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ANTI - M CROBI AL & ANTI - ENDOTOXI N THERAPEUTI CS s FI ELD OF THE | NVENTI ON The

pr esent Vs relates to the use of reconbinant poly d
synt het i Bpg@yzggs derived froma horseshoe crab Factor %%ESSIG\Q}B ?ﬁp

conput ational ly designed peptide anal ogues, all of which have
endot oxi n- bi ndi ng domai n(s). The reconbi nant proteins may be expressed from
i nsect ceRECOMBENANDPROTEINSAND REPTEDES HOR ENDOFOXIN BIQSENSORS, een

f'“°;§503”§ Erot ei ncéﬁﬁat tTOihﬁ REMOVRLSRND F\'N’Flt-MleRtbbngresent whi ch
reconbi nan act or o} Q%P i ng domai ns ic

have unsur passed bi ndi ng‘a ?N fo.ir.bﬁﬁgnfﬂg e expﬁ?%l ted in accordance
with the present invention for anti-endotoxin and antim crobi al
“therapeutics as well as for the tracin detection, and renoval of LPS or i
s grafm negative bacteria. The ﬂi@&m—@gﬂg&iso relates to a nethod
for treating i i ipstasi s by
“admi ni strati oﬁ%%fﬁrsgﬁetéé%&ﬁ}dn ct otﬁ%ij)?gt é‘%’""@ﬁ%{fm @g'ﬁ?@

| NVENT! Oy athekiad qipeides deal &P frofPdmorseshbp @psth Fa&or Taid well GEPS), i1s an
integral conponent of the gram negative bacterial cell nenbrane and is

responsi sbepusationatly designedtpeptide amalqgn@sx dk pEwdidhdrave endatoxiadundiagr i ng

Joon of omAinBS TheBra BB skatkins Bav e S ingd 68 aRrgS .
conSehecBHBeIRE} BETAITAABASPEY TgkRR L HsodohPbitit (P9I MRSt | 1

stinmul at es host nonoc macr ophages to secrete ay of
i nf | ammatextrenty tenditivty ofhtdie praséntdecombinanh &actos iCstof RS, ovithits TNue)

| euk d | euk I f
:'Ema;:a cy b ipgs,dorbiinS et v e PR BSIRaEATigioe bt bk B0 organ
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t ypi cal | ymiceshidetherapditick la@'v@éllpammh& tlating, detection) ghd rér%éat\@ ) PE §27289
PCT/ SG0Q' 00162 LPS from gram negative bacteria induces the anmpebocytes of

hor seshoegrémabegativeabaatedat EharmeMnIaVﬂnt@nealsmr@éﬁ@ﬁﬁblaymeth@ fops- i nduced
coagul ation_cascade .re ents an.i t def ense nismused b
horgesho ‘?%Bé QFﬂléBF‘%CﬁQQQ @rﬁ“'&}gcg?ng NAkgagits «gtseﬁQrTF at5"(5) The d
amoebocyt st Ry Fdohffinait th&ﬁ),sc bidteius amoebocyte lysate (LAL) test

has been used for decades as a tool for detecting trace concentrations of
LPS in solution (6,7). The nol ecul ar nmechani sm of coagul ation in horseshoe
crab has been established and it |nVoIv- gse cascade. This cascade
is based on 3 klnds of seri B&LH : ta@Nor C, Factor B,

procl gtting en n 0 he io0
PRt 8 e vaEH Bty flsO Kbl %%f'*é’é »253% e (939145 Sl ek

bi osensor of h@gﬂmﬂéqmvé Badtéial déﬁswemermé/m Bsreisporgitbie foe ey alf rotatiapy,
septic shock and other clinical conplications due to G amnegative

bact er i al of Htestedoeffects tatragsur du'ﬂ@@ gramriggative baptesial sepsiotloxilPSols a

bact or 1 5 (ORI pI yeotnits Rtsittha oo vafiatie phgv“%aer%wﬁf&naéuagcy@%%ﬁ Hose
I nfecti Onﬁﬂur'\& t698n3eveY. c_ff&gjssmsﬁ@bh% 3 eugl nsrﬁi?vd*?ﬂhﬁih'mg pslcm@s.@y of

factors | 1ke tunpr necrosi’s ctor and | and a
f or m ng astimglates host Moasones an@mdmophagm tpreeceate iangiderarmayf ofanﬂahma:bfyect S
of antibiotics. Therefore, the detection and/or renopv fromithe

bl oodst reayﬁosmeéﬁpab@fsmgépmor NeCEQsis tackr-GrhNG1q), infer M"bﬁ’lg\lzan“ @dof ¢ he

STt Y P90, BLLESR e b TR AT RS BRIoeRS |,

ref fects ebjrmbdtesbshiedinesiasiites o d‘rgaimmé andeth dhatdetp bftbnepibedes deen
identified. Among themare the LPS binding protein, LBP (41), and
bact eri ci gadmpregatiabibacteyial aepentl ngiie pran mmatory bioactivities exhibited by

30 LPS typically reside in the lipid A moiety (4).
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2s BPlI (18,42). LBP, a 60 kDa manmalian serum protein, has a binding site
with a high degree of specificity for lipid A (43). BPI, ai153ukiXo0protein
found in human neutrophils, is capable of binding to the toxic lipid A -
noi ety of ulting in neutralization of the endot oxi 4,4S) .
The ci rcmgﬁﬁ?\%ﬁ%mebocyt es of the horseshoe crab contai nggﬁsg?(?@ﬁ%f 30
proteins that are capable of binding and neutralizing LPS. The Limulus
antili popol ysaccharide factor, LALF, an 11.8 kDa LPS-bi ndi ng pepti de, has

e hoeates or. Wit el Bt Relbtve AaRel T R e AR ot Rsdsho ot .
| ALF has guRsqeagsetdng a@%ranhﬁdeé.aw&@mbmhﬂéwseihba@éb c48gftion Eadchbibed

LAl . F has been Shown to Dind LPS and exhibit endotoxin neutralization
( S0, 19, 51repegsentsvanamiportanP8etensdimechanisieiused by horseshoediiales agaibsts

h tes. are tachypl esi 53, 54) g def ensi 55). Factor Ci

Corine. privasion DyararEReORive bacthus (8, ik SoPROMRIVRE considledanine
bacut . : ; o

conguiat 1 EmuigsamoebBikelijehe (CARHESYRAS e LAEPIOccabs 858 BEfor

sensi t i vedetegtifg teaice fconteatrationseofdlPs infsotutibet @7)) The dndlachibemeuhanisin of

control of io pharmaceutical products (59}. The inportance of Factor Cin
t he det ecEoagilationsindepresshpeneabthiagdeensestablished apgriebwpbiesst prioteasebi nant

Factor C, I F 60,61, 73- ter I I

al | evi at ec?%gdé‘at]‘ih'gtcag‘ﬁaﬁec'ﬁ?b%ﬁd g@aﬁ@ﬂg% 0\?38?@% ﬁg(ht%?#é %ﬁ@togéﬁﬁs ﬁ—{%&hr&, of
detection d } { 1 I t k % f I
amebocyt ool B e P e R QPR O B

be acté vainidalactivator of thegloting Pascaide, FactohGdignetianisaas Fhinsensat that an .
LPS- bi ndi n‘g regi on that exhibits exceptionally high affinity for LPS. f:)
Consequenf#PONERtQ LPPs -hi ndi ng domain can be utilized to detect and renove
Zo pyrogenic c ] j i r i I

parenteral ad mﬁ%{s@{@: g? ?%ﬁcég@n\%@ﬁfrﬂ?@ﬁ%?@ép& é&%ﬁ?ﬁ%ﬁ%@'ﬁﬁéﬁ%c rjeér?rllnclzcegllI

det er m naicompliedtigisdficond Grdrmarigatiad bactetiq) infadtient cBatihue@ to posea anegjory of
Factor Cresides in the am no-term nal region spanning 333 ani no_aci ds.
Thi s shor Prolgme fngetadn paﬂ@@pcdvacgmndep@sﬁso deesent opdhe; el wall of Gramch

Gomer 3. HegRtTHRseterB (RFT Ry lpartiih Sl e bERoduiod) Stnete oo F he
correct fonfeptid) RfdddsHosky) Héﬂ%tﬁ@ﬂ@ﬁicft&e@hd alét medRftinRCletedst of Parerded by

the presence of a cysteine-rich region. re, for the first tine, we report
t he expr edike dumanaesrsisefaictor anid iatdriaukinsd48), areialso byi fogmitegharigidoshield

rot undi cauda Factor C (SSCrFCES) 30 via noyel secretory signal. The
secr et or y &Pk iNg Bagieda nseiegtin trﬁﬁ"ﬁ'&@%eﬁéﬁﬁségtqrg%'%ﬁ?& jefre7e,

filed Qct r . i i 1 3010 04 WO

01/ 027289(%@%'9/3%'8}1%%89-@%0???&@ gllﬁéltbﬁg)d%{rrgw SI roanifpé%bh%gt i on upon
whi ch Jot issltrpetiay & Dthedg@vention betebinflaxpiates) snd poaogemicéféettd vl

ref erence. Honpl ogous Fact or Ctsé)/m) en cDNAs have been cloned from one of .
the four dPSanthe figidiAsomponen slkRéplavsime owst impersanthialogicet e liRidda &)
{CrFC) ( ress FC and its truncated forns in

10). Initial atrepgpts to. e
E o\ r bbiveadiskBaIoR I BTRE QRS BY BRYINE, bocquent | v G FC was
cloned and exprepgfther bf EPSHIRBIAGERIMEHRN BicPidanifid Wony thamire yeast,
Pi chia pastoris However, neither “the Factor C nor the Sacchafonyces
cer evi si ag¢he LSt bindinhauoteinsLE é41)s acpibaxtedcidelr perowabiite indreaking ptotem,
secretion of the reconbi nant ¢_:Prot ein.into the culture nedia for e,aﬁi er
25 BPI(18,42). LBP, a 60 kDa mammalian serum protein, has a binding site with a
high degree of specificity for lipid A (43). BPI, a 55 kDa protein found in human
neutrophils, is capable of binding to the toxic lipid A moiety of LPS resulting in
neutralization of the endotoxin (18,42,44,45).
The circulating amoebocytes of the horseshoe crab contain an array of
30 proteins that are capable of binding and neutralizing LPS. The Limulus

antilipopolysaccharide factor, LALF, an 11.8 kDa LPS-binding peptide, has been
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~0 purification (12). Full-length CrFC expressed in yeast was not
enzymatically active ,:. i although it retained endot oxi n- bt ddiyr2§04
properties (13). Expression in a bacul oviral system {US Patent Application
No. 09/081, 767, filed May 21, 1998) vyielded reconbinant Factor C (rFC) with
LPS- i nduWOWIL@2BEYyme activity. The entire disclosures of POYSE8Y00 Y and of
t he provisional application upon ~ s which it is based, 60/058, 816, are

her eby expressly incorporated by reference. The rFC has extrenely high
sensitivity to trace |levels of LPS (<0.00S EU ). Before these

exper i neidestifiechin thesamehandgs abharseshge eRds JimeliswehemdganNd gh affinity

f LPS bef N t. Th
6Tt cul Q9 Bt s LRES DR YbdeoReRty BREf isdla @ St adBHTed 00t - The
struct ur eae M8 | puAREY LRI RGY bden dhswhftbdind ePY efdnexpiitsit Badotbiike epi der mal
-growth factor' ( 14) and secreted acetyl cholinesterase (15), were

successf nettyalkzapipa{58d49,5 H2)iTayd ather hBSthindingfproting &rim horpeshae &bt he
Factor C LPS-bi ndin ongi n. m of . SSCr FCE S secreted in accordance
‘wi th ¥ heNBrOsKEies qrﬁ&é&%@?"b@r&&a%@h&5&?”?‘8§ﬁgﬁogenei ty. The biol ogi cal
functions of o t i i ring the
abi 11ty of t nEIQCEERRRR préfedse sy iagRn S ey K B e ol o

bi ndi ng aB&aMyicEEIdaRMosheCRter i/sate (CABY that is activabed byiLRSdnanitiatstheXt her

subf ragments contai ni ng the t PS-bindi ng _daonain

SSCr FCsushagulation casqade £86r580s &@ﬁtorﬁﬁﬁfwjtvé%éﬁ\ng%Eﬁ‘ 3&6?2#?56@%@ on

constructs with green fluorescent LR s synthetic
pept i des,asaa.yg%o,r fgﬁﬁ?ﬁrgﬁ" %&egﬁ)&@g@ﬁ'ﬁ %E%d {@% qu%l{}gﬁtloﬂgu((gg) , and sushi-30
S3e),q € i anthe-ithportance o Fadidp 4 M@helddbeatidSof

I(DG:TI é&o%‘gi@ Ce;&et!scggfr)llgg%\ggﬁqsagr)\t r.‘:‘]hce):r"f‘r}spoof Septi ges beari ng BHBHB and/ or

BHPHB ( weswdetd3dbaas thusHetytdrtbp lexpressiop=gf seaembiriant Factiod§) rFC al so show

t ffinity f dotoxin. The abilit t ' d tid

o med ald 268 by 81, 8% g asinative i haul AR L PR SREN L)
Lati . ; N . De . e

coagul at ion, @R@w@g?%m@ SoRiHy o detBetidt-ofbAditofinWhich apgay . The

SSCr FCES pro p ides were al'so test elr ability to

suppr ess reBSgnirst @evisack st esnventibnal amdethdcy8s lysatel(ke61hy THP- 1 and
nor mal human peri pheral bl ood nononucl ear cells (hPBMC). SSCrFCES and the

peptides were non-cytotoxic. SSCrFCES has a clearance rate of 4.7 m/mn.
We al so show that | ow doses of l?iIIQ ﬁé e synthetic peptides
protect ~ o gal act osam ne-sensi = uced lethality. The
pepti des have GhrOREBPL ClnCHOBERlat@Pbeiemesgrand fapg, fteis ehauightithatised as
potent therapeutics. The present invention thus includes treating bacterial

i nf ect i onBadbgr Gdais minstfSabindingofeginrothat exhibits gxeeptipnally Hugh affinitydPrRéPeo

"t et e Gomesbentiiiah B indieyOp BBk A SRR e BN i a0
t o el ! Y oo

bact of! osPAOgEE BN, i AL A1) By P el e

subj ect; hawiHiraitn acwehtaefociredite mmunohistechendical determinati¢mobeadotioxin
mce fromlethality due to endotoxaenis); causes mcrobicidal action aginst
G am negatdcabzablaﬁtéb.i a (e.g., E. toll, K pneunoniae, S. Zo typhimurium P.

very hi gh i her ABEUPEBnang:pronerseo SR Edesfies i 1Ry plidq-1dfiindt e BBRTL O
Factor C gb%ﬁ}gf\%?»%aarwﬂ?'a%id%f Oftfié Bhért ré%i@ﬁ@ﬁ?st%ﬁ@é & sigriaepegtide, @F cyteihgsi on

to G-P, a sensor for LPS or live Dacteria. Further enbodiend in this
i nvents onrick regienpftonkdtbyespidersnalrgrowtinfagben-like domasvand GnallyPssushioval . A

preferred enbodi nent of this aspect t i nyention i s one. wherein
r econbi nafPMaRS: obiah kRS affeityy mp%r@glee@k‘g‘ﬁd?aii"ﬁ.ﬁafﬂg (?ler@BHﬁ??l Lestor ©
~can be a o r I B ' fns
the act ] vigyRSTERt & BRI pindb (AR5 Thistostte ROEGHBROAE] Bpthe filschtd 8
retain itg getdineriehakginne Heregfontivatirst hragj wetrgpbrrthelexppessioaiand o be
-effective in the nethod of the invention. It may in fact be ben ficiél i f
the serinésegietiopafa anctionalyPSshingiegromaig of G zofundjcasgefactor C (SSCrFCES)

30 via a novel secretory signal. The secretory signal is disclosed in US Patent

Application No. 09/426,776, filed October 26, 1999. The entire disclosures of
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WO 011 027289 BRI EF DESCRI PTI ON OF THE DRAW NGS PCT/ SG00/ 00162 Figure 1(A).
Coomassi e brillant blue-stained 12% reduci ng SDS- PAGE pr of il ¢ulgf2004 ude and
purified SSCrFCES. The reconbi nant protein, SSCrFCES, was effectively s’
secreted into the culture nmediumof S2 cells and identified as a 38 kDa v
protein Wa¥O2BEY i fication using 1SOPri meT"' resulted i nPSASCOYMIEEt rically’
honogenous SSCr FCES. Figure 1(B). Inmmunoblotting analysis was perfonmed with
| NDI AT"" Hi s- HRP anti body and visualized using SuperSignal T "

Chem | um G A ific.38 kDa.band, | t | at ed
ssor e Eand gERES picsfpiiol RB R yocd Ebiehdk BFSR BB . ot o ei
S50 FCE & SRERdy b, bl hy e
(Kodalk) . e g g By et 11 ot as 1ol | ous: 1. Low

Mol ecul ar Vi Hbtmolegdusr FddibraC apmiogen CRNAsdrave deemesionad {r8th avg of the fourde
SSCr FCES riedi um (30 Pa). 4, ATTinity purified SSOUECES {1 Ligli 5 :
IbSOﬁrl neéxtanp spegieeal %@'@eﬁhﬂ%‘:ﬂ@bl @@”%UWIQ%f@UQdWUd%&Eﬂ:ﬁ i B‘M@lyeﬂ a
i 1 of onpRefiptoh BUess EriC ahis S JRREHIAE R Su e B3 BoBeRfe  pr- o

pl ates (bHamhe (VY. y'sms_@mgﬁ%v,t CFO0 Was clohe@ okt iesdpressed tn Hacenmoniyeet nt er act

with the inmobilized |ipi . The anount of bound SSCrFCES was det erni ned
by rabbi cemWsiaeaT BoRShyipbepiclyepsinPichiat pastans. ABTGewes, seltber ted-actoreC
O. D. 4osnm o term ned

t | d ref | engt h at 490
using 5 APLIS SEE7 AR RV Ees GRroc A BB ANAaPE SRS BAENE: etk EaRatle obi

Lt ol v ot B Coid A ot e Vinid A
Tt o ot oRePid Gecrblice? of the ddinibidanc Brotid inth the cifife iedi P gastep ||
nol anor apueificatidro(iy). $ol-EAGS O expressediiniyzast Wwaphot énzygaatically wative of

0.37 at saturation. This nmeans that each SSCr FCES nol ecul e has the abi Iltf)
to bind REhpugh i rataiged epdetoxinebigding proegprties (43). ' s pl ot showing Hill's

fficient, j .S f ight li i f
oot ti gt hat taberoieRal bt Ritef s Paht Rbfiatoh Mo Bz, "o
i ndi cat egilddhRiay 2301 5GEPyRIE dFCERMDRRPL Favdr CORPEY MthIFSLindciblebdzythe
depi ot | ngetinty. ihercatrd discobuSSONRSFS L A57 ndrmfthe praddonsFaEplaata00poh 100
N of SSCrECES was. - Ly 2004 WO 011 027289 PCT/ SG00/ 00162 i nj_ect ed
ahi oH5r oHIEL G i hoset GUPBaRIoLpre e PRI 8l TRSyBRGEoa Y eroipoes. TTHe
di ss0Ci airkehaBiAREmdly HRP kARG RoltPack IEUESILPEPEYLDRIS EORHAT U HRP

anti body was 1 njec increase I n relativé response unit
clearly ithdseakmsirhéwats, HROPSBRdiIrRy domaimth dfoFdctar d erhibitirg ﬁithaﬂ@iw\m
regenerated by a pulse of 100nmM 5 NaOH. At all tinmes, the flowrate was
mai nt ai ndd’SaWag peyger/bafare sugesully expressed iDenhbelgrelagauphest nthe diEficulty in

5k SO R b L B e S

i obidl | S . . ] . ST t he
i nt elrazgct f%ﬂjlﬂ?@%%&&%%}ﬂ@ﬁﬁsgﬁ l&&;e %@%T]mm“%ﬁmggm)ﬂ %dr%tiggure 3(E) i s?)

sensogr aracgtyichalinesterdse (1%)ewane suotessfulhye expriessexly fewadisplap tpe kiddsofwi th &
i mmobilized lipid A The table (inset tog E), shogws the binding properties of
the synt FARRIEHBHPORADY @%Fiﬁta'g Q.L%'@"&PSLQO@‘MQA) . SSCr FCES i ncreases

were | noubat ed oS0k e e setraisiih BERRE R fis SHpSe invgifiqa ™=
Fol | owi ncarpt was parifed t@honidiengityt The bislegidall fuhefoddde0tHeoledombir@intt 0 assay
by Linmulus Kinetic-QCL. The 0.D.4osnm of each well of the mcrotitre plate

was nasni tPE@HCES wargmissessedvy measuriignthe abildy of the SSEdFEES thbintHipicd
endot oxi NG Ry h T 1EA B ER TSR by ol el SRR loAnce™
interaction. Other subfragments containing the LPS-binding domain(s) -- e.g.,
SSCrFCsushi-1,2,3-GFP, SSCrFCsushi-1-GFP, SSCrFCsushi-3-GFP (fusion constructs
with green fluorescent protein, GFP) -- as well as synthetic peptides, e.g., sushi-1
30 (S1), sushi-1A (S1A), sushi-3 (S3), and sushi-3A (S34), each of 34 mer length, and



" "~ concentration of SSCrFCES that increase the nean reaction time by 50%
was found to be 0.069 P.M Mean reaction tinme using only LRSJub 2i®gi gnat ed
as 0% Figure 4(B). Binding of S1, Sle, S3, and S3e to LPS. The 50%

endot oxin neutralising concentration (ENCSfl) were determ.ned to be S1=2.2S
uM S10=V8%A%E% vy S3=1 wM and S30 =0.625 P.M Fi gur BEHPEVO0MEY | 5 ) ot
for interaction between synthetic peptides and |ipid A shows that S1

exhibits high positive co-operativity of n=2.42, indicating that nore than

LPS- | hauResteA it dorb pbRepides hoping PaBHBA S E1GkS et rbaver
PMA- t b eebls : i L4955 BS LPS
uhi ch weroaRdeonfiE bl bERIES -taitd showiida Sl Ghgdtesin. 57T

2004 WO 01/ 02TRSAbRET bSMHLHIdEInSbne peptidesotfo mediate athitition oh endotoxist-e
‘medi um was assayed for TNF-o. The decrease in TNF-a were expressed as
per cent aifslueed danviusiamagbecyie lysatedbib) eragulatioroves geasurerhivith agensiive eved

i 1 NM of CES._ Fi . i nhini PS- hl L-8
S5ur% o RneRRRELERL 8 S RSN A bt BB B P
re ] ; : : . q
L var P G L TPt
cul ture g\ad imnmwabur?aam?hémtbllduTcBmegaudlem e&llgg(r}PBMﬁll SME% B?T thes
expressea as percentage or contro on . % 1 nhi. Qi1 0 -
se(F:) reti oﬂgpﬂﬁf}?sewﬁ%ﬂ‘éﬁg}‘ébmi@ﬂﬁg SPORe % h@@(ﬁ%@)cq rate ef g jr E‘?&“ﬂ) _quhaiso
bilit bl i ' 2 PEVC
colls. | ﬁﬁ?‘ﬁiﬁé@%ﬁgé&o %%Ecégf’&%&‘%‘???%ﬂ e@%f’%ﬁ? %%‘;togsa FCES
causqg 5§%dcf6§ahiihé@an9ﬁz%@ frefpPS-idueed fethglityl THeSyepbiias FERS sbiong

i ncubated with 10% human serumrequired 17-fold nore protein to achieve 50%
i nhi bi t i @ntimitrebial petengidsandcean therafore heasadias patentdberansutichas nmi xed with

i s endotoxin m n before the_ addition of_ se t.hus Lking only
4-Told nore SaBereRseRgRvaa eaneiaRe Bral Bbtebat BresBs B ure §s .
The abili = | P N i ir%e i from PBMC
col 1 o | FASEoh OEBRofhs df beptides TR I g Enlok B SR s Fees
caused 5@rdotdits progucefl bylgrém-eegativeebacteri) ta@hninfdcksl sitgert-THE pre Zo

i ncubated with 10% human serum required, 17-fol d

ec r rotein to_achi eve 50%
i nhi bist | dindingds appargDHY inrdiated tyet 'm*wz@qunﬁé?ﬁiﬁfﬂéﬁgxwaﬁﬁi Ixe\d/ with

dot oxi n, B ni : Addit | i i€ et ly 4-fold
R A e O A G R
abi ity ofaceeridl pesliferdbRpidlése Subjetty Mess ahfPSndotieedffddts imvitasand gure 7.

SSCrFCES is not cytotoxic to mammalian cells. At the highest concentration
of 4 ny/ Mtiverfprobetipg migel fyormdethality dug/ka endeioxagipis) veysesmygiobicidal

P T TR e IR S0 E Lol AhGTDRIBE, 520 S o
o5 T WA B pash oM Aepontel ¥y, o 5000
h.! The pesorrel) abeeof highrthetapeutiesndexcreased to >90% when 2 and 4 PM of
SSOrFCES g Alég e‘gr%gdigg i0n4this invention is the use of Factor C either as a whole
protein or fragments/parts thereof, or as fusion to GFP, as a biosensor for LPS or
live bacteria. Further embodiend in this invention is the use of these
25 . proteins/parts thereof for LPS-removal.

A preferred embodiment of this aspect of the invention is one wherein
recombinant Factor C is the administered protéin. The recombinant Factor C can
be a full-length Factor C protein, or any portion thereof that retains the activity of
binding to lipid A. It is not necessary that ghe Factor C retain its serine protease

30 enzymatic activity for the protein to be effective in the method of the invention.

It may in fact be beneficial if the serine protease activity is absent.
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WO 01/ 027289 PCTI SG00/ 00162 were injected i.v. 10 mn after LPS chall enge.
Kapi an- Mei er anal ysis indicates that there is significant dbffly20fde
bet ween 1PM and 2 ~M of SSCr FCES (P<0.0005). No significant difference was

observed yWhipame2 ~M and 4 ~M of SSCrFCES. Figure 9(B). pgdyis&hdorsrs: S30,
and ot her designed variant peptides protect s C57Bt_/6J m ce agal nst

LPS-induced lethality. 100% LPS-i nduced lethality was achi eved using 2.0 ng
of E. coli 055:B5 within 7 h. The synthetic peptides (25 or 75 fig) were
pre-incubated with LPS for 30 min prior toi.p. injection. Sl1, Slo, and S3
conferred 20-55% decrease in LPS-induced |lethality. However, S30 is

significantly nore effectBREFR DESCRIPFIONODFE THWEDRAWINGS was sufficient to
f 100 % t F [ A. OF S | D 4 h

19 (chte |r onal p é)wéc{)(f\%m?asée ir'@ﬂg‘gf"‘f%ﬁ@ﬂecj%io@ﬁfﬁ \?‘aﬁg EJ?\IO % A@Sﬁté)r\(l)mfré
Cr FCES; "~ hi

Sushi pepti s é@é ghapyrmEsCers TheretoranRaf Bt 3EHTCES. R RrRiRg.0°

of V1 sandse¢Petpdpiioder.cultuse hiegivird of 92. cefis gnerdenstifidld @ept38dieBa bestei Bahd.n
Table 3. Figure 12. The nicrobicidal concentrations (MyC) of sushi pepti des

agai nst PPurficatign wsing ISORTme 7gssyitednin amisoplectricaliy hognagenoos SSGIFCES. of P.

The Tegion of Bo0% He: JRFRARATArE M e RRBrRE LA INEIN B e o ol

count. S1 @ i and
S i guiMEAFaEBdTRER Bl i Siokal ATheftilintieRente Rpnieddiate kb2

initial dbarsd,tiy clisela@g@eerhantto aficifated SSFGES sizepwas sdehtifiedtdsethessrly. The
effect of test peptides at 0.06 u /M was E{ssessed by enunerating the

vi abl & ( csefraterd and PWH?%P‘&S‘E'EW% Quing § RPly-histidine 9@ kxgasUeinBatsing. T

bact eri al eny, c hi n, 7.mi s
By 30.40 BON9 Xy Bt (REEHY %‘Agls#’?:ltglrjrg? %qugpgglag%pew Sg@u%,% EB%W
count pl amﬁecﬁﬁfr Wé@hkMérk@@Kﬂh@Fma@iaﬁ%’ cehtrol ffedugn f(BOQJg)SBSbﬂud@eptl des in
general, nonitored at the indicated tine intervals. Segrrents of the plates

cont ai n PSS@&GESi me@am:(ﬂ& pgl atAffioity purdfied SSCIREESStlang); rig I6OpiMEO™1 to 10

-8 from 30 t nt in anti-clockw se di rectlon S3a peptide
er adi cat eQUt! fﬁ%d 55@5’1&5@ | og reduction rate. _g 15 July 2004 WO

011 027289 PCT/ d@ exarrpl es
of hojvgt he ant Fﬁﬂcr ogiiL pep FF% aﬁd%h@@g@@@%%@mﬁﬁng‘ﬂ& hi
pepti des eheasuied eah l&ﬂ%@ab@drai;satyl CThareéd vaféreaﬁcortcbemuané of #ipl A were
erythrocytes at 0.4% were reacted separately with different doses of

pepti des ggatgdmmqwlﬁht) ontp, Rolywrphplaest(Blsincy s ¥arving gopcanttasions afi SGreken as

sal i ne. - SHerF JREr RGeS WitCineRigdhifRefiala & U Sl B BBEone “or 100

Ng/m . S1 ss@kmewss §§te’?ﬁﬁﬁ@ﬂb9@&bﬁx%r‘iﬁ-§$ﬁﬁ*€@ @@3 sndodanBRteabyesB®s 35%

haenol ysis at 10 . Concentration of pepti to i nduce 50% haenol ysi s:
S1 2900 pg/substranao m;ﬂgamm of thesaanyges pod m’tferem:@ w3veeleagthpal/ 490nrFivegree 17.

scon unde delaaNRAE B0 X RICTBHIEG et reader oDl bIRbgH FePS S B iicate o T -
LPS bound, I C) Bound beads after treatnment with 1% DOC

- no FI TCT@@sﬁeﬁﬁ&ﬁg #%S f%'glﬁ%d%o%)served under UV light) i s Figure 180 A
test of bindi nFigieadi(B).0BSCEHCESHSIndOtI]sId reat é&;n@fém@trwotbeaqiplmnder

i ncreasing pH and ionic strength. (A) pHof 4.0 and 5.0 (in 20 mM sodi um

acet at e), meéleaules pad SSCHFQESD Aplotaf $hedmolar ratip QleONJ@ﬂSSS@'FéE&IppI ement ed
wth 50 ' ng\qﬁﬁggd(l p) d R‘ fgfa\(/aer § r\]/taldeogl" 537 a& sa&lrgtlononHM rEEearsm t éa%ﬁ 6. 8)

wer e ppI
SSCrFCES molecule has the ability to bind ~3 lipid A molecules.

Figure 2(C). A Hill's plot showing Hill‘s coefficient, determined by the slope of

the straight line obtained from plotting that data according to the Hill's equation, is

2.2. This indicates that SSCrFCES exhibited positive cooperativity in lipid A binding.
30 Figure 3(A). A surface plasmon resonance (SPR) sensogram depicting the

interaction of SSCrFCES, with immaobilized lipid A. 800ng/100 pl of SSCrFCES was
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with different concentrations of NaCl, except of the O nM point which
contai ned 20 pyrogen-free water as control. Figure 19. | mifdtly@004how ng
expression of rFC (pH LD2/ CrFC2l; lane 1), rFCEE (pH LD2/ Cr FC21 EE; | ane 2)

and chsw ( Cr FC26SN; | ane3) in the crude supernatant i ndi cate
the i mu gr(gfkﬁgé/e reconbi nant Factor C proteins: 132 kD&‘Wﬁ%W@%@th r FC,
90 kDa truncated rFCEE and 89 kDa truncated ?p rFCSN. The nol ecul ar wei ght
markers {MN are | abeled in kDa. Figure 20. SDS-PAGE anal ysis show ng the

- d .
Ol ane. 1) Ridetpet ScH, rashftef] s B il 6P36 reialive Pesrighte. blk Mg 8 101 20" o
(lane 3) d|S§é@atﬁQDFﬁ§1&>§By pa@snh@CPBSJrnlé hethiag baffer, (INDIR™His-HRP aftiobagr ans of

each protein sanple were | oaded. Arrow ~o0 I ndicates the 132 kDa full-1length
r FC. Thewasm@ecﬂeelr m&wthemmqease (igjativeeresporscednit aleroy indicates that Jul y

o show BPRACES BROHARTBIRG Ko e BB uds esbcring by ot ol OB ps
(F19- s 21 Rapgt-2Resl tim fgg.eﬂa\ﬁ%te? as Mﬁﬁéﬁg&il@gﬁfpggh@ﬁt ed rFC 3

Bi omaxT" purl dexT ied rFC, 5:

Bi omaxT"' -50 piguiré B@) lsm‘so(jrarﬁldemmg th&hteradtibnesd IFEEBCLushi-152,3-GFP
pH LD2/ 151 supernat ant. The 7-20 kDa lipid A bands are indicated between
the 2 ar Wisimmplylized brid A.Conpetitive effects of SO, 100 and 200 ug tot al

Betivi by, Dashoirt Bl 1 RSPRE FRCBRG L e Plor o e b BT R oo .

) for a paticeihedizednpigtA.tion of ~o >80% Results are the means S.D. of

t hree i ndependent experinents. Figure 22B.. Conpetitive effects of 50., 100
and 200 pg Bi Gigwe 3(DB6 @ﬁenmgemnrdaplcmgmh&lﬁmﬂa@ttoasdofa%‘icnﬂlsqsmﬁ “GAP Fact or
-CJenzyrrea tivit % line illustrates the ratio of rFC to LPS (100 :
1) for avﬂ é‘& @Wﬁ ddition of >80% Results are the means S.D. of

t hree i ndepen i i etitive
ef fi i enci es o“?’d‘%ﬁi‘@f@n&*’?ﬁ‘s@ee Wbl g Tnef RARA TR syiificfierP
enzymat i peptitley With mfm@muzdaam'@m Crhd=tabite pinsétetionE sshuwsether lﬁﬁ‘dmg r FCEE) was

enri ched by Bi omaxT' "-50 uItraflltratlon and 100 pg was used in the
conpet i t iRsPetieapf theeypbetie peplidesctoniiid e i on was obt ai ned after

noands. 225 O AR ARE BREHTERIACEREPEM Hatdy Rindhic Otk it Fue
bi ndi ng Qiarfoﬁ@cbﬂcéﬁﬁ’é’-thids'd‘gétdrF@E@vxéré thaubBteCItE 280U/ eeBE & coki pid A (

100 P.g/m) was imobilized on the sensor chip. The respective protein
sanmpl es W8b6:B9)dRSfor ArtvatyB7 86d ﬁoﬂowmg\weruespbatm the ouxtdeel was dikkdednse

Sensor or oanblold Buck (& FRsay v iyl KBERC T S RERR coem of e Fﬁéﬁi &P oS
r FCEE andm(cFétitrd @p@ﬁ@@@fﬁw tagatw rkbRaR 6ﬂ¢3hﬁn '6verA5 RU due

to regeneration nse shows the net ent age U rFC

and roCERerdotoxinmeutralizifg lconcehtrationh ¢ENEL) ©f SSTEFCRS, @\fhndammr otein sanple
was cal cul ated based on the relative RU of the protein sanpl e and that of
i.obi | | Zemcgotration af ASCrtESHhat ingsease the meanireaction tike by S6fawasdfognder

o1l 3‘3%@%&&?@&8@%% eGtfiorbte el ol S Blesiorpted falioe of

SephadexT"" Crge®)f aﬁdmésf@ri he, g8.04ds3h th pSCae SeARidRolct o | 2

i
E. coli, ae, P. aeruginosa, and S. I murium rFC was nost

effi caci ommjte@alngsdoriéenmmm(fma@)m debertm:eed)anbeﬁlcrﬂm ud, &1ii=v018y5

agai nst P. aeruginosa declined rapidly after 4 h. s Figures 26A- 26E.

Aggl u?i naitMod3st 1M, ansl $34 Or(ﬂf’ . 8A) and rFCEE (Fig. 8B). (bservations

e e g M 0 R L B AL ST
shows that S1 exhibits high positive co-operativity of n=2.42, indicating that more
than 2 St peptides interact with 1 LPS molecule.
Figure 5(A). SSCrFCES inhibits LPS-induced hTNF-a secretion from THP-1 in a
30 dose-dependent manner. PMA-treated THP-1 cells were treated with 25 ng/ml of £.
coli 055:BS LPS which were preincubated with varying concentrations of SSCrFCES.
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8D) 'and 0.8S% saline (fig. 8E). Figure 27. The protective effect of 10 ~. g
rFC purified through SephadexT"' t o G 100 on actinonycin Df3ely2004zed)
LPS- chal | enged m ce. Pre-incubation of LPS with rFCSN did not conf er

protecti QPoef ig%sge agai nst the endotoxic effects of LPS. ? &Wison

rFC conferre 70% protection. Figure 28. Line drawi ngs o
| ength) and its del eti on honol ogues, given with their corresponding start
and end am no acid positions based on the | s CGFC21 clone (SEQ ID. NGs. 3

grég 4I Dusﬁﬁét et 0 mﬁ:‘ﬁ@é@ &%%ggfgm &g @%?%ﬁg@?susﬁﬁ&l’;ﬁ\%@éjcr@gsé i

r FC{ sushi TRF- dme&a expratsed as beménf@esaﬂm:)ol (@Sbnlyi Eompslet@nAmbitlon ¢f and
3 denote secondary structures in Factor C_ with '"sushi-tike' folding

pat t er ns. TNF@onagigelieved usivgt M of§S@hRgbboxi n- bi nding site. The fines Zo

bacul ovi rue- | G Xt FES FbBL Ly A eri b BAHHESH e Ling

Bact er § 0sHgsd-Bepettiene thahher FOMA-BEUERFTHP- Péé’llé'\ﬁe\!r'ert‘f'éaﬂeﬂf\ﬁ% %oﬂgz QS TN
cultures of different Gramnegative bacteria. Figure 31. Protecti m ce

from LPS kef 633:B5\LASywhidhiwaspreindubatest with(aoyind woadentnations of SSCrFCES.
bacul ovir a ecft§ S‘ a cells. BRI EF CEESCRI PTI ON OF TABLES Table 1
presents g gbgﬁ‘a? SRuigEeRCke Quiltyie Meecem was pssayed fonllaBaThe degeqase ic
deri ved 2 aco 04
00 017 027558 SeREePai Bhits%ees bRl Attt Bt onid” 5 op BudBibniadios

henol ytlcIlaBtseweltMns&\mie(ath@@dlL@,l@CllpM bWSQCrF@EShI and other cationic
pepti des on test mcroorgani sns. Tabl e provi des indi cators of

LPS- bilhidi ng, afigure 6&\). ahle abilihelcsobi Fgﬁsat@tlﬂ'vlbttll-@&ﬁfmma&dﬁNE - selretion ou53
tid ol h ff { LP of tid
PorLi pi o RoMRBBIcGeds, T8 R Aoresieecelnan Betim, foafomer anly & sedarr .E?En't =

the stoi CBSQFFQIESVcaQ?se@'S'Gd/o %IBIEIO[’\ g %%sﬁns?%gtl' ﬂﬂ' gl $§% f%[

nmol ecul e, columm 111 shows G rcu rolsm IyS|s o}

struct ur emcubatddewmln d88h beinn serdM raduiredi X7-fold adre proteth ite athielé 50%
( 3-sheet; -EH turn, R random), colum |V shows neutralization (ECso) - NM
of pepti dinhidiigrd The atiemation £an he miprizedid thebhaIFCES wasmixer wellh LAL

Cuappr 631 o SRl BT ¥ie GHAn & sl e PETHQ PN AIIO MR, rouse

prot ect i oSSEsERSfor %“@%Wﬂﬁoﬁ@t&f&ﬁﬁ@?@éaé@ th peptide for 30 mnutes
before injection into C57/BL, colum VII shows cytotoxicity (cell lysis)

assays - for Skigese 6(B%oTke ppiibt Dﬂ§$CltF6E53tOSBhIS¢%PISySﬂmutajzed)ﬂoﬂlSﬁCt@x;ori s
| VI | 1 1 t 100 | X sh
vacyo(m Etosk PEVE: AT M€ aBSencd of ndnaisgeiiSEAkOR 06 BeB oM, o1 Z) o

M C9o {mi hi

bacteri a) @S%%gll_%ﬁ[sg%%gglg?g@?&m&ﬁ#hg fﬁ?@ﬁ#g\ﬁgoﬁd}ﬂ{e‘ LE? eséegr(l-{r fi| ggﬁ' ?l on
provi des dfdubatexhwithi0d ramfamserym eequitadntifold musrel mretein do pehievdes)%or

gram negat i ve bacterial endotoxin. These npl ecul es can be used, anong ot her )

thi ngs, f danibitign. ke atignuasionan bgminigieast 6>¥h¢155§FﬁGESsW|§§|®X@¢1é‘f‘%l'peut| cS;

o cxanpieaotRi & Hefthsnthg RERGER! st S BRTGRT o 0 ROIE ™ o)
devel 0prEfSSC@FCE§deF§@°/§FPﬁﬁibftldﬁ cﬁ’féﬁé’lttﬁérélﬁéf@m ography systems to purify

endot oxi n- cont am nat ed sanpl es or "'biological fluids. The present invention
lies in part ifigaee iﬁ(ﬂ)s bee abilia of a'guhabt eeptides tessuppresoLeS-irxiudedtTNfF-ad t o

bact eri al endotoxin §€1 herapeutic agent. A particul arIX .
25 igure 7 S CrFCES is not cytotoxic to mammalian cells. At the highest

concentration of 4 mg/ml or 109 pM, only 20% cell lysis was observed.

Figure 8. Pharmacokinetic analysis of SSCrFCES shows that clearance rate of
biotin-labeled SSCrFCES in C57BL/63 mice is 4.7 mi/min.
Figure 9(A). SSCrFCES protects CS7§L/6J mice against LPS-induced lethality.
30 100% LPS-induced lethality was achieved using 2.0 ng of £. co/i 055:B5 within 7 h.
The percentage of survival was increased to >90% when 2 and 4 uM of SSCrFCES
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effective protein is a reconbi nant Factor C protein, or any portion thereof
that ~o retains the biological activity of binding to |ipid5Auly20@ 15
Jul'y 2004 WO 01/ 027289 PCT/ SG00100162 cDNAs encodi ng Factor C proteins from
Car ci nos i rot undi cauda have been previously described {10, 73).

Reconbi n ré‘p‘ﬂ’;ngr C from Carci noscor pi us rotundi cauda (rf&T oﬁﬁkﬁ)zbeen
produced in vitro by coupled transcription/translation systens. However,

the present invention resides partly in the devel opnment of in vivo systens,

FRC by e EIaRBIA" o Rk efefErs P Balthk. Kepgpaubles Shab SisirdicRsainat | o
activat i QReRd sryREMYBITFereRkd HEARIERP] Y9I ghdbY B BOsSarFetsgpdateuds). Wi ch

may be present in solutions used in isolation of the protein is descri bed
in U S Rigreficantidiff@erds wasabseheddmtiveend gl arsli4 @Mof SBCHERESs i o her eby

T T T TR S o
8L R A e B, o P8 gt 2

appr opri achidved ({&xRj 2BSh@ bf ) cb5PBSSRIRINYZ HeThe Hpthausp@mdesan28er7s
cDNAs encodi ng Factor C of any horseshoe crab. Two representative

nucl eot i deg)swefieepredscubiateg vételR% foral) SEDPrior [pi-p. iRjRftisAQ J1D A, and&kodi ng
the amno_acid es of SEQ . 1 2 d.4). co jte DNA sequence,
centl odTuted A dach st PR R RERIE: HOWRER A B signigeanty

Tachypl e ] t; j J ; aet .

Aot obr ATt EECRbrbfectbRAWARRE7 g WaSa fficehy (' Sdnfec 30095 Hbrdction, 1o
typi cgsd i n t heFigade. 1(RN).dl@rFtt2m($&Q EBW@N)}S&@Mn@ﬁﬁi&iﬁﬁ&ﬂdﬁm&imbﬁﬁdo‘if C.
described in reference 75. Reconbi nant Fact or Cd)roduced in ééaSt is found

E) oI | ack serinef iﬁﬁd@éb@@é &ﬁCDmbif}Antlﬁtﬂg,m%[%SIngﬁﬁf i ;tSH&hi\Qbei' F%;galﬁéﬂi ds
ondot oxt e RGOS R etolg Pl PeBhdty & SBrlhrichuR osThres: &

yeast hos&-gyﬁg; or systens is described in detail in co-pending U S. Patent
application 08/877,620. Reconbi nant Factor C for use in the invention can
al so be produckidute/1pA.bSeglendasu \Hoand V@qieptidey.st em or i n anot her suitable
i nsect cell host-vector

system such gs one for. Drosophila cells.
Co- pehtli ng U. ST19pEg &1 %évﬁ%%siﬁmﬁpéaﬁéﬁtvﬁmsﬁobi@ - 426 and 09/ 201, 786

15 Sury 2004 VEOUE b7 36 Bl SERERFHaR (MRC Lot Wi ek RS st
dormai n of aEA%VMsag/E\TgCeQMSBM AntiRkiapdemsityt ¢f 10°ekl/ M6t P.oserobinoBs wisQiseldn

enconpassed by rF that Is, the first 35S0 am no acids, nunbered as in
SEQ | D. iMothesassmes Soubliag 0bthe geplideogincentrations iy thepiegion of hO3rRSawg/mii ty
is found in the.truncated,r FCEE {am.no, acids 1-766 r.ECES (am no_aci ds
25-330) . FARJUEAR EXPGRElA Fetdetioh BPaRsB) Sl (SEhnd Sete) AL IO s
264- 330) . pl [gp,g,g i i uggest that the contacts are nade by
porti gﬂs gwbﬁgnp‘?%rt In %yir{%gg?%gpﬁ?%yst ei ne-rich domain, especially am no
aci ds 6070, i nFiguee $8sTimé-depeadent kitingafal.|aeraghosa ATCAL7850: YaHirdtal i n

the sushi 2 domai n: gespecially am no acids 270-280. Thus, a #rot ei n havi ng
at |east OREFY ehiCLrulnt ploRsagrugingsa wasiused ) theresaye atheefedi ofdgsby a

random am .ac] I ) li.nk i C g, be
userul i nPERUFELEE B BTG s BbeRelty, GFRRng R SR (i) 1R hatated
nat ur al | ytigeCinkérvar dfe ioverdight inbebation. aNke bh&etiBPéouirt vidy éxdoﬁ@ﬁﬁﬁlly”md
produced in baculovirus-infected or other insect cell |ines, possesses a
seri nes pr oeduced tacchigveyMBAdhawithio t7 min.y By S0a40 min; e hacteral svasxcompletely pi d
A bi ndi ng.é&. i a m ght be found that the serine protease activity of the
r FC produé& IcH8Esi red side effects when treati ng a subject with rFC

di to t i ted . : i f t
Coventi on. ¢ e QurE A" BB col A Biate O RE RS rtE R e VR bR ol prUERES
cheni cal | yeptidéy imgériralp norfforédi gt erniditaBiddtiingi interials! Seeghients Wf tise del et ed

“fromthe protein. 20 The portion of Factor C from horseshoe crab t hat

const i t ut ateneort@in Reagiuginass culigirmatnl §-fold sliutian starting frare 0akpr® o 760

to the carphox ernl of _th ol eif unb das.in SEQ_ | 4
Furt na? morHe SpRbhladtiRt Mot fioRkWisE diechiE, Sof iRt tsdiateddng g e

resi dues tq Ibl388%tionSABSS, and Ser966. Thus, inactivation of these

resi dues by chem cal nodification or by site-specific nutation 2s. can be
used to provide rFCthat will bind to lipid A but |acks serine protease
activity. Chemical nodifications to inaCtivate serine protease activity are
wel | -known in the art. Methods for introducing site-specific nutations into
any particul ar polypeptide are also well-known in the art. Colorinetric and

e e — - . _ S



30 described in detail in co-pending application 09J081, 767, the entire

di scl osure of which is hereby incorporated by reference. Thede€ya684ys are
appropriate for - t5 15 July 2004 WO 011 027289 PCT/ SG00/ 00162 screening
mutant fornms of rFC for serine protease activity. Assays for lipid A and
endot oxi WOMNA3T2Y is al so described in co-pending appli c§¥CWI Y31, 767
that can be used to ascertain that the serine protease-deficient nutant
retains the lipid Alendotoxin binding activity required if the protein is
to be used in _the present s invention. "Stri ngent on " for

y itions ) .
hybri di zat i on Figusetl%es £legten miGoa@ehs showjng PRmRiesal how e artimicsobiali ng
| ess tha %0 M ferably |l ess than 10% m smatch, nost preferably
0%to S%rbr#)gf%%ﬁ%g%%%a?y of such . - ,..... condi tions, using probes
of 50 bases OIFig#BA%w., SasHe gp@&tiagya@pmgsmégngime hetndiytit AdtivittedNalgliman fifd C,
an aqueous solution of 0.9 NaCl, 20% formam de at 42-45 C. The

condi t i orabbik erythencytescalod 4hyvare readed segarately wikle diffespet deses abyeptiglesent
and ot her,_vari abl e s known to the skill ractdti ) ary
wash”Sondbt TShaskER: Sha fosnpaPrieedhinafle ek sdsked athon"e R
NaCl at s Al dﬁgy@r lihbO i ani c
sol vent gﬁ}‘fé%@?’%r%féﬁogg‘&i (%5‘:/<ﬁgryi@hg was hmf)@{‘r?%?%eiéf&m%r e@ggg' ?%%M&

st ri ngenoye mirimatiy hdividlytic ap tk noneentratioms ofrit00 g/l efSlr, ISHd, apdrS3i zat i on

condition is at 42C in SO% formam de, 5x SSC, _ I x Denha}rdt's solution, 20 nM
phosphat eshouredenegligible haermstysigand SSaicausag @i onraeneolysis 400 ¢ia/ml.and

can' be.caranseataton O epite 3 i iise etk S 51288 ORRRi14°285 BB o
16. 6( LoOgigj;I}leaﬂig%nﬁ;-argj g%g(@nq)g/pmps(%or mani de) - (600/1) where | = the

| ength of the ri'd 1n base pairs. 2s A preferred washing condition is i m
1x SSC, 0.1% S88umathi Egaspleof 53A-geptide moupledeigarose CLIGH beadsdbayndvasithi ng

S 81 SHHPBE et b RO M et ) Bk dlRE
o 1o, o Bl Y gl 90 (€T AR Rl VR o o

SEQ I D NaC-Brsindebn thé ibdaas{otssendid Lnder thnght)@-referred versions of rFC
are those having the am no acid sequence of SEQ ID. NO 2 or SEQ iD. NO

4. 195 July Pigore W8 G\ tesk pf Shdiercaswitipns 062P$60 S3armantisieraltinibn beads

bj ect f treatment of bacterial ipfegti to | i pst asi s,
the rEC | Indg BareReds Bl eRagaa rieaath-aa T abadfnd b 68 BN G r  ac o
for the rauigdf gﬁdé'hréln%féf’}t 20T t@)t.'mmbaffe&%wﬁwgﬁeﬁ% with 50

adni ni stration’[§ known in'the art; the practitioner is referred,

exanpl e, tMMNICLr €BY Pifftentiomic strergthf 28 dnMnTris-HET (phh 6i8) were suppiéoanted y
limting of the invention, but preferred routes are intraperitoneal,

i nt r avenoMth diffgrenssopgentsations efi Nak!; excepfit the & exMpoins whighrontaines: i on

are preferably formul ated i armaceutical saline solutions such as 0.9%
sal i pc—?,g p!‘?&%‘f@?&ﬁéﬁgﬁ@%@&he and the |ike. The pol ypeptides can be
provided in |yeERpireii9ediriRiifloBE ShARRSEXSrEsAich bPFEC RIDAICHAZS g  The )
final concentration of the protein inthe fornulation 1 admnistered is

one that WUIRCEE (PHIUB2ACrEGRLER) land @) anel deCSHMPICBALTG265M; lareB Y rethe de

t herapeuti c agents are known to _be susceptible to degradati i
P crudegsupernatant. Arrows indicate tHe m?nunoreactwe recom man?%cpor C

proteins: 132 kDa fuli-length rFC, 90 kDa truncated rFCEE and 89 kDa truncated
25 rFCSN. The molecular weight markers (MW) are labeled in kDa.

Figure 20. SDS-PAGE analysis showing the protein profiles of the different
preparations of rFC: crude supernatant (lane 1); (NH4),SO4 precipitated sample
(lane 2); Biomax™-50 enriched rFC (lane 3); and Sephadex™ G-100 purified
sample (lane 4). Ten micrograms of each protein sample were loaded. Arrow

30 indicates the 132 kDa full-length rFC. The molecular weight markers (MW) are
labeled in kDa.
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t he body, usually due to the action of proteolytic enzynes. Thus, the rFC
adm ni stered according to the present invention m ght desi rgojuy 2604
derivatized to ~ s inhibit such degradation. For exanple, carboxy-termn nal
~am datiog, o({l ézz% protein is known in the art to inhibit degradati on by
prot ease¥Y PHEELA? in serum Particular derivations of pr @YUM npr ove
their resistance to degradation in vivo and nethods for acconplishing them
are well-known in the art. The dosage to be administered wilt of course be

aam i st at1 offOREr PORIaHY Ao iGuled Wesiond Rlite shan bndina! FeetanC b9 t e
routine ppgGidd @i Iu@lﬁﬁ%a A%‘?'@LST\EV. hﬁlggq_%?}e%lgjc{@@eﬁ .kg body wei ght

is acceptable; prefera dosage of 0.1to 3

mg/ kg, miNH,)p56i predipitated rFOE3r Bioataxdt-50. furifledFE; 4 GekBad&8es 108y be
adni ni stere%&lé&er. by bol us or !l:)fy infusion. The particular rate 2s .. of
admi ni st PHESH i 2 Biomps &R pisifigsiiCER; by BiareaxI®t50 purifeccfFQINe Forotein in

t he body i i Lpf! h rticular stru re of the
protern BHOPAtSnatofl HE0F 90 i, 6 Ao ddbagafpifbeliyfef e
phar macolgrip@isi Cs necessary to determne the precise rate and dosage of the
particular protein to be adm nistered is considered within the skit! of the
practitioner. Figyre@2A: dporopetithanefiects 0 50p 00 RRE 200 po totpEptoteiasofor

n caonbi nation with oil and water enul sions

;te CSHP: 23?‘}4?3%9;&{? gg%?’ﬁéd‘ééeggdg"iwPf§AM%¢t@fo@@nwe Activite.deashett/liven0/ 00162

0.01% ma HSS el Bt ' ot | ' ts. These

pr epar at %ﬂ%ﬁgacan Se'%gtﬁgffi@é‘té@%‘f@t"r gg?ﬁg?éd ag?ﬁﬁ 8%%%%%@“?‘%%@@{% Un of
the ski n>80%. Remdtarare the essandar 8.(HWithaat ingBpendatdixpetinRagydononas
aerugi nosa) or_cellulitis (against Staphlylococcus aureus). The rFC or

pol ypept i des 6AUreR28arCempetitive efedsiof 59, ¢08 madi200 wi Biomax™ i r

preparati i m.crohi.a reservatiyve ei ther alone or in conbination
Wi th con SRR B LES PR Rlel ARGt inpacspr by e ackuity: Behedr

bact eri aj| ! . |SOQI}40' o] I i . f.the

i nventi o#nggﬁgrafﬁﬁg}%st@rog}gettﬁgd n egt'i %@ﬂré@(@%?&éﬂ@?éﬁﬂﬁpft 0 be
consi der e0Ps.rRasulty avé théenearspeSd. dfttardetinbdapemdreexpehiredtd. s defined only

by the clainms follqw ng. Exanple 1' Purification of stable expressed and
secrdfed recofaUigss. é@‘P@@@%meeC%@WUthﬁrﬂfﬁClQﬂCiﬁﬁ of fghlengtiedFrGammhes

cur 1 ur oq e tEEPE P Lo B Aot iy A7 CAR PafioRG e 0 25C 1 1 a
huri di 1 erotenrsuraple! (rF€ B rRIEEY WagkhAte bpBIMEES. 3Pl MGttt ingol um The

medi um cont ai ni ng SSCrFCES was initially concentrated and desafted via 3
rounds ofl0QInG wes usedin tie canpetition 8ssaya Tha tpeftentagd campetitiorawadni con

irred cell Li - AFfin] h i ficati d
Genat ur | ARTPtEL AGFALRon vl hesbedkaro b ambelion hy 6F e, ReRUERIi i on
L0 a,87 lghatikY RicahS-+ Y45 thred iﬂgggé)fdéfﬁieip{gﬁ@ieﬁgs‘ge‘j that the 67 kDa

protein does not contain the car poly: . Thus this |arger

protein is |i Figuedde Interactive bredifd of AR Mimenbiliked I’\igﬁ A 764 BIACORE
Purificat i.on of SSCr FCES by Preparative |soelectric nbr ane

El ect r opAOT 88nsorTldgict A1 (1100 1@/ mi} was inmobdiaead toindihecsemsoli chipwehe i nitial |y
subj ecte 0 successive 2s ultrafiltration using a 100 kDa and 10 kDa

nol ecul a?e%%qcéﬁ? pﬁ‘%@fﬂ‘ Fampler were dﬂéﬁ'qcfi%ﬁ%”%@/éf‘a relalive respaness repgedagbdi um
was conc Ihd. e (AR Y t

i soel ect ?’?Eé oﬁ%gﬁ"ﬁ?? gg%gg@rqégggatl Vﬂﬂﬁﬁ%ﬁ%ﬁ%‘@gﬂg% %g’“d 3h

El ectasoploortheisentdigedmr repsesent tied Télativharspaase of Bibmari*-8h dnbieh&PCr FCES was

det erm nerf(:jC§l\(l) r?:%EE' alndaEFCAfcr:'es A set of four nmenbranes were made, wth pHs of
, , respectively, to immobilized lipid A. Arrows show the RU
due to regeneration with 0.1M NaOH. Inset shows the net percentage RU of rFC
and rFCEE to immobilized lipid A. The percentage RU of each protein sample was
calculated based on the relative RU of the protein sample and that of immobilized
30 lipid A. The net RUs of rFC and rFCEE were obtained after normalizing their

relative RUs with that of rFCSN.
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30 6.5, 7.0, 7.25, and 7.5. The concentration of acrylam do buffers used
for the nenbranes were cal cul ated based on information in R ghgt20D4 and

G affreda (17). _~s_ 15 July 2004 WO 011027289 PCTI SGOO' OD 162 The four
menbranes were assenbled in order, fromacidic to basic, to delimt five
chanber sSWEHMR'88npl e reservoir vessel was filled wth 30PGHSE0/00162
pyrogen-free water and pre-run at 4C at 4 Watts constant power (3000 V
limting, 20 mA maxi nun) for two hours. s After renoving the pre-run water,

the protein sanple s _placed in sanple reseryoir vessel corresponding to
t he chamber dgi Uﬁ?tzgg UgﬂsﬁFt‘?.“@StﬁH‘élgg‘?%.Ofﬁ?& PL8YT | urifieerdic: @ under

and ¢ he. O DRI S hel il Baciaa eed RTpbelindipd i BRgbsd o' "
schene r apdrs. apphaieridrasiiteras st efficaciots ragainst ke idakaniomiswhertedsaher at or Yy

t hroughout the course of approximately two years. The overall recovery of
SSCr FCES bartesionkptic ashivity pgpinish £agesrgitrgs deslired sapidly aftaiibbl e to its

t tabildt f d, by, t.he. f ' id .
el yar s ot FOeS PPReebshpiebiasioEO b RS AR Bl oA By Bhha B BHEE s
Cdentifi . sl i - )  S0E- Lvai ¢
:Z)r ggolph: fﬁag)gg?q% t ransfor %}gﬁ%@pﬁmﬁgﬁﬂ@g%ﬁgﬁt@ﬁefﬁrﬁi S scﬁgén(xlé?ﬁﬁogur e
1A. The \nagréficationdt Nceueglutidaticrewps seem ewthofFCSNo(Fig.e8@), wiHIbD 241 SAp{Fiy ent

nol ecul ar_ wei ght 01; N38 kDa (Figure iB). SSCrFCES in nediumrepresented >
90% of t BD)HA0-8p&e satine &g Bt ei n expression. When stable cell |ine was

el | co- spi nnet GUFaAZ TAE Pkl BAves O QYES Bufed Buatih SdhtBadkfe, o
The poeseamqe0@n RHAonWn DsdidRized) (RS-ehaRsiged rites PELHcUbBEGE of LPSt he easa)

of batch-continuous culture and purification. Mst significantly, SSCr FCES.
expr essedvitinFGHN dist sat ¢orfar protedioncefl micevagaingt dhe @ndatdxjc effedts of LPS.

Ex | . ELI SA-b Lipid A hi i A Pol "' 96-wel | | at
(Nﬁgg)e &ffqomaﬂéeﬁfé% G\S!P'{)flﬁ"%(@ll%&ggpgsé%' of \?a?/isgtrjg concen;Nreati gng gf
lipid A dilut i : aﬂbqn dt

i In(IC:):Jbat e Iovgrgﬁ%%rt% a ! ?g%m'{ae Sfcg’ﬁ‘grcghﬂlrﬁégﬁs@ﬁ@ﬁr@?egggl rat%ébg%% vvaghed

6 tinmes vgitén RO thelr qoerespaadingatart aod endBiininordad positofs Gasedivrehe 20 ao
and 0.01%thi nerosal ). Bl ocki ng‘( of unoccupied sites was_achieved using wash

d
sol ut i5on E&k2Aidaney(EQUADBHOT. o and fAolp Patentien JApE34) uAmincsagidequent | y,

emoved dfdp St dingen & SPQUT: NG HOVECEE T e B8Nt ons o

SSOr FCES ey sushl-LPURE (Fe(duhes RRbvaehdbtiRiosinking] shefS)at SuQRING §rper at ur e
for 2 houﬁr{?( Boung SSCr FS:ES Wag1 detected by se(!:]\gentei(sfa)f1 incullz()nat ?on W th

rabbi t andomainSIC2FGEE Jdendtedecondary Gohaictliresin bagtonld wildasushitlikef abbi t

ant i body jugated wt P (1:2000, dilution Dako) .. I ncubation with each
ant i body &% g?“@ﬂ?-a‘f%ﬂéﬁﬂo 'H@W&Q&%‘Sﬁ'ﬂ‘ﬁ%’%ﬁiﬁgisﬁﬁﬁﬁ ri bed
above,, I n f t | 00 tIl of peroxide substrate ARTS (Boehri nger
I\/annh%aol rr)a'tv?/ar}gotéjég@h.ta |%$g a mcrotiter plate reader, the absorbar --~ of ..
the sanpl es wasigdet Eg.mmt@din?bf49€)@mdﬂcéh ih Gacebeirasiferrdelforelid ta L PS~nm 1.0
The val ues were correlated to the amount of LPS bound and SSCrFCES present.
Quant i t at from wriceshaeba®.was achi eved from a standard curve derived by

i mmobi |'i zi ng kpown t of purifi.ed Cr S onto.a Maxjsorp.plate
Results from tﬁ@uﬁsg‘z%&)s%sﬁ @dKC?ﬂSﬁ)ﬁirgg%ég@%?%dpsb@cﬁbyﬁug" Fﬁf’f‘rgsi c
curve is 1 i M paYIYafel teins (18-21), SSCrFCES
has mul ti%ﬁeaﬂ‘?’ﬁ%%qugéﬂﬂs&ﬁgg#ﬁaﬁﬁﬁﬁs%@@s bi nds co-operatively to
lipid A wth aFiguné 8 dretactionfof omice B8 EPS$ethalitydby adrmihigtratinecfutf€s at
saturation (Figure 2B). Scatchard plots of the binding data are very
convex, iﬁmctslgedﬂfgbﬁﬁalpvm@lrﬁeﬁ@ﬂr@%el@sa FCES to lipid Ais highly

cooperative, being conparable to haenoglobin for 20 oxygen (22). This is
confirnmed by the slope of the line obtained fromplotting the data (Figure

2C) according to the HIIl's ggugFigpsdR@BIiONDECTABRYe a coefficient of 2. 2.
Table 1 presents a comparison between binding affinity for lipid A of Factor C-

derived sushi proteins and other LPS-binding proteins.
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Wi I e bactericidal/perneability-increasing protein (BPi) (18) was reported
to bind > 1 lipid A nolecule, it was not reported to exhibiiJupdfesativity
in binding. This honotropic cooperativity for binding to lipid Ais thus
novel and unique to SSCrFCES. 2s The presence of nultiple |ipid A binding
sites t P OYRIIR cooperativity assuredly confirmthe Lngy?ﬁﬁq’??é&dorrai n of
Factor C, as well as full-length factor C, to be the best candidate for .
renoval and detection of endotoxin in solution, and supports its use as an

s abi ity ¢ Totie oRREHs 4 BRREEA ol By Mk o ittt s 0. Tt !
Appl i cat 1aBrd¥R: a@RAtY&F s8I arkP ot |caﬁ§ni@_p@gg@@§ bih ket rhichsbirganisghsant age over

Li mulus Anti-LPS Binding Factor (LALF). - 15 July 2004 WO 01/027289
PCT/ S@0/ 001 6PatRe t¥ proyidesi indicgtors béLE&@rrwhrug,aaﬁth’SofarﬁZ@@tUUtﬁwtéa! in the

e il b o o SO bR sBRENE sPob by e
Nonet hel gse, baﬁaﬁggfef p%gﬁr?ﬁ%rt E?} PhmeBRLeY bnggtmm emgf’%own@w shGwEHIRe

" coagul at ron casc capa Ity 1's attributed to its honotropic

cooper at Cokfficiens —~ddweontsichisnestnbyf SIRAM§AEIhetrmtibersoftpeptigle, motesulies RSHi ndi ng
domai n. Exanple 3: Surface Plasnmon Resgnance ~SPRLst udies_on bjospecific
bi ndi ng kPhanoleculpctalven JLI phewaCipdar Bigheis, (C@@f\ﬂ&%ﬂf pgpLies. Grp- |

SSCr FCs i -1-GFP; ., k- P~ . N <R RLL - R-

Recogni ;J |SS IHCWIreSf |%§%O%%§%feﬁ§@?§mgﬁg$ g@%’f%@%&?&%%—ﬁﬁgﬁ' ele|ci)r%%)'{néiRn's and
tid i : ' ' d HPA

Bensor a0 PR b st 1] ed To & LA

sensan cmeptraReabdcob)0GEtsmb bh oP-induced idhutadian, €olung Yeshowscthe on. In
~all experinents, ~ s pyrogen-free PBS was used a e running huffer at a
Jfl ow r atd@@mt of PePF'ﬁg rﬁ\.eeav—@ O pavse ?@6’ %WW‘SP?!&&%&CEHCM?MFQE&SGSQ nt o
the fl ow | \a ' hi ndi o] seasur ed
as a tundi 6P orOBriEVF fipye hiseiBrbtoch s d PriglS FRPRCHR W

I NDi AT"" pdiptiBle e J0/nhiRbteartidforedinjectioh untedCs 7/BERSILmnA shoivsi cytotasicity so
injected to cause a shift in SPRin order to further confirm 20 that

SSCr FCES (pelhtysish @ssaysi-dfox S4=69: Eegenépentidal to tausedP%s lysisaytaloxidtyon was
injected for 5 mnutes., Siml.ar li.Dpi i .ndi ' ' ut
2o Rl ARGl RLSL BB SR P SR BB 4o
ng/ 100 U'(tnﬂéroﬁ%ﬁ%ﬁc&%?étiddmﬁédﬂdéqﬁat kifts 90% bepatbAd) bR MIGy (MEiRASe Of
N200 rel ative response unit: This represents a 92% 2s saturation of lipid
A. Subsednhibitoyy comjeatration offpeptide bratyinkibkDOAYs of bacteHBR. Ab) agai nst t he
poly-H s tag of SSCrFCES resulted in a further increase of relative
response unit. The binding of i NDIAT'" H s-HRP Ab further confirnms that
only SSCrFCES was bound ig@@' i i e es 3 B, 3C, and 3D
show SPR (i n response Urirjrgjz\?b%? ﬁ_ 6 ?tg@?%ﬁ%m%@wnt eractions

bet wegn SSCr FCRiyS Presen® invenBS@prévideseffitieng g SMrystesbmbdst Drotemnon
proteins, respectively, to the immobilized Iipid A on the biochip. Figure
3E -21  andpeplidestoogram-nagative hacterigiresdutoxioo 1BeseHBolecuies caarke wiasdi ng
interaction analysis.of four

sushi-1 aa®oagotherthings:for: O(a%)é%%r—)rlmec?ot%l,%%Ezer?\%toigxiﬁ,egrgt%-Csieezﬁsig ﬁ{érgﬁgu'tgcrs?m
(b) tracing and detection or localization of gram-negative bacteria via, for example,

the GFP component of SSCrfFCsushi-GFP fusion proteins; and (c) development of
25 LPS-specific affinity chromatography systems to purify endotoxin-contaminated
samples or biological fluids.
The present invention lies in part in methods for treating bacteremia using
proteins that bind to bacterial endotoxin as a therapeutic agent. A particularly
effective protein is a recombinant Factor C protein, or any portion thereof that

30  retains the biological activity of binding to lipid A.
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Exanpl e 4: SSCrFCES and synthetic peptides are potent anti-endotoxin

mol ecul es s (inhibition of endotoxin-induced LAL reaction TiseJuly pad4us
Kinetic-QCL is a quantitative, kinetic assay for the detection of '
gram negati ve bacterial endotoxin. This assay utilizes the initial part of
LAL endotWRi%0?%8ttion to activate an enzynme, which in tuPETSS0YALES
p-nitroaniline froma synthetic substrate, producing a yellow color. The
time required before the so appearance of a yellow color is inversely

proportional t e anount _of endot oxi n_present. Throughout the assay, the
absor bance at %@R%ﬁ{‘%ﬁdf%ﬁd%ﬁ Df8¥e'fe%fé£8m &?@Wé@‘gpﬁﬁgowqaé/@@m@si ng

the initi j e ! i me
required ?%?rﬁ %grdg%gor bsgﬁgéejd Cg)’?%%rgg@em@béggﬁaa%éﬁ ﬁ?ﬁé?&ﬁégﬁsgfy@q%
cal cul at efbtasdReadd (rarFCl)i has. beBhepro@loedhidolions iby-coapletatarschgtioyaenshtied i on i

s (ENCso) reflects the potency of SSCrFCES or the synthetic peptides; a |ow-
ENCSo i ndfysiemms. hlayveventthedresanbinvensiendgsides paitlyfin fhe develppienkalior oxi n

of S5 RcEbSystripebpetitvdRindinsgt ooty 5P kndbsitelicbr e rididion Sar or
in di sposgig 9%@ ashf dopedPngs dilution tubes (Bi oWittaker) 2o and
i ncubated at 37C for one hour. The reaction n xtures were each diluted 1000

fold with LAL Asagthe pratecsion oftiECdraio activationcaridsubgequantselfrpratentysis bye d
with Limulus. Kinetic- . e hundred pl, of e diluted, test m xture was
careful Iy m%&g%&fqt% "‘m%‘ H}%rrbﬁ)i"ieé&ét WOF‘E'OGF “éﬁé é’hﬁ@[ea&'f?f‘ of thee
mcrotitr at: QR ih h tdren >, 1

m nut es iﬁrcgb@e'ﬁggr ature@]éjdér:’t ?% bghﬁéﬁg’p éttﬁeg ggﬂé’gg{w&éﬁvhﬁﬁgend of
the pne-i hetshytincorppeatedtly réfebentle. dBasicathy hdishetiadauifokideUMeg SBi oredMSO XL

reagent was di spensed into the wells using an 8-channel nultipipettor. The{)
absor bancadded imsplytiens whighrarasised gluring sherpyriticationerpresseEveisgigaken or ed at

time intervals.of m nut.es aver peri_od. of _2_hour 5.second. aut om x
was act 1 vRTRaCy ortrEgPLaS B Ry BRe it ad Rttt recthR S ERERNEL ) s
activated d%lé?&@r@@taﬁ%ﬂo@%P&rit@d&@i@h%ﬂions?z 15 July 2004 WO 01/027289
PCT/ S0/ 00162 The high sensitivity of the assay allowed for very | ow

| evets of endocDNAs apprdpiatie farodxpidession indive pgesentlyisscrilred$yseard aanxben wi t h

SSCr FCES, 000-fold dilutjion was i ntroduced_to elimnate an otenti al
ST otls OIS CREeAPEERCi G HLamARORAS R rebaTearSpesra At AeBids | &

usually e ¢ 14 b D‘W@ i 1 C
concent raiglegl?lé'glgst% ﬁ%%f’%@ S%ﬁelbagﬁétl ﬁ}% gggﬁve vva3:( e§9{5‘§gﬁ%§m§6 _
Si gmaPl ot aeiaicseguence¢feSEQ D INDS: 2 @nded PARDNbsite ONKsdqlente va&sembieepse i n
reaction tinme was designated ENCsp. The nean val ues were obtained from3

i ndependertorejsempiete:cONA fragments enkeding $he Egdpr eof Jarhypleuhsideppaes ance
of a yell | or, {Reaction, j Time) is inversely proportional to the
amount of ?%'ﬂﬁﬂpaf;g ﬁygﬁ@@gﬁ?! t4§31 ow ENCsa i ndi cates hi gh potency of

endot Gyyi N neut rERAl4 | il Ghel ; f
S50 FAES that 1 oot e pmopria BHLSEI e et vari B GRARPIBULRILT 0L s
obt ai ned lmethod typicaldn ithe arte Rrodoction ofaFErid yebst Hosteettbhsystemeisent rat i on i)
of SSCrFCES (Figure 4). ENC5o of SSCrFCES was determned to be i s 0.069 t
0.014 p. Mdesgifskl igrefasegce ¢Hi Recpmbjeantdagkor G ppduced inbyepstésoupdda 12akcso of

Fespoct i varyne proteass bty Bl 3R ol Hhp (eitont daiiesdiible foteil ) |
required tirodgeddinlyeast isReill SREBHRTRHBGth Bbid-Kand €XaIB&HEbindihg ddd @l SO
indicates that SSCrFCES is a potent antipyrogeni c reconbinarit protein. 20
The _Eld\xsso ioduaimgagigtgtigg:ar.is. sPnrlsduaigegl; irE@mMyxeas& t?shmﬁtaggﬁt%m% izzztdes'\c/lrib?or E ﬁd
, .e.q,: S1=2.2S u 0, =0. o =1 p. =0. o or e
3?5? bfngé B 5P CorpRNGERE s PRt 2rRlcation ASIR7 1 63pmResarbiast 5ctauC 1 17
51 exci bi 1195uR¢ IFERGRUERRFLAESR0 BEMriRice PR bat30y - hosRelof sftBer 0

than two iia anbtiReRUItEBIR ihsdce calt hodi-Vdttorsystdn® stieherWre foPRroSIphIle cellde
anti-sepsis activities of SSCrFCES and svnthetic peptides: inhibition of

t he LPS-i riderpeadimgitl.s. Batent applications§9/08m, 767; 60 6 12thanth 09281 fifer al bl ood
nmononug| ear. cells |- PBVMC) .30 Durin ram 1ive bacterial septicaem a,

t he hiﬂ‘n c%r%@ﬁtq?eé@'legrp#r'etﬁ@ Pépﬁ(ﬁi@%ﬁﬂ?%Bgﬁ%ﬁQﬂ‘C{‘éﬁﬁﬁmﬁ-m e organ failure
syndronmes. These adverse effects are dependent on the generation of
endogenous nedi ators. A nultitude of nediators
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-23° 15 July 2004 WO 011 027289 PCT/ SG00/ 00162 have been inplicated,

i ncl udi ng arachi donic acid netabolites, PAF, cytokines suchS adyZBH4 a,

interferons, and various interleukins (e.g. IL-1, IL-8, etc.), reactive

. oxygen lLites, and conponents of the coagul ation c -3).
Consequgﬁ”il (?zﬁ%’e bi ol ogi cal potential of SSCrFCES to b?ﬁ(ﬁﬁgﬁo&%ﬁé@ ralize

LPS-stimul ated production of s cytokines in human pronononyel ocytic cell

line THP-1 and normal human PBMC were investigated. Results fromour in

vitro bindin f udi . ted.. . of i nhi bi tor
of the LPS ag{'fev%ﬁogﬁx'ﬁy%ﬁﬁ%bbé&'ég%B@%%E@?{rgﬂégggﬁ%ﬁh%@n%ﬁé measur ed
the abi |tekingl pSESHRSEERe pRofelhémidmaBENE! By ARCES) IthatBis hediet 3stainoTHP- 1 ~ 0
cells incubated with 25 ng/m and 100 ng/m of LPS in a serumfree system
cont ai niatidsy aumhesed as it S0Qr H.i N s4.0Reflssing CEBgum-R8,lendsatdxinilipiceAgr own i n

St ept or B0 @OEDY BRGRG I fesfuncated MOk tarhroacehi TRntae Gring.
Jo5: S L SIS (B AP ILFE Qo R e, et

by addi t26H380). a Mulaadat matielthgsstadies soggest timatdhe pbotabisl areymadd by e acet at e
{PMA, 0.3 ng/m in dinmethyl sulfoxide) to cell suspension to give a final
concent r BRMIGAS of theopretginlyipain Hiexcysteinesigh demain. esoedially; anainpasids 60-

PVA-t r ea I Lan r e i I | @t i - ,

er ot 1 1 16 1pffip susHDAGRRRY Bobidhy' PG Bl Yo' i h e sfiti Eipmin,

di fferenéé@t%ll%@hiﬂ@aéﬁs Q?BIROQtTﬁJs,Ca drﬁl’!@dhé\h@ At fé@f;tochésétﬁr@t!' HighHy by 25
ng/mM LPS or LPS pre incubated with various concentrations of SSCrFCES, the
%lual t w e afelciaion Gashick ican det, joined byhe randois aminosadich séquencaios ®ywithér serumfree
"RPM 1640 and j.ncubated at 37C. At ipdicated tines;, the culture nedi umwas
Dol 1 oot ORISR, i CXAECtR To bE SRR IT e BROCHPYtS PEssDE IVERHOS vor &
assayed usin u u i qdised venous
bl ooé dr awn 19 ﬁghb%?amvé’ ggﬁélyﬁgrmfﬁ?gaﬁ)@@%ﬁ%ﬁ{)na |g# ﬂdgl ng

Fi col | - Prendth Bhd)Brddeitad imbaeiovicussibfetted peothphigrsatt dell tinds,wossessek@ar cel | s
{PBMC). PBMC were wasf~ed with PBS and suspended at a cell density of 1.5 x
106 cel | pefinenproteaenctivibyof s @ictivitysia petivated b¥ @ndptaximenlinigs. bindingBNC wer e

!stn Fﬁﬁ ;te F‘B@%ta‘i%gi“];?@ﬁﬂéggga%@? pﬁ%'sé%gtﬂ&ty#fihé réégreorag’é?%m%sfegs%%escn bed
for -24 effé&sden @@&ﬂqg\/@s%fe@m&ﬁ%@6&&@&@/@@&@%&%& TaRls @ 1N
addition, the suppressi've effect of SSCrFCES on LPS-induced cytoki ne

rel ease pefeirad estboglimenltsiof thé preseat inveatiad, the%efinerproteaseadtivithof the f er ence

bet ween the test and control groups was subjected to Student's t-test. The
val ues wirleisdBedivRtRf, Eithsr 5@‘3'%\55@\?0'{ By E@%?Qdfbﬁéﬁbeeﬁ?m@%ﬁgpy'ﬁ‘m Als Figure

5 shows WM EHEII@ 5 pM of SSCrFCES potently inhibited >90%
LPS-i ndu%g@'%y@ﬁ-@gﬁbﬁ pgag'nd IL-8 in the presence of high |evel of
endotpxi n. At TRe postion of PScteoQfm hatdesitod eabaat constitukétheSBANECES i s

sufficient to conpletely prevent LPS-induced TNF-a production (Figure SA).

At 100ngPRoteasesdomainns @ppesimatehsiroadenke axish/ 60 tether@abery termEssnpar ed
to contr Figure 5t3). . ~ 0 [ ned n indicate that .1 £ SSCrLFCES
ef t oct 1 vahg PtETe RpribBked ash DIk 40P Tur PERLE tieRicubu i afing e
product i n%ﬁ? ; J i sence of high
endot oxi (rgﬂ?tle)évbe é.uu%gﬁ?gé}iah}ggﬁt&e{ﬁl?é%%e\gﬁ%@gf %gymgéﬁgo%égﬁ?’rg{@bns of LPS
(25 ng/ mMinaotigatidgidontiese residass by chidmisal modificationaorebyesit@nspecifie rutgtieat known
concentrations reported for LPS-induced cytokine production. On ~ s nolar

basi &5 sSenhersespdaupyide sFGshatorill bind kripid AaButdackmiering neotgase BRIV at
THEL 1 ool 19 e Higciicn e HRbne Pl Bka Qi erd WOl o

“has a nu t < foP fifeYspel AZiRt Skictiat han
pol ynyxi ﬁﬁggé,%gaﬂ?tﬁ% t’iogﬁ—‘zgt?(%drai%b ?é%lsgegigemtég%%%gr(g?%g b‘i ngi ng of LPS.

zo Puri f ipslypephde aRBMSowezleknoven irt thetarkt t he suppressi on of

" endot oxi n-i nduced, TNF-a a | L-8 secretion by SSCrFCES under, nar pal

physi ol ogi cal Cf@%n@trtsrmfp lypreseent gesaye £otherseRan Pé&% a&w&v ﬂ?c’)gg 8f€ onl y
0.1 pM of K -ahi ki ~BHFLSi t 10 ng/m
ps by s@ibetinuctai & Paloind GpplcREn 10 7% e sRyFaRARRReD i
(final corhiehty hereby.incudforabef by eefefemcaddhbs@assags afe appropdaterfor t he
suppressive effect of SSCrFCES was attenuated. It required 17 fold nore
SSCr FCES to suppress TNF-a and IL-8 secretion by 50/. A simlar effect of
human serum has al so been observed wi {#° ot her cationic anti-endotoxin
proteins such as LF-33 (24) and LALF (26). This is due to the interaction
of these factors with serumproteins that effectively reduce their
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WO 01/027289 rcT/scoo/ o0 i 62 greatly reduced, requiring only 4 fold nore
SSCr FCES for SO% inhibition (Figures 6A and 68). Results fidmlyR804n vitro
bi ndi ng studi es suggested that the 4 Factor C-based sushi peptides woul d be
potent inhibitors of the LPS-induced cytokine release by s nonocytes. To
test thiWOMBAI28?ion, we nmeasured the ability of S1, Sl ePCESGOYRY6LZ3, 1o

i nhibit hTNF-a production by THP-1 cells incubated with 10 ng/m of LPS in
a serumfree system containing various concentrations of peptides. As shown
in Figure 6C, both nodified peptides, Sl~ and S30, are nore potent

i nhi bi to$Cs'<,%Ef¢jn9mgtaab%rmmfthQif@rnS%(mesyO?aéﬁ@Ctt‘s% Aays Edipd Aand, as

V2 " So0 EOFBRpitfcio f e vl tRL AT Rineldd AfcAiY G908 LAY ¢)gPRaq, " 2
respect i geled X as@htan at U sERSpritdastydéiitRint endtant relsins Aielipiat

c~rtotoxic to eukaryotic cells i s In addition to high specific LPS

bi ndi ng, Afandob@an binding activityaeaniced i she greieist is tobefusediimthve presapbl i cat i on
to treat, Gamnegative bacterial septic shock, are their physicochem cal
prope? t i E¥€MHOByi o] ogi cal systens. Problems that often arise in aninal

experinments ak A ee For ARt ﬂf}lo hWA B, or a very
short hal f-1i f%@ﬁe?tﬁ]%b Cl rcrﬁsl g(tle rh?‘?;@%‘%ﬁ?'ﬁ@%?@?rp eV@éﬁbPTo assess these
f eat ur es hybsdizatiomofesdqueaterhHaiy leeEhdm 5Ydhmismatth, | preferaloly fessithabi | i ze

cultured cells. Two x 104 THP-1 nonocytes in 50 wvi of RPM 1640 were m xed
in a m cABth migmptchamoshpreferadly-0%e torSYermisaaith gExemalaty of suht ol d seri al

e o Bl WarT i BePBf 5o bele B fhab 2ok AR LSHURER, 6300 m 1
Cel | Tiot eNYET at 65 QUEaN aqGBEUSSIIIdrPHF (398 3¢ NaCP 200Fraaaitie W a2aslsied into

I
each well for 90 mn at 37C. [3-{4; s
5- di met hylhetdoaditiong will vBry B:coudind ko thet lnogiyofdhe Iprotee, {is-GuCicopteshang- 2H-t et r

[ MIS) i i d db { licall i I 1s i I d
For r nay aoURTAREDIGs s KoL el e PrecEionte Gy, HeRplan wabb fondfprsro,
det ecti or ; of @t ti f
col 11 yertaidiiia RARGOARETaNEmM AGREHE SEHon B 8. IM NIQ HEASLETICIrERT0R) 0
(100% wes5-8% PC avnekrinalt, B vdditiomof arlorganic sglvatFueh astfoimhamideain e

containing 0.2 % Tween-20 instead of nediumonly. This -26 15 July 2004
WO 014502 Mrash treffier il in@easptharstangrney Of Hae gendiion as koewe dn the ate
background, as, thgse | ] s.,.cquld . b ) C ol
representing (ﬁ’/é)f gri@&hb”@é%m%gjhmwg %gggb(;ﬁ %@%@F‘%”ﬁe'ﬁg‘ﬁﬁ%| y.
The LDso p@shardt S - i ) e gesPNyato yse
50% of the ce# gsfﬂﬁ%&gx%ﬁwwn@]@ﬁﬁ%ﬁd ?ﬂ 6t)é'i %Iﬁ%at e. |ﬁ;l‘ﬁ SCr FCES had

m ni mal €.1% 5DSNSalebhd pemperdtiiel conditions {eFuiyaleat &) thethytridizatioghest
concentration of 4 ng/m or 109 NN{%‘OPI 0% cel|l lysis was observed.
Conpar ed ondiignsAnplayes caebe calgyla |f0¥v5ﬁ§0 09 €88a¢%h 0.51 ng/m (29),

this glearly indicates that SSCrFCES is a non-toxic anti-endotoxin protein.
The s%’nt hetic peptides are non-cytotoxic. io .,, Examp(e 7:

Phar macoki neti c anal ysts =081 6% £6%f0g,fNaty) anga1{@aex-Cy- m ce 600 Ng of )

&
SSCr FCES was | abel ed wi'th bi'opi L n&An E’EO Mal ei m de Activat ed
Biotin (Pierce) according to Pﬁg(ﬁ?\ﬁ%act S’?e?&)solpnst ructions. The excess

bi oti n was, subsequently renoved vja ultrafiltration through M crocon-10

{M11iporwherals hﬁﬁ%@}é@gﬁ@ B&”H;l b3 M ven a single i.v. bolus

i njection of 2 14Qf L B | 1@ fqrom each

ofJ t h%g 3 mce gg”%‘%ﬁ@' dﬁ&ég‘r‘ v@?@ﬁbeﬁg EQE:% &é? ilo'g%q?@agﬁhggﬁmgn dt

i mredi at efgbonk k@Ap&itirel FolloWed émgbmﬂgﬁxs&ir@@dcgwwhem 1XS6CH0M%MBRS. The
an o]

m xture was resolved in a 12% SDS- PA el ectroblotted onto a PVDF
menbr ane. att A2ihamd 2x withg0.AnGSRYhA Ve 6BAtfooAS Wineeadrati42iCout as Zo descri bed

above except NeutrAvidi nT"' - nti body, (Pi erce) s. used. Exposure tine
for chenii uni nBeafemed V@@ﬂ@@t#ﬁ%&ﬂ%“@(‘ﬂéﬁééﬂeﬁi@gPf%}nf’eﬁ'ﬁ%ﬂ QTES S€on t he
Xray fil i ' it ' ; f

b1 ot i -1 apsBRoOANACAeS AR ARLIZE o BEleic Aa haSRARER LT e
progr agn f of SEQNIDNMO! 1 ?SEY. IDNEOY Siundet strirgenticanditiats. dMdsttmrefedd i s
Densitonetric scan reveal ed that significant anmounts_of circulatin

hal f - 1 i f eversis@fFEESre thaserhaving:tel amingagid seaseneroeaty. HatNQ: 2 6h %EG}- i ng
the first I@O g utes postinjection. NCOW, which provides an interactive
gr aphi cal nU ronnment for nonconpartnental analysis of pharmacokinetics
data by facilitating estinmation of the zero and first nonents of
concentration-tine data, was used for -awal ysis. The ~o cal cul ated cl earance

rate of biotin-labeled SSCrFCES in C57BL/6l mice is 4.7 m/mn (Figure 8).
The clearance rate is 2.7 fold slower than BPI. Therefore, a Iowerrdose T,?
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WO 011027289 PCT/ S&00/ 00162 ~ ' of SSCrFCES woul d be adequate to maintain
hi gh enough circulating |l evels to conpete with LBP for LPS15 BXdzdfi04 8:

SSCr FCES and synthetic peptides neutralize LPS-induced lethality in mice s
The ant i in potency of SSCrFCES was investigated | /B8] mce.

M ce ar é”@ﬁy}g?{é’%ﬁ y resistant to endotoxin. However, the %@@%} y of mce
to endot oxi n can be enhanced > 1,000-fold by co-injection with a
liver-specific inhibitor, galactosam ne (31). In our study, intraperitoneal

(i.p.) injecty . , f . i..0585: t her, 5 nmg of
gal act osam ne# 'Q%F%F'Bgéé)ﬁr?'a&%mr [Ja[g‘gﬁ}t h€§%%&?ﬁd'{'}§gﬁgﬁégmly 10010
| et hal i t yhdube b8ctéflo&asi, 't/ Fé ié"fd?rﬁ‘\dmé@With7pﬂb?H{a§eut}é%H%9éée[ﬁﬁtﬁléem rations
of SSCrFCES (1, 2, and 4 NM and synthetic peptides (25 and 75 fig) were
i nj ect edcamiersaapproprate foi the. fputehobadyhinistriation erormitationnoft palypdptides fop.
injection,of .the LPS.galactosanine mxture. Lethality was_observed over 3
days. af + BTN awin 86 pi B prpclicien B tehgesd YohexeBRniS t he

Kapl apn- Mgd ( tiatio ATYE it J i gure
6A the THYSTEE70, TTRUCRET of Minatign s AT AT i ae el 20
i nj ect edbut prefdPedrigutes ber intrbperitopeal] imtr@eenaus, ahd tlScallddphiaistratiosent r at i ons
of SSCrFCES of 2 and. 4 NM conferred 90% and 100% protection, respectively.
zo A prot ect i VBe pgptginsrfosagministeation are peefgrafly fagmulated in Bhammaceyicat i s t hus

350r Pees s BUUBRELRZED o aiiE, AEhahae TR ed I TRIAR M dher ou”
through ipbRpBptidesadan e piovaraas iphMBed forlrl ahdl rétoRBtiteted &r LPS, whi ch

consequentl'y reduces the secretion of cytokines |ike TNF-o and IL-8. Figure
9B shows administsatjionsThe finallcgBentratiom bethecprotdn iU formutationon, wher eas at

75 , S3 I effi ' i ving . 100% tectjon. i nst LPS-induced
Coxt o1ty SORBRISTE) & O Ao e IopraS A S RO RABHSP 9 deRgitRahaat. of ~

di cati ; . . . POt
pent | dosi pr ot EYDEREAE FRratiicRlgefi ste (PN LR, ustobitle &8 05BN 1
t herapy, thebbdpeapuatiedustethd actdatof Proteslytie eakymendriuspthecrfG eri a,

including potent antimcrobial -28 15 July 2004 WD 01/027289
PCTI SG00/a0piwistesed ageording e theprgsgat ingerfdoromight desisehly beiderivgtizestt®, | ow

toxicity,. | henol vt | tivity. il i ial -

pept | dee Bk sp e oS ERaYo FoPSyeley coilins TrBhaiaantll BERELORA &5 opi o
(36), anqqiihinhé %?t)tohﬂﬁiﬁit%ﬁfhdaﬁ@@ by §lotchSey SeSEMtAaM satim! P&rtiebIgy
mentioned attributes. Thus, the search for new, nore powerful and yet safe
s anti m alesivatidnspefprotkins wamprovethejraesistance to Hegradatiapruvive aadnmament ar i um
Furth | ysi f the, hi tid howed .t hemto h I totoxicit
and to baNeRoaB fer aCOMPliRNEY it ars WRLKAPWAA B B0 ( See Exampl es 4, 5, and
6 ab . Thi i i ;

anti i of obi al ENGgE ¥ pRiEEKERr Wil 6 RSP P B plticuly

sept i@ shieals o wFC admiristetddand theatouendf adminBtiition. Failtingicf ddsagad eri zed by
a . drastic fall in blood pressure, cardiovascular collapse, and nultiple

‘of gan f ai tonsideresbyithia thaskil of $he eatieeqractisionsr. Adesagerdthiodhe snge0-8lyear
in the U one, JThe septic shock,conditiqn (38, 39) aften or. S nore
conpl 1 cattPoh o bt WElEn: & Sotapieole? ortibialy (e aso TALEWRIEHRE, "or “Les
is rel eas i,.ﬁq,q's' MatoN T J blemis
especi al |@ﬂ8§)§ﬁgﬁfmfé':% i P,Smgﬁwgﬁéﬁgy?%tlﬁ@@?%%,m ia[?dﬁllgﬁig)'

i mruno- conpr onbesed ay be tdministeredeittsee iy bohvent by infesionnlie partisulaovate and

hi therto unsurpassed antim crobi al action of Factor C sushi peptides

agai nat- cofi adraipistriation ik be getermingd prytly by dhe Ratflibri ghtherroteia i thebedies are

ot ency | W BE e E86 b9 the PARIIBE slbir b REPERPh A AL h UL
- bact er i UMt SdMhidtFRAtioRO AEsbsEiehB6t sHarfrachihétifisGleebisaly &8 Heefmitle the
SSCr FCES, SSCr FCsushi - G-P proteins and synthetic peptides (e.g., SI, Slo,

S3, S3a, predisk rpEmnididesage of tberpadidulay prateindbi becadininisteredds consiterad { MBC90)
“assays, show that these reconbi nant proteins and synthetic peptides have
potent anWft quhgbﬁkﬁl‘%égﬁimqt'it@@?r-Anti m crobial activity is expressly is

el oabmat o1 poTaPPcal ARG, AL O LR o A R RS P e

and. pept i (k¥®) in combination with oil and water emulsions at a final concentration of <
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is not limted to only these three species of bacteria. Peptides of 34

am no acids were synthesized based on the sequence of two tehilpa80bf Fact or
C. sushi 1 and sushi 3, as well as their corresponding nutants (SUShI 30 lo
and sushwq’% \ﬁFre found to harbour strong anti m crobi ai (Lé,

Col l ectiv al'lT four peptides (naned S1, Slo, S3, and §3c§)9§ rmnstrat ed
except i onal I y effective -29 15 July 2004 WO 01/027289 PCT/ SG00/ 00162 °
bactericidal activity against gram negatl ve bacteria, represented by
Pseudorn A ; ues of
t he pept I@Qﬁ %Sérweg%g g?ﬁg ft%rmnggcgﬁaq)ggeérm e ort@(?Q ﬁ‘ggﬁlsﬁéé?eaﬁg%%ﬁéﬁé

Vi abl e baah GEIa@pu@d forrtechtamat byaiBedbadtedsl Iﬁfestmm ofithesskim fonirstaricef al | y
eradicated within 30-40 .m nutes. These peptides were m ninmally_ henol ytic

agai nst [58€andagbhBumn mmmwﬁw@@w@@sq@wmﬁ) Qorriishby @agam% of ~ 100

~g/m (2 whi f centration.’
These fi %ﬁ’%&loﬁ%‘?é '%{‘F’g ﬁ'ﬁg ﬁﬁgfb(?&ﬁgﬂ Q% {'fl‘fﬂ:’ C%E‘Lﬂ@/ bé@%@ﬂlf t he sushi
| 0 pgpt idemelitl &kid) dr halPraparatibas as hﬁ%‘i@ﬂ@tapﬁre?é@ﬁﬁ%m efthert SIbAE OF AYS.

Ot her “sushi peptidé derivatives (S4, S5) were al so found to have variabl e
ant i m cr aomdinationiwith cesveritiooa, preservativess ti0 prevent oy cortrolihe\gagwidt ofexanpl e,
and the present |nvent on shoul d not be deened to be Iimted to only these
repr esent e\y@, Of‘ist strains cultured on Mieller-H nton agar (MA,

Becton Di ckin égf\?é broth
(M—IB, Bect on gﬂgkl nson,g ?J%H))M % ?%d‘vm}{% b\%gcr’ﬂnﬂlﬁ%ﬁ?@tmg n&gﬁlg%i&%e

I ncubat orin¢dvitidal THES dxamiplesiare ot ¢ e@befdonsméml Ixmltilﬁé\)ofame 8G&spea gfitheOver ni ght
broth cultures were diluted to ﬂ ve a final cell density of 105 col ony

f or mi Wg unvention whidhus definedeslyHantiecdaimsciolowingr s of the bacteri al s
suspensi on was di spensed into sterile polypropylene 8-strip PCR tubes *n)
(Quality Zo Scientific Plastics, USA). Eleven mcroliters of serially

di | uted sﬁ%glgqp,ﬁ%ﬁ&tuéﬁggbﬁﬁw ExfirbBfld &RNs&RElRY feRBmbiar SSrECEYIM |

wer e then €S were constituted at 10 tinmes the required
test concentr ﬁtabl&scellmr&s(ﬁtf%msmmﬂa ﬁlcldmeﬂexﬂres@mlchBGrECESr(Uﬁmat@mn n
(BSA). Positive contrals were cultures mggout t est t| d@és Uni nocul at ed

MHB was uderlicaion diga 0926410} were muﬂ tuyred dn &gl Eprassion
I 4 h h the PCR-tub
hel a 14 roecthelf FHalifed B4R RE @h"ﬁ%@%c&%@f@u I:“obmé were
det er m negh)Purificatisi bf SSCERCESPUING @EIAL@\] ca)-h(_mrkl I1ing efficiency for the
four sushi peptides were calculate ased on standard drop-count nethod.
Al four pept i themestiymgintais®g %&@rFSEé)wadnmwmnwtéaﬁed@&@t@saEe@wa
t t f <0,03- l i | t
L e L T
MBCSO det I i i Th
e mﬂlgaf—‘@ inty!c I&Bﬁua%é;‘?g@%%gﬁﬁﬁ%ﬁmﬂ% d‘ewafﬁndg(g%rﬁl}%r% ibddedThe

MBCgo for 't es wWer e: or SI; (16 nM

for Seb; a@&)&)a)gr‘otém{@‘ intdrestoin sdditisndo@ @5 kPagiroteirf.6 Vedtprnf biot SodysiThese
MBCgo val ues are unsurpassed by any known antim crobi al B@Ptl des r orted . )

f2 og Sg s Hgitwmm theey K@E@Eﬂtﬁmd@%ﬂmf}t@ﬂ the carboxyt pply-fi ; £l AECG
7 i 1 T
anti mi or obmafarar:Peaeintic aReide W narfndtie pffosuB B0 YK Fesid, e3“L§ their

exception QbR HHSAFLEY by Pragarafige Iﬁdééatn@wmmnb@é@ro résig. © 30
clinical isorates and a control sftrarn o aer ugi nosa 853. The

resi stance pat Tgpiaalby, 2~tnter$lefseorsdmmedsn@umaverboelﬁaﬂ‘ppubﬁetedatol eCessivehe

ermar iRabl AT HsaI 4,480 Bpaaniond KBaamalgeuar pesgsLbaT i Wis Helfican
system (Millipore). The medium was concentrated seven-fold. The‘ennched
SSCrFCES was purified to isoelectric homogeneity using Preparative Isoelectric
Membrane Electrophoresis (Hoefer IsoPrime™, Pharmacia). The pl of the SSCrFCES

was determined to be 7.1 at 4°C. A set of four membranes were made, with pHs of
30 6.5,7.0,7.25, and 7.5. The concentration of acrylamido buffers used for the
membranes were calculated based on information in Righetti and Giaffreda (17).
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for the peptides are unsurpassed by any known antibiotics of netabolite or
peptide origin. Conparatively, sushi peptides are 1-3 ordens Jafy 208gni t ude
nore effective ~ s against P. aerugi nosa than are other reported

. antim crobi al tides. Omng to their high affinity for LPS, the sushi
pept i desWHr#A gexert anti - Pseudononas ef fect through RCISGIPOME20f t he
LPS-1 anel | ar organi zation. Although, the peptides are targeted at the
conserved |lipid A domain, different MBCs were observed over the 30 clinical
i sol at es

due, tq.differential bi f the
bopt | des TEBUS MEniBianes Were, SpBbief i orisTe B A doftsitdo deliml e
Pseudono i i fer i es
of the SLURTESES, Fach SiMBle EomyBR essel it ARR Gtk 0 'ﬁ"ﬁf BV“@“‘Q‘&%%% of
t he presamd mppunat4°Grat. 4 Waktsldonktang poatee (300MY Imbngﬂmm niandmutt)efolvBC
‘test above, with different Zs contact tinme of peptides with the bacteria
arrest ed HP #lar intervals and plated for col ony count. An initial

densi ty of 10g, lé?[‘ﬁg i j i xhi bi t
rapi d *bact er i C|f§a%§q€t |I % : srulﬁs‘gor?g’ %‘1‘% @E&W? sér“@[ (iggﬁéssgo lg

ef f ect i vaetdiobinpesiel copraspondivg td tiencedrhbet deimhmed DprBmoaritDVlQ@tTt@él on,
we proceeded to investigate the 30 killing tine for the sushi peptides. At

0. 06 ~. g/lspPriragiwdsocondyietad ured,eretbmsemjcqmgmsmot Br%daysrwmhpggdemannal 30
t des, total | d tial cell
2004 v s B8 Bbe BB es et i sth BeblL vEanazEd on Ailgh pes 13

and 14). i p’b?@e iRt
short | ag p%gggEgn doueﬁ?é;[;étl nedrﬁﬁ%r@ Héaéarfggﬁ%%act epmdi@qiéactl on |s an

ext r ercel ylabmrpurwathtodgmouotheem&se af | gpproimately itwbeaaran Theatvealcreconeyr or
in vital %ans Li ke cor nea (contact |ens contamnation in_the eye), lung s

{in cysti® GFeES Hnding, garaclyds pgate Pl dhisHs aftobuiptile & its exieme
concentraétégp n(?(?r&g%%g/t%roré#é CéLb?@ |9§|ﬁh{3$§5ﬁd¥\ere able to eradicate 90%

of vi abl |ncub ion I'gut'e 13). Conplete

er adi catlm;\hg|y§§—,s¢frtﬁd gueified BICPCESRI n the first two generations of
bacteria which reduces the possibility of mutation. Thus, this rapid
killing rate rBuudistritadionef tbamo@imptgasﬁd@mﬂe;d dsing ChemileminesseshWestern

it ;fﬁsﬁﬂiﬁeecﬁﬁwn@ﬁ@n%@ﬁ.oEfJére Arcels bantformet ith b FroEnalk ViR o
ul 1t o] oFbRn 16! {A, O ieARes{arHOIATRvEAIBY the pRUERLE GP Akt g 8AL 0

evade sushi pepti recogni tion wever evel ope
acquired ammremtamoeacummwmgﬂueofpf:@sIdeE(GlgLfreslBDreSSCrmm m‘edmnms are
allowed to mutate i s at sub-Ilethal peptide concentrations. %ure(}ﬁ? shows

el ectron FBREREGERDRs90% Qfstthﬁ‘éﬂ%QQW'QB%PW‘Fl%P@%ﬁW phenstakle llant

oryhr ocy e REE Bl R dekiynfifed tndoin Sl nyBRomiZiTHd: #edORY
pepti des. gEie Hikharataskes tﬁﬂ;kél%!édvled?@ﬁladﬂss@l?@%wéfs' dchiswed nge,

_transferred to Zo sterije rosilicate tube and centrifuged at 1200 g for S
mJnut es -at 4C. Tﬁmeresmee mﬁSSﬁrFGES:lnmemgﬂmmmaﬂm«nctbuesoattmweestoathe ease
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30 and 0.01% thimerosal). Blocking of unoccupied sites was achieved using wash
solution containing 0.2% BSA for 1 hour at room temperature. Subsequently,
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positive control wth 100 ~cl of 0.4%erythrocyte |ysed inlsgely2o@den-X 100
was taken as 100%lysis. The negative control was the erythrocytes in PFS

al one, which gave minima! lysis. This was taken as 0% Figure 16 shows that ,
sushi peMAYLLB2ve | ow henol ytic activity. This is cruciB3M040
applicability of an antim crobial agent for therapeutic use in humans and
animal s. Even at concentrations of 100 yg/m (25 ~M, up to 400-3333 fold
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was test eghnedntratidid ofeSSCHFTESGYE@Salloed! toSinfRa®: wmﬁ%ﬁhaqw@n attresmoept I des
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showi ng henol ytic Lyt beI 0 Thus I I, t S epti des
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conferg cr r
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deocychoi data (fpee 2C)taccording ¢o the Hilksrequationf (23)ywhichggaveua coefScientiof 2e2. bk
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ei ther LAL kinetic- kit (Bi owittaker) or spectrofluorinetry, depending

of th&Sstype of Thesprgeﬂzrma @"rmult@de lipid Aibiadling sitesdbat shewed td@eper@mylty of
b d LPS t ] owt h Iy t he, det
(S5 2o ) B OO s G
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chr omat ography al’so denonst rate se c roma graphy ‘using 0

m of 0.5 suppoits itk UsSeldsars ahtiHendotdximthdird peutint Chopdratige bintieg algsi n
suspension was rotated for_3 h at roomtenperature, briefly spun at 1000 zs

rpm for 1 GaNkituted to&ackonérnabibin tokelectetapicogiam lavel gﬁsodaﬁwﬁr’f d4S Patent

m nut T, an t d f.0 T

cpect 107 1 JoREH NBEbOTRATAEA eSS 5 A Byl bR B adecor e Bl
beads seerpgtngps Bifdihg PaEDE ¢0Mg)M croscope. The optimal binding of LPS to
S3a was tested under different pH conditions ~o and ionic strengths.

Bi ndi ng decreases with increase in ionic strength, and increases with
increase in pH (Figure 18}. Thus, the bé%f condition for bindi ng of LPS to
the -34 15 July 2004 WO O1l 027289 PCT/ S@0/ 00162 af Fni ty resin is basic
and iow ionic strength conditions. The optimal condition is




expected to.vary with different protein solutions. PuriFed SSCrFCsushi - GFP
proteins can also be chenically-linked to activated resinslviwdy26e4 r
‘Ctermnus GFP region, to allow N-term nal LPS-binding donain to be s

. exposed for capturing endotoxin when an LPS-contam nated i r

bi ol ogi c‘ﬁ?“f’f’ﬁgﬂ’ i s passed through the resin. Exanple 12?8@|S§%§({]|6%n of rFC
in P. ,oastoris In this study, the cloned Factor C cDNA of the Singapore
hor seshoe crab, i o Carcinoscorpius rotundicauda ( 10 ), was expressed in a

found o | aokrRelBRcetyely MEeyBRRlR) oot CRghd drbergR 98 occ v
endor oxi Gl el BBty A HhtrcHBIIONS b FAeTr2 e GAGKIT thus  abl e to

tnd
bind free or bound LPS. | eti on proteins rFCEE an N containing the 5
and 3' r sighiicantly eeghecing the gmount phfreeLPE. vikonetheless,i Fastqsr© isucapabimal

: d f lipid A hinding actjvity. f fully .f [ I
et e FSORHBIP R ) BRI o DA RERRS0E st Saviob  SRebBl
dot oxi Be bi ndi . ) " L )
‘ce]ﬂaf)i )e(llt ?(\)/glsanlcq qa(ﬁﬂ??t?%{%éﬁg%ﬂf{i%ﬁ%ﬂn ?trqg assa§§. X SI\/ib{rt‘éet\r’i?zgl('f."é‘)’gylzlal’nlgbe gI\/%St hods
20 (1) Ghastingdenwivd Buffers Al gl assware was rendered pyrogen-free by

baking at 200 C for 4 h. Buffers were prepared using pyrogen-free water
(Baxter) and autoclaved at 12iC for 2 h. Sterile disposable plasticware was

used whenexsr eSS bl o L1ER, RASRATE (CPR)SATs ARRRSRLITCIMAGIRA Y 3%
Rl Aoy R e 7 L

constlfuc E] tj | EE, and pPI C9/ Cr FC26SN (10, 12, 75)
-- were used fRacogniioptafidipid Adbydheahovenampdiseoztad recoarbingaf] proteins apd

pastoris containing oply the parent -3s . .15 Jul)( 004 V\DOIO% 89

PCT/ Scoo/RSHEES eBihsromBRHLEEY SUAcare R bipredainstries < FN5Ohs
the full- s i f 3.4
- toget KD WPLR 1P AT S (IGRIARES NS BiRMEE o BTAR sl M Wi T

pHI LO2/ Cr(PRairkécispatcrdiag ttheh@ niardfadurdrsaipectficatiomnin iall @xpedohentsym Cr FC21
cDNA. This construct contains s the 762 am no-acid fragnment enconpassing

t he hdavypysegenfiee RESPeps usedas the runaing bedesebiflevwnraigidldladi@im. The

& FC26 ( GonBan HRAAHE SRRSO ad wiBatPo it i W <Hf TR FLtfen:
in-frane c@gﬁirﬂ%wa&hé%miﬁé rédRONBEMES Measitteddsad Furitibl ofitiine aFlletvie

si gnal . C26SN cont ai ns” sequence simlar to the ~o correspondi ng fragment

i n Cr FC2linjettipn of ISSErFGES a solutien ofl INDHS M HisProbaThHRY antibagiy: diluted in PB
LPS- bi ndi ' d t heref f ul ti trol i
[PS. bi ni WACLRAIS! VRS IHGIGrrir L Eowakc SATC ot ) hedey 28 ntfip e o
HI LD2{ Cr - O F , d
PRCSNES 1 ohESprrritss bABS MBI Fofreeher ict, 100 i GENAOHhsol orwagy

cl ones of injadedPerG FfiRlites pISitlaY IGid GbiRBingrahahiONaSTaERd Gt withwel | as the
negative control, pH LD2/151 were grown overni ght in shake flasks at 300

kpm and 38%CiFEsashi-GiBfugianpieteidsi um cont ai ni ng 1. 34% yeast nitrogen base
Difco), i%glycerol, and 4 1.O: 5% bi gtjn. 2 t .t & -

Growt b { coeos. BoBfe 3 FBoyE szt Disttion & 40t nd/fofu oP SRS Bitfabliznd
Por 10 i : BN . _a>€ vy 0%
yeast it I B b R U e et et on

was casri satumtioraof IRCAL Butequenthyinjedtior lof antibody NDIAST &is-URP Ab)
centrifugation at Pr e‘%gr ation r EC sanpl es

from recoﬁ%'ﬁ%ﬁhey{gﬂg‘%?%{%g@é%@f%%ggdg%% i@f“@“ PErEgrs Pﬁi’)‘f‘é@"%y 10
cycles of NeAULL 7@l el ShafigGH INDIA™ His-HRP Ab further confirms that only
SSCrFCES was bound to the immobilized lipid A.
Figures 3 B, 3C, and 3D show SPR (in response units) of the realtime binding
30  interactions between SSCrFCsushi-1,2,3, SSCrFCsushi-1, and SSCrfFCsushi-3-GFP

fusion proteins, respectively, to the immobilized lipid A on the biochip. Figure 3E



Bi oNeb) at 200 psi using purified N2. Soluble and insoluble fractions were
separated by centrifugation at 13,200 x g for 12 mn. The s\pRin20@GNt

cont ai ning soluble proteins was partially purified by amoni um sul fate
preci pit i()OR/ giz 20% - 36 15 July 2004 WO 01/ D27289 PCT/ S0/ 00162
saturati o Pal§*P8%uspended in 50 M Tris-C buffer, pH 8. PEISGH e was
desal ted through a SephadexT"' G 25 column (Pharmacia) equilibrated in the
same buffer. In a separate preparation, the crude yeast supernatant was

subj ect ed &8 ultrafiltration through a Bi onaxT"'-50 SM | | i pore) menbrane.
The Bi oma®TOWs Hoe saprhindieg intecackiod analysieel fnurieaeples obswmsheticpeptidas

t hrough a Terictia 11 Ii m Pharmacia). Total protein was
nmeasur ed géﬁgﬁﬁf’ﬁ‘r%“%‘fslagﬁq E‘%mr?(qg%%tgrn Anal ysis of rFC Protein ~a rFC
sanpl es were el ectrophoresed on denaturing 10% SDS- pol yacryl am de gel (63)
and el ectroblotted onto | mobiionT"' PVDF nenbrane. The respective rFC was

i munol oc &Example iy SSGEQESanthsynth peptidasrareatent anti-endatoxor moleoulaws: y
ant i body gimdibiticruef eadotoxin-indubed LAL adactionper oxi dase- conj ugat ed secondary
goat anti - r abbiTheaimuheKinbReRTL iv i qeantitaiVed kincticnaBEY ket theribtERh 86
substrate. is (6) LPS-Bindi ng%say %\% rFC LPS from E&col i 055: B5 (Si gna)
was recon&rameiegative bactagial endotexin. dTpis esphoutilizasithe dnitiaf patnoELAtol i K12,

Doe b nar eouaibiPeichoh 58 skt e eaminle MR a1 twlheldists g asandiBadrom
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2 kal e Asciate R ottt (o8 the o siomeRTerdR o S Wl ¥pako)
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activity, jhéieate Rt hﬁg;%dgﬁﬁ(wﬁpt@ﬁ},} ored by neasuring the reduced

I Vi CAL i uor i

enzymatic activity of in a netric assay. M xtures of 100 yl each
of increasing drieflgn2s at i06eadotoxirPSolotion EAM®S, i AcHN 055 :B6Pat 200 EF e vime f er
(50 MM Tris. Hé;;&B}H 8, containing 0.1 M NaCl and 0.01 Ms CaC (25} wer e

i ncubat ed T¥Xe 8n egual volpmg i 2PEFCED at 1Ntain svseriesaeliddold slilsiens in xt ur e

The roact o saaeiiateh i isFPeaubRicaftrobldidse it Tohks (o oaiitagen” "
prot ocal (Hiw)invatsatéalat 3ed forTdre hbow OTNE deddtidnasifdiiies wat ebehRiluedd 20004

fluorimetric substrate N-t-Boc-Val-Pro-Arg-7-am do-4-nethyl coumarin (Si gna)
~o0 and i ndolshwitd hAktreagenti wateso Tierendntiexin @gtivity wasdben guanifiedwithyLirtudus

eyt couriPic oL, YnSbhRbae AFiE ARl EP IR N ETU bsrdReSBinte.

Spect r onet {(id-J! hEiR- W abhi i 8

em ssi on atpégg?'r n';{df ?3@ "%ldﬁcﬁﬁﬁ%aqdrﬁgbaﬁgﬁgbgg?ﬁ%%%%{%gdﬁg? |&BQNaS
| mobi | i zetehipyedinublated forA> 16 miihetdsiindi tegnpendterecbhtrolied ELISAeplatd-feRied.
i mmobilized lipid A were nonitored using the Bl ACORE XT"' bi osensor

( Phar miici dNeardheanyd. of the meAncbation periaga 400 14 iof freshiy: iecerstifutadalinetic-QCL

hydr ophobi t | iLmobilization of liga ecul es.
Thirty m C@gé?ﬁé@?&sﬂ?fxgﬁmﬁ%@gé 9&95 E‘g 5')%rﬂn M@W%H’qqﬂ}%rgﬁ rEf’ach sensor
chip to f cdtiBotbdricaadosuihasiachi IRSF the mierGtitrk pRE WwaAR 20
t FCEE and rFCSN, each' at 1 nga/cm wer e ienj eé?ﬂgé gﬁ?o P, 1 }Jrﬁn&%&?oértﬁgn% n
over the intervals of 5 minutes over a period of 2 hours. A 5 second automix was activated

prior to reading. In the Limulus Kinetic-QCL, the assay was activated by 0.005 EU/ml

30  of endotoxin.
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| igand surface. After each irijection of the reconbinant protein sanples,
the lipid Aligand surface was regenerated using 0.1 M NaCH Juth@004
11 gand-binding was neasured in relative response units (RU for each

- sanple, and calculated fromthe difference in RU at the baseline, viz.

before iKPAYIYZH of sanple, and final 2s experimental reBEFRGOYVONE after

sanple injection and a 2-m n wash. The percentage bi ndi ng was thus
determ ned. B. Results and D scussion Nebulization of P. pastoris clones

| d | d bi gacti FC. - 15 Juyl 2004 /027289

baT! Senor 0016 ShadTl seay el i6rpSsak SIBWRR foravelod el gt Fpdgtoxin to be
CT/ SG00/ 00162V S : . drYTRE RO

Sorubl o Petedfedt’ Faul] ifcibafion dieridot o vl SSCrFCES; ¥3008-RfdiRIidRAas

respect i wetroducBddo elifjinatécamyapatential effects obdedSSCEGESwT thedtlAL, emsime | zat i on
~enhanced the breakage efficiency of P, pastoris Furfhernore, s the rFC was
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¢ ti VSIS, . e 2 L _ L ¢
- pr obomths RRPL R c@Relfialiof B R 8sCine, NG AU Bk Mefvaldeld 2"
wher e i nspaifpiet bi§ thedohcertatnl cdriddpondingtotoestrakitive drbasteinaiegetitrs (
12). Detergentsolubilization, in particular, with Triton X-100 has been

repor t ed tinte walidestgnated BNCG. ~The piean vajues werdbteged fremhiingdegeadenthown
that SDS at > 0.5 % also inhibifis the activity of Factor C. in CAIl.
Renoval en ‘ng potassium chloride {69) restores the LPS binding
activity of s Requireye KAk t V(R i

Pyt ogenat i on. A g B D AN e
condifoi onBime) & Pivgssiebapropertiarsd tatide sotounh efrendbtoxiwepresents AlddwadNEiss her
(NH4) 2S04 precipitation or BiomaxT "-50 ultrafiltration, the rF

pr epar at i 1IBdCakes high peteneyiaf engptaxin nepliplizatioRt dite ENGrodpiaksgr e of

ur 11 ed PREShraford Bf S8 cEo Rl BREeRs e ERC e 6y . Ay' (5 e
bl ot of Ldigmoidalci@e waovbtatredbettveen rehriveirgadtion Fperandethe 10@ithaic ng

specific bands in the range of 7 - 20 kDa (Fig. 21A) which is consistent
w th previapgentratien of) SSCHLESFigee et 10§ SSGHGES was setermieerd t@beer n

bl ot of dj spharyl lipid A was used, the.snecifjgit i~ lipid A
was flrt h@BEQ(?n&g)}M( E@@é@ﬁ'yf?@%@vﬁ&nﬁﬁm ZTS'%‘CEL%BF&'{ g{é’pﬁ‘\/ d from
(NH4) zSO Lipi HQ R 35{% [ ' ,zmd( vely.G 100
gel 2s 1@@?@%@0@&@?2‘& %133 I n-(‘::rpeeggi@ﬁt]& etéi]’ci/ I rﬁlll%?éfd(ggalrl pi dza zp'(@#?g@ezym and
21B : Lanfsis 3héw4 thatNon ki mdiandasis, muehless SICrkCRS inretpinedstoaiesitnalizel tvd t h

r FCSN and pHI LD2/ 151. Bi omaxT"'-SO enriched, r FCEEﬁﬁ t %egﬂgé cat ed. Fact g,r C
was al so SaMe ampust af LBpe Ganseauentiy, dt alse ingdicates thatys IS 3 PRk anfls
strongly (Fi . The presence of a functional LPS-binding
domai n dewﬂgé?'ﬁﬁégbrﬁﬁgpﬁgbtg@expr essed in yeast folds properly, or at

| eastf ts endotRxENCR) BEHHDsyHRABIO SR PepldesTheredasrhphmbRelto other reported
endot oxi n- bi nding region of the C. rotundi cauda Factor C (61) -39 15 July

2004 WD Opepiiz3e.qeChl S @MOSEa +6.876aMesB+ h M\ arlf2 T Whnifiatidher t he
heavy chai,n, which conprjses the cysteine,ri EGE-1i ke c in,and one or

t wo sushi-dﬁﬁﬂmmﬁe?ti&fgig“?%&gébwp %M‘ferﬁaﬁ%&ﬁ& &é’@pbﬁc‘g@@ F@'f‘nds to the
lipid A noiety, SROW Aabl | j

bi ol ogi cal | y- pgﬁgwor?rg?rte{h% @fér%g?ﬁ %tg{éét hsé/ﬂgf?ﬁ&?%&it@fﬁ%@g l?{l)d]gasiquwrs tgat
requires Sm%xhﬂﬁ&@ﬂﬁi?h PlosRive *RAGHrAtivitpoNAi=nD.420 ivdicatingsthab ndre ithan bwong
the rFCSN where the lack of 5'-term nal LPS-binding domain in this deletion
honol a8 r &3 yeptides interactiwibone LPS1aolpewle. 1 i pid A The observabl e reduction

inintensity of binding of rFCEE to lipid A as conpared to that of rFC
i ndi cates that although the binding of lipid A requires the presence of the

(LPS 10 DI gehieIBThI anBeiieRcREvtes SIOSEIFCE] Hhd BeithiarpRhtieed m‘“"g??i) ate
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Factor C fpehfient Gtthel Benerationlof eddogendlss dediarirsom afultithte af mddistoes { o
bind native Factor C, thus causing a reduction in its enzymatic activity

(55). The percentage conpetition by rFC of the native Factor C enzyne
activity zo of CAL was cal cul ated based?bn conpari son of enzyme activity
with the negative control of pH LD2/151. The follow ng fornula was

enpl oyed: (FU of LPS in pH LD21151+CAL)-(FU of LPS in rFC+CAL) x 100% FU of



is The conpetitive effect of crude rFC on LPS-activated CAL Factor C
enzymatic activity was conpared with the two partially puri§idg200€ sanpl es
‘based on the above fornmula. Partial purification of rFC using (NH4)zSOg
precipitation_inproved its conpetitive effect from30%t e i chment
of rFC twpoﬂﬁ‘ﬁn%?ormx' "'-50 inproved its inhibitory effi %ngs({‘%fo}t;gkgl% :
-40 15 July 2004 WO 011027289 PCT/ S0/ 00162 A checkerboard anal ysis of
fixed amount of rFC with variable concentrations of LPS was used to

i nvestigate binding,efficac nd the ratio.of interacti between rEC and
LPS: ol odiave PeeR IEBEaters BUGIR ALarDidsNG et motdbeitRs: PAT &PaRiay S 25 Lde
r FC and 'mfra_ Xt F. " inkd - i i unt s
of rFC r?sul t'e@t?qlégp é’a%\edr 9%@%‘%&"?%%%%5 'mgg'd?'n%?g')éﬁcﬁ? ggg%@r;i'ﬁ t he
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fixed unt of rFC h ti i xt , i L | s, of LPS
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bl e t . ‘ : bl . ifineat | on.
the —% SRR HimaR prahefofPRILETHEEH e Yriecy afla Hotmathudien Fnac 1 00
by >80% weare indegijatéd a ratio of 1000 : 1 nolecules of rFC to LPS (Fig.

22A, dashed line). Wth increasing anounts of LPS used over a fixed anount

of Bi omaxT"" - Kewsiftine @ur FTvdaabinging studigs suegestgd thalsSSEFCEAWadsra c
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17, ) BBl e o AR B S BIR 500 00102 2 v
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plate with 50 pl of increasing amount of 2-fold serial dilutions of SSCrFCES (0.004 —

4.0 mg/ml in PBS) and incubated for 60 min at 37°C. To determine cytotoxicity

induced by the SSCrFCES, 20 pl of CellTiter96™ AQueous One Solution Reagent

25 (Promega) was added into each well for 90 min at 37°C. [3-(4,5-dimethylithiazol-2-
y1)-5-(3-carboxymethoxyphenyl)-2-(4-sulfophenyl)-2H-tetrazolium (MTS) is
bioreduced by metabofically active cells into a colored formazan product that is

soluble in tissue culture medium (27, 28). For detection, the absorbance was

measured at 490 nm. To determine the ratio of cell lysis induced by SSCrFCES, two
30  controls were used. Complete lysis (100%) was achieved by incubating cells in |

phosphate buffer saline containing 0.2 % Tween-20 instead of medium only. This
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absorbance value corresponded to the background, as those cells could not
metabolize MTS. The second control representing 0% lysis was determined by
incubating cells in medium only. The LDsg was calculated as the concentration of
. SSCrFCES necessary to lyse 50% of the cells. The experiment was done in triplicate.
5 SSCrFCES had minimal effect on cell permeabilization (Figure 7). At the
highest concentration of 4 mg/ml or 109 uM, only 20% celi lysis was observed.
Compared to polymixin B where 50% cell lysis occurred with 0.51 mg/ml (29), this
clearly indicates that SSCrFCES is a non-toxic anti-endotoxin protein. The synthetic
peptides are non-cytotoxic.
10

Example 7: Pharmacokinetic analysis of SSCriECES — Clearance rate in mice

600 pg of SSCrrFCES was labeled with biotin using EZ-Link™ PEO-Maleimide
Activated Biotin (Pierce) according to the manufacturer’s instructions. The excess
biotin was subsequently removed via ultrafiltration through Microcon-10 (Millipore).
ts Three C57BL/6] mice were given a single i.v. bolus injection of 200 ug biotin-labeled
SSCrFCES. Blood was collected from each of the 3 mice at time intervals over a 5-h
period. The blood was immediately treated with SDS-PAGE loading dye and boiled
for 5 minutes. The mixture was resolved in a 12% SDS-PAGE and electroblotted
onto a PVDF membrane. Immunoblotting and hybridisation were carried out as

20 described above except NeutrAvidin™-HRP antibody (Pierce) was used. Exposure
time for chemiluminescence detection was extended to 1 hour. The signal on the X-
ray film was quantitated via densitometric scan. The clearance rate of biotin-labeled
SSCrFCES was analyzed using NCOMP, which is a WINDOWS-based program for
noncompartmental analysis of pharmacokinetic data (30).

25 Densitometric scan revealed that significant amounts of circulating half-life of
SSCrFCES is sufficiently long to allow easy detection during the first 90 minutes post-
injection. NCOMP, which provides an interactive graphical environment for
noncompartmental analysis of pharmacokinetics data by facilitating estimation of the
zero and first moments of concentration-time data, was used for analysis. The

30 calculated clearance rate of biotin-labeled SSCrFCES in C578L/6] mice is 4.7 mi/min
(Figure 8). The clearance rate is 2.7 fold slower than BPI. Therefore, a lower dose
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of SSCrFCES would be adequate to maintain high enough circulating levels to
compete with LBP for LPS.

Example 8: SSCrFCES and synthetic peptides neutralize LPS-induced lethality in mice

The anti-endotoxin potency of SSCrFCES was investigated in C57BL/6] mice.
Mice are typically resistant to endotoxin. However, the sensitivity of mice to
endotoxin can be enhanced > 1,000-fold by co-injection with a liver-specific inhibitor,
galactosamine (31). In our study, intraperitoneal (i.p.) injection of 2.5 ng of £. coli
055:B5 LPS together with 15 mg of galactosamine hydrochloride in 0.2 m! of saline
induced nearly 100% lethality in 18-25 g C57BL/6] mice within 7 hours. Various
concentrations of SSCrFCES (1, 2, and 4 pM) and synthetic peptides (25 and 75 pg)
were injected intravenously (i.v.) through tail vein 10 minutes after i.p. injection of
the LPS-galactosamine mixture. Lethality was observed over 3 days after injection.

Statistical analysis were performed using the Kaplan-Meier test (32) and log rank
pairwise test.

As shown in Figure 9A, the LPS-induced lethality was reduced by 20% when 1
UM of SSCrFCES was injected i.v. 10 min after the i.p. injection of LPS. Higher
concentrations of SSCrFCES of 2 and 4 uM conferred 90% and 100% protection,
respectively.

A protective role of SSCrFCES viz LPS-binding domain of Factor C is thus

L{:T'

shown in an intraperitoneal murine sepsis model. The mechanism by which {)

-SSCrFCES protects mice from LPS-induced sepsis is presumably mediated through its
high affinity association to lipid A moiety of LPS, which consequently reduces the
secretion of cytokines like TNF-a and IL-8. Figure 9B shows that S1, S14, and S3
conferred 22-100% protection, whereas at 75 pg, S3A was most efficacious, giving
100% protection against LPS-induced toxicity.

Example 9: Antimicrobial action

Recently, the concept of eradication via targeted disruption of bacterial LPS by
cationic peptides/proteins was introduced (33). For an effective antimicrobial therapy,

such peptides need to satisfy several important criteria, including potent antimicrobial
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activity over a wide range of pH, fast killing rate, low toxicity, and low hemolytic
activity. While numerous antimicrobial peptides/proteins, like FALL-39 (34), SMAP-29
(35), lepidopteran cecropin (36), and CAP-18 (37) have been reported, few display all

. the above mentioned attributes. Thus, the search for new, more powerful and yet safe

10
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20

25

30

antimicrobial peptides continues to enrich the therapeutic armamentarium.
Further analysis of the sushi peptides showed them to have low cytotoxicity and
to be capable of neutralizing LPS-biotoxicity (See Examples 4, 5, and 6 above) . This

property provides a vital advantage over other antimicrobial peptides in suppressing

- adverse effects of LPS-induced septic shock during or after treatment.

Septic shock is characterized by a drastic fall in blood pressure, cardiovascular
collapse, and muitiple organ failure. Septic shock is responsible for over 100,000
deaths a year in the US alone. The septic shock condition (38, 39) often creates more
complication than the actual infection itself when a massive amount of LPS is released
by bacteria disintegrated by antibiotics. This problem is especially pronounced in
children, in the elderly, and in immuno-compromised patients.

The present invention demonstrates novel and hitherto unsurpassed antimicrobial
action of Factor C sushi peptides against clinical isolates of £. aeruginosa. Although
the sushi peptides are demonstrated to be efficacious against this microorganism,
antimicrobial potency is not limited to P. aeruginosa but should extend to any
bacterium producing LPS bound by Factor C.

‘Antimicrobial action of SSCrFCES, SSCrFCsushi-GFP proteins and synthetic
peptides (e.g., S1, S1A, S3, S34A, and V peptides ), examined by microbiocidal
concentrations (MBCgp) assays, show that these recombinant proteins and synthetic
peptides have potent antimicrobial activities. Antimicrobial activity is expressly
demonstrated against Pseudomonas aeruginosa and Klebsiella pneumoniae and
Helicobacter pylori. However, the antimicrobial acitivity of these proteins and peptides
is not limited to only these three species of bacteria.

Peptides of 34 amino acids were synthesized based on the sequence of two
regions of Factor C: sushi 1 and sushi 3, ag well as their corresponding mutants (sushi
1A and sushi 3a), were found to harbour strong antimicrobial activities. Collectively, all
four peptides (named S1, S14, S3, and S3A) demonstrated exceptionally effective
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bactericidal activity against gram-negative bacteria, represented by Pseudomonas
aeruginosa:

At 0.03-0.25 pg/ml (8-63 nM), the MBCq values of the peptides, are of the fowest
ever reported against Pseudomonads. Viable bacteria were reduced by 90% after 7

s minutes and were totally eradicated within 30-40 minutes. These peptides were

minimally hémolytic against both rabbit and human erythrocytes (30%) at
concentrations of 100 pg/ml (25 uM), which is up to 3333 times their effective MBC
concentration.

These findings demonstrate the unprecedented therapeutic value of the sushi

10 peptides and their mutants for treatment of Pseudomonas infections. Other sushi

peptide derivatives (S4, S5) were also found to have variable antimicrobial activities.
Thus, these results are given by way of example, and the present invention should not
be deemed to be limited to only these representative peptides.

Test strains cultured on Mueller-Hinton agar (MHA, Becton Dickinson, USA)

15 were inoculated into 10 ml Mueller-Hinton broth (MHB, Becton Dickinson, USA) and
grown overnight at 37°C in a shaker incubator (Model 4536, Forma Scientific, Inc.,
USA) at 230 rpm. Overnight broth cultures were diluted to give a final cell density of
10° colony forming units/ml (cfu/ml). One hundred microliters of the bacterial
suspension was dispensed into sterile polypropylene 8-strip PCR-tubes (Quality

20  Scientific Plastics, USA). Eleven microliters of serially diluted sushi peptides, ranging in
final concentrations of 0.03-4 ug/ml, were then added. The peptides were constituted L)
at 10 times the required test concentrations in 0.01% acetic acid and 0.2% bovine
serum albumin (BSA). Positive controls were cultures without test peptides.

Uninoculated MHB was used as negative control. All tests were carried out in

25  triplicate.

Cultures were incubated at 37°C for 18-24 h, with the PCR-tubes held in
horizontal position and shaken at 230 rpm. Cell counts were determined by standard
drop-count method. The killing efficiency for the four sushi peptides were calculated
based on standard drop-count method. All four peptides (S1, Sa1, S3, and SA3)

30 showed potent bactericidal activity of <0.03-0.25 pg/ml against the 30 clinical strains
of P. aeruginosa (Table 2).
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The MBCsq determined for all the 4 peptides was <0.03 pg/ml (<7.5-8.0 nM).
The MBCy for the peptides were: <0.03 pg/mi (8 nM) for S1; 0.06 pg/mi (16 nM) for
SA1; <0.03 pg/ml (8 nM) for S3; and 0.25 pg/ml (63 nM) for Sa3. These MBCqg

. values are unsurpassed by any known antimicrobial peptides reported for 2.

aeruginosa. The MBCq, for the control strain of £. aeruginosa ATCC 27853 was 0.03
pg/mi (7.5-8.0 nM) for all the 4 peptides (Figure 12).

The antimicrobial therapeutic value of sushi peptides is exhibited by their
exceptional bactericidal activity against gram-negative bacteria, e.g.: 30 clinical
isolates and a control strain of 2. geruginosa ATCC 27853. The resistance pattern of
these strains gave a close representation of the resistant strains of 2. aeruginosa
found in Singapore (Table 2).

The remarkably low MBCsg values of <0.03-0.25 pg/ml (<8.0-63 nM) obtained
for the peptides are unsurpassed by any known antibiotics of metabolite or peptide
origin. Comparatively, sushi peptides are 1-3 orders of magnitude more effective
aqainst A. aeruginosa than are other reported antimicrobial peptides. Owing to their
high affinity for LPS, the sushi peptides probably exert anti-Pseudomonas effect
through disruption of the LPS-lamellar organization.

Although, the peptides are targeted at the conserved lipid A domain, different
MBCs were observed over the 30 clinical isolates. This is most likely due to differential
permeability of the peptides into the variable polysaccharide components in the
different Pseudomonas strains. This is supported by the different binding affinities of
the sushi peptides for Escherichia coli BS:055 lipid A (See Example 3 of the present
application).

The killing rate assay was adapted from the MBC test above, with different
contact time of peptides with the bacteria arrested at regular intervals and plated for
colony count. An initial density of 10° cfu/ml was used. Figure 13 shows that sushi
peptides exhibit rapid bactericidal action. This is one of the important features of an
effective therapeutic agent.

With an effectively low MBCgq concentration, we proceeded to investigate the
killing time for the sushi peptides. At 0.06 ug/mli, all four peptides achieved MBCqgp
within 7 minutes. Within 30 minutes, the peptides totally eradicated an initial cell
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population of 1 x 10° cfu/ml (Figures 13 and 14). P. aeruginosais a fast-replicating
bacteria, which displays a short lag phase and doubling time. Hence, a rapid
bactericidal action is an extremely important factor especially with an infection that
occur near or in vital organs like cornea (contact lens contamination in the eye), lung
(in cystic fibrosis), and acute bacteraemia in AIDS patients. At a concentration of 0.06
ug/ml, the sushi peptides were able to eradicate 90% of viable cells within 7 min of
incubation (Figure 13).

Complete eradication is assured to occur within the first two generations of
bacteria which reduces the possibility of mutation. Thus, this rapid killing rate reduces
the chance/opportunity for the development of resistance. Resistance will be remote

as it will require several precise mutations occurring at multiple enzymes along the LPS
synthesis pathway to ultimately yield a modified LPS structure that is sufﬁciently
different to evade sushi peptide recognition. However, the possibility of developed or
acquired resistance cannot be precluded if some of these strains are allowed to mutate
at sub-lethal peptide concentrations.

Figure 15 shows electron micrographs illustrating how some multiple antibiotic-
resistant strains of bacteria are killed by these peptides.

Human and rabbit erythrocytes were both used to test the hemolytic activities of
the peptides. Whole blood was collected in heparinized sterile syringe, transferred to
sterile borosilicate tube and centrifuged at 1200 g for 5 minutes at 4°C. The
supernatant including the leukocytes above the erythrocyte pellet was discarded. The i}

- erythrocytes were washed 3 times using three volumes of pre-chilled pyrogen-free

saline (PFS). An erythrocyte suspension at 0.4% was prepared for the hemolysis
assay. Serial two-fold dilutions of the peptides was prepared in PFS and 100 pl
aliquots were added to equal volumes of 0.4% erythrocyte solution in a 96-well
microtiter plate (Nunclon™ A surface, Nunc) to give final peptide concentrations
ranging from 6 to 100 pg/ml. The mixtures were incubated at 37°C for 1 h. The
intact erythrocytes were then pelleted by centrifuging at 1000 g for 5 min. One

 hundred pl of the supernatant was transferred to a new 96-well microtiter plate and

the amount of hemoglobin released into the supernatant was determined by reading
the absorbance at 414nm using a SPECTRAmax™ 340 plate reader with SOFTmax
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PRO™ version 1.2.0. A positive control with 100 p! of 0.4% erythrocyte lysed in 1%
Triton-X 100 was taken as 100% lysis. The negative control was the erythrocytes in
PFS alone, which gave minimal lysis. This was taken as 0%.

Figure 16 shows that sushi peptides have low hemolytic activity. This is crucial to

s the applicability of an antimicrobial agent for therapeutic use in humans and animals.
Even at concentrations of 100 pg/mi (25 pM), up to 400-3333 fold of their MBCgy, the
sushi peptides showed minimal hemolytic activity (Figure 16). On a separate assay,
the hemolytic activity of sushi peptides was tested on rabbit erythrocytes. At the same
concentration, the peptides showed hemolytic activity below 6%. For purposes of the

10 present application, the language “substantially free of hemolytic activity” means
showing hemolytic activity below 6%.

Thus, the ability of sushi peptides to: (a) cause effective LPS-neutralization (see
Examples 4 and 5); (b) confer crucial protection against LPS-indcued lethanlity in mice
(see Example 8); (c) possess low MBCqy values; (d) induce rapid killing rate; and (e)

15 exhibit lack of hemolytic activity, are features that indicate that these peptides will
provide great advantages over currently available antibiotics.

With this invention, the LPS toxicity during the course of treatment will be
dramatically reduced. The sushi peptides will provide highly effective and potentially
useful therapeutics for the treatment of P. seruginosa infections. It leaves very little

20  doubt that these peptides will be equally effective against other members of
Pseudomonads.

Example 10: SSCrFCsushi-GFP proteins bind LPS and gram-negative bacteria
The recombinant SSCrFCESsushi-GFP proteins were able to bind/tag gram-

25 negative bacteria, showing as green fluorescent tagged organisms. This makes a
convenient detection tag for displaying such microogranisms in samples.

Example 11: LPS-affinity chromatography (for removal of endotoxin from liquid
samples)
30 By way of an example, S3A peptide (with Kd of 107 © ™ M) was chosen from

amongst the sushi peptides to create an affinity chromatography system to display
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the power of binding of LPS from liquid samples. Thus, a solution of 4 mg/ml of S3A
(in conjugation buffer: 0.1 M MES [2-(N-Morpholino)ethanesulfonic acid], 0.9% NaCl,
pH 4.7) was immobilized via EDC [1-ethyl-3-(3-dimethylaminopropy!) cardiimide] /
DADPA (Diaminodipropylamine), obtained from Pierce Chemicals, USA). After 3
hours of conjugation to DADPA-Agarose CL-6B in-a small column, the flowthrough
was collected and the absorption of fractions at 280 nm was measured to calculate
the total amount of peptide immobilized to the matrix (by substraction from the
unbound S3A found in the flowthrough).

It was found that binding efficiency of S3a to the EDC-activated resin was

50%. After regeneration of the column with 5 column volumes of 1% sodium

deocycholate (DOC) - to ensure the removal of any exogenous LPS that may be
bound to the resin, and washing the resin with pyrogen-free water, the column was
ready for LPS absorption.

Again, by way of example, two 50 ml volumes of LPS solution (either LPS from
Sigma, or FITC-labelled LPS from List Biologicals) containing 1 and 0.05 EU/m! were
loaded onto the column. In each case, the flowthrough was subjected to LPS
measurement by either LAL kinetic-QCL kit (BioWhittaker) or spectrofluorimetry,
depending of the type of LPS solution that was used. In each case, the level of
unbound LPS remaining in the flowthrough was below the detection limit (0.005
EU/ml) of the LAL kinetic-QCL assay. The affinity column was re-usable repeatedly, _
using 1% DOC as a regenerating agent. J

LPS-affinity chromatography was also demonstrated by batchwise
chromatography using 0.5 ml of 0.5 ug/ml FITC-LPS solution (in different buffers).

The resin suspension was rotated for 3 h at room temperature, briefly spun at 1000
rpm for 1 min and the supernatant was reclarified at 12000 rpm for 10 minutes. The
resultant supernatant was measured for unbound FITC-LPS by spectrofluorimetry.
Figure 17 shows S3A peptide-FITC-LPS coupled agarose beads seen under UV-
fluorescence microscope.

The optimal binding of LPS to S3A was tested under different pH conditions
and ionic strengths. Binding decreases with increase in ionic strength, and increases
with increase in pH (Figure 18). Thus, the best condition for binding of LPS to the
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Example 12: Production of rFC in P. pastoris

In this study, the cloned Factor C cDNA of the Singapore horseshoe crab,

10 . Carcinoscorpius rotundicauda (10), was expressed in a methylotrophic yeast,
Pichia pastoris. The full-length rFC so produced was found to lack serine protease
activity, yet possess a functional endotoxin-binding domain. The full-length rFC
from P. pastorisis able to bind free or bound LPS. Deletion proteins rFCEE and
rFCSN containing the 5’ and 3’ regions, respectively, of Factor C were also

15 produced and assayed for lipid A binding activity. The presence of a fully
funttional endotoxin-binding domain on the full-length rFC, and a slightly reduced
endotoxin-binding capacity in rFCEE was demonstrated by two modified
qualitative and quantitative LPS binding assays.

A._Materials and Methods
Y 20 (1)  Glassware and Buffers
All glassware was rendered pyrogen-free by baking at 200 °C for 4 h.
Buffers were prepared using pyrogen-free water (Baxter) and autoclaved at 121°C
for 2 h. Sterile disposable plasticware was used whenever possible. Other non-
heat resistant apparatus was soaked in 3% hydrogen peroxide before rinsing with
25 pyrogen-free water and drying in an oven.

(2) Recombinant Factor C Constructs

Three recombinant Factor C constructs -- pHILD2/CrFC21,
pHILD2/CrFC21EE, and pPIC9/CrFC265N (10,12,75) -- were used for the study.
As a control, pHILD2/151, an isolate of P. pastoris containing only the parent

..35-



MBCyo Concentratioa of peptide requited to kell 90% of the strains.
Supe~cxi pt at the end of the peptide nane denotes the r el atsehhly 2004nal .
“nunber. -47 15 July 2004 , WO 01/027289 o~~c~'n~ ~'cncnc~cnc~v7tncn.."

<, <.V ~-spCHt NC m(n o wmctOOF0o(O-' ~
RO A At W S et N FETelnh R

V\X/~V47toO~CoG70pt71tn V(p -wXx xJJJJnX~1 O-~.1 O Q1 O~ d~ Q ~
y- nOOOOO~NaC—~WV70~~Naoo m~ra' ~~NNOzZ ~0~30~~~" ~-~0

to--o Vel b, NMILD3, Wis also Rcuded. pHTIDZ/CrFE2Y cofaiks Yrie RillSength
CrFC21 cDNA (GenBank Database Accession No. $77063) of 3.4 kb together with
its native translationa!l start and signal sequence while pHILD2/CrFC21EE contains
the 2.3 kb 5’ EcoRI fragment isolated from CrFC21 cDNA. This construct contains
s the 762 amino-acid fragment encompassing the heavy chain of CrFC21 along with
its endotoxin-binding domain. The pPIC9/CrFC26SN construct contains the 2.4 kb
3’ Sall-NotI fragment of CrFC26 (GenBank Database Accession No. $77064)

~V

cloned as a fusion fragment, in-frame and downstream of the pPIC9 vector start
site and secretion signal. CrFC26SN contains sequence similar to the

10 corresponding fragment in CrFC21 (10). This is a truncated construct lacking the

putative LPS-binding domain and therefore, serves as a useful negative control in
LPS-binding assays. The recombinant Factor C proteins from pHILD2/CrFC21,
pHILD2/CrFC21EE, and pPIC9/CrFC21SN are referred to as rFC, rFCEE, and
rFCSN, respectively.

15 (3) Growth Conditions
Recombinant Pichia clones of pHILD2/CrFC21, pHILD2/CrFC21EE and

pPIC9/CrFC26SN as well as the negative control, pHILD2/151 were grown
overnight in shake flasks at 300 rpm and 30°C in 1 L MGY growth medium
containing 1.34% yeast nitrogen base (Difco), 1% glycerol and 4 x 10°% biotin.

20 At the mid-log phase of growth (ODsgo 2.0), the yeast cells were harvested
aseptically at 3,000 x g for 10 min and transferred to 2 L MM induction medium,
containing 1.34% yeast nitrogen base (Difco), 0.5% methanol and 4 X 107°%
biotin. Induction was carried out at 30°C for 8 h. Induced cells were harvested by
centrifugation at 3,000 x g for 10 min.

25 (4) Preparation of rFC samples from recombinant yeast clones
Induced yeast cells were distupted by 10 cycles of nebulization (Glas-Col™
BioNeb) at 200 psi using purified N,. Soluble and insoluble fractions were
separated by centrifugation at 13,200 x g for 12 min. The supernatant containing
soluble proteins was partially purified by ammonium sulfate precipitation at 20%
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saturation and resuspended in 50 mM Tris-Cl buffer, pH 8. The mixture was
desalted through a Sephadex™ G-25 column (Pharmacia) equilibrated in the same
buffer. In a separate preparation, the crude yeast supernatant was subjected to
ultrafiltration through a Biomax™-50 (Millipore) membrane. The Biomax™-50
enriched rFC was further purified by chromatography through a Sephadex™ G-

100 column (1x25 cm; Pharmacia). Total protein was measured by Bradford
assay (62).

(5) Western Analysis of rFC Protein

rFC samples were electrophoresed on denaturing 10% SDS-polyacrylamide
gel (63) and electroblotted onto Immobilon™ PVDF membrane. The respective
rFC was immunolocalized by incubating the blot with rabbit anti-Factor C primary
antibody and visualizing with horseradish peroxidase-conjugated secondary goat
anti-rabbit antibody (Dako) using 4-chloro-1-naphthol and H,0, as substrate.

(6) LPS-Binding Assay of rFC

LPS from £. cofi 055:B5 (Sigma) was reconstituted to 2 pg/pl, and
diphosphoryl lipid A from £. co/iK12, D31m4 LPS (List Biologicals, Inc., USA) was
made up to 1 ug/ul. The LPS-binding assay was based on modifications of earlier
described protocols (45,61). Briefly, 10 ug aliquots of LPS/lipid A were
electrophoresed on a denaturing 15% SDS-polyacrylamide gel and electroblotted
onto Immobilon™ PVDF membrane. The membrane was cut into strips and each
LPS/lipid A strip was subsequently incubated with 300 pg of proteins containing
rFC. Detection of rFC binding to lipid A was accomplished by incubation with anti-
Factor C antibody followed by alkaline phosphatase-conjugated secondary goat

anti-rabbit antibody (Dako) and BCIP/NBT colorimetric substrate (Moss, Inc.,
USA).

(7)  Assay for competition between rFC and CAL Factor C for LPS
Carcinoscorpius amoebocyte lysate (CAL) containing native Factor C was

used in an assay in which rFC competed with CAL Factor C for LPS. Because the
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monitored by measuring the reduced enzymatic activity of CAL in a fluorimetric

-

assay. Mixtures of 100 ul each of increasing concentrations of LPS or FC, in
fluorimetric assay buffer (50 mM Tris HCl pH 8, containing 0.1 M NaCl and 0.01 M
s CaCly) were incubated at 37°C for 1 h. Aliquots of 20 ug CAL were added to each
mixture and the total volumes were made up to 2 ml with fluorimetric assay
buffer. The reaction was continued at 37°C for 1 h and the fluorimetric assay
protocol (64) was followed. This involved the addition of 15 ul of 2 mM
fluorimetric substrate N—t—Boc—Val-Pro-Arg—7-amido-4—methylcoumarin (Sigma)

10 and incubation at 37°C for 30 min. The reaction was terminated by the addition of
0.1 ml of glacia.l acetic acid (Merck). The product, amino methylcoumarin, was {j
measured in fluorescence units (FU) on a Luminescence Spectrometer LS-5
(Perkin-Elmer) with excitation light at 380 nm and emission at 460 nm.

(8) Binding Interactions Between rFC and its Immobilized Ligand, Lipid A

15 The binding interactions between rFC and immobilized lipid A were
monitored using the BIACORE X™ biosensor (Pharmacia Biotech). The BIACORE
X™ sensor chip features a flat hydrophobic surface that allows the immobilization
of ligand molecules. Thirty microliters of lipid A at 100 pg/mi were immobilized on
each sensor chip to form a ligand surface. Biomax™-50 enriched samples of rFC, .

20 tFCEE and rFCSN, each at 1 mg/ml were injected at 10 pl/min for 3 min over the v

o,

ligand surface. After each injection of the recombinant protein samples, the lipid A
ligand surface was regenerated using 0.1 M NaOH. The ligand-binding was
measured in relative response units (RU} for each sample, and calculated from
the difference in RU at the baseline, viz., before injection of sample, and final

25 experimental reading taken after sample injection and a 2-min wash. The
percentage binding was thus determined.

B. Results and Discussion

Nebulization of P. pastoris clones released soluble and bioactive rfC.
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25 The competitive effect of crude rFC on LPS-activated CAL Factor C
enzymatic activity was compared with the two partially purified rFC samples based
on the above formula. Partial purification of rFC usihg (NH4);S04 precipitation
improved its competitive effect from 30% to 60%. Enrichment of rFC through
Biomax™-50 improved its inhibitory efficiency to 81%.
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1993; 213ﬂa|aﬁb1ﬁéd at >80% (Fig 22B). For a >80% reduction in CAL Factor C activity, a
15 ten-fold increase in the binding efficacy was observed between enriched rFC and
LPS at a ratio of 100 : 1 (Fig. 22B, dashed line).

The Biomax™-50 rFCSN which served as the internal negative control
showed little or no effect on the enzymatic activity of CAL Factor C. The rFCEE,
having a lower binding affinity of LPS, displayed a markedly lower competitive

20 effect on the enzymatic activity of native Factor C (Fig. 23).

©

Only micrograms of the total crude rFC were needed to remove nanograms
of LPS, as reflected by >80% loss in CAL activity. With partial purification and
concentration using Biomax™-50 membrane, the ratio of rFC to LPS for maximal
LPS removal improved by ten-fold.

25 Interactive binding between rFC and immobilized lipid A using the BIACORE
X™ sensor indicates that although background binding was attributed to rFCSN,
the overall binding of -partially-purified rFC to lipid A gave a net response of
approximately 30% of the total immobilized lipid A. Thus, the full-length rFC has
an affinity for lipid A such that 30% of Iipide is bound by the partially-purified rFC

30  when the ratio of partially-pure rFC to lipid A is 10:1 on a mass basis. This shows
that rFC has affinity for bound lipid A. FCEE also gave a binding response but
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The rFC and deletion proteins expressed in P. pastoris in Example 12 were
examined for bacteriostatic activity in in vitro cultures.

The bacteria used for the assay were Escherichia coli ATCC#25922,

15 Salmonella typhimurium ATCC#14028, Pseudomonas aeruginosa ATCC#27853,
Klebsiella pneumoniae ATCC#13883 and Staphylococcus aureus ATCC#25923. A
colony of each Gram-negative bacterium was inoculated into nutrient broth
(Gibco, BRL) and grown at 37°C until it reached the logarithmic phase of growth.
The culture was diluted with nutrient broth to give 1 - 5 x 10° cells/ml. Aliquots of

20 2 mi culture were incubated with 1 mg rFC/ml of culture. Incubation was carried
out at 37°C At time intervals of 0, 2, 4, 6, and 24 h, the bacterial culture was
‘vortexed to break up any agglutinated clumps. After vortexing, each culture was
examined under the microscope to ensure homogeneity of bacteria. The culture
was serially diluted with 0.85% saline, plated on nutrient agar (Oxoid) and

25 incubated overnight at 37°C for colony counting. ,

Crude full-length rFC and Sephadex™ G-100 enriched rFC truncates rFCEE
and rFCSN did not have any inhibitory effect on the growth of the various bacteria
used. However, enrichment of full-length rFC by Biomax™-50 ultrafiltration
foliowed by chrotnatography through Sephadex™ G-100 yielded rFC which

30 . -inhibited the growth of Gram-negative bacteria such as £ colj K. pneumorniiae, P.
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Example 14: rFC Protects Actinomycin D-sensitized Mice from LPS Lethality
Actinomycin D (Sigma) was used to sensitize mice to submicrogram
amounts of LPS (65,66). The protective effect of rFC on the mortality of
actinomycin D-sensitized/LPS-challenged mice was studied according to protocols
25 previously described (19,67,21). In this /in vivo experiment, 500 pl aliquots
containing 25 or 50 ng LPS from £. co/i 055:B5 (Sigma) and 50 pg rFC produced
as in Example 12, or saline, were preincubated at 37°C for 60 min. The LPS-tFC or

LPS-saline mix was combined 1:1 with 250 pg/m! actinomycin D immediately prior
to injection. A 0.2 ml volume of this solution containing 25 pg actinomycin D, 5 or
30 10 ng LPS and 10ug rFC was injected intraperitoneally into each outbred male
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15 July 2004 WO 01/ 027289 PCT/ SGOO/ 00162 aat gat aac cta aca ttc tgg
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n L ccc tca
ttt gg#oﬁ gc azﬁ \f?lov?rﬁ? &@r§p§4ﬂ?ﬁtr@§?/% Q@W % dc@f?eh%lehér o Ser Ser
Al a Cyge k@donﬂlﬁhaﬁlsprdtem was expressed and partially purified by Biomax™
ultrafiltration and gel filtration chromatography over Sephadex™ G-100 as

described in reference 76. The recombinant rFC exhibits its normal serine

protease activity as shown in that reference.

The partially purified, full-length rFC was assayed for activity in binding the
LPS obtained from K. pneumoniae, S. minnesota, E. colj, and S. typhimurium
using the BIACORE X™ system and the experimental conditions indicated in
Example 12(8). The data of Fig. 29 show that the rFC binds much more strongly
to the LPS from K. pneumoniae than to the LPS from E£. coli. |

Example 16: rFC Produced in Baculovirus-infected Cells Induces Bacteriostasis
and Protects Mice from LPS Lethality

The rFC produced in the baculovirus-infected Sf9 cells described in

Example 15 was assayed for its activity in inducing bacteriostasis and for

protective effect in the LPS challenge experiment.
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Lol 5 -ordinary skill in the art. Such modifications are considered to be encompassed by
the scope of the invention as described in the claims below.
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1083 @<CR13x Carl|&i cotpii ustE ot und caufld | 68 |SUBSTI TUTE $HEETE.
( RUL 01{102%289 {15 y 2004] PAT/ S0/ 0916 <A00> 2 Met | Trp ValT,
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Cys
Phe
Tyr
+ 140
1S0
| 65
18D
19S

210 .

Ay
Phe

Asp G u
Asn |le
Cys Lys

155
| 70 175
18S 190

Thr Arg Phe Gu Cys Lys Cys Ay Asp Pro Ay
Pro Val Lys An Cys Thr Tyr Phe Tyr Arg Trp
Pro Cys Asp Asp Leu G u Ala Lys Asp Ile Cys

Tyr %So@i;gm@r/z Gn Qu Cys Lys Ala Ay Leu Asp Ser

Pro Asn Lys Tyr Ay Thr Trp Cys Ser
Lys Asn Ay Ay Ile Cys Asp A n Arg Thr Ay
Asp Arg Tyr Gu Gy Val Hs Cys GQu Ile Leu

200 20S Leu Pro Ser Asp Ser Gdn Val dn du~Val Arg

22S 230

Pro - 64 SUBSTI TUTE SHEET (RULE 26)

Tyr Val 100 10S 110
Ar gl 5Pty 208 120 12S
Pro Lys 7.30 135
gs Val Thr: 14S
GIR$YWE G n Oys
Ala Cys Ala Cys Arg
Lys Ay Cys Pro Leu
Asn Pro Pro Asp Asn

21S 220 Pro A n Thr Ile Asp Tyr Ser Cys Ser Pro Gy Phe Lys Leu Lys

235 240 Met Ala Arg Ile Ser Cys Leu Pro Asn Ay G@n Trp Ser Asn

WO 011027289 15 July 2004

PCT/ SGUDa©262 24S 2SO0 255 Pro Lys Cys Ile Arg Au Cys Ala Met Val Ser Ser

Gy 260 265 270 Lys Val Asn Ala Leu Ser Ay Asp Met Ile Au Qy
Arg 27S 280 28S Phe Ser Cys Asp Ser Pro Tyr Tyr Leu Ile Ay Gn
ThrCompaiisim GFIIBIRS MBC; lemblytic@nd jsdtotic ieitied 6PSEiH afd ¥end-n 11e Pro
Asn 30S 310 31S 320 Leu Val Phe Cys Pro Asp Leu Asp Pro Val Asn
Al acdtlonidpeptidysod Pradapindds; Val Lys Ile Ay Val Qu An Lys Tyr Ay An

Pro
Al a

Val '
du
15 J
Au
Leu
Lys
Al a.
Leu
Thr
Trp
Asp
Leu
Tyr
Leu
Ser
Pro
“THr
Leu
. Ser

Au H s
Thr Leu

Cys Lys

Pro An @y Thr 390 3 350 Gu Vval Thr Tyr Thr Cys Ser Ay Asn Tyr Phe
Met QG e RERS e rAsn—Pro-—Asn y Ser Trp Ser
Ser d u Val Asp Cys
Sex Ly y Qu Pro Val
lle H §S8ys Pro 0 = g y Thr Vai Trp
Thr Al g SAle Tyr H 90620 4239643 C A\rg Ala Ala lle
Ala Ay Bys Leu Preo@BY 4400943 ASO S H s Val Val Asn
Ay Prqskgr Ser BSy.és0 4334060 Phg L 8 n Ay lle Lys
Adu G U ™ WU BTe S Slop v ey \rg Phe Asp Tyr

SNEAIP RS
Ser SelHREnoi?r N By

p Gy Trp Phe
WO 01/ 027289

3 n Arg Ala Trp

\rg Leu Al a Val

JThr Leu Arg Gy

¢ Arg Leu Asp

A-g—Ser Asn Val Val

695 700 A n Asn Pro

4

Val As P CyS3vat =

uly ZOC%;%‘Z@W 03‘22164 5@%"0" ]

Arg A amA at gy S Sheao 205z t

Asp Ly Vai [t o3gro AS3F-S54HA t

Ay LeU Riddhlehi? '“sﬁﬁf‘pﬁﬁﬁxﬁﬁﬁ% Synike

G u Lys—Pro PheTteFrp-Guted565S5H0—5+5Met—Asp

Asna Asp Asllink Rt fIriebncEl@tiohahicdleg MBRY) 58S S90 Ser Ay Gu Pro Ay Asn Gu
Asn Cys Val Tyr Met Asp Ile @ n S95 600 60'S Asp G n Leu A n Ser Val
Lysb Thr [Quly MG vallywafigertéd n Pro Ser 610 61S 620 Ser Phe Ala Cys Met Met
Leu Ser Asp Arg Asn Lys Ala Lys Cys 625 630 63S 640 Asp Asp Pro Ay Ser
A u® Asn PO Wig dqueps humag grypiirocytes. Yalugs e sepvetsd fromiys M3 of BI%8. Asp Gy Phe
Al addy Shsee-kinetics wer tpstqlqn Bsgheriigzolld u, ~ 66d 665 670 Val Leu His Tyr
Ser. Ay Thr Gu Thr Val Thr Cys Thr Thr Asn. 675 680 68S Gy Thr Trp

Al aNfor o | Rata ot gyailebls Oys 11e Lys Val Ile Thr Cys 690

Val _Pro

AsnMBEp

Ser Tyr Ay Ser Val Gu lle Lys Pro Pro 7C6
I‘F‘E‘“BE?‘WAPéWMF reqisgd QI S0pepf thinetriinsy Arg Leu

Pro Leu Pro Leu Alla Arg Ala Ala Lys Pro Pro Pro Lys

SexMBCn  Presomisttion pipepfid reauigsd toddll Wi Beptrdings Val Lys

Superscript at the end of the peptide name denotes the related journal number.
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710 71S 720 Ser Arg
725 730 735 Pro Arg
740 745 750 Pro Arg



- 66 SUBSTI TUTE SHEET ( RULE 26) 15 July 2004 WD 01/027289 PCT/ S0/ 00162
75S 760 765 Leu Pro Au Gy His Tyr Arg Val Ay Ser Arg Al & Julg2d@& Thr .Cys
770 775 780 Gu Ser Arg Tyr Tyr Gu Leu Leu Ay Ser An Gy Arg Arg Cys Asp

785 790 79S 800 Ser Asn Gy Asn Trp Ser-A@y Arg Pro Ala Ser Pro Val -
Cys 80S WOOOERB Gy Arg Ser Asp Ser Pro Arg Ser Pro Phe%qTég%@/ﬁ“ﬁgn dy

Asn Ser 820 82S 830 Thr Au lle Ay An Trp Pro Trp G n Ala Ay Ile Ser Arg

Tr Asp-Hi-s—Asa—et—Frp—Phe,Leu y Ser Leu
Leu $sn e SC Lyal Tr g2l | e%yal ﬂhr‘é’ Bls CysgVaky Fhr _Tyr;Ser
Alla ghr & aGuiIPgille 8 ToT
Ldu § vy “lys D5 Ty Ar g
Gin val Arg 910'| Leu
P Y AST, 9200254
val Thr Plewy 93%5P40 &
Thy ¥hr >dr g . M 9
Th y gjr pa AsneP65 Y70 G
dp a Yal ¢4 Al a P80 985 99
Ly GT Ara Th—Pp9S—1000
Al n Glly Tiyr Tyr RAsp -
01} 0[2 : 5300pp01
Sek Qly ¥y Al a©psp
Gy Afg' Arg Gy |le
Set—Gy—gys Te Walh
Ash-\Vq4 ARSI B
<2§>8_“ B i G32IBAD | 1> CDS 8224 _
(183 HEID t et ailg gtc jttal gep tcg tt tRER
ggl ttla ber Phe Leu Vail Sef dvy Leu
Ct§ CTja gFC ¢aa paajatygcygTticca Yyttt TRyt T gga 98]
Led Ala & nYlysgMetylArgl PrajVal @ n Ser Lyls y 15 ROe
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WO 011027289 15 July 2004 PCT/ SGD0/ 00162 gat agt tgt gtt act tgt cca cct

aac
Tyr
< tgt
dn
t gt
ile
gtc
Arg
cca
160
578
180
Trp
tet
'Pro
get
Leu
gaa
Leu
t gt
Asn
cac
Val

aaa tat ggt act tgg tgt agc 338 Asp Ser Cys Val Thr Cyd5SButy 7804 Asn Lys
Gy Thr Trp Cys Ser 9S 100 10S ggt gaa tgt cag tgt aag aat gga ggt atc

gac g‘%? a 9 aca gga 386 Ay Gu Cys An Cys Lys Asn Gy Ay Ile Cys Asp
Arg 014929289 0 11S 120 get tgt gca tgt cgt gac aga tRET/$CHA083 gt g cac
gaa att ctc 434 Ala Cys Ala Cys Arg Asp Arg Tyr Au Gy Val Hs Cys Qu
Leu 12S 130 13S aaa ggt tgt cct ctt ctt cca tcg gat tct cag gtt cag gaa
aga .E4f82 LZS Ay Cys Pro Leu | .eu Pro Ser Asp Ser dn Val Gdn du Val

140 12€'€ €855 aat cca cca gat aat ccc caa act att gac tac agc tgt tca

ggg 530 As . EQ%H . L l.le.,. Tyr, _Ser s.Ser Pro Ay
165 170 tt)(ﬂzrtg%g% %‘1{@ ageégéha;%ée@éﬁak @%&0&&%3? "ﬁ%gtl{r tha(‘,/fecpegéegt&gt gga cag
Phe Litsolghoutythis@ocuNaeit. AthAlghlareciess hedebyliftorBoratda ih & )én@[éiy 17S
185 tAgg agt aac ttt cca ccc aaa tgt att cga gaa tgt gcc atg gt ca 62b
Ser ARYir@lREENSEPYHUCh Gitatiops 11e Arg Gu Cys Ala Met Vai Ser 190 19S 200
eea gaa cat ggg aaa gtg aat get ctt agt ggt gat atg ata gaa. 674 Ser

GQu Hs Ay Lys Val Asn Ala Leu Ser Ay Asp Met Ile Qu 205 2i0 215 ggg

acs tila cogatifng R.C A0 . it y Ala Thr
Arg Phe SeraQ/s A,Sgialgg?mg%%g%@, Egn{j@tg%@%@ggﬁér’g 23S caa

aca t Mwlegubartpathegenesis otendaatic shock god ardargucagial Med/Poghyy G u Thr

Thr %@%ﬁ% Asn Gy An Trp Asn Ay A n Ile 240 24 S 250 cca caa
aag a )t - ttc tgt cct gac ctg gat cct gta aac 818 Pro A n Cys Lys

Leu Val Phe Cys Pro Asp Leu Asp Pro Val Asn 2S5 ~ 260 26S cat get gaa
aag gtt aaa att ggt gtg gaa caa aaa tat ggt cag 866 Hs Ala Gu H s Lys

Lys 1Re G Kredtd, M6, Adkermbns, 0y HadsthildtNS 2 KPadseS SARQ, Riclfl, pSUBSTI TUTE

SHEET (RULE 26) WD 01/027289 15 July 2004 PCTI SG)0/ 00162 tft ‘cct caa ggc

act

Val

tta
Cys
aaa
Val

ttg
ttg
Thr
gtg
Cys

gdh gBessire W-andhdpdraasencl. (997 Accamparative analysisofeytolkiden Ay Thr G u
Thr T . _ Gy Asn Tyr Phe 285 290 29S ttg at gt ttt.gac acc
2an « frodlBfiof i Berdnce (RNcdy by Backesd! (aapepbies (hapaysagiaries Lou Lys
Asn Psggad ot 0 Thudish 3 ng%.?o L4nGC tgt gtt
gtg gca ggé?r%acgggégf%sggchtgt ﬁg’i‘g‘%% @x .A&@?gﬁggrﬁggé ai Lys
Ala Asp Arg Gu Val Asp Cys 320 325. 330 gae agt aaa get gta gac ttc
gat gat gttr%%g gﬁaac t gtc agg 1o58 Asp Ser Lys Ala Val Asp Phe Leu
¢ Pr'o

Asp VA G Loy, SES(ERP) U raleotadokige mediatpss inygepticgt t ct
aga g t t g% 0 t 1106 Ile Hs Cys Pro Ala Ay Cys Ser Leu
Al a ﬂo#%rA%ISL%'pz% glggo 35S 360 aca gcc ata tac cat gaa ctt tcc tca

tgt cgt gca gcc atc cat 1159 Thr Ala Ile Tyr Hs Gu Leu Ser Ser Val
Arg Ala Ala Ile Hs
4 Zahringer, U., Lindner, B. and Rietschel, E.T. (1994) Molecular structure of

lipid A, the endotoxic center of bacterial lipopolysaccharides. Adv. Carbohydr.
Chem. Biochem. 50, 211-76.
20

5. Armstrong, P.B. and Rickles, F.R. (1982) Endotoxin-induced degranulation
of the Limulus amebocyte. Exp. Cell Res. 140, 15-24.

6. Levin, J., Tomasulo, P.A. and Oser, R.S. (1970) Detection of endotoxin in
25 human blood and demonstration of an inhibitor. J. Lab. Clin. Med. 75, 903-911.

7. Novitsky, T.J. (1994) Limulus amoebocyte lysate (LAL) detection of
endotoxin in human blood. J. Endotoxin Res. 1, 253-263.

..49-



36S 370 37S get ggc aag ctt cca aac tct gga gga gcg gtg cat gtt gtg aac aat
1202 Ala Ay Lys Leu Pro Asn Ser Ay Ay Ala Val H s Val Vi Jdg0@®&n 380
'385 390 395 ggc ccc tac tcg gac ttt ctg ggt agt gac ctg aat ggg ata aaa
tcg, 125d Ay Pro Tyr Ser Asp Phe Leu Gy Ser Asp Leu Asn Gy Ile Lys Sex .
400 40S WPY3R8%ag ttg aag tct ctt gcc cgg agt ttc cga t"tcc',r’%:é‘f”"?lé? gtc cgt
1298 Gu Qu Leu Lys Ser Leu Ala Arg Ser Phe Arg Phe Asp Tyr Val Arg 41S
420 42S tcc tcc aca gca ggt aaa tca gga tgt cct gat gga tgg ttt gag gta
1346 Ser Ser Thr, ALa Ay Lys Ser s Pro Asp Gy Trp Phe Gu Val 930
43S 440 dc g U@agataﬁ‘p Iéj‘f%‘agﬁcs-g&g}sﬁgé'%ﬁg and ipayineydefgese iyg gaa aga
1394 Asp i ~ lx: D _ Gn Arg Ala Trp Qu Arg 445
4S50 4S5 g@tﬂhgga@'gg}lé%@b‘f-ggpbg%@%ét if?'sl’tsgsr‘"ggggget cgt ctt get gtg ctg gac
1442 Ala A n @y Val Cys Thr Asn Met Ala Ala Arg Leu Ala Val Leu Asp 460
465 470 47S - 70 SUBSTI TUTE SHEET (RULE 26) 15 July 2004 WO 0l /027289 -
PCT/ S300/90162Naka0, dar Taiuh, Mt,1Sheda Saaed Takagis B. 4t99ddeparin effectsga ggg aaa

ggg 1490 Pro r. Leu r u r.L Gy Lys Ay
480 48S 4 f@ﬁggﬁé)%@gﬁgct& ?ﬁgp%{%?‘z'sggg% E&'%ieﬁaég(%}f?&;ﬂget gag aag ecc’
1538 Leu Thr Thr Thr Trp Ile Ay Leu Hs Arg Leu Asp Ala GQu Lys Pro 495
SO0 50S ttt att tgg gag tta atg gat cgt agt aat gtg gtt ctg aat gat aac

1586 Phe 10.e TRing. NavageM.Adp anddHGd. (4995 Mibledalar lolonidg andsp Asn S10
515 520 cta aca ttc t c tc aa cct _gga aal gaa act aac tgt gta

1634 Leu SHiIeBRe onalysiibs Takiords oMK R 8f ey pnrcorSeahoaG o0y s val "S25
S30 S35 t G { : 1ga-acc aag tca

1682 Tyr ?Ciig’ﬁg'?’ﬁ’eg @E‘r‘]@g% - JABE Mecthe 89 %F%%ﬁg%@?‘ﬁ? Lys Ser 590
545 "1bSO S55 tgt ttt eag ccc tca agt ttt get tgc atg atg gat ctg tca gac
aga 1730 s Phe A n Pro Ser Ser Phe Ala Cys Met Met Asp Leu Ser Asp Arg ‘{}

Wy

S60 56S 5¥b aaRoepashées QRa Ghat, Gatog Bt and Diag,al.b.od 996 Expressian afga cac gcc

sa0 ses. abd cudsCarpls Pt ndEude Pkt SR ipeemaMoy dicly fod 3 iy o
1826 Thr g9 His Ay Gn Ser Ile Asp Ay Phe Tyr Ala Ay Sex Ser |le 590

S95 600 agg tac agc tgt gag gtt ctc cac tac ctc agt gga act gaa acc gta
1B74 Arg Tyr Sex Cys GQu Val Leu His Tyr Leu Ser Ay Thr Au Thr Val 60S

L0 T B ThoShar, S8 105 b8, 1K Pl e o P2
625 630 6 > :
e Ly CarRE A AT A B b, O, L0

64S ~ 6S0Biotgdn S{BY, 3BAa343.Cc cca agt cgg aca aac t~g ata agt cgt gtt ggg tca
2018 Au Ile Lys Pro Pro Ser Arg Thr Asn Ser Ile Ser Arg Val dy Ser 65S

660 66S - 71 SUBSTI TUTE SHEET ( RULE 26)
13.  Pui, A.W.M,, Ho, B. and Ding, J.L. (1997) Yeast recombinant Factor C from
20 horseshoe crab binds endotoxin and causes bacterostasis. J. Endotoxin Res. 4(6),
391-400.

14. Clare, 1.3. et al. And Henwood, C.A. (1991) Production of mouse epidermal
growth factor in yeast: high level secretion using Pichia pastoris strains containing
25  multiple gene copies. Gene 105, 205-212.

15.  Hussein, A.S., Chacon, M.R., Smith, A.M., Tosado-Acevedo, R., Selkirk,

M.E. (1999) Cloning, expression, and properties of a nonneuronal secreted

acetylcholinesterase from the parasitic nematode Nippostrongylus brasiliensis. 3
30  Biol. Chem. 274(14), 9312-9319.
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15 July 2004 WD 01/027289 PCT/ SG00/ 00162 cct ttc ttg agg ttg cca cgg tta
eec ctc eca tta get aga gca gec 2066 Pro Phe Leu Arg Leu PrioJuly 3004eu Pro
‘Leu Pro Leu Ala Arg Ala Ala 670 675 680 aaa cct cct cca aaa cct aga tcc tca
caa ccc tct act gtg gac ttg 2114 Lys Pro Pro Pro Lys Pro Arg Ser Ser Gn
Pro Ser WRPAPR8IASY Leu 68S 690 695 get tct aaa gtt aaa REHSEWOY2a ggt cat
tac cgg gta ggg tct ega 2162 Ala Ser Lys Val Lys Leu Pro Gu Ay H's Tyr
Arg Val Ay Ser Arg 700 705 , 710 715 i gcc atc tac acg tgc gag tcg aga tac

Gu Lou by cMpedlf. MiteoR. 2eimbc-odekuigeata Najerite, fotiain-gga aac | og
: ' Trp S
Sy Avy B B Biinage S, SO0 Um0 6 A o Re R Rl o ot co

cgt tct eeting ptotaase 23A6g@y withl £nidsaic\Gtuctdre dBcomhIEMERL-1ilds RepR@rnfdi 0 Ar g
Ser Pro Phe |le 750 7S5 760 tgg aat ggg aat tct aca gaa ata ggt cag tgg ccg

tgg cag Grwifactosdikerapd Jegtindike demaigsy JTRiol.hem) 266 6553-6561.p Pro Trp
an AISa Gy 76S 7?0 775 atc tct aga tgg ctt gca gac cac aat atg tgg ttt ctc
"cag tgt gga: 2402 Ile Ser Arg Trp Leu Ala Asp Hi's Asn Met Trp Phe Leu G n

Cys Ay 130 7Rhedh, p.G/ AR a, PIGFF i@ct get
gcc cac tgt gt?2450 Ay gg‘:riiéffeél?a gjeﬁgﬁéﬁﬁh?}gg&ﬂp I(ngq\(}gfs%%%r%ﬁﬁa Al a

H s Cys Yequsman fes gadieakgels de membipaes.aElecraphgessisal 5(8a9), 1940- 1043, aat  eag
ttt aaa atg 2498 Thr Tyr Sex Ala Thr Ala Qu Ile Ile Asp Pro Asn G n Phe
Lys Met 815 B20 82S tat ctg ggc aag tac tac cgt gat gac agt aga gac gat gac

tat gta 6 %S g Al Ser p Tyr
Vai 830 éi?g ~%6*?g§eg¥vghég%@gagﬁgfetp ! ?:? v%%é’@p CL'éggA%ﬁq}éﬁggly'A@%gﬁiac tac
gac aoc Baétericidal/getmaalglity-incrasinggrofdint hbb %nbi)&xk‘ﬁhe@ﬁﬂizﬁﬁc_ga tylyr Asp
Pro 845 8S0 85S 72 SUBSTI TUTE SHEET ( RULE 26) 1 S July 2004 011 027289

PCT/ scooAomwiol g4, £62-68@. aac ttt gac ata gcc cta att caa ctg aaa act cct
gtt 2642 Gy Asn Leu Asn Phe Asp Ile Ala Leu lie An Leu Lys Thr Pro Val
860 86S 870 B75 act .ttg aca aca cga gtc caa cca atc tgt ctg cct act gac

atc aca 2690 Warrégw.ghelehRon ML WaiddigHe' R, e ogMr Asp Ile
Thr 880 88S 890 rzgca aga Saa ?:'acg't%/g}aga@gﬁ%tgbﬂdggﬁg@é%tﬂ;é%{cg’ Ié}g’ gtg aca ggt

t gg 273e Kiisch,A5.9., Bivedd, &.ReWhyte, RiL, Zapol, WM Land Nowitsky, TVRI(1392) Gy Trp
895 900 S.. t ttg aat gaa aae aac ace tat tca gag acg att caa caa get

gt g 2'?86%gﬂ)"agﬂd&eﬁ’t@%@t%&‘h‘)fi%‘mW'“ﬂYrL'@éliuscé\fﬂF“'PHPOWFQCCQaHd@lFﬁCWa Vai
910 ~ 91 _ C t - gcc agc acc tgt gaa gag ggg tac aag gaa
gca 2834%@%93?'5)&%] BQ%()' %ﬁ%é &ggiSer Thr C¢ys AQu Au Ay Tyr.Lys Qu A a
92S 930 93S gac tta cca ctg aca gta aca gag aac atg ttc tgt gca ggt tac aag

2B82 Asp Leu Pro Leu Thr Val Thr G u Asn Met Phe s Ala Ay Tyr Lys 940
94S 9s0 oMk Appelemelk, B.J., An, Y.Q., Geerts, M. Thijs, B.G., DeBoer, H.A., Maclaren,

D.M., DeGraaff, J. and Nuijens, J.H. (1994) Lactoferrin is a lipid A-binding protein.
20 Infect. Immun. 62, 2628-2632.

21, larrick,J.W., Hirata,M., Balint,R.F., Lee,J., Zhong,J. and Wright,S.C. (1995)
Human CAP18: a novel antimicrobial fipopolysaccharide-binding protein. Infect.
Immun. 63(4), 1291-1297.

25
22..  O'Riordan, J.F., Goldstick, T.K., Ditzel, J. and Ernest, J.T. (1983)
Characterization of oxygen-hemoglobin equilibrium curves using nonlinear
regression of the Hill equation: parameter values for normal human adults. Adv
Exp Med Biol 159, 435-444.
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aag gga cgt tat gat gcc tgc agt ggg gac agt gga gga cct tta gtg 2930 Lys

Ay Arg Tyr Asp Ala Cys Ser Ay Asp Ser Ay Gy Pro Leu Val5 88920665 970 {tt

‘get gat gat tcc cgt acc gaa agg egg tgg gtc ttg gaa ggg att. 2978 Phe Al a

Asp Asp b ofS2sbNr G u Arg Arg Trp Val Leu Gu Ay Ile Yo 986/G%e 9t ¢ agc *

tgg ggc agt ccc agt gga tgt ggc aag gcg aac cag tac ggg 3026 Val Ser Trp
Gy Ser Pro Ser Ay Cys Gy Lys Ala Asn An Tyr Gy 990 99S 1000 ggc ttc
act aaa gtt aac gtt ttc ctg tca tgg att agg cag ttc att 3074 Gy Phe Thr
Lys val AgB, VaHilPrevLew18 r

t gaaact gat ct aaat at t tgt aagg—g?gdg%trﬁt%ﬁ?t‘airgcﬁhgeﬁ%{lﬁ@g% §Q§5t<y t gct? wﬁ%
act agt t t agaocanaagdde ggtlt Bhysiolg (prab)4@,a68. aggatcattg tttctgtttg 3194
tttttacaaa tggttatttt agtcagtgaa tgagaatagt atccattgaa gactgttacc 324
ttttattcta cctttttata ttactatgta agtatttggg atatcttcta cacatgaaaa 3314 -

SUBSTI TUTB4SHE 2 2 I 162
ttctgt cattE' tta?ga"giﬁﬁ 't %Spt Pct g[gqgtég gt g?{t‘ 1@33?&3&@@%%43 ‘gca%%&gé%
at gt aas t t in vist agtmcdvo yaahamah ladtofprac-datved paplids. dafat! BARIUNR S 78334

aaaaaaaaaa ggaa . 3448 <21 0> 4 <21l > 1019 <2l 2> PRT <213> Car ci noscvr pi us
d 32800a 4 Met Val Leu Ala Ser Phe Leu Val Ser G y Leu Val Leu

r ot undi cad
Gy Leu Leu . 1 510 . 15 Ala @n Lys Met Arg Pro Val @ n Ser Lys Ay Val
Asp Leu Ay Leu 20 25 30 Cys Asp Qu Thr Arg Phe Qu Cys Lys Cys Ay Asp

Pro Gy Ts. Valrsdéhigd) S5kBbayadhn Y. 6ofd, ¥. \Bkurkkéa, @.N Tar e Tyr
Arg Trp Arg Pro 50 g% 60 Ty ?W s LysoPro Q/suAs fﬁs N@éﬁeé‘ K%Qopys Asp

73

lle Cys PraadLEﬁgiaBK (1082 Iaduatmn Qﬁ/mamrgtlmym leturé:dlh\uﬁyan nomodytic Ay Leu Asp

aru off vl Bl BY ooty dsSenshacsy ngky 4014, Sdolges h wlg Thr Gy -

Ala Cys Ala Q/s Arg 115 120 12S Asp Arg Tyr Gu @y Val Hs Cys GQu lle

£
<

Leu~Lys Gy Cys Pro Leu 130 135 140 Leu Pro Ser Asp Ser dn Val dn du Val
Arg Asn Pi26. Pr RigshC. AWahJAG M&hkB5T 1 §%elithofdd G. Tl[Hndbl“eﬁtA@pSEMﬁe@@F— Cys Ser

Pro Ay Phe Lys Leu

16S 170 17S Met Ala ‘Arg Cys Leu Pro Asn

dy dn Tr“ﬂﬁrgéﬁerAéna@%é‘loﬁﬁﬁ) A. (139@bﬂl§hafﬂmB’SHEEtDX(!RmelrEﬁ§md WO 01/ 027289

val Ser SPUBRIAth bepderbbrtan el syl oliominahisullegy Asp hex

Ile Gy Ganti q{zﬁacbﬁéhdﬁ Bactédl ﬁhﬁ)l@ﬁerﬁhgs 523812@@81?70 Ser Pro Tyr Tyr Leu

Ile Ay @n Leu Thr 225 230 235 24 y Asn Ay G@n Trp Asn
Ay d:n IIe'Pro Gln Cys Lys Asn 24S 250 25S Leu Val Phe Cys Pro Asp Leu

Asp Pro Vi ﬁraGulai bééZGOZGS(%?OVaI Lys Ile Ay val Au dn
Lys Tyr d oOWeR, @ trop.d-Asandgervel . 99ﬂ1U5¢3ﬂfaﬂhr Cys Ser

ay ser 19 EBGS OB G EhodiBeattysdy Pl byt SHsin YRVE W 2 ach

Arg Gu Vaﬁaneepcaquums:p 209:21s Ala Val 32S 330 335 Asp Phe Leu Asp Asp

Val Ay Qu Pro Val Arglle Hs Cys Pro Ala 390 345 350 Gy Cys Ser Leu Thr

Ala G2 Thr Val Trp Ay Thr Ala lle Tyr His 3S5 360 36S
28.  Riss, T.L. and Moravec, R.A. (1992) Comparison of MTT, XTT, and a novel
tetrazolium compound MTS for in vitro proliferation and chemosensitivity assays.
Mol. Biol. Cell 3 (Suppl.), 184a.

25 29. Lehmann, V., Freudenberg, M.A. and Galanos, C. (1987) Lethal toxicity of
lipopolysaccharide and tumor necrosis factor in normal and D-galactosamine-
treated mice. J. Exp. Med. 165, 657-663.

30.  Laub, P.B. and Gallo, J.M. (1996) NCOMP--a windows-based computer
30 program for noncompartmental analysis of pharmacokinetic data. J Pharm. Sci.
85(4), 393-5.

-52_

-



du
\Asn
400

s 415

430

Leu Ser Ser Val Cys Arg Ala Ala Ile Hs Ala Ay Lys Leu Pro 370 37S 380
Sex Ay Gy Ala vVal Hs Val Val Asn Asn Ay Pro Tyr Sen5Asly 288% 390 395
Phe Leu Gy Ser Asp Leu Asn Gy Ile Lys Ser Qu Gu Leu Lys Ser 40S al0
Leu Ala Arg Ser Phe Arg Phe Asp Tyr Val Arg Ser Sex Thr~Ala Gy 420 425
Lys Woa01@P8¥yys pro Asp Ay Trp Phe Qu val Asp A u RGTSEPROYSE - 75

SUBSTI TUTE SHEET (RULE 26) 15 July 2004 WO 01/027289 PCT/ S0/ 00162 43S

940
45S
470
Trp
Leu
Al a
‘A n
Ser

Cys
Lys
Tyr
Asp
Thr
Thr

49S Tyr Val Thr Ser Lys A n Arg Ala Trp Gu Arg Ala A n @y Val Cys 4S0
460 Thr Asn Met Ala Ala Arg Leu Ala Val Leu Asp Lys Asp Val Ile Pro 465
475 ~ 480 Asn Ser Leu Thr Qu Thr Leu Arg Gy Lys Ay Leu Thr Thr Thr

48S 40 4Baldhes, A L Ille Trp GQu
SO0 505 510 Met Es%ﬁlgrggegﬂé? ASMHAV%HU %Pﬁﬁé ilgﬂﬁi&ogeum‘?hr Phe Trp
515 dnduagssepsitizatign & thePtabhaHqﬁeﬁmwof@ndoTbxmAS?woéNNaﬁ/aAcaIN'ScWSMsIO Ile
530 ?gsgég_ An Leu An Ser Val Trp Lys Thr Lys Ser Cys Phe G n Pro
545 *Ser Phe Ala Cys Met Met Asp Leu Ser Asp Arg Asn Lys Ala
Cys 56S 5~0 S75 Asp Asp Pro Ay Ser Leu Gu Asn Ay Hs Ala Thr Leu His
G@n S80 S85 590 Ser Ile Asp Ay Phe Tyr Ala Gy Ser Ser Ile Arg Tyr Sex
G u> 305 aGPlE)E.Madnd Meier B. (058) &lon ararﬁéﬁfcﬂsﬁnﬁtwnTﬁ%mVal Thr Cys

Thr Asn 610 615 620 Ay Thr Trp Ser a Pro s Pro Arg Cys Ile Lys Val
Thr momtemsse@tlea@ J(s‘l/’ﬁnﬁélﬁt Ij?"iSOPr%’)',\ﬁﬁWﬁgb Ser Tyr Ay Ser val Gu
Lys Pro Pro 645 6S0O 65S Ser Arg Thr Asn Ser Ile Ser Arg Val Ay Ser Pro
Leu Arg Leu 660 665 670 Pro Arg Leu Pro Leu Pro Leu Ala Arg Ala Ala Lys
Pro B3 Lysndiés G3Qikss 6 R p Leu Ala
Lys Val Lys - 76 " SUBSTI Tﬁlﬁﬁ%ﬁ‘l”t(éﬁ%%gl) Jﬂ/%%igg'{z @39@3690 69S

18 JAGtinismbidartigtn of polyeatianic peptides. (Paptidesi 20TR68F A%l Ay Ser Arg
Il'e Tyr Thr Cys 705 710 71S 720 Gu Ser Arg Tyr Tyr GQu Leu Leu Ay Ser
@y Arg Arg Cys Asp 725 730 735 Ser Asn Ay Asn Trp Ser Gy Arg Pro Ala

o Ak afBts. lnG R/l £ Roglr &Pt 1€ 775 Q' e
Ile ﬁmdmugdsﬁop, Ge(u995p FK@.-B@Qa?u@atA@mdﬂhan@éﬂtné@bn?bféuefﬁ@ Leu Gn Cys
Gly Ser Leu Leu Asn 78S 790 79S 800 G u le Val Thr Ala Ala Hi s

Val ﬁteme fregrand expressedon ere rearsomamddeatlsn erod dNats \cBdoSdsn G n Phe
'\\//}’5 Cg%t\ gg f{? _]é\;s Tyr 820 825 830 Tyr Arg Asp Asp Ser Arg Asp Asp Asp
al ‘var: g U Ala 83S 8A0 84S Leu Gu Ile His Val Asn Pro Asn Tyr
Pro dy Asn Leu Asn Phe 850 85S 860 . Asp Ile Ala Leu Ile @ n Leu Lys

Pro Val Thr Leu Thr Thr Arg 865 870 875 880 Val G n Pro Ile Cys Leu Pro
Asp |13% THiarbara, & Bahincadas M. eRisSE R, FMeBIM and Gennaro, R. (1999).

SMAP-29: a potent antibacterial and antifungal peptide from sheep leukocytes.
FEBS Letts. 463: 58-62.

20
36. Teshima, T., Ueky, Y., Nakai, T. and Shiba, T. (1986). Structure
determination of lepidopteran, self-defense substance produced by silkworm.
Tetrahedron. 42: 829-834. '

25  37. Sawa, T., Kurahashi, K, Ohara, M., Gropper, MA., Doshi, V., Larrick, JW.
And Wiener-Kronish, JP. (1998). Evaluation of antimicrobial and
lipopolysaccharide-netralising effects of a synthetic CAP-18 fragment against
Pseudomonas aeruginosa in a mouse model. Antimcicrob. Agents Chemother.
42: 3269-3275.

30
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Lys Gu @y Thr Leu Ala Val VvVal Thr Ay Trp Ay Leu Asn du Asn 900 90S 910
Asn Thr Tyr Ser GQu Thr Ile dn A@n Ala Val Leu Pro Val Vall5Auly 8308 920 92S
Ala Ser Thr Cys Au Gu Ay Tyr Lys Gu Ala Asp Leu Pro Leu Thr 930 935 -
940 Val Thr u Asn Met Phe Cys Ala Gy Tyr Lys Lys Ay Ar

SUBSTI TUW:O%‘géﬁg(RULE 26) 15 July 2004 WO 011 027289 9 é@i"%%o Al a
Cys Ser Ay Asp Ser Ay Gy Pro Leu Val Phe Ala Asp Asp Ser 96S 970 975 Arg
Thr Qu Arg Arg Trp Val Leu Gu Ay Ile Val Ser Trp Gy Ser 980 985 990 Pro

acn Val P L RPIRGUBOTL The oelfoohiivcf ssie Ronstiteet Medol Bt bo

SUBSTI TUT4S BHIEET (RULE 26) 15 July 2004 What is clained is: 1. An
i sol at ed pol ypeptide consisting essentially of a |ipopolysaccharide binding
dormain of a Factor C protein. 2. The polypeptide of claiml, wherein said

AR A L m@ﬁ&aﬁiar%ﬁﬁ“téféﬁq a,%ah;,;\éy A S
|1 popol yseroohr KdprioLAste (Rhvahas A thes (A& di'n to?f‘da%ﬁ,;og‘épéggm the

group consisting of: am no aci s 1- 3 3 of a ei'n t one
menber se¢aIdloadSCfulamﬂy$fanqncompn«tMnm1apyJ Agnonters.udbd. 11160'2&'7»‘123?. a Factor C
protein, a sushi 2 domain of a Factor C protein, and a sushi 3 domain of a
Factor C protein; a sushi-1 peptide; a sushi-1o0 peptide; a sushi-3 peptide;
a sushi - 3gh pe i iq4 pepti de; a sushi-6-vgl
pepti de; ?su%‘?g@ﬁs Z&t;‘deseﬁgmsg\s §§ gbgéptl de; and a sushi-9-vg4
peptide. 4. The pol ypept| de of claim1, further conprising a secretory
signal sequence of a vitellogenin protein. 5. The polypeptide of claim4
that is phtifiERbiaser Soetsal., IUBSTMedTIO8S,EES: 778-79315 July 2004 6. The
pol ypeptide of claim1, conprising a nmenber selected fromthe group
consi sting of a sushi- 1 peptide, a sushi-iD peptide, a sushi-3 peptide, and
a sus 3 pep, 7 f144. &R further conprising a
reportmer ?))%Jgt eﬁﬁﬂng al:’ll %l-p?l m”\’“%%' F%’?th@'?g?y%%%ti de of claim?7,
conprising a reporter protein sel ected

43. Tobias P. S. et al., J Biol Chem 1989; 264: 10867-10871.

44.  Elsbach P. et al., Curr Opin Immunol 1993; 5: 103-107.

45. Rogy M. A. et al., J Clin Immun 1994; 14: 120-133.

46. Tanaka S. et al., Biochem Biophys Res Commun 1982; 105: 717-723.

15 47. MoritaT.S. et al., J Biochem 1985; 97: 1611-1620.

48.  Aketagawa J. et al., ] Biol Chem 1986; 261: 7357-7365.

49. MutaT. etal., ) Biochem 1987; 101: 1321-1330.

50. Alpert G. et al., J Infect Dis 1992; 165: 494-500.

51. Fletcher M. A. et al., 3 Surg Res 1993; 55: 147-154. -
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fromthe group consisting of green fluorescent protein (GFP), alkaline
phosphat ase, a peroxidase, and a luciferase. 9. The pol ypept3 Hey 2604! ai m 8,
~conprising a nenber selected fromthe group consisting of

- SSCr FC- sygdmok7f86P. SSCr FC- sushi - 3- GFP, and SSCr FC- sushi %Cﬁ(ﬁ) @{3 10. The
pol ypeptide of claim7, conprising an affinity tag sel ect 90 1%e group
consisting of polyhistidine or biotin. 11. A pharmaceutical conposition
conprising a therapeutically effective amount of a polypeptide of claim1l
and a ph&@2racagdrcaat | C i £754.9t0pj.cal fornulation. SUBS T

| TUTE SHEE? -so 15 %tuﬁayﬁ%t&%%yﬁgeglgo%%gg&?%%gf claim1l, wherein said
pol ypeptide is substantially free of serine protease activity. 13. The

pol ypepti of,,claim 12, further conprising a secretory signal sequence of
avitell éégni A“%@HIL&P#% e}@_?., %‘r?é("ﬁ'l%éﬁﬁﬁd B LA HoAB. further conprising
a reporter protein or an afFnity tag. suBS~l ~uT~ sH~~r

CACAN, % AL AYU LA @AHL. A LA LAY AN, LA@.A A LA CARAA LA A@A A AQAQ
- A An. A4An. Adyate, T Aot/ @/BIGHEML 18897106 663-HERA AT @A, . AL AQA A A . A
AR, A[e. A LA CAAA

(. A AYu. A A 9. A2. AL. AY. A, 9. Al E. Af @0 A% AK! , | . A@b6 A@ AN, 9. AF! . A3;

}@r nﬁc“ﬂ%%%%@%o@%ﬁ%é%gé} ﬁgafﬁﬂgip r%a] ca] ca]U(>:a] cMa]ca]ca]calc

aJca] ca] ca]cal cal]c”a] calU calcalUcalca (9%a7-\;

BP] I' h{upkf " [V] ca] caV] ca] ca] ca] caV] ca] caV] ca] ca] cal] ca] ca] ca] ca] ca] ca] ca] ca
] ca] cd] caPea] d&Vira). ehlataBoli Dok didpkiriscadspal 597 11754 2987 74-20ey t oi d_Ykf " [ V] cV
] ca] ca] caV] ca] ca] caV] ca] ca] ca] ca] ca] cal] ca] ca] ca] ca] caV] ca] ca] ca] ca]ca]ca]c
aj.ca] cfa] ca] ca]ca]ca]caljca -=c~Y |

VD) #HHESSS W&L """ FV AR ca] ca] ca] ca] ca] cal] c
a] cai caj g%cg] calcal caJ 5‘5]‘”’!:3?66'2% ?ﬁﬁcﬁgﬁﬁ&éﬁﬂﬁﬁﬁia\/} ca} ca{/] c!a] c!a! | ;Jlb
***N+m -L---.W.R////0030B0008111% 2} w mhc”Yj d_ZU] ca] ca] ca] ca] ca] ca] caU
] ca] craU] ca] ca] ca] ca] ca] ca] ca] ca] ca*ca] caj] ca] caV] ca] caV] ca] caV] ca] ca] ca] ca]
ca] ca] ca “$Rv2%pKyRadal sebalcriB s IRBiThaad®8Iove7: 405-¢16.

; <a<<{vqgl gb] X] c] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal] cal] ca] ca] ca] ca] ca] ca] ca] ca]
ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal <<=&=>g>>?L??7? @ GADBA,
AAAAAABZ BBBH# CHPBDMiEfRbioay it ¢ j{] £l gpkgal ca] ca] caV] ca] ca] ca] ca] ca] cal] caU
] ca] ca] ca] caV] ca] ca] ca] ca] ca c%% %c’aﬁa} ca] ca] ca] caV] ca] ca] ca! ( FYFFFAGGG+H
\ HHH: 1]
JEIMIJIJJATIKKKLDL{ LLM_NNNNOzt 0j e’ ca] cal] ca] cal] ca] caV] ca] ca]ca]ca] ca]ca]c
ay] cdt c¥ca &P@é&y]rgﬁwﬂ-ﬁ]@gﬁ@/]@]ﬁ] 8l 8:!@] B%t] &é?i;!ﬁi';g@a]fiéﬁ.} ca]! O‘g O]OOO]D\
PgPuPPPPPP! QUQQR RVRRRR SWSSSSSS

T&T| wngb] Xj e [V]]] ca] ca] caU] ca] ca] ca] ca] ca] caV] ca] ca] ca] ca] ca] ca] ca] ca] caV
] ca] caV] 6d] cajDiny]) cial etadl; 3l Errlotanth Feko@de al 88-43,

&TsTTUPVt VWMEWNAKX+YMYY* 2y ZZ[ S[[[:VIVR _\ A¥A

"@k" “}wmhc”Y]]]]ca] ca] ca] ca] ca] cal] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca
-1 [ |
It Frnohhs ) BaBIT R SRS AT hhes fdve; Yo7 9aglssy ol eheveeeer TSIV
hhh/ i {vql gb] Xmhc”Y]]] ca] ca] ca] ca] ca] ca] ca] caV] ca] ca] caV]ca] ca] caV] ca] caV]ca
] caV] ca] ca] cal] caU] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca

i ~i i kkgl3kk| Vagmmmin®mkrbirai Natiee 29p0;YeEy: Weo-684  val ga\ W] ca] ca] c”a] ca] ca
] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] caU] ca] ca] ca] ca] ca] c”a] ca] ca] ca] ca] ca] ca]
cal ca]ca]ca! st\tttuhuuuu

VV&VLVI VRYVVvWwk -}}-~-ytoj e alcalcal calcalca]calca]ca]calc
a] ca] ca] (@g] caf@é@i%?%é%@éﬁabaﬁ?éﬁ%@ﬂ#«dﬁ@ ﬁ%@]%&i‘] b%iﬁ%!aﬁi)a}@é@kda] c!a! &%B
i])tdoMz2{vqgl gb] X] ]] ca] ca] ca] ca] ca] ca] ca] cal] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]
~ca] ca]ca] ca] ca]ca] ca] ca] ca] ca]ca]cal] ca] ca]ca!/g)uKvzgt pu?3{vpkfal\W]]ca]c
a] ca]ita] 6&U c Rjaranick] E.adtc), Padc 8ok exp/BiciiMed ¢9t cai TRI - p94 cal ca] cal cal cal ¢
aJ calca]ca]ca]ca]ca]ca! 3YTMm ", ;
. &% ~yt o] e ZU] ca] cMa] ca] ca] ca] ca] ca] ca] caV] ca] caV] ca] cal] ca] caU] ca] ca] ca]

ca] cal] cakgal c a al= . 6CP" b?g~xsni d_zZU] ca] ca] c
a] I:a] I:a] (k:;g] Laﬁ a Q}Eg%}%g} éii‘@gbf)&]aff@]aﬂc‘% gﬁﬁg}a‘:}&a] cal cg] cal ca]_c’l‘J]a] c!at] c!at]

ca] ca] ca] ca] c™a] ca] ca! % g$31[ ZKH<6zupkfa\ W] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] c
a] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal] cal] ca] ca] ca] ca] ca] ca] ca] ca] ca] c*a] cal 6V' m
z1E6' }" pﬁ%’ENW@W@k[WJ ¢lcal], chlnfedtdais d9P4al zoy t490-a462] ca] ca] ca] ca] ca] ca] ca
] ca] ca] ca] ca] ca] ca] c”a] ca] c™a] ca] cal] cal] ca] ca] ca] ca!l [ hwHIX] Ng

a#0?4zupj d_ZU] ca] ca] cal] cal] ca] ca] ca] cg] ca] ca] ca] ca] ca] ca] ca] ca] caV]ca]ca]c
a] ca] ca] ca] ca] ca] ca] ca] c”a] ca] c”*a] ca] cd] ca! 4zw\ hTA. 6CP_

)\ytoje [V]]ca] ca]ca] ca] ca]ca] caV]ca]ca]ca]ca]cal]cal]ca]ca]ca]ca]ca]ca]cra
] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca! "o;



V<[ vgl f a\ W gV] c] ca] ca] caV] ca] ca] caV] ca] ca] ca] ca] ca] c*a] ca] caV] ca] ca] ca] ca] c

_a]caV] ca] caV] ca] ca] ca] caV] ca] ca] caV] ca] ca] ca 15 July 2004
[1$z D({upkfa\VlgV] U] ca]ca]ca] ca]ca]ca]c”aV]ca]caV]ca]caV]ca]caV]ca]cal ca] c_
a] ca] c"%?l{ a] ca] ca] ca] ca] ca] cal] ca] cal] ca] ca PCT/SG00/00162
(7v?a#( mhb] Vkf a\ VI gV] UV] ca] cal] ca] ca

WV] caV] ca] caV] ca] ca] cal] caU] ca] ca] ca] ca] ca] ca] ca] ca] ca] caV]ca] caV]ca] caV]ca
] caV] ca] ca] cal] ca a{vpke ZU gV]] cal] ca] cal] ca] cal] ca] caV] ca] caV] ca] ca] ca] ca
] ca] caU] ca] caV] ca] ca] caV] ca] caV] ca] ca] ca] ca] ca] ca] ca] cal] ca] ca
5=>Hl abv}wr | gb] Wke™ ZU gV] ] U] ca] ca] ca] cal] ca] cal] ca] cal] ca] ca] ca] cal] ca] cal]
ca] cal] cggcaUNardmats Tlbcal CrBioahdmal 988y 108! g20l3Ad.cal] ca! #- RSDG-xsnhc] XSl g
] ca] cal] ca] cal] ca] ca] cal] ca] ca] cal] ca] ca] cal] ca] ca] cal] ca] caV] ca] ca] cal] ca]
caV] ca] ca\/] ca] ca] ca\/] ca] cal] ca] ca
*[ x| PQde= ca] cal] ca] cal] ca] ca] cal] ca
] E:a] cgl.jJ] é | ca %cag] éﬁ%f@&f@%’] @zﬂ%a%@a g%%'ca} caﬂ ca]<:\ L_J]pt w]z Jeadd
| wql f a[ Vhc] XSl g] c] ca\/] ca] cal] ca] caU] ca] caV] ca] caU] ca] cal] ca] ca] ca] cal] ca] ca,
U] ca] cal] ca] cal] ca] calU] ca] caU] ca] caU] ca] caU] ca] ca! 0125CGHVef } xsnhb\ Vhc] XSl g]
cU] cal)] cA0] calkaid].dd] ebdlcAfal BjachpoalP8a) tEy chlTdl8ay] ca] cal] ca] cal] ca] cal
ca] ca] cal] ca] caV] ca] cal] ca] caV] ca" +. 02689ANZbr - 3ozsmhb] XRhc] XSU] ¢ a] ¢
aljcalUca]jcalUlc a Uc "aUc a]JcalcalcaUca]c a]Jca

caUl c ca G c caUl caU ca]ca)/JY
?%ABMJS] k?rtf% zt ﬁ.g@gﬁé«]ﬁ@sﬂﬁ@ﬂ. Lf]g@ ]:cig caa Qg;lf]a] caU]U] caJ] ca{/] c) a W]c a]c
aUc aJcaUcalcalcalUc alJc aUc a] cal c a] caU calc aJc aUc a]ca]c”alcalc

b\ Whc]
2} g ZZJ] L a>C/ %ﬁgo&\qﬁ?ﬂ]}fﬁg@bﬂ%bﬂ .c 56}%.0 alc aljc aJc alUc aJc aU]é

10

73. US. Patent'5,716,834
74. US. Patent 5,712,144

15 75. U.S. Patent Application 08/877,620
76.  U.S. Patent Application 09/081,767

77. U.S. Patent Application 60/106,426

78. U.S. Patent Application 09/201,786

79. “Remington, the Science and Practice of Pharmacy”, 19™ Edition, c. 1995 by
the Philadelphia College of Pharmacy and Science.
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aUl'c a] caljcalUjc aV]c aJjc aUc aJc a]Jcalc
“aFHv{] " 8] c} xr nghb\ Wohc] U] ca] caU] ca] cal] ca] cal] ca] ca] ca] cal] ¢aJuladpo4] ca] caU
‘cal] cal caUé

W] cal] cX(9 ’é‘]’é%c"a] cal] ca] caU] ca] caU] cacqr xy" $9PR{ zupj FARCIMY2ca] ca] ca
Ul ca] ca] ca] ca]ca]ca] ca]c

a] ca] cal] ca] ca] ca] cal] ca] cal] ca] ca] c”a] caU] ca] cal] ca] cal] ca] cal] ca] ca

). {| ~xsmhb] W e ZU] c] U] ca] caU] ca] caU] ca] caU] ca] ca] cal] ca] caU] ca] caU] ca] cal] c
a] cal] ca] calU] ca] caU] ca] caU] ca] ca] ca] ca] cal] ca] ca] ca#&, - 01NQbh} ~

1'Y+/ BFIl | vqgl fa[Vj e ZU c]]cal] ca] cal] ca] ca] cal] ca] caU] ca] caU] ca] cal] ca] cal] ca
] cal] ca] caU] ca] cal] ca] cal] ca] caU] ca] ca] ca] calU] cal] ca] cal K!' ' : <Eei j xyyt ni cAXS
1] cal] ca] cal] ca] cal] ca] caidhsal:catl-cakcal] cal ca] ca] cal] ca] cal] ca] ca] ca] ca] ¢

‘a] ca] ca] cal] ca] ca] caU] ca] ca] cal] ca

-Rb \ A
cal gzgrmf Z-%%j&“%%é%%ﬁ]%zwﬂfimﬂzf‘izf‘] ool el o e rea ¢nel cal cald cal
"(5DN! gj *uf

74 a] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal ca]ca] c
a] ca] cal.calca a a Q3LALOYhuD ¢ | uvyt oj e
][Vc] c’a’} 85}%‘*&1 R&ﬁ XY‘ % L t(L':{la]ctcé{]l %gg% ca] ca] ca] ca] cEaJ] ca] )caUJ] c
aU] ca] ca] ca] ca] ca] ca] ca] ca] ca] caI v( +i &35D~#" R19Fb ~ytoj e_ZU] ca] cal] ca] ca] ca]
calcalt °ea]78&1t%31 Pca] ca] ca] ca] ca] ca] ca] caU] caU] ca] cal] ca] ca] ca] ca] caV] ca] ca
] ca] ca] ca] ca! @l b

*7S+c: KFOgPYBE X% Eca] ca] ca] ca] cal] ca] ca] ca] ca] ca] ca] ca] cal ca] ca] ca] caU] caj
ca] ca] e¥jica} £ &¢ajxta] ca] ca] ca] ca] ca] ca] ca] ca! [ ~mW *

ET| vgl ga\ VI gb] X] U] ca] cal] ca] ca] ca] cal] ca] ca] cal] ca] caU] ca] cal] ca] cal] ca] caU
] ca] cakeed>ca] ca] ca] ca] ca] ca] ca] ca] cal] ca] ca] ca

s>al! <?LOYhG xsni d_ZI gb] X] U] c] ca] ca] ca] ca] ca] ca] ca] cal] ca] ca] cal] ca] ca] ca] ca
] caV] cahee] eajaakecalecal T @] ca] ca] ca] ca] cal] ca] caU ca] ca

kB#! ) - =AELgj w&~ysnhc” XSl g] caU] ca] ca] cal] ca] cal] ca] caU] ca] ca] ca] caU] ca] cal] c
a] cal] cajeab)] ca] cal] ca] caU] ca] ca] ca] cal] ca] ca] ca] ca] caV]ca

=KOg+AMbpwWSzt ©3 € ZUl g] ] caV] ca] ca] ca] ca] cal] ca] ca] cal] ca] cal] ca] ca] caU] ca] ca
Ul ca] caldhsaleal] ca] ca] ca] ca] ca] ca] ca] ca] cal] ca] calU] ca u, Os} $4yWtoje Xlig]]c
W] caU saj cakhealcatlcal.salcaleakeal cal ca] cal cal ca] ca] cal] ca] ca] ca] cal] ca] ¢
aJca] ca] ca]cal cal]ca]ca]lcalca nz

% 19AI Qbuoj e_ZUoj e_Xl g] ] ca] cal] ca] ca] caU] ca

UV] cal] ca caldkcal cal] ca] cal] cal] ca] ca] caU] ca] cal] ca] cal] ca] ca] caU] ca] cal] ca
] ca] call s3] cashbaR@+)_| y#yt nhc”Yl g] ] ca] ca] ca] cal] cal] ca] cal] ca] ca] cal] ca] c
a] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] caV] ca] ca] ca] ca] ca] ca] ca] ca] cal] ca

#l KOeCJe I vv{vpke ZTl g] U ca] cal] caU] ca] caU] ca] ca] ca] cal] ca] ca] caU] ca]call c
a] cal Caéﬁcggi Salaalealealeabeallop gca];ealacelamalcaite@a\g@

*Ne:rz$~ytni ca

cal caU] ca] ca]ca] ca] ca] ca] ca] cal] ca]c
a$ a
351] olcgi g%}cjcak%]ccg] ]g%% a% s fc°a*ﬁ%"tj caatc/ja::g%a %%]ag%U] %:aﬁ! lf‘igcg)2 ca] ca] ca] cal ¢
aU] ca] ca] ca] ca ca
: >SRV~yt 3361“% EJ]"cté}Efa ]t(? EJTJC ana]aca carcates ttcfcaij] ca] callca] c

a]ca]ca]caU]ca]ca U] ca] cal] ca] cal] ca] cay !!.!!!] " RiHH, #,

########Mﬁ#‘]ﬁfqﬂ?“{aww p&aﬂaeawc éfa%ﬁarea‘] “-ﬁﬁl“ai €3¢0 24 ca] ca] caul ¢

a] cal] ca] ca] ca] ca] ca] ca] caV] ca] ca] cal ca] ca]( VL a\ﬂ%{

HESIWB[ $2FFSIRRR L9getgact gtcaadac 1‘?(':(':@‘: STRDTARES hfigéﬁ'lﬁglg] 22§ cal] ca] cau]

ca] caU] ca] caU] ca] caU] ca] caU] ca] caU] ca] caU] caU] ca] caU] ca] ca] ca] ca] ca] ca] ca] ¢

al] ca] caBeArEey (CELYHEERYIRY ) PRes RGPS RGEERHELTT éaa""“t}% PY_zy eU]] ca]

ca] ca] ca] ca] ca] ca] ca] ca] cal] ca] ca] cal] ca] ca] cal] ca] cal] ca] cal] ca] cal] ca] cau

] ca] caUjeeseabt T apeetidrcaf zaaartttgt ttataaatta gcaccatttg cgacctaaat 420
.//000=1D1_1blolr1|111111111122D333j 44555~ytoj e [Uj el U] ca] ca]ca]ca] ca]ca]

ca] ca] caldcaltgai|arat caldl ¢ alagatdacal caldhecdoma] cabkasrt #peandota] ¢dPca] cal call ¢

a] ca] cal] ca

-556$66 F 7244 ¢6:23 B8 Ff3:3 BR3H484 8§ 20§ 80838881898y titapxmat davdgaebePdPca] ca] ca] ca

] ca] ca] ca] ca] cal] ca] ca] caU] ca] ca] cal] ca -

W] cal] calreaddsca] cabteakbgalrayleahbeq]wa] oo eadfcgajiea gac acg 592

;) <<L==t >>7?| ??27??7??7?7??7?maX Qoo CxbrbsivbDrxs rab | g eddpctfixca) cal] ca] cal] cal

cal] ca] caU] ca] ca] cal] ca] ca] ca] ca] cal)] ca] ca] caU] ca] ca] ca] ca] ca] ca] ca]ca]ca]c

aJ cal]ca] ca

v}:)DD}:)DD}:)@EE) FUFFFFG* GGGEEHBHHH* I j 1 gI_l k411 J{vpkf " ZUj eU] ] cal] cal] ca] ca] cal] ¢

a] ca] cal] ca] cal] cal] ca] cal] cal] ca] ca] ca?ca] caV] ca] ca] ca] ca] ca] ca] caV] ca] ca]

cal ca] ca] ca

JI\ IMIbJIJJIFKKK. Lz LLM: MVIVGNNNAYRRMYISESRE jeU]c]ca]ca]ca]ca]ca]ca

] ca] ca] ca] caU] ca] cal] ca] cay] caPcaU] cal ca] gg]@ég]'gtaé]h%(a] ca] ca] ca] ca] ca] cal] ca]

T[NP ™\ ™\ ™\ ™ ™ ™ ™ ™\ ™\ = [ e v ——— @




x UJEYNC @ 10% h& ()-3 '10% h& ()-yz 10% h& ()- "10% h& ()-10% h& ()-", 10%
“hf_{o((y) h; (9dEYNCd&10% h& () 10% h& ()-!10% h&' () -#10% h& ()5 &uym% h&' ()-
" o h& adEYNC 3s* 110% h& ()- (#10% h& I 10% h& #10%

h& ( Q@&;ﬁi@sg) t110% h& ()-a7- dEYNC Y4- 105%2 h& () - Téé}%"r?g’ ‘32 F1#10%
h& () FI110% h& ()- -10%h& ()- ,,10%h& ()--\; ’?@\BdYNC 10 h 10 10
h>10% h& ()-1f; 10% h& ()-, 9410% h&' () - 8@0% h& ()- Y 610%
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P109%&R' ()- " Ls109%& ()-'1[$ Y 10% ()-VY 109k ()-!) ###E$$$aB~ @ 1#10%' () -/,
109%&' (3gg st @U& YOc- tgt agg tgg cgt gtt ttc tac agt ttt cca ttc gtt 688
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109 ()-LY

aag tca aca gtt gtt tta tta cag tgt tac cat tac tct ctc cac aat 736
Lys Ser Thr Val Val Leu Leu Gln Cys Tyr His Tyr Ser Leu His Asn
45 50 SS

10 10

acc tca aag ttc tac tct gtg aat cct gac aag cca gag tac att ctt 784
Thr Ser Lys Phe Tyr Ser Val Asn Pro Asp Lys Pro Glu Tyr Ile
60 65

Leu -
70

tca ggt tta gtt cta ggg cta cta gcc caa aaa atg cgc cca gtt cag 832
Ser Gly Leu Val Leu Gly Leu Leu Ala Gln Lys Met Arg Pro Val Gln
75 80 85

tcc aaa gga gta gat cta ggc ttg tgt gat gaa acg agg ttc gag tgt 880
Ser Lys Gly Val Asp Leu Gly Leu Cys Asp Glu Thr Arg Phe Glu Cys
90 9s 100

adg tgt ggc gat cca gge tat gtg ttc aac att cca gtg aaa caa tgt 928
Lys Cys Gly Asp Pro Gly Tyr Val Phe Asn Ile Pro Val Lys Gln

Cys
105 110 115

120

aca tac ttt tat cga tgg agg ccg tat tgt aaa cca tgt gat gac ctg 976
} Thr Tyr Phe Tyr Arg Trp Arg Pro Tyr Cys Lys Pro Cys Asp Asp Leu’
125 ) i30 135

gag gct aag gat att tgt cca aag tac aaa cga tgt caa gag tgt aag 1024
Glu Ala Lys Asp Ile Cys Pro Lys Tyr Lys Arg Cys Gln Glu Cys Lys
140 145 150

gct ggt ctt gat agt tgt gtt act tgt cca cct aac aaa tat ggt act 1072
Ala Gly Leu Asp Ser Cys Val Thr Cys Pro Pro Asn Lys Tyr Gly Thr
158 160 : 165

tgg tgt agc ggt gaa tgt cag tgt aag aat gga ggt atc tgt gac cag 1120
Trp Cys Ser Gly Glu Cys Gln Cys Lys Asn Gly Gly Ile Cys Asp Gln
170 . 175 180

agg aca gga gct tgt gca tgt cgt gac aga tat gaa ggg gtg cac tgt 1168
Arg Thr Gly Ala Cys Ala Cys Arg Asp Arg Tyr Glu Gly Val His Cys
185 180 195 200
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tca cca ggg ttc aag ctt aag ggt atg gca cga att agc tgt ctc cca 1312

Ser Pro Gly Phe Lys Leu Lys Gly Met Ala Arg Ile Ser Cys Leu
238 , 240 245

Pro

aat gga cag tgg agt aac ttt cca ccc aaa tgt att cga gaa tgt gcc 1360
Asn Gly Gln Trp Ser Asn Phe Pro Pro Lys Cys Ile Arg Glu Cys Ala .
250 255 260

atg gtt tca tct cca gaa cat ggg aaa gtg aat gct ctt agt ggt gat
Met Val Ser Ser Pro Glu His Gly Lys Val Asn Ala Leu Ser Gly
265 270 275

1408
Asp
280

atg ata gaa ggg gct act tta cgg ttc tca tgt gac agt ccc tac
Met Ile Glu Gly Ala Thr Leu Arg Phe Ser Cys Asp Ser Fro Tyr
285 290 295

tac 1456
Tyr

ttg att ggt caa gaa aca tta acc tgt cag ggt aat ggt cag tgg aat 1504
Leu Ile Gly Gln Glu Thr Leu Thr Cys Gln Gly Asn Gly Gln
300 305

Trp Asn
310

gga cag ata cca caa tgt aag aac tta gtc ttc tgt cct gac ctg gat 1552
) Gly Gln Ile Pro Gln Cys Lys Asn Leu val Phe Cys Pro Asp Leu Asp’
315 320 328

cct gta aac cat gect gaa cac aag gtt aaa att ggt gtg gaa caa aaa 1600
Pro Val Asn His Ala Glu His Lys Val Lys Ile Gly val Glu Gln Lys
330 335 340

tat ggt cag ttt cct caa ggc act gaa gtg acc tat acg tgt tcg ggt 1648
Tyr Gly Gln Phe Pro Gln Gly Thr Glu Val Thr Tyr Thr Cys Ser Gly

345 350 355 360

aac tac ttc ttg atg ggt ttt gac acc tta aaa tgt aac cct gat ggg 1696
Asn Tyr Phe Leu Met Gly Phe Asp Thr Leu Lys Cys Asn Pro Asp Gly
365 370 37s

tct tgg tca gga tca cag cca tce tgt gtt aaa gtg gca gac aga gag 1744
Ser Trp Ser Gly Ser Gln Pro Ser Cys val Lys Val Ala Asp Arg Glu
380 385 3390
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" 10%84t0) ghFIEVIPURALY) 234 GHE' §9= baal BV P29iur0%Rt (99t GR RVRR2 -
SV\/SdEw@ ASd QY& Ko séBALO%UR'a( Yal A6p Phe Leu Asp Asp Val Gly Glu . .
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& ()- 10 10 10@>109%& ()- ; 10%& ()-S
TE&Ts TTLRVaBb Q@ #10 U ot - &Jc#a,,&%&ge)cgt #AOMES dch-gak dRYERE () r840Z 1098 ()
10%% ¢} in/tAé\éV\fJW\MEz% SAOXGE 1)~ cykD Y68 Ly -Th@ MBOBERTHY) - - #10YE&' () -
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gcc atc cat gct ggc aag ctt cca aac tct gga gga gcg gtg cat gtt 1936
Ala Ile His Ala Gly Lys Leu Pro Asn Ser Gly Gly Ala val His val

445 450 455

gtg aac aat ggc ccc tac tcg gac ttt ctg ggt agt gac ctg aat ggg 1984

val Asn Asn Gly Pro Tyr Ser Asp Phe Leu Gly Ser Asp Leu Asn Gly

460 465 470

ata aaa tcc gaa gag ttg aag tct ctt gcc cgg agt ttc cga ttc gat 2032
Ile Lys Ser Glu Glu Leu Lys Ser Leu Ala Arg Ser Phe Arg Phe Asp
475 480 485
tat gtc agt tcc tcc aca gca ggt aaa tca gga tgt cct gat gga tgg 2080
Tyr Val Ser Ser Ser Thr Ala Gly Lys Ser Gly Cys Pxo Asp Gly Trp
490 495 500

ttt gag gta gac gag aac tgt gtg tac gtt aca tca aaa cag aga gcc, 21286
Phe Glu Val Asp Glu Asn Cys Val Tyr Val Thr Ser Lys Gln Arg Ala
*505 510 515

520
tgg gaa aga gct caa ggt gtg tgt acc aat atg gct gct cgt ctt gct 2176
Trp Glu Arg Ala Gln Gly Val Cys Thr Asn Met Ala Ala Arg Leu Ala

525 530 S35

gtg ctg gac aaa gat gta att cca aat tca ttg act gag act cta cga 2224
Val Leu Asp Lys Asp Val Ile Pro Asn Ser Leu Thr Glu Thr Leu Arg
5S40 545 550

ggg aaa ggg tta aca acc acg tgg ata gga ttg cac aga cta gat gct 2272
Gly Lys Gly Leu Thr Thr Thr Trp Ile Gly Leu His Arg Leu Asp Ala

5§55 560 565

gag aag ccc 'ttt att tgg gag tta atg gat cgt agt aat gtg gtt ctg 2320
Glu Lys Pro Phe Ile Trp Glu Leu Met Asp Arg Ser Asn Val Val Leu
s70 sS7s 580
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aac tgt gta tat atg gac atc caa gat cag ttg cag tct gtg tgg aaa

15 July 2004

2416
Asn Cys Val Tyr Met Asp Ile Gln Asp Gln Leu Gln Ser Val Trp Lys
605 610 61S
acc aag tca tgt ttt cag ccc tca agt ttt gct tgc atg atg gat ctg 2464
Thr Lys Ser Cys Phe Gln Pro Ser Ser Phe Ala Cys Met Met Asp Leu

620 625 630

tca gac aga aat aaa gcc aaa tgc gat gat cct gga tca ctg gaa aat 2512
Ser Asp Arg Asn Lys ARla Lys Cys Asp Asp Pro Gly Ser Leu Glu Asn '
635 640 645

gga cac gcc aca ctt cat gga caa agt att gat ggg ttc tat gct
Gly His Ala Thr Leu His Gly Gln Ser Ile Asp Gly Phe Tyr Ala
650 €55 660

ggt 2560
Gly

tct tect ata agg tac agc tgt gag gtt ctc cac tac ctc agt gga act 2608

Ser Ser Ile Arg Tyr Ser Cys Glu Val Leu His Tyr Leu Ser Gly Thrx

665 670 675 680

éaa acc gta act tgt aca aca aat ggc aca tgg agt gct cct aaa cct 2656
Glu Thr val Thr Cys Thr Thr Asn Gly Thr Trp Ser Ala Pro Lys

685 690 6395

Pro

cga- tgt atc aaa gtc atc acc tgc caa aac CcCc cct gta cca tca tat
Arg Cys Ile Lys val Ile Thr Cys Gln Asn Pro Pro Val Pro Ser Tyr
700 705 710

2704

ggt tct gtg gaa atc aaa ccc cca agt cgg aca aac tcg ata agt cgt 2752
Gly Ser val Glu Ile Lys Pro Pro Ser Arg Thr Asn Ser Ile Ser Arg

715 ' 720 725

gtt ggg tca cct ttc ttg agg ttg cca c§g tta ccc ctc cca tta gcc 2800
Val Gly Ser Pro Phe Leu Arg Leu Pro Arg Leu Pro Leu Pro Leu Ala

730 735 740

aga gca gcc aaa cct cct cca aaa cct aga tcc tca caa ccc tct act 2848
Arg Ala Ala Lys Pro Pro Pro Lys Pro Arg Ser Ser Gln Pro Ser Thr
745 750 755 760
gtg gac ttg gct tct aaa gtt aaa cta cct gaa ggt cat tac cgg gta 2896

Val Asp Leu Ala Ser Lys val Lys Leu Pro Glu Gly His Tyr Arg Val
765 170 175
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ggg tct cga gcc att tac acg tgc gag tcg aga tac tac gaa cta ctt
Gly Ser Arg Ala Ile Tyr Thr Cys Glu Sex Arg Tyr Tyr Glu
780 . 785 790

2944
Leu Leu

gga tct caa ggc aga aga tgt gac tct aat gga aac tgg agt ggt cgg 2992
Gly Ser Gln Gly Arg Arg Cys Asp Ser Asn Gly Asn Trp Ser Gly Arg
795 800 805

cca gcg agc tgt att cca gtt tgt gga cgg tca gac tect cct
pPro Ala Ser Cys Ile Pro val Cys Gly Arg Ser Asp Ser Pro
810 815 : 820

cgt tct 3040
Arg Ser

cct ttt atce tgg aat ggg aat tct aca gaa ata ggt cag tgg ccg
Pro Phe Ile Trp Asn Gly Asn Ser Thr Glu Ile Gly Gln Trp Pro
825 830 835

tgg 3oss
Trp -
840

cag gca gga atc tct aga tgg ctt gca gac cac aat atg tgg ttt ctc 3136

Gln Ala Gly Ile Ser Arg Trp Leu Ala Asp His Asn Met Trp Phe Leu
845 850 855

cag tgt gga gga tct cta ttg aat gag aaa tgg atc gtc act gct gcc 3iB4
Gln Cys Gly Gly Ser Leu Leu Asn Glu Lys Trp Ile val Thr Ala Ala
860 865 870

cac tgt gtc acc tac tect gct act gcet gag att att gac ccc aat cag 3232
His Cys Val Thr Tyr Ser Ala Thr Ala Glu Ile Ile Asp Pro Asn Gln
875 880 885

ttt aaa atg tat ctg ggc aag tac tac cgt gat gac agt aga gac gat 3280
Phe Lys Met Tyr Leu Gly Lys Tyr Tyr Arg Asp Asp Ser Arg Asp Asp’
890 89S 900

gac'tat gta caa gta aga gag gct ctt gag atc cac gtg aat cct aac 3328
Asp Tyr val Gln Val Arg Glu Ala Leu Glu Ile His Val Asn Pro Asn
90Ss 910 915 920

tac gac ccc ggc aat ctc aac ttt gac ata gcc cta att caa ctg aaa 3376
Tyr Asp Pro Gly Asn Leu Asn Phe Asp Ile Ala Leu Ile Gln Leu Lys
9258 930 935

act cct gtt act ttg aca aca cga gtc caa ¢ca atc tgt ctg cct act 3424
Thr Pro Val Thr Leu Thr Thr Arg Val Gln Pro Ile Cys Leu Pro Thr
940 945 950

gac atc aca aca aga gaa cac ttg aag gag gga aca tta gca gtg gtg 3472

Asp Ile Thr Thr Arg Glu His Leu Lys Glu Gly Thr Leu Ala val val
955 960 965
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U 10°U 10 UFf>10% U& ()-, 910% U& ()- F93 "10% U& ()-' 3Bi dEbC "108&10%& () - &

109 ()-F1 109%& ()-& "109%& ()-ymiO%& ()-9! 10%& () - ]) t dEbC 15 July 2004
"10°*1 109 ()-9Y(! 109 ()- s! M 10% ()- &Y@ z#10%& () - 9! 10%&' () -

109 () - ANQERO272890nt 1098 () - S8L0%& ()- S6- 10%& () - 4t 10%&PCFISC00/00162
“3L10%& () -1 F1$10%&' ()- MoC "10L! 10%&' ()-9S&10%& ()-"10%& ()- 10 10

10, >10%&' ()-y; 109&' ()- MZ02a?bC "10!' 10988& ()-! @y 10%& ()-sy 10%& ()-sf
10%&' ()- 9S10%& ()-10%&' ()-2/dEbC "10!'$ 109& ()-sF'109%&' ()-  109&' ()-
10%&' ()-,3"10%& ()- 3"10%& ()-g)udEbC "10! 0" 10%& ()-Y. YI0%& () -

*10%& ()-@) 109& ()-s' &109%&' ()- %0%& ()- uQKdEbC "10!F: "10%&' () -

82" 10%& () - 6' 109%&' ()- ,510%& () - 5310%&' () 1 "109%& ()- KWKYZgtbC

" 10I 9! 10%&' 0%&' - 10%& () ; Oa/ p C
101 B B e R o ) e
o 10 L Lot Ty iy R T -
'h, TH10%<<& () - YTdEbC ’
caa gct gtg cta cct gtt gtt gca gcc agc acc tgt gaa gag ggg tac

Gln Ala Val Leu Pro Val Val Ala Ala Ser Thr Cys Glu Glu Gly Tyr
985S 990 995

3ses8
1000

aag gaa gca gac tta cca ctg aca gta aca gag aac atg ttc tgt gca 3616
Lys Glu Ala Asp Leu . Pro Leu Thr Val Thr Glu Asn Met Phe Cys Ala
1005 1010 1015

ggt tac aag aag gga cgt tat gat gcc tgc agt ggg gac agt gga gga 3664
Gly Tyr Lys Lys Gly Arg Tyr Asp Ala Cys Ser Gly Asp Ser Gly Gly -
1020 1025 1030

cct tta gtg ttt gct gat gat tec cgt acc gaa agg €gg tgg gtc ttyg 3712
Pro Leu Val Phe Ala Asp Asp Ser Arg Thr Glu Arg Arg Trp Val
1035 1040 1045

Leu

gaa ggg att gtc agc tgg ggc agt ccc agt gga tgt ggc aag gcg aac 3760
Glu Gly Ile Vval Ser Trp Gly Ser Pro Ser Gly Cys Gly Lys Ala Asn
1050 1055 1060

cag tac ggg ggc ttc act aaa gtt aac gtt ttc ctg tca tgg att agg 3808
Gln Tyr Gly Gly Phe Thr Lys Val Asn Val Phe Leu Ser Trp Ile Axg
1065 1070 107S 1080

cag ttc att tgaaactgat ctaaatattt taagcatggt tataaacgtc 3857
Gln Phe Ile

ttgttcctat tattgcttta ctggtttaac ccataagaag gttaacgggyg taaggcacaa 3917
ggatcattgt ttctgtttgt ttttacaaat ggttctttta gtcagtéa;: gagaatggta 3577
tccattggag accgttécct tttattctac ctttttatat tactatgcaa gtatttggga 4037
tatcttctac acatgaaaat tctgtcattt taccataaat ttggtttctg gtgtgtgtgt 4097

taagtccacc actagagaac gatgtaattt tcaatagtac atgaaataaa tatagaacaa 4157

atctattata aaaaaaaaaa aaaaa 4182

<210> 2
<211> 1083
<212> PRT |

<213> Carcinoscorpius rotundicauda
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"10! 7, 10% ()- s*!10% ()- ("109%& ()- ' S10% ()- YWy10%& ()-

#10%&' () - TMEDC " 10! s6 109%&' ()-4! 10%& ()- 3f 10%&' ()- Y1$100RIuly 2004

109& ()--109% ()- m,bC "10'L109&Z& ()-"109&& ()- 10 10 10@109%& ()-;
Z109%&' () -WOLO089) - | : z%@IEDC " 10!, 3109%Z& ()- m 109Z& ()RCT/STOBM@EI6L) -
#109Z& ()- sS! 109Z& ()- & 109%Z& ()-f=dEbC "10! 109Z& ()- ! 109%Z& ()-

8&109Z& ()- & 109Z& ()-10%Z& ()- 10%Z& ()- =oedEbC "10!L*G' 109Z& () -

(" $109@& ()- &' 109@& ()- 3%&"109&& ()- y#109%&& ()- !9109%&& ()- [UdEbC " 10!
L6#109@& ()- 2f 109@& ()- 1$109&& ()- f/S 109%&Z& () -

 11092& ()-,!109%Z& ()-.3456CPbC " 10! 9109B& ()-"@ovB& ()- 10Z 10Z
10ZS>109%& ()-FS;:1109%& ()- 9 "109%%& ()- P baBbC

"10! L109B& ()-!eM 109BB& ()-"109B& () - #109B& () - #109B& ()-! 109B& () - 2gdBhC
"10! ! s*:40MBB& ()-3(S 109B& ()- ""109B& ()-f PAOYB& ()-S 109B& ()-
&10YBE %at TEHBELD:" tH P6é LOUBR:( Pre 461 FOMDE FyL30d 9B D) - | 1109B& () -

. 109B& ()r S, "109B& () -gxmbC "10!11", 1086& () - 15

Val Phe Cys Leu Leu Cys Val Trp Arg Phe Gly Phe Cys Arg Trp Arg

' 20 25 30

val Phe Tyr Ser Phe Pro Phe Val Lys Ser Thr Val Val Leu
35 40 45

Leu Gln

Cys Tyr His Tyr Ser Leu His Asn Thr Ser Lys Phe Tyr Ser Val
S0 5SS 60

Asn

Pro Asp Lys Pro Glu Tyr Ile Leu Ser Gly Leu Val Leu Gly
65 70 . 75

Leu Leu
80

Ala Gln Lys Met Arg Pro Val Gln Ser Lys Gly Val Asp Leu Gly
85 90 9s

Leu

Cys Asp Glu Thr Arg Phe Glu Cys Lys Cys Gly Asp Pro Gly Tyr Val
100 105 110

Phe Asn Ile Pro Val Lys Gln Cys Thr Tyr Phe Tyr Arg Trp Arg Pro
115 120 125

Tyr Cys Lys Pro Cys Asp Asp Leu Glu Ala Lys Asp Ile Cys Pro

Lys
130 135 140

Tyr Lys Arg Cys Gln Glu Cys Lys Ala Gly Leu Asp Ser Cys Val Thr.
14s 150 155 160

Cys Pro Pro Asn Lys Tyr Gly Thr Trp Cys Sexr Gly Glu Cys Gln Cys
165 170 17S

Lys Asn Gly Gly Ile Cys Asp Gln Arg Thr Gly Ala Cys Ala Cys Arg
180 185 190

Asp Arg Tyr Glu Gly Val His Cys Glu Ile Leu Lys Gly Cys Pro Leu
195 200 205

Leu Pro Ser Asp Ser Gln Val Gln Glu Val Arg Asn Pro Pro Asp Asn
210 ' 215 220

—

Pro Gln Thr Ile Asp Tyr Sexr Cys Ser Pro Gly Phe Lys Leu Lys Gly
225 230 235 240

Met Ala Arg Ile Ser Cys Leu Pro Asn Gly Gln Trp Ser Asn Phe Pro
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10B-10B 10BS>109B& ()-; @ 109B& ()- 9"109B& ()- S8"10%B& ()- $31aBmbC " 10!
> 109638 ()-3 10938 ()-!,3 "109%& ()- 4"109%G& ()- ! 109%G& () - L1D9An8y 2904 [ dEnbC
U100, 10963& ()-' 109638 ()-9nf 10965& ()- ' 109%65& () - 3" 109%5& () - L9$10%E& () -
ZKHaBmb OV010010272890%3&' () - 3- @ 109%63&' () - PCT/SG00/00162

S, "10%63& ()-!1(' 10%u& ()-"!10%& ()-'S "10%3& ()- H<6VAEmMbC " 10! F;

109658 () - 9%40%5&' () - 36- #10%3&' () - 34! 109%5& () - 3&3@10%C&' () -

1"109%63&' ()-V]~_ " nebC "10!910% h& ()- “!110% h& ()-10% h& ()-"10% h& ()- 10G
10G 10G@5>10%3& () - 1E}~?bC "10& 10% h& ()- |"10% h& ()- ! SFUL0%& () - SFYd0%
& ()-!SFYd0%h>h& ()- 3*%#10% h& ()-6'}FHC "10Y% 10% h&2YY - #, #10%

h& ()-1110% h& ()- s@- 10% h& ()-!10% h& ()- @ 10% h& ()-"p4aBbC "10/"10%
h& ()- -" ROSAME QVF- IleT ATQUBLRECY(S) Ala Met (1043h 82X JSe3 (MRS WEH{Y S1Y SH10%
.h& () - 9TEJELC " 109t 280% h&' () - 8f #10%FE&' () - 610% h& )¢ 410% h& ()- 210%
h& ()- F110% h& ()- EKLM\[ hwbC "10Z" 109B& () -

"109B& () LB Xp- A@L0MB& ) 61yl Bsh MEB hlel G161 RETHY) Lk Rr4?bC

"10#109& () - 1098& ()- |"109B& epe Z109B& ()- ! 265$10%~& ()-'!S

*$1098BB& ()-° NgdEbC "10F& 109B& () -

Phe Ser Cys Asp Ser Pro Tyr Tyr Leu Ile Gly Gln Glu Thr Leu Thr
290 295 300

Cys Gln Gly Asn Gly Gln. Trp Asn Gly Gln Ile Pro GIn Cys

Lys Asn
305 310

315 320

Leu Val Phe Cys Pro Asp Leu Asp Pro Val Asn His Ala Glu

His Lys
328 330

i3s

val Lys Ile Gly Val Glu Gln Lys Tyr Gly Gln Phe Pro Gln

Gly Thr
340 ) 345

350

Glu val Thr Tyr Thr Cys Ser Gly Asn Tyr Phe Leu Met Gly Phe Asp
358 360 365
Thr Leu Lys Cys Asn Pro Asp Gly Ser Trp Ser Gly Ser Gln Pro Ser
370 375 380

Cys Val Lys Val Ala Asp Arg Glu Val Asp Cys Asp Ser Lys Ala Val

385 390 395 400

Asp Phe Leu Asp Asp Val Gly Glu Pro Val Arg Ile His Cys Pro Alar
405 410 415

J Gly Cys Ser Leu Thr Ala Gly Thr val Trp Gly Thr Ala Ile Tyxr
420 425

His
430

Glu Leu Ser Ser Val Cys Arg Ala Ala Ile His Ala Gly Lys

Leu Pro
435 440 445

Asn Ser Gly Gly Ala val His Vval Val Asn Asn Gly Pro

Tyr Ser Asp
450 455 460

Phe Leu Gly Ser Asp Leu Asn Gly Ile Lys Ser Glu Glu Leu

Lys Ser
465 470

475 480

Leu Ala Arg Ser Phe Arg Phe Asp Tyr Val Ser Ser Ser Thr Ala Gly
485 490 495

Lys Ser Gly Cys Pro Asp Gly Trp Phe Glu Val Asp Glu Asn Cys Vval
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3" $1'109B& () - " MLOYBE () -
" 10F2z#10% () -

'3y) Yd0%&!

()-

F."109B& () -

F, 3" 1098& () -

31 109B& () - F#109B& () -
' LOYAL0IBE () -

' $109B& () - #0?bC "10° | 109& () - 109%& () -

"109B& ()- & adEbC

10Bf S>10WR1(0p7288109B& () - 24z~ ?bC "1010%& ()-!* $10%& (

& 10%&' () -

1 3" 10%G& () -

" 10" 10%1& () -51s#10%& () - S#1088& () -

1109 () -

($109& () -

1'10% & ()-!109%6G& () -

| 11098 69s  *
. @ $1096GE () -

s 1 10%& () -s! 10%& () - 10%1& () - cgdEj
" #10%T8hk hrsb MM (la ArbTOMTKLL Yol GRLOGTEYE JAsp- YUOTIE ok p- GV \ ] ~kxrThC

" 101 " 10%G&56) -

Asn

545

Ile

Met

Ser

Asp

Ser

625

Asp

Ser

val

Gly

Gln

705

Ser

Pro

Pro

10m 10m

Ser Leu Thr

Gly

Asp

Gly

Gln

610

Phe

Asp

Ile

Leu

Thr

€90

Asn

Arg

Axrg

Arg

Leu

Arg

Glu

595

Leu

Ala

Pro

Asp

His

675

Trp

Pro

Thr

Leu

Ser

His

Ser

580

Pro

Gln

Gly

Gly

660

Tyx

Ser

Pro

Asn

Pro

740

Ser

Glu

ARrg

565

Asn

Gly

Ser

Met

Ser

645

Phe

Leu

Ala

Val

Ser

12S

Leu

Gln

Thr

550

Leu

Val

Asn

Val

Met

630

Leu

Tyx

Ser

Pro

Pro

730

Ile

Pro

Pro

535

Leu

Asp

val

Glu

Trp

615

Asp

Glu

Ala

Gly

Lys

695

serx

Ser

Leu

Ser

Arg

Rla

Leu

Thr

600

Lys

Leu

Asn

Gly

Thr

680

Pro

Tyx

Arg

Ala

Thr

Gly

Glu

Asn

585

Asn

Thr

Ser

Gly

Ser

665

Glu

Arg

Gly

Val

Arg

745

Val

Lys

Lys

570

Asp

Cys

Lys

Asp

His

650

Ser

Thr

Cys

Ser

Gly

730

Ala

ASp

! 10%&'

" 10938 () -
fy 10968 ()-
g#10%G8 () - 9(*01 10938 () -

uj_@" 10" 10%& () -

15 July 2004
- 10B 10B

ICTYSG99(00162
L& ()-s 1 10%& ()-sY #109& ()-& 109 ()-w aBbC " 10@:$100/&' () -

94100& ()-! v@d0%86& ()-°
| @ &$10% ()-! @ &$10%& () -s*! 109%& () -
10 10 10@ >109%&’ () -
"10 1010%3& () - L#10%GE () -
"10 i 1098 ()- & " 10%& () -
"odEVK@" 10 29109488’ () -

9! 10%& () -

109& ()-hT~?bC " 10l 1@0%& () -

1" 1098 () -
)9 10%&' () - 4$10%&' () -! #4$10%&' () - 6CP_dEVK@
#1098 ()-! 10%6G& () - 910%c& () -

- A. 3456aVK@ " 10

\ aBVK@
1096G& () -

10G 10G 10G , >109%G& () - Yf;
" 10%G8 ¢y va) ABE0KEILYY -8 #r4SADIFTE (L) RE| 4 6@ Gly Val Cys

S25

_@" 101 1GA0%E () -

Gly

§5S

Pro

Asn

val

Ser

Arg

6§35

Ala

Ile

val

Ile

val

715

Serx

Ala

Leu
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540

Leu

Phe

Leu

Tyr

Cys

620

Asn

Thr

Arg

Thr

Lys

700

Glu

Pro

Lys

Ala

Thr

Ile

Thr

Met

605

Phe

Lys

Leu

Tyr

Cys

685

Val

Ile

Phe

Pro

Ser
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Thr

Trp
Phe
590
Asp
Gln
Ala
His
Ser
670
Thr
Xle
Lys
Leu
Pro

150

Lys

Thr

Glu

§75

Txp

Ile

Pro

Lys

Gly

€55

Cys

Thr

™Y

Pro

Arg

73S

Pro

val

Trp
560

Leu

Ala

Gln

Ser

Cys

640

Gln

Glu.

Asn

Cys

Pro

720

Leu

Lys

Lys



10M@10%& () -; G 10%1& () - 9#10%& () - &3- #10% &' () - kx3dEnMbC " 10

M 10968 () - &L0%G& ()- 10%G& ()-"10%G& ()- ! 10%G& () - L10%GS N July REMENDC

" 10910%C8! é)_l 1068 ()- z 10%G& ()- 10%6& ()- @ 109%3& ()- $10%E& () -

& =dEnbC WOGIPAB8 s () - Y'- #1098 ()-' #10%65& ()- ! L0%KPCTISGOHO4LE2 () - -
10%6G& () - &-\WaBnbC " 10Y8" 10938 ()- ! D1$10%& ()-:FO 10%5& ()- 3F. 10%3& ()-
3,"10%G& ()- *@ 10%5& ()- | NOPQ'zb@ " 10! 1@&10%8&%& ()-"10%& ()- 10G 10G
10Gyy>109%3&' ()-1; "109%G& ()-4, 3: #10%3& () -

z P{Y7h@ 9$10%9?& ()-!", &L0%& () -

, &10% & ()-!, &10% <t <& ()-$10%&' ()-! $10%& () - P] zX6b@ #3$10%<<& () - ! 3$10%<<&
YY1 (10%<& ()-Z!'! (10% < <& ()-Z'! (109 ()-Z9%$10%& ()- :bCl #3
10928 () - 1098& () - Sy&109%Z& (Jeu’ @LOYZ& () - 10RsJOR

10R, , >109R&" () - : +dEbC! #3 10%2&'() "10%2&'() ' #109&8& () -

Sz#109Z&. (3 - MEL0Y < a,ngggig* 0 <8 "10%Z& () -
"10%2%'& ‘) W%‘gw%g *3’% T;’#]"Q &'1 ’QS}E# 1092&, %gt@? L y#109@8&' () -

F: cyaocyz&' -8z 1ocyz&'() 6 1ocyz&'() 3 310%&'() 1$1092& () -

B I L ST

sy 100& (5) sV\DdEb@#l & 10%& ()- % 100& (J2%nm 100& ()- "PAbouw ()-

& & ! " V9 R " o/R' 0/Q!
100 (), 11006, 5 90 1| 1100 11 0% ), ra0s 0 S, 10% (-

805 810 B1S

Gly Arg Ser Asp Ser Pro Arg Ser Pro Phe Ile Trp Asn Gly Asn Ser
820 825 830

Thr Glu Ile Gly Gln Trp Pro Trp Gln Ala Gly Ile Ser Arg Trp
835 840 845

Leu

Ala Asp His Asn Met Trp Phe Leu Gln Cys Gly Gly Ser Leu Leu
850 8SS 860

Asn

Glu Lys Trp Ile Val Thr Ala Ala His Cys Val Thr Tyr Ser Ala Thr
865 870 : 875 880
Ala Glu Ile Ile Asp Pro Asn Gln Phe Lys Met Tyr Leu Gly Lys
‘ 885 890 895

Tyr

Tyr Rrg Asp Asp Ser Arg Asp Asp Asp Tyr Val Gln Val Arg Glu Ala
900 305 910

) Leu Glu Ile His Val Asn Pro Asn Tyr Asp Pro Gly Asn Leu Asn Phe’
91s ) 920 925

Asp Ile Ala Leu Ile Gln Leu Lys Thr Pro Val Thr Leu Thr Thr Arg
930 935 9240

val Gln Pro Ile Cys Leu Pro Thr Asp Ile Thr Thr Arg Glu His Leu

945 S50 955 960

Lys Glu Gly Thr Leu Ala Val Val Thr Gly Trp Gly Leu Asn Glu

965 970 975

Asn

Asn Thr Tyr Ser Glu Thr Ile Gln Gln Rla Val Leu Pro Val val Ala
980 985 990

Ala Ser Thr Cys Glu Glu Gly Tyr Lys Glu Ala Asp Leu Pro Leu Thr
938s 1000 1005

Val Thr Glu Asn Met Phe Cys Ala Gly Tyr Lys Lys Gly Arg Tyr Asp
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C*109%& ()-1(gl0% ()-_8dE:/ 10 10S>109%&' ()-;!10%& ()-9@10%& () -
L 6#109&' () - 4109& () - 93#109&' () - kV\A xY7/ 10! $10%GCEE () - z# 115488y 2004
10938 ()-! 10938 ()- Lz&IOYGE' ()-1"10%& ()- 101 bdaB7/ 10! 10%G& ()-
109638 ()WOI0/0208%hxhé&' () - 3, 10%;& ()- 1098 ()-"10%:& () -DRETHCHHNGIE?
10! 9310%3&' () - 110%3& ()-3S, F' 10938 ()-!1"" 10% [ & ()-!1"" 10%3x3& () -f
$10% ()- *xaVK@ 10! 10G 10G 10G >10%:8 () -;
10%38' () - SS8YAO%UE () -!6SS89%A0% } & () -1 4z#10%3& () - kdEVK@ 10!

10&! 10%
h& ()- | f#10% h& ()- 10% h& ()- '10% h& ()-10% h& ()-"

@0% h& () - W dEVK@

10! 10F"10% h& ()- z 10% h& ()-10% h& ()- @.0% h& ()-s$10% h& ()- 310%
h& ()-/ McdEVK@ 10! 10 $10% h& ()- “110% h& ()-, "10% h& ()- &s- 10%h& () -
10% h&' ()4,05#10% h& () - j,gdEVK@ 10! 10 *" 1% h& ()- )"10% h& ()- ' @*10%

h& ()-9%40% h& ()- #10% h& ()- 3" 10% h& ()- 0$AABVK@ 10!

0 1 10% | | | 36@0% h& () -
R, fgg%ﬁ' GIL0% BN ()erd HABE - o HVBEC) s 3" 10% hE ()-

1030 1035 1040

Arg Thr Glu Arg Arg Trp Val Leu Glu Gly Ile Val Ser Trp Gly Ser
1045 1050 ‘ 1055

Pro Ser Gly Cys Gly Lys Ala Asn Gln Tyr Gly Gly Phe Thr Lys Vval

1060 106S 1070
Asn Val Phe Leu Ser Trp Ile Arg Gln Phe Ile
107S 1080
<210> 3
<211> 3448
<212> DNA
<213> Carcinoscorpius rotundicauda
<220>
<221> CDS
<222> (18)..(3074)
<400> 3
gtgaaggtaa cttaagt atg gtc tta geg teg tte ttg gtg tct ggt tta 50
Met Val Leu Ala Ser Phe Leu Val Ser Gly Leu
1 5 10

gtt cta ggg cta cta gcc caa aaa atg cgc cca gtt cag tcc aaa gga a8
Val Leu Gly Leu Leu Ala Gln Lys Met Arg Pro Val Gln Ser Lys Gly

is 20 25

gta gat cta ggc ttg tgt gat gaa acg agg ttc gag tgt aag tgt ggc 146
val Asp Leu Gly Leu Cys Asp Glu Thr Arg Phe Glu Cys Lys Cys Gly
30 as 40

gat cca ggc tat gtg ttc aac att cca gtg aaa caa tgt aca tac ttt 194
Asp Pro Gly Tyr Vval Phe Asn Ile Pro Val Lys Gln Cys Thr Tyr Phe
45 S0 Ss

tat c¢ga tgg agg ccg tat tgt aaa cca tgt gat gac ctg gag gct aag 242
Tyr Arg Trp Arg Pro Tyr Cys Lys Pro Cys Asp Asp Leu Glu Ala Lys
60 65 70 15

‘gat att tgt cca aag tac aaa cga tgt caa gag tgt aag gct ggt ctt 290

Asp Ile Cys Pro Lys Tyr Lys Arg Cys Gln Glu Cys Lys Ala Gly Leu
80 85 90
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"@0%h& ()- 10 h 10 h 10 h,f>10% h& ()-F;s! 10% h& ()- :#10% h& ()- " f810%
~h& ()- Rpj rdEmbC 10! "10% h& ()- ,s%A0% h& ()- S#10% h& ()15 Ely20es
h& ()-"10% h& () - g&l0% h& () -r15aBmbC 10! z#10% h&' ()- L' 110%h& ( %
11" 109N 001023728906 h&' ()- & 10% h& ()-"10% hé& () - A FEFREEII632: » 1004
h& ()- 9% !10% h& ()-3#10% h& ()-" " 10% h& ()-f 10% h& ()- #10%
h& ()-Al!"| ##n$$aBnbC 10! , :4940% h& ()-F6"10% 9& () - Y4! 10% h& () -

| D1S#10%dhdh& () - 39*%40% & ()- (! 10% h& () - $9ARRERRYC 10!
| 10% () - 10%&! () 100 () 10 h 10 h 10 hyf>10% h& ()-1;!10% h& ()-
P06 8% 2 L @D Gel04de #JO%E (Jendbhitl QY& t(a)t §g /B0 &4 )t'gt:o/ggQ%\/l\vﬁe() 9Y

2" 109%: {3 55 9980t oo 643 ) 125 el L0k BAOYORTE) e scrS10° ()1 (
"$109& () - 909 ()gs! VA0SR ()- VHLQIB& () - ++* X9

,1os>1ocy&'(3-11s6s$10ty&' )- Sl #sGs$10%&'() SIdi#loty&()-lC-llO%Zz&'() ** 1008
------ 21 MQQHC. 10S ) séfgg g@t(cg g $1Q900U8 () -  3f&10%
& ()-F 9% % i% 2R g 10 ®

U&< ) PR %ﬁ outt ﬁf% 7L paYRs

U& () - ! $109%UHO& () &45 666666 zodY 101w 10%&28)

gct tgt gca tgt cgt gac aga tat gaa ggg gtg cac tgt gaa att ctc 434
Ala Cys Ala Cys Arg Asp Arg Tyr Glu Gly Val His Cys Glu Ile
1258 130 13§

Leu

aaa ggt tgt cct ctt ctt cca tcg gat tct cag gtt cag gaa gtc aga . 482
Lys Gly Cys Pro Leu Leu Pro Ser Asp Ser Gln Val Gln Glu Val Arg
140 145 150 1S5S

aat cca cca gat aat ccc caa act att gac tac agc tgt tca cca ggg 530
Asn Pro Pro Asp Asn Pro Gln Thr Ile Asp Tyr Ser Cys Ser Pro Gly

160 165 170

ttc aag ctt aag ggt atg gca cga att agc tgt ctc cca aat gga cag 578
Phe Lys Leu Lys Gly Met Ala Arg Ile Ser Cys Leu Pro Asn Gly Gln
175 180 185

tgg agt aac ttt cca ccc aaa tgt att cga gaa tgt gcc atg gtt tca 626
Trp Ser Asn Phe Pro Pro Lys Cys Ile Arg Glu Cys Ala Met Val Ser
190 19% 200

tct cca gaa cat ggg aaa gtg aat gct ctt agt ggt gat atg ata gaa- 674
Ser Pro Glu His Gly Lys Val Asn Ala Leu Ser Gly Asp Met Ile Glu
205 210 215

ggg gct act tta cgg ttc tca tgt gat agt ccc tac tac ttg att ggt 722
Gly Ala Thr Leu Arg Phe Ser Cys Asp Ser Pro Tyr Tyr Lgu Ile Gly
220 225 230 235

caa gaa aca tta acc tgt cag ggt aat ggt cag tgg aat gga cag ata 770
Gln Glu Thr Leu Thr Cys Gln Gly Asn Gly Gln Trp Asn Gly Gln Ile
240 245 250

cca caa tgt aag aac ttg gtc ttc tgt cct gac ctg gat cct gta aac 818
Pro Gln Cys Lys Asn Leu Val Phe Cys Pro Asp Leu Asp Pro Val

285 260 265

Asn

cat gct gaa cac aag gtt aaa att ggt gtg gaa caa aaa tat ggt cag 866
His Ala Glu His Lys Vval Lys Ile Gly Val Glu Gln Lys Tyr Gly Gln
270 27S 280
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10 U 10 U 10 US>10% U&' ()-!; @GBFYL0%HUHUE () -! @BFYd0%u&' ()-!;

- mA0%HUHUE () - 667777728dEdY: 10! Y'& "10%&' ()- nlO%& () Y 150Raky 2004 10%&' 0 -
T 91109 () - 109 ()-288889p99~2dY: 10!, %0%& ()-!, %d0%, %) 3&10%&'
&yMLOY& WP01/03T8hhg ()- Y SH109%& ()- 9:e:::S:: dEY: 10! L# (”?016

L"1109%& ()- Ff 109%& ()-L 109 ()- L@ 109 ()- 9L 10%&' ()-;;; <E<<<dEdY:
10's/y 10%&' ()- s-!10%& ()- &@ 109& ()-F*10%& ()- L( 109%& ()- LI 9409 () -
<4=a===>WedEdY: 10!;10%& ()-9 10%& ()-9S810%& ()- 6mMLO%& () -

Y&310%&' ()- "1 1! 109%&' () - W\ >] >’\> _>| >y>>?bC 10! sf

"109&Z& ()-:!109&Z& ()-&10%Z& ()-1"10%& ()- 10 10 10S>10%& () - ?@@@ Ar BB*?bC
10! 109%&Z& () (#109&' ()-!#10% s & ()-@M 10%Z& ()- !10%& () - 9#10%Z& () -
BBBCD EgQE}*?bC 10! 4#10%Zb& () -3Y110%Z&' () -

| @FYS1EIRKRE (P2 @9CFYETL G9R ICP- WFLHIZ&°P ) T°1 1R i ¢ [EEFEFFFPE~ @

10! SlOB)ﬁgLPf‘) Gl@m@px( )3-1“ MN#X qgzTyr Thr Cys Ser Gly Asn Tyr Phe

102y, >109285 () - Y8! 1002Z& ()29 4#10% [ & () - FEHYHHHHIE~_ @ 10! F10%& () -

ttg atg ggt ttt gac acc tta aaa tgt aac cct gat ggg tct tgg tca 962

Leu Met Gly Phe Asp Thr Leu Lys Cys Asn Pro Asp Gly Ser Trp Ser

300 305 310 © 315

gga tca cag cca tcc tgt gtt aaa gtg gca gac aga gag. gtc gac tgt 1010

Gly Ser Gln Pro Ser Cys Val Lys Val Ala Asp Arg Glu Val Asp Cys
320 325 330

gac agt aaa gct gta gac ttc ttg gat gat gtt ggt gaa cct gtc agg 1058
Asp Ser Lys Ala Val Asp Phe Leu Asp Asp Val Gly Glu Pro Val Arg
3358 340 345

atc cac tgt cct gct ggce tgt tet ttg aca gct ggt act gtg tgg ggt 1106
Ile His Cys Pro Ala Gly Cys Ser Leu Thr Ala Gly Thr val Trp Gly
350 35S 360 )

aca gcc ata tac cat gaa ctt tecc tca gtg tgt cgt gca gcc atc cat
Thr Ala Tle Tyr His Glu Leu Ser Ser Val Cys Arg Ala Ala Ile
365 370 375

1154
His

gct ggc aag ctt cca aac tct gga gga gcg gtg cat gtt gtg aac aat 1202
Ala Gly Lys Leu Pro Asn Ser Gly Gly Ala val His Val Val Asn Asn

380 385 390 395

ggc ccc tac tcg gac ttt ctg ggt agt gac ctg aat ggg ata aaa tcg, 1250
Gly Pro Tyr Ser Asp Phe Leu Gly Ser Asp Leu Asn Gly Ile Lys Ser

400 405 410

gaa gag ttg aag tct ctt gcc cgg agt ttc cga ttc gat tat gtc cgt 1298
Glu Glu Leu Lys Ser Leu Ala Arg Ser Phe Arg Phe Asp Tyr Val Arg
415 420 425

tcc tcc aca gca ggt aaa tca gga tgt cct gat gga tgg ttt gag gta 1346
Ser Ser Thr Ala Gly Lys Ser Gly Cys Pro Asp Gly Trp Phe Glu Val
430 43S 440

gac gag aac tgt gtg tac gtt aca tca aaa cag aga gcc tgg gaa aga 1394
Asp Glu Asn Cys Val Tyr val Thr Ser Lys Gln Arg Ala Trp Glu Arg
445 450 4SS

gct caa ggt gtg tgt acc aat atg gct gct cgt ctt gct gtg ctg gac 1442
Ala Gln Gly Val Cys Thr Asn Met Ala Ala Arg Leu Ala Val Leu

Asp
460 465 470

475
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10968 () - @O%S& ()-Z"109%6G& ()- ! 109G& ()-! 10%E& () - H 1 ISIVIsJIdE~_@
100 # 10968 ()- 3" 1098 ()- 10%S& () - 10%S& () - 15 July 2004

sSM 109%6& #10%3& () JKYKK<LLLdE~ _@ 10! 0! 10%3& () 3. 10%
*M 10%&"{’(} S8 ()- L' 1109638 () - 9% 109G ( MANY%R{S@W% 10G
10Gy>10%38! () #100/@& ()-3: 109638 ()- y810%:&! () 310%3& ()-1"109%& () -
*NaNnN{ NNOPKQXY: /  10G S 109%&’ ()-' s@10%& () -
1 1098 ()- & 10%<& ()-910%& ()-1"10%& ()- 10GKQUBR} RRSWSAE: /
10Gs$! 10%<& ()- "g 10%& ()- y Z10%& ()- S109%& ()- s
10%<& ()-' 109%&' ()-WSTQITU. VWIE: /| 10G 510%& ()-3y 10%& () -
"109%& ()-93+#10%<& ()- ) ! 10%& ()- , & 10%& ()- WpVVWWWWhC
10GL10%& () - SH@L0%& ()- 10< 10< 10<@ >10%& () - 3: F10%& () -
910%#&3{3) _g\glv)gy(yz@g.[ }:oa_)[g@t gty act gag act cta cga ggg aaa ggg 1490
1098 (}v$ ' 0B () FHA 0B &Befr) Ll T OUETHY) L} yard (IR s G0%R' ()-8[[[ & F\\]
A<hbC 10G Yf *- &10%&8¢)-!' @109%&' ()-F%0109& ()- '# 109 ()- !'!10% ()- @
#1098 ()- 17 J}72?bC 10Gy; "1 109& ()- 9"109&' ()- , 8109%&' ()-
109%&' ( xta lach#dRVBed kgg lath#IRYEE L JcarJadd Qg geok "dag<adyCecd 0CGhs3e

Leu Thr Thr Thr Trp Ile Gly Leu His Arg Leu Asp Ala Glu Lys Pro

495 500 505

ttt att tgg gag tta atg gat cgt agt aat gtg gtt ctg aat gat aac 1586
Phe Ile Trp Glu Leu Met Asp Arg Ser Asn Val Val Leu Asn Asp
S10 515 520

Asn

cta aca ttc tgg gcc tct ggc gaa coct gga aat gaa act aac tgt gta ) 1634
Leu Thr Phe Trp Ala Ser Gly Glu Pro Gly Asn Glu Thr Asn Cys Val
525 530 S3S

tat atg gac atc caa gat cag ttg cag tct gtg tgg aaa acc aag
Tyr Met Asp Ile Gln Asp Gln Leu Gln Ser Val Trp Lys Thr
540 545 : 550

tca 1682
Lys Ser
555

tgt ttt cag ¢cc tca agt ttt gct tge atg atg gat ctg tca
Cys Phe Gln Pro Ser Ser Phe Ala Cys Met Met Asp Leu Ser
560 565

gac aga 1730
Asp Arg
570

aat aaa gcc aaa tgc gat gat cct gga tca ctg gaa aat gga cac gcc 1778
Asn Lys Ala Lys Cys Asp Asp Pro Gly Ser Leu Glu Asn Gly His Ala
575 580 S8S

aca ctt cat gga caa agt att gat ggg ttc tat gct ggt tct tct ata. 1826
Thr Leu His Gly Gln Ser Ile Asp Gly Phe Tyr Rla Gly Ser Ser Ile
590 59S 600

agg tac agc tgt gag gtt ctc cac tac ctc agt gga act gaa acc gta 1874
Arg Tyr Ser Cys Glu Val Leu His Tyr Leu Ser Gly Thr Glu Thr val
605 610 615

act tgt aca aca aat ggc aca tgg agt gct cct aaa cct cga tgt atc 1922
Thr Cys Thr Thr Asn Gly Thr Trp Ser Ala Pro Lys Pro Arg Cys Ile
620 625 630 635

aaa gtc atc acc tgc caa aac ccc cct gta cca tca tat ggt tct
Lys Val Ile Thr Cys Gln Asn Pro Pro Val Pro Ser Tyr Gly
€40 645

gtg 1970
Ser Val
650

gaa atc aaa ccC cca agt cgg aca aac tgg ata agt cgé-gtt ggg tca 2018

Glu Ile Lys Pro Pro Ser Arg Thr Asn Ser Ile Ser Arg Val Gly Ser
655 660 665
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"10% h& ()-!110% h& ()-s10% h& ()-", 10% h& ()- 10 10

-10@10%& () - <c&d[ dddCeeaBbC 10G #T 10% h& ()- " 110% h& (3 Jyly 20026

h& ()-10% h& ()-'10% h& ()-! (' L10%IXHX&' () - Zeefi fff$gaBbC 10G 3210%

h& ()-1 1WA ()-- *10% h& () - (SH#10% h& ()-9' " 10% h& (BCT/S0(H9462

h& ()-$gi ghhhhhhhb@ 10G!!109%& ()-1"10%& ()- 10 h 10 h 10 hSf>10%

h& ()-Fy5!/10% h& ()-'3S 10% h& ()-hNiii;jxkkdEb@ 10G'!lz

109&' ()-s@ 109 ()-#109%&' ()-" y 10%& ()- &S

109 ()-!10% & ()-klbll MYmdEb@ 10G !3"109%& ()- #10%&' ()-

109%& ()-,!10%& ()- s910%& ()- 109%& ()- nm nonnnJodEb@ 10G!f, 109& () -
*109& ()-)10%& ()- L' 109%& ()- 9% 10%&' ()- s#mLOY%& ()-JooopXppRqdEb@

10Gd ! 6! 10%&' ()-510%& ()- L3 109 ()- 1$10%& ()- /109%& ()- . 109%& ()-
‘Rgqqqret rewcb€g 2965c @RIQYed t¥a "q@b0%4 &cf )ttaldre]@pal 0y BOYR' @Pss @ 109& () -
: Z#10%&o (PhetL&6 @SS tilet HrdCargl R&h | xa] 084} |P&6 (Deu Ala Arg Ala Ala

10%1| & ()-!10%4 & ()-!10%l| &et¥- B@3"10%4| & (9803 10%4| & () -t: uuuuv>ww} [ 9bC
10G @' #10% 2t 2& ()-M 69" #10% | & ()-My @109 H & ()-''y @10%B

B& () 2a3lOUAk& (ra OUME GYa ReRX20H <& }desbGre act geg gsc trg 2114

104G : Y & d: #L0 'de)- $4! L0 ' # ' tle)i- ! %ultl & ()-
O LT AR A I il 1 Lo 12

gct tct aaa gtt aaa cta cct gaa ggt cat tac cgg gta ggg tct

Ala Ser Lys Val Lys Leu Pro Glu Gly His Tyr Arg Val Gly Sex
700 705

cga 2162
Arg
710 ‘ 715

gcc atc tac acg tgc gag tcg aga tac tac gaa cta ctt gga tct caa
Ala Ile Tyr Thr Cys Glu Ser Arg Tyr Tyr Glu Leu Leu Gly Ser Gln
720 725 730

2210

ggc aga aga tgt gac tct aat gga aac tgg agt ggt cgg cca gcg agc 2258
Gly Arg Arg Cys Asp Ser Asn Gly Asn Trp Ser Gly Arg Pro Ala
735 740 745

Ser

tgt att cca gtt tgt gga cgg tca gac tct cct cgt tct cct ttt atc 2306
Cys Ile Pro Val Cys Gly Arg Ser Asp Ser Pro Arg Ser Pro Phe Ile
750 755 760

tgg aat ggg aat tct aca gaa ata ggt cag tgg ccg tgg cag gca gga 2354
Trp Asn Gly Asn Ser Thr Glu Ile Gly Gln Trp Pro Trp Gln Ala Gly
765 770 175

atc tct‘aga tgg ctt gca gac cac aat atg tgg ttt ctc cag tgt gga: 2402

) Ile Ser Arg Trp Leu Ala Asp His Asn Met Trp Phe Leu Gln Cys Gly

780 785 790 795

‘gga tct cta ttg aat gag aaa tgg atc gtc act gct goc cac tgt gtc 2450
Gly Ser Leu Leu Asn Glu Lys Trp Ile Val Thr Ala Ala His Cys Vval
800 805 810

acc tac tct gct act gct gag att att gac ccc aat cag ttt aaa atg 2498
Thr Tyr Ser Ala Thr Ala Glu Ile Ile Asp Pro Asn Gln Phe Lys Met
815 820 825

tat ctg ggc aag tac tac cgt gat gac agt aga gac gat gac tat gta 2546
Tyr Leu Gly Lys Tyr Tyr Arg Asp Asp Ser Arg Asp Asp Asp Tyr Val
830 835 : 840

caa gta aga gag gct ctt gag atc cac gtg aat cct aac tac gac
Gln Val Arg Glu Ala Leu Glu Ile His Val Asn Pro Asn Tyr
845 850 855

ccc 2594
Asp Pro
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10G 1'10% & ()-s! 109 ()-&109%& ()-"10%& ()- 104| 104|

104|>10%| & () -V{{T| | & w}#~a?bC 10G !#10%& ()- z 10%& ()- 15 WMYROE -
nMLO%&' () - #109& () - Y! #10%CC&' () - Y#~w~~*kdEbC 10G!S, 109 ()- (10%& ()-"
109%& () -' WORAE8PY - 109& ()-L! 109 ()- V<dEbC 10G ! ; F" HEKEQOPL00162

41 109%&' () - &&3! 109%&' ()- 11s!109& ()- /109%& ()- s.10%& ()- bC

10G!' @1 s109%6&" ()-t!109%& ()-109%& ()-1"109%& ()- 10 10 10f>10%& ()-[!dEbC
10G@ !, "10%30& ()-sY'"109%& ()- !'109%6& ()- ~F109%% ()-|

T1096& () -!110%& ()-%$z aBbC 10G ! *10%& ()- " 10%X ()-y 109 ()-
1098 ()-" 1096& ()-!' 109\ ()-DaB7C 10G 10G@>10%&' () - 3: y1096:&' () -
3810%%' ()- ! 4 109 ()- 4 109%& ()- f,t!1109%& ()-& (7nmV  Z"1096& () -
Z" 1096 ()-1096& () - !'109%& ()-109& ()-",10%& ()- 10G 10G?aaBmiV

Z" 10% IRUGRat ked sHE0MR ddo ada LROUGREA htt Faazcty aaa act cct gtt 2642

10938 (QryOhskD Uk Nsh - M%K% G)e #1RCLeu Ile Gln Leu Lys Thr Pro val

Z"10%0)6b0% & () -! 10% & §9s &10%4 & () -" 10%=& () - 875

act ttg aca aca cga gtc caa cca atc tgt ctg cct act gac atc aca 2690

. Thr Leu Thr Thr Arg Val Gln Pro Ile Cys Leu Pro Thr Asp Ile Thr
880 88S 890

aca aga gaa cac ttg aag gag gga aca tta gca gtg gtg aca ggt
Thr Arg Glu His Leu Lys Glu Gly Thr Leu Ala Val Val Thr Gly
895 200 905

tgg 2738
Txp

ggt ttg aat gaa aac aac acc tat tca gag acg att caa caa gct gtg 2786
Gly Leu Asn Glu Asn Asn Thr Tyr Ser Glu Thr Ile Gln Gln Ala Val
910 , 915 920

cta cct gtt gtt gca gcc agce acc tgt gaa gag ggd tac aag gaa gca 2834
Leu Pro Val Val Ala Ala Ser Thr Cys Glu Glu Gly Tyr Lys Glu Ala
925 930 935

gac tta cca ctg aca gta aca gag aac atg ttc tgt gca ggt tac
Asp Leu Pro Leu Thr val Thr Glu Asn Met Phe Cys Ala Gly Tyr
940 945 9s0

aag 2882
Lys
955

aag gga cgt tat gat gcc tgce agt ggg gac agt gga gga cct tté gtg 2930
Lys Gly Arg Tyr Asp Ala Cys Ser Gly Asp Ser Gly Gly Pro Leu Val
860 965 970

\ £ttt gct gat gat tcc cgt acc gaa agg cgg tgg gtc ttg gaa ggg att . 2978
Phe Ala Asp Asp Ser Arg Thr Glu Arg Arg Trp Val Leu Glu Gly Ile
975 980 5985

gtc agé tgg ggc agt ccc agt gga tgt ggc aag gcg aac cag tac ggg 3026
Val Ser Trp Gly Ser Pro Ser Gly Cys Gly Lys Ala Asn Gln Tyr Gly
990 995 1000

ggc ttc act aaa gtt aac gtt ttc ctg tca tgg att agg cag ttc att 3074
Gly Phe Thr Lys val Asn val Phe Leu Ser Trp Ile Arg Gln Phe Ile
1005 ’ 1010 1015

tgaaactgat ctaaatattt taagcatggt tataaacgtc ttgtttccta ttattgcttt 3134

actagtttaa cccataagaa ggttaactgg gtaaggcaca aggatcattg tttetgtttg 3194

tttttacaaa tggttatttt agtcagtgaa tgagaatagt atccattgaa gactgttacc 3254

tcttattcta cctttttata ttactatgta agtatttggg atatcttcta cacatgaaaa 3314
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10G"10G 10G>109%3& () - ( - o 9 AeFbC Z"10% 89%4.0% & ()-/ 8YA0% & ()-/
' 8940% & ()-/ 8YA0% & ()-/1 8YA0% & ()-/ 8%A0% & () -/ AEGLNPSeRiC20®@" 10%
" 8940% & ()-/ 8YA0% & ()-/ 8YA0% & ()-/ 8%M0% & ()-/1 8%10‘%5}%‘6%-/
894.0% & WP-018X[28CeheFbC 7" 10% 8%40% & ()-/ 8%d0% & ()-/PE 40163 _
8940% & ()-/1 8%0% & ()-/ 8Y40% & ()-/hlnyscl*eFb 8%40% & ()-/ \
8940% & ()-/},F I H<' n "2% 8%A0% & ()-/suxy|}oPl 8%40% & ()-/ 89%40% & ()-/
89409 & ()-/ 89A0% & ()-/ 8YA0% & ()-/ 8%A0% & ()-/ 8O & ()-/]jK,
8940% & ()-/( 80U & ()-/( 80U & ()-/ 8Y0% & ()-/ 8YA0% & ()-/
8940% & ()-/ 8YA0% & ()-/ %K}, F I H<' n "29% 8Y%0% & ()-/( 8%0% & ()-/
8940% & ()-/nT:,F | H< 8%40% & ()-/ 8YA0% & ()-/ 8Y%0% & ()-/ 89%A0% & ()-/
8940% & ()-/ 8YA0% & ()-/ 8YHO0U & ()-/tZ@F | H< 8%0% & ()-/ 80U & (.)-/
- 8% 0% & drhe datBYAOMEEE {2 £c UL OUr&a Yoty SO QG &chcal gBYREKG {34/ 0UB, F |
8940% & ()-/ 8YA0% & ()-/ 8YA0% & ()-/ 8O & ()-/ 8YAOUW & ()-/
894 0% & dthat c BYEDUeEe4Ja LHRL L BUIDUE Ko, add cOLABMER YraecBUROY S () -/
8Y40% & ()-/ 8YA0% & ()-/ 8%M0% & ()-/ 8YA0% & ()-/eoPl 80U & ()-/(
BYLO% 1 BULAXEA bdad ( BUOW & ()-/ 8BYOU & ()-/( BUOU& ()-/ 3448
894.0% & ()-/hl *eoPl 8%40% & ()-/ 8Y%O0% & ()-/ 8%A0% & ()-/},F I H<' n "2% K,
8940% & ()-/ 89A0% & ()-/ 8YA0% & ()-/ 8%M0% & ()-/ 80U & ()-/
BYLON &9 / 8940% & ()-/j Pl 8%40% & () | 8940% & ()-/ 8YA0% & (
BYLON 851 ) -1 oBYA0N & () -/ 8YL0% & () -/ 8YAOK & ()-/SYL BIAOK & (
894.0% §2 /1 §0/<100/¢(& ()-11 8%0% & ()-/ 8%0% & ()-/ 8YO% & () -
8%10%{& > FRT*sy1 8(%100% é;% J 8 MO & ()-/ BYAOW & ()-/}, F I H' n "2%F1
894.0% & §%‘b‘07 CEETF-T* 894 -] 89%40% & ()-/ 8Y%0% & ()-/ 8%0% & ()-/
894.0% & ? "opPl 89%40% & () - / 8‘%10%{& () / 8‘%10%{& ()-1 8Y%0% & ()-/
N

) -
)-1 8%
/

894 0% & 8940 & ()-/ BYULO & ()~ % - 94.0% & () -/

scmocyé &eb) VoY Leodde e )"‘"1 LSB/&Ggf Y ‘@5}& 4 ‘tG§ L Wfa‘ﬁ&& (§ /
8940% & () -/8=@\] K, écmo%& ()- /( scy&b%g& ()-1( 8%100%?& ()-/ 8Y%0% & (
8940% & ()-/ 8YA0% & ()-/ 8Y%AO0% & ()-/ COFGHhNA| K, 89%A0% & ()-/ 8YA0% &
894094 &) S¥1 Lizs Ma&' hra BugYPPRTUSES 8540% &Y %*517 L8“/<fd“/(’£“() / 89%40% &
8940% & ()-/ 8YA0K& ()-/ 8YAO% & -/ 8YAOU & ()- ?va[]A_JPG 894 0% &
8940% & ()-/ 8%0% & ()-/ 8Y%A0% & ()-/ 8YA0% & ()-/ 8YA0K & ()-/

89094 &XS) B#D KRUETYY PE 808 (HEEEYS 15 I¥s| Bl Ae 296 SBa O &) - /

8940% & () -/ ef BPkmogsT5 8YA0%® ()-/ 8Y40% & ($%/ 8Y40% & ()-/
8940% & ()-/ 8Y%O0% & ()-/ 8Y%O0% & ()-/ 8Y%O0% & ()-/qrtuvxz{sT:

89A.0% &P Abn 8% 0RCRNE) Liys SMDOKKR TR -Tyr8IHOTYRAEY -T-PIHREOUR’ () - /

8YA0% & () - 5O8YA0W & ()-/{|)5ssT: 8YA0% & ()69 8YAO0% & ()-/ S8YAOW & ()-/
8940% & ()-/ 8Y%A0% & ()-/ 8%A0% & ()-/ 8YA0% & ()-/ hNasT: 8YLO% & ()-/
89409 &3 Chys SUEOKR/CYS Nsp, Forl Het 1614 20%e" Dy BIEO T 8IBGIR Lys | 8940% & () -/
8YA0% & 63 -/ 8YA0% & ()-/108%A0% & ()-/ 8YADU & ()-/ 8YAOWR ()-/xY? 89O
8940% & ()-/ 8%A0% & ()-/ 8Y%A0% & ()-/ 8Y%A0% & ()-/ 8YA0K & () -/

8YA.0% &'ry} Lys SULOU & L -d1x YOy SUEO MO0 e JAsp BYAOH €AY Fht . 8Y40% & () -/
89A0% & ()-/ 8YA0% & @5-/ 8YA0Y & ()-/9BYL0Y & () -/ cDUSY 8940% & () -/
8940% & ()-/ 8%0%& ()-/},F | H<'n "29%,m06 8940 8940% & ()-/ 8YA0% & ()-/
89409 &'cly -HroBBADYER! k- Ty BUEPHLE foy- £y BHLOUNE dikr bySBULOUYE’ () -/ €F5 8940
890% BIULOU &' () 2bo8UO% &' ()-/ BYEON & ()-/ BYAOUSR ()-/ 8YLOW& ()-/
894 0% & () /] P6 890 BULO & ()-/ BYAON& ()-/ BYLOU & ()-/ BULOKE ()-/
8YA.0% & ) AeBUDU E {e- by BIGDUNE hdr ek R BULEI & oy JikegF | H' N " 2%
8YA0% & ()-1 8UOW & ()-10PL BULQU & ()-1 BYAO%R ()-/ 8ULOK & ()-/

/

) -
()-/
()-/
0)-/

8940% & ()-/ 8Y%L0% & () / 8%10%1& ()-/ 8%40% & ()-/nC6 8%A0% & ()-/
894.0% & d VA0 & () -/

20a.00 & "CF- 157 &7 B 0o B0A DheEE /%‘8/3%64%‘&?‘5%%/% S e a0 e ()-/
8940% & ()- / 8‘%10%{& ()-! 8%16ty & ()-/cD*y_E 8%40% & ()-/ 8%0% & ()-/

SZ&SZ&%@ Pstoce 1y P8 é&%{%of?wmg‘gg%z‘ e Yo )/

.8940% & ()-/1/ 8%10%{&() f 8940% & ()-/ 8YHOU & ()-/1/ 8%10%{&() /

894.0% & P6_ 894.0% & 894.0% & 8 0% & () -/
8°/<10°/§&%‘§ F£ BOHOK'E Sé ‘%(ﬁfﬁo % CFF /“%7? égé%lfaégf {‘ ?@F fH<(31 " 2%
89A0% & ()-/ 8YA0% & ¢}/ !" #U& (tZ@so/’aL %8%10%{& () / écmow& ()-1
8940% & ()-/ 8YA0% & ()-/ 8%d0% & ()-/ 8YLO% &

89409 & 9% ALy ra- TYQPEY /CY8okVUE R (FR/ S R0ETEP ( “/’*sg%i‘tfo/{’&’() /

8940% & ()-/ 8YA0% & ()-/ 8%0% & ()-/ B8YLO% & () | 89%0% & ()-/01234}cl/
8UM0W & ()-/ 8WOU & ()-/ 8UWOW & ()~/78%UON & ()-/ 8YWOU & ()-/

8YUL0% & ()-/ 80U & ()-/ BYLOW & ()-/4579: cD*}cl BYAON & ()-/ BUMOK & ()-/
8940% & ()-/},F | H<' n 2%< | 89%40% & ()-/%
8°/<10°/§& 8 /m} 8A0% & ()-/ 89 W Egiﬁﬁsﬁé‘?? ’;& 3(3()%10%& ()(/ EI(-BJ KNPQRj P6
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IH<"n "2%cl/ 8%A0% & ()-/ 8%A0% & ()-/ 89A0% & ()-/ 890U & ()-/

D 8Y%0% & ()-/ 8%0% & ()-/ 8YA0% & ()-/ 8YA0U & ()-/sT5/  SLAYK 20 -/ 0
8940% & ()-/ 8%0% & ()-/ 80U & ()-/ 80K & ()-/ 8O & ()-/

894 0% & WD-0LOPT289T5/ 89A0% & ()-/ 8%0% & ()-/},F | H<' n " POFSGAYOKE2 () -/} cl/

89%40% & ()-/ 8%0% & ()-/ 8%O0% & ()-/ 8Y%OK & ()-/ 8UWOK & ()-/

8940% & ()-/ 8%0% & ()-/ 8Y0% & ()-/xY:/ 8Y40 8%0% & ()-/ 80U & ()-/

8940% & ()-/ 8%0% & ()-/ 80U & ()-/ 8O & ()-/ 890U & ()-/oxY:/ 890

89%40% & ()-/ 8%0%08%A0% & ()-/ 8%0% & ()-/ 8YO0WH ()-/ 8%OK & ()-/

89%40% & ()-/hN4oxY:/ 8Y%0% & ()-/ 8YL0U & ()-/ 8%0%& ()-/},F IH'n

"294 cl/ pRYARAL Sy x1é BYIOU &< ik BHML 0 &ef)sek BUL O &ig)oly 8%A0% & () -/
8940% & () -/ 8YHWK & ()-/ 8Y%d0%& ()-/}cl/ 8YL0Ns& ()-/ 8YLOY & ()-/

80K & ()-/ 8O & ()-/ 8YOU & ()-/ 8YA0U & ()-/ 8YA0W & ()-/

8% 0% & - ﬁNﬁ},&'p/la&@O%&cﬂ} -HspSNEO Y & - é1yBRD Y& tleh -y, F 1 H<' n " 2% cl /

89%4.0% & ) BUO0W & ()-/ 8D %{5 ()-1 8Y%A0%& ()-/ 8%0% & ()-/

- 894.0% & () 8%10%{& ()-1 8YA0% & ()-/ sT5/ 8O & ()-/0 89%A0% & ()-/

896 0% & B9L0% & 8%4.0% e YRR, 6o herBY0% /¢l sTs/
8°/<10°/§&§§e% S48 ﬁ’ ﬁ?& b go}éi O/%fgf %i “‘5%%&5‘55 )80/&00/(& ()-1
896.0% & 13° / 8%10%{& () /2 %0% & () -/ 8%10%{& ()-1 8YA0% & (

894.0% & -/ 89%4.0% & o 0% / scmocy & ()-1
atmowé& s fl %tﬁié@%s& éiyf %7&%/&5&‘} EE/& /glff(%?(‘é? {guy%%é; )/i‘séé ()-1- §L38(92’/<}"} F
| H<' n 2%80/&00/(& () - F*BYL0% & () / 80%1‘3 % & ()- Ycl/ 89A0% & ()-/
8YA0% & ()-/ BYLONE ()-/ BYLOU& ()-/ BUON & / 8%10 & ()-1

89409 & L5 NaBORIGUAW FYQ MABCIREFEEN FEP /Y2802 T &5 Bl ()-/

894.0% & ()-/ 8‘%10%%9() I 8Y0% & (2)35/ 894.0% & () - /27§%10%1& () /
80A0% & ()-/1JKLMBYcl/},F I H<' n "2% 8%A0% & () -/ 8‘%10/%

8940% & V3l /UVKOPGRSTIU e | /51804109485 (lyr/Glsm/&Uw/éP £ (BFo /58040 () /
8YA0% & ()-/ 8YATY & ()-/ 8%A0YR&e ()-/ 8Y%A0% & (FS/

89A0% & ()-/ UMWKYZ[]}cDl 89%40% & 89%40% & ()-/ 8%A0% & ()-/ 8YA0% & ()-/
8YA0Y% & (GLu/vB8YRDYESE: (The/ CYBYEOYEEY (Hsa/ TBYEDOLLE: (Met/ Flyadhd &BF 894 0% &
8YA0% & ()-/28%A0% & ()-/ 8%48s 8YA0% & ()-/ SYR0% & ()-/ 8YA0% & ()-/
8940% & ()-/fghijhNA}cDl 8%A0% & ()-/ 89A0% & ()-/ 8940% & ()-/},F I H<'n
" 2% k| rmopar jel Ly 8ULOUR o AsBYAOWE ()b /Se8YRDU L €I PrE8%ROU & () -/
8A0% & (Jos/ 8YA0% & ()-/3BYA0% & () -/ 8%bA% & ()-/rstuvwappcD 8%40% &
80A0% & ()-/ 8%A0% & ()-/ 8%A0% & ()-/ 8940% & ()-/ 8YA0% & ()-/

8YA0% & (Jys/ vAYLOYEE1 (Ara/ herg WBY aidh RO B &'v6)ash B9 094 &14)val}, F | H<' n " 2%
80A0% & ()-/}cl/ 8YA0%K ()-/ BYA0Y & 6o/ 8YAOY & ()-/338%A0% & () -/
80A0% & ()-/ 8YA0% & ()-/ 8%0% & ()-/ 8%0% & ()-/xY?/ 8%A0% 89%40% & () -/
8%40% & (dsp pRYGQAYE & (As;/ vEVEIU S u( prd vBYILRU Ble( hid cOIARY(Ma() - /

8YA0% & () -/ MBXY?] RYAOK& ()-1},F bk n " 2% 8%4.0% &s6) - / 8%10%{& ()-1}cl/
8A0% & () -/ 8‘%10%{& ()-/ 8Y%A0% & ()-/ 8YA0% & ()-/ 8YA0Y & ()-/

894.0% & (%-11/ cg{%@{(,g%u( )"“5 gg{d&%&r( X “f?g’ 618,0/4@%& @he/m3WQAR & () -/

89A0% & ()-/ /{&() 4.0 &F"() ] 8Y409% & (jzd 8YAO% &' ()-/
8940% & ()-/M}CIT 8%0% & ()-/},F I H<'n 2%8%10%{& ()-1 8%0% & ()-/eFcl/
89%4.0% & 89%4.09 A0% & 4.0% 0 8%10ty & ()-1
8°/<10°/§& (é‘ié c|§‘°') éﬁ%%%%ﬂ”/&‘%{é} )- ? fi%i'g%s ”fé? é’og;a’(()%? éf (&0
8040% & ()-/ *89%40% & ()-/ 8%D ()-/eKcl/ 8 0%& 8%10%{& () /

89%40% & ()-/ 8Y0% & | 8Y%40% & 8940 94 Q9 cD%aKc
atmowé& 8“5‘/‘ 586/&?}@% ‘&1’} g“li‘ "8‘%‘6’67% ¥ 3 ﬁ S“F ‘ﬁ’“%) rfcgea‘% % & ()-

80A0% & (P87 80A0% & ()-/ BOL0% & ()-/ 8%OR & () - / 80d0% &) -/

8940% & ()-/eFc 8%0% & ()-/ 8Y%O0W & ()-/ 8Y%0% & ()-/ 8% & ()-/

894.0% & ( Ph? 8vqP0g 8oX Asp "B dYY LY )LIe) B 894 g £1p) L9 8%6%& ()-1
8Y40% & ()-/ 8YA0% & ()4F 8%A0% & ()-/ BMO% & ()-/ 8946% & ()-/ "hl*jFc
89%40% & ()-/ 8%0% & ()-/ 80U & ()-/},F IH'n "2% $&(*-/ eFc 80/<100/4&'()
8YA0% & ()Ler B B9¢ &=t |BYe B OB @sP) T BIK Ovg $oF)S DR AYg &) - /

-89%0% & ()-//13579; aPe 8%40% & () 8WLU & ()-/ 8%A0%X ()-/ 8%0% & ()-/
8%0% & ()-/ 8%0% & ()-/ 80K & ()-/; =BGLeFc 8%0% & () 8YA0% & ()-/
8YA0% & ()Lvs 994 O% &yE)ero B9H OV &'rp) PHe BYL 0G4 &sp)SYu BHEGYE &) - | LMNPRhI * eFc
8940% & ()-/ 8Y%0% & ()-/ 80U & ()-/},F I H<' n "2%RUWN ~" eFc 8%4.0% & ()
89%40% & ()-/ 8%0% & ()-/ 80U & ()-/ 8UWOK & ()-/ 8O & ()-/

89%40% & () -/ bdfhingj K, 8%0%& ()-/ 8%W0% & ()-/ 8%WO% & ()-/ 8%WOK & ()-/
8940% & () -/ 8YMOU & ()-/ 8YHO0U& ()~/ 1B | %K, F IH n "2% 8%0% & ()-/
8940% & ()-/ 8%0% & ()-/|}~x"D,F I H<'n "2% 89%40% & ()-/ 8% 0% & ()-/
89A0% & ()-/ 8YA0N& ()-/ 8YOU& ()-/ 8YAO% & () | 8%40% & ()-/0U6, F
8940% & () -/ 8Y0U & () -/ FUEHPMTUTe SHERMRULE d6)-/ 8940% & () -/

8YA0% & ()-/ 8Y%O0% & ()-/nT5, F 80N & ()-// 8O & ()-/ 8UWOK& ()-//
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) 1098+&' () - () 1098+& ()-() 109B+& ()-()1098+&' ()- () 109B+& ()- ("% +. 1dD04/ KN

) 1098+&' () - () 1098+& () - () 1098+& () - () 1098B+& ()- () 1098+& () - (9 hO9@e&d () - (12=
@GJt T40 ‘é)10%3+& ()-()1098+& ()-()1098+& ()-()1098+& ()-() 109B8+& ()- (/KN
JMNX[ ads SYE BB+& () - () 109B+& ()- () 1098+& () - () 109B+& (PCT(SGAN00162

) 1098+& ()-(dgj kwz} sS304/) 1098+& () - () 1098+&' () - () 1098+& () - (/KN

) 109B+&' () - () 1098+& ()-(}0S304/) 1098+& () - () 1098+& () - (/KN

)1098+&' () - () 109B+& ()- () 1098+& () - (CB04/) 109B+& () - (/ KN

) 1098+&' () - () 1098+& () - () 1098+& ()- () 1098+& () -(_/ 04/ KN

) 1098+& () - () 109B+& ()- () 1098+& ()- () 109B+& ()- () 1098+& () - (8a@4/ KN
Fy, 109&& ()- F* 109%&& ()- F(&LOYR& ()- F!10%R&' () -
FO' 109&' ()-) 1698B+&' () - (8vU9/ K8$1098 | $7& () - p5*F&I0% | $"& () -

"109%| $7& () - 10&10&10& F=10%&&' () -
F 10Y&&YE ) V212000 FRNGE S 09%0| FrR ALY - FHSTHO Y $A& §In $B8%A0TS $7&' () - p58$10% | $
A& () - p58%HTB% | $"& () - p5831994 | $"& () - p5_?vA89/ KN8$10%'| $"& () - p58$10%'| $" &
()-p58%$10% | $7& () - p58$10%| $"& () - p58$10%'| $"& () - p58$10%| $7& () - p5_?vU9/
KN8$109hF $A® (3t PEBPLOUaSAR: (ALla pEESLOVAES &S ()sppBBS10LRLS &' () - p58$10%4| $°
& ()-p38$10% | $7& () - p5+70>8$109%| $7& () 4p58$10% | $7& () «p58$10% | $7& () - p58
$10% | $"& () - p5eNAYG#
qi $cCEHBAYYISLE (The pBASLOIALSMg(I1vPERS EQYBeh Rir( Frpo8SEQYE | $7& () - p58$10%
| $7& () - p58$109% | $"&sE) - p58$109%'| $"&a¢9 - p5_78$10%'| $4& () - p58$10%| $7& () -p
5851096 | $"& () - p58$10%| $7& () - p58$1096 | $"& () - p58$10%| $"& () - p58$10%'| $"&
' () - P5_ARANALS &S (ArgPBAS AGYON1E & Ly P PSS LA 1R & k158310968 | $7& () - p58%1
09| $7& () - p5831Q¥s | $7& () - p58$1084y $"& () - p5_78$1096| $7& () - p58$10%| $"& (
) - p58%$10% | $7& () - p58$10%'| $"& () - p58$10%‘|$"& ()-p58%$10% | $7& () - p58$10%|
$°& () 5! ey’ asgmsgelomswa( V2 PABR1RY k&S &sh) &%@9@@3%@ P58$10% | $"& ()
- poé 15
qi $SUR () *- tX88$10%‘| $n& 8$10%\| °$n& () - p58$10%‘ $n& () - p5r8$10% | $7& () - p58
$10%| o |$A ow A 0% $7& ()-p5-0358@t X88%
10°/6‘|$;‘$S8f& 8%3)&??%%? é‘%@ % ‘&% ﬁ%ﬁ Gﬁ§8$10%‘|$"& () - p58
$10%| $7& () - p58$10%‘|$’\& p5@\DGI K~’\>8$1 /0|$A& ()- p58$10%‘|$’\& () - p58%1

0% $

qi $KLA@%Q&?’X§%&OG(§%% %SEJ%B%% $X’&‘ (Y° PEESTOUETSRER (F° 75583109 | $7& () - p58

$10%| $ g () - p58$109% | $R& () - p58$109%6 | $7°&€°() - p58$10%'| $°°€°() - p5UX\ ] ~ bdcC88$
0%|$A& 8%&0%‘ $A& % 58$109%| $A&g\ p58%$10%| $7&' () - p58$10% | $"& () - p58%
10% | $7 & C(Y%% RO IS Cillolil Bt*"egsﬁ‘lb%\r\@@t )&Y558$109%| $7&' () - p5
P8$10%|'$ & () - p58$1UY | $"& () - p5eNAIBH

gi $i | mo q508388$8$10%\g$"& () - p58$10%| $7& () - p58$10% | $"& () - p58$10%| $"&
() - po5BELOR R EY )SepfS $\1§%~*|§“&G%>) HH5SEL0TBY $‘“&He5 PBSirz| ~ 2388$88$10% |

$7& ()-p58%$10% | $78& () - p58$10% | $582 () - p58$10% | $582 () - p58$10%‘| $"& ()-p58%
1098 | $"& () - p5~bF*2388$10% | $7& () - p58$10%'| $"&' () - p58%$10%| $"& () - p5p8$10%

/\l $n& (?eﬁjgéﬂmi_ply Phe Tyr Ala Gly Ser Ser Ile Arg Tyr Ser Cys Glu.

qi $t X<88$10% |3B48$10% | $7&' () - pBB$10% | $7&' () - pSB8$10% | $7&' () - p58$10%| $" &'
()-p58%$10% | $7& () - p58$10%| $"& () - p58$10%'| $"& () - p5eNAYG#

qi $8$1098Y 3¢ Hip-DE8EM0% T $NE THr P58 FhOWHISME Cys pE8EhOWYnS &' () - pSADNAYGH#

Qi $8$10% | $2&' () - p58$10% | &' () - p58$10% | $6& () - p58$10%| $7&' () - p58$10%'| $

~& () -p58%$10% | $7&' () - p5_?NAYG#

Qi $8$1098Y $hE (p- PEESLDWM b FNE' bYo PESRYOUeBiRE (h: PASHLRWYS &' () - p58$10% | $

A& () -p88%10% | $7& () - pBAb?28$10% | $"&' () s p5eNAYGH 640

qi $8$10%'| $7& () - p58$10%| $"& () - p58$10%| $"& () - p5_78%$10%| $"& () 8$10% | $"

& () - p58%H1i0%# | Bo&k {o) vHb 8Hd 096y BPR'cly -9228%h0%M $1& thy) -Hp28HN% | $7& () - p58%$10

% | $7& () -p5_?8%$10% k$£& () 8$10% | $"&sp) - p58$10% | $" &) - p58$10%8 | $& () - p5

8%$10%'| $7& () - p58%$10%'| $7& () - p58$10%'| $"& () - p5”B&?8$10% | $"& () - p58$10%|

$"& () - pEpelAAn# Asn Ser Ile ser Arg Val Gly Ser Pro Phe Leu Arg

qi $8$10%'| $"& () - paB8$10%| $"& () - Qggl_08$18$10%|$A6& ()- p58$10%‘|$’\& ()-p58%
1098 $7& () - p58$10%'| $& () - p58$10%‘| $1& {)-p58$10%| $7& () - p58%$10%'| $"& ()

- pSpPO8$E8SLYWdu$P & Lha % P ol 0 (B $109%6| $7& () - p58%
109%| $7& ()-ng§,10%«| $A<%5 (gf'”]eq‘s% 12 5’(8%95/?'@?‘ %88l)$fog/§7 $7& () - p5eNAYsH

qi $8$10%| $"& () - p58$10%‘| $1& () p58$10%‘| $n& (

PPO8$18$19%L $2 $ P58$10%4 $A& ( $109%| $7& () - p58$10%
KRS (Sﬂgé% 10"%&% AE§‘? %16&&‘%*5‘3 te "& ¥ S5EYES “’3$&6%|$A& () - p58$10%
Al $7& () - p58$10% | $7& () - p58$10%‘|$"& () - p58$10%‘|$"& () - p58$109% | $7& () - p5
$&(, - 18cC08$18$183109%8 | $7& () - p58$10967652& () - p58$10% | $7&' () - p58$10% | $7&

() - 5831096 | $& () - p58$10% | $7&' () - p589:

<>@bB"' C8$10%'| $"& () - p58$1%‘(¢§§‘]§uféspé%%]&?fﬁ_&g% ()-p58%10% | $"& ()-pS(eN
AYBH#
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i $9C8$10% | $7&' () - p58$10% | $"&' () - p58$10% | $"&' () - p58$10% | $"&' () - p58$10%
I $M& () - p58$10% | $7&' () - p58$109%8 | $1& () - pSoQ 8$10%8$109%6 | $rS&luly 2458831094 | $°
& ()-p58$1096| $"& () - p5831096| $1& () - pSBS10%| $7& () - p5BSLOYE| $~& () - p58$10
% | $"& (WOPBH2T288$10% | $7& () - p5183$10% | $7& () - p5eNAYG# PCT/SG00/0016

qi $8$10%'| $"& () - p58$10%| $"& () - p5t T4$10%| $7°8%$10%| $& () - p58$10%| $"& ()
-p58%$10% | $"& () - p58%$10%| $"& () - p58%$10%| $"& () - p58%$10%| $"& () - p58%$10%| $
A& ()-p5_?4$10%| $"8$10% | $& () - p58%$10%| $"& () - p58%$10%| $"& () - p58%$10%| $
A& () - p58%$10%| $"& () - p58%$10%| $"& () - p5Y=! 28$10%| $7& () - p58$10%| $7& () -p
5' eNAYG#

qi $8$10% | $7& () - p58$10% | $7& () - p5t X<$10%| $7& () - p58$10%| $"& () - p558$10%
Al $7& () 6988$10% | $7&' () -PH8$10% | $7&' () - pPBB$10% | $7&' () - p58$10%| $7&' () - p5
83$10%| $"&' () - p5t T4$10%'| $"8$10%| $7&' () - p58$10%| $& () - p58$10%| $& () - p5
8$10%8k6/88/c( §LupEBG HO94Ty$ R q Vap3BS 1998 P &1% )L1H5BE1096 F$2 &' () - p5S~bF*t T4$8%$1
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