; €3e&T" p\ #N&6&T&} mmmi ~i mi un Speci fi cati on CYTOTOXI C PROTEI N AND UTI LI ZATI ON
THERECF Field of the Invention This invention relates to a new cytotoxic
protein (Mtoxin) nucous |ayer 5 devastating toxin) produced by

Hel i cobacter pylori and the use. Background Art It has bee ' t hat
the human gets nany gastritis, gastrictulcer and gastric cgmmmnw Iﬂmm || _

Hel i cobacter pylori. A distinct direct cytotoxic factor causin struction
of gastric epithelial cells and irreversible cell death at the 1 begi nni ng
of these diseases has not been spegjfifRdtion factor changi ng pH environnent
and immunity reaction in the stomach, a factor adhering to gastric

epi thelial cells @yToa0Xb2RGTERY|AND, UGB LIDAFIGNCPHEREQF of bacteria
t hensel ves has been indicated as a factor devel opi ng such di seases.

However, it has been unclear hFidldofthe havenrfaerric nucosal destruction 15
triggering gastritis, gastric ulcer and gastric .ca r is . injur Ln any
process, orlRifanveRtign Jerates t?é’sBSWSF%qoég’flﬁcqr(??elpo&@ﬁtgxﬁa&?éfogl Sﬁ%&’ggm
destruyctign. Th n caalati ' él?d/ totoxicity is

I sol at'ed, 8%‘@5-[?6'“&2&%@@@%‘%?&#@2@%?{& jggl r et/He]g%élé%l e cytotoxic
activity. As a fatal cytotoxic f@EdcRerfin®ARAt hogenic factor) it has not
been found in vivo and in vitro. 20 Many researchers estimate that

Hel i cobact ar hyd béén ceassidesdr iHaxtdthenhttheamigeteemany ghstridisy gastrieenlcest omach
in vivo, secretes a direct cytotoxic factor for gastric nucosal cells. -~
Consi der i and tgastiiencancambye Helicgbeeigsdylon) | Asditinet slirest cylptorge factos

fi d in 1996. How , 1N, I, £t f 1§ LS I bl
o | sol at eumias eamPROn ohEapicca IR s S ARguere Saleiall destf o TRESS! ©1 ©

oo e A o’ > Separ e
and (i Beeiialll, OF dheSs disdadbd s, 607 e S ARHL P fatr g 901 1o
i nvent i ongfRgoRMeRE &Ad Imbliatity aenetien e this etemack ausfaowrgadiering o

gastric ulcer and gastric cancer by Helicobacter pylori infection is found,

a nmass prgdsteid epithelial-cells-by Helicobacter pylori, or move properties of bacteria
themselves has been indicated as a factor developing such diseases.
However, it has been unclear hitherto that gastric mucosal destruction

15 triggering gastritis, gastric ulcer and gastric cancer is injured in any process,
or what is a direct responsible factor to the gastric mucosal destruction.
The only is that vacuolating toxin having cytotoxicity is isolated, but it has
week cytotoxic activity and reversible cytotoxic activity. As a fatal cytotoxic
factor of a pathogenic factor, it has not been found in vivo and in vitro.

20 Many researchers estimate that Helicobacter pylori, as described in the
above, in the environment stomach in vivo, secretes a direct cytotoxic factor
for gastric mucosal cells.- Considering the importance of diseases, all
sequences of the gene is confirmed in 1996. However, in spite of the use of
serum, it is impossible to isolate and identify the presumable toxin due to

25 separation conditions, with difficult culture conditions and purification
conditions and unfixed valuation systems of the toxin.

Problems to be solved by the invention
One problem is that responsible protein causing gastritis, gastric ulcer and

gastric cancer by Helicobacter pylori infection is found, a mass production
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2 method of the toxic protein is established, new Mtoxin is identified,
and di agnosis and screening nethod is established. Using these nethods, it
is desired that responsible toxin of a cytotoxic factor for gastric nucosal
cells is controlled, and preventive and treating agents of gastritis,
gastric ulcer, gastric cancer 5 and the lice are devel oped and a method for
using the toxin is found. Disclosure of the Invention Inventors of this

i nvention have studied earnestly to resolve the abovenenti oned 'probl em and

identified new,t,oxi N that causes i€ erS|bIe e

Hel i cobac’[’l«gﬁ“b‘ﬁlog t1?1 '§°’%|ﬂrﬁfé’a 1§ repipblshe Wéﬁ 4C)ﬁ‘iﬁ'ﬁjtl oﬁgwﬁﬁgg pdy
simlar tgg 8!51%033{@%Eréeﬁlﬁg%éﬂh%ﬂq‘érbs%ﬁﬂﬁeﬁm Uﬁﬁg%%% -méthoddsitbren
found that I's toxin has a toxic power 1000 to 100000 tines per unit of
abovenent desifsll Yhat abspdrgbleotoxin ofnal cyfot@as $&sori foregmtrivi hiueosaklcklisdiat h f or
various warm bl ooded aninmal cells conprising not only gastric epithelial

cel I's but ccatroBed, mnd povgniie. anﬂhs:atmg/gmtsroi g@stmins,sgaamenﬂcm gesniecanegeat edl y

researched o these views to a es i nvention. Nanely,
this ithvetdt Bﬁi]"]ﬁ' ﬁfidﬁé‘%‘Oquea“fi@im%&?‘ﬂ%r “i“l%t b”‘tfgiﬁ‘% protein conprising a

protein having at |east 70 % t the am no acid sequence
represented by SEQ I D No. 1. ﬁ??gg&%adrtﬂlﬁglm%%%{l%e of the cytotoxic protein

descri bed impyeh@ird df t}ﬁg%%hﬁbhzlﬁ‘&'vé Btidied darfeftlpitai resoBRfe the abev@ 20
cytotoxic activity as that of the am no acid sequence represented by SEQ ID
No. 1. (3mehtionedtmiobiém, pndtidientifibdcd aew toxim thhaticauBesvimreeersitleeceflr ot ei n
is produced with Helicobacter pylori. (4) The cytotoxin protein of cI al m 1

or cl ai m deathewhen Helicoactesinylorn 1mtlam¢dd1wr@ammrfrﬁg C@Mﬁba

which, js t f d with npi EQ 1D
o, A5 iR Fvieguenkit i SRR b St A '?%ag%ﬁ%e@wc Q
protein Ogia(itlﬁh.?@@?fa%'gtﬁ)ﬁ% ]{)5@&51(1?66;39'[100?) e Stfyl 3 it 9P Apb{e-on No.

FER, M BP- onal uté o vance ci enc and

Technol Ogheﬁh%ng@)vacﬁ@atﬁfg]%ht HNB it SARRS M@v@i’sﬁméeﬂ Aeatthforoydregudxi C
protein of claim1l or ( A monocl onal antibody specific against the

cyt ot oxi cwakni-bioodediaghmial cell Scannprbinghdtyonlyrgusirieepithelidl ceHe bay absooxi ¢
protein of claiml or 2 against a mamml. (8) The nonoclonal anti body of
claim7 V\lmmnosy‘pﬁSodGHmnmntpra otiylmmwmnm Bawe sepeatpdly xasearoted oRERM
BP- 82 &E% The no Ion ﬁntl bod laim7 which is produced with a
hybr i Bbma Sﬁﬁ%‘“ﬂﬁ 96 e%eseg -8223. (10) The nonocl onal

anti body of ! f sition
No. FERM BIJ\I%@?Q] {}f%’n ycI gga]asg goc]ﬂ) g:l@? al E‘Z}?et fgﬁgj)i}t ot oxi c
protein \A&xﬁbnbﬁlgomp%faﬂ Mm ma?s@m)cm OQfméféeld@ﬁmS’%t thraties acid claim
1 or 2 against a mammul. (12) A nmethod for detecting and diagnosing the

cyt ot oxi cs@uenee trepi'esehaedrby SEQIDINowher @) & p dusiatqreptidmed theryitotosic or
pol ycl onal anti body described in _any one qf clai 7-11 s, use é 13) An
agent for pmt@uedﬁs@%m cladny 1 nehayastarized d&n@@tmi)@ ¥atein has the § %I c

I b t f cl 1 t
monocHbnaP kAR AHGVEY FLHRS oo oy sraubpf Eebfeselrgll B850 0 1
7-11 are N%.e‘i. (@ Thé Feitortt ﬁl‘b‘%exﬁcéf%ﬂ'rﬁ‘q & Q9 Rtherein the protein is

produced with Helicobacter pylori. (4) The cytotoxin protein of claim 1 or

claim 2 wherein the protein is obtained by culturing a transformant which is

transformed with a recombination vector containing DNA of SEQ ID No. 2
25 coding the cytotoxin protein of claim 1 or2. (5) The cytotoxin protein of claim

4 wherein the transformant is deposited by deposition No. FERM BP-8218 at

National Institute of Advanced Industrial Scienc and Technology (IPOD).

(6) An antitumor agent which contains the cytotoxic protein of claim 1 or 2.

(7 A monoclonal antibody specific against the cytotoxic protein which is



15 pronmoting or inhibiting activity of the protein of claim1 or 2, wherein
cell multiplication inhibition activity, cytotoxic activity or cell death

i s judged by conpari son between negative or positive control groups with a
war m bl ooded animal cell. (15) A kit for screening a conpound or its salt
pronoting or inhibiting activity of the protein of claim1l or 2, wherein
the protein of claim1 20 or 2 is conprised. (16) A conpound or its salt
pronoting or inhibiting activity of the protein of claim1l or 2, wherein

t he COWDOHBELjhEdWﬁﬁﬂﬁﬂiﬂﬁJnhgf& El% RELULDLic TGN & cleii Mbl 4 Fainbd B the

kit for screeningof claim15. A nmedi ci ne contalning a conpound or its

sal t, whensamnidle @) rfleundnbalenal anvtibiodyioftdllinh iTwhicht ®tpredacatith ky of
war m bl ooded animal cells with the 25n§]raotei n of claiml or 2. (

18) A
nedi ci ne &ybridema thonewnf deppsition NpntERM BP=§232.i n@) cfhe m@nod:gzal
tritis, Q. [ | , tri di i ng..that it i
daused v eRCRRe e ey T weibpaieRer Rt ton huPridoii i dhdtroopiso. | | °
. . . ! e ¢y 0 o
shows S  TERMEPAZST. ty Tid SloddERele Bt of MinPT MO0 Se profufeel. L. |

a shows agitly iat Nylfiddvhé Qon dfdepRftiod N IFERMBP-8950T QancAoBfclddig el ute
protein. b shows SDS- PAGE by silver -stain of fraction 16 to fraction 22 in

t he chr omanhtipodphgpedifia sfainst bthelscyabtguiot protefroxwhidhr assibtainddt by5 a
PVDF menbrane by electroblotting. d and e show norphol ogi c changes of Hela
cel'l 24 hommuzization of hsentetadc pradebbof elaimelkor 2 agaimstiamammealot 68)n

I ncl udi ng extract .at .a cqoncentygtion of |.nM spectively .Scal e bar

50, com | Pyteshod S0k dgerRngorh 2ot shp eviatoRo Tt gR I G8Eb ot ant

t oxi ny bt i ] . . [TV, | fl s after
6 nours. - Forkaeis thehEBGR A aftiBOR/S: Bl RRRII R ARAY Raalied BRFERES 21D,
addi tion of clffeMpilnaBtudddt 0Xi3). Ad ssaysfdeRbredehfingEnd tratil ia
gastric cells of negative control after 6 hours. e and f show CRL7407 cells
after 3 hoaneerpgastéitiscands gadtrisnilcedtiiggereddfy thecortbtoxioproktinafichainilg. 3
shows sensitivity for Mtoxin of several kinds of cancer_cells_in 15

Exanpl e 30r 2t wheteindhemonasipra} antiwiyranndicloxabanbadyslescubed BheR%t i on of
Mtoxin in a s#Eftratz) and Y axis i%ogi di r.ec IX absor bance of wavel ength
415nm or BYe 0k glaims, & 11,818, uigdn JBF don Eexeepie @ GemPGHRfol s
esti ed 9 1 : 26 Aoy se

col oﬁ Zop%%egﬁ%%gﬁfﬁngﬁwg? tggoﬁ%?ﬁaﬁaﬁﬁiﬁclag%g?’o h%’%gnb adder .
OVK18: huppiltiptiehtion i6RbEEen aklivity; cyteb@tc RRtsitgadr éellcdéthris jddggdPbyhunan

| ung cancer. 9-22: hu~rian cancer of the gum CRL1500: human cancer of

t he br eastompatisos between nesativerob positivegcontratigroupomath amarpobloodadch i s

conducted in 25 @arr?l e 8. . Al dilution magnifications of cultured
super nat apzmat callpy 13d b kit fors seregning @ eRyapownd orglis s FORQBRE OBctivity

wth cal Ciﬁﬂ‘b?ﬁgé ac ti\%tif;1 of the p""r%%&rnb&" Hail 1 or 2, wherein the protein of claim 1

20 or 2iscomprised. (16) Acompound or its salt promoting or inhibiting activity

of the protein of claim 1 or 2, wherein the compound is obtained by the
screening method of claim 14 or with the kit for screening of claim 15. (17) A
medicine containing a compound or its salt, wherein the compound has
activity inhibiting cytotoxic activity of warm-blooded animal cells with the

25 protein of claim 1 or 2. (18) A medicine of claim 17, which is an agent for
preventing or treating gaétritis, gastric ulcer, gastric cancer and a disease
showing that it is caused with M toxin by the screening method of cliam 14 or
with the screening kit of claim 15.

Brief Description of the Drawings



~ Exanpl e 9. The negative control contains 10mM Tris buffer pH7.7 al one as
a substrate, and the positive control contains a substrate and 10 nM M
t oxi n. 5 X axis shows each fraction nunber passed through a cal ci um
al gi nate colum. An average concentration of each fraction is 10nM and any
one of the fractions shows at |east 10 nMor nore. Wen red corpuscles are
destroyed, henogl obin concentration in the solution is increased. Y axis 5
shows 415nm absorbance. Fig. 7 shows, in Exanple 10, %viability of HelLa
cel |'s showipg Meh 6w’ An! dHloRickRSn & it at thiei APl dEhineatigd car bon
i n Exanpl e 18. X ax?s shoas eacﬁn%fute rggﬁ}o nunber J@'colunn. Mt oxin
concent r aExanplane awhoageactBaty e tarin foreach fidrgionl sndhbs@hahcdHsM or
nmore. Y axis shows 10 obtained by dividing the value of the toxicity of
each fractheelubgproteusi th shows SDBSPAGE by silgemnstainupffiabtion 1680 frantiond. Fi g.
8 shows ag_ shown in Fig. 7. 1t _shows % viabilify in HeLa cells, of
OM col T ul 8240 Zheichepreaiisrablay b & RBOWH anAs BLRTPIP TR temnsdereditey by
adsorpdiopy f [ . ¢ on The
kg 1o Wbﬂﬁ ﬁo@a&@bxj%i;e&?é&l%&@g ddtd ERhbY Lﬁ@@%ﬁﬁ)é? %hhﬂggé‘{)f

protein having thé same am no acl ence-or su "y 1dénti cal

am no aci fe$ AHeBTLh¥h i aftECeiBsPe 36 tie SRAYEEXErdct RNASHY §RofdKirrEQ | D No. |
of this invention may be a protein originating frombacteria strains of

Hel i cobacimiugingmxitradt at asccomephtratis@lof 1hM Jespeedinelt | RVdale bar, G0 nNCTC 20
11639) R85-13 6P) R85-13-12F, R85-13-11P) T81213-NTB, J99, 4, U2-1, 85D08,
MC903, Mc1Fig. ZrBows ceaeerphologic ghangriwithethe) gene recompinantatoximt hesi zed

Ceauence PRIFREDIR BAREPISRD AOTGYS AROERHYRIOALIL OCOTHeENs A HaPHao! gy
f t 0% ' ° or ef bl
about RbooR apt b FIE oflaBarEntpBP RN oy Bl ol B U AuBRE 0

exenpl i 1 gghom¥in@nPMPIB4EA. NG\ShdesSUREY 201 (AT!C0) A digh AHEmaN! g2 tAe cellgequence
as the am no and sequence represented by SEQ I'D No.|l, a protein having

subst ant i ef hegative cateol aifterds hourk. s @pmhf shewm CRLLME) 7acelisadfter 3 heussine
activity as_that of the 6. protein having the amno acid sequence
r epr esent aad Gyhasre of G additeem obeecerbipant Melgxims substantially the same

activity, .cell, multiplication.inhibition activit a cytotoxic activit
or an acti Fig,S ShONP SERRLVRAORM W of sousa s o pabeRtegllsin o Y

jan act st ds S enfbCr iy
For - oEam e R HE s el P 6R o i mal v, i1 1 &

for exanp n physi o ry or pharimaco

pr ef er r ededrrahtidtRresit MMoldh B a Qubstrakd, indd asctsesﬂd“ksedﬁé@ﬂy BBs@dancual i ty,

for exanple, about 0.1-100 tanes, preferably about 0.5-10 tinmes, nore

pr ef er abl gf wheelengtlb4 P5minnmshy ahelatbermdiookheh tse absdrbante ef aareggtisat i t y
factors of nolecul ar weights of proteins nay be different. 10 Tq.e
activiti egonirolaseénmatadtasﬂqoé’/atliplw: ratrenatpema. gelen\26: parcinemantdhe o
activity or_an tivity causing cell death can be determ ned by well-known
net hods, WSEQ% e, by the screening nethod undernenti oned.

20 Fig. 41is as shown in Fig. 3. T24: human cancer of the bladder. OVK18:
human ovarian cancer. KLM-1: human pancreatic cancer. A-549: human
lung cancer. Ca9-22: human cancer of the gum. CRL1500: human cancer of
the breast.

Fig. 5 shows western blotting of monoclonal antibody which is conducted in

25 Example 8. All dilution magnifications of cultured supernatants of
hybridoma cells are 20 times.

Fig. 6 shows M toxin activity with calcium alginate as an adsorbent in
° Example 9. The negative control contains 10mM Tris buffer pH7.7 alone as a

substrate, and the positive control contains a substrate and 10 mM M toxin.



As the protein of this invention, the follow ng proteins can be
exenplified: an am no and sequence del eting 1-150 (preferably 1-50) am no
acids in the 15 am no and sequence represented by SEQ ID No.l; an am no
acid sequence adding 1-100 (preferably 1-30) amno acids in the am no acid
sequence represented by SEQ ID No. 1; an am no acid sequence inserting 1-50
(preferably 1-30) amino acids in the am no acid sequence represented by SEQ
ID No. 1; an amino acid sequence that 1-50 (preferably 1-30) amino acids in
20 the aniXngxisehews eatleieRtios pratabéepladyedFhebhdh bealclumraginabst i t ut ed by
the other am no acids; or a protein containing a conbination of these am no
aci d sequeolvasn. whanaverageaioneentration.of\wach fractiom isd Oadl.cingkeapeoneof s

iserted) del eted or substituted as described_.jn the above, the position of
i nserti on?h%l aghiop$ shows ahlaast J0IHM qramper. %@ﬁé@ﬁﬁpwwsﬁrﬁi ted. In the
protein of

hi s ecfieat.ion ccor.din a;usual .practice,-the left side
Psan N ogbraredERIdRin UneARaton ol b8 Autthels REBRRES YaBoxyl end)
I n thespr Qhewe%18hnd Msorbay&nt i on, which conprises the protein having the
am no and sequence represented by SEQ ID No.l, the Cend is usually a

car boxyl Figr Gshotvs GEkamplal 0 2%baxpiliy of Hdl edls shotwing Mregkihe an am d
(-CONH2) or_ an ester group (-COOR), wherein Ris a Cl_s al k({:l3 gro_up of
met hyl , eimlibitieip aetiviby by adpemtian ofadtixnated satbanhia ExamapleslC3. B agigc| oal kyl

group of cycl openty], cl.ohexyl ;and,the |ik Cs. |2 aryl,.group of
oheny1 " aShiws Rark hita Backonm b oL of ealsin. M Rty codeelaristis B, °.

phenyl - C1 g I | 4 ar al kyl .
group of gﬁegdééynié)ﬁ%? %&p%”l‘?’g‘g@‘{?ﬁ&%ﬁ%ﬁ%\é&? (’igﬂlr\lgéﬁnﬁ;%%e sysﬁogﬁ t he

I ke. 10Megbidife®bdBVidintY tHeAuebFERE w&acng%f@aaaﬁ%ﬁuﬂl g a0 06 o
carboxylate) at a position other than the end, proteins having an am dic
or esteri toeitobwhigh iameeasurtd byel WT bethpdot ei n of this 10 invention. As
the ester, the ester of the above-nentjoned C end nmay be used. In the

proteins of thgsB shamenas shownandigr 7. t Heshows%eviphidite it Hehaccellsof ami no
and | s pr GREPUGASS adsPIRuE Pela et NRE M SR PBI BB R gr oup of
Cl_s al ka { ke of a fornyl group, acetyl group or the
like); a %%4?%91%@?%%%@#9@ utam c acid residue of the N end produced by

incisjpn in vivo i s chagad MédfoR)r Ot ¢hathvberdfoaup; a protein that
the substituent group on the side chain of an amno acid in the nol ecul ar
(f or exanpl Ehe pEbtein Bhfyingrtharsanoe grming acahséquienae o sulgstantiallgadéntical gr oup,
a guanidino group or the like) .is protected by a suitable prot ive group
( for exaBpHBo agidsequence withothe amine achd spaitencs represente bﬁogﬁbquup or

the like foryyl. gro ;_or .a conjugated protein orythe.like .of

so-cal | ed%@@gﬁ%tlé‘i%ﬁgﬂg%éflw% & ByRpel, ar gimating fal bi@e’t“ﬁésl%ﬁad??i°£|

pepti de ofgik o LS \ ; D i Rept@de of

t he above-H rr%l;ncjtais%%%g%%{dgf’ g{’rnég%lﬁp!%ﬁgemgm?%n@g‘ggﬂpﬁgf ?r'lg ?{‘7’ It has

sim @y ag1639,(R85 18 6P/ RE3AZPI N, R85 e8/11PUTRIL 21 3-0¥IB,QJ99, AhilR-1{ 85De8t i vity,
a 2 5 cytotoxic activity or the like) to the proteins of this invention. As
an exanpl MCA0PeMC 123, dTx30a.a26625. AL likey pnmyzhe 4 egsthesged or
nore, preferably 50% or nore, nore preferably 70% or nore, further

pr ef er abl P*P8W-or nore, and nost preferably 95% or nore in the anmino acid

SEAUENCE O ad By RHEIL 88 g Bl ot it i o
represented by SEQ ID No. 1, amino acid sequences having homology of about
25  70% or more, preferably about 80 % or more, more preferably about 90% or
more, further more preferably about 95% or more can be exemplified. As a
protein having substantially the same amino acid sequence as the amino acid

sequence represented by SEQ ID No.1, a protein having substantially the

same amino acid sequence and substantially the same activity as that of the



8 activity causing cell death can be utilized. The partial peptide of this
i nvention may be the followi ng peptides: 1-5 (prederably 1-3) am no acids
are deleted in the ami no acid sequence; 1-10 (preferably 1-5 (nore
preferably 1-3)) am no acids added to6the am no acid sequence; 1-5
(preferably 1-3) amno 5 acids are inserted into the am no acid sequence;
or 1-5 (preferably 1-3) am no acids are substituted by the other am no
acids. Although the partial peptide of this invention has usually a

car boxyl mrotein Kavifgthemmiraxhad seqtende 8presersed thyeSEQeHIN@s] edaobw i n t he
above proteins of this invention, the C end may be am de (- CONH~ or ester
(COOR)  weseamplified.R As t substantally athen pame sachivityn at ivellapenlsipbicatione
partial pepti.de of this invention, further, as.shown.in t ahove proteins
b Lhis RpShERR Aot & BEBCRGl bhah adif g ot SertiAmaReno ac: d
resi due ( ﬁiﬂé’@' ir QN1 [ i i by a
protecti v%@g% oup; 'aegl;lgtt gﬁ%%ﬁgp&@gﬁg&ﬁn@ %2’? (ﬁsgfsqid utge%% g{:ﬁg&ﬁgend
produged ¥pavd NElieSi Samien ialityl Sfokd exBaided innt phﬁéibrdgiﬂawt *Mbmisteyd o@r oup; a
protein that the substituent group on the side chain of an amino acid in

t he nol ecqphamacolegyot edcordinglya itsisi preférred thae the wetiyitywf, cyvotoxirc anfdugat ed
protein or the like of so-called glycoproteins that the sugar chain is
bound. TH&eplke has the,same @rality; gni examnplep abont Oht-100c8mes, prefgrablyen for

t ti i body, t h || iplicati 0 inhibj,ti
ot vi t, sy 57 aRE 3 praerahiE Fhopk ) b i ot APEE e HiooRd, as
oh |1 . . (i L O . ;
physi ol ogh dyiee Sf AsehRer Fadbfls drholRBl weighis ool E A B aBRrbRLD,
aci d9p orTheaetivitiesrofexaslPhfultiplikation (EHiBitiGR heGVite PR toxie Actitity or
preferably physiologically allowable acid addition salts) can be used. As
such sal tay attvitg camstagia] deatly eamnbe detdrmined hynwrelldknewamisthodsy forxanpl e,

hydrochl ori ¢ aci gd) phosphoric acjd, hydrobragm c_and, sulfuric acid),
or gani c a@iad%pa]@f gY tﬁﬁéﬁ’ﬁﬂeé}niﬁg@@i‘@iaﬁ emmentigned.and, propionic acid,

e 26 oSG, S s AR DSl o B B, ©
id. T i | Syl i .9 db
219, o B 33 BT 15 bR o7 ity PGHOCT

aboveasnendrminedcidesdfithre trepréishedd by SEQYID U6 4f iaA0amind Akt Qéc?}(fé’hﬁ:e
containing DNA that after-nentioned protein is coded. They further can be
pr oduced addingcbr108n (erefientablyaf 1-86) meminiooacdsni the huringyatiesequence

pepti des. 5 Wen e p eins .are_produced from any kinds of strajps of
Hel i CObaC”tegFeWItﬁﬁ&ihl,’y péﬁ@llﬁs 1}?91 Bacdferdming @Cl SEAHCResIPSEERRS 1556 by

ul trasoni ) act I

oreci pi ¢ APres a0} Alind 450 ng bt B Yol R dLE SER
separate > oinaghifb " A i aphy
and hydr gg)\%\gipgl’chr omat gﬁg%@@%@?ﬁ%ﬁ%‘%f;@%ﬁe@gﬁygfﬁ?ﬁ%ﬁ%(gtﬁ%ﬁiﬁ?ﬁt he
parti28l phptadino addtsequbescesdpreserttieddy SBQ HON®f1 atd substitenéd byp,the
comertially avail abl e resins for synthesizing proteins can be used. As
such resiaother aminpadidsiiorg pretieis catainingaxeombiratian of theseqmingyacidesi n,
hydr oxynmet hyl resin, bengﬂyglrr%lllam ne resin, am nonethyl resin,

4- benzyl ERSSA: Y ICALBSMMCAR. ret hyl benzhydryl 15 amine resin, PAM

resin, 4-h Ryl | ' I ' ylam de
R L e T

4-(2', 4" -idl RREhayoRd)ethid -Joisor oM Bedehiibn, RIEEXY 6 SdubstitRtibl fGbtr esi ns,
an amno acid that a -amno groups and functional groups of side chains are

sui t 25l y gpedifmallgdimitedondensed on the resin to neet to the desired
In the protein of this specification, according to a usual practice, the left side

is an N end (an amino end) and the right side is a C end (a carboxyl end). In
the proteins of this invention, which comprises the protein having the amino

acid sequence represented by SEQ ID No.1, the C end is usually a carboxyl



20 protein sequence by a well-known condensation nethod. At the end of
reaction, the protein is cut off fromthe resin and several protecting
groups are deleted. Then, the desired proteins or am des thereof are
obtai ned by a nethod for formng integnal di sul fide bonds i'n a high

di lution sol utaon. Concerning the above-nenti oned condensati on of protected
am no acids, 25 several kinds of activated agents for protein synthesis can
be used) and particularly, carbodiimdes can be used. As such

Cethyl - R 6B arieBERARRY | ERfdubhRioBay e e e (ORI s

| Yot rFop) _ ; . 0
i act |y g gHUE COOURE UNCREEER i BROR ANGT Boul RRRE, SEAIOZ,
racem zat pegpylf HopexRAPhdut d @he XSt I, Qleytloaligh gheumatiegtléperth resin

after previous activation of the protected amno acid as a symetric acid

anhydr i decydohestandstherlike, aHtOBArEkgroup gfsphenyls ¢t naphthid eand; thetlbee,
activatiop of the protected am no and or, the ondensgtion with t resin,
it carP beg%ﬂélctp H?Wirﬁ%&%ﬁl‘& faphenyldapm @ﬁsfyg,grpm Og payly pi‘@ﬁﬁg' sation
reaction. ugh, sal veat, ' ' ch, . gh X Y, Lde,
NN i ot AR Bk 8 v RS RS B B2 Bon R A B TG
such as K*‘;f]?n bhee hl A the Pré@ie|f 11§ Indéntion h

trifulor ggttaﬁgho %ﬁ#?gggdte@]gl}%h ggﬁgi rreteh?I sul f oxi de) 10 pyorni diarsliefJl eters
such as dearmgl gocuy ¢ edhoxylhte)aat) anpdsifibe vther thas the € emd,tpriot@nand
propionitrile, esters such as nethyl acetate and ethyl acetate, and

m xt ur es havingancamidic o esterifind groun aye centpines in dhe protenf {hise| ect ed

fromthe known, ranges.that can be us in the reacti for formn rotein
bondsl0 an#nYeniian.y As thejestey, fhe,gyter §ZF ¢ abave-Msn 02’68([1:3 pod Bayde ug%f)

Activetedyamyno aci.d derivatives. ar I sed . 5 ' %nﬂgthe
nol e equi _@ﬁlr%lﬁtpl:oi@nﬁ O?et F?e‘ée&‘ﬁ?&o&“m%y _r‘lﬂlré 1‘:se%3%f ?%er]il,? t%{e,rtlﬂ? e °
condensat F%‘JS of lapsahid s bt restdife @BPERARA1EOA heRtbniaNfesidue) e theeat ed
wi thout the deletion of the protected groups to conduct su-~.cient

condensat iend.ispietectad-by agotativdenoapi @or examply, ab6, caoyllgrewgroby Gile
repeated reactions, unreacted 20 ami no acids are acetyl gti‘ﬂ with agetic
anhydr i de abrannydeyoumenithedike ofsafarmyl eraupecantyt siouporitba kike); apratemn

I nfl uence., As the, protecte r.QuUpPS 0 ] N0, groyps starting naterials,
for elmpthat she eHaRiiE sithrSrids af thand 658 HBihees by Jodbbh s b

4- met hoxyhenzyl oxvcar bo - L L. : viear

trifluor 05@@?%?‘?‘%%%F@+“”&& %F%@pzaﬁ?’{l’?@%‘@% tglgl 2%{ 1ent group

di pheny! pRASRAIHOS b 8% of aEBRir sl e thé keoleal ab oy 2REmpId)cOERESHXth gr oups
can be protected, for exanple, by alkylesterification (for exanple

al kyl est emaiinorgroiips tindigdazoldrgrouhednomdoy groep, a guanidinoe group or the

like) is protected by a suitable protective group (for example, a C,; acyl group

20 or the like of C,; alkanoyl group or the like of a formyl group); or a conjugated
protein or the like of so-called glycoproteins that the sugar chain is bound.

As the partial peptide of the protein of this invention, it may be a partial

peptide of the above-mentioend proteins of this invention, and preferably, it

has similar activities (for example, a cell multiplication inhibition activity, a

25  cytotoxic activity or the like) to the proteins of thisinvention. Asan example,

a peptide of an amino acid sequence having at least 20% or more, preferably

50% or more, more preferably 70% or more, further preferably 90% or more,

and most preferably 95% or more in the amino acid sequence of this invention,

and having a cell multiplication inhibition activity, a cytotoxic activity or an



chains of nethyl, ethyl, propyl) butyl, t-butyl, cyclopentyl, cyclohexyl,
cycl oheptyl, cyclooctyl and 2-adamantyl), aral kyl esteration (for exanple,
11 benzyl ester) 4-nitrobenzyl ester, 4-nethoxybenzyl ester,

4-chl or obenzyl ester, benzhydryl ester) g phenacyl esterati on,

benzyl oxycar bonyl hydr adi dati on, tbutoxycarbonylhydradldatlon

trityl hydradi dation and the |Iike. The hydroxyl group of serine can be
prtected, for exanple, by esterification or etheration. As 5 the suitable

groups of agm¥el[§t%§%%l&ﬁt laelth f&h Tféa{{ﬂ.'lﬁ'% al A bénzogl) bﬁ%@o)ﬁ% Hfoups

such as an ace an acyl group suchas a group, or droups
derived firorentinbmagtie m&fou@mgfp@]aﬁungysa(pmhblgrpa P adiifd oQici@x¥Fear bonyl

group can be used. As groups suitable to the etheration, a benzyl group, a
t et r ahydr dpletedhin the supneadidesequiente;! 1- 40 Qupfmblsbb-m(mweqmefexfabbdl s the

Cio- bl ) b ik sBSOGe nmino an {s%aﬁém%fe b darelamilrel o
. dazal g histhdi f
{1 eyl B e bferdng e [mswsm@s e o dh Pl & iR can
be used. 1838wkl §‘ﬁfﬂt\éab§dt htggigé of starting materials, for
anhydri des, az

exanpl e, correspon I ng aci es and activated esters (esters

of al cohol (Aldio@!ﬁthﬂ partiﬂ@e@ﬂiﬂe%f%fﬁﬁ@bnh&ha@ﬁsh‘aﬂl&' @éwpéroup
2, 4-di ni troE henol , cyanonet hyl al cohol , paranitrophenol, HONB,

N- hydr oxyé H) de catbozyl atey(EO:) atrthleCaﬂsmtl H@mh)o)wmm\ﬂm abewprmmshe
hosphor i €1 GHP deeerakin, she S ead ey he Aended-GONHRbesiey (CAIOR WRGTom, of
(he. LA R R m i A ¢ S S IR R
I e 4 oty e Fra e
with dii SP@L'S@M Ithabythamaftinot tiphYf adH Rnino acid residue (for example, a
methionin residue) at the N end is protected by a protective group; a protein
that the glutamic acid residue of the N end produced by incision in vivo is
15 changed into pyrroglutamic acid group; a protein that the substituent group
on the side chain of an amino acid in the molecular is protected by a suitable
protective group; or a conjugated protein or the like of so-called glycoproteins
that the sugar chain is bound. The partial peptide of this invention can be
used as an antigen for constructing an antibody, so that a cell multiplication
20 inhibition activity, a cytotoxic activity or the like is no necessarily requjied.
As the salt of the protein or partial peptide of this invention, salts of
physiologically allowable acids (for example, inorganic acids or organic acids)
or bases (for example, alkali metal salts) can be used, and preferably
physiologically allowable acid addition salts, can be used. As such salts, for
25 example, there are salts of inorganic acids (for example, hydrochloric acid,
phosphoric acid, hydrobromic acid, sulfuric acid), organic acids (for example,
acetic acid, formic acid, propionic acid, fumaric acid, maleic acid, succinic acid,
tartaric acid, citric acid, malic acid, oxalic acid, benzoic acid, methane sulfonic

acid, benzene sulfonic acid). The proteins and the salts of this invention can



pi peridine, piperadine or the |ike; or reduction with sodiumin liquid
ammoni a can be used. The elimnation reaction by using the above acid
treatment is conducted usually at a tenperature of-20C*-40C. In the acid
treatnment, it is efficient to add a cation catching agent such as ani sol,
phenol , thioanisol, 12 netacresol, garacresol) di et hyl sul fi de)
1,4-butandithiol or 1,2-ethandithiol. The 2,4-dinitrophenyl group used as
an i mdazole protection group of histidine is renoved by thiophenol

treatment , The ,f or i up used as an i ndgl e, protectio r oup, of

¢ rypt ophakeirFopursl Ry e Prepaation methofls ofRroteins ot oy kindagf,
1, 2- et hanggigiRi 4~ -gﬁl&gi | | [ﬁﬂﬁ] ' be
renoved by a gﬁ#a?évggl%lr%ﬁr}t W ﬁéygsé?%{gg?%%(ﬂ%% y rﬂ(%%g&%gngo& I on,
diluted agoitdinihg@DNA¢hdl &fter-iartivnedesiotein f codedct They fuher pen beat

shoul d not participate in the reaction of startl‘rﬁ; materials and the
pr ot ect ed pgoduagses, insdccordazice enthafterrenattigned pethod foraypsheizingipeptidess of t he

A B e e e R e ke R GHARE os
bt by oigroRtstERs t BaftFial ool PhneCE MG gn@hef by RO orliBiRe )
(protein) thén &hepaab ekt dgaid@fu 80 fate tidP o} TRe Hikde aRfl the

tdd'B Eécgb'
am no chain) a protein tﬁat t%e protected group o 1t e a -amno group at

the N-endthé exbeacpebliqdtd thpurified £id Bepatadd Byt cambinedechromtadégriapby
protected group of the carboxyl groug at the Gend of the peptide are
produced, sughl ashen buchangerhromategrapbydarkbydiophabid chromategraphy.on as

VTR YR BB S e B ST B AR TASBP
consense BB, A5, i, BOSLGEAEHT SURIe RSP BEARRRTYS, o,

using a Kpowiimd'edd béakbPN ARSI rdSh s theFelbRiR: Adstnd ¢HAPbY bicidplifa an
desired am de of the protein can be obtained. For obtaining esters of the

protein, thloremathyle, resincarhpdyoxysiethpl ofesth, cdidmakydwdamars naredni,ds are
condensed with desired al cohols to obtain amno and esters, the esters are
treat ed agmihomethyl aesides 4dfenziiloxybenzylalcoholl thetn,r cbimethdbenzitydryile

Eégz Iﬁn pfg?m@réd?%‘ﬁﬁ ' }%mﬁ%%%ﬁ%fﬁﬁ%@ﬁﬁé@?@%é%%ﬁoﬁé@ cTppl Ve:: >
he. motnoterhr Peffibrdens s, Trend AR Ro Rt fpLti AV AR B35
synt hesi s EBhNada OF - diindti ckypRRAF PcNARixfbolBIH YhoRBRy RAINIS WsindaiBhy, 2

partial peptide able to constitute the partial pept of this Invention or
an ani no aesidsj ancamiten e thdth a{amino groups and functional groups of side

chains are suitably protected is condensed on the resin to meet to the desired
20 protein sequence by a well-known condensation method. At the end of
reaction, the protein is cut off from the resin and several protecting groups are
deleted. Then, the desired proteins or amides thereof are obtained by a
method for forming internal disulfide bonds in a high dilution solution.
Concerning the above-mentioned condensation of protected amino acids,
25 several kinds of activated agents for protein synthesis can be used, and
particularly, carbodiimides can be used. As such carbodiimides, DCC, N,N'-
diisopropylcarbodiimide, =~ N-ethyl-N'-(3-dimethylaminopropyl)carbodiimide
and the like can be used. In activation by these carbodiimides, the protected

amino acid can be directly added to the resin with an additional agent for



5 remaining parts, when the product has a protected group, the protected
group is elimnated, and the desired peptide can be produced. As wel|-known
condensati on nmethods and the elimnation of the protected groups, for
exanple, the follow ng nethods are ex lified. M Bodanszky and

M A. Ondetti, Peptide Synthesis, Interscience Publishers) New York (1966);
10 Schroeder and Luebke, The Peptide, Academ c Press, New York (1965);
Nobuo | zum ya et al., Fundanment and Experinents of Peptide Synthesis,

Mar uzen ; H?’%ﬁ j Jd SBNRES O%% ki bar j Lcal
Experi rreﬁ?oftelg)tﬁ%?gg%acf , gghg@yéfé?n@rg’glt{el nsalej\_}, @’ %‘?&%ﬂ ﬁ{éggg@}t& Yaj i ma
super vi sedhe Gosihi aft@dp Vel Pactenitiof of M frob@ted Ymind AcidPaphi enRkdesi s,
15 Hirokawa Shoten. After the reaction, further, the partial peptide of

t hi s i nveracidbanbydride op HOBtestdryoruHODBpestef.i cati on met hods, for exanpl e,
sol vent ext ra;&li on, distillatign, colum chromatography, |iquid

chr omat ogr affiyther solvent uped dni the aetavatien of theinratactesh amwenacideopthe i al
tidg i ined by.t b thods, |t h d.int i tabl
Sat by - RAORALEM YRRt ERh PR aPteskid AR EReRn 3oNEnes BrbRSShar 111
peptide i $heh@itéiadcotdersabioRer&dtaindcd ANEAcR shRlehES aeidC %Hﬁgﬁlﬂ%u%g. hye
As the codi ng the

other salt by a known nethod or the simlar nethod.

prot ei n ofN,Nrdmethydforiamiden N Nodimethddaddteamiddand Nemeehylpyesliiong, t he
above-nentioned protein of this invention is contained 25 can be used.

gg:it\r/\g(rj.tgl ells apd ‘g:?)gs S, tsn:h ﬁ\?%y{?ﬂgﬁg c' ntluin%)i dﬂgmfgfmsed tom
S i R R
phagewd 39{51%@%‘2 Ie:%%é. Sﬂgﬁnﬁ_sa BeRe ﬁ&ﬂ ?trﬁh@‘x@ql}pga&,i g’r\%ﬁeh%&ép’f‘%d’from
the above geglon$trfle dnEFMdpTonittile 8Bters sﬂé}{ ﬁ% g%ggﬁgéététﬁ%gé@gﬁ?gﬁe,

Transcri ptase Pol ymerase” Chai n Reaction

her ei naf t and mikturiebethisiéofc oalh rge lsed.pr Thei yeaefioh hietnparueid 96 susfaplypne of
the followi ng DNAs can be exenplified: for exanple, a DNA containing a base
5 sequencé&elesindefrom the kpowngamgesghat can he wied innthe redetionafoyfosmingiuence
hybridi zing wi.th a base sequence tepresent.ed by SEQ I.D No. der .

hi ghstri né’gﬂ'ie"&o ot ’oﬁgaaﬂau@iﬁeét tl?les"ﬁf%l{elgi ﬁéﬁ%ﬁ‘ﬁgn&%b' ?’a%‘hpt he
same agti W L2 I YA Te] Yo T ST ' r » Eht0 [ n
acti v??y) A CI%’F ?%%ngnngg y(fﬂnv%?b?%ér%&@%?xﬁa& %%]@;%ﬁ%&%a%cﬂbe i(;é anm no

aci d 10 segufént. eRtLa 8iofestl oiiphydhR: rehetibhewhbh the'loRdeh e o 5

sequence represented by SEQ I'D No. 2 e use odi ng the

partial papsuffieient, thy coridursatiofneadtipnOoen be repéstedowithiont Mbe tdedetidiove
base sequence coding the partial peptide of this invention can be used.

Further. &f shadaret groyps daecopiinet sufficient eonsensatipey Whem tsufacient DNA
derived f | | d ti ,t -qrent i DNA. i b derj ved
from col | SoMRats 68 B3 e eaidue SRR i woale, Fohdliona SResthi gt he

o ; >, . ' Lo
Prins 29, Eiinttacils bhS Bo9IARH Bith, SdticiAde B oltifintltab (I8, 46 hal! "0,
DNA havi ngubsditeft yeqétedisch $@Ph6 seMiditeby SEQ ID No. 2, or a

As the protected groups of amino groups of starting materials, for example,

Z , Boc, t-pentyloxycarbonyl, isobornyloxycarbonyl, 4-methoxybenzyloxy-
carbonyl, Cl-Z, Br-Z, adamantyloxycarbonyl, trifluoroacetyl, phthaloyl, formyl,
25  2-nitrophenylsulfenyl, diphenylphosphinothioyl, Fmoc and the like can be
used. The carboxyl groups can be protected, for example, by alkyl-
esterification (for example, alkylesteration of straight, branched or cyclic
chains of methyl, ethyl, propyl, butyl, t-butyl, cyclopentyl, cyclohexyl,
cycloheptyl, cyclooctyl and 2-adamantyl), aralkylesteration (for example,



20 DNA having a prtial sequence of DNA, which has a base sequence
hybridizing with a base sequence represented by SEQ I D No.2 under

hi ghstringent conditions and codes the protein having substantially the
sanme activity as the protein of this ildvention (for exanple, citotoxin
activity). As cloning nethods of the DNA perfectly coding the protein of
this invention 25 or the partial peptide (hereinafter) in the description
of the cloning and expression of the DNA coding these protein and the |iKke,
case by cheszylehtzze $nitrehenzzhebter)edimbthoxybsheylesterast-therdpeniylestesf t hi s
i nventi onsz, using a synthesized DNA priner having the partial base
sequence oenghydrylestery phenagylestaration,orbenzylxycarhonylhyskradidagionnotn PCR
nmet hod, o e c i N .15 syi t.abl e vector i.5 selected by

hybri di zaﬁﬂkﬁ‘m%“ﬁow%ﬁ%%@?%ﬁlﬁy%ﬁem%% é&h[‘jiaﬁ ]ﬁ?%ﬁlhég%ﬂo’éylpart or
all regio i | 6 ¢l N3 T t di von et had can
be. conductiy BorFREh et Be Brtdohbal M ehp i Cafer NG S MREIR A0, °)
Sambr o9k ¢he duitall® gy bf ghisesdterifieation P e

comertially avail abgl(ile‘%psi' blary is usgg,ﬁoi t ﬁﬁx%%lbgegﬁgﬁgf \e(gl'r)yﬁ%{ﬂ%oyr%et hod
descri bed groups sath ashad aeatyl retp,0an doyl tgreuphanheasofa bidkobbgeogr@iences,
using a known kit such as MutanTM G (produced by Takara Shuzou Co. ,

Mut anTM Kgrw%ui%weéyfrpﬂawb%a&eo@ueb. ay ar bergylpxycarbenybaproae dogl ex

net hod, a nkel ,net hod, wel |

-K hod I m 0 net hod. b
Conduct e R ERRIA FoneS Gap B B0k o8 SToRER SAFRE fo 2o hiotafiony any

di gesti ngpu trd Ghi Lr of p difdon i nker.
The DNA mta)y %V?rg% dégtl%@y%‘éngft&g’ﬁ?l a |don£i€¥?%gt odrlll%cggjolnﬁgt t he
5' entD si égeplifitdA, AS@he pirotbeéedigrouphkiof phlenblio hytes:yl Baéugl oft9efnat the
3' end side. The translation initiation codon and thé translation 15

t er mi nat i or exaiole, B, G Balid2-ditrybersiyhgBa-Zs and adbwtyd yam hetised DNAsatapt er .
The expression vector of .the protein of this invention can be produced, for

exanpl e, Byoteetadsenoups of smidgzole of histiding, for examepler Tog, omethexysha.6c odi ng

the protejn of,this invention, ii),that th fraction is_bonded to
t he domslf]i’l&?ﬁ]f‘% ePﬁ%“eﬁP%BYQrDWJ’ 0g ltoé‘EfPéEtg‘YEréggﬁ’cﬁocv grd Beoas ¢ he
vector, a &Eglﬁi% derived from Echerichia coli (such as pBR322) pBR325, pUC
12, puC 1% or pl’:g3 gO), a plasmd derived fromBacillus subtilis (such as pUB

110, ¥TPS As pfhel Ylivateddlcasho ] ( gtsipsasf PStaArtife Peitedials, fRCefampR)age
derived fromyeast, a bacteriophage such as ~L phage, an ani nal virus such
as a r et reorrpspanding aaixt anhydrides; sazidesBand | avtiviaterd esters Kestérskaf, aledhopAl- 11,

pXTl, pRc/CW, pRc[R, SV or_pc |/ Neo_can be used. As the pronoter used in
this i nveffer oﬁ’,“ggﬁ ’ppémf@%ﬁ%@bl %,%%mmr%hen@se‘%mh@m essi on
of genes , r exa e, ;whe i cal,hs ;are used.as t host ,
a SR a pr%@%@@ﬁo@gﬂ ?aﬁ%hﬁ‘}’ poﬂu fﬁ(ﬂ% pﬁ%’rpé'tdﬁ?’fysm&%no er or

HSV- TK pr Ri@td3yph 8alb@i fX SR HOBEY cah hel ke AB%&SP%? ?ra gﬁ ?/mtiﬁsd(;%o%en t he

(cytonegal ovirus) pronoter, SR a pronoter can

host 20s aof Sicdréinigchiaterialg] for éxtigple, cartespopdidipdpRéspHoric Phidast &n bé eCA
pronoter, ~ PL ‘&Jom)ter, | pp pronoter or T7 pronoter is preferred. \Wen the
host is austhi |Aue methed, fanirepueving @hbolination) of the protected groups, for

example, catalytic reduction in hydrogen stream in the presence of a catalyst

of Pd-black or Pd-charcoal; acid treatment with anhydrous hydrogen fluoride,
methan sulfonic acid, trifluoromethan sulfonic acid, trfluoroacetic acid or their
25 mixtures; base treatment with diisopropylethylamine, triethylamine,
piperidine, piperadine or the like; or reduction with sodium in liquid ammonia
can be used. The elimination reaction by using the above acid treatment is
conducted usually at a temperature of —20°C~40°C. In the acid treatment,

it is efficient to add a cation catching agent such as anisol, phenol, thioanisol,



5 pronoter, SP02 pronoter or penP promoter is preferred. When the host is
yeast, a PHO5 pronoter, PCGK pronoter, GAP pronoter or ADH pronoter is
preferred. When the host is an insect %ell, a pol yhedrin pronoter) P10
pronoter or the like preferred. As thé expression vectors other than the
above vectors, if desired, vectors 10 containing an enhancer) a selection
mar ker, SV40 replication origin (occationally abbreviated as SV40ori

hereinafter) or the |like can_be used, As the selection nmarker, for exanple,
a di hydr o &jacresghiRATAEEASS ’i@ﬁ“@r}ﬂﬂr\%ﬁ‘%cbéﬁﬂﬁﬁa ti)mibm biérethagdithioln r

h i naf h i ot el :
gene (occariechap R §Pafe helolnh AR BLARAL neffBoROR exbip pfyepte °°

resi st ances ¢eRRVERIRAthdBRkh hat [ t G

resi stance and zan?r\?yaci nBr gs?s?%ﬁggﬁggngﬂggﬁoégﬂeéﬁﬁpﬁi%?gdg égl‘tl c&? arly,
when the ghbtectiongroap ufeadyptophandk aeinovad By &@d thyatusdtintdpessehiadst er
cells defective a dh~ gene, conbinant cells can be selected by a nedi um not

cont ai di ngf the abenenb 2-ethanedithindy |, 4-utanpdithicd oxithe likepand étéanted to
t he host s added tB N“ﬂi% si des of t,gle préﬁtei of. this 'nv.e(fti n.. When the
host is aRecevaovedhpy | {reptment with @ uﬁ‘gﬁa uin %L Btngnal
sequence (aﬁuw(f I &oﬂgop%gﬁi@ When the host is a Bacillus famly

a

fungus, an-a -anylase sign sequence, a subtilicin signal sequence or the
| i ke can beTHgegrotéitsh tdfefiRtfonaP Pt8EHS thad éﬂ%\ﬂdsﬂl&!‘?'arﬁéip%%émﬁnﬁﬁe a
SUC2 signal sequence) a SUC2 signal” sequence or the |ike can be used. Wen

t he host rreactivraof startiveg matenialsandi thes pgotettedegrotipse elidfinationt of tles on
si ganl sequence, an antibody nol ecul ar signal sequence or the |like can be

used. 1Qsi pyotectast groupsoractivatiog eofhtheDfncttomiah group Hhas rparticipatd jor thei n of
exanpl o, SPAGHIN, O HBRCRKE 7R Be, SCRiAR0Y FRRLPILPa dromeaell-Lnewa oneR &
Conori chi SOqHR 8 Ak bhek dotofS fif DoRipituialyidS, A bafRRY, f brelthnley "
Vol -5, 308719815 ol gEd (of Palond, end)rdlly huuld) fudl AluiSgeEAr. ©
517(1978) pmidaiRon 0d peptide chair @rotdihricwlagdtedtotye ddsitedidlaihIengHo8) )

, C600 Genetjcs,, Vol.39, 440(1954)) or the Iike can be used. As Cenus
Baci | 1is, thesidefthe amipgchpin protein that the protected gpupef the asemmms3) |

20" AR PR B B ks o
NA87- 11A, ) i NCYLG NC 36,

Pi chia pag%@a&@%§g§? @%gaqoé&fgéﬁﬁg%toﬁ%ginﬁg?ﬁﬁ%pl R@é@%’%‘ém‘!‘% or

ex anpl e, wh@rhehth ?e?ﬁdb%x@%ﬁ&enﬁ&ﬂpﬂtxﬁﬁ&ufé 5QuBBh4E d&ckibed abRe! S)
_12Gl1 cells derive ommdintestine of Trichoplusia 15 ni) H gh Five TM

cel | s der Thedpdrtionlahef ¢hg camdénsatioplreactiomiis asementibaedvid the cabovenest r a
brassi cae ell's derived from Estignena acrea or the |ike can be used. Wen

the W0 ufsTﬁhélerf R men e commseinngsanhed sk preterisk used
As S StE9 AT 1711). , Sfe2l )

(VaLgﬁn,h gFupsre Em A By @lzs? ahgvé %féﬁ%ffi»ﬁ%% e Wpotkip.ca b °§§%ﬂ§é-d used.
20 As ' , . . j . .

20 MRt o THBOER R, pidtbinf 12 Fnfiled By Gfind'a UrldbhP iAGRAC iffs, WBROS L

cel | COS- fruckiens ar&lydiiBzéd BB Gm 46ditedhiRidbPEHHRItEh @ Be GbEhiaed!

hereinafter), dhfr gene defective chainese hanstercell CHO (abbreviated as

a CHQ(dhf For ahthiniher esteas tafr the npmotein| foel éxampleyse -8aibo3§] gmoups of/el ona
25 cells, rat GH3,, human FL cells or the |ike can he used. Moreover,

severZl he¥DOFY-eRek 3NN agds axe|cradensed withigasired, gloghols g phtaigAmamgyt es,

col 15, “ange REHEP SlePeg B 355 sipaeed o b RRR o R OF shf AR et
fibrobl asfesifdPefess bf@%mgﬁéﬁﬁffgt{a%e&el I's, immunol ogical cells (for

exanpl e, macrophages, B ce
The partial peptide or the salts of this invention can be produced by well-

known methods for synthesizing peptides or by cutting the protein of this



18 natural killer cells, mast cells, neutrophils, basophils, eosinophils,
nonocyt es)) negakaryocytes, synovial cells, cartilages) bone cells,

ost eobl asts, osteclasts, mammary grand cells, hepatic cells) interstitial
cells, or precursor cells, stemcellsof cancer cells of these cells can be
used. For the transformation of 5 Genus Echerichia, for exanple, it can be
conducted by the nethod described in Proc. Natl. Acid. Sci. USA, Vol. 69,
2110(1972), GCene, Vol. 17) 107(1982) or the like. For the transformation of

Genus Bacij ; Ve : Wi (_ﬁﬁ;m C t | bed in
Mol ecul ar ]gv%%%g{rlgfmgeﬁgfa%’lgastflé\% : #?8 %%ﬁ#ﬁ@%’é’) h)grg%gg)%?&f‘—éor t he
t ransf or negdptideyf foreandample; £xsoll-phasd S@ithlesisC angthwide drb¥iquiepRRsd10d
descri bed in Methods in Enzynol ogy, Vol. 194, 182 -187(1991), Proc. Natl.
Aci d. Sci .syushesivanethod cmxz& weg.) Dameély, aipertiakpeptide abletséarstittiteon of

i nsect cells or iarisects forhiexarrpl e, it can he conducted by the_ nethod
descri bed 10§ Rachataptide of this Invention o1 gm) apine jge1d 15eondessedwithh the

f ' ' I f I [ b d by th
et hod Saeaerrniiy AR B ohf pbics AP nFutette e, o Ratpesd groip
[ [ [ = | i shed by Shuj ha, d
i ol agy) Norggtel ndthd Beflell (o R PO RO L ode. ¢7ansi or mant &,

whi ch are t anebldomevmcondénsation smethodCand $he @lindinakidg dP¥he pR6ideted he 20
protein, can be obtained. Wien the transformants that the hosts are Genus

Eﬁheri c hi gr@upaafpugxmm,:ths fdlcyrimmxﬁaﬂawas_ arel axguiplifiedd MiBodanszkiytaatd e as

t he nedi um,u .z ul tyre e nedl u carQon sgurces, nitrogen
sources, {Mﬁg}d{%ﬁaﬁﬁp&ﬁ@ i ,es’?ﬁhi ﬁeﬁF’é‘—nﬁg]c%‘églﬁq%ﬁrFONeanoﬁfr 614966@,9 of the
t ' h . f | ,
25" Gen0 11 untgefp S LhANRE i Bedtdde, “BntBRus Bl oo oK LB oty e
the nitrogelnipseted) FutldfxeiPhsd B Bhts Of PRHHAR 'SR bRy RlCh 2s

amoni um salts] nitrates, corn steep’liquor, pept sern, ‘nmeat” extract,
bean cakegCo.po(H75)exHarahakianVafi@ | k@ SHuriseiUusSskaldbarahe BiseddiBalc
materials, for exanple, calciumchloride, nmonosodi um phosphate and 19
magnesi umiznestment Lactupes &xChpinistiry of Pretedins £t 20ic(1977); (Hamuaks Yajima

growt hsti mul ati.n terials_or the |ike .he added. out. pH 5-8 .of the
medi um i ssﬂpemﬁg%b W%%‘é%‘f Dﬁé’ei%él%d%ﬁﬂa m@ﬂald?1 ri4 § epBdaSOIMEheEsi chi a)
for exanmphe I um [ nLhg.al u C 111N { d |l er)
Journg?1 O@EQ%%%W%E SEHT n%ﬁqg(%:%} g?&%@e%tﬁ%zﬁe4%e4§§ﬁnw@% |°’$1 r bor
Labor at or ypvéieion” Yigified f r f & &1
action of t\rge pr orQr?)jtfg}, fore%gg%ﬁgbgﬁmggkelgpn@%cﬁ aéy%',%airmrﬂg’l %/oﬁbﬁg{(:}ryl ic
acid can batexdtied, fiseliation, hedtmirs dRousatbgedishy, Cligaid tdaomakdgraphy,s
usual |y conducted at a tenperature 10 of about 157-43C for about 3 "-24

hours, i f reewystaligafionsandtheincombingtion.ngWhen the partial pemideis dhsainedt i s
Baci |l us fani,l ungi, the cylture is usually conducted a t enper at ure of
about 30A-Xg@¥3i’°‘é‘gdﬁ?t&"8ﬁﬁ’- B4CaR, ,aﬁng?ﬂcé‘g@a?ys,m?ﬁ%\tsﬁhngﬁra PWRi ng can
be adgied. t r f ha i l |1 s the
rodh oyt SCYERA Gkl SRS HCh ol ShCIF R of S FRRN b 18 Ypfined |
Proc. Natlit cA6dsb clhanged/dfto ¥Grbleaed 4RRRHERP ok the Gthal saBdbyA kABWAI Ni Ng
0.5% casamno acid (Bitter, G A et al., Proc. Natl. Acad. Sci. USA,

Vol. 81, 533¢thoddf)thesimilae neetheg) i fi ed. About pH 5-8 of the mediumis

preferrably used. The culture is usual]ly conducted at a tepperature of
Bbout 2013545 the DA geding-hpproteinof this invenignsany gompevndsthat arbasei r r i ng

can be adggguelyc\:heecnodtiﬂge the above-mentioned protein of this invention is contained

25 can be used. Further. a genome DNA, a genome DNA library, the above-
mentioned cDNA derived from cells and tissues, the above-mentioned cDNA
library derived from cells and tissues, or synthetic DNA can be used. A
vector used in the library can be selected from any one of bacteriophage,

plasmid, cosmid, phagemid and the like. Using a total RNA or mRNA fruction



transformant that the host is an insect cell or an insect is cultured, as
the nedium Gace's Insect Medium (G ace, T.C.C., Nature) |95, 788(1962) )
can be used by suitably adding an addition of inmobilized 10% bovi ne serum
or the like. About pH 6.2-5.4 of the mediumis preferrably used. The
culture is 25 usually conducted at a tenperature of about 27C for about
3"-5 days, if necessary) aeration or stirring can be added. Wen the
transformant that the host is an animal cell, as the nmedium for exanple, a
MEM redi umpreprddafrommnthesdisovie cells 20 tassabsidt baw bealisetlyrarhplified bg)Réteksd 22,
501(1952)), a DM E M_nedi um (Virol Og%e’na Vol . B, 396( 1959)}% . an RPM 1640
medi um ( THEanscuiptasanBplyaenase Ghain digactioni ¢ snlled satiamtE BPCRomethod

Vedl ci ne, TOBGIRSRR) 1050 ¢ HNARGEREBY stnrasn o628 balion prgome B -

mediumi s e re i I .

rodi um » = ENGYRIE BN, U3Ehe TNERRIERY bl SuliUR 1o IRORCUBHERNAL Fhgse
aeratipn Qeqaéndd repiesditeddyeSHEID No. 2iesica DA, whith Badhohse ddificAEOt i n
of this invention can be produced out of the cell's of the transfornants.

For separ dtybridizing mdith f a chaseorseqhiende repoésenbedfbyt SEQ TDvais.2oandépr
exanpl e, the foll ow ng nethods can be_ suitably used. Wen the protein of

this 10 i diehstringens cenditionseand easlestthe nroteinrhaying qubstantiadly the sgmer t he
lture, the fungi .| collected b | 1.- kno: t.hqd, ded
Ch o su ¢ AR R pidfeinge thiepSenBoh HorekamnlE, ciioses adRaRg) o 0o
f st t Aft . ey _ o
bt ai neq” rtier Abpatite, Micthe DIAcoliffy €'oteihcHavih e Bnih S 1t 2L "

urea 00 gyaguendtcrépids@ieidiy SEQ ID Na. 3, the DA Ieskihy ehedfi¥e Sddtiends
tritonX-100TM can be contained in the burfer. When the protein is secreted
i n the nedeprasentpd by SHEQ ED N6 cad bemsed.s fini shed) the fungi or cells and
supernatant are aﬁﬁar ated by a well-known net hod, and the supernatant is

col I ected. 48dhe ﬁmngaﬁemm@hp@pﬁdeﬁtth&mmq@m@wm%ﬁfm in

the extracted.liquig i ified by a 20 combinati f. wel |-k .

separati ofbarinisE itiec 30PYS, Hasnsaduchrio ciliel 1Rk nBRHIY. PEPHAEORT b
o t : . . .

Do s SR ! IRl DGR eI BNy e

usi ng1s diabbes-enattioned EONKOHeived fysth Hells aid tidsuss, tthafddoveah betioned!
SDS- pol yacryl am de gel el ectrophoresis or the like) a

cDNA library derived from cells and tissues, or synthetic DNA can be used.

As the DNA coding the partial peptide of this invention, for example, any one

of the following DNAs can be exemplified: for example, a DNA having a partial

sequence of DNA having a base sequence represented by SEQ ID No.2, or a

20 DNAhaving a prtial sequence of DNA, which has a base sequence hybridizing

with a base sequence represented by SEQ ID No.2 under highstringent

conditions and codes the protein having substantially the same activity as the
protein of this invention (for example, citotoxin activity).

As cloning methods of the DNA perfectly coding the protein of this invention

25 or the partial peptide (hereinafter, in the description of the cloning and

expression of the DNA coding these protein and the like, case by case, these

protein and the like is shorten as the protein of this invention) , using a

synthesized DNA primer having the partial base sequence of the protein of

this invention, it is amplifyed by a known PCR method, or the DNA combined



25 method using a difference of the charge such as ion exchange

chr omat ography) a nmethod using a difference of hydrophobic such as

hydr ophobi ¢ chromat ography, a method using specific amty such as afinity
chromat ography) a nethod using a diffggence of hydrophobic such as reverse
phase hi gh-speed |iquid chromatography, a nethod using a difference of 21
| soel ectric points such as isoel ectrcophoresis can be used. Wen such a
protein is obtained in the formof free, it can be converted into a salt by

a wel | - knpwy gRithbI: Péctar $6 SelcrteddyhRgbrizatida Rithen DRI frashien éha
protein is obtained in the formof a salt, it can be converted into a 5

free for msynthesizedtDNA thak codss apart or ahvegionef thelprateia ofithid iaventomod. The
o PROICHE Blafon SoSBBL DN TR L T S A 1
opty onel TR Gonl S SSRGS EBL A e PR
sed. " ho e ; R o BOBKRIH, HlRae LBITAS Rt o Pan Lo B0 AKATRY, Vs

t her eof mglye ReetHed desirilRd ibyardattathed sREYanioh, Wik théchabed ADNAdsRrd and

enzyne i nmunoassay using a specific antibody or the like. The antibodies
for the psequéncesi neingaat kmowpekiti siechorast MutaalM-Gof( producedsby rladkaraon, may

be a pol y¢l onal an{i haody or nocl onal _ant j body condjtion th t he
ant i bodi e&’é‘&ﬁ“r@bggﬁﬁk‘gﬂwqgf g?’&dhl,ce@ﬁé' tﬂk%‘faagﬂbw &Qe) gndbe hikecd) ¢ s
The anti bodi es f or it he otei Ny-theparti a ty.de or t Lts this
i nvention 4ope h(gul?lS?‘IIBgﬂf‘Péﬁ c?e&"f'[pfﬁll %‘?E%?d’aﬁ?ﬁﬂg]gﬁ“&m tﬁggi%ﬁrsé?ﬂaﬁ and
the lijke HRothbas eRPbe\coRlactedS iR DNHK Eddingla &6hed pPNRMH L4 be R¥d 28
produced by using the 20 protein as the antrgen and by a well-known
product i o ¥ebhbs difestitig Rt asrestrictivn efyiasRiaaiied] opby ciddiemobal onal

ant i body g_a) Producti on of cells of nonoclonal antibody production: The
protein o i.s The dNVAomayshadniATIGt 6éd or ST BGwes ra tf nghiiftationt a

Uacl i of catemmat iah 5pnl e aBArTARn Ts Ok dAGiabts MARSIRC, CORRBAEN: ho

eTEect of SR Bofle FSHLO S HBRMRSS SO SepE s ShodReep

S50e118 PP o B8 Yy Stk gt ialogo DR N adip it e
The expression vector of the protein of this invention can be produced, for
example, by means (i) that an desired DNA is cutt off from the DNA coding the
protein of this invention, and (ii) that the DNA fraction is bonded to the
downstream of the promoter in a suitable expression vector.

20 As the vector, a plasmid derived from Echerichia coli (such as pBR322,
pBR325, pUC12, pUC13 or pET30), a plasmid derived from Bacillus subtilis
(such as pUB110, pTP5 or pC194), a plasmid (such as pSH19, pSHI15),
bacteriophage derived from yeast, a bacteriophage such as A phage, an
animal virus such as a retro virus, a vaccinia virus, a Baculo virus or the like,

25 pAl-11, pXT1, pRe¢/CMV, pRc/RSV or pcDNAI/Neo can be used. As the
promoter used in this invention, any promoters suitable for the host used in
the expression of genes can be used. For example, when animal cells are
used as the host, a SR @ promoter, SV40 early promoter, HIV -+ LTR
promoter, CMV promoter or HSV-TK promoter can be exemplified. In these



rabbits, dogs, guinea pigs) mce, rats, sheep, goats, chickens and the

| i ke) preferably mce and rats. At the production of cells for producing a
nonocl onal anti body, the warm bl ooded ani mal inmunized with an antigen, for
exanple, mce are used. A nouse recognigzabl e an anti body value is 5
selected tomthe mce, the spleen or the lynph is collected after 2 ~-5
days of the final imunization, and the cells of nonoclonal antibody
production contained in the spleen or. the |lynph are fused with nyel oma
cells of phamse, KhadCMV dichtahepdlotiras) phombBteISRI® PréAated dadyiyy | doma
for producing a nonoclonal antibody The anti body value 1n the antiserum may
be 10 det preferahly 6sed.ex3Vipére, theyhestnis tamd Edtmiriciie fantilys dungus,s ar egct ed
with an after-manl;oned | abel ed, protein, and the activity of the |abel ed

agent bouREPIRGter G RIOMELST, irechepromatar, Ak premaiar, oy Rrowateragr I
duct ed_b k t hqd h t hod,_of . . apd M| st gi |
(ot ur o pimBeSS heliiedd” Blich, e BoBhia R mEeHR tagut Ponghs. SRR
| yetayl L Vi fS: i K PEG
oy b b EpmQete 3Pk pfdihbler, & pELE BroMobdtisKrckielr, WHé{ ThETR Yo T8
ani mal s syedstpa PHOS piihdier SPAHK préolerd AP\ Brdmobéieb £ ATH Yo Batdte£ 2N be

exenplified. The preferabl ratio of the nunber of the antibody production
cel | s (spprsferned! | When the husthisr amfinsgetl celh aepolyhiedriar puomiofer, PY0- 20: 1.
PEG (preferably, 20 PilG% 000- PEGR000) is added in the concentration of
around 10PTQ@NOY orihe @4Y8A- i s conducted at a tenperature of 207-40C,
preferably 0’&;37C for.1 ~-

]tO n‘imjte, apd cel | fu(§1ioon.'s affhcieﬂghg

per f or ned. & FERRTSP LV eSOrs, BH o S BRevE Brcters, i dsstredo Ve i on,
sever Kidifisirh ne‘ﬂm be,u £ or I e . -hod t hat
a supgjr naét:ant of ghy i%?‘rrge‘%g’ c%l t§§l§gﬂ§1§ added 't ?X&Qoﬁmﬁ%@e%% as a
m cro pl a{oetatiéisallypabbréviated 8¢ SVallbridesreth 466 lor thie Mké Bad HernisddeAs and an
anti -i mrunogl obul in anti body, which is |abeled with a radi oactive materi al
or an enzthee sgleabioh marker,t for exdiple; @ dibydp folicakld freduction enzymeuse, an
i tein Ais added so as_to_detect

ti- ] | lin, i d )
R G RPN S DA o e S
et ssitaRtR ARG Shsistahelen Geediqlve ARbRSTRRHC At °"
radi ogrt | NereiRARESla ﬁéox?@rcﬂﬁ(ﬁﬁ‘tah%@ enbs% dﬁﬂﬁbbf‘ée“gtﬁlfh{)&;ﬁ% ;Nﬂ]re

anti body bound to the solrd phase is tec The °5 se

nonocl onahexeiafter)y Gal8 beesisratidet atddbkanakiyeid wedibfthcer genei @aharbenet hod
t her eof . Usualllié, it_may be conducted by a nmediumfor animal cells that HAT
( hypoxant ¢xemeplified.noPartacularlyt whendiheajhfr geaddedisedsast aseluetionrmaker

ised. Ao Bh el ERRET ReRReroeRs ARIPHeCH WY BFRG CombIDGns sals cap et or abl y
107-20 % baying +f T .medi um: cont & nj A= 10 % bavine fet

ser um (prSatiten R WiedB St R b ShY LR, B Mty FondRet S g™
Ser um( or sdaanice ARed Wol tHe® hoSH¥ Haled %SNUBn@eéi?I@% bf Ghe) %f;a%%mb%f WBRd. The

culture tenperature is usually 207-40C, preferably about . The culture

time i s usvehtipn5 &¥kenthe3hosteis anlBchergémndamily fungks, 2 PheXssigndlhe

culture may be usual lX conducted in a 5 carbon dioxide. The_antibody val ue
1§

of the sujfgueaceNOmBIA signalseauerey eithe like cpa hecusedyi Whenathedreshris ian t he
cbove. ment o0 BELRO Lot e L Al Ll bodk el Ue L dlen bl ger
pur 11 cat fhelbo 20 R UARHRNBbed WA NI Mo s PALCRE M iR
25 sequence, a SUC2 signal sequence, a SUC2 signal sequence or the like can be
used. When the host is an animal cell, an insulin signal sequence, an -
interferon siganl sequence, an antibody molecular signal sequence or the like
can be used. Using a vector containing the DNA coding such constructed

protein of this invention, a transformant can be produced.



separation and purification nmethod for inmmnogloblins (such as a

sal ting-out method, an al cohol precipitation nethod, a isoelectric
preci pi tation nmethod) an el ectrophoregks nethod) a adsorption and
desorption nmethod with an ionexchanger (for exanple, DEAE), a
ultracentrifuge nethod) a gel filtration 25 nmethod, or a specific
purification nethod that only an antibody is cllected with an active

absor bant s S ' =hi ndi [ eph.4,,Qr tein G
and tho bond) e, 25 SRR Neh T bBREAS, of GREOhChRg g i

pol ycl onalinsedtidelisyinsddts, Minysll @kl oraghe BRE YafThel hiied. | AaH bRBodBReE
produced by a known 24 method or a simlar nethod. an exanpl e, using

e ot e gdescnatin gyl sichenthi s i o hmant g
e hAV SN s TR BB A TGt ok

E[ E\e/e(r:ré oln \216?'?’ @gﬂ@é?)e)d) ‘%ﬁ% t(_ﬁgugh . !ogg‘ggepgyage%g}ogy:gaﬁ]%, 537%7& ! Qﬁdtg
carri e?ppsgltgg?%\?ﬂ{dﬁgﬁ% ﬁgmg?ﬁte Elegrcg%élﬁgy’lvﬁ)%%? ’gi4§9g%§§y3m8%g§%rﬂ at| (%’ of the

carrier to/od.39a440(1954%) opttheerifes tanthe QSed AsliGen®d Bhallubforaxaintisldy can
be efficiently produced for the hapten 10 i mruni zed by closslinking with

the carri ePacias exbtifn MIike bGenere ¥aildn 266(1988), BOTiZe Cyoimgl o in,
TP i S, A, SRR 1 el e
sgont 309, Brabltle SRER ARG 1 e bR AR NI 2R WART, 13, PO 0"

car bodi i mjge, Séﬁk@éd&ﬂaﬁ?&oycf\ég g&?ﬁ) hl\f(%Yb'lgll?:er@GYC@@gG,a Piblg%! EHHOE'QV !

group can be used. The prdduct e condensation are a Istered to

t he parts K¥MMarthelikedad wmsel.s abl e to produce the antibody) along with
itself or a carrier or a diluent. To enhance the ability of anti body

production &s theeinatnt cieBs,r &ni example; owblent themvimsdiss AabiRW aSpodoptera _
usual |y cOrRAiBeEt Gl Stiestiseoliry calls deghipaciiem EdRceTIne o HOMRIGE 10
ti mesy=The,. pgf: ycl i . | ect , (oF

pr ef e}5abl 3“ bﬂcl)%% @?@MQ@?%&J@?&Q@&&%F% r??}qurl\{cz g@"%&/aoﬁgeceggo‘%/ee hod.
The pol yclepjialMamiesBadra¥sica® dellst diaivid frof] PRtibmedal £4r84 BEEhOYikkRansanme

nmet hod described in the 25 above determ nation of the antibody value in the

ant i ser umbeTiseds e {head tlmvans ip BmNRGtBanbek nide N oélls; BmN cellstorihady can
be conducted by the sane nethod of separation and gérr‘ification of

i munogl obikercande wsedhAs the Sf pellafor example, S9 cellaATGUGRLEE1) onSB1 ¢ he
ronoc! onal, G0t Rodn ThE 4 SRS D15V AIPHAY & 5e MR bbbl
20 As the insects, for example, larvae of silkworms can be used (Maeda et al,
Nature, Vol. 315, 592(1985)). As the animal cells, for example, monkey cell
COS-7, Vero, chinese hamster cell CHO (abbreviated as a CHO cell
hereinafter), dhfr gene defective chainese hamstercell CHO (abbreviated as a

CHO(dhfr-) cell hereinafter), mouse L cells, mouse AtT-20, mouse myeloma
25  cells, rat GH3, human FL cells or the like can be used. Moreover, several
kinds of normal human cells, for example, liver cells, splenocytes, nerve cells,
neuroglia, spleen 8 cells, bone marrow cells, mesangium cells, Langerhans
cells, skin cells, epithelium cells, endothelium, fibroblast, fibrocells, muscle

cells, fat cells, immunological cells (for example, macrophages, T cells, B cells,



invention and the protein of this invention and the |ike have cancer
cytotoxic activity, so that the agents may be used as agents for extracting
di sease tissues (the extract containsial| and partial, preferably parti al
extract), and particularly, for treating fixed cancer. Wen the protein of
this invention and 5 the like is used as the above treating and preventing
agents |t is used after it is purified to at |east 90% preferably 95% or

fror e, B KRG Y1 B0 YA At BB, elg?%mg bagdpmxse;s&%ebmg%ﬁa%@g)e- The

|nh|b|t|on act|V|ty of ¢ancer cel ération o rotein

i nvent i onntgaldagybdytes, camovtaldadler santadgdy bankenlls, astdabmst@roaeausm oxin
10 activity or an activity causing cell death is det er mi ned by known net hod
or a sim mammayEtand e rbbp?tlby?e]ﬂmgntﬂ;‘shtl@l delds rarexgcirsariuells, stem

after- rrentl ed experine t he  test npoynd r exa des,
ot ot €1 o, CHLT Q% FABET CBp dirihese S5l fani 56 SfbouRes, thes PeBomIAAh Pbauct s,
cell extr ract t an be
e S8 e BB AR AR

The conpoym®go@NAICASRd.[SeioTBal, nvaeby Qmﬁo(qgvg)eméi& WeL.her 107(198g) bi t T or
screening of this invention are sel ect ’ed from the above test conmpounds) for
exanpl e) pkelikdes) proteins, non-peptide conpounds, synthetic conpounds)

fernmentation products, cell extract, plant extract, aninmal tissue extract
and 20 bl ooEOptbsmnmmeummﬁ&mg uarfoacxamng Jutrcnnbbq wxgi ched

Chhi bi t1 oYaths vieghed ¢ rmﬁ%%ﬂ & T GrngL; Renghstei iloroB s
i nvenjg on g <1bb}§> Lflf@eh&@t £ 35b St M Uit J}@ﬁ%éﬁnfdﬁgﬁé ar 1o

the salts o éin of t is |nven i'on can use

conpounds c@M@dt@QbebthéJﬁiélHo& Rs&SHEER MthBdH a6 BHzyhlogy,t VAION94CcI&E NI Ny
are used as the above treating agents, they can be used by usual neans. For

exanpl e) thi§7(@881)FmcalathAcds ScrdFSA) ¥el. 75| 193X(3978) ar tempikel eEor
sterile solutions, suspension or the |like. As such obt ai ned phar maceyti cal
prepar at i he t’éﬁ@f@ﬁﬂét19n&fdnﬁ%ﬂ'iéleué\ﬂftl@$ﬁ%$t9r exampds difsar, be caglugted 15 20

i ce. 1at Y thapariod drscribed jf ghoA ”olc‘?éae?asﬁﬁf%%&b@@fe"maeﬁ:f%og(S“ﬁﬂnizys
and tfig "k@] tﬂ_é]ﬁagfr%?&?ﬁ %?tamg{ ge , 0080 rﬂPe % cé&'b%%ohﬁ%%‘e‘&&frem "

changed by e ac sease put e or the

i n adul t s th@Shetiide dedtribéd ki CRUIFhkincebRig, 2patatt0V8ime 8§ hdewrPellind per
day, preferably about 1.07-50ng, nore preferbly about 1.07- 20ng can be

admi ni st een@ndemm&npleeméntaquomdx 1263-2817(199%5), ctmid@ledf bthhumqshands
that is variable by the_object &e di sease and the |ike, usuglly in adults

(est i mat edngiViselogy, Yol R 496 i(49¢ t ab/spng b abey eyme transloEnaRtspound

by | ﬁ??avgvﬁoa@gpr i koL epTesRod v arpts S G DA B s 1t
est i ngg g@k&mcsa oBEailiegd. WARLE %Hﬂﬁn@forﬁ%itg%ﬁgtgﬁéﬁoﬁﬁnmud}gﬁu@f

medi CI ne Por I seases: nce the protern or t like of this invention have

a cyt ot oxiEchegichya 6ty Gehlng Badlink ads caltutdd aslaquid medimhiis guitabld andlié on
(such as a cd\;totoxm activity) of the protein or the like of this

i nvent i onmédinmexwed in they chltune.edImsthegerediwingrcarbent sourcesnadtregeron t he
ot her hand) the salts |nhi the]c nction of th rotein or t | i ke of
this i nveSPRESs, mﬂrg%@na ilﬁglgk%evvb@ JARRSNEGRSHALY Forl the &a?‘i%e gﬂﬁl
preventin tritis and gast.ri g ul,ce Ac rdln t he

i ke of tﬂf%m? ?soﬁrﬁr‘% i &8t | é@l@ u 5 sso}lgé%‘egépg?‘ l(ﬁﬁr‘)\(lgsr(?g t he
conpogds d@hm!&e soMible BfﬁEhPrsﬁFE%é‘e Qk (haNiRE! cdd el Uﬁ@&bﬂﬂeﬁf metm otein

or the like of this invention. Namely, this invention provides (1) a
screeni ngnitropenl shaces;t dor zechmplef habrgardc powtaiganio mhtempalst sach papt i de
or the salts of this_invention are used) and the nethod screens the
conpounds aptBaBiUMSalife mtreies,crornsiteep duar.cpeRioBRi easaini meat) exracthe

rotein or the rtial peptide. or ts of thls nv nt or the
et hod s PeRRecdkES, amipbLrerrach v (A gk o het Bse( s Aentie i ‘%%%?Pb‘i oxi ¢
act t e h )

i nvlex!tl g%"“j glg%dgp%n%’gug%éﬁo??%g{%h h} unct I grgoxﬂniggagﬁn 3%1 atfe EH.rfd




27 'pronoters' and the conpounds inhibiting the function is abbreviated as
"“inhibitors' hereinafter. Mreover, this invention provides (2) a kit for
screening pronoters or inhibitors) characterized in that the protein or the
prtial peptide or the salts of 5 thislPnvention are contained. The above
kit may be abbreviated as 'a kit for screening of this invention'
hereinafter. In enbadi nent, for exanple, in the above (1), it provides a
screeni ng nethod of pronoters or inhibitors, characterized in that

conpar i somagnesiy chiemde sandem esemplifiefl. agash sxtract, vitaminesagrowthy j s
that the proteipn or the. 10 rti.al peptide,or the sal fothis i,nvention
are conta {‘@Hﬁﬁﬁ{‘ﬁ mategy ?‘om%hifeé:aﬁ%?o?%ice[{}?o“z&ﬁ §|$?ﬁ1€‘eamﬁm cel |
derived fg Fo 'nggs(af t he above warnbl ooded ani mal s (preferably human)
or the above-fgntioned cancer cell. The case (ii) is that the protein or
the partial AB¢Ré nflRliem folf GuRahing Gbnh8iBschBMERial fof eXaMplEH BIY ddiMrhh a
cell) which is a normal cell containing a blood cell derived 15 from a

ti ssueb of comminingyglucasenanidocatambni meids (Millef.edainmal ofnBrpermentie in
above-nentiqned cancer cell, and a test conmpound. I.n_enbodi nent) further,

in the abddeeulpr Genefiosyi4fk433kiGold oppungeBarber Jrabesatery Dew nforki ¢ or s,
h t i i.n that i t ai th i th i al tid th
catt o uRTD iR aakibsnd. SPRECERAr R Stehe hotialy of the Brghihb cfr g B

bl ood cel ' i . | i
Cor of e ap Rl Hh AR abS 2inddle SEANE JGATHA INCARIE I WRES the (-

concr et el host i3 Géveus FalestidhdafehQltweds tistially@ofcdiafted at bltedipRrature
characterized in that the cytotoxic activities of the protein and the like

of thl@ i of @abvubibar48 Geforratiowsd 3av84 dooyrar done@Ssanye aexatismoar stizgngvi ty,
the cell multiplication inhibition activitfy, .and the activity causjng cell

death of tae bsraddedn AVhemthe hest b Bept/kusifamiln che %dnaf@tlér%uﬁhu by a

k t hod i m hod. A tely._ousi .

ot abl | shEMEEtPR| T B HREBEN oAbt e G ERpiRr & s BPRr A (ne

t est corrpggg&sa??, Q@%%&d’@r %%'caﬁ"‘ﬂe%qeﬁ a substrate not 28 cont ai ni ng
npourtd, an € contro

the test co a positi which is a substrate containing M

toxin, theswHdy @R t2anifomadtaheasthle hosiiRaicaBPid didtwaell] anthemedivmdfor t he
conditions satisfyable in statistical significance) inhibition activity of

t he cy# ot example ta Butkhadex ménineal medivm (Bostian Jf.Laet alyiRrpy. Natlt Aead.
specified 5 sanple having the inhibition activity, of tork%/cytotoxi C .3cti vity
. (1]

or the ceScl. USA, Vol.77, 4505(1980)) or a SD medium containing casamino aci
(Bitter, G. A. et al., Proc. Natl. Acad. Sci. USA, Vol.81, 5330(1984)) can be

exemplified. About pH 5-8 of the medium is preferrably used. The culture

is usually conducted at a temperature of about 20~35°C for about 24~72
20 hours, if necessary, aeration or stirring can be added. @ When the
transformant that the host is an insect cell or an insect is cultured, as the
medium, Grace's Insect Medium (Grace, T.C.C., Nature,195,788(1962)) can be
used by suitably adding an addition of immobilized 10% bovine serum or the
like. About pH 6.2-5.4 of the medium is preferrably used. The culture is
25 usually conducted at a temperature of about 27°C for about 3~5 days, if
necessary, aeration or stirring can be added. When the transformant that
the host is an animal cell, as the medium, for example, a MEM medium
containing about 5~20% fetus bovine serum (Science, Vol.122, 501(1952)),
a DMEM medium (Virology, Vol.8, 396(1959)) , an RPMI 1640 medium (The



mul tiplication activity can be detected by exi stence or absence of the
activities or increase and decrease. The cells used in the detection nethod -
are, for exanple, normal cells containing a blood cell derived froma

ti ssue of the above warm bl ooded anins (preferably human) or the
above-nentioned 10 cancer cells of several kinds of warm bl ooded aninals
(for exanple, cancer of the endonetrium endonetrioma, breast cancer,
cancer of the stomach, hepatic caranoma) spleen cancer, carcinoma of the
gal bl addedpunal ofi thenAme,nqanoMethcai Assontation,uNgl. 1:991c519(196ﬁ)a)| caari®8r

neur obl ast oma, cancer of the urinary bl addar, malignant nel anoma, cancer of

t he tongumedéum:l Breceedingheofi 5 thengPacietynofete ther dhiolegical At Medigingr een

e i) B . A 8 S

f er ment at

extract s Q%‘e?%a%‘*#’%%édCiﬁﬁ%gﬁf&%ﬁpﬁ‘&w@f%@%@%éaeﬁﬁhﬁ%?ré gEapdut .,
conpougds 30~ 40T0WbrC SHREU 18S-60FRbuES Nl UtdceSghriy) Qe PHIHE o8 GtRSM GaxiTﬂiel”'Od
the protein or the like of this invention is suspended in buffer suitable

to the scaddedlngAsadelsdrhmdsamﬂlesabcﬁva, heheppooteim ofr thikeinvektionf carhibe
I nvention are prepa[ﬁ% the buffer, phosphate buffer of pH about 4 ”~-10
(pr ef er abP¥o %Qdafbﬁ thecell%ogthe trapsformandshl ori de buffer or 25 the Iike,

oo A b bl e e il
et hod, aﬁgrfoilﬂ rxﬁ@fﬂo’&% 85&?”6&%&& yqls%d.”m\h?}%nf% Xf Fhierving

the cell anges u a mcroscop count i n e ce

hemocy OMpi wéntfin isf@xﬂrhé’t‘éd fr@m”ﬁi&@ﬂt&ﬂﬂt fulrdi8 or c%ﬂsc BftBs %h@%ultﬁ&éisﬂieu m

henogl obi ns and the |ike, which are eluted fromcells by the cell dath, is
cat ched) S$angi amd:éilsdaifeocolﬂaeta}hym wellilhveowre maéthiod gsusensledfinea stttebleeact i on

W th tetrap&] iumsalts or. the like, . a nethod for determ ni ng t hﬁ(@m ni ng
living cePnffepiand destroyieddut wieasound, lvsazaus aadirdezestha ﬁ 8

be exonpl AeBatiEsr AR MU bt (i °e"r°§§@5ﬁ§%mn fignd® "

activity pr at r din
whi ch theﬁgty gt%](%m% ot@ﬂ@l y I'n %%tg a oé%hggésgi(?ﬂ% corrp %Sh\'}m&?ﬁpt e above
case {8) hSsurfddecadtie Mentieh LM RhXTPOCTM®LEbEc6AMIAS in $Re YuBfernor €,

10 further preferably % or nore, can be selected. On the other hand, as a
conpound Wiheétithiengrdtein dytsecrated iactheimpgddimt hiquit cifeémtive culieirei ise of
this inventiaon, a test compound in which the cytotoxic_activity.in the
above casénished, dbefungt onicells @mdd awmaé%team )sep%rthﬂa i 2 velbingwaut 20%

be sol oot Biptholl TRERC th, Hpshball: T sBUACHEE, PORERT WRtast bl °"

screeni Nggyuh&ridtnt or the protein contained in the extracted liquid is purified by a

20 combination of well-known separation and purification methods. These
well-known separation and purification methods are methods using salting-
out techniques or solubilities by a solvent precipitation method, a dialysis
method, a method using a difference in the molecuar weight such as
ultrafiltration and SDS-polyacrylamide gel electrophoresis or the like, a

25 method using a difference of the charge such as ion exchange chromatography,
a method using a difference of hydrophobic such as hydrophobic
chromatography, a method using specific affinity such as afinity
chromatography, a method using a difference of hydrophobic such as reverse

phase high-speed liquid chromatography, a method using a difference of



follow ng) as nmethod ) a nmethod for determ ning henogl obins by henolytic
reaction and as nethod ~3 , a WST nethod are respectively used. In the

nmet hods, active carbon, CM cell ul ose and cal cium al gi nate are sel ected as
adsor bents which show the anti-Mtoxiniactivity. 20 It is further possible
to exam ne and conpare the solutions containing these anion control,
positive control and test conpounds with animal nodels to confirmthe
effects of the aninmal levels of the anti-Mtoxic materials. In these cases,
many ki ndsyogfectBE Point9SHen agdiidBhctrdiPholRidiead belted! cul arly, a mouse, a
rat, a dog, and a nonkey may be used. As infected nodels, a 25 Mngolian
gerbil, a nimen suvh @praekels cotairadd iacthevorin ofsfede, iV\am be kenvertgbintds
obt ai ned by the screening nethod or the kit for screening of this invention
are used assalhdyapovelltknosm method on eveimilarymethads) Onhweothenrandis can
be used by,usugl neans., Fgr, ex | e, Wsing,the. sane t hods of .t.h

phar maceutien ﬁlﬁ@ﬁ&?’é’c }so&atamemab‘? g}rg; %fafsallﬁe‘t cagmé)q Wﬁfﬁegﬁn?%@y are
used t ahl (W ] St:erq | Wt i , !
suspersi ofrtstofn St MR eRa ot bl d el hahnr Ao er BRI maRH | T
| ow t oxi Cipkottein fifro&%@éﬂJbﬁ)a O@MBTRYN D en a¢ BenfifitREL dedcled Wit s@italile
war m bl ooded ani mal (such as a nouse, a rat) a rabbit, a goat, a pig, a
cow, a 5 pooted) neodificatiomenzitme hefbwg or afterphayfyang thdprdteinep. optivnallpsage
wei ghts of the conpounds or salts thereof are changed by the actiaon, the
di sease) mlifio o3 geantialive remove thej Ralyppntfes hdsc Hg aratein apediication o

i ncreasing the f&mction f the i%;o ei n. or the |ike,of thiégi nvention as a

tissue refBRERS: 1O eXgLRLe, YRS motgyrsin. greinylendopenfidase, oy, ly) in

dul t i mat : i t ~ f d
Goy B0 CCRdR Slydsidie 6 WEBRE oy Be A | ik achiY 0P ontBonERRRA T Per
orally adpiéfest esfethis Rvehfignobhal@NileEesf hie KO FRESnhel ey WLHBAA

estimated at 60kg can be used. Quantification of the protein or the partial
pepti de oexpérmealt tveithfa ldbieted higand iamd) eriZyrié émamunbasday sising atspecificot ei n
and the like_ of this invention (occasionally, abbreviated as the anti bodies
of this i ﬂ#@hpﬂﬁﬁ,l‘théhl‘ienafter) can specifically recognize the protein and
the like of {his jnvention,,so that they can be used for, quantiidf cation of
the pr ot ei nThACAARRPARK JObithE ppiotetn, JhE: BRATAL peBRar; o the' llby dL S | |
quant i £ i cal.i.on: . : o N . . o e

i nyen%gl onﬁ%‘?e(;ﬂ\k(g%an ?f?@ga"‘hélgﬁlggg? girl ﬁghgg{b fflgﬁﬁgm?lﬁ% pr ot elynonf'iﬁ@l%l gﬁl i ke of
this i nveghaothd dhtilssidies tidth rtﬁéb%telﬁ,dt}iegbéﬂmPbﬁﬁd@ﬁhdbﬁdk@l@é. this
invention | and test liquid and the protein and the [ike of this invention
are conpefTheiardihodiesfotrd¢he protein,ahie gartial paptidebe thesalps of thisinwvedtiohe | i ke

i St Bearin, e Tt S B b,
| ool ubi | POBESRALE RS Ehé Boteiy of Hhis, et ah e, ARTERE b3 iRe e
I nvenq Onggafejhde %?gbgﬁrﬁiggehhﬁlé Bgﬁa WellkPdwh PYroH RIS nYethdd @f hREBodIRS

activity agent the insolubilized carrier is determ ned.
In the abgyan@usgruni.ati ve nethod (ii), preferably) one

Production of a monoclonal antibody
(a) Production of cells of monoclonal antibody production: The protein of this
invention is administered to a warm-blodded animal at a position, which can
25 produce an antibody by the administration, with itself or a carrier or a diluent.
In the administration, to enhance the effect of antibody production, a complete
Freund's adjuvant or an incomplete Freund's adjuvant may be administered.
The administration is usually conducted once for each 2~ 6 weeks, and

total is 2 ~10 times. The warm-blooded animals are, for example, monkeys,



31 antibody is an anti body recogni zing the N ends of the protein and the
like of this invention, the other antibody is an anti body reacting with the
C ends of the protein and the like of this invention. Mreover, using a
nonocl onal antibody for the protein agd the |ike of this 5 invention
(ocasional ly abbreviated as a nonocl onal antibody of this invention)
hereinafter), the quantification of the protein and the like of this
invention can be_ conducted, and further, the detection can be conducted by
usi ng ti stabhitslydogsg.guinea nigs nije;atass, sheepbedatsyodickdmy andhtheskkees may
be used, or ‘)2,. Fab', or Fab fraction of antibody nol eculars may be
used. ThePieferably: niice 0@ nrase. ¢ HAL t Brofugtion: 198 ¢ellee for puedycingvent i on

he ant1 bOPCLRAF ARV RHS Batih biRPagd Aniiah iR P dSpen Amgntigetne

guant ity 8ir bREmML ! ik Greru KRTIA Gnobdle 1R dble Oln (AEIG! FARY I Lhe

test liquid is chemcally or physic y the obtalned quantity is

det er ni nedelbyted framstlmmidce] the spleenhuat thedyhphisctolectddeatiar 2~5 aayLlof
containing the antigen of a known quantity. As exanples, nephelonetry, a

conpet i t i tire finalotmmumizatiomoantr the cell$af, mandclan ab rovikoidynptdthottisne

D Cer . montoniageEim e stleson dus [19nph are Rised wikh mydomaralis ofghagemes used
i onct | S B BERELT B dok deiaials 8 15eb 8, & BRRBROT R BERE Bst ance
1) [ gy TFRoToRaE aRRbL Y CTTHE bihdC ARGL U R dfserk@] @E0TREC 1S
acti vl i sdeteprined,dior examyle, by agaktitddidade, antQertiht 608é4H86@ Wwith an

al kal i pho;&hat ase, peroxidase, a dehédr ogenase of nmlic.-acid 25 and the
li ke may 8denrmantioned labeled proteiveand the bstivity of theolabeleshagent bound to

fluoresca 'ng,&gi)lp orgscein is thjrgcyﬁnate and the |like may be used. As the
| umi nesceﬁlle ¥ clS) MeFsuEsnpl Be tugien, gperation; may &er eanducied by a

| uci ferin i i the | e used. k eover, or t bi.nd of an
ant i body 1c{)rrlé)éz‘i,{r\% %ﬁﬁd&iegﬁglﬁ@gaaI%@oﬁﬁ%fgkg}&%ﬁtan%W%ﬁ-qgm% ﬁpélgﬁay be

used. 3A 9ty i | fulsZdt | io@N [ E’Pﬁﬂ anti y
conduct ed@by %hygﬁgﬁga%gﬁ??gﬁfahg? %%éemémega %’ngplr#g%m@s’lﬁgﬁ%}?ﬁo%ed for
t he ildsol (REG), ze8ewdaiofirps of theBke preferibBSPEGSmiakhetided, er, i nsol ubl e

pol ysacchari des such as agarose) dextran and cell ul ose, synthetic resins
such 5 as Hana ploir examplenstonam deliés ofcwarmehloodexs anignalstsuch

& e . HALIENK ;
R e S
nventi ont 15 AERARbY hfle U Hembe B ECATBBRSy 8 aRod 38 Gebicn: on
t he inSO'déMsL'tdﬂib ﬁaﬁwe%fh@eléhlﬁ%ﬂémmqngo 1deft 1€ PRE (gyéfafémy, of the

protein of this invention in the test liquid. The primary reaction and the
secorifar yPECAO0DPECE000pis hddeddn thehmnobsiratibasse awacid 00s-808%, had
conducted at_the sane tinme_or by sliding the starting tines. The | abelling

agent andncubatien isermducted atathwpenaturg of 2024034, predexabiy 385 37176 skor
ti | n,the i h i t he, 15 dwi thod, it
inneceasaty IR aPE oL ARASHT fust Reicieh i BoRprmoh o cErPembEL e or an
reres : o > . . . f
SNt bod: anHriddRg!of inpdofiiCaithBlty Bralatiiths sSrerl kit BPRRSAL SR

det er m ndjd aBedyeforaskadipleh ¢heFeohfd B MBthdd ehatl kesupferhBisnt dﬁfﬁgﬁﬁdﬁhby usi ng
the sandw ch nethod of this invention) the nonocl onal 20 antibodies used in
t he @bi majturedstddstedatoda tsolid gmedansh as eanticronplatef adsabbinghapeotbifh f er ent
parts that the protein and the like of this invention is bound. Namely, as
to the arfntigam diregtlyqor witheapearmery andasni artidmmuneglobubingdantibedsact i on,

the G endvBicbHaBpplR. PR A Finrtive matetial & thFarV RS Teateuhet Gty 25
used in tdaHs Aol RiNg rigaEéll BisiBh 856 Aduse’ BRCIRLi AR ofsd Fnm EXGARulid'§s © end.

for exanple, the N end.
used) or a protein A is added so as to detect the monoclonal antibody bound to



The nonocl onal antibody of this invention may be used in a determ nation
syst em except the sandw ch nethod such as a conpetition nethod, or an

i mmunonetric method or nephelonetry In the conpetition method, 33
antigens and |l abelled antigens in tesi3liquid are conpetitively reacted
wi th antibodi es, and then unreacted | abelled antibodies (F) and | abel |l ed
antigens (B) bound to the antibodies are separated (B/F separation)) the
| abel | ed quantity of B or Fis deternined, and the antigen quantity is
quanti f i ethe koli® phiagey andta enethvdhtitht & Guplleatant i dfdsyldidon® cultade ds
antibodies. In the B/F separation, a |iquid phase nethod that

pol yet hy| added ytooa solidi pbase cadsorbimg podgntigmmusoglobulinaantibedsy orsaused)
d lid t hod ) | i h tibody i d the first
2Nt body. DEYOIE dulRuBFemibRlinE Poradiohtiae FRICFAl OF 4 enBBRg Seast 45 sol | d
h ti i h | .fl.ed. th
P rmunont PR B30 2REBAMy BRRARRS thd Sl Bnase ekl ThR 1 1C
l'i qui d; ar §e16ﬁtg?ﬁ:%f MeVﬁPﬁoasﬁsl SRBbAN nl A0S L&t rRed By @ 16fowih nietHBd iobi t €

anount and t the solid phase and the’liquid pahse are separat ed.

O her wi sea diflaniegient therdofle Usaally,i ijundyalbe cohdudtad diyt admedhimddi es of
an excess anount are reacted, the solid phase antibodies are 15 added to

bi nd the enimakeells thab& AT dhywoxanshine aminpmiers) thymidine isaddednheAsol i d

h d the ljquid phase ted, Contj. |y, tihelabel | ed

uant i 1y 516 Bediiiogeelittiop i BRERLE, angatedifiy tat e ibhdtass o8,
AR s : G

auant ity Bread e wsbdll sl SRARIILE RPUY 110 REAG WRtaiking 15

ant i gap- anb P gsheferaBlt 1072094 i Bowihe fetRls s¥ruid) 4 CETSRkahure kohtaifittgermai ned.
When the quantity of "antigens in the test liquid is little and a small

anmount of ~pr@¥%i boviat detwey sexahm prediicedaby rWakd duayeku yKosgyon Caser a
scattering and the |like may be preferabl% used. Wen these i mmungol ogi cal
det er ni nameshume med deondavrngppemumi fory hybaistontar gwhiure n(FHEYHHM, oN1$SL 5

) ; ol diti i 5 of )
unnecessaSHIRRK BN Lot ThF Bue Fptre ki SSRARY A 4B ai ¢ i ons
and Operahg&aﬁmw out @7‘*@?“1‘19@té%§ﬂlret Bn 8L LR '50faa§¥5¢ &5y eikd he

(he 11 en . As to the

protein a e of thrs 1nv Ion may be constructe

det ai {5 OPréﬂéﬁaﬁﬂyCloﬁ@&{k't?%@él@s’ﬂl‘mﬁﬂﬁuegﬁaﬁb@hsﬁ@ﬂ?%bn&tﬁkﬁéﬂ&h az&d%books
may be referenced. For exanple, Kin Irie edited, Radioi muno Assay, 34

Kodan- shac4df®nddioxiden Thei antibodyedaliRadf thersupernasaaty f byblidomecultiadansha
(1979), Eiji Ishikawa et al, edited, |mmunoenzynonetric say) | gaku Shoin
(1978). Ecim hesdeterméinest ag|showa i ghe |abﬁﬁﬁ@@rtt}9ﬂﬁr§éwﬂ&°ﬁ@amea§%anﬁdi tion,
| gaku Shoin (1982), Eji. I.shikawa et al. edited, |nmmunoenzynonetric 5
Assay, 3rah%épﬁ§e%y,v5¢%uﬂ %ﬁ&”ﬂ“ﬁeﬁgﬁ) Met hods in ENZYMOLOGY, Vol. 70,

| mmunochepica\l.«Fechni P '1:1{{@13 iSAYA \cagibon of

Techni quegg )( a#g%km %&&5@%&%0@%{} al?ﬁn?rﬁdr?’dc emez)élradlrechn?gﬁgfsﬂc?%g?to 0,

i bid.gpVo %h@ﬁadxﬂommapaﬁﬁnwsa}nawmmﬁsed Ppatkddwibalethod dot examplesaays)
ibid., Vol.92 (Inmunochem cal Techni ques (Part E: Mbnocl onal Anti bodi es and

10 Gener akeparativnsashyuifichtios methoddoy ivoiuncEloklinmisnok asm sdtingaiini ques

method, an alcohol precipitation method, a isoelectric precipitation method,

an electrophoresis method, a adsorption and desorption method with an ion-
exchanger (for example, DEAE), a ultracentrifuge method, a gel filtration
25 method, or a specific purification method that only an antibody is cllected with
an active absorbant such as an antigen-binding solid phase or protein A or
protein G, and the bond is released to obtain the antibody).
(Production of the polyclonal antibody
The 'polyclonal antibody of this invention can be produced by a known



(Part 1: Hybridoma Technol ogy and Mbnocl onal Anti bodies), all are published
by Academic Press Co. can be referenced. As described above, by using the
anti body of this invention, the protein and the like of this invention can
be sensitively quantified. Mreover, 2w quantifying the concentrations of
the 15 protein and the like of this invention by using the antibody of this
i nvention, when the jncreased concentrations of the protein and the |ike of
this invention are detected in p atients of Helicobacter pylori infection)
pati ent s matleodlioreassisnildmettmnap| eAs gastexamie, gaiig ian Uhmeanogageni ¢
cancer, val vul ar disease, diabetes nellitus, various cancers (such as
cancer of (Preteieransigan)i itself 2o ancramplexi einthe bmapunoantigen andopotRrEiglicer

b “the. gaPNSRaL O ERIE ot e Blop S ASBALEY BEME e AR p B URARAS, |
: o . . . &, . Codi

Chat °t he S e fRTR ARALLEE kB8 fol bRRRMMER pldndcfor SitfHfy, BatliRRoCe

i nventy oncondRinifg Yhe anftibod§tdbe ehé gfbt@fn sthdhipitiedition?éreddtllebtd, landethef this

invention in test liquid such as body fluid or tissues. It is used for

f or mat i onamtibedyeisaseparathd aod purifiest. s togtheucanylergftdreimmimsiantiged t he
like of this invention, detection of the protein and the Like of this

i nvent i onfor AMERRRIZIRG &t Warmdhloedad animal and pearrigh grefein. tieskind ofifae

behavi or of the otein and fhe |like this invention in test ce]ls. 35
The medl TS BBt AR 4 Aot TBUPECRe batiier QR AR ROMEREAR of
this inventi (4 i ) { I i f pzing
the acti v‘?}% icggd%wtﬁg%rtgk gﬁlﬁgé](gb? %% tf‘?%?‘?)&‘?ﬂi@?‘ﬁgﬂtf?%ﬁﬁggﬁlﬁgghused as
nmedi qignesinh@unizédbby ibsshifkigeweth tHhcalrf@aSPer eXapds, thasiovihé Ser@ast ri ¢

ul cer, gastric 5 cancer, valvul ar disease, diabetes nellitus, various
cancer s (albuomiasboumestychoglobl,dreoayaninior thee ikewean erasedbfaraoupbngeer ,

col on cancer, .prostatic cancger,

I I [
neur obl as tt_,h;clgan,t@f ?ﬁl Figde %ﬁg% f anc?éha%?ﬁﬁfgﬁg%ﬁg% ltl_rrf ko %e% . The
umani ze i body ;0 i s_iyavention . f or e protein.an i.ka 0 is
i nventi on’c ?\ptﬁ’ 'ﬁggdt scqlﬁ’%f)titﬁ%é@(wn t@éﬁf@%gaﬁﬂ%’ pﬁeg\ellgﬂt]flﬁg'scﬁfseases
h o . . .
such as gcftrg;]‘dl%hghﬁon htd Subth G actdds Eéﬂﬁf aa%%ﬂ% Eontéﬂagﬁgngruetgkd%ﬁggﬁ de,

di abet es Itus, various cancers (suc cancer o tT1ium

endonmst I | iBodRHeas !t madifAa, ackivieOdstERRCHHid] Broty ahHCa dithésyyridydngroapncer,
renal carcinom, neuroblastom, cancer of the bladdar, malignant nel anoma

and the |c¢drebe ued. h(fenprabicas frdm dhe candbesdtior aresdlministered ¢o ghee t o
t he net hods described in Nat Biogtechnol, 14, 845- 8?&) (1956), t . Cepet. 15,
146- 156 (Rarsypt FragnpRlegded Animaly ablesspnodyee fhe pptiordy.ralpng ity itselese

(ralizi § . i b e .
2bbr cvi ot A SEHESE! ARERY 0TS pfEn e b At Bt B e
preventi ngdRaEEHAHOAN! &l RoRPIEe FduhBDadivirdt Sor2GnbsMpldteoFeandsan be
orally or parenterally admnistered as liquid as it is or a medicine

conp@d t i adjuehint way thdladntiaistgred. orThé admimmstrationtsmasualy conduaeda
nouse) a rabbit, a goat; a pig, a cow, a cat, a dog, a nonkey and the

li ke). Thenaedfonguenst 2 neb apekssand totahisjahouy 3 vd0dbmes: , Tha@olyclenale, t he
diti foill , the d t _the Iik th t

Hoed 1 o TR EbRd g beseLincirh B et (APBien DREke ABHE DR P HHE TB o of

o ol VT ventt | e e

e S pBiad ) YRR b BB R TEUBA UG ooy

about 1-5;41uEHa MY affi¥eruih 95 AIniRAObY the JalidTBfetR6 déa¥ribéd g the _
conveni ant to adm nister the agent by an intravenous injection. A dosage in

t he @bheralpveaddterminatiomofithe antibody value in the antiserum. The separation

and purification of the polyclonal antibody can be conducted by the same
method of separation and purification of immunogloblin as in that of the
above separation and purification of the monoclonal antibody.

The treating agents containing the protein or the partial peptide of this



36 adm ni stration also nmay be according to the above dosage. Wen the
condition of illness is very severe, the dosage may be increased in
proportion to the condition. The antibody of this invention can be

adm nistered as it is or as a suitabl egmedi cal conposition.” The nedi cal
conposition used in the 5 adm nistration contains a pharmacol ogi cal |y

al l owabl e carrier for the above antibody or the salt, a diluent or an

exci pient. Such a conposition may be provided as a dosage farm suitable for
oral or pahesitesebnddhe préteiniof ¢his iNvertivn 4l tlexBR® have aanddrecytotaRriesi ti on
for oral admnistration, the dosage formis solid or liquid, concretely a
t abl et (cactizityj sg that uhear ageds eniayabé atsedOasrageats formestractiogtdibbase) , a
pill, a granule, powder, a capsule (containing a soft capsule), syrup,

enul si on, sYee (depextsact spatpnscall sndipartialhpasierably partigl egtiash), igpda known
thod, and it tain t ' || d L] .

exct o ent DoetiulEitn ftdriading ASe2hhodt FReR e Pitiein & fe inBhtRh Ao,

| , 3 i 1 ke - . d
act 0sg, $halfkdisUed ASthe Eﬁggg zféé;ﬁntsg:]%i‘g g’i@veﬁﬂﬂxg ?@eﬂtb,‘&% é%ﬁéb&)ﬁfetéfnus €

Af ter-nmenti oned sequence nu guence tin ow t ol I owi ng

sequence. jSpRriflad\e ht lddst 00 Sprfierably 950€ bl nareu anie preferhely 98%or
Hel i cobacter pylori 60190 (Mtoxin). 20 SEQ ID No.2: it shows a base

sequence ohoxe)Nantdfurtheo peefedably 09y or amoreel i cobact er pyl ori 60190 protein
SECal 1 D NoThe mHihition RPGtY o Ghnoss celRSOiGERHio oL Be RIEEEy phtkis

o the pr ifrernia AF e 1ike B0 ety % Moty e OE & £ i avence
EiEPrSF%CQ'aﬁ%s ;°§nh4%g%%‘§?’?%§%§§ E’é?ee??ﬁﬁﬁd@?é%ﬁ“%%b I iR b2ROY
at Nati ongimilastmetiod, PrefoddByCB§ the3methd@ ddscABed in the after-mentioed

experiments. As the test compounds, for example, peptides, proteins, non-

peptide compounds, synthetic compounds, fermentation products, cell extract,
plant extract, animal tissue extract and blood plasma can be exemplified.

15 These compounds may be new compounds or known compounds.

The compounds or the salts obtained by the screening method or the kit for
screening of this invention are selected from the above test compounds, for
example, peptides, proteins, non-peptide compounds, synthetic compounds,
fermentation products, cell extract, plant extract, animal tissue extract and

20 blood plasma. These compounds have an activity inhibiting the cytotoxic
activity of the protein of this invention or the like or the inhibition activity of
cancer cell proliferation of the protein of this invention or the like. As the
salts of the compounds, the salts similar to the salts of the protein of this
invention can be used.

25 When the compounds obtained by using the screening method or the kit for
screening are used as the above treating agents, they can be used by usual
means. For example, they are used as tablets, capsules, elixirs,
microcapsules, sterile solutions, suspension or the like. As such obtained

pharmaceutical preparations are safety and have low toxicity, for example,



25 Industrial Scienc and Technol ogy (1PQOD). Moreover, the hybridoma cl one
No. 4 obtained in after-nentioned Exanple 4 has been deposited by deposit
No. FERM BP-8222 as BALB- ¢ / P 3 U 1/004-1 G 9 on 23 Cctober 2002 at
National Institute of Advanced Industri@al Scienc and Technol ogy (I PCD).
Further) the hybridoma clone No.|ld has been deposited by deposit No. FERM
BP-8223 as BALB- ¢ / P 3 U 11101-1 C 10 on 23 QOctober 2002 at Nati onal
Institute of Advanced Industrial Scienc and Technol ogy (1 PQOD). The

hybr i dora theprreaxidel administémdnta egosnhadoby wemmsdiloodél ahbRM Bud234 as B
ALB-c/.P3 U 1I%‘6-5 D 7 on 23 Cctober 2002 at National Institute of
Advanced s tRiSarakRite goats(pigse RewS.0a8rses, Furls, @tangogss momnkeysnamdt i on

ill b dilw.i f the faqll ow | es.
ovevor,  TREAReS, TP dBsAFE Weights b EORPRORS aF Salth therail e COAREP ar o
t tob t [y f ' tyk4on. .
Tani pul at 1 on he SR cap Bikalbcl BT ARSdR xVE b KRR G, CPRREELS,, in

Mol ecubar adudts (egtinfateddte60 kg waatHipdal Ut mwfodﬁgg of&ﬁe%ﬁﬁqdlogff he

toxin of this invention from Helicobacter pylori i cobacter py can be
obt ai ned islaya prefenablyedbautr 4i0™~60ing) mare pirefesbly ebowbIliGhe@dn(g eanckanyl e,
from Aneri ®anmg'épe Culture Collection) or by culturing a strain separated

fromclini gred; 5 Iy parentgralhadminigtrgition, 4he ednsnge cof ther gompoands

Hel i cobac l.ori O,nas,used., Usj.ng an a ium t hat .5% bavi ne
serum (pr tggé%géd/ v%%i ag?%#& e )Ob\}\%fg’ E%éjdsetgéeaa%f zﬁﬁrﬁ%r psy %époﬁ‘s)‘-ﬁﬁﬁr
medi um ( peelitadtddy ab ; t I ggl?r al C in 2-5
passages fQor about aﬁ]ﬁgcﬁ)‘égék%k%?’ggtggﬁnpe a’?’!lijdr?lfejc g'@s%%ﬁ?@%%ﬁ%ﬁ%f 90%
or noi@ upderday, anoeepoéfieealslonabdnito0d ~ 2W0ReD flfiMer grefarablyE abbut eg~under a
m croscope that the cells were not died or not in a colloi formbut grown
sati sf act d0mg byTinfrae¢nousmvinmjectiomnsherthedother Baminmalsie she doshysi efhtlegar

culture (produced, by D fco Co.) plate_containing not 38 serumbut 5 %
2, 6- di - 0- NELBRY estimatad-atbRkg eambeasedr the culture and grown conditions

cel | s ver e DRRSLHES LI sABHATF domnshds A7 e Bemedfor Siteasiyt Siese the -
cycl odex piaveth bf s BRVGE tisSRVESE BG1E 8 Fotolicheriviid LR ARHonBYB0T the

5 concentration. In a liquid culture o art usi on al ni ng

0. 5% B 6- the ealtephythotngahelfadetion (suchtdica eglotexivaectivity) bEiRdpRiteid or
tenperature of 37 C under mcroaerobic conditions for about 16 hours, while

agi tated the hike efothisyinyemtien, fur examplOmay becusest ab dpentefor treitimg wer e
collected in by 1Q centrjfugation at 10000 x g for, 20 m nutes. These were
suspendedCRRCar rt;%g_qupr gﬁﬁdvalﬁﬁﬁl@rm pngithadanctaen pftheprotein or

h i naft . is . .1 t h H.of ai ped t ei
s bl 6. ofg HRSE BilsiBubiiton By exRinelf iy BE oMK an okere fLppBRaE R of |
-80C, t he&?@e‘nﬁﬂﬁ%é&tﬁ%‘ &l %Qsﬁ%hﬂlgﬁ”dA&%m E}“égﬂg R?é%eﬁq WA tingh b7 60

m nut es. |y the nost upper | ayer of 15 separ ayers was

ext.r & edthisheventiomare bffactivelyased rmydehyerts forf sa@deninghthe cnfoElsisrd on of
anmoni um sul fat. The resulting extract was purified by ion exchange

chr omat og?%?@ltfa\mﬂ prondotecorcindibis the fumctin pethwsprodeimer the likewéithishi g
particle dianeters (DEAE Sephacel of Anmersham Pharnaci a Bi otech AB). The
buf fer Abﬁi@g%(?nused as equilibriumbuffer) and a m xture of the buffer A

and a sol utN@m el this invention provides (1) a screening method characterized in

that the protein or the partial peptide or the salts of this invention are used,
25 and the method screens the compounds promoting the function (such as a
cytotoxic activity) of the protein or the partial peptide or the salts of this
invention, or the method screens the compounds inhibiting the function (such
as a cytotoxic activity) of the protein or the partial peptide or the salts of this

invention. The compounds promoting the function may be abbriviated as



0.3M NaCl salt was used as eluate. Using the buffer A and the eluate, the
cells were extracted by ccncentration gradient. A suitable quantity of each
fracti on was added dropwi se on wells that HeLa cells were seeded, and cel
viability was evaluated in each well. yFhe eval uati on was conducted by using
25 WBT assay using Cell Counting kits (DQJIN Laboratories). Conparing with
a control, fractions show ng significantly less viability and fractions
having rel atively coinciding increase curves of the protein were eval uated

al ong wi t hyidagoteS Uhkd tBb aix&ﬁwxﬂg%%ﬁfd ﬁnﬁombs%ﬁ&i&@rmlaeobfréﬁﬁ%é@% for

i
t he next purification process. Hydr ophobi ¢ chr omat ogr aphy ( Phenyl

Sephar ose 'iihidiBorshhereiafterPhar maci a Bi ot ech AB) that has a different
separation ﬁSt emfromthat of the next time was selected. Equilibrium
buf f er cont Meneager Mhismapyenitons mrewidesi (2)1ankitpfars pereeringupramotgess arsed.

wes used. TR hAAMEZAL s tag R ERe R e hecuhal REPGRE 6 thh wits Cheach
sanpl eg Waschfsvﬂ{\}ég‘i%ﬁ e{i% cBHEajﬁ@H.E TRE v %if ‘ﬁ?{f b ﬁﬁl&f&i&ﬂa& a%bQ‘iﬁt fokhe
sanpl es extracted by the above process were extracted agal n by anion

exchange (‘sbfmiggfﬁﬁbymygﬁt{bnbﬁaﬁﬁnbﬂ)éhng relatively small particle 10
di aneters (RES Q of Amersham Pharnaci a Bi otech AB). The buffer A was

used as equibhidémbodimbentf dox ezxamhpde,minttlee abbve &), bisf providesandsaeamingt i on of
1M NaCd salt was used as elution buffer. Using. the chromatography) a single
band of preediod of nusmaters1 opoindribifory ekarastexizedyrin that LOMBATIHOBISai ned.

The ki nd and,order of these chropat ograph . d d 15 b
fUrther addBduCiEtRPwer Cased) 1 st e, T BE RS ALIASE AOEPEN Glins s o
Brillygnt L i . - i Lrocel .

pol yvi 8| FicHE phpreor HiARaR SEE il pl R SR B R i e
Wi th an” ani nermsl GISQAYERERE a M6od bal Hesivel From s Hesr ifhld abové karahove,
the ami no acid 20 sequences of N ends of gene |ocus HP1037 of a registered

dat abase (bhardedodnintads (yieferaby @B pnirar the dbowe-mepdinned eabeeyeelli n The
Do) e T Bt e n TS e A ERES T %
gene. anal JeeCoBpttes PEBHACEIEMEShIS A Hossenl I GhF i e blhoren iRy
dat abibe. orom GRET YR A e ABRT, WApHEb KRN TR R Al e o el
gene | ocugbble-héhtictedtanceO8AL; tarid #Yédtdongrfidid. coded the honol ogous
protetn. ?r? embodiment, further, in the above (2), it provides a kit for screening

promoters or inhibitors, characterixed in that it contains the protein or the

prtial peptide or the salts of this invention, and a cell that is a normal cell

20 containing a blood cell derived from a tissue of the above warm-blooded
animals (preferably human) or the above-mentioned cancer cell or the like.

Further, concretely, in the screening method, case (i) and case (ii) are
characterized in that the cytotoxic activities of the protein and the like of this
invention are determined and compared.

25 The cytotoxic activity, the cell multiplication inhibition activity, and the
activity causing cell death of the protein or the like of this invention can be
determined by a known method or a similar method. However, more
concretely, using established cell lines and the like, further, a substrate

containing the test compound, a negative control which is a substrate not



Fromthe results, the cloning of the protein of this invention was
performed. Namely, Helicobacter pylori 60190 was used as a tenpl ate,
firstly, conveniently plural groups of suitable prinmers based on gene | ocus
HP1037 and gene | ocus HP 1036 of the ygstream and gene | ocus HP 1038 of the
5 downstream were forned (at 5 site and 3' site) to perform sequeni ng. DNA
pol ynerase havi ng pr.oofreadi ng functi on was used. Each group of priners was
constituted so as to contain sufficient mutual prinmer parts, and plural
sequenci n RO theS P! per f . s esul iy
sequencesg‘a%e;e sﬁg%ékélﬁsé%%%ull\%’. %dgbgﬁlgﬁge%ﬂgﬁ@ew |st|5%3’l.E %g%%\lﬁo 10
aci d sequeostaining'™ teki\these irge bPtHO are ubsANMCEMP akdrpr thesdellm@nBery ment

of the toxic protein by gene reconbination E.coli was used in the

expr essi ondep éhe conditiouscsasisfyable 30 Etatistica] mignificance, iphiintiageactivity) and

Mo 3 | nocol ithe LRORSCACAINE e Bhe Sl Tt lication SeEE: or thot ocdide of
t he t oxi i i d. fir. | i t | i 60190 that di
L A e L N A g L B
at 5' si tmulﬁ@,ﬁeaﬁbﬁacaefty%aﬂ%@dé&éﬁﬁ%ab&d&eﬁwoﬁbmew tuéla@a% above

primers. The inserted genés were 20 prepared In the presence o dATP

and 100m\VoDificreiasé ail Rbirepséy nFhasells aisedtinf ¢lie detectiohemathbdearee€sror and
warned in the B;esence of 25mM EDTA. The forned reconbi nant was again
sequencedexgmpimnommalheells\aen taiming 8dlood tcall Skgivad fom ia tissueenf ther t her

E{;S?ﬁ%"ég?} p%”%u?@%@eﬁ%@%%&éyﬁpfh‘?%ﬁiax‘iﬂ’%ﬁ{i{’%%ﬂa&éﬁ A o0 1o
[ : A 37 250
[ sopr Dbyl Shase S F3PEEM B HERERAAHTeS pitals Fnt i Rile. caneentt i on

of 1mMM  agie feiddaedtrivit, Brdort ﬂU?r?a,SEg%‘alﬁ@ tfMce? DBANES- oﬁi?ﬁeestt%aw,sed

protein formed an i nclusion body) E. was col l'ected wi

centri f ughepatic carginoine, ispldense¢arceladircimonidof pio@zalbladder, @bloni e@tteni th a
BugBust er reagent and Benzonase Nucl ease (both are avail able from Novagen
Co.) . ThBrgitatiejeanges bmescaneer, enah cansen regiroblastemartcandenfof sthei um

5 bant walTGRT AR AL ERAGY 1R AN aT A ALLRR RELG, FORCIRGR ehtand
ol _ R IR If8HCH _
Cra 5 Bldaivg MR grRbRIY, Aol hrd RRBRey RS, RNV GLontRRR aliion °°

ani mal cethslikés the :results, significant differences of survival were
eval uated, and it was found that the expression protein had equal
activities Ap the ttessecohppnds,f ifer exahple). péptidess peatethd, habntgeptide
expression protein had the same activities to the_normal hunman gastric
cel | s as fRRRORR{S, Systhetie pomppunds fermentation prodpctsy, celk extasctsi plartound
that not 9

nly to the other hunmpn {issye t alsq to nman ian gells the

prot ein h8‘5u§?§a@né VIP§UEs ?’qﬁrlgicff a§ﬁ %?f‘g?ﬂse C%E&ﬁﬁ?’é’%ﬁ‘i‘ir r;ﬁh“gqeof
nono na LA trr?%}; i : “l;{sgr i i 40,140 jeh _had
bee_ncé_rde)f o{:(gggg)ﬁl\}\gés S b%ﬁ%‘%%&%o adm ﬁ'ﬁs g&ggéoﬁ%&{}}%és Feil)ftr %og‘\’;‘@rcg]ﬁgh
posi tionstld aBeVE/ dersaning. mithed, ﬂléjgﬁé’_céﬁ ér fBé lileenyfi thas ii@Rentibe i nouse
spl een was excised and press filtered with

suspended in buffer suitable to the screening, and the samples of the protein

or the like of this invention are prepared. As the buffer, phosphate buffer of

pH about 4 ~10 (preferably, pH about6 ~ 8) , Tris-hydrochloride buffer or

25  the like, which does not inhibit the reaction of the protein or the like of this

invention and the test compounds, may be used.
As concrete screening method, after the screening examination, @ a
method for directly observing the cell changes under a microscope and

counting the cells with a hemocytometer or the like, @ a method that the



20 stainless nmeshes, and suspended on Eagle's nodified mninmm essenti al
medi um (MEM to obtain a suspended solution of spleen cells. As the cells
used for cell fusion, Myelona cells P3-X63. Ag 8. Ul (P3Ul)  derived from
BALB/ C nouse was used as the cells us % in the cell fusion. (Current topics
in mcrobiology and i nmunol ogy, 81, 1((32 978)] o The cell fusion was conducted
in 25 accordance with the origin nmethod (Nature, 256, 495 (1975)] . Nanely)
spl een cells and P3Ul- were washed respectively with MEM not contai ni ng

th ti d.m xed at 16..6 : f j f I d P3U1
nunber s, CBRMES AEPEaST e eReobiBy andh e Bt e 3By RH i ghlls BY
mnutes. fhé &fl 44, SYRAEMEAD Meﬂﬁf@Y&dheﬁﬁiﬂﬂxﬂ%ﬁi@%xﬁﬁrﬁhg i ]
unfastened, 0.3 ml of 45% 42 pol yet hyl ene gl ycol EG 6000 (Producted by

Vako JunyafierCthe )reaetsormndeith, tetpazdlhemnisaltsr e whs hkemédt adnethedafedt i n a
warm wat er_ tank of 37C for 7 minutes_to performthe fusion, After the
fusi on, Meetemnining the reminingdiving ceaavith g radioacdiveslabgled sehsadanest al 15

ml dded. The nixt 5 trif t 75 for |5 mnut d

Theoubor rar amedied (b AOVEHT O BIG R dsALEmy, indheoeh ot el pmentths Ao 1
di . Wak k : -1Q% F t aj nj bovi

fotal ser o tokonea b Esopoyfed FHB sl 38" Comndild Bt ignd e P @

mul ti di shegthRicOfYRAG bR e photdin @R thedikd of thiRGhvERibn, 1tk BoMpOuid Af ter

seeding, the cells were incubated in 5% 10 carbon di oxide incubator at a

t enper at uie whicB the cpfotexic Adtitityuin  thelabotd YRES(irk dompatdd\withethelaljove

contai ni ng HAT (hypoxanthin 1 x 10'4M am nopterin 4 x 10'' '\0/| and t hym di ne
1.6 x 10' ZApe (Rgsaudeased by whousc?0%eoy mayei mareprefarallys 39 Je torvmore,

cultiyatiaon. After .4 d days, I of the ol d |iQui,d s di scurded and

t he Hi@ s&@@?ﬁe@?mvﬁg%oﬂy Mecﬁﬂ‘?i%ﬁae K¢ adgﬂhﬁhel\s%rﬁ? » HhE HaT
medi um i pli [ f bri : al |

fusi on,  ayaoufndCiie (Be bR, MBHIHAL o pfbreth, 02Rp ke GF 8

super nat aphyMRgorte e&st Bt dlinewhdH eMé RGtdtBkicosbtivNg R the AbgeCedseur e
supernat ant 100, ul and HRP-| abelled Mtoxin 100,ul, which is diluted to
200- f ol d i) heomyfdred vath tlee ebaxkleabei (it is inhiitedby abbun2@Y aplmores niiradi ng 20

anti - nouse i nmunogl obul i n anti body, and reacted overnight at a tenperature
of 4C. Af paeferablypBi% orwaore, fugther nreferaigy 54% oramere earope felested.ndi ng

anti - nppuse_i . munogl obul.i n anti bod figstl 0. 1M car bonat e hufter

sol ut £9n, ednap be LORAved &t a &}%?Ppﬂéﬁgi‘lgﬂrﬁﬁ?%%‘émﬁﬁﬂ?ea}ﬂ%b BJLFI gG ff
action, pr i WA iin I - :

m cropl at g@(&aﬁﬁ% a?&&@?@p@f %P%@g?d‘lg‘@n@?ts per m%?ééelﬁ%lgﬁgltg ﬁ?l éf&g!r)lly% hour s
at a tenpepadtise adfd 46-mdithed, G, he WEH! asethed carvasdipdctivélip used. In the
phosphat e-buffered saline (PBS, pH7.4) , 25% Brock Ace (trademark

pr oduct ed nbgthvdkj petives arbdn), IKCMr callidose @ad) calathrPBEgingty are csetacdedhiasg 0. 1%

NaN3 were pipetted at each 300,ul to bl ock excess binding parts of the well
and treat @édsprhents whiehs show the apéi-M; toxin activity.

20 It is further possible to examine and compare the solutions containing these
anion control, positive control and test compounds with animal models to
confirm the effects of the animal levelé of the anti-M toxic materials. In
these cases, many kinds of warm-blooded animals may be used. Particularly,
a mouse, a rat, a dog, and a monkey may be used. As infected models, a

25 Mongolian gerbil, a mouse and a monkey are effectively used.

When the compounds obtained by the screening method or the kit for
screening of this invention are used as the above treating and preventing
agents, these compounds can be used by usual means. For example, using

the same methods of the pharmaceutical preparations of the protein of the



43 tenperature off 4C. To each well of the above m cropl ates binding

anti nouse i mmunogl obul i n anti body, nouse anti-serum 100, ul, which is
diluted with buffler EC [0.02M phospahte buffer, pH7.0 containing 0. 2%BSA,
0.4 MNaCdl) 0.4 % Brock Ace, 0.05 % PS (3-[(3-chol am dopropyl)di methyl 5
ammoni o] - 1- propanesul fonate), 2mM EDTA and 0.1 %\aN3], was added and
reacted for 16 hours at a tenperature of 4C. Then, the plates were washed
with PBS, pH7.4, land HRP-1abelled refolding toxin protein 100, ul was added

and react rs.a r The . e ' in
protein wa?lgv%ﬁieop rtj’(g%s;i %ret ﬁ%&g%g]vfea%gcghg%%g@e%y |?533¥ %5«?%%&@%4]]95 gkﬁﬁw th 10
buf fer C [sgnrMspRaspeiaicn 'BHftBSﬂideH7A§Lu&96b9diﬁéd'%rép&ﬁ$i%nsoafb SAfdgl and
2mM EDTA]. The pliates were then washed with PBS, pH7.4, a TMB m crowel |

per oxi das ensluete fout oxsoity, on ¢tArmpiEGHARIMayReRRImirisred taial laahenforam
Funakoshi Yakuhi H) 100,.al was added, and reacted at roomtenperature for 10
mi nut es t VarR-dloaded animal (sychag aimonss aorat; prabbiti @ goat,maiH a egW.a t he

450nm has TRERS A DAL (e i o P nReg a8 el p0TB fathge wekelj= ebMma ~ -

Co.). Acc j (VIR . ol was
determ ne&BﬂfRS%QP e%?ggll}? E@QQ% a\%gﬁpgﬂﬁgﬁy? ﬁé aé{%@?‘b@%y&@g?%% t%lg d?’g%d wer e
sel ected frbQ@tB d2thaBkES, e cdipohiid Rfe WEEELdTiBERAsAly TRE AEh@IGH-
Hybri domas of 6 Il1's, No.4, No.53, No.6l, No.76, No.101 and No. 116 were
cl oned by ofiitheiprateinver bloellike of this inventiony astahiismytegenefatbAl Bghnafiee as
feeder .cells were added at 5 X 106 per well After_ the cloning, the

ant i body vame¥ng the.diseasetisatesneompmontysin adnlts desfimated atbR kewraight),

Positiye chones Me No. No. 101 and .116. .These .cl gne e 25 as

oot billy- APBRER S fomtied thaSompoudpet Sb Proferabisabast B dthte. Hofk

Det er m naty - na | i.es.: t he
met hod dei’g%gﬁe)% El?or? qzén;? 2 C%F?b ra bigémﬁggﬁ%lhﬁdl Eaﬂf%iép?@%’gfa%ggl?y Sv\/ere
formed. NaHBld¥sadh dfdheayrdigheestimidté®nt 60RE @hnbeGisgdat anti 44 pHI. 6 was
pipetted into 96-j\well mcroplates at 100,ul per well and left at a

t enper at ur eQuandification 64 theprsteiiher pheatpestiak peptidenomdhbeshlvd ofi this
phosphat e- buf fered saline (PBS, pH7.4), 25% Bl ock Ace (tradenark, producted
by Yukiji AeeRten: k Products Co.) and PBS, pH7.2 containing 0.1%5 NaN3

ver & §APel USRS i b0 BLORITEETHR B DT B350% Bl o
|9 gt gy g Fhe RIS oYl oR GRG0 el aneh B asa0Rgs o,

Labor at or irgsogiiectiRdpfsteirPan@ahke HlQ ofoflfis tivertiond soalae thby cn He déed Af t er
10 the plates werle washed wth PBS) pH7.4, the culture supernatant of the

hybr i donafomriguaniifieatiarb of theasotanemdathe hikaaof dlis Drventiendiy test Liquid,
tenperature of 4C The plates was washed with PBS,. pH7.4,. and HRPI abel | ed
r ef ol di ngPeERFWaxlyoauantfication by amsandwish iprapnizationfeehniongoy Namelypl e 3
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of this invention in test liquid, characterized in that the antibody of this

invention and test liquid and the protein and the like of this invention are
conpetitively reacted, the ratios of the labelled protein and the like of this
invention}ithat bind to the antibody are determined, and (ii) a method for
25 quantifying the protein and the like of this invention in test liquid,
characterized in that the test liquid and the antibody insolubilized on a carrier

and the other labelled antibody of this invention are reacted at the same time

or continuously, and then the activity of the labeling agent on the insolubilized
|

carrier is determined. In the above quantitative method (ii), preferably, one




reacted for 6 hours at roomtenperature. The plates were washed w th PBS,
pH7. 4, and the enzyne activity on the solid phase was determ ned by the

nmet hod described in Exanple 4. As the results, the subcl asses of the

nonocl onal anti body produced by these 3wbri domas were No.4 (1gd ), No. 101
20 (I1g& b ) and No. 116 (Ig&a). Exanple 6 A nmethod for produci ng nouse
ascites fluid of hybridons: Hybridomas, No.4, No.101 and No. 116 were nouse
ascites. Mneral oil 0.5ml was parentherally adm nistered to m ce,

previ ous| yantibodyhis an antibsdy Badoghizing chelN)endshaf thhpretein \andethedilendher al | y
sdm nistered at 1-3 X 106 cell s/ nouse, and the ascites containing the

ant i body vidnelrpmtion, dhe sthery agtiberdyyis an anttbadyrserang wish the Sgendmel
ified f bt A it i th tein-A colum. Namely) th
Dot t eo ar sl R e R intds s e vol ume_of bl ndt ng but fer
3. 5M Nadl , i i 1 0 \ , ;
( Mol Xfsinll 6fibAbbHA Eh{IB3Ay f@%%@%tfl&%@%%% HRE GFRhiK | On

was precipitate to a reconbi nant protein-"A-ag Co." )" col um
that wss pineehtiosl(ycasipnallytibdirediaséd Bs Bi mehodoRyl Atibody 6 thReRivbhfioaNnt | body
was eluted with elution buffer (0.1Mcitric acid buffer, pH3.0 contal ning
0. 05% NaN-hergiraftenyt thenquangificatvers of ithé ypreteini ard BBS1iks ¢fHhigt imterdion

tenperature of 4C for d ) .and filtered for renoving bacilli with a
filter of Q@mbe ngﬁ%ﬂiﬁd%z&@@ytm detestion qan he epndpcted by asing tissyser at ur e

of - 80C. Ex 7APr raiion of .polwycl onal ;antjbody.M toxi t ot oxi Cc
protein M@o@%‘% oésttﬁlgge S&R‘?ﬁﬁsﬁ i%ﬁ@d&nﬁlogﬁgl?ﬁsx%#egww:}be%? (T

conpl et e aRiaBy2NFaRN ] . t b'u[%;u | tonmg, s abbit.
After onequmbge‘lz, tﬁg’g%ﬂmmgn@oréggagfaffﬁgﬁﬁgggx@%%% xe g\nétaﬁsgﬂ'rel}gl S

i nconiDet eqeditificationanf! théeprotethunrdvelse like! bErthis bowindidaousing bfMbiy zed to
the rabbit. After the inmunization, collected blood was centrifuged to
renove herbeoneor shpeldenotshe limitedt | Forexample; thetqiandity of 5hé&antibody,s

Anal ysis of Mtoxin by Western Blotting: SDS-Sanple Buffer containing
2- mer capt GEYREENOOT \athodyantigen; pemplese cartespendibgatonthe igvamiisyofethe) t he

[t anst or r aipeRsEs GoEDARURRES b’ SyeRRir &y pikon) ah HH6 dFo{ i e )
transterre a ra r . | )
(For sor adi ok here) 6 DIASICalsy Mk Ae, MES MRRRCARRATS ¥ ERbRAR BTR. oo e

(2000150l ctamdadd curve Bhkodls fxtadsieyl stan dadongaidycontaindogYhe dhtigewbprat i on
was performed with an ECL Western Bl ot Detection System(AmersEarr). As the

resul ts, iknowas gwmtitynedst hsamplesh Réphelommetsy, sntcobyefitioac optheddanhe
expressi quprrr18;[1§1ing'tri Frin%i:hSo)d', and a sandwich method are preferably usable.
Considering sensitivity and specificity, the after-mentioned sandwich method
is preferred. As the labelling agents used in a determination method with a
20 labelled substance, for example, a radioactive isotope, enzyme, fluorescence
substance, luminescent substance and the like are exemplified. As the
radioactive isotope, for example, (** 1], (**'I ). CCH). (*C) may be used.
As the enzyme, stable and high active isotopes, for example, (3 -galactosidase,
0 -glucosidase, alkaliphosphatase, peroxidase, a dehydrogenase of malic acid
25 and the like may be used. As the fluorescence substance, for example,
fluorescamine, fluorescein isothiocyanate and the like may be used. As the
luminescent substance, for example, luminol, luminol derivatives, luciferin,

lucigenin and the like may be used. Moreover, for the bind of an antibody or

an antigen and a labelling agent, a biotin-avidin type may be used.



Exanple 9 Active carbon (0.2"-O I nmof dianeter)) CM cellul ose and cal ci um
al ginate, each 0.5nl, were charged in three coluns. After equilibrating
with Tris buffer O pH7.7, 0.5nl of Mtoxin 400nM havi ng refol ded
activity was 46 added into each col ud®, and these col umm was pl ugged and
allowed to stand for 60 mnutes at a tenperature of 25C. Meanwhile, Tris
buffer alone and Tris buffer containing the sane Mtoxin were allowed to
stand under the sane conditions. Al colums were then opened, each 100 , cc
1 droppi ng fThemsotdbilinationasf avpantagerd orfan tamihodgamayThe scondiuttyd By5ni
was added to each columm, and each 100 ,ul was_collected. Whol e bl ood of
normal adh¥siGHs adsprptiemgeyr sthe tchemical boulingg ysyellyo wsedutfoxr dheil the

L't o TrRsOERTERAGE05E (pEteins' B GeBenBen s tisvctieo AIBICE. IRy ¢ he
preci pi t ateglyddb-ROMEBS IGIR ??Oﬁ]g%.r%%, ‘qe;itﬁﬂdﬁ&jdE l]goge,()@gﬁhéﬁ!: BisgicRuf fer

was used as a negatlve con nmples were co ecte rom t he above
col ums. Eypblystybns, polydcidhmite RAH siBEbnEObY BRasfcahlbe SaERIptifiedr € Tadded

to the sanples. The controls and the sanples were conpared by the eluted
herogl obi rtheesangdwichc amethud; atlieortesti thiquad nisl readted pivithe theadesol¢Rilizedd) by
15 neasuri ng aé a&uabsgrgﬁn e . of  415nm &g’l‘g 6). Exanple 1Q The rati os
that HelLa Benpeonal,aatbedy, of thisimvention; primary reactien)y then ikis resgeded t o
the fractig rom.each,col ynms of, Exanol and t.he viabj.lity wer

det er ni nedwgg Q“‘V\gnﬁh%f%?&g‘eﬁsmw%}%l@f Pﬁ?iﬁoa& n‘?r}ggfl? ngyention @%"%éﬁéyzo
cultured i el t.eg:f . i . wel | .
A negat i veﬂ}({é1 gﬁ?iri% Iahgﬁh ?u@tﬁ @; ?1;2%3 r@“{%ﬁ‘r“? a 512 ﬁ)hsglﬁpq%gaﬁa?)%zlegﬂ%%lﬁ gg

posi til0e odwtermined to2Qetdraifing thetquantitproft thienpoedia sfedpe thvertion asddhd to
each well, and thsese were cultured for 12 hoursat at a tenperature of
.37C. Usi rfgstligeid. Ghepiimpriirea¢ta and thasanderEgedatibn @m e chamged: at i os
of cell Vﬁ&;“t 5 detect.ed by a WST nethod were neasured as an,

absor bancé’B¥er#t eRgkaasHgns mayibg copducted agghe pamestmensr Rypilidingi ity

The prot el AL ddf hfld. | An el Qhedi™uta iy SRR AN reRoa iy §8" Pe
treated the same as these reactions. In the immuno assay by using the
15 sandwich method, it is unnecessary that the antibody used as an antibody for
a solid phase or an antibody for labelling is one kind. A mixture of two or
more kinds of antibodies may be used for improving the determination
sensitivity. In the determination method of the protein and the like of this
invention by using the sandwich method of this invention, the monoclonal
20 antibodies used in the primary reaction and the secondary reaction preferably
have different parts that the protein and the like of this invention is bound.
Namely, as to the antibodies used in the primary reaction and the secondary
reaction, for example, when the antibody used in the secondary reaction
recognaize the C end of the protein and the like of this invention, the antibody
25 used in the primary reaccion preferably recognize a part except the C end, for
example, the N end.
The monoclonal antibody of this invention may be used in a determination
system except the sandwich method such as a competition method, or an

immunometric method or nephelometry. In the competition method,



used, for exanple, as treating agents of cancers. The antibody of this
I nvention can be used to identify the protein of this invention in the

bl ood,

ti ssues,

confirmthe Helicobacter pylori infecggon. It is further used for

gquantification of the protein of this invention. The protein of this
I nvention can be used as a 5 screening agent of the conpounds i ncreasing or
inhibiting the activities of the protein of this invention. 10 15 20
Sequence hhsigeng anllRbeled entigenSHihQest idpui Dydrotconipetitively reactdd@rith
200212050 5 < 160> 4 <210> 1 <211> 357 <212> PRT <213> Hel i cobacter pylori
10 <400> antibodiegs amlythee ungeactaddabelledantifodiashd) Tnd labelled antigenasn Al a

L et B W B P
Ul e 20 soaignfitf oo s igﬁer&i?}e%gn@ﬁe ?é‘r%iﬁ‘pqﬁﬁ/eﬁt@% dufheified. |\_/§|s

Hi s 205 65¢(H9 réRctdth F8thYa! sblvibld-¥satib8dicBherePiSe TR MitThdEss. FnnthéaB/sn Leu

Adn Thr

10

15

20

25

separation, a liquid phase method that polyethyleneglycol or the second
antibody for the above antibody is used, and a solid phase method that a solid
phase antibody is used as the first antibody, or a soluble antibody is used as
the first antibody and a solid phase antibody is used as the second antibody
are exemplified. In the immunometric method, the antigens and the solid
phase antigens in the test liquid are competitively reacted with labelled
antibodies of a definite amount and then the solid phase and the liquid pahse
are separated. Otherwise, the antigens in the test liquid and the labelled
antibodies of an excess amount are reacted, the solid phase antibodies are
added to bind the unreacted labelled antibodies to the solid phase, and the
solid phase and the liquid phase are separated. Continuously, the labelled
quantity of any one of the both phases is determined, and the antigen quantity
in the test liquid is determined. In the nephelometry, the quantity of
unsoluble precipitates occured as the result of the antigen-antibody reaction
in the gel or in the solution is determained. When the quantity of antigens in
the test liquid is little and a small amount of precipitates are obtained,
lasernephelometry using laser scattering and the like may be preferably used.

When these immunological determination methods are applied in the
determination method of this invention, special conditions and establishment
of operations are unnecessary. Adding common technical ideas in the fields
to usual conditions and operation methods in each method, the determination
systems of the protein and the like of this invention may be constructed. As
to the details of these common technical means, general books, specialized

books may be referenced. For example, Kan Irie edited, Radioimmuno Assay,

urine and excrenments collected fromtest patients and to

48

47



85 90 95 Tyr Lys Arg Leu Asp Ser 4la lle Ay Asn Lys Val Ile Leu u Qy

100
du
du
Leu
Leu
Leu
Asp
Tyr
Pro
du
Ile
Leu
Hi s

.Phe
Il e
355

105 110 25 Vval Pro Ser Tyr Hs Arg G n Lys Arg Ile Ile Lys Asn Asn Hi s

115 120 125 Ile G n Leu Leu Lys Lys Ser G n Ala Leu Asn Val du A a Phe

130 135 140 Asn Phe Ala GQu Tyr Vah Lys Lys Ile Phe Asp Qu Lys Qu Ser
49 145 150 155 160 Ser Gu Arg Tyr Leu A n H's Lys Val Lys Asp Phe
Thr Lys Qu 165 170 175 dy Val Tyr Asp Leu Ser Phe GQu Pro Ile Leu Ala

Asn Ala Asn 5 180 185 190 Ala Ser Lys Pro His Ala Leu Pro Ser Ala Lys

Phe LEedhisshd €1973), RO@ BOS edited HRadRsimrhlifo LAssake borfidpudEt Kellam- | € Lys
AQu 210 215 220 10 Ser Asp Arg Thr Arg Thr Al a Phe Phe Asp

Lys AQbaF(KQ%ZZIEIPhES}QkSWaw abzdited, LyymuangerGiymanetide Astay IgakuAsp Lys
S ol D08, K Bhiflnagosk it TnbmnhpnciyonylriG szl Ser
éle? - amg[%]/ Iﬁu %st@ﬁﬁﬁhé% ga]zc?dgéfﬁ’ Iéﬂ%%e%yglo@tﬁplhcﬁelh IrDr 0
s VAo Stedigon SIaIdliSHobE (LN Needidfls 3 ERZIMDEGEY, SH7del

du ABlﬁlﬂ-lﬁthu@huVﬂ TéAnkiy e \S(Paze’ Aﬁf 0ih8., 34B1.345 %ﬁh\ﬁi@h@xﬂicéleu Leu
<210> 2 <211> 1071 <212> DNA <213> Hel i cobact er pyl ori <400> 50
Techniques (Part B), ibid., Vol.74, Immunochemical Techniques (Part C), 1b1d
Vol.84 (Immunochemical Techniques (Part D: Selected Immunoassays), ibid.,
Vo0l.92 (Immunochemical Techniques (Part E: Monoclonal Antibodies and
10  General Immunoassay Methods), ibid., Vol.121 (Immunochemical Techniques
(Part I: Hybridoma Technology and Monoclonal Antibodies), all are published
by Academic Press Co. can be referenced. As described above, by using the
antibody of this invention, the protein and the like of this invention can be
sensitively quantified. Moreover, by quantifying the concentrations of the
15 protein and the like of this invention by using the antibody of this
invention,when the incresed concentrations of the protein and the like of this
invention are detected in patients of Helicobacter pylori infection, patients
have diseases, for example, gastritis, gastric ulcer, gastric cancer, valvular
disease, diabetes mellitus, various cancers (such as cancer of the endometrium,
20 endometrioma, breast cancer, colon cancer, prostatic cancer, lung cancer,
hepatic carcinoma, spleen cancer, carcinoma of the galbladder, renal cancer,
neuroblastoma, cancer of the bladdar, malignant melanoma and the like).
Otherwise, it is possible to diagnose that the possibility of future morbidity is
high. The antibody of this invention can be used for detection of the protein
25 and the like of this invention in test liquid such as body fluid or tissues. Itis
used for formation of the antibody column for using purifying the protein and
the like of this invention, detection of the protein and the like of this invention
in each fraction at the purification, and analysis of the behavior of the protein

and the like of this invention in test cells.



at gaaaggat tagaaagaga atcgcatttc acgcttgatg aaaacgcgat gttttttgag 60 5
tgtgcttata gttgcgataa tgectttgttt ttgcaattag aggatcgctc gttttttatc 120
actgattctc gctacactca agaagct aaa gaaagcattc agcctaaaaa tggcgtttta 180
gcggaagt ga tagaatccag cgatttagtc caaageacga ttgatttgat cgcaaaacac 240
tcggttaaaa agctcttttt tgatcccaat caagtgaatt tgcaaaccta caagcgtttg 300
gattcggcga ttgggaataa ggttatttta gagggcgtgc ctagttacca ccgccaaaaa 360 10
cgcatcatta aaaacaatca tgagatccaa ctcctcaaaa aatctcaagc gttgaatgtt 420

gaagcttttg epaghidicefe &ﬂ%ﬁhﬁ%ﬂ% 2ABP8EH bF Ehitstiﬁ%ﬂﬁ@fi‘ath%gﬁﬁfb%ﬂgtog ttgigo
agcgagcggt atttgcagca taaggttaag gactitttga ctaaagaggg ggittat gat 0

ct gagct t t gnegeiéat (it ediztid gaaibalyahagoge LCartioac ter igutidlizecst the0
agtgcgaagg attttttaaa agcggagcat Sg(cattcttt t ggat at ggg gat caaatac 660 15
e

gaacgct at actritiespefithg nyatein goddhedure aftthis inventionaaadee vsed: ag medicinz20
oA G a0
cat gocatt 52t ot fRRME Ao ErPaHERT v LRt RRLED R AIR, 20
t t agaagagghgeatgfcttiind, enemAYAINES bo&Pa chhed! 2b166 Chffer?pldsta iO&sh P20
gtgcgcattg aagatttagt ggtgatcaaa aattctaggg ctgagctttt g 1071 <210> 3 <211>
32 25 <212unmPNeancEi3>rdrali calvheéran, pyéwroblastonia, 3 cgacgaadacke abladdanagg
attagaaaga ga 32 51 <210> 4 <211> 37 <212> DNA <213> Hel i cobacter pylori
<400> 4 gargéég}s@ryc melggomac andadbet bhghc dthegdmmanized astibody of this
invention for the protein and the like of this invention can be used as
10 medicines for treating and preventing diseases such as gastritis, gastric ulcer,
gastric cancer, valvular disease, diabetes mellitus, various cancers (such as
cancer of the endometrium, endometrioma, breast cancer, colon cancer,
prostatic cancer, lung cancer, renal carcinoma, neuroblastoma, cancer of the
bladdar, malignant melanomg and the like). The humanized antibody can be
15 formed with reference to the methods described in Nat Biotechnol, 14, 845-851
(1996), Nat Genet. 15, 146-156 (1997) and PNAS, 97(2), 722-727 (2000). In
the following, these neutralizing antibody and humanized antibody of this
invention are abbreviated as the antibody of this invention.
The above treating and preventing agents containing the antibody of this
20 inventioncan can be orally or parenterally administered as liquid as it is or a
medicine composition of a suitable dosage form to human or mammalia (such
as a mouse, a rabbit, a goat, a pig, a cow, a cat, a dog, a monkey and the like).
The dosage of the agents is changed by the object, the disease, the condition of
illness, the dosage route or the like. When the agents are used for treating or
25 preventing a tumor of the endometrium, a dose of the antibody of this
invention is usually 0.01~20mg, kg weight, preferably 0.1~ 10mg, kg
weight, more preferably 0.1~ 5 mg, kg weight about 1-5 times per day,
preferably about 1-3 times per day. Itis conveniant to administer the agent

by an intravenous injection. A dosage in the other parenteral or oral



52 CLAIMS 1. A cytotoxic protein conprising a protein having at |east 7?0 %
or nore identity for the am no acid sequence represented by SEQ I D No. 1.

2. A partial peptide of the cytotoxic protein described in claimi,
characterized 5 in that the protein hgﬁ%the sanme cytotoxic activity as that
of the am no acid sequence represente y SEQID No. 1. 3. The cytotoxic
protein of claim1 or claim2 wherein the protein is produced with

Hel i cobacter pylori. 4. The cytotoxin protein of claiml or claim2 wherein

t he pr oteida#"ﬁn-&l} lhpe 0 I | r f n joch r f or med
with a reconbl nat %ghﬂvg%:st%or o%a%%dggﬂmbo?{%%o% ngggaf'co i r?%l ?ﬁ%
cyt ot oxi n dohaiteer oPillwdsaiifvbrP Geverepthel H6sapel B iR &d RdNnOhropoétion 4

wherein the transformant is deposited by deposition No. FERM BP-8218 at
Nat i onal Itoghietasnditaén. AdVhe @adibody wf thisanvestiencaarke adoimistengy adivdD) . 15

7 W onoctine e e oRBaime b edyeb Bt e e - *
rarml 55 ACrhER AR Rhesing # DR A EGAR A TRl SRR he e ppBREL™"
hybri d i I s | BR:182 9

a%t |r Ibogglm1 oﬁ@%&?%vﬁggﬁpi&%%h&ﬁ%eﬁ% ﬁnﬁy%cgoﬁggﬁ% %ﬁggi tion

No. FERM BioSnRRd adlOa doBagedosal suishblanfor bady cif pataiteral whinthisttivhoduced
with a hybridoma clone of deposition No. FERM BP-8224. 25 11. A polycl onal

anti body dyamiely, Jongaample,t arethe canpasitioprior eiral aldinihisteatin, dheatpspge
2 it WA LGRSl L e SRR 1%
55 ondlof AR SR A0 B bt a BRatf bR AR ARSI RRiaEE A BtPy

of ol & m TBRUDPSTEI, bRulAGE, ShjedeiH ok IBORKES Slich 8 otiitier ib7 0t €1
descri bed prapared bye Bhowhansthod; hhdat enasseééhtain the carrier usually used, a

diluent or an excipient. For example, as the carrier for the tablet and the
excipient, lactose, starch, sucrose, magnesium stearate and the like can be

15 used.

After-mentioned sequence numbers of the sequence listing show the
following sequence.

SEQ ID No.1: it shows an amino acid sequence deribed from Helicobacter
pylori 60190 (M toxin).

20 SEQ ID No.2: it shows a base sequence of DNA that codes derived from
Helicobacter pylori 60190 protein (M toxin) of this invention having the amino
acid sequence represented by SEQ ID No.1.

SEQ ID No.3: it shows a base sequence of the primer (synthetic) DNA used
in Example 3.

25 SEQ ID No.4: it shows a base sequence of the primer (synthetic) DNA used
in Example 3.

The transformant, Escherichia coi M toxin/pET30EK/LIC/DH5 «
obtained in after-mentioned Example 3 has been deposited by deposit No.
FERM BP-8218 on 17 October 2002 at National Institute of Advanced



5 14. A nethod for screening a conmpound pronoting or inhibiting activity of
the protein of claim1 or 2, wherein cell multiplication inhibition
activity, cytotoxic activity or cell death is judged by comnpari son between
negative or positive control groups wi3h a warm bl ooded animal cell. 15. A
kit for screening conpound or its salt pronoting or inhibiting 10 activity
of the protein of claim1l or 2, wherein the protein of claiml or 2 is
conprised. 16. A conpound or its salt pronoting or inhibiting activity of

t he prot eilmdoistiabSaenc endYeckmlegyn FPEDY.onidonebvies, that hynédorby cldie
screening nethod of claim14 or with the kit for screening of claim15. 15

17. A medllﬂir)] nt obsaingdrinrafter-menpionad Example 4dias, bw;red@qsmeddomdemzsma Eas
the pr o1 eib, W#ﬁ’yﬁ%ﬁf“ “BALE. G L3y 1Y B S 5 “Otibin 2002 2ot ot
f .

i sease. Shunrondl Phiiele b ARERICER Raaddfak] shighc &hd FRERGIoEy CHRE) 2T

of cli 8m TFunghe)ithb hybﬁd%ﬁfaeﬁbhém&lﬂllﬁs Kée’ﬂ ﬂfé 1tea'~’_by depdsR NN PRRM
A (1. AFaF. Al a. AFN. Al'; . A A3a . Al (Y. Al ; N Al ;
" AL. ANE. ABR&R2283n5 BARB- &7 P 34 n/mul(l:CAm A)ri 2AaOAtdkie¢\r2m Aal Nadtipnal

| AN . AANFAZ Ala. A A F.ACE. A(l. A A _A(. AYUY. AE | . A Y. Af. AYN?. AFa
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Example 1: A method for purifying and extracting the toxin of this invention

from Helicobacter pylori
Helicobacter pylori can be obtained by a separated strain which has already
20 established (for example, from American Type Culture Collection) or by
culturing a strain separated from clinical test samples. In this example, a
separated strain of Helicobacter pylorsr 60190 was used. Using an agar
medium that 5% bovine serum (produced by Sigma Co.) was added to a Brain
Heart Infusion agar medium (poduced by Difco Co.), this separated strain was
25  subcultured in 2-5 passages for about 1-2 weeks at a temperature of 37°C and
a humidity of 90% or more under microaerobic conditions (CO, 5-10%). It
was confirmed under a microscope that the cells were not died or not in a
colloi form but grown satisfactorily. The cells were transferred to Brain

Heart Infusion agar culture (produced by Difco Co.) plate containing not
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storing overnight at a temperature of —80°C, the cells were sonicated again
and centrifuged at 100000 X g for 60 minutes. Only the most upper layer of

15 separated three layers was extracted.

The extract liquid was crudely purified with a 70% solution of ammonium
sulfat. The resulting extract was purified by ion exchange chromatography
with anion exchange resin of beads having relatively big particle diameters
(DEAE Sephacel of Amersham Pharmacia Biotech AB). The buffer A was

20 used as equilibrium buffer, and a mixture of the buffer A and a solution of
0.3M NaCl salt was used as eluate. Using the buffer A and the eluate, the
cells were extracted by ccncentration gradient. A suitable quantity of each
fraction was added dropwise on wells that HeLa cells were seeded, and cell
viability was evaluated in each well. The evaluation was conducted by using

25 WST assay using Cell Counting kits (DOJIN Laboratories). Comparing with
a control, fractions showing significantly less viability and fractions having
relatively coinciding increase curves of the protein were evaluated along with
the results of electrophoresis to use as sample fractions for the next

purification process.
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extracted by concentration gradient, each sample was evaluated by the same
method as described in the above.
The samples extracted by the above process were extracted again by anion
exchange chromatography with beads having relatively small particle
10 diameters (RESOURCE Q of Amersham Pharmacia Biotech AB). The buffer
A was used as equilibrium buffer, and a mixture of the buffer A and a solution
of IM NaCl salt was used as elution buffer. Using the chromatography, a
single band of protein of about 41000 of a molecular weight was finally
obtained. The kind and order of these chromatographys may be changed and
15 may be further added. |
After the resulting signal band was stained with Coomassie Brilliant Blue,
it was transcripted on a nitrocellulose membrane or ( polyvinylidene
difluoride) membrane with a blotting apparatus and analyzed with an amino
acid sequencer. As the results, as described in the al;ove, the amino acid
20 sequences of N ends of gene locus HP1037 of a registered database
(Helicobacter pylori 22695) matched with 95% (19 bases in 20 bases). (Fig. 1)
Example 2: Amino acid sequences and DNA sequences by a gene
technological production method
In this example, a separation strain of Helicobacter pylori 60190 was used.
25  As described in the above, all gene analyses of Helicobacter pylori 22695 of
different strains were already done. Homologous gene locus can be
estimated by the search for the database of TIGR (The Institute for Genomic
Research). It was found that gene locus HP1037 of Helicobacter pylori 22695

coded the homologous protein.
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5 downstream were formed (at 5' site and 3' site) to perform sequening. DNA
polymerase having proofreading function was used. Each group of primers
was constituted so as to contain sufficient mutual primer parts, and plural
sequencings from 5' site and 3' site were performed. The resulting DNA
sequences were shown in SEQ ID No. 2 of the sequence listing. The amino
10  acid sequences were shown in SEQ ID No.1.
Example 3
Expression experiment of the toxic protein by gene recombination
E.coli was used in the expression experiment. Vector pET-30EK/LIC
(producted by Novagen Co.) and F.coli BL21 (DE3) for expression were used.
15 The sense primer was SEQ ID No.3 inserting GACGACGACAAG at 5' site of
the sense chain to the code of the toxic protein derived from Helicobacter
pylori 60190 that was cloned in Example 2. The antisense primer was SEQ ID
No.4 inserting GAGGAGAAGCCCGGTTA at 5' site. Inserting genes were
formed by a PCR method by using the above primers. The inserted genes were
20 prepared in the presence of 25mM dATP and 100mM DTT with T4 DNA
polymerase to fit for LIC site of the vector and warmed in the presence of
25mM EDTA. The formed recombinant was again sequenced to confirm that
was identical with SEQ ID No. 1. It was further transformed into E.coli
BL21 (DE3) for expressiun, and cultured in a LB medium contining 30 4 g/ml
25 of kanamyecin.
Shake culture was conducted to obtain about 0.4 of OD,,, at a temperature
of 37°C at 250rpm. Isopropyl-beta-thiogalactoside was added to obtain the
final concentration of 1mM, and further the mixture was shaked for 2 hours.

Since the fused protein formed an inclusion body, E.coli was collected with



@M 109 ()-4" 1 109 ()--#109%& ()-Mt-#109%& () - MF10%& () - UUUUe UUKVWVMV/ | 109&
"()- &H10%& ()- \ '110%& ()- '!10%& ()-!10%& ()- 10%& ()- 10
1OVFW WKXXXaBmV | 109B8@L0Y () - f & 109& () -

& 1098 ()-!f3y#100& ()-y& 100& ()- 41
| 1098 () - XAYdZZ[ [ O\ aBiV/ | 109@2#10%. ()-0' ! 10%& () - L- & 10%& ()- | ~F) #10%KK& (
)-"& 109& ()-M z#109%& ()- O\\\f]g]h]i]l]”b@ 10! S#10%&' ()-10%& ()- 10 10

107" 1 109&' () - &6! 109&' ()- Y4'!109&' ()-

ANX > | aakehObf@pation HMRLKY ikdasin hedy HFOYR' plotkii BORbItpindk/ADV®' () - - SH
10%& () - bBcl dd4eeeee”PB4 10 10 .

}1({);334 109d@BygBuster reagent pnd Banzopage Nuclegse (hathvgre gvailablefsop Novagencg( gvhh
1(;%?%@0 ) 1-a TR YRR Wap appavated) by @y elaskrophorgsiy Methed oF. safem ()-hi |

10! nl +#10f%d(’§yllsl Hatenobipcrylamide el (SDS-EAGE), and the dorvesponding singlee. |
nmm) o0PRand 4P CEdAed ) by @LeYEsthir ! TKY 1H06teih WasY 10 relolddd oA

104M 109& () MPppqqg+r[ss{Y: ~_=

compared with the control with a WST reagent (Dojin Chemical Laboratories
Ltd. Cell Counting Kit) by using HeLa cells and the other warm-blooded
animal cells. As the results, significant differences of survival were
evalua'ted, and it was found that the expression protein had equal activities to

10 those of purified protein. It was found that the expression protein had the
same activities to the normal human gastric cells as HeLa cells of cervical
cancer cells. (Fig.2). It was also found that not only to the other human
tissues, but also to manmalian cells the protein had broad activities. (Fig. 3,
Fig.4).

15 Example 4

Forming of monoclonal anti-M toxic antibody:

Expression M toxin 240 ¢ g, which had been refolded, was subcutaneously
administered two times at several positions of BALB/C mouse. After 4 days
of final immunization, the mouse spleen was excised and press filtered with

20 stainless meshes, and suspended on Eagle's modified minimum . essential
medium (MEM) to obtain a suspended solution of spleen cells. As the cells
used for cell fusion, Myeloma cells P3-X63. Ag 8. Ul (P3U1) derived from
BALB/C mouse was used as the cells used in the cell fusion. (Current topics in
microbiology and immunology, 81, 1(1978)J. The cell fusion was conducted in

25 accordance with the origin method (Nature, 256, 495 (1975)) . Namely, épleen
cells and P3U1 were washed respectively with MEM not containing serum
three times and mixed at 6.6 : 1 of a ratio of spleen cells and P3U1 numbers.
Cells were precipitated by centifugation at 750 X g for 15 minutes. All of the

supernatant was removed, and the precipitate was unfastened, 0.3 ml of 456%
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cell precipitate was suspended in GIT medium (producted by Wako Junyaku
Co.) (GIT-10% FCS) containing 10% bovine fetal serum to obtain P3U1 of 2 X
10°per 1 ml, and seeded into 24-well multi dishes (producted by Iwaki Co.) at
1 ml per well in 168 wells. After seeding, the cells were incubated in 5%
10 carbon dioxide incubator at a temperature of 37°C. After 24 hours, GIT—
10%FCS medium (HAT medium) containing HAT (hypoxanthin 1X 10*M,
aminopterin 4 X 10'M and thymidine 1.6 X 10°M) was added at 1 ml per well
to initiate HAT selective cultivation. After 4 and 7 days, 1ml of the old liquid
was discurded and the HAT selective cultivation was continued by adding 1
15 ml of the HAT medium. Multiplication of hybridoma was found after 9 days
of the cell fusion, and the supernatant was collected. The antibody value on
the supernatant was determined by the following method. Namely, the
culture supernatant 100 .1 and HRP-labelled M toxin 100 ££1, which is diluted
to 200-fold with buffer C, were added into each well of microplates binding
20 anti-mouse immunoglobulin antibody, and reacted overnight at a temperature
of 4°C. After the plates were washed with PBS, to make microplates binding
anti-mouse immunoglobulin antibody, firstly, a 0.1M carbonate buffer solution,
pH9.6 containing goat anti-mouse immunoglobulin antibody (IgG fraction,
producted by DAKO Co.) 100 «g/ml was pipetted into 96-well microplates at
25 100l per plate, and is permitted to stand for 24 hours at a temperature of
4°C. Then, the plates were washed with phosphate-buffered saline (PBS,
pH7.4) , 25% Brock Ace (trademark, producted by Yukijirushi Milk Products
Co.) and PBS, pH7.2 containing 0.1% NaN, were pipetted at each 300 «1 to
block excess binding parts of the well and treated for at least 24 hours at a
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reacted for 16 hours at a temperature of 4°C. Then, the plates were washed
with PBS, pH7.4, and HRP-labelled refolding toxin protein 100 .1 was added
and reacted for 7 hours at room temperature. The above refolding toxin
protein was prepared in the above Example 3 by diluting to 100-fold with
10  buffer C [0.02M phosphate buffer, pH7.0, containing 1%BSA, 0.4 M NaCl and
2mM EDTA]. The plates were then washed with PBS, pH7.4, a TMB
microwell peroxidase substitute system (KIRKEGAARD & PERRY .LAB.
available from Funakoshi Yakuhin) 10041 was added, and reacted at room
temperature for 10 minutes to determine the enzyme activity on the solid
15 phase. After the reaction wés stopped by adding 1M phosphoric acid 100 1,
the absorbance at 450nm was determined with a plate reader (MTP-120,
producted by Corona Co.). According these methods, the enzyme activity on
the solid phase was determined. As the results, 18 wells that the antibody
value is found were selected from 123 wells, and the hybridomas were frozen
20 and stored. Hybridomas of 6 wells, No.4, No.53, No.61, No.76, No.101 and
No.116 were cloned by dilution method. In the cloning, thymocytes of
BALB/C mouse as feeder cells were added at 5X 10° per well After the
cloning, the antibody value of the supernatant was determined by the same
method. Positive clones were No.4, No.101 and No.116. These clones were
25  as antibody-producing hybridomas of expression M toxin.
Example 5
Determination of a class and a subclass of monoclonal antibodies:
By the method described in Example 4, anti-rabbit IgG-binding micro plates

were formed. Namely, 0.1M carbonate buffer containing goat anti-
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5 NaN; were pipetted at each 3001 to block excess binding parts of the well
and treated for at least 24 hours at a temperature of 4°C. To the anti-rabbit
IgG antibody-binding microplates, buffer EC 50 «1 and subtype specific
antibody 10041 containing in an iso-type typing kit producted by Bio-Rad
Laboratories were added to react for one day at a temperature of 4°C. After
10 the plates were washed with PBS, pH7.4, the culture supernatant of the
hybridomas described above was added and reacted for one day at a
temperature of 4°C. The plates was washed with PBS, pH7.4, and HRP-
labelled refolding toxin protein 10041, which was prepared in the above
Example 3 by diluting to 100-fold with buffer C [0.02M phosphate buffer,
15 pH7.0, containing 1%BSA, 0.4 M NaCl and 2mM EDTA], was added and
reacted for 6 hours at room temperature. The plates were washed with PBS,
pH7.4, and the enzyme activity on the solid phase was determined by the
method described in Example 4. As the results, the subclasses of the
monoclonal antibody porduced by these hybridomas were No.4 (IgG1), No.101
20 (IgG2Db) and No.116 (IgG2a).
Example 6
A method for producing mouse ascites fluid of hybridoms:
Hybridomas, No.4, No.101 and No. 116 were mouse ascites. Mineral oil
0.5ml was parentherally administered to mice, previously. To the mice
25 (BALB/C, female), the above s were parentherally sdministered at 1-3 X 10°
cells/mouse, and the ascites containing the antibody were collected after 6-20
days. The monoclonal antibody was purified from the obtained ascites with a
protein-A column. Namely, the ascites about 25ml were diluted with the
same volume of binding buffer (3.5M NaCl, 1.5M glycin containing 0.05%
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with a filter of 0.22 . m (producted by Millipore Co.) or stored at a
temperature of —80°C.
Example 7 Preparation of polyclonal antibody M toxin
Cytotoxic protein M toxin of this invention 4.1mg was mixed with Freund’s
10 complete adjuvant and the mixture was subcutaneously immunized to a rabbit.
After one week, the same amount of the M toxin was mixed with Freund’s
~ incomplete adjuvant and the mixture was further subcutaneously immunized to
the rabbit. After the immunization, collected blood was centrifuged to remove
hemocyte components, and anti-serum was obtained.
15 Example 8 |
Analysis of M toxin by Western Blotting:

SDS-Sample Buffer containing 2-mercaptoethanol was added to the
supernatant obtained in Example 3, the mixture was electrophoresed with
Peptide-PAGE (TEFCO) and electrically transferred to a PVDFmemmbrane

20 (Amersham). Each antibody (2 1 g/ml) obtained in Exampie 4 and Example 6
was used as primary antibody. HRP (Horseradish peroxidase) -labelled-anti-
rabbit and anti-mouse IgG antibodies (2000-fold dilution; Dako) was used as
secondary antibody. The coloration was performed with an ECL Western
Blot Detection System (Amersham). As the results, it was confirmed that each

25 primary antibody recognized the expression protein. (Fig.5).

Example 9

Active carbon (0.2~0.1mm of diameter), CM cellulose and calcium alginate,
each 0.5ml, were charged in three colums. After equilibrating with Tris
buffer 10mM, pH7.7, 0.5ml of M toxin 400nM having refolded activity was
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4L! 100/({5& for 66 MEes G -4 féiﬁﬂ&%iﬂufé of EWO%@eéﬁwﬁﬂ%om Kuffer alonearft+
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10GG, , \ / O TitZhafieidddnvRihidg the $@me M toxin were allowed to stand under the same
10! M 109%& ()-2! M 10%& () 2! $M 109&' (h 2M 1098 () -22109%& ().- 4474c5t5
6S66aBMVP 1 canditions: |3@H@F were then opened, each 100 &1 dropping from

folyi?(y |(394 " Sgﬂg%g%& té& @r@ﬂ eas:?l Tyig: %z%le% (f%m& was added to each
column, and each 100 «l was collected. Whole blood of normal adults was

centrifuged 2-3 times at 800 X g for 10 minutes until the supernatant became
transpalent. The precipitated erythrocytes 10 .1 added to 10mM Tris buffer
990 £ 1 was used as a positive control. Similarly, the precipitated
10 erythrocytes 10 &1 added to 0.9% salt 10mM Tris buffer was used as a
negative control. Samples were collected from the above columns.
Erythrocytes of 1 volume per 100 volume of the sample were added to the
samples. The controls and the samples were compared by the eluted
hemoglobin relative concentration with a multiple plate reader (Biorad) by
15 measuring as an absorbance of 415nm. (Fig. 6).
Example 10
The ratios that HeLa cells (human cancer cells of the uterine cervix) were
exposed to the fractions from each columns of Examole 9 and the viability
were determined by a WST method using a tetrazolium salt. HeLa cells were
20 cultured in 96-well plates for 24 hours at a ratio of 10000 cells per well. A
negative control of culture liquid only, each sample liquid, and a positive
control of 20nM of the toxin protein were respectively added to each well, and
thsese were cultured for 12 hoursat at a temperature of 37°C. Using a Cell
Counting Kit (DOJIN LABORATORIES Ltd. Co.) , the ratios of cell viability
25 detected by a WST method were measured as an absorbance of 415nm
wavelength. (Fig. 7, Fig. 8).
Industrial Applicability
The protein and the partial peptide of this invention and the like can be

used, for example, as treating agents of cancers. The antibody of this
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invention can be used to identify the protein of this invention in the blood,

tissues, urine and excrements collected from test patients and to confirm the
Helicobacter pylori infection. It is further used for quantification of the
protein of this invention. The protein of this invention can be used as a
5 screening agent of the compounds increasing or inhibiting the activities of the

protein of this invention.
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<120> Cytotoxic Protein
<130> 200212050
5 <160> 4
<210> 1
<211> 357
<212> PRT
<213> Helicobacter pylori
10 <400> 1
Met Lys Gly Leu Glu Arg Glu Ser His Phe Thr Leu Asp Glu Asn Ala
1 5 10 15
Met Phe Phe Glu Cys Ala Tyr Ser Cys Asp Asn Ala Leu Phe Leu Gln
20 25 30
15 Leu Glu Asp Arg Ser Phe Phe Ile Thr Asp Ser Arg Tyr Thr Gln Glu
35 40 45
Ala Lys Glu Ser Ile Gln Pro Lys Asn Gly Val Leu Ala Glu Val Ile
50 55 60
Glu Ser Ser Asp Leu Val Gln Ser Thr Ile Asp Leu Ile Ala Lys His
20 65 70 75 80
Ser Val Lys Lys Leu Phe Phe Asp Pro Asn Gln Val Asn Leu Gln Thr
85 90 95
Tyr Lys Arg Leu Asp Ser Ala Ile Gly Asn Lys Val Ile Leu Glu Gly
100 105 110
25  Val Pro Ser Tyr His Arg GIn Lys Arg Ile Ile Lys Asn Asn His Glu
115 120 125
Ile Gln Leu Leu Lys Lys Ser Gln Ala Leu Asn Val Glu Ala Phe Glu
130 135 140

Asn Phe Ala Glu Tyr Val Lys Lys Ile Phe Asp Glu Lys Glu Ser Leu
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104’ 1 109Z& () - 9#109%&&' ()- ! 109&Z& ()-sL-#109%&& () -

, M 1092& ()-t10%& ()-gh'iH RiiidEK=/ 104|4| 104@S

109Z&' () - -IsB0%&Z& () - +109&Z&50) - * 109&Z&' () - "IFH10%Z& () - ! #106E& () -

i dj kkkkkl m-\ = 104] 4] S"10%& ()-!S"10%d& ()- 109%&' ( '%ﬁ 10Z 10Z

10z4" | 109a8er(Glu Argl Bnobew & %—)ﬁh‘ﬁr Phe Leu Thr Lys Glu

165 170 175
Gly Val Tyr Asp Leu Ser Phe Glu Pro Ile Leu Ala Leu Asn Ala Asn
5 180 185 190
Ala Ser Lys Pro His Ala Leu Pro Ser Ala Lys Asp Phe Leu Lys Ala
195 200 205
Glu His Ser Ile Leu Leu Asp Met Gly Ile Lys Tyr Glu Arg Tyr Cys
210 215 220
10  Ser Asp Arg Thr Arg Thr Ala Phe Phe Asp Pro Lys Asp Phe Val Phe
225 230 235 240
Lys Arg Glu Gln Ser Phe Lys Asp Lys Glu Ser Gln Lys Ile Tyr Asp
245 250 255
Ile Val Lys Glu Ala Gln Glu Lys Ala Ile Ser Gly Ile Arg Ala Gly
15 260 265 270
Met Thr Gly Lys Glu Ala Asp Ser Leu Ala Arg Gly Val Ile Ser Asp
275 280 285
Tyr Gly Tyr Gly Gln Tyr Phe Thr His Ser Thr Gly His Gly Ile Gly
290 295 300
20 Leu Asp Ile His Glu Leu Pro Tyr Ile Ser Ser Arg Ser Glu Thr Ile Leu
305 310 315 320
Glu Glu Gly Met Val Phe Ser Val Glu Pro Gly lle Tyr Ile Pro Gly
325 330 335
Phe Phe Gly Val Arg Ile Glu Asp Leu Val Val Ile Lys Asn Ser Arg
25 340 345 350
Ala Glu Leu Leu
355
<210> 2
<211> 1071
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<400>
atgaaaggat tagaaagaga atcgcatttc acgcttgatg aaaacgegat gttttttgag 60
5 tgtgcttata gttgegataa tgetttgttt ttgecaattag aggatcgete gttttttate 120
actgattctc gctacactca agaagctaaa gaaagcattc agcctaaaaa tggegtttta 180
gcggaagtga tagaatccag cgatttagtc caaagcacga ttgatttgat cgcaaaacac 240
tcggttaaaa agctcttttt tgatcccaat caagtgaatt tgcaaaccta caagegtttg 300
gattcggega ttgggaataa ggttatttta gagggegtge ctagttacca ccgeccaaaaa 360
10  cgcatcatta aaaacaatca tgagatccaa ctcctcaaaa aatctcaage gttgaatgtt 420
gaagcttttg aaaattttge cgagtatgty aaaaagattt ttgatgaaaa agagtecttg 480
agcgageggt atttgcagea taaggttaag gactttttga ctaaagaggg ggtttatgat 540
ctgagctttg agcctatttt agecttgaat gegaacgega gcaaacceca tgetttgeet 600
agtgcgaagg attttttaaa agcggagcat agcattcttt tggatatggg gatcaaatac 660
15 gaacgctatt getcggatag gactegecacg getttttttg accctaaaga ttttgtette 720
aaaagagagc agagtttcaa ggataaagag agtcaaaaga tttatgacat tgtgaaagaa 780
gcgcaagaaa aggctatttc aggtattaga gegggecatga ccggtaaaga ageggacage 840
ttggctagge gagtgattag cgattatggt tatgggecaat atttcactca cagcactgga 900
catggcattg gcttagacat tcatgagett ccttatattt catcgegcag tgaaaccatt 960
20 ttagaagagg gcatggtgtt ttctgtagag cctgggattt atatccctgg attttttggg 1020

gtgcgeattg aagatttagt ggtgatcaaa aattctaggg ctgagcetttt g 1071

<210> 3
<211> 32
25 <212> DNA
<213> Helicobacter pylori
<400> 3
gacgacgaca agatgaaagg attagaaaga ga 32
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<212> DNA
<213> Helicobacter pylori
5 <400> 4

gaggagaage ccggttacaa aagetcagee ctagaat 37
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4. The cytotoxin protein of claim 1 or claim 2 wherein the protein is obtained

10 by culturing a transformant which is transformed with a recombination vector
containing DNA of SEQ ID No. 2 coding the cytotoxin protein of claim 1 or 2.

5. The cytotoxin protein of claim 4 wherein the transformant is deposited by
deposition No. FERM BP-8218 at National Institute of Advanced Industrial
Scienc and Technology (IPOD),

15 6. An antitumor agent which contains the cytotoxic protein of claim 1 or 2.

7. A monoclonal antibody specific against the cytotoxic protein which is
obtained by immunization of the cytotoxic protein of claim 1 or 2 against a
mammal.

8. The monoclonal antibody of claim 7 which is produced with a hybridoma

20 clone of deposition No. FERM BP-8222.

9. The monoclonal antibody of claim 7 which is produced with a hybridoma
clone of deposition No. FERM BP-8223.

10. The monoclonal antibody of claim 7 which is produced with a hybridoma
clone of deposition No. FERM BP-8224.

25 11. A polyclonal antibody specific against the cytotoxic protein which is
obtained by immunization of the cytotoxic protein of claim 1 or 2 against a
mammal.

12. A method for detecting and diagnosing the cytotoxic protein of claim 1 or
2 wherein the monoclonal antibody or polyclonal antibody described in any



" #$UR' ()*+,-./0123456789: ;
<=>? @A\BCDEFCHI JKLMNOPQRSTUWWKYZ[ \ ] ~_" abcdef ghi j kIl mopqr st uvwxyz{| } ~

10

15

20

25

53

one of claims 7-11 is used.

13. An agent for preventing and treating gastric cancer, gastritis, gastric
ulcer triggered by the cytotoxic protein of claim 1 or 2, wherein the monoclonal
antibody or polyclonal antibody described in any one of claims 7-11 are used.

14. A method for screening a compound promoting or inhibiting activity of
the protein of claim 1 or 2, wherein cell multiplication inhibition activity,
cytotoxic activity or cell death is judged by comparison between negative or
positive control groups with a warm-blooded animal cell.

15. A kit for screening a compound or its salt promoting or inhibiting
activity of the protein of claim 1 or 2, wherein the protein of claim 1 or 2 is
comprised.

16. A compound or its salt promoting or inhibiting activity of the protein of
claim 1 or 2, wherein the compound is obtained by the screening method of
claim 14 or with the kit for scx_'eening of claim 15.

17. A medicine containing a compound or its salt, wherein the compound
has activity inhibiting cytotoxic activity of warm-blooded animal cells with the
protein of claim 1 or 2.

18. A medicine of claim 17, which is an agent for preventing or treating
gastritis, gastric ulcer, gastric cancer and a disease showing that it is caused
with M toxin by the screening method of cliam 14 or with the screening kit of

claim 15.



