACheECBPcivRtcTard AN AMBSIAEEEANBAIT T SCRERFETCCARTTTCAC
SEQTRE al umCW%ﬁ%WQT%MAWMh@C B R A CEBPHIE F I HARTICAC
of any oiﬁé**éf** T*ér%**gbk*f **‘gcl;*** élj***h**fh****l_lB* A***************
i ncl udes pol ysorbate._20. 37. The p )cess
conmposi tion o%gany one of ciBims 3%30 ok

to 36, vvher ei’f the °°%

sediBAg | %Eﬁq@zﬁmﬁti‘@c% Errghied %AA&'I‘TCT@A%ATAEK@A%%@P%%CAGCCTTA
sE@hs CONPOStdrreitafirr@Rdha@irc Gl ric@c LracitefetAriReccerTa

CONMPOSI tA*@1k+1 G * F+@Fr *uS@+ xR R ETBTH* 8l +Y &i* S *Pat: FHERALS + QR cx xxxxxxx

pre-henodi al ysis patients. 3%5- The process or

conposition of any preceding claim wherein the

plasm d al so includes: (3) a LEU2 sel ection narker;

(4) a 2mplasmd sequence; and (5) an origin of

repl [ catl on functi onal in Escherl chi a coI | ; 40. The

o e - o o~ N
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but wherein the plasmd LEU2 marker allows the host to
grow in the absence of a |eucine source. 41. The
WOROBAIS28r conposition of any precedi ng cl ai mMPCTUSE@®6/014240
the upstream pronoter conprises nucl eoti de sequence
SEQ ID NO 1. 42. The process or conposition of claim
41, wherein SEQ ID N& 1 isssboll owed direetoly bysam 630
start codon fof the HBsAg. 43. The process |or | |
SEQIBNpOSi tACHIGSAGHETCAMNGET &C%@@T M ATACAAAT TTIRTETTERGAAGAGRACEHBE R TTTTCT
SEQTES am ASRGeTTTREYHEN %QTP@AWT@TGTZWGA%@CWSW%TTTTCT
kkkkdkkkkk * ************ Fdkkkdkhdkhrbbkdhdhrhrhrdrd kkkkkkkkkkkd
or conp03|t|on of “"any “precedi hg  ¢raim  Wher' eI the
HBsSAg i s enc din e pl d by.nucl eotj,de segyence
SEQ I D NG 4%QE5 Tﬁ%pprocggg]or c'7rd 05|t%én of g,ain1 7%
sedtd;  Wher@idar TbﬁTﬁ@gczﬂch@c At QWRE At fREdThdArBA cARAGTTTTTTC
sEQ@EAr e steapreendanrcadtirechierpiTroReSE T oA hdr Gt cOfrAcTTTTTTC
any precedi*ng *elral yonhrer e it e « ARG #f ot MR O« xktwi ko kekk
conpri ses nucl eotide sequence SEQ ID NGO 8.47. The
HBsAgreQﬁﬁﬁorP&ml?&Hmﬂﬁﬂoh' on of claim46, wherein SEQ E) NO
is imediately downstream of the stop codon of the

The plapmihis el tegravsiquenden?-2&u2Tie hipdsorbd ! sirais ofgaeievisisn yeast (DCS).
The y@gst a{y%r%ﬁ G2 dis &h&ic‘%’n@&m%ﬁ@ﬁ %\ﬁlfféﬁ%ﬂﬁé Eélgﬁﬂﬁﬁﬁmﬂﬂng leucine),
1

osno et ween
vitaming, amel patal g]@,dsagfs E)ggrys%b H&:}Ag rifnpyETed Hi oh BCess 1avolv1ng cell recovery,

precip@tid MrafiGOMBh] gl PldeonS {0l RxHandd Wi thicSit8fsRfbrfand desalting.
conposition of any preceding claimto the patient. 50.
The plfiGed28tigh {5l ﬁonlrﬁ%gyl%@ r88 SR HeNsedn $n GBY €k bAGuHI@Stially-spherical
%ﬁr r\y g HEPI a32¢ﬁ havi ng a HBsAg codi ng sequence,
particigs (average diggie - i ncl udes: (1) an upstream pronot er
from ceral de pho hat e. dehydr ogenase, gene
A suyrB o i REvERE: Bh RSRRRnstinBoRy Lt RGY the ifiied HBsAg
concesegjelenite; adgmdng B pihtoARBBednr ahand 6t thermixenerisnaft ar room temperature
for a ﬂ&"@ﬁﬁ Et‘ﬁ% %o[@?éﬂg&? Jaﬁh%&%?eﬂg; ce 804 tl(l% tidneONe
nor e € nan ure o
ldl carrent for adm nistering to a pati ent 51. The use
Monagg ’(‘ﬁ‘)"c‘F’iB%Ag expressed in a S.cerevisiae host carrying
For nﬁkﬂﬂg %ﬁg& E’l] t'\r%lgcﬂ:}e @%Sleﬁ’LQQ iR S AHLRRGPed P@@Ag dhdtdiRition to give a

udes: pstream pronoter

final 8139%& FeilcaRiFFiga-of 2% B%ﬁm%ﬁh@"é‘é H§iBE Bgieh Aardnigeren aﬁdo?tenle saline. This

bulk v&€&the f@.ltlllénriﬁc Bd RS {navidl 4d36s, ERSAG ¢iadionthts &i@%&ﬁb’l@ syringes.
and (2) transcription term nator downstream of

codlng sequence; and (ii) an adjuvant other
Mum%‘ﬂ&t Agﬁ) um num hydr oxi de, in the manufacture of a
For ninkihigC:acmiibinitivh Rdeihal eSDmengltigen &nﬁlﬁfd Sl"dbtan&ﬂ frém Chiron Behring in

Marblgl':gtg}m dad)%/g [ Sg@?xg e‘é’ﬁf%‘% lé':vg oﬁ)ﬁd@ encvee 2 tetravalent vaccine

produpt: ﬂlmiteemvﬂemrpradtgt yaebalsd h)yldEB @, mhosrpb«ahmd to reconst1tute either (a) a
lyophﬂﬁga/ gfbog' %%Jg\gat?%ﬁa% '_FB%IC%%rbeg lsugﬁﬂém %Bos% V\,% g‘u%x{l,nor (b) a trivalent
nnxtum@fdmpéaﬂlzcdnqmum fmcHeboMeaié a&ée}(ﬁ@&e SEQ ID NO 1;

and (3) an ARG3 transcription term nator downstream of

t he HBsAg codi ng sequence, wherein the term nator
It willchsripdprsiesd Srtyhe mvqasionghas fheen daserihefl &y iay b exanpl¢ enls2nd modifications
may bBRHIE Fhi tRERAnd dRAA tl‘?énsgoﬂe%gg Q%ﬁﬁﬁqheoiﬁbén‘ﬁon 54. A yeast

carrying the plasmd of claim52 or claim

53. 28084seqLi st SEQUENCE LI STI NG <110> CHI RON

CORPORATI ON <120> EXPRESSI NG HEPATI TI S B VI RUS SURFACE

ANTI GEN FOR VACCI NE PREPARATI ON <130> PP028084. 0002

<140> PCT/ US2006/ <141) 2006-04-14 <150> US 60/ 672838

<151> 2005- 04- 18
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<160> 15 <170> SeqW n99, version 1.02 <210> 1 <211>
1060 <212> DNA <213> Sacchar onmyces cerevi siae <400> 1
waagmiiiaega gttctcacac ggaacaccac taatggacac aeariusgmesald24o
tactttgacc 60 ctattttcga ggaccttgtc accttgagcc
REFERINCES Ui SRR LA Aaeh LbHESE! BleBrplathd rEi%‘h
attcccaaa gctaataaca tgcaagacac gtacggtcaa agacat at
[1] Vadc®fds.t(EBarIeika! & CRasRE I tICalitgac g ASBY: oaizna%sa@t
2] De&ﬁ%&%gi 2092’5%@89@%25@4%0& acct gaaaa aaacgaat at
o1 o5l s BT piastepcane saomaattia 00
[4]1’2‘6%%%‘8%% §2§t Daana cacgcttttt cagttcgagt
(5] MHFK&X dal (HS1x B ali4 4804 caaaga 420 at acgt aaat
[6] Fuigsatvh aiatl. d@983adugeit titile Rest Id A6t 3-64t tt agt caaaa aattagcctt
[7] DuB8Oeddl.aad0s PYAS UGA 82:@649933. acat gcccaa aat agggggc
[8] HuS@Hah 3cACAsgH INA AL Ay 73307-¢At Cgt aggt gt ct gggt ga
[9]L1uaé}?¢?T( 9%§)t ggtzgg f\tcc act aaatata attggagcccg 600 Catt
a cc aaaaag aatcccagca ccaaaata
[IO]V@lF Zt“{ﬂ&ﬁ‘g %%%@@‘5%2%%228 ttcataggt ccattctctt
[11] Harderd ¢4t 88% Hgu§iaddtd iioat¥aaac 720 aggcaaaaaa
[12] Ms§tpgratoh 410341 Natateggad78-8at gcaacc tgcct ggagt aaat gat gac
[13] STBBD et 32T Biatechgh CepaABFes-abgt at ctat ctcattttct
[14] Shd&a8 Gl tzob4)q§zb@@ﬁkir9tM&4ﬁ69gpﬂsgt6aI ctg atttggaaaa
15]V§19&t£9ﬁ PRl fo9Aaa saccagttcce tgaaattatt 900
at aaagac ggtaggtatt gattgtaatt
L1o] Smf%ﬁf”?c(%&%)gc ’”etzg%é ilt ttcttaaat tctactttta
[17] S?J‘:i? & t(%O[03)( %I%?&gaacac 1020 caagaactta
[18] Seyit ?@éé&@%ﬁ@é@é@@éﬁ@gn&%{b@&a@aaa 1060 <210> 2 <211>
[19] KoGsa8 ak 2A0RD) BNUS &.94 33:1 B@8dhar onyces cerevi si ae <400> 2
[20] RERBGE értad CREOPNEtCHEachnol0BadaTeAC t aat ggacac acattcgaaa
[21] Khaialch &m@%@&kﬁtﬁﬁstwg@ ggaccttgtc accttgagcc

[22 ]l\/ﬁlﬁtﬂ%?g % lit@Aaﬁa 1 Hhkbectatg 1t20 ac:tgatgca Cat
attcc gcaagacac gtacggtcaa gaagacata
[23]H$ lc @?)g{; ct e%a 11E80a acgcgact g cct cat cagt

[24] T%Q&é’c‘ﬁt@°%&§5§§§§ 0%4¢/834cct gaaaa aaacgaat at

[25] Valdegcat al €03 BfaRE @1@7&@ Tegt caacaac aagaagttta 300

[26] Heitdg ac4 c@0@) d itearaggdd:1adadagat t cc ttgattacgt aagggagtta

[27] LgRek ¢Adlt @boBGac@aatiaagaga cacgecttttt cagttcgagt

[28] HElﬁtﬂIkCe%lt @bog%g@ggmlgql%ttcaaaga 420 at acgt aaat

[29] Vaﬂ’@ g?qt gg%og tf}%szrol%%%Pat ttagt caaaa aattagcctt
t

ceegt ccaa aatagggggc
[30] fgg bFr&féﬁla 2GR 3%?@@ ‘aggt gt ct gggt ga
[31] MsPawnatieapk (1087 @a«té'eﬂgam a&8tl4t a at ggagcccg 600

[32] BhtZtettllt ﬁﬁgﬁjft@@d\éﬁcmw@3@é@a@aaaag aat cccagca ccaaaatatt
[33] TeIed drtal (2002) oG] UReldseiatoca gttcataggt ccattctctt

[34] MAGWR QRAF IR 10RDagAAs g -gggcacaaac 720 aggcaaaaaa
[35]T%1ggg%§%@@§)g,tt z,-léagg bg@ggcaacc t gcct ggagt aaat gat gac

ca atctat ctcattttct
[36“?‘583@‘6‘ g? é?t(%cog?& B o Cist gctctctcetg
[37] Hghlgnd 45 Hgllan Pbéé%aéaaﬁga 34§ 95 accagttccc tgaaattatt
[38] Hgtb@ldc?eblekl@ét(tﬁﬁ’%étl?adt@a@t %&ﬂ‘&égac ggt aggt at't
[39] Hghdrkigh HalldindCt POpa Bt C/R6023H:2396160aaa cttctt aaat

[40] HoRB4naGH &1t (1883)FUBLAUKEE. A58{5L91-9.agt tttaaaacac 1020
[41] European patent 0460716; US patent 5,349,059.

[42] Crabeel et al. (1983) Proc Natl Acad Sci USA 78:5026-30.

[43] Cabezén et al. (1984) Proc Natl Acad Sci USA 81:6594-8.

[44] van der Straten et al. (1986) DNA 5:129-36.

[45] Harford et al. (1987) Postgraduate Medical Journal 63(suppl 2):65-70.

[46] Ludwig & Bruschi (1991) Plasmid 25:81-95.
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caagaactta gtttcgaata aacacacata aacaaacaaa atg 1063
<210> 3 <211> 226 <212> PRT <213> Hepatitis B virus

we20BA1%B28et G i1 Asn lie Thr ser Gy Phe LeurPGryskine/014240
Leu Leu Val Leu G n15. 101 5 Ala Ay Phe Phe Leu

I|e Leu Thr Iie Pro Gn Ser Leu 20 25 30
E{g%%e m“%;p Trp Thr ser Leu Asn Phe Leu Ay Ay Ser

s 35 40 45 Leu Ay Gn Asn Ser G n ser Pro
[49] KT‘H‘P“‘%@(“ ROPNuclic Aiids Repgardigl: 2§@3€%0060 Cys Pro Pro
[501 WO@/26787.Pro Ay Tyr Arg Trp Met cys Leu Arg Arg Phe 65
[51] W©99/62988 lie lie Phe Leu Phe lie Leu Leu Leu cys Leu H
[52] Iﬁlegmok)@%nb@Me)lﬁtne@%?@s% Leu Leu ASIO Tyr Gn Ay Met

I

Eﬂ ‘%ﬁ‘us e%(t) %ﬁzo%%ﬂﬁm Hol R n?{/\/ge %CE‘?’ %19 3%1199 iﬁi

115 120 125 G n Ay Asn ser Met Phe Pro ser
[55]%&8&% 46Thr Lys Pro Thr Asp 130 135 140 Gy Asn
[56] USypateThd,239yId6l ie Pro lie Pro ser ser Trp Ala Phe Al a
[57] USymtehtd®42D509155 160 Tyr Leu Trp Glu Trp Al a ser Val
[58] KALGmbIEer 28 (2008 BibEMmR SdeRt) TrBrbadifons 37 aik BRcMadssPr o
[59] BERBwRY of iboI}"PIn%o?‘/ 4Gk Y40y ser Pro Thr Val Trp

u 519 l[1e Trp Met Met Trp Tyr Trp
1601 KefEp (2P é?glds%mm"”f’?r%ge?sl i e 195 200 205 Val ser pro

[61] ”¥Y 5Pro Leu Leu Pro lie Phe Phe cys Leu Trp Val
[62] Kan¢jmpHaper b ROPYY BRR@306)HI8H30> 4 <211> 678 <212> DNA
[63] BhashBef dHEHHB) BBRC BOU3T3u861<400> 4 at ggagaaca tcacat cagg
[64] VabO@58%ya cccctgetcg tgttacagge ggggtttttce

[65] J6RER0B45e@bostiodt UlidaeATH8abELILRC aat accgcag
[66] ERRs G &9 663>95%69 Q,%%czkés%ﬁb% t 120 tttctagggg
ARV g s s Bt
[68] Persing gt 4t @00% E@egzé@{"tnwwb%b%&t dt attcc tcttcatcct

[69] Bytand et 4t (§@04e Vewine2BBi6€at t ggt t ct tctggattat 300
[70] USaaggt @0pt26tgccecgtttg tcctctaatt ccaggat caa caacaaccaa

[711 UKaS@3@ asplidatid0 0220211.
[72] Myers et al. (1990) pages 145-156 of Cellular and molecular aspects of endotoxin reactions.

[73] Ulrich (2000) Chapter 16 (pages 273-282) of Vaccine Adjuvants: Preparation Methods and Research
Protocols (Volume 42 of Methods in Molecular Medicine series). ISBN: 1-59259-083-7. Ed. O’Hagan.

[74] Johnson et al. (1999) J Med Chem 42:4640-9.

[75] Baldrick et al. (2002) Regulatory Toxicol Pharmacol 35:398-413.

[76] WO 94/21292.

[77] Sesardic et al. (2001) Biologicals 29:107-22.

[78] NIBSC code: 98/560.

[79] Module 1 of WHO’s The immunological basis for immunization series (Galazka).
[80] NIBSC code: 69/017.

[81] NIBSC code: DIFT.

[82] Sesardic et al. (2002) Biologicals 30:49-68.

[83] NIBSC code: 98/552.

[84] NIBSC code: TEFT.

[85] NIBSC code: 66/303.

[86] Rappuoli et al. (1991) TIBTECH 9:232-238.

[87]1 W096/40242.

[88] Module 6 of WHO’s The immunological basis for immunization series (Robertson)
[89] Jones (2001) Curr Opin Investig Drugs 2:47-49.

[90] Costantino et al. (1992) Vaccine 10:691-8.

[91] Lieberman et al. (1996) JAMA 275:1499-503.

[92] WO02/058737.

[93] WO03/007985.
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t gcaaaacct gcacgactcc tgctcaaggc aactctatgt ttccctcatg

ttgctgtaca 420 aaacctacgg atggaaattg cacctgtatt
woeemiiegeat cgtcctgggc tttcgcaaaa 480 tacctat gggr/US2006/014240

agtgggcctc agtccgtttc tcttggctca gtttactagt gccatttgtt

[94] Rer’l#x%se? 9%1; 9- ‘dglﬁ %993922;; Btggf;: ;ggg
DS]C&%EP g@g J?’?J%Pasc glgf‘%? c aattttcttt 660
@) et #Watlt 1998 <210> 5 <211> 1061 <212> DNA

[97] Wﬁﬁ@@b&ﬂd@d@d@@l%@ é¥i-¥32ae <400> 5 aagcttacca
[98] Rgbih C200aCRLli@oclachatindn taathefdcac aaatt cgaaa tactttgacc
[99] Je@l@zejats @zom)tmﬁob%@ ML BlURE @eRyizgagcc caagagagcc
1100y RERLL 33000 (5099);1%9 hAls2gidgatgca aat tcccaaa
[101]3 ‘%?@ ge %)?) 10 c(% gaagacat at 180

PEECEt Pt g‘i 6’5 5 gcctcatcagt aagacccgt t
[102] Berkopeg ga¢h (2000 Wralosy acgaat at atactagcgt
[103] E@}@alltgttftla(@ﬁ%@)fér'afa&(adcﬂa”@@h&gttta 300 at gacgcgga
[104] gaRramgged (ERapgathe 8(7):4Gh84.acgt aagggagtta gaatcatttt
[105] $RMdegaal aBRARS, § TegCltd Hig Seg)isBegagt ttatcatt at
[106] 191%@15&% gce 995 Wf&%@@c%n %;stz%l g6dlBaadopat t aat agt

1337 Sfaaa attagecttt 480
[107]§g ﬁt C;{ha% " é@g t agggggcg ggttacacag
[108] Wipdgrligh s del ﬂ’fﬁ]&t(g %\Qfé f?@?’b%%f aa cagtttatcc
[109] U'B gafenttoc 2896 aaat at aa t ggagctcgc 600 ttttaagctg
[110]@6&36@41@% aaaaaaagaa tcccagcacc aaaatattgt tttcttcacc
[111] Gakimpdneigh CHGSubibiiiand gteaaippioat/i @ds. Boedbk MNeeaan) Plenum Press 1995
(ISBNgR@@ati@gy).gcacaaacag 720 gcaaaaaacg ggcacaacct
[112] ER2L G380 at gcaacctg cctggagtaa atgatgacac 780

[1133%§g&&%t¢5gogﬁccacgcat gtatctatct cattttctta caccttctat

0 tctctctgat ttggaaaaag ctgaaaaaaa

[114] cagttccctg aaattattcc 900 cctacttgac
[115) NaBY e (A0 A 9aE ALa0 ST

a ttgtaattct gtaaatctat
[116] Goiugate Yacamacieds: msaataali) gs%l\hﬁogﬁ‘t%fig pgticelatc Yl 110:48-114.
[117] Anbriytegs (Tan 20 pRcanciaDs0R20radad®/t agt tt cgaat aaa
[118] B2ER6AL 89%3) HARARABHGO(1H:240H38. <210> 6 <211> 450 <212>

[119] %rs%%:le?’zﬁ QosHNAPILESIcE858%hSi ae <400> 6 tccttctttc
[120] _% %‘;‘7‘2 a t aact aat at at aaat acag at at agat gc at gaataatg

[121] §attg attattttgc aatgtcaatt aaaaaaaaaa
I3 aaact at gtt 120 acattccaag caaat aaagc
[122155’(1’{ B/?%a acgaaattaa cgtttttaag acagccagac 180
[123] 8f2P/Gt2aa aaattt aaat atacactgcc aacaaattcc ttcgagttgt
[124] ®o@Eas3benc 240 cacttttata ttttcatcaa cttcagcaga
[125] eRAReéd.C t cacat agaa cattggaata 300 aacagcctta
aC, caagtttgca cagcgtaata tgaggaattt tgttttgaca
[126] 624441
accct ttaattttct cattgttttc atcaattatg
[127] 91%%& tatctttaga 42%81 ttccact acaatagcaa
[IZS]F%}@%&‘?{ ¢l (2009 Loyl 3L281p<2700 <212> DNA <213>
[129] Baakdear dni28eh lefeqt dvigi BeA884G0> 7
[130] EP-A-0594610.

[131]1 WO00/56360.

[132] WO002/091998.

[133] Kuo et al. (1995) Infect Immun 63:2706-13.

[134] WO01/72337

[1351 WO00/61761.

[136] W0O2004/041157.

[137] WO91/18926 and US patents 5858677, 5888517, 5989828, 6025484 & 6139846
[138] Janson et al. (1991) Infect Immun 59:119-25.

[139] WO00/56360.
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agaatttgcg aaacaggcca agctgaaaca attcaaaggt tttcaaatca

at caagaact 60 tgtctctgtg gctgatccaa actacaaatt
woOat@nasgt ctgccaagac atcaagaaga 120 agtt agt gaCT/US2006/014240

gatgtctttt atggagagca ttccatagtc tttgaagaag cagaaaacag

180 attatatgca gctatgtctg ccattgatat ctttgttaat

CLABMSaaaggta atttcaagga 240 cttgaaataa tccttctttc

1.

2.

10.

gtgttcttaa taactaatat ataaatacag atatagatgc
A%Q&%&Q%ﬂ?%ﬁ&ﬁrfgta B8 dat R aheuad #hRCApYsiAbt, 8binpfiffg the steps of:
aat gt caatt aaaaaaaaaa aatgttagta 360 aaactatgtt
ada) pepaag BNt @awguerd by pyyiyvingati Bedyg afiertexpresgon inta Segyevisiae host

420 : . . . _
R AR B P L o s v
t t t t Caesaastepmcpgoata flone adyeeratdehyde dipherphats 4ghydrogenase gene, for

catt 3 ; g . .
Tk et

cat t rmingior dewasaen ofhe ARsdwcodingsenenss ct t t aga
gg%{;r%? 6l g%%@to%g%é‘@]-ﬁ%"i‘%&rﬁ (hEG: £Q0 <210> 8 <211> 689

sacchdaronyces cerevi si ae <400> 8

C gapiGR@ the B 0 a@BEAHIATBVGaapeaints tblos@and maRivhiear@apetition.
gtctctgtgg 60 ctgatccaaa ctacaaattt atgcattgtc

ALBSIGAA0R Hinh ARARABAB I ARG, 120 algtctitta

t ggagagcat tccatagtct ttgaagaagc agaaaacaga ttatatgcag

180) etlBYt aingonedt ¢yairaing HBsAP texptedsedt maagfyterevisiae host carrying a

tttc ; t 24 tict - 1 i

aact Bavdeg ey ATEL AT coflhe s, Mg L bk Bfetuces: 1) an upstream

t at apaitogea fromt bt ghyceraldelytde Saphosphatea alabybiogenateg gengygt fan controlling

aact @)Ep%sgi%n e ﬁ%ﬁg%gﬁlgas@g&e%@é%%g (% e g&ﬁ@?@ranscription terminator

cgaaattaac gtttttaagd cagfcagacc gcggt ct aaa

aat t devzstrgamn ot the tHsd\g cadimgaeauende; t cgagt t gt ¢ caatttcacc

4 ttttatat cat caac, ttcagcagat tcaaccttct

c gg)agtg&aﬁggneﬁo%%%gtcggpg}?@t' acagccttaa caccactttc

aagtttgcac agcgtaatat gaggaatttt gttttgacaa 600 .

Thecoparasition of glaim {reseinthegemppaition Asinflyelesong O BRTecaditvant(s).

atctttagac 660 agttccacta caatagcaat agttttttc 689

Thn0sesy oxipesEoR ok 2y pre@iimeg<Raits>whereinthe nenyBBY component comprises

ag&ﬁﬁl\é}ig'{(ﬁgidgow 9 taacgaattc caagctgaaa caattcaaag

gttttcaaat caatcaagaa cttgtctctg 60 tggctgatcc

TRORLRS A Grab Tl phaa R TR, PG R PR oAb comprise

a tfpoagaaBlc agattatatg 180 cagctatgtc tgccattgat

atctttgtta ataataaagg taatttcaag gacttgaaat 240

Thébroedsk of I:or%%t%ﬁ'@h o€ ity Ratedanidain, dhakadé acn-HBM @ng@aént comprises
aat aa. tgatatacat tgattatttt gcaatgtcaa

a?‘fc@iagé’gg'ésélsé‘%%ﬁngttag taaaactatg 360 ttacattcca

agcaaat aaa gcacttggtt aaacgaaatt aacgttttta, aggcagccag

Tho progesggHRosiHan Dty Lae R glaipgch ¢ ec wheiathe non-HBV component

caifipriscoavidlghcsaatdd mid8Y accactttta tattttcatc
aacttcagca gattcaacct tctcacatag aacattggaa 540

T EFRERGE LohgANEE T LGNS L GORRIERL PR RURRn comprvc
a hepafiia AtWimes pgfissiccat c tttatcttta 660 gacagttcca

Ctacaatagc aatagttttt tc 692 <210> 10
The process or composition of any preceding claim, wherein the non-HBV component comprises

a conjugated Haemophilus influenzae type b capsular saccharide.

The process or composition of any preceding claim, wherein the non-HBV component comprises

an inactivated poliovirus.
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<211> 226 <212> PRT <213> Hepatitis B virus <400> 10

Mt QQu Asn | i e Thr ser Ay Phe Leu Gy Pro Leu Leu
wdalochiess2& n 1 5 10 15 Ala Ay Phe Phe Leu LeupTius2ug/014240

He Leu Thr lie Pro Gn Ser Leu 20 25 30 Asp Ser Trp

Trp Thr Ser Leu Asn Phe Leu Gy Gy Ser Pro Val cys 35
The(prass enco@ppsitipm oy pseqediae ﬁlas*e; W‘%’&r@nmﬁn@éﬂBﬂmmlplp@ent comprises

s ac P |
a <§§1i ggfeg @Hﬁ@i%@ézeigggzgéz 6938 Ivé?g% ?g Suler?g gﬂ%‘lrdgr (F)’her 85 '78

T}rghpgoiegﬁo 0&11\95 o%g}‘ % pgggc%ﬂfné c}_alr(r:“l,u lll_erﬁ%?. e 1891151%%0%1?ent comprises
a tomjngeared Néaslserdymerngitidie aerbgreuIPAmap%ulla] sag@ﬁarikES 110 ser

Thr Thr Thr ser Thr Ay Pro cys Lys Thr cys Thr Thr
Tl’féﬁﬁoé&s@orlcl)'iqpbﬁﬂoﬂ- gbarfy ﬁiec@dﬁﬁ Afeiim Selerdil tthd - I%V coBiponent comprises

%%gug?@ NE el aerpgrils Gerppguid) 3%&??3?%%8#% Ll

ys 145 150 155 160 Tyr Leu Trp Glu Trp Al a _ser Val
Tlmgomﬁ@ors@nppﬁlﬂ% efiangereqeding (ckaim ] Bprain ghees-NBY gopponent comprises

a ENMGugdRl NSisBerld ﬂerPhﬁtzM@Eer%ﬁbu qu: Silar RERhdrHe. Val  Trp
Leu 180 185 190 Ser ATa t Met Trp Tyr Trp

Tlghérocésg c%eéonﬁ%ugltl X roféeﬁg/ l%rle@ed Scléﬁ'g \%’Q&?Clﬁ ?anpgsr L‘F"orll is a bivalent

HBYeHAYSoppositigr. | i e 225 <210> 11 <211> 6 <212> DNA
<213> Artificial Sequence <220> <223> CpG adj uvant
Tlse groeess eor<ébdipositidn gif cglyt précedibOclait®) wizddin the <BhPositiAis a bivalent

Hﬁ%:-lﬁi%C%rl’r}pioglhgl al Sequence <220>

The process or composition of any preceding claim, wherein the composition is a trivalent
HBV-D-T composition.

The process or composition of any preceding claim, wherein the composition is a tetravalent
HBV-D-T-Pa composition.

The process or composition of any preceding claim, wherein the composition is a tetravalent
HBV-D-T-Pw composition.

The process or composition of any preceding claim, wherein the composition is a tetravalent
HBV-HAV composition.

The process or composition of any preceding claim, wherein the composition is a pentavalent
HBV-D-T-Pa-IPV composition.

The process or composition of any preceding claim, wherein the composition is a pentavalent
HBV-D-T-Pw-Hib composition.

The process or composition of any preceding claim, wherein the composition is a pentavalent
HBV-D-T-Pa-Hib composition.

The process or composition of any preceding claim, wherein the composition is a hexavalent
HBV-D-T-Pa-Hib-IPV composition.

The process or composition of any preceding claim, wherein the composition is a heptavalent
HBV-D-T-Pw-Hib-MenA-MenC composition.
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<223> (CpG adj uvant sequence <400> 12 ttcgtt 6 <210> 13
<211> 2430 <212> DNA <213> Artificial sequence <220>
we20BAx186 adj uvant sequence28084SeqLi st <400>PaB/US2006/014240
aagcttacca gttctcacac ggaacaccac taatggacac acattcgaaa
tactttgacc 60 ctattttcga ggaccttgtc accttgagcc ==
Theaprgesya gt compapiiiont efzmmy tireace e elaimy phergit thg Logipasition is a heptavalent
HAD ACsARR-BSLRRLa/eApbgsaAJacac gtacggt caa gaagacat at
180 ttgacctctt aacaggptca gacgcgact g cctcat cagt
aagacccatt gaaaadgaact 240 t. [P
TR & o P AR AR iy Bieted Bl SR 08 80 B fscion includes both an
alotigacdydyaidggdiaaygoed aaaaaigai peosphagaidjacgt. aagggagt ta
gaatcatttt 360 gaataaaaaa cacgcttttt cagttcgagt
THetpRédead drddonpodtiaCoime padctdiogaaid whittiathraiBgdahcludes polysorbate 20.
aattaatagt agtgattttc ctaactttat ttagtcaaaa aattagcctt
TS Grbde@@t §:C tc@ﬁlPBSﬁ(ﬂ?C&C Ghy ApREARES AdaiRP ! ABGLHOCthe HBsAg includes
gggtt acaca gaat at ataa 540  cat cgt aggt gtctgggtga
Ph@élg’@flﬁlﬂﬁloﬁlt(gctggcatcc act aaat ata at ggagcccg 600
ctttttaagc tggcatccag aaaaaaaaag aat cccagca ccaaaatatt
A gtdcessdor pep6iBQ acoaardentdanynt gaicaapytposit e, tcomptising the steps of:

o caeant - HRLRROBaR BRPOEAREI e RYEORCRER n e vow

788rdcpaginadd hiviae s G @iligatqieate, otleadih tHeCplasmid includes: (1) an

t ttct att tt 84 tctctct tt .
 JoRS AL 56 BhoRbati oL S BPRBRR e, o convoti
cexmbsamt gf dot MBsAggtodatzatamenac agdt(@yghadRGFatramytdgaion terminator

C t { {{aaat tctactttta
t ‘S‘g‘?ﬁ%‘% C tOft%?e?f[ ?{%%%tdh%as? %‘%tgg% 3%:1@1 020 caagaactta
gtlig)tocﬁﬁ@a{iﬂg e FIRAGAk ih 2R adjadad dagiat gaaganadgéacahsaiidn, provided
1 attcctagga cccetqgctc ttac c.ggggtttttc
¢ EF PG achs T Attt GBI Gy He CORaE" gt ot agact
cgtggtfggac ttctctcaat tttctagggg gatcacccgt 1200
A@f et PW@P%@&&&@Q@@@G%W@@% CIPOSHOR £OPHSBE Higstaps of:

S SHSRHF 1800 bt FpuIOLLMEREL QOO o s s

ccaaying e elastad hygng e HBsétegmdingaeqemaggrlergn thegelesyjtitingjudes: (1) an

1 c )
L —
t expressicat f thegEBgAgcepding seauanegy 2ad ggaaat £§CB5manscription terminator

CA6FhGteainlof AOABECE AdifeHe B8 3adt L t cgCcaaaa tacctatggg
agt gggcct c0 1560 é%%ccétttg%nc?tggctca gtttactagt

gCoatontbipting tediBoig wih tagdigeat te giv6 3@ invowmgemjt tomposition, provided
t tt t . aa gtctgtacag
1 O e Al Ry S O R T FRARPRRE T 21 T
tgtctct tatacattta 1740 acgaattcca agct gaaaca

A BPEIE dPmu PR PE RO IERSTIIES gt ot ot gt g 1800
9¢hHIAuEPR ﬁ&ﬁa&ﬁﬁpritsﬁi?gﬁﬁgz\gtexﬁfegééﬁaﬁgﬁcS.«?etr&%Qeaﬁg@ carrying a
agttagtgat 1 GOé‘%gt gtcttft atgQgagagca ttccatagtc
t t t gRlagadyavngaiiBséggoding stenca™ 1oty theplasgidapgjudes: (1) an upstream
ccat fgabitt £l 8t figadraldeiyddagiHosphatel deRRBGRNSe! gaRAIBA controlling
1980 tccttctttc %ggét cttaa taactaatat at agl}aé‘?fag .. )
at at HEERSHED of eatBAfg codng ssaueret A0 2heR ganscription terminator
aat gdGartrtan? aRMAIBRAE coding kéqaegha@; arpct at gtt 2100
acattccaag caaataaagc acttggttaa acgaaattaa cgtttttaag
aégtcaliienthe0s sejedypisvadyd@atdet aaat at acact gcc

aacaaattcc ttcgagttgt ccaatttcac 2220
A monovalent immunogenic composition comprising:

(a) a HBV component comprising HBsAg expressed in a S.cerevisiae host carrying a
plasmid having a HBsAg coding sequence, wherein the plasmid includes: (1) an upstream
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cacttttata ttttcatcaa cttcagcaga ttcaaccttc tcacatagaa
cattggaata 2280 aacagcctta acaccacttt caagtttgca

woagmguaaga tgaggaattt tgttttgaca 2340 acacaacect/us2006/014240
ttaattttct cattgttttc atcaattatg catccatctt tatctttaga
2400 cagttccact acaat aggaa tagttttttc 2430 <210> 14 )
<21 1promotep 1from pRTElyCEI sniaief dpleideegenipe <a@es> fay controlling
Asn é!p?es@t%ﬁ‘ o1 ﬂIB§X§=QBd1;1§ %ileillc?e 448 (5P l@%@-rtrﬁgs@ﬁgnon terminator
Artificial sequence <22 S antigen <400>
Met dastnsppam Pff@e@ﬁAgrcédlASﬁeqélP%eA@hi Pro Asn Al a Asn

o) SRR RRIER R Bl peR g Mt 6% 25 50"

n Pro As Pro Asn Ala Asn Pr
T o oA E820.40 RN Adn OB CRERORNG RLHARY 32 AL RIARR 23 wherein the
adpsAnPfonpASEs Al nAs 6f £ dudiiumAbidsiHateddljibanisid aPDBMARSE hdjuvant.
Ala Asn Pro Asn Ala Asn Pro Asn Ala Asn Pro Asn Al a 65

TR@prZ@&Qr &ﬁ’ﬁboﬁ'ﬁ@n 6§5lalln¥ §4 ’%ﬁf&rﬁ the GOIMBPLYariShe fﬁ%ﬁ’A%{é both adsorbed
Met Pro 5 Asn Asp Pro Asn Arg

twalp@wumpmsv@w Asn AI a Asn Asn Al a Val 100 105 110

Lys Asn Asn Asn Asn G u @ u pro ser Asp Lys H s lie

Ti@ proc@isnorTyampicsBion 2d aB5one wf [clasms 3O toi 85,1 yBerdigntheddBsAg includes
&g oofhr G u Trp ser Pro cys ser 130 135 140 Val

pT#']rrcys Ay Asn Ay lie @Gn Val Arglie Lys Pro Qy

r Ala 145 150..155 160 Asn Lys.Pro,Lys

T%S Bro:lze%s 4 C(Hn%gﬁmgs Y, 0pg © h i)}lgs %)9 %1%§S gll?ﬁelf7%1e eIEstAg includes
plogphatidglidsiiold u Lys Cys ser Ser Val Phe Asn Val Val

Asn ser 180 185 190 Arg Pro Val Thr Asn Met Ju Asn

Thd pro&hs& OSQbmg)s}itlcﬁhﬁf Mgu()ﬁlymﬁrm 9%7, 20 re2f) Shd_&dimpoRition is for use in
h eu hé El e LeuThr Arg lie Leu

e’ﬁ’ﬁm AR @i‘%ntiﬁ’bprlel megEs pﬁ“ Leu Asp Ser Trp Trp

Thr ser Leu Asn Phe Leu Ay i i ) .
The process or composition of any precéding claim, wherein the plasmid also includes: (3) a

LEU2 selection marker; (4) a 2p plasmid sequence; and (5) an origin of replication functional in

Escherichia coli;

The process or composition of claim 39, wherein the S.cerevisiae host is auxotrophic for leucine,

but wherein the plasmid LEU2 marker allows the host to grow in the absence of a leucine source.

The process or composition of any preceding claim, wherein the upstream promoter comprises
nucleotide sequence SEQ ID NO: 1.

The process or composition of claim 41, wherein SEQ ID NO: 1 is followed directly by a start
codon for the HBsAg.

The process or composition of any preceding claim, wherein the HBsAg has amino acid
sequence SEQ ID NO: 3.

. The process or composition of any preceding claim, wherein the HBsAg is encoded in the

plasmid by nucleotide sequence SEQ ID NO: 4.

The process or composition of claim 44, wherein SEQ ID NO: 4 is followed directly by an ochre

stop codon.

The process or composition of any preceding claim, wherein the ARG3 terminator comprises
nucleotide sequence SEQ ID NO: 8.
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225 230 235 240 Ay Ser Pro Val cys Leu Ay G n Asn

Ser Gn Ser Pro Thr Ser Asn 245 250 255 His Ser Pro
wohooesi@ss26ys Pro pro lie cys Pro Gy Tyr Arg TPOTNSR006/014240

260 265 270 Cys Leu Arg Arg Phe | i e lie Phe Leu Phe

lie Leu Leu Leu Cys Leu 275 280 285 lie Phe Leu Leu
Thegirotessiol eampasigiom pf claim A6.ariergie SEQeD Ni 8\t inmuppdiatphglownstream of

@95, 300 R Bhelifk Ao dodBioREQuehdy ser Thr Thr Thr Asn Thr
GgrgpProngjs eLys 'Igno 5 1eO 315 320 cys Thr Thr Pro

T@IE%O%%Q&%XH?@wﬁ ga%gre%sc%ngdﬁ)gu?n itte %’ﬁ?cc%ﬁ'@ylﬁ?n gas 20 osmolality
ofBetveen 20PmOssdrg AP O8ABeky.i st 340 345 350 Trp Al a
Phe Ala Lys Tyr Leu Trp Giu Trp Ala ser val Arg Phe

A S83thGDOSF ﬁﬁ'ﬁng3ﬁ5mﬁﬁ@ne|—1%bpo$1@é 1d—€ afiedt] d6adpriEing thheteyYak administering a
Gn . Tr g%“r VaId Leu, Ser 0 375 . 380 Pro Thr Val
coFgsifigh, Ol PAFCE lpgé *ﬁlﬁ)%?atk?é‘f Trp Tyr Trp Ay Pro
385 390 395 400 Ser Leu qzﬁ ser lie Val Ser Pro Phe
Thei wsepplo(i) BBspepxpiesserliia pheerqusion hostamypigea @lasmidflaving a HBsAg
colfd \Rdueh¥d, MWiRre##Othe plasmid includes: (1)an upstream promoter from a
glyceraldehyde-3-phosphate dehydrogenase gene, for controlling expression of the HBsAg
coding sequence; and (2) an ARG3 transcription terminator downstream of the HBsAg coding
sequence; and (ii) one or more non-HBV antigens, in the manufacture of a medicament for

administering to a patient.

The use of (i) HBsAg expressed in a S.cerevisiae host carrying a plasmid having a HBsAg
coding sequence, wherein the plasmid includes: (1)an upstream promoter from a
glyceraldehyde-3-phosphate dehydrogenase gene, for controlling expression of the HBsAg
coding sequence; and (2) an ARG3 transcription terminator downstream of the HBsAg coding
sequence; and (ii) an adjuvant other than an aluminum hydroxide, in the manufacture of a

medicament for administering to a patient.

A plasmid comprising:
(1) a HBsAg coding sequence encoding amino acid sequence SEQ ID NO: 3;
(2) a promoter from a glyceraldehyde-3-phosphate dehydrogenase gene, upstream of and for

controlling expression of the HBsAg coding sequence, wherein the promoter comprises
nucleotide sequence SEQ ID NO: 1; and

(3) an ARG3 transcription terminator downstream of the HBsAg coding sequence, wherein
the terminator comprises SEQ ID NO: 8.

The plasmid of claim 52, having between 14500 and 15000 base pairs.

54. A yeast carrying the plasmid of claim 52 or claim 53.



