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Bl OCCONJUGATES MADE FROM RECOVBI NANT N- GLYCOSYLATED
PROTEI NS FROM PROCARYOTI C CELLS Field of the Invention

woltwy/prgesient i nvention rel ates to bi oconj ugat @s;1/1B2009/000381

speci fically bioconjugate vacci nes, nade from
reconbi nant gl ycoproteins, nanely N-glycosyl ated
proteins. The invention corrprj!ses one or nore

i ntroduced N-glycosylated proteins with optim zed
am no acid consensus seguence )F nucl ei c_aci ds
encodi ng t hese GONTRUCTIONOF FRDSQVEIBEhdi ng
vectors and host cells. In addition, the present
invention is directed to the use of said proteins,
BACKGROUWNDIOF THHEtINMENIFION oSt cel |'s for pr epari ng

P rverhe Bt ot vt reer dubvHGe At atatistBhos ah kRSP foating,
PrEgGtRS stcﬁ'ﬁﬁg %’n@%ﬁo@&m@?@eéw awhicANs @f)‘r%tl&rafeesrﬁé and widely

are proteins that have one or nore coval ently attached

avaijablepoAnotbes typd whichds plasgesi and)inpt eeadilyt available, iman FPDSO

ERTH. wlhe oy SR g Ao RESE) (8asdl. THE FRDSO vessel
“Wmﬁ@* dfilihg RInAtvedRot el etjuisment ingiemididieaivhizh, usually allows the

stability, quality control, sorting and transport of
vesseltoveatharyane dringedijling. draduqtiqe and giloaging gpgrations.

Aebi aHYé 4rd80Aay % Eﬁ"’t%% With | @r@g%t@?@én%dd&etrme periods)

endo c re Rev

réfdied ddi9gonshuctien of glvpsselyTl’be requiteskleagtiv offtbe tiche slot depends
ence. on the icit t he tab|I|

arimay ordngamoicRlade Histedfiat Mish] em%}ée@?@%r}ﬁs%ﬁ%fﬁduce a
h’%ﬁlsdf%\t ?e%é’?r%ﬂtféste'l CrHdre %ré’Bnl@raOFeW mpWrdeH\léﬂBb@Qh M World that

Inity chromatography with lectin |igands bound
are -pabler of lplilgéng vewdanget\resgelm suchg@n/EBDAGQitand it is often difficult

ties of. the ot th ref est
(Etagea Earonit,f ultidPriilons Pyl S Shf 4R ol Snstructing
4 EPPSY) WA Qfehg'y RidiREY hé Fedieddendthiof awhilsyard time slot for such
bi ol ogi cal | y" and” pharmaceutically useful glycosylation
qemstrectien, weuldde ¢foiu@lenonstrated that a bacterium
t he food-borne pat hogen Canpyl obacterjejuni, can al so
N-glycosylate its proteins (Szymanski, et al. (1999).

SUMIMBARY OB ITHE SNVENTION gener al protein glycosylation
I n Canpyl obact erj eéunl [

| . , . .
1022- lncarsprdange wil ﬁnﬁ@mcha@em eﬁf'kz"ﬁg?vedﬁf%\oeyn%thpsrﬁ provided
fgﬁtl?‘afﬁﬁgﬂrchpn Ca‘&ié_]’%?ar&;&@{es%%ﬁsr@hﬁ%éfrcosy U@rng only a short

tahé et sn arlurge ehipyatd pAppligantfiist obfairs raejaxrstrnguor indtial, FPSO
ot Sl b bk YHSEE| A0 s pmovars.
/Q[%Mf‘c‘éﬁy {riin @Orde@ HeFPSE i %W%n%&@fr?he@tmdd separates

I'S pPOSSI e to reconstitute ycosyl ati on of
tﬁene;wleavpraoyardr&paw b&tweabrthemm I&pehqanwsemgomﬂwq@@a mid huli

Se4En Deibecyarg: sarosl Tty e sy sy bivifssffing and

\ﬁéﬁEB QRpebiity hSivela dih fturrefroembméraaﬁh icapabifity. When
E. cgllar. Scrﬁgngi 2988%?%”0 ?93 D arr heal Pnegs isy

micvhjibsebtien cangirattionnisfinishsdatbe bave and rﬁerhn%ﬁqt@narare moved

2448 el iy Fral SFlF & e BRI, REAREFGn o iged to it Most

Squipment faheie Doe BRENstefrd\eplds "&r@snaarydarv@d;pmbamea on them.
devel opi ng country. Today, over 50 m/|lion

Equipaent femtheearid Mmat@oerlémaﬂbmf@é@a%’ §8i%can be rapidly
devel opi ng countries and up to 50% of these travelers

report having diarrhea during the first 2 weeks of

their week of their stay. There has been no

significant decline in the incidence of traveller's

di arrhea since the 1970s, despite efforts nade by the
tourismindustry to inprove local infrastructure.

Traveller S drarrhea S acqurred through the |ngest|on
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cultures as described in the materials and net hods

section. The proteins were separated by 15% SDS- PAGE
woendiganst erred onto a PVDF nenbrane. First pameiB009/000381

i mmunobl ot of whole cell |ysates probed with anti-myc

tag ant obodi es. Bottom panel, i mmunobl ot of whole cell

| ysates probed with glycan- sp cific antiserum The

positions of unglycosyl at ed hd gl ycosyl ated OnmpH

are indicated on the rig 4. shows fluorescence

meunted wpiheomid éull§eétm elgsthﬂ %uafar@h% abdparbay siggrar quay or

JEX oyor escence m cr oscopy was perfor med by the using an

I 'opl an2 m croscope (Carl Zeiss). |mages were
conbleinbwerrefgraMptrmtﬂh@d osupposite sidesnofde. FRTSD hull. The

t%aealnlq : eXF' 5 n&}?(a)‘?'fr'ng déﬁgq&%m@ f@&ﬁ&; I}Ih%?%ﬁs %%,qp-portlons of

tﬁ@BBﬁ) ar@ steQ R edishs NFHe bESHAR skiehbthehitA8 ®lull Bhd a@&Bbﬁt for the
T (pand F OmpH V83TKGN NI T ( panel .

famhat th@wnglrralmw AN stgrosections were aﬂesstrurq;ted Torea flglatef vessel.

1% BBl fend Bfbotl €St R I of g i to the

d&ckbhhe abiduetikes usable detkgpiceones from DAPI stain,
columm 3: green fluorescence fromglycan specific

fl uorﬂzﬁ:eﬁu@l featyraspf 4he rdaventianoares sethtasthy wWith mnpuwy in the
a&g@nﬁbagﬁlaﬁhg TRE ﬁﬂ?ﬂﬁor‘? wiN68Bdd GddrifodeP oM ahe following

sacchari des and |popolysachar|des I n
deseriptiors whemaead ih Gonjunotigraithdhé actempanyifggiradhgs.
shows genom c DNA, with integrated Pgl B and EPA, and
plasm d DNA, which is interchangeable (i.e., _
BRIEED |¢>)T|o GdeE DRAMINERS Char i de synt hesi s

er.

SHhOWsS roductlon process of
conj ljﬁglblsmnnaal snewgvmf@rl-'rRiD Qyessel, aenstryated inmccordance
the construction of the Shigella

V&bﬁ@\%‘ﬁ?s@t '@V A¥8N-gen expression plasnid pGVXNG4.

Fi gs.FigA2a8th énpsiifiRd siabesielatich Olew: BE aPFPSE Ressel, from which
gl ycosyl ation pathway utilized in the present

applicant Qm\svsrug!s thevessel ofFFigr & schemati cs depi cting

eX0" 9551 3P b B Blar RGP SRR 1R HE R o g 1 i

comstratied |h|ap§mpya;gat es. Fig. 1QA shovvs pol ysacchari de
bi osynt hesis of the O antigen of éﬁenter ae

Ser ot ysé@aamﬁﬁl?yaagwmv s&ad,%gbﬂ lar st of fFiig; 1, but with
ﬁbégfﬁ@s a schematic of a carrier protein, such as
, onto which Nglycosylation sites can be desi gned.
Fi 9. Fid. Smasimnplficdplagaievs of tret vedset of Fign4i mune
response against Shigella A polysaccharide in m ce.
Fig. 12 shows results fromthe production of a
OESeRIPHION GPAHE PREVEIRED EMBODIMENTEPA) 1n 2
proreactor. Fig. 13 shows puriiltcation of O-EPA Fig.
14A slhgmfaslaoWéaﬂ%FfDS@l (Boatinga byaduction, driling,isterage and offloading)

VRS T i paS i R Steih Aiacte’ AT b Bich BT P gBsidered to
'ﬁh& a Bfkﬁ HRAQECHSS 2@' b it AHulISRIcBbY R2S afll SSMidRUN 8eétitth 24. The

saccharide structure that defines their
raic h\lgbsecilqnth{ is. used tsrh@jdmomm;)gﬁqu@mg)t forgglling gndersea wells

REL PRGN R, 2bH BV Dl f Pt 2eln AR MR yessel to

\béétﬁ@ﬂlaln@a(tﬁrrpfmmbat limittabbvtna \BrﬂcallaﬁésﬁvaWhepveHs@I s spread
anpl es of a Shigella G Bioconjugate EPA- g

mopiad. Figed shows adellag agazeamraa@lpsﬁtr(rm qtogaﬁaieﬁmro% ariser 30,

cells/lane). Fig. 16B shows the periplasn c extract

froma Shigella A Bioconjugate production process

whi ch was | oaded on a 7.5% SDS- PAGE, and stained with

Coomasie to identify EPA and EPA-A . Fig. 17A shows

protein fractions from1l. Source Q anal yzed by

SDS- PAGE and st ai ned by Coonmassie to identify the

Shl gel I a O b| oconJ ugat e. Fi g. 17B shovvs pr ot ein

. o S~ - o NSNS N A NP
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The presence of one or nore N-glycosylated optim zed
am no acid sequence(s) in the proteins of the present

w0 feNi4bean can be of advantage for increasing gdi@iB2009/000381

antigenicity, increasing their stability, affecting
their biological activity, prolonging their biological
hal f-1ife and/or sinplifying their purification.The
optim zed consensus sequence‘@‘ay i ncl ude any am no
acid except proline in position(s) X and Z. The term
ﬂm;«wuei 82 andi anchor §nee 3t and ag ing fagilittol®- and

o A RS i i BB CByesse 2

vaEh 8 ﬁﬁmaﬁW@WSeBﬁném that itdoey- lmtymfladé theenhidhull section

t he Olase. Naturally occurring c e apnjno
i o B ok Bl kgl ThaSessel has

rﬁ@l'ﬁ&e% QL EhessRdr gté@n&ﬁroﬁ%@&' ofl E@‘otﬁeﬁﬁ%r@cgﬁ%n@ ) FE8& simpler

or eac op timz ensus sequence In a proteln
RRSOVEEse 36]stdvallah)lesoe can ibewsrilt,ibu thermeralcgmpiexF BoStlvessels

ol arersirngplsis PRI pGRee eV siie & ciad siot of fimeih 3181g¥ Shipyard.

WHE &Qaem SHtint& Rf‘b@ﬁﬁ@%&ée‘l‘&eéé]ﬁis%rirﬂ@ﬁ@%hﬁé afifoudit ofsteel plate

carrier for transfer by t Orase. Those skilled
that miust be weajded dmmted]enmggpmretw te/ Brgdusg theeull. There are

5&@3} Fﬁ{bgﬁmﬁé&%”&@@ e%heoﬂﬁ“tﬁ old the FPDSO and most of them

dﬂ: Sbbieesa &fr? eledughetimbeiatiavaisblem any giveérgtimepto build one. The
pol ysacchari that are

f bl t
TPARELINGIEN GAITRSRS & MEINASHAY BHICG LGSR (5SRR) SHED A8 A PDSO

f bl
{0l Podlifbs orfy 2ikrurOt e RISt & (ot daiB yalt e o oD et
on arApmdnnammtmcm)&IediR{aS@rﬂdld Rig.(fi by stadingwitthasmiagier vessel

Bobiad . e e 50T PR Enf RGBT 0 e

Ogapa! istiernadedtiore LI e Bpit or separated,
?@oﬁr@'&?@? 3)ar?§eéf§§ﬁglf§ﬁa sP. " (| 994 From%ﬂ)| or sep

mmntammghghmﬂéﬁgl 2% 5jg. Stshiows: the@ﬁmﬂ stefnseatianr20, 22 moved

st ents o e ShsEar I35 AR ARART Spdce K5 YEtysen them. The

rﬁmun ééfcuawswqé fhén IbuRoRBhY Sestatohr iifeheFyardt spices by welding
1). In a preferred enbodi nent, the

Wemlsmmiem i e mifEUjsecton 1S STBRISISR conpr i ses
K{]; v gll-ﬁ%%%ggfplégésfﬁa S\?erftﬁé”ffbhp %‘? gg%‘?tr@ stern section 22

afd Wallds *sfé%l Midiey Gansvetethi redr éndrﬁeobf gu} bawobectlon to keep out

pol ysacchari des transf erred t g E bg rm ng ﬁ? K
waley ead dn alale the hedmearagHiants opdte steEngs;from sparks
I tian
%@g@?& gp%illg\%s%@r gfﬂefgga pgrge‘dttdn"tﬁekiﬁi‘él.rﬁﬂl s%lctlgg Hogvever since
hethowahd s&nd sﬁbtlgm 26, 2/ denbthaeetoGaibout of tite slipyard 40 before

bepe Japed tads g Bl Sehien e bPacid SR8 seftrR 48 ot have to be
ﬂ%ég &rﬂﬁ/ éé%\gﬁftﬁg Cfnif{)é’r? thbéw anatidién HlrieRtibas 20, 22 are moved

i nant protein of the present
againstithe fronbdpEinsdasat 48 ends abthe wid hil sentior-afid walded to the mid

s R ERPiofycs B R hERET U 4 Fd " 1Bb S8 dduipment s
Pa[ll%&SPﬁH\aﬁiy SR frii@ hall eewor.t r ansf er ases usi ng

pronoters or introducing factors fo
st artThg FBSDB@@ figig. e hethishnis gpayested dau| n@DtSIQa was initially
pronoter activity of individual specific
gl ycosyl transferases. Suitable pronoters and factors
governing their activity are routinely available to
those in the art. There is no limtation on the origin
of the reconbi nant protein of the invention.
Preferably said protein is derived from mammal i an,
bact eri aI viral, fungal or pl ant proteins. Mre

Y T T - " .
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Anot her advantage of the use of the inventive host
cells for preparing nedicanents, preferably vaccines,

wo ®od/fAaboit hey i nduce |1 gA anti bodi es due to thep@elighotoRnosst

conponent. Preferably, said host cells are used
according to the invention for inducing |IgA antibodies
in an aninmal, preferably a mammal, a rodent, ovine,
equi ne, cani ne, bovine or a Mman. 1t is preferred
that said subject in need of vaccination is avian

ernstiicteh toprevide, syifisieat stiepgtiatewithstandrdhe weight and forces
SHEAESAPLYof PP OF AT L0 UG QPSSP FPDSO
Apglicapt sfremgthexis loppasite sidesiof thar kulbbiStheFRDEOr ipglwelling beams,

O HORREE S P ERPoBR SEA 3R NLbREEL oS Tigadiarkt s show a pair

Orilapihd) 55357 hehelp i ehd'siakiss | dafded of the ﬁ@lgfatnﬁgﬂwisﬁ%k@nd along

and/ or at |east one host cell according t

amajatityoof. thEnbeight wdrtheifunl and it areneachs welded itgialigof the hull
BB Fadh B3R b8S A RneRLMaFispd ieiPhhy 8t Mecinglhettre FPDSO

St SisrEhd3Ur2, elLwith ioppositel beamv&tdP66, 62tha3@@eh lies a plurality
therapy are well known in the_art. The preparation

efdneteEs sert ohthe elpsestindrents ele weld eaeipeam toghepaw or stern of
SRS TRHP oAl 3 by D 500G B ey R youi be
eXpenstet and eopinegessaryn Alspy elgionsedosetto dhebow ahdstern do not

Bapira R sement B Such fea0 dRe: BRI, Prafarabt extend along a
@E&r%cﬁ P?é%?ltablf B¢ Q4% bf“t’lﬁ‘é‘?hb@hatlfﬁfot“bdﬁ@ll,fé?{d ?referably

conposi tion conprisin | east one o
axtend apltotihendeck 6y of the FdDSOnll tprppoede, adalitiost deek Ispace, as

ucleic acigd and/or_ar i nant vectaor .
e ifind b Harkp B s BlnPagl IHEReHE: Al Tiancesistance to roll of
theC@ssdieNdand ds3BnBAIRE PRévilE V£ Hdreal déimsle (hill té@ avoid spillage of
phar maceutical ly acceptabl e excipient, diluent and/or
hygrocarhons.sui t abl e exci pi ents, diluents and/ or

adj uyv |- LNt rt i Di ro.
ai | udeh s Eass e PG Whit'i§ 5o B canveef ' SERBISG] wit be
plbiatity ofajeasebide Adsrief eseiminaBorPof tivsiFPDI@rvesiel wititshoty that the
ingredient. One of ordinary skill in the art in the )
hqveppd Sterprseshiensgre érﬁi@@ﬂ"éﬂ oeears pldes daan yhe mid hullsgstion, so
tﬁﬁ%@éelfv%é"}é’ﬁﬁrqﬁé’@i {hearﬂghﬂérsél%éérﬁ% nding upon

e particular characteristics of the product

sel ectrﬁibowrm(?is’steaasecﬁmns:eg@i have atplutadity ofebytﬁldcatﬂw storage
st age of_the di sease oy condition, and other relevant
tenk%f(&sﬂaaqgég( e A7, BAVIGO PR ol eap"?@%'f%rﬁfegy ic meters.
Ijlfd%ﬁgr’tb@hb ?%dl%eﬁoﬁor%]tﬁ@%)a-floyﬁg[é’étg@ il tABs8 BhK¥4AM Regularly
of the pharmaceutically acceptabl e diluent or

afflcagedtota carcied Hiat takasdtiebytotahdistanit Idoationy Tdwedmid hull section 24

st i AL petibis feter LB ERPES Enaretrabbidassnot store
VIrGEHIB6 A, PTIRE BhAMAtES Rld mc%gdedrfsgon tﬁggnifd hull section that could

pharmaceut i cal preparation”my adapt or oral,

henigoited byisparks elsi praiduged byrtbe diiflingéwarkovar egeipeent ®n the mid
t he tieat in e for f,.lablets, ¢ | es .
B0 ot 8L ARt R0 6 2 o re e e R hubsectipp and to
tR8afroRC nd O the oW euIr eeeaemdprévidé NRirthepsigBlation of stored
invention, while effective thenselves, can be
hygrogarbersifranusparkni stered in the formof their
pharmaceutically acceptable salts, such as acid

addition salts or base addition salts, for purposes of
stability, convenience of crystallization, increased
solubility, and the |like. A further aspect of the

present invention is directed to a nethod for

produci ng N-1inked gl ycosyl ated proteins, conprising

the steps of: a) providing a reconbi nant organi sm
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purity due to excess of polysaccharide in conjugation.
Finally, the current approach provides yields of |ess

wd hasn@®e As shown in the bottom panel of Fi grreiBaée/000381

in an enbodi nent, the innovative technol ogy of the

i nvention can be used to devel op conjugate vaccines

(e.g., bioconjugate vaccines) conpletely in vivo with

non- pat hogeni c cells, avoidi n‘ﬁ'chem cal reactions and
providing high purity after a few purjification_steps.

This m@anhaa%@slan%m ¢Qsversien of A& An@yassel 3k having a length
JH 2Bt d‘éé*%c?\}ﬂ%? 45" Rktéts Einto'h FBB8I\Esdst hding a length of
current methods. reover, the conjugation and

A mfeterstansha pridtheafsS 3 metensgpahdding theé bebms). It is expected that a

e SRR Pl a0ke o Bl BSRol e iRt diroP sty ariup pyia the nu
df@eh FPISaN Howeler U fifhe SIBEof Oy 2a$RAtHIOWBAIRI fauired to split
resul ting conjugates and the inproved reproducibility
qn eg_s’;mg]%P&Q @mdtwelganlgw;\@\fqrgbemqn)dﬁ, _bﬂll@, @dmid hull section, and
GERIHE BoGPa Kfitn bl SeBbh O ehld AGE Sugidh ocess from
quality control and reguratory perspeciives. In
addi tThus, thdinveatieh prastidexia pietiiod $or gamstrugting @ 1832 vEssel such
ng/L_and up to 200 ng/L).The present invention is
a9 ?_chFfQ Ot d"rﬁcth%? ap YIS i%ﬁ”'ﬂ?béé’%%"qrﬁ(?é_ﬁﬂ $iph as a FPSO
Ngh REShiRe t836d ?Plféoc%qééptﬁgr gﬁﬁﬂ%ﬂl %élﬁ'h)fn'. TRk initial vessel is
i oconj ugat e vacci nes. e enbodi ment of the invention
rabvexhinto e shipogardtarshiscsplibirtodygw gadesteert chulesedtions, which are
SEpéPae AR e B BT8R RBb ot n e ero
SpReBiEtweEn itRE badesndstepy flll $eBesnS /T BORtdrd stern hull sections
mechani smfor the in vivo synthesis of novel

ase qoovgd ggainst éf@eusmiéthuﬂgsezsmoprantbweldedfqmeto. Where bow and/or
' T, ' i i o
SO SRR B Bl BT BrkS! abBanb R hiPBection i

desigrisd e cangn drikihg Bgliphkead, which @rodieseapaykss biphate is preferably
system an unusual feature for prokaryotic orqani SIB.
welded asrassdheiraar end of thejhaw hhlhsectipneand asigssitie fent end of the
[ a acchari
SN ™ e 3R05RR S TS 1SR SHEE LA funatn
thre of th@bedtiohsc with thelsearas preferatily tktendimgaup toehd deoleto enlarge
by the stepw se addition of nucl eotide activated
#PRE€hari des catal yzed by specific

Ve y - s :
Phan T oGP PEriE g8 b dners firle AN hIRSRGTdEsHbed and
ilhestiatech hereins fids aebygrizéd ithatomeodificatigns aRd| wariations reay readily

final] step of N-Iinke rotein glygosyl atio h .
e s BOSR st e & el deepabefy i tsdideBes i the ctaims be
intefpreted tPtovdi@ueh ndeSRcAIvMS 4R q@valehts.carrier lipid
to Asn residues within the consensus sequence

Asp/ @ u- Xaa- Asn- Zaa- Ser/ Thr (i.e., DDE- X - N- Z -
S/T), where the Xaa and Zaa can be any am no acid
except Pro (Figure 7A). W have successfully
transferred the glycosylation cluster for the

hept asaccharide into E. coli and were able to produce
N-1inked glycoproteins of Canpyl obacter. W have been
able to denonstrate that Pgl B does not have a strict
specificity for the lipid-linked sugar substrate. The
anti geni ¢ pol ysacchari des assenbl ed on undecapr enyl

pyr ophosphate are captured by PglB in the periplasm
and transferred to a protein carrier (Feldman, 2005;
Wacker, M, et al., Substrate specificity of bacterial
ol i gosaccharyl transferase suggests a common transfer
mechani sm for the bacterial and eukaryotic systens.
Proc Natl Acad Sci US A 2006. 103(18): p. 7088-93.)
The enzyne will also transfer a diverse array of
undecapr enyl pyrophosphate (UPP) |inked

ol i gosaccharides if they contain an N-acetyl ated

o . o o, " o " - L
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bi osynt hesis of a pol ysaccharide, such as the
O antigen of S. dysenteriae Serotype 01. In this step,

wo foasdgen i s synthesized on the carrier |i pd/B2009/000381

undecapr enyl pyrophosphate (UPP), and then transferred
into the periplasmusing a flippase. The antigen is
pol yneri zed by the pol ynerase Wy and transferred to
the lipid A core by the Ilgas'§ WaaL. To transfer the

pol ysaccharide to a protein carrier, the ligase is
m@#&&&%&iﬁﬁﬂﬁﬂéﬂéligosaccharyltransferase; Pgl B. Step
2 in the production of a bacterial bioconjugate

i nvol ves engineering a suitable protein carrier.

Pr ot el.n Acenathed ot hamsta.ming@fleﬂ;sqj r(@0p witbl Iyydarboautb@n production

@%fﬂ%?fgéé aﬂﬁﬁg?ﬂ@ﬁnﬁgﬂﬂgﬂlﬁ?l %P |tRh§rIJIErEiO| ?\%gﬁ?y for drilling and/or

Wétfkbeéra@ﬂébbs%ammse'o@nﬁﬁfsmgef should: (1) have T-cell
epi topes; (2) be caﬁable of delivering an antigen to

ant i gcmtaqmngse AS(g (deating gradagtjon stofage amr@ﬁ@ag&m)emlal vessel
GBS 2 QP BLE o AR 20, 28) DRI Suljressetim

sFany’ard (¢ and dividipigthée hpk ofsmid initia vepselfintoaddist bow and stern hull

tein carrier. sho 1), be non-toxic;
%‘F an ﬁee@wat\m@ﬁaeéb‘aw%n "é‘f“ﬂ iSeCtioRs tp SéYé§§h'PVa’d Space
(145 &M thiagh:i al barriers. Mre preferably, in
di t| on to t hese i mmunol ogi cal and phar macol ogi cal
f eat wromstruating eteidrhudlsectien (24)iwittbirenttagid relag ends (46, 48) in said

duct f bact bi |
iyt oAt Benfesh spd hiahissier B LB hull sgbidyeTe
Capabh@vﬁ?‘éé’tﬂ irfiidl \@SBeEfow aRE stémasll §e¢tlﬁrfsof@§§6&|\%‘$y against
| oops or [inear sequences into it. The inventors have

sammdgmﬂlese@tm {ront epdli ERE @NAIs Andowelting seid,giowoaad stern hull
%e&%r%( 'r@ﬁé@j r%)le dsélgemfaanaﬁ' Isggntgog"[ flonb": ?\Hellelré %@[gg 9 produce a

tein"carriers pre rab

téndé\nqmﬁr@ctaj hall mw)lcogmltammg}sbat bow (20}, ensudv(ﬁae} ang stgrA (22) hull
needs to be nodified to encodegl ycosyl ation sites.

sactioas lying in tapdenm; and yelded meﬁvﬁrr oduce two

gl ycosylation sites directed to the Shigella O

antigen. Mre preferably, two consensus sequences are

I nt r &uTlee nesthdd dessabed imclaiartpheludihg: The am no aci d
sequence of

nt of [
o A AT s A AR DB e i floR BGINARE A (35, 57) that are
i .
lglg%/r‘ tﬁ%ﬁ '%‘?d ) hd"ﬁ]ou tonsalﬁg%oklsiee q%b%r%g §§9W@ﬁl@8& t8§&ther mid,
[ iandcstetn bull sgcmmna/anieWellmmgmacrmé sgidybeams 40 ieach of said hull
sihes in each of SEQ IDNO: 6 and SEQ ID NO: 7 are
&HBP%d with an underline. Figure 10B shows a
schenmat | c of a carrier protein, such as EPA onto which
Ngl ycosyl ation sites can be designed as Step 3 in the

pr oduﬁ:tl e methodhdeswibied insiadmohpvbgeria.  Ngl ycosyl at i on

G <o el ESeh o pibing BEa ik fhed PR e R HREHER §jde and
a bda®/ (575 atitheStarbhetiide f thec{azdmycdrmww Rall,ukieh each beam
am no acl d except Er ol i ne. have found that such

heing welded t@e@ﬁ@hb@ sg@@rrbarabeytead@g aleng @uraipTity ebthgnheight of
ecé%fmgeséc(l)gﬂs by insertion rather than nutation and
considering using flanking residues to optim ze the
operation of the N-glycosylation site. Figure 11 shows
bi coonjugates that elicit an i mmune response agai nst
Shigella A polysaccharide in mce. d-AcrA and O
-EPA was purified by affinity colum and ani onic
exchange. The pure bi oconjugate was injected into mce
(n=10). Serum of mce that were imunized with O-AcrA
(top) or A -EPA (bottom three tines (day 1, 21, 60)
was pool ed and anal yzed by ELI SA at day 70 for a sugar
specific 1gG response. The plates (Nunc, pol ysorb)

ver e coated W|th LPS i sol ated fromS dysenterlae a

T | o o o



Fig. 1 is a sectional side view of a FPDSO vessel,

constructed in accordance with the present invention.
wo20899/14091S a sinplified side el evation view ofpc/iBRR9000381

vessel, fromwhich applicant constructs the vessel of

Fig. 1. Fig. 3is a sinplified plan view show ng how

the vessel of Fig. 1 is constructed in a shipyard.

Fig. 4 is a side elevation vi-éw of a vessel sinilar to

that of Fig. 1, but with side beans. Fig. 5is a

npl4.f Teel muthad desaribed imeaifadgaelugingri g. 4.

E S
SSRGS T HOBTIESD g e
sa‘cflbn@thal@)'e vpesitiehed@o behweldetids shmmnwliul!;'sea:tmrends
12, 14, and which can be considered to have a bow hul |
section 20, a stern hull section 22, and a md hull
sect '5”}\ IQﬁDSB‘GIo%‘tlﬁ% brod uc‘ii%ﬁt djﬁlﬁng?@tdrégé' and oﬁfbd@%g? vessel (10)
conpl ex equi pnent r drilling undersea wells and
acmaprigimgover of vveIIs and usually holds a turret 26

t 1 h i 1

0. BBl 552 O M WIS KR G Y b 2 for
dMIHE dnd&isea Weﬁé"odﬁd A ﬁdrh'hdﬂgséét@n-?? 23n¢daid mjlp%ectlons being
string storage | ocker 28, a riser 30,fluid sw vel

conmesteshiprtandemsbweldmat fanband sean erds at:wﬂtrwdseuﬂ section to

[

B R0 ool LS, ABkhy oBl S 3ol BEgRhs ofan
lﬂﬁaﬁ‘?@ﬁ@l (86)athatt tis doplarality of yehrsleldeh¢ham théhalge of said mid hull
section 24 of Fig. 1 and the conpl ex equi pnment on the
§ACHORUI | section. The vessel has multiple tanks 54, 56

for storing produced oil (or other hydrocarbons). The

si mpl er FPSO vessel 36 is available or can be built,

but theThevessadelsexbé®PDEDaissieckidirg:are difficult to

build b t he I | ot of [

ar o B8 By Beaieg S de Dwelielior 4 bpbat Tl fe Froso
VERBe ks, @Eabﬁwahyemnah@ ARY Ht |edst S0O8bf Helengtthet the FPDSO
must be wel ded ( inspected and ground, etc.) to

yasselard each welded tphibeanish dovnand §terfé\hu!iﬁﬁ|§ ¥ in the
worl d | arge enough to hold the FPDSO and nost of them
do not have a | ong enough tinme slot avail able at any

gi very t TA@ vesSeltidscibed n cibir eovRei: i nventi on
conprises a nmethod for building a | arge vessel such gzltofthe

a FPEmohief saighbeamseeidends vemcglhaamsrq majerty of dhe hgi
19698, MR K R e RPhoM el Pkt ot o2) eact

igQ@ §|@|réilltl¢ bf arctesmhort of Elcgrregpoﬁdhag BeBCaR® sternsmid @@, 14) of
Into | arge shipyard 40 (Fig. 3), and its bow and

tb?éﬁD%@c\ﬁséﬁ% 20, 22 are spit or separated, such as

along line 42 (Fig. 2). Fig. 3 shows the bow and stern
section 20, 22 noved to opposite ends of the shipyard

40, t& Trheweseelydasdnbpdmecmtﬁsmmmmem The m d

hul | section 24 .is then bui

yar d %%«i@gu'pwmmwﬁns Spueise SRl oS axarifing ff: and

the %Mr‘nd tdrdhid DowP AL 8ESkbn ARl FamtteB (8D of stern hull
st eel ates over the front end 50 of the stern

sawtion oeacnzhama pba;e {84 sideixtending acwssdhe cotrasperding &yl section
56, of the bow section, to keep out water and to

¢ ate the hydrocarbon tanks on the bow and stern

ends from sparks produced by drilling and ot her

equi pnent on the md hull section. However, since the

bow and stern sections 20, 22 do not have to sail out

of the shipyard 40 before being joined to the md hul
section, the bow and stern sections do not have to be

I ndependently sea worthy. Then, the bow and stern hul
sections 20, 22 are noved agai nst the front 46 and

rear 48 ends of the md hull section and wel ded to the

md hull section to produce a tandem connected hull 49
(Flg 1) TopS|de eqU|pnent 'S |nstalled prlnarlly on



