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Factor C in -Eukaryot Fs s 5 10 15 20 25 30 FIELD OF THE | NVE 1 ON T
rel ates to reconbi nant Factor C, of the H\ﬂ?\é@gﬂ%e

iGab Car ci noscprpi as rotundieauda i rFC), especially with
‘respect to its expression in eukaryotes.; the present application also

_this gelatian assa ’*~esrastdﬁ'eeéﬁ[ﬁv@t&ﬁdtbﬁﬁ?ﬁlﬁb@étl@‘b? t8p

relaGea to the use of the C&rfC as an affinity reagent for binding of

endot oxi n. Endot oxi n bound by G FC can be renoved frommaterials in

i nstances where it is desirable to prepare a material free of endvtox~.n.
BACKGROUND OF THE | NVENTION Articles o~ the scientific periodical and
patent literature are cited throughout the specification. Each such article
i's hereby incorporated by reference in its entirety by such citation. Gam

negati,cre bacterial endotogi ﬁﬁ% lW?ﬁﬁéﬁt terials
enpl oyed in bionedical arts, g Sng;ef;{ g: 8&9%“ f ?‘fl ar maceut i cal
sol utions used for parent exal or injEaEtQy g},ﬁﬁr,lga[ryg &%n, rrust be
certified as to endqtoxin._l grvel s. Also, nmedia used for tissue culture

applications are t 2 presence of endotoxin. It ~.s of

gr eatfi rrpoLt ance, therefitvee, pkésbﬁt?bépplﬂc@tﬂ&b!c%@d@éé allyy EFBBQQ!&%QEE
teat for the prese n,lr so, it wou

advance i.n thesear?%t%&%prow %t% sgheﬂ’?dcr@lbnods f%?‘rr"e%rﬁ\ﬁﬁﬁcd“&rﬁus

negative bacteri al r@tudistiswiucds f|(6nFCbr mesgecimisly nwdhliedréspect to 1ts
phar maceutical or @ eslﬁ% rlﬁqghﬁga%t@r epapgll Q@SEH fta‘?ﬁgli"%lagrﬂ{‘

endot oxi n. 12° y Fact or I'e a conp nent
amaebocyte |ysate (rrelA‘E)esas"éDayth%a‘BSﬁ? sOfr &entQuFQ ras smandﬁfdmmyhm‘da{;ent

testing for endoGofior Hiartiglg ©f SerdStEstiin. Priy h o the
first protei newn a,5 cascade th%q | eada tq coagu%saét‘?%n 8?85?%59?2 éLFt‘ chil
d

contact with ot &% nTRAKED, W paterigtE it ARstances IVhQFﬁdsﬂ% oifhe

endot oxi n; upon bi deisigatrleemod@irepiae tahenadiRg Rl dFe dddrdxdin Of
Factor C becones activated. The activated Factor Cinitiates a 10 chain of
prateolytic seeps culmnating in formation of a solid -clot of protein from
the LAL. The t~. ne BRGKGROUNDNQF ITHH ANVENRIOMd t he degree of gelation is

i ndi cative of the anmounta,Qf; t O n
Do L %1008, B oohanticaoiok) Enbl s CRCl (e e ﬁf“&%%eesfﬂg
qatfiany. ofac

detection of ermot \sxxdh duftl'fdlebdtgcm:et Y@t alorporaitiedn by rlFe raeebqny e
| ysat e prsparatian. t heref ore d sirable to expressS reconbi nant Factor

C whi ch coul d be 2(5"“3 gﬁ% &Y, &yShh© %9R-an assay for endotvxin .
detection. There are ot ltramenhgaixive tlestsept &5 emdytdndnisfl ar wedaspead
the United States RRaxRg i u

Levin, J. Mirphy, PA & 2%%@#?5 é}:%??gag %8’%%63 a%lg@ggaﬁail\/gf%
308- 315) . However Patfe USEearpht ﬁpﬁogéﬂltr@galzs nat Abhl ypﬂmmacensamaﬁg,

it is also e~cpgnsiggl b t enygbyes V@ abl aggﬁgg%l n d@g.ect 109 ection
endot ox~. n in phar:%ce,utl cals arid parentals I
eygdson

p
343-356; "Endot oxi Tt atian Rt Ber FeRthEiadae tLQA@ndélsﬁtomrB
et al., ed., c. Z9%2sy, Ahecmﬁ ulsiests, fd)\s{e\M:YQéheNc‘ﬁl)ture appllcatlons are
Enzyne- i nked- | MR %aift;ﬁ]rit SSaY, has_been dev d for tes mg
evoked secretion of JuKI T f %’Fn MORESFTREC P §°?Cﬁnres§55n &
to pyrogen or 35 eqdotandat (Empskitaincey. Shersdidger,k taShe Blbllﬁm:w, piiBduce a
Car penr_er, A Baldy, I
P~zar macol . 4325 578- -1518a2% l(y 15%%?&:%%{9:3@ Fﬁf) the i&res{%cég%g@dogoec
i s probably nore sdit &d spePleese &R/ piiF peeekd @uea@tafbranm mmftfaumtttoxm

detection invol ves gricsrildf alalteatiladn bt k88H8as OF éﬁf& !
during induced er~ toxem a}r An l|am*rur10h| $t oche?n cgil(pférh %G&ﬂ o t:lve

native Factor C (ptAFigdar ofPfotordden~5¥ae) forupkatieonal Il,n‘}ﬁrhiﬁd h&or
endot oxi n. The Facmaﬁacmﬂmml n;rcomjhex i Scdden-dpisaalnd, died-akeliled

anti . Factor Eegy lﬂk et.. al Pat hv,|. Res. ract. 190 (12)
:1.23--7. 133 ‘(@ %‘i‘iﬂ} K Of eri‘::br ’&rb' Suzg. Res. 2~7 (4) : ,
216-221 (1995) ) - 'his study |nd| cate ~3 another uti 7. ity for Factor C It

is therefore within the enbodi nent of this application to obtain truncated

reconbi nant constr pHI LD2/ Cr FC21/ EE ¢ \mnmmmmﬂ 5~ end 0
CrFC cDNA 7.5 i zusgm‘mm ‘ME‘W‘“ y HcoRl sites). DN% act or
proteins from Caxci -

i(U.S. Ser. LVO 08/29667%*

iMarine ai.o.l. and ezvtech. 20 4:90-103 (1995)). Reconbinant Factor C from
iCar ci noscar pi us rotuz~di cauda (rGk'C) has been produced i.r~ vitro by
icoupl ed transcrl pt| on/transl at| on systems (U S. Ser Na 08/ 29&, 0Ol 4 and

I'US” ratundi cauda have been pggywbously descrl bed
arid J.L. Dng, A A Naval 11Z and ~. Ho, Mol.
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Al so, the protection of rCrFC from activation and 30 subsequent

sal t-proteol ysis by binding of endotaxi,n which may be pre~e|%,ht 10,503
solutions uskd i.n isolation of the protein is described in - 3122003 N\
08/ 296, 014. gasira~.ly, dine.thylsul foxide (MeZSO, DVSO) is added to

sol utions which are used during the purification 35 process. Even greater
protection of the rCrFC is achieved byzal so addi ng an agent effective fax
chelating divalezlt_nmetal tons to the purifiCatlOi solutions. 12°" May
2003 4 As a neans tB2CFPEURvERt adicamperensa cifn thet diiiul g LASGHEXY e i N

pl asma due to kgsagenausL) n{asderdHyg fiac h ic LAL assay was
nodi f ied to if‘éfuqﬁe%;:. ecigf i}g step t nggggpglghgﬂg})%ggngg%r@ﬂ%% n
us~. ng i nmobi I Tzed hi st al ndCEn8BEGEPH PN safiftenas séparat eslef 1o
interfering fR¥OFRABE ~ pvamEtwyr aiat t heoughe | YRR i peeeliist i g{,lneai n
whi ch endag oxiday@sdsPadfd callyadsqrbed a Subsequent ~.y quantified by
~l uor znetria fAT. assaﬁa{l\tl!avxgteg?éeM Eglog‘ﬁq}bu‘#etl@ sther LARatepebe, T.,
Sato, T. & Todin&aACt jWilh, endosgxin., Tottor S 424 (;ﬂ;89§)rdté\,ﬂr{lq\%?at S.
~lawata, M, StrtgealDyi bidds & Mat e, .. r. o J. din. Chem 122.
B,i ochem ( 32%4%?% ~ 797-803 (1994) %%?Fe‘%“%'hi IR hRE A inghdafoxi n
adsorption is Tl $heo Lewine 1 prosieames acbivitymaof apdetBereri s no
report on the hsmwxs faasivitédy oihghg;gtg_rggggg {“Qétg%n@/iigxgt%%%m oXi .n

'y i

fromlar pr ey at i ops, . It _has_so far on een reported e'1*?‘pr"’bved
net hod of%bendot oxi?{n %fs] §?é%?§%choﬁEeP?nFt%@ll%?tFnﬁeéS\i Fidriveat ighn of

chronmogeni ¢ assa§elbdofclte @hdprokehnb@iaeh tthd NEAEO! Ufhe I\/Q?Lﬁ;er gLantly,
Q agen (HS) hamdmidet efed 1o ~sqagen,, kit,for_purification of,
endot oxi n-free .asdngf,ds ?SeeZ?J£ anlggn mv\sgp&u%ep e 1 0fzg8Blatipns my
i nvol ve a speciTHERprhrafetdhy) ameagenot t eador embuesneadeample 2ud,rom t he
pl asm d prepaiat,i @im,SINCVAKand §ifaTHE 5, ~N\ggalZ Purifi CrEC i.s found
to be a yseful; protejy, Egéhags a Cghpl_%nle‘h‘t %93({ :B:J.chlfm. iﬁﬂm&ﬁc’ﬁs and as
an afifinity r@g@ge‘nt br 894D of BAWeY®RI nshisogediatdroBOagaagr i S.
Thus, one obj sebieatioenr esentar¥blki 07 §Ss R ¥ QY A Tagd L1 §GOMbI nant
CrFC. The pre%%nteﬁdg,\_/ggﬁon ies ﬁl sq errtl_fdi ed in 1\%\3(%1%,}2%;%193%&;&?& ng
xeeonbW ant cx~FC 11 eikarysti% h8stPdt Lo hntdieas vaniationn el theand
yeasts. The pPE9ehoqydfentiyaries 3preparabsonenbodigd byseulg%%gtfiﬁ%ehost

i I'nant

cell's e~cpresgiel]d HBAQRLN hods_fax purifying reco

12' " May,2003_S cr.FC whi ohesb f%%&%@?ffﬂg}%@%}%&%ﬁ Qi GBNEclehbe i n a
eukaxyot POc efHPESETEH 2060t dio%t o wget hési zent har=oonbiaant eGAEECRASL €i N
(rGFO. in pdetecttiafn,. it is an object of the pxesent invention to express
CFCin 5 host cel %etrhat do nvt produce bacterial endotoxin and are

capabl e of expressing Farge REREY t £BLOEPXENFEesEENAregrntohy | Bhewhor

expressi on i r%orhexanplent tlye dbsitreédest 463 PHaE-RA RS @QN%s%B‘CQQL§8tFaCt >
C of any hor s%gbggeﬁr 1o -QI\D(.f&QJOBe nt allgAve ucl eot i de sequences are

pr esentgg as [.D. NOY 3 afi ‘géb D NBVLE, J.AMumphiencBAi ng the
Factor C*8f THIRGEIEHEIEK dBntkeUR. i T diledd .ogadnhyMbltagst 8bg-§7bs.
J'ourna.| of Bowkvethemnhe? , $5 54 ~  (x991), j . .In ny I nstances,
it is desirable to repareﬁggﬁbel??gl éy?é%‘ec% ‘égsgur"ts]urné’trre‘d?nﬁyofiliﬂﬁj ection
fornul . ati . on‘§°8?“'f‘ﬁ89ri kb 1% psqespansivenaindl bitinegiobsengdpi axia

cont am nat i onredhilss iin idettedtitdctnaby O3l inventi,on to proyide
af ~ini,ty realggp&gtgqr)g rw:{i ng eggdat gg‘i:ﬁ&%lrlo%nng{%edr%a s.UtlJtcar](sjB aﬁﬁ%{her 24
obj ect of the  pxesen i Aedlesn e IeFovifide MEt-hodsd 1376 r etbwdogorinst oxi n
from med@riadnd, thedreiletounhioret wods emBl QArAN&EE| i kY KRAIEH o
conpris~.ng GFC d§e PELESeRh - EL hﬁgs f gx t(gsti nﬂ for endotoxin In a sanple
have many drawbacks, but "tiio- prihclpal Br alib§8ksNoy %ok Bt Y d-1 ot
variation of LAL pFRp¥ratiénkednimnbrosonbahat agsdy etkLTaER) "REMIG.Qf t he
test. Thus, tdevereseattbpv 1 viding tests_for endatoxin that
rely only upop_t he@tlsjse 0= ,th%%%fr]ﬁ%, %%}?%(gré%]%%l?}bo# e T HMisin a6 L AL,
e~.imnate these"dFEREAEEC 15ebb ddmescular responseant obpgtiogehn the
present nvemtndntooipr oviiatead,f i ¥l kY , asgady {EL hods fop, detectiopn and
quantitation @f -endofoxip i npa Zan'el e. 8ecauae the ‘dssays atie. “+Cr FC of
consi stent conpdsition, theyPakd~CessREGEEEEY . t 8 I ot tRodlat, V& afi on.
Hecause t he 3Bbagsayfharesapeifonded 3718 -&dDr rBdoihpt i g i t gty ve, t he
assays are nore objective than assays that rely upon a deterni‘nation that a
clot has fornmed in a LAL. 12" May 2003 B~t| EF p$SG-, i PTIQN OF THE pRAW
S Figure 1 shows the construct pCZneo/ CrFC2l, where the Notl flank~, ng

Cr FC21 cDNA from pBl uescript (pHSK/ CrFC2~,) was cloned into the NotX site
of pCnea 5 (Fronega Corp., Mdison, W). Figure 2 shows the construct
pPCDNAl ./ Cr FC2l . The EcoRI-Notz fragment of CFC21 derived from
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12°" May 2003 7 accommodate the Xhol flanking portion of the cDNA fromthe
p7.asm-.d pcDNAZ/ cr FC21 (see Fig. x) to result in pHxLI 72/ CrEC2~. This
Construct contains 344 by of CxFC21 cDIVA. 5 Figure 5A shows 2NdY¥#h&Pes
hybri di zati on of Factor C transcripts fromclone ##8 contai ni ng

pH LD?./ Cr FC2l . mhe EcoRl flanking fragnent of CrFC21 was 3ZP-|abelled to
hi gh specifis activity and used as a prahe. The |evel of transcription was

noni t ored over, e ting jntervals to of.induction with nethanol which was
added at; ti neté;éet?%e‘g(; th’ael{ie‘%e NS Shdd }%4': H e SGFCTHRERRAREr ed as
early as 1 hour- wiQie pedierndoumulat icndcgiord rhdets cafipar inveleieisod £ sNo
S B i b A e A e e N
transcripts f r’d}#:‘f‘?gﬁfijcé’dldﬂt%f‘@ﬁrrant shn mj%/mn)quﬁithgg@t@qasl ( esthed

gogt Fti Bi Inlg';S 8Hluﬂjﬁji@dicziat_ﬂ§!@ 122G GRYY E,CO(Blué-filfa@? Ferofd Qg”%][ﬁid%n?a'i%} was
~F-label led t i.fLc actiyi and ysed as pro ox the

Noxt hex~n bl ottf}3 Thggf:gtggﬁag?‘yt m%r%fei oRNGREOX 1 i edTgﬁ. Rk e efCent

cl ones at variendouaxin i aowpleks il tmtuckevaabedh Y. 5l gharidanaht4 -Lanes:
1, 4, 7 & 10 shows8 Bouks 18bLa N duehi A i2) = & A& 1 show 26 hqurs of

i nduction; 25 3, 6, 9 &'ALzlgkgbcnSP%)ﬂuégfsbho ! ilﬁﬂugtti (?n]!‘,“13 %ﬁ%%@'e essi on
of negative cdmfdof- BNA (1) gurd 28 -3Adws (VB84 br Nakao, dnaletsiad .qf Bu@.FC from
T et o o s pngd (HRIEL Sy 1
(harboring CrE EeR @anarhate ytalpty1 fPF aERRReT T ankdd gy thesREozEt es)
were induced fwibthim t 0hé8 dibdi vt 6ifﬁﬂihi@dh$plieﬁlt§hlhj acd edpt@igl ass
bead treat nenttglt‘glnlc%vyg aoy 33 eé ectraphvresis of 1-0 ~Cg of each sanmp~.e on
r educi ng SDS/ /Fﬂ‘i ner cacg)v c~e&k§f~o‘?‘“%@'§%&tyl anFEP JEF 2 GhE el edt§ 0Bk ot t =ed
prot ei ns wer e RITIGBRY CHRIR 15/RE - Favtainthg 12id bBhay D308 artFdOLDRR .

A one #8 3 el dghdhe M ghesi ﬂf&%olﬁﬂc éf@{s‘} whi ch was found to have a

mol ecul ar wei ght of -.135 kDa.” Based an the 991 amino acid sequence of the
insert, the expect &P¥i%e ofnERAipHot eifprail d hbve twertebmut 1E¥ch kDa.
The di f f er encerdrcinddeoghiaes of rbbanf2eh082C ¢RWd b@eﬁgg[ b%nﬁglagl

gl ycosyl ation of the rec i nant product jn the yeast . dones . 40
and No. 48 pr (S:geusccercf%serilqyg‘)g't Hifcattt roér/llaéf’pr‘)&t”'eiaﬁé gt L70Bifkga. AThe
results show tNeatag heIfmendal Bl evel, ol Cr HErlifceHIASS~208 BGS#H@d Wi t hin
8 hours er ghe,stayrt qf tRanol ~.pnduction. Figure ~ sho rcr FC
producedagf&r omép%p;lsﬁlr.ﬁéﬁggﬁaﬁé #8 ov ?C%n}fi'%n%outﬁaec‘iﬁr € "¥rom

met hanol - i ndudia i 108 QBerG UsTheo cud icaudias (Fodecedhami beeni biroAuo¥d

met hanol at 1541 geez8" vanthuy u ~. | ed at the
time period indjcated. Aﬁaer ugif%fs}g %g%l&%%gé?fn%&g{b@é?ﬁg%% ?nhgﬁ?); et e was
centrifuged at'Vr® 009e%- g¥Pox WY 7% rPLl4Thand ySePnatRaapasiscdepet sadar at el y.
The pel | ets waBinamsuspendedmon . br paking bwéfer @k:¥Ai1vews 2994kiquots at
t he susp i 0 oi | £d in SDS/ ~nercaptoet hanol, .and xesq7.ved b

el ect rop?gs'rsesiq{so\w(;ér’]& ,'o%lfﬁﬁrﬁrgﬁe&é: gHR G RERGIRE~ 8Kk Ioh ThckhS ose
time points ofdeseadinment we confiivo teystterse mmpierdlaldynubdsigs yéhste FC

d I . i ned
Crom Bi arad (Kor & 8%235%213?“%?éeé?53@?8€§4?ﬁééﬁ&iaﬁ%ymgéé%saﬁﬁt Y7 kDa
Figure;a 8A, SBRMRFAF IR arfgeritorms] VALY 2ati on of rCr FC obtai ned from
transforned P. pa_st;grsicg (g{@%g‘@écgpofkgfpgég&g%%g %[:Egg,ag\igénia?%te

solubilizati.on wth increasing concentrations o etergen

homogenat® waSHRARFIS e FedfdProteod vedisubbe drirding ofofeaemdotpeimat ant
was anal yzed hhiwdsteiy ¢ Opredd@til €n8AosRO¥6ns Nake80h b1 cbil 2@l ban o¥as

effective fro % S t o hi_gher..cancent ions. Figure 8B shows that
sol ubi | i zat | onrerlj\/\%sﬁ]a(g%gelgeﬁsf 58 cZipgd slélrléf)?yl %l%rhiﬁ%er 08478n L4t ons.
IV]EN i288t h(i4zlml Qﬁﬂmaw,gMimemIsm@;S/om KTM:X}@’,:SI_ MBS mRatls K&ﬂdEdO%.Q)ODF) :
o : : : o qarl i ?2. : p.conta~.ns..the.tota
protein used % (?rluéski)&flﬂuﬁl)i f‘f%‘%‘? o%éll\)gﬁé%a gﬁggﬁgt gg‘?ubpﬁr,l?écfagl@& 5
Fi gure 9 %howdPHMEeonst rE¥eRorgRatel ddritectipresafontind GraxIRG GBNA
del etion deri vaiHafed 35KENGo! BBAPngURE ' St HAE SEULELYUTRRN 2210,

portions of thg |eader peptide using twoS. cerevis~ae expression vectors,
YepSecl isecr ]i"’%e%d“eﬁ%%?ﬂf {o dihe pwedricatddn sSrelE@R - EcaRl ( EE)
fragnent and the Ecol2l-.NotT (EN) fragnents of CrFCZ6 cDNA were isoJ. ated
from reconbi nant phage clones and inserted indiv~.dual.ly into the vector
PG EM xZf (+), giving pEE26 and PEN26, respectively. The entire 5 rJTR and
various | engths of 15 the sequences coding for the | eader peptide of CrFC26
were deleted by performng 5 -3 Exo Ill deletion nutagenesia on pEE26.
Fromthe deletion library) two nutants, CrFC6a/9a, al so designated
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x0 box, coding region. Exorll nucl ease del etion nutagenesis was carried out
on CrFCZ6 cDNA to yield the deletion mutants 1~ C26d9a and FC%G 6a_whi ch
Contain 5 deletions up to nucleotide positions 721 arid 7612 "Mdapee3 vely.
further del etions were carried -out- -an-15-FC26d9a. and 6a by renoving all of

t he nucl eoti des downstream of an internal ~iindlll site at nucleotide
positi-on 127$% to give FC2649a-H3 and FCZ~6a-H3, respectively. A 1902 by
internal Salr/Pstl Il\tesagnant FC2 vvas inserted directly into
YepSecl| “i n~ fra BB 20 it het fg%yve%% TS kdll%éllct“&%llﬁayghal
sequet ace . ur €5 if}’-\ 118 etgrda 1in snba.smeeqdaeceSoatenaageh,yggt| on
bet ween K. Iaaﬂ-h&?ekiflahrengt OXiake tRirgy)al dJeQ; ‘{?}ﬁ' nd CxFC26

del eti on nut anﬁgdﬁglgadtédz‘z = %’he IC,_ lactic & tOXI n % Ul PRPti de
is |inked {in frane to Cr %t?oﬁ?‘%ﬁ& $tep Sadadaoph thehplassar et ch
of pol ylinker SRYAEAXENJdAIE iy ﬂ.mmabm!BEb/Eaf Histdd eCEM edliG ? 3T §,

pol y7.i nker seqaﬁpmggcon in Godaon_(bpx whj ch woul d serve as a
transl ation 3~ ianl £ o%gcoﬁg gﬂ gﬁ%‘ﬁ ahit @%{ fexingr fagmemovky
Constructi c~z~ rap yﬂtlbrowtdemumlmm hi‘:&MaZﬁéﬂln Al @l / Sal |
stuffer DNA Fre@dendbxiﬁha;@@d)s NS f\sei{sd Iue t | SK-

Thai, s fragrre |soI at ed by ga ir?& ?gg{’gbg ubrpquantlvd into
35 pGEM | Zf (+y? ‘X\?‘? {‘? el V¥ nﬂ%‘a‘ah‘ﬂﬁ'@rw SriefkL sw:t@a)nt o(Nahﬁath,l tinpl £
cloning stQe dﬁllﬁmﬂ |Zf { Hasdhe remttaal@qjeol Q-sm g tway.F di ggst edé[yvl th Smaz
and religated, JXQW o A2 Mﬁ 1%0 a 300 f ragrre ‘qi ve
pGEM 7. Z(+) a. Fi gures oyt i or(%PPabf|P6hn@be0$cz1vaamtac;chze
hybri d cDNA a4 t2h H@ﬁ@@rbn Nut dntiatiamdbe, YEASt EG¥DI 8559 qpl Eb?-[%
PEMHLyex4 (Cas@lidi ,Bfoc S 13S-154 in "Genhetitc

Engi neering, Pri gm(gl etg ggﬂzd %(%%s 99‘2!‘5'05 %824 J. KHomemeaw Aniden

I;ol ld?nderlcﬁ/ deﬂblbyne}s Amlt-l Ml 1@?(’?@”4) e erydio’ofg\ybt\éﬁ%%r [S)Niq e
i ndly prdvi 0 Miry ay t he y Eco al r
fragnent to ( aLnin ihe ri.b osocﬁg EE gl }gAnot &SRRYC o9 thet vse-
codon) ° of CrF W 7y 18¥0|°sfedt\‘%%ninﬁﬁéoéccmlfIaalkomgncgr agdetoxdh

pCr FC2I EE (a~f§29ﬂreflelrged pnelaSr@EEahs U. SItSq;aSN% ogé Iply t Flg 13)

and cloned || IdRd c Fasm 5t 15 Tr
SK~ vyi el di ng txre% 5:%?% %?r‘lﬁ 4 éﬂﬂ%‘:édﬂfrr omspBEzSZ 1
usi ng Smal an@'S&Ht &P@e%émeﬁeénbyl mfmhu:}eﬂ]jzw@me ndid gg;gtagg
pFC26~9a 20pEMBIEY @xd @ridetendad e>8 1 ., 08/296,07a) to-grve

pFC27/ 26. Figure |§€) shows the e etlon mJ p~' C21/ 26- H3 WhICh was
created by di gesti NGYSFESERIE Lyt Ridged 'KKJS)thas mam‘keteg aZSQIQ Yelf 3’

sequences, foklmwe‘iszbypnﬁifﬂéhtﬂa ot hey nt er |’ et on of 2257
by fragment by C%i % t| on Q. FCZl/26 vmtlh éfl{ %F‘&’o (Shg.
subsequent I~ ga |on h IgFuFl d tndd298) prad’ﬂheﬂ vy dizhesiven But ant,

pFC21/ 26- BX. FPQCS-f_s%hmasopmmtmrw apahysehs %aEaCEé?ﬁoxFeéréHES{:bgiﬁ from
S, cerevips~i a€roMakhkn 1§|s;ng§1 t_!le_, Factor C cl ~NAs were inseér nt

bot h pE~I BLyex4 and Ye%SecI F&&é’nm g. 9 and Table 1) wth a vi ew to
30 in.vest~.gat~.ng the rel atl onshl p of the size of the inserts in the
constructs tosummyrbLtW_LMm MRNA structure in the S. cerevis, zae
host. RNA isolated,fro arl ous clones after 18 hour$ of gal actose

i nducti on were el eBPFOPREPeSERC be ofowrd dra @d]ybnsdlfnédpﬁ&a&nt hodii- G FC
probes: 12l asVey 200Poh2ntaugeCenstey ) lYepsecl DbNA
(contxol)--2 ggggigégo agBYFCZ6116a3447%H§))E$X§§% %6%&%’923 5.

1. 35Yk~C26A6a- H3 %%E@?é’&g YRSESRCeThSNE 3epEoroBNAS Ffrom other

(cot ~troff - - -m@perhalia 34TNus.,5 onk JOMFC26%334 9%2:&%

1. 310pFC21/ 2684483. Brokidd LIRE ﬁz‘g.d/ ge H3 350 912 - BBt . 5

Figure 14 shows the Vegtexri’ analysis Ffzs Ve eresent
cerevisi ae cl’o'ﬁ\éﬁn‘ébﬂ{‘aliﬁ R $4) e*ﬂbpslead \nentmec:t(uié; Yoe265hrded) i nd C26A64,
(4) YFC26a9a, r¢ &pudyHh2he 6aip S, ) el DINA from unt r ansf or med
S. cerevi ~~i %am%%[{%% gFﬁl/ZGl{ﬁgbrlg‘g§§\§e l_%oérfmlc&}alsar §BeBhtagrar ker s
{215, 137, § sokipasti® i nThanprésefihe iyeasiticsl | 5y Wer e
lysed di¥%®ct |5umtrhao mmwledCIbypau&aQyogg@t ajduzl g g 13 M%l?aﬁCI and 1% $DS.

Figure 15 sh nal ysi s rCrEC from a S cerRACHH ¢l one
cont ai ni ng p%vN%CL%/exﬁ%‘It:CngéTﬁg 2B¢ F%?@é ifer. p1ay fydag xreeatmieintarof
paxticul .ate rCFC with SDS at 0% (lanes 1, 2) ; 0.5% (lane3) s.nd 1%
{lanes 4 & 5) showed ~.ncreasing golubilization of rCrFC with increa$ing
SDS concentration. Figures 16A, 1,5B. Figure 16A shows solubilizatiori 30
of rCFC in SDS; Figuze |I5B shows solubilization of rCGFCin T~"it~n X-100.
| nduced pFC21/26 yeast tranafo~nnanLs were lysed in 0.1 MNaCl, 50 nmM
Tri.s-d, pH 8 0 cont ai ni ng (1) 0% {2) 0.5% (3) 1.0s, (4) 2.00, (5 3.0%
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The rC rFC of the present invention can be pux~itied Pram cul tures of
reconbi nant eukaxyotic cells expressing the protein by squQbh”&énzébghe
rCr FC, then proceedi ng esse~atially as described in co-pending y

app~, zcatiori U S. 35 Serial I~l"un~her 08/ 296, 014 . The solubilization is
preferabl ~r perforned using a detergent solution. The 12°" May 2003
detergent used ie preferably an~.anic or non-ionic. 3~lternatively, the

rC FC can be purified by affin~.ty nethgds using an anti-Factor C anti body
or gramnegative LPS as the affinity redagent. Methods for S affinity
purification of cprot@hisnatei - i r p in .
purification nethods, are aJ,s%ﬁggség?ggdt?ﬁhgﬁgfé%?.giﬁg %&%c%?%ﬁ%ﬁe}nis
referred to, fof eSEKAF¥OLife HPRESHSPr Gt PPUItT | carntresirs| | shed as

\l;ol Zn'ed18_2 ofP MzeuomlbihantEuzyzaneméinMéEc:rb@) Deufﬁfﬁﬁftigﬁi%%ﬂ“joﬁ' 990
y Academi c Pregss, . ego .. For _preservation o e'r in
the praenzyne s%gt 8%’9%%‘%5%%?5“9& g%?ﬁﬁm} &HﬁgﬂtFBnmSé}‘i EXREEFS CxER in
purificatioh. Agst rfelils sbmst ideenauarddgsousadieridd lenddhtebR" Sngf

the present | nvenes capaDee O R R B R A3 R SEntEFES: | 1 from
a liquid sanple, suctP¥BB 2pRreRtiake Fpvpexprésaion innehé préssnghy 20

vitro cul ture oflesetibedbybEBRDckinZ a0 drfie idablee dpsgluble
substrate to faym.i bi Iiz§g r&r EC. The ~m*n%i|: |dziglgar%qgeaﬁbé‘et fe]nany

contacted with ‘ﬁﬁsgg’?‘aﬁi'ﬂr it kgbreseniptivasnraleethfe aenuimueag of
endot oxi n 19 t hersapp@sentedt ke igRMDI T ipedyd Cr ECandb siEper aby .f @ ng, bound
endot oxi n. The Qogﬂ%egﬁg%ﬁﬂ% i%?)‘tet Q‘%nﬁtfsff’;p%at quf rom hueszsg*%@*%gep'r ovi de
a preparation from whi¢ € €n oxXi S 7t ¥ad
that gram negati¥edbaelesed| by eidbaocat nabi | ( Thé ndotiena Or &6 BHSEr cpad] tions
of 3p noderate @ﬁ?(f@{:%ﬁ@@%@ ?”@%9‘12? xCr FC nor the endoto~c~.n is

denatured. The pHw || preferably range from6~to 9, nost preferably at pH
7 to 8. Furthernore, IRt Maexpostancasat the bi ndiemdrebleCr 66 tprapshos oXi n

can occur byer mawegbtal@pge AfcH ONzaC S : east 3~

equal to a 0.5 %%qh €ol ut i orﬁ Pr ﬁqﬁrﬂabﬁlf@%ﬁe ?{grﬁl%ast?gngt%:f%c%gﬁél to
a solution of sart inerhety Sodis dksa toayenpuhgtanpial by sbrgeof t he
range of 12' "enBet@pDB ¢Snbafffabklivn.0. FhMs,Hagause d i@ diC S8f S
a.ts inmmunoreacd Vi W4 4 =Fact or antd body.evep in the presence of
subst anti al armu%t sé% &g{%gﬁmgelrﬁrf )%{Oi ngﬁ‘éi&t eﬁgf‘ﬁﬁfggnd’fﬁm&zw 1}9X b nd

to rG FC even iFeNpeing preasaicasist Eawmc omOeen ¥aksons ofItchiat raapthagent s.
Al so, the 3¢ Fg 0¥F N r N t.di t he,
P S ST Tt 15 L0 S o

presence of substantjal anpunts of non, speci ei'ns” in
The sanple is tTEREHH FHIPxLn feap nakebhlalyewhenminyductametfloods 0

such tinme as nesgskay yah caf EIRVEyt heag8HE! 8%k riQiﬁéoé‘irﬁ'@,_a’ sanpl e
dotoxin renoved i s nost

substantially free Q{, endot axi n. Thﬁ (?rm*mt of en d i
preferably 99.9s of the RRERTRkiREFRPErafey thalskit  fapRidetasin s
appl i cations, isauple kavéimmeny cdrawbaek85 bt 3986 Priheigdl QnERiRGHE

initially es [ heas I i1l ot hey |lications, it m ght
suffice torr ermeé\r/ie 8%0?'0@80%8& q{ l*e{het?l}déﬂljtl oglgnr}'?r]"o%ﬁ?%agﬁ P08 3hd 9C can
be attached to SPMEWRYE uisudIeaidivent Babyranyobhf thee testiods Thusgowdent
attachnent of q)x?@sﬁptiqi@ﬂﬁdﬂ\'s@yj@&ﬁlgﬁgr Eégﬁs“fékﬁﬁ‘&(@oiﬁtéﬁ art,

b e activated ag s

for exanp3.e by _reaction with cyanogéen-brom arase bea

Al so, non~coval &Y nBPhEdPOEN the ydes P& Farkssi IFzi kathes tdencubax

exanpl e by conjaelgsittiren wif habi DAL N Qi BdseqwdRlsd "aRRbhEREL ON Of, an

avi di n- 25 nj . r, use in batch gextracti on procedures,

i mob~. | i z%dt)i oﬁ%&gctgg%‘g iiszéflrséf@r .e%r"ﬁs@‘? ARG dduERHiRte 49 ng

formats, imobibyPatden abfholtyw asbays oetandsenttoanesetedtigmackimy | nto

cartridge 30 fQrumdtSicdSidy eherr . I CLEC of e.present invention al so

provi des a net ﬁ%d farta{specgi{figg d%?%%gc?)ghﬁo.ﬁen%o?égp%gi‘n aBESﬁﬂﬁg tf;hea

met hod sinilar dPayg Ytidizs K&rﬁmngag§ayteﬁbx0@updnsimi«ansa;hey kece

proteins in thaeaaalabde35tbMmPhtleozede FRr iAW € byBgégg%éo%I}gétxng
C br ndi

to a menbragne after separ_atiorz by $SDS-PAc~, ox nary-specrfic g of
protei ns t0 a prastyt FHITEERrEEEh1Es 2g forpat: timk AG0 3ruantidyadpines e~
and then endot d¥is dasahre asambecasbdecedivedbiianbasgdips €EEFGL0, Wifon

i mrobi i zed endpt Qi .24 t detection of the.rCrFC endotoxin
canpl e~c. xhe corrpclpéé!x i s gef e‘%?géf‘%ft%e?f%y HRAIPT Pt t HR Rekdhespr ot ease

activ~.ty of the bound rCrFC, fox exanple by useof a chronobgenic substrate
assay, or by inmunodetectionwith an ant~. ~Factor C antibody. The

endot oxi n-r Cr FCconp7. exati on step of such an assay can be perfornmedunder
conditions simlar to those for form ng theZoaonp: Lex fox renoving

I o o o o o e o N~ e T



Exampl e 2: Expression of OFQZ in P.ichza pastarfa constructs The CxFC21
cDNA was inserted into two expression vectors of .F. pastori i{“é]—he (f)éést i's
a secreroxy 35 vector, pPZC9, where the Cr _FC cDNA was fused Phé 12t"
May 2003 18 signal sequence of the a mating factor o;~ Saccharamyces
cexevisia<~ to yield the construct, pPICO/CrFC2INAS (Fig. 3). This

reconbi nant clone relies on the ~, TG codpon present in PICO as the start
codon. In PI~ILD2/CrFC2~.) 5 the vector Second is a non-secretory vector,
pHI LD2 provi di BSLEReDESERT PITON pbBxTHR/ GRECPAGEFi 9. 4). The halt cel |

utilizes the nativegf%.r@k fit FC.cDNA insert as,the start radon. In both
cases, expressjon of heQC%F%ﬁ'ggglAgP% Eﬁt\?e%ﬁ“ﬁtf P%ett%ff[rﬁ'%t efheXghi ch is
10 i nduai bl e byhFetiRlbl £Inndisicr faFiC@d oFDNA phstwr isBlustcaipe GIKS Wit h

Cr FC t t pBJk ; ' Lt I [11. Th
pHZLD(Z:;)E]; F&g (Sps dﬁ??%é%&?ﬁ&é%?@?ﬁg?eg?gé Ieﬁcr’lg%r ?%ggugg:p%% ©

vectors wete t heh TPt -Co¥Rr matirdi®#enp Whhst oxi . 3, strain GSr7.5 by the
spher opl asti ng met hBilg@€s ess shdwd tHe abons®Mlict CﬁbbNgli/é‘;:Fcéi:.’ 76- 3385
n

(1985) ) _ Is el mut e._or nut+ traps~foxmants was done according to
descri bed pr o%%%}lﬁs)qg%%r e, %faﬁmeé’tt 20 81?, Bi\GFFedy hnoflag i ved 455 -f4mm
(1991)). Expr e2SEMRLSE (+ hiCrBC2hct {vee r etgrbi et doctprs C ige P [y S tori
s The expressiggXs I . i i.N,P. pastaxvs at the

| evel s of ér ansc)r(i%%'lgin ané Sggﬂ?%%s%%%ﬁgﬁ_ﬁ‘%ﬁ‘eﬂ%% ququ%% B3ERY he
ce~. |'s aft®r MERHLBIRGHR(TaY1 trogsra fons -t heapr Dilego| ALt eIk nant
Factor C (rCr KBe i nctnetheder opOORNS /006681 EfRDE tT or ga..n, r
cu3.tuxed in s&ﬁe. -%ﬁl a.gﬁs 0bt h anél e_ca%agtq i .on%ﬁ%% (im%SNor lsgrihe%

‘anal xsi s of plTIITY 5?3#‘&&90 acifipatgatherinclngiouoPEqe®st ori s
Lrans-or mant s Gaskighy géragueny neberree BroRN ARG Ik ours in
50 M MGY rred~tﬁ{§g(g'_,e%4{,%c%east gktmﬂﬂ}ﬁg@se, 1% gl ycerol zIkl. -5% 7 12t
May 2003 I g biotin fo accuimicat 8 el sLengiR %B%cﬁ@HAUrﬂﬂs.t}%e

t r ansf or ieh, t SRS Utle PCINAL/GrFeEZi i nto 200 m of MM medi um {i.. 34% yeast

ni trogen base, 0.5% f@-@!sho%%(@{é%olﬂs[%ﬁ teg?\ic&g/&%%fmﬁig of 15

Uni. t . To exam ne the optinumitranscriptio hanol
i nduction, repli2ReteHF uFeQretim veghoror PRICHNHAnNilngognl g .FC21
were induced fsdnvaryddiy, | ergt hs wifs t ihea¥d 2 Vesligf Roent ri f@%ti on 10
at 300Q x g facrO lthrm r’l__ut eﬁ #%ﬁ cghéil\l\gere used for i1solation of KNAunder
standard RNase=217ee ConP TP BAS* SeRerithnal§siE b caferedNout {Fig.
5). (if) i eAsf2Pauniisicomfa in(d Afico Hl TREJIRVEksqnepdS UF Tréicgqe #8
(gH~-LD2/ G FC21)y Th anql -induce |.1's_wer Il et ed and xesuspended
~n 1;10 {v/ v;a?/\nﬁj'?h b?ggﬁggq%uf‘%°é&&j?’ifd’cfgﬁm T?Y%lfégfep 8o Noyggiesi-n~. ng
0.1 M~Tad ) affified Wikh dihikguabNAovaseertisbdl nednganndIwashetegl ass
beads (0. 45 e, [ cefl he. -l 20, vortexing for 1
nin and chi 7Tr|rp d an j%gt?gr qg%)r?itr{ ihi?p?%ﬁs@l\/\%&%t 8438 Si ﬁé‘g or
until conpl et ERfieakdyett 3 heunbraasiagedbrenion. ofhErFeRabl, e gindng
i:ngal ubl @5 r act i30ES Wy & rERpar WECH Ywaee HHdr lﬂz%féd)'lnatfr%bﬂwe?git)ﬁ @nkor 30
uffe

mn. at 4C Afger resuspending th ellet in 25, breakixg b r cont’ai ni ng
SDS rangi ng 1 1 coRELRVEALAGN % (BRESRE LAGHOT, GIgNGR: RepAdR | Lan thee
carried out atliEayized GRIGE .pl dtfeorasulllvarsolcdse ruditr deeltedal fkact i on,
t he SDS- sol ubidg ract he ,supernat ant, _deriyed frqQm t he

cul ture medi aﬂ(ﬁc 3 %%H?I%%'FCZP c?@%ﬁé \ﬁé:rrffq"rc@so?ge&lona"_’t 9 BREE%gel s
under reduci né’_mltqsbr?@ shesphagse- B rgeme ok reearplenaan  fsdeec ta, okloatit ed f or
8 hours atrel pkanal nacet s on PR s BAEQUDES PEECUSES lefig ncerg o8 |

8 hours after nethanol induction.” The X was uce 35
host cell in &FfFY¥I&ble farm and was sol ubi~,ized op~.imally Y~y 1% SDS
: 12'" May 2003 Zaigddiren £|@H@w§6thld€]}%{@f&21§Hfﬁb§i}@2ﬂpé}z’fr clpger tinme
points it was gLonfyrned #h . 8 hour% post -i nducti‘on was the optimimtineng
of rCrFC protéin synt hestan ERY, 7) tragnent) pdfr gerf*ESRADI | | K&Pozr of

rCrFC from P. P&FMItZS &9 Qa2 Mad@Rigatdneo #8he TRELRD X{nRB6iSBS and

sar kosyl j&ere gis r : CON rati olubilize rCrFC from

the 10 reconbi nag’??%b’g%?%g?g%}%ﬁe‘gg%ﬁ ?Wc(ls%’&g 9y EOKRBrvest ed,

after a hg)urQ‘%fn r%'t%olcﬁ)ndmim@r@%tthéugaderm«adiahe cehlstpedtl et was

treated wth gEidyeads ( thgjgsgéhgggu@@rJ,égr])ine(%_l{z%@%Qgpq{tq%slb%re nmade
and $ol ubi

up to their re$pective (Wv) percentage of 15 detergent, i zed
overnight at 4C by rotation on an angular rotator. The |ysate was cl eared
by centrifugat~. on. The supernatant which contains solubili.ced rGFC

constitutes approxi mtely 30-50% of the total rCrFC. The pellet still
contains a |arge 20 amount of insoluble rCxFC. Western anal ysis showed
maxi mal sol ubilization of rGFC at 1% SDS (Fig. 8A), and 1% sarkosyl (Fig.

S —yr .y ey =g~y N .



sol ubil ~,zed by Triton X-100 and SDS, and found to be i munoreacti ve.
Solubilized rCrfC could thus be purified as a proenayne and 1r2a,\@5§g§b¥
protected fromactivation by addition of MezSp (see U. S. Ser. )

08/ 296, 0X4). The full-length CrFC26 cDNfi has earlier been cloned | 2t n
May 2003 Z( into both Y epSecl and pEMbLyex4 expression vectors of S.
cerevisiae (see U S. Ser. No. 08/296, 014-at Fxg. 16). Updated

z~.onencl ature ggc&geoc%gCZG cl 7NA constructs in these two vectors are
shown in Figure 9 and tabFe®tie ¥hede flauking wemtdes atfecHee giNn (£L.JR) of
CxFC26 suggestst?ﬁapliatami&y ptayaa/cokFezin (Lgul gf i ng t)het gxpres i on of the
gene at the tramsighd ppkcbevel . tiudi es _using a c%hpIJ:ed O nEFeRls  in
transcription g%ééansl ai 1 on system stPPFFErhGI y=aMewes nd4d8prbpsien of
xCr FC from O FC2% “4b @2 he other hand CrF&I, which |acks the |ong 5

non, codi n - sequencRigEXP’ S5 Sk, ; hi levels (sQe, Fig . 18 of U
S. Ser. No . 296 %114 ). . Thi‘g’g;irlg%‘lc%’g%’é‘é %‘El e somnf-Esfitar
sequence serves@o JowirR r%gﬁ.ﬁ% Ehame #Baashbaiohngf plY 162 Fcrid PI deg, o
express CrFC26 Rl &lankengl queum t T refegpre hat the 5' UTR
be renoved, at Hi%tsggeoci e_pai n \Ahezﬁ 7y dtrtngr%él gﬁson-gf?éfilﬁé%ﬁﬁs to
activity is reduced Or elii natetVity dendt teadnasaat prbbear y redg diyS - 3'
Exozzl del et i oRTritagesadipt ioh whe meARtoEEaRbv4ER) fr.%%tneglﬁ: é‘ié(el ded two
subc?. oneaodesi@ah%&%%%ﬁnq A 6~119a gFi g. ~]chsoe t"Ig‘ur AO-SFdRI& i ong
of these subc~,ories a.t HindTl Eooana Shicky gas, adgedd ategiercesro
dowzl stream gi'"i§Pfi §63E8)f erdAsh- BB and GARS4ZamHR pe@3ReC LV gLy These
del eti on nut antswere m:rm_one,qtihntﬁegjge aY@mﬁ It 25 vectax~ and thé Y
constructs werg transtormed into S cefevisl ae Bt 8kprasdiranatyees.

These subcl ones™ ere S8 ectllR Baskhesn inkreareatinorcaic anRIv SR & €3ding
h

frame, ~rhich Bftert dhenedcopan metlhagahi q@,dglf ¢lile deleted ends to the
vector {Fhgs. ilA 3} equences 30 at the junctiozas between the

T S
vectors and FG26A6a aﬁgrﬁag\%ef OVEr Nersbepn byhuédizayionndtf pusgot-ocbe
in-frame (Fig. trapagriptshebeononstdusd WhhodbihbiEst hggﬂ":- codon cui thin
the Sphl site p&stggigeqbg?lggr C?@&%ﬁhaﬁna?rﬁﬂé@f%d i‘guf 15A shows
a hybrid cDNA gonsisting of the i t HBh&' E@oRIion of
Cr FC26, inserté‘aoﬁﬁt & lpotEinge xfiragwens wes mpywégbsxg_tlggfgqge@etgm
12t" May 2003 Bigﬁel¢pééﬂg{@nta@gi‘p£%6 (RE I,éex4/ Car FCZ26~9a) With the
Smal--SaIQ’ofr?%igt |s%ft ed from pBES21 10 gISFE pRe21pPPEbe for 'the
(pEMBLye~c4./ G T80kt t ABeadienelasifd tmarsdcritghd driisiaeh giang; &5 oduct
}I\DU| d be erpegl{red 4t odbéfédeﬁzai tC@itQﬁ@a Statthevg{agg,yﬁtz%%%océggﬁg%%gczﬁéﬁ e;<_cept
or a single Ay u jon at residue . arRf ati on,
initiation in pF(%%Zi;%{V\VE}J ée#y‘o‘ﬁei:hﬁnebgnate ATG codon of CrFC2l.
>:'ig. 12B shows déiate®n nuthntd const rueGnad Aigdpddd - . .10
Variotxr~ fragments o OX' FC26, CDNA é/Fgégjo]r 19) vere al so sd~£gq ogwecd”icfﬂ'o t he
S. cerevi.g—ae secretory expressioh vector, & houyss @ HadoG2m ; and
€rFC26 hybrid cDNAs and del etd.orf mQ afat 52 tdiesweod WA rSe! onged o, § he

yeast expression plasnid, PEMB) VX Fl 1.5 ressi,on, o TDNA from
pEMBLyex4 i s ected to result in |éhtér?'g %%%ﬁfg? Sggﬁﬁ%ﬂl"&n ceontmel

product. The S. Cerevis.iae h@t strain, S150-2H was used as a host cell

DBV oxa_ and Yol %Fégmi S mETNe g 19 o a1 A TS i e U
p yex4 an 3 s | y a~ ro .-, %m L xa
PENLY X4 arinkeBanion NHhdet p. | Bagrere coptwiuing puIKDaCEEd1at 1 g U

& a~ ~i 30, -Glepey Mo 18" and NoU G5 (hdkbdr gNVeRBeay full-length

CDNA) and c¢lones No. 40 and No. 48 (harboring CrFC21EE,

? truncated Crrc21 fragment flanked by EcoRl gitea) were
induced for up to 4§ hours on minimal media, and

subjected to glass Dbead treatment followed by
electrophoresis of 100 #g of each sa

8DS/B-mercaptoethanol polyacrylamide

35
mple on reducing

; ' gel. The
electroblotted proteinsg were probed with anti-Factor C
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~ODL W tO tT h|f| u4% = 4Q%~~r~d)d§~d[—9 e HIGHGT devel of KFSH“C

N-p. , UUUU~~UU-*Bigh RYe~ ﬂ~méa§uéaﬁ| Wﬁsghgoc:ﬁ -135 kDamy 2003
2~ Tr ansf or mat Besedf oS almesesxaainst aaia EéQQeQSeV\bEhtﬁéFﬁzEQkﬂ Athe

constructs Theg Vi g.ia tra| n S150- 2B hi s3 ura3 ixp was used
f or transfornat?gegg%gaa% |%t‘€|se |3rrﬁ]liﬁﬁ "é‘g t ?‘éeg‘P%%‘édﬁP%“'éSEﬁPestl

RH arid & et¥DaRr 17he mgfet@meenm ddnetizs o BR- B46t6#969%¢onld

Trax~st or med ygast nego ctign uracil-deficient
synt hetic canpl et %gﬁr?ejdl%lﬁtrr%ﬁs%tﬁ & ﬁgs Xaﬁf{zﬁ P = % n**RRFRSEER

Yeast GeneticsPTedugtoig heoyaashr hegtio Hé]cchms L&berapomd abd &pring,
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32P- | abel | ed ~We¢Fe/ EEgsugngndety: "imnvhybpe8Bifg buffer (1:10 v/v).
20 Aliquots of the suspension were boiled in sSDs/B-
mercaptoethanol and resolved by electrophoresis on 10%
acrylamide gels containing SPS. From such close time
points of sampling, we confirm that the maximal
synthesis of rCrFC occurred at 8 hours. The wmolecular
25 weight markers (MW) were obtained from BioRad
(Kaleidoscope) of sizes 208, 144, 87, 44.1, 32.7 and
17.7 kDa.
Figures 8A, 8B show detergent solubilization of
rCxFC obtained from transformed P. pastoris (clone #8:
30  PHILD2/CrFC21). After overnight solubilization with
increasing concentrations of the detergents, the
homogenate was centrifuged and 100 ug soluble protein of
each supernatant was analyzed by Western blot, Figure
8A shows that solubilization was effective frowm 1% SDS
35 to higher concentrations. Figure 8B shows that
solubilization was achieved from 1% of sarkosyl to
higher concentrations. MW is the wmolecular weight



CrFG EN21 fragnents. Hybridized filters were subjected to.autoradxography

(Fig. 13). Figure 1,3 shows the results of the Northern bl 0t1ﬁﬂ@k%§béa
varying sizes of the Factor C eDNAs were 5 inserted into bath p yex4 and

XepSecl vectors (see Fig. 10 & Tak~le 1} with a viewto investigating the
size ~~n¥7.t3tipri O the cp~StYUCts to txarisGiption level in the S,
cerevisiae. RNA isolated fromvarious clangs after 18 hours gal actose
i nduction were gl.861£0ph : hlotted and hybridized with 32P-Cr FC
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|l arger) nore fulded epgih gdoNS®iliS Llidy t t anseripts, The larger,
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cl one #8) For endotaxin as conpared with that of the Carcinoscorpius

r ot undi cauda anoebocyte |ysate (CAL wh~.ch contai ns nat.~,ve”§q§gﬁé é% . 15
The invention being thus described, various nodifications of th P%¥Fi al s
and nethods used in practice of the invention will be readily apparent to
.one of ord~.nary sk~.Il in the art. Such nodifications are considered to be
enconpassed by the scope of the 20 inven,rian as it is described in the

cl ai ms bel ow. 12t" May 2003 z9 SEQUENGER,LI STING (1) GENERAL | NFORVATI ON:
(i) APPLI CANT: Ding, Jeak Ling Ho, Bow (i1) TITLE OF I NVENTI ON: Expression

of Carci noacorgi unglj Faed or j UVBE
SEQUENCES: 4 (%%CGEO%%RES%O&\I%EE%%{E S s%f%@%%@éddg%cg %&e@ﬂﬁf t,
Kol asch & Bi r cHF ¢4 AGREETYP@2 M9 &0t ehouse Road, Suite 500 East (C) CITY:
Fai s Church (D) STATFxdf 10 BitibueE)a CEUATRY:: USA16E L8l R1 12043 0y
COVPUTER READAQI,E% FO?:}/I AgAlv_ MEDI UM_TYPE: Fl oppy dis %ré:zl?%\ACOVPUTER: M PC
conpati bl e (O PERATTRESEYSHARS PEX RREFRES DAZOFD)C FBENAp slaned,

Rel ease #150, Metai orhétl.2S (wéyelRRENT Aiitd SATHON AT ,( A)Yof3dd1CATI ON
NUVBER. US (B DATE: ASS|EL CATI ON.. {Vijj) AT Y/ AGENT

| NFORMATI O\I:( %(A%lf\é\%@ @uzr'bh(e? J‘%’, ?%‘ESF?T‘M%—\Q(%%%&) S %‘NU :

28, 977 (O RERERENGEY HOCKERCARIVBEA 1784005 Mds X )beEE EGENMINdeAT ey

| NFORMATI ON: Eiter (703}, 02055800 -~ (703 50 (C
TELEX. | 248545 105 TRECRMMTLE 'F%%E?O?% NG PanpERERRA nadiph?) k™0 (O
CHARACTER! STI G&0X( Afegbrnrrs. cadingaferpsihes Yeyddqyppephideei diatsihid C)

STRANDEDNESSS: 56:001 & dcRinbCPOEGGonbot h (IHxb WL EGUbEL S f¥Aeidly | May
2003 30 (iii) HYPOTHETI CAL: NO [iv) ANTI-SENSE:. NO (vi). OR G NAL S :

(A) ORGANI SM TAFRIRRERH? pidd FRFE %‘?c%‘b‘aaOQi%F%ﬂyﬁé tonyigdvEiey: cos
(B) LOCATI ON: &6Det B8 7mikhnt SEGUBNAE DESCR RI2Ch6a SERLER MontaiGTAFTTAATG

coaGTATRC SrlCAI ACHOGTAT T HIGRER RN CRIEEE Sb aethaet

(]

ATATTTTTTT TGHRERERCL VY- CTRATaAATRT Ot CONACTEREAIGOAAIAT AGAGT on

GGAAAAGGAG; GTAMPAGH TEAPARAATTCGRAT TAGAAT 40T

TGTCTTTACT GTCAACACTT ACTGITCGT Tt CA%T%T%@%%M&%ES
TGTTTGTAGT GG%W el AT TERF O TH IRAAATET THE 66 AACURAGEEA de
TGATTCTCCT AAAATTIH{Hn TTATASATEACCACGAT T FE2GBAGCEAAATARD CTHCDIE G A 3 |,

GTCTTAAGTT TAGITGACAT. W AAoAélAe CA TA80AAACTAAATA
GCTTCAGATG GGr’fﬁ*A%l \ %&\Tﬁ\ ﬁ’@%f% FRERGRGT Oof
TTGACTAAGG TTTRERATT6 ATIBIA GB ST A dEQ T OAC AGG e dir pnvalvalty  Cys
Phe Asp Thg L5TIT T T g@ 9@@ GT ,GTT. TG TGITIG TTG.TGT -GTG
TG3640Phe Leu Pjhté Vatf %/s ﬁ;,r%? e?éVa%;—gﬁ%%}%]Llelu%{eut T va 1gﬁap]10
1520AGG TTT GGIeT¥engeT AGG TGG CGT GIT TTC TACAGT TTT CCA TTC GTT6S88Ar g

Phe Gy Phe Cys ArgrigerdsgiYal, Rha .Tyr%uPQelEAOSBB%sV%&ﬁe%Qe@%AG TCA
ACA GTT GIT TTA TTA TGT %@C CATTAC TCI CTC CAC_AAT736LyS Ser. Thr_ Val

Val Leu Leu G WeysiuRrtignrihetysen of. j Laakin s kiddexcctormmamdanad TAC
TCT GIG AAT CefBACIAAGICAYEASe AL Add T84 Tdé1Seton e d Yea Said Val

Asn P L , 6570 ., 12." 2003.31. T TTA
orr ora b Ot crARSE Ladae Hidtad: Bk rchopil ne° &5 4 \Ainledsal Leu
Ay Leu Leu A in€fnangstdeCrir@26 RielataorGmitzitg0 685 afiGCo Ay G NS GAT

CTA GCC TTG T@t?@@c%ﬁéﬁ@é@?n&}g GGuERE S e d Y SR YodB7 28R LU G Y

Leu Cys Asp G u Thr Arg
and pGEM11Zf (+). This polylinker sequence contains an

ATG codon (boxed) which would serve as a translation
30 initiation codon in YFC26A6a and 9a. Figure 11B shows
construction of PGREM11Zf (+)a, a derivative of
PGEM11Zf(+). A ClaI/sall stuffer DNA fragment (shaded)
was inserted into pBluescript II SK-. This fragment was
then isolated by BamHI/Sall digestion and ingerted into
35 PGEM11Zf (+), effectively introducing a Smal site into
the multiple cloning site of pGEM11Zf (+). The resultant
plasmid was digested with Smal and religated, removing



90 95 100 AAG TGT GGEC GAT CCA GGC TAT GIG TTC AAC ATT CCA GIG AAA CAA TGT
928 Lys Cys Gy Asp Pro Ay Tyr Val Phe Asn Ile Pro Val Lys1g&§haggéoé$5 110
115 120 ACA TAC TTT TAT CGA TGG AGG CCG TAT TGI AAA CCA TGT G 976
Thr Tyr Phe Tyr Arg Trp Arg Pro Tyr Cys Lys Pro Cys Asp Asp Leu 125 130 135
GAG CCT AAG GAT ATT TGTI CCA AAG TAC AAA CGA TGT CAA GAG TGT AAG 1024 du
Ala Lys Asp Ile Cys Pro Lys Tyr Lys Arg s An du Cys Lys 140 145 150
GCTGGTCTTGATAGI TGTGTTACT TGT CCACCTAACAAATATGGTACT1072Al ad yLeuAspSer CysVal Th
r CysPr oPr oAsnL{s Y0 g5 £60 o988 TGCEGT AGUECHGRNT GEEAGT @LAAGAAT GGAGGTATCTG

TGACCAGL120Tr pCy s Se FEgwueeeOnsA n@@éygﬁggqf)ég” goF%%i\/ GI n170175180AGGACAG

A ST R e R e R L L

CAGL216d ul | el ¥6BypsGeppysRraiceu el s eSe] ASBREL. yal (S %%%}22 GAA
TCCACCAGATAAT ﬁ% %%%G uVa Pr =6 nPrY nThrI
| eAspTyr Ser Cys220225230 @GAAEW@H@CCABM
Ser Pro@ yPhelLySEdiE}BEegMandl MarholeSeveys Lep Pé@£35241@24§é3@gﬂ' FGAGTAAC

TTTCCACCCAAATGHAT T SXeAPATST & 43 AsnPhePr oProLysCysli [ eArgd
uCysAl a2502552 ATGGTTTCATCTCCAGW%&&‘A%&‘P% CYeRRTedfeTI@08 et Val S

er Ser Prod uHi s yL;V?Q&F’KS@NAaL"é%FSekG@h‘spEGéQiGQGSB&OJ A2t MlyrZPP3 32
ATGATAGAAGGECCTACT FigUeT TGEEATGIGH] AG] 555 TALLAC Gu Al‘aThr LeuAr
gPheSer Cy @sps?{:g&QT rIyr 2$ELF902 5TTGA§T(I§TC‘§§GA§%MA&&%FGF%&9%TGGT%
GTGGAAT15 4Leul e jyonad 9 ke Tramds

TACCACAATGTAAGAAGTTT GIEEII TCE@'@@I(W(KWQS@@M@I M nLeuVaI

PheCysPr oAspLe 2 CAAAAA
1600Pr oVl ASTH S S E g YOy O | C AR ol A ?@3MA¢WGTTT c
CTCAAGGCACT GAARTRAECTRTACGIST T CEOGT 084891, Gl Gar PFa .0 @3 Gant G sped Thr Tyr

Thr CysSer G y 345366 3503 GRAAGT %G&T%I@%{?ET%T %MMT PAACCCTEA G%Gci

6AsnTyr P% PheAspThr LeuLysQé
GCCATCCT T ER Eheqp é\ﬁmlléSDB@B?ser GTibRrso Faragnevad lwegd/al Al aA
SpAr gG u380385380FECHLACTEH GABACTAAGEE K GAA1792Val Asp
T 55 39545%4%%%?2@@%

CysAspSerLys LeuAs AspVaI dyQu

GGCTGTTCTTTGAC%% 184 t‘dival Ar%mgﬁés]é&/s Pr Al becy s Se R ERAY9N aG yTh
r 4104154 20GT GTEMBTAGH CA GAAE I TG CAGRGT GLHCGH GI yThrA
| al | eTyr H sd ggg sAr 42543% gg}g@ééogﬁsgcgé?;%g&& i

TCT GGAGE#%&EGI GCATEjT alle y r oOP Alvaake sVaI 44
5450455 'SC?EG@@EA yPr oT
yr Ser AspPhel e i ryBer s WM@ ) J,CCGAAGAGI T

GTTTCCGATTCGA]2 Jgiﬁ 1l.eL sSer GI ug ul L?g $§i§aAr A g &%480485
12°" May 2003 a@t;\ AMWI;@&MR&T@H@@M
TGX2080Tyr Val $ur s‘er@némr Wa&i)wbl!é ¥ £

O/sPr 0ASDA Y Tr490A95500T T AGAC%A%AC“%T%TG‘?AS%‘H?\CX“}‘ Bglil

GA
' TCAAAACAGAGAGCC2128Phed Whfal REPUFRIRRE Chi9ar 9% oAl Fheir filled ends
Ser LysA & g ARIBSEEEEs) 18 @W CGHGHETAGC AATATG

ﬂﬂiﬂﬂlﬂéﬁé?&@?%é@mﬁeﬁm DRt BeAKR oT cRfrGFactor  C
ACTGAGACT CTACGESIEAY: Ay sds pueirevi eRroAsn VBantialy sizes of the

Thr G uThr LeuAW@S@Dm

GGBTTAACAACCA%?F%G%?% ERCTRSG S SS 18P y BPER RERBHY %S TRPF bl | eQ

yLeuH sAr gLeu @@@%TT?AWW@TMT@@@C@TW{GTGGTTCT

Q23204 uBysPr oﬂveldta@ramﬁing_euh{et Apaiag Sendanyal yal %8%'%1- TAACCTAA
CATTCTGGGOCICE%@@?C%S%T(%AAE%T%GSAsnAspAsnLeU he rpAI ase yd uPro
A yAsnd uThr 58559 EATEEARERT ARG PACAGTGIIGTERGGAAA24 1

6AsnCysVal Tyr MENAs gitiragtiasp Gon kéedsh SewYah Tepkys 6856106 @Acgéégg EGTTTTCA
GCCCTCAAGT TTTEELRCCAL T, 4T Ser Phed nPr oSer Ser P aCysMet M
et AspLeu62062S mﬁ%@&%%& SCATEACT CRAARREDS €2 Sor Asp
Ar gAsnLysAl aLﬁé’%&‘«S&&ﬁﬂs PISHSE STt pt AsTHSR5 BB G CABY BETAAGAGCTT CAT
GGA CAA AGT AWLtBAYPCEBFETGr&AECECT GGT 2560 Ay H's Ala Thr Leu His Ay
Gn Ser Ile Asp Ay Phe Tyr Ala Ay 650 655 660 TCT TCT ATA AGG TAC AGC TGT
GAG GIT CTC CAC TAC CTC AGI GGA ACT 2608 Ser Ser Ile Arg Tyr Ser Cys GQu
Val Leu His Tyr Leu Ser Ay Thr 665 670 675 680 GAA ACC GTA ACT TGI ACA ACA
AAT GGC ACA TGG AGT GCT CCT AAA CCT 2656 G u Thr Val Thr Cys Thr Thr Aan
Gy Thr Trp Ser Ala Pro Lys Pro 685 690 695 12'" May 2003 34 CGATGTATCAAA
GTCATCACCTGCCAA

AACCCCCCTGTACCATCATAT2704Ar gCysl | eLysVal | | eThr Cysd nAsnPr oProVal ProSer Tyr 70
0705710GGTTCTGTGGAAATCAAACCCCCAAGT CGGACAAACTCGATAAGTCGT2752d ySer Val A ul | el
ysPr oProSexAr gThr AsnSer | | eSer Ar g?15720725GTTGGGTCACCTTTCTTGAGGTTGCCACGGTTAC

NN AT A NN NNy T Lo AN N S T~ B I S S T T - g R ¥ ey v N ey e = — A




12t" May 2003 3~ TCCATTGGAG ACTGITACCT TTTATTCTAC CTTTTTATAT TACTATGCAA
GTATTTGGGA 4037 TATCTTCTAC ACATGAAAAT TCTGTCATTT TACCATAAAT TT %%%
GIGTGTGIGI 4097 TAAGICCACC ACTAGAGAAC GATGTAATTT TCAATAGTAC &I‘

TATAGAACAA 4157 ATCTATTATA AAAAA 4182 (2) | NFORVATION FOR SEQ I D NO: 2: (i)
SEQUENCE CHARACTERI STICS: (A) LENGTH: é%S amno acids (B) TYPE: amino acid
(D) TOPOLOGY: linear (ii) MOLECULE TYPE  protein (xi) SEQUENCE DESCRI PTI ON:
SEQ I D NO: 2: Met Trp Val Thr QIS Phe Asp Thr Phe Leu Phe Val Cys A u Sex

Ser 1 5 10 15 z
ls)i&ese(prhr

Arg 20 25 30 Val cbpe br o Phe Val

i i M%Hﬂv
A n 35 40 45 CygaTyr Hvspg‘Ew, ﬁ@r (&Sl 5l B Asn Thr "Ser LTysypPhe Tyr—Setj Val
Asn 50 55 60 Pr§ gl Q tetr-Ser—Gy—Lewd Val Leu d W Leu
Leu , 65 70 75 B Arg Pro Vall 1@m Ser Lyp a2y 1Val p Leu

Ay Leu 85 90 9 26hen Thr Arg Phe A u| Qyg,Lys Cys GI;/ Asg Prgg Ay
hﬁd%ggslle Arg Trp

Tyr Val 100510
Arg Pro 115 120 VT —Ey Ss—Hys .ro f\'e Asp P32 ey A u PBasluszAspjfl le Cys
V¥FReASsARY CyS dnQu ¥33Lys Ala [y, Leu ASp Ser Cys

Pro Lys 130 13-
Val Thr 145 150 Q&‘CQ’ESAPM’ Pro Asn LCys g Gy Thr—{p—Eyrs—Ser Gu

Cys An Cys 16 70 Very—2663—3—F 8 Asn dy IPyile Oys ’Asp An
Arg Thr Ay A xAr@N&SEchﬁ@l)lSO Asp Arg Tyr [du dy Val JJH s Cys
Gu lle Leu Lyq &y cEgQ;aLeu 200 205 195 [Leu ProSerfasp—Ser—anf{Val A n
Qu Val Arg, Asif Pro PP Thr INS.ASDBTvr Ser Cys
Ser Pro Ay Ph éﬁcr@ aqy 225 230 235 zmp_lvet Al a |A5g I e, Ser cys Leu
Pro Asn Gy A T0p f:e»pcé\snsPhe Pro 250 255 % 48Pro Cys Azs e A u Cys
Ala Met Val Se rPro. Ji’ H S G y-265—2761260—ys—Valtab®S:Al 3 | ey Sex Gy
Asp Met Ile @ ol Arg 280285 [298 Phe Ser {Qye Asp SerfjPro Tyr
Tyr Leu Ile d HECIN26 LBX Thr 290 295 3pQ,Cys Gn GI).('2 ASn Adyidn Trp
AsnGyGnIIePro n Cys Lys;«srﬁﬁﬂ%%b&u: Pro Asp

Asp Pro Val l}égﬁu@nal ngl s Lys 330 335 325 Val Lys Ile (4y0 Val
Gu dn Lﬁ) 345 Gy *pebossp ta8) Wt ez nGag alals TEh o FTWCrERT £045, Ser
Ay Asn Tyr Ph¥ard@uset Sd wﬁ‘@vmeGQ;l%@@SSSgo;[gél{r/gHg @1\(7\/3’ Asn Pro Asp

a

dy Ser Trp Sen;e@lt)brSer 375 38 SRS&<Asp Arg
du Val Asp %Fﬁip %ys Elbae;gal' 3@ 3853 QOO (A9p m@26AﬂaAsg5Asp Val
Ay Au Pro 41 Hﬁu 6y YFRR6ARaH415 (405DRhY £O%& ﬁ é eIhr eélya Ay

r
Ao Aa 116 H o Th&e%“*’“ﬁéﬂ“ﬂoﬁ otihi {30 sl alomy A andd H o

Hi S
Val Val Asn ﬁoéegug% T‘%)/?r iy papkers2t(218ny POD3 38, 490 /4S5 46Q Pge Leu
Ay Ser A3P LelﬁDA%naﬂaylhlbaMSB Serrd YeQat L:glil%y% Ser 465 470 47% 80 Leu
hr

1 r
Ala Arg Ser PhgnAgg Sef Ser Ser a &Py da88ragelyos Lys
Ser dy Cys P %he-#ﬁ% E]ﬁfé @%Iu 88 Apt@inimgh Gk WalaGD0ah@51$10 Tyr
Val Thr Ser L nArg Ala Trp Gu Arg Ala @ n dy Vval Cys 515 520
Figure 15 shows the Western analysis of rCrrc from

a 8. cerevigiae clone containing PEMBLyex4/CrFC21:. The
25 rCrFC is ~130 kDa.

Treatment of particulate
TCrFC with
SDS at 0% (lanes

1,2); 0.5% (lane3) and 1% (lanes 4 & s)
showed increasing solubilization of rCrrFe with
increasing SDS concentration.

Figures 16A, 16B.

Figure 16A shows solubili i
iliz
30 of rCxFC in gDg; N

‘ Figure 16B shows solubilization of
rCrFC in Triton X-100. Induced prC21/26 yeast
transformants were lysed in 0.1 M NaCl, 50 mM Tris-Cl
pH 8.0 containing (1) 0%, (2) g. 5%, (3) 1.0%, (a) 2 0$t
(5) 3.0%, (6) 4.0%, and (7) 5.0% sDS. ame

35 tranaformants were lysed in (1) 0%, (2)

(4) 0.5%, (5) 1.0%, (6) 2.0%, (7) 4.0%,

The same
0.05%, (3) o0.1%,

(8) 5.0% Triton



525 Thr Asn Met Ala Ala Arg Leu Ala Val Leu Asp Lys Asp Val Ile Pro 530 535
540 Asn Ser Leu Thr Qu Thr Leu Arg Ay Lys Ay Leu Thr Thr1 hrMagPO S 550
55S 560 Ile Ay Leu Hs Arg Leu Asp Ala Gu Lys Pro Phe Ile u 565
570 575 Met Asp Arg Ser Asn Val Val Leu Asn Asp Asn Leu Thr Phe Trp Ala 580
58S 590 Ser Ay Gu Pro Gy Asn du Thr Cys Val Tyr Met Asp Ile G n 595
600 605 Asp G n Leu Ser Val Trp Lys T Lys Ser Cys Phe GI n Pro Ser 610
615 620 Ser Phé&-APS- Q/SF%t MBI aAsSm e U EaﬁeMp)Ak@z{{gs{gdé@ 85 LYggQys 62S
630 635 640 AspoA&blﬁ?ri ed N eu Hi s Leu HoS G y @n
645 650 655 és§$ et(%'yr f’ g agerw%ég él rﬁ/ra‘S%r igys Qu
660 665 670 V. yﬁY L&F%‘?C@v&hﬁr of gele smiwriTim GigrsThygAhr Asn
675 680 685 G?!ﬁhib‘Brp Ser Ala Pro Lys Pro Arg Cys Ile Lys Val Ile Thr Cys
690 695 70§ G n Asng E%grPrq val, Pro Ser ‘E% Ser Val GQu Ile Lys Pro Pro
705 710 715 720 Ser AR Fyed ?EAﬁQrvﬁlhekansbxngDrofPBesheu Ar g
Leu 725 730 738° um{llzmyrmw 3(§r|amo thu Lﬁ&&?lxb,;%‘}ﬁ PéﬁdLgiluﬁ«#%té g AI a

Ala Lys Pro PreorProckygef{fiet Ser ser Pro Ser
Leu Ala Ser Lys # | Lys 76% % g“fgs) é’r‘g‘ ‘% HFacqhrramyces| tol y Ser
Arg Ala Ile Tyf™ Foé}g ‘7175C7B®S7beem urn@eblAtgeé[ybnTar 1453 JaéMbissﬂeG y Ser

A5 Sel Qe 1o Pra varoOre 516 8 anget i e Ul 1B phdiinig ot s f18er pro
Phe Ile %/% As"igGE)8 Azlr’?r%é Bs© %%opgknaqﬁyl@udel gelisy (GE%)Trp BfpeFrp An
Ala Gly Ile S@lwgrdbboteﬂngm 646 8RbmALa @5 Pl S 19?9 \I\;{g& ;I( he Leu Gn

Qys Ay Ay Sef, Le 55 860 850 .G U s Irp ¥PRAa Hs
Cys Val Thr Ty E %ﬁ?em ;L% gﬁtp% 0 B%%dsma%ﬁ{a SHYip| ewage ibepumbed\sn dn

ige _Il__ys \I\;blt gﬂvzlgﬁllﬂli] 333796 &96h89508&g; 'Il_'otrotg]g cﬁs‘mH (\§/@ ,ﬁ{sgo p xp
r Va tth. u e H's Va n n
Tylro A>s/p Prffo Ghe;/ e?&% As‘sr'}e é%]rao%%%‘ 3%%\58'135 A§~pr‘P§ afa~ E@Ulppek@inl&eu Lys
Thr Pro Va Y TREFAr gseRples) 9sorvalspAndifio lde QugateUofro Thr
Asp |l e Thr ThtaAtinéddorbsuseU-FmPRh Thr u Ala Vval
Valo Thr Gy T ox%:i l(;b?gnuGI M Asn 970 ng?ag 88@ %%Ygﬁr ?¥¥ akgy élﬁf“q’hr Ile
GndnAa Va 1\/a‘F Ahp o dre grrugeyed weth nd@ysxGh uord u Gy
Tyr Lys Qu Alldle\sl-[i"i_anﬁtpo L&’heThPSQQEriQQOnganygh gf'ﬁldqﬂepis@rﬁ\@t Phe

i loR R e e L
1010101510204 aQ/sSer B&R/a‘llo’ibh TARGASp Ofshe LPS-
Ser 1025133010 FSERTAr gm‘r? mgAr ngrtﬂJxVaItﬂmJ Gaghyide V@b&%‘ﬁ@p qy.

Ser 10451050109&R @Ser 43 v viygAlaAs y,a.y PheThr
Val 1060l 06510%% nVal Phe%ggeré#&bl 8995013596 harboring OHXY the
a nPhel | e10753 ) Wﬁ’@QFOQSEQI D NO: 3: (i) SEQUENCE CHARACTERI STI CS:
(A) LENGTH: 3448 base pal rs (B) TYPE: nucleic acid (C) STRANDEDNESS: single
(D) TOPOLOGY: NBEHIA HYPOTHETI CAL: NO_(i V)
ANTI - SENSE: Yk )N Car ci noscor pi us
rotundi cauda (ix) FBETUREesent inventlon resides in part in the

25

development. of efficient systems for production of rCrrc
in vivo. The present inventors have found that rCrrFC is
effectively produced in eukaryotic cellg, especially
yeasts. In particular, yeasts of the genus
Saccharomyces and Pichia are shown to be effective cells
30 for expressing cDNA encoding Crr¢.

The rCrFC of the present invention can be purified
from cultures of recombinant eukaryotic cells expressing

the protein by solubilizing the rCrFC, then proceeding

essentially ag described in co-pending application U.S.

35 Serial Nunmber 08/296,014. The sgolubilization is

preferably performed using a detergent solution. The



(A) NAME/ KEY: CDS (B) LOCATION: 18..3074 (xi) SEQUENCE DESCRI PTION: SEQ ID
NO: 3: GIGAAGGTAA CTTAAGT ATG GIC TTA GCG TCG TTT TTG GIG TC&_%} 50 I\/bt
Val Leu Ala Ser Phe Leu Val Ser Ay Leu 1 5 10 GIT CTA GGG

AAA ATG CGC CCA GIT CAG TCC AAA GGA 98 Val Leu Gy Leu Leu Ala @n Lys I\/bt
Arg Pro Val Gn Ser Lys Ay 15 20 25GT T CTA GGC TTG TGI GAT GAA ACG
AGG TTC GAG T AAG TGI G&C 146 Val u dy Leu Cys Asp Gu Thr Arg Phe
A u Cys Lys tergenty 3used Ghw cmoemw GhG. TG AAG ARGrCGAHGEG AAA

CAA TGT ACA TAC TTMn‘é&rj_m@, G yeHyr MetrfFhecdsn Lle grug_l\éledLy% dn Cys

Thr Tyr Phe

455055TATCGAT%E§&§8&(¥%A$$€§%C@@F@%A?@AW@Z@¥ Ppody pAgPr oTyr

o O 0R RSB S P e Lt Ly e L e o aaraCTT
) SAr u sAl.ad yLeu

GTGTTACTTGTCCACCTA,:OL\ e }y&f‘li’és?g%@%é Qé o}j/@&r Toms pno BheAsnLy s T

yr @ yThr Tr pCy&8kr 951 6¢16383T GrnasE G@@W{G@ﬁ;ﬁé{%@&m%@@emwss

64 yd a EysAeaGi Gy Aa 0115120GCTTGTGCATGTCGTGA
CAGATATGAAGOOE AT Ol GARATT TR A EQE“QF%EE SR A AR BTIPERTERNEDM 5Cyoa

ul | eLeu125130135AARHET CTENGIE TRAGBAAGTTAGA4 82l ySG yQ/
sPr oLeulLeuPr oebAd pRedGamValdIuna Ll\éai %ﬂjﬁ@éﬁégo%ﬁ5ﬁﬁ %CA%A g]%S 5 G
er Pro

TATTGACT. AsnPr oPr oAspAsnPr
y1601651£ gT%%A %1‘%@&08%'}‘?& ET@F@@%‘NAATG@A@AGBI&EheLﬁabeuLySG
yMet Al aAr gl | eBeeg@psL€8Rr oAsnd yd n175180185TGGAGTAACTTTCCACCC AAATGTATTCGAG

AATGTGCCATGGTTTCABRE T y q uCysAl aMet Val Ser 1901952
ooTUMWMTmﬁggﬁﬁ%%ﬁeﬁ%m‘?% 6’738&1?’? oBFGFREEMELysVal A
"snAl aLeuSer G §%&pRet M%@u@5m@iMTmaaA€@GﬁmaAm@TﬁGT ERETACTACT
TGATTGGT722d }y@&:aﬁ&hgmeﬁgm@m uI I eGI 220225230235CAAG
AAACATT CA%IETAAT%TCAGTCIEAA%@E%%& é é? Gggc; yAanG
| y& nTr pRanG S hitF Eﬂo?fsz@bﬁ%@ﬁ@ﬁmﬁma@m%mmwemA
AC818Pr oGI nQ/«sitysa&seLeEVQAPbeOE@E’AoAspLeuAspPr oVal Asn  12t" May 2003 ~+ Z
255260265CATGCT CAA TTGGTGTGGAACAAAAATATGGTCAGB66H sAl ad uHi sLye
Val Lysl | ed yVal G u& nLysTyradPyah @E%T#@@FGMMH%GI@MATACGTGT
TCGGGTAACTACTr 8¢ hhdPrim@ n@kwydRhi kg u¥abidbokya Thi-Sws Sexd aﬁg %85290295
TTGATGGGT TTTGASACCE, §%§§g§%§?&TGGGTCTTGGTCA962LeuI\/E hrLeuLys
Q/sAsnPé@spGl ySer Tr pSer EEAPECTET QACAGAGAG
GTCGACTGTM010 {Ber @hPP%ep@wéllBysw Al piArigGlig/al Ys peys82 081 53 30 GACAG
TAAAGCT GTAGAGUTHASLATIAI SIS GAEY Ml a eLeuAspA
spval d yQ uPr VaI Ar 3}@? 40345ATCCACT G Qég% ?%r%ﬁ%’rGTGTGGG
GT11061 | eHi s % gt%% FERNG il Blepy TRenLATESE wBED3E6B8 6DAGADCATATAC
CATGAACTTTCCTWGTGG&@EA%BQ{H&@&%4T ﬁ%@éﬂ,pgyr eloS AL SRy Sepyal CysAr .

Soctracarcrr AT o RIS DM ool Shobitarmsvapeae rsnvsnss

10385390345 Gedirasiey mmmaam&%m%ﬁ&ﬁﬁ&m@gégﬁwwwr Ser A
spPhelLeuG ySafisp 40, JGAAGTCTCTTGCCCGGAGITTCC
‘GATTCGATTATGT, lé% gﬁ%yi@ér L%ﬁﬁﬁ% Cé:?’ﬁh‘é Fﬁme&&%ﬁ%%}%gmmzo
425TCCTCCACAC%2I"§M@I*€A T@W@@ﬁ@@é&@ﬁaﬁéﬁda%r Ser Thr Al ad yLyeSe
r @ yCysProAspQ yTrpPhe GsuVal ;4 Qddnd %@% GRIT CAT GAGA

mmmlsw%% d¥ ]ﬁ%TThrSerLy GI nA rpa UATGAEEYS 4SSGCTC
AAGGTGTGTGTA g r@lyd/httzysghrd@nw Al a
Al aAr gLelfAl amd_ee:cmtsqo le,zt "sudty 2003 4n%1ther the rCTFC
AR 0L Y s pval 11

460465470475AMBATSH gogAg;
eProAsnSer LeuThr G. u’r‘hrLeuArg Iﬁgé 59r O‘I’?ﬁémmmeACAG
ACTAGATGCTGA@&&@@C@@.eWTWEWemmm@ltypnuw 84V gl e UASPAL & Fh iy S Pr 04955

0050STTTATTTGECAG TAALEGAZGGTA 586Phel [ eTr pd uLeuMet
AspAr gSer AsnVal Val Lgﬁs nAspAs n%%l%%%ﬁ%@%@ﬁ%rm{%%mw
ACTAACTGTGTALE3Y (SSFHr PREE plwiste grgrga mbdm@uﬁﬁn@ﬁu@&ﬁ/&!é&&SSOSSST

ATAT GGAGAT CCARGAECABERCGAGEAT GEGW 1 Aspd nLeu
d nSer Val Tr pg seTBr IéésSer 540545550555 TGI TT GGATCTG
TCAGACAGA173 éy e Bt Pife SRy s et %ﬁ%pteGSemﬁstpNQSﬁdaﬁ'EéYOAATAA

A&%AAT&GAWM@@GAAAATW@E&%BL sﬁll Prodys
er Leud uAsnd yHi sAl a575580585ACACTTCATGGACAAAGTATT ﬂ%%%%mﬁcm

TA1826Thr LeuH sd yd nSer | | eAspd yPheTyr Al ad ySer Ser | I €590595600AGGTACAGCTGT
GAGGTTCTCCACTACCTCAGTGGAACTGAAACCGTAL1874" ArgTyr Ser Cysd uVal LeuH sTyr LeuSer G
| yThr @ uThr Val 605610615ACTTGTACAACAAAT GGCACATGGAGT GCTCCTAAACCTCGATGTATC1922
Thr CysThr Thr Asnd@ yThr Tr pSer Al aPr oLysPr oAr gCysl | €620625630635 AAA GIC ATC
ACC TGC CAA AAC CCC CCT GTA CCA TCA TAT GGI TCT GIG 1970 Lys Val 1le Thr
Cys @ n Asn Pro Pro Val Pro Ser Tyr Ay Ser Val 640 645 650 GAA ATC AAA CCC

P~~~ R AN P NT N~ AN 7N AN AN =~/ A" A R PNT™ PPN peNgememem g g g wwm o N NN A SN O~ - ~~ ~~ ...



TGCGAATGGCGAATTCTACAGAA

ATAGGT CAGT GBCCGTGGCAGGCAGGA2354Tr pAsnd yAsnSer Thr G ul | ed yG saljpPredspd nAl
ad y765770775ATCTCTAGATGCCTTGCAGACCACAATATGTGGTTTCTCCAGTGTGGA24021 | eSer ArgT
r pLeuAl aAspH sAsnMet Tr pPheLeud nCysd y780785790795CGGATCTCTATTGAATGAGAAATGGA
TCGTCACTGCTGCCCACTGTGIC24S0d ySer LeuLeyAsnd uLysTr pl | eVal Thr Al aAl aHi sCysVal
80080581 0ACCTACTCTGCTACTGCTGAGATTATTGA TCAGTTTAAAATR2498Thr Tyr Ser Al aTh
r Al ad ul | el | eASpPPOASHG trPh dLyes Mitt. 815 8RB REAT CRECGANE A CAGTAG

AGACGATGACTATGIARG46 Thakeyd Ser Ar gASpASpASp Ty véL 8308358
40CAAGT AAGAGA! CTTGAGAQTJECXXCZ)FMEI’C@QMQS %@%@ cibdd dy even in the

2594G nVal Ar g SPEGQ U | Sheramadery oamtmmsmm 08&685@855WT CAACTT
TGACATAGCCCTAAQ*QAA%GAAM@T@QE{EE CCAW | eAl aLeul | ed nLeuL
ysThr Pr oVak 86 %ggé T GACAACACGAGT RETGRRAFBRACA2690
Thr LeuThr Thr A c§ Y &M rapionshef ROt Mpi@0agenSs .

880885890ACAA FROEA @@WX r Ar ﬁe uHi sLe
uLys@ ud yThr Lgy@} aﬂ’%h{% Trer389590d9 5 TTGAAT GAGAC
GATTCAACAAGCTGTG278 yLelAshG RIASTH 1H mPiEstant il pacunGsnaF avah 9109159
20CTACCTGTTGT TeRAGELH @CM@WGA@GEBACAAGG&&{EA%MWr GA&EX% Al aSer

Thr Oysd ud ud uﬂa&t&a%ﬁha%a?éﬁg GA CAGA!
GGTTACAAGRB82 euProlLeuThr Va Asn%@%g & s gu 9@5950985A
AGGGACGTTATGA G%Mm@@@&@@xcowmmow&e ¥Age tyRABPALZCY s Ser

G yAspSer d yG yfooide Val 96&@@&95%5‘5@9‘{%‘[%T %A CTTGGAA

GGGATT2978PheA| %E éﬁ g!Thr €] uArg ArglrpVal Leudud ' $PE9B098ET CAGCTG

GGECAGT CCCAGTGCA OQ%VW%rmmmlPr%esﬂ ofysA yL

ysAl aAsnd nTy r@@ywmmoaeeﬁ:ﬂm GTARAGHFAASHE TTTOGL }GG%{A GTTCATT
I e10051

3074d yPheThr r r nPhel CTGATC
T AAATATTT TAA GGT TATS ” %#@gfeg% remove 85 to 99% of the
TTATTGCTTT313 EDERTAAERA FTEEPRACTIE the sample. In still

GT AAGGCACAAGGATEART GEBRIGRG:a1 941 T] TATTTT AGTCAGIGAA
TGAGAATAGTATC%%HT:%?E} P TACCSZSfli @W@?‘?Tﬁﬁe%ﬂm%@m 90%
AGTATTTGGGATA 3EMom ThieT GramTIie TTACCATAAA TTTGGTTTCT

GGTGITGTGCT AAGTCCAOR: GTAGRGHMAGCH3Z4t T, %%m% ﬂﬂgAAATAAAT
ATAGAACAAA TCTATT R%QA Fﬁﬁgﬁ%ﬁ 434 %%é?%[ Jrh $E359D No: 4:
(i) SEQUENCE CHA| SN%?rzo@%V%%e}ntEmﬂqcrm@m aofna aci ds
(B) TYPE: t‘))am PEFoAEin (1) irmme bubsafaééb)w@igk'-:—gﬁjéﬁ IXBEth@’v%%sn (g)
SEQUENCE ESCEU}T@Q%{ Q Leu Al a r Phe Leu er y
Leu Val Leu Ay Leu ing&%ﬂfﬂﬂ%% A%R”l\é&/é:yﬁ@f’gﬁpg%ﬁo@l‘@& agtivssedys dy
Val Asp Leu GAPHEEF2FsIn0 Ghepspnchucdnalany mbehGlid G4s ks ugs A Y
Asp Pro Ay bewaJmnﬁﬁalll%?L the | egPr.0 s Thr, Tyr Phe
Tyr Arg Trp A tg 50 155,99 !@r q/‘ﬁéf@g i e}@bAEﬂA?b' COFIREREARE Lys
Asp Ile Cys Pro ig bﬁgﬁq‘{ A«ﬂ@o@y-dlgamawo@yammwlm Ay Leu
Asp Ser %s V&Dn‘lfhsa8§<59@»eﬁﬁ .Lys Pro Pro Asn Lys Tyr @y Thr Trp Cys Ser
dy du Cs A@n Cyga,i00 ] 110, Lys Ile Cys Asp An Arg Thr Ay
Ala Cys Ala Cys Arg 41:15 1 125“5\5 ng""fy @‘Er@:\}w&l HP¥ocpdu@es,| | e Leu
Lys Ay Cys PrBUpkdlizgtign 140 Laeub@ad Sey PepLSered n Veby Gyl yval Arg

Asn Pro Pro Aaane@ﬁ éﬁa n Thr Tyr _Ser s Ser Pro
dy Phe Lys Ag b % “ %g%c%g% %@Ofﬁg& ag P4 AP‘&‘C’*’leger@leyszeeboqi@wAsn dy
Gn Trp Ser ASHOPARE ?@0 nesbranes; o fops yackirgArintd UckysrAlgeMet Val
Ser Ser PPo Gfdrhhﬁsg ¥5199e2@Q,205 Lys Val Asn Ala Leu Ser Ay Aap Met Ile

Gu @y Ala Thr Le 20 Phe Ser Cys Asp Ser Pro Tyr Tyr Leu lle
Gy Adn Qu Thr Leﬁhﬁ"hgcﬁég ?%ot §spyggent] uventjop083s47pepeiGeB &y Asn

Ay Gn Trp Asetidg €bm bpedBrfd cAde @ o o°zss 4 %g,gnz% %/agaVai Phe q/s

Val G an L ’;’?s’ T e dfiye Shoindxotf Eiist frrifnosivmunossseyu vam eThe S

Thr Cys Ser Wsnatyr amsey.eu Vet CGhyoPhenAspiag0 1205 300die Lgdalys Cys
Asn Pro #8p GnmdeilTseqSer y Prg, Ser, 305 315 320 Cys Val Lys
Val Ala Asp Arg .4 u Val fg‘rs g%mg L Ly Y NS rcg%so%‘%"d‘%%t%spaphe Leu
Asp Asp Val @%“H%P‘?’rﬁf%g Rﬁ@amaéllqlns ey ST - PR, 340 B45- ycCOys Ser
Leu Thr Al a Gindiug Vef Trot@iha hfsAla 55, 360 36S A u Leu Ser
Ser Val Cys Arg Ala Al a Iblve Hi s JAI gOGay ﬂla?stl_n)e/cL g’lﬁ g tg78us a}%n“"Ser ady
Gy Ala Val H's val Val Asn Asn Ay Pro Tyr Ser Asp 38S 390 395 400 Phe Leu
Gy Ser Asp Leu Asn Gy Ile Lys Ser Qu Qu Leu Lys Ser 405 410 415 Leu Al a
Arg Ser Phe Arg Phe Asp Tyr Val Arg Ser Ser Thr Ala Ay 420 425 430 Lys Ser
Ay Cys Pro Aap Ay Trp Phe Au Val Asp Qu Asn Cys Val 435 440 445 Tyr Val
Thr Ser Lys Gn Arg Ala Trp Gu Arg Ala Adn dy Val Cys 450 455 460 Thr Asn
Met Ala Ala Arg Leu Ala Val Leu Asp Lys Asp Val Ile Pro 465 470 475 480 Asn




485
500
127
Val
Ser
Asp
H a
Ser
du
Arg
Tyr
Arg
Al a
Thr
Val
Leu
dy
Arg
Pro
Phe
du
Al a
Tyr.
: Leu
Asp
880
895
970
925
940
955
970
985

490 495 Ile Gy Leu H's Arg Leu Asp Ala Qu Lys Pro Phe Ile Trp GQu Leu

505 510 Met Asp Arg Ser Asn Val Val Leu Asn Asp Asn Leu12'l{,h§],l E@rﬁgrqu)s

n May 2003 |f- 8 515 520 525 Ser Ay Gu Pro Ay Asn Qu T

Tyr
Cys
Arg
Al a
Ile
Thr

Cys

Met
Phe
Asn
Thr
Arg T
Val
I'le

Gy Ser

Val

Arg
Val

Gy
Leu
Arg
Ser

d

Ne’/
Asp
Ser
Ay
Pro
Pro

Trp Gn

Leu
Lys
Au
Arg
Au
Ile
Val
Lys
Asn
Al a
Val
960
975
990

éon
Trp
I'le
Asp
Ile
Al a
Adn

éslSu
Thr
Ser
Thr
Al a
Arg
Pro

Asp Ile G n 530 535 540 Asp G n Leu G n Ser Val Trp Lys Thr
G@n Pro Ser S45 550 55S 560 ,Ser Phe Ala Cys Met Met Asp Leu
Lys Ala Lys Cys 565 570 57$6Asp Asp Pro Ay Ser Leu Gd u Asn

Leunﬂspmtye Aand8hdBmt ozahn The tﬂépsgnl)él E hes T¥de

S 600,605 H s Leu
Thr %irg ﬁ'g?h%%% 616 652‘9626‘“@% # hEed pe’S&?t%‘an Prémiys
Ly%u%ﬁqwz@t Tileteys 626 680 385 HCDFC-andshoRia Ridnpidy Pr o

ot ottty $o PH0c BB i8t0 0Ty BB AL Gbind o

ARFINR2H A B qfy $her boged 8E8FRr of Ar geSampBerby@usdr 0
Lexf Al acHiedmdgem Mal supyse 620 0 rQn Y. .sTyr
Ar gy %laal I emT r l'I'hrS ?705 %%37}25 %g)}glu "ge#) t:e<'1'l_d‘ nI'yr
Ser Y §urtgFAFGO % R Hedyrao 7 esand&swqqrmmp
él@me}@tsmn esEep \éaf @ﬁs:hﬂééh 34553 0 ﬁry Bégp%%r A0 déer
er e
A{Igadéxe;/ I1r°r’?“§eeri Ejr‘% %ab‘”ﬁ ?8 7%"?%0 5 AQF g As*ﬂ‘ﬁMet
ofewieng yfwer removéugAsandssoxifl 787of00a  Kaplday 2003

| |1 by a%@veé\l a Hs Cys Val Thr Tyr Sex Al a Thr 805 810
I1e As&\ pr.o Asn n Phe Lys Met Tyr Leu Gy Lys Tyr 820 825

Asp Se ASiF At TyFWregdar i, Angl @lsAicerBds e840
H.css Vaindmg PLpsAS(IinT)Hn Asp Pier& ¥s8ap) Ley cAsn e £AQ,.855
q_, 4%3%&1 Leu L%/lnghr Pro Val Thr Leu Thr Thr Arg 870
07 EBaYB, ‘Fhra%&’p"’r‘ﬂé TR" Tt ACFe@asd %YLé'{!‘leBSS
Gfplﬂmwamj o thodnlogy . Thr Ay Trp Ay Leu Asn G u Asn 900
Tyr Sen I a_Val Pro Val Val Al a 915
Thr Oys X ék ir @ 35“%# Lys ékﬁnAl Aﬁﬂ" LelPr o B&komyL 1930
qEPl, %H@r@% Gdre 1@ yinmabillyizdd),s zﬁesfeesragaﬂy lorASD 2945

Cximbaf: y ex G yMior PR Le Phe Ser
arld A(s@ i Leu (% Lb e’ Val %er Trgr@%&'Ser

Thr. Ar r p_Val
SEtE Cﬂ?eé}g‘ %fLySUMMNDG n ‘Ifybrllg“gedc; ybPhe sHepwiyge,Val

1000 100%0Asn gvaldudie reewvadr oFr ah@al 8eteggbht Fhdmdife ML while
~cnlact~'r CL'%'l'Y%w\Qy}@ Lerfbd PBd L Siain bound., This concurrently

25

an

35

exposes the catalytic site of the Factor C enzyme,
Removal of the detergent (the presence of which can
interfere with the biological activity) enables the
subsequent assay of endotoxin-activated serine protease
activity of the rCyFC either by fluorometric or
colorimetrie methods,

This method is based on the rationale that
detergents like SDS and Triton X-100 at certain

percentage have been r-g_por'l:ecl to inhtbit PS- detivated
serine protease activity of Factor C (Nakamura, T

Tokunaga, F., Morita, T. and Iwanaga, $., J. Biochem,
103:370-374 (1988)).

The invention being thus generally described,
preferred embodiments of the invention are set forth in
the Examples below. The Examples are not limiting of

LA ]

the invention. The scope of the invention is limited
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1. A vector selected fromthe group consisting of pClneo/CrFC21,
pCDNA1l/ Cr FC21, pPI COI Cr FC21 NAS, pHI LD2/ CrFC21 EE, 5 12" Mav 2003
YepSecl/ Cr FC26. DELTA. 6a, YepSecl/ Cr FC26. DELTA. 9a, y
YepSecl/ Cr FC26. DELTA. 6a- H3, YepSecll Cr FC26. DELTA. 9a- H3, YepSecl/ Cr FC26SP,
pEMBLyex4/ Cr FC26. DELTA. 6a) pEMBLyex4/ Cr FC367 DELTA. 9a,

pEMBLyex4/ Cr F -H3)_ . pEMBLyex4/ Cr FC21/ 26- BX, pEMBLyex4/ Cr FC21/26 and 10
pHI LD2/ Cr FCZl.C%%{.l%’ibr}’ettﬁged 5t FRsEitRg Pegdrat-ei n havi ng the endot oxi n

bi nding activity of a Factor C protein conprising culturing a host cell
harboring an exgia@$ieon ye of clai nder conditions in which said
DNA 15 ol ecul @xip%e@%AIceS : %2%’@ i %%% ERNE dindicei the 3makmakihad
according to claim2, wherein sal & expre ReEer is pPl C9/ Cr FC21NAS or
pHI LD2/ Cr FC2I, and gqwied kestogel Lepdl € Richi-a pastoris cells. 20 4. A

met hod acc%rzdi gg L\’g claim 3, wher EIN% sglﬁggggprgggponaveEFSPePs vector

pH LD2/ Cr FC21 28 88 eurPtnptryctsrpéeroedeto as MRYInedy OpFe 91 Wik £4

met hanol is ad#iéd afnOtb¥msotetber¢ubbHEeivakyyE.- A et hod, accordi ng
to claim?2) wheggbglsai.% eégriessi on vect or i;sgge?g%’%%sw%rﬁ?hglﬁ?o%%
consi sting of YFC2E DELTA. 65 VYEC28YDEFTABYH \WEresrr pFC26IDELFA: Q.

pFC26. DELTA. 9atTanacpitoRirn6, cand sabd hpst g€ romyce
cerevisiae cel bsomdBeb- rAsfELAPI;ACERLAIN t% ﬁjlfif‘rﬂréﬁ S‘\%ﬁgﬁ%?@l n@%%i 31"7
gg— ura me ﬁamvggg

cul turing, js perforned in BFemented with | euci ne and
gal act ose"7. A net hBf FEFCBLoduidiMm gvase cabdd NnalbnEACt ak oC i sifigy 50

, ~h~a~t ~~'r i )hénessbpeEri pg st,Cel! it expr essi on vect'or

conprising a %ﬂf r agnent eﬁélt%léﬁgég %&%\é&%%élﬁ%?% 1. b sediges cr ab,

wherein said ??58 n¥afalREeHuELed: Pdesrenoodimpddate vector for

transl at i on- at¢@maatiaygi &dn mtpmugﬂ)@}@pgéfggw of réahée nMRNA 5 encodi ng said
ATG ‘codor 6Tt

Factor C proteips@agd f4Li gl coptains an F FBERGESYA i at i ng
transl ation fromsaid heo xng the Factor C protein; ii) culturing
sai d trarst orned yebt R@IneoAMFddl idnd BERRVErd RN & JrRGQIRINanL, Fact or

C produced by Bea yGiHdfi ls..8. Th t hod of claim7/, Wher ei n
t he medi um contai ns O. 50/?%9%/%31?& &‘gk'gagftd’f‘hgeﬁét HUEHFEWThian Thinkseei n t he

Factor Cis r €4 BYagyl JsIHA)zacebhs noS‘D&dlIeéaf.k_g%blagtace\%ﬁs

concentr at i on swenlgiatg NTHY®G. &ellQ52%,18,cThE hod qf .claim._7, erein

Me. sub. 2 SO | %&qpe%)t o the cul turé 3% er%%li gn‘f%ﬁ%r‘”f g{erlé;‘c(?\?ér]isngapﬁe

r econbi n;g)’: Factor T 1F*PFRESALPhRE of CEFEl m Mrantefieinutsiaigl yeashecel | is

Pi chi a pask or iveadror$acthasometes IGedLV bah 88 1 ctar, f.or. expression
G 6 AT )

of a Factor CugfLi QIIpri sin DNA fragnment encodi
protein of a ho?sesr%ellgracfw%fe"?e e sark Dgﬂrf f¥gRPhE. | fchasfieckéohi des

encoding a tr &YsPAdESASPORArEOmg o ldposael-tedd atag 88n f&kgﬁgw

encodi ng sai dafaet,or etKiLi Neand further, containi ng an ATG codon™ '
effective for jniti h&ng 30 trgénlgl aﬁ“&%uﬁlgﬁﬁ sé‘?%“'?‘?&l%@’bnc%llc@ t ageFact or

C protei ; and “Rep t efe bl tleRewne f dtedrierngofr ady @ piFetu@q Spi,d DNA
i'n said yéast coékhredaimdupaiahete?isNg-APEEAY li.nked to said
fragment. 51 gueg ri‘fﬁ?t ~ml 223?~93928%3bé£?§%@?8r8 gﬁ{S?BFhﬁllﬁ claim
12, wherein sard %ﬁ& 5’57&% iR frigption) fren voashatelhe, | erdept pept i de
of the FactortBats tiet mwrcoikedl dﬂsrtﬁb@i&ﬁcb%&gf éhail\% %mm%g ié?_

sel ected from : QUP i st 109 of PI.C9/ Tr FC21 S, p 7 C21 EE,
YFC26. DELTA. ea““@%%%%%&ﬁ?%? 9%?"’5%5&&@%&%& Rathes, DRMTracal 1 wF21126)
PEMBLyex4/ Cr FESEFBEICAR coe  pENBipend/ W@ﬁs%mhga mﬂqwé%%zl. 10
15. The vectowith gb8bPydncihich is pPl C9/ Cr FC2INAS or pHILDZ/ Cr EE.

16. A reconbi nant DNA eXxpression vector conprising a vector portion
selected fromthe group consisting of pH LD2, pPlC9, pEMBLyex4 and 15

YepSecl and aExamptéuzal gRpeek9ibR S¥PEE .i.si,ng_a DNA _nol ecul e
that hybridi zes, !0, cl eoti de sequence gg?gcgggﬁf?@ﬁ?tﬁésﬁpﬁﬁ consi sti ng
of SEQ ID. NO%‘@%@ ; : - ID. NO. 3 and cDNA encodi ng the Factor C of

Tachypl eus tridentBResCr#nder cdneonedid i oRsegubyalg 509 m de)
5.times. SSCvdetdi®soephargtss, 20 B 1P Wl QL IR ¢

The first is a secretory
35 vector,

PPICY, where the CrFC ¢DNA was fused to the



20 mM phosphate buffer, pH 6.5, at 42.degree. C, wherein said structural

gene encodes an NMRNA Iackl ng a transl ation-attenuating 5' ul hr sk%id
region. 52 SUBSTIIU~E 8t1~T . AF% ANf L. A. ANy. A. A. A@. AS. Af r. L,.A
,E.A@.AS. A (@.ANS. A A@QA(,.AN e . Afl . AYNyE. A; S. A A 2. A9;

, L. AS. Ah. A A&U. A. f. A3f 2. ASy. AS. A A35. A @/@ Af . Ay?. AS. A . A9E. A. A@y. As. AyL. A

y' . A9. AY. Al ’
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methanol induction. The xCrFC was produced within the

35 host cell in an insoluble form, and wag sgolubilized
optimally by 1% SDS.
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Factor C antibody was used ag the primary antibody. The

immunoblot was developed with horseradish peroxidase

10 conjugated goat anti-rabbit antibody using 4-chloro-1i-

naphthol and hydrogen peroxide as substrategs.

(iv) Expression of »CrF¢ from YepSecl
Plasmid constructs

with YFC26sp, YFC26A6a and YFC26A9a transformants,
15  cell 1lysates prepared by glass bead disruption showed
substantial amounts of immunoreactive recombinant
protein in the soluble, intracellular fractions (fig.
14). It is evident from the results that the K. lactisg
killer toxin signal sequence did not direct the
20 secretion of the recombinant product. No immunoreactive

band wags detected in YFC26A6a-H3 and YFC26A9a-H3,
Although transcripts were found for thesge deletion
mutant  (shortened) constructs (see fig. 13), no
tranglational products were evident (see Fig. 14).
25 Three explanations may be given for this observation:
A (a) the trangcripts were defective for tranglation, (b)
the truncated rorre proteins were unstable, and
underwent rapid in gity degradation, or (¢) the
truncated rCrFCs were gynthesgized but not immunoreactive
30 that is, the deletions have removed the major epitopes

of Factor C, thus abolighing immunoreactivity.

(v) Expression of rCrFC from PEMBLYex4
plasmid congtructs

A sgingle immunoreactive band with an apparent size
35 of ~135 kDa was observed for cell lysates of
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V. pTa: 10f10%ﬁ%ﬁ§LJ@£&)&¥%&510Crg%sformants only (Fig. 15). This

recombinant protein is approximately 11 kDa larger than

the calculated size baged on the cDNA insert length.

This may be attributable to glycosylation of the

5 protein. In eukaryotic cells, glycosylation is usually

coupled to secretion of the product. However, it has

been found that in horseshoe crabs, the amoebocyte

Factor C is glycosylated, but not secreted. Rather, the

glycosylated Factor ¢ 1is found in intracellular

10 granules. Immunogold electron microscopy studies are

being pérformed to confirm the localization of the rCrrC

produced by the PEMBLyex4 /CrFC21 Cransormants, Contrary

to full length CrFC ¢DNA clones, no detectable

immunoreactive protein was observed in Ilysates from

15 partial subclones such as PFC21/26-H3 and pFC21/26-BX
transformants (Fig. 12B).

Increasing 8DS concentration provided better
solubilization up to 1% SDS. SDS at 1% appears to yield
maximum solubilization. Further increase in $DS

20 concentrations up to 5% did not improve the yield of the
recombinant protein (Fig. 16A). Similar efficiency of
solubilization of rCrFC was observed with Triton X-100
(Fig. 16B).

Example 4 Endotoxin-binding of rCrFC derived from

25 PHILD2/CrFC21 and PHILD2 /CrFC21EE
Endotoxin-binding activity of rCrFC is shown as
described herein. 10 kg of E. coli LPS (Sigma, St.
Louis, MO (E. coli 055B)) isg electrophorectically
30 Separated on SDS-PAGE (15%) followed by electroblotting
of the resolved LPS onto to a PVDF membrane. The
membrane blot was blocked by incubating in 50 mM Tris-
HCl, pH 8 containing 0.2 M NacCl (Tris buffered saline,
TBS) with 30 mg/ml BSA for 30 min. at 37°C, The
35 wembrane was cut into strips (LPS strips) and each strip

was separately incubated overnight with slight agitation
at 379C with 200 um total protein of crude solubilisate
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15 The invention being thus described, various
modifications of the materials and methods used in
practice of the invention will be readily apparent to
one of ordinary skill in the art. Such modifications
are considered to be encompassed by the scope of the

20 invention as it is described in the claims below.
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{viii) ATTORNEY/AGENT INFORMATION:
(A) NAME: Murphy, Jr., Gerald M.
(B) REGISTRATION NUMBER: 28,977
(C) REFERENCE/DOCKET NUMBER: 1781-105P

(ix) TELECOMMUNICATION INFORMATION :
(A) TELEPHONE: (703) 205-8000
(B) TELEFAX: (703) 205-8050
(C) TELEX: 248345

(2) INFORMATION FOR SEQ ID NO:1:

(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 4182 base pairs
(B) TYPE: nucleic acid
; (C) STRANDEDNESS: single
i (D) TOPOLOGY: both

(ii) MOLECULE TYPE: cDNA



SH10%#& ()-)yl SHLI0%& ()-)yl SHLI0%& ()-) KNOPQRUVOOB: qyl SH10%#& ()-) (vl
SH#10%#& () -)yl SH10%& ()-))yl SH1I0%& ()-))yl SHLI0%HE& () - )13#%% %&Q
S#109%#& ()-) (yl S#10%#& ()-) VW _cnN. oO3: qyl S#10%t& ()-)yl Yot (3 )yl
SH#10%t& ()-)qz PH@ PH#cgkosw{_?3:qyl S#10%y| S#10%t& ()-)yl S#10%t& ()-)y!
SH10%#& ()-)yl SH10%t& ()-)yl SH10%& ()-)yl SH10%& ()-){ _?3:qyl S#H10%iI
SH10%#& () -) yI SH#H10%#& () -)yl SHI0%E()-)yl S#H10%#& ()-)yl S#10%& ()-) vl
SH109%4#& ()-)ML_?3: qyl S#H10%#& ()-)1gz PH@ P#yl SH#H10%#& ()-)vyl
SH109%#& () - i 23: GIYbO’IS#Eﬂ:@%ﬂ §410%& () -)yl SH10%& ()-)yl SH10%& ()-)vyl
SH10%#& ()-)yl SH10%t& %% SH109%#& ()-)_?3:qyl SH10%| SH10%& ()-)vyl
S#10%#&' () - ) yHVISAYBbseEY ?—)‘%/’I SH10%#& ()-)yl SH10%tE ()-)yl
{(vi) ORIGINAL SOURCE:
(A) ORGANISM: Carcinoscorpius rotundicauda
(ix) FEATURE:
{A) NAME/KEY: CDS
(B) LOCATION: 569..3817
(xi) SEQUENCE DESCRIPTION: SEQ ID NO:1:
GTATTTAATG TCTCAACGGT AAAGGTTTCA TTGTAGCTAA TATTTAACTT CCTCCCTGTG 60
CCCCAAATCG CGAQTATGAC GTCAGTTAAG ACTTCGTATT TTAAGAGTTA AACACGAGCC 120
TTAAAGAGCG ATATTTTTTT TGTTAAACAC TTCCAACTTA ATACAATTGG CAAACTTTCA 180
AAAATAAAGT GGAAAAGGAG GTAAAAAAGA TGAAAAAAAT TCGCATACAA TAGAATACAA 240
TAAAATGTGT TGTCTTTACT GTCAACACTT ACTGTTCGTT CGGTCACAGC TGTGAATCGG 300
GGTGACTTTA TGTTTGTAGT GGTCTTAAAA ACGGGTACTT GGTTGTTITG AAAATTTTAA 360
AACCTACATA TGATTCTCCT AAAATTTTGT TTATAAATTA GCACCATTTG CGACCTAAAT 420
CTTTTTTGTA GTCTTAAGTT TAGTTGACAT AAAAACAAAA TTTGTAACAA CACACGGTAT 480
AAACTAAATA GCTTCAGATG GGTCGTATGA CAAGGAAACT TTTABATAAT TATGAAAGTT 540
TTTTTAAAAT TTGACTAAGG TTTAGATT ATG TGG GTG ACA TGC TTC GAC ACG 592
Met Trp Val Thr Cys Phe Asp Thr
1 5
TTT CTT TTT GTT TGT GAA AGT TCA GTT TTC TGT TTG TTG TGT GTG TGGC 640
Phe Leu Phe Val Cys Glu Ser Ser Val Phe Cys Leu Leu Cys Val Trp
10 15 20
AGG TTT GGT TTC TGT AGG TGG CGT GTT TTC TAC AGT TTT CCA TTC GTT 688
Arg Phe Gly Phe Cys Arg Trp Arg Val Phe Tyr Ser Phe Pro Phe Val
25 30 35 40
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 55
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 Leu
60 65 70



SH10%4& ( 23:qyl SH10%| SH10%& ()-)yl SHI0%E& ()-)yl SHI0%E ()-)Y!l

)-) _
SH10%#& ()-)yl SHL0%& ()-)yl SH10%& ()-)rV:yl SH10%& ()- )W may 2003
SH10%4& ()-)yl SH10%& ()-)yl SH10%& ()-)0gz PH@ PH#oOB30%t&yI
SH10%4& ()-)yl SH10%& ()-)yl SHI0%& ()-)yl SHI0%& ()-)*yl SHI0%E& ()-)yl
SH10%& ()-)yl SH10%& ()-)pT30%&yl SH1004& ()-)yl SHL0%E& ()-)yl
SH1006& ()-)yl SH10%:& ()-)yl SHI0%E&L()-)yl SH10%& ()-) Yl
SH10%& ()-)n

N. pT30%| SH10%& ()-)yl “SH10%& ()-)yl SH10%& ()-)qz PH@ P#

siodset AL G ) e Bt St

SH10%& () - )yl 7S#10%¢& () - Nyl SHE0%ER! () - )yI SH1088& ()-) Yyl

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 95 100
AAG TGT GGC GAT CCA GGC 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
1085 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
125 130 135
GAG GCT AAG GAT ATT TGT CCA AAG TAC ARA CGA TGT CAA GAG TGT AAG 1024
i 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
155 160 165
TGG TGT AGC GGT GAA TGT CAG TGT ARG 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
185 190 195 200
GAA ATT CTC AAA GGT TGT CCT CTT CTT CCA TCG GAT TCT CAG GTT CAG 1216
Glu Ile Leu Lys Gly Cys Pro Leu Leu Pro Ser Asp Ser Gln Val Gln
205 210 215
GAA GTC AGA AAT CCA CCA GAT AAT CCC CAA ACT ATT GAC TAC AGC TGT 1264
Glu Val Arg Asn Pro Pro Asp Asn Pro Gln Thr Ile Asp Tyr Ser Cys
220 225 230
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 Pro
235 240 245
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 1408

Met Val Ser Ser Pro Glu His Gly Lys Val Asn Ala Leu Ser Gly Asp
265 270 275 280



SH10%t& ()-)26:: ?ML_?30%| SH#10%t& ()-)1qz PH@ P#yl S#10%t& ()-)vyl
SH10%6&! ()-) 2CAKOSW ?30%/| S#10%| SH109%& ()-)yl SH10%H& (h2h¥hay 2003
SH10%#& ()-)yl SHLO%& ()-)yl SH10%& ()-)yl SHLO0%E& ()-)W  cgko 230%!
SH10%y| SH10%& ()-)yl SHI0%& ()-)yl SHI0%& ()-)yl SHL0%E& ()-)yl
SH10%& ()-)yl SH1004& ()-)osw{| _?30%| SHL0%I| SH10%& ()-)yl
SH1094& ()-)yl SHI0%& ()-)yl SHI0%E& ()-)yl SHI0%& ()-)yl

3#10%#&'() )| }~rV: _?30%l S#yl SH10%+t&2@ - )yl SH10%t& ()-)Y!

SH10%6+& ( 0 Z PH@ P#0030° SH10%#& ()-)yl SH10%H& ()-)yl SH10%t& ()-)yl

SH10%#& ;FILTA%H) & QA T GOFIRORECE) IADTBOY| 1456
SH#10%t& cBAFRe ® SFROSBRRIEY- X0 TER10%& () -) Y
S#lOfV#&'() )yI S#lOfV#&' )nN pT80%y|
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 Trp Asn
300 305 310
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
315 320 325
CCT GTA AAC CAT GCT 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
365 370 375
TCT TGG TCA GGA TCA CAG CCA TCC 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
380 385 390
GTC GAC TGT GAC AGT AAA GCT GTA GAC TTC TTG GAT GAT GTT GGT GAA 1792
- Val Asp Cys Asp Ser Lys Ala Val Asp Phe Leu Asp Asp Val Gly Glu
395 400 405
CCT GTC AGG ATC CAC TGT CCT GCT GGC TGT TCT TTG ACA GCT GGT ACT 1840
Pro Val Arg Ile His Cys Pro Ala Gly Cys Ser Leu Thr Ala Gly Thr
410 415 420
GTG TGG GGT ACA GCC ATA TAC CAT GAA CTT TCC TCA GTG TGT CGT GCA 1888
Val Trp Gly Thr Ala Ile Tyr His Glu Leu Ser Ser Val Cys Arg Ala
425 430 : 435 440
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



SH10%& ()-)yl SHL0%& ()-)yl SHL0%& ()-)qz PH@ PH#_280%| SH10%!
SH10%& ()-)yl SH1008& ()-)yl SHI0%& ()-)yl SHL0%& ()-)yl1S44a%806) -) V!
SH10%#& ()-) ?80%| SH10WI SH10%& ()-)yl SHL0%& ()-)yl SH10%& ()-)yl
SH10%& ()-)yl SH10%:& ()-)yl SHI0%E ()-)ML_280%I SH10%& ()-)1qz PH@
Pyl SHL0%& ()-)yl SH10%& ()-) 280%| SHLOWI SHLO%:& ()-)yl

SH10%& ()-)yl SH10%:& ()-)yl SHIO%& ()-)yl SH10%& ()-)yl

SH10%#& ()-) ?80%| SH10WI S#10%:& ()2 Byl SHL0%& ()-)yl S#10%:& ()-)yl
SH10%& ()-)yl SH10%:& ()-)yl SHI0%E ()-) 280%I SH10%| SH10%:& ()-)yl
S#H10%#&af) ey beBHHRYESEE (Aen) yda GHEE QAT EA -Ganl T&#H LOW& 1( had YiecSH10%&s6 ) - )
$7 V6_?89921SAE00AE 3= T SHLOWEE) S}ylGly Cye Pro Asp Gly Trp

TTT GAG GTA GAC GAG AAC TGT GTG TAC GTT ACA TCA AAA CAG AGA GCC 2128

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

525 530 535
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
540 545 550
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
555 560 565
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
570 575 580

AAT GAT AAC CTA ACA TTC TGG GCC TCT GGC GAA CCT GGA AAT GAA ACT 2368

Asn Asp Asn Leu Thr Phe Trp Ala Ser Gly Glu Pro Gly Asn Glu Thr

585 590 595 600

ARC TGT GTA TAT ATG GAC ATC CAA GAT CAG TTG CAG TCT GTG TGG AAA 2416

Asn Cys Val Tyr Met Asp Ile Gln Asp Gln Leu Gln Ser Val Trp Lys

605 610 615
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 Ala 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 GGT 2560
’ Gly His Ala Thr Leu His Gly Gln Ser Ile Asp Gly Phe Tyr Ala Gly
650 655 660

TCT TCT 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 Thr

665 670 675 680

GAA 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 Pro
685 690 695



SH10%#& () -
SH10%4& () -
SH10%& () -
SH10%& () -
SH10%#& () -
SH109%4& () -
SH10%& () -
SH10%& ()
SH10%t

S#109%4¢

SHLO%HE: (

Gly

GTT"

Val

AGA
Arg
745

GTG
val

GGG
Gly

GGA
Gly

CcCA
Pro

CCT
Pro
825

CAG
Gln

CAG
Gln

CAC
His

TTT
Phe

3

TCT
Ser

GGG
Gly
730

GCA
Ala

GAC
Asp

TCT
Ser

TCT
Ser

GCG
Ala
810

TTT
Phe

GCA
Ala

TGT
Cys

TGT
Cys

Lys
890

z PH@ PH#$Y%& (, -

045678pT80%yl
SH10%:& ()-)yl
SH10%¢& ()-) Yyl
SH1094& ()-) Yl

q
| SH10%& ()-)yl
g
|
|
|

aei ngqu_ 780%yl
I S#lO%#&f

P%/&'

’?80°/in

GTG
val
715

TCA
Ser

GCC
Ala

TTG
Leu

CGA
Arg

CAA
Gln
795

AGC
Ser

ATC
Ile

GGA
Gly

GGA
Gly

GTC
Val
875

ATG
Met

Glu

CCT
Pro

AAA
Lys

GCT
Ala

GCC
Ala
780

GGC
Gly

TGT
Cys

TGG
Trp

ATC
Ile

GGA
Gly
860

ACC
Thr

TAT
Tyr

AA ATC ARA
Ile

TTC
Phe

CQT
Pro

TCT
Ser
765

ATT
Ile

AGA
Arg

ATT
Ile

AAT
Asn

TCT
Ser
845

TCT

Ser

TAC
Tyr

CTG
Leu

Lys

TTG
Leu

CCT
Pro
750

Lys

TAC
Tyr

AGA
Arg

CCAa
Pro

GGG
Gly
830

AGA
Arg

CTA
Leu

TCT
Ser

GGC
Gly

S#lOO/IyI

cCC
Pro

AGG
Arg
735

CCA
Pro

GTT
vVal

ACG
Thr

TGT
Cys

GTT
val
815

AAT
Asn

TGG
Trp

TTG
Leu

GCT
Ala

AAG
Lys
895

. pT80%!|

SH109%4& ()-)yl

SH109%& () - )yl

S#10%& ()-)yl

SH109%+& ()-)qz PH@ PH#EI MQUY]

SH1094& ()- )yl

SH109%6t&

CCA
Pro
720

TTG
Leu

AAA
Lys

Lys

TGC
Cys

GAC
Asp
800

TGT
Cys

TCT
Ser

CTT
Leu

AAT
Asn

ACT
Thr
880

TAC
Tyr

AGT CGG
Ser Arg

CCA CGG
Pro Arg

CCT AGA
Pro Arg

CTA CCT
Leu Pro
770

GAG TCG
Glu Ser
785

TCT AAT
Ser Asn

GGA CGG
Gly Arg

ACA GAA
Thr Glu

GCA GAC
Ala Asp
850

GAG ARAA
Glu Lys
865

GCT GAG
Ala Glu

TAC CGT
Tyr Arg

ACA
Thr

TTA
Leu

TCC
Ser
755

GAA
Glu

AGA
Arg

GGA
Gly

TCA
Ser

ATA
Ile
835

CAC
His

TGG
Trp

ATT
Ile

GAT
Asp

SH10%4& () )yI
SH109%4& () - )

SH109%#& ()-)yl

SH109%& ()-) -yl

10002 B% y yi

SH10%& () - )89 AENN. pT800/in

SH10%+& ()-)yl

3#19"4#&' () )yl
SH1096t&

g‘@g%o%@ 5‘ 9 %%@g

AAC
Asn

CcCcC
Pro
740

TCA
Ser

GGT
Gly

TAC
Tyr

AAC
Asn

GAC
Asp
820

GGT
Gly

AAT
Asn

ATC
Ile

ATT
Ile

GAC
Asp
900

TCG ATA
Ser Ile
725

CTC CCA
Leu Pro

CAA CCC
Gln Pro

CAT TAC
His Tyr

TAC GAA
Tyr Glu
790

TGG AGT
Trp Ser
805

TCT CCT
Sexr Pro

CAG TGG
Gln Trp

ATG TGG
Met Trp

GTC ACT
Val Thr
870

GAC CcCC
Asp Pro
885

AGT AGA
Ser Arg

(
Se)ry

AGT
Ser

TTA
Leu

TCT
Ser

CGG
Arg
775

CTA
Leu

GGT
Gly

CGT
Arg

CCG
Pro

TTT
Phe
855

GCT
Ala

AAT
Asn

GAC
Asp

_280%| S#10%!
SH1004& ()-)yl
SH1004t& () )yl

~ML_?80%|
T SH10%yI04
rS#lO%#&' O)-)yl
CGT 2752
Arg
GCC 2800
Ala
ACT 2848
Thr
760
GTA 2896
Val
CcTT 2944
Leu
CGG 2992
Arg
TCT 3040
Ser
TGG 3088
Trp
840
CTC 3136
Leu
GCC 3184
Ala
CAG 3232
Gln
GAT 3280
Asp



SH10%| SH#10%& ()-)yl
SH10%& ()-)yl
SH109%#& () -)yl
SH10%:& ()-) Yyl
SH10%:& ()-) Yyl

SH#109%& ()-) pT80%y!

SH10%¢& ()-)yl

S#lO%#
SH109%6¢
8#10%#&0

Tyr

ACT
" Thr

GAC
Asp

ACA
Thr

CAA
Gln
985
AAG
Lys

GGT
Gly

CCT
Pro

GAA
Glu

CAG

1065

Asp

CCT
Pro

ATC
Ile

GGT
Gly
970

GCT
Ala

GAA
Glu

TAC
Tyr

TTA
Leu

GGG
Gly
1050

" 280%!|

TAC GAC CCC GGC

Pro

GTT
Val

ACA
Thr
955

TGG
Trp

GTG
Val

GCA
Ala

AAG
Lys

GTG
vVal
1035

Gly

ACT
Thr
940

ACA
Thr

GGT
Gly

CTA
Leu

GAC
Asp

ARG
Lys
1020

TTT
Phe

S#l@%ﬂ

AAT CTC
Asn Leu
925

TTG ACA
Leu Thr

AGA GAA
Arg Glu

TTG AAT
Leu Asn

CCT GTT
Pro Val
990

TTA CCA
Leu Pro
1005

GGA CGT
Gly Arg

GCT GAT
Ala Asp

ATT GTC AGC TGG
Ile Val Ser Trp

TAC GGG GGC TTC ACT
Gln Tyr Gly Gly Phe Thr

1070

SH10%&' () -) -

SH10%¢& ()-)yl

SH10%:& ()-)yl
SH1004& ()-) _?80%I
SH10%& ()-) Yl
SH10%:& ()-) Yyl

SH10%:& ()-)yl
SH10% |

SH10%t& () -)yl
SH10%& ()-)yl

SH10%H& ()-)r

S#10%t& ()-)0qz PH@ P#pT80%!

SH10%t& ()-)yl
SH10%+& ()-)yl
SH10%¢& () - )yI

AT gt BB

SH10%4& ()-)yl
SH10%t& 6)

-)y

Y& Toosx ()-)ydis

AAC
Asn

ACA
Thr

CAC
His

GAA
Glu
975

GTT
Val

CTG
Leu

TAT
Tyr

GAT
Asp

GGC
Gly

1055

TTT
Phe

CGA
Arg

TTG
Leu
960

AAC
Asn

GCA
Ala

ACA
Thr

GAT
Asp

TCC

GAC
Asp

GTC
Val
945

ARG
Lys

AAC
Asn

GCC
Ala

GTA
Val

GCC
Ala

1025

CGT

ATA GCC
Ile Ala
930

CAA CCA
Gln Pro

GAG GGA
Glu Gly

ACC TAT
Thr Tyr

AGC ACC
Ser Thr
995

ACA GAG
Thr Glu
1010

TGC AGT

Cys Ser

ACC GAA

Ser Arg Thr Glu

1040

AGT CCC AGT GGA
Ser Pro Ser Gly

AAA GTT AAC GTT TTC

Lys Val Asn Val

107

CTA
Leu

ATC
Ile

ACA
Thr

TCA
Ser
980

TGT
Cys

AAC
Asn

GGG
Gly

AGG
Arg

ATT
Ile

TGT
Cys

TTA
Leu
965

GAG
Glu

GAA
Glu

ATG
Met

GAC
Asp

CGG
Arg

SH10%& () -) Yyl

B

S#10%t& () -) Yl
SH10%+& () -) Yl

SH10%4& ()-) -yl
| " SH109%t& ()-) nN. pT80%!I

cAGhe Fthr? BOYACSH10% k54
| 1 1QVoiken( prg )ﬂsns#loo/#&' ( )-) vyl

CAA
Gln

CTG
Leu
950

GCA
Ala

ACG
Thr

GAG
Glu

TTC
Phe

AGT
Ser
103

TGG
Trp

1045

CTG
Leu
935

CCT
Pro

GTG
Val

ATT
Ile

GGG
Gly

TGT
Cys
1015

GGA
Gly
0

GTC
Val

TGT GGC AMG GCG
Cys Gly Lys Ala

1060

CTG TCA TGG ATT

5

CAG TTC ATT TGAAACTGAT CTAAATATTT TAAGCATGGT TATAAACGTC
Gln Phe Ile

Phe Leu Ser Trp Ile

AAR
Lys

ACT
Thr

GTG
Val

CAA
Gln

TAC
Tyr
1000

GCA
Ala

GGA
Gly

TTG
Leu

AAC
Asn

AGG
Arg
1080

3376

3424

3472

3520

3568

3616

3664

3712

3760

3808

3857

TTGTTCCTAT TATTGCTTTA CTGGTTTAAC CCATAAGAAG GTTAACGGGG TAAGGCACAA 3917

.GGATCATTGT TTCTGTTTGT TTTTACAAAT GGTTCTTTTA GTCAGTGAAT GAGAATAGTA 3977



SH10%& ()-)yl SHI0%& ()-)yl SHI0%& ()-)yl SHI0%& ()-)yl SHL0%E& ()-)
$ML_?80%| SH10%t&' ()-)1qz PH@ PH#yl S#10%t& ()-)yl 12 May 2003
SH10%t& ()-) $(, 048<_280%| S#10%| SH10%& ()-)yl S#10%e& ()Y
SH10%4& ()-)yl SHI0& ()-)yl SHI0%& ()-)yl SH10%& ()-)<@HLPT_?80%l
SH10%| SH109& ()-)yl SH10%E& ()-)yl SHIOW& ()-)yl SH10%& ()-)yl
SH1094& ()-)yl SHI00& ()-)TX\ a _?80%I SHL0%| SH10%& ()-)yl
SH1094:& ()-)yl SH10%& ()-)yl SHI0%E()-)yl SHI0%& ()-)yl

@ P R IR SRR ) S Sh b A R by b
SFL0% i e SARGMKAN roRShor ROy I SHEIEA, cobrdtonony 2 @97y
SHLOWE (nddde Rintninad donhtnntat romsrabidd Mrcamatans eatheddchn 4157

ATCTATTATA AAAAAAAAAN AAARA 4182

(2) INFORMATION FOR SEQ ID NO:2:
(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 1083 amino acids
(B) TYPE: amino acid
(D) TOPOLOGY: linear
(ii) MOLECULE TYPE: protein
(xi) SEQUENCE DESCRIPTION: SEQ ID NO:2:

Met Trp Val Thr Cys Phe Asp Thr Phe Leu Phe Val Cys Glu Ser Ser
1 5 10 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 Leu Gln
35 40 45

Cys Tyr His Tyr Ser Leu His Asn Thr Ser Lys Phe Tyr Ser Val Asn
50 55 60

Pro Asp Lys Pro Glu Tyr Ile Leu Ser Gly Leu Val Leu Gly Leu Leu ,
65 70 75 80

Ala Gln Lys Met Arg Pro Val Gln Ser Lys Gly Val Asp Leu Gly Leu
85 90 95

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
145 150 155 160

Cys Pro Pro Asn Lys Tyr Gly Thr Trp Cys Ser Gly Glu Cys Gln Cys
165 170 175



SH10%#&' ()-)yl SH#H10%#& ()-)(yl SH#H10%t& ()-)nN. oGB0%| SH10%#&' ()-)yl
SH10%6#&' ()-)yl SHI0%H& ()-)qz PH@ P#_?30%1 SH#H10%| 8#10%7&182',,( R/l'?:)éboa
SH10%#&' ()-)yl SH10%#& ()-)yl SHI0%H#& ()-)yl SH10%#& ()-)yl @
SH10%#&' ()-) _?30%1 SH10%I| S#H10%#& ()-)yl SHL0%#& ()-)yl SH10%#& ()-)yl

SH10%t& ()-)yl SH10%t& ()-)yl SH10%& ()-)ML_?30%| SH#10%& ()-)1lqz PH@
Pyl SH10%& ()-)yl SHL10%& ()-)_?30%| SH10%| SHI10%& ()-)yl

SH109%1&! ()-)yl SH10%H& ()-)yl SHI0%E ()-)yl SHL0%:& ()-)Yl

SH10%& ()-)_230%| SH10Myl SH109%&" ()-)yl SH10%& ()-)yl SH10%& ()-)yl
SH10%H80d nehyd1ySHIQUHME' (s b LAY &) 6)y 230Gy S#A004d ASF10%+& ()-) Yyl
SH1094& ()-)yl SAB0%E& ()-)yl SHI08E& ()-)yl SH10%HE0()-)yl

Asp Arg Tyr Glu Gly Val His Cys Glu Ile Leu Lys Gly Cys Pro Leu
185 200 205

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 Ser 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
245 250 255

Pro Lys Cys Ile Arg Glu Cys Ala Met Val Ser Ser Pro Glu His Gly
260 265 270

Lys Val Asn Ala Leu Ser Gly Asp Met Ile Glu Gly Ala Thr Leu Arg
275 280 285

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 Gln Cys Lys Asn
305 310 315 320

Leu Val Phe Cys Pro Asp Leu Asp Pro Val Asn His Ala Glu His Lys
325 . 330 335

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
355 360 365

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 Ala
405 410 415

Gly Cys Ser Leu Thr Ala Gly Thr Val Trp Gly Thr Ala Ile Tyr His
420 425 430

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 Val Val Asn Asn Gly Pro Tyr Ser Asp



SH10%t& ()-) rV:yl
SH10%& ()-)0gz PH@ P#oC30%t&y!

SH10%4& ()- )yl

SH1094& () -) *yl

SH1094& () -) #yl
SH109%:& ()-)yl

| pT30%¢&yl SH10%t&' ()-)yl
SH10%t& ()-)yl

SH10%:& ()-)yl
SH109%4& ()-) Yl
SH10%4& ()-) Yl

SH1094& () -) FINRVZ® _230%!|
SH10%t& () - ) wbo SH10%t& ()-)yl aS#10%t& () )yl
SH1094& (g ) 1gz PH@_PHy|

SH10%#&' (

h§)§Fu

Leu Ala
Lys Ser
Tyr Val

Thr Asn
530

Asn Ser
545

Ile Gly
Met Asp
Ser Gly

Asp Gln
610

Ser Phe
625

Asp Asp
Ser Ile
Val Leu

Gly Thr
690

Gln Asn
705

Ser Arg

SH109%& ()-)qz PH@ P#.26: >BF_?230%l

SH109%#& ()-)yl

SH10%4& ()- )yl

ly

Arg

Gly

Ser

Ser

Cys

. 500

Thr
515
Met
Leu
Leu
Arg
Glu
595
Leu
Ala
Pro
Asp
His
675
Trp

Pro

Thr

Ser
Ala
Thr
Hisg
Ser
580
Pro
Gln
Cys
Gly
Gly
660
Tyr
Ser

Pro

Asn

Asp
Phe
485
Pro
Lys
Ala
Glu
Arg
565
Asn
Gly
Ser
Met
Ser
645
Phe
Leu
Ala

Val

Ser
725

S#10%y|

SH1094& () -

SH10%28() - )yl
SH10%:& ()-)yl
SH1e%t& ()-)~bf gkML_?30%!

) kosw{ _?30%1 S#10%l

SH1094& () -

SH109%4& () - )yl

SH10%:& ()-)yl
SH10%4& ()
SH109%4& () - )
SH109%:& ()-)yl
SH10%#& ()-)!" & . nN. pT30%!I
S#10%|
SH1004:& ()-)yl

SH109%#& ()-)yl

y‘)zy Ml () -)

SH109%#& ()-)yl
SH109%#& ()-)yl

SH10%4& ()-)yl

SH10%& ()-)yl

Leu Asn Gly I e Lys Ser Glu Glu Leu Lys

470

Arg

Asp

Gln

Arg

Thr

550

Leu

Val

Asn

Val

Met

630

Leu

Tyr

Ser

Pro

Pro

710

Ile

Phe Asp Tyr

Gly
Arg
Leu
535
Leu
Asp
Val
Glu
Trp
615
Asp
Glu
Ala

Gly

Lys

Trp
Ala
520
Ala
Arg
Ala
Leu
Thr
600
Lys
Leu
Asn
Gly
Thr

680

Pro

695

Ser

Ser

Tyr

Arg

Phe
505
Trp
Val
Gly
Glu
Asn
585
Asn
Thx
Ser
Gly
Ser
665
Glu
Arg

Gly

Val

Val
490
Glu
Glu
Leu
Lys
Lys
570
Asp
Cys
Lys
Asp
His
650
Ser
Thr
Cys

Ser

Gly
730

475

Ser Ser Ser

Val
Arg
Asp
Gly
555
Pro
Asn
Val
Ser
Arg
635
Ala
Ile
Val
Ile
Val

715

Ser

Asp
Ala
Lys
540
Leu
Phe
Leu
Tyr
Cys
620
Asn
Thr
Axrg
Thr
Lys
700

Glu

Pro

Glu

Gln

525

Asp

Thr

Ile

Thr

Met

605

Phe

Lys

Leu

Tyr

Cys

Thr Ala
495

Asn Cys
510

Gly Val

Val Ile

Thr Thr

Trp Glu
575

Phe Trp
590

Asp Ile

Gln Pro

Ala Lys

His Gly
655

Ser Cys
670

Thr Thr

685

Val

Ile

Phe

Ile Thr

Lys Pro

Leu Arg
735

Ser
480
Gly
val
Cys
Pro
Trp
560
Leu
Ala

Gln

Ser

Cys
640

Gln
Glu
Asn
Cys
Pro

720

Leu



SH10%#& (

SH10%4& (3 i %_
)-)Y

SH10%#& () -)

SH10%#& ()-)rV: _?230%!l

SH10%#&' (

yl
?
I
I

y

PH@ P#oCB0%!|

SH10%& () -

SH10%& () -
SH10%&' ),
P#_280%|

Pro
Leu
Glu
785
Ser
Gly
Thr
Ala
Glu
865
Ala
Tyr
Leu
Asp
Val
945
Lys
Asn

Ala

Val

)Vl
)Vl

SH10%t& ()-)yl
SH10%
SH109%t& () -)yl
SH10%:& ()-) Yyl

300

i

Arg

Pro

770

Ser

Asn

Arg

Glu

Asp

850

Lys

Glu

Arg

Glu

Ile

830

Gln

Glu

Thr

Ser

Thr

Ser
755
Glu
Arg
Gly

Ser

Ile
835
His
Trp
Ile
Asp
Ile
915
Ala
Pro
Gly
Tyxr
Thr

995

Glu

TRESHY e SHELQ

Styl
SH1098#& ()-)yl
SH10%#& ()-)yl
SH10%#& ()-)yl

Ser Gln Pro

Gly
Tyr
Asn
Asp
820
Gly
Asn
Ile
Ile
Asp
300
His
Leu
Ile
Thr
Ser
980

Cys

Asn

His

Tyr

Trp

805

Ser

Gln

Met

Val

Asp

885

Ser

val

Ile

Cys

Leu

965

Glu

Glu

Met

Tyr
Glu
790
Ser
Pro
Trp
Trp
Thr
870
Pro
Arg
Asn
Gln
Leu
950
Ala
Thr

Glu

Phe

Ser
Arg
775
Leu
Gly
Arg
Pro
Phe
855
Ala
Asn
Asp
Pro
Leu
935
Pro
val
Ile

Gly

Cys

SH1.

Thr
760
Val
Leu
Arg
Ser
Trp
840
Leu
Ala
Gln
Asp
Asn
920
Lys
Thr
Val

Gln

Tyr

1000

Ala

val
Gly
Gly
Pro
Pro
825
Gln
Gln
His
Phe
Asp
905
Tyr
Thr
Asp
Thr
Gln
985

Lys

Gly

SH10%:& ()-)yl
SH109%4& ()- )yl
SH10%& () -)

SH109%#& ()-)yl

SH109%4& ()- )yl 00B€ () -) VI
_230%| SH10%I s!#?l?' Mag:20P3) y|
SH10%& ()-)yl

S#10%t& ()-)yl
S#10%t& ()-)yl SH10%t& ()-)yl
S#10%t& ()-)yl
S#10%&&7() - ) pT80%y|
S#10%t& () -)yl

oHLQY#& (Ahn) Xbg FHLOREEE
Sl 0%& () - ) yl

SH10%4& ()-)yl

SH10%t& () -) 0gz

SH1094& ()-)*

SH1004& ()-)yl
SH10%:& ()-)yl

SH109%#& ()-)yl

y-od pRE 1Y &yL ) -) 9z PH@

#& ()-)y

Asp
Ser
Ser
Ala
810
Phe
Ala
Cys
Cys
Lys
890
Tyx
Asp
Pro
Ile
Gly
970
Ala

Glu

Tyr

Leu
Arg
Gln
795
Ser
Ile
Gly
Gly
vVal
875
Met
Val
Pro
val
Thr
955
Trp
val

Ala

Lys

Ala
Ala
780
Gly
Cys
Trp
Ile
Gly
860
Thr
Tyr
Gln
Gly
Thr
940
Thrx
Gly
Leu

Asp

Lys

750

Ser Lys
765

Ile Tyr

Arg Arg

Ile Pro

Asn Gly
830

Ser Arg
845

Ser Leu

Tyr Ser

Leu Gly

Val Arg
910

Asn Leu
925

Leu Thr

Arg Glu

Leu Asn

Pro Val
9390

L.eu Pro
1005

Gly Arg

val
Thr
Cys
val
815
Asn
Trp
Leu
Ala
Lys
895
Glu
Asn
Thr
His
Glu
975

val

Leu

Tyr

Lys

Cys
Asp
800
Cys

Ser

Leu

‘Asn

Thy
880

Tyr

Ala

Phe

Arg

Leu

960

Asn

Ala

Thr

Asp



SH10%& ()-)yl SH10%& ()-)yl SH10%& ()-)yl
SH1094& ()-)yl SH10%& ()-)yl SHL0%& ()-)yl
SH1094& ()-) ML_?80%| SH10%& ()-)1qz PH@
SH10%4& ()-)"& ?80%1 SH10%y| SH10%& ()-)yl
SH10%& ()-)yl SH10%& ()-)yl

SH109%#& ()-)yl SH10%& ()-)yl SH10%3&()-)Y!
SH10%4& ()-)>BFIK_?80%| SH#10%y| S#1004& ()-
SH10%&' ()-)yl SHI0ME ()-)yl SH10%t& ()-)y!
SH10%6:& ()98 SH10%& () - ) ¥I15SH10%#& () -

SH10%#& ()-) & . 26: >_280%yl

SH10%t& ()-) _?80%| S#10%l
SH109%& () -) Yl SHI00GE () -) Yl
Pyl SH1004& ()- )ﬁ' %604
SH109%:t& ()-)yl SH10%:& ()-)yl
SH10%|

SH1004& ()-)yl SH10%& ()-)yl
)yl S#10%t&' ()-)yl

SH10%+& () -) KLMNRr V6_280%

0g20FH@ P#RSTUVZ[ \ pT80%!|

SH10%481() &)oY e SHAQYHE) (o) ¥ R LU el vy bnSHh QLS (hp) ¥

1025

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 Val

1060 1065

Asn Val Phe Leu Ser Trp Ile Arg Gln Phe Ile

1075 1080

(2) INFORMATION FOR SEQ ID NO:3:

(i)

(ii)
(iii)
(iv)

(vi)

(ix)

(xi)

GTGAAGGTAA CTTAAGT ATG GTC TTA GCG TCG TTT TTG GTG TCT GGT TTA

GTT CTA
Val Leu

GTA GAT
Val Asp

GAT CCA
Asp Pro

SEQUENCE CHARACTERISTICS:
(A) LENGTH: 3448 base pairs
(B) TYPE: nucleic acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: both

MOLECULE TYPE: cDNA
HYPOTHETICAL: NO
ANTI-SENSE: NO

ORIGINAL SOURCE:

1070

(A) ORGANISM: Carcinoscorpius rotundicauda

FEATURE:
(A) NAME/KEY: CDS
(B) LOCATION: 18..3074

SEQUENCE DESCRIPTION: SEQ ID NO:3:

Met Val Leu Ala Ser Phe Leu Val Ser Gly Leu

1 S
GGG CTA
Gly Leu

15

CTA
Leu

CTA GGC
Leu Gly
30

TTG
Leu

GGC TAT
Gly Tyr

GTG
Val

GCC CAA AAA ATG CGC CCA
Ala Gln Lys Met Arg Pro
20

TGT GAT GAA ACG AGG TTC
Cys Asp Glu Thr Arg Phe
35

TTC AAC ATT CCA GTG ARA
Phe Asn Ile Pro Val Lys

50
10
GTT CAG TCC AAA GGA S8
Val Gln Ser Lys Gly
25
GAG TGT AAG TGT GGC 146
Glu Cys Lys Cys Gly
40
CAA TGT ACA TAC TTT 194

Gln Cys Thr Tyr Phe



SH10%& ()-)yl SH10%& ()-)yl SH10%#& ()-)\] bcdef pT80%yI SH10%& ()-)yl
SH1094& ()-)-yl SHI0%& ()-)yl SHI0%E& ()-)yl SHL0%E& ()-)YV. "5%002/ )-)yl
SH109%4& ()-)fgkosnN. pT80%| SH10%& ()-)yl SH10%& ()-)yl ?éﬁ) qz
PH@ P#sw{_ ?80%| S#H10%| SHL10%& ()-)yl SHI0%E& ()-)yl SHI0%E (
SH10%#& ()-)yl SH10%& ()-)yl SH10%& ()-)_?80%| S#10%! 5#100/#&'() )yI
SH1094& ()-)yl SH10%& ()-)yl S#lO%#Séf&))-)yl SH10%& ()-)yl

SH10%4& ()-)ML_?80%| SH10%4& ()-)1qZTPH@ P#yl SH10%& ()-)yl

SH10%t& ()-)_?80%| S#10%| S#10%#& ()-)yl SH#10%t& ()-)yl SH10%& ()-)y
SH10%4& ()-)yl SH10%& ()-)yl SHI0%& ()-)_?80%| SH10%y| SH10%& ()-)y
SH10%& ()-)y| SH10%& ()-)yko SH10%#& ()-)yl S#10%:& ()-)yl

TAT CGA 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
0 65 70 75
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
GAT AGT TGT GTT ACT TGT CCA CCT AAC AAA TAT GGT ACT TGG TGT AGC 338
Asp Ser Cys Val Thr Cys Pro Pro Asn Lys Tyr Gly Thr Trp Cys Ser
95 100 105
GGT GAA TGT CAG TGT AAG AAT GGA GGT ATC TGT GAC CAG AGG ACA GGA 386
Gly Glu Cys Gln Cys Lys Asn Gly Gly Ile Cys Asp Gln Arg Thr Gly
110 115 120
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 Leu
125 130 135
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
140 145 150 155
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 GTIT TCA 626
Trp Ser Asn Phe Pro Pro Lys Cys Ile Arg Glu Cys Ala Met Val Ser
190 195 200
TCT CCA GAA CAT GGG ARA 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 Leu 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
i 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 Asn



SH109%#& ()-)_?80%| SH10%| SHIO0%HE& ()-)yl SH10%#& ()-)yl SH10%H& ()-)yl

)-) _
SH1094& ()-)yl SHI0%& ()-)yl SHL0%& ()-)rR6_?80%| SHL0%E& () - %9
SH109%4& ()-)yl SH10%& ()-)0qz PH@ P#pT80%| SH10%& ()-)yl si?ﬁ‘!o 230 )yl
SH10%4& ()-)-yl SHI0%& ()-)yl SHI0%E& ()-)yl SH10%& ()-)yl
SH10%4& ()-)pT80%y| SH10%& ()-)yl SHI0%& ()-)yl SHL0%& ()-)-yl
SH1094& ()-)yl SHI0%& ()-)yl SHI0%&4HA-)yl SH10%& ()-) nN. pT80%l
SH1094& ()-)yl SH10%& ()-)yl SHI0%& ()-)qz PH@ P# % - 280%l S#10%I
S#lO‘V#&'()-gyl SH10%& ()-)yl SHI0%& ()-)yl SHI0%E& ()-)yl SHI0%E& ()-)yl

SH10%t&' () -)- 159=AF ?280%| SH10%| 2SH10%t& ()-)yl SAID%E ()-)yl
SH10% &) adV loaRHdRY8&c (D ¥ha SHOMHE drb- dd R 100 dat JeairEEANRML_?8Q%Y |

His Ala Glu His Lys Val Lys Ile Gly Val Glu Gln Lys Tyr Gly Gln

270 275 280
TTT CCT CAA GGC ACT GAA GTG ACC TAT ACG TGT TCG GGT AAC TAC TTC 914
Phe Pro Gln Gly Thr Glu Val Thr Tyr Thr Cys Ser Gly Asn Tyr Phe
285 290 295
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 Sexr Trp Ser
300 305 310 315
GGA TCA CAG CCA TCC TGT GTT AARA 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
i 320 325 330
j 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
335 340 345
ATC CAC TGT CCT GCT GGC TGT TCT 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
350 355 360 :
ACA GCC ATA TAC CAT GAA CTT TCC TCA GTG TGT CGT GCA GCC ATC CAT 1154
Thr Ala Ile Tyr His Glu Leu Ser Ser Val Cys Arg Ala Ala Ile His
365 370 375
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
430 435 440
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
445 450 455
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



SH10%#&' ( qz PH@ P#yl SH#10%t& ()-)yl SH#10%t& ()-)RVZAbfj ?80%l SH#10%!|

)-)1
SH1094:& ()-)yl SHI0%& ()-)yl SHI0%& ()-)yl SHL0%& ()-)yl fvp%# WARNEY
SH1094& ()-)j nrvz~_?80%1 SH10%y| SH1004& ()-)yl SH10%4& ()37% ay 200
SH10%& ()-)yl SHI0%& ()-)yl SHI0%& ()-)yl SH10%& ()-) 2800l SH10%I
SH10%& ()-)yl SH10%H& ()-)yl SH10%:& ()-)yl SH10%:& ()-)yl SH10%t& ()-)yl

SH10%t&' ()-)NnR6_?80%| SH10%& ()-)yl SH10%:& ()-)yl SH10%& ()-)qz PH@

P#pT8O%y| SH109& ()-)yl SH10%& ()-)$A3 SH10%& ()-)yl SH10%& ()-) Pyl

SH1094& ()-)yl SH1004& ()-)yl SH10%& ()-)o0B0%| SH10%& ()-) (yl

SH1094:&460) - ) y| SH1094& (369 )yl SHI0%& ()499yl SH10%& ()-3%

SHL0W () cdd YraSHAP WK L7 HAb B cad 2004 (d) ¥l SEAOEK O - )1¥1|90
Lys Asp Val Ile Pro Asn Ser Leu Thr Glu Thr Leu Arg Gly Lys Gly

480 485 490
TTA ACA ACC ACG TGG ATA GGA TTG CAC AGA CTA GAT GCT GAG AAG CCC 1538
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 Asn
510 518 520
CTA ACA TTC TGG GCC TCT GGC GAA CCT GGA AAT GAA ACT AAC TGT GTA 1634
Leu Thr Phe Trp Ala Ser Gly Glu Pro Gly Asn Glu Thr Asn Cys Val
525 530 535
TAT ATG GAC ATC CAA GAT CAG TTG CAG TCT GTG TGG AAA ACC AAG TCA 1682
Tyr Met Asp Ile Gln Asp Gln Leu Gln Ser Val Trp Lys Thr Lys Ser
540 545 550 555
TGT TTT CAG CCC TCA AGT TTT GCT TGC ATG ATG GAT CTG TCA GAC AGA 1730
Cys Phe Gln Pro Ser Ser Phe Ala Cys Met Met Asp Leu Ser Asp Arg
560 565 570
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
575 580 585
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 Ala Gly Ser Ser Ile
590 595 600
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 Vval
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
i 620 625 630 635
AAA GTC ATC ACC TGC CAA AAC CCC CCT GTA CCA TCA TAT GGT TCT GTG 1970
Lys Val Ile Thr Cys Gln Asn Pro Pro Val Pro Ser Tyr Gly Serxr Val
640 645 650
GAA ATC AAA CCC CCA AGT CGG ACA AAC TCG ATA AGT CGT GTT GGG TCA 2018
Glu Ile Lys Pro Pro Ser Arg Thr Asn Ser Ile Ser Arg Val Gly Ser
655 660 665
CCT TTC TTG AGG TTG CCA CGG TTA CCC CTC CCA TTA GCT AGA GCA GCC 2066

Pro Phe Leu Arg Leu Pro Arg Leu Pro Leu Pro Leu Ala Arg Ala Ala
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Lys Pr¥o Pro Pro Lys P
685 690 695

GCT TCT AAA GTT AARA CTA CCT GAA GGT CAT TAC CGG GTA GGG TCT CGA 2162
Ala Ser Lys Val Lys Leu Pro Glu Gly His Tyr Arg Val Gly Ser Arg
700 - 705 710 715

GCC ATC TAC ACG TGC GAG TCG AGA TAC TAC GAA CTA CTT GGA TCT CAA 2210
Ala Ile Tyr Thr Cys Glu Ser Arg Tyr Tyr Glu Leu Leu Gly Ser Gln
720 725 730

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 Ser
735 740 745

‘ TGT ATT CCA GIT 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
765 770 775

ATC TCT AGA TGG CTT GCA GAC CAC AAT ATG TGG TTT CTC CAG TGT GGA 2402
Tle 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 GCC CAC TGT GTC 2450
Gly Ser Leu Leu Asn Glu Lys Trp Tle Val Thr Ala Ala His Cys Val
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 CCC " 2594
Gln Val Arg Glu Ala Leu Glu Ile His Val Asn Pro Asn Tyr Asp Pro
845 850 855

GGC AAT CTC AAC TTT GAC ATA GCC CTA ATT CAA CTG AAA ACT CCT GTT 2642
Gly Asn Leu Asn Phe Asp Ile Ala Leu Ile Gln Leu Lys Thr Pro Val
860 865 870 875

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
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SH1006:& ()-)*yl SH10%H& ()-)yl SHIO%E& ()-)yl SHLO% ()-)FCH %OW#&W
SH1096& ()-)yl SH109%& ()-)yl SH109%& ()-)yl SH10%:& ()-)yl?SMixe 33() )yI
SH10%4& ()-)yl SH10%& ()-)OPTX\ nN. pT30%y1  SH#10%4& ()-)yl SH10%& ()-)
S#109%t& ()-)qz PH@ P#\ " dhl pt_?30%/| B#10%I| SH10%:& ()-)yl SH10%t&’ () - )yI
SH1094& ()-)yl SHI0%E& ()-)yl SHI0M& ()-)yl SHI0%& ()-)tx|_?30%| SH10%y!
SH1094& ()-)yl SHI0%& ()-)yl SHI0%& ()-)yl SHL0%& ()-)yl SHL0%E& ()-)yi
SH10%& ()-) ML_?30%. S#10%& ()-)1qz PH@ PHyl S#10%& ()-)y!

SH10%& ()-)_?30%1 “&R100yl 5#100/#&'?‘) )yl SH10%& () -yl SH10%t& ()-)yl

SH10%H& N hed YdanSHAO Y& XA pié GSK1ACA&'ThR) ada B330Uylc S#zﬂ.Q%tl TGG 2738
Thr Arg Glu His Leu Lys Glu Gly Thr Leu Ala Val Val Thr Gly Trp
895 900 905
GGT TTG AAT GAA AAC AARC 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 91% 920
CTA CCT GTT GTT GCA GCC AGC ACC TGT GAA GAG GGG 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 AAG 2882
Asp Leu Pro Leu Thr Val Thr Glu Asn Met Phe Cys Ala Gly Tyr Lys
940 . 945 950 955
3 AAG GGA CGT TAT GAT GCC TGC AGT GGG GAC AGT GGA GGA CCT TTA GTG 2930
' Lys Gly Arg Tyr Asp Ala Cys Ser Gly Asp Ser Gly Gly Pro Leu Val
960 965 970
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
975 980 985
GTC AGC 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 TTTCTGTTTG 3194
TTTTTACAAA TGGTTATTTT AGTCAGTGAA TGAGAATAGT ATCCATTGAA GACTGTTACC 3254

TTTTATTCTA CCTTTTTATA TTACTATGTA AGTATTTGGG ATATCTTCTA CACATGAAAA 3314
TTCTGTCATT TTACCATAAA TTTGGTTTCT GGTGTGTGCT AAGTCCACCA GTAGAGAACG 3374

ATGTAATTTT CACTAGCACA TGAAATAAAT ATAGAACAAA TCTATTATAA ACTACCTTAA 3434

AAAAAAAAARN AAAA 3448

{(2) INFORMATION FOR SEQ ID NO:4:

(i) SEQUENCE CHARACTERISTICS:
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ySH10YR1#&&' () - SH10YRI#&&' () - SH10YRIH#&&' () - SHL10YRIH#&&' () - SH10YRIH#&&' () - S#10
VR1#&S () - SH10YBLIH&S () - pT80%
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B: #SH#109&MEEVA]) 16# MR EHEFhe) LEVXEDT $er?8QY Leu Val Leu Gly Leu Leu
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B: #pT80% Phe Asn Ile Pro Val Lys Gln Cys Thr Tyr Phe Tyr Arg Trp Arg Pro
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3#10W<S#1ocy%4‘§%e£§p?€r-°s%§©&«§{f#§‘éf &Y odgR 28 (57 SH ovg15%% 1) SHoveires () -
SH109RI#&&' () - ML_?80% S#H109&1#&& () - 1q| RJ
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SH10US#109RIH#&E (FL5S#109@1#&& () - SHADYRI#&& () - SHLOVRL#ES () - SHLOVRI#ES: () -
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B: #89: ; ?@\Bpd 31% Thr Ile Asp Tyr Ser Cys Ser Pro Gly Phe Lys Leu Lys Gly
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| " #$9R' () *+, -./0123456789: ;
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<=>? @\BCHBFGHIAJ (b MIPRRBSTINGNOY Elaith"1 2, abhereiny sajd Do fragtant v Jurther-
deleted so that the leader peptide of the Factor C is not encoded.

14. The vector of claim 1, which is selected from the group consisting of

5 pPIC9/CrFC21NAS, pHILD2/CrFC21EE, YFC26.DELTA.6a,

YFC26.DELTA.9a, pFC26.DELTA.6a, pFC26.DELTA.9a, pFC21/26,

pEMBLyex4/CrFC26.DELTA.6a, pEMBLyex4/CrF026.DELTA.Qa and
pHILD2/CrFC21.

10 15. The vector of claim 1, which is pPIC9/CrFC2INAS or
pHILD2/CrFC21EE.

16. A recombinant DNA expression vector comprising a vector portion

selected from the group consisting of pHILD2, pPIC9, pEMBLyex4 and

15 YepSec1 and a structural gene to be expressed comprising a DNA

molecule that hybridizes to a nucleotide sequence selected from the

group consisting of SEQ. ID. NO. 1, SEQ. ID. NO. 3 and cDNA

encoding the Factor C of Tachypleus tridentatus, under a condition

equivalent to 50% formamide, 5.times. SSC, 1.times. Denhardt's, 20

20 mM phosphate buffer, pH 6.5, at 42.degree. C., wherein said structural

gene encodes an mMRNA lacking a translation-attenuating %'
untranslated region.
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