SUSHI PEPTI DE MULTI MER REFERENCE TO RELATED

APPLI CATI ONS Thi s application clainms the benefit of
w@2avatdEm Pat ent Application No. 2,432,972, fiPedSGri04/000194

4 , 2003, the content of which is herein incorporated

by reference. FIELD OF I NVENTI ON The present invention

relates to G am negative bact &rial infection and

peptides which inhibit |ipopolysaccharide
(LPS)-i nduced act i vity<dsL 3%%3«@&1%@9 Bdsts remains a
Ieadlng cause of death in critical care unit, and is

ﬁREﬁ@ﬁu@Btk Lﬁ%ﬁﬁchﬁ%%QCﬂh&6N§er'ous consequence
suc

as mul t|p e organ lure. Gramegative bacteria
endot oxi n, also known as |ipopol ysaccharide (LPS) , .
has been §bggeapeaipetpbaycaapm$otab perefilt fckanadian

onasa FRERHF b8 o LRSTEPnl R 7-6PaI HOLERy. Tihus the

ebficshat bAgwhPoht @sexefrach ihcbipiiraiedl bgs refmtrence.
transfer it to either soluble or nenbrane -bound CD14
receptor in monocytes and macrophages. The interaction

BFERRi QF cHPERX LAt h Tol I -1i ke receptors (TLRs) is
thought to initiate intracellular signaling reactions,

Vvia transctipt peasbact 9hviELikB reAgtiaticOl@fm-negative
protei n ki nases nedi ates the production of

b?¢¢%hﬂ®lot?f@9téﬁhné§d Wﬁpéhdgénwhﬂﬁbténhdgéépt|C f
P10%Ko1 VLaBER-81 30 RERR) Shann LhAL L, Lhg cahsence o

rec Iy interact with
CD14 yielding simlar effects. Thus, treatnent of
eacikeRX@eni a and sepsis woul d be greatly ai ded by
bl ocki ng t he activity of endot oxi n and/ or rennving

thenfromthe body fluids of .patients, as cati
bopti doe. sREPanal souEs RS ABRRIEE Bl O BBt in
€&tiel ca088Ye. ukPb, féﬁﬂ1QéaaﬂB@g@kéﬁ@eh@gye@s%ddﬂ3ﬂ335w1th

t he anpbebocytes of linmulus to ag gregate and
U AT GPRSCTNPBCPeSPERs@SuMdEFLPes PREPNPGitame. Cram-

56 Bfe BE B@tho%ﬁhbmgﬁ Qﬁ%gsigxb% agjon of gram

gatlve bacteria As a nol ecul ar
lnmsﬁmkpsac@harmdeC(bﬁﬁ)b haaubeeatahggeeabhyto play a

ot a%tt%ﬁgcﬁg%ﬁ oh FerPisasyrolifabartng harise ot o,
1997 The acute phase plasma protein, LPS binding protein
(LBP), binds circulating LPS to extract it from micelles,

"and transfer it to either soluble or membrane-bound CD14

. receptor in monocytes and macrophages. The interaction of
this complex with Toll-like receptors (TLRs) 1s thought to
initiate intracellular signaling reactions, via
transcription factor NF-xB. Activation of protein kinases
mediates the production of inflammatory’cytokines, which
contribute to septic shock. It has also been shown that in
the absence of plasma LBP, the LPS is able to directly
interact with CD14, yielding similar effects. Thus,
treatment of'endotoxaemia and sepsis would be greatly aided

by blocking the activity of endotoxin and/or removing them
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contains high affinity LPS-binding domains. Recently,

two regions of Factor C that exhibit exceptionally
whe@k/oeR&3 bi nding affinity were defined as thePSé2004/000194

and Sushi 3 domains (Tan et al, 2000a) . Two 34-nmer

chem cal |y synthesized peptides, Sl and S3, spanning

the 171-204 and 268-301 amnino 4cid residues of Factor

C (GenBank Accession No. S77063) , are derived from

Buwhi thando@ushl @idenaf nsatiespect avetytieiihe S8ptides and

BERLATTS 03 T N} LESh7od80 200 oL Fast b ool

LPS-i nduced |i rmul us anoebocyte |ysate (LAL) reaction

and LPS-i ok ett-dil NFramansgst evé opa¢dani gt 1abucae08h)y

. See also US patent 6,719,973, the entire content of ‘

FPRLIPTE $rerdf nl iRebrpoF at 2I9B§I7eE erAc@egTRBULate.  This
d i h ept i

A RN e M R R

lamb s eosice e Imevdetsn sof hgvsn reegabi vanbaekpréasi(Ping et

[ t t .. Howe) [ f |
Pt G0 Y orfif § eI ROt or ST SRt PRAh! ERFFPEFL FES PR
#it datdBAdicdatpadiat 199934 . b r &R bSMehs 6F £RHOLBXERigger

or |ipopol ysaccharides (LPS) cause pathophysi ol ogi cal
then @qagisl ahign spsende , (Bpanhed3) n segesbivedthar| it

; j 4 | nat [ V; tio
T e HLIAF RO A PSRRI SOROILEL SRepeptly, two
egjinec arf ikttt @ ot loey edxapi bt esenspt 1 veal Eghhiguesps
t.hat. are |l e to renov 'nu%e | evel s_of endotoxin . .
%ﬂﬁﬁ%aﬁ 5 Y | G e FHpetlhi GHER St aRdaryshaf
FAlas (Felrs @ 2000)200d¥hsor phiom NBhLpdsnbavea piyven

to be the nost effective (Mnobe 1982) in renoving
syAdendans Mearh sttt | Dharh S hargPamt Heglst have7begf4 and

velgped. f | f t | ons, W ryiLn .
AR U Sal N o Sl e B eion
Nef.f iSCi7éxet3 )ov errea dadievadnteornfSyrhiandandngesisi B efghlins,

Petsch _2000) ., In addition, there is always a |
r%&w%mv Yoet WEdIE protRiRF r¥e RS SR PE reRBiares 268-

39uch t hatetidie ccliearanag factaio i afd en) di Seppi BEHPYdes
Wwhen the LPS feed concentration is | ow. SUMVARY THE
IPRVENT &S nelve ass peigty L ushermeod o ajesrieata (LAL) reaction
ab@l YREOULOR COMIThH g JRLSLNAD QNG B PEPT T H650n) N see
particular those :

also US patent 6,719,973, the entire content of which is
herein incorporated by reference. The application value of
these two peptides would be boosted if they could be
obtained by cost effective and large-scale methods such as
recombinant expression in prokaryotic systems. However,
expression of smaller peptides tends to encounter technical

difficulties (Le et al, 1991; Latham, 1999).

Trace levels of endotoxin or lipopolysaccharides
(LPS) cause pathophysiological reactions such as fever,
changes in white blood cell counts, disseminated
intravascular coagulation, hypotension, shock and death.

Intensive research is being carried out to develop more
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peptides in tandemrepeat. An exanple of this is

rS3-4mer (SEQ ID NO 9) . In specific enbodi nents, the
w@eioppeinsd de conprises 2 to 10 S3 peptides. | NPERBGIIOL/000194

aspect, the pol ypeptide of the invention has at | east

two of the S3 peptides separated by a |inking sequence

whi ch may or may not be cleavable. In specific

enbodi ments, the |inking sequence is cl eavabl e by

sprstiedye dredhyniapiek dilgestadon.alHeweveryemove ahinthe levels

l.i nki.ng sequences i.n the | ypeptide need be .

o1 SRTSECE T 1 PR B b s e 17 ke g hisher

steadencts G Ses, Asedidh ddv@notheioasPesh . mébBods have

pol ypepti de of the invention consists of nore than one

pSIveEpticdds the et @l actiise(pepmbeles®82) t Badegmoving

sl ifi : i t i de
LERERir) R 5 WP SR I e SRR e
desedeped Hed tdief faotepeptd eetofsdine dswention, vary 539
tide, tagged with a detectable label. In certain
R GArREHES - (Tl T B R 194 85e hte.

ckRianebhen asPecty: dderst & deserdhed DN enepdidoh (petsch

t he pol ypepti de of the invention, expression cassettes
206Apri Sngddid ipNA dfharee jsnvetaysn,a awnveotbse between
1SN he expr ion_ cassette of the .invention,
p%gr%ggﬁhc}t S%oé’s?&éfcta?mfﬁéﬂrsg 9 eagc’r isbl'lec(}‘l a aC)tstt%%l (ffearance

faenpti Sisngficke: RNApdiie iy emdrorchd e of ded
aspect, there is described a nethod of producing a

CRUFERAER TIPS SHeRM de, conprising the step of
expressi ng DNA encodi ng the pol ypeptide of the

stMMRRYT o iTeR MegineeIN - The method may further
conprise-the step of isolating the polypeptide. In
anot her aspect, there is described a nethod of

produci ngla poleyFemscde HaANR i€ dedqeidstinbarobfpgatide
L f [ t. te j
PRBLARSe Ber BT e e o MR LR Mhose
psphgbesopen teeadimg cfoeate, BWrereeiamdllke 83 tdeid | desrS3-4mer
e [.n the open readi frane .in greater nunber
(B2 Pacd s o S £ S R IR o |G B et e
cbhgrS3cpept itdes care riafeed by a cl eavabl e |inking
sequence. The expressed pol ypeptide is then subjected

to conditions suitable for cleaving the
In another aspect, the polypeptide of the
invention has at least two of the S3 peptides separated by a
linking sequence which may or may not be cleavable. 1In
specific embodiments, the linking sequence is cleavable by
protease or by acid digestion. However, not all the linking
sequences in the polypeptide need be cleavable. In specific

embodimentsg, the linking sequence comprises Asp-Pro.

In another aspect, the polypeptide of the
invention consists of more than one S3 peptides, in
particular those peptides in tandem repeat. In specific

empbodiments, the polypeptide consists 2 to 10 S3 peptides.
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I i nki ng sequence to produce the pol ypeptide having the
desired nunber of S3 peptides, but keeping the S3

w@epsioetas3 i ntact . The nethod may further conpPCEHEG200€000194

step of isolating the pol ypeptide having the desired
nunber of S3 peptides fromthe remaining cl eavage
products. In sone enbodi nents,4the cl eavage net hod nay
be acid digestion or proteolytic digestion.ln another
aspect, thefernscescidshes: a tRihod ©f dpsOLlIsé A0 Be
pol ypepti de having four S3 peptides. The net hod ,
ddle 7 dihp DIVexptTssitg $h REPlosie cefRIPRA with a
&@“t'eg!%a%ﬁ%oqea%&' 9ht1r§3c&?@$f[ﬁjeémb<£liﬂnéh{‘§,' R@epab 1 is
reading frame. There is at [east one cleavable |nﬁ|ng
dedeprepdd eniiye N losor scdyetaveen the fourth and fifth S3
pepti de sequence. The expressed pol ypeptide is then
subj ected to coqg%tions suitable for_cl avinﬁ?tﬁeDNA
li nki ng sequéRte 1Y profdice the tetTaner” T ronhrthe
QiR dHd JeBRdE ide dRtiddeInyeiatdn, |éxpression
necessary, the nethod may further conprise the step of

gasEeRbary AP T it intherhe ridW tHe therel By et PRav@ige vectors
. t

R e S T

di gestion or proteolytic digestion..ln another aspect,

there is desaridigtera aapdwod foredetertdegrtRSd a host cell
-contaLninq:ba igqqg%%rjsin t he steps of
C@W&&ﬁ% gles o st 9"dr LPS- cont ai ni ng

bacteria, with the pol ypeptide of the invention or S3

pepti de anrh det@tiéndpedt nalhetaveen dESatided h® method of
pol ypepti de. The, pol ypeptide of the invention or S3
EEpticdE ey e e i h RERfeket APETLHEPI shilkh gkep of

e@cpfrlelé%ri?%c A (A% od ThANHN-BANEH 3 3d NGF & hé invention in

déscri bed a nethod for” treating endot oxaem a or sepsi s

ac npsiti sigdd t hellst apetdioddwmni Bterliany edrepmpiobe pelpt i gleep of
.of .the invention to tient suffering from
1&8&3?&%5@#?55é%’ggﬁ?%gﬁﬂ?h anot her aspect, there is

descri bed a nethod for detecting LPS-containing

bacteri a cenprrictilngy tawpesdtep WewoOniAcdd g bsAnpl @ethod of

SEOTGAPE e FOTIEFIIOIG dE eI P TR bor et i 96 97
pggé:tﬁglr%lts;ggggbzal gﬁfﬁ%ﬂ%é&b%@'s@w Seteelid¥sing in a
host cell DNA which encodes S$S3 peptides in a single open
reading frame, wherein the S3 peptides appear in the open
reading frame- in greater number than the desired number, and
wherein at least two of the S3 peptides are separated by a
cleavable linking sequence. The expressed polypeptide is
then subjected»to conditions suitable for cleaving the
linking sequence to produce the polypeptide having the
desired number of S$3 peptides, but keeping the S3 peptides
intact. The method may further comprise the step of
isolating the polypeptide having the desired number of 83
peptides from the remaining cleavage products. In some

embodiments, the cleavage method may be acid digestion or

proteolytic digestion.
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fluorescence arising fromthe | abel .In another

aspect, there is described S3 peptide or a pol ypeptide
wo@Rooshesishventi on i nmobilized on a solid nmedi UPCESGH0HB00194

agarose beads . In another aspect, there is described

a nmethod for renoving LPS or LPS-containing bacteria

froma sanple, conprising the step of contacting the

sanple with the i mmobilized pol ypepti de or peptide of

t he i nventiromrswtesr conskdt onsnave che adid o bbadi agmethod of

LPS-c sntaining bacteria to the polﬁgfptide_or t he
PREPIICH®S anPUBRART I e Aifbotirier met epFRF L WAFch Tae method
c%%gﬁ?i@,%tg ey gﬂé?g? & B Qs LRCONt2inbHg bact eplR- which

The i nvention further enconpasses commercl al packages
eagwpieiss isnghthes paepeipledel wfa thingiwerpéonraading frame.

instructiqgns for its use in.detecti.ng LPS-containi

B ferica T FAHMSE et tc IS BT eT e Gg e RCh
elceald M@ eRAe! aXREM AL h SERS| 5i Fiihesd Nyept 198 fugtibate.
enconpasses conner0|alwggckages conprising_S3 peptide,
Toe ereyssSase ot ¥ D o et | Fedocenditions

li j i.nst t . for_ i r
AT I 5 817 Lt (8Tpecpuce cne
tBRIrEMeRESCRIPTHHEN (o ahidEr DRAW NG - guirehd sélomsmar intact.

schemati c representation of ;$e1ﬁyltinerizationhof S3
TgemE STSISTF Whe ekt dififf i 1 dtH o FectIRE T pBE “hghetep of
iBigk i_sdgg & RS d i rRAMCBELr Nk [:nath DAY N8BT Sav A8 h%f‘@ducts

anplified gene was cloned into pBC vector. After t .
SBIs la sdimpestiiesn anthaus3l epsrrd e hpeRer hably senei aabgdiments,

r I.f-1i gat t C for. : d_inser ' .
e dn bty ol s it i dae e B DS E e
d@gecthead notif on the sense strand and GGGG t ai

notif onanti-sense strand allowed the fragnents to

self-ligate directionally, giving rise to nultiners o
SECS3. nir oSS SRS Tihets CIFHebr PEuhr BEEhod
FeRbh SR Ul 'ﬂﬁsﬁﬁﬁﬂ%éﬂﬂhﬂgﬁﬂéﬁEé&iéﬂébéﬁﬁﬁéﬁﬁgoﬁhe steps

vector pET22b. Figure 2 shows an identification o f

offulcarcs 1610 S8 spamel carfdd dxprieaiarh for EVES cepptaiajng

I .Qphor.et | I.s..af. t he ' [ enes
g ke ot i Rl g b G908 e
peetara red lietdigesty dimity between LPS and the
polypeptide. The polyﬁeptide of the invention oxr 83
peptide may be tagged with a detectable label such as a

fluorescent tag.

In another aspect, there ig described a method for
treating endotoxaemia or sepsigs comprising the step of
administering the polypeptide of the invention to a patient

suffering from endotoxaemia or sepsis.

In another aspect, there is described a method for
detecting LPS-containing bacteria comprising the step of
contacting a sample containing LPS-containing bacteria with
the polypeptide or S3 peptide, wherein the polypeptide or S3
peptide is fluorescently labeled, and detecting bacteria-

associated fluorescence arising from the label.
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Ndel and H ndl Il , which flank the nultiners. The
di gests were resolved on 2% agarose gel. Lane M, 100

whpooBbBsibadder; | anes 1-4, Ndel and Hi ndi |1 dPOESGEE4/000194

pBCS3-1, -2, -4, -8mer, which contain 1, 2, 4, 8
copies of S3 gene. (b) Expression of multimers of S3

gene in B . coli BL21. The reconbi nant peptides were

resol ved on SDS-PAGE constituting 5% stacking gel and

18% r esol Vimgrgei het angoddt, , peiptralel srdkersibédng3 lpeptide

BL21 cantaining p b: |anes_ 2-5,. BL21 containin _
&% Py sl TR e iReR o R EEPed Pt ego1 2
B AMRucH s g OMssd nsb£as e the reconbi nant

proteins. Figure 3 shows a tinme course of formc acid

cl eavage of rS3-4mer into nononers and_Western_bl ot

anal ysi s of rastmihatPeeht i deare (B9 degesiPed afmethod for
. [ The. -4 Sedi §s0l i
“STEGIEL R R g oA A R R o SRl
cambrgenitrice tdtwmkdtmgp AN dht2d; 1136 Enel dBnhile waltiquohs
S0 oI PLES, IS, Sl o8, 208 addon 12,900, o
et ifige daatorl 300y fIgindOndri & sl gl$s9I Nedyi Bacteria to

| oadi ng buffer for electrophoretic resolution on

tihe Iy ISDHS-IPRGR M e 596t bdki @ edbamn 159, the unbound
sal.vi-n el,. .Lan - r es di ed f 12,

SRR LSRR E & R Shater

) Wesitrey mwadtadrianal ysi s of reconbi nant pepti des.

Lane 1 , total expressed cell proteins. The expressed

18.4 kDa r.S3-4ner st,rong% reacts with anti - :

S3ant i body:"9 &l I T EISF dFEdtRAS St fgEmercial

PENKEYRS CHHAI SN trl'gg'ﬂ)@l}ggeptfde -4efhe 1@M€nBion and

rS3-lImer derived fromthe r 4ner,- lane 4 ,
igpdmicalllonss yitheldi ¥ et S3 pedrt i et ing | Dipepeereaining

[ f.rom r.S3- T .1 t] .
B e & et Mg B Lot
twes tdoat echdorertdaghita ar Hepweld . pl ates. Varyi ng
concentrations of peptides were allowed to interact
wth the i hilized LPS. The ampunt of bound peptide
wis et or AARd BEA SisBt (-1 SR SR R TS 4
PRy kABES wdhrdiditg Hre pmerage PARNIgWIyEdieride of the
triplicate sanples were calculated and plotted with
1OENES Oie SPBIRH g 28sh c8htd &9 0 "Hde rdholsgructions
r - I = | mer, M t 00| I .
e iogy tey At s, O e THfER R Hacteria from
a sample.

BRIEF DESCRIPTION OF THE DRAWINGS

Figure 1 shows a schematic representation of the
multimerization of S3 gene using the gene amplification
vector, pBC. The Bbsl site was introduced into the 83
primers, and the amplified gene was cloned into pBC vector.
After the BbsI digestion, the S3 gene with overhang
terminals were self-ligated at 16°C for 2 h, and inserted
into pBC which was previously linearised with BbsI. The

CCCC head motif on the sense strand and GGGG tail motif on
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LAL assay and hTNF- a secretion in human THP-1 cells.
(a) Inhibition of LPS-induced LAL assay. Binding of
w0 b@speqnsd des to LPS woul d conpetitively inhi bPET/8GB04/000194
chronogenic reaction in kinetic-QCL LAL test. The ENC
50 val ues of rS3-4, rS3-Inmer and chemcally
synt hesi zed S3 peptide were defermned to be 5.4
ng/m, 9.2 ng/m, 10.2 ng/m, respectively (b)
Huppr esss O Nsofa hPSa 1 hdweadt hENFragmsaesetboBelllf -NuR@gt e
THP-1 cells., The rS3 -4nper and rS3-1 nmer were_tested
G OreTHEPRALbY | | $4ViBIstpPFets TPALiNaaEelhPRES gnier

SSeseth ons f r oph IEP. 1 €€k s -BOLBPER |/He8 bﬂ%@%bﬁently
hTNF- a production in a dose -dependent manner

wiidpshd fanénteel dneilennyo eSBrémpioneyeacted oRINZ240. 4
mg/ M to achieve ENC 50, conpared to 83.2 ng/m needed

for rS3-1ner. The de rease in TN cretl n .
expressedn§ %@?cen%%ﬁe o?nc%%?rgﬁfﬁfﬁ l8ﬁlo% mifftimers of
SiIﬂéﬁéfﬁhixﬁiﬁ&éﬁi£thEnEMBCBwaNTS(B&fEnech&@hb&bmgc
the present invention in further detail is to be
ARSI St Dol tHAT W SLFRTAAt FanoFEcRot FhA fléﬁl‘bteé‘ of S3

DAl &f o f o i atf on B@eréoﬁéﬁérﬂ ﬁéﬁeggr di 3%‘:{%?1 with

may, of course, vary. is also to e un rst hat
Ndﬁit&ndnﬁmm@@yIu5®U1hhrélanksthermuhelparposeThé digests

d b t] mbodi ment
i 0 V10t 1 SRAGASEOobb. 11 HREPIg: ALPnGHQHY 1a0der;
Tuterery of, QmﬂﬁpséﬁdoH§nam@1n§1€@g§e@|pBbgB - -2, -4, -8mer,

eqU|vaIent to those described herein can be used in
heehremtian o the pre8efePiavenf |%?»1 geRe- pr éber Eggression

(gpt 0 re,dgsc ei Negy, 33
Pt N e L
deagtigte<C wermmdreésoibb@ ¢n SDSpPB@E thastPSutmdgcée stacking

c tokl oductjon in cro es (Tan_e 000b)

R e e ol PRRST  eoher e Sy BorRe ane 1,
ﬁﬂmm@dﬂﬂwrelr@qu%;hlah@@ eif| ceepeycobbtBEnghgaks-1, -2,
2001) Thus, this prom sing reagent can be applied to
ﬁ%evé%¥”§eﬁ§%PQﬁR#Y%ﬂ%fr%ﬂm%tﬁngpﬁFEflﬁﬁl€ﬁ3r§mer The

é&}eos,n&,ig%c?yca ablye Ofeg: Q%ngpggggﬁgl ve bacteria.

synthesi s nay tain large
guantity of this peptlde but expression in E . col
may be norRigost -effleevs ve {ime haomrd996§ formmevecid

t#g% Sé%(% 'éggf%mefKQﬁtga'oﬁgﬁégglggg #QSESQLebSEE g%alysis
of recombinant peptides. (a) Digestion of rS3-4mer into
monomers. The rS3-4mer was dissolved in cleavage buffer and
incubated at 42°C with constant and gentle shaking. At 12,
24, 36 and 48 h, aliquots of 100 pl of samples were sampled
and added to 900 pl of ethanol, chilled at -20°C for 30 min,
centrifuged at 15000g for 10 min, and dissolved in loading
buffer for electrophoretic resolution on tricine SDS-PAGE
with 5% stacking gel and 15% resolving gel. Lanes 1-4 are
samples digested for 12, 24, 36, 48 h, respectively; lane 5,
intact rS3-4mer. (b) Western blot analysis of recombinant
peptides. ©Lane 1, total expressed cell proteins. The

expressed 18.4 kDa rS$S3-4mer strongly reacts with anti-S83
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1991) . Thus, expression of the nultiners of peptides
woul d circunvent the abovenenti oned problens (Kajino

w@e008400312000) . A nore inportant attribute for PCT/SG2004/000194

reconbi nant nmultimers of S3 is the expected
enhancenent in |igand-binding affinity and
LPS-neutral i sation activity achi eved through
synergistic effects of nultiple LPS-binding units in
aovie brolye ¢ tleene( Maurmmgtial 1y 2000)s & thep et ne | sbkbigeds

ol ynucl eotide" or 'isolated polypeptide" is.define .
c%§1%ﬁé“\ﬂ% &P 1 erfoved 1 rb%?%he’ e %?? g%mern%’ i gm%/\ﬁi SRrved
firlorNatie aldy QG SLarkors exaihica®ly synthesized S3
natural | y-occurring DNA nol ecul e present in the genone,
petd deivi Ag haardridevrdeiri et 1L L erianked st aot with

tih%ma%tﬂ%o t the sane nol ecul e separated fromthe
remai ning part of the bacterial genone, as a result

of, e.g., a cloning event (anplification) , is
i sol at ed. Fhypimwald ywhars | ol Bt BA DN ed | ekt| kindifg eassay .

from DNA regions (e.g.,. codi regj o w th ich it
A LR b TNCNEL (/s il O RN o
dhedatigaldns Qe Wt aenpite SUchwéSot dt Bfteract with the
pol ynucl eoti des may be part of a vector or _a

ipoimsodiitdesh Iatfd St |ameuniefoihdirurd i RUPEE @S | et hagtermined
u NeCct Qr. 0Si ti .S h trate.

e e

et odsr=can dig,qppbfetdhtoteopdtcace mahplesewsre calculated

ot e b 1 SR0ESBi t pEGaey Sk

Chem cal. synthesis, especially solid-phase synthesis

may be used Jigfe ShERoUE. & coh:ssi $hanobOrgesi@eesind ~lmer

peptides or those contajning unpatural or unusual ,

v & hediide 1ok vt Il sry#ed ot i dthi Heh 1k Hop a@lf phRS-induced
| d, s%{iﬂ%rlae he. @F@é typr [$paf €cells.

L%‘?Je%esrr d for 4%@& F%g ype{]p(?? erg.ﬁ%g%?i des cacrllebeS (a)

Isynifiesicrec fic ied claldycdy IsAle e ssagon| Bindads nef holds

as .t-BOC or F rotection of, alpha - amno_groups . .

SRR IR LTV S e Sirihoviainer iy aREomogenic

rRiaRE 1AM O i3t d padded, ateeach siepmstariaNgesrom rs3-4,

t he carboxyl -term nus of the peptide (See, Coligan et

x4 - imeguarshtc i aols SN IheRiI GRS NFPeide were

dlleﬁ%gﬁrﬁ"l Ig' %P gcgjn %92%3403‘%{%?% e%‘l é;g\gé }brsf'? hgé 's% Plﬁ%l/nﬁiﬁése
reaptdcdd vaaint.held)s Jmddwession of LPS-induced hTNF-o
secretion in human THP-1 cells. The rS3-4mer and rS3-1lmer
were tested for their ability to suppress LPS-induced hINF-a
secretion from THP.1l cells. Both peptides inhibit hTNF-a
production in a dose-dependent manner, albeit with different
efficiency. rS3-4mer required only 40.4 npg/ml to achieve
ENCso, compared to 83.2 pg/ml needed for rS3-lmer. The
decrease in TNF-o secretion was expressed as percentage of

control (LPS only).
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well known in the art. (Merrifield, J . Am Chem Soc
., 85:2149, 1962), and Stewart and Young, Solid Phase

w@epbtiooass Synt hesi s, Pierce, Rockford, 111. (1PGH}$§2004/000194

Pepti des can be synthesized using a copoly

(styrene-divinyl benzene) containing 0.1-1.0 nibl

am nes/ g polynmer. On conpleti&n of chem cal synthesis,

the peptides can b e deprotected and cl eaved fromthe
DPOhYMED by ctoRgatiment oF HEMEGDIMENTEF- 10% ani sol e for

about 0.25 to 1 hour at COC . After evaporation o f

the reagents, the peptides are extracted fromtit :

pol yrmer  wBeH Oy &t QfgﬁﬂQjﬁﬂﬂLR%%ﬁFWﬁH%.V?é?%ﬁénln furthexr
abyaphi | ijzed & @ il diddie ddeste vrateritals {heewt e is not
material can typically b e purified by such techni ques
lasigeld fud teattiomler Jephadad 0nS UsiHPSIES RRetPgters as

acid as a | vent, by high S iQui derstood that
SofPo RN og AR R (He 1 ke %Lsyslolgb%(!fig&at]?%nu% Freroos T
LRRP QR A daatdanhefe trhel £ afarmt vé | puypese ¢hedescribing
honogeneous peptide or peptide derivatives, which can

ek ol e Ieaers i et By iR iBYHMAHTY Qathni quds Bs™Ot
.am [ lysis. 1 4hin layer chromatography, high
l%%f?%%%%ﬁ%@ |&ﬁ?§§%hf%natography, ul travi ol et
absorption spectroscopy, nolar rotation, solubilit

and assessgedyughen s@ﬁm@@r@%é@mﬁlﬁé@?%d@{l@oﬁeggggs

e.g.. Protein Purificatio C . ed ed
Sl G BRIy, Vo160 SseseEE Brest 1330}° 0
in AHOMM a6 Sydthest ise ustageVXhsaht dophaskesyneherired

met hods can b e achi eved usin n t omat ed peptide
TS % GG NERIGIO0S 2 © AU T BB oRg 5T BRs, I nc. )

Peptides are oxidized in Trix-DVSO i sopropanol at pH -

7.5 for abouty ] £0-Rbobw O HOHE SoAé 8Pothe2BEstbinding
permt the formation of disul phide bonds (Tarn et al,

{ik994 )of) Fadpor Chenandots 13131 8667 - BBBRYeSEoF hgwiRE - induced

di.sul phi de bond for i penshon+i g 1PUkbbibed . Th
St IF%J%?%gu%%%%%n%éfﬁ?%ﬁggﬁ?iﬁéa?gégl% of ~about 2896 ©
GRfbIEL Db @i edodbei daventl oguencenpasseser 86nfirpanculture
met hods for producing a

. pol i d Lsi ,
qehods 1of pLoGUELRG. 2 BOLYRSPLLIg, QD349 2 s, ehis

éﬂ&&fg%§§3%%%$€%€n§9§iﬁg Lbs1 pehypepPbirdechit gepshestiue to

, the S3 multinmer nay be cleaved from
¢heowpod ypept LES, Wahtholiacrelepeadals ¥iebler ereddliged

é%hﬁ%ﬁég%%ﬁ%gigécﬁg%gg.ac&gémiggi §§£¥ﬁe§§8amay be used to
obtain large quantity of this peptide, but expression in E.
coli may be more cost-effective (Latham, 1999). However,
the yield from E. coli may be low and unstable (Le et al,
1991). Thus, expression of the multimers of peptides would
circumvent -the abovementioned problems (Kajino et al, 2000).
A more important attribute for recombinant multimers of 83
is the expected enhancement in ligand-binding affinity and
LPS-neutralisation activity achieved through synergistic
effects of multiple LPS-binding units in one molecule (Mauro

et al, 2000).
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chem cal or enzymatic reaction such that the peptide
chain is cleaved at that site by the chem cal agent or
wepwgne316Am no aci d cl eavage sites include thoBET/86G2004/000194
aspartic acidproline (Asp-Pro) , nmethionine (Met) ,
tryptophan (Trp) or glutamc acid (Ju) . "Acid-
sensitive am no acid cleavagelfite" as used herein
refers to an amino acid or ami no acids that serve as a
recognitidﬁmsiﬁermuthséhaﬁedh@opﬁ@méﬂeothaém 08 “isolated

cleaved t hat aci d. tlcularl referred
SR s | Ao G LA eS| T VL o BLTBYEavERoT the
RRIWRRIARD ANy O, by a@@;f@/ﬁwl ¥S8b8rs Pol ypeptidesie, a
containing the multinmers of S3 may contain a |inking

r@fiuwye ldo - oruamne A dsoferule Wﬁ@l’l‘t— henspeei gepome of a

mul .t f interest fronwth tid For
%5&%%§ﬁ%aé% p&typeptldép%aV|n€ %ﬁ¥%ﬁ%p%s %fl%snOt isolated,

Higl RaRe sl ynE 0t dl 6 Seantn Bed df €hieavAgersna €8ing part of
between the tetramers. |In another enbodi nent, the

tdhes & E o33 | I$ RS eSS b ‘”ﬁ%‘élb%e%if as® agf usfofloning event
(Ripd181 1 Sher s hel§31§@di$&é@f I 5, §_’Q ?lated DNA

heterologous pol ypept i such as rC|aF
mmhﬁduﬂﬂea&ﬂﬁreaa@nmaWWMMmﬁgﬂ@msahen@ accddmhgavagéons)

e |s ed, bet ween. th timer and the _, ‘
T st v S Hh e DT T S o Bg 8 oPT 3" end,
1a1ntrmz afatdﬁ:aalrp_/lcs@@ﬁ:p@i@ esehetyeenstbe Mublaves of
interest and the remai nder of the pol ypeptide in such

paﬂ\wareaztﬂdi@s drayiore Rieavaled et PHner sepapEpesition and
<2a6h %%%{Aéjc? é&efé&f a0y te e&@ﬁcgsﬁéé?!&%r
app t

inten I cations n sone e di ment s I nkin

@qui(taoanrnsa -gict c@ameobrthmrmtammb aov dsonment oof su_c;h
0] an1no acjds, preferably 1, 2, 3, 4, 8, 10 am no

p& EsClge not in every instance be necessary to

cleave all, some, or any of the species wthin a

particul anpRl YReEe. cAs Bisedher&l neo acéﬁ'&':ﬁ'i‘ct multimers
pol ypeptide i's one that contains a nultinmer of

ihgdadiag theaden xgpGtered mlperidide Lol «ype@fh de000;
MR A0 I Fhod: Dol fTelSL oL pOoLS, POl YRERLY 8.

Si fpl’e way ai n su usT’on po pep de 1S by

s&mah&bahlO@Sﬁedﬂh]]yfgdmﬁﬂiphﬁéﬁ1éﬁnﬁﬁ§31s may be used for
5¥nucleot|de sequences a hybrld The

SROBFi d Sgéhe emarli AT e AR S0l Yot i ds | @r those

coR$8RhEGhd R AR RPTES SIRLWLCLAE: Y £hi b ysed 49 p-Tyr,

transformor transfect a

ornithine, amino-adipic acid, and the like. Recombinant

procedures are preferred for longer polypeptides.

Peptides can be synthesized chemically by such
commonly used methods as t-BOC or FMOC protection of alpha-
amino groups. Both methods involve stepwise syntheses
whereby a single amino acid is added at each step starting
from the carboxyl-terminus of the peptide (See, Coligan et
al., Current Protocols in Immunology, Wiley Interscience,
1891, Unit 9). Peptides of the invention can also be
synthesized by the solid phase peptide synthesis methods

well known in the art. (Merrifield, J. Am. Chem. Soc.,
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host cell . Alternatively, the pol ynucl eoti de sequence
encoding the S3 nultinmer is inserted into an

we@2@sesHsdN vector in which the pol ynucl eot i deP€nsemiofn000194
t he heterol ogous pol ypeptide is already present. Such
vectors and instructions for their use are
commercially available, e.g. the pMal-c2 or pMl-p2
system from New Engl and Bi ol abs, in which the
dretarg 0galEs POl HReMd dadts dedd0se, bismi AopRESEebBptides
t he gl utathione-S-transf erase system of Pharmacia, or
Syivg hdissi-sTa isysreemBaadi Tt e Frlom Noléeh: Theseidag can be

ot her expressi.qQn. sys Vi onv.eni for

S e R e s N
cagitdsriihal ovay- e usesl tamdndk/d heoSanemil t i O®rcofhpletion of
interest to the remainder of the polypeptide inclu

o BTN 101 SRR g Yo TS5 HRL i i e
C%%]t"%dmffénysdﬂéeﬁl%éﬂ‘\éﬁ?’b MU e Obi 918,11 quid HF-10%

I sol euci ne-gl uta ci d-dgl yci ne-argi nine, and the
drike1 O eavage>umy s efd ectisslibyatex@asur e fited hevaporation
g%opri ate chem cal reagent or cleaving enz

me. It
o HRPGRE YN ZER TR L 49 B ARy € FEA ot béfor_“ the polymer
vf%it%eﬁs%,ara}’cé‘tqrc evely oG IBEL s SIS O ROk YPEBEL 881 zed to
that is constructed. A cleavage site could be
viirdaY pdreateedideomegtseirdl . The i nvention al so
enconpasses a nethod of producing a desired S3

mul ti mer hi gh purity conpri Si t he o) e
transform acg%b ar?al‘%ef l%os?aﬁl/mﬂ%fpjac%gicfgkges%ﬁ”agﬁ%d by
Fuh exxuresisgugs ad usd ONE Pt ypedh den conpleddérngGt e 83ing 5%
mul tinmer, culturing the host, isolatingthefusiﬁg1

trix

- JrEhige G ide A BeIRCIFVe DPAdRIRP (RFSFE I i hi ey
ct@#g?rhaac%ga:ﬁ‘iﬁg{ o'i &nd Ifiked f1g an @}Bﬂwz§@§8ﬁ;b?héﬁﬁropriate

etero us pol ypeptide, ard cleaving of _
fdesitriethsS>mittte merlwint hetl diyectd yclie ompmpmeneous peptide

carrier-bound fusion pol ypeptide ar, aft.er desorption

S R A e R e R S bt SRR RPE 8 are bv
slcepavagh@frd heeqirodpces ol igeid satdBysié, thin layer
contai ns a uni que cl eavage site whjich may be
FEHRHEEF N AHEHY REPYCETARED| Bl ekthsChragrRrography .

G GANAY & L D AL AU, B2 SLAENLE: on,

recogni zaol e by em cal or enzy I C neans an

dodedtidd thet wesh adwe gesi rled Por tsonl dfphdee pbdiypept | de
degradation (see e.g. Protein Purification, M. P.
Deutscher, ed. Methods in Enzymology, Vol 182, Academic
Press, 1990). Automated synthesis using FMOC solid phase
synthetic methods can be achieved using an automated peptide

synthesizer (Model 43227, Applied Biosystems, Inc.).

Peptides are oxidized in Trix-DMSO-isopropanol at pH 7.5 for
about 15 to about 20 hours at about 23°C to permit the
formation of disulphide bonds (Tam et al. (1991) J. Am.
Chem. Soc 113:6657-6662). Following disulphide bond
formation, the suspension is purified using reverse phase

FPLC by which a yield of about 20% can be obtained.
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and remai nder of the fusion polypeptide to be
produced. Such a specific am no acid sequence nust not

W@ews003a63 hi n the desired portion. Exanpl es of PCT/SG2004/000194

enzymati c agents include proteases, such as

col | agenase, which in sonme cases recogni zes the am no
acid sequence NH2 --Pro- -X--Q2y- -Pro- -COOH wherein
Xis an arbitrary am no acid residue, e.g. |eucine;

chynmosi n @meniirklent Wi dhdgassd heddibRientbansthods for
kal i krein B, which cleaves on the carboxyl side of
PAPGUCANY 2 PPHYRERIAGR COPPT g gkifhde Mswhich S3-  Such
’ i Seqjue gt (ARRoaqud My ph MRS g th
mﬁg%g%% §%%¥%ﬂ§§b§g%i?ﬁ%ﬁ%fﬁgjbar(%£§ X%%de of Lys, - g ©
pbhyeedpitd dshiiclt ccleednees ateldpeciTi clesgigiatyl the S3 multimer
bonds. Exanpl es of chem cal. agent.s. i ncl ude cyanogen
"B¥omEd& LEENSS) Fham ?ﬂRﬁ%ﬂﬁ%éﬁ%@ﬁ“ Met ;. hydr oxyl

am ne, which cl eaves the Asn-Z bond, wherein Z may be

Gy, Leu oA QN @sidhe Wit ivefd@ to an amino acid
concentration (about 70% specifically cleaves

OAspTRRE, aTHES tiHalt eSS iged FHRITBH deds fibte cof af n

et hi_qni : Y} i PE3@ chas

SRR o SRR R T RS G BRERS chetn
ieyanegerdramttat Ghemn dal tHeatiag cgergemayobeenzyme.
preferred in certain cases b c%§$%€§{ote se oy -
APEBRgRICHi% 1T l?éi’?ce%ltr?a%/ B icdi§y i et th act

piBe 1 PEOdUGRA ey PeRtditienithe teahni auesHd@®han (Trp) or

i ntroduci ng DNA sequences coding for such am no acid
gdhsardge asiides(Glnto t HADIA ssetfiidnicee iy 3okdt peeavage

pol ypept i de are []- it t § ti i d
Sal%gve,ascIués’ae\?‘::lghee r\rf/éégﬁf1 b%er}g%]sec\{be ei 1er}o vﬁ&tﬁdﬁg %ﬁ%ﬁ%nau S
tpalky pepticda bauntdoyrtitel @af faitid ysumt ribatortlad tpeptide chain

.desorption therefrom A batch-w se procedure may b .
L Ea AR U tad TG ISANRS  DYTIRE b r 1 i 17 L heb T TP bRed 18
tPel YReptHde AR JhelBlo witidh B e RiE HPE3 WeEReen Asp

the 19G is specific against the heterol ogous
apdl Ppeptivdeciids hysstsdd’ssish a suitabl e nedi um and t hen
i ncubated with the cl eaving agent, such as protease or

cyanogen lyoq_ I;ﬁ%%%thl'g sercgrg{%ﬁ\{%!n ftr?é;%&lqﬁg\ié s of S3 may

mat eri al havi e heter gous” pol ypepti ound
cbhea&hO@:ainmﬂﬂg(Hmﬂnmnaﬁjdlqrtdmind(ﬁﬂ&ﬁbdﬁsireheaving the
s&%:c)é%il%théld 5?:]1"1:1%:} EangCilﬁ'gzaevrae et eor%rtl tlﬁc’e opbcgla§|/'£eegti<§er39m For
example, a polypeptide having multiples of S3 tetramers may
contain amino acid cleavage sites between the tetramers. In
another embodiment, the desired 83 multimer may be produced
as a fusion protein where the S3 multimer is fused to a
heterologous polypeptide such as the commercially available
His-tag, and where an amino acid cleavage site is placed
between the S3 multimer and the heterologous polypeptide.
The linking amino acid or amino acids are incorporated
between the multimer of interest and the remainder of the
polypeptide in such a'way that one or more cleavage

reactions sSeparate each polypeptide species to the degree

necessary for intended applications. In some embodiments,
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i solated and optionally further purified by techni ques

known in the art such as gel filtration, ion-exchange
weet@s/oWies e t he fusi on pol ypeptide conprises aP@I/SGCEA$@00194

recognition site, the cleavage procedure may be

performed in the followng way. The affinity

mat ri x- bound fusion pol ypeptitle is washed with a

suitable medium and theneluted with an appropriate

ragenti nMIIreh desnasn genddies Bs: HeSeSSH Yot nPresenyeot Beids, up

desired S3 nultinmer. Such an agent may, depending on

ttqwel%)arat‘ﬂlélﬂ &CISE mpEFerabbe & pH otverd ngB agkht 2BiBA

F i ni r
a'I‘uslon PO ypég ‘%ﬁ %ﬁ ﬁ}passe ?%%g aé%%% d@o cleave

addl,ursoneg Nt sEmg ctﬂwethen@mdmemdmpﬂmimaqpaetgcular

caol | agenase when the cl eavage site is a coll agenase
Rﬁiﬁﬁﬁﬁ' % sequence. WWen passing therethrough the
fusi on polypeptide is cleaved into the desired S3

mul tiner anpd ddwy hed.es 0h 0gous, Py pePty et e is one that

resulting solution is then passed through t he sane

carftedingy anlivdnesy @f o33 flereant &ff fihe (- mef réxteywinal end
%d%oga%lyb%&%taeé ql POy pept i de eoore%'ﬂ’é‘té’a‘?ow&ous
solu n one odl nent ,

we ‘cho
pajmlpemmaia .on A/&mtr@flé hmY rte:ad)btya:a{ |sowvesh us fosDddshai n
rlous rs of S Furt hernore, we_desi neg h
lngeo Y | ’?ﬁ%“e? t3e FEpet T vEUEhPEsOL the

g@xQﬁkﬁxﬁQﬁy%@qﬂBnéééaV@gﬁ underypid @l Yegei dighe hybrld
fer to release the nononers. Studying the tandem

gleé@e@mqwnss Oy fp*wrdéa@ame&ﬁaitd%rﬂss aNIVrRY LoRe an
chaq:te%s{)l a%éf%l#l} V& %srel'éfttl'bre% P ansfect a
ut % aliwogen recognljfl on.

tri e strateglrca owar ds  p
hbmtomelanbommnyﬁnaﬂxuﬁkynrﬁﬁn%ﬁdiyﬁudibqﬁﬂﬂ%vwﬁquence

cloned into a nDdIerd vect or, whi was subsequent |
E&P&r é“éf o I eé%s%%r%riﬁé?& PERAR § Yon

v@&@b@s SiroRafcH heydmsd1 fakusdodigld @T?croc?lr%‘ec}\!@%eterologous
scal ed-up. Reconbi nant 'S3 tetranmer (rS3-4ner) was

'Pﬁéwpﬁméddéndamﬁiﬁﬁaﬂy|Qﬁaﬁ6ﬂmnom§uﬁkr%ﬁ?ﬂ@ﬁﬁ)am® aci d
%}esg?ﬁg‘% o’nsa%rboc Qe dﬁ%{]r&expc pahl S rfable, e.g.

or t hel'r 'endo OXIn ng an 1 'ZI g
taet pviatli-e<. ofh@MaSB—ﬁZT&d‘ysfm’( I fdenhagv rmagﬂchhdlmiala&, in

g?sgv (pr at the ends as_a result of acid
53@ O Le asqq%mlywpé:rﬁd@ﬁ Byt HeRT e eeft wding
pdees 1ROt thave 1t Nese 2 Rx1d 4 AN AU A e £ | PRL 1 facia,

constructs exhibit different
or the His-Tag system available from Novagen. These and

other expression systems provide convenient means for

further purification of the desired S3 multimer.

Amino acids that may be used to link the 83
multimer of interest to the remainder of the polypeptide
include aspartic acid-proline, asparagine-glycine,
methionine, cysteine, lysine-proline, arginine-proline,
isoleucine-glutamic acid-glycine-arginine, and the like.
Cleavage may be effected by exposure to the appropriate

chemical reagent or cleaving enzyme.
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expression | evels. No expression was observed with the
PETS3 - Inmer . A s the copy nunber increases, the

wexpsesdasdn | evel inproved dramatically, especPEl/Bg2004/000194

with the S3 tetraner; where the expression |evel
reached 25% of the. total cell proteins. However,
further doubling to 8ner reduced the expression |evel,
suggesting that the copy nunber is not always

proporti onad diothe BEpPressyanztavehat orl1thiysgBepbiydeot be
The ELI SA-based LPS binding test and SPR result show _
RIFLTER! | 0T PRI YigTet FiBPEner eSUBiOpSBOLBEPtidg That is

ééﬁe%thw:{i e chem Ly.s esl L{5h
hi ghest élcpndi n% g%:‘%?!év%% %g%s@éﬁﬁgr}%%ﬁ O%Egrﬁ%ti' ot
abdurditi on test and suppression of TNF- a release in
THP-1 cells showed that rS3-Iner works equally well as

the chemigal ly. synthesi zed S3 peptide to neutrali.,ze

e, Copi) e i S e S BB § et B BRE S
REgdud ing Jeyeredt e iSBriner andnegenpeakty comprising
synt hesi zed S3 showed i nconsistent results in ELIS

tAiv SR & S ranwt pEpbrd f ar eesbaedhb b ehee with a vector

i, it ct i b n - bj ndj [

WA A e HhE 20 Eloh OTUPGPERL Ho3ce Hine che
S trAdt dnoee Wi ol uned meg glaih € Vieb gyt ¢ hhg geat phgosphat ubead

roups of.the LP The other,is the hyd hobi c ,
o, e Selrct i pUoniRe &F DUBSLERLrYopabFix such
2 a 1888)ier INdiacd . t FULRL 4 QDI 96 RNEPO-BEL d ESSI dyes

of S3 ained at introducing positive charges only
hedtiriap s IRghrrepict @aseand ¢hsanengraff zEhg desired S3

ti.vi : t 0 i r .
A e 1 e G of T e pesit Shon S a dnRunie”
e deRGhiendhmop Ebet | dysafpisich pephi tes. cdereen, by
creating tandemrepeats of the LPS-binding units
i nstead of, increasing the. nunber of $ositive

h ,
we denpnstt A F 01 LI BVENER P Jffmat&t‘?"x}?gyg&%g?’ﬁge of

thed RIuEIMRA BEbde: tde D8 i ghaal 1 foeonesiesnht unt Bus
providing an alternative strategy to_inprove the
APV Sig adth Al ynaif B¢ iFeeeopeptd derd Theaveduby

f; rSegandary str anal Vsl S by; N oL ogr Co
o A Lyiean Bl botT 13 S Ao 1 Boch Grigrg amino
a83 chaesrerdies taigrviez st Taidbwr ehafi daluror eguikwnatic means

b- sheet ernately spaced, by turns, and coils. W ,
a&i?&ﬁ@%@aﬁoeﬂ%@%t%‘gt TR B Horehntis Ppfgpeptide
alnidt efealire MJdM the fusion polypeptide to be produced.

Such a specific amino acid sequence must not occur within

the desired portion.

Examples of enzymatic agents include proteases,
such as collagenase, which in some cases recognizes the
amino acid sequence NH; --Pro--X--Gly--Pro--COOH, wherein X
is an arbitrary amino acid residue, e.g. leucine; chymosin
(rennin), which cleaves the Met-Phe bond; kallikrein B,
which cleaves on the carboxyl side of Arg in X--Phe--Arg--Y;
enterokinase, which recognizes the sequence X-- (Asp), --Lys--
Y, wherein n=2-4, and cleaves it on the carboxyl side of

Lys; thrombin which cleaves at specific arginyl bonds.
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LPS, and in addition, the nultiple b-sheets in

rS3-4mer, may formthe b-barrel structure to provide
whedosme3ishi el di ng of hydrophobi c acyl chai n of PAIPSG2004/000194

(Ferguson et al, 1998) . W have devel oped a specific

endot oxi n adsorption using rS3-4ner, which is a .

reconbi nant tetramer of S3. |t8§ high binding affinity

of LPS, lower cytotoxicity and haenolytic activity

Bheactd (sf atvanl age fyefitd hensyndd ety enogPhi padhi e (CNBr) ,

cationic peptide, S3D (Ding_et al, 2001) . rS3-_4ner

WRESTC S8R T V2 EoRT Uil e S BADFRY RPobf R SrdChgayesethe

: i f [ I % L :
A Tinter AT T o oo "Condh (1 ons ang Somarbd ar TR 2ol
wihhiehS3RD fatgh xcoComparadi ¢ S8t ywepl 0 ¥k, sphel £ S3adhercleaves

recQnbi na epti de a ars to be on par if not better
A I e P £ RORERL Sl oo et (At ht &in any
PSR dd0uS%-&8 g hEeXPOSe &) ad L9 A Ybe a methionine

positioned nmultiple LPS-binding notifs, which produce
gy Gitsitate e det ki ¥igt iy TP VEdbthy ofyanegen bromide.

t.i des V. i.al ogen - U
BRRHEAS SRS IS nd B L P 00 ELERTE Bacce
beddfaiugiee rd e & @ome digg i 1 e arpudiscod hddd beosterically
sol utions. Better systeps of renmoving LPS from

hdgdstieshs T e e T KPPt YYemands of new and

tighter legislations. In one aspect, the invention

enconpasseghd i ge @i LXK £S89 N 3aSS@h Eng ORYART B fFeBces
DNA nol ecul e of the invention placed under the control
corifige felrerfimly aegup ragfdreks@rassi dhtes nipaet teal BNA

oS %%Jeh%ocﬂ}{cg!{ Qéont@é‘ﬁ&%& 1 8& PEOMDLEY icfbiny 2R the
expr essi on-vect or cont aini n ‘expr essi on cassette of
atrfte i nvention; (iii) a procaryotic or eucaryotic cel
transforned or transfected with an expressi on cassette

and/ or vector of the invention,,as well _as (iv
process for° &%?rh@g& LSt TUE S %%Yy%%p%?g%‘:ted
edehievatdive et degs in odohyeicl @otbslend®frd hehe affinity

i nvention, which_involves culturing a procaryotic or
mehEAry St @It T deeN ok d AT ERRT ech P Wk hhee

p?u‘c)é re%l%ﬁieo%acya%@t%fra?f% Qfy v eed ofopléwé he Ttlﬁe\ée%Pfer having

er condi t’i ons | ow expression of
tiel easlierfpdlneapiveid imnrahd hamseovere ny. t heg@ngedearose

BEHPERL de 0T polypeptide, derluai e {romihs, sl
poRhprAtdede”s d el didas what ta NG IEd hSSOURNEES then
i%ggggggé with the cleaving agent, such as protease or
cyanogen bromide. After removal of the carrier material
having the heterologous polypeptide bound thereto, a
solution containing the cleaved desired polypeptide'and the
cleavage agent is obtained, from which the former may be

isolated and optionally further purified by techniques known

in the art such as gel filtration, ion-exchange etc.

Where the fusion polypeptide comprises a protease
recognition site, the cleavage procedure may be performed in
the following way. The affinity matrix-bound fusion

polypeptide is washed with a suitable medium, and then
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termed "peptides” . A reconbinant expression systemis

sel ected from procaryotic arid eucaryotic hosts.
wEewanyass ¢ hosts include yeast cells {e.g., PCT/SG2004/000194

Saccharonyces cerevisiae or Pichia pastoris) |,

manmal i an cells {e.g., COSI, NIH3T3, or JEG cells),

arthropods cells {e.g., Sppdoptera frugi perda (SF9)

cells) , and plant cells. A preferred expression

SHHIOM S 12 P OSRbYObE CahOShgSHENWASCE 15C8ki gentle as

Bacterial and eucaryotic cel?s are available froma

AR, WP fPeeentve oufe ede f hE¢ddP AgrebkBEE al Such an

S c 0 iL1]ed § . G, : _
R 35 TR B B S S L e Sk P be @ e
IMarat ianfl )agerBonaecici @bk soglgesno©f baeefes. usEhef elluate

reconbi nant protein expression also,grovide

GHHF DAL F TR abes bP1 t el ¥eePsidghis chBPrRePEFSERe
EXRIRFS | DN SYSLE R JERENASo R § Bend CRLYT £5mdBS 1 i 864 Bhotease,
the expressed pol ypeptide. For exanple, it may b e

argef ulcalbl ggotaee Wheol Yheptldavaiet hetenvendi oplipggnase

articul lipidated formor_any.oth fo Ohe .
BT (HETET e voul B FRaRT T 5 IRdEP ST aRa- PHAP BE Fusion
@ lypeasi s Bt BXPFE8Si fho CONE I @k s seqdepgepudnimbestad the
woul d be expected to express equally well the |

SARIQEDNT deal PePhide; nvERE | BRSUIV LRIt Relyhigsl ifeshen
SRS AL DR DIONBYET o £ 24 301 PCRAORI R ¥EChORI ¢ rerent
expression control sequences and hosts may be nade
afi ftiholity umtuei ex per | agsealb | tine andt errohogoudepal vbrgtide
framthe scaope of.this invention. In selecting a
Rigct ot ?ié:'%s?o%%E%O%e chosen that is conpatible
with the vector which is to exist and possibly
replicate im dite &apSAdeeat) ons anessntdrRewhinbliEspacton

to the vector copy nunber, the ability to control ahe
V@(F&;P%Lﬁﬁ?etr,r%%\és%%o%? 'BF he? PPbEETngaEyeHSagultimers of
AN O | Gl LS SERDEE, 8 é@éﬁgﬁéﬁgtﬁ@ EXPLB2S! QBp) linker
control sequence, a nunber of Vvariables are

heonaiafertdte yowelyl t hiee i wpbt ¢ anto vaf fabflecanvenhent cleavage
relative strength. of. t seguenc €. .0..th bility to
e PRl oA et el e P e Ssae Mot RofifuetH

ability to control the sequence's function,

conpat i bi [3tydhetyeehe t henpohynecteoti dé £8 hey provide
expressed and the control sequence ée.g. seconda[¥_

&% g s to why some proteins adopt repetitive

structure, and how they contribute strategically towaxrds
pathogen recognition. In one embodiment, tandem repeats of
S3 gene were cloned into a modified vector, which was
subsequently transferred to an expression vector, pET22b.
Induced expression of the most robust tetramer clone was
scaled-up. Recombinant S3 tetramer (rS3-4mer) was purified
and digested into monomers (rS3-1lmer) by acid treatment, and
both the recombinant peptides were tested for their
endotoxin binding and neutralizing activities. The rS3-lmer
peptide has the additional D (asp) and P (pro) at the ends
as a result of acid cleavage of the DP linker. Chemically

synthesized S3 does not have these 2 extra amino acids.
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consi dered to avoid hairpin structures which prevent

efficient transcription) . In selecting the host,
waeiosebiied ar hosts are sel ected which are conpetT/BGE04/000194

with the selected vector, tolerant of any possible

toxic effects of the expressed. product, able to

secrete the expressed product %?ficiently if such is

desired, to be able to express the product in the

desired conf6r AICEACHIE FONEEEU Ss @athddp itfp didfeprant
which-ease abvRYL fi Rl ion ofs Lihe Wa%aloggegg}é(é ivﬁi-g}? the

choi ce of the expression Cassette depen
hBEE3system sékeched capywehimbeas tilme reeatasr, es Idesixackssion

or the expressed polypeptide. Typi.cally, .an
L3 bpLoSrBrBrEEs b el Brlus " p i biatay IR e 53
tepetienal wharthesel echedRash I¥slamandedn B8 of the.
constitutive or inducible; a ribosonme binding site; a

Ephrt €BddnPEATELNEt nHowsysry; fantdgiroscetrdadichd ca 8mer

j pepLi .. _a-Li pihdat [ I tide, a
B GR ok Yo Brd i ast s ho0eBs 0 R R
ophbenal kynat3alwhgsnmprabotredions 1( toamdleakprcad/aar level
transcription,terningﬁogé . _The signal pepti.de

NtobPhy PEBFofcs AlFabhtProaeRe pEFyRicrded et and SPR
t8eui pveAbY,0n; ardrehaced bAnRLABeE rreadieng ibiane rHe sner,
si gnal pepti deencoding region i$ honol ogous or
het etobbvgons tbet heeDNRaddlesvnehesdedidng3t HormitRs,e with

tq nd i tible.w th the secretiaon
B REp bOEaeHE LB RAL BVt e BRTRTRES0Beh
telatbhygidnateseoastli suppdeby ibhe cENANFObegehezelk tike THP-1
i nvention, solely or together with the_signal peptide,
FSLbP aBREVE dehat ngSasrFs| WeKKEh8IPPOREt BE 140 3EhAte

élﬁé%ﬁﬁ@éig%i Spnandst kapskat blggt%eugoi RelibeaR9Sk 1ps, while

system onbters and signal peptide encoding regions
By e dneel gikpbarednd avapldbheghert hose-sREl ket ivd tivhe

inclu or _exanpl t he. pronot of.
RBBE) | By ot P ans LanG BEr oAty BYpCPRAA=Fg S2 shoved
imooics béeeby acabl besen(prL.osnt endacaB) taBdsi.s
functional in Gramnegative bacteria such as E . col
(as described in, U S_ Patent No. 5,028,530 and in
Cagnon et Af° MajehghohCef WPdiater biei AmERgPAEEPANGetween

(HO%N g AF3 -5 B43 g pbPei BEQNO 8L Oh LN 98NELA ge on the
bact eri ophage T7 encodi ng RNA pol ynerase, that 15
Hemctdenafotms ;camupbest obsEaticobitsarning wiphesbieng

T hdteact it 0 U S N v e, e
other is the hydrophobic interaction between them (Goh et
al, 2002; Farley et al, 1988). In fact, mutation of amino
acid residues of S3 aimed at introducing positive charges
only achieved a slight increase in LPS-neutralizing activity
(Tan et al, 2000b). Besides charge modification, little
effort has been taken to enhance the LPS-binding ability of
such peptides. Herein, by creating tandem repeats of the
LPS-binding units instead of increasing the number of
positive charges, we demonstrate a 2-fold improvement in

activity of the tetramer compared to the original monomeric
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RipB |ipidation signal peptide (Takase et al ., J .
Bact . (1987) 169:5692) . The expression cassette is

wo ypsoediby part of an expression vector, whi chP€BESG2004/000194

selected for its ability to replicate in the chosen
expressi on system Expression vectors (e.g., plasmds

or viral vectors) can be choserg for exanple, from

those described in Pouwels et al . (doningVectors: A

Labor atbny Meowabihg8an SURRrnatl&é) strQwdpble improve the
expression vectors can be purchased from vari ous
EgﬁﬁﬁﬁﬁﬁépgsﬁﬁFégétY‘Hgtﬁ66§1@6fpﬁpéﬁ§@sorning/transf

ecting host cells with expression vectors are

wel | - knownrie LBeyakt oandodepend oncbliedion! SKaleMs by

sel ected as described in Ausubel "et al., (Ausubel” et

BNANARUPFearafr dVeeslion # - Ml eduhaorBEGlospft ) Jothows that
M%Lﬁﬁ%% §8?S%gP§EVe1%9é£SFQE%gi%%ﬁ%ﬁ%%b%%%g?g; four regular

reconbi nan eptide o [ IO _ _
pokypepsi det denbyallyvepacedphoducetsapedr &EIRS | Wd Rresume
intracellular conpartnent, is secreted/ excreted in

tHRt ekbt &cBFFUFAR ReBRUMPST iMRorkensetirpltasnilatapaesion with
Pbsi sagAbeddgdqil pibhe %g%!%hﬁ%igggbga%%ee{%ein.rSB— mer, may

pol ypeptide 1s recovered in a substantially purifie
form thenBtharcell seéxticavtreotof poovtide depeeratsdntelding of

f L trifugation.of th nbi nant cel | .cul tyre.
BeE P RIS T naht L p61 S papPTdE™rs RarEr e &) rly 19081
wel | - known net hods that can be readily adapted by a

person skiWéeHaire tbeeabbedsuchBpasiffusi efdefckiér adsorption

polgnucleotide encodi ng the pol%geptide or its
YetivaFPietora YHaAFR &ff PnregfoBPRaPRy &6kapmen pf S3. Its

Nﬁ@ﬁoy§n§ﬂp§daﬁgmh§t?Sp@eﬁﬁéLbﬁgweﬁoxgﬁo%p&ebxagp%&ﬁﬁ
may be cleaved to obtain the desired [timer o
reeropkytiPratedVyticsbbwadagescadvbetdgre ovprmetisosynthetic

PPURAD, e R LcnORgBBL IR, TR 00,860 0 40T L) o

4mér oglucecoasl &heljusehiogstea tBababba desbbedized agarose
ﬁgggide can ultimately be separated fromthe renmai nder
fie Pof ypeptTaeY PFotBOFyFRETeizyReECIAYFUSES Migs tested

@GP0l tabded LOnal BSLAL XAq LBRRYIPLR w3RH the S34 matrix.
enterokinase.By "S3 mul tinmer"” iIs ant a pol ypeptide

havi ng nore than one copy of S3 peptide, including
mul tiple tGomepred to S3A peptide, the rS3-4mer recombinant

peptide appears to be on par if not better in terms of
efficiency of LPS removal. The tandem repeats of the S3
might expose strategically positioned multiple LPS-binding
motifs, which produce synergistic effect for binding LPS.
Both of these peptides have great potential for the pyrogen
clean-up industry, as they are re-usable, non-toxic and
efficient in removing trace amounts of LPS from solutions.
Better systems of removing LPS from solutions will be

required to meet demands of new and tighter legislations.

In one aspect, the invention encompasses (i) an
expression cassette containing a DNA molecule of the

invention placed under the control of the elements required
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repeats of S3 peptide. A DNA sequence encodi ng S3

mul timer contains the S3 peptide -encodi ng sequence
wowakioss1e3 si ngl e open readi ng frame such that REESG2004/000194

expressed, S3 nultinmer is produced. The S3 peptide

sequences may all be the same, or may correspond to

di fferent derivatives, analogs® variants such as

allelic variants, and honol ogs of S3 peptide so |ong

fasr tdhrgyraediodm, the phrtitylso bhddrt ohéPSonExalipbes aaf

S3 peptide include SEQID NOs: 1 and 2 . An exenplary K

NRIENOER rif et o Clot) AR cPHBERDF hPUSVEEEBRIFEREGAR 1N

' tdy i, SEQ f e D1 C o SEQ : -

ai:rg rerggérp{)%ls&tl o&ém no& tgc(ig\%t%% 8%%%% OIéEQQIl hDPf\I(N)Q g%écaryOt e

df e 1S3 ipieptdales arensfokedd edt heraghéattatl yibh an

reconbinantly to a heterol ogous polypeptide, they ma

FEE (R THer The S PEREOE LY She - ehichbr SRy he vell

dd anik/ )t he hei@sal ogoHsp pebPeRy | depoybePeidet B8 B3lypeptide

mul timer nmay be located at sites internal to the

Jretisrast ot rNGRASH Y | Aerolyneelear hdendbdienisvergion,

| 1 e ont-ai 3., N T
B b P e e L eer Pag 2 feeafyoiie oy fucdr@beld el
tasardi feeoted andenr aepat sed ovitheyn neyphessepar atedebye
| inking am no acids or cl eavage sites at junctions ,
B S 51 VHEE [ SRR o OBy SHOTS pepERIBLOBE that allow
xR ibn ISE MEatplYmehadm Of o AM RO 861 88tion and,
regardl ess of length or post-translational ' . _
nRsdiviegiatd o] encodel yeobypert bie opr phesyhepyidei 8ayivative
fQlorf NS C@éll”"&lfﬂ&fé! OF‘ItOIs.t\g&‘i’éeer&g@éé' gi_ué}g by the term
unnat ural or unusual am no aci ds such as yr,
“eralivtde e, degim oz laddl g cslactd. alBotd 4 ef dssageetised commonly

i nterchangeab %%j n the present application. Spacer
tﬁd’l?éﬁc&e present between the S3 noieties. The
strategi c placenent of various spacer sequences

bet ween S3 sequansesacaNe B 45STbh Os FONERT 1 8VE8Blected from
greater LPS-binding. Accordingly, a selected spacer

PO iifaypich (Bt By ot be Restety Biowpyetiesheaes asclude
j%é%thkﬁjﬁy1ﬂgé?C|qSééE#%%?%?c@bS@&P@Qfgigé %%ngghia

several am no acids. Se d Spacer group
peragfaeriah|,y npmons ldisare nzgies cl eayageC@$t esNsM3 That ot h8EG3

e A AR T P 1 e pedne gy 8RS B2 beraa (swo)
cells), and plant cells. A preferred expression system is a
procaryotic host such as E. coli. Bacterial and eucaryotic
cells are available from a number of different sources
including commercial sources to those skilled in the art,
€.g., the American Type Culture Collection (ATCC; Rockville,
Maryland). Commercial sources of cells used for recombinant
protein expression also provide instructions for usage of

the cells.

The choice of the expression system depends on the
features desired for the expressed polypeptide. For
example, it may be useful to produce a polypeptide of the

invention in a particular lipidated form or any other form.
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In various enbodi nents, a peptide may be | abel ed. The
peptides nmay be | abel ed at any position in the am no

wa@eiodosaeuence, such as at the N-termni, CtePei/si:2000000194

at an amno acid side chain (e.g., Lys, Arg, Ser, Cys,
Tyr, Qu, Asp, etc.) . However, since not all side

chains will be present in all & the peptides produced

in the digest, labeling at the N, or Ctermni is

pr ef err ed. ONet eknilfak peptihde atrabelouid ires@drti aHdydst and

Q%e%err d. Erefe red lahelin %roups are fl uorescent
chr n%ﬁﬁo?% &t ©arfe 2EOGNTERLE ﬁ&FPyc&§§&f&s%ﬁ§ﬁﬁRQQs and
B60tPSwolidn B¥aBRbectbhe sl byghu:al @@%ﬁ'l@»g %1gY%m§f‘e

an

( .TNIL fluorescent |abeling reagents, Cy Cy5,
H%iYBéC Seldifesppédibé sNingertaghl.y- fagde dheepiided ines
LQn he 5 nof unct i gnal .

abeer s isler WPV RE n BEBRCAS I PE VESHRESyn pTession
deneral nabghabekbngndf hbbespegpti BesmadEhesendyes ke
commercially, avail abl e from Amer sham Phar naci a _
Briotet ?nt—Aﬁékg?t apddyethrurkeerarbynRbfEem dhepesps, of this
1 RgenfBYnal so be used. These dyes conprise a series of
fl uorophores with em ssion maxi ma throughout the
visible spectrum O these, two dyes, Alexa 532 and
Al exa 568 WouPdleetespesi dbkyosui thbl BosBothsshiee chosen

i i | e r_the sanmepol ar _sul f onat
ST o e PRk e PRE v R HRotpe Pn el st and
spatikly oréehtadtenihnithe gphecdkeatIbakr agl ssidenwith
maxi are q% 554 nm and 603 nm resgectiye[i. A
%%%H’%?’%/ o tREhATGLRE GRPY- RHBRATT oFN8epRiafFigto control

ﬂhﬁnéff§ HELOL, USLr-L s $6RA% AL g-ARd E?F@ggnghﬁuch as
peptides and their nultimers. For exanple, suc )
rcHM @fues Tael sdene®. gelneketerbphor esi sxprepslibar gontrol

hor esi .soelectrigc-focusing and.liquid
ELFRLADNL il S981 6L L6 LOOURL M0 R0CLEGH & anong one
ictpaonedog regphyalf HPLA)e . tiRevesset phaset HPhGhSo@ the sequence
out i angl ytjcal procedure in the field of protein
' p ?(é;%;%ﬁ¥s¢%.d*ﬁv?e%%?g%sﬁh@§eupﬁﬁ€:E?ISOPS
d&ﬂdﬂﬁﬁbﬁgw}C@ﬁéYaEEf&t%S@@’c@ﬁ{PQPg@héPQ@&S&ﬁ?%?Enfunction,

stationary phases provide I nproved resolutron
qoatayeri piol e pre desen Tthecoebynunl ot hde stareemespressed and

dlnnd el cpl SOLUMS A48 AL B e
considered to avoid hairpin structures which prevent
efficient transcription). In selecting the host,
unicellular hosts are selected which are compatible with the
selected vector, tolerant of any possible toxic effects of

the expressed product, able to secrete the expressed product

efficiently if such is desired, to be able to express the

product in the desired conformation, to be easily scaled up,

and to which ease of purification of the final product.

The choice of the expression'cassette depends on .
the host system selected as well as the features desired for
the expressed polypeptide. Typically, an expression

cassette includes a promoter that is functional in the
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Narrow bore colums (1 nmm | .D.) are run at
approximately 0.1 nL mn "1 . Fused silica capillary
w@odoaneH63 0. 1-0.3 mm | .D.) are eluted a fl ow PEL/862004/000194
4 L mn 1 and below. In various enbodi nents, the
pol ypepti des of the invention may be i nmmobilized on
solid phase nedia. Cenerally, 2the matrix provides a
scaffold which allows the pol ypeptide to which it is
sd ke d nber separ ahednbregntbe byhkeitutdve or inducible; a
Non-limting exanpl es of suitable matrices include:
Horaswie hHi¢hnareitasobubtert ncodesr (BEGK sfunesespary; a
e 0 0 i ¢c_solvents; bead . .
A B S et b REEe Ok Bne BgraBhigeion signal
maeki dyy; SUamok teolsedia andchesinsenpooalsabeadedcodon; and
supports such_as chromat ographi c packi ng supports,
R L BN rest hst‘%émbr}a%tﬁ%ﬁl%%cIﬁg‘ﬁ@@séﬁFéﬁﬁt BgLApRY
' -t uch - r ‘80 :
ey e G Tl for o, ToTT on BTy cPRET sng_ onecains
13y Y oy | adtea oenpot 9 sth¢ ope) ynucbepoligaeoifcthat énivehs ion
an els (e.qg._polyacryl am de_.or agarQse)..ln_yarious
Bioatn o SR e et EimERe FRerALPBAnRyDhede-
disei ieraneldn cak | ¥ohdld§o il 8k | BaSePH1 HBELEABBNE et ONA
prevent or treat sepsis-related disease. The invention,
HHRA Hes TP REPONE A g HELRD RO bYPRRET €8l aPfedfnERrpPatible

HEPRIEN SRS AREULDEa HOSEs | o AL MhSLET fdebineBy

phar macol ogi cally acteptable fornulation, e.g. to a

gatiergiar. subjectpén nesdithefeahe Acustdingey, byhéhe DNA

i nvent.i on al so provides therapeutic conposjtions

TR i (HES pUtYBRpL e BTIT % PRVEHEPORCT aRath the

Pt g da) | ys astept@abheaexcipbepbnerolabEi ehe bRomoter

one enbodi ment, such conpositions include the

0|4t i TR 1Pl PR verd | brenel At per apeur éal Fyeohost
Qphy! act f tiv fLCl 0

9§{apsi S-r gfa%é%%%d%ﬁj oénls&%%tgég%e%ﬁzgaggﬁ‘pgé%tﬁ ?gﬁ are

wirde lhe ksoivubland reeni bajpilbouso sohote opkatlad in the art and

physipl ogi cally acceptable pH A "ther uticall , ,
B 0 F PRt FEP AR P tpunr BRTEbbET LR gyphimurium
(dosngrs- and fss perhods: OF i hduei HES 655 a8 ¥abl Roa6 i B¥8moter

the desired therapeutic result, such as a reduction of
3ARIt RS riet Atk rrebsis Grmiregakiva bedueriansigh as E.

c%?l Si &g IRl Aed i SB?S(?. T Oﬂéteé?é gtxﬁ'o. At ﬁ?é apeyt gl Ly
effective anmount of the pol ypeptide of the

Cagnon et al., (Cagnon et al., Protein Engineering (1991)
4(7):843)); the promoter of the gene of bacteriophage T7
encoding RNA polymerase, that is functional in a number of
E. coli strains expressing T7 polymerase (described in U.S.
Patent No. 4,952,496); OspA lipidation signal peptide ; and
RlpB lipidation signal peptide (Takase et al., J. Bact.

(1987) 169:5692) .

The expression cassette 1s typically part of an
expression vector, which is selected for its ability to
replicate in the chosen expression system. Expression
vectors (e.g., plasmids or viral vectors) can be chosen, for

example, from those described in Pouwels et al. (Cloning



10

15

20

25

30

i nvention may vary according to factors such as the
di sease state, age, sex, and weight of the individual,

wa@easobsaenbi | ity of the conmpound to elicit a deSI/8@Z04/000194

response in the individual. Dosage regi nens nay be
adjusted to provide the optinmumtherapeutic response.

A therapeutically effective aBBunt is also one in

whi ch any toxic or detrinental effects of the conpound
e ot Well ghesbiye dihe Ndenapeuddsal dyopenedsti al Suitable
effects. A "prophylacti cal |y effective anount" refers

PR LET HrUNC et t5a7R, %tpld%%%@%%d arePr oYaBJe‘P‘H%dgommerClal
Lflidm; necessary, to achieve the desired prophylactic
result, such as preventing or inhibiting the rate of

sepsi s onset or progression. A prophylactically

ef f ecti ve Matdwais ceor beralet kowrmirg/ Bsenebert bed hbsvecells
J9n e therapedtd cally sfleglive amunt, FOL 80Y ong gepend
par iCHar su Jecﬁ specﬁ osage r%gl mens n% P

oadjuhset etby efy dudme @@r@w&@gaé Qiéikﬁri]ﬁ@cﬁviﬂuzausﬁls@ﬂ et al.,
and the professional judgenent of the person

@djfﬁ‘m%]t &' i or QUPEAVE STTRF IR BchR HTte@IoR Bioleey,
NS sorfls Msed hesein "pharnaceutical ly

Ld0 :
accept 1bI e carrier” or "exclpient" includes any and
al | solvents, dispersion nedia, coatings, ‘
ant i bact erygan @nprard funga Iaﬁgm@narsiotmﬂrp@mdlde of the

absortlon dela nd. t ellkethat

RIS 1 Rt oot fontofifea and
xcearrarmsr iirs t3d tﬁfﬂ:ﬁé&@ll@f@d:ﬁrﬁcﬁﬁ@irt&ﬂéﬁm} sig atéObeted/
Alternatively, the carrier can be suitable for
‘ﬁ‘frﬁli%?éinéﬁé enter?%Fﬂ%arCFEfjo]ﬁé]aEI‘r W%%Wu}%rthe periplasmic

SHHRId, ”W':L&rerr@{e%dé&f’”ir{“@ﬂé %éﬁhlaﬁh%é@&ﬁé‘ﬁé cal fyfe

acceptable carrlers I nclude steril e aqueous sol utions
rorl vihiegpieirds ons randwieRd | pﬂ)vaiéws;tafrdrldlﬂey purified form

Xt enpor anequs _pr.eparatio erlleln ectabl
FE T F O W Tl S Sl R o B
o@gﬂxtﬁdgytlpimrdfa&ﬁm lfé:ﬂdmbﬁﬁnwezélmbsaﬁmeﬁel s metl
known in the art. Except, insofar, as any conventi onal

LREATR 152 g SR VReR et iBHel 1 eh heame 1kl -known

re@IRAUN G MS @ Lhereafe d b hhe phardmagutd Cg?érson skilled in

conpositions of the invention I's contenpla
tS@pplr@rrerﬁuaﬂy a@ctﬁu@‘:@nm‘bm malwralcslcechtade encoding the

El RS Ik i S O e P iR pindin

du;ﬂg@rn the conditions of manufacture and storage.

In various embodiments as described above, a
polypeptide may be cleaved to obtain the desired multimer or
monomer. Proteolytic cleavage can be done by methods known
in the art. One method may be acid digestion.
Alternatively, a proteolytic cleavage site may be introduced
at the junctions so that the desired peptide can ultimately
be separated from the remainder of the polypeptide.
Proteolytic enzymes include, but are not limited to, factor

Xa, thrombin, and enterokinase.
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The conposition can be fornmul ated as a sol ution,
m croenul sion, |iposone, or other ordered structure

waeiosaidies t o hi gh drug concentrati on. The car rPEF/SGzN4/000194

be a sol vent ordi spersion nmedi um contai ning, for

exanpl e, water, ethanol , polyol (for exanple,

gl ycerol, propylene glycol, afd |iquid polyethyl ene
glycol, and the like), and suitable m xtures thereof.
The properey | wididyl eafebe Maimsaines, pdoypexampeehabyng
the use of a coating such as lecithin, by the _

RN R D ICAME Pl rReP S i cIRCERGEng kb ipAgetandem
j [ ]ﬁﬂﬂz th 0 t : n ;
I%%?%@%p??§mn I e'%%%fe?%bie tde?$%$€%eé€é§?%%§c§§ Hultimer

@gertis)s ftdre eSGanpe; i dergansod pod yedgotints siuchiasa single
manni t ol ,son@étol, or %ggiun1chloride i n %he 1 .
B6ithdSAT I Prmonged abder ption TIPTRESFN) bt aBpretimer is
id | onghCagh b b Qughd e fhoMt e HYmaPchUdi P tRet BBme, or
conposi tion an agent whi ch del ays absorption, for '
mevargsl e o tieardt e engnls el vl BYeR. MpReever , vekeants
%ﬂ%egr.)ta{ldleelo'fc t'v'l']a(\e i%]rYteg,t ' Oy Cl%’mcpf %Qr‘%fll 8t e%%gtﬁﬁeaso long
i'TTe T elease formilation, Tor exanpﬁ i ha conposi tion
ashittle v neduedes whelawl Yetwase pohynes . LHbe aBkamples of S3
conpounds can_be prepared with carriers that wl
B5RbtiE& %4ﬂ9%§ﬁn§ﬁbl R ast? rafi & r el BRsBXCEHLATYs CRNA
SRl stk &) easesd oF UL AL ORo b NGk U?bﬁgnﬁﬂgh%figsiénget

m cr oencapsul ated delivery systens. Bi odegrada ,

fsimsdoripatSB el pANQsers Tah be uSkR, IBUWEH: Ascerhgkrppads to

vi.nyl acetate, . anhydr i P00l ygl ycol i ¢ acid,

%o Oagaecnji Spo 6)/80{1‘%1%& egésCb ,dﬁ%ol?cgl %’;\'cti c acid and

pol yl actic, polyglycolic copolyners (PLG . Many

nmet hods f arf titee B pae@Et i dams drsutinited nel eheonshamécally or
atented ar. generally known to those skilled jn the

EHOTRATE 1| T o UAPl & SHPIRT RO DEREB6L BF ephied ByY e

1RGP UALd Nhd:he- Rt d Ve £ (L83, tHL may flank the
pol ypepti de of the invention) in the required anount

hek egie lagsriopmEne sl Vdnt Kifthene ©re aSTonkl hahesnmay be
i ients. . | , ' f gl .
1:‘0 led gﬁc NoE) rrf\!eeﬂl Q& tﬁyy’ﬁee%’%%gc? oud ﬁg;‘g‘gegt\flde.

I'Ttered steérilization. nera I ons
prepared by incorporating the active conpound into a
sterile vehi cleetyehirc hentord Bmerst 8, &% ouli Spersimey contain 2,

medi um and the required other ingredientsfromtho

Sentirorat & dbove, 1P e s @BC LerTTEipbager o 187 53

el TP =3t lwgﬁrfeﬁrﬁi ide dnfest abhfisr! véhoass, t B they
preferred nmethods of preparation are vacuum dryi ng and

may be separated by linking amino acids or cleavage sites at

junctions between some of the repeats.

By "polypeptide" or "protein” is meant any chain
of amino acids, regardless of length or post-translational
modification (e.g., glycosylation or phosphorylation), or
chemical modification, or those containing unnatural or
unusual amino acids such as D-Tyr, ornithine, amino-adipic
acid. Both terms are used interchangeably in the present

application.



10

15

20

25

30

freeze-drying which yields a powder of the active

i ngredient plus any additional desired ingredient from
w@2sevdleaisly sterile-filtered sol ution ther eoPCT/66G2004/000194

accordance with an alternative aspect of the

i nvention, the polypeptide of the invention may be

formul ated with one or nore a#dditional conpounds that

enhance the solubility of the pol ypeptide. In

accor dancepsddy anahh@icaspest f diesdivasdiwdlen the S3

t her apeutic _conpositions of the present invention,

MEGRSHICS -ng Tife FPHTIRDPLT del TN i Hv ST S ngp2 Bt

é%[?‘rh‘én‘é%‘é L (GRIUAT LT S Al GUTTRIG] 3le R?‘?Cé&?g@é WL EDy even

further conprise instructions for use of the

gpaayeeptlifde amadihey i mmrdaimgliyn thes ereavierd | eraeed/ ®equence

treatment of sepsisrel ated di sease, or far the , .

e Rt o SROF REtR tanGr! L rieriGh A ofingle amino

atdi%atl'l@ﬂk_terOforS%p%é?dé&?é esk diveease.cdherd vl d A dacids.

preparative and biol ogical exanples are offered to

Sefllagdecats@adas JURMDR iTRY anefarene R bee rriyed

. [ j m.t,i e e t hi-s dnvent i
R ANATES SEET (A5 LR r o & g T st TeE AR be
pwcelased oy erdsi egrtiey (St . erdomesy IMOyivd Albki et s c-&ELthe
kit was supplied by Bi oWwittaker (Wal kersvile, M) .
1afdn TNF-a kit (Opt EI A ELI SA) .was from Pharn ngen
(San Diego, CA) . CellTiter 96 Aqueous One Sol ution

Reagent faf GhGlAX WilboBSEat Ve M tndy OBR labeled.
Pronega (Madi son, W) . Enzynes for mani pul ati on

Téed Dspityiveca sy dsctl sl aerad punt esdld e NEEe amino
verly., ). ri.fi.catipl . extraction kjits
a\(/?g?e%fer m é)gesr%é{;stls%/\%rtt : %W'ogéﬁ%%%glem’ or at an

avdtner faari dreldideg dififrer &= was, finam Bad erS€i\ordys, @wwe,Glu,

IL) . Chemcally synthesized S3 _pept.ides were nade
At O a1 SO R4 SR gs ARG WIT1 be
pYeRRIed by 1US o f A PIpt M ARG Wil hbiangefR st ,

repeat of the S3 gene. endotoxin renoving affinity

lakediinonas déreNoped by Uity 11 dishyareFey3=d dilet ¢Hyinal
a-napr 9pyl 5 Q%,d' A& 1Qb§ ; Gaup i ng agent to
B ?ﬁk rS%— er 1%:) Agﬁ_ |u(mE?10 hlﬁ‘fé%eagar ose gel

(Pierce, USA) . The rationale for choosi ng DADPA-

i mobi | i z&dedganese rddalidng grvaged aore rigferesmee(tDi ng

t al 2001)t ..The LAL Kinet,ic- assay
chromophores that are conventionally used as reporter
groups. For example, the structurally related cyanine
(Cy.TM.) fluorescent labeling reagents, Cy3 and Cy5, may be
used to produce N-terminally-tagged peptides. Incubation of
the Cy3 or Cy5 monofunctional succinimide esters with the
peptide will result in N-terminal labeling of the peptides.
These dyes are commercially available from Amersham

Pharmacia Biotech.

Alexa™ dyes marketed by Molecular Probes, Inc. may
also be used. These dyes comprise a series of fluorophores
with emission maxima throughout the visible spectrum. Of
these, two dyes, Alexa 532 and Alexa 568 would be especially

suitable. Both share a similar fluorophore and bear the same
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kit was from Bi owhittaker , USA. LPS {Escherichia coli

055 :B5) and sodi um deoxychol ate (DOC) were from
wE2@sno31tkPM 164 0 was from G bco, BRL. PCT/SG2004/000194

Chynot rypsi nogen A was purchased from Pharnmaci a

Bi otech. Al other chem cals were of analytical grade

fromSigma. All materials rela®ing to the affinity

matri x studi es were depyrogenated. G assware and
p20diru A FlcerEitde AT enlakachaty 200 Agdorfvhdoisal groups in

Sterile disposables were used whenever paossible and | |
ShEYd S&uEHEItAPed At SIEAE ¥Bt I HlR VS GHE uskerear emission
ra @il ans and Sauf g Sere Prapaned ising, D ogen-

free water. LPS was sonicated for 5 mnutes in a 37C

water bath prior to use, to disperse the aggregates .

(1) Const Auokirdretof afultedhreirgeasf w83 lgeneowssi fryr sseparating

cl oned Factor C_Sushi.3 domain ACH, 1Sushi.3 Tan,
oRpPAFCe0000) 2o s PG bi ARG O o Chiad Tt 11T e 27
£y 1PCRu1A 16l NFrcst raitgle WHth aldwsi fids include 2D gel
directional mnultinerization _and cloning is shown in |
efeglirePior episef IGAP e MR g tenhar SAdct ori fBBSictric

‘ L . i . Can .
£5ER Ik 2pd, Al PRl I M R o e
logdiiti ethreveet-oowenanBiPiEBC Remmss-phErsadiPLGER | D
NO, .3) : 5' - TCGAAGAC GGA T CACAAGG
30t L3k ARG I GO T o9t PR TS (9 (AT y2nd
pkeklewed by va3gCCC in addition to the S3 flanking
sequence. On the reverse prinmer (SEQ ID NO 4) :

5' TAGAAGAC CCGGEEGEGTCCATCAAAGAAAGTAGITA-3 ', sin{Jar
moti f was 18 §6ViSHSORRESE Hilgestilch S umes Popically are

u@%@dugﬁtﬁﬁugﬁ§%Hﬁyﬂé}JEHafﬁféﬁ%ﬂ?ﬁﬁé%?”ﬁﬂhses provide .

conpl ement ary over hang of CCCC on the “sense strand and
1@6BGved triescanttiisenderstiranmtr whlotparan dss usddrdercolumn
directional nultimerization, and cl.gning. |In additjpn
CRATEEE SBqUENES, "W CEESs FoF ApAI Tl (B it & ™
1PDON i RE PRk IWaS rientglaticedd MW e day Wl b B4 2efiL min™.
The pe%ti de bond between D and P can be cl eaved under
Na&raive POsRdICOL T ESZdk &met! -&l- ), 2BFBEUR tHUSRRITSESHMely 0-1

m$) Rgher Sunid SsHP&%t@ﬁp;[ffé’f?i@@mmﬂy' (OMBLE. 3 fim 1.D.)
this case, the PCR products of” S3 were cloned into pBC
avectdutednd tthewSTageme ofadulelndasédahy Bbsdwdi gesti on

and allowed to self-ligate first, before

In various embodiments, the polypeptides of the
invention may be immobilized on solid phase media.
Generally, the matrix provides a scaffold which allows the
polypeptide to which it is linked to be separated from the
bulk fluid. Non-limiting examples of suitable matrices
include: polymers which are insoluble in water or mixtures
of water and water soluble organic solvents; beaded supports
such as magnetic beads, chromatographic packing supports,
media and resing; porous beaded supports such as
chromatographic packing supports, media and resins (e.g.
anion exchange chromatography media), a cast polymer such as

a membrane (e.g. polyvinylidene difluoride, Teflon,
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cloning into the pBC vector, which was previously
linearised with Bbsl. The nmultinmers of S3 gene were

W@ 200800386 and i dentified by enzyne di gestion aPdI/SG2004/000194
sequenci ng. (2) Expression of the nultinmers of S3 gene
in E. coli To construct expression vectors bearing
tandem S3 genes under the contreol of T7 pronoter, the
fragnents flanked by Ndel and H ndlIl (containing the
walyétmylens3 genesropelenel enedoil kQ1EBBeY@CEBL polymeric
pPET22b, previously linearised wth Ndel and Hi ndlII.
e st r 4Rt sIRePe (Br EnsPOt HRETYARBIES, CEoPE2KOSE) -
BL21 (DE3) for expression. The col onies were cultured

overni ght {5 LB -mediumws gy Lehl zaga
370C , then dil o B h Ine 06 10kl RBTDRERLURSAEE che
ToCemylon mapi kel hsadandegapent i 0aDDB0ONNEofmOl6tions or

before induction with 0.5 IPTG<gProne ai he cells
T RATVOST ob® BEFYER Ut Breat neCDRRR tRbabs(h Gisggse. The
ipreshiet Sn Wor 6vimast ebede By SBSNEAEEN63E of medical

Sol ubi lI'i zation of inclusion bodies and purification of
SRRt Onen | ViRt ehcal EDeearaeE &cpépiet e agdmipoegersd in a

A 20 ol T e PR 5B ik ofs B/ Rr Dy rRetient

dacdwrjatt ceh| seed thersofpenscondieyeypaskedihheaugbn also
French Press (Basji¢c Z 0. 75KW Benchtop Cel | D syruptor, ,
A b Rl S o SR N S (N R L S TR

genalat enve 200 £ el hndi §F}?‘l@££tﬁ_§.‘eoﬂ9 ibAthYskeBepedbes
were recovered by centrifugation at 1200 for 20 mn
SC4E ind WaskREr Wt h 20N ndngr ¢sbaiipent er seoht apmbagitions

: 9 j Lon X- 0 i ncl usi gn bodi es
e A G PRI Lo ot g IO LR 8 ot he
tMewrageeat i ¢ by t enperaphyeadof c@l hy . et isot iloé eamount
%§¥§gials were renoved bé centrifuygatiqQn at 1600CE for
i ;S Hnd- ¢ het Supe? PRt ARt T WaR 1 | FeFedt 47aS pur TRRed
the il £XChaRESs Vsl B AT AeXpbohsT e (PhagABgHBd ous
Briefly, 30 mMl of solubilized proteins were applied to

@10 Sephattose Ry sl 926catd x 300ephgbegubti br at ed
with buffer A (4 Murea, 20 M Tris-d, pH 6.7)

After washi ngwitly 4,60l LM, VOLUDES: O DHELEE, Aeclhe o an

proteins were e d wt I Tnear gradient of
a30rbufdfefed: {ve M alt edos2fesr\ild | Bofl pepHbdd, of Bime

Agﬁg s§¥¥{tggagéﬁ%@éé"%hgwgggf§géegﬁggaégﬂtE%Eiggﬁit, such
as a reduction of symptoms related to sepsis and in turn a
reduction in sepgis-related disease progression. A
therapeutically effective amount of the polypeptide of the
invention may vary according to factors such as the disease
state, age, sex, and weight of the individual, and the
ability of the compound to elicit a desired response in the
individual. Dosage regimens may be adjusted to provide the
optimum therapeutic response. A therapeutically effective
amount is also one in which any toxic or detrimental effects
of the compound are outweighed by the therapeutically
beneficial effects. A "prophylactically effective amount”

refers to an amount effective, at dosages and for periods of



10

15

20

25

30

anal ysis. The collected fractions were pool ed and
dialyzed in 10 kDa nol ecul ar wei ght cut-off ( MACO

w@ens/osilge di al ysis tubing (Snakeskin, Pierce)PCT/SG2004/000194

agai nst refol ding buffer A containing 50 mM gl yci ne,

pH 9.5, 10% sucrose, 1 mM EDTA, 2 Murea, at 40C for

16 h , followed by buffer B c@iaining 20 niM

di et hanol am ne, pH 9.5, 10% (w v) sucrose, 1 nM EDTA,

406 foecasst her 80hachd&vwbnbnedebzabﬁoprobhy$act4men:esult,

SEQ DI\I09 into rS3- E D NO. 7) aci d
T T I N G caht SRR RoE \OPAE PO ShF) QEs capis onset or
PFOyI O YBHE A ngﬁgphﬂW@@mcgmyséfEebt§vesam@ﬁntto @6l be
as cl eavabl e linkers. The renatured rS3-4ner was
e eetpined eas wiencoibetlurbevef ferhahel therapentdrally

r at O i gh The ur e_was
e e et SoBet ray e R 0 ag R Lah  BollRE £ic
desdngs mgm&@%ﬁwabel adglukedd diresotyed laﬁc@hf@QSlbl @ the

buffer (70%formc _acid, 6 M guanidine-C) and '
RGeS ht NAE $8¢ vlzehproﬁﬁéswﬂail pregarestwefethe person

etha t 0 d .ien
SPLEEL SO0, Popoke PUERLRL! hichaRtt sseuKsoin 0

e yzedl aver ni ght agai nst the sanme buffer using
dialysis tubing of 1.5 kDa MACO pore size (Signm),

t hus renov. L _|Ij,nkers_and. residual salt..The
endotOX|n'%%g%%%$n§%Hé#% r@é W%Fegﬁacaggylﬁgfeﬁégble
dammMﬁﬂ'mwfﬁeiémpi%nﬂ141ﬁhaﬁ@e§eaﬁyahhdnailiBo&beﬁks”
997) followed by p myxin B affinity chromatography
%- 1?%IT? a F?%?%é?gs TeREiRacspsl pAGERdngRt 1 fungal

bsied n Pé&éox@f@' é{ﬁdiSastP%EJLSﬁOHngEEgpé@éﬁhgs %Eethe

resol ved on tricine SDS usi ng 5% 3t acki ng gel
Jalriﬁe 15% s epest amhmglrg?emla@blxdecemp@‘dlbguemomssne bl ue
Sc ger et_al, 1987 tern ana
S e T SR he Bt ref BPREEFEE on.
amemgLsEQaﬁMﬁt erml eaahysise by st ene (Phercer thh beTBaltable
%ﬁot was probed with pol yclonal_rabbit anti-S3
WY%}?W&%V@%%P%%%% abbPEra3Eesrghpy . sublingual

dﬁ“dﬂgﬁhédﬁyﬁi§5¥é¥5$ﬁ hoﬁﬁ@f@&éé@tP@é?f&dgégepkggle
(DAKO, CA) . The blots were visualised using

C&J@@@Egmmcm Fi o0l Chenjlhemifescent 1 Supstratiéspadsions

sed o X% LPS. -
PR sl R o n et fm St Sug hebBrafiBe of

qﬂﬁnﬂﬂﬁ}lﬁﬁédﬁﬁbléﬂé@ﬁuﬁﬂbﬁéSﬁfpaﬂépéhgﬂénmﬁSThe use of such
media and agents for pharmaceutically active substances is
well known in the art. Except insofar as any conventional
media or agent is incompatible with the active compound, use
thereof in the pharmaceutical compositions of the invention
is contemplated. Supplementary active compounds can also be

incorporated into the compositions.

Therapeutic compositions typically must be sterile
and stable under the conditions of manufacture and storage.
The composition can be formulated as a solution,
microemulsion, liposome, or other ordered structure suitable

to high drug concentration. The carrier can be a solvent or
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first coated with 100 mM per well of 4 ng/m
(approximately 1 mM of LPS diluted in pyrogen- free
w@b@spbEse- buf f ered saline (PBS) . The pl ate wWeSI/S€zi0€000194
and i ncubated overnight at roomtenperature. The wells
were aspirated and washed 4 tines with 300 m wash
sol ution (PBS containing 0.05%8Tween- 20) . The wells
were bl ocked with wash sol ution containing 2% BSA for
di dpatst oonmé&iper abut einAhger frvasbkagp2et i ®BSer, ethanol,
varying,concentrati ons_of peptides were allowed to o
Rf??@é?lac{f%tw%@%ﬂ/ L@éva?r@gonptf@ﬁﬁé?aﬁuaéwaﬁ +33pd, liquid
Lde d c Lhncu [eTpERY r [
By S T 0068 ot ot At Shabpppe’ ARkbres
@ity Tonjpgaped MehdHRP. cEacheamtibbdyneds for example,
incubated for 2 h at,370C .. In the fjnal step,, 100 ni
o et e ATt RN er e MRREP R} - PRaboBddaqnt enance
oihe: rab ses baneed Wasr heassr edzat 1 A0bna whtb pef grapeesion and
wavel ength at 490nm (bg Endot oxi n neutralization
ddie pasedebrswhirCct ARt g estn THeNY A2 RERet B WOEL ket
|4 initiak.p L h -trikgge asca a
R R e
pdactliorhoidhi slicicad al wsesitde, redbeaseodf or sodium chloride
p-niitroaniline froma synthetic substrate, _producing a
6148y CHTRTSL PR T EOLRACR | FRBPEDbyoRbY6! bARcenaECtable
it ildes ENG 506 (FRdegexi apdeutpal i 2a1h8Mng in the
Concentration) refers to the feptl de concentration
JERATES D FHeRI 7en 500 @¢ Ll avpredecriiped §oanekayple,

ot 2 A LPU R 0! Tplege DL PRLEY BLotice oz

tass aynvepeptordesanfbali ddet et epadenh r at t bhs welease

i ncubated for_1 h at 370C with orw thout an equal .
S GroLPS T T UBoSab1S, 2 CUBPONT nEOR Walch includes

Nehosidlicle dabaser Fifiy {@@i@é;&@rﬁﬁo@mﬁs eash Hiéxb%"éﬁared
S O

was then dispensed into well a sterile mcrotiter

WHltdt & iR oritha) YDsb¥ frieet edunele . crmpeyndi egalinser sapid
f S hl [ [ d . .
h s et e LAl aeql. o5 fLERETSRO pcrucing

ivged amums teorce dniaften cHp gdl ak edndk 1 hee cpneest eas i on of
onding tq 50% inhibition o f LAL

pepti des rresp

B&&%Ee\ﬁw 'd ST YA BNC 589 YTD)S Stpfpriedsyapd of such as
ekl 1@@%%lh%t&é,e%&ﬁy%7\}&m%@ﬁ Ec_kigy 1$€b1 $c aciq,
THP-1 cells were cultured at 37Cin a humdiTied

collagen, polyorthoesters, polylactic acid and polylactic,
polyglycolic copolymers (PLG). Many methods for the
preparation of such formulations are patented or generally

known to those gkilled in the art.

Sterile injectable solutions can be prepared by
incorporating the active compound (e.g. the polypeptide of
the invention) in the required amount in an appropriate
solvent with one or a combination of ingredients enumerated
above, as required, followed by filtered sterilization.
Generally, dispersions are prepared by incorporating the
active compound into a sterile vehicle which contains a

basic dispersion medium and the required other ingredients
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‘ Jcrb‘ﬁ L e

environment in the presence of 5%C032 . RPM 1640
medi um was suppl enmented with 10% fetal bovi ne serum

w@ EBSpo3tepenicillin (100 U /m) , and strept onpCt/sGL02@000194

ng/m) . The cells were nmaintained at a density of

2.5x105 6 cells/m. THP-I nonocytes were transforned

into macrophages by addition &% phorbol nyristic

acid, PVMA (Signa) at a stock of 0.3 ng/m in dinethyl

§Gpmo&h@éet©ngmeeaaeﬁla@bveondanthatcaweobe&umﬁuﬁe powders
net squOX|de PVA- e

gggpgngl %§P35?E¥Oﬁngé.§FgF§ SIéPQSC%ﬁ%§e9§QﬁMWIOHS' he

prefetréarmptabasabrapdepsichy ieh 4%kOya ook %Jﬁ%n@n%nd

allowed to differentiate for 4 8 h at 370C . The

ETR e Gf edREENENRAS T BABVEE anBowHeTc el §h\@erae?t\ﬂ.af§hed19redient

by sey M@th§§£Eehaﬁf88F$$¥§ }gégeggh Ef%&gﬁpg rev1ously

hacr ophages were stinu

spenlIeefabtenedysolﬁth@ﬁ thatebas maeac&ba@@@k@laq&h.an
LAL test a ai nst ED aEﬁroved LPS st andar ds)

%%%??%%%l%?oﬁ BFELPS AB?e ¥GBhten: wrhR PRAYEEEtide of the

COREERE hAath Sb@ff@%hnggé i bat-e
After 6 h ,Q?he culture nehlﬁggaagﬁgoékegﬁe% éqﬁgﬁEﬁl

FOBRPICRAS r lidbnenhanhe Shpesndvhnlisywas abszapedy@@'pmgde.

~ELISA. (7) .Realtine interaction anal ysis between

pepti des a?g % g%%ﬁ égewgkﬂsgggt%g§oggggct(g@R%hFIdes

anal ysis o e rea trnme Irnteraction ween pep
imemﬁfbMBstMEwépenEﬁcmtbhpﬁ%ﬂtobﬂs26@0th@h@&§&éh&)

u3|n HPA ch Jan et al . .The affinity
%%#%ﬁ?ﬁ?eﬁhﬁsPﬂ Pﬁﬁ@%ﬁ?uaﬁlBﬁeséﬁyﬁéFéonl may

rdnRid@ain Vabhiesi Mere Pt abRedrE19m bhERSges whlch
|n ependent experinments. (8) Cytotoxicity of peptides
o Eiadar yItR et 2ol 1 8STHPCE 1R oEYT egsEnosothe pblzplegtdde of

8 ot PN, 1040 SELOLIL I LBGRLI ELSLLLEELPLS' Sopeso-

reregie) disemeentr af bonghangdrépavvai ed 6ﬁra6ﬁeﬂhﬁaﬁént for

370C . To determ ne the totoxicity induced _by the
epiiHelen ﬁlﬂ %ft%%?*Fﬁ?\‘?%ferO%GS%%Je%u§EﬁEe§ofyiaﬁﬁaﬁe -

Reagent was added into each well for 90 mn at 370C .

MIS [3- (4hd-thTEbiyhd hbagOhrd Yd aRd E§olog1cal examples
car boxynet hoxyphenyl ) -2- (4-sul fophenyl)
arsQq Grl%ez%quUrﬂlii%s%?F@‘F%d%%%l byvemt bdol sedl hyeanbEveo be

é&igtsrdggoirpaq&%gw Lo ogfyct 1ba O§ sglyble

in tissue cul tec |on
iabsortiance was neasured at 490 n. To

EXAMPLES

LPS from Escherichia coli 055:B5 was purchased
from Sigma (St. Louis, MO.). LAL kinetic-QCL kit was
supplied by BioWhittaker (Walkersvile, MD). Human TNF-o kit
(OptEIA ELISA).was from Pharmingen (San Diego, CA).
CellTiter 96 Agueous One Solution Reagent for cytotoxicity
assay was purchased from'Promega (Madison, WI). Enzymes for
DNA manipulation and polymerase reactions were purchased
from NEB (Beverly, MA.). DNA purification and extraction

kits were from Qiagen (Chatsworth, CA). Pyrogen-free water
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determne the ratio of cell lysis induced by the
peptides, two controls were included by incubating

w@ 200580318 PBS cont ai ni ng 0. 2% Tween- 20 i nst eadP@f/SG2004/000194
medi um only. This absorbance val ue corresponds to the
background, as those cells could not netabolize MS.
(9) Data Analysis of S3 TandepwRepeats Studies
Reconbi nant expression of S3 tandem repeats,

i iddieatd o end &1 way ageoh OB ARPORE 8o A dA3chbeve3 gene
fragnment. was obt ai ned bg PCR usi ng pAC5 .| Sushi 3EG-P
Genie o attdieThee $3 @eﬁ@%@e%l‘@ﬁeﬂ Tafe peomercially

SR %Hfgpﬁéai%ﬁ%@ﬁ%%%%égﬁ%fa 3 vere

sel ected (Figure 2a) and nanmed pBCS3-1, -2,
8mer, resmﬁﬁ4&m¢y ighe mﬁeram@d Wlumltaﬂﬁamkrageat of the

fra nents of these c| ones were rted into pET22
T S8l TR R P TY Rrd (B iEhg MaEEEngas

ml%%:écpw avel 5y Wer &¢ :ar@ negl bydﬁ%tl?ﬁ%lﬁﬁprogﬁl)
exenpl ary sequence encoding rS3- 4nmer is shown In
qQariggitignider (BDE) tde @x@@@@éim zaeBet teslipkers3- 4mer to

I%%e Gt g!Qggit nan?ggéé%erp{gééé?Pgéﬁyel ?ﬂévkgglonale

expected r'eco raner
i Hdoes i whimADrept esehi eiz25% @4 rd be m@tﬂthEblbased on
protelns (F gure 2b) The nononer construct was

SISO Gt ert! - wh%@%l}he Dt arel %bﬁ%HGCPCL assay

]@ﬁpﬂﬁﬁ§Qﬂmﬁ@qgi&Whﬂ@@aEéﬁ 4@§ﬁ Wasp&XPEesEedidfia coli
inclusion bodies in E. cold. The solubilization in 8

ON SLrrBel amimndmrmﬁ&:wctmb@@ﬁ PSepheeveefaanofigma. RPMI

Jﬁéﬁpéggﬁ hro g%$%a2%¥ yle nﬁa§1£g$§59§@%ggrgh¥chased

ﬂﬁdﬂephérmaﬂianﬁaoﬂé@hpurAIledtméﬂtem@mmaald|aéyéedf
%@Trea was renoved gradually to allow the sanples to

e A%A4s SrEB FE#Yed unspecific snal |
nDIecuIar wei ght bacteria proteins, hence further

i mprovi ng Ate g dEya0E theat Sy %rtthDéfPﬁ@Etgnﬂgtmx

non-r educi ng conditi ons showed najority of one
SVWJI@TLQ%M@)@J&QM%Q@%@@ a @besshoum) and Asedlien £BEaride

f ry gge eHgved ¥Siize & §%#H%
M%srleﬁgﬂa%{mer o‘ggﬁ C(L)EI% ar rmmgjc) ISJ'l'zleh refo d%gas were
Ul eiltervease prees i thad mwwaeof%mmmdam 121°C for 2
redi ssolved in acid estion buffe btain the
hﬁﬁﬁﬁﬁ%@?ore use. fﬁggolutigns an buf ers were prepared
using pyrogen-free water. LPS was sonicated for 5 minutes

in a 37°C water bath prior to use, to disperse the

aggregates.
(1) Construction of multimers of S3 gene

Using a cloned Factor C Sushi3 domain,
PAC5.1Sushi3EGFP (Tan et al, 2000), the LPS-binding motif,
S3, was amplified by PCR. A cloning strategy, which allows
for directional multimerization and cloning is shown in
Figure 1. Briefly, the amplification vector pBBSI (Lee et
al, 1997) was modified to include an Ndel site containing

the start codon adjacent to BbsI site. This modified vector
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(rS3-Imer) . The process of acid digestion is tine
dependent. A one-day treatnent yielded polyneric

woreooseas3 of four kinds of rS3 peptides: rS3-4PCF/SG2002000194

-lmer (Figure 3a) . Wthin 2 days, nore than 90% of

the multinmers was cl eaved to the nonomers. Reconbi nant

Sushi 3 peptides show stronger b ndi ng potency to LPS
Sanpl es fromthe total cell proteins, purified

v&s- 2aBed BRFti aﬁpﬁwéﬁée@?é@eﬁsdsﬁ@l J#e NS : 3339 rer

@@gAﬁaﬁﬂb@%bbf g @C%% %ﬁ. %m%%newk.s%eé%%néa with

t rrcime SDS ecte stern anal ysi
Elgaitnsesamctsanaamtbodg AATRAE) rS&lIlmzredamsqr A& CccC in

rt aIIy d| st ggl ric repeats (2, and 4ners)
g@ ?ﬁﬂuﬁ& g’ gé}éﬁggpﬁﬁﬁg@&ﬁgl rQBbltﬁl%ﬁﬁV%?e primer
aotd bodynoFagu r &' 3apancAbueeckheTathireadn ceandT A TTA -3 1

enpl oyed for the ELTSA-Dbased LPS bindi ng assay .
FinShapasetiEPBabi Adirgiassajuredeal 8dgdistfiementt the PCR

% qugg ??pgglkh&bgﬁddy% éségagtrlﬁﬁi rrEltﬁ:omplementary

em cal esrze
aseenhfrm@anf pepti daestheashagdesaturati ando deda e Rghet O
LPS% ure 4 %} , While the chem cally synthesized
%oﬁFFﬁ gd Vhhehr Fynake HEgdi fey digegiiongd

n W a
el g e SRS

?ﬁ&ﬁhd©odﬁhléhra@hpevest50%®b &ndaprmwnnblﬁ@nngwbﬁ LPS

Ia efl ects the activity of
pep)%&gu %é o £ﬁ?h%?ﬁvevarém}8]fl'l§%€ SOIIP‘%dPEQttﬁ‘?& bond
ﬁ&@ﬁéﬂnp@t&nﬁyP dhe b§3cﬁaﬁﬁedrﬁﬁdbﬁeécaﬂﬁccﬁ©ﬁﬂﬁihbﬁ (Szoka

%/nt hesi zed S3 ge pti des displayed EBC 50 at 0.41 g/m,
02! ngt A8 © hndtOuT AT RYPAP IngeS pREL PV ERy UNThE KFpet iths

&éormmcﬁﬁtg Quit@ﬁ@&égesiﬁotl'-;@ LBsé, O M EEES goduElE@ of §3

, was al so neasure SPR ana ySis Wt
VSZ@O@ esPmed HPAtQhPBC V\hc‘chrwaandnhhbl BB zgdnwi WIasI rrplléased by

S T
eIt o honde s et ntroiiafer pegove
dloh®. 8o xt ke ﬂB@ﬂveéﬂof4 Wﬂl@ﬂ)wébﬁ%gebﬁouély7llnearlsed

+1. 86 xI O 8 M, respectively. The reconbi nant S3
i nhT'BF t MehibreRs not | HYugede L ereeael PoRedngnd

1@%1ﬁé@l]§>"f‘s&£yf@@ Jweétfgﬁlgnghge%‘g{%gwg\'/al ue of

endot oxi n- neut r al I zI ng concentration

t he peptides against 5 EUm of LPS was
(2) Expression of the multimers of S3 gene in E. coli

To construct expresgsion vectors bearing tandem S3
genes under the control of T7 promoter, the fragments
flanked by Ndel and HindIII (containing the multimeric S3
genes) were cloned ihto the vector pET22b, previously
linearised with Ndel and HindIII. The constructs were
transformed into E. coli host, BL21 (DE3) for expression.
The colonies were cultured overnight in LB medium with 100
Mg /ml ampicillin at 37°C, then diluted 1:100 into fresh LB
medium with 100 pg/ml ampicillin and grown to ODgoomm OF 0.6
before induction with 0.5 mM IPTG (Promega). The cells were
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determned to be 5.4 ng/m for rS3-4nmer, 9.2 ng/mM for
rS3- Imer, and 10.2 ng/m for chemcally synthesized

wE0§Piyges e 5a) . A lower ENC 50 indi cates hi gP€r/SG2004/000194

pot ency of endotoxin neutralization. The binding

I sotherm of the two nononeric peptides, whether it is
reconbi nant or synthetic is sB&ilar, but rS3-4ner

shows a 2-fold stronger LPS neutralization efficacy.
hairfidstled eswts Wele b S dbt admedt iy eweasessag pheducts
ability of rS3-4nmer & -lmer to inhibit LPS-induced
WEFRFMCR IS FRIE IO DY AP cell's, which were

i ncubated with 50 EU/m of LPS containing various

(%gn RN 00S: Qb REPL iz?@.’/ﬁusfén SHOMe & Nafd QB €1 Bhcation of
r

3-1mer required 83.2 ng/m, whereas rS3 - 4ner
nE&guimeed 40.4 ng/ Ml to achieve 50% i nhibition. The
pepti des show m nimal cytotoxicity to eukaryotic cells

Bot h recondi nant, pep 'ﬁ% L i cli O l for 10
per meabi | irgz)naﬁ ialolnt.]PeAt&{l e ?%ﬁ%%gc%%%leﬁégt%%nggggéo or
i ,atond ac 23 xdswebéndydi inwas chusedl pyis SBuifrer,

i ndi cating that th mbi nant mul ti f d
PR QIS i D181 GOk 2 i B oh<2nal THouB Phe- | Pa™e

dlng, acd i d Vi 480 569N E+6apALYea( 48Yough French
@Rée%%org‘g%ln%étms%slhr? S%ﬁ%.g%%%%ess (rs3) | agzgf edevvi th ongh Frene

Rpearet UtBadotc (D) - T2l§s Dertkion ¢oBl phisTiRECFy oHK) operated
re i nant bacteri s.]a it ferggd

afs ESK V\g%r uzgexdoqé%a\% ln%ve%%?u%e%%%%%g% g@ te11
def:agit dre. presentec bis bactiesd fes Avsranrezanpredt by

denonstrate the concept of specific tagging_ofcertai .
%&@rﬁ%@)‘yl@?%s%2%5?)%rf%n%% Were?ta r?eanE}ui"’a\?ﬁFﬁ with

20 3&@8&% 1o 9ramnegahi yenbast eritautEschrai ohsa geliton x-
an seudononas aerugi nosa) and a gram positive . .
et erflee Staphyl ococedseauvens) dengyungdi angnspfubilized in

smal uantiti es, of rS3.to. o [ S
%ﬂaéﬂh)aqglije?—igi, %%%ho%serl\l/]é%?'%ttﬁgélqmg% gg’yﬁ#%g ek 2 n.
fhdomescentd ye + obet ede ge arenegatli ve bantetfaghuhibchat 160009
contai n |ipopolysaccharide, LPS to ich rsg fied b
%@&Qi‘“&ﬂaﬂllyall?ﬁi_n‘ah%?o§ulaﬁ8n?1%a’f“éb%§??¥1\gli?e§e. ahfefyritied by
%%ﬁb&&galﬁ% 8155 aRken apd 8BLLS $PROPEaELHOr eSEeneEly, 30

readi bi osenses the presence of gram negative
tihot Bréal uiThl szed@t hodteansbeeappibrdied taggi RgSepharose

£§$ﬁﬁgiazéQW%OLug68nm%pdeéﬁiigkkgtgga%$th buffer A (4 M
urea, 20 mM Tris-Cl, pH 6.7). After washing with 4 column
volumes of buffer A, the proteins were eluted with a linear
gradient of 0% to 30% buffer B (4 M urea, 20 mM Tris-Cl,
pH6.7, 1 M NacCl) and the fractions were collected for SDS-
PAGE analysis. The collected fractions were pooled and
dialyzed in 10 kDa molecular weight cut-off (MWCO) pore size
dialysis tubing (Snakeskin, Pierce), against refolding
buffer A containing 50 mM glycine, pH 9.5, 10% sucrose, 1 mM
EDTA, 2 M urea, at 4°C for 16 h, followed by buffer B
containing 20 mM diethanolamine, pH 9.5, 10% (w/v) sucrose,

1 mM EDTA, 4°C for another 8 h.
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(11) Coval ent conjugation of rS3-4mer to DADPA
-imobi | i zed agarose beads rS3-4ner affinity matrix

wor®speapar ed usi ng DADPAI mmobi | i zed agar ose. A¢ESG2004/000194

pepti de was dissolved in Im conjugation buffer [0.1M
2- (N-norpholino) ethanesulfonic acid (MES), pH 4.7]
and used for conjugation by EBG to DADPAagarose
packed in a colum. After 3 hours of incubation, the
¢o) unromasedi aahédnand washeédew t(SE@atrdr NCFTlWesdnto rS3-lmer
n re.collected.in 1 nl fractions. The anount
Z%ggeﬁﬁiﬁg’?ﬁngﬁiFFigddfge?ﬁéoﬁatrix was det erni ned by
nmeasuri ng the absorbance of the fractions at 280nm
Beads wererwegeaeaaért whiholBceakbymisyakures @hdl¥roline
DOC, followed by .10-col um vol unes of pgrogen-free
et eradgded) Raeveandtpor 8denikee @at 8. tRheRtnas icheavable
; ept-de- ' d a S ;
e e s kL e e e bBL R ot wich
vattees acf 12t hah&BadSoopenoat assayCAtber 1r agemenat i-Qo°C
of the ﬁolu and.eq&ilibration in theyaggro riate ‘
BTt he THS-BHAUIHG ¥aPaCrRyrof uPss- <hmdpl88Gp ey 10 min
Deqdsnhyasct est efla balgbMb §eywi A abbauehafb15 Akiel, dissolved
standard LPS solution (under different pHand in the
b edepeet bpn apsbher 67 0ehyapnigpsrhadgen K ananeBiAp-Cl) and
okl t gh Ne t_room
AT SR I
sves Pe coddl ech edt handet pracheithei bRPSan@ndvakoandd in 20 mM
roteif recovery. EDTA was added in or%er to reduce _.
HeSattinit ) of LPE 1ol protei hs® FRPSIHEPpYSES FhfPofaalyzed
dher £HmY a @Iné@%ﬁgvg£§e%u£P§rfﬁ9ﬂh€reaswsis tubing of
sol utions. %Petsch 2000) . (13) Qantification of LPS
Tkl Pat¥Iee PSS waszgquapidfred bhuasragovhagLibe small
enj ' I Cqa . The_s LQ [ . .
SRR e ERALET Y bor o) PoloLEPa B ppmingpe o
BYG 4the £ tyndrl r o8 - pach waxt veeowasd baretitby Hi-spensedse
into appropriate wells of a s%erile 96-well _mcrotitre
PR (NMcloh{(tF) D sutfack, TRuheyed BRePPeXEYFoR B
1 XA A V‘@l@rérﬁ@’@oc{ SHRAL Bl £ 8% 1 186 ITMUEES 2L )37C
bef ore %On1 of LAL- reagent was added. The reaction

m xtures were read at 405 ran every 5 mnutes with a _
BPECPRANERS 330GH| a8 Weadernrbaat ngneny SOFTna¥hPRO=combinant

ﬁggééfﬁélwgrg'réggﬁved on tricine SDS-PAGE, using 5%
stacking gel and 15% separating gel, and detected by
Coomassie blue staining (Schagger et al, 1987). Western
analysis was performed according to the manufacturer'’'s
instruction, using ECL Western analysis system (Pierce, IL):
The blot was probed with polyclonal rabbit anti-S3 antibody
followed by goat anti-rabbit secondary antibody conjugated
to horseradish peroxidase, HRP (DAKO, CA). The blots were
visualised using Supersignal West Pico Chemiluminescent

Substrate and exposed to X-ray film.
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tenperature was kept at 37 OC during the incubation
and neasuring. Five LPS standards ranging from

wO200881631 to S50EU/ Ml were used to cali brate PEBESG2004/000194

absor bance into endotoxin concentration in EUmM . A
bl ank usi ng pyrogen-free water and negative controls
of only the peptides in buffer4solution were al so set
up in the assay. Al sanples, blank, negative contro
&nd &saadar GsrweP§ -neutraplz¢aveactPyragen-free wat er
was used for dilution of reagents and peptides . The
t nceptratign. in.sanple solutions of before
g%g Z# %?gtr%% %E%Fgmgén at'dr AFPhgd by nmeasuring the
absorbance at 280nmw th a spectrophotoneter DU 650
(Beckman) Théldplipabapapalysls pfatlS (mbki Bty Tt UtES) was
PS affinity matrix _preparation_ln preparing the .
@ﬁﬁn%?aE%%j ‘(ﬁbB}EeHOﬁfFEnPﬁj velht PEx 4T e/ Dps (appgoximately
t4 S MS Cc [
P des B P sotnr e ot b r RSP Ry ored
et ¥ix WWBH) couPhengletéi eaensyadéd8idachirebededbasednight

n the follow ng cal culations: -280nm before coupl.in
A | DR SR e b Fettyers raney 2od Wehed
hD I 0. 346 +1 0w 2581 0 D8R4 (#BRY. 8889a1n9nB033 088 Tween-
0.0016 = 0.21 Total protein coupled on (abs) =1.62 -
P21 =The MehvpVehy BiPrkeeneyth wagh goluggon gpmraining

| o ' r g ond variot ,
:tﬁgggggﬁﬁpg%E%é%?§§§?@ngé$%égéégggbrt%gé%ﬁa?g%ﬁgﬁgsﬁaFlmes’
YRS iprd bt @net i icrgondasi aat pept 1 ével wese uplliowdA0EY thteract
after the.initial steps_of purification, Thus, we ,
Pl PR bR S90h et Bt SaES ot Br ¢ ReYBd peptides
WBNEO tdad dt €N Cent 1 A& heaS: oM@ D UE £1851 SOhHER OBS antibody and
containing 20 Tris-HQ , 100"M NaCl and O.5M EDTA of
PP 0B ferdrafs eafit bor#Rpl ket 1eady scori Boahadsedth HRP.

¢ d. ectigon. Lkimt_o .
DT A RO O AL, OB Entne £ina1
Heoval 160 fioundf toget hextev tABTS of Bb¢lisr Sugdr adahnheim), was

éggr ceutical fluids. Therefore, éhere iS aneed to
R hel GLRTTFRHETS SFTF ARATIEST etovaP SHAdEL CBuERTerence
weeRdidrigns.atThes@mr e el ectrostatic and hydrophilic

(b) Endotoxin neutralization assay based on anti-LAL test

The LAL Kinetic-QCL kit utilizes the initial part

of the LPS-triggered cascade in limulus amoebocyte lysate to

.achieve an enzymatic reaction, which catalyses the release

of p-nitroaniline from a synthetic substrate, producing a
yellow color, which is guantifiable by absorbance at 4054,.
The ENCg, (Endotoxin Neutralization Concentration) refers to
the peptide concentration required to neutralize 50% of a
predetermined quantity of endotoxin. A low ENCso indicates

high potency of the peptide for endotoxin neutralization.

In this assay, peptides of different

concentrations were incubated for 1 h at 37°C with or



10

15

20

25

30

i nteractions between proteins and LPS. These
interactions may reduce the efficiency of LPS renoval.

wo/eoog/oafisen, hi gh protein recovery will conproP@BEeG200€000194

removal of LPS fromthe solution and vice versa. In

this work, O .5ng/m of chynotrypsi nogen A was spi ked

into the sanme Tris buffer and 3f%|s passed through the

colum twice to test the ability of the conjugated

aganose beradguhbor veeheet ofeLrgmeviakiebokBB1kr 0@ndotoxin-free
rotein solutions. For both the columms, the

E@é@%%%ﬂﬁ??@ bukas -weFé tb BicsoLdieye PPSepghamixture was

EH@ﬁeaiéﬁéhQde%QW mmgebﬁcy Qp b ALt mgcr%t%%li- Ul e

However, the 4dmer col um appears to be abl
K@unvécn%ﬂ@umf@tca ngiwanpar ed fity mhe:r%lﬁimx&surmf ufuckesh 1y

h dit Tabl
roraiar Er e B e Carr b B P EPERES TP EofBraEld . The
hovoleyets @E LBS, . cot @chatwequ GRIUMHPARRA YL SRA®.I45 nin,
Tr| s buffer b (+EDTA)C Chym Ab (+EDTA) C LPS (EU nl)

ot Ehh FeReVRE rgbipRyPHl PeBELoRE sosgeﬁpgr@l@got@ 50%
0, 0. 005
Hhea ?%%2%2%%155 g@%vgg owdd g%ﬁbghggg%gﬁ 59000

>1000 83.5% factor O recover (CF) ed Col um DADPA S3D
6] sShupfessiGhynr APE+EDTAYe@ HLFEPTA) s€ckrBSipBULim Yuman
gﬁg_t_figeifgovery (mg/ M) Before 5 100 0.5 treatnment

THP-1 cells were cultured at 37°C in a humidified
environment in the presence of 5% CO,. RPMI 1640 medium was
supplemented with 10% fetal bovine serum (FBS), penicillin
(100 U/ml), and streptomycin (100 ug/ml). The cells were
maintained at a density of 2.5x10°° cells/ml. THP-1
monocytes were transformed into macrophages by addition of
phorbol myristic acid, PMA (Sigma) at a stock of 0.3 mg/ml
in dimethyl sulfoxide to give a final concentration of 30
ng/ml and 0.01% dimethyl sulfoxide. PMA-treated cell
suspensions were immediately plated into 96-well microtiter
plate at a density of 4x10° cells/ml and allowed to
differentiate for 48 h at 37°C. The culture medium was
removed and the cells were washed twice with serum-free RPMI
1640. Thereafter, the macrophages were stimulated with 50
EU/ml LPS (a specific activity of LPS that has been
standardized by LAL test against FDA-approved LPS
standards), peptides alone or LPS (preincubated with various
concentrations of peptides) and incubated at 37°C. After 6
h, the culture medium was collected and hTNF-o concentration

in the supernatants was assayed using ELISA.
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After treatnent <0.005 d <0.005 0.3125 C earance >1000
>20000 62 .5% recovered factor (CF) a Aliquots of 5 ni

wo@oosmetiexzanpl e sol uti on containing LPS at i ndPCES@ZH04/000194

concentrations were passed through a colum with Im
of affinity beads. LPS concentration of sanples was
measured by LAL chronpgenic assay. b Tris buffer: 20
nM Tris-HC , pH 7.3 containing 100 NaCl ; Chym A :
(95 REH I8 1 neh Vi & st g em &AL o s dneetiledrs heppfedeg and LPS
EDTA at stock solution of 0.5 M (pH7.3) was added to

the buffer to achieve a final concen i on
bef ore ruMHGIr Ly G O{)éo%b/ n?nalgéygﬂ%ﬂ of the
Aetection | imt, of s LAL ShF QI gent i @ss aynd eLPR8oas performed

intensity of the sanples before and after treatnent 1
wiitthh Bieacs: ever & Grehaeth ¢ 0 o al T itat PR heipp of 87 et al,

recovery. Characteristics PS bi ndj by & S3: r
2é’f0foi%\§i'ty %oastat'cl'ld“dt& e??ﬁl%%rll‘% % %%ip%e s asblfggto .
Hramne RS amdesravard€les rangeriod mebn budfees sekuei ohsained
of different pH containing 100 of NaC were tested.

fingor dduees nPERRRIYXp et 1B G0se el ectrostatic
i nteraction between thenegatively charged phosphate

0 i ARdoEh hbivehyeghargedi pepeiides to
%ak@ﬁtgﬁﬁééy o ?eﬁ@&?’&iéb ehYe gedipep

ecrease the binding capacity of the
peptide (Ding et al . 2001). W observe a signjfi t,
drop in efTHkt Brioyneeyt®S renddatl whbn?the p&?njs#?ﬁdln REMI
from5. 0 to. 6.0..This - ewPEhOE06,0 b% two-fold
kéﬁ%?Wﬁﬁﬁ Tﬁ%egs%%l%c???ggg%?§¥b§¥§?§ewr83-4ne#, . woTEe
qeptd desi thusosaust ngephedes ecéngstat i caneeacrpsasn, and
to weaken and hence, it Loses its hipding ca [ f s
immbajrs ERe 9N SR £Bd>from 6.&6 g%g’??@?ntehg%% BYebbxicity
fﬁéd&é&n&y ofictheseialti npbyubeadscuasTenbanced Auelbus One
c

earance” factor of nore than 450. Further _increase in
gt walse sRehgett caraneddedcibiot 82@Ropcdraderc P Yo at

only 4.3 _this paype Logrease) ok _negative
%ﬂa ge %rﬁspé%t i(gz, ngggggbg%gg?ﬁg a?f ?nl)ty gf peptide
é@rﬂ&ﬁﬁmétnéﬁyphenyPS— s (st sohfibphaeyal i e8l-yetharzgddum] is
Fromthe results the,rSi.-4msr i S ablg to.grl no\éeclei%red
ke daceel Y| VeF 9Pl 4821 aKgChE VEHTSBAE WiTH
égéﬁ&%%ﬁcgfédgbgh@ﬁ&toﬂgys@iu@&@uﬂﬁ pHselie? ca1tTatkl eedium.
. Tabl'e
For detection, the absorbance was measured at 490h,. To
determine the ratio of cell lysis induced by the peptides,
two controls were included by incubating cells in PBS
containing 0.2% Tween-20 instead of medium only. This

absorbance value corresponds to the background, as those

cells could not metabolize MTS.
(9) Data Rnalysis of 83 Tandem Repeats Studies

Recombinant expression of S3 tandem repeats, purification

and cleavage to monomers

A 143 bp 83 gene fragment was obtained by PCR
using pACS5.1Sushi3EGFP as the template. The S3 gene was
cloned into pBC vector by digestion with BbsI. After
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Renoval of LPS from various solutions with problematic
| ow | evel s of LPS contam nati on Col unm DADPA r S3\ 4ner

WO2DPM03FED Sodi um acetate Tris buffer buffer 1BCPESGR064/000194

6.0 7.3 8.5 7.3 Before 500 treatnent (EU M) After

4.616 61.38 1.090 116.84 3 .176 treatnment (EU m)

Cl earance 108 8 459 4.3 157 fattor (CF) a Aiquots of

5 mM of each sanple solution containing LPS at

TadF eapcdzabhoent tasi oAsnwer eopassednphiough a ]Eaﬂdnm copies
£t A, | f finit eads. LPS concentration o
é\%n%?eggﬁgssﬁggggregé (gﬁgﬁﬂf éﬁ‘?oﬁﬁl effPECas&ay 53t -2, -4, -
Soel unraspeat evhutA er Th20 ners adum; acerat ¢ 16N N gment s

1 NaCl; ¢ Tris buffer: 20 nMTris-HO containing
ﬁggwmlﬂﬁﬁdz?anﬁstaFuétﬁéarttédaﬁa@@dpﬁ’rﬂéb EAr eegtregpion of

[ 9 : ris- ' i.diic sampl.es and
e ook pfbI) 6paEl pnfl 8 LB BCLILR T8I0, R08
Favnored GFy &hSeﬁAGEﬁIeﬁhsekbmpéétbeeqaﬁnQE EBSFdﬁgg rS3-
npval , is obtai | viding concentration of
Z{)ﬁ?%rjesvf]?%wﬁf%%rEgaegﬁnﬁﬂf&' Removal of LPS i n tissue
cul ture nedium For the cell culture nmedium RPM 1640
both coloitmslvetBeabkprés9ibaMBY8sbPSEr 0PM12Q EULHL -
t. o below the detection limt of 0. 005 EUni. Table
bl AP NLPEEE oRBHESEIQR LeWedi uaiwing the expected
e f 3 . pat |, on diumb
B P b e L G SRR TSP ot b oh B8, “PhRen
represented 25% of the total cell proteins (Figure 2b). The

monomer construct was not expression-competent, while the

octamer construct expressed poorly.

The rS3-4mer was expressed as inclusion bodies in
E. coli. The solubilization in 8 M urea and purification
through Q-Sepharose anion exchange chromatography produced
more than 95% purity of rS3-4mer (Figure 2b), yielding 42 mg
rS3-4mer per litre of culture. The purified proteih was
dialyzed and urea was removed gradually to allow the samples
to refold. Dialysis also removed unspecific small molecular
weight bacteria proteins, hence further improving the purity
of the rS3-4mer. SDS-PAGE under non-reducing conditions
showed majority of one band with the expected size (data not
shown). A minor form of a larger aggregate was removed by
size exclusion using Superose’ 12 column (Pharmacia). The
refolded protein was precipitated with 90% ethanol and
redissolved in acid digestion buffer to obtain the monomers
(rs$3-1mer). The process of acid digestion is time
dependent. A one-day treatment yielded polymeric mixtures
of four kinds of rS3 peptides: rS3-4, -3, -2, -lmer (Figure
3a). Within 2 days, more than 90% of the multimers was

cleaved to the monomers.
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Treatment (EUn) After <0.005C <0.005 c treatnent
(EU M) d earance >24000 >24000 Factor (CF) a Aliguots
w@R00S/0ed16Df each sanpl e sol ution contai ni ng LPECESG2004/000194

i ndi cated concentrations were passed through a col um

with Im of affinity beads. LPS concentration of

sanpl es was nmeasured by LAL chfnbgeni c assay. b

Medium RPM 1640 pH 9 .0 ¢ 0.005EU M is the

Eﬁwembinﬂntiﬁushmﬁ bAbtiHeemegen etassgyrREFERENGEDAd®ncy to

.C, M.E .van der Tol., K.P .M. Van

ZlV?ésel . Verhoef and J A .G. Van Strijp. (1998) J

Im’rum)l . 161:3607- 3615. Ding, J .L., Navas , M. A

A . and HoamBl e § 1886 Mak. t@@éln@e@lobro§é95§0hfurl%led
:90-103 . Ding, J .L., Zhu, Y., and Ho, (20601)
& oHeR Bgriaphyi a1 V9599395088, THB| bylymers DorBBonsikl, akd

Cgﬁ?lﬁﬁéngi %@gﬁzga i§1§§8é ﬁ%g&grgvge%??%ggughftrlclne
Sﬁﬂ{EﬂﬁﬂﬁﬂndJsub@ecﬁé&SB@ W@éEéfn:ﬂﬁMDys5§ 4889n%b9%38nti-s3
Hof E., Coulton
at%ecgggg‘?scfgﬁesTheF( rs%mjomn%gln?%d yis %179%38?135& @hﬁ@“%%?dym@rlc
220, Dhand 4r?(ersj:rx§§§é’1Mmungpea§c1v@nglg%§

. L (2002) Protein Eng. 15:493-502. Ho, B
o9 leflsl 1eakbipeniegl- 83 ara) bedy T(Fidakahakhi, Bhus, the

R erio e GRS bt EOJE qa?’%f\f’% 546800 > Rabhpging

sBisatyech. 17: 755-757. Le, and Trotta, P.P.
(1991) Bi oprocess Technol 12 163 8l. Lee, J .H,

I\Eﬂxgpes Puﬁ%%ﬁﬁe%@Pi@nélgg a(%%%§) Jg%ﬂgl ﬁlfferent
HﬂnHLnd%ﬂapéElf&tlé%'Wlﬁ%arégm@’mer, -4mer and chemically
synthesized S3. At 4 pg/ml, both recombinant peptides
reached saturation of binding to LPS (Figure 4), while the
chemically synthesized peptide continued linearly and
required 20 ug/ml to reach saturation of binding with LPS
(data not shown). The EBCs, (Endotoxin Binding
Concentration) of the peptide, which achieves 50% of maximum
binding to LPS on the ELISA plate, reflects the binding
activity of peptide to LPS, with the lower EBCso indicating
higher potency. The rS$S3-4mer, rS3-lmer and chemically
synthesized 83 peptides displayed EBCs, at 0.41 ug/ml, 1.02
pg/ml and 9.74 pg/ml, respectively. The kinetics of binding
of peptides to LPS in 20 mM Tris-Cl, pH7.3, was also
measured by SPR analysis with BIAcore 2000 using HPA chip,
which was immobilized with lipid A (biocactive moiety of
LPS). The Kd values of chemically synthesized 83, rS3-lmer
and rS3-4mer are (7.80+2.18) x107'M, (4.74+2.34) x10°8 M,
(1.7141.86) x107° M, respectively.
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S. and Kim K .W. (2000) Ml Cells. 10:236-240. Liu,
S .G, Tobias, R, MCure, S, Styba, G, Shi, Q.

waewsdexkowski, G . (1997) Oin Bi ochem 6 455P@B3G2004/000194

Mauro, J .M. and Pazirandeh, M. (2000) Lett Appl
Mcrobiol. 2 :161-166. S . M nobe, S., Watanabe, T.
Sata, T., Tosa, T., Chibata, 3°. Preparation of
adsorbents for pyrogen adsorption. J . Chromatograph
m&s:r(ez:@&@)lmm E’éts'lﬁlptl@?es mﬁyfmt ende toxE ot eI e d rar

v (o) ei n i 0 ol ogy. 76
resgag o frontait g R rpp 3 ULEAO) OBV,
Anal Bi ochem 166: 368 379. Scott, M.G , Vreugdenhil
ébﬁd CM EgheB?ggm@mddﬂbx%n—ﬂdﬂtﬂﬂﬂ¢zﬂ%g:EoﬂNenEm&tion

00) J Inmmunol ., 164: 549-533. , P

ERciondnicrbert Wl wenthan: s ana WAL 9 0 e
d%%%% 120, 1 Mo)S. me3 rLd -

Q‘}E%A R Pkage Yy Borsos flm i % ngll\lgﬂorM rs3
1mler,, md 19 . 2Hpg /@lontpr Rhegicaldad,y @ynteh@rsu@@ S3 hT_lgure

(2000 : 14:18 3
ol 2000 EARED, P 44 00 IRLS VB QLA M, Lroforin
nEhe 3alk yhentdrde foheC|kﬂerHﬂnngGJcﬁjHéﬁnh®53:mpiwdeﬁommrlc
in tandemrepeat . 3 . The pol ypeptide of claim1 or 2
p@@i‘i‘pldle§|fng’l’@ttlf@IthSSLS‘péiﬁqu@Sln%t otheS WUt Bpebt i e Hrmilar,
cI ai iSi
poI fp@é)’ptl de ofcr%% m‘fplgfoérvég conpri s,lll f%sst h?egétrgblezatlon
eff€picades. 6 . The pol ypeptide of claim1 or 2
conprising four S3 peptides . 7 . The polypeptide of

claim1l or onpr.i Si ei ght S t T.
pol ypept i @é“ﬁﬁ% LQLQCO? Vgi?re aslﬁep Bv&welr%?cﬁ X ‘Fgasurlng
thao 0fi 1tike, SF mm@r as e meparss echyb e |LPki igduced hTNF-

sequence . 9 . The poI ypeptide of claim§8 erein at
o easidugid agf by THP-1 ¢ells, which were incubated with 50

EU/ml of LPS containing various concentrations of peptides.
As shown in Figure 5b, rS3-lmer required 83.2 ug/ml, whereas

rS3-4mer required 40.4 pg/ml to achieve 50% inhibition.

The peptides show minimal cytotoxicity to eukaryotic cells
Both recombinant peptides had minimal effect on
cell permeabilization. At the highest concentration of 50
uM, only 2-3% of cell lysis was caused by rS3-4mer,
indicating that the recombinant multimers of S3 would have
negligible contraindications, although the LPS binding

activity is amplified significantly.

(10) Recombinant sushi 3 peptides (rS3) labeled with guantum
dot (QD) tags bacteria

rS3 purified from recombinant bacteria, was
labeled with QD (referred to as QD-rS3) was used as a novel
fluorescent tag to detect the presence of bacteria. As an

example to demonstrate the concept of specific tagging of
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the 1inking sequence is cleavable by protease. 10. The
pol ypeptide of claim8 wherein at | east one of the

wo povRiosj63equence i s cl eavabl e by aci d di gest i PeT/SG2004/000194

The pol ypeptide of claim 10 wherein the at | east one

I i nki ng sequence conprises Asp-Pro. 12. The

pol ypepti de of any one of clai®s 1-7 consisting of the
S3 peptides. 13. The polypeptide of claim6 which is

ceB8adnebatBEQibDENOQMR )53, 14xpEie @it eRidde-0f AW ocut
of clainms 1-13 tagged with a detectable | abe

on .
Wiég 335hEptide fPé‘g@é@“WT{eFﬁaéld’@t SECHISE A it chasi el coli
ah@! yreptbgenek géyﬂ&%@tecta 5 %&%IE @%fgfge]%ﬁ eria,

wherein the |Iabel i§ Frescence
SpRIzhEhegdicay st herpodsypepﬁrydaddﬁtanyl aife safaldl ajmthth?es of

res ssette _co i ng the DNA of
%I5$%1E9 OVTS eEPg uE@ﬁpPlngg %ﬁgt@%ﬁﬁes§FﬁhObserVGS/

wtaﬁ$ﬁtﬁﬁnﬁﬁe§|atﬁblgluo%gscénEQ?tl%%%hegogﬁ%h§ﬁgﬁégﬁ%e
DNA of claim1l7. 21. A nmethod of producing a mult ner

bartesipeptideh conprisi ﬂ}gppl@élyﬁépchﬁrexiﬁneé@ﬂﬁg:oDMhlch rs3
e y t f ne of .clainms 1-13
N T R A A R L g R
l@bﬁb@dsrﬂ@ fLhessabmeofandsetnatsngtkbagp@nm@&@tslc@e}c&%mich
ng a pol ypeptide having a desired

. %€%¥o% roducb
T O3 pePt FOEsPTESRPFPSPAgIFRB BEEptafve bacteria.
expressing in a host cell DNA encoding a pol ypeptide

whi ch conpriseseSBopepLhdgs 5?p9563t§5 EH@?ghﬁt@%Qt%QQa in
desi red nunber, and wherein at |east two 0O S3

S?kﬁﬁ%%%sa%?elgeﬁgiéﬂeﬁhﬁﬁea cl eavabl e |i nki ng
sequence; and subjecting the polypeptlde to conditions

(51 tebl g1 ERF ELA Mbgglbﬁe g Pgbn ﬂg8n5§9%%3 dYC8 i ved

t he polypept|de aving the eS|re
agrprseoteadis | e keeping the S3 peptldes intact . 24.
The nethod of claim 23 further conprising the step of

'SO|at'ngr ?emggéygfpiﬁggyhavéngxtﬁgsdggééggeguu51ngoDADPA—
S3 pepti des

immobilizéd agarose. The peptide was dissolved in 1ml
conjugation buffer [0.1M 2- (N-morpholino)ethanesulfonic acid
(MES), pH 4.7] and used for conjugation by EDC, to DADPA-
agarose packed in a column. After 3 hours of incubation,
the column was drained and washed with water. These eluents
were collected in 1 ml fractions. The amount of peptide

immobilized to the matrix was determined by measuring the

absorbance of the fractions at 280nm.

Beads were regenerated with 10-column volumes of
1% DOC, followed by 10-column volumes of pyrogen-free water,
2 M NaCl and pyrogen-free water. When not in use, the
peptide-conjugated beads were stored at 4°C with 0.02% sodium

azide to prevent the growth of bacteria.
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25. The nethod of claim 23 or 24 wherein the
conditions suitable for cleaving the |inking sequence
WO 200800H63i gesti on. 26. The method of clai m 23PCF/SQZD04/000194
wherein the conditions suitable for cleaving the
i nki ng sequence conprises proteolytic digestion. 27.
The nmet hod of any one of clai4ts 23-2 6 wherein the
desi red nunber of S3 peptides is four; wherein the

(po) ypept hdeoepeoded akyathe DNA conpri ses ei ght S3
pepti des; and wherein the cleavable |inking sequence

occurs between the fourth and fifth S3 peptides in.the . .
poIypepti%gt%ﬁ06888F8§aFﬁ8nDN£.Fgg.C ﬁH%Phgﬁ%f§ﬁullg%ratlon
i%féﬁ&téﬁgr_5§ﬁse@t%h@f@g,b@ﬁéenp@-%@&a&hgl@aﬁd@agy(aESrss-

contacting a sanple to be tested for LPS-contai ning
atherct epip] edi Phathewpsl ypepeildbasthanypeone Aof adligivgs of 5 ml

ool YBApt Falet s 280 AU PF Cr ALY oG oot Biad £7°

pPESSEPSI SrCapPeEhsENgft heysbepyokiadaen 8 @nidnE@Iie was
golypeptide of any one of clains 1-13 to a patient
aklefedihg £16h ERIGTERaERLACELUEBPSIE Ce3@E A9t hod

té&é59§§ﬁfé[nngEétQ%ﬁEaE@FBerQ&He%E%e%ogﬁ%f%ﬂgéﬂﬂéﬁt were
step of contacting a sanple to be tested
cébréPSedondailatrgmbaet ehiealRbt ety ape pridd @ roft eglraingacovery .

15, and detecting bindi ng between LPS t.he p i4le.
PET RnerfORCT OF BRCECt Fhg (RRCRoRts: At Td: o 47 o
pEORPLASI NgTHRE BkepsOkoCaRb@elenghne sempivelCeT aidd Ngvels

LPScont ai ni ng bacteria with the pol ypeptide or peptide
o%fLE$afﬁ@mﬁpraﬁalaeﬁ@épﬁﬁ@nﬁactéEP§S§§58@P&9ed

fluorescence arising fromthe [ abel . 32. The

<9§>} ygsghkgﬁiem% ope r@fs el BBokeli4hd nmobi lized on a
solid nmedium 33. The peptide of claim15 imuobilized
on a solid nmedium 34 . The golypeptide of claim 32 or

t he peptiHBSofasl aumnid Hieer Vnpﬁﬁ@gsﬁﬁﬁdIﬁ%kﬂQhﬁqm?genic
k%%% 9§e'sgg'.A gﬁ%h%%lL%?oﬁgnRgEggsbg§€gked.and diluted in

tPs-tontarnrng bact erira from a Ssanple,” conmprising the
bStER:i PicgeBt 8¢LkRYtubes at 37°C. Fifty pl of each mixture
was carefully dispense& into appropriate wells of a sterile
96-well microtitre plate (Nunclon™ A surface, Nunc). The

reaction mixture was then incubated for 15 minutes at 37°C
before 50ul of LAL reagent was added. The reaction mixtures
were read at 405 nm every 5 minutes with a SPECTRAmax 340
plate reader running on SOFTmax PRO version 1.2.0. The
temperature was kept at 37 °C during the incubation and
measuring. Five LPS standards ranging from 0.005EU/ml to
50EU/ml were used to calibrate the absorbance into endotoxin
concentration in EU/ml. A blank using pyrogen-free water
and negative controls of only the peptides in buffer
solution were also set up in the assay. All samples, blank,
negative control and standards were in triplicates.
Pyrogen-free water was used for dilution of reagents and

peptides.
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the sanple with the pol ypeptide or peptide of any one

of clains 32-34 under conditions which allow binding
w@RooE@&a6ent ai ni ng bacteria to the pol ypepti de PCT/$G204/000194

pepti de, and obtai ning the unbound material which is

substantially free of LPS or LPS-containing bacteri a.

36. A commerci al package conp2ising the pol ypepti de of

any one of clainms 1-13 and instructions for its use in

det ect i Ngrid’ e e Nt dge draict £ 1 @n i In assappeesoBitidns of

commer ci al package conprisin he pol tide of an
b AT T S Pt UCiT BHETTERS| P SeepRite the
add S N% eNdot KXARN, B 107 2 SEPSESroPot AnEOEREDTI 850
package conprising the pol ypeptide or peptide of any

(Rwwecngin el ai ms 32-34 and instructions for itsuse for
renmovi ng LPS or LPS-containing bacteria froma sanple

QIR THE VA £ et L1505 7BE 57 60721005 CAp432072

<141> 2003-07-04 <160> 9 <170> Patentln Ver. 2.0 <210>
LHS <@RAAPn By <vdP»i PRIre@dB8ztPoni ficial Sequence <220>
<223> Sushi -3 peptide <400> 1 Hs Ala Qu H's Lys Val

Lys lie @y Val Au Gn Lys Jyr dy Gn 1 0 . Ph

Pro Gn G ﬁ*ﬁ?pﬁhn@a&@rhlfs%?%m@rﬁrCﬁ}%u%%ge%; f/‘%i%ﬁlgy
maliFi P 2025, 30 dedgMat 5210ep2i d@d Iwad4usd22oPREoupling.
1.27mg/ml of peptides was successfully coupled onto the
affinity matrix with coupling efficiency of 87% achieved,

based on the following calculations:
Asgonm Defore coupling (abs) = 1.62

Asgonm ©F fraction recovery (abs) = 0.0601 + 0.316 + 0.0472 +
0.0204 + 0.0099 + 0.0033 + 0.0016 = 0.21

Total protein coupled on (abs) = 1.62 - 0.21 = 1.41

Coupling efficiency = 1.41 / 1.62 = 87%

LPS binding by rS3-4mer affinity beads at various endotoxin

concentrations

It is reported that the usual LPS problematic
contamination level is up to 100EU/ml after the initial
steps of purification. Thus, we tested the DADPA rS3-4mer
and S3A column at these endotoxin concentrations. When
buffer solutions containing 20mM Tris-HC1l, 100mM NaCl and
0.5M EDTA of pH7.3 were used, both spiked levels of 5 and
500 EU/ml were reduced to below the detection limit of
0.005EU/ml for both the columns.
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<213> Artificial Sequence <220> <223> Sushi-3delta
peptide <400> 2 Hs Ala Gu H s Lys Val Lys lie Lys

wy/atoshyH6xG n Lys Tyr Gy An 1 5 10 15 Phe Pr op@@/8GIB0%/000194

Thr Gu Val Thr Tyr Thr Cys Ser Gy Asn Tyr Phe 20 25
30 Leu Met<210> 3 <211> 38 <212> DNA <213> Artificial
Sequence <220> <223> forward @Ri ner <400> 3 TCGAAGACGG
CCCCAGGATC CCCATGCTGA ACACAAGG 38 <210> 4 <211> 35
<212> DNA EQd8we¥rtiPHcial nSemuemyefsﬁﬁa>ts@éﬂher with

eivteérase prl ra§42giaéaér@%ég’§igaw 3> Thereforce;!- there

JﬁﬁﬁﬁhﬂﬂﬁﬁoiﬁlMésiOEM@dbﬁéﬂgﬁn<£898vé%§15n§D§P§2%gﬁoval under
(18) 3074) <400> 5 gtgaaggtaa cttaagt atg gtc tta

Wt@é%ﬁl@w gt Ghexre gye etacboosketVal ahduhpbizogbrlic
Eggﬂgggza § ﬁgétéigp;?%ote§n%g%g§;%§%gag egéﬁlﬁgﬁr%fglons
negu teelnidd ac @ nef§ySc MehcAr §F PLBs Vaém&dral Serveyg &FYen, high
protein recovery will compromise the removal ‘of LPS from the
solution and vice versa. In this work, 0.5mg/ml of
chymotrypsinogen A was spiked into the same Tris buffer and
was passed through the column twice to test the ability of
the conjugated agarose beads for selective removal of LPS

from protein solutions.

For both the columns, the LPS-affinity beads were
able to remove LPS to a cohcentration below the detection
limit of 0.005EU/ml. However, the rS3-4mer column appears
to be able to recover more proteins compared to the S3A

column under the current process conditions (Table 1).



15 20 25 gta gat eta ggc ttg tgt gat gaa acg agg ttc
gag tgt aag tgt

W@LW5063163Ar g

Phe

ggc tat gtg ttc
ttt 194 Asp Pro
A n Cys Thr Tyr
tgt aaa cca tagt
Trp Arg Pro Tyr

RE%gva@P o@ L%g Z:IE‘_‘)onc-\J var%o‘i.lst ?{;11%%8;1—%2

caa gag tgt aag get
OTyIﬁPE’e_ysmAlagm@'su@an GI u Q/s Lys Ala Ay Leu 80 85

ggc 146 Val

Asp Leu dy Leu Cys Asp

Gu Cys Lys Cys Ay 30 35 40 PEr/SGua4/000194
aac att cca gtg aaa caa tgt aca tac

dy Tyr Val

Phe Asn lie Pro Val

Lys

Phe 45 50 55 t4dt cga tgg agg ccg tat
gat gac ctg gag get aag 242 Tyr Arg
Cys Lys ProT&yse Asp Asp Leu Gu Al a

gat c

%1%§ép?§§;ﬁﬁ¥§1tg;ow levels

T o 508 hopcor oy AP OBy B o o
Lys Tyr Gy Thr Trfr&;jsb* : e15 5621 05 ggt gaa 'QQR+ *fA?C
~tgt—aag—gat—gga—ggt—ate—tgt G92gagg—aca—gga 38—
Gy Gu Cs Gn Cys LysAgti]iD §@§)HequspGn recover
Arg Thr Gy 110 115 120 get tgt gca tgt cgt gac aga A
tat gaa ggg gtg cac tgt gaa att etc 434 Ala Cys Al a (m;;ml)
bmf I\Lg ’\np Ar§ T;y_ulr G H—Cl s \Igl leg C}]’S al ol H el 0 5
.;Etdfﬁpc 135 aaa ;{gt t gt cc% ctt Eft ccalotneg gaf ct .
CaGc8il tag_gaghspt T Q605X HY "Yobo o Ler e T 0 417
Bro ser Asp Sac G n |Va ooy Val 30 143< 5o

—dRAraRle ¢Ta @ ggat [aat Togs fFa agt dlbog fﬁ?‘o 83.5%
t ghcdea ¢ca ggg 530 |Asn Pro Pro Asp As Fo GI r H recover
e Asp Tyr Ser Cys Sqr Pro Ay 160165 170 ttc pag ctt ed
aag ggtatg gca Cyd att—age Lgt etc—cca aat gga—cag

Ny

578 FhEdys te

1]

Lyb G y et

""M\U@A s

Ao o

ProAsnm Gy G
‘aaa tgt att cg

e st
gaa tEgj;T gee atg gtt tea

agt ‘&

I\

AT "QF”S &

A ) ©
r )

AsTT PhePro—Pr

1
A
D
D

Lyb

Eys—A

Val

Ser 190 195 20 tct cca gaa ca ggg aaa gtg aqt ?;szzge

ctt agt ggt gat atg ata gaa 674 Ser Pro G u Hifs y(mg/ml)

LyS 8o AT Arp teu Sep Gy Aspvet—tgGu2¢45216—

215.9do g6t act tta egg ttc tega tgt gat agt cgce c

AfRer! t0edhe Il 7220 0057 <0.005° 0.3125
Clearance >1000 >20000 5% recovered
factor (CF)

*Aliquots of 5 ml of each sample solution containing LPS at
indicated concentrations were passed through a column with Iml of

affinity beads.

Chym. A:

LPS concentration of samples was measured by LAL
chromogenic assgay.

P Tris buffer:

20 mM Tris-HCl, pH 7.3 containing 100mM NaCl;

0.5 mg/ml chymotrypsinogen A in same Tris buffer

© EDTA at stock solution of 0.5 M (pH7.3) was added to the
buffer to achieve a final concentration of 5mM before running

through column.
d

0.005EU/ml is the detection limit of LAL chromogenic assay.

¢ Ragonm intensity of the samples before and after treatment
with beads were measured to calculate the protein recovery.

Characteristics of LPS binding by rS3-4mer affinity beads

To determine if the peptide is able to remove LPS

under a wide range of pH, buffer solutions of different pH

containing 100mM of NaCl were tested.

Increase in pH was

expected to cause electrostatic interaction between the
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Gy Ala Thr Leu Arg Phe Ser Cys Asp Ser Pro Tyr Tyr
Leu He Ay 220 225 230 235 caa gaa aca tta ace tqgt

we2a@sgoeiehat ggt cag tgg aat gga cag ata 770 QPeI/S52004/000194

Thr Leu Thr C¢ys G n Ay Asn Gy Gn Trp Asn Ay Gn H
e 240 245 250 cca caa tgt aag aac ttg gtc ttc tgt cct
gac ctg gat cct gta aac 818 Ped G n Cys Lys Asn Leu
Val Phe Cys Pro Asp Leu Asp Pro Val Asn 255 260 265
gt agete fpackacg@agpbtppateagtoggt tJgr.ggazeadacaaa
tat ggt cag 866 H,s Ala Gu H's Lys Val Lys He Gy
RRF LGP nChyEsaqyrrepyides pyowezkengpnei fegrpaggathe
gL.aae t c
Hrde BRAN T T Fld BN gtows
Gy Asn Tyr Phe 285 290 295 ttg atg ggt ttt gac ace
tta aaa tdgtfeadksecrvegatsgggifttanggdtren 962efEnuciency of LPS

Slohe 458 T Loy XS Crs A0 PL AR B1Y SehnIEPeouta be

R gea FaCoRge. Qads Wergaset HttRO10s& Ve SEEiH BolPhe of the
Ser Cys Val Lys Val Ala Asp Arg Qu Val Asp Cys 320

5 Yigacoekt L dRa fets gtaughiedt teet efeghroghbtget ggt

' he. §

R P & GO AR 5t 0 s P etia o

dapacicty gebr ggeS t gtWhet theg pifaslgeftgdt facth gt g tgg7.3, the
. 1106 lie H.s Cys p Ala Gy._Cys Ser Leu Thr A
Gﬁhﬁn%lo%rﬂﬁ“ﬁ% %E%I%Js@’ %%X%%awﬁ%ce%ﬁn?ﬁg &’é{:g

Qandricd efadedr B Y hdte COhagCAsgee BhPrRaL 1184eIBE in pH

Ala lie Tyr Hs GQu Leu Ser Ser Val Cys Arg Ala Al a

Jauead SSIBB5rmraTee ghachee wagdeer étashacailiy ggaonly 4.3,
t. gt t t d L L
R T MR A A v AR S
888 1380, 395 dmyrrexoe tEdee teff gact ¢ tof chgpgidie agd gaﬁ, since
tg ggg ata aaa teg 1250 Gy Pro Tyr Ser Asp Phe
t%eeu%asf/ %rs%ﬁiﬁi %&F%V%Yegft%g r 400 405 410
gaa gag ttg aag tct ctt gec egg agt ttc cga ttc gat

tat gtc cotrdRHhGreddd ey SrSerahed A8 88! remove

Phe Arg Phe Asp Tyr Val Arg 415 420 425
LPS under a relatively wide range of pH, but with

efficiencies highest only at around pH of 7.3 (Table 2).
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tec tec aca gca ggt aaa tea gga tgt cct gat gga tgg
ttt gag gta 1346 Ser Ser Thr Ala Gy Lys -Ser Ay Cys

woe@shspeXdy Trp Phe G u Val 430 435 440 gac geQI/8@z04/000194

tgt gtg tac gtt aca tea aaa cag aga gec tgg gaa aga
1394 Asp Qu Asn Cys Val Tyr Val Thr Ser Lys Gn Arg
Ala Trp Gu Arg 445 450 455 getécaa ggt gtg tgt ace
aat atg get get cgt ctt get gtg ctg gac 1442 Ala G n
Gy Vval Cys Thr Asn Met Al aTabdaeAEg Leu Ala Val Leu
0 7 a t t,. te g
o e o A e A oy D Py G o 2even
Pf oL Fosdpmieytin Gl u Thr Leu Arg Gly Lys Gy 480

F¢85C§ﬁﬂm{ld pca ace acy tggLd %qr g tigcac—aga—eta YOI

<

gat get gag hag ccc 1538 Leu e'Fhr Trp He GI}

AQL NN ENE + + +

S3A

teu Hs Ay Feu £S5 A Sl Lya Prﬁ;qdd

att tgg gag fta at gbgéfergg? aat gtg g?fl%tu% i

Car _Acn

gdl %%ﬁ 1586 VH%ST)U wlp ﬁ%%;;EL W%i é%aﬂrrgfgfgnfuLap 73
] LU

le I_CU F\DII F'\T.Dp A‘Si"n LU IO ul_ugp ottt gﬂd\.u
t

tq:g g9G @a cct gga aat gaa act aac gta 1634 Leu
Thre%bﬁi Ala Ser Ay Qu Pro Gy Asn Gu Thr Asn

1%

Lyb OLO 30, 335 tat gagacTate—<¢ gat—=t ¢

cag el gia koo aax ade adg tea|1682°Tyr Meti ASgH ik 3176
e e ¢

GLBEG/S_Hl n lLeu G n S¢

+t an.iant

e
r
Ot eavy D20 ot cag—ccgtearagt ++?4gkf eatg
Cﬁagig@tn@ﬁg t ea 1196;8:: aga 1730 q/c, phé?’% n Pro §e§ Sef 157
19 L(:‘ F

Phe—Aa Cys—Met—ivet—As 60-565-5%0

aat aag; gee, o3k Gt g2
288 SACale gnf%%%% Eg@ %ﬁgé ?g? G e
dﬂ%éﬁ% nggtagg gatoggg:nttC 5t OFe a es Pstm as%red by LAL

1826» u Ses, |
1(303911\4895?55?[ ?Fléet?%go%él%ggooé%gng\Ptsgggggeé{ & ete %Onpl?lmng

etc sqglfsagugxsgragio GEATRCL - 98a AGE. g &, 81740 &

I‘?égrls o @éﬁ%ﬁi é&g?n@ﬁ ESM 196 L%raa % Ozgﬁﬁ zf‘é/ of 1M
e, Sngm & Cct cgact gtczstégnp%%%z Thrzlgbqug@T%A O for the .
Ay q-hl'le-ﬁrrﬁngér FAEGoPr @Fh Y $n B0 x%rfge@§ thée efficiency of LPS

removal, is obtained by dividing concentration of LPS before with
after treatment.

Ar.
™
t
SO

C:QJ «p
Ho g

gaa aa




620 625 630 635 aaa gtc ate ace tgc caa aac ccc cct

gta cca tea tat ggt tct gtg 1970 Lys Val lie Thr Cys
w@RwsAsePro Pro Val Pro Ser Tyr Gy Ser Val GEOI/S@%04/000194

650 gaa ate aaa ccc cca agt ,cgg aca aac teg ata agt

cgt gtt ggg tea 2018 Qu lie Lys Pro Pro Ser Arg Thr

Asn Ser lie Ser Arg Val Ay S&f 655 660 665 cct ttc

ttg agg ttg cca egg tta ccc etc cca tta get aga gca
Rgeev2066 PP Phien Lieis Arg) dielriBre nedy ey Pro Leu Pro

Leu Ala Arg Ala Ala 670 675 680 aaa cct cct cca aaa

cct aga teort @deCar 10C lictu e mddiigatrit ot @444 bysh
cB'fLQmB%Oer’rr% loy3 Pris ArenoRe! 1989 {@din Aray S8/ nlhreYabelow the

5 B3R kEW68T3 690 $93 afs tii/@aa gt aaa eta cct gaa
ggt cat tac egg gta ggg tct cga 2162 Ala Ser Lys Val

Lys Leu Pro Gu Gy H's Tyr ArguMal 3Gy Ser Arg 700
705 710 715 gee ate tac acg tgc gag teg aga tac tac
Rgaavat £ PSgfucr ceubiar 22e0i A &1 e PTgPLlaprtigy domy evel of LPS
coBtaN W Tyr Gu Leu Leu Ay Ser Gn 720 725 730
ggc aga aga tgt gac tct aat gga aac tgg agt ggt egqg
cca gcg age 2258 Gy Arg Arg CysMaéiiSer Asn Gy Asn
Tr¢elSer Gy Arg PRAPEA aSShEme35 740|745t gt aRADRACS34t t
t fefpae egg tea gac tci2&ct cgt tct [cct ttt at 22306
CysakmentPrp Val Cys Gy Arg Ser Asp|Ser Pro Arg Ser
P{BUPKE) H @ 750 755 760 tgg aat ggglaat tct aca gaa
at afger cag tgg ccg kBg0e®g gca gga |2354 Trp P&y
AsgasSeentThr Qu He Ay Gn Trp Pro|Trp An Ala Gy
76BU7TD 775 ate tct aga tgg ctt gcalgac cac aat atg
Cdgararcet¢ cag tgt ggd02402 H e Serl Arg Trp BetiOWN a
FASPOF] &CTsih Met Trp Phe leu Gn Cys |Gy 780 785 790
10 795 gga-tct eta ttg aat gag aaa tgg ate gtc act get
gee catligyotst @fzaaml Gfy e8eh 3B Ue GOASRAI @ (CAYRITERIHRPS at
1ed%¢temrcomc&n?\ratwrss mevmssefcﬁ) tdgsugh oz geel e wieh 1ml of
aféindlet hyelsgafPattonaaritgatier Cadempagst v3s oppsirgd by LAL
ZIQTBOWNT S88r Ala Thr Ala Gu He He Asp Pro Asn
15 éd}_‘géu VP18 154820 $21 t at ctg ggc aag tac tac
Cgt ggto /é@'t 1§géh@a‘éet©eﬁtlﬁﬁcl%lﬁ:t %%46hromogenlc assay.

O o— O«
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Tyr Leu Gy Lys Tyr Tyr Arg Asp Asp Ser Arg Asp Asp
Asp Tyr Val 830 835 840 caa gta aga gag get ctt gag

w@r@soesa6yt g aat cct aac tac gac ccc 2594 G n REH/SGT094/000194

Gu Ala Leu Qu He H's Val Asn Pro Asn Tyr Asp Pro

845 850 855 ggc aat etc aac ttt gac ata gec eta att

caa ctg aaa act cct gtt 2642 G% Asn Leu Asn Phe Asp H

e Ala Leu He Gn Leu Lys Thr Pro Val 860 865 870 875
BEYEREYCHEa aca cga gtc caa cca ate tgt ctg cct act

gac ate aca 2690 Thr Leu Thr Thr Arg Val Gn Pro He
QysHbes, PCoJThr. , Asip EHvenThie 8801885 k880 vac¥a0&gar 1, J.
tachbe§ aag gag.ggavagasttaigca10be)d0 aemwadil t%l 3607-
2488 . Thr Arg Qu H's Leu Lys Gu Gly Thr Leu Al a Val

Val Thr Gy Trp 895 900 905 ggt ttg aat gaa aac aac

Beegt aly . Lea Qéga%CgMahtAcagné?ﬁoge% %9%;89%§?yghglne Biol.

roTyr Ser u Th
E\%?a(ir)]t%% ng égo a cct gtt gtt gca gee age ace tgt
a c a g gaa gca 2834 Leu Pro Val Val Al a
%zg g GG THr (9808 uJal Fhyemagegraphy.
%f‘ﬁ cca ctg aca gta aca gag aac atg ttc tgt

ca ggt tac aag 2882 Asp Leu Pro Leu Thr Val Thr Qu
YetNphePopsravaks yKTHr apd B409B45 958.9539889 Protein

HreregtPuatfghb: §e6-1§6. agt ggg gac agt gga gga cct

tta gtg 2930 Lys Gy Arg Tyr Asp Ala Cys Ser Gy Asp
Rerlayy MGY. PrShaéeryaw.1960a3658§192hagg@1; gak.gat okeg
Igieacelgaan agys eygsbgysgec ttg gaa ggg att 2978 Phe

Ala Asp Asp Ser Arg Thr GQu Arg Arg Trp Val Leu Qu
HEglddn 970,980 98BnghE, age, t §9uP96nadk HCC B?Jedg ghes, K.

dr@ vgdc- &agy gc C 993 8926 rp
Ser Pro - Ser %gl%% G§€1é§§e %3A2n %35@ T§§5&' 990

G%%S]&O g a gt aac o t_ttc_ctg t g .

E%{?t qpé@:g Jﬁ&r“ 30%@ GI}%/ Phie %%1’ %stVé Agﬁo%/g Protein
e Leu rplle Arg Gn Phe Iie 1005 1010 1015

}#ga ct%ta% ctaaatattt taagcatggt tataaaegtc ttgtttccta

1 3 TP t 43t oot aatha®Ygt t aact gg
taaggcaca aggatcattg tttctgtttg 3194 tttttacaaa

atd 14 Hfilgha H gadbnraigt Mt cved t Gemagact §t t 42€00)
4 Environ Microbiol. 66:304-309.
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ttttattcta cctttttata ttactatgta agtatttggg atatcttcta
cacatgaaaa 3314 ttctgtcatt ttaccataaa tttggtttct

w@iogoefigt aagtccacca gtagagaacg 3374 at gt aatRCT/SG2004/000194

cactagcaca tgaaat aaat atagaacaaa tctattataa actaccttaa
3434 aaaaaaaaaa aaaa 3448 <210> 6 <211> 1019 <212> PRT
<213> Carci noscor pi us rotundi cauda <400> 6 Met Val Leu
Ala Ser Phe Leu Val Ser Gy Leu Val Leu Ay Leu Leu 1
Betoch5 Ala Ghnsphys Vel AmpdRtexMal rEridvdar fdxitsn @dbtein
YaluAspnkeudd Bibewc2®o2g30 Gys Apod woThr Arg Phe

GQu Cys Lys Cys Gy Asp Pro Gy Tyr Val 35 40 45 Phe
#sRayyerPr g Vahgalyen hr (TwigsPhe Ty A .
AEg. Efé’g 50 55 60 Tyr Gagg%sﬁpr Ogggekg%p@&g)lf%' 166:
Al a Lys Asp lie QIS Pro Lys 65 70 75 80 Tyr Lys Arg

35‘%&2 P& Se }&k éAS Ser C,ys VaI Thr n§8F50ck
&n @Q 15[0 P18 Lgslﬂ@ﬁnélly GI%

G n_Arg Thr GIyAIa sAIaQIsAr9115120125
wg#%r oFTyr - PaheryPeEr A8 oyShebu Hi-eabduMuyshg,y J. (1986)
PPolled9130 135 140Leu Pro Ser Asp Ser Gn Val Gn

Gu Val Arg Asn Pro Pro Asp Asn 145 150 155 160 Pro

Gm, TRrS|i eHpspBTyenSebiys $eL.PeooGhy PheEBYS J.eu4:859-
8%s. Ay 165 170 175 Met Ala Arg lie Ser Cys Leu Pro

Asn Gy Gn Trp Ser Asn Phe Pro 180 185 190 Pro Lys

ys, |Wes Ay gnéd umCys, ArauMet  Nal @ggnger pPKO G HeS ang

G 195. 2002 80801 ySrNakpAsh Al a, Led: Sep1 &y Asp ' Met
lie Gu Gy Ala Thr Leu Arg 210 215 220 Phe Ser Cys

Asp Ser Pro Tyr Tyr Leu lie Gy G@n Gu Thr Leu Thr
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WEYBSPOII6AS

225 230 235
Gn He Pro

240
Gn
Leu
Val

Gn
Ay

Gn
Lys
Pro
lie
Thr
Tyr
Cys
305

Ay
Asn
Val

Asn Gy
245 250
Asn Hi s
Gy Val GQu
275 280 285
Phe Let® Met
Asn Pro Asp

Cys
Cys
Asp
Lys
Ay
Asn
Lys

260 265 270
G n Phe Pro
Thr Cys Ser
295 300 Thr Leu
EFyC8BEMG n Pro Ser 310 315 320
Ala Asp Arg Qu Val S Asp Ser Lys

10 58 2 o8 Sp Ll B

lie Hs Cys
Aept@g¢sThr Val Trp Gy Thr Ala H e Tyr
Cys Arg Ala Ala

365 G u Leu Ser Ser Val
%ly Lys Le 380

s Val
408 E’hethﬁde@ ye§@atAsp Leu Asn Gl y He
G u Leu Lys Ser 405 410 415 Leu Ala Arg
Phe Asp Tyr Val Arg Ser Ser Thr Ala Gy
Ser G yPeyBopPYEeRSpIE PITERaPHe 1GPY
n 435 440 445 Tyr Val Thr Ser
§§ p%{%léé@h'Arg Ala Gn dy Val Cys 450
I\/bt Ala Ala Arg Leu Ala Val Leu Asp Lys
Pro 465 470h47poagpepsndSeptfledaThr 1Ghy
é%e%t}lg?! Gy Leu Thr Thr Thr Trp 485 490
i S Arg Leu Asp Ala G u Lys Pro Phe
Leu 500 505 510 Met Asp Arg Ser Asn Val
Asp Asn LenDhdhpoPhpepepdAl af515a520153%

Thr n s Val Tyr Met
&pep nGIu Asn Cy ry.
6. The polypeptide of claim 1 or
peptides.
7. The polypeptide of claim 1 or
S3 peptides.
8. The polypeptide of any one of

Trp
Leu
Gu
Lys
Val

Phe

Asn Gy
Val Phe
HPGT/EGR04/000194
Tyr Qy
Thr Tyr
Asp 290
Ser Trp Ser
Val Lys Val
Al a Val 325

A

H|s 355 360
He Hs Al a

DR RORYR B G QT a8, Ieheseh TG Porge peptides

Lys Ser G u

Ser Phe Arg

420 425 430
Yaromyiging 2 to 10
Lys Gn Arg

455 460Thr Asn

Asp Val H e

Pheopur iArigrg two S3
495 He Gy

He Trp Gu

Val Leu Asn
Seeotpyidithg three
Asp He Gn

2 comprising four S3

2 comprising eight

claims 1-7 wherein

at least two of the S3 peptides are separated by a linking

sequence.

9. The polypeptide of claim 8 wherein at least one of

the linking sequence is cleavable by protease.

10.

The polypeptide of claim 8 wherein at least one of

the linking sequence is cleavable by acid digestion.

11.

one linking sequence comprises Asp-Pro.

12.

consisting of the S3 peptides.

The polypeptide of claim 10 wherein the at least

The polypeptide of any one of claims 1-7
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530 535 540 Asp G n Leu Gn Ser Val Trp Lys Thr Lys
Ser Cys Phe G n Pro Ser 545 550 555 560 Ser Phe Al a

w@y®shetiedet Asp Leu Ser Asp Arg Asn Lys Al a LBGT/SgH04/000194

565 570 575 Asp Asp Pro Gy Ser Leu Gu Asn Ay His

Ala Thr Leu Hs Gy An 580 585 590 Ser He Asp Gy

Phe Tyr Ala Gy Ser Ser He Alg Tyr Ser Cys G u 595

600 605 Val Leu His Tyr Leu Ser Gy Thr Gu Thr Val

13hr Cys Thhe Tho1Hp8p610c6d5 620ifd ¥ Thichr psSers3Aldmer (SEQ
Pro Lys Pro Arg Cys He Lys Val He Thr Cys 625 630
I@B@Oéb-en Asn Pro Pro Val Pro Ser Tyr Ay Ser Val

Gu He, Lys Pro Pro 645 650 655 Ser Arg Thr Asn Ser H

18, Ser AYQTN@ %pgﬁElaEO ofhgnlbednAr grled s6&f} 663 36Fgged
Pro Arg Leu eu Pro Leu Ala Arg Ala Ala Lys Pro
whtlo @r@etgstGBEeGSGbG% Pro Arg Ser Ser G n Pro Ser

Thr Val Asp Leu Al a Ser Lys VaI Lys 690 695 700 Leu

1 oys 708 Fibes Paledh &t A B R e T

Leu Ay Ser An Gy Arg Arg C,ys Asp 725 730 735 Ser
16sn Ay ASheTppl@@Ep&yieAbg PlaiAl a4Ser Ghs eptPde of

Val s 740 745 7 ro Ser
chronphe HIErTip AR GPPAor s tresabes Feo L GAr oS-
e Ay Gn Trp Pro Trp Gn Alady He Ser Arg Trp Leu

1770 775 . piiR08hacAsSRgHiES1ASR INRepEiBePRE ety Qe OfS claims
Gy Gy Ser Leu Leu Asn 785 790 /795 800 Gu Lys Trp
1+iLé-Val Thr Ala Ala His Cys Val Thr Tyr Ser Al a Thr

805 810 815 Ala Gu lie lie Asp Pro Asn G n Phe Lys

t Tyr Ley %%ér%%%1€%rc%%%e§%% %@9@&%@1@@9tﬁ§pﬂﬁﬂ)of claim

er Arg Asp Tyr Val G n Val Arg Gu
17. :
19. A vector comprising the expression cassette of
claim 18.
20. A host cell comprising the DNA of claim 17.
21. A method of producing a multimer of S3 peptide,

comprising the step of expressing DNA encoding the

polypeptide of any one of claims 1-13 in a host cell.

22, The method of claim 21 further comprising the step

of isolating the polypeptide.

23. A method of producing a polypeptide having a
desired number of S3 peptides, comprising the step of
expressing in a host cell DNA encoding a polypeptide which
comprises S3 peptides in greater number than the desired
number, and wherein at least two of the S3 peptides are
separated by a cleavable linking sequence; and subjecting
the polypeptide to conditions suitable for cleaving the
linking sequence to produce the polypeptide having the



10

15

20

25

835 840 845 Leu Gu lie Hs Val Asn Pro Asn Tyr Asp
Pro Ay Asn Leu Asn Phe 850 855 860 Asp lie Ala Leu

wo @563 eu Lys Thr Pro Val Thr Leu Thr Thr ApQr/86%)04/000194

870 875 880 Val G n Pro lie Cys Leu Pro Thr Asp lie
Thr Thr Arg Gu H's Leu 885 890 895 Lys Gu Gy Thr
Leu Ala Val Val Thr Ay Trp Gy Leu Asn Ju Asn 900
905 910 Asn Thr Tyr Ser Gu Thr lie Gn Gn A a Val

ded R0 rValbMalo Al g 92 92m A @ 18espThy &8 & Upeptides
Gu dy Tyr Lys Gu a Asp Leu Pro Leu Thr 930 935

igt@¥al Thr G u Asn Met Phe Cys Ala Gy Tyr Lys Lys
Ay Arg Tyr Asp 945 950 955 960 Al a Cys Ser

23?/5 Sry '?I’]T%epr”%%g Arg %@I% Leu @é’r §5mﬁp§sgg$ the step

ﬁensﬁl@t@ng Sare 38188190k ProrSey Gy d@/&fk@ hysber of S3
Ala Asn Gn Tyr Ay Ay Phe Thr Lys Val 995 1000 1005
PESY 2¢5° -Phe Leu Ser Trp lie Arg G n Phe lie 1010 1015
<210> 7 <211> 36 <212> PRT <213> Artificial Sequence

28220> <22Fnd SRdHmd sEQIP i PID & s Alvin&d e shéys
Val Lys lie Ay Val Gu Gn Lys Tyr Ay 1 5 10 15Gn

cpmelipieng wuditabie o akgaviHio Tihe Thinkysg seea@eyce is
o B\g 20 ;25 30 Phe Leu Met Asp 35 <210> 8 <211> 468

26. The method of claim 23 or 24 wherein the
conditions suitable for cleaving the linking sequence

comprises proteolytic digestion.

27. » The method of any one of claims 23-26 wherein the
desired number of S3 peptides is four; wherein the
polypeptide encoded by Ehe DNA comprises eight S3 peptides;
and wherein the cleavable linking sequence occurs between
the fourth and fifth S3 peptides in the polypeptide encoded
by the DNA.

28. A method for detecting LPS-containing bacteria
comprising the steps of contacting a sample to be tested for
LPS-containing bacteria, with the polypeptide of any one of
claims 1-13 and detecting binding between LPS and the-
polypeptide.

29. A method for treating endotoxaemia or sepsis
comprising the step of administering the polypeptide of any
one of claimg 1-13 to a patient suffering from endotoxaemia

or sepsis.

30. A method for detecting LPS-containing bacteria

comprising the step of contacting a sample to be tested for
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<212> DNA <213> Artificial Sequence <220> <223>
r S3- 4nmer <400> 8 ccc cag gat ccc cat get gaa cac aag

w@rasaeHentt ggt gtg gaa caa 48 Pro G n Asp PrRCHBG2004/600194

GQu Hs Lys Val Lys lie dy Val Qu Gn 15 10 15 aaa
tat ggt cag ttt cct caa ggc act gaa gtg ace tat acg

tgt teg 96 Lys Tyr Gy Gn Ph23Pro Gn Gy Thr Ju Val
Thr Tyr Thr Cys Ser 20 25 30 ggt aac tac ttc ttg atg
Lg&e cotdt adag ngatbactewiat wjdth ddee gaptdate 1o digimsks, and

Tyr Phe L t Pro G Hs Ala. Gu H
Ay Esa g0 TG SRk U GhY Rk GRFHRN 1at oot

cag ttt cct caa ggc act 192 Val Lys lie Gy Val du

3@.n Lys Tw ndohdd FRheidrar Gty @ps -dontei i bgaseria
gtg ace tat acg tgt teg ggt aac tac ttc ttg atg gac
COFPrESd EUbGhg $¢a ofhrC CHHMIAs SEETP§ AR Fyng LPS-

cgpl%ali%l:{n tba(%}sc%rarao With %Jg%o;l@g;%%&%e oL §@§tﬂ§é of claim

gaa cac dag gtt aaa att ggt caa aaa tat 288
1As p aPdo deits: cAliamgGhe diiesr ilarsa sfadcllaised i Blu@nedtan@ lerising
Gn Lys Tyr 85 90 95 ggt cag ttt cct caa ggc act gaa
£5eg & E‘S‘tbe cg tgt teg ggt aac 336 Gy Gn Phe Pro
Gn Gy Thr Au Val Thr Tyr Thr Cys Ser @y Asn 100

3205 110 t and tolhhitligidast oty Gt it Exgimatl ged
gaa_cac aag gtt aaa 384 Tyr Phe Leu Met Asp Pro G n
imgebedd 29 of & @Y 14 dadisi™al Lys 115 120 125 att
ggt gtg gaa caa aaa tat ggt cag ttt cct caa ggc act

3gaa gtg 43zd iR ddiy/ale Qi@ M4 Yisnddts A YedH dh PResolid
Pro Gn dy Thr "Au Val 130 135 140 ace tat acg tgt
meelgugyt aac tac ttc ttg atg gac 468 Thr Tyr Thr Cys
Ser Ay Asn Tyr Phe Leu Met Asp 145 150 155<210> 9

33211> 156 150122 FBE st ide of claim 32 or the peptide of

claim 33 wherein the solid medium is agarose.

35. A method for removing LPS or LPS-containing
bacteria from a sample, comprising the step of contacting
the sample with the‘polypeptide or peptide of any one of
claims 32-34 under conditions which allow binding of LPS-
containing bacteria to the polypeptide or the peptide, and
obtaining the unbound material which is substantially free:

of LPS or LPS-containing bacteria.

36. A commercial package comprising the polypeptide of
any one of claims 1-13 and instructions for its use in

detecting LPS-containing bacteria in a sample.

37. A commercial package comprising the polypeptide of
any one of claims 1-13 and instructions for its use in

treating endotoxaemia or sepsis.

38. A commercial package comprising the polypeptide or

peptide of any one of claims 32-34 and instructions for its



<213> Artificial Sequence <220> <223> r S3-4nmer <400> 9
Pro Gn Asp Pro Hs Ala Gu H's Lys Val Lys lie Gy

wy/a05@u6xd n 1 5 10 15 Lys Tyr Gy G n Phe Prop@/sGIB0%/000194
Thr G u Val Thr Tyr Thr Cys Ser 20 25, 30 Gy Asn Tyr
Phe Leu Met Asp Pro G n Asp Pro Hs Ala Qu H's Lys 35
4 0 45 Val Lys lie dy Val d84d@n Lys Tyr Ay G n Phe
Pro Gn @y Thr 50 55 60 Qu Val Thr Tyr Thr Cys Ser
uGky fASN rEyiovEhe e Mat 1ASP R Qi b YA t/or 80 AP’ a
Pro HIS Ala Qu Hs Lys Val Lys lie Ay Val Gu GlIn
SEPRlfyr 85 90 95 Gy G n Phe Pro Gn Gy Thr Au Val
Thr Tyr Thr Cys Ser Ay Asn 100 105 110 Tyr Phe Leu
Met Asp Pro Gn Asp Pro Hs Ala Gu H's Lys Val Lys
115 120 125 lie Ay Val Qu Gn Lys Tyr Ay G n Phe
Pro A@n @y Thr du Val 130 135 140 Thr Tyr Thr Cys
Ser Ay Asn Tyr Phe Leu Met Asp 145 150 155



