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NOVEL SNAKE TOXIN Al'l docunents cited herein are

i ncorporated by reference in their entirety. TECHN CAL
WobEkD6sERs s i nvention is in the field of snakeP@ERGmMOS/000429

and the invention provides a novel snake toxin protein

and nucl ei ¢ aci ds encodi ng- t he sanme. Al so, provided

are various nethods and corrpositi ons based on the

di scovery of thew :L BACKGROUND ART
Snake venons are conplex mxtures of bi oacti ve

All docum&R§EiesdtseiniaRcinostpogtedimyrfarénse am theireméirety.mat i ¢
proteins, as well as | ow nol ecul ar wei ght conponents

i ncludi ng peptides, |ipids, nucleotides, carbohydrates
TECHNIGAH BIELAks (1-2). Venom proteins generally serve in a

This mvenzggﬁg L@?};qgglgrg s f;]g:rg)?ré@n%‘g Pl Z%gr}; b@%g{ggl%lé%vgﬁénake toxin
protein ant%e 'il}ﬁglef?:otagiggf érﬁ:@&'nﬁeth@ng%n‘i’@f AR, ViStoPME@Os8SvAribus féfiods and

ears, ~a plethora of toxin proteins have
composmdmebasddsml tae elntcamiy ofthe acvad shekedokinom venons of snakes
(5). These toxin proteins, however, belong to a very
smal | nunber of structural superfarriles of proteins
BACKGROUNDIARTEMbers of a superfanmily share simlar
nol ecul ar scaffold, but, at tines, exhibhit distinct
Snake venbimsl zug.o@mpleﬁm nnmmssof hrﬁ@twaj cempéﬁa%én@%awn?mﬁ& pd non-

e venony ude «des. lipid
enzymatic pqr8{<e Sp &S e\g %‘fvlrgol%%}ﬁel e ghp %ﬁﬁ'ﬁ) éﬁ§ chu d1n ggg‘u es, lipids,
nucleot1de§cc%yékﬁﬂfﬂté§1&$d ehafs (142) aveinean eprmdlmxgedaﬁﬁs samd in a number of

nucl eases (2, 7 General | enzynes in t nom_hav
s i couapisasonesy i, (e 5T 1 RO o
serve bothwgﬁ‘gns?&g.?cﬁﬁgfeﬂ Iﬂﬁg{ 004268 SORBAIHROSRE S Rafdl 8§HEth¥R of toxin

e ot over 1000 non-enzymati c venom
proteins hiveobezinrisolhiad @nd &haradbazeac&@nlvzeokna od suakey (D hegedapiagproteins,

however, l;)q%n&;)gﬁot]a{ﬂ?egy fs{ng lnluwi) %tgsixyfzse%k}qﬁeg gles gﬂ)srgte V&sﬁ@ The members
of a supe ﬁﬁﬁ@r Shar@&5rhhr RRlChME 8tdffol@eBhi, A Simes, exh1b1t distinct biological

radyki nin-potentiating pepti des, hel veprins/ CRI SP
functions.pr ot ei ns, di sintegrins and waprins (6-9).

Non- enzymati c pol ypeptide toxins have nol ecul ar wei ght

The maJof*"El%Wl‘ije 90 (Hind B FakOVEnddRs aRthder shospledlipases, serine proteinases,
i sul phirde bonds. Therefore, t he are yrobyst an are d
meta110pr¢teina$qsy ebhosphatiesterasise Ay Cht)]é‘éFs TG | oWHY e gP*1dases an

nucleases \|§> %T?engrgﬁg %}92111 tth/le Gl 1Ak e Wed18ar | RS ShitBRdIng £ 13,000

ey ar |ve |olog|cally and are presuned
Da to 150(0000Ba. VIgst e eyt ant lqrdsolész); anéspweﬁsva dizestive rolvENThorther hand,

V\éhaveldentlfled fle det er m,ne
over 100 SppeBAET iR HEnodt St iR Bost S e g g are erouped into

three—ﬁnggpfi‘)%ﬂg geﬁ}g‘ %i&@ﬁﬁ%ﬁoﬁa%ﬁﬁs (skafdo6ad rn%}ve@ﬁ@fﬁ faktors, atrial

rot el n contal ni nglG7 am no aci d resi dues
natnuretm/vpéﬂstuhs nbxiady.klhmr-pqmmstlmg peiitedes, helvemying/7 OBISR Prefsiss disimptegring

S [ L. d es n ho t
and wapriph (3 Moo P Py BEe e deiRb GG BrieR Pt SRR 1000 Dato
25,000 Da and are rich in disulphide bonds. Therefore, they are robust and are relatively stable

once isolated. The low molecular weight compounds have molecular weight less than 1,500 Da.

They are less active biologically and are presumed to be enzyme cofactors (2).

SUMMARY OF THE INVENTION

We have identified, purified and determined the complete amino acid sequence of a novel

protein, ohanin from Ophiophagus hannah (king cobra) venom. It is a small protein containing
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hence is the first nenber of a new famly of snake
venom proteins. It shows simlarity to PRY and SPRY
walormeiosss2f a domai n wi th unknown function i n RyPCDEGI®5/000429
receptors and Di ctyostelium di scoi deun)y and B30. 2
domain. It was non-Ilethal2up to the dose of 10 ng/kg
when given i. p . At doses of 1 ng/kg and 10 ny/ kg,
107 aminorg[c?ae re%iﬂhgs%ﬁﬁl a%hd1Bc ALK 398984t @ P67 Wal flaswdstdd by ESI-mass
sT'uggi sh novenents. Therefore, its effects on the )
spectrometipt Pidoachstuihby sifmilatityetoneryekmvamiaeitics of mealgnvanany Bfokdns and

. ray sensor. (Chani roduced statisticall 1.9nifj
hence is ks SBOGEASGh OB R UROL SOl Irheel PR spaty o PRY
and SPRYS#O?%I?%S% SBhain With DAKESVHIARet sie RER IR Pespadry @ad Dictyostelium

. The ability of the protein to eIimg/@(ga .
discoideumempdinde demainektap noadetbeldnodhe dogsanf L0pakeayhen given i p. At

i ntracerebroventr.icul. . . .

: ) to b t with sluggish

doss of { HEPGEEHE NS RUERL ¥ ehbg g BFIRLSAAAQY o e quict it soee

movemen@NHhdi@breplta b Fe@X PR thambios astivinglyics wgye st aninhd uising an infrared
ohanin acts on the _central._nervous

. . system .|t .was ..
ray sensog, Glgmin profiugest étaff)‘étt“éw R fcans rang; g?%?%@ eﬁlc}en% .hy‘yf)locomotlon mn
i | Nh3680 8 e s bAra¥at HypefidesicR ffect.
mee. Inh%’élﬂ%tfg%g 7 %ﬁr)loea ‘{}’&S ldsﬁlce th& nat ural abundance of
the protein in the venomis low (~1 ng/g), a synthetic

ene was constructed and expressed.. The, recomhj .

The abiliy OF e, PRI HOWELCEA SRS A e SET TR T Facpe, inected
intracerebtdVehricRHY asWRthpAKd {d BftapsifiShiecal @BRIMEHAPnCIANSLt ithe locomotion
and was refol ded. Recombi nant ohanin is structurally
and hot panelefpeniatentnstdnglyssugigesis thad ohgqu\p@tsmrbfl@i ¢enfgal nervous system. It

term ned b i rcul ar .dichr.ois v, -
was 6 S0G Gy iy athdn NP SE k7R By AR ARRDY dhan & »

(intraperi®h&GS. \WiflcURE hbkifal lBhAaddnoa shile mbueih asthe lvenamde dow ¢~1 mg/g), a
_ further characterize this novel protein, vve‘g?ve tnined i
synthetic gecenan enagirecied gachpTewCr L eHECU PRI RIPIRY- rYPCh Mg oRtained

i Lot erestl QoY o)t 85 dBOHe A M eS c&RHifibis Rl was refolded.
the mS()hébé%Ereagtioen g?r%ylcglrl’l ?Vfgfagﬁg%yqﬁlnome.seque%g:es in_the . '
Recombifagn Badkn tastanchasley and Ginedomajlyt $imsler tf n@BE, profein @s determined by

e SR 2 b PHAE RSB B R G 0 ce

; ; L&ds.regions. The full-length cDNA sequence is
funcnomllé%%‘gﬁ%gj ?’%n ISengt h, excluding the poly-Atail. It has a

20-resi due signal peptide, follo . '
i order eSS LA 5P L0080 s e ol con
coding fcﬁtohﬁrnﬁ. Grdr &b RAkts EOBI 2 do&f ndt RRo Wi dhificapt eédrience Shalatity to any

as a conpl ete SPRY domain that spans ac$ 05$. to, the ..
known s@uopepti the Cebark dathibsse anelyding drgserof B34, 2Wks dempgcontaming

. espryns (vepom, FRY- Y j N= al,m p 8BSk their 5°-
protein txléﬁ\?\lge\?eﬁ V{?ﬁl opad aﬁ%{t oﬁfﬁ%raqggg}.oz | k}é g@r@% n- gfgﬁetﬁa?ni ng .
untranslaRidGt@bis. TaBifhil-amattheldNAasequaret ad 1558 bp indepgths exludingithe poly-A

segnents, ohanin has_on

] S ly eight residues preceding its
tail. Tt hRRY. 20RRY a0 $EETHL PEIRRs. P giéslo x{ﬂs@g%a’fi‘ﬂaetlé’.e g’ and 63
idues 3F pf-SePkide! | e haliddom 8K #ldl Sihivé Peotbiag Weenin h
residues 8f p{%%e%ha%)gr%ﬁ%glaqg??feg?ﬁtalg&o anin, r eco.rrblﬂnanlt . H.l e
complete SRR Y damein theisspahsacrasde dlsepropeptidetregion. This new protein family was

bi ol ogi cal f i in mce. Lt. shou e NQL €
named VRIS RENIT R EOURCE HETPREGRIEPE RV Ly PARE o ke all other
B30‘2-lil£eélxﬁ(|5ﬁ§aiﬁ‘—%§ﬁt¥ir§ﬁg' BRALY faRdiGahs bhatrepiivehRngNdéthingt segments,

bi't simlar pharnmacol ogi cal actions in
ohanin has only eight residues preceding its PRY-SPRY domains.

Pro-ohanin was expressed in E. coli as a soluble fusion protein with hexahistidine tagged at the

N-terminal. Similar to ohanin, recombinant pro-ohanin was also assessed for its biological
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i ntraperitoneal ly-adm ni stered mce as conpared to the
mat ure ohani n. But pro-ohanin shows shows potent
whyweloessehot i on and hyperal gesi a ef fects when Pej/e62006000429
directly into the mce ventricles. The |arge size
and/ or conformation changgs of the proprotein may have
i nhi bited proohanin from crossing the bl ood-brain
. -bar.r | i j i - late
functions i ik ThyrNEh SrRREREL oty Bk RERTBARe bork b EAARIy B hot pla
assay strofyl§t @dicalenttat gsd-ohghin, didl héio exghibi remjlare pharomcological actions 1n
. . propeptide segnent i nhi bi t‘i? the abjli tﬁ af ghgni n }tlo. shows
intraperitopgadly ARSI RS 2 FPIBRAFY &9 B9 aBKh SHEEE: PHEPro-otann
a kioA ! anfiChy i Hedl inftRtedodisectlySinfdNthe mice
shows. P B e e & o 6.
ventricles. [Tk datze siza and/haeinfoxmmsiont dhangasjof the prapiotein mpyhaye iphibited pro-

) l ev. route. . Furthernore r p- ghani .0/ ' . .
i g YRS e 10 SRR el B ncon vt
molecular SHRRIGRNURS BhiER. ndMolia\estas Aniiddthgld, ahkogdndrd presence of

organization of ohanin gene. Southern (E_%b[l gl zati.on h
propeptide segiment iabibith she Aty of ohaniarte sErsa tsyblgodspragh bargien dt qyhances the

the king cobr | C oY§Hagin is ~35-
g e R T
fold more p¥@AStham Shdvduvhemthedniectidiis given iy pes rohtenRitfgermore, pro-ohanin

observed are generated through alterpative.splicing in
at 0.3 g/kgriakbleve hisk g SR e of G RFOOGRARSHINE SbIRG SHPIURFUR Mittng
ohani n and ot her B30. 2-1i ke domai n-cont ai ni ng proteins
We have d1S04EHEE et RabmidergBiBatior bikehadnginasSmithdrhdghbridization indicates
proteins may have evolved froma comon ancestra d
that ohaniadiasneereddbyf aminglogenn it He FBASAPH amgsme- Hirers sequence
i 0 g | introns. The two
oy bl L RS, NSRET PE1E) By RORSIEF S0 6 v
types of IﬁRD?[sll oiesetvell are @enerhtedi thramphi & tegerdiive Isplici@a ani snakg VenQsa genes.
Similar oo b YR 48! PRI, mionsining protcin
indicates ?fa)@‘%ﬁéj IEG Wik dbinhils HSRREE pabteinh GndynHevY bwaslved Glontl@s common
a) a protein conprising the mature sequence of ohanin
ancestral @sl asleptefl ¢o fumciion BREE vEnqudglandg.ani no aci d sequence of
ohanin excluding its signal peptide); (b) a protein
This is tEOMRE §1aR8 JeR6mNBioKif 2paHENGe ff wHidniindwses Hypslocomotion and

signal peptide as set forth in SEQ 1D NO 3 m no
hyperalgesieiinl exesyeantd nute.dhirinwisaser! fhes Obaign avill be m%@)ﬂ, th dgvejopment

rotein gonprisi.ng th 1, j quence of
Ofpromtysf’%(-)%hemcl}? 48, lgf: ?gfa §?’?tﬁ %?]ﬁp%é%}%lgml%\%' 5 (am no acid
sequence of pro-ohanin excluding the signal peptide);
Accordinglpida firp) aspepirafttes mvewipsr ingludgs't he ami no aci d sequence
of pro-ohanin and its signal peptide as set forth in )
() aprefih BbiRiside (hRhitareaeyterie @ ehatin af sqfartomeSEQ ID NO. 1 (amino
i ncluding the signal peptide).-ATypically the proteins
acid sequesce phehanineseludiag e siged Peptideynvent i on i ncl ude nat ur al
bi ol ogi cal variants, such as allelic variants. Al so ]
(b) a pRedindegpakiag fnalahoeaeqenut vhbkatis amhitc iged peptide as set forth in
Si gfjl e or muyltiple %nhnqagéﬂ. Subségg u%i on(s),
SEQ ID N@d¥ famine 891d seqyenserqt SRy anhity $80atiPiie)on(s) and/ or
substitutions of
(c) a protein comprising the amino acid sequence of pro-chanin as set forth in SEQ ID NO. 5

(amino acid sequence of pro-ohanin excluding the signal peptide); and

(d) a protein comprising the amino acid sequence of pro-ohanin and its signal peptide as set

forth in SEQ ID NO. 7 (amino acid sequence of pro-ohanin including the signal peptide).



10

15

20

25

chem cal l y-nodi fi ed am no aci ds, wherein "functiona
equi val ent" denotes a protein that: (i) retains the
W@Dbiokiosss2Hf the protein to i nduce at | east onePOf/SG2005/000429
hypol oconoti on or hyperalgesia; or (ii) which has an
antigenic determ nant in-4omon wth the protein. Also
i ncluded are active fragnents wherein "active
L BEREEhdtuhhBibloglch) variants, such as
Typmdb”hgéﬁggﬁgbggg %il E€O%$g?ﬁgﬁﬁ?eteln to |nduc§ at | east
allelic varianizeAixo 1hg/lpd¢d)me mmnmmumﬁew@@s p@tala ﬁmcgiq 9 Eitghe amino-

acid S“"“’B&%?"@% anéé g c Iq%tg “zgﬁrja IS i[r] 0 Etdglp ) vgrr.{ 2 fs(telbsr;ututhons of

chemlcally-«ﬂ{&ﬁﬁéd" atind USRI, (WBerRip ERlnctend) reqﬂtvhmht ’pd@io&atsra psateih that: (i)
| abel whi ch may be, for instance, bioactive

retains the atalityoafh peatciaris JRICE ot bstongaHaSeREoEonGt ByReTALsaY: or ()
For the av £,i0 r P

which has an, aptieenic 8&‘[@% g) {nf &'ﬂ1 ! onwﬁe%%. ékfo egrﬁtéﬁg 1951;113&? are active

fragments vﬂ%r@iﬁa'hctWeCﬂr@hahﬁq denatek anhsicatad protein fthaigeretainsothe whdity of the
nat ur al b|0|0|§ variants ndf ncti o

protein to ipdfevat|lest gne 8k q}@qogwttﬁp@g %rqr;@k é‘lhfcﬁl has an antigenic
determmanpﬂ'l dc':er"i'l{nog 'v\ﬂ*hr ag teﬁ{ akisd nﬁ(ﬁudefd%@ hisfmdiroRid vtk @R tige protein is

rve nts. A second aspect of the invention
fused to aquepﬂdﬁlm atheruptotsin, sich casno el whighi ey bacEdeigstance, bioactive,

protein ac%ordl ne]%ato t he tf)l st aspect of the
fadloac“"et PRAYMANG AT HINOTSseanY L 2B ALECYF t he i nvention provides a

vector, such as an expression vector, that contains a

For the avcﬁH&Ac%i on (ﬂ)‘ﬁ'bg tﬁ@ 560G lé's&c? bf ﬁﬁﬁn§@rﬁ%Cin§!§@t%c fuRtiohdl® ((j:[ulvalents of
aspect of the invention provides a

the natural fw@bgme]l Variahesn aétmerfﬁigmﬂmmoiéthv motupal lmiloglh@l \tamam@ and functional

BN LN Y T RIS N L

t@&ﬁﬂg hB%rabmehite first aspect of the |nvent|on the
equivalen %ﬁ coﬁerS|ng culturing a host cell accordlng to
the fo

h h
A scont SeeL g BT REREGHafprblc BIMER | e SR LB  procn

according fol the fir@3RR&t oPthe if@ntiGyention. The method of the fifth
aspect of " the invention may further conprise purifying

) rotein..A SiIXxt t Mak \{Q%t
A third as%ecﬁé’? ﬁ]%edlnéltentﬂ)%ﬂli?(‘f’lé%% \%%ér%(r)’t%‘l n ag%gor éﬁa@&bﬁ’ %&{)110 h| rst ains a
nucleic a01§$M§éul@Ef tHagetdndeRpdcDBf tH&én\VHﬁtlbﬁ)d conprising the
chem cal synthesis of the protein by, for exanple,

A fourth awghe%t?x? ft‘/.t%\%ng 8€ notqzﬁdé A fcc‘élls'tra?x%fo%@@ WARLOF B of the third aspect

aspec e ITnvention provides a
of the inveff@bhod of maki ng an antl body which is capabl e of
binding to a protein of the first aspect of the

A fifth as%eﬁt/ E%l?eol&a ghtign tdgs %zg%g{ﬂ gf Pﬂgﬁ E%S;ﬂ%geﬁgaﬁogc%‘igg E@ the first

aspect of €e idvenfién,Sthe aﬁamﬁ corhptitieg icoitering arhosAcdl nt@r@ggetgt the fourth
of the |nvent|on roovi des od of od n

aspect of Hyet inyeRiimm veder sen 1g01f3,sr SHigb ﬂi g)gctge SWF@S 94‘1@1 I%Pg in of the first

aspect of ﬁt%pi%%ntﬁjn HRE HANENLF 8 PRBSHE: b ehd B ARIHNCARP Tudles comprise

I Mmuni zi ng an
purifying the protein.

A sixth aspect of the invention provides a method of producing a protein according to the first
aspect of the invention the method comprising the chemical synthesis of the protein by, for

example, solid-phase peptide synthesis or combinatorial chemistry.
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animal with a protein according to the first aspect of

the invention and harvesting anti bodies fromthe
wa@pingmbsstdr use as the anti venom A tenth aspekCT/o6G2005800429

i nvention provides an antivenom effective agai nst a

protein of the first aspect. of the invention.

Preferably, the antivenomis produced in accordance

A sevenﬂémgsé)g%tt ol}eotper:] fmn\}é:rﬂttﬁhs] Eﬁ)g/%dgcﬁ)faﬁ)%s?% M%@tlfbel 3(/5 \\év?ucth is capable of
binding té & BRtdih i Bk FrshRPBEJE Ae ih®Ehtioand agoni st or ant agoni st )
compound of a po ypeptl de of the first aspect of the
i nvent i

An elghtl'éasrgﬁcétr?ﬁg% Eﬁvegﬁ'en 850%&3 |af1|a£6‘H8£# n‘g’rgtcglln% %Qta{b‘fe 9 mHlng %0 a protein

of the first R§pebi 613he adpRagén.of the invention, a nucl e| c aci d
nol ecul e of the second aspect of the i nvention, a

A ninth aé%qc% og f %Ilﬁltggl% ! hflt’r%glggg; g I tthofc{ ?it@%dh\g}}e{ [z]ﬂh'oa%ﬁ%r%nb Qge{lnst a protein
accordingdt kHeodyst ekpédifahgififentspediereih thbanéthydrRbimphisesaiinmunizing an
antivenaom of the tenth_ aspect (%I the inventi o]? or,a . .
animal Wi PEIGIR ACEIMntoals st Sppoty th oY SRtion; nkdry¢stigs isptibodies
from the £rﬁﬁxa?fo?‘ﬁ$@££th@%ﬂﬁ%noﬁf the invention. A thirteenth
e invention prOV|des a protein of the

rst aspect of the | nventi on, &cl eic acid nol ec ﬁﬁ
A tenth gpecites BeaBtRAGAR FERYIOGS ar} AR YGROBN EHTERIVecpeptst BProjpI pipthe first

aspect off tﬂ%rSVé’rﬁﬁ)%CtPr@t%aqvﬂﬁ thd BB iPpRRBted Iac&)frdénb,@ Wlth the ninth
urth aspect of the invention, an antibody of -th

aspect of gheghvéntempect of the invention, an antivenom of the
tenth aspect of the invention, or a nodulator (eg. an

An eleveR@PRREt OF tROGAGARLS hlovigiani 'rﬁétﬁgd Ryr Edb%uﬁhﬁgl QNfnBdulator (eg. an
aspect of the invention for use in nedicine.

agonist of anfaganést} ¢orappwdtof efpolyipeptidevelrihe Grst psppet dethe ﬂrmentltma
use of a protein of the first aspect of the invention,

A twelfitPasPb@loitite AGbstidIDMB6dELa Eﬁarfrﬁ@etﬁﬁ:ﬁp&ﬂnﬁﬁaﬁﬁﬂ cotprish a protein of
i nvention, a vector of t third aspect of the

the first aspemsmf ‘tltmm@ﬁntspm eswclgis| acidomoldguler afif E@ ﬁec&@é@émecépf thgdnvention, a

vector Of4 tﬂe gsg%elc % H’l% ggé}][%fgg,z% %Sccpéielc(? tﬁ?q‘{)w Ven fftél%sigventlon an

antibody Df fhel eﬁ@lﬂhfa@pect bethessvention, @r@ﬁﬁbﬂorﬁfofﬁlliteteﬁtﬂ e&becﬂ&}ﬁd&i invention,
of the invention, a nuclejc aci ol ecul th ?

or a modwlatos fge- 48 gaenisigrr apiagonish) identifad by thelevsot ?‘Spf’ﬁé’ the invention.
t hi rdaspect of the invention or a host cell of the

A thirtechthuadpectasp det indéntidnepronidesn ki roteim of hke fiwstudspett wifehofinnaention, a
medi canment f use .in the_treatnment of a neurol

nucleic agid RalSEHieat P e84 aspect Phtheehy FIt, dctecly A HRE fifd pect of the

" inventior, Q‘h%&tdeﬁrbfﬁﬁ@f'du%sasﬁecf'@f e G RhtisR oAt érﬁ‘i%oéﬁ oPfHe 'E?éhth aspect of the

¢onmprising admnistering to the aninmal a protein of

inventiont, ke ahfivetonaopdut teoth dspectioftkainvention orucinodulatii(elg. an agonist or
.nol ecu of .t he second ct_ of .the inventi a

antagoni{J BRI s Forerty Sass bt e i aEon Tahp FoMmedingos
cell of the fourth aspect of the invention or a

A fourtegttla rApest of ttminvemrqmsoww fagfthe hse phelproteinaghidetiirsif aspect of the

1nvent10r}3 rao%crge\ég ntgf O }?8\&13 % gegcgtp g’ls%e?cg é’% tgcih ‘tr{ \%%?(hnn Vae\r/]écltc?rnof the third

aspect of IR IRREI LS 2 Bbst FIP 6EHhR FosltS Speet STAAP ivehfith in the manufacture of a
adm nistering to the patient a protein of the first

medicamgBifeE Bseods & snzgatlve

A fifteenth aspect of the invention provides for the use of a protein of the first aspect of the

invention, a nucleic acid molecule of the second aspect of the invention, a vector of the third
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i nvention, a nucleic acid nolecule of the second

aspect of the invention, a vector of the third aspect
wo@Roobloe862fivent i on, a host cell of the fourth aBEESG2005000429

a pharmaceutical conposition of the twelfth aspect of

the invention of the investion. An eighteenth aspect

of the i nvention provides a defensive conposition

11RSRO&l R intthe facture of a
st U T LA B A B i
medicameridar @sl& 11‘1 d’[e thewvebntpfatreinvdogioal dimyscalabdiscagenom  Cr ude

venom (60 ng) was | oaded on to a RP-Jupiter C 8
A sixteen P%&ig?%?? &éﬁﬁoﬂtépm@Q al heltd@ HEGKdainE! AR fanipd] €%omprising

mass ectrometry. The bound proteins
administeriverie thd atisal aproiginaoflthefest agpeaddfche nmene@n,% mekei¢ aeig mplecule

% TFA (v/v) at a.flowrate The
of the Sec%%‘rﬂsﬁ‘i’“% of thesnyenion vae?tﬂf gf g@tﬂ%]r% aﬁ‘Pea. cated™ @Plfﬁlk a host cell of
the fourth %Elgéa’vof ﬁieQiH’(f@mioﬁ orppEAMmatdutiR@PEIngiRBitRMcb ho trelfth aspect of the

ected by LC MS fromking cobra venom Figure 2.
invention.| sol ati on and purification of the novel protein. (A

Gel filtration of king cobra venom Crude venom (200

A seventeé'ﬂiﬂ %ﬁﬁt bORd eskeafib provRRIHaKoB Of Gedtitign ﬁa‘tiehowdh a neurological
. The colum was pre-equilibrated WI

5
or musculd dlseamor(lmm agminfsiesingtp shanestisnep et dhe e it of the
invention baa?uce%ﬂ(é%’gfdln%llf lgl Cfstﬁ %ﬂlfasg)ect-glf%@ RvieRRoN, 3 V&:%r' SF the third

action containing t
aspect of MeQh@infioff a hosteietSdf. thé ByuriPaspBtdt@rof plpemlcdutichlr @mn;ggitlon of the

filtration. Jupiiter C 8 sem -preparative colum was
twelfth aSEQ?EPf‘ihﬁﬂla‘teé‘HOQ\Pf thednvendipy/ v) TFA. The protein of

interest was eluted fromthe colum at a flowrate of
An eighteéntiilabgec ofibicineergiondirevitiesod dgBnsic ABNPIosBiEBETHIRENE :proten of

0.1% TFA). The arrow i ndi cates the peak correspondi ng
the first aspect o ghey¥ERIR- of interest. (C) ESI/ MSof the novel

prote| n. The protein has a nol ecul ar nass of 11951. 47
as_indi cat ed Bi ospec Reconstruct spectrum

BRIEFDESQRI?HO&@F]PB@&WH f peptide digests. Lys-C

endopept i das est tides Trypti '
rigure 1. BSRRY R ehr e b B et eep: ik Hh e 38 g fpnted on
to a RP- Jg}gﬁe‘i’ ts' Syt ﬁﬁﬁccﬁﬁﬁﬁrdtﬁ@l{gdatb'tﬁe Peikes-FmMedses 3893 LC/MS/MS
es of ohanin. Figure 4. Am no acid sequence o

mass speattvareiny. THié bombp@itmanwah@ed weing @étr@arngtﬁétfnbyf ﬁa?ﬁaﬁCN in 0.1
radati on d,,soM ro N-t.er m n
%4 TEA (SR gaFupgt T By ETGHk ST HE PURE a0 B s Thdiceted with

arrow, LYS-C peptides; dottecra ‘rrows, tryptic peptides;
and solid arrovvs form c aci ddi gest ed peptides. Figure

Figure 11% tl\ﬁg% %ffpegg ntgteg%ﬁiggéﬁ@é rl?ty &Wﬁ%}ﬂin@é c@rﬂg %&)m

Pr ot ei ns cont ai ni ng B30. 2-1i ke domain are: ohanl n (sp:
Figure 2P832d4{ion Twhiputficatrpn( sibthemeZ'SBEyotelﬂR\(AQP@Ql filivpiion of King cobra

venom. éruc?en%eergo\ﬁ?%&de 9&" ncesloade(f ontoa 5 per: R i i (ﬁﬁ&aﬂ E‘@/@O). The
column was pre-equilibrated with 50 mM Tris-HCI (pH 7.4). Proteins were eluted at a flow rate
of 1 mUmin in the same buffer. The horizontal solid bar (peak 1b) indicates the fraction
containing the protein of interest. (B) RP-HPLC of peak 1b from gel filiration. Jupiter C18
semi-preparative column was equilibrated with 0.1 % (v/v) TFA. The protein of interest was
eluted from the column at a flow rate of 2 ml/min with a gradient of 38 to 40 % B (80% ACN in
0.1% TFA). The arrow indicates the peak corresponding to the protein of interest. (C) ESI/MS
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fromthe CDD database), RFP (R ng Finger Protein, gb:
J03407), BTN (Butyrophilin, sp: Pl 8892), Al pha SNTX

W@ 2008068625 t of St onustoxin, gb: U36237), KI AACRCESGYI05/000429
D50919) and Staf50 (gb: X82200). Identical and
conserved residues are shaded bl ack and grey,
respectively. Three conserved LDP, WEVE and LDYE

tifs are boxed.. The n [S. .| t I Lated b
o the o erSp e TS o o PATRBE Syl o T AL PET S BR g ERkate by
BiospecHé@&?sitﬂilét Pcthdie proteins. The substitutions anong the
follow ng groups of am no acid residues are consi dered

. as,conserved cha S: . Yr F, - S.a : : . :
Figure 3MSPLﬁ1?f{]c§E%rh 89 R?pqgégﬁ%esg. Lﬁg—gngﬁ%p%ldgﬁﬁﬁéeﬁg? S?tléde]g.e[ﬁq, Tryptic
peptides (B)f @@tFophicaltaniligeqsd pasikp(©). activity of mice.

Cunul ative (A) and tinme course (B) of |oconotor

Figure 312% ;llrh\éhrt i@f& %Uln%i g%%e\?gn%néilya%%éﬁﬁﬁﬁé&ﬂa&&:ofspeg?d%% of%hanin.

I'me course (

| ocomotor activity followng /. c. v. injectjon (n= 7

Figure 4¢ Ayno i serpsacalepehpifit Th R i seHiepFe W?é&i?g‘?‘aﬁgned by Edman
degradati«?r%jt gbé {llt m ?lg‘éﬁ/; l\fs—te.‘ﬂ&%af} Qo GudiRE SFPRERBand piridylethylated ohanin;

nin. Data represent mean coOUNjes o
Sk atroB®D§seC paptides] tz’zyz‘teﬁa Wb, ; trypie paptjdesNddas el g es) fopmic acid-
. (A). . and (C and two-way ANOVA in (B) and (D); post-hoc
digested paplfSssi s by Bonferroni's test: a, P<0.05; b, < 0.01
and ¢, P< 0.001. Figure 7. Hyperalgesic effect of )
Figure SnaStqenanaigneeatrbf BaA.L-gteadtiomin & pbandy withnethpmB30.Rdike domain-

.. plate assay.at 55.0C l.ow ng i . . dnj-ecti = . g
containing R}?t_elélﬁd’rp eins c_og‘galrpﬂ% .Egb@glﬁée((ﬂ){naén ?rg ?L%a)due %)P %?3%%1{51 ?%alcobnn
(sp: P2 @R -SPRY E@h&RqYokseRd (s8uchcésOofIB) YISHR D Wonigirs were obtained

V. injection of reconbi nant_ohanin. Both the nag Ive .. .
from theaGBIY eletahirichaRFP olfang Fingrswigten. dels el0d4pn &Y (Butyrophilin, sp:

h r i.c effect.for | ow andi j 3
P18892), iof SoeF Lérsowti o SBapoHinp LT TRk B £ L2, #0910 and
Staf50 (gB: ﬁg%%O).o NgeritRY] NIRMsE0td RsRRleDIreBanIcdrtlak aml greglrespectively.
a, <

.05 and b, P<0.01 . Fiﬁgure 8. Desjgn, .
Three capsersed UdPR.0WEM andohPHgE arotifS syjmthexed.c Theqimihses in parentheses

ohanin. (A h 4.C 0 tadd 9Onof e iR8ns. Th
cepesen R0k URREAL RS 201 e . T
substitution§l af@dhe theafol Bhviag drotiBrof anespecitli resiiyes aheobbidered as conserved

fragnent between_the t ary ows i nserted .int
changes:y Kol INILS EHG | EX | AHEVAh R R SEF Marr (ehgth o
sequence of the synthetic gene. Am no acid sequence is
Figure 65 Bt ohaninhem Dbmeteq aetindy. of Feice Ubimuletive (A ) it iima course (B)
sites (AatR BstB, AcH, .Xhol, _Avrll . Xmal, BspEl .
of locomefy z}ctil(\(iq)é ﬁolg}YGBn&ﬁ.| »- 1n;ech1é?ri1=n 86&95 of CosmIE Fg{xglg%}i’v]c érC) and time
course (ﬁ? NP UL AT ANactivitl BlISW I &, E'g&!ﬁon-@ie P& b e dose-dependent
of i'gonucl eotides, ranging from96 bp to 117 bp_in . .
inhibitioh @fidgédomoterastiviseds ¢ver £sH¥nfoldmorepetar Withigne it dniegbjon of ohanin.

Data repont g SRt B AN SR AR s wea i 1
giiﬂ%} '-‘;J%ﬂ OVAGE B ARBI)OpostiBbahhatysis WIBbAREogRS testt abP< 0.05;

and (€) 9 vv/c}v e{i\gjctrophoresis c}fﬁ? he t\/\oa?}f)sﬁsa?rgrents (D) and

b, P<0.Glhandsy P<He@llc gene (E). Figure 9. SDS- PAGE anal ysi s of
reconbi nant ohanin. Sanples were resolved in 15 %

i ol . fde Sh@ir&Rehbitdnl EsAkRcy time in a hot plate
Figure ‘Er [ ?{I?ﬁé{n%@%} gg?%gisfor.ﬁ (eA) E>1<r r esﬁé\ﬂi1 onogﬁgﬂa y e P

assay at 55 °C following i p. injection (n=8) (A); and i. ¢.v. injection (n= 8 to 16) (B) of native
ohanin. (C) Latency time (n= 8 to 16) following i .c. v. injection of recombinant ohanin. Both

the native and recombinant ohanin showed a dose-dependent hyperalgesic effect for low and
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solubility of reconmbi nant ohanin in E. coli. Lane M

Prestai ned broad range standards; Lanes 1- 5, total
w@e@bosss2sanpl e from bacterial culture after OPCWOG2002000429

14 and 16 h, respectively, after |IPTG induction; Lanes

6 and 7, protein sanples _grom supernatant and pell et

after sonication. (B) Purification and refol ding of

i oL T

way ANOVAMRISSed b9 Bohiechdhi’aftdt: S§Peaios endBsp0b.03oni f i cati on;
Lane 3, elution of fusion protein fromthe affinity

. column under denat uring condjt| ; ec4, Y :
Figure 5. S NG R URR 0 PR hARE o B Yoy sppemati
representafioh® bP BhePé:QHr&sidn RnthiBt. . THram®inVindCetBrsdlenvape sises are indicated as

prest ai ned dual -col or standard; Lanes 1 and 2, fusjon

Tb and Cp¥st a¢spetisielr elhenBNAY {@gmepk bolysen tha dWo TS &5t ngerted into

~2 kDa), .S ;t | hont@ap 0 . . .
vt s KR i B () LR NER 08 b pone. i
acid sequ&iﬁ? i€ $h&wn fHakivo thepDDIAe bequehges d’zﬁnmiquﬁ? resgbion| Sti‘;aﬂ t(4atll, BstBl,

ohani n, respective i gyr 0. Purifigcatdon o .

Acl, Yol doghobna PoBRRAPRL Vi) SHEAPD R Pl S Sofes foRtruction
of the syn?ﬁettl?:r Bl PABI i€ LEBUBGIRiclebBBe Thih Hdt 85 &p toNF17 bp in length,

raction contal ni ng the reconbi nant protein. (B . .
were used EShANRbYS the ¢wofibgments (Bhai B2). Thesertwiodrasmeats were deen igated via

. has a nol ecul.ar mass 12226, <Lndj

mal sie i Sesesp U RUBHTEE | Ge L SRAREN o oer gl (B L ERbRel 1.
%, wiv) elRErbpiorda d(MBe BROTA@eIDDIIN thd yithetic(g@he (D). spect r a

were recorded using a 2 mmpath-length cuvette.

. Me s.made in MILi e d in 15 %
Figure 9o SEETEAGH Bfgn Chac pabiahi PSS were sepolyed in
polyacryl@fide’ &3O Bakd OfiaNiCboafaesis Briliahh Bhed-B23Md (A) Bxpression and

l'i nes, respectively. &B)L Structural ntents of rhatci ve
solubility gfitecpbems seain iBHPH. Leme b el restame Brpagangrptandards! Lanes 1-

. ; - it .
5, total p%ge(r:i{li'?sgﬁx'pgegglgltn @ﬁ%%apcﬁgyé aﬁ%ﬁ‘ibh‘??b gé;?ﬁterﬁﬂ%’w ltBhH,iCIt@iﬂe@ﬁVelya after

ng region or o o
IPTG indBétidd] Ranes 6 apbitAipnedinf sanml¢shfof supaGEtamtphd foelet #féa sonication.

~using GSP2 and UPM. (B) 3' - RACE ifi.catjon. Th
(B) Purifgat e SN Qi P En (e e rvhion bief Hresifsg dual-color
; f Mabe e BRl ¥ndisdcand rot@ds obdomifitation; Lane
Standard’ﬁl%?%an%’?%#gaﬁgél\iﬂ% C&J Nucl eot i de sequ.e%ce Sé,n,d

3, elutiomleftiusiod peoteindraae ih¢ afnjiteea smafundprganaturigs canditions hane 4, empty

) Nucl eqt.i.d are presepted~in the 5e-:10 . Br. L M

lane; Lang, go‘iﬁg‘gﬂ?‘gﬁ%‘ﬁ’. P’%&d{‘;g@ aqeﬁ‘éa %c?igfussleoglug%%%n bb)x CNBr. - Lane M,

Precision!fIN€ piBtaidedNdlaBt o160 s@hddrie Lheszge ahd Op dusioe paiotam befareeand after
i's shown: the putative signal peptide i

[ rlined; .

cleavage. GHarfoion penaiood KIR) oIy, SIbIECPETeepEs) Ryd oYy lamide gol.

X 105 REAL s b Nt Rlcb@binkhe ohanin,
mants 1BGEE, S QR ALR BT Skt OGO i
respectivglp) yadenyl ati on signal, AATAAA, is underlined tw ce.

The m ssing stretch of nucleotides in type Il cDNA is
. haged. bl.ack.. Figut.e, 13 AR Ecdhbinant ohanin aft

raure BSSHGAELER o S o SRR D e, hanin
thrombin(@kavap¥ 3B 33)pw ihbiateohiid frattqn cAB2BSF) theRpPoRinggt protein. (B)

finger protein, gb: NM 172016), BT
ESI/MS of re%omb&ant ohanin. gl"he recombinant p)roteln ﬁlas a molecular mass of 1222691 +

0.89 Da as indicated by Biospec Reconstruct spectrum.

Figure 11. CD spectra of the native and recombinant ohanin. (A) CD spectra were recorded

using a 2 mm-path-length cuvette. Measurement was made in MilliQ water. The concentration
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(Butyrophilin, gb: NP 03851 1), PRY-SPRY domains
(conserved sequences of PRY-SPRY domai ns were provided
whpooeEseant abase), Beta subunit of SNTX (b- subeei/8G2005/000429

St onust oxi n, gb: @1453), Al pha subunit of SNTX
(a-subunit Stonustoxin, gbg. Q8989), Enterophilin (gb:
AF126833) and SPRY domai n-cont ai ni ng SOCS box protein

vt s SRR PR SRS LGB B A0 4 i

lines, resfE@Vely, (BF SHuBAl Qo RS BaitlectMagConsbihant @hafino- ohani n
I's Indicated in bold and propeptide segnent is marked

. initalics. .Three conseryed L Y i f .
Figure 137 o GIGREE) dndy ARG 8T SRR T o %{zg@mg{& Partial
coding r88ibENGE MR WEhFURithoMB! SYYTROrwéBeob@ipwénfres. tHhes’-RACE

arrows indicate the bour;daré of PRY and SPRY dommins. .. )
amplificatitre usingKeSR?2 pod PEMAEB) SSEACE @ngglé“wptu@m e TB% 90’&%@@1 amglification

. .Sk, Larj t =L ' f LAl Qs ' ;
i G BRGS0 B0 L EYR A B o0 i
GSP1 andUDIPNLL ¥C) avisclevtitlegsdghendeobhdwiedgeegr emp® afidasiquencgcipfl ohanin

resi dues are._considered. as ﬁorgserv d chan es:DY F o acid
(gb:AYS%lﬂé?:WNg:lgq{gie:r;arq/’preLs’entpd dRdhfa -H’to -gﬁlantﬁ’ Oty guchl Ao
sequence%iy Avad o Ghs1ii b Lthd ongest G eAdih € Bra8RER sBéWRthe butative signal
proterns possessing B30. 2-1"i ke domain. B 30.2-1ike .
peptide igioundirtisedaobasihds ehrkrdaiokbodidlibdsic darvhantsite iieboxedma pso-peptide
segment ig:rggrgg };ﬂe%c:zli{ l&lgmlér 1%&85)( é{{n%?c%{egwgnﬁs%rﬁ% a&I the polyadenylation
signal, AATEEA AORNSRSlifedofwitd erHRUG]sSEi stetchesfuamttides in type II cDNA is
corresponding to pro-ohanin anplified from 19Kl and
shaded blag@lik2 priners. (B) Schematic representation of the
expression construct. Thronmbin and CNBr cl eavage sites
Figure 13! Sehidice ligsmast oftBmIikNEs mbi@s PFled dorediyis arteont PiAohanin (gb:
fragment of -530 bg corresponding to pr o,ohalgiNgYMa? 2016). BTN
AY35143s brjat (e S2hES): i TalRuwes IAECBRIIFEN$ 72016),
ites. FKi - .VS] i nan RY-SPRY
maronfpie s VB 58515} STHIE SBplS cnlpoconbibante pry-
domains 9”& pavddet By OBD \databascpdbas sileurr of SNAN (PRbubeniRSEGustoxin, gb:
(A Expr ession of recombi nant pro-ohanin in E.

Li. ...
Q91453)] aighavieubwatiof TS (pssyiast SioREHoNalE>: 05D fkerppilin (gb:
nes tal _pratein. f -t ef .
aei2os 5375, SRS St Sh A SPIS: RTRRRECE, gt 6 cvokin
signaling?wht INFC 8601016).0fldértizbiomdpea@iseived rbsideesMre Bhateililank gidugrey. The
prestai ned dual -col or standard;. Lapes. 1 and, 2, Eltu&i on ent is
Arg-Argofibasie iclsavigcotils AT PROARIMR 5 fdinated bpldhind RERgFPLce seem
marked ﬂxo{}{zlgc%n ngn;ge't ﬁ)?ls&@@&j PO RWEVEGNCL pAMR g6t afcUsdx@d. Gaps (-) were

protein onbin.” Ldne M Precision plus prestained
introducetldbr optimal sligmdentdand aresmimahemglogFufor dhe peauenpes. The arrows

indicate (e bOSR6 OL AR BT B oS LRt BUDRGS AR Arones Epresent the
percentagé Q»f%'i}ﬂﬁm?r BRSESE tHeVBhY.2-1ikBeddrkkih UT (R6Rhhsia Witk dkier)B30.2-like

s too small to be resolved by 15 % SDS- PAGE gel . ) )
domain-Sorgainmg] protéins.i The subsitutitns: abenbithafollpvisgosepyps, of amino acid

. [ P- HPLC. The hori tal i.nd] y .
resicues 5 S OBTTAI G L St Ty Sl TV, £ TanBSEIEL, R and K
D,E,Nand Q; A and G.

Figure 14. Schematic representation of proteins possessing B30.2-like domain. B 30.2-like

domains are shaded black and the unidentified domains are dotted.

Figure 15. Expression construct of pro-ohanin. (A) Agarose gel (1.5 %, w/v) electrophoresis of

the nucleotide sequence corresponding to pro-ohanin amplified from 19K1 and 19K2 primers.
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Figure 18. CD spectra conparison between ohanin and
pro-ohanin. (A) CD spectra were recorded for 12.5 mM
wo@toopioatees ns in M1 1iQ water using a 2-nm pat hPCBE8GLU05/000429
cuvette. Bold Iine, ohanin; thin Iine, pro-ohanin. (B)
Secondary structural conte®s of ohanin and
pro-ohanin. Figure 19. Hypol oconotion effect of ohanin
(B) Scherfftf ﬁﬁ&é&ﬁzﬁmr{bf the! %@ﬁéi&?cdn@ﬁm%nﬁﬂ hiyd EXBr cleavage sites are
followmng intraperitoneal injection (n=8 to 9) of
indicated et Zhiand (AYBrndspscovadnabiencDIBA. fragmeant &f 530 bp corresponding to pro-
. _activi foll ow i.C.V., bni.ecti n- 6 to 9) of
ohanin W‘%?Hﬂ?’?lrﬁ’?& %’&SW egﬂghepﬁ%’- raws & %ﬁﬂ%ﬁfﬁl&g‘)é &5fesent nean
counts of locompbtor activity + S.E.M; one-way ANOVA
Figure 16vaSDSBAGIHenalytis of aersinyhinant (pyo-Bbafier Panples weee resolyed in 15 %
< 0.05; b, P<.0.0Q Cre: PG00 . RhiQUK 0. .
SDS-PAGE 4895 ipdo pevepy gt Soufissib oo MOKIGE, @, Brgpssion of
recombininto-ohadifin Bl 8dle BasAYl, RiccBon(lioplestaingd dual-color standard; Lanes
i ntraperitoneal injection (n= 8) (A. and (B); i.c.v. . .
1, Total prﬁ}egb{;We (ffpng b(agtelllgl) cql@ye &ﬁ@)ﬁ( [ﬂd_uc AR %2( éﬁer IPTG induction.
] y a h AN AN '
3B) meﬁg%%@glbgﬁéﬁgl& tIrrh‘fnlg I%Ibﬂg}:lgg)grﬂfh%o%@éﬁﬁkg Ausil &for &ﬁ)dard, Lanes
1 and 2, Finterobffusioni prptent #omnhe effiniifexolmdmundes nen-ednativang canditions. (C)

Cleavage ré)?#l,tésgqn gl‘g?erﬁil gwstgx%\é\@iﬁt gﬁeglé{ﬂ %?%ng(glg tglélrs] %%%@é%@ﬂaf—color standard;

Lanes 1 aRf 9; PRAG Protda bfor€hAd hi¥&G! Hea¥B&Y. BANdd RHEIBEY anld Pear e expressed
all "the doses. Data represent nean |latency tine

fusion preteid Md resosvyenAN@ARhamh) tapertivglyBdhe dihsionipeptide 2 kRa) is too

P< 0.05 .a , O, .Figure 21. Genom ¢ Sout hern
small to bﬁlrsst‘)l‘ée%bé'%n(?’nsﬁégﬁo%gem of king cobra (10 mg each
| ane) was digested with cRI, H ndLU, BamH or Ndel o
Figure 1% PayifisationsefirepembinaytprodibaainiusmedoRB LiCh d hehesisprtal by indicates
one._Si e h i - 1 f . digests. Thus ohanin is
thepeak%oﬁrces @gl%togggogﬁ%ﬂae& é%_é)g?ljr;%nt he ki ng cobra genone. The
. mgration position of IH ndlll marker is jindicated.
Figure 1B; &D Spgita cyapATiSol rfdwey abaEe andisprapheping (Ak CD spectra were

e 1 C P nd, r-geno ing' st i 8S .
st 513 GRS M RD S B DB B G o e
ohanin; #/8% giﬂe,i ﬁbfoﬁﬂnihow)@cb@@rygﬁ(ﬂ%@:tﬁiat @mfe'r?ﬁﬁdfddmﬁﬁphrﬂrpés@hmn.
and genom c sequences. ons are shaded grey an
. Lned. cat ed by u .etter ],.af .
wipure 190G BLE Yo SREC BESEH S Ao R, FBTARR e omotor sy
following $hp@pdritoaddNAnjestichaged tol Hok ohbhin (Ay ewd AddSshaie (B). Cumulative
indicated in bold; the putative si gQaI_ peit@iaéje is .
locomotoy aeféstity; felawing basi @gsHeR 685 Pig Y3 Pt 8handn Kok gy, pro-ohanin (D). Data
eptide i S k f X LS, S . ~
representg{acg%ntp(%dggsl %13 IFO%QF‘@E r@cﬁ&ﬁ& aig ?éEr'IPIé’k&gén{cYgf I’éeﬁ B%A HAP used; post-hoc

analysis BBOByEeheoni! sadeéton, Bt 91081 b, AAIAMInd csPamoer.| i ned twi ce.
Fi gure 23. Genonic organi zati on of ohanin. Chanin gene

. 0 i of &ive. n f - . o
Figure Zﬁ‘av teﬁagg‘eg}czeefgecggf gléa?mi %r?cp grg:é}g%mag {egggg pI? 5t r;llat]é %ssély at 55
C followihg Smespetitomesl. injEdgon (= 8@ )ame (BY6Q,v. infd3ionkR93B thd 61833and (D).

b& respectively. In the case of alternatjve splgj)ci ng, )
(A) and (), pfrorcy e rpBiaiped diom RleREISIRd Mices G orde (D), latency time
i “oRAniffin; CRmRhRiSed A 1aS: A ®fanin sh
obtained :f{/"g’g%f‘; b%gwnllﬁénjt% ﬁtggsrﬁig?'t gp%g DNA corres ?gﬁd[}(\ﬁgm?o "t hgn " S ows @
dose-depaddent hyperalgeso keffectniypr (owssidnigtesxedia?) doses wizweas prppdanin has a
mla‘civelyI s!hoxgt%iency time for all the doses. Data represent mean latency time + S.E.M.; one-

way ANOVA followed by Bonferroni’s test: a, P<0.05 and b, P<0.01.
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Fi gure 23A. The exon-intron boundaries of ohanin gene.

Figure 24. Strategy for in vitro binding studies of
woR@sp6s820hani n. Figure 25. | mmunofl uorescent BCT/S€305/000429

showi ng fluorescence in in vitro binding assays of

Hi s- proohani n to hi ppocanpus and cerebel |l um regi ons of

the brain in conparison to non-fluorescent control

e 1585 e BB S S I g s 00 v
was digest%ﬁ &t igbhioN HRhadl BanAANSY Nielamsied. Foubfese igbridization shows the
I n

Ing specificity of Hi s-pro-ohanin Figure 27, )
presence dfromersirfglelbanslsinentl fout digzestss Kov elepnin wginsededide f smglq gene in the

) of Hi s-pro-ohanin c ared,.t ontrols FEi e 28.
king com@‘?‘ﬁf"égﬁ? Ia‘fgf‘?‘!fﬂ\wg{% %%ngfrﬁla?kero’fs mﬁlg&g ani n and
Hi s- pro-ohanin. Figure 29. Imunofluorescent slides -
Figure 225 Ohahinggdrkesequeenes.ddsing detit thsi gesomic BNARAR Andnggnome walking

) 0 in.in the hi ppoca and rab A .
st SRR by SRR L5e pARIREAD AT bownare
were detefhing® pastl OH JTINA had dhbintysegheearisvnaack fhaded pevyi andiindicated

crossing the blood-brain barrier. DETAI LED DESCRI PTI ON.
by upper ¢asé lattsrs whileintrons areripdicated i levyer frse defisss- [hg)migsing exon in type

it conn RLGASLT DRSS s T HAASPUERAS, O (ARARE 01 ppice

underlined®#Bagic 9?@@E§Sﬁigr@tei it S)osécgn@bpmidbicsdgmﬁnt(ﬂs)makp_i ot éfafics, the stop
_ .conprising the mature sequence of. ohani its . .. .
codon is ingighed e EREH SR PRI PHOBEIG P A AR Hyfgrined twice.
aci d sequence of ohanin and its signal peptide); (c) a
Figure 2RI 0GehdmicwiRdriitiog dfhehaain. i@haati gersegpuegnises of five exons and four

. pro-ohanin as set f in SEQ | 5 (am no,acid .

introns. ESea, b MBYC B SZ6hah 5%“7_& %Pugﬁ?aﬁ? %2@ Eead%%e%vee&f%%e) introns are

1160, 17437 fdod, 1339 E)ﬁ,t@%{ﬂcﬁ%w.rﬂnsthé‘gasta%?a_ﬁéﬂlﬁwveaéi)liein emyYaTRte exon 2 is
7 of pro-ohanih and its signal peptide as set forth in

excluded PEfIucMgNOshdttef dranparipiaifdl4Sdglren eImplets- GANi was named type I,

. i ncl udi the signal peptide). .T d [ 8. 0f d
it e 38 5SS, RSBl R B B ) vas mame
type Il cON &I ogi cal variants, such as allelic variants. Also

i ncluded are functional equival ents which contain

. | ngl.e or | ti.pl e .anm ne-aci. stitution(s),
Figure z%digitl\egﬁ?gﬁ rolnnbgogfl?allrbeﬁ g)og%g/gglggdel etion(s) and/ or
substitutions of chem callynodified am no acids,
Figure 24uaratdgy forf igrvéte bindingstiudicaoidiisrrerehdtes a protein
that: (i) retains the ability of the protein to induce
Figure 23 Uninf@®lubRsceal siitep shawiagtliogicace ity pevinb pisliag assays of His-pro-
“ (ii) which has an antigenic determnnant in conmon Wlﬁh
ohanin tof hipppeaspais rand Aeeebellpg| rgaas of dhe braiy & FPLPARIPPSIO non-fluorescent

wherein " Lyve : atl.es fruncated protein
control R glt“:‘enfsu ‘yﬁsrgoteu{t éll%nlé&t?%gg gtﬁylflfljltq{&%gg $bt ehpr otein to induce
. at | east one of hypol oconotion_ or hype[al esifa; O o bindi
Figure 26. i Schamptt shawingn2 AOPIRFEHPR RBdiagnsdadinl asfny for assessing binding

specificity of His-pro-ohanin

Figure 27. Immunofluorescent slides showing binding specificity of His-pro-ohanin compared to

controls
Figure 28. Strategy for in vivo binding study of His-ohanin and His-pro-ohanin.

Figure 29. Immunofluorescent slides showing the dose-dependent binding of ohanin and pro-

ohanin in the hippocampus (A) and cerebellum (B) regions of the brain.
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common with the protein. Also included are fusion
proteins wherein the protein of the invention is fused
W 0008/0p88pE | de or other protein, such as a | abePCT/862005000429
may be, for instance, bioactive, radioactive,
enzymatic or fluorescent -1r an anti body. For the
avoi dance of doubt, the first aspect of the invention
Figure 30! AfihudsSnorbitast diRBalhRAHE Bd SBMti8y Of oA ARE proddhanin in crossing
bi o oglcéf vari ants; actrve fragnments of the natura
the blood-bdatd legiieal vari ants and functional equivalents; and
fusion proteins conprising the natural biologica
variants, functional equivalents and active
fragnents. The terns "pol ypepti de" and "protein" are
used | geably and refer to any pol ymer of am no
DETAJL%BﬂH%éagi%ggigde or greater) linked through peptide
bonds or nodified peptide bonds, whether produced
A first aspeaitafitia inyemtionsipeltihest i cal | y. Pol ypepti des of |ess than
about 10-20 am no acid residues are commonly referred
@) a protéiﬁ c%ﬁg)'%i%ﬁ.%_tﬂhg Gature SBGuREOLEbRENiATast BE fdrVRSEQTDTRY. 1 (amino
al so conprise non-peptidic conponents, such as
acid seqaerve bf craatreexgiuding &s sigeal peptiddlat es and ot her
non- peptidi c substiruents may be added to a protein by
(b) a protdif €ofhibink TVl $ddBemefRihaninand i@ dipaathepiadechswet forth in SEQ
vary Wwth the type of cell. Proteins are defined
ID Nh@r(einino 4aid segrense of ohapigiand itprrigeal aeptilelack bone
structures; substituents such as carbohydrate groups
(©) a prot&hCcdSRait the #fho SRRICidqu@Re dIPro-bRshiDes pit&s@nin SEQ ID NO. 5
nonet hel ess. However, given that native ohanin is
(amind e¢ifl esqyenceef prcthapipsrcldiag diegnehraptiddnd i cations it
is preferred that the proteins of the first aspect of
(d) a protéilRohipyiSiitEdafRomeid seqithad of FYhpds tnd iteiglabpéptidabs set forth in
nodi fications_such as glycosylatjon or disulfi. %
SEQ Iby N@g @ {amimp asiskseauencepfgerrahaniymeiuding the RPHES)of t he
first aspect of the invention are expressed as
The protei?k @f Hicfist Apetthgnhd Meerniontintinde natyrall bidépiral partmes sichgas allelic
] to the mature form_ Thus, it is. preferred that h? . d
variants. fdse indudedopisi fyactiopal; gauivalgnty Whicheqoptagt Single ¢r,pufithle gmino-aci
tutiSHes)t i ' t t ' t df0fhemically-
substinai e O e o e B fhomically
modified amyncpaids, mdsintfuocimnahapifalagt daotss g pedicinghat: (i) retains the ability

| ycosyl.ation or disylfide bridges. .The term .. .
of the prolglniprIndpieyt IR P BRSO HPY S (UPCHERLDI Tl (igh has a0
antigenic MRleRinthalB &0 SommBR WAtH 2" pretein. CAIRS liddlhded are 08 frdpfifents wherein
exanpl e, a conposition "conprising" X may consist .
"active fraguadnt/sdanetep agfunyatedt pretgin thats| (Doetaisisehe pbiliyrad thgyprotsip fpainduce at
components. ..Sim l.arl ._paly i eic acid - -
cat one STBARA:Bi0i5h T Rl Rk YBERHEE 1R, R UG EL e Widhminant in
common i@l tH biéid. Afso itBudd\ved AseUR0REnsOWhdreiy theyplotde obthe invention

] or nore additional conponents. In gne enhodinent of .. .
is fused foh Peptidst OTaethelc Profsin,tyeh jas e lbple VHIFE Y B, [SToNRsigRes: pioactive,
N ole) ' ' [ he mature ohanin am no
radioactifty !3‘){ %fﬁgﬁg\gﬁ{gg&gg?% it "SEQ ID NO. L SEQ ID NO
1 consists of 107 am no acids and is shown_.in_.figure. alents of
For the agoidmmceopfedaseh dbi fishesRerbpethegnprtiondagy Spérfyﬁi%’ba?ieagw ents 0
the naturMHiGRRANGABhE: chtivte I}ﬁigﬂpetngé% tfi@ ARuthl 319G cAGlaBants and functional
sequefice as set forth™n D ] .
equivalents; and fusion proteins comprising the natural biological variants, functional

se

equivalents and active fragments.
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NO. 1. In another enbodi nent of the first aspect of
the invention there is provided a pol ypeptide which

W@ ompe®es t he ami no acid sequence as set fortPCT/RGHREN00429
IDNO 3. SEQID NO 3 consists of the mature sequence
of ohanin (i.e. the 107 aMmno acids of SEQ ID NO. 1)
preceded by its 20 am no acid signal peptide seqguence.

The terms-r% Fﬁie@ﬂ&’:" peptpeeisesgvance intsrchhegeablyeardd redet ’@e:myep@lgmer of
ure 9. In one enbadi nt there is rov

amino acigs|(gipepideder apAte) Sekal Sreve perEeamnds & d’%@% QPERtide bonds,
whether ptr(hduc%i @[al@l yﬁ%@h{:@m \}gye%)ﬂqdé%r@lgﬁrthﬁlWB&htan @ino acid

ion there is provided a
res1duesatwdoym}ﬁmwdefemhdm‘asdmmﬁidwés the ami no aci d sequence as
set forthin SEQID NO 5. SEQID NO. 5 is the

The proteﬁlé%? Iﬂ?enigo?rﬁﬁﬁg‘g%pﬁso E@mfnhs% b pepRiRLoRGioRentsf sudlrad ba@bohydrate

am no acid C-term nal prosequence.
groups. Carbehpirhesandothet hen-peptilipsubsiithentsangyobs pddsditele PJ\%P’@PPY the cell

in which SEQRq EmePrestacrh S St SRR SRRt OB FeIf Bhothits b ddfined herein,
in terms (ﬁstﬁgi? tinfifio b8 HablidHel seiciufR! eublstituehB\dudie ds @arbohydrate groups are

pol ypepti de which conprises the anmino aci d sequence a
generallymt spesifidd, ibut AT He[prEont non@,@?quHq@yevqr, igaven{hat native ohanin is

e

of the inldiBoRQib AGH Euntdn ity SRgueasatvbal mgdifeaBomnshchhaes gscosyla’uon or

disulfide gén@,gpgngg Icglgé%t h%erQN%a lw}nerestig %gtgggmﬁ H?g(’j gt{'ﬁﬁl?sgasg)egqn tg?] gwentlon are
expressede gﬁp é{rrgtgfnfstt otQi'hQ Yo 2qgld§rg8 rSREALE dethhh&tire form. Thus, it

fno aci sequence as set forth in
is preferr&E@at {DeMaxturg. prbtlamsmétlmﬁﬁm’dwpemofdhe inyentign/erthe preteipepethe first

aspect o%]thet ;fg/\élflﬁ&grﬂ/ egﬁ}:)%'lo:qg%g Itl{?tlcc’)g .gal ¥ua5 | t%m 8 B %roﬁ{aﬁ{ Qny post-

ern as

translatioh@th&4ifiPatRSshdR ﬂ%l}rc%sylgmo@oﬂhsﬂﬁdé\ﬁﬁ@geal bi ol ogi cal

variants includ el1c varlants wi thin the species
The tem%mg%inég éxtna cﬁrg"ﬁﬂ%‘F Fﬁtvlgggﬁts ere gognéS%grhe%iﬁ r}né/agg "‘ﬂ'ﬁhﬁiing” or
consw.tni’?é’ﬁ TRud Gbide o816l WSHnBoLitidH b‘S&rhbﬁilﬁgf Wi thity eorcon smlu:ﬂdely of X or

of non-conserved am no acid resjdue (pref rabIM d
may include sweverd mese reddiiongl PRIBPRIGBIS: STV’H?% Sﬁfgypeptl e or nucleic aci

moleculezcu rkr)r?é'l ¢ Lg%%ﬁ]\;enageﬁu&{&g glgaaﬂ:cgﬁswy@!(clug%iyfodché'l%lveﬁrgéqﬂence or may

Cc residues Asp and
umhﬁcoaBBﬂgu£6£d&Mth3mnqmnammg the basic residues Lys and

Arg; or anong the aromatic residues Phe and Tyr.

In one e %581 6?1 aF Iﬂ¥e Bgs?fagéé& ggﬂfe gl@@%t%na{he)’eafs 5}%8%%16& 3 M&}fe’i’otlde which

vera
compnse@mkib Ratiiie phmﬁn Amérmd avdd mqmdmaassesﬂm&nlntﬁﬁ(bw Nfe| 1et5§@ ID NO. 1

consists f [ G ESLSEINE Y SOV REURS dhAnaSTERAgRST (ir & Provided a
polypeptfjcf% \Qﬂﬁ:h 2bh§5ts [P HRAREE toh@lﬁn%ﬁné‘%%id\/éehh@&ec&cs dehéorth in SEQ ID

tein. Al'so especially pre erred in this regard are
NO. 1. conser vative substitutions. "Miutant" pol ypeptides al so

i ncl ude pol ypeptides in which one or nore of the am no
In anoth@%rtbodiment of the first aspect of the invention there is provided a polypeptide which

comprises the amino acid sequence as set forth in SEQ ID NO. 3. SEQ ID NO. 3 consists of the
mature sequence of ohanin (i.e. the 107 amino acids of SEQ ID NO.1) preceded by its 20 amino
acid signal peptide sequence. The signal peptide sequence is the underlined sequence in Figure 9.
In one embodiment there is provided a polypeptide which consists of the amino acid sequence as

set forth in SEQ ID NO. 3.
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* invention of pdrtinalaf bf & progegipasciet foirthtin SEQIENO; brd, per di N

resi dues include a substituent group. A further
enbodi nent of the first aspect of the invention
w@e@vioassss f uncti onal equival ents of the protei PCT/6EG2005800429

invention (in particular of SEQID NO. 1, 3, 5 o0or 7

and natural biological var4ants thereof) that contain

single or multiple am no-acid substitution(s),

' hich

in another Gigkl4 S ASCERLOTIAe AR (810 BRALRNG ) pOFpEpIRle w
comprisesCthe Finisy hc;dd reglichceds aat foothaini T IEhEOe iSn SEQUH2 IN@n4lis the pro-

i e o 0L 3 PPN 4] AP i
sequence. h}{ Q)% Qﬁlgggﬁdeﬁf‘ ke WYRBVRALIASohpeptidd whichWdbnSitshiFshé@Amino acid

tigenic determnant in common Wwith the protein. It
sequenceaﬂdetfomﬂllnﬁﬁﬂsl@bl@ &ppreci ated that where the ability
of a protein to induce hypol oconoti on or hyperal gesi a

In another Smb&HRAEA R ROHAD SsPebEoPhe ifleAtibs thrfe isl’jﬁl@hd&cﬁa polypeptide which
pro-protein (at |east when adm nistere

comprlses ﬂnt:raapm atidrreaidngy asiset fastheineblie@ DONQ g &5Q P YNQq7 is the pro-

uce no f;
o s ERE SR BEOEED0 DESERA GRS, e Spse o,
consists dfttfie MY Wheing Acidl seal);erider@ﬁ figurel B andh din 63 sinﬁnechclchvtermmal pro-

Met hods for determ ning . the I|t of apotelnto
sequence pygithe signgliseRAoY E QD Oh}ﬂﬁe?ti‘g biFizusy o7l b dimnt there

c fin
is prov1de% a ogolﬁlefﬁ?o wh é%g:gﬁﬁg‘@r If gt zﬁﬁfﬁb@bﬂ%eﬁﬁ@x ahi Iséttﬁértﬁ 8EQ ID NO.

ypol oconoti on or "hyperal gesia are
7. descrlbed in the Exanpl es section. The nethods
described in the Exanples section may suitably be used

- In one en%8dﬂ§£%f’&é‘&xv&&ﬁm%ﬂérk hid 1¥r09ifde@a RARES bidldghtal Qﬁ%ﬁ of a protein of the

ocondbtion or hyperal gesia. Preferably, Eroteln
g

biodqgdgal variants

e AR e B0 o

may 1nchﬁl%%@'p@pﬁdés '11{‘%% dHERR Infsie 5P tHeQiinivib &cﬁ-rvmﬁudsl”&e Elﬂjshtdtgd with a
ohanin (SEQ ID NO I) to induce hypol oconoti on

conservecber m&@mweﬁwr@mﬁwﬂ r@ldwépéqf?réblb’ DHEOREVHr BB Rcih fesiduc).
Typical sgcé‘ nt?s@uﬁ 3pd! %&en chh {}ij ()I%%S%{d' ﬁ@daxh ngts 86 %gﬂf €snong the

er ei prot ei
acidic resimaﬂ(s@%ﬁdh@m tahﬁmgamﬂl m;i ﬁ‘rhadmangsﬂle rbaslimreﬁldu@rLys and Arg; or

ons be perforned when the proteins
anngthﬁﬁgmﬁﬁﬁmﬁggFé gaa%@qngsages of, for example, 0.1

ng/ kg, | nmg/ kg and 10ng/ kg i.p. Conparisons may al so be
Paﬂwubﬂ@pﬁﬁﬁﬂﬂdumhanmﬂhenmﬁmhewhshavexddnwdmsmeméﬂmatH)land5 1 and

dosages of or exanpl.e, or .10
o SR i 2 S S L, G K
preferredt%g slldik ShbsRiaRRmt, Kldiddig dnd\RMiLAS WIEER D Siodbltte@s tproperties and

40% 50% 60% 70% 80% or 90% of the potency of
act1v1tlesojfathe prdt@nl Alsacspénjpbr plefreridandhistrogad aas censgradive substitutions.

c £ er t di
Mutant Bglgﬂ(? %&& gx%lutdﬁ PV gdﬁs é%/hg%flée cfju Crgl reo rof tl%es éaﬁr%lno acid

residues ﬁ‘l@luﬁéb)ﬁuﬁsﬁtdeﬂdgk@aphyper al gesia. The ability of a
proteln to ind uce hyperalgeS|a vVis-a-vis the ability

ni n Qe 0
A furthera %‘g‘i‘@ 6)& %:}E a A %)fﬁhe nH!It%S Cp?&ﬁc%s%ﬁ&?dn@l g@&{vzﬁgnts of the
proteins of the invention (in particular of SEQ ID NO. 1, 3, 5 or 7 and natural biological variants
thereof) that contain single or multiple amino-acid substitution(s), addition(s), insertion(s) and/or
deletion(s) from the wild type protein sequence and/or substitutions of chemically-modified

amino acids, wherein “functional equivalent” denotes a protein that (i) retains the ability of the
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the proteins on nociception of thermal pain using the
nmet hod described in the Exanpl es section herein. The
wetdoenssses the proteins may be conpared when tPESGr®5/000429
both adm nistered i.p. or i.c.v. Conparisons may be
performed when the protei AS-are adm ni stered at
dosages of, for exanple, 0.1 ng/kg, | ng/kg and 10ngy/ kg
g i i g o ‘?‘1‘7 wWHi&h has an antigenic
protein tdpr g?ceelcgtgig %IE gﬁggﬁh@?éﬁ% ngo rggygglggggﬁo’f, or exanpl e, &
determindht Sngdrkgpon ity thkepoteid0 ng/ kg admini stered i.c.v. A
functional | y-equi val ent pol ypeptide according to this
It will of A REE e pptddfitddhENvhOR WBYbLEY 8f RYProtBiIARb I id@ickdpoloSomotion or
honDIogoJ? to a pol ypeptide of the’invention. .
hyperalgeBiacits eefatitd fo and thecprotsimisl greipartive eetprefeiny(ge frestgwhen administered

. .accordi to this aspect.. of the iny i -
cpes GRY0P stk T JARBCE SR PO SRR by feesio i o
reference 36 A4EMEIRY it irRdB¢ tHel dabie wWRel pededied &itd its wedura{adiive) fddm or when
NO. 1, 3, 5 or 7. Two pol ypeptides are said to be
administer¢tbirY-ogous” if the sequence of one of the
pol ypepti des has a hi gh enough degree of identity or
Methods Soitétaimhihing tthe bbiditys efjugiorimfo indacohiwiodonloyipe pt ihyperalgesia are
_"ldentity" indicates that at apy. particul ar sitjion ]
known inj the pHeAlo; gadadsioy deisraning e aBiliohe! apioiFis iiagtes hgolocomotion
ety . ThSil ARG | de¥oribed i
o per 3L LE L LRI B3 RLSRSER, IS i n e Brampcs
section nadyi gi@blyseqused ¢e sictetthmeah® rabilisc iofl arpesteiuie induasf hypolocomotion or
simlar type between the sequences. Methods of
hyperalggi@asuri ng protein honol ogy are well known in the art
and it will be understood by those of skill in the art
Preferably haprotein bfide firs sspect aftthe éxtentidroretinsgy laast 046,00 a 5880, §A%, 70%,

0o 0 T S RS S LTy P Ay e
hypolocot{déh dgsa-YRenBESHI! of dhass @ ) BID.CAE ibducd 3QPolbEomotion may be

cal cul ate honol ogy (for exanple used on its default .
assessed ptcompgale hosffeetaifthe projging emépppmrien Bsipg fheirgethod described in the

Research 12 8 5). 1 Ih L L E
Example{ R ik, Jhe drat i of "R HRy BosarBRyd v fhey are bot
administétd $0beNEeSCorhyaisond nydre pdifirmed efhaulthe potdnsnags Jadministered at
for exanpl e as described i tschul |S. E. (1993) J
dosages g forEeyBSG0 bRs Goa meAle s ifme/EE L Caphngpsqrigag) A fpperformed
| Olteind 2t Ofnin faf Lé\ aj kS0
wen €4t S5 FRLEAP AL oL P16 B Bl 65T mphges o 20 e
administBedi.eohnol ogy Information on the world wi de web
through the internet at, for exanple,
' Iy | sl bf 11| i80S ibR Tchiny 8 &S 3004, 0%, 50%,
in one e IR Bi: aopel bE AR AR R LS KBS
60%, 700461e80%f wi agostiotie pwerdy of ohanigtidy induice hyperalgesss wlthough as stated

sequence that either match or satisfy sone .
elsewherg A Ay d Gt ADAPESR §° AAsPEasEodn & BF iPgpig ) jaye geduced or
absent atrﬁggﬁtooihdﬁéé%yggﬁggéi@mﬁéWaﬁiﬁgﬁofd@bmﬁ) FRGsERGRaldeslasvis-a-vis the

erred to e nei ghbour hood word score threshol d
ability of dllahiso(SEQ BN 1) tesindpes) hyperadansiai mist beessasesddrsempanngthe effect of
word hit.s act seeds .far.inktiati ' .
the protqiipén Besiceaan o AR DiRQilar B g SR IR0, BB scction
herein. 1Mt dFedi HRGE ipRASInahRRbeaRBipasRIWRAC R e} afe Hsh hdminsertdep. or i.c.v.

cunul ative alignnment score_can be jncreased.
Comparigsasgnay bngerfosned faep derpreteing sepsadmipistepnd i fosaggsoh o fxample, 0.1

mg/kg, Pr%ykgraql% ?Orr‘f’é/@é ii.‘ff)? iC%ﬁ{paﬁQ&lsyﬁﬁyc* A& & Berformed when the proteins are
administered at dosages of, for example, 0.3pg/kg, 1pug/kg or 10 pg/kg administered i.c.v.
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simlarity between two sequences; see e.g., Karlin and
Al tschul (1993) Proc. Nad. Acad. Sci. USA 90: 5873 One
wore@s068s2of simlarity provided by the BLAST aPQDsGL005m00429
is the smallest sum probability (P(N)), which provides
an indication of the prolgbility by which a match
betvveen tvvo nucl eoti de or am no aci d sequences
. bst .t f I 0
A sunctiongf Sy HefE egBlpsRE aClolfibe WPHEE et BEPRL kIR RASObe o
polypeptidd Eihi Q@lihbﬁﬁ)ldgoufs uect p@iypd:ptﬁkq mevﬁoleem'zmtlopr Budfetallyt mdunctionally-

ei ther _the biglogical activi.t the.abilit
cquivalent gplypestide S7er GRS 1y Ja ANGELIh U ORGBST BB SRy PECe that i
homologous *&?agogfp%bﬁdé whb&t s%ﬂﬁl%@e R olhRithy RERIheREIR $8EFRSSEQ ID NO. 1,
antigenic eterm na In conmon with the protein.

3,50r7. Preferably, a functionally equival ent pol ypeptide

according to this aspect of the invention exhibits a
degree of sequence identit

th the p tide, oOr.
Two polypeptides arg ﬁaa@rﬁ%hﬁ “horaplegeus”d tf&r%ﬁ?"é?“e g@* R9S¥P§P{‘des has a
f REDf @l J;tﬁ flle. “Identity”
high enou%t gfge (?fq t¥%§ fngg%iy Hgg%% s‘ég% Eof e 9&0/;1)&%@ e. “Identity
indicates th&tSgteatyl pﬁitlxtulalzqns:ltlom rinl thy -adigoéd, seqrenceso Iﬂ}ﬁpé@tﬂ(’dé@d residue is

identical b?%%q%{]ﬁﬁa? e, (SUERY Todae S tia it RGUGRn odfionin the
aligned secﬁ%ﬁ WiLARS amﬂ R&RIe|906a Simitke ffel 2RSgden thtisdquenteant s
I hcl ude pol ypeptides in which one or nore of the

am no acid residues are substituted with a co.nserved
Methods 0@ inedSii eJity Bdmalvign araviet knesinduehq pit ehd ltamﬂl;beaunderstood by

those o sKGRwhEhed ta LIS Bl Bl lfa AR Bt Ty of amino

oﬂ@@@ TYPhER hGHEBeFUP S Ekbinh 96 $hex UV @CTTGNBackage
acid ldemlkng és%gﬁe?%ﬁ jo He; anong Sef(rﬁgnd Thr; lgrmn t he

pr0v1des tlm:BHSﬂ:’FI‘Tem(@ma whigh eancbeGusgd taﬁ@hglal%hpxmiag)d RY exAmpg used on

o ot BRSO R K BTRR aPErn

and BLASV[aﬁl'g@HHrﬁnsl Ba'bé GedSRVEil@llateihotnolbgt vetiie Tp apghiehtss (typically on
5, 1 and 3, 1 and 2 or_just 1 amn 3%

their defau%m?stmgShtfeﬁexa@ml@?%@eséﬁb%’d’e@hﬁl?ubﬁyl: c(é%ﬁgi da¥iplfivol 36:290-300;

attschul, ESREG A A¥od! PHEANSH) 31848 |ttt 5 perkhrfiS BLAST analyses is

I ons, not alter
publicly a{zxﬁﬁbﬁﬁhrcﬁ@handNaﬁdmal/ Cehtes fafBipteehpologye [nformition on the world wide

web througa B iAStahdor SR W BPGHEUHeE U < REVURR tolves st
G (HNIR) @ iABkeryRfe dHoe weide@fdergdh W in the
1dent1fym$"ﬁ %"35"2’? | (r:S?I {d%hé:@/faﬁaﬁ sti N?gnlt gt?fc}),ug Funct i onal gh W in
query sequmue vt etther mmtblln of sppisfyvethef prsitiveoraligytheaskeld seore T when aligned
nedth h.th stematic o t
with o O JEE e I bGP RORP BT o SRR o Lhg  iEbbouthood

word scork 'mre%ﬂ“?ﬂltséﬂﬁﬂ:t zﬁa?ﬂlﬂi’e@ desde lﬂﬁlaﬂf&wlgbbodrh@)d wodchitsoart as seeds
or abolition of the polypeptide's_hyperal gesic both
for initiatingn eqardws whﬁgd rH@PsOeora@@mgame@ whbf evarg ehlﬁo?ry peisedgd in bot

dlrectlonshzé%r%ﬁ cack ef1| onc\é/efgr LOFar! A58 luwntléﬁvreQahgﬂﬁ’l‘é score can be increased.

&dal’ion or ere el ng
Extension8 a6t Mies bethedrands. aMtidBLASTO aleatitien guetfohnsl i estatisiedl i anglysis of the

f ts of th t houl. d
similarity SRS, T, ERoRS: B0 216 RAGHR 20 Mgk I hropiad. Aead. Sci
USA 90: 5@7@‘365& ﬁ{éa%\ﬁ‘lé é)g@ﬂ%ant Eﬁ)v?(fetd' %ﬁthé [EAOAT bl oS AR & the smallest sum

| Se a secut |
probablhty (P(N)) which provides an indication of the probability by which a match between

two nucleotide or amino acid sequences substituted for each other.
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am no acids froma pol ypeptide according to SEQ I D NO
1, 3, 5or 7. n preferably is 7 or nore (for exanple,
wW@2006068622, 14, 16, 18, 20, 50, 100, 150 or noPEN/SGHIEN00429

fragnents may be "free standing”, i.e. not part of or

fused to other am no aci d$7-or polypeptldes or they

may beconprised within a | arger pol ypeptide of which
Typlcally,tgli]@a)ferftﬁm@%Qﬁﬁﬂol@éy &N twd/ PRt SLRRObLS @6kcitd Bé Bn thdication of

arger pol ypeptide;” the fragment of the invention nost

ﬁmctlonalmqafveleacﬁ,wnb‘adﬂtt that sitheyithe bistagionl @gvitse@fheability to induce at least

one of hywrglﬁiasr\a gnci h\&%ﬁ)l@gﬁ\{rg{)tgcgpfog&%ﬁygro gin g?ye ﬁecg ggﬂ% r% in in possesses an
antigenic @btetimahi 8t canmeat with theepiopignPrefarablyer® fhﬁctpmauy dephivalent
a functional equival ent. or an actlve ragment whic
polypeptidzpecerdingripi thisrispecd Of dherimyention;eyh et ssaysinse é#eﬁtﬁy with
h P
the polypeg)ftl,[dércﬁr1 ‘h% tectnifréé}g ngrtfel &f %E ggeab%m;arg@(?%g g&ﬁvﬁg]lpr%ferred polypeptides
have degré s hsinslogly df lrecaterithan ’ﬁl% BOSEPIEH OS5 Y 98%etr F936ttasrientively.
SEQ IDNO 1, 3, 5 or 7 or a natural variant thereof
"Antigenic determnant” refers to that fragnent

of

FunCthﬂaHY)'leewﬂén’(Ii>01EPeptldﬁS @gsptcbtw)o the irvenieare el H\ﬁntdﬁd fp include
s G5 A0 e SO ABLFATABIE, o s
mutants 1940 GRLEGS p@fypﬁpﬂlm ulre Svm?dhc bnar amibireo ofithel antino samgh residues are

si de chains and have specific three dlge %ot?ri d
substituted pitfa GOPEATVechak %1’%‘?‘}5@{"? amifo 3l yesidue Sprelsrhy 3 cARiegeed amino
acid r651dﬁg)a£rf'?ic§u%fl's?{)§tﬁ§te 67208 Msidhd SadyURChh P RBl bEBHE YALRRE by the
or’ active fragnent as an antigenic determ nant in
genetic cateniippicali subh tshiestawtions aac amosg dlan'éd, bheu sed lepamhng fer and Thr;

known i,n th rt_that atiyvel
among the e Ty e AL GECIE TP B0 1 ARG TS rETdes Lys and
Arg; or a8 hibattR rediddesiRl8l Tyean be used to sti rrul ate t he
production of antibodies against the protein (see, for
exanple, Sutcliffe et al., Science 219:660 (1983)).
ParticularBngrefyered areemrtanrsanbﬁﬂch seyepbpe beweemd apdll §pleamtd PYdsand 3, 1 and
can, contain l.east .four to n_am no ids t l.east
2 or just I ghinp GO reRiy o delgiener dstedin gty CmBiglid, Sipeci preferred
are silent Bs0RBAL, 3AdRonSER HEleNAs1whiPHED RPhk&RBe PRPEHRE and activities of
peptides "and pol ypeptides can be produced by . .,
the proteifny ddsme mpen@llSSEi@e epeNGnithisoregyl ametnnseVatheptybyttutions. “Mutant
polypepmgéét i%o r}fldgﬂ? gg'lé/g%p C(fes Srg dgléz egé Br m % (S@Ylg %rélbrﬁnnﬁélcgfe@idﬁes include a
substituedt @RAGHM pepti de | i br aries (see, for exanpl e, Lane and
Stephen, Curr. Opin. Imunol. 5:268 (1993), and
Cortese et al., Curr. Goin. Biotechnol. 7.616 (1996)).
Functiona$tequidal|edtsrmilﬂh oudprofved fardtio infayi algp bmdésggmddhrough the systematic or
ot B R S0 R ST P GERLES OB MRt may be

are

desired n%z%rth@ eshuction of4BoMid ofdthe Iidelypeﬁm&m hppe Q@éﬂ@!ﬁﬁﬂtmn | This may
thods in Mol ecular Biolo 10, Manson

be desiraijagdisrelths PPlyEEptidthis haineerap Py@sgor IHSr@bllltlQ@E)dm@hymlocomotwn /
sedation % wl}eg(yﬁtl%eang Q%mmqﬁer:rgeﬁgoegﬂléﬁ s't8 ? %BHQ tic

noc onal™ Anti bodi es
Pr oductl on, Engi neering, and CI i ni cal Application,

Active frifrhdi¢ oR Bk 1RENHE should comprise at least n consecutive amino acids from a
polypeptide of the invention. Suitably, the active fragment should comprise at least n consecutive
amino acids from a polypeptide according to SEQ ID NO. 1, 3, 5 or 7. n preferably is 7 or more
(for example, 8, 10, 12, 14, 16, 18, 20, 50, 100, 150 or more). Such fragments may be "free-

standing", i.e. not part of or fused to other amino acids or polypeptides, or they may be
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(eds.), pages 6084 (Canbridge University Press 1995),
and Coligan et al. (eds.), Current Protocols in
WO povdfocioet)y, pages 9 1 - 9 5 and pages 9 1 - 9PAWSGAOHN00429
Wl ey & Sons.1997). Such pol ypepti des possessing an
anti geni c determ nant camgbe used to generate |igands,
such as polyclonal or nonoclonal antibodies, that are
. [ nospeci fi .t i.de e\ ' rised
comprised WA HEFBou ecril P cvBeh MRSDIHACE pY o 18eisil Bl Wbmp
within a ldrf@npolipeptiionte Bagpnestsof the evepton pegst imefsrably fores a single

) i nvention or to puri t he pol ypepti des. by af.f.i ni{.
continuous ghEigReAGBIARNY, SPHEbiPRBEHPaE ey By ‘Dl o) felggreer
.. diagnostic or therapeutic aids, anbngst other
pc>1yPepudeélppl ications, as wll be apparent to the skilled
reader. I n one enbodi nent of the first aspect of the
In one emboBMEdH: o thel M8 Sspkest ¢ thy iihettion thesé Brprpvideéiarfunctional equivalent
_conpri si ngifa Er otein of the invention fused ttg a 0 of the
or an activgefsagnarat gyhigh hay apraptigrHe npat in cgpmagon Wi 4, PRRLgin ©
: : e , | [ Biide/ WichCcokists of
wvention. ?ﬁeg%trl@g’cﬂgﬁtsa% f r card1QH§nt [ ta%t\ég.Shl%%rq @%%@ngel t is often
the amino RtV sqtage as settforth heSEQDON®. br3,dorrd carddiaturahedriaghtbgrsof.
aci d sequences which may contain secretory or |eader
sequences, pro-sequences, se uencg%‘f V\:h{,Ch aid.in
plsr

"Antigenicpdatérfriinant'| eafersoie thet)frageest ohg Mo i5i- e FPIIRGY dhah makes
it abl L L., § ak i fbi agtitdped AdedliyOBensist of
contact w1 taepﬁg‘fﬁ}{%re?@{bé)r%%}agglh ﬁfg%glq@&:ﬁt e mat u‘FI:ge1 0|?)50I ypeptyiode_
chemically[@:ﬁ_v@ eurfi¢s %d?l)#iﬁg}; (la?ﬂ;m:bhfeules sum{hmsmjnilng uchlts_azs Sgg?@lﬂﬁoﬂl@@tls and
0 increase the hal f-1i 0 e.pol ypeptide-(for .
have. specsanfiFes BORYBOR)) SHECHY c ORFRRONERr BEGi A6 Myifc charee
- 0 be useful to screen peptide libraries for
Characmm?lﬁii bitors of the activity of the pol ypeptides of the
invention. It may be useful to express a fusion )
Preferably Pthe ti@icfiohd) @buiealnbeér dctive §nigtedt ims aa antigenic determinant in common
) conmerci al | y-avai | abl e nélgﬁ\qé A fusion protein may
with the ara]ng@c@@e@p@pﬁ@%:feééo%mcgﬁl 4 -kl eavage site I ocated
bet ween the sequence of the pol ypeptide of the o
It is knowRVENtHeOonrt afhdt trilatiselyushneie spdthetich gephidss otheti scapr wimicn antigenic
_so that the polypeptjde nay, be cl eaved. and Lified .
determinan{fenf % PEYSIR ff@nhlé?t u3es B)QB%XBF%{I@I ]i)]r_o\cliga%og ofh %{fté og]legg%aénst the
protein (sd2! ?&eéxgxun 1M i TGl U &1 2 SBYeAEED 10:860 CI983))N AmidshR; epiope-bearing
not foung 1 n association with a polypeptide of the
peptides ahd\pehtpeptides| canacoptodh @t deadt Erviy e tere amiRg agifdy atjleast ten to fifteen
. .gspect, of .the inv i on. there i ' ) teln., o
anine s Sl B L A G0 SHEDIDIROLR B Sgercarin
peptides Al RERDpRAdCeanl be Jproduced by fRApskeatapSEQ TheNOrhtei by chemical
consists of the am. no_acid sequence as set forth. in b
peptide sypE@sisDandescribed hegeipy Moregyescaniiggnigsirigmipanty gan be selected by
ishily GO L ORI aYH | LLhd10! Bgtdl £dBiepllen, Curr. Opin.
poce s HARD R RBALTIE, SRl Buttiphs, o, O

Immunol.i $Y6N(1998), dnd Cogesendtoali,n@unt. Ghint [Riotscuwhd7 48p«E996). Standard
the invention the ,nucleic acid

mthods B R GBS B P RS e BB L Bvices
vt oy T A LD At et s e e
in Methodiigl Miotecalat BiotogecVidle 1fnllaosms(edt), pages 105-116 (The Humana Press,
Inc. 1992), Price, "Production and Characterization of Synthetic Peptide-Derived Antibodies," in
Monoclonal Antibodies Production, Engineering, and Clinical Application, Ritter and Ladyman
(eds.), pages 6084 (Cambridge University Press 1995), and Coligan et al. (eds.), Current

Protocols in Immunology, pages 9 1 - 9 5 and pages 91 - 9 11 (John Wiley & Sons 1997).
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of a nucleic acid sequence encoding a protein which
consists of the amno acid sequence as set forth in
WEEBQoo&B36O. 1, 3, 5 or 7. In one enbodi nent thRCTI8GLO5/000429
acid nol ecul e may conpri se the sequence which is set
forth in SEQ ID NO 2 whigh encodes the amno acid
sequence set forth in SEQ ID NO. 1. In one enbodi nent

s pos i Po e b L TS PReRRHERAE, uch o

polyclonalP BPQHbABRNdnal hatibstiess| tBaraied 1rﬁfﬁiuﬁ6$ﬁe€1ﬂ&‘aﬁor Clxhﬁmdlﬁ&ptlhes of the
sequence which is set forth in SEQ

invention. eBiebidarsibories ammh &e aeélillﬂolé‘?éht%ﬂlﬁ?éat%é’ff tp dfl@rﬁlfy rPkSE@g qpressing the

pospenidiSoree By R T IRD I SELCon Syl bty T

set Torf
antlbOdIeSNQay 4lsolte amlbyer asedibgutistient thdvapentic lagiscarachgst nthee epplecations,

conpr.i s e sequence which is set forth in SEQID
as“ﬂubeﬁﬂﬂﬂﬁmﬁﬁﬂﬁﬁiékgéﬁEE*the am no aci d sequence set forth

in SEQ ID NO 5. In one enbodi nent the nucleic acid

I 0 e t
in one cBLGRLREoERs HATh e Y IARUBDSRATL Py E yion proti
comprisin?%i Skotem Gfltﬂeeinii@yioﬁ (fﬁ@,éﬂl ts @ jidpeds ecuthec protdin,cduch 8s adabel which
orth in SE? 8 whi ch encoqgf t he am no a@%ﬁ%
may be, farapeiatreebioat lwWwaFﬁhVesEmnwtmr OTqSEETGE 2B BB Hent
the nucleic acid nolecule nay consi st of the sequence
e cxamif i 3 T o SO s RO e goences

which mé‘ﬂ GbRiath 86drtofe @Y EBART aeqa&ices,0pioRselqientES) deluéddes Gvhich aid in
(the full-length cDNA sequence of ohg$|n /| pro-ohanin

purlﬁcatlcpmcjrl;qucgqq@lag p(gﬁ%ﬂ hlgb?}t pgkein é gmf, 1 exgmplfgluring recombinant
oo AR S ANELSIS, 6 AuTRL 55 T mEBLS) it ot
compoundl nswuhoﬁsh ar canfoodil nteninctdaee e Ihelfdlfamfdthﬁmoémﬂpedqrrﬁfor examme

nprise the nucleic acid sequence as set forth in SEQ
deﬂhY¢Q9$@?d%0 (the genoni c DNA sequence of ohanin /

pro-ohani n excluding the signal peptlde sequence). In

Fusion prgfeu%shrgayh RO LIE ryéxcéeﬁi % A& ﬂbﬁﬁlaffo ﬁ?&fs SPfh%'a%ﬁwty of the

elcaC| Seuneasse
polypeptitiés ofkBe 1dvEnbMﬂ |1t hay dp pnsﬂful t exprdsy atﬁmsrepwkalﬂl thadcambet Ilereogmsed

art that as _a result of .the degeneracy, of the t
by 2 congpreially ARG BREY: AUBISBIPRUNA | BSQIPe<TGHEBH g conin o
cleavage gl‘f@lcﬁ% e& 12l SkfveeR thd Qﬁuéﬂc%%f tRS P& ?f)e}ﬁfdetolﬁﬁle' iAv&iHoh@ind the sequence

aring mnimal honol ogy to the pol ynucl eoti de
of a hetes:é@gmn qesteof scaﬂynt Kreopelypepdidaanay he |c;eammc} pyifiglepway from the

heterologgﬂ%p $y %duc eé(-)rlgg(?ﬁisaqrogehn V]}N%nltg%:l@a rott? H‘glélﬁélgah& Zl@ﬁl![]e is not
found in 3936diaG vl RRolTRERIdYOIIRE BREAtIch. CONbI nat i ons based on
possi bl e codon choi ces.

In a preferred embodiment of the first aspect of the invention there is provided a protein which
comprises the amino acid sequence as set forth in SEQ ID NO. 1, 3, 5 or 7. Preferably, the
protein consists of the amino acid sequence as set forth in SEQ IDNO. 1,3, 5 or 7.

A second aspect of the invention provides a nucleic acid molecule which encodes a protein

according to the first aspect of the invention.

In one embodiment of the second aspect of the invention the nucleic acid molecule may
comprise a nucleic acid sequence encoding an amino acid sequence as set forth in SEQ ID NO.

1,3,50r7.
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Moreover, those skilled in the art will appreciate
that codons may be selected to increase the rate at
wokioclesszpr essi on of the peptide occurs in a pRCT/BGRIOHN00429
prokaryotic or eukaryotic host in accordance with the
frequency wi th which part2@&ul ar codons are utilized by
the host. Nucleic acids of the present invention may
In one emP&ilnent 5‘1ethfe %Emn@fasﬁﬁ%of HeGhvasioRMNAnudéic iaBid M6let e M3 consist
DNA, including, for instance, cDNA and genom c_ DNA
of a nucleisirced srayense @icgdinggl prptey whHishe@neia ok dhg aminoyacidrycguengs as set
bLe-stranded or single-stranded.
:mnhuﬂygﬁﬁ%$§)d¢§a§ ez DNA or RNA nmay be the coding strand
al so known as the sense strand, or it nay be t
In one emhodiowat fy iclein acidanelgcule ey camprise éla,e %qqeersa%twhlglé fsget forth in
r T I des
s5Q 10 1557 736l Wb By he M FaEhrl LR HESER IPROIEIn one
embodlmdﬁvdiefmﬁtéld)&ﬁa hoviasile ay onsist b tdi segurnce fvhidhes setdforttl in SEQ ID
aspect of the invention there is provided nucleic acid
NO.2.  pp| ecul es which are honol ogous with a nucleic acid
nol ecul e whi ch encodes a protein which conprises (and
In anothercgibaaiiabhtythe ansleitzjd mbletile naayi mmmis’edhcs squenmeviish seset forth

forth i or 7.
in SEQ 11 }6-o# i Shpodenis e o RN B e oad Lo 3 In one
embodlméﬂ't Hl'é rﬂlcmi'@ Ll&ﬂ (fncﬁgéu% ﬁlﬁg UENER o theSludrRE twhidhis $6Qott? in SEQ ID
4, 6, 8, In a specific enbodi nent, two
NO. 4. DNA sequences are "honDIogous" when at |east about

70% and nost preferably at | east about 80% 85% 90%
In anotheﬁéx{aoﬁ&e’m 98 %191%1&%% pbldchie mactapriisdase B&fl&ﬂceowﬁlbh timet forth

defined |l ength of the DNA sequences, as determ ned

in SEQ 113 &¥Qeh véhicio mpcaadﬁsdw anigo ramdhfwﬁuenpﬁeseﬁ’écgﬂ?e@ EQ HQanoéy In one
embod1mﬁ%1§%&é1c%01ﬁucél %u(ie gl%& gox?s?ﬂ YR 1&?&%@”0?(&‘1% SSEQ 1D

ograms kno e art suc
NO.6. GAP provided in the GCG progran1package (Program
Manual for the Wsconsin Package, Version 8, August

ot i . ; _ )
i one g PHE D95 RIPHL B CEMPor B LSRG Wby st fors
SEQ ID MOnscivhichncoldOiR)amido ucidateqaéndebiet dodtlarin BiES)} d3yINO4 8, In one

. 443-453). Using GAP with the following s S
embodimp bR A BAGE? B onskp Of ﬂéﬁ‘aﬁ%ﬂ%ﬁéﬁm 381 fogfhgn SEQ ID
NoO.g. and GAP extension penalty of g.3.Nucleic acid

nol ecul es may be aligned to each other using the
aI| ment . sot avaj | abl e art. of..the
tn anothergsb gL EIigd HOI RS T PTG (o P Sl Pefcpee o s
forth in S¥&} tIDfIQ@ @f %ﬁ@ﬁllpr Bgth| aiNRes@aﬁérﬁélef dhadind SBRhehidt Acluding the
penal ty of he nucl ei c acid nol ecul es of the
signal peptédsopeivangcin ohe tambodimenttthomuplsie adid gnolaeylegeay consist of the

riants ca ing to the nucleic acid
mucleic aﬁ‘r@fe@élﬁ?ce as 9?%2‘ IPE@WW §| n particular the nucleic
In another embodiment the nucleic acid molecule may comprise the nucleic acid sequence as set
forth in SEQ ID NO. 10 (the genomic DNA sequence of ohanin / pro-ohanin excluding the signal

peptide sequence). In one embodiment the nucleic acid molecule may consist of the nucleic acid

sequence as set forth in SEQ ID'NO. 10.

It will be appreciated by those skilled in the art that as a result of the degeneracy of the genetic
code, a multitude of nucleic acid molecules encoding the proteins of the first aspect of the
invention, some bearing minimal homology to the polynucleotide sequences of any known and

naturally occurring gene, may be produced. Thus, the invention contemplates each and every
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acid sequences defined in SEQID NGCs:2, 4, 6, 8, 9 or
10 (and preferably SEQ I D NO 2) under conditions of
WO owed6ssehigency, nore preferably, medi um stri NPETSG20a5000429

still nore preferably, high stringency and which

encode a protein of the fprst aspect of the invention.

Low stri ngency hybri di sation conditi ons may correspond

. b e d

possivle il bE PO BhoIBNRCL ARG A calrhs Bade by iectine combinations
based on pobgbleeddan @101@39. nucl eic acid nol ecul e hybridises to a

specified nucleic acid may involve presoaking of a

f ' rate
Moreover, hbtc el RATh BIT RS op AL URGAIR Y bg ModliloAhbrease he al
at which pxmbysioni df siat ipeptidef otdues fint lat mftwldalapwamwie rpro¢uk51’y>otic host in

Denhar d ut i o 0, 5% S
accordancg pilidR FERBHICE SHiECR A PR Highowlss i AR f R B8 "by
hybri di sation in the sane sol ution containing a
Nucleic acidnoé tlterm’esamm ipfention megynbe mf tha fopp-of RMPA| s @dm&l\b%e)r in the

form of DR, peiRtTEs 61 SRRt nbRa b RaPriE A AN W efbnine or

produced @&mhétik&ﬁ? TR DAl ady 66 Qlﬂhblgwstréndeﬂb@f ahgewrmadalsmgzen@tranded
edition,” Cold Spri ng Har bour, New York). The filter SB
DNA or Rm.énnmabm&w cogingestrand, alpo kenoyn @s thensepss stgd, opitgygyshssthe non-
ast o at | east 600C (rmedi um
coding Str%‘i’d a{r%oer:%fgy?&o( t}qlea 1{; g%g%%%ddl umt hi gh stringency), at
| east 70C (high stringency), or at |east 75 Iéla%b
The term Hingtleistacichganlesie” #yprndndsatanglognes ob ONrbraadt RifApyguch as those
containin ﬁ%ﬁ%ﬁ%aﬁibotngse filter to an x-ray film Further,
& are nunerous conditions and factors wel | knovvn

to those skilled in the art, which. ma
In one emppdimephof sthe i seqemt ysesct 1Rfbibe d1|n¥ea‘%t}°6‘n T—eoﬂs |H’i%‘f‘§ﬁ"f€ é‘uaelc acid

moleculed ﬁﬁlc Bgmﬂ % g?%ea f BB moRkRESIe WwIRBR @§éddb9 R)pr&Ein which
nuc elc a to be hybridised to a specif
comprises(aad eptoratly donsistap efithe atmmna@ﬂ seqiense amwkt tﬁtrﬂem SEQ ID NO. 1, 3,
conponents, such as the presence or absence of
Sor7. formam de, dextran sulfate, polyethylene glycol etc;
and altering the tenperature of the hybridisation
In one enstodimentyhete 3grevidpd nudleict deads, wihich jage m@los@@sWEh@ pugleic acid

the t t (Or not two gi ven nucl eic
sequence g¥ ¢ f%‘@h\ﬁlg’l?#t(ééﬁ\}ﬁ?@fr%y?fsre under certain speC| fied
condi tions. Accordingly, as an alternative to th
Ina spec@nmnhodanemmmal\@esqgupm agghdpanolegens yeten A Wa%tuaéﬁuta@/o and

d 0 e
mos T G5 ot B B P 2518, PP IR b s ot
over the N{dfided 4len@h 8f tBe ADNAO seqiiicdie hasédderatinal thye s¢qebne@akomparison
cal culation of the Tm (nmelting tenperature) at which
algorithmgno het er ol ogous nucl eic acid sequences w th known

sequences w || hybridi se under specified conditions,

e Rel't ure for- heterol ogou
computernwgﬁhﬁs Rgdwh S€Ghe lﬁlﬁteﬁld[ﬂw\%&’f povidesl imethes&aGy pfdgram package

eterm ne the rreltlnl(g eratLéT g,'\lléngj 1(1J d’
(ProgramhMispra gion she IV Essprsia dagkagsq erden d % enctics Computer
Group, SI7§ @8%5@4 Brrﬁre( Maﬂl*ﬂlmo}l&ﬂem‘a@ﬁm (NHE(!lléfman S.B. and Wunsch,

*€hent ary nucleic
CD., (1970) Joumal of Molecular Biology, 48, 443-453). Using GAP with the following

- The degrgeggg?qw%s glﬁtbteﬁ LG &0 nt rr?utc etlc 0,48 %eé P&y 1%%7‘ Irb@'delce inged bgl means of

settings for DNA sequence comparison: GAP creation penalty of 5.0 and GAP extension penalty
of 0.3.
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strands (honodupl ex formation) may be determ ned in
accordance with the following fornmula, as outlined in
W@006068629r ot ocol s i n Mol ecul ar Bi ol ogy, John RET/eg20a5/000429

Sons, 1995, as: t nm(honmp) 81.5C + 16.6(log M +
0.41(%C) - 0.61 (% form-22500/L M = denotes the
nmol arity of nonoval ent cations, %C = % guani ne (G

Nucleic aéﬁﬁdmaékﬁ’lgé fﬁ%%y( te aﬁ%néd)ttéleaﬁw rgﬁﬁa"r Windaresildup bl ent software,

quence, % ftorm="%formamde 1 n the hybridisation
available dlwlba‘re of thendCG progtaen ppeckpgh, ofing,Her mstane¢, dhe defult settings of gap

e Tnmde ned the above fornula is the Tm
creatlonpg)fa?tg Oﬁgrmééﬁﬁ’&& tﬁ m? %ﬁd%etv\een two fully

conpl enent ary nuclelc aC|d sequences. In order to
The nucleid apxtl mblecillas vélthee stcontl raspeafoft the ihetntioo| g @tsoninclude (variants

equen . 1.S..assune t a l%differ
capable of GG Lqnalie B REBREER S i EY B bt PR an ik mcleic
acid sequ&%@ﬁ&hﬁd Iese @{I'[FN@S 2,74, B8, 9 HRQDFhRY refdridy -STE(Q]ED &@P) under
r he heterodupl ex formation is obtained through
condltlonmfdowmngqgcst, meorppreserebly. medivi sriagensyigad RM marp greferably, high
strmgency CL(\)A%O > CI?C% g%n}g%g%}@ O?Etggntq gtnaﬁiggt ép&ler#%lﬁﬁ)tn' dEow stringency

hybndlsatﬂﬁ’ﬂ dopeRiohslgRy cottedpohd t(ﬁhylﬁhdi‘s’dtﬁﬁlpleﬂ‘err@a’atht a00C o2l keSS Of
the present invention are "purified". The term

e SRS PR WG TRETS, BRSO gt ot

hybridisesfdt dlisBecifidd haseibacid sapRgasive brdsediveof b rititer chﬁtalmng a relevant
natural host and associated inpurities. reduced

sample ofethp puglgicearid [nbe gEamBipgd dn ek ST di| r@’é'e a§$5 oeshyridigation of the
filter in a. s91%t185 eo(fl%rg §§uh d%(pl?&klﬁa%t%rs%ﬁﬁ[&hb 56/? S | 2 fqd ﬁ%/nﬁ {JF 'd%natured

i's'nore a an an eci es
sonicated | SAlchdie sﬁ@ﬂiprl fillowed By kh?bﬁdihkatﬁid in fher saliee dolfitiaie tcbotaining a
i ncl udes nposi ti on wherein the object species

concentratignpf i@ @g/ndtoﬂ ae%?éi-d%sdﬂb@cﬂ peabe doit 17 bops ahppripxiedsly f15°C, in
(9] S b
accordancg u‘ﬁ?ll é%einﬁglf c{@aﬁlﬁrﬁ éngﬁ&ﬂ%% gg fﬁ?cn%&? §1? %Smbmséai&o ?1 98?h %olecular
Cloning, A¥QUbrabily Man26l, Pad edifion O old| Sprig ¢Tavbamir £ eI\k/ &orkpeci es
present in the conposition Most preferably, the

e e L PR PO A TS BRTOBE bk s o
stringenc;t% PR oA (R¥ABANMARERYR at @@a%@@i°@(@11é@lﬁh%@g‘lm) stMh@me)) at least

he conposition consisSts essentially of a single

70°C (highestiiogentec ot atrlesp FOPELverk Hifh sulingepatt Hybritlisetion may be detected
i nventigon provides_a vector, such as an expression
bYeXPO“V%@f@PﬁﬂFﬁg{ stafB% a nucleic acid ol ecul e of the
second aspect of the invention. The vectors of the

Further, tRér€ 8 iurhdty@Nédndition yind da@oisS@el khown $¢ thopé kldtled in the art, which
rorﬂ)ter and a transcr|pt|0n t er m nat or

wh
may be empémft?fiéﬁ AHET Aoy 10F NSRS hBomeioBr< (b fqpeth and nature
(DNA, RIFR %8 p%@ mg’s‘Sf ﬂﬁ%ﬁchﬁc BUGHELE K ?ﬁﬁcﬂséMoeé: egifled nycleic acid;

oér etranscrlplonterm at or .
concentraviesi tof! rsaltﬂﬁnd loehep roesmmnemta varchi asntherqgtesxencm i gbsehoe ofidormamide,
nes such as '
dextran sgl ate, po? ethylene gly co etc 95d % ?terlng ﬁ-le temperature of the hybridisation and/or

washing steps.

Further, it is also possible to theoretically predict whether or not two given nucleic acid
sequences will hybridise under certain specified conditions. Accordingly, as an alternative to the
empirical method described above, the determination as to whether a variant nucleic acid

sequence will hybridise to, for example, the nucleic acid of SEQ ID NO:2, 4,6,8,9o0r 10, can be
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allow for the selection of said vector in a suitable
host cell and under suitable conditions. The present
w0 povefasseeh further includes reconbi nant host cPCT/SG2005/000429
conprising these vectors and expression vectors.
Hence, a fourth aspect of,the invention provides a
host cell transfornmed with a vector of the third

based on g 21%%%@% g%l?:]gl‘a’lfi(gr}/ SP ;éllgg 131 J&%@Fe?ﬁﬁeﬁ%%% Sa% g&?cg{qt’swo heterologous
nucleic acfﬂa:fgaiﬁéﬁc%g witHihdWrARuGRES Sill RFbridiSdiuider ¥pddifddecdn@itichis such as
cell’s such as E. coli which wll express ohanin in a
salt concestratidnaandftemperaBuqiat i ve ohani n (ohani n does not contain
any posttransl ational nodifications such as
S¥halihe e ghubof heRrdIbd AL emblcitadid bédhensd it
In detem%ﬁégcflﬁnyentli %n “g‘?eévg deg a mrst hgod of prpduci ncgl a pf(g%ne(?%tem))
is necessaRCARAL B dderintiné AR rhélting teagfeattreqT n{(ﬁ&nbp\feﬂhd)rﬁﬂlpngucleic acid
met hod conprising culturing a host cell according to
sequence. t Tige freltirighteappratre 6T g, d)hbemeen tve fidbyr comgpiekineitarysnucleic acid
suitable for the expression of the protein of the
strands (hbinoguples fewnation) tiay bierdesermiiand inscspsdapceayple dhe Exlloprag formula,

. Loventi qvi de t ' kN, ..
os cuttined Y G AB588 s 3F Ml 2R P Wy BBl fBp o
met hod conprising the chem cal synthesis of the
Top@bgioh) =1, 570t 166d0pM, + 881 (XHSPhads! {¥ploras Pt hesi s
or conbi natorial chem stry. Such techniques are well

known in the art apnd wil|l be readily able to be
METrCFanFPSé}ERmB%“F %P%’R‘i"Wa LEU108n. The methods of the
fifth and sixth aspect of the invention may further
°6QTPE 1% @uinife 6GY arelf cypusidef () of tdtdlenupttet of baseSucthe sequence,
met hods are well known in the art and can be readily
rforngd. by the .skilil . vent h aspect of
Ogﬁ ﬁ\r/rtg’rﬁof% bdr%é{l/:ﬁ‘ e@%gdfr%g{l‘%g%hfgé’%gjki ng an anti body
whi ch is capable of binding to a protein of the first
Iaspthe fength ohibe nndlewstacwisegnenseght h aspect of the
i nvention provides an anti body which is capabl e of
Halel 120 fi 8&lpl&Xd fékfition (T
Tm detex?hggdn{&? o{r?.% T Oglregfr??ih Elgdii‘segllag‘rmt Egtai %?/rgnt ipon may be ¢ m(homo))
between Q) fhAY %ﬂ#ﬂ@ﬁeﬂmy aatierakidryihedy hr&fartatadapithe Ty, value to that
) nonospeci fic antisera, human anti bodi es, or may be )
of two hétyiotdgdus muckiaredii Gequehcdsodi msasswuedh thas ahlfediffersdee in nucleotide
anti bodi es, altered anti bodies (Fah! (f fragnoe

e el SegeSedier i onlfl e oo
Tm(hetergb%%rt &ﬁcl@egéroﬁ.}\ﬁgyb g’mi’on ol? %E?c? E}Hg‘lg ¥lébé¥?§ﬁ{l% %e homology %
differencéﬁ?eti()v%g%f Vg;z{rﬂ%&gggsg ge %gnd:% qﬁ‘ éﬁégtﬂog %ﬂ? ('g%hrgl:é%%hhg V[/;vreﬁble dl%%cg%ad above

roduced Usin ues
from the Tg, Mﬁ(@e of skill in the art and disclosed in, for
engrrp , US Patent Nos. 4,011, 308; 4,722, 890;

i lei ' B €y ihdentiorSfe "purified".
The pdyé?pg%ig%%ﬁ%%d?‘gég}f@%ﬁ%r ata oa?ﬁ?ﬁ%gﬁsugf@e%rl OV\II f;\ndl Lang, pun‘ e )
The termeaisified @ohisbdJpedin ghehias dered Htychaband/of miy, frqm 98 gpturdstate; i.e., if

) exanpl e, pal ycl onal, antj bodi es a ener at ed .
it ocoursy TiIRRE o S SRACD BRI PhdPHOUTE oSt 18 SHUeb Moplypnd associated

impurities 388ided GNEGRinaRY. GPJhe hBJAIANAME et Gbecies is the predominant
species present (ie., on a molar basis it is more abundant than any other individual species in the
composition). A substantially purified fraction includes a composition wherein the object species
comprises at least about 30 percent (on a molar basis) of all macromolecular species present.
Generally, a substantially pure composition will comprise more than about 80 to 90 percent of all

macromolecular species present in the composition. Most preferably, the object species is
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interest. In order to enhance i nmunogenicity, the
antigen can be linked to a carrier prior to

WO ponafsssat i on. Such carriers are well known torPCTe6em08H00429
ordinary skill in the art. Inmmunization is generally
performed by m xing or emghsifying the antigen in
sal i ne, preferably in an adjuvant such as Freund's

pte SERPAEL oS Rl B B AR P somposin

conventiohdlt A& tFoaUhthads) WikgeiantheBéomsosiieme cahdists b@s@aﬂmﬂy 20fba single
weeks later with one or nore injections of the antigen
macromoleenlaripeeies- pref erably using Freund' s inconplete
adj uvant. Anti bodies may al so be generated by in vitro
A third adpB®IGT thatinw@ition praigdered hatls, kunbvas amestdressamt vector, that contains a
. Pol ycl onal antiserumis%ﬁen obt ai ned fromt’g@ﬁ . .
nucleic acidrgliopkscpTahe Hreond BERTSEY IR MVERSH Jdeaksclorpolylh aregepynvention
i ¢ t s
may comf AP0 5 EELADS 1O B Yt R Blomorr
operably Tiyikéd adithy thwnudeﬁseaa)d meltcils, andrmwhiercdnl the nyelsia apiddmolecule is
ahove.. bbi t Iso e used. However, rather than
Operably‘HB@éleﬂ’g %P Tact serum the spleen (and
optionally several Iarge Iynph nodes) is renoved and
The vectals 9 de pﬁee@tumtemtlsn ngdx;ecmpmsg furtherdgesies stich ahmaslsir aspes which

ened f t e v
allow for ﬁgﬁeéﬁg%al%/ ?ﬁb %%(f %rdﬂ élrs ﬁt [, SO %r;i/lcji %%({3 ﬁ}llﬁ%bl% condlltllons
suspension to a pI ate or vveII coated with the antige
The presmaawmoneﬁmhes sunohedaventrmbinati st celimsnugrising| these vectors and
or t antige
cxpesioBHESHE Fieh L o DEERET o hnB i R UL i v
a vector oR@IsdhiriRgpd3t 6L£1heSnvedtioAl llustiatiso hbstcells Emlh&ierbac’ehh]s yeast, fungal,

are then induced to fuse with nyel oma cell tofor c o
insect, avigpb plaguneian, apdplinkely Pegdarly paefsupdars GRS rueh it coli which

i - Shai i da@& H@tdédiﬂa t-
il exry Y A s S ARRE Sl MG i any pos
translatiohalmddificatidink sdhoas, glyndylatien arsdsiyifde bndgaShe pr oduct i on
of anti bodi es which bind specifically to the

§ang oAb a0 BRlind b Moo ARbRIRE RFthe first
A fiftb a%w&eﬁéyg%ﬁgbgﬁggt ed rmngcl otgﬁo anrtl‘&T)bgg(;/ secret |n§ég
aspect offfhbrindanis, dremetiod cuprisirgdcwiuringra hastvédlr accoedipg to jthe fourth
sspectof B G 05 BSHAAGR, Qhei1E e ] SRR e oyt of e i
impanofqnhﬂgéﬁﬁmantlbodles are al so useful in the invention.

rid (chinmeric) antibody nol ecul es are generally

s SRR OSSR G A, e o
aspect oMeeiﬁUérﬂﬁanaﬂl@ 196Mmed Aohipriding GHE ThEmidal R ahbsimon tied pﬁiteln by, for
1988) Nature 332:323-327; Verhoeyan et al %119

example,smhérp.h@sezsgptmsm:l@s@ orappmbinatorigachemistoy pPydateriyHangs, are well
27
known m;ﬁ? gﬁg%gégagﬁb' a%l}eggg %1]5\?8% fg%ﬁ{eof%ﬁ%é)per nol ecul e

if it is C@Eable of speC|f|caIIy reacting with the ¢
The methasiseefuithe Hi6h ndrxsh asperd aftibe fBY@GRaney THeeT Aommsisgyhe act o

ifying (he proER! PO B3ty performed b
piin 5 ERL ot GRS SRR AT BAPL, Py o
the skilled,persone preferably greater than about 106 M1, nore
preferably still greater than about 107 M1 and npst
gk ol Ivhid& capable of
A seventE agéf.%{ ap {}%flg{/eq%‘cl’l{oﬁ &f&\gg&aﬁﬁgﬁ%g 1% lrilgq.n 4 OMI i p
binding to a protem of the first aspect of the 1nvent10n
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can be readily determ ned by one of ordinary skill in
the art, for exanple, by Scatchard anal ysis
w@ Swanedsas d, Ann. NY Acad. Sci. 51:660 (1949))PCHBSGR005/M00429
aspect of the invention provides a nethod of producing
a nol ecul e, for exanpl e afldantivenom agai nst a protein
according to the first aspect of the invention wherein
An eightl 8peSRITIRI i eRId $199ideSWHRhEbSHY WHicR S8ablei dftbidding to a protein
protein according to the first aspect of the invention
of the firsh aspeplenfkesmveriamnt i bodi es fromthe animal for use as
an antivenom Traditional nethods of producing the
The antibdd@at BEAke iSvdn€oh LI e palydRAREbr SHEkbCRShal AMEbS®; preparations,
goat or sheep against the venom_ To reduce their_
monospeqifigjagtiseya, lympan, apidhadiopa\or aaybe tbed ¢y chimssic aibodjes.psuch as

. for nml | . b @b [on i fd
iR ] SRRy LSBT L 3, s
single-dofain faibodes,t ditkriprordriaetic amabodiefragraeattsoe dohstorts menibodies, or

] nimal and used.as .apn antidote .in the patient,
f‘mc“ona? {ragmmeqits (herpo H‘mlﬁﬁa feihe 20 quesiont v, non- manmal s

. _have enpl oyed' usi.ng birds such as chickens. In this
Antibodigsr @y digr Brodyendnisieg i teguiues rveel] knoiwn Zadthape R skl . the art and
: dos - e R an es [ S .
aslosed 335 BnhF, Y BELAPIAS ARIIATA 22 80228 200! 2387650
3,770,3 8@ rdnid 003 2574850 Sea alsot Antib@hi¢snrA Lbotaney ViankednHatleecme Lane, eds.,

he n tart e [ ction, it, ha een found that
Cold Sprnga e LaGHRs SCE) HOHF o'k Ssumbleontlydoat Aatp PRy afrgenerated
by immu%i?ﬁltg%ﬁoéulftablyﬁﬁin%lgﬁcﬁrag al rﬁ@lgse,hlt%%\(rﬁﬁﬁﬁ dhde of g@r)]a[t,aﬁhh @R antigen of

e proteins used to make e anti dote. e serum

interest. dh arther i anbanceninmminggsyiciyr e antige icek &a)linked tth encarrier prior to

. ..admnistered to th fflicted ani nel (the,"hgst"” S
1mmumzz§ttﬂ51p lr%}.lcé cailigrs.are aqgeefls%éom oct?lg%e r}lronglél | V%S% I;]I% ﬁ'ﬁoaa’g./ . ltm?rﬁlémzatlon
is generaf!gI prifidicansdmidihg boeihilsiPinigQRS aiitibet ¢iBalée} priiferably in an adjuvant

ough it were endogenous antibody, hinding the venom
such as tFagundss spmplet Adigh hand iwesting e, maxueshty s@plsian gprenterally

(generall% Q‘S?Cg%lgé]usg?&t %g%hg@?arg}?p el AEHANS %{erﬁe@&l‘#& Fg%s‘j(’é@%—gs\;/eeks later

ect of the“Inve
with oneaoit moes dmjections bef the oshitiped innsaling oprdferabdy wistilg Freandisninbomplete

. aspect ..of the invention hut.the nethod of .the el eyent .
adjuvant , 3BB6o: misp glsp Ry GpP I e G TR Gaon. AT PO Known in
the art. PRRRESal Atisbhign IsINGNSBiSiRes BOLARP hrﬁﬁﬁlﬁizw éniwsg Of the

proteins of the invention as a nodel for drug design

Monoclofflhr&Bbdi¥e Q&g%?ngég&gﬁ%g.{&%% ﬁls#n%?h? lélgérﬁt&ﬁ‘ B &OB&E L& MrilkBR (1975)

I'nvention pr ying a
Nature 266405-d03r o egmodificatjmmitlstreafr Tapicaljpna shguse ompoains infmwwized as

e G RoR S ! 5 FRSRES! Sl i LG T e

serum, tHREsPIEBAah® oPGEREN devBraflldBs 1RhpIF AFRIY R dVe@ Mhd Hissdciated into
vari ety of drug Screening techni ques. Such conpounds

single cetlay Ifndesiredt the (spdeeni edlsoman rheagpoerngd )(aft¢reremuavial jof ynopfspgcifically
P eptide of e first aspe of the inyention. ln

adberent BHSBERRTCt o Fusrkhiin B R Bl foutl EiPd &in € gnfdln, B-oclis

expressifzaiBabiate-bolll @nmehoehllindpedfic fdiahd hiitidena@flebindab thdislate, and

invention_and determning if the test_conpound, binds
are not ringed payBith fapfestef Bre suspension. Resulting B-cells, or all dissociated spleen

cells, are then induced to fuse with myeloma cells to form hybridomas, and are cultured in a

selective medium (e.g., hypoxanthine, aminopterin, thymidine medium, “HAT”). The resulting
hybridomas are plated by limiting dilution, and are assayed for the production of antibodies

which bind specifically to the immunizing antigen (and which do not bind to unrelated antigens).
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first or second aspect of the invention. The nethod
may further conprise determning if the test conpound
we@riwanessss or decreases the activity of a pol ypr@t/sa®oshHoo429
the first or second aspect of the invention. Methods
for determning if the teg6- conpound enhances or
decreases the activity of a polypeptide of the first
The select@d nﬁ)ﬂB&Bﬂ%ﬁiﬁﬁﬁ&&y{-@a&ﬁE BMEOhLLOLYe When! cullBrddn@Br #Ovitro (e.g., in
- persons skilled”in the art and include, for exanple,
tissue cultakeddoitiay oz hpBow fibat wAstofs).warie vivo (Xgr, ay assitgsinanicelyr aphy .
The pol ypeptide of the invention that is enployed in
Humanizell h@d shinge ki ahgbodithaed silsofustfud in the dmtention.nHybié (dimeric)antibody

G RN TECTRE N T D 1, ML L
No. 4,81695%‘7‘?”9%%:%@ %ﬂt)%ﬁnﬁ;%cuﬁ@%é %f%n&ﬁllﬁﬂls@ﬂﬁ@&lﬁﬁ Riechmann ef al.

conmpoun may CO I N varil ous orns, I ncl udi n
(1988) Nawarte 338323r327p Mietticeptars abal (32885 Scéanes B3 1 574l ¢nd U K. Patent

. .. soall i.C,NMD ul uch .as 'l natural or
Publicariog it (E P b GrRE I A TEE R 489B 20000m
preferably 800Da or |ess, peptidom netics, inorganic .
An antibordp liesaid ésbe papbledddindiog'yp apti¢ctssif itiscppabdg abspecifically reacting

. structural or, fynctional, mnieti. f the
with the "ﬁ%ﬁuz?r@ﬁ??fsﬁ%@?a%s‘?m%s%ﬁ?ﬁﬁ‘ san#rlgédyge i sol ated from
for exanple, cells, cell-free preparations, cheni cal s
Preferablyl, iltsrantibedy or fragment shergnfdas bindingaitinigsor avidityegreater than about 10
1 nmodul ators (eq. agoni or t ' ) 7 fel
M, more RPN Bitalst Hiepr B0 s M r S PRI, St e fhan about 107 M.
and most PESTERbEY Sre@er fHah Wbbuy BI® Mr'of LOTCH 0Tk bindimg affmityFafranaantibody
suitabl e _review of such screening tgchni ues s.see .
can be readglyjdgsgamineddy, one B b IS At qrﬁﬁﬂﬂaﬁeohﬁy catchard analysis
(R < ( ) ounds that are nost likely
(Scamhan]tl’c&k]é%%% géfosgﬁlsg%gs?s(i(e . antagoni sts or agoni sts)
. are npl ecul es that bind to the pol ypeptide of th
A ninth S5hecs 110k TRYeALOMBIRALS BmethadbgbRrashebga Relseulen i prpgpole an
antivenon} g&iﬁ%‘to‘i g\ﬁitéiﬁlac&ﬁﬁﬁgtté B Frbiisp& YRR IrfenttROWhBleRt HROmethod
toit). tagonists may alternatively function by .
comprisesvinirhuigizing apeuriedlivith/e pioiteidiapeprdiog o thedspitaspect of the invention and

._pol tide of the . .invention. Agonists may
harvesnné?‘?téﬁ’ﬁ%ﬂf(%’? @‘efaﬂﬂﬁlifgﬁwusr?)?sﬁf‘ﬁﬂ@%émfno a receptor for a
pol ypeptide of the invention and increasing the
Traditionalfrh¢thpdsyofofrodiming thedieatmend iskceimmprize o sapmel suely ag gdorse, goat
ol tide of. the invention ot ' 1
or sheep AR B i Tooraee Qb louRe B Sl B8Rl By tratment
with fornfathy Pe phal6es thritthbasrptibgdhe snddifédd Venoshs thiayt tremixed with aluminum
__pol y&ept ide of the invention and t herfby i nhibit or
hydroxide:geli dhaiastibedies thas praduged pig thep dsofaiechitei thejauna]qngrused as an
idote i ; i L Rliee i 66WHa9€ employed
aidoe 15 RHROHA5,  SulER TRhe e LA TR 62 cpov
using birdsciukcl iat yhiokerishin thisl prpegaiuied goingg ghickeasn tredmnhinizdd With emall doses

appreci ated by thpse skilled in,the art that the. .
of the targeiRaRkR HHOTLAMN SDSETEES 267 PHET Fioy SRYSIOR RGP rhich act as
antidotes %gbilnbtt %e 5%1 nagtd MEBQMS beBorR€hbd dhdodtart BEs prdRLiioR 1t Bas been

scri be ove, sinple binding assays may be used, in
found thaptihe hntivemom proteins are passed on, accumulating in the yolk. The eggs are then

harvested for extraction of the proteins used to make the antidote.

The serum of the first animal (eg horse or chicken) is then administered to the afflicted animal

(the "host") to supply a source of specific and reactive antibody. The administered antibody
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adherence of a test conpound to a surface bearing the
pol ypeptide is detected by neans of a |label directly
w@roosacieeect | y associ ated with the test conpouPdI/®62005000429

an assay involving conpetition with a | abel |l ed

conpetitor. Another technpgue for drug screening which

may be used provides for high throughput screening of

. o N vi o I Fet o ¢ ]

functions SO BHEn IR ABRRIEH WeRPLRIOBLAIIBUBN, Bildind heiifom toxins and
reducing tegiptoxiaty. on W84/ 03564). In this nethod, |arge nunbers

of different small test conpounds are synthesised on a

. _ . ) Ot ]

A tenth a8} B SORRERG PN e R LR RG PE Y Bl O of the fist
aspect of thenimiznktiosi Tige tdiévepahypapbé pwdieed in agserdance with the ninth aspect of

) non-neutrali gi anti bodi es. und | ypeptide ma
the inventioRAH Bl TEPed PEeGLf FR ARS8 CERAYCP P B A HOEORR n
the art. Purified polypeptide can al so be coated
A further alipeetadflthe orventign ainéanplates theaise of theeprafedrsenfdhg ingerithn as a model

BT FEDETOT R,
method foR MGeNhS W modllgoR (el Mh hyor@dt or RAtaFBAiL) @bﬁﬁ)gﬁxﬁgof a polypeptide of
e

agoni st and antagoni st) noeities may then
the first aspeetfafithediventiodesi red, experimental ly. A twel fth aspect

of the invention provides a pharmaceutical conposition
The polypeptidisioFithdfint RégRbEedMhOfnvedteorf dahe B8P acicréh libhgries of compounds
) invention, a nucleic acid nol ecule of the second .
in any of asymstety of dru Seraenipg feshniquesy Suich cogipoppds wRY mppdylaie 6gonise or

el - J:avent | I f haspect of

amagons G4t Ao BaOES Bk ol BB 2opc) 01

i nvention, an antivenomof the tenth aspggt_gf the .
In one emppdiant.che msithed spznFisey eMnizdige adfst4gBwoupd yiith a polypeptide of the

' the thes | -

s spe L 001 Bl Sod B BAEITA, B8P AR AR DR o i
first or setondempectrofithy inventor. She anqgthed may duttha abhprise detpinaibing if the test

arrier. The conppsitions may.be m pj, stered al one or
compound GRS B el 1D SL PP B B 15 JETor SEUH agabet of the
invention AVRHRES b Zd G nARME SR testbmBoiRY elMn @i iriesle8de8 hd &tivity of a
any sterile, bioconpatible pharmaceutical carrier

polypeptidenef thdifirst, ortngeonsbaspedt e theginventionawilhies kasyrr toyregsons skilled in the

. Saki dextrose, . an '
areand in 0, 0 oA BLC SRRk B Bty o ERF TR Sl afGlrant
admi ni stered by any nunber of routes including, but
The polyneptids phihedavansiondhaifis employed iaribe screpning Biethods phthe invention may
. -a- fal ., it Y ' .
v s in I FEA | O DBRFLBBFR A LUCAEL Yot ottty
transder mal , subcut aneous, intraperitoneal, )
Test compeundsr{is ppteneat mpdilatorso gigc agonisf 15| afARQAISt compewKls)nay come in
. S; .addj tion t aghi in j.en ] :
vaions R0 BRI BRI SHRNEL BEBHIE | Sapbhe S ornc
moleculey bachmac emall cadtlngt ac spphetlel erganicr melesuleo mprupsiong000Da, preferably
exci pients and auxi]iaries which facil.itate processing., ..
800Da  opfleps,ePeRttdoprmetfip cKiAEENICH PIeFSS a rREPHETS R Repigen, glibodics,

structuralth? %jl%o‘ﬁi&ﬁﬁllrfﬂztﬁéﬂcis %?gleﬁgor_ghi%ﬁéﬂﬁ{edget ail's on techniques
fo a

r formul-ation an mnistration may be found in the

Test comlp%}n?cfst may be isolated from, for example, cells, cell-free preparations, chemical
libraries or natural product mixtures. These modulators (eg. agonists or antagonists) may be
natural or modified substrates, ligands, enzymes, receptors or structural or functional mimetics.
For a suitable review of such screening techniques, see Coligan et al., Current Protocols in

Immunology 1(2):Chapter 5 (1991).
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edition of Rem ngton's Pharmaceutical Sciences (Mack
Publ i shi ng, Easton Pa.). Pharnaceutical conpositions

WO 0006068825 adm ni strati on can be fornul ated usiPQI/SG2005/000429
pharmaceutically acceptable carriers well known in the
art in dosages suitable fegg oral admnistration. Such
carriers enable the pharmaceutical conpositions to be

ormul ated as..tabl et ills ragees. capsul-es, .
Compounfﬁ% that gee etk X/rtﬂpééf @Pﬂr?lf’%‘ﬂ?%g%g%% n‘%nl% osfl,ls‘%gr? 4 35Qaists) are
molecules! th¥€binfl A !h@glf?oﬂhbéiﬁidg)’oft e indditRAt (in Rhardase eftant@bnists without

preparations for oral use can be gbtained through
inducing teobiblogicabeffieats ofthe pabwentids wnonbiading & ¥kci pi ent and
processing the resultant m xture of granules
AntagonistORaY Wl@hlaYivel§f fetish Ibydviagy dfocopiiesitive ttabdigg soar receptor for a
dragee cores. "Suitable auxiliaries can be added, if
polypeptid¢end thedinvgitianabl e exci pi ents i ncl ude carbohydrate or
protein fillers, such as sugars, including |actose,
Agonists H#f bRSAati VB Rirctibn b3ingiag b atcepsdraioc b ol yreptide nf the invention
~ wheat, rice, potato, or other plﬂant s; . cel |l ul ose, suc@ f th
and increasingréhehgffindty) pfithss Bindied behvesn dBS ITRRsPIRF anck ey Pol¥RePtigE of the
sodi um car boxynet hyl cel | ul ose; guns, including arabic
and tragacanth; and proteins, such as gelatin and
collagen. |f desired,disintegrating or solubjlizing., ,.
Potential g@@w%tmylu@@ sepgh @agargﬁewleggl%ﬁﬂéﬂpea%% po{yPRRps ahd aftibodies that
bind to t}{%;})c%fﬁeﬁﬁhe %}frtﬁg LiiQREn A83hereB hiabiflonicktiaGhish 9% Btivity. In this
S ereof, such as sodium al gi nate. Dragee cores
fashion, birlingdoef the @alsipepidanjourninabeelinlartbisding atlecudesamin e inhibited, such
such as concentrated sugar .solution whi ch may al so
that the n%%‘iar{]'é‘Pf?g ] ,tﬁl‘f B‘I%Jl PeR W’fﬁw’%‘_{}‘}-r ol i done,
car bopol gel, polyethylene glycol, and/or titanium
Tt will bedamprédaed lbyctose skidledtindghe artathat shei mogniatess gagdi antagonists of the
. . sol vfe ts.or solvent mxtures. Dyestuffs or pignents
nvention jaay H@"éﬁﬁ’éﬁs PHAFRE P et s or dragee coatings for
product identification or to characterize the quantjty .
In certainaf tlecdriboslimenty desndibed @boved sisape binding apsasunax h¢ used, in which the

r rations ich ¢ be u rakly i-pcl A
advrenc 5B YL oIS e BRIl 4 GBS s dens of o
label dir&ARSH eRdirRAS dsogiated! withatid &st adhipdgnd sercln am assay involving

_glycerol or sorbitol. Pushfit capsules can contain
competitige pithe lpbriled ¢PBWEYOR xed with fillers or binders, such
as | actose or starches, lubricants, such as talc or )
Another t88@RQRI fuinlsigeateehing wiidh maptheasad pyovides dibi hiplz drsughiput screening

soft capsules, the_actjve conpounds may be. di ssolv .
of compoydss S GBI, DEGH R BT | QTEZo DEGRHERR PUEy B4 Hlemationsl
I g3 | hdrh OF dMftrB@UEmall test
patent aé‘{hggﬂluﬁll z\gpg#/ﬂ%ﬁgﬁjh&q@e%% ngxlétﬁ? %’r %Egﬁ %dr,l:g rsui tabl e forma .es
compounﬁﬁ?ire rsyethediseldon @ 'B(Slglf sithistyate mayich lenefydﬂlmfu Fatmtqdm@l?)fj@mwpept1de
. solutions, preferably_.in physio i cal | y. conpat | ) . .
of the impdnLae GiRLCQ Ak o TP LR b Cpgaro TR Tt df ngpraising
antibodieB SRl By Spkiby nbtyf fheh e drlcieatusideRieds ittt @6d el known in the
suspensi ons may contai n substances which increase the

art. Purifisdsmigieptidefcan alsosheseumtes dirgctly anito adatesofiir ige in the aforementioned
d car b?x et hyl cellul ose, sorbitol, or dextran.
Tug SCregRyne £9° gﬁ%, suspensi ons of the active conmpounds nay

be prepared as appropriate oily injection suspensions.,
In silico Swekttodbinenyl alpobhiused tes islewtifit & madulatar EEean PRSI Aniaspyist). The

activity oii}{eirpgc?qutgr ﬁesgagged;’?#‘; a|r18 I&'ntgg?tél’sﬁ W&eﬁ?etsirﬁaJ fEh Ye 36hfftmed, if desired,

invention.

uc
experimentally.
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triglycerides, or |liposones. Non-lipid polycationic
am no polyners may al so be used for delivery.
wW@pin6o68sk3 y, the suspension may al so contai n sSECT/862005/000429
stabilizers or agents to increase the solubility of
the conpounds and al | ow f89- the preparation of highly
concentrated sol utions. For topical or nasal
A twelfth ABE1HIh¢ RiveRion ROVIELS 8 pharmaepiital baibysosition dv@nprising a protein of
particular barrier to be perneated are used inwhq_fe. .
the first aspegtrafithg inypntion, emupleiedsd modeciieolfbn ssconf \psResh fp thenvention, a
vector of tthg Shitd IaSpeIp & fiﬁ%{)@iﬁfoﬂt b Gkt &?f DOGE LS a?ec{ BE1he invention, an
present i nvention may be manufactured in manner that
antibody of sh&keighth aspect betierityergiog, an iytivepamsfdlie otivaspeétaridhe invention,
m xi ng, dissolving, granulating, .drageengki.n .
or a modulaiRyi (5o AN RIS iEp RIS O SR IPRILAPH Of B FEpHioHy, or
| yophi l'i zi ng processes. The pharmaceuti cal conposition
The pharmagutienl prompositidns of dhes pr¢sestnuhventionhmay cromgdtisei 2 phanmageutically
sceptabt g ThE i af B ik ke ong S with at e
one other 3¢6kt, RuGRGE d- statlidifig t@RholiRd DEHIFRMBayE Bk WahEnisterall e el sterile,
or of her protonic solvents than are the corresponding .
biocompatible eplzameceticatscarAer dnclyding.nbetenei bigtited otop saling obffered saline,
dextrose have tbeen prepared, they can be placed in an
exIos ’ad"glp‘?’%ﬁf’i ate contai ner and | abeled for treatnment of an
i ndi cated condition, Such |abeling may include the
The pharmaapeutical compegidonsyutiligad inrihih myepionaaay %P Sfimigiptgred by any number
Pharmaceuti cal .c itio SUuj 0 j h :
of routes; SRR b Hor G BHRRT, ko P BRl " bl OlutiSfihilal "hira-ateial,
intracerebtdv@heituRAlys ai@rpertudaned iintrathew,f ecinireecramioulat, t dransdermal,
achi eve the intended pu‘;rﬁ?qse.. The lgeterrri nat | gn of an
subcutanegiy, dptapgatogeal einfrangsal enigraleRiceh Sublipgug; o5 Fylabmeps e
skilled in the art. For .any conpound, the
In additiohherpewtive algradiafts, cthesevphaimaesutiaal drenpesitiomatreay contain suitable

initiall iither .in cell .cul ture.assays, e.g., of,. -
pharmacepiegiy S IRaRIE | QREriess SOmBETIHE CKHBIILRS A i cybich facilitate

processin% Ve Sthe 'R OmpHRSE: infS Ré@PatioNs Vit Rhn MBed@tednBiariabéutically.
e used to determ ne the appropriate concentration

Further detailge@natechniguesefoo ffomatations ppd rideinistgiion 1Ay dentpupdrin the latest
.. n .t hen, used to t erm S out es
caion of SRS B SERGLT R PR RGPy

effective dose refers to that amount of active )
Pharmaceiitigp] sdimpasitigng &7 aipleadainistietion e by Aprugied using pharmaceutically

condi tiong J4h LC [ i Ci SRYinREation. Such
ssepab SO A TRSUPIRARE S RRRL RO o i i, s
carriers cagble &Yl phdfiBsceatica ddinsiiivms neenbealforanilated sis tabiets, asllhydragees,

cal cul ating the ED50 (the _dose therapeuticall .
capsules, Egpids.1gelfe SYTHDS SUHTES: SHEPCBBHH areci @ﬁ}lﬁgrfé£5§68tt%h‘§/ thg patient.

| ethal to 50% of the popul ation) statistics. The dose
Pharmaceglédl prefaritivns ot oral her epebd dotambd dlobeghi sombiaing active compounds

it e et St R S BASTE T BRI e i

to obtainS¥bid tor! éﬁﬁg% thesarauhbie JRsliLFRS AhebP @&, BddesTin@. Suitable
data obtained fromcell culture assays and ani nal

excipients intdiides cabehydsasel or oprpeinmiillatse suchr angegass, inelwdipg lagtose, sucrose,

.. chuman use. Th osage cagntai ned i.n such;c Lt
mannitol R SOEH B2 I PR i TRAG 8 P if SFp aas: buflldse, such o
methyl cERMBEN KyRkrb:8pogyl@tthly REILARS, tohesodium carboxymethylcellulose; gums,

including arabic and tragacanth; and proteins, such as gelatin and collagen. If desired,
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ED50 with little or no toxicity. The dosage varies
within this range dependi ng upon the dosage form
weepboyssds the sensitivity of the patient, andP€TeG2005/000429
route of adm nistration. The exact dosage will be
determned by the practitilener, in light of factors
related to the subject requiring treatnent. Dosage and
disintegrati®R@ Mo SIUHALZIAR Meftsadiaysbedaddedprsavh des she fdrassditked polyvinyl
. levels of the active noiety or to mai nt?l_n t he desired
pyrrolidongfagar; end pginie paid @hn st %SPO%eSuPI& respdipm3lERabunt
i nclude the severity of the disease state, the general
Dragee coRt@ahhy befusklian Sohjusiedon With aadmbleveragihgs, sacid ageodemirafed sugar
) the subject, tinme and frequency of adm istration, . ol eel
solutions, gvhigh caabi Het CORRYY SUuPe LINGN IWen EPYVIIRYEL A9y carbopol gel,

polyethylerréeg %%ggf Gndl/Br HGIAR iox i %’c Gdr JARNRT AFRCRHEHIE drganic solvents or

srtions ma;i/ e a tered every 3 to 4days, .
solvent migueey Dwpakuffsoor pignealsl may dpeadiied ctoothe tthidletsadrf diapéee cegiings for
~..clearance rate of .the particul.ar..forml ation. r nal
product idenidaROTA R ey e SN L Bt ool (00
my, up to a total dose of about 1 gram depending upon
Pharmacetticel propretiods wbinh nirs be asadomrallGirchisdequishdit capsylastmadg ofrgelatin,
dosages .and pet hods .of, deliyery i.s praovid LN . _
as well as pOTE QPP PEPTE HBGY 8Py 0% Frobali B BB po fpapubizo Push
fit capsuldsN@nEdntailRhiGe linGediohts PAReU dREBh dilldrhi@r fHindeks, asiple s latose or
the 1 nvention are used in pharmaceutical  preparations
starches, lubiicantediuch res falc prajrapeesinm | stegstte, fod, usiopplbyestabilizers. In soft
ol ypepti des er r al ' - BR 1RfuidsNSuch as £
cpsls, RGP A58l G- Ly KRR LSRGl ISRASD Bl
oils, liquidabpligsid g@lyeiBldneddycbbwithonméthiongstatiibizeane wi || be
known to those skilled in the art and include, for
XA Rl Gnlaiohs sl SGMistratibR iSR! ©BhAfalcl id s
Pharmaceugtbclay ﬁg&ulla ghgilﬁ%aglﬁﬁépﬁaé%%%g or 81. gaelnt nﬁa?tper al geg1 ie.c ' ac?ueou
solutions, [prefeibly &5 phiselagichlly cbmpatibl¢ SEffek:DsMD. by Hank§' sobdien, Ringer's
. or exanple, b etermned enpirically by conparin .
solution, phcplproURiSllyt BRAGed BBEr ABIEgR prIcaom RERRRPY By contain
substanceég;ﬁﬁct} MdiBReN@E RIRLRy dTS@RY ABpEREAY, i REK dsnsddifn carboxymethyl
anpl es section bel ow. As discussed in nore detaill
cellulose, Ivottotn], ohalekiramaddditomellyt cuspensions ofi e aqtiyargampounds may be
reater .potency. when adm nj.ster i ai: o hicl
pepard 3By SOLIRERST SPERBAE T S0P pmpt spyems or veictes
include it baRehichoReadshite ALCHT Symbkdtic ftty acidnestesbadhmentthyl oleate,
) _the invention the noieties of the invention are b 4 f
triglyceridggimpniliposeraes. dNprlipidy Pelycatingic &pype Palyraers yinay a5, be used for
i hRELAGR! R InC. bloRGhh Rt sEBYiz88 ts to increase
delivery. ?8{?0 %S’t g}p %\(:ég%ﬁrsgflnnrglf@.alsmuogﬁ%é E{élir en‘tsaodi lrzns ntoroa ertlhe .
the solubilitiughé edmphmdsandilldveforahe prlepatatiore nf highlyrapcdgrated solutions.
adm ni stered intravenously. Athirteenth aspect for a

; tein. of bRt nrbPBatk NG PRticalar barrier to be
For toPlc%rlng erila‘cr:galac‘??h%i1 nsotfdélgﬁ’l gérge?&tﬁtse é%c nd aspect 9of the
permeated RYERise®rn thevirinatatiof. Sheh tpenetas pae tgeoeralljieknown in the art.

i nvention, a . host cell of the fourth, aspec f e
The pharmafigatiea] GRMPAFaRY A BB i En P i CRapapecired iEe manner tha
is known! BB 14r0".o 2By ARtdnY T UBNOEntidnl bEkinD, arRp&IeIngOErdnbiting, dragee-
inventioén, a ?mdul ator (eg. an agoni st or antagoni st)

making, lofigathe, eelsifijing, ersppsolating, ¢Hieappinge ot lyephitigng psecepsss-
nmedi ci ne.

The pharmaceutical composition may be provided as a salt and can be formed with many acids,

including but not limited to, hydrochloric, sulfuric, acetic, lactic, tartaric, malic, and succinic
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A fourteenth aspect of the invention provides for the
use of a protein of the first aspect of the invention,
w@20aobsset aci d nol ecul e of the second aspect PET/BGE05/000429
i nvention, a vector of the third aspect of the
i nvention, or a host cel F3bf the fourth aspect of the
invention of the twelfth aspect of the invention in
acid. Salts RBnd"BHUBAGhE Esclibla iEERatRYr bther Yeetoa solsadatthare are the
As nentioned above and descri bed below in nore detail,
correspondidgiigt basedPrmh of ohanin to nmice was found to render
the m ce sluggi sh and having reduced nobility. )
After phaf¥§de@ititial @bdnpovitioh O HaveRicat pregared, thie chm\bentiaced imean appropriate
find utility as a sedatjve. Preferably,

§ th di canent
container i fahelod oA reABGH OB BRI FAPAHIRD, SyEh TaRETRE ga tnclude the
amount, fr%@lgeyﬁg,éanggﬂ?tﬁg’d ahdialsigSon. D fficult problens arise

e sensitivity of animals to stress

situations. For _ exanple, .dependent on ch fact.ors as .
Pharmacepicabgompouiisoiotiphlg rH&p‘l‘?&i it venyiont R sgmpis By fercin the
active inggéﬁién(?s Al ?drﬁ’%ngd & IHRGive ANSRATb dcRicvkaHE hhtehdedopiRpsse. The

ecause of their excitability. Losses can be even

determinagoraf &1 effdvtine thee id ivedlavitas thehdaphbitini efethesorrkdlpdtip theeart.

transported are great and which require several days
For any cggntp}@/ﬁg&s%lﬁftﬂ&aﬁé@m!l}e efitdtivet dRBRA e &fink@Ed Btially either in cell

eep and pigs which are in these tines .
culture astayanspoof edomestic gileat idanimahowslelsysusk as gricgirpts, rabbits, dogs, or
) Si.m | ar .observati.ons n .al so. he, ma B ]
pigs. An gL oGS REE0r By Rg) Ahr 6 GRSt E Lot P PR range and
route of a3 LARE. ShAPInFBRAGEPR tirtthen befustd ttdetediian assult dvses and routes
where they will be kept. States of excitenment and
for admingstygtiens i wewass associated therewith is probably al so
the reason for cannibalismin pigs which are kept in
A therapettiddilySeffdetit@ @bsefdiBlcsthatsiinbum of hotiwemgrrditnt athidheanmeivrates the
cause significant problens because of t

g eir .
symptompE doaBont yIIRGIPCUH WHHEH PHSSHIP: B8O dslegpingfdyy standard
pac L3001 5o S BSOS DR B EPaby cctin
the ED50R@ict doza tierhpyeutioalbestfectiae il 50%nd thé gepuletiom ar mRS0Athesdose lethal

to 50% G uPPRYSUGH FHRTICSALOHREY G SIHO0E. Wy e Hftcts is the
therapeutféﬁ.hgéxt, h8$1tQhn bBRxpRYLALE Gk [ADS0/BMBOGHES Fhafmaceutical compositions

pharmaceutical purposes it will be genenall¥ desire

which exhibitrlenga decrapeusib dhdiets are prefigrprsk: dhg dlafacobiniped frgmogelk wimre assays
. ohanj.n protejn..Wen usj i £t f tained

o a5 G5O QiR R, S R " dosage contane

in such c6RAPPAGOAS 18 PoefEABR WEhinG: fahige oDLieduletingn@ncéntrdiioas that includes the
- conprise one or nore additional .sedatives A%lfteenhlhd

ED50 withskydletor g toxisity-nlkendasage Yarissivadun dlis renge drpgndjpe gpon the dosage

el -1 j i i a
rom L0 Sl 10 bR 8B RER L, o

[ ti t f the third ; t .of th .
The exaclt Hg@g@ :'\Agﬁ :be gle‘;/?gélin%rgéq?q th%preapﬂggngeéull%tslfg’ggﬁ gaé:ltoréff‘el?tﬁ% to the subject

iring 10 PLARLRRESH 6l asRIRPE biiiOtutfifiEnt levels of the
requmngtt\?\%alﬂp{ﬂ]ﬁ' gbsopsﬁ%t&gf t ﬁem?r%@%ﬂnti o%(ﬁi n thei)manuf ailc.tlurré of .
active méletyautitc ambnthinfthe desiedteffiogt. Bactersrwiioly inwar| begakan istnacgpunt include

afflicti.on. As described bel o ohani y act .
the severy 5 e e Do W potienEy Eiech BRfePrlety, and gender of
the subject, time and frequency of administration, drug combination(s), reaction sensitivities, and

response to therapy. Long-acting pharmaceutical compositions may be administered every 3 to 4
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hypol oconoti on. These functi ons of ohanin may nmake it
useful in the treatnent of neurol ogical or nuscul ar
w@bdociocsss ons. Exanpl es of such di sorders whi cPCTY8§2005/000429
usefully be treated in accordance with the present
i nvention include Parkins®@ds di sease, Huntingdon's
Chorea, Epilepsy, bladder spasm akat hesi a,
days, eveyt Belt, RIbitveclils eRpendiAFDAShE hallifotand pibacaricatrateadf the particular
_sclerosis, bipolar disorder, catatonia, cerebral
formulatiofeopl asms, dementia, depression, diabetic neuropat hy,
Down' s syndrone, tardive dyskinesia, dystonias,
Normal d@@igb _&mlsyms leytxiang froni sbouki fe._e abﬁgetp 1065000 ey ap ea tcquaioh@' of about 1
mul ti ple sclerosis,.  neurqfibromat osi s, paranoi,.
gram, deprndingoypan thy, sewe r(&eﬁg@lfh%{?ﬁlapgﬁg}dsa&‘&%ag dpnhpatfiryar dpgpees and
methods %Qtéﬁ@érg ?ﬁ' ;?ro@id%& il e 1itd B RO LB SNerdl1P U RIS B ctRI R8s in the art.
ave applications in other fields where trenor or
nmuscl e spasm_jis present or i.s manifested - such a .
Where then eghbrmiies! St s, Begc 9F e SHAEHOR Afec Pé%ﬁ@%sps*@mé?ceuma‘
preparatidis i hRARR RS He QsirhbR th W& Hids® BoRHEpH des wird Bl N9 feralgesic
of sedating an aninmal conprising adm nisteri n?. a
function @f theeiaturelly tokeurfing qrolypeptides hds bdga redwaedt ¢roabolighed. Methods for

achievinginﬁll]!\%!e%%h%oa‘ﬂ ge %&%?éeﬁ@%{s%tgﬁflﬁﬁ sugi qg% Bgiﬁ%gincﬁ{ﬁig,t |f‘oer example, site
directed mOM@HdsRN Todddi@slin€ &f b ilyfdchtdé euliiblis asueed odfabkdi hyperalgesic

. invention or a (ghar maceut i cal conposition of the ..
properties Vietafvis obaniie (SEQADING- Dnihéseane foriegample, hnApigrmingd empirically by

. e S - 1 nyenti ' t
compara SKETHEEPL 0 BSAERy S AN, BF RS A 80 s o
describeddh SiedSengdeqsetsombeladni ni stering to the patient a

protein of the first aspect of the invention, a
i ! b u el GoReE R BcIA6R SfehnitRfanttf @reater pot

As d1scu§|§%{f/ élﬁltnlfo 5%?1%%11\%3:&?‘8? B%fn%ﬁ healg t ﬂ?‘r dw;s pect Fc%mt r?é’ lj‘%rea o poteney
when adiministetddorvia dntracénetsbvargtiulaf ibjhetidnowst hppespécto dhtrapesitoneally.

. invention. An eighteenth, aspect. of .the inventj . .
Accordinglio i soris GEPGHERTY Soros U cBipRIciTRg & pPraysption are
administePdd SR& L 1th e ASPEES syRfent BE vidmaAtdr&itovatEl@l &NiBjeéBon and may be

conposi fion includes conpositions which are used for | )
formulatedercsonditiglyl dh emsthep embedimesnt Phéhecionpinnt the meoieifies pE the invention
i ght eent h of the invention may, for exanple,
may be a(frfl%lésttelf?‘lﬁ]fqtrtasgé)ogl%’fyUse agai nst potential or actual
personal attackers and nmade be used by nenbers of the
A thirteergh stteet 19F aiprotpiavf g Brst asmspitof therinyentipn, anuelpis acid molecule of the

I -t | Ve i y .
R R
fourth aspeetiofitha howeativh enemntibedpbfuhewiphtii aspatt afalxpinseiticn an ahtivenom of
the invention_ are di sﬁfussed. I n one enbodi nt. of the

h
the tenth asngei ol &bt VRTINS £ RAIU{AHRr (CRAREPBIL O aALOBIRHIY Rg PJRvangh aspect
o the invBA@N] fsd A hbificiher m of a spray for 1eady

mnistration to attackers etc. Persons skilled in
the art will .be able tq.deyise fornulatians ich are
A fourtequi gyegt oY iBGOaH Profiehior dae g%m? 2 RS 05_3@% B appegt of the
invention| mudR% A5d IndlEEHOD Ve SRBRP2bdcPBf WMeShSertion! & ek bEehe third
to quickly disable the attacker.
aspect of the invention, or a host cell of the fourth aspect of the invention of the twelfth aspect of

the invention in the manufacture of a medicament for use as a sedative.

As mentioned above and described below in more detail, administration of ohanin to mice was
found to render the mice sluggish and having reduced mobility. Accordingly, various moieties of

the invention may find utility as a sedative.
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Both the ability of ohanin to induce pain and reduced
mobility nmake it useful for defensive purposes.
wOmenwsse; as descri bed bel ow mice admi ni st er ePICDRGHIOF000429
recovered with no obvious signs of paralysis or of
henorrhage or necrosis inr3%he brains. Accordingly, the
ef fects of ohanin appear to be reversible and as such
Preferably BiCmbbicRAEH i§ Yhrideiitifd! WaAhloddedf Rirfiblk 3tt0RS pfed) cattle, humans
bersonél safety and | aw enforcenent. Wi | st the L
and horses. iifirultgmoblams erisceacaaderofifhe sensithaarpigaiagls frefrgss situations. For

el ation to rticul.ar . W\ | :

cxample, SR SRR e ORRSHTh By Sl e wp o
5% pigs dRPRInhgaenapdrytol sPrughtee hoasp detmsedf their eixoivabilityohosagican be even

the description should be conét rued acgor di ngly. "I'xgg .
greater wiwmathei distangos tvHuchH paisaht negdl, ihbe rRnsRorte é’ﬁeplgEf‘sg?,t apyh vguch require

ot her.w indi . ' i 28 i hich .
vt aofh BEILEE U P aRR)Loabel S s uil i yichae
these timds@ehBsdragovehieht distenas thlyi sea bh eirsKiniilar obsarvasoas wen kisp e made

in the art, .Such techni ques.are.expl ai ned.full LN
with chicetp graalgp birdi o pypERI P pis FarctRuf s PR % lilppified over
long distatxbgs fOlhow ARG wiRBENRBK Jrhks odleatitéhéiand agressiveness associated
abo

ratory Minual, Third Edition (2000) and subsequent
therewith asliprotmbly. alEXANPESIEKPRRNVBRITR mmﬁt avatkept by gtalls. Larger

. L hilized ki b d [ . -
i, RSN 508 ST SRR s o o

only whetY 83@iPoftb@Bet%aldndhdn Beig Midfedgsriok bo whkly being ewvidhyed Dr
Bryan G Fry from Departnent of Biol ogical Sciences,

tional University of. $i S T :

ro e i AL M R S PSRN s ARRP T and i,
calm statddi df eREI€ e th 46@pd situatiors) hahesntdatriadsed withl sedathesi cal s

and reagents were purchased from Sigma (St. Louis, MO

.US ith t c [’ h NGy ical
s mentigigh aiele” o BECEBIAAQ, & wlcM BN PUE plbY S B pharmaceutic
purposes RuwE1 6 gaiicgalysdesibadicarediiap anybolishalye hyjerilgesiEdffests of the ohanin

. Degradation N-term nal sequencing (Applied Biosystem

protein. Foster City, CA, USA), acetonitrile (Merck KG&A,

Dar mst adt, Germany), Luria Bertani broth and agar were
When ushnlf ahasaciefiesonf GhaBlifdgamion( by \sedmiveGAtheUsigrmagentical compositions

.. SDS- PAGE. gel st apdar ds éPr est ai ned (gir.tcl)andal [B0H8es

comprisingriie ppreties gy AT QRSP QBF §F BT pi e BFestar ned

dual - col or standard) were purchased from Bi o- Rad
A fifteenttahepeat of thesingégionprevideCLor SAle ofwppiotii o dhe-firs ggpect of the

] . (1e/60) and nRPC C2/C18 (1 O.m 12 . 0 .
invention 3| RS G SRBTLT™ 0T PO AP 5, FRich, S20ecBPof the thi
aspect ofl tIRRA M RionSHedeNdell HPthUfuttras dfSheniBeatién, loma yhdrnthceutical

and RP-Jupiter C18 (10 m 300 Al Om x 250 mgl . f
compositil fiise twerlfih mapech £f dhe fiRyFATPReiROhE TBRYAGITER 8 Medicament for

. USA). Nickel - A rose was purchased from Q agen
treating l?glﬁialé?f?sc%an@gcyo& All the oligonucl eotides were
purchased from Bi oBasi ¢, (Shanghai, China) and 1st BascF.
As desciipesl belosh, ¢hgning:syr 29t dipgeslyi pythe central nervous system an induces
hypolocomotion. These functions of ohanin may make it useful in the treatment of neurological
or muscular afflications. Examples of such disorders which may usefully be treated in
accordance with the present invention include Parkinsons disease, Huntingdon's Chorea,
Epilepsy, bladder spasm, akathesia, Alzheimer's disease, amnesia, amyotrophic lateral sclerosis,
bipolar disorder, catatonia, cerebral neoplasms, dementia, depression, diabetic neuropathy,

Down's syndrome, tardive dyskinesia, dystonias, epilepsy, Huntington's disease, peripheral
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Taq pol ynerase, dNTP mix and | adders (50 bp, 100 bp
and 1 Kb Plus) were purchased from G BCO BRL(r)

w@ gawloetsasl, CA, USA). All restriction endonucl PeE862005/000429
used were obtained from New Engl and Bi ol abs(r)
(Beverly, MA, USA) and peEMr-easy vector was obtai ned
from Pronega (Madi son, W, USA). RNeasy(r) Mni Kkit,

neuropathy3 rﬁ&iﬁb(er Jc1&o88t ﬂemr(ﬂ'ﬂyraﬁaokist parghdlr pz’,;(ch()d’dls,np(pathﬂnpdtlct peuralgia,

AEX || Cel Extraction kit and Ssu
schizophropi; anch Gpwnse e d1spidgim 1 FERAIGREERLI Irﬂe%%f b m@fﬁms in other
ﬁqgﬁ‘ is bihf G tphRifekiell -Wash Qéifn@&ﬁﬁﬁﬁce asthma,
fields whe romgon?i% tabor a ?%l es | nc. Sal o Alto, CA USA).
brochial spABins,HfRt-Sdfighs eBi.gDye(t m) Ter m nat or Cycl e Sequenci ng
Ready Reaction Kit (ver 3.0) was purchased from PE
A smteen@fo Béq[e B tﬁé yiﬁ{/@rﬁoﬁ F}}ﬁ%@ﬁés @ tethddPof deddting\bh eniMElS comprising
Q system (Ml lipore, Billerica
admmlsterhi‘g a piﬁﬁ)m OAtherﬁIiStsasﬁw’cS)ﬁ thagl mNemlqma@uﬁietceacechmo egu@)of’ the second
were used for the_.an r nt. 0
spetof Uginesiee et L 0B SR ATB0 iR of e ot
aspect of tH8 ‘i‘ﬁi}ehﬂgn dHa 'pﬁﬂnﬁ@aﬁiéhpé(ﬂﬁpd‘sitﬂﬂi &fSthe mveldthvsspet of the 1nvent10n to
acclimatized to the Laboratory Ani mal Hol di ng Center
the animaland | aboratory surroundings for 3 days and at least 1
h prior to experinents, respectively. Animals were
A seventegrﬁﬁtaslbhrég 8f thstianahéiod p esyidistal methowiol rehibaga ()htmm wiithtzeheurological
di et) and water avallable ad |ib. The

or musculirodiseage 40rpém51%g‘émmﬁteémg itgtbe pEHE 8 PYQ?FTIIP g?gﬁ'ﬁ? $ityaspect of the
invention raeﬁg(%lélc da% CF%PI% Oko? Ig%e‘ﬁﬁ e%ée&%fﬂhe E}ﬁve%aoﬁ) G 28do086f e third

avi experi ment’s were
aspect of A€ i vehtieg cb@thu@tfn&ll% ti(fohrth @spk8t Gfthh invEatibnt est group
consisted of at least 7 mce and each nouse was used
i Y B P ELs £APRRLIVEBSRpYEHsh EstiEhEE protein of
Anelghtegrgé ¥ ?%f ‘%“éﬁ%’g Pﬁes Set by tlhe Lagor atory Ani r&gl P
1heﬁmtm@@ﬂkﬁhh@ﬁn®hﬁnﬁbt|onal Uni versity of Singapore

(adapted from Howard-Jones (10)). Liquid
A defens&g 8@&9&5?&?& %%%mﬁ@ﬁﬁ&ﬁs‘)%fchyaré St dVBr ksohhN@efeier furposes.

crude venom (60 ng) was dissolved_in
The comp?.‘)@xtlmhs of thMeightc@nﬁmsecCﬂméﬂm mveuiie mey.fon egmples find utility for use

tion onto an I
egainst pUEAIRY P ASLEPF TR B2pRo CUR peorre T HERbeSA T public or in
law enfor@&héht. &t t@akad the f&nﬁﬂﬁti@nnoﬁhﬁfﬁieféiﬁi\&mo%ﬁi}o%ﬁ{bnh@fw N&hteenth
system nmass spectroneter (Thornton, Canada

aspect of Hiednuensionegiidangs By s folndalovs é‘éher“gl'f@cﬁhéﬁ”flg‘iﬁfm@g chfppoSitions of
themventg n%% Sgé'ilcetonltrl le) in 0.1 %TFA at a flow rate
PN, ESI/ VB (El ectrospray mass spectrun) data

was acquired in positive ion_node with an or.ifice

In one enﬁ@dgn@ntalf tlast eigltesath ReRect Wem%efﬁ'é’éd'ﬁ‘é§ogﬂ?r°§15f’ﬂ igyprgvided in the
/ nd as nebul i zer gas

form Ofava {aﬁfénfe%’ %%r?@%gg{ ?rptoﬁdt&?ﬂfggépy Ful | scan data was

acq U|red over the ion range from 500 t OOO n

Persons s;l,ql@qgi i the agf will be Bhle t,gaqleénﬁr tquﬁs chy ares 15 aésorbed and
which, a%"s{l '\J}}%] 'bg s?ﬁtalﬁ ggé) 44 %V\ﬂe?@ﬁsli\y@ﬁ@mf)gs%&i 'Ovhaeﬂﬁ ris desired to

ornton, I'solation and purification
quickly disable the attacker.

‘Both the ability of ohanin to induce pain and reduced mobility make it useful for defensive

purposes. Moreover, as described below mice administered ohanin recovered with no obvious
signs of paralysis or of hemorrhage or necrosis in the brains. Accordingly, the effects of ohanin
appear to be reversible and as such make it particularly suitable in formulations for personal

safety and law enforcement.
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Lyophili zed crude venom (several batches of 200 ng
each) was dissolved in 2 ml of MIIiQ water and | oaded
wW@ni0e/06863uper dex 30 col unm pre-equilibrated w PET/SG2008/H00429
of Tris-HCO (pH 7.4). The proteins were eluted with 50
mM of Tris-HO (pH 7.4) a>-a flowrate of 1 m/nin on
a FPLC(Fast Protein Liquid Chronmatography system
Whilst theAfRgnsioa haPhaceredin placklp peaml descriwedanglatibn o paumoehau asmnts of the

was nonitored,_at 28Q n The fraction of r
invention hnSKIIPGEAGER W1 EPPAFFAP Lt i sommigpith 0 ApplyRapATE o Bk aspects
on V| si on
o the by B B8 S Mt ebrfa) O, 15703
USA). The bound proteins were eluted using a |inear
The practﬁgaogL @? / r9§‘en§ RGN Wit Qnéloyﬁ’ WhRs{ ¥ihérwak iAdikhtedy édtventional

mn over an hour rotein elution was
techniquedTof iotecelir dtiol2gQ mmrabldlogj[,SarrdTrec?ﬁmé)lrppbmﬂfh teghnology which are

fi . .
witin e GUERER b b bl TSt UMb Bt o e
Examples LdfotEQﬂsl fof e&')nﬁﬂgltl@ﬁrlhf:luﬁéi tRE @61@bWingf Slaﬁhbﬁf(ﬁSMcﬂmlar Cloning; A
reduced and pyridyl et hyl ated using the procedure
Laboratoryl deonalb Ebird Edition(2000)#nd sphssgeqnd 6819995 ng) was
di ssolved in 500 m of denaturant buffer (6 M GdnC
ani di ne hydrochloride), 50 mM Tris-HO, 1nmM EDTA pH
EXAMPIE}E% After the addltlon of 10 m of b-Me
1((@]\?19 £ GER the m xture was incubated at 37
EXPERI 4 Sﬁ% under vacuum Subsequently, 20 m of
4-vinyl pyridine was added to the m xture and kept at
Materials; oom t enperature (~25 0C) for another 2 h under
vacuum The reduced and pyridyl ethyl ated protein was
Lyophilizéd &dgdccdmi crate REnarRRGsCRtaned sfrmn VT (&nogp lnden Persada (Jakarta,

rdncsof e O B LSy PO B 5569 o

DepartmeR{ &tfﬁbﬁgldA@S&eﬂe'dtlﬂéhdiﬁl Odivarsitly b€ Sing@p ] Si’mtgalﬁlfre Blheflands and
% TFA (v/v) at a flow rate of

liver werech@en amniediately Pt baer mitsoaseiosd kapisnmbhi ¢ 89‘%“3351 égqéﬁ?fﬁﬁcals and
reagents wer? Pﬁ&?e{éﬁ]f}‘oﬁf éYOéH?& gfteﬁj)lﬁg‘\'ﬁ L@A%%&H gfé &Ee tlon of the following:

Lys C en pept I dase and
Lys-C enﬂdpépﬁde&e w@d erypeif Wémephralﬁas&l? i@ Méako2Burk. ClRrmuitals (O¢ak80 Japan),

* rcgens QR B e o T B 0551 15 . oA

USA), acg?ﬁﬁﬁl%sgﬂ eitBIeGaAd el rakiadt, "RrinnPf IhirOBEMd)broth and agar were

em cal cl eavage Digestion of reduced and
purchasedofroindy. Bé@ggnm(kvjinp,r GAeUﬁAWandq SR ©Faggl gtandards (Prestained broad

f I
range SDE‘@%’GE %ng?r )anmelﬁﬁg%]% i )Prres ng aﬁeﬁ act%gg i o%ﬂﬂ wele gurchased
from BIOO% =B Ph&siories %}P&éﬁiesf QAT GSAS. dSlh;ﬁ:r@engQSHﬂdéida{lm and pRPC
en frozen at - éubsequentl y, under vacuum the

C2/C18 (!/(i) gl 1204 t hawed )étl Of)amm) talmpes atens ebtaingd tfh)@m Ageeashagh Pharmacia
. The vial was then heated at Cf

(Uppseia, aawcm)j Re et C1.(3 BOMUAripamat b3 CrrSgt RE-TBieaE TS (10 1 300

t -

A 10 mm enzy nlgmfrgc gﬂ%ﬂ qgéryf)%r ?ﬁ%td 55 %@H&ﬁé{&qmﬁaﬁ&t A, m,%A) Nickel

emn ca estions were fracti onated
NTA agauissk vgas purchased from Qiagen GmbH (Hilden, Germany). All the oligonucleotides

were purchased from BioBasic (Shanghai, China) and 1* Base Pte. Ltd. (Singapore). Platinum
Taq polymerase, dNTP mix and ladders (50 bp, 100 bp and 1 Kb Plus) were purchased from
GIBCO BRL® (Carlsbad, CA, USA). All restriction endonucleases used were obtained from
New England Biolabs® (Beverly, MA, USA) and pGEMT-easy vector was obtained from
Promega (Madison, WI, USA). RNeasy® Mini kit, QIAGEN® OneStep RT-PCR kit, QIAprep®
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RP- nRPC C2/ C18 anal ytical col umm on SMART Workstati on
(Amer sham Phar maci a, Uppsal a, Sweden) using a |inear

w@re@dioesses of 80 % ACN in 0.1 % of TFA (v/v) OVRPCT/862005/000429
hour. The elution of peptides was nonitored at 215 nm
and 280 nm El ectrospray-3®ni zati on- Mass Spectronetry
(ESI/MS) ESI/MS was used to determ ne the precise

Miniprep lgﬁzﬁ‘;ﬁ%)f‘ﬂ Sféég %&égi%@h%%dcﬂﬁ\!e% %ﬁg%etl@tew&%_tﬂuY&alﬁicpﬁsﬂnrQiagen

pep racti ons were direct
GmbH (HilaEe CGashany). GMAR TR r RAGEELDRA SonglificaRbB00t 1@s BtdBsed from

o SR STATEES, FERE TPy LB s IR0 Sy v
Sequencin qtg%a}fg Rf'e%&ﬂﬁpkﬁt\’@/k%’ 3.0\ Ji4sOSIRBhadE® ﬁ‘é‘ﬁ?@EaAf)ﬁl%d Bid3y§tasm (Foster

llow rate of 0.6 1/ mn and as nebullzer gas
City, CA, WiSA). Wafer eas puefisbwith agMdiQsygemdMillipeee, %E@%&A, USA).
determined by direct injection at a flowrate of 50
Animals M/ mMn using the LC1OAD Shimadzu Liquid
Chr omat ogr aphy punp as sol vent delivery system (40 %

. ACNin 0.1 %T . BioWMyltiview sqftware us
Swis albignap)g il et ShSTURE L R A HCE EBEt Pl Yk thgeduce the
impact cah?etrd%}n ahvitHeang | Agnd¥st Sldnhdidling QL Wehgviofal tshelies, mice were

native and digested peptides were performed by
acclimatizad tto et baboEdomynAviawpl dtriding {Caper mgd Jalmapteny syrrepmdings for 3 days

od B tom 494 i o T
and at 1eo§3Eh BFC B RBH S “a b B8R IR i concitions
with food a\lﬁui“dpl@fe@l ¥igd _ranld Imiee_rgﬁaimﬁ 'uzézg. Pli¢-hrimialsoware ihdusadet per cage in a
then sequenti a | denti Tl | t oES Iye .
figh-contislaranod ook Dby cbrcvtiet Fohiyo TARBRCH: 25 ECHRERD % etve

humidity. VRl tﬂ)?ﬁieﬁlutrglr e%eﬁhféh& FEFD ggrﬁirﬁéai%ﬂve-%eo%f% W {NDEL &hch test
via /. p. (1ntraperitoneal) route was 200 nml and the .
group cofigt®iofi andsastli s sukw enidi eachamense Wae used conly once. All the animal

experimelyh MR BHSGPHBE h EUUPS o 6D B Al Conte of the

National URNESRY oPSidedpoPe (Rikped o Powhfl-Uneg(m)ysing a 10 m
[uer-tip Ham'lton mcrosyringe with a nodified needl e

Liquia ok RS RLE S b R PR BT

in ACSF (artificial cerebrosELnal fluid). The needle i
Lyophilizedsrudetanea G0 )t walr dissdlyedrhe2@ vd wd MdhQnivater hefosm loading via

. _.met hods wer sed f the | oconotor agLi Vi .an t

direct iy Fo RN Er O DGR oare By B G oRefvn TEA

(triﬂuoroé&%}ﬁck i M?C&@%}k&d th a PdkR-ElaRr $&6x APIBOSESCHISMS system mass
ng/ Kg, ng

g and 10 no/kg (n= 2). After injection, o
spectromde@hourter, Ganada)y B¢ omde srxurewas elatedaising @ ippa ggadient of 80 %

very 15 n.n fog tQ 64h. [ S re fd fi
ooy Aol B L 388l AT URPESTRI Pleipry mass
spectrum @42 WAL Qquted i/ #\(}g&‘ti\l&@ﬁ RRjdRrwidCad vifict RkertRPoNBE Y. Wittogen was
nmeasur ed qby an -ASA activity nonitoring system ]
used as curtain gas with a flow rate of 0.6 I/min and as nebulizer gas with a pressure setting of
100 psi. Full scan data was acquired over the ion range from 500 to 3000 m/z with step size of
0.1 Da. Data processing was performed with the aid of BioMultiview software (Perkin Elmer

Sciex, Thornton, Canada).
Isolation and purification

Lyophilized crude venom (several batches of 200 mg each) was dissolved in 2 ml of MilliQ
water and loaded onto a Superdex 30 column pre-equilibrated with 50 mM of Tris-HCI (pH 7.4).
The proteins were eluted with 50 mM of Tris-HCI (pH 7.4) at a flow rate of 1 ml/min on a FPLC
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(Neur osci ence, Inc., Tokyo, Japan), which is conposed

of an infrared ray sensor, a signal anplification
w@eoee862nd a control circuit. Myvenment of thECTYSGE05/000429

was detected by the infrared ray sensor on the basis

of released infrared rays3fassociated with their

tenperature. Each nouse was renoved fromits hone cage

(Fast Prot@ﬁ 11&1\9& E2lorhAGgrapletalsteyn,i Amarshag é’h@ﬁﬂac&mUpp&a’ia,cSlwe(de&m Protein
th an_8-channel infrared ray sensors pl a%fﬂ Xﬁ;_J e

elution quﬁéowggé% at 34{bnmadhe faRten AEHISEH B thep é?%ﬁeﬂc? ap RE-Jup

C18 semlaj?%?ayfﬁfveo&lﬁr&? éllnﬂglrated'\@/ﬁtﬂro 20k 1 M4 YvRY oﬁ' VﬁlonaWdiﬁét&tlon (PE

separ at cages was rreasured si fmul t aneousl Y.
Apphed Bibdysteny, eIFXBtHrihqf @A dUSKgn dhe dfouad grrpismsnwere Qlé'?eé using a linear

gt S B2 WSLEEL U RGP o P

clution wadin®ak&Ed Bt 080 nkhEhPEt3 MENahe @btelh6f BikreAlwasidsntified by mass
assessed by performng a pre-run experinment. Animals
determinatise {esanbedieloydbsequent experinent had a ni ni mum of
450 counts and a nmaxi mum of 850 counts over the first

Reducti EQ AR rRividdd@aiiée- run experiment. Active nmice were
eauetio nnpgfdm]iymis?iﬁered with the protein and placed in the

ot B S RS UL T i v

procedurcactf%|sJ:r‘i?l%tc:l‘%grlieE1 (9, PRoRid (308 1R s HREoISEd SI)OVMItdf denaturant buffer (6
conput er-linked anal yzi ng system (AB System 24A

M GdnClN6uamidime dryd®chlpride), SO mM drisdaghd)mM-EBPTAI pH & %séﬁ?r the addition
h t
of 10 il f %Mﬁﬁgﬁﬁ%ﬁﬁéﬂ%@aﬁ& it gt Bebdied 20y B2 wder yacwum.

WO 4 d3y CoPridi Wa:@&ideﬂl t8ktke AiPRafedindkepBat @om temperature
Subsequeg{eﬂé’l \NOOdenngXI \}\ﬁlt h smooth nmetal surf acep?S cmx 15

(~25 °C) €on n%maem@sh heddrecicusnnfha redaced abhpiridetliglatedoprotgimas loaded
Canbri

e . GE B A W ST FEA 80 Ao
Workstat@lnetﬁﬁmér&ahhﬁhﬂngaa V@ﬁﬂ’éalat shictigl), ShOvethdi6tefs wéie eluted using a

OW Ng responses:.” | unpi ng, I|ck| ng or stanping of a
linear grddidio.of 89 WeACNi inedil By ToK¥/e) ana fidxc Bonaf @09 1d/minTiver an hour.

hot pl ate assay s carri out 15 mn after drug
PrOtelne]@&ﬁ?ﬁW%Wt@@Hab&%m dafg v. routes. Analysis

of results and statistics Changes in | oconotor
Enzymatic€tleavdgy were anal yzed by two-way ANOVA with repeated
nmeasures. Hyperal gesic effect induced by ohani n was

Dlgestlorggf‘%y&cﬁqﬁﬂﬁwg &Qn"Wh A NGV ARSIV Bsih GbdrowWedormed at

YSI'S W t Bonf erronl correction.
37 °C forS!(Hh i Brbietral 1581 @) wfak disscleedvirs 15 gl chtresimatie digssidorobutter (50 mM

n, assenbl and cloning of the syntheti g¢
Tris-HCIF M raon g PRV heth 7c5>gaéﬁep Blsftss PSR PoBERIS ALY ).
assenbled fromtwo fragnents and each fragnent was
Chemical @ravagict ed from two overl apping ol i gonucl eoti des,

rang| ng from96 bp to 117 bp, respectively with an

1@hylatedl BRtERAT WA Fortié Nadi@r cific) was
DlgCSth% %%@e %‘[n ?&r?c!}' pr%rmt eBspeCI fi'c anneal | ng. @X%mr

performedl a HescriBed\by TEaEE CEROBIRTIFCAIO pg of pyridylethylated protein was dissolved
in 2 % of formic acid in a glass vial and then frozen at -30 °C. Subsequently, under vacuum, the
vial was thawed at room temperature and then sealed off. The vial was then heated at 108 °C for

2 h and allowed to cool to room temperature.

Separation of digested peptides
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GGCTAGCCCGECCGEEGET AACT GGCAGAAAGCGGACGT CACCTTCGATAGCAACAC
CG CGTTCGAAAGCCTGGTGGTGAGCCCGGACG- 3') and prinmer 2 (5

WO 7606068625 PCT/SG2005/000429

CCCCGEEECTGCCT AGGACGCA(IBG(%T CGAGGAGAAGCGT TCCGEEECTATCCGG
CA - -

CACCTTTCGGCACACCAACGT TTTCCACGGT TTTTTTGI CCGGGCTCACCACCA
The peptidEaEFheRityd behetiutednrympicat ehantealfdigestions wgieelictionated usng

Rp-uRPC Bol6Bomelairerestisnt e MARAN SR af PBAmS RN R A=l

Sweden) u%%&&i]n&%g%%m of 80% ACN in 0.1 % of TFA (v/v) over an hour. The elution

GCGTGAA AAGGGITAC- S

of peptides Wasanehifuredrar2 14 rpd and 280 nm.

- GACTAGTAAGCT TGCGGCCGCCTACAGCCACCACAGACCTTTCTGCCA

e -ﬁ@&;@é@@%{;ﬁ@]’;ﬁﬁ@mﬁ TACGCTTCACGCT- 3')

EleCtmsPr\%grEe uséél;l—t o prepare thé second fragnent. Nucl eoti des

under]ined were the flankin e nece :
ESIMS whe86d 19 RGRTSIE dhe PR REre 200 WHBRra 0D o gy R (o the native
protein and PP%?ﬁgﬁtﬁeWL@ﬁa@icfnb Rdre 8@6wIgTihjeatet Gitoakie PerBinkElmer Sciex

I num Taq pol ynerase, 0.2 mM dNIP mi x and O. Z&igig/l d i
API300 LOMNSRMS system massagpecitmeter okhopafony Canagph Igpspravs oBLice GRd rng

condj t.i f : 3 LedlasBuRa th
vlages EFELA GO D 1S40 gy RPN SRl Tt o
B o
g S We i ges Wi ] [ .
determined by direeti injectien A 80Wéﬁ@t(ﬁ 5§yh4ffﬂ’é‘t ‘?Séngg@ﬁ é%q%-ﬁgg ngmagzu Liquid
| igation product i(Rb 9y, - QR Y, TEAH OB tiview
Chromatography, Ruug s g‘feé%\é@ivﬁ%g%r?%‘ééﬂ i%%@gﬁanﬁsn Thet)3619 bp e
software i Ris&Blol dhaep and dagaesiutevhs ratombbsspdiigest ed by
restriction endonucl eases BanH and Not! for cloning
ot i nto theee>c(pressi on vector. VectorM (a nodified
Amino teryping] scducp DET32A) was used to express the synthetic
ohanin in E. coli BL21/DE3 strain. The sub-clonin
N-terminat sespuereing phthenalixg ﬁ%éﬁ%ﬁﬁ%f)eﬂ@ﬁ Wﬁ%ﬁ’%ﬁ’éﬁ’nﬁg %@5 ﬁ%‘i"gﬁ‘e fFdman

.degradaﬁog&bs?ng;gP%%?ﬂ-gh{sl?rn}éﬂgiegg?ig{}éte% 464 PhiB&d-liqii@phase protein sequencer

har bori ng vector M ohani n, )
(Procise) Wath drnogdinat B85 A RITEl-drBinmentidienaprerail he Wgrivggodng) H-agno acids

anpi ¢cjl1.i,n). i ncubated at 37 O0C and. 2 I,
e s BB ok PG e Br B BB e T fancd
chromato%ﬁﬁu um containing 100 ng/m of Anmp at 1:50 dil ution.
a

gain, the bacterial culture was incubated at 37 0C

and 20Q rpm.until. the culture reached an A600
Methods §qr-protein agguBIsiralion | sopr opyl -

b- D-t hi ogal act opyranosi de (I PTG was then added to a )
The volurhé irgéctabmmenp.r Gitrapariohed) outdiven20hplianl the eraigipresdisglved in

and was further incubated. at 16 0C and. 200 rpm f
water. THR Ibef br @ntFAsercBERSEBFIC RaiSCHER VES TR B YRS Ofch Pﬂg‘“"ugh 2

tored, at 1 used. : . .
o Y5563 SE Bt B8, Pt i 5 s i

microsyﬁ%éswﬁﬂ@ﬁn()&iﬁ@ﬂ weedloseaylo mubfiat @ mol e tyd @piodehaakull (13). The
_~ electrophoresis) according to the r[eajtcho of .L gg‘n'ﬁw The needle

protein fqrii5y. wshiegtion v £lssplvadily %%ﬁ (artgiak g 08315%? 38thg

was rotattg% %quvitTéé%%%?g’gﬁ%@% LAY Lt dRWede f1ed For Eenlocomotor

activity and hot plate experiments.

In vive toxicity test
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final concentration of 0.5 ng/m |ysozyne at 4 OC for
15 min followed by mld sonication (six 1 mn bursts)
Wmizaoh/oemtwuate cooling in lysis buffer (10 mM BET/SGHG5/P00429
5 MM b-ME pH 8.0). After centrlfugatlon at 16,000 rpm
the pellet containing the 39-ncl usi on bodi es and cel |
debris was col |l ected and resuspended i n binding buffer
Native prdﬂeﬁﬁl &fas ﬁg&&édu‘ iz0 glto mlnﬂnmae(m sloges df10Gdm@lkg, 10ng/kg and 10 mg/kg (n=
ﬁ? Purificati ref% ng 0 6
2). After lﬁlﬁﬁtl%‘b é%‘%ﬂé{g‘ga‘o?bstah"@“f’ﬁ%?fb °IP5E YH® ﬁﬁ?r‘% S8 I piin for up
h. Ammalg{véﬁz%laéﬁﬁ&ﬂ a%kr 2R 2REpbRIm¥RIn BkdRitBEod Waspertdrhiea. f or
east 4 at 4 0C using binding buffer under
denat uring conditions. Cell debris that could not be
Locomotaxjacl¥}ty ed by bi ndi ng buffer was removed by
centrifugation. The supernatant was | oaded into a
Locomoto€ hlatlqu oRithé\Trice esasn meesuredh byr @ dfuASObrastisdy ineitoring system

s 0 P e Y PSSRy 4 ik o o

amphﬁcatY@ischfcﬁﬁ a%ﬂtaeéb‘}itl\b‘? lcYrctis| Mevaash JIubd aficd #s ﬂMel:iMD by the infrared
(I'm dazol e), M GdnCl, 10 nmM Tri s- HO 5rr1\/|b|\/E|?3
ray sensoigor0dhe habie of @dﬁ@ﬁeérlaﬁ@ﬁeﬂ rowssaseoqiated) Wiy their ieAPSFaRe. Each mouse

v o 05 oL AR 40 RN B 120280 e

with an 8-¢RAieNinfiatddoay @énsofeplhetsi @rr fiteatages Thasagooorttained alairoximately
280 nm All the fallow ng refol steq{s were carri
40 ml of gavduit o e, Nppr MOLOF Heb T b ST CRUTAIS KEPheh SERATe B Wes

measured sﬂﬁ\'ﬂ%emsﬂl GATY n‘{@r%xr@msﬁ{ £8istibd gf hen 8l WdroRvdRe ib@Eted by the

approxinately nonitored at 280 nm Then, 15
infrared ra}gsenéorﬂ el Mh atprc@dtddwnmum@tﬁnﬂ al mobiligy pf ﬂqggnjected mice. The

ac’uvenessv\%ltjttﬁgr gtg @esge vat el émrgltr:a{} AL nﬁesnIYEAnMalé ﬁs@d for the
subsequelﬁ %&b@ﬁrﬁéﬂt' Iﬁdpélﬁ‘ﬁ’mﬁﬁﬁ? b h@@b&'ﬂﬂﬁ AR h&nmhbﬂ&ﬁbﬁSS(Sﬂ&dﬁm pver the
flowrate of 50 mM/mn into the beaker contai ni n%

first 20 mnhef thie pre-DweRKPRIIBICD AStive atiee Werchen gbpipiersq with; the protein and
placed in ntslarxlﬁxgtng) C%%gﬁgtrrg %{lﬂgﬂggg séelq"% nl lgmreo%tlzg ydﬁ%? é§ %3@19(5 Bf)lo}:omotor
activity wefd codlected agao ﬁﬁﬂn intpvdl ofd SG)QQES\BltIMaIdon@umﬂmﬁ(ed analyzmg system

contai ning 5 MM b- Mg whi th s changed every 12 h.
(AB Systeygfif; NP‘iré’éCIF‘é‘?eop%ﬂ’edr okYQ; Sﬂg\lﬁr otein ( 1 ng/m) was

di ssolved in 0.1 MHC . The solution was flushed with
Hot platd¥sdyor 3 nmin prior to the addition of 100:1 nol ar

excess of CNBr with respect to theMet content.

! DHXTaARLd WERE P hRdt plastic rin

Each mo\ig ‘H# gl ?%Cfr)g?og\@péél%éx t@@gy di sso Flw ng ? 15 P s
(dlameteralﬂpct’rﬁ),ﬂ’reugttd3alm)l.l fThe bibt platel apparatbotase wEhktdt Wo@dehl hez| with smooth

metal surfoie {BATEH AER B PN INE TAE PR S 2f s Cpmbridec

UK). The %&k? HHO RS tn'lcr&guﬂeh fidn BR- kP Gd AbuRUWhS b&alyl @foduced onto the
Measurenent of circular dichroism (CD) spectra The

hot plate Se thentime ywhenr it dirsirsbowed onatof Wee Eollgwieg: srspPRightJuBIRARg, dicking or

stampmgﬁg% gn%gsurcges%r% o%b%g IEE?Ifl 5\/{ Uaﬁsoggdéﬁazgﬁ‘lge BBt 3Iate assay was

carried ok QK ¥&in adi@Pdity adhdifis@atdbn By PAtdHieng! fouesl | over a
wavel ength range of 260 nmto 190 nmat 22 0C. The

Analysis oF \l(eestuitg al(ig %&Qles{ics

Changes in locomotor activity were analyzed by two-way ANOVA with repeated measures.

Hyperalgesic effect induced by ohanin was analyzed using one-way ANOVA. All ANOVAs
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was continuously purged with nitrogen before and
during the experinents. Measurenents for both the
woaieweseahd reconbi nant protein were nmade i n MCT/BGR005/000429
wat er and average of three scans taken to obtain a
good signal to noise rati#)- The results were expressed
as the nean residue ellipticity (g ) in deg. cnR.dnor
were followed By@os-Mel dnalysie sfithe Boafetronardoectoai IStatstitad ndignifieanse was
esti mat ed using the nmethod descri bed at
indicated WhethPFAiaw. enbl - hei del ber g. de/ ~andr ade/ k2d/. Total RNA
i solation Total RNA was isolated from king cobra venom
Design, asge@bly :&ﬁt:ﬂbnimgg;fthb symthétegse(r) Mni kit
manuf acturer's protocol. Briefly, venomgland tissue
Sodd! I \fash dragments and
The full gt SPH SR RIRER b pEh By P gl SGROED i Mo Thme
each fragrhanogenéansituated froﬁi)@vcrrbvmmg alighnudeotifles, lfaegmelqum 96 bp to

17 o, S0 B S S5 B RE 1 B RIS s0 ¢

content t& hﬁo}db%@tsﬁed&ﬁ@ &fRhlid UBlghet O & m@GAAm@GTmGAQmeATCCAT
Clleared |lysate was transferred to a

GGCTAGe?M@GGGGMCT%%%M@C%@@GW%ET%@MM%Af\ﬁé*CCG
coTTCG ARG ECTBG RS TN UBdACY Piget Lhid. yﬁ‘?erm quresrcc

suctessively to’an m ni ‘spi
CCCCGGOUTRUCTAGGAQGOA GGRGUTHA GEAGANGUMEI COG6GGCTATCCGGCA

cacerricpdestitbuncatimid rdoaidny el Crbctefirai®ocer

- %) DYiBEses,@Rd e qpbugn AR et | uasthbRr Al 3 (5

rpm utm was transferred to a new
TCccccccﬂG@fﬂ*@ﬁGEMGMMCREET@EMQWM@G@GMQCCAGC

oroanti e RaRe R R PR e PGB T A e

primer 4 g@”t G&@E@@TANG(?TTGGG@C@@K)UIW@&@@@Q&G@AGAXGA(E@TTTCTGCCA
Neasy nenbrane. RNeas {1 col um was transferred

GATACGISCTT GCATCASKpRGEOIT EAA@@@ETA?Q@IMM tdo 3ra Were used to
was ad dir I

prepare the, E?flgﬁ? ieigal%méa’tn E?%%ériﬁe(?geger a? rdirﬁ'(;ﬁ ?g%e i n, ﬁlAg%&/a(g{ces for Xmal

restrictiorittl @R hderuich®e gmaﬂa[eabkﬁhtthe Gegiment wgatained o ﬁnallcomsemtration of

at 14,000 rpm The integrity of the RNA was_ exam
05 Plaiguadnapabpisagieastl 481 sfscon SohaVa TR £ 18 hume of 25

b T o
o AR RIS, I TP AT 5
s, 55 °C [u) §1g72t dae/ Qnﬂﬁ\ﬁ;EiN(d a ﬁ@aﬁ&temdﬂT HICR %G 1 5 thim. the efo fragments were

RT- PCR mi xt ure cont ai ned m of N OneSt e
digested Wit y¥neaIMingd ligaéed: toaethpmig obt@m@ﬁtﬁaﬁlwgb sYmibat et Shig igation

product waglAIoggﬁl mto F%W&s‘y \)éc Q;ng}\lée?e generate priners,

I've tota 50 m . Degenerate
priners used were: RTI sense prinmer 5'

Expressioicaf\yesymbEomRahROONGAY- 3' and RT2 anti sense primer 5'
- CCACCANARNCCYTTYTGCCA- 3'. The reverse-transcription,
The 369 Bpdyaiiplid fdreafragient ori ddutbh: tigeged by restriction endonucleases BamHI

reverse-transcription at 50 0C / 30 nitial
and Notl fort ¢lgming dnio ShepXRAEssEs Yretor- Yscipry, (auf?ﬁiﬂﬁ?cgi’%rﬂ?n of PET32A) was

O
used to e%;gljﬁ%s?t@?g Iﬁ%ﬁ%at}&é% %SC’:E ?JoltsBﬁﬁ £PEBNELARITHE %GB resulted in an

expression of fusion protein consisting of hexahistidine tag at the N-terminal. For expression, a
single colony harboring vectorM/ohanin, was inoculated into LB medium containing 100 pg/ml
of Amp (ampicillin) incubated at 37 °C and 200 rpm for 14 h. The overnight culture was
inoculated into fresh LB medium containing 100 pg/ml of Amp at 1:50 dilution. Again, the

bacterial culture was incubated at 37 °C and 200 rpm until the culture reached an Aggo of
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annealing at 50 0OC/ 1 mn, extension at 72 0C 1| 2
mn; and a final extension at 72 0OC/ 10 mn. The PCR
w@r@doetess wer e t hen separated on a 1.5 % TAE ap&r/e6m05/000429

gel by el ectrophoresis. The nobst intense bands were

exci sed and purified befdtle |igated into the

pGEMI- easy vector. Inserts in the pCEMI-easy vector
approximai¥®y .6 elappotpM-oidacspansids (IRFTG) wad {156 agdddmir s final

usi ng the dideoxy chain term nation nethod, on an

concentratipntafifal seMAB| infugethe eYProsuRn aahwies duies yppted Ah P Epnd 200
rpm for 16% g%get( t?l%bagt%ﬁa Weretc‘ilﬂe tegf«ga eﬁ)ﬂ cMBlwdrELeMdrak -80 °C until used.

erm nat or quenci ng Ready Reaction
The expres§idn ¢fecomb@dpntvyasteitsindE.talicaas gnatyred biySRSEAGE (sodium dodecyl

sequenci ng .reaction. Anal ygis of the.s nci n ta.
sulfte polyeeaVIBI ) SGETORESH PHESraEg e MR al paruns () ding 15 %
: npl e Manager) software (Applied Bi osystem Foster
acrylalmd‘ge?y, CA, USA). 5 - and 3' -Rapid Anplification of

cDNA Ends ((RACE e.5 - gnd 3'-RACE-Rea c DNA .
hectls £ OB T e P RO TR g et v
final conc@RGAbH 0PY. 5t Bellay R MEAEH BCEbr $5 RIiR Tlited Hyahild Bbification (six 1

anplitication, PCR reaction mx was prepared. The

min bursts) 'wiRACEquate cooling inilysinhsfferoil §insMeBrisHCh, M PsMEAES.0). After
. Ready c , 5 Unj,versal. Pri ner. X P n .
centrifugafomg) 160 bt SRl ?%nﬁgpﬁ%gtlf‘%ﬁho‘gr;g&mﬁéfai’ge%é‘s‘é‘?bns was
collected andPreSMpMBddd2inObiddink Musi BndErdeanilrife 2onditian (SENGEnCL, 10 mM
primer (GSP2) (5 < CTTCCCAGCTAACCCAACAGCCCATTCCC- 3')

Tris-HCL, i5mM peViBl pHdB.@Qne of 25 ml. The 3-step thermal cycling
profile was as follows: 1 cycle of hot start at 94 0C

i i 1di FAeh e OF e pbtan at 94 0C / 30 s,
P“nﬁcatlélrl]’ngg;? |Blnn at 67 Oge/ 30 s, ex[?gnsi onat 12 Cl 2 mn

The oo RSB D s SRR BBy P ot 1 °C i
indi i@ abih SHRIAUPRCEell \W@Bri€ B1As csill@thod be dissolvtd by binding
binding b{éﬁérlR%Aé‘E Reaé%lﬁ«, Sm fJni verrlsal Primer Mx (U

P .
buffer wasirmineveflibyadentrifngasions Bhd swpentatant svag) lcmdge:[l LHe, mchgl@ed Wi—NTA resin
column pxggqlqﬁg&%%%ﬁgvﬁt%(t%%@% g%r?A?ﬁ&tMrgmgngpﬁy 30 Qrrfed M according

to manuf5AIed TREATGEAGCAGAAGASHBAGEKIEAS vay Jusing avaslottaiffey (i GreM IMD

of 25 . The 3-stepthermal cyclin rofile was as.
(Imidazol ol iN NG, A e Tt et 8 mIVI-ME gi §), fheibqun projgin was cluted

] . cycl es.of denaturatd.o / i _
wingmin Y5 S SEDTR P L A5 6 M OS] gl vt
ME pH 8.0Y. Butid'@d &hE&S6R oPfhe fdsiOplotdifl wik MaonitoedRAEB30 nm,

products were separated by 1.5 % TAE agar ose gel

el ectro rresis. The nost. i,nt ense, kan '
Al the SRRy Semsy HOT BRTS TACD £ nG- BUENT g ARy mation of the
denatured” ﬁ%lc?rfb F)re%iln §dd laduerRat BsiMAGR llvties bitkiretes apprerinedelang mg/ml
asse

monitored MGTHODNAGTIS MRS ot s e e FORSEro ey ghpsghluted slowl in

a4 L econbi pant - ohani . enEhd BeIPREH usi
MilliQ W?tgﬁa‘fq&‘gg Wq\gy@@c llﬂﬁig f(ﬁgﬁ ?{E%eg%‘é‘?p%@%{f ;Bglg@?eg% on. was e®
peristalti@ﬂﬂﬁg (ABREdhaf PIRRmadih S pi¥ald) Swedena 41w gate@R S0Tjémin into the
prinmers used for introducing and anplifying the )
beaker containing the denatured fusion protein with vigorous stirring until the concentration of
GdnCl slowly decreased to 1 M. The diluted unfolded fusion protein was dialyzed for 36 h

against 200-fold excess MilliQ water containing 5 mM B-ME which was changed every 12 h.

Lyophilized refolded fusion protein (1 mg/ml) was dissolved in 0.1 M HCI. The solution was
flushed with N for 3 min prior to the addition of 100:1 molar excess of CNBr with respect to the
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cDNA fragnent were: sense prinmer (19Kl) 5
- GTCGACGGATCCATGICA CCTCCTGGGAATTGECAG 3" and
w@nitesessse prinmer (19K2) 5° - AAGCTTGCGGCCGCT  PCT/SG2005/000429
TAAAGATTTGCGAGTGAAACACG 3. The PCR reaction m X
contained the final conceffération of 1.5 U Pl atinum
Taq polynerase, 1.5 MM 2 0.2 mM dNTP m x and 0.2
Met contefi/ISohitivns 8f CINBx (C@taﬂdgen dbkchmiﬂe))sfve&@rmaredl' ﬁeshaarmreqnexperiment by

thermal cyclin e

dissolvingthaPpPraprivis GBI & ?ﬂlﬂ in 460 &y Acefio s MR ptibefion o6 00 mefml.
fure WYs" and §@|a!tr}9 Bt tehfpefiiurt BRIeH, daﬁéfe@sn%loQ4aﬁ before

The reac@‘zhgﬁxurl d;rrglsnmfco [ owed b?/ aefyr%ﬁal exter?5| on of 72 0C |
subjectingbit g RP-HILRC gal pypificafipoed PCR product was di gested with

restriction endonucl eases BanH and L | for cloning
Measureﬁl@ﬂpot{mu%p&i@ﬁﬁdlﬁﬂ (18 3)) tsﬁéctrﬁEX pression vector, _

vec orM was used to express pro-ohanin in E. coli

21/ DE3 strain. cl oni resulted in

The secorglipy SREPERS BF 1S B AT G, SBTED STy cprare B recording far UV

CD specti€3PRTSkh QLBP@sﬁe’éﬁoﬁélaﬁﬁ@te{'\l(la%d@&@brﬁl%ﬁl Pékyol-@dpan) with a 2 mm
expression, a single colony, harb

pathlengtly 6ol oven provelagth ravgesof Hdcunde 440 inm @t 2B°GedihgrRuvette chamber

TR T R T

both the hdliRe léh@tr&ﬁ)nibihahtfpf&ﬁﬁh Wie e UMMDINQ azvatelftgld]zﬁ@ragg loffiithree scans
Anp. according to 1:50 dil ution. Aga| n, the bact rial
taken to @hrwpua eoodsigoal 19 paisedatio: Ty ToRULiR VETC PRI ofjean residue

i G0N0 TR TSP OO ) gt

using the S¥Hodsik &ibed H Gttp vy e mbbheitielbélgete/-antitade/kléd at 16
OC with shaking at 200 rpm before the bacterial cells
Rﬁg@ vested. Bacterial cells were spun down at
Total Bgl?@l?’%mfor 30 min. The cells expressing the
Hi s-tagged were |ysed using a final concentration ofg

Total RN}X Eyvqs’glﬁtphateﬂyﬁr@tpymgaqo . genompy elapd ggearding te 6%81\{??53’ Mini kit
manufacttxrfb W 0 Clahl 2 %ﬁa\?l%&rﬂgsglﬁ%g@ Eﬂg‘j Q%fs{béxlrlyeﬁséd H}Jfl&ﬁﬁ nitrogen

using a nfoetf srd p@ﬁ& ﬁaﬂc@medlﬁ -300Crapmfushp @bnpgailzedvith 600 ul Buffer RLT
collected. Purification and cl eavage of fusion

using a Peigdolphn A X60P charmeseniscndSchvohady Fermsny). chemplstely homogenous
Ni ] .
st vl R 51500 T B L LR DR By seed

Cleared at@ﬁvaé/\&&iﬁfétﬁecﬁ%ta&w v 8l dp‘{abxﬁtg)rﬂ\ﬁbh Mfalnanbwsmw) was added
MD, 10 MM Tris-HC, 5 rnM b- ME t he bound
to the lyqateoaréu wasyedxes| welbdy LpsmerﬁfgngnThP m}?%g% M@ﬁéheétfbédqslt juggessively to an

RNeasy IEULI in c(o 3" Mlﬁéé’l?? A mon o h?l’h fopcém{llﬁggﬁorpfdr §5Q) at 13,000

on and con USIOﬂ proteln was

rpm. Buff@RWQr(200 at) @@pl?ﬁfted%rﬁ@ﬂ%lﬁﬂﬂe&@ cahnip trevdshikigqiurposes and the
protein was disso [

ved in MIIi ter at a
column waeentifuged dar df © ab 13H0H rpmsﬁ&wr [febmE Wageisansferred to a new

cotesiof A7t B G0I0F SALRRLATRh B o ast SRR Q13,00
pm. AndthQt SRSl BafféORPEOWAS pip&ENdito ahe RNe gedzcﬂmﬂﬁ(ﬁnﬂ h)%ntnﬁl%ed for 2
cl eavage reaction was continued for 16 h at 22 0C wit

min at mgreintuine spried ko gy tHEHRNeasp memgirane. Kiveasy é@vmgévaﬁftransfeﬁed to a new

1.5ml epggg&%&%ag@gg?ed rgeb\l;]vP%P {zﬁéﬂﬁ@rﬁﬁ chéi A fies 19/ onto tgé/ RNeasy membrane.

After incubation at room temperature for 1 min, RNA was eluted from the membrane by

centrifugation for 1 min at 14,000 rpm. The integrity of the RNA was examined by denaturing

agarose gel electrophoresis.
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of Laemm i (15) using 15 % acryl am de gel. The cl eaved
reconbi nant protein was separated fromits fusion
w@egbiosss2and t hronbi n by RP-HPLC using an Jupi PEF/SGR008000429
sem -preparative colum. |dentity and the precise
nol ecul ar mass ( 0.01 9% - the reconbi nant protein
were determ ned by Ednman degradation sequencing and
Reverse TeEShscMptascdtolymeraBbChiado Reactdmn @RSGR) DNA was i sol at ed
fromking cobra liver tissue according to the
To genera{gl\%ﬂéﬁéé&)ﬁc-réeﬁﬁ%e KRR WA Gle o fheBusdh @ HRIA GBNP @ileBiep RT-
I Ssue ) was pul'verised in liquid nitrogen
PCR kit. Id$rie Rl-FOR! mixmcbopemtddeZ pt of QOAGEN QneStgo RIPCR Engyme Mix

oo s Ssan 5 sk o SR o o
s, SRR Y ARG D BEBAR Fobls T oms s

fter
primer 53 DGGAQOA YOGRRaSRAARBONGAdRd, 3° memdd RIENt bytisense primer 5° -
i ncubated for 2 mn _at 16 0OC to prevent

CCACCANARMGCNAMYHGCBAF 1381 The 1evaes- mscua%orha@@%@%% gondition
were: rev%(s,%gra%ﬁcnﬁé%gt m%?‘ epbagy NG ,f ﬂ{ltléloﬂékrhcﬁjvat?& Q6p 2299 ¥ / 15 min;

was~ a lysate to

1mmed1até\}z gellgvddaye3 0 hﬁclgs&ﬁbmstepDh@cmaTI@gclm@@ﬁJd@am’ratl%@;t%1 “%h§1 min,
. ite precipitates wer ded on

annealing 85150 65 LR-SFERY BAISCH 5 g7 SdEPbROEBER fof  *C / 10 min

The PCR gf‘:{&h&% HEAhEP e a%edloﬁ"hrl P4, BAR anrbsw'%el B&l%ﬁs‘é}fopmirésls The most

was transferred to a new col |l ectjon tube.
intense bdadf faere dxlise 50 pm)ﬁedd@fqrg diated infesthe PRENEFERY Yol Inserts in

g e

dideoxy m%h tdrifnieAOfethoDNdh  dbehaoad bABE tHRISM% 818Qi@enetic Analyzer

- colum to another round of centrif i.on_atnmd
(Applied nsystem, Fastan €8Y.cfdur ESpat AR ?%é%a& dpely ﬁangqe“%ﬁ@tor Cycle

Sequencn&%Pe ngacﬁ n R | \}}9 3t (gewésoﬁéeﬁ% 3 |0Hf ﬂﬁ:rbyc@\?eﬁﬁé’ncmg reaction.

rans erred to a new 1. eppendorf tube
Analysis Bﬂftlﬁeﬁﬁeqﬁﬁlo(i@ﬁatﬁi wasvesried ae dsidg rthc:tSquuqmmg Ah@l}’ﬁ)ﬁ\le”a%)ﬁsamPle

nmenbr ane. m n_i ncu room t enperat ure,
Manager);oHBi{ %W@\‘ig@‘(@b’ﬁ?@d F‘P?‘?)rn&t%h é;o‘éﬂe% hne by
centrifugation for 1 mn at 8,000 rpm The integrity
5’_andyf-thmgmlpﬁﬁbﬁtiMMA@mid(MEy 0.8 % agar ose gel
el ectrophoresis. Genom ¢ DNA PCR For gDNA

The 5°- %583'3‘ Ria%aE ROy BORA %%i& Ny XcoNBSuddE RS ISMARTPCRACE kit
eaction mx contal ned m gDNA as tenplate and a
accordmg Itdﬂ ahe acncfnturats pmtgtfolngr LgDNAatamphmca@ql M@@p@g@ mix was

2 0.2 mM dNTP m
e B 50 BEAVIE Bt 0.2 T AR v, 5

bl aiuns 98 1 1.5
Umversaé ?ﬁﬁ%}d g (UP Agg%%eg%%?éiﬁlﬁgl Y as sh ovvnéi ?r? YIERes,

mM  MECigune 1mAM mqps mbepariced. aamMy@ntmgsep npomged @Skt G -
start at 94 0C/ 1 mn f 30, C Ies f,.94
CTTCCOAGCHMACHASEACECE Lt P Sgmnd b s ohgs f.fhe 3-step
A B dle of Mot KGR R ogluety \1\/31§1n 30 cycles of
thermal %cilfl§zp§ O‘Las fgls g %“éséglr osee é)e ar?d t he band Y
denaturaliéi &r9aSC /VWSS exaling ae6it° (GUB0 §,ieatbnsish ot (I, éflcmiesmd followed by
a final C}Etgl’rlsrlc))ll’ll Qfg 72t D(% / 1r(1)8rr(:"nrnt SThe Ee@%%%ggt?on m?x which yielded the full-length

cDNA sequence, was consisted of 2.5 ul 5’-RACE Ready cDNA, 5 pl Universal Primer Mix

(UPM) and a final concentration of 1.5 U Platinum Taq polymerase, 1.5 mM MgCl, 0.2 mM
dNTP mix and 0.2 uM sense primer (GSP1) EX -
GATCATTTGATCCAGAGAAGACACAGTCTC- 3°) in a total volume of 25 pl. The 3-step
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the both strands using the T7 and SP6 prinmers. Al 16
cl ones were sequenced using additional internal
wWEerB6®23 0 conpl ete the sequence and assenbl eRCTISGHIYS5/000429
the contig joining nethod avail able from DNAsis For
W ndows (ver. 2.5). St udi*és on mechani sm The genes
encodi ng ohanin and pro-ohanin used in these
thermal cyebie profiatveaswer followsnédeyicke of et stert aV194nd ¢ rlaminopPregcles of
_int cherichia.coli  sirain BL21(.DE3) '
cematit 6 03T SRl oS P ERERAPTR°S, £ B Bgwed o

a final extehSoh B¢ 770Gy Tﬁ’é‘P@Rﬁro@dlots_ {ver)sepdrathd Y il g% TAE agarose gel
modi fication. Purified t er m nal ) ) . h
electrophomsbisg@he smpsti meensapgeds aveanicncise 2pd RUEifishi hefqreigatef into the
H sohanin.a H s; hani ' AWREELMSE dising th
pGEMT'e@VrVeCS? Ty loﬁﬁi\’ Aot g(%r g?g%cgg%g&g%%ﬁeeg{ii)%ln%l Vivo e e
contig joinB@Th&h6d hadilabR fifm DINMNiFanWiptovsdhean?.A).Swi ss al bi no
mce, weighing from20 to 25 g, were used. Both the

. intracerebrovent ni ar and intraperitoneal injections
EXPreSS“"Wé’%Eecb’gfl?'g?w&'ouoshlaﬁglthe met hods described by Pung et

al. (34). The animals were subsequently. exs ui.nat ed
The cDNA, sbars theginsias opAraieAding fved cxadjes Hie, ok BEP K AP HO My added
iction Stk &€ ' e i j ERgplifying th
rsirion 4 A8 3 0k 3L RHER R coombbMsgEn s
cDNA feamgfid@se, wofe: mMefisd s-maimtrat e{l9I§1hM5EDT%GT(|5GIAY3.Gf)"Ag'ﬁ@ATGTCA

corcer R ETRRE b oL gk LhgCPRE oo

AAAGARTERRE E?IQ?A&AK@(%W HSi Tk LIECR A r&avBdd) @iy Odopmdined the final
B GAprecoo@ﬁ at -25 C. The cryochuck was placed in the

h
concentratidpotties Uatdtimmi Taq pelyme@st] b mMoMeGin§PamybANT R neix and 0.2 M
nmedi a (OCT) was adde nto the chuck t ntil.the .
prmers inFogie RERCHA oA 1 PESEIED PR S AR e Fs dogyele of
hot start a} S { 30 dyRles o %%Q%;AI%&C@ gﬁ:-FCWﬂﬁnf#}' d@baling bl 70 @/ 30 s,

whol € br al covere ] d left to freeze over
extension BOT2 20/ frintin fAhevehck finalsexténsiondifppatC | Awein) Thaugd purified PCR

nitrogen up.to the bottom qf the, chuck upt | .
product W RPRTABERTERON | PEP RV TIHE T (RL ThohohRE into the
expressiorp:v%&%g. Eg}%@ssﬁd"he vERNO RO dvdO used &l ex@ssswerceolatin andE. coli

placed unto Superfrost Plus (Menzel-Gd aser) slides. . . ¢
BL21/DET tstragl. i Thessubeslening aessdted in-groexpresspomopl {usioanprofdn gousisung o
, . . 0
hexahisticﬁgrx]eg@g:atlfglgﬁ\{—ﬁg%ﬁlaﬂe%f%q overnight in 0.01 % BSA

osptrat é-buffered saline (PBS) at 4 Cto

prevent non-specific binding of proteins. and antib .
For expressitip atsingle bolaey, digrbosag vepiqr H"Pd’hﬁﬂlﬁdWﬁ@‘nﬁﬁ‘géS?g llC1’£ﬂcetqz)‘/ medium

containin 1 Sl B At WG R AL ¢ R EPL O R [ Ginight. The

seed cumh‘@wag eaflladd e mish.B hediim BhRshag 1D03igmb Almpes:conting to 1:50
I ncubat ed overnight at 4 C. The slides were then

dilution. Agaiagthe hacietialcouliyre wesrcultivated g& RV ng Wil shskingr atygW0ypm until the
e eSS D GV LA E Lo 530 e
expressiokMTh@fculture was further cultivated at 16 °C with shaking at 200 rpm before the
bacterial cells were harvested. Bacterial cells were spun down at 6,000 rpm for 30 min. The
cells expressing the His-tagged were lysed using a final concentration of 0.5 mg/m! lysozyme at
4 °C for 15 min, followed by mild sonication with adequate cooling in lysis buffer (10 mM Tris-

HCl, 5 mM B-ME pH 8.0). After centrifugation at 16,000 rpm, supernatant was collected.

Purification and cleavage of fusion protein
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the second protein solution was added unto each slide
and re-incubated overnight at 4 C after the first
WO 2wse6®LEp, and the rinsing procedure was reprer/8G62005/000429
Two addi ti onal washes were perfornmed using ice-cold
PBS after the rinsing steg-on a rocking incubator at
RT with 15 m n each wash. | mmunofl| uorescence Rabbit

The supemglggja ?)Jg% ?c{%gh A8 %ych(a?g'e?i:l\ﬁxNgﬁlEfEQin CORM AFRRBE %ﬂrgliillat@ﬁlphy was

ratio o 1000 in PBS. The ant’i body
carried outSRberdingnto(manufhdturers gpidaliesd. Afitoweshite prtensivelidusing wesh buffer

e AP T h 13 0 P s i
. . i ce-col : t-Qe i E
im0 P T 5 0 R 30

Elution an® e6RARaN0rB6R the 6ghyorcmbieigabemomitdrbd A 280amfi | uo488 from
Mol ecul ar Probes was used at the ratio of 1:500.

.Secondar ti | ug: i ' 0.5
rrecsoan 57 RO GRRHY BT 4R a0 MGl § Ui, o
mg/ml. StHEX BhMRHIE Owas prépaledt toe ther comeytrativni bbHdy Ukals hsing MHBQ  water.

dark, and left to sem -dryness. Prolong Gold Antifade
Thrombin mes thémaglded dit thewiatin oDARY pratesse &P} u@.og Beembipegt pioin and the

added unto the slid an o0 SIN : d :
ceaze S i Sabied GETE THERESECNTR e YRl SR O Sion an
cleavage of QLMY £4rR PEABIR iMiAL Bola wikX et paed HRCS RE-FIAIGH aardingto the method
attachment. The subsequent pictures were taken with
of Laemmilingl Shwistnei &1 §n acrrlarids egl. Tipe clgavadsecmbinang ppqiein was separated

from its %ﬁi\églo}gn 'Eigsand-rﬁletgm)éﬁ{ssy g%*s—ﬁﬁ’igiggngvﬁ h@piRd Y BGni-preparative

Op version ntification of novel
column. Id¥n@itebnd filioprecisagnaledula messofh COUdE) vEHsmeterobinant protein were

. hi ophagus hannah (King c s profiled using
determme‘i(i_)g)’ dep degradatgn 59 F’&Fé‘?ﬁ ?’%ﬁéﬁgnd i nteresting
protein components in the venom Peptides and proteins

Genomic DN A obatiday LC/ M5 were organi zed by retention tine
(Figure IA). Proteins eluted after 50 m n gave a

Genomic fr?g\}szﬁéﬂiéa\é%lséiaﬁgif?&% g{h@r Sdbrs g'{@r Bide HERR@nt M8 e DS Bissue kit

Were no mned. This could be due to the
manufactirér g prosocte. Bfieflyidiver ateier(35 ang)weds| pudeeriske in liquid nitrogen using a

| ycosyl ation an er post-transl ation
morar andipg PR A THLS |RSS DOV S g SR 9 R 4 m! eppendort
- a t - . t - h
wbe. Bl RTLRL RIS Sheoyyone el umnams, a6 i

cells. TheWpsatd was insabatedacs S W inpr diakingsvarérttatinesies It K@ pgidNase A was

distinct fromthat of the we|l-establ ha\ggd toxin.
added, miedre¢ntlysand\incybaiad:for 2 edn at B ot & Prowrmt RO reptaapn. Buffer AL
mass ;0f 11951..3 ' [ ept 1ho 1 (200
@00 ) GRS s il dpa peter elURR 0 B SOREC, JO PPl

ul) was 2888 10 Betiybait kb Qrechlitat @8 gefohlt BNAQVRHe mixaireiof lysate and white
I solation“and purification of the novel protein

precipitatgsowrede Ipadeidednio waDNeasy flividspi eohRRIRHTIBS OR A 4/BH sﬂ%wa%gn dube for
centriﬁlgegti\f\)lr)l_fg} ?Qni%u;{ti8td(ﬁ)a11pian rbl‘@eragf gglﬂrc%lumn was transferred to a new collection
tube. Buffer AW1 (500 pl) was used to wash the genomic DNA in the DNeasy column and was
centrifuged for 1 min at 8,000 rpm. Another 500 pl of Buffer AW2 was used to wash the
genomic DNA, before subjecting the spin column to another round of centrifugation at 14,000
rpm for 3 min to ensure that no residual ethanol was carried over during the following elution.
DNeasy column was transferred to a new 1.5 ml eppendorf tube. Buffer AE (200 pl) was loaded

directly onto the DNeasy membrane. After 1 min incubation at room temperature, genomic DNA
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' Cryotomﬁ:t abase (CDD)
1

The first step involved the separation of the crude
venom using gel filtration chromatography. Since the
wodoemedeas wei ght of the novel protein was PCT/SG2005/000429
approximately 12 kDa, Superdex 30 (Hiload 16/ 60)
col um was selected for o filtration chromatography.
Cel filtration of crude venomyielded five nmajor peaks
was eluted (ch%n@ ;ﬂﬁfuﬁﬂs)oradéébsﬁ béjtefigaton ﬁ‘ﬁ T imis tat BtﬂO@eppeg’lPt@ igtegllrity of the
e iltration chromatogra to RP-HPLC. I ndividua
genomic DR SHEURFUR B AMPEEONERY CLECEBBE s ng ESI/ M5
(data not shown). The protein fraction, which eluted
Genomic PWNAPCRadi ent of 38 to 40 % buffer B (80 % ACN in 0.1
% TFA) (Figure 2B) fromPeak Ib of gel filtration, was

ror o SCHOTBRRIRAS, Wl o, sy oy copi 1

oDNA as thkiplaftoadl a fifidicheerit@sionppi oXU Pidtimun Tagpélymerage,gl. oM MgCh,
crude venom Determ nation of thqggyi g‘achd sequence
0.2 mM ANTR mrhvd. 2504 PEeSTRED BIORINGINAE PR B JhEPHmEERISed were: sense

et er i adat | . teoth

on B2 L CPICR 3y Bt (g b0 A0 T

GAG TGA!\!:}IA@HW’ A8 kh&e ﬂﬁ?igﬁres EMB’ﬁheﬁ}stlfp qhafm_abc%ubin_gjix_pgyvetd_? hofystart at
of the protelins fro n sha [N ._.lo

94°C / 1 misviollewed PHOSHslss e oy Vil Ry et hoprotel A idsend » fina

extension §f g;?ﬁd;ﬂ 16"!113‘}1. 4}?{@ Pere gﬁ%@tp\gvbsdﬁ;ﬁﬂfyzeﬁrcﬂlpzﬁ 1% Snghak@edel and the
aci d. Peptides

romthe respective digests were
band of infeepawas edidd and\parified phiateen DS ¢4t yang thegnseriypyese seqyenced on
mass and the_amn er.m nal ugnce f .l rjf i "
the both sEaRE GRS HEd Bk ShhBHRED Ahif ERRes ARt tEpeR i Hditiona
internal pAMERCIAEHHPREIURNS&uehtJUA® addemblde using Libe cemtigf joining method
pepti des and theentire protein were verified by
available fopaPNAsgFohWirdoveuiver ddP)and obser ved masses of the

di gested peptides (Figure 3D). The observed nol ecul ar
Studies olReSIEidAL ched wel | with the cal cul ated nol ecul ar

masses. The novel protein contains 107 am no acid

residues with one fre . el . d int tor M
The gencsi55ey s piPherERGr BT 33T oS BGaRnts were cloped nig vector
and transRir@kei t@SESNaAtLRabeshusein t BUAKDH) | &3 qotevipusly t described. The

venom of ki ng cobra_ Ophi ophagu annah, Sequenc . .
purificatioan #py s@sriesk Oglha%ﬂcﬁrd@fjrﬁ%r. o’fg’i‘eg‘ﬁ’gf H@’ E)GPE Fedt t&‘%rﬁ”ﬁ% slight
. .aci C 2 ai 4 His-
modlﬁqatlgrg.i %ﬁﬁﬁgelgﬁggg%agpg%?}?%t}?g&aﬁm Sh&in AhBYrohakifl @&med His

ohanin and Hiig-profohanin meszictingly wete. uyod ABLAS TH) infrhayofbiessiespend dgfection.
sequence identity with Thai cobrin (SP: P82885)

In vivo ad;nﬁgks?lta%nf(ff%ﬁhm gijq-ﬁﬂp(ﬁﬂ {Ngj a kaouthi) . Although

sequence was deposited in the protein database,
. there is np. published literature hai .cobrin. Th
Swiss alblgRgich SHELTRATOBOR It & HEEHEoH e e AErergro R ger and
intraperitJn%{[' ihi%c@ins NG PetBXhEBusifd BRMmAAGR dséribelilyi Paiitian, (34). The
ohanin did not "display significant sequence simlarity

animals wefe-subhbaqesntlyl€xsayguinated firisergiqat braii yemaval-t he GenBank
dat abase. As a second step, Conserved Protein Domain

ttp://ww. nchbi.nl mnih.gov/Structure/cdd/ w psb. cgi)
-

Mouse bre(lins zve}Aela Cxtracte Js&gﬁgﬁ‘&g}}ﬁg gurrgi%gl gcg{n\llc?u%s, and placed at 4° C for 12 h in

the solution containing 30 % sucrose, 50 mM Tris-acetate, 5 mM EDTA (pH 7.4) and
supplemented with c@mplete protease inhibitor cocktail tablets (Roche).

The brain in the solution was then prepared for cryotomy using Leica CM840 cryotome pre-

cooled at -25° C. The cryochuck was placed in the chamber and sufficient Optimal Cutting
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domai ns to predict the biological function of ohanin,
based on the assunption that domains are the
wo covdaesset al units of protein structure and fuPCL/B6I05/000429

(18). Residues 9 to 107 of ohanin displayed an overall

identity of 44 % and sini47arity of 54 %to the

truncat ed PRY-SPRY domains (Figure 5). PRY is a donain
Temperatu¥Yadia (OCHY 64 Mddddnumi@ tdasiuvk top wRRMedneda wag Bmost frozen. The

details, see discussi gg%é The SPRaTdomal (gdegas ﬁzﬁn hole brai
brain was thgamopitioaefl laerailys amiigores ARy RGThwapagrics. ity ghe whole bram

was covereglob?.gﬁ"[( AD1es B B‘Xe&‘)(;@e‘r 1S FPhiB3Phe childkyAA0MmBA Qippee into liquid
otnd i

na variety of proteins (For details, see Henry,
nitrogen ueto thk bott@ of Bik) ghuck toprumntd thoteimpietajurt e eQhidibiatedagbhe brain was

ot Uy Ko oG S i
(Menzel-GR5ES" BNt Thd BRI wer stdréd BEIA00IT. 0Pribih® &iyodseays, thetslides were
wa

S “‘observed that mce with doses of 1 ng/kg and 10
placed ovenmjghicin9etlayseB S dissoland is phagghatp-bufieigd valine ¢y at 4° C to prevent

.Jfecoyered 2 h after the inj ' | no obvi ous
non'SpeCﬁIgﬁetﬂﬂ ngf)ggré)}eé’ilsyaé\dsangﬁ)o?% 8%;%%%19&%3 g}f?%s pi ratory

system None of the mce died even at doses of 10
In vitro bingingpssaysal ysi s of gross pathol ogy 24 h after the

i njection showed no signs of henorrhage or necrosis in

The proteih§ &R @iBlvedSRPBS at URBAcenkiatloe ¥£0.05 pMeeProasid solitiens @snl) were
conpared to those fromthe control aninals gdat a no

then placeshuim pach gislsrivitle theriniqetsdrerauslives.tand; perlp %?ngﬁhiﬂ 4 C.
., observations.fro hno ViV Lol twitiehidesdi® PBS and

The slides) prefs, M 1Higd t%egqa%%gn{gtg or inagtr%)‘\%ﬁlé 1%(%%%1%2 V?llgjg_fcle.ct ed "

subjected T 10€king be ag¥elihdidubaasr stRilufori 3 iing Uoe t§Acongesition assay, 1 ml of

doses of 0.1 no/kg,.1 ng/k d 1 / | nduced °
the sccondjpsusiagpBREBARL RGN BRGNS N SHIRAECR Rotgreed PYFERps g4 C afer
the first rifde sfe 2 alPthe rﬁsﬁg?)_r&@iure-r\p@s dp&digpse in the | oconotor

actirvity was statistically significant between 10

.mg/ kg dose and the 0,1 ng/.k = 0,030): b .
o st e e S 3 B 3Rl R rockin
i J R, MealRwiBh kg dose the total nmovenent counts
incubator ﬂelg?ggghe rtno e7a42 190 conpared to the controls (1942

147). The dose-dependent inhibition was different even
Immunofljoresfepse, after jnjection -as shown in Figure 6B. There

was no statistically significant time effect within
Rabbit antitHis aatidgqedlisogoathomhihaspexiperiasanedit e raio ofnl:59001in PBS.
. h as indicated by twa-way repeated sure . o
The antibgdigauutmg FRat= BTG CES DR T 1O A Gy Overmight at 4
C. The lecfe%Q)%e)% Bfln WakBe®t X a5t plREHO Biknt [1fa ReRBIi iHINatdr iflideaddl®BBS and

was not deternined. Prol oaged physical actjvity
further subjedtddaiokrocfing cock noaking incvbater at R for d&. miten A@ii-rahyt secondary
. resul ting.sl I shn bewan e ' 0 of 1:500.
aivocy s SR PSR A LR LRI o o o
Secondar§ fafng&lcﬁy Blene wisniddas anehbhe siéstanddndubatedrventighinn wask at 4° C.

~used to0 assess the direct effect of h%irn ogltfpg) id
The slideg wieter whshad ay vith the grimay swibody swghdn % gndjleft fo sqgui-dryness.
iV 9 IH‘E{D l fBh81 Rk chiBAPJHRS! whH theR ad@d unto the
Prolong @‘ﬁd&ﬁgg&trﬁé | gﬁ%{ec}]ﬁ%%frhneé?ge ar%d1 I of/v d%ses. Chanin
slides an® AQWREtsE atab pldcedlovyr. sTha bfdin alites(Were Hiewed with the Zeiss Axiovert
200M microscope with a Axiocam HRc digital camera attachment. The subsequent pictures
were taken with the Axiovision ver 4.3.0.101 at 405 and 480nm wavelengths. They were edited

and overlayed using Photoshop version 5.5.

RESULTS
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= 9.112. < 0.001) and dose-dependent hypol oconoti on as
shown in Figure 6C with p values of 0.027, 0.009 and

w0 200068825 doses of 0.3 ng/ kg, | ng/kg, and 10 PgI/RG2005/000429
respectively, as conpared to the control. Even at 0.3
nmg/ kg dose the total novedent counts decreased to 1155
248 conpared to that of the control mce (2109 264).

Identlficallitfh §6iabvel PPotelRoRNGRE cObrd panse decreased in a
se dependent manner i medi ately after injection and

cone v PR L7 B yLPESPIBBLE1s, g b

identify neW R EinR¥¢ ik PRGtERl coﬂi;ﬂbﬁ&ﬂt@fh thEh/leﬁomaBemlldm :hmi’plbtmrtshk:tected by
results obtained from/._p. nJec%lon but %%ﬁgxt§§

LC/MS wensworgasiged byhestantion t{%@gﬁ@e §8d Protoien efitedpfiey, 50 min’gave 2

relatively xlé(ﬁ%yf ?‘1'/% I(s:é)&trg hlﬂgncltaotﬁgima%lﬁ%ﬂs&) wiiRl ée ﬁe&ﬁfnnéd/ E‘hls could

I njections were 3. ng/ kg and 0.5 ng/ kg,

be due to fhRIpQeRtsizedythe Phatsinolhamiell axthe lglycosHatin =pt§]t @h@ypqstrtranslatlonal
I nduci ng hypol oconoti gn.at -6, 500- tlnes

modificatiggfen 'l,’l“ﬁ%e@%/aga Br %HP iKing, coli),r'a YE9EL using glgég\(ls onstrates the

1neffect1ve?1§§§t 4 iRRAYQSE QY%%W hwaih h8 [dYRIPpSEle, etk ﬁfsf gﬁrched for

oconot I on. pl ate assay The noci ception caused
proteins vh;h htvssaxathaparm d1§t1n¢tufrgl§1 thet tofiethe uell-pstailished dexdp dgmilies. We

identified a@ggﬁlgswﬁgzzne? RC %;;Jrrsl!ﬁrs] tf 1165 P% ipi & B fahe Sawa;— ﬁﬁfer%nt from any

€ assay were
of the esth'lﬁ?sﬂe@i Fhmilt ArACRsIRE Qe Aetitlad 11()’ caizh fag tfunherodtadien onrthls novel

he pain stinulus was evaluated 15 mn after i. p. and
protein. i. C. V. injections. As shown in Figure 7A and 7B,
both the i. p. and i. c. v. injections induced a

Isolation #hdphHiRAtioR bf tHéEvapgtbtease- r esponse curve. There
were no significant effects at all the dosages used

The nove]opr(e?ge)lr? Qi?_arygpﬂr 1f e? )&i&h %{% goﬁra Rnom(Via 3 AR-fe o;g %ﬁ@aﬁ}%ﬁ procedure

it showed a dosedependent
The first h&}@ et aristhe sepdratidn wiin drmjeewetmdl iising .geh/ﬁltranom @Q@gne@@graphy

/ k d / K = 6. 390
S the sab S Gof b R Ao T Bbb B0 o

16/60) contﬁ?lf rv@isgs% c@edefofr gg%i ff IltHiﬁ)nl éﬁ@ﬁﬁﬁbg?dfﬂ?ﬁg@@ﬁ filtration of crude venom

stlc cant betwee / kg and the
yielded ﬁ&e I‘mhaqoﬂ péqks ((Flme)ZA) beWmhjemtedghR é‘lrﬁn@repop%;s lﬁ@n{ Fg_l filtration

oot 87 B Pl S B R 0 B0 s

(data not FRINPATRE pRiteif TRt vehitlOWutdd dt iaegradhelﬂe)f\&mo M0 % buffer B (80 %
syntheti c gene that encodes for ohanin bas$ gn %
ACNln(bl&ﬁéTHOd§q§EﬁéB)®@§lB@ﬂ%lb@ﬁgébﬁ%VnP%fﬁ?%‘Wﬁ ﬁtﬁ omogenous
with a mogE ugagtné% 21 1%5‘1‘34#:& ' ha Of‘hesé/\%trzﬁmfi\éﬁisof the novel protein

as “ohani'n oes not cont I n any
was appréX@htely BAg RbmdnBbf dradt vénoat.i ons such as gl ycosyl ation
or disulfide bridges. Secondly, over-expression of

sion system has the advant age
De“”“"n lﬂgrgqh ‘“°§é&6§§g“§§ount of reconbinant protein to

faC|I|tate our future studies on its d di
N-terminalt saguenaing finibe | w9HVe diraleiio e, friermined by Edman degradation and it

resulted in the identification of the first 40 residues. The N-terminal sequence showed no
sequence homology to any of the proteins from known snake toxin families. To complete the
sequence, pyridylethylated protein was digested with Lys-C endopeptidase, trypsin and formic
acid. Peptides from the respective digests were separated by reverse phase HPLC (Figure 3).
Molecular mass and the amino terminal sequences of the purified peptides were obtained to

complete the full-length amino acid sequence (Figure 4). The sequences of peptides and the
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The overall strategy for synthetic gene design and

construction are shown in Figure 8 (For details, see
wW@bk®e/0&¥63tussi on) . Figure 8A shows the synt het PCT/§€m®5/000429

construct for the expression in vectorM Figure 8B

shows the reverse-transl at9d DNA sequence of the

full-length synthetic gene. The strategy for

t [ esisefRd rhiksey diét‘hetdj ested
entie protg G e o o i Ergur e ¢

peptides (Bigurdl3®)paittes obfervdd guiestlazomasiss meiched, serll Vélth the calculated
assenhl e the, two.fragne

molecular W&ﬁﬁé‘fhes“%lr profaim, ﬁorﬁ?lasdi @dgremoaat%gi R éﬁgesl\wtﬁg 8{1& #Pe cysteine and

no post—tr% E%Bﬁﬁlemtohfﬁcﬁﬁéﬂsr eveaimed AGR hewttprowrid as dbhgin because it was

xtension of overlapping oligos to generate fragnents
purified frdmahﬁjveﬁlowasf bmng@bWe&p hegus ieiafio pairs of

ol i gonucl eotides (Figure 8D). Ligation of the
LhROERtoh4hih Xmal restriction site yielded the
Sequencefaulg? l'length synthetic gene of 369 bp (Figure 8E). The

Comparisoj%;@g @l Jﬁlih e%r\évlang) oefck %ﬁ% ﬁ:g ot &Qﬁn%@g@@%y oMBE peins using

SP6 priners
the BLAsmf Brifil-(BltENwRey nobimimméh. gmpBem*r@q(h@)cmwed 93 % sequence
Expr essi on of reconbi nant_ ohani n

denity i bor otomdiSPn P EGHY ol Ratgeleg eopiel g Ficalfigh Attnoueh
its sequen&a Ov%l'c%cgél;%s{t]@c{”in gneapfﬁel FEHRAEh &8k MR §ul§lfsh§@tlﬁérature on Thai

el Nprepare acterlal culture after
cobrin. TH$E6HNGN tnd MHiaictdbom ﬁoﬂnn@e ﬁrSl pgnber PP rew] fngly of snake toxins.

denmonst r at ed. an ahun ein o ~
Other thapgéith Shaiaehrisx oRaTa| fﬁt ’[58 ay %{;ﬁ:@ % n&%;&? "{{?ﬁ w Wevalues
>10° )wn?ro(ﬁ{e?hﬁﬁelﬁﬁr{ﬂﬁ@tC%Bfaﬁl@H&thﬁﬁsé]dUCed and induced cul tures

er wmth fractionation of fusion protein into
soI ubl e, and i nsol

t 9A.
As  apn 6P%hse HEhd o ofirE ?: nglte?zia\f ezb\i}mﬂ?ﬁﬂ A Fbgt%ﬁe 1) (CDD)

ar row
(http: //WVW 551?%1@&% ng/SB{létﬁfe%adM@mbgi) qbPeane diséd te h;earch Tor Conserved
I nsol uble fraction. No si ifrcant, differences i

domains e»qprr:@stsiho rblfdﬁglch]efuﬂéfé%h‘kﬁ i, bRyt hﬁésﬁl%l?}?é‘r@%tod Ogppins are
the flmdzglgegl?agl ! tsb%1 L PL e:{?lgl Hﬁ:‘é Gha> fuﬁ?’tfiﬂl gﬁ&)e?&@&@ﬁ@s‘ ONto 107 of ohanin

rains, nsity in the

displayedChH bUéI@llf id?%%t%a&ﬂ @g %g&mﬂesnmhlml‘@hof) o ‘iéerg) ﬂ;ﬂjtmh@ted PRY-SPRY
amount o use not shown urifi

domains &Elgwa@e PRY fig gqfn'ﬁpoa]@ah 15 PECSEfity 1r% gé\dfrﬁ \{vﬁ a#}i&{;{ﬂ (gl%ﬁgun (For

! doARle HRYbE Gadntigiad Ui 0 Gul-dsinaigl within the
detals, SQ‘% %S%h%ﬁlgoqﬁﬁgsq}ﬁ%er denatured condition. The

B30.2- hklaldlbnfalméiﬁ) ). SPRY dpmains end B302-like dongain ar aregdpund i@ vagiety of proteins

showed one ngj cies (~14 kDa) and Lane 5 shows
(For detatlp seg Wr?tg?&%@iﬁrmth an apparent nol ecul ar mass of

14 kDa after refolding. The additional 2 kDa of the .
In vivo téx@ciomesthant protein as conpared to the native one
corresponds to the N-term nal His-tag, thronmbin and

Ohanin v@gq{se& k&% @% t%kfcﬁ s&ﬁ?%ﬁﬁc@@ll mitdeOwert obsé@fedacheeadtiak prior to
ture, agged fusion prote| n was th
the start pﬂ lthef q:xmnmnh gjmnz KT Avjedtion miftthe PSRt O\@@%Wwe%t mice wi

doses ofgala sed t agg% L h% et aﬁ?glu%gﬁfp Hgﬁre{?&cﬁ%@&ﬂkred 2 h after

er c r ecohbl nant

the 1rgec85‘x§W1tﬁ ﬂeﬁﬁ)vﬁbﬂs | h drR bf patal@iskIF- ththﬁbs B wespirddAy) systend None of the
ecul ar mass and howed
mice dled even at doses of 10 mg/kg. Analysis of gross pathology 24 h after the injection showe

no signs of hemorrhage or necrosis in the brain, heart, lungs, kidneys, spleen and liver as

compared to those from the control animals (data not shown).

Locomotor activity
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honogeneity of the protein were determ ned by ESI- M.
The reconbi nant ohani n was honbgenous, with a
wodoemeeas mass of 12226.91 0.89 Da as assesSePlChyG2005/000429
ESI/M5 (Figure 10B). The identity of the reconbinant
protein was further confi¥med using N-termnal
sequenci ng by Edman degradation. The N-term nal
To quantit&b@tenaHfy @ur bbsz:rvﬂmatﬁmnaﬂte isham toxivety tmwf@ctwﬁ aHanin on the

ds .t N-t | of th t
comotor SSRGS s S U PER! Gl coses
of 0.1 mg?@ggoﬁfxﬁ %eylmfmggﬁ@rm&uh&ava&% deﬁhﬁi&eﬁ@h%dnéadm@ubrpaﬁer i p.

t ohani e secondary Sstructures of the
1nJect10n (Fatd ¥e5. 5817;1 e @dﬁb{ Thnt desraaseiim the decomaipy agtddtyhyaestatistically

sntan RSSO RS LRt S oL ROGELE g o

and the coﬁ@é&r(pz%(ﬂ?‘ Bs SivRikOFigite 6 NGACEY mrggcgaddse $Htemta1 aolement counts
random coi |l structures with nore of b-s

decreased ¢® A Dk Q@ﬁlpathﬁ‘etoctbe spaiEels (B = - r‘@@di?é? Agpgndent inhibition
Q4 hat st 1 | i &Jt ticall

was dlfferéJ ?}1 \%‘é 'lgl b e@ﬁrp@:@u 511 %sessh%g\{n ggﬁdgﬁf& éa‘fﬁ d’ﬂ{zeﬁl)% %}r??nn istically

mgmﬁcantcﬁmstdffebt wathin dfe ’sehﬂe slesofistathy whole cixpersental duiaat)@d)f 1 h as

fromthe CD spectra ar wn in F| e1| Ld0 t
indicated o BYOTRY FEREBRBIHETEreB IO o dubdEstine g5 "'3?685?”35 not

{ b ¥ éﬁﬁ'cﬁvr e (3 d&a@dl t 8&termined. Prolonged
yet recoveﬁecd gggléfgfgélb%@%ct ?%rﬁfl i : d(mt}ﬂl ster0 ed %Hrélg The 5

physical ac'em@n’amdw fack afhfand mighh Ieblllftll@ﬂ thehléldg- Eiengradhe resulting sluggishness
dose-res se.curve s lar to that
beyond thepia)gtegmx?n%?g %u%n 3% not)grel: re@r&ﬁiﬁltatac_e gf l}gée px%)geqn’lg%&“fy>é§ alone.

Significant differences were found between 1 ng
Intracerebriosatrignldr nrbectmnwa&’ouse'&]n@ trsespetbp direpipgflicet MR P f@lnniﬂ fhg central
t ue-of. 0.007 ivel that
nervous S MeilboRelSAERR, & Y i DR 1050F Sl et v

for i. p. oﬁﬁx&qﬁélﬂﬁrﬁéﬁﬂédﬁif@aﬁdlw toseal Oyarsi sidveed dtatistinalynsipnifieant (F326 =
protein isolated fromthe venom on| ng_.and

9.112, p<Seflid ed ﬂgseoqlepsn%ﬁm Rypelgcermetin Eu 9C Sfifbypyalues of

o, ol A A B vty oo

the contr(go‘mfen\% s desdithatdten n@fveMEntPERimdndefRRosded to 1155 + 248
techniques to obtain the full-length cDNA of ohanin

compared o that of thecogérnbnwe@ﬂﬂ? & dyularpdesionpthoeusief tEFR0E decreased
in a doser ep%degp gﬁﬁér%@%ﬁi Qﬁer g@cﬁ@n TRARLE forDRp ROG! @ligure 6D).

wer e st gned based on i1ts knhown
There wa:aﬁa) BignHitast B¢ aﬁﬁaamtﬂihehamhe tiosedof thegnieolt sxperifentipluration.
in _size, were gel purified, |ntoth? The IC
This was p}@wt%%yesvléépbﬁauﬁﬁcﬁ%wéﬁ% 10“3&5 gesTeremeln oy 9§?e§ ¢ o

(dose neeﬁgcy gﬁ}e%gh LBgly, %ljuhﬁfogmf &t qm&ﬁﬁ%ﬁgtsf Qﬁluﬁb?o Nénd i ¢ v.

sequence W th conpl ete honology to parti al anin

1nject10nsS\eé1*d SXEmghexind 0.5qudke,-renubictigely. e']jhlrsmltangeeﬁnbltw\hlgh potency in
its 5 -UTR(untransIatedrealon wer e . anngfle ing t

inducing WIQWQF@FIS%II ~p9Grimep | Ryl gses Avhn et ﬂHP}‘ Toute,

P SERREE b By wsﬁe

sG55 3 A0 sl oY i
However , onIy 550

Hot plate assay

The nociception caused by thermal pain stimulus to the ohanin-administered mice was assessed
using the hot plate assay. The dosages used in hot plate assay were the same as those used for the
locomotor activity. Effect of ohanin on the pain stimulus was evaluated 15 min after i. p. and i. c.

v. injections. As shown in Figure 7A and 7B, both the i. p. and i. c. v. injections induced a similar
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bp band gave the expected codi ng sequence of ohanin.

We further designed a sense prinmer, GSPI, fromthe
whegcneioryy of the 5 -UTR sequence. The 3' - RABEI/SG2005/000429

anplification was performed using GSPI and UPM which

in turns yielded the fulil-l ength cDNA sequence of 1558

bp (Figure 12B). The full-1ength cDNA sequence of N

ohan ks L Rficmt dfeqequahde dosagssmed when

U-shaped d‘i’%%%bﬁl?%q% Tgﬁg%@g%es for a_putative

2 open d
ohanin was Higjdiedd. fr dFesct 01860, apri h8Sadiigye 14)- etk é‘a‘P%%f‘ a dose-
234 bp

o gt PRI E, P Rl LRI g -

en readin

6.390, p< o@fﬁﬁl Sﬁfg]%ﬂglsdofsﬁ bf %‘F@Mgf ReRf whhAdiiificakt hpiserdlgedibeffect. The

of the nmatlre ohanin. This is the first
latency tim& WRAsBASKRING Sightfivant tedwsen 1 qug/Kgrand the adadrad (7 0092); hgtween 1

carried a pro-peptide segnent at the C-termnal of the
ng/kg and mqtgm:g(zm@ﬂbi)mssg@mm%%ﬁ% together with its

pro-protein domai n was named pro-ohanin. Fromthe
Design, assgﬁl‘iﬂ’fﬁﬁid_@mnﬁ&mh@sﬁﬁﬁ@ﬁﬂganeanm ysis, the cleavage of
pro-'ohanin to produce the nmature ohanin appears to
. occyr at the dibasic RR Si € @ntiidRhe @at encodes
Since the nb‘i“@iﬁ‘ﬁ%@ﬁ“ﬁﬂﬁﬁﬁ%’% bsnlovo%f lﬁtthg c‘f“ﬁ?lw engt %Jnc DNg\%Se uence
for ohanin bk YntiGrBleSE@lcg Gidstddmstructed by recursive PCR metho (22). The E.
tzj%t tp: //vww. ncbi . nl mni h, gav/ ELAST/% C%15} did n?stt- ranslational
coli expreshiap| sygtemnywase gelefied 350 PBRYPY 9975t HObt Ripiny, G0V e BYSHHE

i ions AMGSE & | | &Ko B, dRasepi&ssioarof ohanin in
m‘)dlﬁcatlol%\%}é&e?s, 5‘?’%%395%8% ?g gisglrawr%g)zggi%g;s.eq u e%f: e sh ov\p/zd ° ]
E coli ex}ei0gystt@ lhdsethe anivhisthge PRYrOMEYE At die appynd of jrrgombinant
d

omains W th the presence of the.3r i.f .(LDYE) as
protein to faibjtR eer @W?@H&‘;‘?g ap 1ty Ft.mc(t%:élﬁ%onégl a{;ﬁ{es%)rs o-protein
domai n. An alignnent of the deduced protein sequg:nce F
The overalVstiatdghofoe spnthtid genec dedign At FORHBICEIP AL shqwes 1y Sigis S (For
. IS shown in Figure 13, Th I I: Bx3Bssion i
s, s s, e A o0 DT R R, i
vectorM. ﬁg&e%ﬁhgmhgsreve%h@ﬁm&t@ DX esquehed o theo fulptengdi sigithetic
possessi ng B30. 2-1i ke donain_is sho

L.n Figure 14.
gene. The Brpegy Sorogenofatipn of oHerkiPRINE igoRHF AL erdsh g‘?d Shtapythe 369 bp
synthetic g%)ﬁg rﬁ%?&i&vo?gmvﬁgﬁ%r% %w%ﬁ?seéisblgbn{i&h&megw&@héed to assemble the

re used to anplify, as well as
two fragm&atd (Metin@ D). Thes wedbagmandwersher bgatehvisithe¥mabsite to generate

cloning into vectorM The lifi.ed se I
the cntve pyper BERReRiOB OLE B3R oL GEEPRRL A G g g s 1 and
he ! . { ot o 6ie t8®)ahitatdobf the fragments
2 was Pe’@?‘%‘%‘%%é‘gggé g)?) é%gcﬁcil%b?%‘gt rti ctgrit_%% sit e)s gg@? I E&z&% [ 9B\ Th
via Xmal Tl‘ﬁétﬂbtifoﬁ gite rysaide tﬁwaful}t—lhﬁbrsynﬁﬁgﬁig@nm 3585 t( ¢, 8E). The
. the proper orientat er t ds with T7
e e oo SRR 0605 DR gt sLa gt Ot s v
and SP6 pl?]ﬁ%‘@%ﬂﬁofehs%b—adm{_iﬁé in@sltbkrerpreesion vect@hown in Figure 15A.

chemat 1 ¢ di agram of pro-ohani n expression vector

.construct .is . shown in Figure 15B. The final construct
Expressiopgef necombinant @2 o E coli strain DH5a and cl oned.

Plasmids from a . o -
E. coli harboring vectorM/ohanin construct was used for the expression of recombinant ohanin.

SDS-PAGE analysis of total protein prepared from bacterial culture after overnight induction
using 0.1 mM IPTG at 16 °C demonstrated an abundant protein of apparent molecular mass of
approximately 14 kDa. Comparison of total proteins extracted from uninduced and induced
cultures together with fractionation of fusion protein into soluble and insoluble proteins are

shown in Figure 9A. An intense band of 14 kDa (indicated with arrow as 1) corresponding to
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positive clone was transfected into E. coli strain
BL21(DE3) for the expression of reconbinant
w@e@eobssrs n. A single colony was inocul at ed anPiCTys62005/000429
as 100 m seed cultures. The seed culture was further
i noculated into a fresh-IB nedi um at 1:50 dil ution.
The expression of pro-ohanin in bacterial culture was
fusion protefr{;%gx%g' A thhsbRbR R8I b Eighifdaas diffesdmogs h dxprdgsion of the

anal yzed by SDS-PACGE. Total prot insq%%ar ed torS
recombinanf protaif aete pbwkvediin ¢hepgiag VaHOYTPREMFHG e SHERS YOog yectors,

.. increased expressi f. hbdtai@be, BAPEAXAIIHE amount of
bacterial strﬁx&s,e%qifgq.mﬁggg%zﬁ C‘%ﬁ“?gd%at‘%ﬁg‘gé%% A28 of the fusion
IPTGused@ﬁﬁtrﬁ)it@ﬁOWmen conpared to that of the total protein

romthe uni nduced culture (Figure 16A). The sol uble
. . fusi.o r ot el n was tified fromthe total protein
P““ﬂcat""ﬂl&f‘ﬂéﬂ’é’eﬂﬁqﬂﬁfs‘c?cl)llpu%“{lmder non- denat uri ng condi ti ons
(Figure 16B). The total yield of the fusion.protein
The His-tagrins thepipsioni pretedt 9lloyeednigr Tamd ouafirafoniieg, F‘es.“P%%‘?w 384“1“3' column
urd fied.tus . S URHRA iR FigRe OB, @/ahe B showed one
under dena@‘feeda%%{g‘g“‘t‘kﬁg’ g:béﬁ) #@@ms}ﬁ%@ri el d qét qu%ng from
major specie§ (-ONPkDarhrblages sasvsrthe StsSiareprptdin g8y ary #RRGTaNk grolecular mass

obtained from CNBr. c ge. .. Reconbi.nant - ohani
of 14 kDa gfiey 1rgfj)flqllpge'ghqI g(ﬁcﬁﬁox}QL_Safﬁac)f( @gtrgcqn%m%rﬁ Vr\ﬁ egl %Pﬁgt}%red to the
native one Q&%:%Joﬁd§ E@‘ﬁféjl\]t-ﬁéﬁnglhﬁtﬁspﬁk,' Mr&apRr &l dNBrakeavage sites (Figure
corresponding to the fusion peptide and the ) o Ni
$A). From [Ir DeDhanérinl cubispe 26 imebf HiEgranbiugan Hokn s pupiderviime Ni-
the precise nolecular mass and the honogeneity of
NTA affinify roRaeHPPE ospec Reconstruct spectra indicated t hat

pr o- ohani n was2005/ 000429 - 55- hom)geno&s, wt%}a frer ol
CNBr was msddeulleaverths Hintag 1gmy thexpcompbigent qrpighy @igurs ICpyafter cleavage,

N-term nal sequepc o1 -2l ghito e s d
the recomtmnai_t Hnnw%guxagwgﬂ%&tﬂgng%g&ﬁgﬁggO@, %ﬁa ‘ﬂ%ﬁedﬁiar me'xss an
homogeneig;f‘ g{jf?g?te g%szi?g S&réhwn gllet’a:gnin'éh InBy Wﬁ_e’ﬂlr;n;tr.g@mm ohanin was
homogenoGe midvUmRIACUHS MU el HEOPEOSS R S5usrd Py ey Hilhre 108).

identity B! RecRANdALY Sntiebd SR al-taatabbqanting by
t r 1
The ldenu%’r%f?tggé%(% eco?ﬁ)g%?ly structural content 3 of  both .
Edman de@adstion. ang Nremshanicnuanee of itbasenoatbinant ohanin was ASPPG, whic

concentration of. 12. 5. mv by. r , ({Fi ; d
correspondggayhe HrETERAL AL DI BRI Bh e R PygHes insered (0
- | Jed QL & Bi Flefmepear 215 nm indicating the
Hmprove th%relggg%ﬂéégl%f%cf- sheet gst ructures (7 % a-helix, 48 %

- 0 . . )
Characte%@é&ﬁfrpﬁémég@gggm‘Co' ') (Figure 18B). Unlike

#m of pro-ohanin shows a mixture
of secondary structural profile consisting of 22 9% by CD
The secomiang| stouctu@@ %f bthe heastve arrdl AFTMUBHK OPROER | WeTRepYakuated by

S GhRal Lhal Lh& Pres r hEU BREPAHRA negative
Specmsc%’@g&\%ﬁ' 5 &q%lfrg-lg%ah{rﬁe ?%rg%eggrggsﬁ Has a- gleﬁ%al contents s .
ellipticity é%cré?}?éﬁéa\f%o inkh FidRirseind 8ndiBaidy Opahéd and danpon: aililativatures with

adopt -50 % random coil structures. Functional, .
more of B@ha&tamhﬁrrﬁmﬁbﬁ,dﬂmﬁmppg;imgf the recombinant protein is similar to that of
the native protein with negative ellipticity values at 200 nm and 215 nm. The constitutions of the

secondary structures calculated from the CD spectra are shown in Figure 11B.

To test whether recombinant ohanin has similar pharmacological actions as the native protein,
we studied its hyperalgesic effect in i. ¢. v. administered mice. The recombinant ohanin exhibited
the U-shaped dose-response curve similar to that of the native protein (F34s5 = 5.783, p< 0.01)

(Figure 7B and 7C). Significant differences were found between 1 pg/kg dose and the control;
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The purified pro-ohanin was investigated for its in
vivo toxicity in mce. It was non-lethal up to the
waelo®e/ 066230 ng/ kg when given /. p . There wer eP€DSG2005/000429
obvi ous signs of sluggi shness as conpared to those
observed when mature ohais8n was injected. In addition,
no detectabl e henorrhage or necrosis were found in the
brain, he I '- | ey loit ¥ EfesPdttively. These
and betwe‘??ig ?@pfe ¢ E&%g‘f\ﬁﬁ wr%hlgzoqv\ere %ggglofllgcéd%fte?’
results indi€dke Qha(t it RcoRbinahOsRhin Ifstracturably qmdcﬁmttmnaﬂy gimilar to the native

| oconobtor activity As described in the previous
protein isolatedgtasn thegiead®n i nduces a dose- dependant and

statistically significant hypol oconotion after Lp.
Cloning ahd‘k&ﬁﬂeh&ﬂgﬁ)f&zﬁﬁm— 5.787, p < 0.01) (34). The effect
of proohanin on the loconotor activity of the mice was

The total Ri\yf%fgacq%%ﬁ t%ﬁé{}r%ceo 9&}0?& LHE WA PKR (4 18 e&cﬁ‘@(ﬂ?@tlon) but

m)vemsnt counts of

the quaht}p lb® m&n\k/fh i?élaﬂizxgéﬁ% fglogg SSWedmﬁé 4 tOmiviplakign g;(fSBZF -RéeR eand RACE
proxi nmate 1 C S. ar abl e

techniquesf nomhtalh dghe &ﬂ{ legpth %Ialjﬁxzo \Agn Palr%p gene geggo s% a%nces RT-

PCR was glﬁ?pﬁrgamegi ?s?rfg;tﬂgott)%aﬁ RUSL a@%ﬁhﬁnDEg&ﬁ:Pdte ﬁhid% tR'Dlnand RT2,

e experi nent al mce after
were designef #atddosh {ts knd@n =anﬁn(2 Bgid spquen@e.0B)e @Rphied frgg:gyntg,s~200 bp in

conpar ed o ohani u 19A Pr or
size, werelggbgprt figdggated inte %c%toroz}{lq Se g%ﬂoc{éfi\é@éﬁl@haﬁg analysis

revealed that GilVei ﬁt%l&ﬁ%'eﬁ@ode@' féf—‘ thd eﬁﬁ’mo tahﬁl fgaageusitd cif)mplete somology to
I nj ect %on were approxi mately 1000-fold | ower than the
partial ohahiiseguersed for Ip. injection. Interestingly, even at

| ow dose (0.3 ng/kg; p= 0.000), the total ffed
Q42 %ith56-5’ CUTRt Gnohnddied rigien) dere empbfied using
Next, the %%@g&gg&%@ﬁg&go arled wtht h(encont rol §98 d 600 b
UPM (Urﬁﬁe@al Brbm@el\/bx)oilggaﬂlaﬁltlé@pﬁﬁ FreeE SER- g B‘foeﬁ?ﬂffs an P
nducl g 26 s AP ROHEAR, only 550
reSpe"t“’eﬂY) Weat Pgttaﬂ'éﬁgj es o 8&;@ %ﬁﬁcﬁf&%fp@&y 12 ? my/ kg oy |
bp band %d:v% 1RO X %e@ﬁédln@-se@ldﬁ%))f (oEargur 3% ﬁ.gtheam@mgg@ a sense primer,

GSP1, fr@lﬁa’feh%:]bgguﬁgrrléfcgf Q@QI gf o‘g;rgy e (%GS Irﬁ'ﬁSl[S m—*li[ Et c%unphﬁcatlon was
performecgu? S% E@?Ttanﬁ\%ﬁl\ﬁsv%ﬁﬁﬁ%juﬁ'és ﬁblﬂe@fﬁeeﬂhlltlbﬁg‘[h RDBTA k@pusnce of 1558

ani n en given intraperitoneally, sho
bp (Figuiel2BerTidosdl-bephndehiA sequelrs ﬁﬁp@gn@bg@d r@sﬁ%ﬁ@%‘l amino acids

curye as conparg to that of the ohanin-injected mce
Sequence@ress 28’“4“%33'2? > 0.05) (Figur es 20B and 20A). When

i nj ected |ntracerebroventr|cul ar | % pr,o- oh ni_n anked by 234
The cDNIAr@ﬂodms’oxraapauatIV@bpersﬂwiltlg framepéy 9@%“9 B %IIT was, flanked by

bp of 5° -gglﬁ?b tz& B;g of g '{g'## ?xzﬁludn?g g&%@?ﬂ %Qag?ﬂﬁéljé&}n tl)le putative open

reading f(‘ﬁ[\éyéﬁc%d&o@r anﬂ?@rah)ﬂlﬁf ahgﬁsacﬁrlsetbfthetc tmmlnail g»ﬂ |t1ﬁq pahure ohanin.

at doses of 0.3 and control.s. (ps
This is tH'ehﬁrso oDRYA sequsnee fQ’P@ﬁﬁP é@ %ﬁ?@rﬁ‘@kﬁé’f“fgﬁ’% %%? pro-peptide

segment bt | 3LLaSS AN al G hE AN piokif" BSideN Bhanin together with its pro-protein

domain was named pro-ohanin. From the deduced amino acid sequence analysis, the cleavage of

pro-ohanin to produce the mature ohanin appears to occur at the dibasic RR site.
Sequence alignment of pro-obanin

Comparison of the full length cDNA sequence using the BLASTN algorithm
(http://www.ncbi.nlm.nih.gov/BLAST/) (15) did not display any sequence homology with other

nucleotide sequences deposited in the GenBank database so far. However, the deduced amino
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di fferences in the pharnmacol ogi cal actions of ohanin

and pro-ohanin. GChanin induces hypol oconoti on and
whywenedogesi a t hrough both the i.p. and i.c.v.PCT/SG2005/000429

i njection routes, whereas proohanin is only active

when given intracerebrowantricularly. Southern bl ot

hybri di zati on As nenti oned above, there are two nRNA

fSProY ane e B@O dafierdonigns with
acid sequendipHES o RloftBhE epipbllEBRT SEICY BOE

the presence' siigperitigtit @EDE'E) as mlepaseé byt ey gh 2Al (2@; %b}t gt\the pro-protein
splicing

s, S S i o5 SR B GRS R G ASDA e 02

cobra genom c

s FRRR! £ ™eldhoteROR ueddb@ﬁdrbdan&@&fﬂlh@nﬂtyhbfe%%and
hkedomamsepgér‘\gtﬁg?y These Sen%m C di gests were _hybri

di zed
similarity ofm49 f%atOZBRYbﬁiPlEY Gldnadied. cerhematie repsesegialan fof gppteins possessing

ucl eot j de 319 16%’“[6 of its cDNA). We observed a
B302hked§rrﬁ5}’és E\ito ke 1g31fq our digests (Figure 21),

suggesting that ohanin is encoded by a single gene in
Expression offiprédohgnimobr a genore. Cl oni ng and sequenci ng of
ohani n gene To determ ne the genom c organi zati on of
Pro-ohanin NA2Ridhed GRG exPrIAGIBH GreBINA fRICE meEdiongesingB. vell. kﬁ’mgers 19K1 and

approaches were used. Chanin cDNA se
19K2 were ms tbrwlré»fnraswmllr sradsolistand 8P opdors Al fesprigtion sHteS for'cfoning

into vectorl\grn]zgile f}ﬁes(f) segal ng b gﬁ)y%ﬁle KNS {9 PvAEdi BestiPshd! I9pated into

resul t ant fragment = was
the expressrola 960‘6& 4tk BanAll sibeoung No@usiteatUisegp§ spesifCresiigiions g;tes for

UTR f th
ligation mam?g‘@) %u@aﬂqg}e Sltr(])r&@&gq %a %?@ﬁn%x&paﬁ%ﬁta@ﬁﬁt Wfireas Met

ible e PA g FBdeSpell tvgng mefmmhﬁeﬁéragment
was mserte{l a?{r%cs??o&‘aﬁégt%fﬂgﬁgrt site tg t%e S|Sggnal pepti de regio
is shown inomigier15MmdTHeasttiematic dingeinm of Ped-phaning @WP%’FO%YQCe‘?fp‘f?StNCt is

This | ed us to suspect that our prinmers may have been
ShOWﬂmFigHFe]rSrBUpt ed by the presence of intron(s) or the

thermal cycling profile used was still not o | .
The final diaRRect wes tamsfectbd éntol Ebral |s§glmpw%méﬁhﬁeiqe§@ﬂ“ﬁ’é from a

positive cl@g%m?l ]tkf:g 13%8\@5%%@% %\Hﬁ WJap% i eg(?)l?eﬁgi:og Iﬁrrécomblnant

ro-ohanin aﬂ%lﬁ% %olr)ﬁ}o%é o cllated ahbigréves ué 1@0Ninl seihd@:ﬁltkltﬂes lem;pted] culture
P y sequenced. W obtained ano

was frthef taneiieted wpo lesatnl By mad N b@zdéef%ffﬂ% RIS o prRegpgnin i

ng; 2 Q’Nﬁé&—ﬂ epbgNGshd ‘P%Mhl?T@ r[dé‘ﬂi edb
bacterial c%‘f‘“‘? Hggli\‘g £l pravi ousl yhobt al n(?ed -1, arldgitalyred by

SDS-PAGEHETSH Cj)r%%ltﬁhf)fegglﬁﬁ nﬁo?d&o&rmbgcufthmvwﬁer WTCh ngch@tlon showed an
optim ze ermal cycli rofile

increased exprassign off 2 band Wath aF‘raé’QFFBﬁ%‘P tgfmolicujrar%asg 8? ?Q gcgj)g ng%ected size of

the fusmnb?rgﬁérg)g%%ﬁ H&klg%ﬁbgs P kat Sdgft e BQI QPoteih @ ’thE)Nﬁmm}dachaj] culture

DNASUTR (data not shown).
(Figure 16Ahus, we have obtai ned a total of 7086 bp of the gene

sequence spanni ng from5 -URto Y - UIR regions of

W@ ﬁﬁ £ ZoantheZRtal mendes a NiaNKAngltthe under
The SOlubfs)e ﬁ‘ﬂ‘:’% IJ)Qrunc Ion vve?e rolet erm ned for all the exons and

non-denatirifgl €@sitivhs GRignien] ()i Ghe total3agid of e AR Prolifig %Caé)gfcggmately
50 mg/1 bac?elnal culture. The purified fusion protein was subjected to thrombin cleavage (Figure

16C). The yield obtained from thrombin cleavage was relatively higher than that obtained from
CNBr cleavage. Recombinant pro-ohanin was purified using RP-HPLC (data not shown). RP-
HPLC profile showed two distinctly separated peaks corresponding to the fusion peptide and the
pro-ohanin, respectively. ESI-MS was used to determine the precise molecular mass and the

homogeneity of pro-ohanin. Biospec Reconstruct spectra indicated that pro-ohanin was
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sites of the exon-intron boundaries conformwth the

rule that intron begins with GI' and ends wth AG
w@r@kiossegene contains five exons and four intrPCESGIDOF/000429

of five exons identified, the coding region of ohanin

is made up fromtwo exongs. Exons 1, 2 and 3 encode

mainly the 5 -UTR region. Interestingly, exon 2 is

spliced out in one. of ubt ' £
homogenoug mtmol@]@ﬁ rr@s%%f[ﬁ?@l’i 222 iw elglﬁreeynlla%ﬁll“ﬁﬁghg&?@%geqﬁce o
the first eiéﬁ%lﬁ%&‘%e%i %Fl?lg)gl Si WRAGSREIIGIE ndkdrhendd by Edaiaghtegradation

ues of ohanin. Exon 5 encodes for, . Gl
sequencing ORI sBqspaa manched tienpredisied M derging spgrence 96 PR-ghamin vt Ol
segnent as well. as the sequen ponding to the
Ser and Megas 372 TePRYeh Iy e gy Mg e AE

vitro Bindi ng study of
Hi s- pro-ohanin A previous study on the | oconotor

Secondaryaeiuctiitey obfecvndensitquecdbianit bot h ohani n and
- ohani hi. bi t.ent ' i
Secondary gt;&t&a?gtlmq%tg%( ptﬁcl)th ?ﬁ'%rgrel Iélrl% 5%(%911@91%9&91@ REhs8felies theldRABentration

anin wth the H s-tag

4 ir8alg Aj Nane ¢ THigecum- ofhetran)n slesvs a negative
of 12.5 ul\% :ﬁslg(?Dtas%)g% A by Efiglr P

for its ability to bind on brain solicgsl. 48 %
ellipticity éﬁ&eﬁiatrfeﬁr JE] 5 gy igdﬁﬁﬁng @'PF?.@W'I Tfﬁ-éh?@hﬁﬂh"&f“’s (7% ochelix, 45 76
i s- pro-ohani n binds eci fica t ot N in sh
B-sheet, 45a¥crandgre seil) (ﬁw%é?%hzﬁalfket Phengy Xt?enegss'pgﬁglv\ng B?gl% rgure. ows
. 25. The other reag] L& BF 85 96 $-half, PO (isheet and 49 %
a mixture agg?%Pﬁ%_stgc%$%r$@§ cgg%tgtlrﬂ% experi ment$ wt h%ut ] .
random cofl! Bieh@C Waakieanthet thb pissprecof @lharmima] phepeetdmgsgment In pro-ohanin
fluorescence staining (.Flpgure %5% o.further C-%ﬂ;fn'liﬁ'ydo t ~50
increases itst &-hshet ichitentsyas obseevsiaga ey i SHP Atk FROSHE REP-CRL R oP
. vvaa Ferformsd (Figure 26). The brain slice was
%o random ol STHEFSt ed Wit h native ohanin, followed by

Hi s- pro-ohanin before staining. Fluorescence stain was
Functiona ebarzcteriietioacd pserobmigyr e 27) . Thus our results
i ndi cate Hi spro- ohanin binds specifically to the
The purifibd ?'tdloﬁdiﬁin txfak SnvieBti@tedclor it8 irapive asscitpinbeioreliveasgrpn-lethal up to
through the region in the maturei_{)rotei n

WORYRY
the dose ofil Adigile sthea givsp le Jhereawets DoAY .ug_slr:%ns of ﬁ%‘ﬁ%‘%‘l“ﬁei ?s, compared
to those ogg%égé;gvﬁeﬂte %?%E%J?Em \)ngefnlj&fe_d@ haRbditaAMMe® detpetable tenionrhage or

rain barrier to exert the observed f
necrosis W reased i ghec Blaim diargNeng s lgms,zgalwnmgsllwrsbyowgml pinspection

and Hi s- pro- ohani i nj,e via i.p. and Lev.
when the pigf were Sé%f“‘teﬁé‘%ﬁ"r%%{i@éa%# S{C](%e proteins in the
brains, at three different concentrations, were

Effect of pes-ohagial aislongmbtomani¥ityior escence. Figure 29 shows
that Hi sohanin binds specifically to the cerebellum

| i gependanta hdnniand, statistically
e o, LSRR i, s i
sienificarTy pebymotaaet igt anreting (s obsErved o W Ha- deefect of pro-
. regions (Figure 3Q). ALt ' ! . 1 he d £0.1
ohanin o i3, IGFGRPAT BT AL Yo T R AT it the doses o
mg/kg, 1 %Et%k'% dnd €0 | TihB #dtalt Ve cbumé oppotatianin at the highest dose (10
>} a £

I stered was 1000-fol d hi gher than e, hj
mg/ke dqpekwieouapproxisptaty 38 #2250V ith VS %&Rarfttbge 9 F%Qf%’?“obh&cm‘mls
LRGP LeSEs Rt LiduSe @ SonEastiphiditich on the
(1942 + {7 p i ?aéggér:{tp%{) %g?ﬁlg%}gﬁ?ﬁéﬂéxhi eblgl?}; e ety ect s
mobility BY tigf Egfetinfatd Reice after i.p. injection (F3p8 = 0.251, p> 0.05) (Figure 19B) as

compared to ohanin (Figure 19A).

Pro-ohanin was also used to assess its direct effect on locomotion upon i.c.v. injection. Like
wise. the doses used for i.c.v. injection were approximately 1000-fold lower than the doses used

for ip. injection. Interestingly, even at Jow dose (0.3 pg/kg; p= 0.000), the total movement
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central nervous systemdirectly, and that ohanin is
abl e pass the bl ood-brain barrier and transverse into

w0 b@eosssrs al space. In addition, it al so suggeBCEHSGHQS/000429
t he precursor protein, proohanin, cannot transverse as

efficiently, if at all (Bbgure 30). DI SCUSSI ON W
identified the presence of a novel protein with an

unusu £18d withtthétogl aded (2909 26in dlence
counts of the Jpice aé%g%;ﬁgg&h%m@%?g?%gr e 1). Her(e we descrj be._t.he,

pro-ohanin Ruyhiblted Aighopotenvy iaHadwitgehyipolicometion in Fige pieticih. injection for
ohanin. The co

all the dosebefed-Aitredes, dyH e gd@g*fgg’é%?f%g gl e e @OQM‘R

C residues with a single cysteine residue (Figure 3). It
19C). does not have sinmlarity to any of the well

est abl i shed fam lies of snake venom proteins. Thus

Effect of popr@haninggmohyRexpleedBri n (i sof orm reported from Thai
cobra) are the first nenbers of a new fam |y of snake th
Similar to Ul@ihﬁmﬂﬂﬁ &lf&i bS profdtemimone pﬂ%aﬁwf@n@ﬁm e asresasd s iyp after the
|sfamly appears to. be X d
inections. PespUIGS Yt By HRGITFALY RS A APt Spefpt Fp® shape

ers o

dose respo LD gﬁwﬁ %@K%nﬁ%ﬁ%a MoPihat 6f {hefcﬂfmﬂnl-lﬁﬁectba\hmdm(llib bt ©.922, p> 0.05)

su nd hi gh contents of cyst §| ne re
(Figures 208 @né 2ah).yWien énjedied ingragesglerovgnicipienty. g2

Ch d B30, 2-1ik
o L, B30 1L o, B 4 O Ehompard o i
controls (153 o"ﬁgsfﬁy \Kg%;@ fO@? HiEhQUIOP)SThe htpasigesip ieffsctofasSigficant only at

rst identified in three marmal i an
doses of ORY@Rghmtcontotplpe0.qYR) subtypes. This domain is also

present in three copies in a dual-specificity kinase,

The obsep}éh% fﬁ%ﬂp qoéﬂcﬁoﬁt ¥)%}h§{ehﬂ @i Bk OpldRumsaWndigatt cart xgeresting

t hese sequences are th refore  duces
differencek efre rthe dpltaﬁm&sol@@@l dotixisn of 2ahaninT HEd SPReyo bRy

hypolocorggt% %gdfe Ie];I g%jsizbﬁ'ug@%boglbﬁl %ﬁ R, tug@ctﬁ;ﬁomgfe& I Kereas pro-

omal n, n conpared to
ohanin is kf\? aBpfk ‘gfhclzd KQeipiRtReboacntaculalet i on at the
ermnal region. It is interesting to note that the
whi ch conprises of -50 residues, has
SO“themd?lﬂhlyﬁ’“b‘i‘é?f $hund at the N-terminal region of SPRY
domain (-110 to 120 residues). Hence, bhoth Y
As mentichdeibose,dbere drhEve erg?é\!/a sHbURESSTp OB Etsw?ﬁ Oﬁ’i‘&efe“ o determine

whether t essttéplﬁrll égloagéagrfo uctd 8 H\%ngsggeﬁﬁgﬁ nbsSordeFBS S alternative

aroun am no aci ds which i
splicing. A% £acRdeh, Re erfirigl ahegemmivepitiegn wiybhdigatignecpgrment. King

| Hi st tibjlit
cobra gelllmeSﬁ,:IQNAt L}sz gﬁgﬁs 3 I b F é{,t%gpjpﬁ,eBé@Ng?fnr i]gérz']e(f1nseg)§ﬁé}ely These
genomic %ABQ@%% o&/ﬁfe gﬁﬂ'ﬂiged witheg 997-8h NBiGYabeldnpidbt edesigned from

mai n occurs in nuclear, cytopl.asm 87 21
nucleotiderADSOWIBICEHE MNARCVe bbetrydot singls, bapérm el dpetr qhgesgst igure 21),

the C-term nal I on ndthe rot el
suggesting that ohanin 1s encodec‘le gy a sfcﬁg e gene 1n the ng co e[@en%ﬁ%

gun S)god%lces rerc'atlvely

Cloning and sequencing of ohanin gene

To determine the genomic organization of ohanin gene, genomic DNA PCR and ‘genome
walking’ approaches were used. Ohanin ¢cDNA sequence was used to map the exon-intron
boundaries. In the first amplification, gDNAsigpep and gDNAstop were used to amplify its
coding region. The resultant fragment was ~1.9 kb (data not shown). Our attempts to PCR
amplify the 3°-UTR region of the genomic DNA yielded another ~750 bp band.
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classified according to the type and/or the function
of N-term nal domains (20, 21). The first category
w@ompe®ses a subset of RING (Real |y | nteresti nBCTM8G2005/000429
Gene) finger proteins with BBox and coil ed-coil
domai n. The second category conprises of BTN
(butyrophilin) and the BTN2/ BTN3 putative proteins
) Wth two_j nogl obul i ngl i : A Qi inftd @estdr@W)from the
We tried to %Fﬁﬂllfé/dh%tsémre }Dé‘éé?mtq{/l%)%é%'ﬁllgﬁ hi rlgg?gt egory ol
transcriptiort QAR S efighhPpidexegion aHowttea| not lgpadrva taipediafier GRY
venom of stonefish Synanceja horrjda.. J[

attempts. Thas lek aploi usprst t}g_(txggr pg;@le(%glﬁb lhggesh?enolp egv%a)ge%: b:}Jeﬁ)lQ presence of
intron(s) or? %n%nq%;e@aquggg%\é%%ﬁm Nsd§ dapendest @rnmm. trhbyxachameswalker

aln the B30.2-1ike domain at their .
libraries wrel 86tiated ! G0 ngenoAlet ailigh wehepBomed | Isieg (BHETHS PImCts,
roteins are found i

p .n diverse. speci d Al i _ Th
¢DNASUTRI gndi gPN¥AAVERDES2 Ptk ?Jéﬁ!?g‘lf i Q{h"@g‘f C(é?%t%gl %gg). gﬂoﬁ E‘éeem ©
d gl erstood yet (20, 21). Based
resultant~1o%§a%r$?rgg{aa?§ iéiq?lrl]cllllﬂaérqi ty, we include ohanin as a
new nenber of the rapidl X ' ' iriers 1-
we onindoon i b i St 6 PSR DTl g |
he 0. 5?131% of o P FOhLiRS’ aegbaiofitig cDNeé and the previously
gDNASUTgﬂdg}‘- Elﬁ*kqéAcfj orrai%%glgfl?t s inter egslti %\o not e trt@t al evelin
obtained ~QBRRDH pertvasic DN A fwgineat gdaémlaﬂttshmké‘ﬂﬂh FOPB‘Q‘?Z&H gymal cychng
only 8 ami ng acid resi N fohBé tradscription start
profile, We(ft"fﬁ%er’ gﬁ??f?tég ﬁg‘)tb%{%%lﬂ%#g&ég’i ‘%fﬁi@%eﬁi rrréipé 3 I nb :;;:;n ’
. : oD A tithead S@DNS5E@TR hod fta gy -
site region ?gglll%itcng tﬁghgg 1t 0 6%%arri no acid residues at the
C-term nal i h s odai dgpmhing fEisP-AFTR to 3°-
Thus, we have é’i’ﬁ‘i‘r}? Ia{oféﬂr?g’g{toi%gr?&)i (gfttﬁﬁge%essoe{q%%ﬁeke. donsi nis also
UTR regio 869 Ghdnih KHRAQTQuie X2 @tdeas)f Sopeimemdlanisiag (thq spkige jggepions were

b: D50919) and Staf50 (gb:, X822 (-Fi .
determinedjor GiIShe eRABENAGHLroRs %‘40 ELiFigyy ??*%n@%“?’r Sﬁ%ﬁzﬁgor;p “:’
i Onani Ndol AR Rith GRe tile e @iitrorebdgihs wit gnd ends
sites of the FX%U‘%ntﬁoﬁfoégﬁfi%rnMB%ha dose- dep_en?jent rrangﬁr %F%%%urde Gfied. the
with AG. Hhanint geaib ahthirsefive trahst dnak fore intemexPHS OF HVE FERE 101D
. venone are panticulanly, Lanar i B LAY UEERS mainly the 5-UTR
coding reggrir of ghapi@ 1y adg élpg'lfoaﬂl t\&% g)g%)ngsﬁ%g‘%)l., A ah8d mainly the

VySt _ ( To test whether 4
region. In%]r%&%r&% nglys esishbacki e iaforeesfi thi erRiN Arsebiypeu Sdgmgrl C, 4B an
juncti

, we studied its effect on isal at,ed chi )
40). Exorbi wampres ot oo eURboenen 6F B SEF ey [y st cieh
i nani n PASEESS s, fo hhEad filom testiues 9 to 107, the
amine ciegbe B SRR LS i

stimlation atdsj \S/’e I Ra&,on tgg%ndﬁ)
1a& SRS BSwWEID aehegeNESE Yoragspbiding BRI TR dughe .
prOpepﬁdACh, CCh and KA (Y. F. Pung, J. C. Wckramaratna, N.
G ..Lunsden , d R M Kini, bl i shed
In vitrobggig'vég ygﬁgi\sl_p%%_oﬁggﬂlson an i ni, unpublishe

ese results indicate that ohanin is
devoi d of both presynaptic. and

A previows stodyidi the AyOmSEICREYY FHBIES 5@‘?’2“%3 (it é’%‘?‘?h C@“‘h%“’"’?a“m
cus URE IR LS i ooyl et i e
e ook iy

sces in\wiro VR0 O gesuisnptet (T RESI RIS’ shgifeagy © e
hippocarrﬁ)(lg %lng %QJEBEHIHH r&éléﬁs bSthe brain as shown in Figure 25. The other regions .of
the brain slice remain unstained. Similarly, control experiments without pre-incubation with His-

pro-ohanin showed no fluorescence staining (Figure 25).



10

15

20

25

30

presumably nedi ated by a direct action on the central
nervous system Further studies are underway to
waledoessore whet her ohanin crosses the bl ood- brBCTSG2005/000429
barrier. In hot plate assay, both thei. p . and i. c.
V. injection routes indus®d a simlar U shaped
doseresponse curve (Figure 7A and 7B). Al though | ower
and. | nternedi af e i S 06itRS]l BYET Rge ptrddraredy(Figure
To further %Oln%gj, ﬁ?ﬁgér%gﬁév?\@i %Qggﬁ%gé?lg\lfmdi  fer encez@i n_t he ,
26). The brhiat Siiveywas pre-ihetared nwith eativgphanie dollawed brdlisspebiry efore

L controls. The results sugoest f ¢ indicate His-
staining. Fll@mcgrstqlm ISﬁeé'lntp € gg(‘aﬁ%bg*ﬁ%%é %PE efr%lgé 8%?%6%Be indicate
pro-ohanin B{}E@ sHEBIWNE hel BEhRrRidehisgtetdotion eppiatssiofbeanediaied through the

plate assay which is dependent on a normal functioning
region in thamapurepystewm The increase in the latency tine at
hi gher doses of ohanin adm ni stered may have been
ivo bi ‘ﬂ%ss‘iﬁid ¥ BRVSH-Min ARAHiEHRb-ohanihe novenent s.
Inwv‘)bmgn ref ofe, the mce would not be able to respond
| R Aoh wRethdiDHREY oAb R rANRGE BRCAE blARbGin barrier to
Next, we S‘P@%F‘Prﬁiré‘ %’gett“?{eohﬁ[%}t %ﬁr/}mﬁgbe icit a response at _
exert the 0B5&ad Yhaedisgicaiosatont Figure 28). VThus fflisohiun His-pro-ohanin
conp

ared to systemc admnistratiqgn in the ho | at
were injectug o4y 1 PRy, BUEGCIRG UIBESORE M IMPERAR  HEcogns. ot three
i di L&eL: SIT BBl L ¥RYSnSY Skiglte HDWRMAY that His-
different C?rhcf?nﬁ%é%r%s’ r%‘%}ﬁeg%?&%gtu ?lglg 0 %Iﬁ)glni nis yetlgtg be .
ohanin bind8\&difigalye. thBuksdbelbinil dnd hippoeanuiugdd 4 doscriepprisal mymner 1

and rel ease of mlk-fat gl.obul es .duri I '
vivo. Homgyer, ISmBgb EZOTPRBNCBHR T Y B e o M g eing was
observed ig%ﬁé’gxﬂ?@ &/ (rstdoee ARBoddN thid shoasahiti pro-ohppieansld pass the

e rnportant for its function (26, 27). Based on the
blood braiadmuimt itoshovldeie mted ghatshe gmpgnm@ﬁ]@rotﬁlwgrgfnlﬁswgi\%ass 1000-fold

. exerl their functions t h sidid | @0 PRLYIKEHNN-1.r OdIRWA proper
higher  thap %c&%ﬁ“ar?&evr’f%% ni r?s%fégl—lel%éﬁ e?l al.%ﬁ(k%?)’, 21) prop
immunoflréResedianiechani sm for the hypotensive action of
SNTX2005/ 000429 -61- that is nediated through the
rel ease of endothel i u rd 6l axlipEs ftaCHeELs by affecting the
Results Ol’(t‘iifl%@éﬁﬁ’%?“ﬁl@u&pr llkse{gg?ﬁgthgﬁ%%t ances) . Accor di ngl v, .
central nehOus bydtean Ghireblls, BRD ti2at| olemird dsreibie woss! thei hloed-dsamyparfier and

xant hi ne oxi dase relieving.the xanthine : .
ansverseowithsccrmal seeel T ARGLOTH P N@gs{}%?h%s%": PEFRIEO] Rrotein. pro
in. cahdd Ly, REsepsetysyghesi s of NO and
ohanin, ca\r}%%tgfe géfgﬁésg‘%ﬂ?go,}}?l, 22(, %29). )I n our study, ohanin

did not exhibit any significant effect on the bl ood
DISCUSS{ONsure in anaesthetized Sprague-Dawl ey rats up to

the dose of 1 ng/kg when given intravenously (Y. F. . . i

We identifi¢d0the predéhcNofina, ndSel Woacinhwith, anapepskal molegplgr mass using mitia
. unpubl i shed observatijo . Al t.hough Fical; d
screening gy dfing SALIRREIEN Ve PCr R igts g il IR Rhe purification an

characteri$ bR hBREE oh¥BinD MRROSEpIRAL a@hANkY sqbemetdfophanin was
I'S |n8epen ent of xanthi ne oxi dase.

. be f. th . .
determineslybyt Bérhaie depradntiandlt bps hOhameo mms@uqi i&%ﬂé‘losillilﬁlg l%gg?lga residue
(Figure 3g ﬁéfdggsaatatu%\e; %{im@%ﬁ% ﬁtE) Uh§ JURE LN i 81Rhd L BRNIRS oPEnake venom

proteins. Thus ohanin and Thai cobrin (isoform reported from Thai cobra) are the first members

of a new family of snake venom proteins. The unique feature of the members of this family
appears to be the low content of cysteine residues (<1 %). In contrast, the members of all the
other snake venom protein families have multiple disulfide bonds and high contents of cysteine

residues (generally more than 8 t010 %).
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proteins fromsnakes (7). For these studies, which

|l ead to the use of venom proteins as nodels for drug
wale@sgeseand anti-venons, a reliable and i nexpePGI/862005/000429

nmet hod for obtaining the proteins is needed. One

potential nmethod for obt®-ning the proteins is to

produce them using solid-phase peptide synthesis and

Ohanin an«ﬁ@?@hgﬂ&o&oﬂl &J}g{a Stry. A second, |ess expensive

to o rexpress the proteln in bacteri al
hosts usi ng nol ecul ar | e Y 5
CDD searchyeevealed, e ehBib AEET PGS BIe e Re TR e Bigure )

X hr@ BR Qa&hified i&lhﬂhieeshﬂgin%IQm myancaliriedreceptor
Three Copleg & gﬁz?eddﬁﬁ%lbgl n ' domai n changes can b asi

(RyR) subtﬁﬁ:bll ahésddanaioaspkio egesent mmweesc@mféne@ PeCﬁ(Féty kinase, splA,
found in nglgug;{gl?ztg%:: cg@g%né desl anede A% @l dpPABind _Q{Rﬂthes& Q&}uences are

anl n was eversé-transl at ed
therefore et RU& §PR'Yd&or§ﬁﬁL(QBl}3 enfersmgmaﬂmn e beén ideatified as a sub-

domain mth&l&eelgsﬁgg-%gg Sd@tnthag{ &%IQJE@)XTQ%T#Wﬁnt | %F 8&68 lglI%?lled to the

B30.2-like gln? e?seag% etlo % tcef N-BRfind] regld?d '_[tqg ifErebing: ﬁ)}/{fb‘té’l&xht the PRY

oning 1nto a w de rang}g
domain, wWISXIPCEMPHSR MBGSO)feSLduEI'd;Ihad alvidy subreieg deunde 8t d\l—,‘tqgﬁngql iregion of

d d h
oy doms R SAHE Lt LIS LB PR RIS AN g o

¢ H}gr@geney s. The goal was to produce a
sub- domamr? Oéﬁlge%?%gqgigqgence \Nhl ch contained restriction sites

that for a variet restriction
The B30.2 tdeanajie ifea GAPSPIYHG ote}q,]d%allntci) o%{oux%cgl?é(y T5 S 76Hih 5&18@\5@110}1 is

erestriction sit

.2 &S theSRaMBNER PREiahsSChbs Baﬂ)xsfz»cbmpalhibma(lamplex
encoded b% E]i%g%tel neq{lée@ c%ﬁe of the gene

and vve% h\@l{l&j in which
(MHC) reghp(2ay.i Itrsitzs] therefose ynaggdaien thedp30. 26 1 g JE5i8R
it was oggﬁnﬁgy a bc{e& 1§E(i1hglﬂ'§ O@ﬁf(ep u{l(ﬁhélﬁn o‘egmjs hén eﬂ&ﬂ’&@d cytoplasmic,

y“di gestion with two restriction
transmemb@ﬁii%’r%&x%ﬁ:ﬂ%ﬁoteir@ ulaiylat thg &t-teomired reghensrang thase PEYEINS are

DNA segnent. Fourt codons for esi d r
classified amordnpg) iQiﬂ‘GdW@? anger fceFurchian Ogﬁ\}\/ewaﬁ qI[OBH A u@?i %\@ dhe first
Bl & Pé%t R elw Gead)t @ eepmeaﬁswuh BBox
oy <GUS UBEE AT IARIIRCAMRE ) ot et B
and coﬂedadﬁllnd%rﬁ@hg'l‘fﬁe qmn}t] eatlegmrbftdmmmlsg$ gﬁBa&\Bébptwgghlhn) and the B
i ntroducedafter the |as a P tant 1
BTG ke Py oo RS G SAAAR e consn

(IgC1) typ%g1 %ﬁ%ﬁrﬁﬁaﬁfégﬁy%ﬁlgﬁ@mﬂs@dmﬁfd&g{ &ﬂsthshmhlrasolm venom of

vi sual i nspect] ? undesi r, okine
stonefish Spﬁtﬂce]@t hamrrzdm tlesﬁdéﬁ@np snieFenbains &O%§§§§‘S YRS 5r0); cyt
structur.e Qﬁ’cﬁhﬁa thee330.2-like
signaling) FogaViami N %@Sﬁ’b% nan%%hlh%%n%ﬁgef%nﬁ}éﬁﬁ&e&lb& © 1

col i .
domain a{ AIol_RANInaP Radibik. rAlgebh ethe tBRO. Prdike vcb)npmmtmotnm.s rerg tfgund in

ol di df d q
diverse spaqtds Ib]? iggnffgaq%? %tg{ngg 'Cgl?’tei(% g‘ﬁ n?f@}l@s ﬂfﬁg(g%gﬂé‘f(e ]d%}na is not
clearly un?ﬁlg{oo g t(%(f %f) Vhldq BE th@@@ﬁ&@ﬁi stn@farfiyltwé %cmdédjhaﬁm as a new

‘unctron relationships of this novel lated
member of iR @blily Bysidplg@ARlike ddmaie)familyoHaweversh gkgﬁap%tﬁ(hﬁ:sume ate

npl f ph Ly
to any of g?r@reﬁtﬁ%ééasg;ﬁdonf]mﬁtgégﬁ% ﬁgnta%qg%/ﬁ%%pog h%% |d? @g ‘I{seinterestlng to note

that ohanilglq{ap a%laﬁ@eﬁg \éﬁor@ﬂdtegﬁ' henebioa Jfwabt 8 efmo deidresidhed dvecppared to
as neurotoxins, are involved

|
that of othar ployeinsnepritdiningrR30,.2-Wike demeing e s addition, d?hﬁ@mi?;iﬁ’r laerﬁ shorter C-
terminal regxonnFackmg ihe 50 to 60 amino acid residués at the C-terminal region of the B30.2-

like domain. Similar C-terminal truncation in the B30.2-like domain is also found in KIAA0129
isolated from human cell line KG-1(gb: D50919) and Staf50 (gb: X82200) (Figure 5).
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be involved in digesting the prey aninmals. W propose

that ohanin could contribute by slow ng down the
wonRwclosg6es of the prey and help in its capture. PAT8G2005/000429

hyperal gesic effect may al so help in the defensive

function by inducing paigp-i n predatory ani mals.

Further studies are needed to clarify the role played

. ) by ohanin in relation to the other conponents present
Bwlogwalf}lﬁct{%@s\?@lﬁbﬁ{‘“’u npl i cations of the propeptide segment

of pro-ohanin Chanin js synthesized as.a. . )

Ohanin indype Bypolprameion it CKPRITKAITFEANAL Rui PISCHOBIY & g gependont

' .propgpt d g FlagirRulc?dxing NhSsnlake te@ofk r&¢ particularly
manner (FIE‘HSk \/IjénS %&grggoﬁédr E%grrfeed 0 far harbouri ng a . .
important iR' iR qgresymm_t skatetal hmu@lese(2)ndlo #ist twl;_ethﬁg: ?;a@m gduces

. protein. Proprotein was expressed.ang nu SR ;
blocking of eripheral nesany iJE%‘quBn.“%ﬁg'%%?Fgluﬁ ant &pédo-sg%arﬁll nis Ver.l eli

ici 1Y %?ar (@R e B MB! Ohdifi® pessssel Mocudfest pashe dipect twitc
cervicts nel?%%giﬁ'@?ﬂg %Lani(n vvhilgg is intgol ubl e after the lied aconists
response of @ePCBEBIN stimekipion @s sietlgs B thexgapqnses e exagaeusly applied ago >

s ACK Byl B GRS Rph, o B, SHERg bl NI MUBSAREDE. odon

ize the mature
and R. M. RIRtGipibRéHealobséi9aticHsy ETHRsa b s tat plenkn isdgvpid of both

wever, it is not clear, whether. the. propeptide,. a s
presynapticseginposisyaipiic toxiditycripeluding H%Y%‘%’Fla@r iﬁﬁf"gﬂgf w, digegtly injected
.. proper gl di Oy B HIE B Bh&hdachlBgichieadtRA®h the central
ohanin ln“gﬁ&n}sﬁ“&’é‘ﬁf’ss Og?h Enrlrééqn%o £ shoul dﬂlttl)e noted t hat mature
nervous syEl’_tE&t. Q{Hﬁpirﬁpﬁﬂ&ﬁ@htv&ﬁ?oiﬁﬁwts G?ﬁ“mlﬁm@mi WHO(E@OWGG@ ag@%ﬁ% when
) “Thus IS may suggest tha e propept. ABY that i
injected i rrotv- tsempatfdi el A-oWIIHE"S of RS |°B?’§)Ro‘?‘8%‘hgnl?%ﬁ’g|[&ﬁgt Re” 0 ®
y W0 ] AtebOa@anbA thd contell aibriousasysens oFatise sgies are
presumabhf %%(alr%t%dsgy‘lo% ogriecai1 functions in mce. |t should be
underway to@letiminearhedlimalopses ciesseh thoblpodihsaipbasifdt or acti vit y
and hot plate assay strongly indicate that pro-ohanin
In hot platg'agsagof)otﬁ)mé bi b idn lcay. ipfetomesltegindatedas tinnivs U-ghaped dose-
I'ntraperitoneal |l y-adm nistered nice as gorrep%r ed &10 tegeshorter
response cubteUF@guwh & rand BUR).- grithogln he wers prshyanigrregic doses show
hypol.oconption_ andh | ' fneGt Jat8h@NtimBjRe4 R the high
average 1aﬁ’¥‘$5éEme?ngiﬂﬁ‘ieowﬁ?emm&g\gs%e%?% |f chi e Tar ?ri%gpSi ze and/.
doses and e £GPHcAYVEBbAESs. CTiRngssitsodugpes tipatdhe offests ofrinpopgias impairment

i nhi bited pro-ohanin fromcrossing the. bl.oodprai .
caused by bhanin apedsindesiongidgivd rhep IEETENS ‘%’8 rERILES 'ﬁ% e?eg?tl"?% assay which

- w Ll i §5) syistert "EncCRBicaSd ine Ugtuscy time at higher
is dependellf, Op & ﬁO@%F é@%g?zﬁ‘iﬁgl‘?{n/t als}t%heou h the presence of .
doses of dAbGRedniiniteseymenthavalbedi cased by SBYSIE PPAIMEHR the mpvements.
cross the plood-braip barrier. jf ; ienced.
Therefore Jha e BB B3 eaitie 1 S i 89 1T HEE Bkl gain experience
in, thed '8 Y Sicidth b LliGhaWsPohe diGkedlytradiceprdosastani. . v.gnjection
Again, thefg%l\:ﬁ?gfféﬁngre pot erlu t_hasg ohanin when the injection,is ...
as compagidviensystemit eviminisiation futhengtnplfls, 2553% SEARELY Fuggest. B2
ngy/ kg dose. is. abl e o] 90m YR lvel fie tleQaBmhede of action of
probably has3 %fetcgeig‘?ataﬁ@ee%?ﬂ%% I%?er‘gchglsy%grge. &rigin of exons i
ohanin is %Y@b@irﬁ/@s‘cﬁéﬁw that ohanin gene has a single intron

ich is located just before the PRYSPRY and B30. 2
donali ns, (Eigyr s Al ifk-Bi BlobWRs @ififERktation (24, 26).
Butyroph{nagi gy p h‘gﬂ’&reﬁuéﬁwgoa?‘dt%ﬁéasem%ﬁ‘ Bt B obities QuihgRtation (

e I ntrons. e eory, exon

Tts B30.28Kd Mom&indliRErabid afvith X umshing aletipdrogerdasit sxidaseaprd dlpp interaction

m ni genes and the i )
appears to be ?mportant for its function (26, 27). Based on the assumption that proteins

containing similar domains exert their functions through similar protein-protein interaction and

mechanisms, Henry et al. (20, 21) proposed a mechanism for the hypotensive action of SNTX
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introns represent the spacing between them (32). The
other theory, introns-late, states that split genes
wa@eiosmefoeM uni nt errupt ed genes by the insertiper/662005/000429
introns (33). In brief, the first theory suggests that
exons represent discretesffunctional or structural
units of protein, whereas the second theory suggests
. that the insertion of i rolSijed rSiampator @asasly NO&r NO-
that is medlgtr:ﬁjﬂrra?ﬁ} él)‘e Feﬁeag? 8gﬁl?({z°a %ﬂ‘%‘?{f’?%“}ﬁ Fo- oha%?n (ée%e y "
yielding subdisced! a%cbianigly, [SNIEX fharaghbity B30 SHiledddmam weldsategact Wi
ancestral gene as B30.2 donmin [I)ro‘%liﬁl ns H‘é%ﬁa%tﬂﬁgintum
xanthine oxidudé viewiag theranitiee exidassrpediatst THHRACH 5§ne S nore
L Line with LhesQuandeasbsiakieal (20, MpoBand)sm afr study, ohanin
would lead g%’é’ﬁfeﬁsegns&ﬁ%?%?gﬁgni n Local i zat p(% of ohanin and X
did not exhiViang i ficahvefifdve ohitiEploadrpresstan e aweubelized APsIRygdLagey rats
the exact nature of the protain,t iNgi h§ Moochhala, and
up to the dasg bl etk G%gB’FT‘é‘Hfaé'?nglﬁg' ﬁ*gpgggg‘p@ué\ﬁ hég een?g%ofm.
R. M. Kinit&g%fis%%ﬁ obReyvABh@P oA ltisdtigh W efve inbtléxaatinéd thafdirect igteraesion of
1oconotive ability of the aninmals, |ndeed, .neur oﬂg ﬁl)rganthine
ohanin with henthippoxidaseysvenpioposentiial ohra s fnetaD Ky RFPFIEL 83
caused by phenyl cycliprin and cocaine. It could be
possi bl e that ohanin acts on the sane receptors as an
antagoni st to showits \%po[ oconotive effects. On the
Design of thelsgnthietingencanddeningnfinhaniMp| i cated in the overal |l

bal ance of the animal. Previous experinments using

We are inATREA! ANiHEeSuENSMsiniatret thfctimurebnionslipt b€ soeHetnsl newpl venom
are affected, "and show hyper| odcong?}t ion as a r e%{leiﬁm Af models
proteins framprnekearfi7h & oadhasaissdiest MoKeh Irad oGP #SH 8" SPLE™ BOSSTbI%e
that the .same neu dxPendiviVAkihed forotabiatigrthe proteins is
for drug d"rsiﬁne?“élca\nlubvr?ggﬁn? ’ %’?ﬂgtzlte %Elgﬁﬁég\?n ] f the neurons which
needed. OB be@htidlahance forybthieinas the qreiinsyis sharAdyce diarh Jyg8 seHe-phase
| ack of bal ance mi ght i.nduce a_ | ack of is t -
peptide syhﬁ@@lﬁrﬂﬂﬁxﬁ@ﬂ&b’ﬂ%‘?rﬂqle&em 159 e 'fﬁg\%g%!%ﬁe\ﬁét hefhé’g B Ofm:
[ f-i 4 HOGE L9kl otecala basib g feeladqaesn Gyeathetic gene for the
eXpress thgg%()ttée}%lﬁr?boﬁar?liﬁ from % ng. cobra venom Ow%réin i nduces .
productioypgbeisins powerirdphygaeh. N ais RRPTOAChPRET SRS amino acid or
effecti venes

i of NnapicD A i SE&l SEDNA keqencd/(30p.out €
proten oRSESHBEEAE 08 Y0 GG STy RISt ot B SCF oAy
suggests its action through the central

. .@er VOous %Sothgﬂi]n was
The synthetit hpughwashdesiane asffoferspHETalher@PPELRS PETEHTE Shno
reverse-tr%g}?éeu £ g} lglgci‘?ogﬁ\g gegqgﬁ%g?n@#}%&%%ﬁéépgé Sthed t@plsyeddaas tifat occur most

uture structure and ,
frequentlyl #NEL i3 £ REbN bR of sitti cesmTheestistion Isées Vetstagapd g the 5’

of action(s) of ohanin at tgﬁf nol (gcul a erlaﬁgeel)fé)ﬁaressionvectors.
and 3’- regionrof thd synthetie eeneiPr §1YGHPTONMNg LY 87¢S SRE° e Rave

. al so_cl ' fAutdie valde trangdtpattienencbiiel amino acid
Third, 10¢ypug %e%ie“ﬂo@%%‘i\ég‘gg%%ce“of 1558 bp e,r%codes f or 4
sequence Fi@P (K- sah?eﬂcg fond nﬁgma qatmﬁe-rbamélemg@eﬂm& ahe :gﬁ?il{e wasr: t:lo pg) uce a

'C-terminal, Reconbinant. pro-ahapi - akdar
nucleotide sequsaefHhiHrLORFERES WFE&?ES’& sﬁc_as @ap\fl&hggsglténﬁgt&\/\hsen o naymes
i 0j i JhHSdaRiod! #el eRrispnesits flankbd conservesl sequence
would d‘?agjﬁﬁigggi %qlgé)ingal activity of ohanin. The genom,c DNA L atel
motifs ofSESMBike dgmaindinsheysteincniesighe 98 e e, P4, &CEIBTEE AP y

every 20 ];ooélljsr b];|>'. 'gu&? gsébnsltrrl]ltc for &ftohﬂl%é(mit the easy manipulation of the encoded amino

oxidase.

acid sequence by digestion with two restriction endonucleases, removal and ligation of the
replacement DNA segment. Fourth, codons for Met-Ala residues were incorporated at the N-
terminal of ohanin to facilitate CNBr cleavage from the fusion protein after expression as ohanin

does not contain any Met residue in its amino acid sequence. Fifth, a stop codon was introduced
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t he second exon encoding the 5 -untranslated region is
alternatively spliced. Al these findings together

WO paooettees t hat ohanin fornms a new subfam |y of PGBSGR05/000429
domai n- cont ai ni ng proteins. REFERENCES 1. Harvey, A. L.
(1991) Snake toxins, Per§aron Press, NY 2. Lee, CY.
(1979) Snake venons, Springer-Verlag, NY 3. Kords, U,

after the la%'tn g?l%g%;ﬁ%%aigg% gg %Qgp)heeﬁélﬁléiﬁﬂa MeéZFﬁall@Uﬂteomqu&ﬁce was

138- 142 Menez %]1? b |
checked byTomhmnccBﬁput&ﬁﬁﬂ)gn@m s@ch mDIﬁAman(g{glO@}\I i y visua
ar nma

inspection %H.gdesfqgcll pestﬁ/%gg g%tes zwld o%%ntélﬁ?clr%xc%g—%({gﬁa%%tm%res (Figure 8).

Using this g{?x?rta g@gé Igaie Me 62000 the BtehbiGhstnohdd#tBin 40000 Tba Gerogbinant

< d d Nbrit
ohanin reseﬁlmmmnammwﬁ fngiotolding and hmstionjen deignag by O (igure 1)
and blologlg/g@céﬁgy %dgurﬁg\%g nlﬂmpgl?]ezg&ﬁ%eh (silghetﬁ(;%ﬁo)wclll-g?g Hﬁl@ﬂrt&ﬁ for future

study on thé d@utlundsaphtionships.of tikunys! potel@. M, Jeyaseel an,
K., and KM R M (1999) Blood 94, 621- 631 12. Inglis,

1 th. Enzynol. 91, 324-332 13. Paxi nos,
Physmloglggl roé%é? Ogr an ﬁ‘b K. B. J (2004) The nouse brain in

stereotaxi ¢ coor di nat SEUL S-S :
Snake vendJSA ate} compplsk fraixtyre of Qﬁ H.‘g}la ac%& tdf@ 22? r})?(?tems. They

9 2 fé’i@gl Fdctions. Sbﬁ%rﬂﬂ thesel.lbroﬂéms such as
play importefiE iyl %%BE%({;SO ‘885 16. Al tschul

neurotoxmB/Beﬁéi @iolved ih paraSizhgfthe preyAwhAe otmwgludglgmydr@%@zymes may
, M1
be 1nvolvedgé1g dlggtlr%@g _pgezyoagmaglg'ls P Bgf; @ﬁcrpé)lse gfaﬁ §ggrh%wﬁg%gﬁtrfﬁﬁfeqﬁf s.lowmg

erson
down the &blh?#ﬁx%?r@e&ﬁdt hellpm 1tEG£%ﬁﬁ1@V ar hel\hyp&alge@emffectmay also help in
D. Jackson, . J. Jhaco sded to
the defensivenfungtén bg. 1n@ucmg_p@bgntpre@tom( anup_xph Iéxrt szllles afe ne

clarify the @ atl}aé%a g)y Gkamﬁ’in r'\%g%mérthe Sher %‘nﬁﬁh&lﬁ@ﬁfé&?ﬁ in MHe,venom.

maker
Si nonyan, V., Song, J- S., Thi essen, P..A-, Vasudevan
Implicatidhs, of\thﬂgropﬁptldl?’a?mﬂtto&,l’rﬁo Anin vip J. J , andBryant,

e 748 1 fid
Ohanin is %IBHCISI%F% ) I;}'E&JO%{@S@) Igeﬁ%nlofklilp}alﬁgs? t“é&of dgenrrglmr?s plrorfmp ide
segment @Ir@l m&ﬂ is thEﬁrst Bmakdﬂ ernoB4 pmn Jeporil s&cfpp hagouring a

% O¥\Bkl and Whitlow, M
propeptidg aeay@}lt Firtb? Qrtﬁlénm%‘é’ 2 “ﬁ‘i@"oée %o Henry, J.,
R bouchon, MT., Ofer, C, and Pontarotti 199

ProproteiBve€ qu:m:ss&ll Gmi'lptmﬁeﬂé'mm E. coli for characterization. Recomb(lnant p%o ohanin
is obtained as highly soluble protein, in constrast to recombinant ohanin which is insoluble after
the expression despite efforts made to increase its solubility. Hence it is clear that the presence of
propeptide segment helps to solubilize the mature protein after the large scale expression in E.
coli. However, it is not clear whether the propeptide segment aids to increase the solubility and/
or the proper folding of the mature protein in the venom gland cells or lumen. It should be noted
that mature protein is present in trace amount in the crude venom. Thus this may suggest that the

propeptide segment may not be required for the solubility of ohanin in the venom.

Similar to ohanin, pro-ohanin was also assessed for its biological functions in mice. It should be
noted that analyses from both the locomotor activity and hot plate assay strongly indicate that
pro-ohanin did not exhibit similar pharmacological actions in intraperitoneally-administered

mice as compared to the mature ohanin. But pro-ohanin  shows potent hypolocomotion and
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Commun. 235, 162-165 21. Henry, J., Mather, |I. H,
Mcdepnott, M F., and Pontarotti, P. (1998) M. Biol.
WE@6/068625 1696- 1705 : 22. Prodronou, C , and ReRBG2005/000429
H (1992) Protein Eng. 5, 827-829 10 23. Ponting, C.
P., and Bork, P. (1997) -Elr.-BS. 22, 193-194 24. Vernet,
C, Boretto J., Mattei, , Takashi, M, Jack, L. J .
hyperalgesnt fgggt? \j'ﬁe%ﬁuectgl qu%g@ lﬂngr the%mcea%iltﬁ’éléﬁ ar targe Flze and/ or

00- 612 25. Hodgson, W C
confonnatlcﬁ‘{%aﬂ\é&kdfaﬂa bﬁiﬁﬂ@tﬁlrﬂmaﬁha\(ezmbﬁ))tedjprmoh@up fropHezpssinggihe blood-
y

brain barrieA, ang lqglbngﬁgntbf Sr%&gp@gyrgl}%sg %%a‘ﬁi’?zlh\l% mo ea@él)rktlar g‘!sg) %\lqﬁ@ central
nervous sys%m Clahe%r%lﬁkﬁg Biou gﬁ‘%@pﬂa@éﬁe o?%ﬁ)péﬁﬁde?s%gnﬁanghﬂmts the ability of

arde, J., Koro k
ohanin to cf&3§ thegolobd-braladalamelr it @nhe)ncw themﬁgqxqoépgl ?ﬁects af, ahalmn at the
central ner{%g%{ems It §ho(u]I%%8 otJeﬁlt I o'r% oggﬁﬁlls ggifolﬂ]nwre 4btedt #8n ohanin

RRLAK ARG PR, rdite. FAREerkU20, rbi-ohEmn(aig%y)lg/E@ dose is able to
when the infechiOn 15 BN A 711478 29, Sung, M L, Low K S.

block ~90 % of tRAIbckinatr abliviey ¢21be eypeBineatd MicPhar macol . 63,
éllg 1(118 30: Jones, H. Mi Kubo, A, and Stephens,
. . . S. (2000) Gene 258, 173-181 31. Sharp, P. M, and
O”g‘“"f‘fé“’l“b Hi (1987) Slucgl eic Acids Res. 15, 1281-1295 32.
e
We have a§o3;30\r>vgttgqitt cg}aggl gene rsltls %§ S 11&90%%&% 'ﬁcét@@ jus@ Bdfordthe PRY-

thDo) ITHeJre WivoFeurieh0'eid song@qmngg of the
SPRY and;gg)sfj ggrgaﬂls ;F%Jre %n m are\WvoFcurie S 8

introns. Om¢ thet{nyl;mxo@earﬂy staptq:sy %g e>@n's ’aﬁe;( agsgzwfanﬁ q\i/’l w%ﬁ?x&fg%r%g and the
r ot ei.n

. 1. A t f
introns rep(r‘égf’ma&ﬁrs(?f“élflg bgg ncp@e?ll tgelgnrll éggﬂ)ﬁlg g&lﬁ%glgéé)r%g%ﬁbﬁila&g safes that split

b
genes arls%1 rffg?g:hﬁiﬂgeor&gfrffﬂs Igﬁneﬁ ?)ﬁ't the m@@nrﬁnoﬁég@@@ GENOIn Briel &l)e érs)t theory
se nc
suggests thatoesins @@mgﬁmtsﬁlﬁ% etehgv'ﬂé%%lﬁg oSt 8“?5“‘“% éfpr&g}‘ %‘Shereas the
&oleo rraidogn. t Th larit
second th%%‘;, Sufggggté %A(tcr)h}é quéé’i‘fﬁn ] dﬁtéﬁsgﬁgls&ng vrarl %dr??l E( sypilarty in
organizatiff & Et@olaamm pane tndiaates atylat it bys py(o@ybly(eay lvgd 15y (é}e) same ancestral
gene as Bmé g}@@;g Ig:l]tolgggs? Lfgﬁgﬂg}r\&h{?&c?teg {hﬁl 2 etvg'lﬁu@xp bf 6ﬂaY1mt &bne was more

oconot 1'on”or hyper al gesi a,

mhnem@ %\%&rﬁ%ﬁfﬁ?%&d&nal equi val ent has an antigenic

Mechanism of ohanin and pro-ohanin

Localization of ohanin and .pro-ohanin to the hippocampus and cerebellum suggests the exact
nature of the protein to exhibit the hypolocomotive effects. The hippocampus has been shown to
affect the metabolism, which indirectly affects the locomotive ability of the animals. Indeed,
neurons in the hippocampus were implicated in the hyperlocomotion caused by phenylcycliprin
and cocaine. It could be possible that ohanin acts on the same receptors as an antagonist to show
its hypolocomotive effects. On the other hand, cerebellum was implicated in the overall balance
of the animal. Previous experiments using amphetamines show that the neurons in the
cerebellum are affected, and show hyperlocomotion as a result of amphetamine administration.
It could be also possible that the same neurons are also involved in ohanin interaction. It is yet
unknown if the neurons which affect balance may be affected by ohanin, although the lack of

balance might induce a lack of overall locomotive abilities.
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common with a protein according to (a) (b), (c), (d)
or (e)(i); (iii) an active fragnent of a protein
waewenaioryy to (a), (b), (c), (d), (e)(i) or (epCi/8%2005/000429

whi ch active fragnent retains the ability to induce at

| east one of hypol oconot#8n or hyperal gesia, or which

active fragnent has an antigenic determ nant in comon

with a protein according to (a), (b) (c), (d), (e)(i)

or (e)(ii); or (iv) a fusion protein conprising a

protein according to (a), (b), (c), (d), (e)(i), (e)()

or(e)( i). 2. A nucleic acid nol ecul e which encodes

the protein according to the claiml1. 3. A vector that
CONCLUSKMai ns the nucleic acid nmol ecul e according to claim

2. 4. A host cell transformed with the vector . )
We have i@GGAEE] AFifled MldafuficBonadlly dharmetenized af nqyebduagéingohdman from king

protein according to elaim1, the, nmethod co L SieR,:
cobra venopul Qi eSO BN BGHE) G LERe g 17 LTACtveness of
ohanin adrqqﬁ%gﬁ%t%i ARA g%ﬁh A9 c&lﬁg 1A Y §stene GaMmiiseation sthﬂoﬁglm shiggests its

d conpri sing fem cal  synt hesis of the
action throRgtptheicentral nefuas mpstmchithough theng etaf perigheralbnerypisy stym cannot
said chem cal nthesis can be soli - ' fructu
be ruled oufy Wellere alsg ER A éﬂ’grﬁxé’fers_\%?g 19EnBBPks Afre structure
qgﬂ% - paliek oNal depdilcannanhabalof abfioriohf, obaninah ke mblecular
and functi [ ni(?lﬂgréﬁltlfﬁe protein according to claim1 wherein the
level is cumrattlyosideranpestigeBon.nmruni zi ng an animal with a protein
according to claim1 and harvesting antibodies from
In additiod, \Fe ﬁﬁ%:”ﬁko QRlonBa %8 SHelikhcee hes cHNaNTdrhehaain. ks fhlblengtie cONA
I’n producl ng nonocl onal anti bodi es. 5,% An anttl P%—%C-t inal
sequence athl B8 Ui matdes fernpreprooelani ¥alct BIORGPYYS (G ! il S
et hod, of. produci i @dhﬁd{]oﬁg@ﬁéhsfn'&téﬂz@be{zrbut not when
Recombm%?&é’é?'&b?fﬁntsgmgf 8?{%%&%02:8&% the met hod .g:orrpr_i ses _
injected i. 'Ipn;ﬂtln{jﬂ\'s ﬁi';:?@reaﬁtﬁn ﬁapbgfk _t«gvgag _fcéwi?ir fw:rn e]tleﬂ :mi?]gwa! : afifgvttb of |ohppn. The
] vesting [ i es [ S :
genomic N4 @ﬂvwmgomdl%?sfii% PFFéF‘i‘ﬁ?ooé‘g%eoF’&‘%“ﬁga“flg%b“f én?{%n ‘oﬁ“&&tmgly’
el isMRh bl Red foSéh isGRRInativBigaplioed. 1A Ihesel findings
the Secon%g’?JnA%&gﬁi?g\}gﬁgm efrf ect?ve .gz(g]ai nst a protein_of clai.m
together inbicaldthatfolmeirhiptmt emewdwhfantili ¢ - hoenpizontappng pEpteins.
protein according to claim11. 14. A pharmaceuti cal
conposition conprising the protein according to claim
1, the nucleic acid nolecule according to claim2, the
vector according to claim3, the 15 host cell
according to claim4, the antibody according to claim
9 the antivenom according to claim11, or the
nodul ator identified by the nmethod of claim13.
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15. The protein according to claim1l, a nucleic acid
nol ecul e according to claim2, the vector according to

W@ b@b/068825 t he host cell according to claimd4, PEESG2005/000429

anti body according to claim9, the antivenom accordi ng
to claim1l, or the nodul atgg- identified 20 by the
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GGGITA
GCTGGGAAGT CTGTGAAGAGAAAAGGGTACCT CAGACT TGT CCCCGAAGAACGG

ATTTGG
CAAAAGGGCCTCTGGTGGCTTCE- XAETGGAAACGGATTCTGACAAGCTTCAAA

AAGCC
TECEIMBCGATTATTGTCTTTCTGGATTACGATGAGGGAAAAGTGATTTTTGAC
CTGGAT

GOT GAAATIZAEIR) SBATO A HBCA /TP OAATBAEAGGAAGT TGTACCGT TT
TACTAT ATAGGGGCACGTGTITTCACTCGCAAATCTT Sequence id No 7

M 5 KoAL ASPP G
KGR %P"‘:""E ortgring ot apde R B {05ts

v

A

G KGVPOSPERF C
K(%" Fpipiep qomprising the sepenee aﬁﬁ @ @09
YLRLVPEERI WQKGL WWL

R
L (<) dprateld demiprising thé sequende SEQ 1D KOKS |
TTIQANFNGEEVVPFYYIGA

A%g%@}&d%%& e I . O AAAT GGT GGAAAGGCT
%@B‘Mﬂﬁ@é@m&m&?@wmm@w

TTTGAA
GDCEER AR LACARCAFE Pt aésbid ot ARY (X X(8) | @W@ﬁvhmh

GGT GCCAGACAGI CCAGAGAGATTCAGTAGCAGCCCCTGTGT
qrabequivalent retains the ability to induce at least one of hypo ocomotlon or

Wﬂlﬁ%ﬁﬁm@m@%%fmﬁm i

ATTTGG
SRV Trghidit o W%AWU@F H 0K A r @D

TCT @E@Aﬁ%wmﬁﬁg %&BTMW W&Oﬂ or
Gl %W@@@W&W &iAkf\G?\"i\G?\

T GIAT BiSiBOlT ACTPTFIRE T et eGP FAGKBA ©O0),
AN or (e) i)

2. A nucleic acid molecule which encodes the protein according to the claim 1.

v
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ZMORAXWVZs
Fr<AXoOon<o

3. A vector that contains the nucleic acid molecule according to claim 2.
4. A-Host cell transformed with-the vector according to claim 3.

5. A method of preducing the protein according to claim 1, the method

comprising culturing a host cell according to claim 4, .

6. A method of producing the protein according to claim- 1, the method

comprising chemical synthesis of the protein.

7. The method according to claim 6, wherein said chemical synthesis can be solid

phase peptide synthesis or combinatorial chemistry.
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GAATAAAGGAAGCTAGAGT TTGTAATGGTCATGTCCCTTTCTGCTGECT TCCAA
TTTAGT

wWa @6 68hIICCAACAAACAAAGAAAGT CCT GCGGAAGCT CACAGGARITIZI GX00 8310429
ATGCTCCTGITCACACTATCGCTTTTTTGCT GACCAGGAAAAT GGT GGAAAGECT
CTGECT
TCACCT CCTGGGAAT TGGCAGAAAGCT GAZ%:‘-T GACGTTTGACTCAAACACAGCA
TTTGAA

T O A A R AR S S RAMAT SRASRT T EREoAG i
CORGHEAETHCRAGAIBAAT Emmmmﬁmg an

T%@w%w@rw

A TTGG

AAAGGC
T@WGGAAA@%BABT@E@&EE@T@GMMMW sabididgl " 6laim 1

&%gﬂsﬂ&@?ﬁ@émmmwmmgrmmg to
(.,

S R

ﬁ%ﬁmémwmmmmwm@mw or

10 @I TA
CAACAGTTGGTTTAGTGGCTGTTTGAAGTTACAACCI;‘CACTCI:‘AAAATATAACT

AGTCAC
%%Wﬁﬁmﬁﬁﬁam&m@m&ﬁ&ﬁg J GalsA

gﬁ ?E%%%rﬁpgs@mn comprxs%%ﬁg%ﬁxclccor&é Ct:g% aim 1,

ggﬁwpﬁ%an@%mw%ﬁ@ LT AR T A3, the

host et ccrmdipgCan cldmT4.ohe FtbGiy @AGALTT TECBRET CARET@Rivenom

TR R o eieilesidsesitsd by amethod of laim 1.

ATTCC‘AGATGT ATAAGGGT TGT TGCCATACaACTTTACACTCCTTTGI TTAAACA
Wr AT T ecamtar rtradDe e ARAGOCATAREAGGd molecule according to claim

AN B & KECh Ak boesret sspertinerorsleimn Ansnaniivody

2cbTrbilig 16 Gl 1P AR VARG h drihe
TGTT/-ilHEéTAAARAA ARG Ecdelitng to clalm 11, Sogqttd% tnnggul[aaor I{genuﬁed

dhe method rdchindsafor esoa@ediine.
GGTAAGAGATGGCTTAAATAAGAGT GTCCTTCTCCAGGAT CAGT CGGGT CAGGT

16AACMAe of the prot di : lecy
TART GCOAGA IR ASssting forlaim L the pyleis acid molepyle aesording to
c@rd‘;‘rthe vector according to claim 3, the host cell according to ¢laim 4, the

GL ATGAT RGA A AACATCAGAGTCTCTTGTTGAGATAGAA
axx a/g\cor g to clalmG; tgzr gnca-venom accordgg-a,r to claim 11, or the modulator

ldIWBﬁH%WW%%%%ﬁ%E%@@@%H%% as a

SBMHY%CT TTCCCAGCTTGCACCTCACTATAGCTTCAGCTGTGT GGGCATTTTCC
CTTATT

17.  The protein according to-claim 1, the nucleic acid molecule according to claim
2, the vector according to claim 3, the host eell according to claim 4 for manufacture

of a medicament for use in the treatment of a neurological or muscular disease.
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CTGRCACTGTATAAGCT GT CAGGAGT CATCTTGGT GAGAT GGEGT GECGTAGAAG
WJ\%%’EERRTAGAGT CAARTGTGCCCTTGAGATGT ATARGGT CTRCITSGABR/ 100429

-IC;TGTOCA:CASXCIZAGT GTTTATCAACCTCTGCTAGI TGGAGTGCAGAATAGITTTTTAR

?XgGGATAC" AGRAACAGT GOAACE&(%'I—' GACCCCATAACTGTAGGECAGCCCAA

GETCG, thod of sedati cO! S adrmmstenng the protein
T eamethad of Sedaing an anime o A CerlT

GRasFhg to claim 1, the nucleic acid meolecule accordmg to clalm 2, the vector
riko el (5o AR R R AGT AR AT AT TR PR Sca
A@ﬁg&fﬁ'&ﬁ @t odrdint (e RAREANDECCAT TTAGACT TATACACCACT

A&T é@ﬁ%&g F AO%G’*GTOA%TGC&G%C%&%%%T&T FAA G iscase

TTA

@mmﬂm%@@ommr@m@m@m@cém
PR 1o, g e e icah PSP AR e AR A My

ACACAC
RﬁTATWCWﬂMW@W@WWWm 1
GITTTC

TAGAAAGCCACAGT GCRCCTCTTACCTACCACTCCACTTTTGACTTGTTTTAGG
AGAGCA
GRGTTTTACARCATCATTGARGRAGCAGTCAGCCTTTATTGCACTATATATCTT
TACATA
AAGCCCTATTARARRGCCTTGTGTTTATGCATCATATAAATATGTAGARGARTG
CAGACA

TGGGRARTGARGCCGGGATATTTTGTGGCCT TTCTTGCCCCTTTAAT TTGAGGT
GGGTGG
GTRATAACATTTTCAGTGATGTTGCTCTCCTAGAGTTTGGTTTGGCTTCTGATG
TTCTAT CTTTCTCTCTGCA GCTGATGTGACGTTTGACTa

- RACACAGCATTTGAR

11 CACTGGTTGTGTCACCAGACAAGAAGACT GTGGAAAAT GTGGGTGTCCCCAA
GGGT GTGOCAGACAGT CCAGAGAGATTCAGT
AGCAGCCCCTGTGTGCTGEGGT CTCCTGGAT TCOGRT CAGGGAAGCATTTCTTT
GAAGTG

AAGT AT GGGACACAAAGGGAAT GEGCTGTTGEGT TAGCTGGGAAGTCTGTGAAG
AGAAAA

GGGTACCTCAGACT TGTCOCCGAAGAACGGAT TTGGCAAAAGGGCCTCTGETGG
CTTCGG

CGACTGGAAACGGATTCTGACAAGCT TCAAAAAGGCTCTGGAAAGATTATTGTC
TTTCTG
GATTACGATGAGGGAAAAGT GATTTTTGACCT GGAT GGTGAAGT CACTACCATC
CAGGCC
AATTTCAATGGGGAGGAAGT TGTACCGT TTTACTATATAGGGGCACGTGTTTCA
CTCGCA AATCTT
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