E™

PRSPV il

_phar maceut i cal20-an®

+t 0 batch-to-batch variatio

e3elLLI$ 6T .... i |~m-A ~~ , |dB~AAaaa expressi on o~ <Carci noscor pi us
ot undi caudt z Factor ~ Cin ~ukaryotes FIELD OF THE | NVENTI ON The present
application fel gtes tlo reconbinant 5 Factox C, of the horseshoe crab C a r

1Cinoscoxpias rotundi eauda i OrFG, especially mm‘kto its
oo TR ., e, e o o SRR -

bound by G FGgap 10 be rermoved fxommaterials in instances Wiee it is
desirable to prepare a material free of endvtoxin. BACKGROUND OFTHE

| NVENTI ON Articles o~ the scientific periodical and patent literature are
cited throughout the r~peci.fication. Each 15 such article is hereby
incorporated by reference inits entirety by such citation. . G am negative
bacterial endotaxin is a w despread contam nant of nmaterials enployed in

bi omedi cal arts, both resedéixpressidn bf Caatinoscorppasrotiwedicand ~ 20~

sol utions used for parentexal of injpﬁtbpjcqﬁrﬁﬁk@t?r(ﬁégon must be certified
as to endotoxin ~.evels. Also, media used for tissue Culture agplieations

are typically testggdglorofpheupr eroR{Pr8f endotoxin. It ~. s of great
i nportance, therefore, abl'e to prqoduce a 25 reliably reproducible

t e
test for the presence o’fnc‘)ﬁn FBERL | FRPAGANION Arsdates il desompinant

adva{]_ce ilr; t[lesar]tl?‘aoigtoaj de ﬂfﬁéehbﬁbésﬁdlsé?gﬂ%hpdts éa&aéﬁqpah:%ﬂrzﬁﬁ}[a_s |
negative bacterial _er~dat. S ormul ati ons.intended vr pharmaceuti ca
or other uses requfrgitnggi%%élﬁza}?at@%é)go Sﬁggféﬁ?%{l Ivr\?q? e&CHPCERd Ot dxiAt-S
Y f r 2 Factor C iéxpressponein evkanpotésul Ubhamebomtt eapplyisaitd dil Alzo
assay that is presepibyelheoSigyad f et Qe s t Qxi N,
Factor Cis a serine Jerg,t eage pr oEeHnézia @Pﬁgﬁ (l\fJéF{:hgt‘;f_ngsta %%rlgltrlg&i r*)éﬁ%eéms
cascade that |eadstPs bdnding: pénepdotexina Epdetosinadoumd bye SR xian
Factor Cis the prpkeireddddd Fgiowdl hyedridns e LML @ XivherdPOle ig

bi ndi ng of endot axi,n aerine protease actiyity of Factor C becones

, .th y .
activated. The act F\‘?ﬁf‘ﬁﬁgll—’ﬁcf:&p PRFE; gt Bateripl chufs of préeed i c sCeps

culmnating in formation of a. solid~clot of protein fromthe LAL. The tine

for fox-mng the- | nd .t d gelation is indicative of the

amount of endot oxi rhi‘ée‘{%hB : 3 E, ! - ?BN J.C., and Ding, J.L., 1993,

Bxochem_ Mal. $iol _ 15 Pwticles cfg7tis9iscientilie, peniiodfehdt mad asdant . s

subj ective, and vanigbh@tulel hpeSePEed i tHddudotetaot lggacgzheaé%xg iR I
'S

n in the _anobebocyt’e | yaate preparation. Tt 1
therefore desilPabl §UCH 8x5ieds LecBRpeRYntiraEPeFatediby rebrrenes im its
st a~adardi zed for es®ivetgnbgssayhf @itaedenoxin detection. There are other

endotoxi n tests present known, .f.or exanQ e, .the Un~. ted _ States, . °
Phaxnmacopei a (USP) rabb%‘ﬂ\,#‘&&&? 13’ S%}#‘?gﬂg}me&dﬂs,&?ﬁlﬁ_e\ﬂ % wifdegpread,
PA. & 25 W nkel st emgtaNiAanLQbﬁ lx]atgabalté}einplom. it bisgdital .arts,
However, the USP 1 apRi RERIGLH €SindS BeinPBLY Ui ”Eaﬁﬂnszkgi{.%aéeﬁléfcﬁ S0

expensive and often gives variable results I n detecting en OXI N1 )
Oaé‘rtéﬁpﬁ’l s (Wreder - €9rgon, Parentgral343- 986: ' IpRetidms

30 and their |-~etegldwditrathchhfubflps &sdrt ifi2a Wt $8NeRlofbkin Sfhvels.
Z9%2 bar flan R Ligss, New&(prk N. g.). Enzi/rre-l i nked- i mmunosaxbent assay
(ELZSA) has been B2l80, media used ‘for tissue culture applications are

typically tested for the presence of endotoxin. It is
of great importance, therefore, to be able to produce a
25 reliably reproducible test for the presence of endotoxin
in a sample. Also, it would be an advance in the art to
provide wmaterials and methods for removing Gram negative

bacterial endotoxina from formulations intended for
pharmaceutical or other uses requiring preparations
30 substantially free of endotoxin.



; devel oped or testing evoked secretion of iz~terleukin-6 from nonocytic cel
trlines in response to pyrogen yr 35 endotoxin (T~ktak, Y.S., Selkirk, S,
Bristow, AF., Carpenter, A , Ball, C. , Ratterty, B. , & Poo7.e, S. , J.
P,tzarm Pha.t-macal. 43, 578-582 (1991) ) . However, this Y 3 test is
probably noxe suited for research purposes. One other farm of endotoxin
detection ~,z~volves its localization_in tissues of experinental animls
during i nduced endot oxeni a. An i mmunoffi st ocheni cal method 5 utilizes native

Factar C (purifiedpELeR-Te t_pé: deriiddhlbnt0 o%p‘%ﬁxief ilrbi?/Ahila {:%ﬁ%ﬁ?ﬁm oxi n.

The Factor G, endotoxin conplex is then reveal ed actor C
anti body (Také¥ERES (AR} a¥say phatods ReesepEhytthd giandard methads
(|h994); yakaofoét. etstling Ewr k@llcﬁltw%inReS- %c{é"f)c 23;6-%2]841&11%5) )h
This study in¢g~, cate~ angther utilit or Factor,.C. It is .therefore within
t he enbodi rren%rgﬁetaﬁf’s EBB‘F?%W?onu}%t obfai W% r MHEaedPFEESHE ndht 2
construct & (ecagcadeH that CrleaRis / Eo condguhatipn heof5' thed DALGEORD-A 15
insert flanke ~cOoRl: 't£§% ' Fagt C i ns om
Caxcynoscor pi S:gp‘%gfﬁnﬁlgg{u a c’atve e’en%%‘ggéggglsgdg?gr ipgzéogf?eié‘ g.u%er. No.
08/ 296, al4 an@cyuplly nindsA tNavhhezzendato®inHo upe . WhimdiegB.eHl. and
ezoteeh. 20 !ian%@ f ) i nl2e i s O f

enddtdxd%, [ 1992) abrin %‘Hﬁéé?&i}% EEEEQ%tg Eilq(zc‘ﬂ?mfs'z;t,c:l;or c

Carc.i noscoxg&qléls rot undi cauda (rCr, F een produ In vitro by

as
coupl ed t r ans&ESHES ARt -on e vageds Fagdor 1§ 1y baked) 4 and

S. b. Roopashxefadin alf .prioteegmiantddx.clictinatintg lin 3oldde 849 $£995)) .
25 ~i owever, the esent [ nvention resides pagtly. in theg devel o nt of in
viva systens, aes%(gjf’:]l‘%l F;OESP%S %cgt.%:‘t% ggmg ﬁ?)l?t%%'l , ?5‘? Sriei BRF
pxwduct i on of fic@ri@dythsplddsi ohobf agidonele DNagreAl sof gedatriorecison of
rCr FC from act;i ' hsgsd ~ = RLoteol ysi by L ~di ng of
endot ox~. n \/\/nil(’:nh\éﬁtn(%s?;‘/mbvé%nS)rft’agg;et%’!tJ I'n so lr}%fl o%gi%ésoéﬁ |..ﬁ9i%lo+§?$¥)% gfiBf he
protein is dedori Baguid-O., &nd Berg, Nd:.. 099B2081loghem. Hadi cBioly,

di . met hylsyl f apirde. (Mp2SQe70WBL) i s msldarkt 0 eRl 4t GaNa tWRnC a5, usgd
during the purifiGatian 35 pxocess, .Even greater protectigr o the rCrFC xa
achi eved by alSPISFHiVS aRGgEREIRPLECHR Vb5 SensAliXitygodi 9aFentingt al
ions to the pwf . 8hdetogrinsaiud i 00S.batah-tothatdh avarhasidn din cuheent
difficulties i ) i t 0X1.Q..] ma due..to endo

interfering ff&o%ﬁogg%h;%ﬁ%%ig%i cé%eg\%gggggé'\/\/as ﬁfttt):di f]f%d ?gg?%§ THde a
speci fic step darigysdrd tichexpirassarscendbrant Fagtion) G mindisihl ceeddnbet i di ne.
Endvt oXi g i N ot SR ES, S gsParaLed fromint erderd noedAcCt ghaob¥hxi

chr omat ogr aphyg t hrough 1 mobi |1 zed %i stidine in V\ﬁ}}ch eér)lﬁot oéiaﬁ {%{%n

speci ti Cal 7. y IR and, subsequently quantified by fluorinmetric LAL

assay (Nawata, M, THkM ngbe, obherHag@otMxinVdlanabeprdsenShBy Oknbwn; Toaa,

T., J. Chrontatogr., 597: 43.S:424 (,1992); nobe, S.,. , .

Shi gemoni N Toname $eBiited Stiten Pritarcapatal JURET; sekbiE ( 32
(141 : 797-803ydsfA assbye(®omasule, nPRhed LefriandaX.oxXfurplagor BALOSE i S
limited yt-g@ l:.0 VQI U f Q. m d ergql S _ rt on
t he }use gé%fea‘gll [ |éttyélo‘?' t |'sq%e§t7ﬁqd9f g%é?'en%lvlﬁpn'g&ee'r@do?gii ?IB]gf ?g%?'l ar ge
prepar ati ons. Bowewersothar USRI yabbdt mapegesd testanis npeovenlyetiog of

endot oxi - assRondkbeid, ONE 1 MbBIebKB GSIR ldfioeP iU TaeaRI s Say
20 of the endotoxin bound to the co~,um. Nore recently, agen (LAS) has
mar ket ed a ' Q&ML LS| inf detgatinge andtwrinentdt Pharnacert pradp @nd see,

Q-. agen News |gsHentiala 1(Ml199§}«c5h§;§n,rmu.i,nﬁPnggg-zseqa-«fﬁr@o(w:@md etary)
r eagent t%‘t re vei1 endotoxin,v 25 ramthe plasm d preparation.
and thelr Detection with the LAL test," 8.
al., ed., ¢. 1982 by Alan R. Liss, New York N.Y.).

Enzyme-linked-immunosorbent assay (ELISA) has been

Watson et

developed for testing evoked secretion of interleukin-é6
from monocytic cell lines in response to pyrogen or
38 endotoxin (Taktak, Y.S., Selkirk, §., Bristow, AF.,
Carpenter, A., Ball, C., Rafferty, B., & Poole, S., J.
Pharm. Pharmacol. 43, 578-582 (1991)). However, this



v SI~T~Alt,Y OF T,~iE ~NVEN~ ZON purified G FCis found to be a useful
tprotein, both as a conponent of a test for endotoxins and as an of f 3,nity
reagent for renoval of endotoxins from Qher 3d tanateri.als. Thus, one
. object of the present invention is to provide purified reconbinant CrFC
The present ~.nvention is also enbodied in vectors for expressing
reconbi nant Cr FC zn eukaryotic ho$t sell]s, such as mammualian cells and
yeasts. The present invention ie 3S furfher enbodi ed by eukaryotic host
cel 3. s expressesyy Xeoepdibatsly-tmdird Guitcedreidio de e qgumpinpoaes .
reCoOnbi , t ~, ant < S i ti]4 : ol lelsh § cl oned
i na eukaxyotic ex?%%s?%gl\?e%?%“?%% é%%ﬁé‘??z?ﬁ%ﬁgﬁ‘nﬁ?ﬁgﬁwéé I%gusr otein
(raFO). In gheeatizakiontinshhssnpecefopxprEiprateht 2pAPelei % xpr ess
C][ FC i nShost gﬁ&héeahaén&gt&ggmi%pducgnbggﬁ@ﬂ@{i@mﬂtmicf}?]and@tmcmpabl e
of expressing |arge quantities of CrEC a . opri., ate for r QSSsi on
in-the pr senPF}igégng‘BBH"%y%ﬂ‘%tf'ﬁlﬁa‘ﬁ %’W%&P ilrig tl—raléfeélr %’Q‘(ﬁ%
anyhor seshoe toalspdoif icgirigsehiadi vchewuendebbkide seffhencBa¢baxre Gresent ed
as SBQ | . D_. .1 and SsQ. . 4 . . . l?_PNﬁs 3N e Factor
C of Tac: hypl 889%?‘5%?&’[“}?5%%@{ a*séch‘salédl}[%/’ el@lilte adA et” a .B?%gh\l%u&rér}al of
Bi ol . Ghem 266&t8pr635samsidiodn 9¢Takenahiandi.i et antes, Pathod .ddgFable to

preparelSmat el glch, $461185; CHAIPLIPAUDAY 1 NaRGL OR! 06€11 f Imirs o the
li ke, that are substanti a ree of endotoxin contam nation, Thus._.it is a

further A3 ecf*ghe Repent Zéﬁ‘*i@ prodtee22tfi 195 kagent™ ¥y ERHN ~, ng
endat oxi n froqyMicatied SnothekSueiDibpr2oetiorot:.t het pkesantréfimant i on tv

provi de net hods .fqrrenpvi ng,endotoxi n_from,materiarz. d,. whexein

methodsenpl oy “Ahafy  Fiey fento éi g?‘].lﬁg @%cf%el‘%&egg’nto rre%&(‘)ds f or
testing fox endotaxactnedn a' semwwebhaen tany doasdackstdHut the . @i nci pal
dr awbacks25axe Aoty VAl af, i s AL cprepar aki,@nso ANe Jrtesgpiahat
aubj ecti.ve n Ia'ré)z#ﬁfﬁ%zlt/% .éﬁggg%‘ﬁpfgge%i 1}el\i}ents‘f'ﬁn, by providing
tests forlenddmment: tankesid) bynBroRdoites)use of Factor C, rather than

uponclotting of a lfyas!i NLRab&ihgese riavhackse | ngRRAiingl~. afrokl IS an
obj ect o the gresent 1nvention togrovi,de ‘%;fi git a%sa met hods foi
det ection acr deRREMHITAITHWT chabRBdiFaida a 8a¥hI e. eébauggei’ﬁ‘éﬁg Hys
utilize rCrFC pfsconsddt @nis c@EFIQSiNG.008 /Rloay 0asr ahdedalsubjiagt AoA.
lot-to,l.ot variation., Because the35 ys erf.onmed_ i . t that
is quantitati \)%?‘f“’f?e él‘:%aﬂ%gr%' rrgf)é 2‘%?512'ctV%Eéf?%anglg’éléay%h?hgﬁgreé y “upona
det er mi nake on 4t -w0x| ot (U85 )N4r med | Recombinant | FagudFrsF H$SERPRTI ON OF
TI I E ARA. W-NGS.Fj hast (PEAREP! b & Bk ebaukia Not |
SR g 2o A L L e pRoRy

f I anki ng \ UescCr K/ CrFC2~.g%was cl og&rg into the
Not X site of pbzZned tFo( fryoneei sk ptranaarsBhion §rans tat 0B SHHRE Ene
construct p O Begl. Nthe dwpide Nid Ahagsept, HodpastEe detiadd from
pCEM | Zf (+) / Cr EC21 (see Fig. 13 of U.S. Ser,, No. /296,014y iRserted
into EcoRl -NotPlﬂFﬁé@t ed®Hax 31'10368it‘0r§56$?A§%(8'| n ta?4é9gen(‘i%§r‘:‘aﬁ ", San
Di ego, GAdst 0 Hbebdethe ttenYirainyg COMNMNEE G2 rENIdER Pasesly uinhdhe

di gested with Eco tQ facilitate.the | i f j 2tagent
df G FC21 fro ﬁ&%&%{'g)?é HoYve h@g{%&gﬂe%p%ﬁgﬁeﬁg? lﬂﬁq%e%% O FC21
CDNA in the 15agomsthastt EEDN-, LorCeETiTient quasy tsitohsof h&CeERs thict
pPxC9/ Cr FC2I NAS. The P. past ki e tion vector, pPICO (InWtrogen Corp.,
San Di ego, CA ?%sgﬁ%ﬁ’é‘aﬁﬁzg?ﬂbgm&?hﬁ%‘éfTT. The aonatruat pET3b/ CxFC21 (see
Fig. 15 of U.S. SerAlle. 2be0®r2tettiop ofnesikS HEROBHRILAVRIOGIOR 132yt t ~ent
of O FQG21 ,¢DNA kS FéblvyisVvady abliadhhem devagaiotdeih son,
W). Thi 53?DNAS\}\1/%EE§(%PEMQ§£¥LA§£€\I%€? %’?lthe}}pET% V, gtorﬁtﬁgs‘%@a‘gm €f t he
Bgl | 1/ Bam ~I sWhich #RF SScPrEaeithd s sUMAANS H6F ~dhi Pt &N,
giving 25 a 303pebyprictednt i gdsombbédetnf Ussd iSer. mane 08/296 hels.

cerevis.iae a m-.ting.factar signal t.i de e Leepeari { “rhe
resul tant @nsﬁaﬁéﬁéﬁg'}yt'efﬁﬁﬁscég’qﬁgzl%%@méa' Abglﬁgﬁt lsstzﬁg%%ﬁi (_()?011
am no aci ds belgagitigniso- tWe qihagerel~ went |dusisgertdee (fpeni £ cabien30
expressi o rector pET3b, HAR3039 e i SHFG Eeqygnc cgu 4
shows the nstprrl?&epsﬁ’Hl Lm‘?‘@lﬁc%ge%gcégﬁ%?%%}i S\%éf r agm%FrEFgQi(ngl
from pGEM | Zf ( €)dhGrev@Rll byas 1 bpgadding ;an yepdaRrf fiechdye £0g gBepatpidtori s
e~cpressiaz~ ve tx}?arl’ed@'b&l-e'%zal( s P LR £ i caeddnDe@dt ieNs. t 0

generate the internedi ate construct pHI [ EE21. This con$tx' uct was
|, ~. nearized with ~Chol to r



¥

7 agconunodate the xhol flanking portion of the cDNt~ fromthe plasm-.d
,PCDNAI / Cr FC21 (see Fig. x) to re$ult in pHxLD2/ Cr~k' C21. Thi s Ganst~tuct
contains 3448 by o CrFC21 cDNA. 5Fi gure 5A shows Northern hyk~.ridization
of Factor Ctranscript~s~ fromclone #8 contai ning pH Lb2/ CrFC2l. TheEcoRT
flanki ng fragnment of CrFC2i was -3ZP-tabeltedtohi-gh specifze activity and -
used as a probe. The |l evel of transcription was nonitored over close tine

i nterval s10of inductin with nethanol wdtch was added at time zero(at
the'start) and at 24 h.aCr heddNA sppeaspeodivad | yas rEikeut it h pgak
accunul ation %{ 5 _haqur.s afterj ndugtion. No_further inc easew'én CrFC t~t NA
was seenaft er YWETIIANG 1M dd® | BA2F8R; oOPe 55O st SRECHBPPHEr n
hybri di zat i on iafteFfetamngCt riavgsriqt s 4 r avhioeemaid r 4t orassay (was+) of
P.paataris (Ggbk)eq | B I etk C ~E¢0 f i ng
fragment o CrFC21 f\/\llagsa"??g:}Pl'3L ngggléeé%%g%ésp‘?etm. |t(l§ ggtlg P\Elﬁt Bﬁgn ﬂdé%% as
probe tar X heZH4AGAE wedrg Hywmabdldizesd higidings i of ostigdi d8in. 4
di IL er elnt _EI omz%teééaw;@ls ]_géliﬂgﬁ.‘dt@gr E&b& Ofihﬂég%%@ﬂgw'szgeogs% by
nmet hanol . . Lanes: : , ow 48 ,hours.Q i ctiqn;.2, S .1, ~. show
26 hours of iﬁéﬂ#ﬁﬁﬁ%&%,tgtg"ﬁ% %Wélﬁaﬁashﬁqlﬁdﬁ’&i’dh;w iShows
expressi on of erslstonim coasr epNAfikcadaye fMdrbwml \dasd er Bubkaguanallysi s of
rCr FC from net hanql -4 .ndyuc P.c Rast.or..i s co i ni,n HI [ EC21 ., 30

Cl ones No_ ~ ﬂ%’%ﬁ%ﬁl(ﬁ& ~a§/1$1|°r¥d gl ?"t&% -ngﬁgh E%X%%nd HI‘Ones No,
40 arid N& Adinnbaod ng Hase@MEE, Watanaheat Bd, @]l T.r &gffesea,f Tanl ~ed by
EcoRl sites) r M%&% or A 8 u Myhyi i a

subj ected to V}Iﬁagjsﬂ bead t Ife'a't i’%% ?%ﬁl ?)?\gd(%%/ 5’ éﬁer{:&ﬁedg%r_'egﬁggg?'loo ~Cg
o gach sanple r Yot @eRer Spsh- 3 &mitadapedenhdnol BEry alr yChifide Chem. The

el ectrobl ot t edcpI®! eBIScHER E, PERPEE) W 4572863 - F8689f . C HoledBL), Peds@S.
Cl one #8 yi el ded

t he highest |evel of xCrFC ~rhich was foynd to ha a
nol ecul ar wei dﬁ?t}bcf‘f-o.élﬁ“i%x’éh?égs%ttw &~ ld‘fﬁlﬁ@%aef‘iyséﬂuéﬁ‘@iiof t he
insert, tie expshimsk sbfeoo$-1helprahndi thevdl dshaserspentabauthé&Odse kDa.
The difference_in S f the tor 0 b | but ahl
gl ycasyl ati on il f%gg%ggég‘ggnfn %lqﬁg%ug‘f;tgﬁat #gq.yeges"ﬁé}tﬁ%’lég %Qggé’%&ﬁo. 40
and No. 48 prokrerd larsid eprepanshiedsy Cr FCtpxkagi $9 ofayomiDa. beiea

results show thghott€d "Rd Mah, 1&¥AIval dtiHodl o XRIRRSHUPCoLEEE] W thin
8 hours after thbe start qf, et hanol i nduction, Flcf?BL:ré\~ shows, rCr F
produced from®Pebsiong su(‘,‘}‘&?é#’g inteaglbi ity TSN 8PS Yduct i on
at 30 C. Jthe coftthe dMMGotddincfotnd Cceo Vehd ohawet hanol at 15 tine zero
and Z4 hours. Cell sanples were co-.leGe t .the ti peyiod j.ndi cated.
After glass bead tr@%ﬁeﬁ?‘?e’ﬁgy CeQ’raSPl%g'@at}EWrg‘%ﬁeﬁ faug&}a&e"?z, 000 x
g for 30 nmn. Kbhe fopepnatdfiicatdorkepf engataxibhyfrddéephabindtds e,

resu: ~pended xg. Ki (4:.1.q v 0 Ald.quot Fia Spensi on
were boil ed ~.Ql%§?8n@£pﬁ%§%aﬁgr gﬁdvg%%%)lz'vedhgﬁléeluzac‘?r 6% g%ggi'%eon 10%
aeryl am de gel speehfde nilpropristagydmrradent okkat | rempypst ensiotsurist i ng,
we gonfi rﬂgthagrggetﬁgx%mgm§an bepheaionr FC occurred at 8 hours. The

mol écul ar 25 wei ght markers ( wer e obtained from gi aRad (Kal ei doscope) o
sizes 208, 144, 87, 44.1, 32.7 and 17.7 kDa. Figures 8A, 8B show detergent

sal ubi I'i zat i onggMMARY FOFOHBI IRVERTDONt ransfornmed P. pastoris (clone #8: 30

PHZLD2/ Crf C21) . After ernight splt=biljization w th.incxeasin
concentrations of tﬁgrggﬁgaggﬁ#g,l? h%’%%e??&t g V\ﬁ%f%grﬁlf‘%%‘b'g'd Lot 100
~cg sol ubl e prateian cbmpanentupsinat ahéswnafanabydetiokindéstrel nabl ain

Fi gure 8A sho olubi ]l i zatdon S ective from.~. % 3 hi gher
concentrati on\ggft?géf‘g’ égé%g?g\%s # %t‘;‘(\%&?‘g%i I |8§a PgﬁE\%écéngcr#e%?eaéﬁé%% Z% of
sarkosyl 88 hi gaberdadsent r Stiusns onNahsadie ofbl @rulpreswighinventhomker s
(Bi oRad Kal ei dggcepe) i dD8udfficd T rebduibintnl . c2BE, 7 thdPreddhie TP

canta~.ns the total proteinused for saJ.ubi|ixati.on. [
sol uhi | i, zer O FBVEBLdGFRe I SRR embaddfst rirt VERtPras Fods xpese$agi on of

Cr FC2G cDNA delretoaiigahicvatipes imclkuraihecic undsdangelalLd gaghonagUTit)
and portions of theb‘eader e%tei de_ usi ng two S, cerevisiae, . .

expr essi onvect §Agwa éﬁ‘§ecﬁeﬂ( G B3R pERSLPEESERnAIRINI M | 1) |

Th. e EcoRBSEca&urthE)y fermgmiinvd abg trd&aotatic Navbat ( EN)L My agrpnése bhgCr FC26
cDNA were isa7. atedir.omre | nan e, clones and.inserted .

Pl vxduar . Ty FRESRH S b CRFat (s £OF T B R omn tnant

PEN26, respectively. The entire 5 UTR and various |engths o0l5the sequences
coding for the | eader peptide of CrFC26were deleted by performng 5 -3" Exo
1l del etionmut agenesi a on pEE26. Framthe deletion library, twonutants,

Cr FC6al/ 9a, al so designated FC26~6a, and FC26~9a(see Fig. 9) were selected
for expression studies. The20EN fragnent of CrFC 26 was excised from pEN26

r " 4, 1 g~ e .. e Y 4




v JU tto the K lactic killer toxin signal sequence, to yield YFC26A61 an
YPC26A9a. Figure 3.0 shows a schematic diagramillustrating the different
gene fragments from CrFC26 cDNA cloned ~5 Wtto the S. aerevis, ~ae
express7~ori vectpr, YepSeG-.' (Baldari, C, et al. Enbo ~T. 6:229-234
(19%7)). The conplete CrFC26 CDNA (top) has been included for reference.
Key: open box, untransl ated region; shaded box, sequence coding for the

| eader peptide; hatched 10 box, coding region. ExoZll nucl ease deletion

nmut agenesi s was carried out on CrFCZ6 coPNA to yield the deletion nutants

x' C26d9a and FC26A6a which Contain 5 deletions up to nucleotide positions
721 and 761, reSREWwhiatly uﬂiﬂriimrceibletdmmd:&mtited)mubmnelﬁ1|E1C26d9a

and 6a by renpvi ng, gl e s jre of rna H| ndi | |
site at nucl eotal\ dge po&fclt%{nngggﬁ%g%:igg Fggggg 3@%&8%%%
respective: Ly. Yeauuzinang r@%‘r“hzﬂ’r%w P&&E@agnﬂm Rﬁr’:@qn@ze‘.cwzmas

inserted directdy wj@ce/ea@e@.hel ?’*‘fﬁf&* iﬁ‘y\éﬁ@l&heﬁza ulﬁseéwaégmg%g?s ljgctic

Kill t t
slequg;lcegxia Slr‘}g a‘hn‘?‘? 1 Ya)]éﬁveg ot| pacdycr; basterail, eodgtanin gast i de

(in YepSeci) armk@@%bbl@fl@mpméaﬁﬁg barga dpdn Ot idd ot GrE@cri s
ki Xl er toxin aigna?. Iﬁ@l% e LS Ilnglked in-frame t.o CrF deI eta on nmutants

6a and 9a by a shor t©st Fet (?P%?p’f)b |f‘ﬁ’<’ér Zf (+)
and pGEM ~ 2f(#esqhi&e®wy$tMecaaebaenDNAaoana:odsngnFAEGonrad:omf( ramed)

whi ch woul d SerNSr&sS él‘@&&% d 9a.
Figure 11B shows an%lt%r'uc tioQ W@éﬁk’?g??h?&f@e eri va(%ﬁ/%@:g%%%‘%dzf(ﬂ
A O al / Sal 19 st (®¥@rPERREeREGENBAL aded- W3- | lhsand e8EQnt §-P8I B@scdpt | |
SK-1. Thi's fragmen&DMSehb@am§ob;ateed'a@xoBa@*Ide&*éuﬁWd FrREhdidag t ed
into 35 pGeEMEZl Z{é é eifecélvelﬁ%gtééd ﬂTﬁ%Srraz %{e into the nultiple
cl,aning site o S stcékf%th
Smal and reli gaZGzGJ(l@)an@S’SQgGSGB 11898DY. by Srral fragnent to gi ve pGEM | zf
(~-) a. Figures 12A, 1 %%ﬂowth%ﬁconstrugtlon f CrFC21 a d CrFC26_ hybri d
CDNA and its del etionm) &Ssast “extit eSEPIAM Ss BERdrex4
(Caserini, 16 andtertsay, shch H aspp. cuBSuts&4 medisGeneti c ﬁmgmtamn ng,

Princi Ies and S . 198
by PI eﬁum Publ |£%%ﬁﬁmg§®ny%r Che qﬁﬁe 'tlﬁatcs(&)-% éa&tt#%#sf%%%\ﬁ ded by

J.AH Mirray). effﬂog‘?ﬁb‘i‘ec‘iﬁﬁamﬁﬁétigw b heserALSde, 3 iy mhbject

(gont ai ni ng t heofi hda;@rr&ln\mﬂtcﬂdtg Stld Ep&ﬂﬁbfl@eﬂ hfﬂihgxy Coeagentos G?tﬂCZl
cbNA was exci se R I n a of p FCZI EE

referred to as g%%é?ﬁé Qg:er’gfL 68y %@%E%gffﬁ;% Fi g. q'}: 3} rﬂf{‘%

ii~ta the EQOR ohnedt Safk. Ehel p@ga@htt Heav@rersirind q@BIpmd)dqotmétﬁldds Sien:

yi el di ng the pl usi ng
Smal and Sal z d?glgas)g ﬁ % ?r odﬁ%é@gﬁq%t€§£ém7 ?‘%l's%ﬂé %

( pEMBLyex4/ Cr FCe®rbay aseefmsltzexeamentogpmpsleiny €uFgi-ve pFC21/ 26.
Figure 12H shows thergel ﬁféQEnH“&@Ehoag 9592&132&&% t\@t éa?a\géoﬂﬁaiﬁda by

di gesting pF C21/26_.w H n us renovin uences,

fol | owed by rel F@%{Piﬁnﬁavet%%nw§§ﬁw’éla°l<ﬁt ePH5| t‘ﬂ%néﬂreﬁ.lm 23
frggrrent b;asdouhi:e mogﬁ-ﬁd-dmmﬁaﬁiﬁgiaﬁdwﬁ mﬂglgfepgﬁaﬁlégﬂ ,anaﬂdthe
subsequent |. eir filled ends 25_pxaduc e etion_jutant,
pFC2I / 26- BX Fi gg&lé‘c’}ga q%r'f’he?n ulrf'm 8f ;ﬁfac?SPEC tr ggl'l p'flgz from
S. cerevi sxae. D’aﬁyeng snzmtwnt Heyliamwtdﬁlgzltlelm fereendetokid tiwo bot h

PENBLyext and veaSecloniootgioy (Re Gl o M08! €, kol At bgn ™

iz~vestigati.ng t of the sSize 0 S in
constructs to tEiatEingt ek -ae‘lélv afdimknatet rt]m&#edmwml@ In

cerevis. ZaQohOSParB&@u!lai?' aiedlérﬁﬂ‘ ¥BY é@h‘so@' €hes @éééﬁtlﬁﬁi}@h‘@oﬁf
gal act oae i nducti on \C/i;ereeectro ores botted ridized 35 with
3zP- COr FC probesProvide —affinity assay wethods for detectzon and

quantitation of endotoxin in a sauwple. Becauge the
assays utilize rCrFC of consistent composition, they are
less subject to lot-to-lot variation. Becauge the

35 assays are performed in a format that is quantitative,
the asgays are more objective than assays that rely upon
a determination that a clot has formed in a LAL.



v1 2. LateCa~nstructsize (bp)nmR~1" AB (kNt)I Yepgeel DbNA

(cont z~ol ) --2YFC26SP19022. 1) 1. 33YFC24A6a34473.5, 1.354Sf FC~f. A9a34923.5.
1. 35YK' ' @6A6~- H35430. 96 YFC26A9a- H3S880. 97pkM 3Tr yex4 DNA
(control)----BpFC26a6a3447 3.5, 1.3109pT~' C26e9~34923 . S, 1.

3l ppFC21/ 2634483. 5, 1.311p~C21.~26-H35350.9 1ispFCZ1/26-si x1i 91l .a Figure
14 shows the Weatexn analysis of rCFG from~.5 various S. cerevisiae

cl ones containing (1) Yepsecl vector, (25, YFC26SF, {3) YFC26~16a, (4)

YFC26d9a, (S) ¥kegf—fHa FC26 DNA from untransfoxmed S.
carevi ssae and (9) gl—(ﬁ?ﬁ}ga }éugu(ug?uéé. of Shol ecul ar wei ght maxkers
(215, 137t 71, 42 igurg 9 Ehowba)thar ednstnans $CIHw Amai2 IGeluieer e

| . ysed directl ghan ﬁ@tﬂMprgn;&,g B0

ta g 1%
SDS. Figure 15 SB % g V‘fstexn anal ysi s of t{é&? o‘%ﬂ“‘:ﬁ% l\%q‘éw i ae
cl one cont ai ni rg g begd) avrscrlongide oo Cﬂ”@ Not13gikpaof maement of
particul at® rO(bemagh Sobpaj ﬁ%libbﬁeswi) 2); 0 5%(I ane3’> and 1%{I anes 4
& S) showed ~ ncrea ol,ubi,l i zaf on of i_ncreasi ng sD!
concentrati on. u?%élgig 2 phows Ftll'}b%rEoﬁﬁﬂrgﬁBV\BcQHHlﬂpFFgaﬂ-ron'13(93 of
rCrFC in SDS; BPQBIENQsB shdinsgmmintbi | | ot | orCarca10r FCapi Tkt on 4ckPO0.

| nduced pFC21~ lys (4= 50 n1\/|
Tris.cL pH 8, éggﬁ?g?gr(ﬂ?e?%zb ?%‘g?m{‘g Y& B %347 ? -3, 0%
(6) 4.0% and 9 ? 86993 5b yaswm@ﬂmmﬁsoammsrv@x@eémq:amr(d) 0%
2) 4.05%0(3)vactds Q %, %
gl'rl)ton s3(X2& 8 Fol(lzéﬁ,m}‘L 5(?1}118\2:?1-05;@9 égﬁﬁz:o%?gll neé‘z% 0%‘7)Q Eg‘gs)éebqo ~ed

| ysate  Mb~. ectl'ar ﬁgflﬁﬁf‘qﬁgx REPNAL gr?‘ 2I’-§Hes 8 FhdsLowasesfamtihedt y, of
gel § shown in @igested/wikll BGIRT Tdifaid itatehens enNéDesLenif Hdambi ndi ng

of Sti Ssvl ubil F o] f engt h an une, d, CrFG
conr~tructs mfi‘,a[:ﬁi i%a&lzg c#) o cgre[%](?r]ongt‘f@g‘ t Mfg{;)r(qq%‘tnhas been
i mobi lized onthUPVDFECFmﬂirm thléS fullptength chimiziedcbpael £et rQhoresi s
0 LPS 110140 ~ggnRefutangen ﬁ@,_SF yacry-~. am de gels (15c) . After

el ectroblotti ng,nt heurrengr aﬁglwas gg into strips (heu,ce, LpS-strips), and
each strip was i nGUPAZREE 0¥ chipptthe ommwruet ZGRIGQJQREQHNKSUda‘Im ot ei n)

of the respect pvepakebeiin &é&?h@lonAv@%Q@xOf pri%Yy 104 een in
r Cr FC sanpl es, sSar r]?% ond| o t hat of , Carcj nosGOrpl t}é’@r}at Lﬁ?lldljc(?)a dd

amaebocyte 7. y2ate Li ns¥88 o cHReY1ed Wh c i Exed wilhe
er adot oxi n on ¢thastpécst pEp‘Bb}’lmeE‘(BS stgepsFigcuhat &k Wi H. t Bexl, OGNS
woh the %23’2{?52‘%?%% %CQQ‘I‘SF%‘??S By PRAOG e dnins, | e 7 g
only the ~reet SP is DEGMQE@L@EH&&NBIIL@&H@:M INdEGEON ~' he

present |nV€ntMle§6ﬁ' dﬁi?' N PALL iHNANGa %Sgcai@eapmh P iif ‘%{1“ IFedld

systens for prog#,éﬁltl on of rCrFCin v.~vo resent I"nventors have found
that rcFCis B t (YRALPTy BRRISEE AR eﬁkaﬁ%tBElEéﬂBa@{I espartdl lapd/east s.
In parti.GU ar Spgeagia thhe'gamm&aﬁaqg&@mrﬂ@%@@f RiatA ) ari% to be

ef fecti veq el l [ essi codi FC. The rcCr
present i nsentlgogg%%ﬁﬁ% tS Frti qgl?ENW%u g'?%? i At i le‘reyotl c
cel | s expresai Sag adreviadas m~watsimigu bad:tarnsg.ghjaa r Iﬁﬁdé héA the

roCeedi . ng es i SCre in Jcation U S. 35
gerl al Nunger %gﬁééiéﬁ%%% egsol hgl I z %%RI sg%?%!é‘?‘%bl EF%‘? u$i ng

a det ergent sOPRIFBACTRRRINAG 4 deheshont uskdetsh pod elhblayliam Qo iddsor
non--ionic. Al beLsaging! o Eﬁ@ﬂt@g}:&‘l‘;ﬁ%e}?& W!afaﬁggnéx ?{s}&ﬁ}% hOdS

usi ng an ti-Factor ¢ antibody or” _gramnegative

r eagent . t hof¥P¥gpsion vectdr pET3b, pAR3039) precedes the CrFC
sequence.

Figure 4 shows the construct pHILD2/CrFC21. The

EcoRI flanking fragment of CrFC21 from

PGEM11Zf (+) /CrFC21 was ligated to the EcoRI linearized
35 P, pastoris expression vector, pHILD2 (Invitrogen Corp.,
San Diego, CA), to generate the intermediate construct
PHILD2/EE21. This construct was linearized with XhoI to
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5 affinity purification of proteins are well-known in the art. GCeneral
yprotein purificat~.on nmethods are al so described in the art. The
practitioner is referred to, for exanple, the "Guide to Protein
Purification, published as volunme 182 of Methods ix~ Enzyr~ol ogy, MP. 10
Deut scher, editor, c. 1990 by Academ c Press, Inc., son ~zego, CA. For
preservation of the rCrFC in the proenzyne ,~ state, Me2S0 is preferably
added to nmedia used in the purification7 A so, it is sonmetinmes advant ageous

to add 1S chel L val en t i.pAS Lall ch nitrate,
EDTA or EGTA %(génigiaég%fé{lﬁekgggsg% n?ﬁggn§§§§ 2 noﬁegﬁgeﬁﬁﬁﬁ‘ £X98 hod
for renoving et BARAMAoPAPNAL(CHFSahpl(sees Rig.aslh ffar enteubt in
preparati on orp@ris) el XN 3R t EQnSEH-E L € Rfit&8lHsS. 3J|;9¥8i bidd zi ng

the rCrFC on a siéi(i_éable i nsol ubl e substrate to formimobilizedrCFC. The
i mabi . |ized r'€ ]rgCIPWén contacted with the | ~.quid sanpl e under

pondibjt: pns%f avolr:fablxeigs@?ﬁi Mibﬂg?@é w@ﬂﬂg@i&h (rjhﬁrtdit%l&a?lﬁfmi @ff C!«‘aU&abr c

endQ oxi 1o 1 5 CREPSERAATEPY O hdbs Sapr e R g o AR BET & Th6n £ om
t~rhicla the eheeRbxifA anid ngeeiragmeaviedof ZICHFS2ax pend etipt habejl ady negat i ve
bacterial: en i N FYe] Q¢ u ngi t.i of der,ate
pli, such tha?%%%tﬁ%&%ﬁégx%gﬁégﬁgg tﬁﬁg Eelgggt %)% anlk'g)ﬂ e'natllglr%e SVPle pH
wi | | pref erabl 9F raifEsev s Bon gvap neskitogiesk evabl glege pHe tigtgrvals

Furthernoie, -of i%a€XPesh sithahethendl Ngh{¢h Yad ddded AretdMO¥t£an
occur over a w de ra~x‘g%€t1;) |%g#c strength, at least 35 up to that _equal to
: r

a 0.5 MNad s&rtt§%h \PE 3fe B onFEE S PRIR 1 9PR IR AAS €Y
solution of sah# in hberr anpehofpdrld7 a@cumulalidh st sprigberablafdey t he

range of 15 to O cause the rCrFC retain

a, t sznmmunor eac ?@?%g%vdlt h Qﬁ’t :\élflrg:i}eoﬁ: Bt e{;’éﬁéi f"%”f\hé'ﬁlﬁesg@r‘?@e of
substanti al . adbuarstbé getcerd-mathardli $edpetied.that endotoxin wild. bind
to rCrFC gyen in thebpleselgasN5. L0 t : QNG
agents.AIgo, t he rC)?,-g%dgtgo?(?%ﬁ%oi#%fgg %r%?ﬁﬁghﬁﬁr%%f §y t he
presence of subkRBAEYEPLANtNR®R dndvsedpbtpnfforrants nduuk‘YhecEolBx i on.

tT_he sanpl e i st p@awgiwi t(bsi!%{)i @o@ftta&ir{nﬁgbiﬁr{IM/@&g@wi nﬁ%&d Ecrisuch

i e -as necessar requve the errdotoxin toprovide g s e

substantial |y ?‘Bélo%éﬁ'd’g(tqé% nEr‘ﬂ@ﬁ%u dft t B n?zrpéﬁ'ﬁng@&l?g st

pref erabl x 99. B¥ghf t égeeifibt oxaat ivityaldnd presant agHopeske ffér the
soreappl i gati o i i uf i t,0 nmoyve ,8 0..99%.0f thel5endat oxin
initiall yﬁgr esﬂeiéft%l%rwhieﬁggﬁpl ;&‘ nles?{eu 1t e at{a‘f’pcp}%i%éét"u“oﬁ?s i et“ﬁ?‘g%ff
suffice to renbe B0diffedent t hbosadotasx~yarfouemtiire sanpeevalhe ofr FC
can be att'achegnggcggohnﬁrﬂﬁbbqSsgbﬁ\gq__ﬂgg‘gx'any o the nethods for coval ent
attachment of aZoprotein to insoluble substrates well-known in the art,for
exanmpl e by reacti onlAREH:cyandgef-broki 48 abevvAS dielks 2k dhitionso,
non-coval ent nethods can be ugedkor gi gnpki EhéwNge thHGuF& S i dRctedcpl e by
conj,ugat ~ gnvm' th biotin and subsgqugnt i,mobi | i zagi on on_an avidin~25
i'con; ugat% bead. For use in Bat&h &xfr d€t FURYpPoRRHLF eS| BEFLE9R4i on on
a’'bead is preferred. For use {LBc@ldwil@ipryaadensiofy dfajdamive control

i . mob~. i zatiBﬁ in hollowibers or an nenbranes, for stacking into

cartri dge30formaf\s', is preferred. The rCx~FC of the present invention also
provi des amet hod f aFigpzrei bestowsciWesterh bhdbt araklyshs a0t anGtROyEwomet hod
simlar to ELI h i ngas u : \ bNS i N
the sanple ar egé\ltfr}%rgglil @hgg%@&fgf ~c%tr:rpfi.§e %%%@?%lﬁ%%%@é%%{r]@nbr ane
after sepdPati 6hopgssNe -pA RN Ngen-SSpedidrdying (irRd2lr bkl nkength

pl astic substrabRajushidagidnest nb."uer apbaks. an(ﬁQﬂﬁoé‘DﬁQt@i‘é@ziﬁEE he
sanple is detectedb obi | i zed endot oxin

~ binding rcrEC to the im [
andsubsequent ﬂeFEB%(FBEeaf cFﬁgzkfF@‘éﬁHBt%ﬁk%r‘Pﬁl ECoRteoELRBI c¥eTe
det ect e](czl eit heﬁnﬁmcgﬂasﬂbkngupha:cserg'meﬁbﬁ@tsg&s@ afnilmdl tmeafigt,heaﬁ@und
rC FC, for exa seof a chranmpgeni G.substrate assay, .Qx by
i munodet ect | a%gl\nbsﬁcéﬁ%ant‘lt‘? Fadi'Bt®T a%teﬁgodyér%%me& ¥orlowed ny
endvt oxi n3bCr FEdenprophaticad.sstep 800sygh @ esshy saapllee qrer fedueingder
condi ti ons si Mgkalyat. . _form n ex fo novi ng ot oxin
froma sanpl errglgge/ C?ﬁ%@%ﬁ?@%@&aﬂ?{ au&élr%%%l%mng%%gbti ve, gﬁ% al so
capabl eof bi ndeAgetpsbliottad inratiaine deens )proked owitioroki nFacteyger ed
enzymatic activ~xty can be agses$ed by thel5foll ow-. ng
nmet hodol ogy. Detergent {S1~S, Triton X-100 or sarkosyl)solubilized rC FC can
be imobilized, preferably onto amenbrane (e. g. , Il~l1~tOBTLON PVDF) Pall
NYTON, ni trocel | ul ose, WTRABIND), followed by stepw se, 2ogradual . renoval
of the detergent fromthe nenbrane whileal ~,awing rG-rFC to remai n bound.
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*rs signal, sequence of the a mating Factor of Saccharamyces ce,revisiae to
yield the con$truct, pPIC9/CrFC2I NAS (Fig. 3?. Thi~x reconbi nant clone
relies on the ATG aodon present in PIC9 as the start codorr. In
PlilLD2/CrFC2~., 5 the vector second is a non-secretary vector, pHXLDZ2,
provi ding the construct pHxLD2/CrFC21 (Fig. 4). The host cell utilizes the
nat ~.ve ~1TG of the CrFC cDNA ~.nsert as the start radon. In both cases,
expression of the G FC cDNA is driven by e AOx1 pronoter, which is 10
i nduci bl e by nmethanol. ~'ranstoxmation of “P. pastoris, strain GS1.X5 with
Cr FC ct ~ns truantibo@hespP| Chomz RE2 vy iASladh L It hdghegtwlieheBtof wrrl\yl |1 .

The DHELD2] O Figd crgad! S83LATeN HvaL TnoT DERFal b L RE%GE 20 0551 O

vectors were then transfoxtned aris

spher apl ast i ngBAEeRo@™y( ehes§91Jaminet aard s%uencel@fbtheoinsext., 3876- 3385
(1985)). I|sol abixpacebdNdiSeay lofMine (Fasd ( Rl m@%@%& NP d O
descri bed grot ﬁol S g‘% Ide et, 20 .al, Bi o/ Techx; ol og : 455- 468
(1997.) ) 8@59 “ ’lfrﬁ]ﬁﬁ‘?é’rcé‘aét’?\feh‘?e%’cﬁﬁ)lcrfarﬁ ‘f:a%'? °’"C?n°?’? da.s
tdris The expr besrmttrnlbu&lsml teconglyuobyluaiont W edhien PecPatsimdmd at
the levels ot | 2 ransl at puified from
the cells afte;ﬂ%%hangil -in uc?’ ‘5‘ ¥°3§Xam¢1€°%3e ﬁ?bggé a&# cﬁo 4$
reconbi nant Fapreduced GuRG)l4m ti‘@nm&@dotﬁgﬁﬂsphoseinst loef tremskEDa mant s
vere cul . tuxedgng shakertlaskioyi tHadMlife 3484 | 30/61)

anal ysi s of pH LD2/ Cr FC21 expression I n pastoris Various pas%ar Zs

t ransf or mé®t s W%%@%W%nﬁb‘?hm@ heuwre after cheorat@tho®fs in
50 M MGY nedi wathhnAs ivdaeds ikt,r ogen base, 1% gI ycexol 4x105--s 1~

biotin to accumul at g,,cel | The ODD reache ts. The transformar~ts
wexe then transferr%dquﬁ on'gofhrﬂw frWﬁed?‘Iﬂﬂd d34/§%a§t' nPEFb3ER base,
0. 5% et hanol , clloh@ ¥% lbivetd @) tdine eguasei Of. ieahafbD- hhdicbibhxat Jo

exanm ne the opbhnu g f i . dur . nduct
replicate cul tu?esqeﬁégm i ﬁ%%c‘{on c%‘ﬁir%%c% ﬂ%&?&ﬁ%@%l—'&% t a#’rduced
for varyi A$ | eftdmies zefrat |am§1 add hloameest €418y seaplebf wgaéxaqllecaed?u@ﬂo X g

far 10 m nutes ¢4fae (Geld i:e‘ﬁ‘ir %Ng%%‘hiéa%ad SOht L0 mg%&a@%eagd ?ﬁi@@ﬂ@r

RNase-free con |t|ons , ern anal ysi's
(i 3.)tnTestern %P}?&l shemogepﬁeeowaar ﬁ@ﬂtﬂéﬂg‘#‘? at 1%4 psgc @h‘e3&8

(p~ IILD2/OrF023ﬁml5 L—a!rﬂﬁl#é\%d t ®e ?ﬁﬁ:ﬁtl&@ (. etRd pathets

xesuspended in 1:10 (v/ v]% ‘greakl n fer 3} I—r? H 8 0,
contai ni ng O. 1%%0 3 %P%‘b‘g% V\H‘h "(ﬁ}eﬁ tfﬂjr edv
ac~. d- wasi#sd glﬁdss:dmms «f0. tt!hemmnhagmml@n Sregrnsa) boIEledceh.hs masréﬁl—ysed

by 2Q vortexin sﬂ[lﬁ C o] S
xepeated 9 ti rrg“sércc)gra unt | corrpc';er%% JBrea ag%ﬁe egtg{;ﬁhoggsi%bgérisg The
sol ubl e and i ngsHlanidea e hscaptainépar §P8d b)meli@ugqu@ﬁ Edime0, 000
x g for 30 M NpntdC. J¥ t eSadSPHPENdi8Y EBRePEh! etnkl 2Bnbr egkiigaluf fer

cont ai ni ng SDS ran ing in concentration fromO0.5 - 5% overnight extraction

wasicarried outtYRUhRTigh of (FHG oreursedh atrh® Bewts: e Ther mederuilar
;ractl ﬁn 2§|1e Sxgd ubmhtrxce@‘ace} kLlBg}(g g@re andb&aﬁnaaperm:alnt B%@Rh&ig
romthe cul tur Jwere resolyed an s
PAGE gel s under %Qf‘%dr ot offd- 25 §§é§‘a-ﬁ%¥ oet%l 32n4 and

el ectrobl ot t ed ¥ou7 \)ﬂm era analysis. Figure 6 shows t hat the e3. ones
b oduced 101 Cur! hgfed B! Wby g et 18 O 120
sol ubi | ,ized omGwES |9byined Shgom 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 Westerxrn blot. Figure
8A shows that solubilization was effective from 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



v2a Wth clone #8 (pHZLD2j cr FC21) studied over closer tine points it was
confirrmed that 8 hours post-inducC an was the optinmumtimng of xCrFC
protein synthesis (Fig. 7) . 5 (iii) Detergent solubi.lizgti.oz~ of rCFC,
fromP. ~pa~toz'xa (pHTLD2/ CrFC2l, Sl.one #8) Triton X7.00, SDS and
sarkasyl were used. at a range of concentrations to solubilize rCrFC from
the 10 reaonbi xmt P. (,pas~toria clones. Cells fromclone #e were
harvested after 8 hours of nethanol inductdax~, centrifuged, and the cell
pellet was tre it h . ri ped rlier). |1
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contains solubilized rCrFC constitutes approxi mately 3U 50% of the total
rCr FC. The pel FEEEG i 11 contains a lar ge ~0 amount of insoluble rCxFC.
Western andl ysi s shaiepaxismalehemdaubithie. zabhabrabtiénFGOBasAdSDSESE 0.
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$y mani pul ati on Hfgdhe ﬁmﬁgé Ol 62 G} %?.Cakgﬁe(}?@ﬂé”%@%&é%ﬂgﬁg

this cDNA are expresse cerevisi ae t_Oggl ve —~. Mmunor eac ve 1
The r COr FC 30 pretfilcdis f r okeBeeal O Hegerghdon) FC2ed orpfiNBlefexd s (non-

sol ubi | ~. zeyl - Bechddith)X- 1oUrgad Ridn1 AHHbEOUREE) O P ddBRIIOLSRACT L ME-
Sol ubilized rCrFG coul-d thus be purified as a proenzyne and reversi bly
protected fromEQRL NIt g@”’ad’éﬁ?%‘?ﬂl%? ‘R/éz'éﬁg‘-('%%ec%”@w%ﬁ?. ifglaged
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role in regulating tha _expression he gene_at_the translation | evel .
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surpri singly shavesydieesi®s poeSpreneQf NFdi (HONadI & Bibklry hecabher
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that the 5 non{seedfiyy. sHiquence ssremsed Ealnwnpreagiloat etulddesr.an¥hat i on

of CrFC26.,4Nn Qs 5 1104 S Y.S it 1%
or eEexr od hat T inddefi MO THES Beladoekdi B SO HAMAY Suth REGR, |
transl ati on- at tandaHindIBEt andt fnpsrtedudngoothe| veetPrapEEM7ALde) etion

nmutant |ibrary By7i26 3' XUk ERDEX thHeUl AR e Y dilenth e was
EcoRl - EcoRZ (R Zgaf rggmant yi e~I .ge t,wo subcl onés de~ti %nat,ed FC26A6a
and FC26A9a ( FiiForaesd upinghtheqfiapkipgeXhpL; pESeHInFILIoRdEes: ARCdTI |

(pgsi t~. on 1278insepps&d sﬂm&l nﬁmmmaa:m giyesged . sxae;isefjlc%baﬁa-hHS
and ,FC26A9a- H3, ectively.. T tion t were c/7.0 ~-nto the
Sonsear 85 pERRTEKL, i HCACRE - BREVRRR) AR, o
cex~evi si ae f orSphprBseRDN faagnesds  fhewe FO26AbanamdweFe268Pact adzhased on
the creation of r eadi Jrame u]g@ S t aj el i a.on
of the deleted %ﬁgg(??gg%heﬁ\%el%?&(m( Fiss. {‘%é 1_1%'. ?Eggb%gggézuelﬁ%?se 30 at
the junct~ong bétatakedhand dnssrtetd anghutemmediat ¢ atep, inkp

se_qu_enci ng, a”dtﬁénﬁbﬁﬂ é}ﬂ iEchlila'Eilde'ﬂ &f pvbé)wz-s .TheRE £RESEE ULd T hMd !
utilize the A TG colon within the Sﬁ{\)l site of the vector for transl ation
a

initiation30-s Flgaked1y sHierRt br F@#dc DRROBYns{Bw) ngebteshe 5 ThHorti on
of COrFCZ2 and tpesditcantt ifan 100 ea5th tleldistid afut atits PEYBpyexd AcH) o Was
done by substituting thg fmal . . \
were~ subcloned into pGEM112f(+)a, a derivative of
PGEMIIZf (+) (see Fig. 10B). The Smal-Pstl fragments
were subsequently isolated from these gubclones and
35 inserted into Smal/PstI digested pFC26EN to give the
plasmids pFC26A6a and pFC26A9a. The same fragments were

inserted into YFC26EN, creating in-frame protein fusions



vZz Sell fragnment of pFC26A9a tp~MBi, yex4/ CrFC26A9a) with the Smal, Sal T

t Yagnent isolated from pBES21 to give pFC21/26 {pEMBLyex4JCr FC21/2&) . At

the amno acid | evel, the fusion gene product woul d be expected to be

identical to 5 the product encoded by CrFC21 except for a single Arg to Ser

substitution at residue 427 of CrFC2l. Translation initiation ~.zr

PpFC2~. 326 woul d rely on the cognate ATG codon of CrFC2l. Fig. 12B shows

del etion mutant constructs of this hybrid cDNA 10 - Variou9 fragnents o

Cx~FC26 cDNA (Fig. Ip) Were also attbcl ddgd into the S. cerevi.siae

aecretory expression vector, YepSecl_ Also the CrFC27. arid CrFC26 hybrid

cDNAa and del etd orhenk antac therieidfleretxiac lsdged i peghengeastoexpekbdsi on

pl ascnid, pE i Expression of eDNA from pENBLyex4 is

expected to lrvgis‘ t?%(él élfl%%flg%c%i ar accumul ation of ~the product. The S.

cerevi.siae host stFigwre S180-sI@wgas: uSchenat ic hdteoran| 11Epptrating

car~.structs. dgdl ﬂljﬁf@fm“gg‘l:%tbﬁa &t & D¥RomORSIFCHR! SchHNA Qﬂyﬁé&ex‘l and
r af

YepSecl vectors pi us rot~adi cauda Factor %ene
construct s® n $RECs they e@rs&%r%‘kb‘i’%%l SHRHSRSHN  VECESF <, V@B%@E
(secretory) andpabdBfiyexd,anan-secr gnbbyys. 5 e\/@czst}tz@ansuraﬂ:n) The
Namel nsert Yeast Ho t.Str

ConservedYepSeE?'lQP F%ﬁ Z%é%g ﬁ%engtfo% one b@reIECZénC1uded for
6a150- ZBYepSecr&'EGQGA@aDeI &elyon qplemné)o@r Fmraaslated region; shaded

PTG BB Sl 8t G Jelb0S pegeice; ratones

1111S0-28YF~~, ~ one 9a - . .
I 113~v- ~8¥PC258PRal |C®mEing ofregion. ExolIIl nuclease deletion

CxFEC26150- 2BpENBL by e44NaL 1R 2BakETeq. abebgt il APNOUCIeld the
6al150- 2BpFC26d etion clone G FC25

9a250-2BpENBLyé?E§F62E/ZB’éaPGﬁ 1%9%%‘ Hy? i §e2646a which contain 5
, 150- 2Bp21/ 26- GeXetECA%- ChECZESol-IbeId]daotﬁgi poeXbdons 721 and 761,

| 150 2Bp21/ 26- E=3Cr F FC26.) | 2B rNVbM ~
Transformati on 818p§c l)Yeg i's. I g}fﬁ%r al n elgltgg)-n- g,]ev%lgt- h %Dﬁﬂ«t.cgrrllst ructe
The 9.- camevi #C26A%ar aand 8160- 1¥ (reweving3 akla3ofxpthe waniisnt ildes

t f t fd4ed 5 j R H
aria Gets, R EOWREIRAT, of Cab! GHteEnal? 3%163‘5’1{69?;%%%@“&?3’5‘33% ed

yeast cells \A/elpé’SrléiéW’er d2 My 4 ecHivh FCIRAE HYed
conpl ete medi up rla,)e1@8hen;rr§r902FbpeEn&érnhl] HE1 hopse=t rffé&ﬁnﬁnt of

Gen.etics~~ c. 1979 by Cold prxn abcr ~at

Har bor, NY) corﬁréﬁ%éi 516 ggérg? ey e f‘?é’%egcgﬁ ]bnio a(I%%I—I)

w t hout ardoo adgiitds (tlfﬁleac ear)leng@wredevl thilherr egekird sitnel aci ds.

~ressi on of rCrEE%d cereviszae 15 (i) Induction o~ Factor G synthe83.s
a.

Yeast cells har ng secret.ory plasmds were cultured at 30 Cin conplex
YPD medi um (1% yeastFmﬁ@:tllﬂ.% pEBt ondFigvae2dold FHWsE a’Iuaees &fF phase

upon which the qggllyg W%rtﬁohndﬂeeaeex %@pplla@%%l ngi ks ZQomeu UgAghdh 2%
gal actose. For t i'nduction of tracel | ul ar Factor C ex §s~ on

r econbi nant yeaﬁﬁgtme im r‘QQPQFEFil Pl GrFCge. ge eﬁéﬁpuﬂ\’ PefRAY with
40 ug/ m Ipsicxnes . AlTHeatle lagtiBaRellegetdsinasRyiadr pept&deamd 1 skisdended

in fresh SCura, nmedi um ~g/t euci % A, ose.
The induced celX™ 5 3G ¢ %%gggeagilﬁf‘o{ng ﬁnlé ef%/sag‘s(fl%a F’ vmgn% gﬁé haur s
growt h at 25 C.sfréetcHrafEnpalypinkarotegeenab~danivedr £0ow DNEEMAZE(+)

oerevisiac 30 TOAR! pdRRElz Ry 1OS1RIEPREEG) | RRNY BlGEAcU Cagh ek San A

sanpl es were dena oxa I OXI
fracti onat ed orA’EGlCQ@Oaga&bm@ el whigh | wenhg taeam'gf &S td KYPBALALLEBS s,

the RNA wagghybij gi 70 593:8abnPoR! 98cabakabgnal 64. 1 r FE5EE1188dshows
construction of pGEM11Zf(+)a, a derivative of

pGEM11%f (+). A Clal/sall stuffer DNA fragwment (shaded)

wag inserted into pBluescript II SK-. This fragment was

then isolated by BamHI/Sall digestion and inserted into

35 pGEM11Zf (+), effectively introducing a Swmal site into

the multiple cloning site of pGEM11Zf(+). The resultant

plasmid was digested with Smal and religated, removing



. ZS &r FC/ EN21 fragnments. Hybr~.dized filters were subjectedto .

,aut ara, dxo~raphy ( Fig . 13 ) .Figure 1.3 shows the results of the Northern
bl ot anal ysis. varying ei.zes of the Factor C eDNAs werebinserted into both
pEMBLyex4 and XepSecl vectors (seeFig. 1d & Table 1) Wth a viewto
investigating the size .limtation off the constructs to transcription

| evel inthe S. cerefrisiae. kNA isolated fromvarious c7.onesafter 18 hours
gal actose induction were el ectrophoresed,j10blotted anal hybridized with
32P- Cr FC probes: ']_; @ngpr R\tl o% df the constructs _does not appear tobe

limted by the3i*? tHe T fEapieph FReILVASPFRMILIZR(+MRt, the-constructs

having J. ar ger, rmré‘lf_qulrlesl armgt,hi Tewer éloexbhel abhst Wactionsof hacaihe

| arger, majorl cor,r espondst o
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i nt er nal 20t r anscr,i S,g,n ninitiat |pon [ nternali%%' © oxég ar ¢ lrneeseern]tnq n both
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‘5~ . ,Axi equal v |1 ed aqu? washed gl ass 35 beads 0 45 m-,
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er oxi de subs ~xpres~tion of .X rom YepSec asm
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t t lLubl I t
i mmunor eacti ve g% touog)g r%&%ﬁdso fl’xl%{e%na&nhfﬁ%?k H§ %559,9 i ons

(fig. 14?2, xt omt t hat er ' to~cin
si gnal sequencé’@ll Ergment rléit:td@kl@l@odwt‘ewmrpﬁlfpl'i’(malﬂéﬁ:dﬂrtﬁlmamlpl oduct .
No i m-munor eaGldyg REe, Vasq delsedssen® MEL0rR-¢B @i ﬁﬁé’ - éRas

Al t hough transcr~. pts were found for these deleti on mut ant ort en~ed)

Const r uct 2% sedP¥oYcad)the (geketion mutant), BFS33dRE e evi dent (see Fig.

1<4). 25 Three expl ia§] ong Mashdiks Oineatedn t Bha1phsar vaki opactay the
transcripts were defec.tlve %or tranai atiqn, (b) the truncated rCFC

proteins were UMRUAFELPLH(ETRMer  ERESVASEASH n YPEYidgySieas RE Bhe(c)
the truncated rEsdFEGsewer eIpaEt heate etinbet t ot maauwtexacpmm.;zém hahdi s,

he de7 dth
Bbo 1 <hing. | mTdETeSE TS (1754 bl s 888 2Bkl B CiEbnRoERRE R4

pl asnmi d codBt r ubngest tgaking i mhmoreéatnwesbapd of t Llan apzar eof sthe 35 of
~-13S kDa vas opageyed §al &Fé | cousersa &f co a@é'&’%‘ié%&% 1éxF

transformants only (Fig I'sS recvnbxnant proft I‘OXI matel y
11 kDa | arger t'H%%At%'éf‘é‘étmé%thtf&F s?zé’%@@l@#hoﬁﬁe CBNA iﬁ@éﬁtedengt h.

This may be attfiout all@idub JlNerY akireBra {86 Pt @M. | GagHkapyatic
cells, glycosylat on is usually_coupled to secretion of the product.

Howevex, it hastBeR T‘%n‘def‘ﬁa? ?ﬁtﬁﬁpg‘é‘s"ﬁ%‘é‘icr‘ab%tt?@eaﬁ%éﬂgé”}ﬁiézﬁgct or C
is gl ycosyBat edwlbhlt’znatrlscequmb Rat her, the ga,ycosylated Factor Cis
found in intrace~.lular



10 granul es. I mmunogol d el ectron m croscopy studies are being perfor-ned to
conf, irmthe localization of the rCrFC produced by the pEMbLyex4/ Cr FC21 '
t xansormants. Contrary to ful.i length CrFC GbNR cl ones, no detectable

i mrunor eactive protein was observed in Lysateg from 15 partial sub~l oneg
such as pFC21/26~H3 and pFC21/ 26-BX txansformants (Fig. 12S). | ncreasi.ng
SDS concentration provided better solubilization up to 1% SDS. SDS at 1%
appears to yield maxi num sal ubilizatzon. Further increase in SDS 20
concentrati o~rs up tgj% did not inprove the yield of the reconbi nant
pxotein (Fig, H6A). mLar eic~. ency of SOIU_DIII atlor of rCF a
observed w~. t hiff s——%?k% {Fig—16E)r—Bgpitie ib Lr'l.'%ﬂam *+—pi nding o
rCr FC derived §rom Z5¥qnidetTDREY feGatraln ~p8| | b2 Cr FCai ~E
Endot axi . n- - b~} ndi . foygGkkyity of raFCi.s| shgywn as desi.r:l‘i’bfz_d3 heﬂ ei n.
erg of E. coli}tPSiSr—gne,—St——tours,—vb—(E——coti—05 s

el ect rophor eCt §.3al | y| B¥C2888m1 at ed on~SDS- PAGE4471 5% fol
el ectrobl okt i nj 40f thegdoeﬁgg ved LpS onto to g.,ﬁVbF menyrane. ; e
bl ob was bl ock dmy ncupat i r’g 50 WV TT T SHCT, pH 8-jcont al ni ng
~TaCl {iris bufflered - HRS) with 30 nhPéhl BSti %2 30 nin
The 3S rrenbran enas purcleado-rstrips (LOS stfisps) and edco.sStr~. p \A&
separate~.y inU,batedr'reu‘lgE ctoQtrSI ght{agitation gt 37/C wth }200 ~cm
total protein §f—eruge—sefts att-€ 8—6 t hen
washed 3x for % &vin.| pe¢dsdeath TBS before i hewbntion fora3dh ata37Gwith

anti-Factqry C { rbtl bo F&i‘jﬁldyged 500x in TBS £Qp i ning 1 7 |
Subsequent y, i'— “éps—mrerwa-s-hed—w—(—h——?as—gfeH—ﬁwe 5y cubaf i on for
i h )at 37C with i e & ox| BBeAIJah| ugat ed goat an i34ﬂabbit I !Ml h 1

mg/'m . BSA. Af fler, ri Pgikeg gxtansively, the

| ~zOz -and 60 (o Cnlpru I= ﬂdp[HUI (DlgﬂH) i
Fi gure y shows [lelA.dehBEC3 RS nhH

rCr FC (derived from PHI LD2/CrFCZI cl one #a 1 far endoto ~C~.n as conpared
with that of the Carﬁ@f@qqt s@xb% E%uwebeayﬂaaamspgy&s LYBBE Of £ &L

whi ch cont.aj ns nat,j ve ctor .. 15 The_ invention bgin H descri bed,
vari ous nodl fi CREIANE of -t HeH ‘f’e?’r%ﬁ s CARBe et FRIHA th%’e‘gg §r alEPRESHf t he

i nvention wl I wsctandi (§) appracese, to(?qneYECzaMiaI ~qny skdd¢d6Agn théshrt.
Such nodificati gnc d th he 20
invention as i t%ﬁ 6sC 'be(cdkEj ‘@%tzhe ggl ai qua’éﬁg fl%@ %ﬁ@éﬁ%ﬁoﬁf‘%ﬁl NG

(1) GENERAL |NF@RM&ﬁr@Vm(i|a)e ARRLI CANT: PBCAS/28eahylbibg HoorBow (i TheTl TLE

OF | NVENTI ON: C pi ot44Wli cayda smact
Eukar yot es |, (F‘:&% S@E %L—&q% h@%&%g sr WF\’RE%%O\I&E%TC% AngRESS (A
ADDRESSEE: 2®i r dfPa)stagyg i 1R6*Iea§eh 'EP%l}fQﬁ‘ﬁr( Bﬁelé’ﬁ?EE*re lygedodinechblse

Road, Suite SO00idrasté ) reld Yol Fapiss GhUr &bntn SIATE, L Vur ghol aahk) 1%
COUNTRY:  USA () ZI P: 22042

nbr ane
.2 M
at 37C.

) Figure 15 shows the Western analysis of rCrFC from

a 8. cerevigiae clone containing pEMBLyex4/CrFC21. The

28 rCrFC is ~130 kDa. Treatment of particulate rCrPFC with

SDS at 0% (lanes 1,2); 0.5% (lane3) and 1% (lanes 4 & S)

showed increasing solubilization of xCrFC with
increasing SDS concentration.

Figures 16A, 16B. Figure 16A shows solubilization

30 of rCrFC in SDS; Figure 16B shows solubilization of

rCrFC 1in Triton X-100. Induced pFC21/26 vyeast

transformants were lysed in 0.1 M NaCl, 50 mM Tris-Cl,

pH 8.0 containing (1) 0%, (2) 6.5%, (3) 1.0%, (4) 2.0%,

(5} 3.0%, (6) a4.0%, and (7) 65.0% SDS. The same

35 transformants were lysed in (1) 0%, (2) 0.05%, (3) 0.1%,

(4) 0.5%, (5) 1.0%, (6) 2.0%, (7) 4.0%, (8) 5.0% Triton



. (v)- COVPUTER READABLE FORM (A) MEDI UC~! TYPE: Floppy disk (B) COVPUTER:
.1 BM PC conpatible (C OPERATING SYSTEM PC-DOS/ Ms-DOS (D) SOFTWARE:
Patentl n Rel ease #1.0, Version #1.25 (vi) CURRENT APPLI CATI ON DATA: (A

APPL| CATI ON NUMBER US (B) FILING DATE: (C) CLASSIFI CATION: (viii)
ATTORNEY/ A~ENT | NFORMATI ON:  (A) NAME: ~=Mur phy, Jr., Gerald M (H)

REG STRATI ON NUMBER: 28, 977 (C) REFER$NGE DOCKET NUMBER: 1781- 105P (i x)

TEL ECOMMUNX CAT) ON | NFORMATI ON: ~ (A)_ TFL Fyof{7 - 2000 (.B) «TELEF11X: ~
(703) 205- 8083 9& "IjTEEE%‘A ffg?z?%l(ﬂ g i%%\‘m‘r? &g%éggag gpN‘cf 1% %i)
SEQUENCE CHA| ighizes YygateENGTIMolg et ayy see baht s maBkergpRLeuthei ¢

aci d (C) STRANzHNESSangi nel, eréN%eE@E@i GYof bty erown inVBRLEEULEeA' Jf PE :
cDNA 30 (iii I%%L—IETICAL: (iv) ANTI-SENSE: NO (vi) ORI G NAL SOURCE:
(A) ORGANI SM %’é*c]i corpi us rotundi cauda (ix) FEATURE: (A) NAVMEfKEY: CDS
(B) LOCA B I ON: 56Fififde 1Xi phSEQUENTEendESERKPEHAN biSEind OO $DS-

CoocaraTon CoRMRA EEAG g et e Tl B,

TTAAAGAGCG ATATHERKT TAanGTAAWACHE FTQOASCHOTTA ATAGRATFECCUARAEYTTFEALL80

AAAATAAAGT N : CABTATAAG240
TAAAATGTGT TGIGIT E#GW EWE%&%@%WTCGG 300
GGTGACTTTA TGHEETHEH manemaeht abmesSTRC T L egfirenhiames haapf THPRA (380

T T ar G e A D e AR CAEACOTAT 480
—~ ! r N . TA
AAACTAAATA GCTHERERF PRl AR nT AN TA ARSI THRRAAT fm.ggr‘fp&o

TTTTTAAAAT TTGHEARESS THERGMTipE)G TERIGT @ATA EERiPICwasC Aocubezenket Trp
TG ToT Ore Taeinioht thaitne ViFoRockh LEpedl ofherticlbini el OO
Val Trp the respective protein sample. A band of ~90-100 kDa is
15 seen in rCrFC samples, corresponding to that of
Carcinoscorpius rotundicauda amoebocyte lysate (that
containe Factor ) that has complexed with endotoxin on
the LPS strip. The LPS-stripse incubated with the rCrFCs
showed a lower band which was not present on the LPS-
20 strips incubated with the negative controls (P.
pastoris, #151 and §. cerevisiae harboring only the
vector, pEMBLyex4).

DETAILED DESCRIPTION OF THE INVENTION
The present invention resides in part in the

25 development of efficient systems for production of rCr¥C
in vivo. The present inventors have found that rCrFC is
effectively -produced in eukaryotic cells, especially
yeasts. In particular, yeasts of the genus
Saccharomyces and Pichia are shown to be effective cells

30 for expresaing cDNA encoding CrFC.

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 as described in co-pending application U.S.

35 Serial Number 08/296,014. The solubilization is
preferably performed using a detergent solution. The



3

10 15 20 AGG TTT GGI' TTC TGI AGG TGG CGI' GIT TTC TAC AGI TTT CCA TTC GIT

.688 Arg Phe Gy Phe Cya Arg Trp Arg Val Phe Tyr Ser Phe Pro Phe Val 1 25 30

35 40 AAG TCA ACA GIT GIT TTA TTA CAG TGI TAC CAT TAC TCT CTC CAC AAT ' 736
Lys Ser Thr Val Val Leu Leu Gn Cys Tyr His Tyr Sex Leu H s Asn 4~a 50 55
ACC TCA AAG TTC TA(' TCT GI' G AAT CCT GAC AAG CCA GAG TAC ATT CTT 784 Thr
Ser Lys Phe Tyx Ser Val Asn Pro Asp LysjBro Gu'Tyr Ile Leu 60 65 70 t 31

TCA GGTTTAGTT ~1GCTACTA GOOCAA GOGC . . .
CCAGTTCAGB325§T ée%;asa%f ‘t%%‘g ﬂ%u@&&%@%ﬁé’ys%%ﬁ%c or non-ionic.
Pr oVal G n758085TCCAMAGEAGT AGATETAGERS T GFGTBAT GAAACGAEG purified by

TTCGAGTGT880SgE Y, Tor
Phed u@sQOQSlOgﬂgQ?G?J\ mq’%@%&sg&g gAé{:QCEAC antibody or

AAACAATGT928L%a?s@Qﬂéﬁﬁﬁoéﬁﬁwvﬁ’ﬂph@ﬁéhlrur'éprm%ﬂent Methods for
SRSy LA S SO by e
rlyr rAr I I O eu

GCT AAG GAT AT qFI %@X‘ 1&6’%&&‘ cé&%é*zégko&@ GI624EQ Al a
Lys Asp |l e Odeskerdbeyds ihytheyararg e ract uidysr Lis AdDedddd 150, GCTCGT

1 ST UGG WO AL SRR syl P cacton,

GGTGAATGT CAGT URAGENEGGA eCOPATORGRGACRAGIMeTedrOin Jarzymology, M.P,
dyd ulyg | S 140 jSee v eer
GCTTGTGCA GT%EE%T@? )} R AR %6%%%‘%% dy ne-. =an
Al aCysAl aCysAPGESIOAr &Pyr d ud yVal Hi SQ/3188190198200GAAATT CTC

AAAGGTTGTCCTCTTCT TGRAT Gor&hd A €061 HEAQRE 6&aiirice iU the proenzyme

Lys@ yCysProlLeyleuPr As.pSerGI Val.d n2 2 C A
AATCCACCAGATAR%@%@GA%‘i R e %a iZa in che

AsnPr oPr oAspAmﬁrlchida‘Blrod J eA3 pdyr Ber By sSAAARZ0 2GXECag8CGus to add

PhonysLedtysGNEC A (of | SOLA Rt I Goas 103 us RRT LBk A% 38T anc

TTT CCA CCC ARA TG AT ENXSA @AEGEBL GCC 1360 Asn Gy G n Trp Ser Ann Phe

Pro Pro Lys Cys Ilem%! gré%zbbfa(é A&é sdpp  £oPertenldad Pe Thde&ln(~tp. A
CAT GGG AAA GIG AAT CGCT T 1408 Met Val Ser Ser Pro 31u Hi s

Ay Lys Val Ash w%h%ufsgr ref“y‘nglg SEGOEPF iz, S1o8h 3 KyIUFEAPAWRAR, oG GCT
ACT TTA CGG THudiCAasGh Gidréffle £8L pAGpaAGL4b6Mrir | £ GnedGiuye Ae@r THn LeuArg

oS O R B SzﬁﬁgéT%yG?\%m%bﬁﬁ“ G R THRE G e p

Asn3Q030S3| 0GACAGKTYe mmmmmamsf@tmm@ﬁbmzm&

CAT1o52G ¥l 1l PSRl 104 IGARD PGSR wASL B 14

AAALGOUPT oVal /gaipie Abpadery Kosdisiems ydiawrableyy tey ypipding of

#ys?é30?é353gg“%m@ﬁﬁﬁ1§c&@% el %@?@@M‘Bﬂ@@e@?@@@ 1648-

yrd yd@ n_Phe Pro r sSer

G y345380%%536@2@€$l¥ﬂ%/“1#@ gf@ra;?“ﬁ% AC%%W%P%%FG&?

GEGL696AsSNTyr Phﬁehe#ewfa&& Phad\sthd hedraplley T COproAsiniePmo faeparation

d y36S370375T GIGIT GCA GACAGA

GAGL744Ser Trp e @%ﬁ%n ?"Po&?xt{}% Ly e?/%q S pAr .

G u380385390GTCGACTEN GA® AGHpLeT GIMAGACITENTOEGATieAT ggsm@rlal

GAA1792Val Asp Al / .

G 13054004050 R R T WL T%%MG AR ioag of

ACT1840Pr 39al Argderatei splys fan ety opegshereytirar »EBFEy nor the

SCAL883val Tr pCl s e «iﬁc’*ﬁ% A T K pheEb e ety shnge
a rp [ a e rel s euser er a

Al a425430- 4354§é@@cﬁw aé?l#Vce& BHCTcrech ‘t%éf

GIT1936Al al | eHii.s Alsa eﬁgect}tﬁi Lichelr ot WéNBEnG g CoY AlCaFdaltdd sentddeshG4b0455
GTG AAC AAT GGC_CCC TAC TCG GAC

GAC. .CTG AAT 9 Val
Aan Asn Ay Pr o‘aui‘y‘tpcgié‘rr RgﬁrPﬁewggﬁ @gg%e?f&%nt%us%‘ﬂ’ ! % %6% 78 ATA
AAA TCC GRA GAGPrTEG ARGLTEGuUETTtECE CGr MAadT Gl iidiC. GArefisgable, Lys

Ser Gu Gu Leyypby§oSeh betolbPnALS S5iall A SoRlE148P0f 78a 801 #88ne

range of 0.010 to 0.2 M, wost preferably in the range of



., ~3 TATGIC AGT TCC TCC ACA GCA GGTAAA TCA GGA TGT CCTGAT GGA TGX2080Tyr Val

. Ser Ser Ser Thr Ala AyLys Ser Ay Cys ProAsp Gy Trp490 495SO00TTTGAG GTA
GAC GAG AAC TGT GTGTAC GIT ACA TCA AAACAG AGA GCC2128Phed u Val Asp @ u Aen
Cys Val Tyr Val Thr Ser Lys@n Arg Al a50551051SS20TGGGAA AGA GCT CAA GGT GIG
TGTACC AAT ATG GCT CGCTCGI CTT GCT2176Trpd u Arg Ala A n Gly Val CysThr Asn
Met Ala Al aArg Leu AI aS25S30S35GTCCTG AC AAA GAT GTA ATT CCAAAT TCA TTG
ACT GAGACT CTA Val Leu Asp Lys Asp Val Ile ProAsn Ser Leu Thr G uThr
Leu Arg540545580 bg\A/fr FTAMACA BECIBEE TRBS ATRYESA TIERERE Ad® CTA
GAT GCT 2272 Gipwbper€hythettyhwidhrandty - daqdt & aﬂtlbeuyl-haeeﬁrgﬂ&&bAs

Al a 5S5 S60 S6 A TTA AIG QGT. AGT AT, GTG GTT
CTG 2320 QG u Lé @% ééheéﬁ @Etag ?Ga'ﬂf??t‘“ti%p r & S8 HEH Valt tvat s Leu
570 575 580 AA‘FXBR‘FCMCCQWR ﬁ@dcmt@G@@@ PENdGEO mm ABAT (BN ACT
2368Asn AsBASNphadeibe R¥ETHEGA

Thr 585590595600AAC TGTGT&,FT,%'IQ'WA'I%IQG?SAﬁé& éAgAdéGAérPGdkéaﬁ%"g&éTcﬁgecﬁ%? TGG AAA
2416Asn CysVal 2HP« MetbabFEEFe endatoxin (cogpdiexsefovrptipp Ly860981061S
ACC AAG TCA TGBibTUp€eG SPQ-A&AATerdd c@CEuE@GaAIQaNan@AEtQT@f 2484 Thr

Lys Ser Cys Phe fPro Ser Ser Phge élé% Cys S\t%t& Vet Leu 620, 62S, 630 TCA
GAC AGA AAT AARP CCEACTERL h&ATS%E%eS&SAsp
Arg Asn Lys Al &;m)weCy&wiAﬂp Mﬁf:&'beﬂ ylﬁﬁbblbﬂz&ueﬂéntﬁﬂn&&h&@oﬁ@\ CAC

GCC ACA CY g%EA A Hi

Thr Leu H| s Gy -5 giA er I%—S I‘chggaggsg ;{@I%Ttg égggggﬁx?m&fd ATA

AGG TAC ACC TGPrGK@ ;] @P@R}@C t@mmm«empfzmw:ser | Tee Ar g

?c/:'rr %rT AQIAZ S cﬁmﬁ?d—w EhotWxike treBied YsTJ%sé éf%é%ﬁyﬁg?%%\/a f\%r GTA
u

Q/s Thr Thr Asth@ ye %Ct?ﬂansénﬁ’f&j W@SPP& 685 Fo{e 95 £oB4 geme TGT

ATC AAA GTC AT@pm@E@@wsAAeecaistﬁm&kJ%mB%ZaMAbg9§>y30fItehéys Val

coootanc o R RN R R BEBARIE I UE' e R doriier 660

ArgThr Asn Ser ldté@ar aAinQ@ti@?@SGT‘r l@t@lﬂ' GAOGKE T Y‘é@o&@GﬁWC{EABQEGT TA
CCC CTCCCATTA GpC30 Y i€, e rgLeuPro ArgLeu Pro LeuProlLeu
Al a730 735740ACA GCA 93 \éqolgogAAl?:%FfO%p t@%AXAA%&% AGATCC TCA CAACCCTCT
ACT2848Arg Al a Al a (B¢ PFEFE: s2prbeatrarhed $& ageingphpbdscruliptrage

750755760GTG Gify Tdfoy GGt TEHe A tBEIAAER A ColARNECTa CAd IRRELES GFA2896Val
Asp Leu Ser al Lysleu H s al 765770775666 TCT CGA
GOC ATT T/i’% AC@F(%@&@ Mﬁﬁ@%ﬁ&%‘%?ﬁ%mﬁa@% W the a2FFe Tyr
Thr Cysd u Ser ArfeprTwxaiyl@ Mewehmi%?%tﬁoaﬁnmn%ﬁﬁe%ﬁ@ted

AT\SGI?;A;C/:T g nA?\rTS?%%% Afﬂ%%gc%aoo 99%&3,%%]1%9 A ’%@Q G‘%?G%cﬁa%m

GAC TCTCCTCGT @mmw@i@rt@smr%cw@ox/aqawm@ hygsenjngptEenPr oAr g
Ser810 81582004 ch bitisaHab ABE A TRITHATAI GAGATH BT aRATERERC
TGE3088Pro Phe Ile Tr p_@ AsnSer Thr GQulle Ay @ nTrpPro Trp3825
8308358403KG e e CE %?F TGGCTTGCA GACCAC AAT ATGTGGTITT CTC3136G n

Abia Ay Ile Ser Arg Fgpleufda Asirli s Baochkt Téﬁ%@ctﬂuﬁ48?3§985éd@£~@sTGT GGA

GGA TCT CTA TTG AA G AMA TGS ATC grchCT gcc é Y
Ser Leu Leu Asn‘%ﬁ‘ zakion "an, 4" Prada i \Preferrgdy gg °§7d‘EtSA ‘i‘GT GTC
ACC TAC TAT GCRAGH.IGN AR ORE AT FATIEES ,AATimEhE1 3232 ikina 16y hoVabwThr

6 aac aas TAE Dot ot EREnRER R cafaBhEnBhatS s duet et ey
Ay Lys Ty30 Tyrfowmptsp issprseferyed Asp Asp
The rCxFC of the present invention also provides a
method for specific detection of endotoxin in a sample
by a wethod similar to ELISA or other immuncassay. For
such an agsay, the proteins in the sample are
35 immobilized, for example by electroblotting to a
membrane after separation by SDS-PAGE, ox nou-specific
binding of proteins to a plastic substrate such as a



. 890,895 900 GAC TAT GTA CAA GTA AGA GAG GCT CTT GAG ATC CAC GIG AAT CCT
,AAC 3328 Asp Tyr Val dn Val Arg Qu Ala Leu Qu Ile H's Val Asn Pro Asn
90S 910 915 920 TAC GAC CCC GCC AAT CTCAACTTT GAC ATA GCC CTA ATT CAA CIG
AAA3376Tyr Asp Pro Ay Asn LeuAsnPhe Asplle Ala Leu Ile G nLeu
Lys925930935ACT CCT GIT ACT TTG ACAACACGA GTCCAA CCA ATC TGTI CTGCCT
ACT3424Thr Pro Val Thr Leu ThrThrArg Va) @ n Pro Il e Cys LeuPro

Thr 94094S950GAC ATC ACA ACA AGA GAACACTTG AAGGAG GGA ACA TTA GCAGTG
GTG3472Asp | | miTinophfatedr gnd thesl endbyein 3 \tHEhsamml eAligvdetected

val 955960965A%%1r0§1n1&@ﬁ crbEG CATGAAGHFAGE BT BRI ACARA

CAA3520Thr rp Gy Ceu Asnd uAsn AsnThr Ser GI u
a n9709789806ﬁﬂt‘w crateesierTOTGER G@é&% C@ﬂé@s@s-

TAC3568d n Al arh&lcd@n& Olé/adlébéé‘d:é\d%ﬁ&ér'rby @y!&s(ﬂrﬂn@l uBey séy1nags

DSOS S TP R AR e

Al a1Q05101010k8G&T CTA@IWMAG SEE@@@E’EA@'EYGCM@YA@"@QG@QCA@@GA

%%GT)T/ATW %T%%T%$T@é %%A@é Ser gréé GG&?C TTGS?l Pr Ooig35

Val Phe Al a Asgraperatyqirhptepu oF gsueh 'ﬁffb\/ﬁﬁﬂﬁléu%lb@fom QxmedaG ATT
GIC AGC Tmﬁemi%nws@%l%%% AMS460Q i A fibrntiggvalthaer
Ti pd ySer ProSer sAl a Asnlgﬂg105510 0CAG TAC GGGlGGC TTC
ACTAAAGT T- AACCHAME: E?‘T’CA“T%%&’F‘TQAC%Q ATy Y & vy "B fhr A val
AsnVal Phe Leud&Setriivgd|&bdvgl1065 1070l 0751080CAG TTC ATT
TGAAACTGATCTAAATATT, 8 n. Ph
TATTOCTTTA. CTaoT T 1A ARG Ord AAIYE S A, SO ER Pk Ry
TTCTGTTTGT TTTAACKAARIGETTEFT A GRCAGTGRAErGAGASTAGT A 1897 EndokoxXiarAT TGCAG
ACTGTTACCT TTT@J%%@&Q EBE%%E TA&I@IG%% GhAT TSy ABe T A ECEBAC
ACATGAAAAT TCTGT CCATAAAT TTGGITT GIGTGTGTGT 4097 TAA
ACTAGAGAAES GATET AR Ing Crabesdato By GAAATAAA TATAGAACAA 4157 ATCTATTATA
S rneren o o P B e e | O Ty

a no, acl am acCl
TOPOX. OGY: |in@a¥‘(’€%i ECrE 998 ep}‘B‘{‘%‘Phl &%‘3 RSP
SEQ I D NO: 2: Maembranyal 'Kher s PhEMMGRITION PhBVDEWY Phé’a\Ydl qwzmm. Ser

Ser 1 5 10 15 ulL rp P g Trp
Arg 20 25 30 vx?kﬁggg]r g Pheﬂtgiﬁe\q}#iﬂ)\/al f‘é{sﬂ%@ Tr?p" h&% eu Leu

G n 35 402485 c,ysatityﬁlkrgmqwlseﬁ the) dgtergantTRxolek Ey‘&emﬁaéafr?rw € val
ASn 50,55 00 Prg1Bnky Sr@hy Ot Tembia Lisskiier Ol niu Sghoistestly Loy
Leu . 65 70 75 80 Ala dn MraL Arg Pro_ Val Ggg ?‘E L% Val Asp Leu
Gy Leu 85 90 9§Pe§§8Aa‘bh%; l‘faF ArYAAS Pﬁét%; Ploy ey Fa5G fy AP ay
Tyr Val 100 10§ea‘b€}amhaﬁ°~snhél eidtrergéalt LYshe pr@senbe J§r whiehlTycakrg Trp
Arg Pro 115 120 erfere with the biological activity) enables the

o 25 subsequent assay of endotoxin-activated serine protease

L) activity of the rCrFC either by fluorowmetric or

colorimetric¢ methods.
This wethod is based on the rationale that

detergents like 8DS and Triton X-100 at certain

an percentage have been r-c_p‘or‘l:ed to l‘ﬂh}bit ‘—PS'aci:‘fvated
serine protease activity of Factor C (Nakamura, T.,

Tokunaga, F., Morita, T. and Iwanaga, S., J. Biochen.
103:370-374 {1988)).

The in¥ention being thus generally described,

35 preferred embodiments of the invention are set forth in

the Examples below. The Examples are not limiting of

the invention. The scope of the invention is limited



. Tyr Cys Lys Pro Cya Asp Asp Leu Qu Ala Lys Asp Ile Cys Pro Lys 130 135 140
,Tyr Lys Arg Cys Gn Giwu Cys Lys Ala Ay Leu Asp Ser Cys Val Thr 145 150 155
160 4182 Cys Pro Pro Asn Lys Tyr Ay Thr Trp Cys Ser Ay Au Cys An Cys
16S 170 175 3-7 Lys Asn Ay Ay Ile Cys Asp G n Arg Thr Ay Ala Cys Al a
Cys Arg 180 185 190 Asp Arg Tyr u Ay Val Hs Cys GQu lle Leu Lys Gy
Cars Pro Leu 195 200 205 Leu Pro Ser Asp{8er dn Val Adn Qu Val Arg Asn

Pro Pro Asp Asn .21Q 2.5 220 Pro A n Thr, I le Asp Tyr Ser Cys Ser Pro Ay Phe
Lys Leu Lys G%%%&ﬁ‘%éa}ﬂ? msciged @ﬂéqq‘e Ser Cys Leu Pro Asn Ay Gn

Trp Ser Asn Phe Pro 245 250 2S5 Pro Lys Cys Ile Arg Qu Cys Ala Met Val Ser

Ser Pro A u H &80 £69: 289 0ai1laliar Valr L er Y, $ﬁBs lle Gu

Ay Ala Thr L%E?lﬁgf& mo% gPosfhﬁgJF‘ L ﬁAe%g'rht%r ott%r yr E/g%nl le Ay

A@n du Thr LeuThr 290 295 300 Cys A n Gy Asn Ay @n Trp Asn Ay Gn lle

Pro dn Cys Lys AsnpigdS el S ol Lellovdld Phiaiceys aPr PcmoLeueééarPro val
p

Asn Hs Ala Au H s Lys 325 330 335 | L Ile Ay._Va n s Tyr Ay
A n Phe Pr% arg @ AP Geéaqfrﬁés t?nl’asT??éI?ﬁ /%Ecgér (ggﬂAsn Tyr
Phe Leu Met Q3 PhelrAshi3b5reRAhr36 softut it ilves eRpreAsioRr dnAsdva g£Ser Trp
Ser Ay Sex 4 Sey, . 37 3 Cys Val., LYy a AspArg Val Asp
Cys Asp Ser Ly(gk%%’ Val® 38@”%%“39 40 Ag‘lﬁv Phér%giﬂt%b AspI@aI "g‘“‘%"e u Pro
Val Arg |le Hterayweriptinm 498 460la05 b y pepfogamed eyatimg Athed §F7Thr Val

Trp Ay Thr AlgeddSrdyrdbfaddd ALIHSXQibhteu Ser Ser Val Cys Arg Ala Ala
Ile Hs Ala Ay Lys Leu Pro 43S 440 445 Asn Ser d _Glr&/ Ala Val His Val Val
My

Asn Asn GY Pro TyrThe,CrEg21l gBNAswapsslssp qdngdy BEPNALp pBd Asn

Ay Ile Lys Seliehdeifsdth Lﬁéxféﬂﬁe@afoﬂefasmwﬁcﬁ&@ﬂqw%laz&ng BaRsPhi Arg
Phe) Asp Tyr Val _ Ser Ser Ser Th 485 490,49S s Pr4 Asp

ﬁ Ala 4y ¢ %s er GI\F/>

Gy Txp Phe GTPRAYTYSH ¥E heheryused agognsaBterpedy At Gar e FiPrSEQ Lys G n
Arg Ala Trp G comegrétiich nofd pHMb2 nsFGAE 52 .S sliariss exigesAlianAl a Arg
Leu Ala Val Le L .Val,yle Pro 530 S35 540 Asn Ser Leu Thr du Thr
Leu Arg G Ly‘éélyég‘g‘“Lgﬁeﬁfl hrds Trp 54S 55d 555 560 Ile Gy Leu Hs Arg
Leu Asp Al d u LysTire op@hece/@rR¢HL @nd |RGPNYY GRS 7 sopst stk sACgnSer  Asn

Val Val Leu Aspe AspPakisfed®€dd Tt PhRmER AR c880 PBRe8%ch as Chinese

Hamgter Ovary (CHO) celle, or mouge fibroblast cells
such as NIH/3T3 cells, or Cos-1 cells or Hela cells, and
used for expression of rCrFC. Transformation of the
20 vectors into wammalian cells can be accomplished by
nmeans well-known in the art, for example, transfection
by electroporation, or liposome-mediated gene transfer.
Alsa, methoads for culturing wmammalian cellas are
generally well-known. Recovery of rCrFC produced by
O 2S5 cultured mammalian cells can be performed substantially
as described for purification from yeast cells, except
that the physical disruption steps can be omitted, as
mammalian cells lack a cell wall. Rather, intracellular
rCrFC can be recovered by lysing the mammalian cells

30 with detergents.

Example 2: Expression of CrFC21 in Pichia pastoris
Congtructsg
The CrFC21 oDNA was inserted into two expression
vectors of P. pasgtoris. The first is a secretory
35 vector, pPICY9, where the CrFC ¢DNA was fused to the



, Ser Ay Au Pro Ay Asn Qu Thr Asn Cys Val Tyr Met Asp Ile G n 595 600 60S
Asp @ n Leu An Sex Val Trp Lys Thr Lys Ser Cys Phe G n Pro Ser 610 615 620
Ser Phe Ala Cys Met Met Asp Leu Ser Asp Arg Asn Lys Ala Lys Cys 62S 630 635
640 Asp Asp Pro Ay Ser Leu Qu Asn Ay H's Ala Thr Leu HHs Ay dn 645 650
655 Ser Ile Asp Ay Phe Tyr Ala Ay Ser Ser Ile Arg Tyr Ser Cys A u 660 665
670 ,) Val Leu H's Tyr Leu Ser Ay Thr u Thr Val Thr Cys Thr Thr Asn 675
680 685 Ay Thr Trp Ser Al~ Pro Lys Pré Arg Cys Ile Lys Val Ile Thr Cys 690
695 TOO G n Asn Pro Pro Val Pro Ser Tyx Ay Ser Val Qu lle Lys Pro Pro 705
710 71S 720 Seigrel Séquedsce Sef the danathigy \Bdct@ry dersdychdivaparis Arg Leu

725 730 735 i, P u

LysProProProL 5§%7 %%éo%‘r éﬁlél(g%lh%sg‘%%bgg gé%%wﬁcziw (Fig.

Al aSer LysVal L %7557@@78651?@@!3 ioppta gMenayral el og yt)&‘erAﬂ‘@ codon

Al aTi eTyr Thr Qysd k¥ STROpEYSaL Ate Braby %d&&pLeqrﬁwﬁmﬁdwczl,

A yAr gAr ggj 78579 7958008erAsn d }E/‘ AsnTrpSerd yArg Pro aSer

Cysl | ePro al é@g%o?' BPGORfg I As'}f”S‘e?e%g/;‘% ertere miEIN% Trp
Asn Ay Asn Spro828iRg5 thd0 ddwisuct| QH@L)M@CBF‘@BQ FIfRing paEAn At dy lle

Ser Arg Trp L 35 P Gy
Ser Leu Leu ﬁHs Ocegés géglgkgs'ﬁi@l# g‘ ?ﬁé’ev §f q—,} grgc C%@“Val Thr
Tyr Ser Ala Thnsess I (kLlsy =88k Acrla@u Tnebbkb Mm@r ceyprediorhef Lys Met
Tyr Leu Ay L T, 8 0489 § p Tyr Val
Gn Val Arg G o he &Fg §D§§5l%1grﬁ)g?rﬁbq’ féﬁ% Hs v dﬁfs%ééfo 'ﬁg&‘ﬁs& Pro
Ay Asn R8u Aéﬁdpﬁébbﬁsbyzmeghgnﬂép lle Ala Leu Ile @ n Leu Lys Thr Pro Val
Thr Leu Thr Thr Arg 930 935 940 Val GlL~ Pro Ile Cys Leu Pro Thr Asp Ile Thr
Thr) Arg Gu His Leu 945 950 955 960 Lys Gu Gy Thr Leu Ala Val Vval Thr dy
Trp Ay Leu Asn G u Asn 96S 970 97S Asn Thr Tyr Ser Qu Thr Ile An dn Ala
Val heu Pro VakrakaFoAinat280 @35 B90pakaobes, Ther&ya Gsu16 wiGly dwrclys Gu
Al a Asp Leu Pronkewudhs 995 1000 1005 Val Thr G u_Asn Met Phe Cys Ala Gy
Tyr Lys Lys Gy Arg Tyr Asp 40 1010 1015 1020
The pPICY/CrFC21NAS was digested with Stul or

BgliI. The pHILD2/CrFC21 was digested with Stul. These
15 linearized expression vectors were then transformed into

P. pastoris, strain GS115 by the spheroplasting method

{(Cregqg, J.M. et al., Mol. Cell Biol. 5x:, 3376-3385

(1985)). 1Isolation of mut’ or mut? transforxmants was

done according to described protocols (Clare, J.J. et
20 al, Bio/Technology 9:455-460 (199%1)).

Expression of immunoreactive recowbinant Factor C in P.
’ pastoris

The expression of CrFC21 constructs was studied in

P. pastoris at the 1levels of transcription and

25 translation. RNAs were purified from the cells after

wmethanol-induction. To examine the production of

recombinant Factor C (rCrxFC) in the heterologous hosts,

the transformants were cultured in shake-flasks, with
ample aeration.

30 (i) Northern analysis of pHILD2/CrFC21
exprassion in P. pastoris

Various P. pastoris transformants of high gene-copy
number were grown at 30 °C for 18 hours in 50 ml MGY

medium (1.34% yeast nitrogen base, 1% glycerol, 4x10%%



Ala Cys Ser Gy Asp Ser Ay Ay Pro Leu Val Phe Ala Asp Asp Ser Z025 1030
1035 1040 A~g Thr Gu Arg Arg TXp Val Leu Gu Ay Ile Val Ser Trp Ay Ser
1045 1050 1d55 Pro Ser Ay Cys Ay Lys Ala Asn A n Tyr Ay Ay Phe Thr Lys
Val 1060 1065 1070 Aan Val Phe Leu Ser Trp Ile Arg G n Phe Ile 107S 1080

(2) I NFORVATION FOR S~Q I D NO: 3: (i) SEQUENCE CHARACTERI STICS: (A) LENGTH:

3448 base pairs t (B) TYPE nucleic acid ﬂ%) STRANDEpPNESS: single (D)

TOPOLOGY: both (ii) MOLECULE TYPE: cDNA (i1%i) HYPOTHETI CAL: NO (iv)

ANTI - SENSE: NQ (vi, Y "GRIG NAL SOLZRCE (A) ORGANI SM _Car ci noscor pi us

rot undi cauda (P3Gt HEAFORERCPMPUIARE/ Kiekl cmespB) LEBATI Mo 18T 4 4( xi )

TIT TG GG TGE O T1A S0 Mat Vel Leg A 2 Sy Phe. Lo Val.. Ser Gy eu 15
a a_Se e Leu Val, Ser eu

10 . GIT CTA o oA M ATSEL U, (AARTAT T RREE CaR HIIRAGPREE aak-&a o8

Val Leu Gy Levetlkandl a @x10P§s Misstidrlg Fivivgl aBl nisSeridlysOBy ¢6 20 25

GTA GAT CTA GG, {JG SGT GAT GAA ACG AGG TTC GAG TGT AAG TGT GGC 146 Val Aap

Leu Gy Leu Qs ksb Gu Thr Arg Phe Gu Cys Lys Cys @y 30 35 40 GAT CCA
GGC TAT GIG Tl C AACTATEXSRANETG-haA apidmuer peansaciptrionoefigcipmeyd y Tyr

Val phe Asn || guPiRqValetnghdd Nik¥SctRbn]Y 'réfificate tutBuP@sSSofAlp CGA TCG
AGG CCG TAT TGI AAA" CCA TGI GAT. GAC CIG GA AAG 242 Tyr Arg Trp Arg Pro

Tyr Cys Lys PrBagherigp eeptaspiegy PHILDILCHECEE Mrys dRRYeEE TEPYCCA AAG

TAC AAA CGA T@a%@&x}ﬁhﬁp& GHnéGEnLTHa B ASD By exditriffgydtionlyr Lys

Arg Cys G18 th%%olb%/sx ga o I‘.’[Su winutes the cells were used for
isolation of RNA under standard RNase-free conditions

and Northern analysig was caxried out (Fig. 5).

(1i) Western analysis of rCrFC obtained
from P. pastorigs clone #8 (pHILD2/CrFC21)

15 The methanol-induced cells were pelleted and
resugpended in 1:10 (v/v) with breaking buffer (0.05 M
Tris-HC1l, pH 8.0, containing 0.1 M NaCl) and added with
an equal volume of chilled, acid-washed glasa beads
(0.45 wm diameter, Sigma). The cells were lysed by

20 vortexing for 1 min and chilled on ice for 3 min. This
process was repeated 9 times or until complete breakage
of the cells was observed. The soluble and insoluble
fractions were separated by centrifugation at 10,000 x
g for 30 win. at 4°C. After resuspending the pellét in

25 breaking buffer containing SDS ranging in concentration
from 0.5 - 5%, overnight extraction was carried out at
4°C on a rotary platform. The soluble intracellular
fraction, the SDS-solubilized cell extract, and the
supernatant derived from the culture wedia of

30 pHILD2/Cr¥FC21 clones were resolved on 10 % PAGE gels
under reducing conditions of SDS/ﬁ-mercapgoethanol, and
electroblotted for Western analysis. Figure 6 shows
that the clones produced rCrFC during the 8 hoursg after
methanol induction. The xCrFC was produced within the

35 host cell in an insoluble form, and was solubilized
optimally by 1% SDS.



80 85 90 GAT AGTI TGT GIT ACT TGI CCA CCT AAC AAA TAT GGI ACT TGG TGI AGC
.338 Asp Ser Cya Val Thr Cys Pro Pro Asn Lys Tyr @Ay Thr Trp Cys Ser 95 100
10S GGT GAA TGT CAG TGT AAG AAT GGA GGT ATCTGT GACCAG AGG ACA GGA386d y

G uCys A nCys LysAsn Ay Ay IleCys AspAn Arg ThrG y110115120GCT TGTGCA
TGICGT GACAGA TAT GAA GGGGTIG CACTGT GAA ATTCTCA34Al a CysAl a CysArg AspArg
Tyr Gu GyVal HisCys Gu IleLeul251301FSRAA GGTTGT CCTCTT CTTCCA TCG GAT
TCTCAG GITCAG GAA GICAGA482Lys G yCys ProLeu LeuPro Ser Asp Ser@n Val G n
G u Val Ar g1401 451558nAFl eacti Ah*?%@e&ﬂ&lg\c:?tﬂﬁe&em@ A3CRSE TCA
CCAGGG30AsN Rt Divs oisidAs 1 tPkaE gohlfirkhba ABATYS Hoaiy poBti-induction

Prod y16016S170TT GCT T, AA ATGG%A TLAGGIGL, CTOOCA .
GGACAGL78Phe L'Qﬁfe ‘I’:y%@%f“‘l\fgﬁ-%lﬁ g° I%‘? SRl e . S M-E‘lg‘

d yd n17518018BTGG AGTAAC TTTCCA CCC AAA TGT ATT CGAGAA TGTGCC ATG
GITTCA626Tgp Ser Asn PhePro ProLys Cys Ile Argd u CysAla Met Val Ser 190195200
~TCT CCA GAA CAT GGG AAA GTG AAT GCT CTT. AGIL GGT GAT ATG ATA GAA 674 Ser
Pro Qu Hs Ay lys Vafijkh %%{@%S@O%ﬁgmnl% ¥¥TFS05 210 21S GGG
GCT ACT TTA CGG TTC TERCHQR- g semrie CiPHEDIer B niilerd ¥ gy Ala Thr
Leu Arg the Ser Cys_Asp Se Tyr. Tyr, Leu.lle @y 220r 225 230 235 CAA
GAA ACA TTA ACC 7o EF1ERR %&Aﬁéﬁ:@l‘&é%sﬂﬂé&& Eﬂ&%A‘i“ﬁ\ 78S Glu
Thr Leu Thr Cyafd reddeerAsrat@ionsd ntdr p sédmbGlyiz@ n ¥CeFQR40 £2468 25¢h&CA CAA
TGT AAG TT G C P s

Lys. Aen 186 Val PREPLPEnEy & acharborsa cibhely LA-LE robi Slnd W8V
GAA CAC AAG GTTRARA ATNCGRERIGARLCAX AAANDATECREACRESHGOA aimlyctien ys

Val Lys 11 ed yVéb%%i%ewsaﬁuf % C-n2708L B780 Tld s Gde £040 G N J1 EMGTG
ACETATACGTGT TCG GT CTACTTC914Phe Prq G n d hr G uVal Thr Tyr Thr Cys
Ser/ Ay AsnTyr PRadssoGtpodessringd GeFlter)cac ﬁ TA ¥AT GCG
TCTTGGTCA962Lewalilet Gy flke Asfeifhr LitssgaGnaAs NRr Or AS ppéit gerBeadé pSef 300

305310315GGA TCA, CAG TCC TGIGIT. AAMAGTGGCAGA GAG.GICGACTGI1010G y
Ser Gn P Segé&%\%’&%%@y?v |ﬁPGigr?ﬁ1/1\?8@@0&@(‘/8%%@%&3%03%%3’6% AT AAA
GCT GTA GAC TT6nTTéh GAdMEIGTToESEoGAA CTheGTLY &G 10685 ' cAsprsédr bys Al a
Val Asp Phe Le ; l.,.dy d o] 3 GI CCT
GCT G&C TGT Tc%éﬁ%.ﬁ‘%%a@?nw AC"#I{ZC%'G %{@f%tﬁg@ ﬁﬁ‘ét%éfsAg'égéfrio’gAl a
Gy Cys Ser Le@otmbidiged ywamFC vapnstptakgs3spryoxigededon WS RWrrofac caT
Lou Ser Sor. Vel s L R B o e s LS S e
eu er er a S rg a a e | S

TCT GA GR Gcé'%d@tcA?fG#PE@f‘é%&t R&FFG202 &Fﬁtﬁv lﬁi?qg’ce?}ﬁbr S%ﬁggér
Gy Ay Ala VamshindlalsoYabildzakiom st BEEFESE 305 SBEC (B .TAG) TCEnGAC TTT
CTG GGT AGT GAG.CTG.AAT CG 1 S Leu
Ay Ser Asp Leuq{Asgag%S??eG @Qgégr%BIGD 43‘3‘0‘34%0@%%86%;%%5&%&%?3 T &CC
CGG AGT TTC CGACKES‘GAhave 1@6taiess tiugG imgneneastipeitser Leu Ala Arg

Ser Phe Arg Phe Asp Tyr Val Arg 415 420 425 TCC TCC ACA GCA GGI AAA TCA GGA

TGT CCT GAT GGA TGG TTT _GAG GTA 1346 Ser Ser Thr Ala Ay Lys Ser Ay Cys
Pro Asp Gy TrE¥pks udval Expression of . recombinant’ Factor C in
- 2}/ 5 Saccharomyces cerevisiae

Constructs
By manipulation of the 5' end of CrRC26, truncated
congtructs containing this co¢DNA are expraessed by &§.

cerevisiae to give immunoreactive rCrFC. The rCrrcC
30 produced from both CrFC21 and CrFC26 constructs is
solubilized ‘by Triton X-100 and SDS, and found to be
immunoreactive . Solubilized rCrFC could thus be
purified as a proenzyme and reversibly protected from
activation by addition of Me,80 (see U.S. Ser. No.

35 08/296,014) .
The full-length CrFC26 c¢DNA has earlier been cloned



. 430.435 440 GAC GAG AAC TGTI GIG T~1C GIT ACA TCA AAA CAG AGA CGCC TGG GAA
AGA 1394 Asp A u Asn Cys Val Tyr Val Thr Ser Lys Gln Arg,Ala Trp Qu Arg
445 450 455 GCT CAA GGI GIG TGT ACC AAT ATG GCT GCT CGI CTT GCT GIG CTG GAC
1442 Ala A n Gy Val Cys Thr Asn Met Ala Ala Arg Leu Ala Val Leu Asp 43
460 465470475AAA GAT GTA ATT CCA AATTCGITGACTGAG ACTCTA CGAGGG

AAAGEGE 490Lys Asp Val Ile Pro A8nSerlLeuT u ThrLeu Argd@y

Lysd y480485490TTA ACA ACC ACG TGG ATA GCACAGA CTAGAT GCTGAG
AAGCCC1538Leu. ThicoThothhyepgsect | afd yiambriyeAr: 4ge uéggleha@é@tom of s.
LysPr049S500S0%.LTL TTA A T

GATAACL586Phe |%| e féuéeﬁf‘%eﬁe %s rd’Se zﬁ%&tn ¥y 16).

AspAs n51051852mtﬂ©A UPRGIRGE tage mmmcammms in

TGTGTA1634Leu r

CysVal S25S 053%:?52 A Pyt ort! anl Wil A0 Tt e MR rapta. 1.
AAGTCAlGSZ%y B9 e @ Hranyatrd yEaisey (VERTr‘ef L%Fma% LSrecRes 820
545550555TGI  TEhaCAGLORE T%&CETHG@T I@H@H FESANEN PCY'S

Phe G n Pro Se er PheAl I\/Et I\/E Leu 95605 70AAT, AAA GCC

AAA TGC G | TGA Bgr t@!ﬁc&?‘f&ﬁs Sfadies yming

AspAspPr oG ySecoupl@du iasnG ;v:dﬂl tsﬁha@&ﬁSﬁﬁSBﬁA@AdC'EEaﬁ%'ﬂ éﬁstem
Ser |

Ty ﬂ%@?ﬁ%ﬁ@ SRRBEITAE AR bkl Sonide bRt Gees

ACTGAA A Al 814 OF;herséxrar@sf;I@GBw aqlueuﬁulgr;ks_ahesa@g Thrighn-
Thr Val 60561061 24dE nECk Io'si;
TGTATC1922Thr G%/S 'f'lhr T?wTrpSer PrthE HgérﬂoAirg Oys) 6620
625630635AAA gATéSA (‘Aﬁéﬁ ,?( S6eRIEA - TATREF THTHRADTDLy s

val’ 1l e Thr Cysh@mAdrPsoPnodakboliagesedierby SErvak 6406ASHR0rGMY ATE AAA

OCC CCA AGT TCG ATA GIT. GGG TCA 2018 G u | 1e Lys Pro
Pro Ser Arg ?ﬁhﬁsﬁ‘g}%%aﬁg%r"fﬁ%@% -GLY TS RT I B EHREIETCHHEG TG AGG
TTG C CA G6G TiA CChOTEERTTA SPTtAGA CEAISCPraferraco tiha: Litis g Leu

CPJEJ(':I)' ﬁrG%\TIC_:gIJ' CKWC%BP ct bﬁé*é#mAAgTQZ%ﬁLys %r o%% S%QQ?A %r‘ée 165

Ar gSer Ser G n P& 208l afHopmiakd sheabdse006 FSCAVItET AAS GT'IW@U@A oxr
CCTGAAGGTCAT  TAG i@ ERACCGT T GeAla 2 amﬁedm.LyﬁN@é S mhel Rsf%UQ.VH' S

TEREAE Vg e gt R i
LeuQ ySer @0n72E22&i@0ECGE HIIAAHFET 8BABCcI6lie AATECAHNGTEA AT26X8a and

Ar gPr OSICSQS% ggﬁcﬁ%ﬁ% %FA\KTT%S% M, p g&e%lﬁ%lones

TCTCCTTTTATC23@¢0H4ndId Ip(powit Gyn x;'pe)Amg@avA@psequenoeAr@ownstream,
Ser ProPhel | e75 T %
TGGCAGGCAGGAZB% 5&%@%&1&%@%5@%%?5(3&&&' iegﬁéééé i{ﬁ %‘%& ely.
Tr pd nAl ad y76§‘1’ﬁt&£ﬁ75ﬂ¢ée?e?nA®varG@sA ek@ml:AAmd;m the TYgpSecl
CTCCAGT GT@BA24 02 d terrSe andr gtﬂé plwnsﬁmowwéeénl‘@%axﬁﬁbﬂ& into S.
Leud nCysd y78078579079S A TIGAAT GAG AAATGGﬁ‘}‘CGTC ACT GCT
GOCCACTGTGTC24503 5 $rdq e °£e&&§ﬁe§3&°|‘_’ysaﬁ Y8R THMeqS subclones
Al aHi sCysVal sommm 1e@le S T &Tr GAEATT ATT GE 656nAbEading

G nPheLyshet 019830575 W (ARG TR fbdh, Be L TRk o tne, dehered

GATGACTATGTA25481Hg tiethg weatory r(Figsa .A1gAspA3pSer Thg PEP sequences
AspAapTyr Vgl 83 e A CCT
AAC TAC GAC cc%ﬁg594c; N \?ati;ﬁ !A%’rls l;% UA ﬂ?g%g%ﬁeé@gl E%%gaquw
AsnTyr AspPr 084 883fB5%¢ %@\waeemewwgmenm&oe@@ GFA b TigARrame AAA
ACT CCT GIT 264@id y 1A% Leghdss EBEsl:i:ﬁ@té'#iﬂ Ehdi@}iéé %h@ Me,els.loabsa Thr
Pro Val 860 865 870, 875 ACT_TTG ACA ACA G CCT ACT
GAC ATC ACA 263B-EHH™ L EheTiphh, site \af élfh’- PY%CW@ @Psr Léﬁapﬁéa’FthAsp

Il e Thr initiation.

s Figure 12A shows a hybrid ¢DNA consisting of the 5°
portion of CrFC21 and the 3‘ portion of CrFC26, inserted
into pEMBLyex4. This was done by substituting the Smal-



~s 880 885 890 ACA AGA GAA CAC TTG A~G GAG GGA ACA TTA GCA GIG GIG ACA GGr

TGG Thr Arg Qu H's Leu Lys Qu @y Thr Leu Ala Val vVal Thr Ay Trp 89S 900
905 GGI' TTG AAT GAA AAC AAC ACC TAT TCA GAG ACG ATT CAA CAA CCT GTG Ay Leu
Asn A u Asn Aan Thr Tyr Ser Gu Thr Ile An An Ala Val 910 915 920 CTA CCT
GIT GIT GCA GCC AGC ACC TGI GAA GAG GGG TAC AAG GAA GCA Leu Pro Val Vval Ala
Ala Ser Thr Cys Au Gu Ay Tyr Lys Gy Al a 925 930 93S GAC TTA CCA CTG ACA
GTA ACA GAG AAC ATG TTC TGI GCA GGI TAC AAG Asp Leu Pro Leu Thr V81 Thr Qu
Asn Met Phe OP3lAl Arggyenyrof pFCidga (pEYBHEEx9EErREASARA) ORIt AMGAT GCC

TCC AGT GGG GBaaAGEaGBAf hhméehl T 48R litsonCopEang tyrgiee preeyse Ser Ay

Asp Ser Gy G Ley Va 5 970, TTT GCIL GAT GAT.T T GAA AGG
O Ton aree THBEMRRvERL G RcAd 2] AL tA:s%‘eSearmAlrog *’rﬁ%degu%‘%ig ﬁ%% Trp Val
Leu Gu Gy | fesdnd g8dcIBBodICE ARSI IBGR3NEGEedCECAE BIRNTBTalla® AAG GCG
AAC CAG TaC Vi T s Vah¥S18! Rr An Tyr
Gy 990 995 Yoo %%83‘?#5 %&%S@rﬁﬁb@%ﬁ# S gkine AGG CAG
TTC ATT Ay PerTisubsidtusionsatyvaespdue 4g7sef §¥BC2le AFprmplafin| | e
100 00 USRI L e, ot e e
TTTCTGITTG TT LT EFret T %@mé@ T@%A@lﬁ%ﬂﬁﬁam
GACTGTTACC TTEohBEGIA tGCHET ERAFA hybAGDAEENA AGTATTTGGG ATATCTTCTA

CACAT TTCTGTCAIT .TTACCATAAA TTTGGET GT. GT

GTAGAGAACH ATGTAAT ﬂ@%ﬂ?‘@%@ %@M%Aﬁ% re
ACTACCTTAA AARVFAA/SUBALdNET 3818766 2884 B2 CEBOVLSYEe 3086<867Arg134

3194 3254 331 W ( é&':cg?'\/ﬂ BB ekRcbh Materfcbé
SEQUENCE C-~| A%&%%%#}ZSV& @46@(850 Brartr ot £ eefich? Materi ) ' ~CPE :
amino ac id hybrid cDNAs and deletion mutants thereof were recloned

in the yeast expression plasmid, pEMBLyex4 (Fig 12).

15 Expression of ¢DNA from pEMBLyex4 is expected to result
in intracellular accumulation of'the product. The &S.
cerevigiae host strain, S150-2B was used as a host cell
for the constructs. Table 1 summarizes the CrFC cDNA
constructg in pEMBLyex4 and YepSecl vectors.



(D) TOPOLOGY: linear (ii) MOLECULE TYPE: protein (xi) SEQUENC-E

DESCRI PTION: SEQ I D NO:4: Met Val Leu Ala Ser Phe Leu Val Ser GQy Leu Val

Leu Gy Leu Leu 1 5 10 15 Ala G n Lys Met Arg Pro Val G n Ser Lys Ay Val

Asp Leu Ay Leu 20 25 30 Cys Asp Qu Thy,Arg Phe Qu Cya Lys Cys Gy Asp

Pro Ay Tyr Val 35 ° 40 45 Phe Asn Ile“Pro Val Lys A n Cys Thr Tyr Phe Tyr
O

Arg Trg Ar 560 Ty rCys—t=—F p Cys Asp Asp Leu Gu Ala Lys Asp
Ile vy Prg 70 75 80 [tyr Lys ArgiCys A n Qu Cys Lys Ala Ay Leu Asp
Ser Cys VaI 90 95 Cysj{Pro Pro Ashp Lys Tyr Ay Thr Trp Cys Ser dy
GIuQ/§'GI 105 110 LysAsnGIyGIyIIeQ/sAspGlnArgThr Gy Aa
Cys Ala Cy 15 120 1Z5 psp Arg TyrfGu @y Val H's Cys Qu lle Leu Lys
Gy O/8 Prg 30 135 14Q} Leu Pro Sgx Asp Ser dn Val Gn Gu Val Arg
Asn Pro Prg &ﬁ 145 150 {155 160 Projd n Thr Ile Agp Tyr Ser Cys Ser Pro
Ay Phgdhyy e Ay y 16 170 17S Mgt Ala Arg Ile Ser Cys Leu Pro Asn
y An rge ' Phe Pro {180 7,85 Z9® Pro Lys Cys Ile Arg Gu Cys Al a
Met Vaf iSer| Sew [ P 205 Lys Val Asn Ala Leu Ser. dy
Asp Nev§| d CEE 215 220 Phe Ser Cys Asp Ser Pro Tyr
Tyr Leydldq @§ 123Q 235 240 i 4? Cys A n dy Asn
Gy-G drg Ash Q@ ILys Asn 245 250 2S5 Leu Val Phe Cys
Pro Asp fed ASp s Ara-&ojH s Lys 260 26S 270 Val Lys Ile Ay
Val d§ &Ly Lys Phe Prv’@ nfdy Thr 275 280 28S G u Val Thr Tyr
Thr Cyg Serf Gy | eu Met y{Phe Asp 290 29S 300 Thr Leu Lys Cys
Asn Prohsg Ay Ey Ser S ngPro Sex 305 310 315 320 Cys Val Lys
val Al &- Arg Cars AspX$afl Lys Ala Val 325 330 33S | Asp Phe
Leu) As§ Val Val Arg HiWiH s Cys Pro Ala 340 345 350 Gy Cys
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, 370.37S
38S 390
Ser 405
Ala Ay
Cys Val
Val Cys
Ile Pro
Thr Thr
Trp Gu
Phe Trp
Tyr Met
Cys Phe
Arg Asn
Ala Thr
Ile Arg
Thr Val

Cys lle

Arg Val
Ala Arg
Thr Vai
Val Ay
Leu Leu
dy, Arg
Arg Ser
Pro Trp
Trp Phe

380
395
41d
420
435
450
465
Trp
Leu
Al a
Asp
dn
Lgs
Leu
Tyr
Thr
Lys
Val
dy

Ser
Ay
Pro
Pro
Adn
Leu

15

20

25

30

Asn Ser Ay Gy Ala Val H's Val Val Asn Asn Ay Pro Tyr Ser Asp
400 Phe Leu Ay Ser Asp Leu Asn Ay Ile Lys Ser Gu GQu Leu Lys
4~.5 Leu Ala Arg Ser Phe Arg Phe Asp Tyr Val Arg Ser Ser Thr
42S 430 Lys Ser Gy Cys Pro Asp Ay Trp Phe Qu Val Asp G u Asn
440 445 Tyr Val Thr Ser Lys G n Arg Ala Trp u Arg Ala @n Gy
455 460 Thr Asn Met Ala Alag Leu Ala Vai Leu Asp Lys Asp Val
eu Thr Gu Thr Leu Arg e Gy Leu Thr
RIS BN 1 B B S0 S

o

JO=—563 Ve 2( Ser Asn Val Val Leu Asn Asp Asn Leu Thr
~f - 8¢RLS :E'éé?v Pg u s Val

e d nﬁé 5'5 Oi%ag&’%%ié% %@ég?Aii/gegzrr [I){E%?s 3qll_ys Ser

Ptapddr wassuged £e5 ssenséermélwabm madi fgd A§§?L1éw Ser Asp

Ab%e't)zi%egﬁoéé@u?go (&P EsP AS!@ Hr Qm@ gises, lew G LIQ‘W\ Gy Ha

585 590 S Ser Ser
SGurephtepanasica 36033823041 (FabSh ¢ ﬁﬁamseﬁ}v@@ Ca
O,b&lilar wete Aﬁéb@&@r&iSbﬁZ&e(ﬂepchm T n&eatcﬂ aiéfrn::lgm: Pro Arg

VaI Thr 630 P ¢ AP Ser Tyr
hlgtlfys %%So&ékgégé At}?l er af ‘e Ser
Se.un P'ri@tﬂh:eid_eln NgateuGeaetses"em P2|969A|h;’ LQSG-QDrQP’Dé‘!B Pro Leu

Rr. 6 A Pro S
R i I T pﬁ‘ﬁ”éeé;’ﬁeilﬁ‘éb Ty ALg

ALF /ﬁlaqua@ﬁndﬁffi Syeart mbtrageny Jeaag (8 HHt Tyr @ u
Sefmidd é&ws’%rg)ﬂcga)wﬁn&smﬂgﬁeﬂ&&é’&anfm UAY féquﬁsm Trp Ser
Al a Ser IIe Pro Val Cys 740 74S 750 Ay Arg Ser Asp Sex Pro
PIRMTO Sxsn Ay Asn Sex 755 760 76S xhr Au Ile Ay Gn Trp
Ala Gy Ile Ser Arg Trp Leu i 770 775 780 Ala Asp H's Asn MeC

Gl Padoh A »ed-G%h LEY LS80 /AR 20 795 800 |

(1) Induction of Pactor C synthesis

Yeast cells harboring secretory plasmids were
cultured at 30 °C in complex YPD medium (1% yeast
extract, 2% ipeptone and 2% glucose) to late log phase
upon which the cells were induced by supplementing the
medium with 2% galactose. For the induction of
intracellular Factor C expression, recombinant yeasts
were first cultured in SC-ura medium supplemented with
40 pug/wml leucine. At late log phase, cells were
harvested ahd resuspended in fresh 8C-ura wedium
containing 60 ug/ml leucine and 2% galactose. The
induced celis were harvested for protein analyses
following 24 hours growth at 25 °C.

(ii) Tmnscript:.on of recombinant CrFC cDNA
in 8. cerevigiae
Total yeast RNA was prepared from induced yeast
cells, RNA samples were denatured with glyoxal and
dimethyl sulfoxide, and fractionated on a 1.2% agaxose
gel, Following transfer to nylon filters, the RNA was
hybridized against pooled 3¥p-labelled C+FC/EE21 and



1 ~-9 GQu Lys Trp lle Val Thr Ala Ala H's Cys Val Thr Tyr Ser Ala Thr 805

810 815 Ala Qu lle Ile Asp Pro Asn A n Phe Lys Met Tyr Leu Ay Lys Tyr 820
82S 830 Tyr Arg Asp Aap 9er Arg Asp Asg Asp Tyr Val dn Val Arg Gu Ala 835
840 845 Leu Au Ile H's Val Asn Pro Asn Tyr Asp Pro Ay Asn Leu Asn Phe B50
855 860 Asp Ile Ala Leu Ile dn Leu Lys Thr Pro Val Thr Leu. Thr Thr Arg 865.
870 87S 880 Val Gn Pro ale Cys Leu Pro ThrsAsp Ile Thr Thr Arg Gu H s Leu
885 890 895 Lys Qu @y Thr Leu Ala Val Val Thr Ay Trp Ay Leu Asn G u Asn
9d0 905 910 A§ﬁF¢%EN?§¢rf@ﬂm@gsThrHylee:.camcGfmJA:leaca/a\teﬁeetsuajecVeld Val A a

91S 92D 925 Ata 5350'{3&1@5@&1 ggng y3Tyr Lys Gu Ala Asp Leu Pro Leu Thr
930 93S 940 Val Thr Ay Tyr Lys Lys Ay Arg Tyr Asp

yr
945 9S0 955 960 Alglﬁygpséﬁ K| “ﬁkdﬂE%rr?§$1?§y°5r§hEeH PepﬁebApé ASp Asp
Ser 96S 970 9@Radygishr QraryiggAed.zEep ol theu FActdd Yo | boNNgl woee Trp Ay

Ser 980 985 Phe Thr L
vglr 995 1%’00 ?Bserﬁsée%aﬂg%@ﬁhféﬁwﬁi |?@AF‘@P%GHXPP(&C?/:PéﬂldfG%lolg Jys
50 CLAI M5 WhaFigs &pakfdable 1)l witlnet kddwf bo iﬂnvamiwﬂlgjdﬂm(sﬂzhrom a
Tquid sanpl e19RdPaEIbRTIoE! kneMRRNUAIRE 2o G5 g,km?\ctl%e? Rpotein of

a horseshoe 5 crab) or a variant or _portion thereo
endot oxi n- bi n&PBg Srct FereviePreducFA nigolated | fr@mpwgmggsl mhomielsi zed

Factor C u)acmatramelmwlgnaama hﬁ@chiBh%ef%"él@ébt%%ﬂdr‘e%‘éﬁd sanpl e,
under coggltl S favoralgi) a ng B otoxin in said sanpl eto said

i mobi | i ¥PHL bﬁﬁﬂ A8 té%?ncrgﬁ BFOPPPi) separating said
bound endot oxi n fra‘masbd‘lgaltpheoft aharwmdmﬁ@%&a&&s iaal Ity free of

endot oxi n. 2. | ai Le o.rrbl a tor C havi ng
t-he)y15 am no aC| sequeng&'fs 0 536% ﬁ\gqetl&? r}i‘ (i:

portion theredh Ifaﬁitngtéﬁd@@bﬁtﬁﬂbtﬁdhﬁglagt1atrgeyl:. pnmhudia.dll rlemgy:thast) is

| mobi | 'czﬁgs' An¥edRd ) exi@indie Rl otatle 4l 1. T 2hBg82 d i |1 zed

transcript of 3.5 kb (lanes 3, 4, 8, 9 & 10) corresponds
to the expected full length CrFC mRNA. The smaller,
minor mRNA of 1.3 kb could be CrFC transcript expressed
via the use of internal alternative polyadenylation
signal (lanes 2, 3, 4, 8, 9 & 10) or internal
20 transcriptiom initiation. Internal TATA boxes are
present in both CrFC21 and 26. With CrFC21, two of
thege elements, located at regions corresponding to
nucleotide positions 1823 - 1827 and 3105 - 3110 could
have yielded the -1.3 kb transcript when induced in
o) 25 yeast cells. .

(11i) extraction of rCrFC and western analyses
Yeast cells were collected from 10 wl induced
cultures and respended in 0.2 ml of disruption buffer,
containing 28 mM Tris-Cl, ph 8.0 and 0.1 M NaCl with or
30 without 8DS or Triton X-100. For solubilization of
insoluble préteina, (a) SDS was added to the samples to
a final concentration of 0.5, 1, 2, 3, 4, and 5%; and
(b) Triton x-100 was added at 0.05, 0.3, 0.5, 1, 2, 4
and 5%. An equal voluwme of chilled, acid washed glass
35 beads (0.45 mw, Sigma) was added to the cell suspension.
Cells were disrupted by vortexing S times for 1 min
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(v) Expression of rCrFC from pEMBLYex4
plasmid constructs

A single immunoreactive band with an apparent size
35 of -135 kDa was observed for «cell lysates of
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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 /CrFC2] and pHILD2/CrFC21EE

Endotoxin-binding activity of rCrFC is shown as

described herein. 10 pg of E. coli LPS (Sigma, St.

Iouis, MO (E. coli 055B)) is electrophorectically

30 separated on:SDS-PAGE (15%) followed by electroblotting

of the resolved LPS onto to a PVDF wmembrane. The

membrane blot was blocked by incubating in 50 wM Tria-

HCl, pH 8 cogtaining 0.2 M NaCl (Tris buffered saline,

TBS) with 30 mg/wl BSA for 30 min. at 37°C.  The

35 wewbrane was cut into strips (LPS strips) and each strip

was separately incubated overnight with slight agitation
at 37°C with 200 um total protein of crude solubilisate
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(iii) HYPOTHETICAL
(iv)

(vi)

: NO

ANTI-SENSE: NO

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 CGAGTATGAC GTCAGTTAAG ACTTCGTATT TTAAGAGTTA AACACGAGCC 120
TTAAAGAGCG ATATTTTTTT TGTTAAACAC TTCCAACTTA ATACAATTGG CAAACTTTCA 180
J BAAMAATAAAGT GGAAAAGGAG GTAAARAAGA TGAMAAAAAAT TCGCATACARA TAGAATACAA 240
TAAAATGTGT TGTCTTTACT GTCAACACTT ACTGTTCGTT CGGTCACAGC TGTGAATCGG 300
GGTGACTTTA TGTTTGTAGT GGTCTTAAAA ACGGGTACTT GGTTGTTTTG AAAATTTTAA 360
AACCTACATA TGATTCTCCT AAAATTTTGT TTATAAATTA GCACCATTTG CGACCTAAAT 420
CTTTTTTGTA GTCTTAAGTT TAGTTGACAT AAAAACAAAA TTTGTAACAA CACACGGTAT 480
AAACTAAATA GCTTCAGATG GGTCGTATGA CAAGGAAACT TTTAAATAAT TATGARAGTT 540
TTTTTAAAAT TTGACTAARGG TTTAGATT ATG TGG GTG ACA TGC TTC GAC ACG 592
Met Trp Val Thr Cys Phe Asp Thr
1 S
TTT CTT TTT GTT TGT GAA AGT TCA GTT TTC TGT TTG TTG TGT GTG TGG 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 TTIT CCA TTC GTT 688
Arg Phe Gly Phe Cya 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
415 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

65

Pro Glu Tyr

Ile Leu

70
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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 ILeu 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
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Pro Lys Cys Ile Arg Glu Cys Ala Met Val Ser Ser Pro Glu His Gly
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450 455 460

phe Leu Gly Ser asp Leu Asn Gly Ile Lys Ser Glu Glu Leu Lys Ser
465 470 4775 480

Leu Ala Arg Ser Phe Arg Phe Asp Tyr val Ser Ser Ser Thr Ala Gly
48% 490 495

Lys Ser Gly Cys Pro Asp Gly Trp Phe Glu Val Asp Glu Asn Cys Val
500 505 510

Tyr Val Thr Ser Lys Gln Arg Ala Trp Glu Arg Ala Gln Gly Vval Cys
515 520 525

Thr Asn Met Ala Ala Arg Leu Ala val Leu Asp Lys Asp val Ile Pro
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asn Ser Leu Thr Glu Thr Leu Arg Gly Lys Gly Leu Thr Thr Thr Trp
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Ile Gly Leu His Arg Leu Asp Ala Glu Lys Pro Phe Ile Trp Glu Leu
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Met Asp Arg Ser Asn Val Val Leu Asn Asp Asn Leu Thr Phe Trp Ala
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Ser Gly Glu Pro Gly Asn Glu Thr Asn Cys Val Tyr Met Asp Ile Gln
595 600 605

Asp Gln Leu Gln Ser Val Trp Lys Thr Lys Ser Cys Phe Gln Pro Ser
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Ser Phe Ala Cys Met Met Asp Leu Ser Asp Arg Asn Lys Ala Lys Cys
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Asp Asp Pro Gly Ser Leu Glu Asn Gly His Ala Thr Leu His Gly Gln
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ger Ile Asp Gly phe Tyr Ala Gly ger Ser Ile Arg Tyr ser Cys Glu
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val Leu His Tyr Leu Ser Gly Thr Glu Thr Val Thr Cys Thr Thr Asn
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Gly Thr Trp Ser Ala Pro Lys Pro Arg Cys Ile Lys val Ile Thr Cys
690 695 700

Gln Asn Pro Pro val Pro Ser Tyr Gly Ser val Glu Ile Lys Pro Pro
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Ser Arg Thr Asn Ser ile Ser Arg Val Gly ger Pro Phe Leu Arg Leu
729 730 735
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pro Arg Leu Pro Leu pro Leu Ala Arg Ala Ala Lys Pro Pro Pro Lys
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Leu Pro Glu Gly His Tyr Arg Val Gly Ser Arg Ala Ile Tyr Thr Cys
’ 170 775 780

Glu Ser Arg Tyr Tyr Glu Leu Leu Gly Ser Gln Gly Arg Arg Cys Asp
785 790 795 800

Ser Asn Gly Asn Trp Ser Gly Arg Pro Ala Ser Cys Ile Pro val Cys
805 810 815

Gly Arg Ser Asp Ser Pro Arg Ser Pro Phe Ile Trp Asn Gly Asn Ser
820 825 830

Thr Glu Ile Gly Gln'Trp pro Trp Gln Ala Gly Ile Ser Arg Trp Leu
835 840 845

Ala Asp His Asn Met Trp Phe Leu Gln Cys Gly Gly Ser Leu Leu Asn
850 855 860

Glu Lys Trp Ile val Thr Ala Ala His Cys val Thr Tyr Ser Ala Thr
865 870 875 880

Ala Glu Ile Ile Asp Pro Asn Gln Phe Lys Met Tyr Leu Gly LyS TYyT
885 890 895

Tyr Arg Asp ASp Ser Arg Asp Asp Asp Tyr Val Gln Vval Arg Glu Ala
900 905 910

Leu Glu Ile His val Asn Pro Asn Tyr Asp Pro Gly Asn Leu Asn Phe
915 920 925

Asp Ile Ala Leu Ile Gln Leu Lys Thr Pro Val Thr Leu Thr Thr Axg
930 935 940

val Glp Pro Ile Cys leu Pro Thr Asp Ile Thr Thr Arg Glu His Leu
) 945 950 955 960

Lys Glu Gly Thr Leu Ala Val val Thr Gly Trp Gly L,eu Asn Glu Asn
965 970 975

asn Thr Tyr Ser Glu Thr Ile Gln Gln Ala val Leu Pro Val val Ala
980 985S 990

Ala Ser Thr Cys GluiGlu Gly Tyr Lys Glu Ala Asp Leu Pro lLeu Thr
995 1000 1005

val Thr Glu Asn Met Phe Cys Ala Gly Tyr Lys Lys Gly Arg Tyr Asp
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1010 1015 1020

Ala Cys Ser Gly Asp Ser Gly Gly Pro Leu Val Phe Ala Asp Asp Ser
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 1070

Asn Val Phe Leu Ser Trp Ile Arg Gln Phe Ile
1075 1080

(2) INFORMATION FOR SEQ ID NO:3:

(i) SEQUENCE CHARACTERISTICS:
{(A) LENGTH: 3448 base pairs
(B} TYPE: nucleic acid
{C) STRANDEDNESS: single
(D) TOPOLOGY: hoth

—

(ii) MOLECULE TYPE: cDNA
(iii) HYPOTHETICAL: NO
{iv) ANTI-SENSE: NO

(vi) ORIGINAL SOURCE:
(A) ORGANISM: Carcinoscorpius rotundicauda

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

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:3:

GTGAAGGTAA CTTAAGT ATG GTC TTA GCG TCG TTT TTG GTG TCT GGT TTA S0
Met Val Leu Ala Ser Phe Leu Val Ser Gly Leu
1 S 10
)
GTT CTA GGG CTA CTA GCC CAA AAA ATG CGC CCA GTT CAG TCC AAA GGA 98
Val Leu Gly Leu Leu Ala Gln Lys Met Arg Pro Val Gln Ser Lys Gly
15 20 25
GTA GAT CTA GGC TTG ﬁGT GAT GAA ACG AGG TTC GAG TGT AAG TGT GGC 146
Val Asp Leu Gly Leu Cys Asp Glu Thr Arg Phe Glu Cys Lys Cys Gly
30 ’ 35 40
GAT CCA GGC TAT GTG fTC AAC ATT CCA GTG AAA CAA TGT ACA TAC TIT 194

Asp Pro Gly Tyr Val Phe Asn Ile Pro Val Lys Gln Cys Thr Tyr Phe
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TAT

Tyr
60

GAT
Asp

GAT
Asp

GGT
Gly

TTC
Phe

Trp

Ser

Gly

220

Gln

Pro

45

Arg

ATT
Ile

AGT
Ser

Glu

TGT

Cys
125

GGT
Gly

CCa
Pro

AAG
Lys

Ser

CcCa
Pro
205

Ala

Glu

Gln

Trp

TGT
Cys

TGT
Cys

TGT

Cys
110

Ala

TGT
Cys

CCA
Pro

Leu

AAC
Asn
190

GAA
Glu

ACT
Thr

ACA
Thr

TGT
Cys

AGG
Arg

cca
Pro

GTT
Val
95

CaG
Gln

TGT
Cys

CCT
Pro

GAT
Asp

ARG
Lys
175

Phe

CAT
His

TTA

TTA
Leu

AAG
Lys

<$|

CCG
Pro

ARG
Lys
80

ACT
Thr

TGT
Cys

CGT
Arg

CTT
Leu

AAT
Asn
160
GGT
Gly

CCA
Pro

Gly

Arg

ACC
Thr
240

ARC

.Asn

TAT

Tyr
65

TAC
Tyx

TGT
Cys

AAG
Lys

GAC
Asp

1T
Leu
145
cce
Pro

ATG
Met

Pro

Lys

TTC
Bhe
225
TGT
Cys

TTG
Leu

S0

TGT
Cys

Lys

CCa
Pro

AAT
Asn

AGA
Arg
130

cca
Pro

Gln

GCA
Ala

Lys

GTG
val
210

TCA
Ser

CAG
Gln

GTC
val

Lys

CGA
Arg

CCT
Pro

Gly
115

TAT
Tyr

TCG
Ser

ACT
Thr

Arg

TGT

Cys
195

AAT
Asn

TGT
Cys

GGT
Gly

TTC
Phe

(607.%
Pro

TGT
Cys

AARC
Asn
100

GGT
Gly

GAA
Glu

GAT
Asp

ATT
Ile

ATT
Ile
180

ATT
Ile

GCT
Ala

GAT
Asp

AAT
Asn

TGT

Cys

TGT
Cys

Gln
85

Lys

ATC
Ile

Gly

TCT
Ser

GAC
Asp
16S

AGC

Ser

CGA
Arg

Leu

AGT
Ser

GGT
Gly
245

CCT
Pro

GAT
Asp
70

GAG
Glu

TAT
Tyr

TGT
Cys

GTG
Val

CAG
Gln
150

TAC
Tyr

TGT
Cys

GAA
Glu

AGT
Ser

Cccce
Pro
230

CAG
Gln

GAC
Asp

S5

GAC
Asp

TGT
Cys

GGT
Gly

GAC
Asp

CAC
His
135
GTT
Val

AGC
Ser

Leu

TGT
Cys

GGT
Gly
215

TAC
Tyr

TGG
Trp

CTG
Leu

CTG
Leu

AAG
Lys

ACT
Thr

CAG
Gln
120

TGT
Cys

CAG
Gln

TGT
Cys

CCA
Pro

GCC
Ala
200

GAT
Asp

TAC
Tyr

AAT
Asn

GAT
Asp

[:47 A (1109%& ()- t109%E& ()-G

GAG
Glu

GCT
Ala

105
AGG
Arg

GAA
Glu

GAA
Glu

TCA
Ser

AAT
Asn
185

ATG
Met

ATG
Met

Leu

GGA
Gly

CCT
Pro

GCT
Ala

GGT
Gly
90

TGT
Cys

ACA
Thr

ATT
Ile

GTC
Val

cca
Pro
170

GGA
Gly

GTT
Val

ATA
Ile

ATT
Ile

CAG
Gln
250

GTA
val

| 109 %r& () -

HI INOPQUPT47! 109" %r& () -
| 109 %Yr& () -

| 109 %r& () -

| 109 %r& () -

S 10%88& () -G
AAG 242
Lys

75
CTT 290
Leu
AGC 338
Ser
GGA 386
Gly
CTC 434
Leu
AGA 482
Arg
155
GGG 530
Gly
CAG 578
Gln
TCA 626
Ser
GAA 674
Glu
GGT 722
Gly
235
ATA 770
Ile
AAC 818
Asn
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255 260 265

CAT GCT GAA CAC AAG GTT ARA ATT GGT GTG GAA CAA AAA TAT GGT CAG 866
His Ala Glu His Lys Val Lys Ile Gly Vval 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 Thxr 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 Ser Trp Ser
300 305 310 315

GGA TCA CAG CCA TCC TGT GTT AAA GTG GCA GAC AGA GAG GTC GAC TGT 1010
Gly Ser Gln Pro Ser Cys Val Lys Val Ala Asp Arg Glu Val Asp Cys
320 325 330

b 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 Arxg
335 340 345

ATC CAC TGT CCT GCT G&C 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 Vval 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 ARG 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
3 415 420 425

- 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 45S

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
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ACA ACA AAT
Thr Thr Asn

ATC
Ile

ARA
Lys

Leu

ACC
Thr

ccC
Pro
655

AGG
Arg

TGC

Cys
640

cca

Pro

TTG
Leu

GGC ACA
Gly Thr
€625

CAA AAC
Gln Asn

AGT CGG
Ser Arg

cca CGG
Pro Arg

Tjutos

TGG
Trp

CCC
Pro

ACA
Thr

TTA
Leu

- &10%kc& ()
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A_
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AGT
Ser

CCT
Pro

AAC
Asn
660

ccc
Pro

GCT
Ala

GTA
val
645

TCG

Ser

CTC
Leu

CCT AAA CCT
Pro Lys Pro
630

CCA TCA TAT
Pro Ser Tyr

ATA AGT CGT
Ile Ser Arg

CCA TTA GCT
Pro Leu Ala

CGA TGT
Arg Cys

GGT TCT
Gly Ser
650

GTT GGG
Val Gly
665

AGA GCA
Arg Ala

ATC
Ile
635

GTG
val

TCA
Ser

GCC
Ala

-10&
1874

1922

1970

2018

2066
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670 675 680
AAA CCT CCT CCA AAA CCT AGA TCC TCA CAA CCC TCT ACT GTG GAC TTG 2114
Lys Pro Pro Pro Lys Pro Arg Ser Ser Gln Pro Ser Thr Val Asp Leu
685 690 695
GCT TCT AAA GTT AAA 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 GTT TGT GGA CGG TCA GAC TCT CCT CGT TCT CCT TTT ATC 2306
! Cys Ile Pro Val Cys Gly Arg Ser Asp Ser Pro Arg Ser Pro Phe Ile
750 755 760
TGG AAT GGG AAT TCT ACA GAA ATA GGT CAG TGG CCG TGG CAG GCA GGA 2354
Trp Asn Gly Asn Ser Thr Glu Ile Gly Gln Trp Pro Trp Gln Ala Gly
765 770 775
ATC TCT AGA TGG CTT GCA GAC CAC AAT ATG TGG TTT CTC CAG TGT GGA 2402
Ile Ser Arg Trp Leu Ala Asp 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 Ile 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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880 885 890
ACA AGA GAA CAC TTG AAG GAG GGA ACA TTA GCA GTG GTG ACA GGT 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 AAC ACC TAT TCA GAG ACG ATT CAA CAA GCT GTG 2786
Gly Leu Asn Glu Asn Asn Thr Tyr Ser Glu Thr Ile Gln Gln Ala Val
910 915 920
CTA CCT GTT GTT GCA GCC 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
‘) 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 GIT 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 CTAARATATTT 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

~
R

TTCTGTCATT TTACCATAAA TTTGGTTTCT GGTGTGTGCT AAGTCCACCA GTAGAGAACG 3374

ATGTAATTTT CACTAGCACA- TGAAATAAAT ATAGAACAAA TCTATTATAA ACTACCTTAA 3434,
AAAAAAAARA ARDAA 3448

{2) INFORMATION FOR SEQ ID NO:4:

(i) SEQUENCE CHARACTERISTICS:
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‘ (A) LENGTH: 1019 amino acids
i (B} TYPE: amino aciad
(D) TOPOLOGY: linear
(ii) MOLECULE TYPE: protein
(x1i) SEQUENCE DESCRIPTION: SEQ ID NOQ:4:

Met Val Leu Ala Ser Phe Leu Val Ser Gly Leu Vval Leu Gly Leu Leu
1 S 10 15

Ala Gln Lys Met Arg Pro Val Gln Ser Lys Gly val Asp Leu Gly Leuy
20 25 30

Cys Asp Glu Thr Arg Phe Glu Cys Lys Cys Gly Asp Pro Gly Tyr val
35 - 40 45

' Phe Asn Ile Pro val Lys Gln Cys Thr Tyr Phe Tyr Arg Trp Arg Pro
50 55 60

Tyr Cys Lys Pro Cys Asp Asp Leu Glu Ala Lys Asp Ile Cys Pro Lys
65 70 75 80

Tyr Lys Arg cys Gln Glu Cys Lys Ala Gly Leu Asp Ser Cys Val Thr
85 90 9s

Cys Pro Pro Asn Lys Tyr Gly Thr Trp Cys Ser Gly Glu Cys Gln Cys
100 105 110

Lys Asn Gly Gly Ile Cys Asp Gln Arg Thr Gly Ala Cys Ala Cys Arg
115 120 125

Asp Arg Tyr Glu Gly val His Cys Glu Ile lLeu Lys Gly Cys Pro Leu
130 135 140 .

Leu Pro Ser Asp Ser Gln Val Gln Glu val Arg Asn Pro Pro Asp Asn
145 150 158 160

Pro Gln Thr Ile ASp Tyr Ser Cys Ser Pro Gly Phe Lys Leu Lys Gly
-, 165 170 175

Met Ala Arg Ile Ser Cys Leu Pro Asn Gly Gln Trp Ser Asn Phe Pro
180 185 190

Pro Lys Cys Ile Arg Glu Cys Ala Met Val Ser Ser Pro Glu His Gly
195 200 205

Lys Val Asn Ala Leuy Ser Gly Asp Met Ile Glu Gly Ala Thr Leu Arg
210 215 220

Phe Ser cys Asp Ser Pro Tyr Tyr Leu Tle Gly Gln Glu Thr Leu Thr
225% 230 235 240
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Cys Gln Gly Asn

Leu
Val
Glu

Thr
305

Cys
) Asp
Gly
Glu
Asn
385
Phe
Leu
Lys
Tyr
Thr
465
Asn

Ile

Met

Val
Lys
Val
290
Leu
Val
Phe
Cys
Leu
370
Ser
Leu
Ala
Ser
Val
450
Asn

Ser

Gly

Phe
Ile
27%
Thr
Lys
Lys
Leu
Ser
355
Ser
Gly
Gly
Arg
Gly
435
Thr
Met

Leu

Leu

Asp Arg

Cys
260
Gly
Tyr
Cys
Val
340
Leun
Ser
Gly
Ser
Ser
420
Cys
Ser
Ala
Thr
His
500

Ser

Gly.

245

Pro

Val

Thr

Asn,

Ala

325

Asp
Thr
Val
Ala
Asp
405
Phe
Pro
Lys
Ala
Glu
485

Arg

Asn

Gln
Asp
Glu
Cys
Pro
310
Asp
vVal
Ala
Cys
Val
390
Leu
Arg
Asp
Gln
Arg
470
Thr

Leu

Val

Trp
Leu
Gln
Ser
295
Asp
Arg
Gly
Gly
Arg
375
His
Asn
Phe
Gly
Arg
455
Leu
Leu

Asp

Val

Asn
Asp
Lys
280
Gly
Gly
Glu
Glu
Thr
360
Ala
Val
Gly
Asp
440
Ala
Ala
Arg

Ala

Leu

Gly Gln Ile

Pro
265

Tyr
Asn
Ser
Val
Pro
345
Val
Ala
Val
Ile
Tyr

425

Phe
Trp
Val
Gly
Glu

505

Asn

250

Val
Gly
Tyr
Trp
Asp

330
Val

Trp
Ile
Asn
Lys
410
Val
Glu
Glu
Leu
Lys
490

Lys

Asp

Asn
Gln
Phe
Ser
31s
Arg
Gly
His
Asn
395
Ser
Arg
Val
Arg
Asp
475
Gly

Pro

Asn

Pro
His
Phe
Leu
300
Gly
Asp
Ile
Thr
Ala
380
Gly
Glu
Ser
Asp
Ala
460
Lys
Leu

Phe

Leu

Gln
Ala
Pro
285
Met
Ser
Ser
His
Ala
365
Gly
Pro
Glu
Ser
Glu
445
Gln
Asp
Thr

Ile

Thr

Cys
Glu
270
Gln
Gly
Gln
Lys
Cys
350
Ile
Lys
Tyr
Leu
Thr
430
Asn
Gly
Val
Thr

510

Phe

Lys
258
His
Gly
Phe
Pro
Ala

335

Pro
Tyr
Leu
Ser
Lys

415

Ala
Cys
Val
Ile
Thr

495

Glu

Trp
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Asn
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Thr
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Ser
320
Val
Ala
His
Pro
400
Sex
Gly
Val
Cys
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Leu

Ala

3
p



394090D& ()-_"|[: ., ,*&0%& ()-, = *&I0%&R& ()-, ' GHEOIXX&' ()-

' QA0%BRE ()-( C"10%& ()-1 ,CI"109&R& ()-1"9:; <?GvU5 |, &10%@M@& () -f#

| 10%@4@& () - 10810810& ,9 1"10%&8& ()-( 9-"10% & ()-f

, 9-"109%8& () - f GH INOPTpT45

E10%R: ( ).- f #&LOYER () - f #&LOY@ERE () - f #&L0%D@X () - f #&10%@B@& () - f #&10%Q@
u@ () - f#&10%@@8 () - f #TUVnr vbBpT45

&1&10UD@E () - T #&L0UBDMEE' () - T #&LOYBMEE' (Y-8 #AOSK! " &LOU@AEE. () - f #vz_?45
10U@@ () - f #8&LOU@@' () - f #&LO0Y%@@E () - f #&LOU@@E () - f #&LOY@@ () - f #&10%@
%@ ()-f#bB?45 515

810%@@E () - f #810Y%@@E () - f #&LOV@EEC( ) - f #&LOU@A@E (epsf #f AoSK! " & 245
&LOY@@E ()3 HELO T A F1§ 1R LOUDER £ %g&l\%y (@ () -1 H#ELOY%DAER () - T #&10%
@@ () -f#f > 4Du@@: () - f #&10%@@& () - T #810 {9t 1Aam1 ObRER' () - f #f &10%
@@ () - f #ARSKET I % ' () - f #A0SK! " &&1OYR () - f #&LOYD@E' () - f #&1LOY%Do
@ ()-f#&l(w?@/@' ()f}ﬁﬂ @@g‘;‘% Trp Lys Thr Lys Ser Cys Phe Gln Pro ser

% _24810%@RI0Y@@R. () - f #8&L0V@' () - f #&LOUDE@RS () - f #&LOYDMDE (ol #&10YG/EE
() - f #&1OY@EE (O Ple Ko @M@ﬂ@@ﬁ/@al@é@/%(z\)r—f S%lg%@/dgl ) - f #A0SK! " &&10%@
%@ () - f #&10%@@E () - f #S¥tksw_?4&10%@&10 @f’(%¢ i Cys f #&10%@/ @B
() - f #&10%CEB: Xep- PHS LAY L) -4 8F OV () -  #wixy} ~f J* 4&TVV@UEE () - f #&10%@
UGB () - f H&LOV@AEE' () SBEELOVEAAE () - T HAQ BIKI R 21 0 TREM @Y Ji b #1y4 A0SK! " &810%B/@
& ()-f#&log@/%( - #810%@@& () - f #810%@@ () - f #310%UGHRR: () - f #_?4A0SK! &10%
@@ () - f #&10% HPY oD@ @ia( 91y #et 0@/ R (A}gg%g R é" - f #810%@/ @
()-f\;#] A?4A851K!L&1ocy@/@"()-f#AoSK! "BX0v@@ () - #& % 10%@@&' () -
f# al Leu His Tyr Leu Ser g1 T u

" 24A0SKI 810 () - T #&10%SER 6} - | BaIOUTEER'D) +bb EHTYRVEEE) Adri &1 0YB/EE ()
- f #8104V @i Jrnf

aE%&lOO/@/@é )-f ﬁ”éffo%f@/@ﬂ(gg F¥A oveiey (Oyst HAOBY \QELOUBHE )y | #810%GHCK
()-f# # § %& 640
pT&lOW@/@g% 250 £TORID V@@L o pef MEL v (9 BK&LQY@ERE () - f #8LOU@BE () -
f #810%@UG () - f #&LOUGEESD) - f #& i C g% v BRI 7.0

~N>T&1 0 YPDHERSA DY/ @R 1) Sgggﬂgcy@/@{rg) - #&1OY@@E () - T #8109600@ () - f #A0SK! " &
KS[cagl 660 Zzé Gly Ser Pro Phe ILeu Arg Leu
_T&lOW@/@&gog(g%' () - f #&10%@@E () - f #&LOU@@ () - f #8&IVP@@' () - f #&1OYG/EE
() - f #8&10%@E. () ghgl ™ U Pro Leu Ala arg Ala Ala Lys Pro pr

bBT&lO%@é%&cl}g%@/@i () - f #&LOY@UE@ESPY - f #810UBEE () 669 &10UBABYT) - f #f AOSK! " &
_C&10%a/akEa @Bt (Sprf EIrR PRY@EB L) - 0% ' () - #810%@@ () - f #&10YB/E
-CRA0OCEER Q@R (Gorf G LQUBURE rh i S %g s e )

~bF* &1 0YGHAGR. He) o () - f HELOU@@ () - f #f &LOU@@E () - f #&LOY@@ () - f #
D L0 - R LG ) e () - ra0ee: |

) &10%@@, () f #AoSK! 810V () - f #&LOUBEES () - F #8LOUBGE %of#&lo%@/@: (
)-f# wid’Ser Arg Tyr Tyr Glu Leu Leu Gly Ser Gln G

| 28L0UBU@LOUB@. () - TRELOY@U@ () - | #erouaieR | 3’-’??&%69/% D - f #81 0%/
() - f #&10%B#OR6 ) el hli 1Sl ( ée}_laég%?cy @BLOUD@E () - f #&10% () - f#A0SK! " 8&&1
OUGHU! () - F #810%U@@AY ) - T#(1, 10T 81'@ EF T 112 AT IOV al ) e SLOUBHEB. () -

f #&10%@AG %‘_ﬁ%‘# LYV, () - T #&LONDNEK () - T #&10NAHG! (5¢f#LIM N VIW X Y! £,
&10%@@E () - 5@/@/@ EF - Inee200@ezr {9 m#&m%@{@{s&)%{ly#ms | " &8I0 () -
#&10

C F#YI]IAL Tcld! el K) AoSK! " &&10%@4@H 60) - T #&10YD@E ( 17s SB@E™() - f #&10%B/@.

'()-f#&l (hefatsst Bhh !t p2 I " Y. () - T #8&LOVDMER' () - f #&LOYD/CE
() - f #&1 0% 7‘{)-f#&10ty@/@ffp( %ﬁﬁoﬁﬁéﬁw LYt 9 Ser | A RoSHIeu 81 0B () -
f #A0SK! " §&10 ;(%-f#&m%@/ ") -TH&I0Y@E@R () -f#! 111111 2A0SK! " &&1 0%
O e el (e bokadg the FHRAOWDI oLy - SHEON@UE, () [ #810%@@ () -
#1111 aE) &10%D@E () - f #&TO0YDR' () - f #810FEH@E () - f #A0SK! Q@EO%@/@: ()-f#&
109%@@ ()-f# 111111 PRLOY@AR () - f #&10&10Y%A@' () - f #&LOY@ER' () - T #&LOY/ @
") - FH&LOY@ER () - f #&L0Y@MEE () - T #&10Y@@R () -f#1 """ 1" % ~">P&ILOYP @& 0%

Adbhana s nn .

& () -f #&10%@A@E () - f #&LOU@AEE () - T #&LOU@AEE () - f #AOSK! " &% - " 5" =" A" F' _P&10%@
URBELOV@AEE () - T #&LOV@AEE () - T #&LOU@AEE () - T #&LOV@AEE () - T #&LOY@A@E () -  #&1
0U@@ ()-f#F' G _"c"g" k" bBPRLOUB@BELOY@@E () - f #&LOY@@E () - f #&LOY@/@& () -
f #&10%@4@ () - f #F AoSK! " &K" s" {" """ cP&LOY@/@BILOUB@E () - f #&L0U@@E () - f #) &10
UGB () - T #H&LOU@AEE () - T #&LOV@AEE () - T #H&LOV@A@E () -T#" """ """ f F* &1OUBEE () -
f #810%@@E () - f #8&10Y@@E' () - T #&LOVE@E' () - T #F &LOY@/@E' () - f #AOSK! "&" """ """ J*
&LOY@E () - f #A0SK! " &&LOY@/@E () - f #&LOY@@E () - f #&LOY@/@E' () - f #&LOY@/@E () -
fgmmrmn 281 0%U@LOV@AEE () - T #8LOY@@R' () - T #8&L0Y@@R' () - T #8&10%@@&' () - f #&10
UGB () - T H&LOV@A@E ()-T#""""" "} aA?&10UGBLOV@AEE () - T #&LOU@AEE () - f #A0SK! " &
8LOV@AEE () - T #H&LOV@AEE () - T #" #####" # 2810UBLOV@AEE () - T #&LOV@AEE () - T #&10%
Q@ () - #&LOVD@E () - T #&LOVDEE () - T HELOUD@E () - T #" HHHSH(#) #- #. #T F* &1L0%@b
@ () - #&LOUD@ () - f #8LOUDEE () - f #&LOU@AER () - f #A0SK! " &&LOV@/@E () - T #. #/ #

1 O A PNA IR A NN TR T AN TR T NA NN I~ 7



A

y

: & () - i D DDv U4
ic & () YL(! 1095’ H8 ()~ 109% & () - o hovc &() Of DhDi ?)DKD”DQ
i TERE VB S R

* & ()-nDl EELF=FFQ [ : v

Bioks (¢ @ives (C @i (1C @i (S L
%HHHHHW [ NA410&10&10& s$3. 109%&& () - Q_T#101/g |(10‘V + & ()-
OLT#10%&6&' () - JLTHI09A&IE () - HHHHSI 1 ud] | Mow &0
“1109R8&& ()- CY 10%+ 1& ()- 10% + & ()- nt % (). 98109 + & ()-
' vy C1109% + & ()- 940% + & ( L
)1 32? J1H00/¢§L+( i)&y(c(h)lglﬁ ofﬁw‘g Th= Ad= Selgosiis qggaldmﬁg”?g] gﬁfﬂ%g;g‘r?rng 63] c"
" non 33] c¢" "Headi ng 43]0; Head .
- Feadi ng 23 aa. ES@S&%SIB@,}»@ e ads GBS ") L L L AP 0"
GS(,|3:B~JOW _fnv|j " KEYn4 825

[ 7SF{ S9: TMI 8%uJLL. HAQ
(#+163<j AEL| NBRTNZ \Kiphsif;hig gpp‘{[tfg)é%é }EOSY Ly TSH{ {89 JVal 8%

Q "] " o##P$S] 904 8&V'43S. | 0312[)7%#U:UXUVUUUUUV%/AV\ VX\ > 5] j Skkgl | Knmnnooppp

=1>>77" @\A-I-I%%’é EE?FJ Yabgren| ;%(}Aéﬁ“h&llsgPrBV@i Z géu ?armﬁ’ze

ssrtt\u A
?gﬂﬁaf'lsta'C]y*S?Jj &@ mu WD} 4ShBk*9vS r' k3

e. "=  KqQNIOL/ gtsevIiie el=MduHUB Gin Leu Lys Thr Pro Val Thr Leu Thr Thr Arg
s 865 - 870 87s 880

Val Gin Pro Ile Cys Leu Pro Thr Asp Ile Thr Thr Arg Glu His Leu
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Lys Glu Gly Thr Leu Ala Val val Thr Gly Trp Gly Leu asn Glu Asn
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sample to said immobilized Factor C, to form bound endotoxin;
10 and
iii) separating said bound endotoxin from said sample, to pravide a

sample substantially free of endotoxin.

2. The method of claim 1, wherein a recombinant Factor C having the
15 amino acid sequences of SEQ. ID. NO.:2 or SEQ. ID. NO.4, or a
portion thereof having endotoxin-binding activity, produced in a yeast,

is immobilized in step i).

3. The method of claim 1, wherein said immobilized Factor C has the
20 amino acid sequence of SEQ. ID. NO.: 2 or SEQ. ID. NO.: 4.



