5 June 2006 1 Specification CYTOTOXI C PROTEIN AND UTI LI ZATI ON THERECF
Field of the Invention This invention relates to a new cytotoxic protein (M
toxin, nucous |layer 5 devastating toxin) produced by Helicoba®tlhnezPPor i
and the use. Background Art It has been considered that the human gets many
gastritis, gastric ulcer and gastric cancer by Helicobacter pylori. A
distinct direct cytotoxic factor causingldestruction of gastric epithelial
cells and irreversible cell death at the 10 begi nning of these di seases has
not been specified. A factor changing pH environnment and i nmunity reaction
in the stomach, a factor adhering togéﬁgﬁgic epithelial cells by

Hel i cobacter pylori, or nobve properti Cteria themsel ves has been

i ndicated as a fact opygdeyRhRit PROVEINANSEATTILIZ AP ISNeTHERE GRS been

uncl ear hitherto that gastric nucosal destruction 15 triggering gastritis,
gastric ulcer and gastric cancer Fseldnfthedniventaoy process, or what is a
direct responsible factor to the gastric nucgsal destruction. The only is
that vacuol at i HeistiBvERtinRvieHfes 1o Gt BRPCFYptoRcinyatenaddl tayn, imugens layekk

cytotoxic activity,.and reversibl e ,cyt,0t.oxi c. activity. a fatal cytotoxic
factor of" a 83\’?‘%5%5 Oﬂngﬁ ,uCFﬁWaé’_g%g?)%%g%npﬂéﬁn%]_dI@‘sevlfs\% and in vitro.
20 Many researchers estimate that Hej.gphagi®ArPYl Ori, as described in the

above, in the environnent stomach in vivo, secretes a direct cytotoxic

factor for gdgthiachsacesadideeld thatGheshdaiangetsheanypgddtanes gadtridiweases,
all sequences of the gene is confirnmed in 1996. However, in spite of the
use of seruspdigastgc icapesyshb féeliaebagior avdomnd Al dishinct finehle cytotasigrédsiter

end pur 11 caPRUHE CERBRETONCL Brattin iy adtal ar s ety etihls o BRET phl:

oDl o o BEGRELAEG b ea e BLCBLEAS A pnpai b

Hel i cobact er epyirofinehbfaal iamisitf auackon ifftatise ptodadt,i #factor adhering to
gastric 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



5 June 2006 2 nethod of the toxic protein is established, new Mtoxin is
identified, and diagnosis and screening nethod is established. LBin% t hese
met hods, it is desired that responsible toxin of a cytotoxic Patner0pPer
gastric nucosal cells is controlled, and preventive and treating agents of
gastritis, gastric ulcer, gastric cancer 5 and the |ike are devel oped and
a nethod for using the toxin is found. DXsclosure of the Invention

I nventors of this invention have studied earnestly to resolve the above-
menti oned problem and identified a new toxin that causes irreversible cel

deat b when 1l heoPaEl SLPNLEr kb U a0 Mt Sy [1ec, Sanditong, e
been found &Q@ho&ig' Snd Qdend2S rBethBetiis e@@%tﬁ{shéﬁpoﬁsﬂaé(%ﬁ%)@zﬁégﬁg&sd g‘f lris uni t

of above- nentroned vacuolating toxin, and It causes iTreversi

death for vadésitesl that rebpanddd il L eltboxzometdrSfoh Ganet aidagaldesdhk ik C
epithelial cells but also imunocytes. The inventors of this invention
have repeat egfinfrofled @ad phevantdre and3reptingsagents ohgastaits, tzaistric uldemegasirissenter

inventio Na this inventiqn provides.the following. (1) A cytotoxic
protein %conifﬁ%%/wée %1"6&‘3?5‘%]%? 3, \9i“§?§h°é]tf°’i‘§5¥ttﬁei5’x%]6%‘f%r e(i zzlenti%/y for the
am no acid sequence represent eg)ipﬂoéﬁgokﬁié\@mﬂe}xti ) A partial peptide of

the cytotoxic protein described in claim1, characterized in .that the

protein has tHaveaters26f ik dhowntiodidve tyidas] ehniedly thaedslvdahacilbve-
sequence represented by SEQID No. 1. (3) The cytotoxic protein of claim1l

or clai m 2 wnensionedheroplemenndiidenified aceewvioxin Fehi cabsast areveykible cell 4)
The cyt ot oxi otein gof .claim1 or ., claim erein the protein i .

obt ai %ed by @%ﬁp‘?iltﬁfﬁ% fgeffwéﬁgﬁeawfzm 15\)9‘%? e‘% YNALY SHIFRF ¥ RidEfoRs tshatls

r econbi io t.or Al . i h t o} oxi n
proteinn@# o gﬁ%ﬁT%a?gﬁg&gé?hﬁﬁgﬁi%ﬁéﬂﬁgiggh%§%%@Fﬁ%%%é%ﬁgﬁ%?gﬁﬁﬁﬁ%?%$$ t he

transformanttli:3 @989Gekithaklya Q@ﬁegﬁv&é}mm & EOY0BH -3l Rir uﬁﬁ%%f?ﬁl%drye-

Institute of Advanced Industrial enc and Technol ogy ([POD)
antitunor agaentiwhiedhracoolzingstdxine ayd bt axises prreveisiblefceB| déath foowaous (7)

A nonocl onal anti bodcyl specific _against the cytotoxic protein which is
warm-blooded animal cells'comprising not only gastric epithelial cells but also

immunocytes. The inventors of this invention have repeatedly researched on
15 these views to attain to the present invention.

Namely, this invention provides the following. (1) A cytotoxic protein
comprising a protein having at least 70 % or more identity for the amino acid
sequence represented by SEQ ID No. 1. (2) A partial peptide of the cytotoxic
protein described in claim 1, characterized in that the protein has the same

20 cytotoxic activity as that of the amino acid sequence represented by SEQ ID
No. 1. (3) The cytotoxic protein of claim 1 or claim 2 wherein 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 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).

(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



5 June 2006 3 obtained by inmmunization of the cytotoxic protein of claim1l
or 2 against a mammal. (8) The nonocl onal antibody of claim7 which is
produced with a hybridoma clone of deposition No. FERM BP- 8222 JungR07he
nonocl onal anti body of claim7 which is produced with a hybridonma cl one of
deposition No. 5 FERM BP-8223. .(10) The nonocl onal antibody of claim?7
which is produced wth a hybridoma clorike of deposition No. FERM BP-8224.
(11) A polyclonal antibody specific against the cytotoxic protein which is
obt ai ned by immunization of the cytotoxic protein of claim1l or 2 agai nst

a mammal . (12), .A method for detecting and di agnosin he cytafoxic protein
of claim1 o?gffl&%%e%xflﬁmtzﬁ ° ‘%) ep??’af)goziﬂ? ipgg%g,n 6’? %gl%%lag?ﬂﬂsi Body

descri bed i npagdne (T AbABcldnallah Sb&SLEr clatd) 7%@9%@&9&&%@\6&% I ng
and treating gastric cancer, gastritis and gastric ulcer triggered by the

cyt ot oxi ¢ prhbybiidonfa cloaiemfl deposion WwNer (FBRVhEBPB232] orig)l Thet imbadylonnl
escribed jn any. one of clains 7-11 are _used. (14) A

lyclonal anti
ﬁgt Kgdop gr ggplaggg% @P clagp fyeiueh 13 Broshusediwith adryhmdamma clong ohdepasitign dlo. t he
e . . i AR LRS- Ny v Ly
Pyt oni & ackroBEis2es | (R Tk FenpelaflabBbodd kb ShitohvhisniSanofuesl i Ve
it i m bl qgad ; | | it f
oCrboni ng o SA hyISHAES dtht b AKBLCE RBCPERMTBPRRAC! ) ptlyelatied 1
protein of chatibbdyt speczfic Wieiestn thize gtstoglon Wibtaihaiwhidh 20 asbtined by

conprised. (16) A conpound or its salt pronoting or inhibiting activity of
t he protein Bhmimeation of the cywtexisinrotdin of ehgioul dri2sagsbnsti amdnbyak he12)
screeni ng nethod .of, ¢l ai 4 or with the kit for, screening of .c|aim 15.
Iy oA e &8 etoh o ditkging CoURERORE the SHoTGRBHEok SR o BB nd
has actjyitysinki it i t i Vi %INQ]E - aRL cells
wth theiOZ/S %’rhg?glhﬁehtgfﬂg?g(?% O%{F%é)ﬁg(df&&id% |C|ﬁté&§¥)8c albgq& , \Xh(?lc i's
an agent forof fra@went-ings elsedr an%ﬂ%%%ﬁittfbﬁé)rﬁ@éi I\%Saﬁaft@éamggaghéﬂrfc
cancer and a disease showing that it is caused with toxin by the

screeni ng netdaoatrofastiitiarmntdgastric wilder triggesed bgrthagytatoxiopraten of daim Br i ef

Descri ption of the Draw ngs
P or 2, wherein the %mnoclonal antibody or polyclonal antibody described in any

one of claims 7-11 are used. (14) A method for screening a compound

15 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

20 or2iscomprised. (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. (A7) 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 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.

Brief Description of the Drawings



5 June 2006 4 Fig. 1 shows an ani on exchange chromat ography of the sanple
obtained in Exanple 1. _a shows activity of Mtoxin for each fraction and
absorbances of the elute protein. h shows SDS-PAGE by silver $tHing 2606
fraction 16 to fraction 22 in the chromatography of .a. -c shows bands of
protein toxin transferred to 5 a PVDF nepbrane by el ectroblotting..d and -e
show nor phol ogi ¢ changes of HelLa cell 24 hours after exposure to the
control extract and the cytotoxin including extract at a concentration of
InM respectively. Scale bar, 50,um Fig. 2 shows cell norphol ogi c change
with the gene gec ' tive
cont 1 ol of relatcornararndighaxchahél §f9gl ot AR 8 e sPu ISP LABER" |
hours and af Eganfpléaur g shows AMVRSMINIGOxRI for @aEHBIaaEGh Md MdobadcesshPns
CRL7407( ATCC) normal human gastric cells of negative control after 6

hours. je anthef elsheprariy.4dy shevs SDSF-PaAGEbhsiliver stamdofdractings 16 fo Srabtion

addi tion of nt Mtoxin ig. sho ensitivity for oxi n of
several ki nd ng%n@aﬁm?@grépli%oré‘s E%ém gﬁa@ﬁs ffpli%"smd@f(g% Fﬁaﬁééerl!ﬁ%dﬁp WST
met hod. aX| n Xi S
shows dir ect P;S?\Zlgsor az’ggﬁgg% e%\lgg %P:g §f§lr‘lirﬁ‘ gﬂo"gﬁ&% %%:g%&r‘%ts % when
the absor bangRIef cell Mﬁéﬁfs\/ﬁteﬁ&ﬁidsﬁ&e to'stk%sédn@ﬁﬂ%‘iltx%‘ét &ﬁ@%e IhFotokit

hepat oma. col on 26: carci noma of nouse colon. 20 Fig. 4 is as shown in

Fig. -3. T24indrudiug emm:cmat@fcomhentrlaadu@f InBl/KE8p ectivelypn Swake ban 50anmer .

KLM 1: human pancreatic cancer. A-549: human, |ung cancer_. Ca9-22: hunan
cancer of the Hjgn? skeps e;éﬂmwﬂmlp%ﬁk@rgeomhtthé gene ag¢ompinantioxmons

6ou "ol o Phinel T BRGR0R. 31 b%%?%%@%ﬁb?ﬂafﬁé’%@ﬂm PRl | o
are 20 tygesy JHdke Slﬁ)\ﬁ %Mﬂs%& Shbind 4vd %ft%f'(i%'u% Bf'y %M' %ﬁ?‘??

adsor bent |n Exanpl e 9. The negative control contains 10mM T
pH7. 7 al one ascombiaubsM &dxén. addhohve GRBMO’MATﬂﬂ)tﬂo@maa(hmmgamémsr ate

and 10 mM M t oxi n.
of negative control after 6 hours. e and fshow CRL7407 cells after 3 hours
and 6 hours of 5nM addition of recombinant M toxin.
Fig. 3 shows sensitivity for M toxin of several kinds of cancer cells in

15 Example 3. It was determined by a WST method. X axis shows
concentration of M toxin in a substrate, and Y axis shows directly absorbance
of wavelength 415nm or by a relative ratio when the absorbance of a negative
control is estimated as 100%. HLF: rat hepatoma. colon 26: carcinoma of the
mouse colon.

20 Fig. 4is 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.




5 June 2006 5 X axis shows each fraction numaber passed through a cal ci um
al ginate colum. An average concentration of each fraction is 10nM and
any one of the fractions shows at |least 10 nMor nore. \Wen r&duwer2008cl es
are destroyed, henogl obin concentration in the solution is increased. Y
axi s 5 shows 415nm absor bance. Fig. 7 shows, in Exanple 10, % viability of
HeLa cells showng Mtoxin inhibition aCttivity by adsorption of activated
carbon in Exanple 10. X axis shows each elute fraction nunber of colum. M
toxin concentrations are average 10nM and any one of themis at |east 10nM

or nore. Y axts.s % lL,ned | yvidi he val pye of .t.he toxicity
of each frac?lt %’r@%@@%@éﬁf?&ﬁ%on ?%?P%s%g%S@é%&?@;%ﬂ% met hod.
Fig. 8 shows caburBh0WAniavelagh cohcehtratib@WT e¥el ifadditlonti¥ 10AMIeA £8) hise of

CM cel lul ose and cal cium al gi nate showing Mtoxin inhibition activity by
adsor pti on i *heseantions shows Bt Beast 10bed dromoGar rYihey rédtcottheclesaeat i on The
protein havi he nme anmino acid sequence, or substantially_identjcal

am no acid s%ﬁ&?&%@?&%ogr?ﬂ@%ﬁnﬁ%n%ﬁan%&héﬁe gysaaesnset-byY B9 | D
No.1 of this g i protein originating frombacteria strains
of Heli c%ba@?’gﬁ%ﬁ%ﬁ% ,Em%/oc??g‘é%arrpl e, NCTC 11637, NCTC 11916, DT 61A, NCTC

20 11639, R85-Ti GRhoREDml Bxdriple R % k3ability ofmeﬂﬁ%ho&z%ggl\fgmﬁﬂ'l’
85D08, MC903, 123, Tx30a, 26695, UA 1182and the like, or Ty be a

synt hesi zed iphitiGom actheity by stdaotytadd of dditvatadrearbunna Beimpkeafuent axias t he
am no acid seguence rﬁfresen,t ed by SEQ 1D No. 1, am no acid sequences
havi ng honol ég&wéfeaﬁhé te fraptiononwnbep pecolpput. o rMbtoyim penaengmtimsaraor e,

Tore ban be- dYBRET inal aEhnyBC of et gt RESEa LA A3 RS AR Yarm no
e e e o Bl S RE Ry PR SR R 2
subst anti al | yohtrel séieh Bahbaydurgdds 4 WST afethbé.
Fig. 8 shows as shown in Fig. 7. It shows % viability in HeLa cells of
CM-cellulose and calcium alginate showing M toxin inhibition activity by
adsorption in Example 10.
15 Best Mode gfor Carrying Out the Invention
The protein having the same amino acid sequence or substantially identical
amino acid sequence with the amino acid sequence represented by SEQ ID
No.1 of this invention may be a protein originating from bacteria strains of
Helicobacter pylori, for example, NCTC 11637, NCTC 11916, DT 61A, NCTC
20 11639, R85-13 6P, R85-13-12F, R85-13-11P, T81213-NTB, J99, 4. U2-1, 85D08,
MC903. MC123. Tx30a. 26695, UA 1182and the like, or my be a synthesized
protein.
As substantially the same amino acid sequence as the amino acid sequence
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



5 June 2006 6 protein having the am no acid sequence represented by SEQ ID
No. 1 can be exenplified. As substantially the sane activity, a ceII

causing cell death can be exerrpl i i ed The term of substantl aIIy the sane
means that these activities 5 have tha sgnme quality, for exanple, in

physi ol ogi cal chem stry or pharmacol ogy. Accordingly, it is preferred that
the activity of cytotoxin and the |like has the sane quality, for exanple,
about 0.1-100 tinmes, preferably about 0.5-10 tinmes, nore preferably about

0.5-2 tines. piieinhgvies Oe mﬁseacﬂc:geguéﬁéeeﬁep%séiﬁeatwytSE@HBWé 105?118{ col |

m)l ecul ar wei ghts of prot e| ns. may be different. 10 The activiti es

by in] ol L A C LV 2 & Y faRn SIVHTY ‘:" {ch St DE
the follow n&x@nﬁ%ﬁms FRE fpﬁn%equmlafn'h%‘iﬁv thd m@nnl @Da%%' Q\ Sequence.del e eting

1-150 (preferably 1-50) amino aci ds in the ~I5-ant no ach o settenggtviies
representied hyvSE A Dshihel ; qadlitym i %&hﬁmpi@Q%nCﬁhfgglog%a% q:%%ag#éef %Eabl y

1-30) amno acids in the amno acid sequence represent

an anm no aciphangaerogy.i Maotrdinglyl 163 prefsretdthht yhé_aaﬂhtymf@t&@kﬂﬁah@ the
am no acid s&&?ﬁﬁ g}re%rlesent ed by SEQ ID No. 1; an am no acid sequence
that 1-50 (p 8 %F Qe fFsexampl, @heuh . hd Ofctiwnes epradcably

r epr esent ed tituted ot h no a or a
protein cont al n| ng % cgﬂ%‘?%a?%%%‘? ef@é&@%g}}?&oég figpess 331%&1%@‘@6 ‘%idn%les?s

cal | ed nuci nactifi€iBs 8P g SEGH t

substituted acs des?:rl geghﬁ?%ffiﬁgr abovge&tﬂﬁie%v% tslog%m% .fis“ga tkl%(r)%lﬁerelf etion

or substl® utThe actviids of2bcapaniltiptishtion inlﬂb:ttﬁﬂl attivity) & GrotRINa&hvitybs
speci fication, according to a usual practice, the left side is an end

(an amino endl) aghuity wausingheell dgath earabe:det&tnpaeddnybmmkxmvm mdthods, Her
Rd sequence R e BRha Shypelts ot whdthueriofiti < Usual |y a carboxyl

As the protein of this invention, the following proteins can be exemplified:

an amino acid sequence deleting 1-150 (preferably 1-50) amino acids in the

15 amino acid sequence represented by SEQ ID No.1; an amino acid sequence

adding 1-100 (preferably 1-30) amino acids in the amino acid sequence

represented by SEQ ID No. 1; an amino acid sequence inserting 1-50

(preferably 1-30) amino acids in the amino acid sequence represented by SEQ

ID No. 1; an amino acid sequence that 1-50 (preferably 1-30) amino acids in

20 the amino acid sequence represented by SEQ ID No. 1 are substituted by the

other amino acids; or a protein containing a combination of these amino acid
sequences, what is called mucin.

When an amino acid sequence is iserted, deleted or substituted as described
in the above, the position of insertion, deletion or substitution is not

25  specifically limited.

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



5 June 2006 7 group (-COCH) or a carboxylate (-COO), but it may be an am d
(-CONH2) or an ester group (-COOR), wherein Ris a Cl.6 al kyl group of

met hyl, ethyl, n- propyl, isopropyl, n-butyl and the like, a C3® Rmne 2006
cycl oal kyl group of cyclopentyl, cyclohexyl and the like, a C6.12 aryl
group of phenyl, a -naphthyl and the |Iike, 5 benzyl, phenetyl and the I|ike,
a phenyl -Cl.2 al kyl group of benzyl, phedetyl and the like, or a C7.14
aral kyl group of an a -naphthyl-Cl.2 al kyl group of a - naphthyl methyl and
the like. Wien the protein of this invention has a carboxyl group (or

o ostor 11 L BBARAPEDERA SEREIAL (KB QIoPBt i eV & Pt (YAMFBNOT A
the ester, the egbetrfip g-n%(?ﬁﬂ‘kﬁhgf‘e@ﬁ'l@%% &, £y, toﬁgxf‘e‘i!}tn%lé'egh 12%-

proteins of this 1 nventi ur'ther, there is™a protel

group of an gibpyl, asiptopds ndiietyl bhad dedilpd ea (3, Eptloalkyl gdﬁgﬁ bflgsloptintilne N
a Ci.

end is protected by a protective group (for exanple, acyl t‘group of a

Cl.6 al kanogyclghewyl and theelike, leeCof, aayk gronp ofplany), at-eaphthyd engd tbe likee

li ke); in 15, th he . gl ' ' i f the N end duced

by hei o1 B BePE7 PheBeBL ARG LrCo PRrBEr GoaPieT £EPRP f SRR aDhrorST §

that, th f ' ' [ ' [ ' h

o ecul ar (1 GPOLHCREe B L. WhOE Bbif 0P B Ruo R ATIOEE dlolff of -

i ndol group, ﬁp@l‘ﬂﬁ?ﬁﬂ@ﬂ&?l @mdUthOlikehe Whikelhd profept @Ft e Byyvehtio habl £
or

protective group ( exanple, a Cl.6 acyl group 20 or the like of O.s
al kanoyl gr owprioexyl lgrotp Ker cdrbaxylatelyht grmsplion ether thenj thmCeehd, prrotadns or

he ik f -call ed gl i h h i i b d. As th
L ol ot Tty an ARk Chiesad, BEow A SOl Hafho@raioya ol s
tid th o) - i d t ei I thi i ti d f bly,
PoPtL 9 8 o REVARENE. VET oGP, PACHER a1 Ohe bbe HBHERGR L RSP R GHeE,
activity, a 33 g %‘% gmyﬁﬁ\{e HartddeehdR #she pRoR:e st ﬁIe Lihiso

I nvention. As an € , a pepti e0 of an am no aci d sequence havi ng at
| east 20% or gioag of pirehethed hyid &R0y (fobeganmple ca phethesrdblysidle) at thede,

further preferably 90% or nore, ~ and nost preferably 95% or_nore in the
ani no acid segdendazotictehby a m&&qti\@rgroum@om@mmglea acledsl acligxaupl ofemtion

' nhi bi tion acaﬁjcgzinéﬁ’grgug X} %ﬁe%izeco a({ oir\rlxil)glyg'rglrlp,a aIDcetyl group or the like); a protein

15. that the glutamic acid residue of the N end produced by incision in vivo is

changed into pyrroglutamic acid group; a protein that the substituent group

on the side chain of an amino acid in the molecular (for example, -OH, -SH, an

amino group, an imidazole group, an indol group, a guanidino 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 this invention. As an 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



5 June 2006 8 activity causing cell death can be utilized. The parti al
peptide of this invention may be the follow ng peptides: 1-5 (preferably
1-3) anmino acids are deleted in the ami no acid sequence; 1-103(J¥ef28P@bly
1-5 (nore preferably 1-3)) amno acids added to the am no acid sequence;
1-5 (preferably 1-3) amno 5 acids are inserted into the amno acid
sequence; or 1-5 (preferably 1-3) amino 8acids are substituted by the other
am no acids. Although the partial peptide of this invention has usually a
carboxyl group (-COON) or carboxylate (-COO) at.the C end, as shown in

t he above protei.ns of. this i tion, the C %hd may be am de (-:CONH2) or

ester (COOR)aGHHERERusmeR el %/Fg 5% brafilirgdas Trowartial ipeptadows. this t he

L wrer U= . , ! ohoy
ot eins bf "pyeath i be hUENbEAL poHiddich:s BroddMily aly AR Rd8s e
am no aci d r@sletdein(fhey arakeidia seguentit m41@r®9ef@@§51gqea (Bbrd Prefbr ¢ 1L9)

protected by a protective (%ro;ﬁ;@ a protein that the glutamc acid residue
of the N endapineackls bgdecdd shenainmoypeid sequbhcehiiiyrefertablpyir-oghtitan c

acid grouyp; a.protein thaj.the substituepnt group on_the si chain of an
amn og ac :é‘g i ?’Flafﬁ @I‘I"rBT-%EEﬂadtath dhg agipe taébd]ﬁ%ﬂ%%ﬁi Qrawggf%ﬁ%% t}-vLageBep;
or a conjuga | .0 ' f so-cal.-hed glycoproteins that the
sugar _chJai g é@%%ﬁ%éﬁﬁ%@tgﬁﬁ%%& 14708 % m‘#‘“ﬁi s invention can be used as
an antigen for ApsghUtHd 54t paptilB 8ihis $9vddifn %ﬁﬁéﬁd@h%ﬁ%é@?g%m

Inhibition activity, a cytotoxic activity or the e 1S 'no nece
required. ASCO@H}at tarfoxyhwte (rOCOONMatothep@ehidahs ghpiwhda th dHvve pgrovensi on,
salts of physiologically allowable acids (for exanple, inorganic acids or

organi ¢ aci défjthipinveadion, the C exbhmavde amidg (-CRNHY weaste) (c@PR)evhersin and

Such”sarl, R3¢ e s Breatifh of SAVE b BGre; T PP RR S

exanpl e, hydgehtighl b as SRBRBPRAChaRGE Srofiitl OPIAT VR sh, Abkd 144 C
%sﬁ??ﬁdr cid, I &gi g

acid), organic aci exanple, acetic form ¢ acl ropr oni ¢

acid, funmarigeptided thatlthieCamthel, groupComiat agiifle adidrfedidue #ordexsipld, Ca
acid, malic acid, oxalic acid, benzoic acid, nmethane sulfonic acid,
benzene sul foethiont uysidueeapths B erxd topiratected diyt 3 postettive gromgra pootetnn

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 required.

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



5 June 2006 9 be produced by well-known preparation nethods of proteins
fromany kinds of strains of above-nentioned Helicobacterpylori, or by
culturing a transformant containing DNA that after-nentioned Prnei2R06s
coded. They further can be produced in accordance with after-nmentioned

met hod for syntheizing peptides. 5 Wien the proteins are produced from any
ki nds of strains of Helicobacter pylori9 proteins in bacterial cells are
centrifuged off by ultrsonic crushing, then they are extracted by ammoni um
sulfate precipitation or the like, and the extracted liquid is purified
and separated by conbj ned chromatography such as ion exchange

chr onat ogr apkg Braduegtibopleldimovanprrnaretionpngthots of proteisfromirewyi linds of he

in, th arti i de.. th f ' he) f of thi
Pivent  on, cothmers PLARR g ER iR Hburiieters oy Oh BE ol HEm et Boesthemenh be
used. As SUCQoﬁﬁaﬁhﬁ%]DN}?tﬁ&' AP RGN EBREA rﬁ?&ﬁgﬁ? f?&@&pl’fﬁiﬁgther can be

chl oronet hyl resin, "hydroxynet hyI- resin, ben amne’r

am nonet hyl msdume(ﬂiptnhﬁ@lﬂaﬁxyb&thzatﬁtéa}—ﬁidmﬁoﬂeﬂ&hl@thoﬂ-fﬁﬁEfdﬂh@ﬁﬁﬂ%"ﬁ%ﬂ&eé5_
am ne resin, PAMresin, 4-hydroxynethyl met hyl phenyl acet oam denet hy resin,

h |
pol yacr yl &ani déhemdhg, protgins ;we-xmodnw%x‘.gqmemw Esgjml%/mﬁmaﬁm Y Hdelinohacteesi n,
4-(2', 4" -di net henyl - F ' hyi) ph in. Usi h .
fosins. an A HTLBIes A Bcsanab Sl sk CRamARd POraT WrauPs Grolsinge

hai ' ' S 4 t +0 th

ool red 20 pihpdithky RaelabiaRfed By SHMISARGS SNclefuetbitdod Jhfle 186" H on
of  reacti onthé ketiiced®liquidiscpirifitd ddRILAtEE Dy coRiBins® CBEcthaRRPhsHy | N9

groups are deleted. Then, the desired proteins or amides thereof "are
obt ai ned by auchras honl exdyange chiragatograpimaknditsudrbphebib chrsmatogeaghiygh

di lution solutjo Concer ni t he above-nentioned condensation of
pr ot ect et’ ani g@?é&"?&ﬁ@% &’r“all’r%?lﬁd§ﬁ%ﬁ)a§ VaPEdeatidht Bhereel ¢ amide

SYoh" o boor Paet A R b Raatl do5S RSl
N-et hyl - N - ( Brétiei®s S BELSQRT QydahaveRal it 8910vang relisis 'chﬁ%e%%@xg?ﬁﬁ%@?d'

In activation by these carbodiimdes, the protecte am no aci
directly addebloromietleylr esesinpi tlhydvoxpm@thylonalesagenbehziiydrylamine resin,

aminomethyl resin, 4-benzyloxybenzylalcohol resin, 4-methylbenzhydryl-
15 amine resin, PAM resin, 4-hydroxymethylmethylphenylacetoamidemethyl
resin, polyacrylamide resin, 4-(2',4'-dimethoxyphenylhydroxymethyl)phenoxy
resin, 4-(2',4-dimethoxyphenyl-Fmoc aminoethyl) phenoxy resin. Using such
resins, an amino acid that «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 June 2006 10 controlling racem zation (for exanple, HOBt or HOOBt), or it
can be added to the resin after previous activation of the protected am no
acid as a symmetric acid anhydride or, HOBt ester or HOOBt esteluneR80¢he
solvent used in the activation of the protected amno acid or the 5
condensation with the resin, it can be selected fromknown sol vents usabl e
for the protein condensation reaction. s such solvent, acid anm des such
as N, N-di net hyl formam de, N, N-di met hyl acet oam de and N- net hyl pyrol i done,
hal ogenat ed hydrocarbons such as net hyl ene chl oride and chl orof orm

al cohol s such as triful oroethangl, sulfoxydes such as dinethyl sul foxide, 10
pyri di ne, et@mdrdfjng ragemizationetamexaraplea oo HA)BH) or it ean beelddad to

tonitril onitr. t h hyl. t at d ethyl
ncotate,  andinehl AREPBitriohf «cBTAGHE oE Ui b e T Mrird Pt L o Bitarie s
sui tably sehQQlebthy B eI BOYGLet BRBRIOBRRLieEa be used in the reaction

for formng protein bonds, and usually, It is suitably selected from-20 C

50 C. 15 ActAvthedobmnbaised th dee iacttvaties ofrthe ustosddtyd uasthdycill br 4héi nes
of the mole equjvalent. As a test result of ninhydrin reaction, when the

condensatd oncondensaapn ryith she reqipcitcanderselactehiioanknpensobimts asabledfar ed
i thout th | et f sth t ect.ed { {. ffici t

Condensat | ot e el PraPaaTor sRaHEL L | Sadh Mtehe Scishdduicen Byt Ae

repeat ed reagtNQimetHPKSRRARSILONAYI AR e §c&6§1n§&(?ta}ﬁhafﬂ@ﬂle‘€%%1€>g§§]]§&dnce,

anhydride or acetyiinidazole, so that subsequent reactions

i nfluence. Asalohengtedt dgidedcagbonpsswdh as npethiybiirs dlosdar ihd9chRkeforal S,
for exanple, = Z , Boc, t-p entyloxycarbonyl, isobornyl oxycarbonyl,
4- met hoxyben2lgplady- saeh bam trifulorogthappl, 7 sulfergrdeat yhdx yasardiorethylsulfoxide,

JILCH SV AT -
g oups can, i BA8L G5k BAID Srebla eV SEAEBUNANY Bl 1
ethyl, propyind hitathres thedawt cafy BORREY | They sdaBionY temp &4EeRe RS Wuitably
cycl ooctyl and 2-adamantyl), aral kyl esteration (for exanple,
selected from the known ranges that can be used in the reaction for forming
protein bonds, and wusually, it is suitably selected from -20°C ~ 50°C.
15  Activeted amino acid derivatives are usually used by 1.5-4 times of the mole
equivalent. As a test result of ninhydrin reaction, when the condensation is
insufficient, the condensation reactions can be repeated without the deletion
of the protected groups to conduct sufficient condensation. When sufficient
condensation can not be conducted by the repeated reactions, unreacted
20 amino acids are acetylated with acetic anhydride or acetyiimidazole, so that
subsequent reactions have no influence.
As the protected groups of amino groups of starting materials, for example,
Z , Boc, t-pentyloxycarbonyl, isobormyloxycarbonyl, 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,



5 June 2006 11 benzyl ester, 4-nitrobenzyl ester, 4-nethoxybenzyl ester,

4-chl orobenzyl ester, benzhydryl ester), phenacyl esterati on,

benzyl oxycar bonyl hydr adi dati on, t- butoxycar bonyl hydr adi dati on,5 June 2006
trityl hydradi dati on and the |ike. The hydroxyl group of serine can be
prtected, for exanple, by esterification pr etheration. As 5 the suitable
groups of this esterification, for exanple, |lower (Cl_6) al kanoyl groups
such as an acetyl group, an acyl group such as a benzoyl group, or groups
derived from carbonate such as a benzyl oxycar bonyl group and

benzyl _ar oupbeBe ey dEpB AR es (R R Ro S B A Pl s ot
exenplified. p ct ioRhe | _
o S s O e 0N el T T

used. As t hebuprgtcetheylyydradidation tritdheteadiflatioatdrt thes liker Tlex dytoxyl TosS,
4- met hoxy- 2, 3, 6- t’{}(i@rret hyl benzenesul fonyl, DNP, benzyl oxynethyl, Bum Boc,
Trt and FrocSTedhohgeripetan heprectedslonexpinnledby: astieniigatign ongtharhtionads i ng

et vat e oot SRR ol G ARG TGt I etemidis Lbfmo G hafiomont
2,4,5-trichl graghe o i | al
par ani t H)ghe%fol , H%%%l a%_ hyglﬁégﬁlg‘g@gﬁmrﬁﬁeafy%%%%p t%gllalfl%ﬁby&egrgﬁ%’ Host ))

can be used. ghmupisheleaiviedvfiorr carboratgr sugls 20 0fbepizgldxybarboRyE Erads . arfdr
exanpl e, correspondi ng ghosphori c ami des can be wused. As a nethod for
removi ng (el PrAORCRgONYSErete can deckiadd ghoapeups switableatopthe, ethatation, i

P char coal | PEAY &8 min o HAL ARG Gu g RyRr 888n o IBIF o petimbe
S o x| i r ARBTG5 b ARG E LGyl
pi peridine, firp@taglie)BArC-Bel, 19-KkRioltinziE Beyi A1 Whulyls@s barubed. | | Atk
ammonia can be used. The elimnation reaction by using the above acid
treat ment i sprmnwdoglm_pasvﬁéﬂnidazale of histidene tfor exafnp2@Tos4danethoxy28,6<i d
:)Lgﬁgr?n: hi Oé}%plge(sghy?ltbfelngér?egt or?ylz,iql)dN%, %2%1&3%%}(%%%%1%1?%&%%? %toc,s’llj‘fthagg F?J{rll(l)csOI ’
can be used.
15 As the activated carboxyl= groups of starting materials, for example,
corresponding acid anhydrides, azides and activated esters (esters of alcohol
(for example, pentachlorophenol, 2,4,5-trichlorophenol, 2,4-dinitrophenol,
cyanomethylalcohol, paranitrophenol, HONB, N-hydroxysuccimide, N-
hydroxyphthalimide and HOBt)) can be used. As the activated amino groups
20  of starting materials, for example, corresponding phosphoric amides can be
used. As a method for removing (elimination) 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 June 2006 12 netacresol, paracresol, dinethylsulfide, 1,4-butandithiol or
1,2-ethandithiol. The 2,4-dinitrophenyl group used as an i m dazol e
protection group of histidine is renoved by thiophenol treatn®ntunePqes
formyl group used as an indole protection group of tryptophan is renoved
by acid treatment in the presence 5 of tjhe above 1, 2-ethanedithiol,
1,4-butanedithiol or the like, and further it can be renoved by al kal
treatment with a diluted sodi um hydroxi de solution, diluted ammonia or
the like. The protection of functional groups that should not participate

in the rea%bmr@éol,sgafatc&@mnahﬁéé@nsﬁﬂﬁa& 1 R REABABI R b9 OUhan dithiol.

elimnation of the 10 protected groups, activation of the functional group
that parti ciPlae 8 4-dinitrepheadigronporsetlas aniikedazale peoteutivalgrbyp sthiztidede f r om

wel | - known groups and ans. t he other pethods for obtaining am des of
proteins, fdf %‘Pﬁﬂ%eby @?‘Ppile-’l@grtﬁ?ﬁmerﬁr otipe doruyt gaRyP argdgrvap Wdoke

the desi & ed DR et by Bl el doid e i, B BEERACK hat
the protgct e HeWave T 3-Bah 4 cadHifo 1,495%&&&1% hh & ﬁhﬁke%naggn{m%g&% g?ﬁhoxyl

chain is elimnated and a protein that protected group

group at theeCremdved hyhalkpdipticdenne withduddtited aodivnh ehjalyokiqeepélugienar e
condensed in_a mxture solution_as described above. The particular of the
condensat i orfibegdiammmenigoribatiksred i n the above. 20 The protect ed

rotein obtaiggd by the co nsati on i s purjifie l,I protected roups are
Iroem)ved by thfﬁ?oﬁ%teﬁﬁ? o‘g,dgérh‘gmg}agd%m 5t %ﬁqﬁﬂengtopé‘?ﬂ@@?‘te %ﬂeﬁg‘? ude
roteinis Ll abSh m%ntqj ) £ ' , 10 . f rucd Lons
gre | yophi | %ggﬁgﬁg)f% des %’elﬁt am de o Htl%?g%t%gﬁgg cgn’ge 0 tagllohegg ldi){'Ior
obt ai ni N9 egiretectod grbapfr AdtBiation of tlex FptttonaA gréap bibvay! pAtRUPReOh A

carboxy-end am no acids are condensed with desired alcohols to obtain am no
aci d est er s, reahBorgirethe lika ¢areheeshitabliyhselacted fxoindeslldindwme groapeiand and

AR SO RO R I R 0
synt hesi zi n%e&t-E%x?f é%uﬁ%f id%Qb&Bre e%ﬁgér%hﬂ Qhaihb' Seid is protected by
amidation, a peptide chair. (protein) is elongated to the desired chain length at
15  the side of the amino chain, a protein that the protected group of the «-amino
group at the N-end of the peptide chain is eliminated and a protein that the
protected group of the carboxyl group at the C-end of the peptide are produced,
and the both peptide are condensed in a mixture solution as described above.
The particular of the condensation reaction is as mentioned in the above.
20 The protected protein obtained by the condensation is purified, all protected
groups are removed by the above method, and crude protein can be obtained.
The crude protein is purified by using a known purification means, main
fructions are lyophilized and an desired amide of the protein can be obtained.
For obtaining esters of the protein, for example, « -carboxyl groups of
25 carboxy-end amino acids are condensed with desired alcohols to obtain amino
acid esters, the esters arz treated as shown in amides of the protein, and
desired esters of the protein can be obtained.
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




5 June 2006 13 invention with a . suitable peptidase. As the nethod for
synthesi zing the peptide, for exanple, a solid-phase synthesis mathod or

| i qui d-phase synthesis method can be used. Nanely, a partial Pelyne@80&bl e
to constitute the partial peptide of this invention or an amno acid is
condensed with the 5 remaining parts, when the product has a protected
group, the protected group is elininated3 and the desired peptide can be
produced. As wel | -known condensation nmethods and the elimnation of the
protected groups, for exanple, the follow ng nmethods are exenplified.

M Bodanszky and M A Ondetti,, g ptide.Synthesis, Interscience Publishers,
New York (1988Yentiqn SEEh b quitabiegreniadase. vhe thepmethod foraaamhesipings the New
York (1965); ug toal .ok n nd. Exper, nent s .of .Pepti de
aynthesis, VBruade F BB, 8 bR R B R S e s

Bi ocheni cal sfiiassisTanithod et hRSused. ChEFh kT % i ;
Har uaki Yaji ngﬂ supervi sed, Conti nued Devgl?jgpn%ﬁtp%?e%dﬂ?c%b}%yé%ﬁz@
Pepti de Synt Heepartiabpeptidk afiehiSHovention\or em thenpeatd ivoondaustdeith the
parti al ptide of. this, i an be purified by usual purification

met hods, pfor r%@g}ﬁ}pg,paggq,\ysg}\%nt{tl@(g]rp et bgs agiretactedhgianw, thopratected group

h t -] B QU ) hy. .. tal i zatg d thei
consi nat Lon et S0 PAF SR APe Al 5 KE nBaadBid The "above. met hods, i
can be changedAk Rédl-Bns®ht@BUnSAidn MetRodONA B2, éﬁ%ﬂﬁﬁo@roﬁtﬁg 'o@rgl:ltea}{

met hod. When a salt of the partil peptide 1s obtained, can be changed

into a rel eageaiymsyfipoexadnyle, thecfolivwirg swkhodyar dsaonylifiee M BbdahsAlyeand
simlar net hﬁ' As the DNA coding the protein of _this invention, any
conpounds t hit-A0Bdetl, E%ﬁ%&éngwm thescatnoeePublisheyse Newr Joudi §1946)1 hi s

| or ary, 1 neSERRRAERERA ke FRA PR A it fdesiotuiesd e vors caed) Folawo

shove, oot oORERY ol Ptk wiads ks ameal] s PSSP

%LA bg(r:t erio p?raggi(ilgg&as (H &hu kS Wafimaphagam Shafgkit NSakaliBard/s Heckntiehr!
Experiment Lectures 1, Chemistry of Proteins IV, 205 (1977); Haruaki Yajima
supervised, Continued Develqpment of Medicines, Vol.14, Peptide Synthesis,

15 Hirokawa Shoten. After the reaction, further, the partial peptide of this
invention can be purified by usual purification methods, for example, solvent
extraction, distillation, column chromatography, liquid chromatography,
recrystalization and their combination. When the partial peptide is obtained
by the above methods, it can be changed into a suitable salt by a known

20  method or the similar method. When a salt of the partil peptide is obtained,
it can be changed into a released compound or the other salt by a known
method or the similar methed.

As the DNA coding the protein of this invention, any compounds that a base
sequence coding 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 derive(i 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



5 June 2006 14 prepred fromthe above cells or tissues, it can be directly
anplified by Reverse Transcriptase Pol ynerase Chain Reaction (called as a
RT-PCR nethod hereinafter) . As the DNA coding the protein of &dhing 2006

i nvention, any one of the followi ng DNAs can be exenplified: for exanple,
a DNA containing a base 5 sequence reprels‘{ent ed by SEQ ID No.2, or a DNA
whi ch has a base sequence hybridizing with a base sequence represented by
SEQ I D No. 2 under highstringent conditions and codes the protein having
substantially the sane activity as the protein of this invention (for
exanple, cit | Fd t ' '

protein havié]ggeﬁ?%gﬁg% {r;ll}/)é %%?\ae d:e?Lﬂ(E)S dsig:quﬁggggg¥%’g?§§§‘§‘?§§’%@@§%&%%&i‘? ,

t he DNA haviTgnsheptmse Pshouerse Chapr Bentied QyaltEd 4D NRT-PCGRNmiehated.
As the DNA coding th? partjal peptide of this invention, any one of DNAs
cont ai ni ng tHEeEREtE) hass the AN Acediagdheprotan phthisinveeeondanppne bf the

' ti be. TAEUrt her. ) DNA. |i.br , the 15
above- mont | AABAVER AP pbatt R RRE titiekrulite TS Whiveited batioa

CDNA | i brary, | I [ a1 1 ed.
e, R MR Am AN SRS NipAER, « AV OIS Sy DALl

one of the Hyliridivinyg vitls acbasdesequents irepestental BxBMQe IDa NNPhavies a
partial sequence of DNA having a base sequence represented by SEQ I D No. 2,

or a 20 DNA highswingeniroonditiensqaiedt eedestthemxotain having substhatiellydhesare:
hybri di zi n i th a pase se e represented b EQ.J D No. 2 under

hiyghlst Lf?\gg[ﬂcvgvé il %ﬂ@%ﬁg‘g&g@&@w@ﬂg%;&%(ﬁxﬁﬁwj&% t@’ﬁﬁls%%ﬁ’ﬁyii ly the
sane activi r i 3
cetivity) s EAEhdenBolificl & el ONANENS Qhiohdh SXARE fhe ShiG R
this i nuent i iuerde PEpilented by SEQEDL Nde 1{ fies DNAHLAing ithe BB e0RFEEARS | ON

of the cloning and expression of the DNA coding these protein and the
| i ke, case bepresented hgsSFEQAPINei Zcambetused] i ke is shorten as the protein

of this invention) ing a _synthesized DNA priper having the partial
base sequenceAc?ftri’teh@I\gi 6?‘%?‘_5 the Pﬁﬂm"i Beptidataf his mvwoanﬁpyfwoﬁi?l%&nom
PCR met hod, c%htéﬂ%%ecoambgegase sequence coding the partial peptide of this

invention can be used. Further. a genome DNA, a genome DNA library, the

15 above-mentioned cDNA derived from cells and tissues, the above-mentioned

c¢DNA 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 DNAhaving a partial

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

20 DNA having 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



5 June 2006 15 in a suitable vector is selected by hybridization with a DNA
fraction or a synthesized DNA that codes a part or all region of the
protein of this invention. The hybridization method can be co®duweedody
the description of, for exanple, Mol ecular Coning, 2nd, J. Sanbrook et
al., Cold Spring Harbor Lab. Press 5 (19??). When a commertially avail able
liblary is used, it can be conducted by he net hod described in an
attached explanation. In the change of DNAbase sequences, using a known
kit such as MutanTM G (produced by Takara Shuzou Co.) , MutanTM K
(produced byinlakhidalleUidoiCns belebted By HytfididatiGR %rg APINEXE IR0y £
Kunkel nethod, well-known nethods or sim’lar 10 nethods can be conducted.
The DNA codi sipthesizeddNArthaecalesapdre oualldregion oftthieproin btk gesdnitive. Wi t h
a restrictiog%gﬂf ne,.as. desired, or by addition of a |inker. The DNA may
have ATG GT zation methed ean be condustad ibsithe desernaen ofi forsexasmlesi de

d TAA T | 1 ] i d he_3' d sid

The 1 ans! o Mottt Modne! 355 A SRR A R SR Blarhor 1ok Flestion
3 ' I . . : :

can be adyed(ingoysi Whed é%ﬁﬁ%ﬁaﬂ%&ﬁﬂ%&#ﬁ?@rﬁ%@é g,cayg?e &ﬁ%@%ﬁgbgﬁby

vector of the protein of this invehtion ca r—examnp

means (i) thtlie awthieddesedibbidn sncattached explomtifie DNXheadiange bPBDNABREI N
of this invention, and (ii) that the DNA fraction is bonded to the

downst r eam o$eqURRCRS,oRBRET 2 ilnaw Uit smich ax driutan Y- Getnroducab bis Takara
tor, | i d ' f heri ¢hi l 22, BR325,

boci2, " poctaSBrepERsD) ; e Gapfuedt Y chaie Shiae 2oy (0 e lsueh as

L0, PTPoGabpRE il S 3T KLRYED xASRE 1N Bt )meniRE & LippAACE

derived fromy acteri ophage such as an “animal “virus such

as a reti® vinetbodscaobe cotiducted usThe TBAAWoing A Whned Proteih ickf belbsedMs i |,
pXT1l, pRc/CW, pRc/ RSV or pcDNAI/Neo can be used. As the pronoter used in

t hi s i nventiins, enby digestingrwithua redrietiborenzymehas tlesisedt] orrby additienpfessi on
of genes can,.be used. exanpl e, n animal cells are used as the host,
a SR a pr on&lﬁﬁ?n S@ﬂ'@* Eﬁ$%%¥%@em&HIC%FG TR TG s treamsladnap. pridiagioar or
HSV-TK pr omof &1 s CaA e 5 4Bl de! i TA'AQ FARSE TAG as a translation termination

codon at the 3'end side. The translation initiation codon and the translation

15 termination codon can be added by using a suitable synthetic DNA adapter.
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 (i) 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, pRc/CMYV, 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



5 June 2006 16 pronoters, the CW (cytonegal ovirus) pronoter, SR a pronoter
can be preferably used. Wien the host is an Echerichia famly fungus, a
trp pronoter, |lac pronoter, recA pronoter, PL pronoter, |pp prolweedidr T7
pronoter is preferred. Wien the host is a Bacillus famly fungus, a SPOL 5
promoter, SPO2 promoter or penP pronoter,is preferred. Wen the host is
yeast, a PHO5 pronoter, PG pronoter, Gﬁﬁ pronoter or ADH pronoter is
preferred. Wien the host is an insect cell, a polyhedrin pronoter, P10
pronoter or the like preferred. As the expression vectors other than the

above vect or prorhbtedts the ACMAE (cPfotmechlog Al ﬂ){/gngtgtgi‘,” S Bza:}?xg)énqg\%s ehegh! on

mar ker, SV40 replication origin (occationa reviate ori
her ei naf t er) prafexdidy | usesl. caWlizm ubechostsis the Eepbaiehiz0 famlik Gingfdra t

exanpl e, a di hydro fflic acid reduction enzyne (occationally abbreviated
as dbfr her eP’H}é’P?té’i”’) %eﬁéomﬁﬁqrhm&arememéﬂr PO dpp pronaoter airl TV n
| st l.onal | revihated as Anpr .15 hereinafter), a
neomyci n r eof SEAEE I8 aBRTRd HRR I Bistia f drisilss teay omere) hatral)
(418 resisst | j 2 e i £igd. .
Part i cul o |y e O ol U B itter 18t " Wbieh 85 hostiiag

Chi nese hanmsyeastcalPHOSepmmotee, BGENprongstes, GAPRIcRE6Yer ©2! ADIL BFoRbter is
sel ected by a nediumnot containing thymdine. If necessary, further, a

signal 20 seepeiereds | Whent e hoshastan insedtiedll o I odyltedsiinlesronioteljeP10
protein of this invenﬁi n. Wien the host is an Echerichia famly fungus, a
PhoA si gnal PXRRIEROLE bﬁ‘%ﬁ@'ﬁ Z¥%dsequence or the like can be used. Wen

e 102, 12,7 AR Lyl et 5 H RS ek AERIEL SR
yeast, NFc@tsin_g'ﬂgl adb GOHIRREES,a AselbdidnS i@BRerS € GVRINC CrephicalHon %'h%ﬁ?'
sequence or the |ike can be used. Wen the host is an animal cell, an
i nsul i n si gn@ccaitanadhcabbraviated ast SVEA@om heséigafter)ser tentike @m Batisb@dys
nmol ecul ar signal sequence or the |ike_ can_be used. Using a vector
cont ai ni ng t COR i TGS HOE divanler agdibyidge dokic cacidhreductipanenzyme a
transtormant Can; DETR QPbEERated as dhfr hereinafter) gene (methotrxate (MTX)
resistance), an ampicillin resistance gene (occationally abbreviated as Ampr
15  hereinafter), a neomycin resistance gene (occationally abbreviated as Neor
hereinafter) (G418 resistance and kanamycin resistance gene can be
exemplified. Particularly, when the dhfr gene is used as a selection marker
by using Chinese hamster cells defective a dhfr gene, combinant cells can be
selected by a medium not containing thymidine. If necessary, further, a signal
20 sequence fitted to the host is added to N end sides of the protein of this
mvention. When the host is-an Echerichia family fungus, a PhoA signal
sequence, OmpA signal sequence or the like can be used. When the host is a
Bacillus family fungus, an «-amylase signal sequence, a subtilicin signal
sequence or the like can be used. When the host is yeast, an MF « signal
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.



5 June 2006 17 As the host, for exanple, an Genus Echerichia, a Genus
Baci | lus, yeast, insect cells, insects, animal cells or the |like can be
used. As an enbodi nent of Genus Echerichia, for exanple, EschérduwriZQ0€ol i
K12, DH1, DH5 a (Proc. Natl. Acad. Sci. USA, Vol.60, 160(1968)) , JML03
(Nucl eic Acids Research, 5 Vol.9, 309(1981)) , JA221 (Journal of Mol ecul ar
Bi ol ogy, Vol.120, 517(1978)) , HB 101 (Journal of WMol ecul ar

Bi ol ogy, Vol . 41, 459(1969)) ,C600 (Cenetics, Vol.39, 440(1954)) or the like
can be used. As Genus Bacillus, for exanple, Bacillus subtilis M114

(Gene, Vol. 24, A2%hé 1988)for 2&niile( adoGenal BéherBilos e Gaidsy Ba¥dlusdPeast,
87(1984)) or the like can be used. As the yeast, for 10 exanpl e,

Sacchar onycetnseet esllss ingecipapimapeells ontigy like ganieDasdd. 20Ban thbodiment
Schi zosacchar ces nbe ,NCYC1913 CY(2036, .Ri chj. a ri KM71._or the
li ke can be BQ%P%@“?W@-’%@E e%@‘f”lpil‘?’ Eﬁ&)eﬂgﬁﬂc@}f kﬁeﬁﬁﬁﬁemé}%s&%oc-
AcNPV, Spodo r gt a ; , r'A f

m di nt es!tO i neNt(%‘%I' '?'A?clac B%*’@S%’ ‘ﬁ’?‘;?r 1§I§ﬂ(%§8g \’/eﬁ&%ﬁ) %gw@%gr‘%cé(g%%%#c{lhe

egg of Trj ch¥pl.9is809(1981)F ¢UhAe2defJoted al sfMioMikst Bidldpya Vel £2E 51661978)) |
derived from Estignena acrea or the |like can be used. Wien the virus is
Br\PV, BonmbyXBidli (Sbwaldl sof Meleadat Biclogyidl.411; KBICI6ME ,06084d. (Bendtivs, Sf

cells, for e e l1s (ALCC CRL1711) ., .Sf21 cells (Vaughn, J.L. et
al., In WV vo@%’ %ﬁ%ﬁé?l@?‘%&gf&% ¢ ueed cAn ‘%‘3“’&55 6?’-5212’6’ g&‘ 9¥qaaple,

i nsects, for @mgj LV [ r an ( t- al

Nat ure, Vol B%? , 5%5?%@55@.1?%5%t%égg;n%n%?@’cé%%g%‘g’r exa |§$T°‘Hb‘¥?%e9f cel |
COs- 7, Ver o, Bidvhegfistritavel 95, 88t198@ 00k bR Bk Aa@dbasus@dCHQ a8 Veast, for
hereinafter), dhfr gene defective chai nese hanstercell CHO (abbreviated as
a CHQ(dHF r - xaxeple, Baceiarafyees ceravidae AH22, IAH22R UNA’K M2 DKDesR 208l ona
25 cells, rat G43, human FL cells or, the |ike can be used. Moreover,

several ki nd3 érchizospeshapemieesc giomshe NE YGdHH8) eNCOYGR036¢ dPickia pastoris
mesangi um coRi8 T Ba el RE BESRRE “Sic h col |5, opi theltum cellsr

minol ogi cal Sel e rer Siamrs, rmeonanss B ey & 4RET, Spodoptera

frugiperda cell; Sf cells, MG1 cells derived from midintestine of Trichoplusia

15 ni, High Five TM cells derived from the egg of Trichoplusia ni, cells derived

from Mamestra brassicae, cells derived from Estigmena acrea or the like can

be used. When the virus is BmNPV, Bombyx mori N cells; BmN cells or the

like can be used. As the Sf cells, for example, Sf9 cells (ATCC CRL1711) , Sf21

cells (Vaughn, J.L. et al., In Vivo, 13, 213-217(1977)) or the like can be used.

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 defeétive chainese hamstercell CHO (abbreviated as a

CHO(dhfr-) cell hereinafter), mouse L cells, mouse AtT-20, mouse myeloma

25  cells, rat VGI-IB, 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$ 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,



5 June 2006 18 natural killer cells, mast cells, neutrophils, basophils,
eosi nophils, nonocytes), negakaryocytes, synovial cells, cartilages, bone
cells, osteoblasts, osteclasts, mammary grand cells, hepatic &elung 2006
interstitial cells, or precursor cells, stem cells or cancer cells of
these cells can be used. For the transfotfmation of 5 Genus Echerichia, for
exanple, it can be conducted by the nethod described in Proc. Natl. Acad.
Sci. USA, Vol.69, 2110(1972), Cene, Vol. 17, 107(1982) or the like. For
the transformation of Genus Bacillus, for exanple, it can be conducted by
the method deserab&dlenrells east sellg neatnephils aserhds, eogirophibg monboytes),

111(1979) or_the,like. For the. transforpation, of st, .fgr, exa e, Lt can
be conduct edm&ga%{ﬁg%&t%so (fyalgglcaﬁ i% qaﬁ%eﬁohgn? ﬁg@ﬁz%&gﬁﬁé’ \gge.daf@ﬁ ,

182 -187( 198b)mmBoG t : S y@&r VAT

i ke. For the t?ggg%g?#ngt%egﬁf%?ﬂ?%fgégs’ cel ssj&égérl (ijeglgéé?ﬁ%(g%rg@eﬁgin%ltsg&llt
can be conducdlkdor egntée calid fdhdses celideth be Wicd. TEELN the dyan ormZtidh (cF988)

or the like. 15 For the transformation of animal cells, for exanple, it can
be condud edGspustieherparadiogeremmedticande songwgterb by ithg methng dessribeflune

8, New Cell . eggineerin £i t oGl ~2Q87(1 ) 4+ P ' d by
Shuj unsha, ]&hgg({ﬁ ?*gﬁ%ggca%gl%l @%3’ 4@%%%1%9(1.296@1 ﬁ@ th aab%v@@?%c%,
transf or mant g,o 15001 ch are transformed w th expression vectors containing
DNA coding the 20 protein, can be obtained. Wen the transformants that the

hosts are GenuBor fiehirainefore atiorCef\GenkaBaclllis, foreeithpll efcardbbicanilaetagdi um
is suitable as the nmediumused in . the culture. In the nedium carbon

sour ces, nitbpgtre methadeglescribedain Moleaulane & i IGenexpl chereticsne¥elssH8y f or
t he grow ng t trgnsf.or ts.., are contained. As the carbgpn sources,
f or exa\sﬂd?e, ?I;‘Qgg@e?r%?figﬁrfﬁ%?h%}]a%ﬁ%éméwp ,Y%&Eéjﬁ%ﬁa@p?w&cw & can
be exenplifi ILr f ' ani ani c
mat eri al s sug %@e%mtr]ﬁ%u%e?gﬁg,é&%b% raa el\él?f}%:o?réﬁﬁgiglgze%b]ﬂ ?d&%br%fp@gt g%g,
casei n, meat -exg#891), PrearNadk asad pOéaUs £\l F6t 1909(19718) lok KBe ABke. b oWsed.

As the inorganic materials, for exanple, calciumchloride, nonosodium
phosphat e anthe transformation of insect cells or insects, for example, it can be conducted
by the method described in Bio/Technology, 6, 47-55(1988) or the like.

15 For the transformation of animal cells, for example, it can be conducted by
the method described in Cell Engineering, separate volume 8, New Cell
engineering Experiment protocol, 263-267(1995), published by Shujunsha,
and Virology, Vol. 52, 456 (1973) . Using the above methods, transformants,
which are transformed with expression vectors containing DNA coding the

20 protein, can be obtained. When the transformants that the hosts are Genus
Echerichia or Genus Bacillus are cultured, a liquid medium is suitable as the
medium used in. the culture. In the medium, carbon sources, nitrogen
sources, inorganic and the like, which are necessary for the growing of the
transformants, are contained. As the carbon sources, for example, glucose,

25 dexitrin, soluble starch, succrose or the like can be exemplified. As the
nitrogen sources, for example, inorganic or organic materials such as
ammonium salts, nitrates, corn steep liquor, peptone, casein, meat extract,
bean cakes, potato extract and the like can be used. As the imorganic

materials, for example, calcium chloride, monosodium phosphate and



5 June 2006 19 magnesi um chl oride can be exenplified. Yeast extract,

vitam nes, growh- stinmulating materials or the |ike can be added. About pH
5-8 of the nedium is preferrably used. As the nedium for cult@Jung2686us
Escherichia, for exanple, a M@ nedium 5 containing glucose and casan no
acid (MIller, Journal of Experiments in yblecular Genetics, 431-433, Cold
Spring Harbor Laboratory, New York 1972) is preferred. |If necessary, for
efficient action of the pronoter, for exanple, an agent such as
3,8-indolyl acrylic acid can be added. Wien the host is Genus Escherichia,
the cul ture ingsagiastlhychiandslah Gt akerdpifBBe’ FbaétCokPa@l vﬁ%eé%@%@hf or
about 3 -24 hours, if necessary, aeration or stirring can be added. Wen
the host is Bhswlatingaaterials anthe likhean bletadded. s AlwubplHy5-SoxfrtHachedivat a
tenperature of ahout 30- -40C for about 6 -24 hous, if necessary, aeration
or stirring caPrHerablwedmen the transfomant that the host is yeast is

cultured, as t i f r-khal der  m nj mal di um
(Bostian, K. L.e tg?g%elﬂ r%lcf.ai Rﬁﬁ?ﬁ%&s g’%fﬁéj & fs%f}.wffpiﬁ’ a&\ggeg?‘i‘ggﬁﬁ) or
a SD nedi 5m ¢oftadhitcNglulofYnadSaiiamdindChed (BElEL! Jodenal of Sxithrim eltisOf
Nat|. Acad. Sci. USA, Vol.81, 5330(1984)) can be exenplified. About pH 5-8
of the medi uiMolscydaef@enatidsy 48edi33, Theld Srnimge HasbarsLabbratoondiewetost a

t enperature of aS)o,ut 20"-35C for about 24-72 20 hours, if necessary,
aeration or 407 ilﬁgpf@g‘#r atoracesonweh foneficenh actionash tha arometethder i s

an insect cell oryan_insecgt is cuLtyure s the diu e' | nsect
vdi i (& acgrablé ARt mich SU81 A uES e 4t i B B Tk

addi ng an adgi,t4 | poRhid 9 ks ' pH
O 09401 1 oSt Aadiud PEBRAAAE Rt BARAYEO IR LA RR afd Kinp it
conduct eti0 at oft abeupabeatdd°€ fof aboayt 32724 honrabiduiecddsaby, dearation for stoaagsary,
aeration or stirring can be added. Wen the transformant that the host is

an ani mal cekhn bgsadded. ni¥hemthe bostoisabipidus famBw firogl, dhe cobnraisnisaplbout
o R kW Fae? 6 S

necessary, aeration or stirring can be added.

When the transfomant that the host is yeast is cultured, as the medium, for

15  example, a Burkholder minimal medium (Bostian, K.L.et al., Proc. Natl. Acad.
Sci. USA, Vol.77, 4505(1980)) or a SD medium containing 0.5% casamino acid
(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, Vo0l.122, 501(1952)),

a DMEM medium {Virology, Vol.8, 396(1959)) , an RPMI 1640 medium (The




5 June 2006 20 Jounal of the American Medical Association, Vol.199,
519(1967)) , a 199 nedium (Proceeding of the Society for the Biological
Medi cine, Vol.73,1(1950)) or the |like can be used. About pH 658upe 200e
mediumis preferrably used. The culture is usually conducted at a
tenperature of about 5 307-40C for aboutygl5 -60 hours, if necessary,
aeration or stirring can be added. As descrived in the above, the protein
of this invention can be produced out of the cells of the transfornmants.
For separation and purification of the protein of theis invention, for

exanpl e, thgotehl ofithe ABideds FRAIGE AMderRlon, UsdooVE iy T oLeigg of
this 10 invention is extracted fromthe cultured fungi or cells, after the
cul ture, thenfaghgin oPrekeedingr eoft othectSudidsy afowel thek nBislogiethoMedidsrended

in a suitabl ff nd dest.royed by ultrasqund, Jlysozy and/ or .
freze-thaw ngvob?él'tlﬁgqq)iéﬂ &!th?,e Q%Bér%ﬁf@ e %%tléﬂ 61%9?@%@@@*@%&& ein
i s obtained 154 ti i t 0N, rat ei n, denat ur ant, such as
3 oPtarned BeREnAy LUAR! | PR, Sitoufd HTALIGNon RIS 1 SERRLICANY USH
tritonX- I0TRhe4D Oefor Ot es~g0 héersh4f fn‘é&es_sa}%%ﬂaﬁ%np&okﬁkﬁngscaieﬁ% eted
in the mediumliquid, after the culture is finished, the fungl or cells
and super nat adtledr eAsegescaived hy the widvek thenproteinhofl, thindntdieti lipannbé ant

is collected. Such obtained |ture supernatant or the protein contained
in the extrabredoedpwtet eﬁﬁclrﬁ ‘ffifi\@ tpgnsiormgantsabi nat i on of wel | - known

ti i ' t hods. T L1 - . t] d
pur 111 cat 1 on neehsaraed AaTEhUR o MR prien ol BT ER RoBs mampe,
rificat AR Fet .
et hod Usi ng A e e B e e oL LRl e, pREfIPRY B,

and SDS-1b| yacvepitiom teexgehcted dedrm dbbaidiirsd dungher kilke, afeer2fhen@ilfio?, ¥eé ng a
difference of the charge such as ion exchange chromatography, a nethod

using a di f f Bmegicw esflshgugrasPleotsiddoys achelkdknhyar wstlond, ssuspemderhim graptaple a
Using a di 17EROR @Gk AT BB SRt dus el e op e thr G pods i d
chromat ogr aphyen 2 HELAIAY e4ehd3be Bl fidd S'1HE $Eoin is obtained by centrifugation or
filtration. A protein denaturant such as urea or guanidine hydrochloride, or
15  a surface-active agent such as tritonX-100TM can be contained in the buffer.
When the protein is secreted in the medium liquid, after the culture is
finished, the fungi or cells and supernatant are separated by a well-known
method, and the supernatant is collected. @ Such obtained -culture
supernatant 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 asion exchange chromatography,
a method using a difference of hydrophobic such as hydrophobic
chromatography, a method wusing 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



5 June 2006 21 isoelectric points such as isoelectrcophoresis can be used.
When such a protein is obtained in the formof free, it can be converted
into a salt by a well-known nmethod or a sinmilar nmethod. On thé naedOBand,
when the protein is obtained in the formof a salt, it can be converted
into a5 free formor the other salt byng1mell-knomn met hod or a simlar
met hod. The protein produced by a reconbinant may be further reacted with
a suitable protein nodification enzynme before or after purifying the
protein to optionally nodify or partially renove the pol ypeptide. As the

protein modi {d,eRckAR pofifté ¥ a%ggol?f@&@fmﬁﬁaﬁets{syg%g%ggg ot rypsin,

ar gi nyl endopepti dase, protern | nase, yCco the Ii ke may be

used. The actiWhenssuwh $pedtedbisaibigthedihaheifbrfoftiiles 11!6%951%& e?fed%_glc& S
t hereof nmay be determ ned by a bond experinent with'a |Iabeled |I'igand and

enzyme i mun8asdhybyusi welldnepac inféthod st & xinhylaor miekleod.i Ken thbeothst haadi es

for the proteipn he rtial .peptide qor fhe salts_of this 15 invention,

may be a pol V@I‘%‘nﬂ?e B&%P%W@PBW@H&MF% asally iopar bagonyared itfata t he

ant i bodi C [ [ i rtial peptide.and the sglts.

The anti ﬁ)di gs%efor ?jr%etﬁgrotc#%l %l%ﬁgnvg%]‘trb??‘g peﬁ?’i‘%‘gog? Syﬁgagg}ettgo%f%hﬁ s

invention (protefie piroducad Pg adesondtizh i nfly BBifuPAtreRactdeRfnPs YkiaBAnd
may be

the like may be abbreviated as the protein of this invention

produced by D¥iteip mydidGijmotnrymabefbteonafteypnrifyich gtth eprogiih t& optenally
production nethod of antjbodies or anti-serum Production of a nonoclonal
anti body (a) ut iR tigtly ceamave thegplppentide. anfs bbey pprteidu s adificatitine

protein of thi Lnyention {s .adm.ni stered to.a war.m.bl qdded. ani mal at a
posi tion, V\hlg%%tgg’n O%ZEX%IEB ’JEY%%%“afS%fWIHBgWPS’;P’tW PRANTUESHNPIaLEIN
itself org a Eaydsee idagd AE ¥l L0 a . 1

ffoct of anty gy Eacogaast oh L YA SRS D o SRR GGl

i nconpl et e Fpedadi ofaidjis\iantntiey dresaldsithesddr Bty béN@eREMIAHIS byah i Kyhd S
usual 'y conducted once for each 2 *- 6 weeks, and total is 2 "-10 tines.
The war m bl o¥ReImankaith grlabeled liganghand engpmecipemunoassay using a specific

antibody or the like.
The antibodies for the perein, the partial peptide or the salts of this
15 invention, may be a polyclonal antibody or monoclonal antibody on condition
that the antibodies can recognize the protein, the partial peptide and the salts.
The antibodies for the protein, the partial peptide or the salts of this invention
(@in the following description of antibodies, these protein and the like may be
abbreviated as the protein of this invention) may be produced by using the
20  protein as the antigen and by a well-known production method of antibodies
or anti-serum. |
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,



5 June 2006 22 rabbits, dogs, guinea pigs, mce, rats, sheep, goats,
chickens and the like, preferably mce and rats. At the production of
cells for producing a nonoclonal antibody, the warm bl ooded afilvap 2006

i mmuni zed with an antigen, for exanple, mce are used. A nouse

recogni zabl e an anti body value is 5 selegfed fromthe mce, the spleen or
the lynph is collected after 2-5 days of the final inmunization, and the
cell s of nonocl onal antibody production contained in the spleen or the

| ynph are fused with nyeloma cells of the sane kind or different kind of

animl s to prajitse doghy BubtepidHimPbodie! Rledy, FRNACBRRENSNIPRAMY 1uThe
anti body value in_the antiserum may be 10 deternined, for exanple, by a
net hod t hat Bieéerahly swicemans masst edtwilieh odueiidrer ofmeslis ofoe dprahedigd a

protein, and_ the.actjvity of the |abel ed agent bound to the_antibody is
measur ed. Th@opﬁgl%ﬂi 8{3@%8&3” eﬁﬁ?’ﬁg’lﬁ‘g}?gﬁwwlammﬁbemm@%h as
a met hod of d st.el tur 495 1975)).. .. t he, fusi on
pronot i on agfesg{]%}%%ﬁlé’exlgdné& %,Pé glgﬁ}?/l':t %yﬁieorllléggﬁe%%fna i3 ?%Ei)b‘)‘?ﬁgdysé(ﬁbéﬁ % rus

or the |iske,sebectbe firhh YhPEECERSh S8 E: tSTyilSh 1 8)RFRe XaET
nyl oma cel l es of warm bl ooded ani?roal s such "as NS-1, PSU%%ﬂgE lomag‘iwﬁ

and. AP- 1, pridieefiabl yinRBUbizdionhearek ¢hp| dellisedf mokvelquaéf aiabddy Frb@ueiod he
nunber of the anti ngy production cells (spleen cells) to the nunber of
myel oma cel 190tangAanthe spleemarihedymphare fnesbwith pyelon PEdl0oheEG6000)

I s added in 4 C rati.on of around 107-80% and .Jincubation_is
conduct ed atlggatéxprrpla%&%{eﬁl?ebgp %%a% S tﬁrE’Fe@raﬁBIay%Q’gm-d@?@ & producing a

m nut es, andnmegbdl | ff mglentk: r S ' of a
hybri doma of mndogxﬁ%iflaaﬁi%}?lﬂygodgﬁgr %%Eé?%n?&?gg?a:tﬂﬁi %@g%&%p&m%%'dsbecan

be used,10f ordedmempieel, fothexamples by amidthod that tlee auHesRah 38 reféteANPIhdoMa 25
culture is added to a solid _phase (such as a mcro plate).adsorbing a

protein antatbrmentiened jabrlediproten, cadrtheractiaity ofthababeledapeangbamd ton

o, LA e B W S Bl
:TDmrIggf)ng.Fu'a% P &é\%@ﬁ%ﬁ%ﬁoﬁs R RleEhdh ok ?(o%?&egnaq\/lﬂgtéir? (ﬂ?&tﬁ%&, i&f 495
(1975)). As the fusion promotion agent, for example, polyethylene glycol
15 (PEG), a Sendai virus or the like, preferably PEG may be used.
As the myeloma, for example, myloma celles of warm-blooded animals such
as NS-1, P3U1, SP2/0, AP-1 and AP-1, preferably P3U1 can be exemplified.
The preferabl ratio of the number of the antibody production cells (spleen
cells) to the number of myeloma cellsis around 1:1~20:1. PEG (preferably,
20 PEG1000-PEG6000) is added in the concentration of around 10~80%, and
incubation is conducted at a temperature of 20~40°C, preferably 30~37°C for
1 ~10 minutes, and cell fusion is efficiently performed. In screening of a
hybridoma of monoclonal antibody production, several kinds of methods can
be used, for example, there are a method that a supernatant of hyblidoma
25  culture is added to a solid phase (such as a micro plate) adsorbing a protein
antigen directly or with a carrier, and an anti-immunoglobulin antibody,
which is labeled with a radioactive material or an enzyme yeast, (when the
cells for using in cell fusion is a mouse, an anti-mouse immunoglobulin is

used) or a protein A is added so as to detect the monoclonal antibody bound to



5 June 2006 23 the solid phase; and a nethod that a supernatant of
hybl i doma culture is added to a solid phase adsorbing an

anti-i mmunogl obulin antibody or a protein A a protein |abelidguae 2006
radi oactive material or an enzyne yeast is added, and the nonocl onal

anti body bound to the solid phase is detected. The 5 selection of the
nonocl onal anti body may be conducted by:53knomn method or a simlar nethod
thereof. Usually, it nay be conducted by a nediumfor animal cells that
HAT (hypoxanthine, amno pterin, thymdine) is added. As the nmediumfor

sel ection an I I.RQ,..A i hat_.t he_hybl i doma .gan.. br eed be
used. As an g%(%ﬁpgﬁg,ﬂi%sﬁ?%ﬁdg%%%! n%tc%ﬁflg!xﬁr_f%t@ni ofgmy ot 8'1’@%%?%/
10- 20% bovi ngdfied 4s &SesdHA phaSd TadBehiny GANLAHINEuoglo R bV 6F US
serum (produced by Wako Junyaku Kougyou Co.) or a nedium not containing
serum for hybrétdond, cuptretedn (SFldd 3, radissniive Beityrkl ofen) enBymbe/dasess The

culture tenperatyre j§ usually 20-4Q' C. . preferably about 37 C. The
culture ti neaiige‘!lujsad’éiﬁ&? Jgoa%lgné aRiakedy hopmyl 89 thepnlifl nhagecis. depectedKBre The

| t C L0, % _Gar bon, dj oxi de., The ant. bpd
Cal e of The QetBHRL I CABINANEH BliBod Mayis Sl hE S I e b un
in th b 3| r i3 i '
ant i ser 3m°V?%5@%*:’i§”]§§ﬁ%ER§%%e“Wmoéﬁgﬁ%‘ﬁi’ %ﬁdﬁ?ﬂﬁéﬁgﬁaﬁﬁ & and
i ficationanim Hth atrbPAIE aanhine i t iy 19 Hd dedK NN
Prg{ Iho:jf:af Io?nexarrpl e, a ase&gr_g?%f%dr}\( and pﬁr????gti on rrg?ﬁggﬁ?ér . _
| munagl obl | S PRI o 4 Seer I olr e o, mued b pioblighrartam
nmet hod, a i spe ri recy pi fation_netho ro .M ,
gcézg pti onI ?ﬁﬁeeﬁg?gﬁwgﬁe t%ﬁdﬁl}meﬁplgf’ Ldoﬁﬂg%gﬁgﬁ@?mﬁo (PN e~| .
puri fi, cgltqjongge%'?hq;ggft hat onl ygg/% 1g)ntl %)i(;(%} fsgﬁgﬂl’ gcgg%rﬁ\?\% tﬁ g‘%{tgg’flﬁge?
absorbant suehi(#% baviastfegensdrundi(pediebi bypMge Jinpdlal Qidﬁg&o@r(}o.))b@taei n

G and the bond is released to obtain the antibody). (Production of the
pol ydonal anmiesiay) nPhecopdhipdhgnsdruantfobolybwfomhai sultnve (BFMr 16040 Nissui
produced by §e1}§7r£\6m00.) may be used. The culture temperature is usually 20~40°C,
preferably about 37°C. The culture time is uéua]ly 5 days~ 3 weeks,
15  preferably 1 week~ 2 Weeks.= The culture may be usually conductedin a 5%
carbon dioxide. The antibody value of the supernatant of hyblidoma culture
can be determined as shown in the above-mentioned method for measuring
the antibody value in the antiserum.
(b) Purification of the monoclonal antibody: The separation and purification of
20  the monoclonal antibody may be conducted by a known method, for example, a
separation and purification method for immunogloblins (such as a salting-out
method, an alcohol precipitation method, a isoélectric 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



5 June 2006 24 nethod or a simlar nmethod. As an exanple, using an

| mmunoani gen (protein antigen) itself or a conplex of the inmunoanti gen
and a carrier protein,.it inmmunizes to a warm bl ooded ani mal BJungi28g6t he
same nethod as in the above-nentioed nmethod for producing a nonocl onal

anti body, materials 5 containing the antjpody for the protein of this

i nvention are collected, and the antibody is separated and purified. As to
t he conpl ex of an inmunoantigen for imunizing a warm bl ooded animal and a
carrier protein, the kind of the <carrier protein and a m xture ratio of
the carrier fetlRoda ansithi®a QhefhdOr t ANt A8 digki h .body
can be effici gntly produced for %}%g hz;?){%nearﬁ1 f% imwﬁn?’%ié%n@%‘ ?#(%@I??%g%%rg

wi th the car(pretein Foxtigemgnigbadf drhe dvawplee cfethemimalbursntigenowhdea carrier
cydogl oblin, henpcyanin or, the like can be used for coupling wth the
hapten at a REIPER: TrEppgudzesiios, wagmrblooged ppiznalhipnyingibersamemeshad apf

hapten. In thesco | . and the carrie ever al, kinds. of
condensati o nil}latghee n‘%@‘}se ngﬁﬁglg g@l%’f‘%@gag& rro(agﬁlé’rgt asmcoéjﬁé??lﬁif ﬁﬁﬁbf’@ﬁ[’é}lﬁ de,
15 carbodj i néARailTBkhEah Ay ¥Br 88 BFoteid dMhR infeAtidnand Bldkthl 2Ry thay!
group can be used. The products fromthe condensation are admnistered to
the parts ofntibody id sqdedtahandpsridftdde s tortbduoenplbe ofinhi inodymoahtifiegn W t h
itself or a carrier or a diluent. To enhance the ability of antibody
product i on aforipEnupipngasvanniiaoded animaland mcammer Broatejnithatkind of the

i nconpl ete Freund's 20 adjuvant, na e m ni st ered., The adm nistration is
ij; ualrrFyT(r:]ond%%]@& pr8ﬁee.g afdéllrja\‘/ MWeéagp Ogai‘/%‘éé%&eréﬂ& }E%{]EQF are anIE)BHPm@I‘mt’lb

i mes. e | - ofl 99
preferably E oéégh%%etﬁ%rﬂ#gd%? oogggeaal%ﬁr?af [ m‘rutir‘?{ %gg@%(%(a?g%laa %vth:aiﬁ%l% hod.
The pol yii onahmaiiizdibBy closslibRingnwithethanddren UnFhs egehpld)ithe holind @usame

met hod described in the 25 above determ nation of the antibody value in the
anti serum Talbussipabavinercyckogliohiin, ibeneetyaom of thabke ohy deowsid fantcobplilyg can

b d db h h f ' i fi ' f
Mmunogl obi | WHsterh Hen A FREn L AbgHt QL1 SAOSREFLRADL ABAt o 1 he
| | . ' . L ) . )
g‘;pffa?”gep?%ﬁé%ﬁ% hiﬁget}{er EAl1RE; SPBRL PP BN AR NGRSO YinkdGe
condensation agents such as active ester agents containing glutaraldehyde,

15 carbodiimide, maleimid active ester, a thiol group and a dithiopyridyl group
can be used. The products from the condensation are administered to the
parts of warm-blooded animals able to produce the antibody, along with itself
or a carrier or a diluent. To enhancé the ability of antibody production at the
administration, a complete Freund's adjuvant or incomplete Freund's

20 adjuvant may be administered. The administration is usually conducted
once for every 2~ 6weeks, and total is about 3 ~10 times. The polyclonal
antibody can be collected from blood, ascites, preferably blood of the warm-
blooded animal immunize(i by the above method. The polyclonal antibody
value in the antiserum is determined by the same method described in the

25 above determination of the 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




5 June 2006 25 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 disease tissues (the extract contains all and Palunegz006
preferably partial extract), and particularly, for treating fixed cancer.
When the protein of this invention and 5.the like is used as the above
treating and preventing agents, it is us after it is purified to at

| east 90% preferably 95% or nore, nore preferably 98% or nore, and
further preferably 99% or nore. The inhibition activity of cancer cel

lif ti ] ' bS; . 4 ' t | ik b .
et or minott b o KAt photee DRUEs inDEERb SRt B4 S BBt

causing cel | adtizdtly, 56 tHat ehoi neatHInkpayd JEeE hed a@En@ BhNbdtRkctRt ARase
preferably by the nethod described in the after-nentioed experinents. As

the test conpisgnes (theoexteacdimonsaingepl iandspayials preferablp parfigbettdeact), and
conpounds, synthetjc, c ounds, .fernentati prqducts, cell extract, | ant
extract, ani Hﬂﬂﬁ eﬁ)ggf'er g%ﬁ%‘im pﬁaﬁ?at ObREN Ok RS AR Yendpn any
These conpou : . unds. The co unds .or
he sal {50 obtay NEgip aspes SOTHONRE fedhintaa p FRB R e, SR BB i of

this inventieqpaidiedtlocst Rst DO%, PIEFARENLISGSEr ARTRMBHS reff%fablf@%%’&e’
pepti des, proteins, non-peptide conmpounds, syntrhetlc conpgun S,

f er ment at i onnporedand furthet prefutabdy 99%pbaniorext ract, animal tissue extract

and 20 bl ood p,lr[‘ﬁsrr_a. .These c_orjr%ounds have an activity inhibiting the
cytotoxic act LRpt¥rhiitioneagiiateich cancenicelli prpdifenagionoef the protem of thie

inhibition agtliv] ncer celly proliferati of the,protein of this

i nvention or %Hﬁéeﬂ‘%%gi ﬂlé%?(%ecans ?tdgg%rllmtnﬁ &ﬁ;@%‘?ﬂ% metheds oF ACYEptorIyy ¢ o
the sal t 50 of abHGitProRtadi AbtRfityl Eising b Pﬁjx&t;oﬁ%, éW%{\Vm

conpounds ob'flai neg by usi ngythé ]s%grgégﬁ:a%éﬂpngtcﬁ%& or t Elﬁt or&htsogﬁ)geani ng
are used as shmilabonvethodepiéfogaldgeby $hetieth@deb@ibideth Bie UFtalm o8BGS -

For exanple, they are used as tablets, capsules, elixirs, mcrocapsules,
steril e sol uekpeiBmenis pehsithe test carepoiukds, fos exaviple hieptides, priteinspaent i cal

preparati Onsp%{)ﬁdg %&%&)Xug&g s?%ﬁ?et&cogymtlgglilgést, %érrggrita%)égr{)e'logﬁcts, 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
Iinvention 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,



5 June 2006 26 they may be adnministered to a human or a warm bl ooded ani nal
(such as mce, rats, rabbits, goats, pigs, cows, horses, birds, cats,
dogs, nonkeys and the like). The dosage wei ghts of the conpouddkiner208@l t s
thereof are changed by the action, the disease, the dosage route or the
like. Coormonly, in 5 adults (estinmated aé660 kg wei ght), about 0.17-100ny
of the conmpound per day, preferably abodt” 1.0"-50mg, nore preferbly about
1.0"-20ng can be adninistered. In parenteral admnistration, the dosage of
the conpounds that is variable by the object, the disease and the |ike,

Iy i j, At ' ). 1S _Suktabl.y about
S Yoy ity Smaf 35 WSSk ") KB oSS A SR RO opgns
furt her prof enitb| yaisboubbis, ioatd Opigs o HAKEN BN RREEIHY. wdhite Qer

animal s, the dosage of the weight estimted at 60kg can ed. "Screening
of the candi dhedikednpbhedesate weitihts né theocomp seadest sBt teerebf ardERiidd O

' f this i ti have a cytotoxic activity, the conpounds or 15
the sal ts. prSHoTPhGUENE: FORCEFBHG denietsn Bptotandis i iy hein
[ ' hS, 4 t] faor e I na used as agents
For treatng ubiss@sBmdida b S RE Wit MR HB-oofa ot s Rgbwpendlamr | on
of the prot eidayoprefefebllyl ol 1107 50idy @itnlcOPrefbiily ! £0-UBmBCCHP 4L 28
agents for treating and preventing gastritis and gastric ulcer. _
Accor di ngl y, admengsteras. n Ior patentbidleadihind€iratios, thy dobagn ofithe &ohsdineg! Y
used as reagents.for s ie ning the conpounds or the salts that pronote or
i nhibit the Sﬁ%ﬂ? (Yﬁf@g’ ¢ B?Q)tobjwt,o’?het Hiserp& anglf ﬂluhiléiej, m&mﬂliyoﬁ] idN{Mﬁe' Y,
is i [ ' ' t hod cterize n a e
protei n or 1 (tAREEE bk SATHOT R AT Bod WAL R0urd P iha componad” 25
h t ' ' S as a_
o e, 181 o ucansc RBATI IR DGE, HILURSLIISUEN AP B
this inventilémg by itteaveidwedigestans Tnhehs Y¥ROr AN Hid 4B ®f the

function (such as a cytotoxic activity) of the protein or the partia
peptide or t meeighl esfinaatednts60kawambe used. The conpounds pronoting the
function rmay b§craetéxl%1rnigvin‘;a }fg cggdidate compounds of medicine for diseases: Since the
protein or the like of this invention have a cytotoxic activity, the compounds or
15  the salts promoting the function (such as a cytotoxic activity) of the protein or
the like of this invention, for example, may be used as agents for treating
cancers. On the other hand, the salts inhibiting the function of the protein or
the like of this invention, for example, may be used as agents for treating and
preventing gastritis and gastric ulcer. Accordingly, the protein or the like of
20  thisinvention are effectively used as reagents for screening the compounds or
the salts that promote or inhibit the function of the protein or the like of this
invention.
Namely, 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

mvention. The compounds promoting the function may be abbriviated as



5 June 2006 27 'pronoters' and the conpounds inhibiting the function is
abbreviated as 'inhibitors' hereinafter. Myreover, this invention provides
(2) a kit for screening pronoters or inhibitors, characterized Junet2086 t he
protein or the prtial peptide or the salts of 5 this invention are

contai ned. The above kit may be abbreviated as 'a kit for .screening of
this invention' hereinafter. In enbodinent, for exanple, in the above (1),
it provides a screening nethod of pronoters or inhibitors, characterixed
in that conmparison is conducted between case (i) and case (ii). The case
(i) is that thenptetsiandrtht henifopatst ishibpeps e Qndde salkbbrahatl s
invention are contacted with a cell, which is a normal cell containing a
bl ood cel | démbilsgons; bereinalfeysue of the above vvarm bI ooded ani nal s

(preferably hu % or. the abov ment i o ed r. The case i) iIs
that the prot eﬁo vty am‘feé‘l Oﬁ’e&r? Edr ? el%‘& 1 We%nﬁﬁl% LR ?%'Soﬁr are
contacted w thhd I |y 1%

derived 15 from é&?%sg%g%%&%&ﬁg%@reﬁm &lb]%l gﬂgi %p%l#po(r}ce% g(réa tF)(/)f

human) or5t hehisipeeatiorrire eoethicedceThe abbve &ftdmaytirsiblaremasemss 'd Rit for
enbodi ment, further, in the above (2), it provides a kit for screening
pronoters or scrﬁﬁnmg @ﬁ‘énsmm@@pehemaﬁtar that it contains the protein or

the prtial t|d % alts of .thjs t|on anda ell that is a
normal cel |l elé‘?‘iﬂnr?é‘ 2IH ST Imdé?i1 Vier 6bh At (ATQEdeS Gf SEFRENIG Y e
war m bl O.Oded Tnf BAGHEER 0L iR A8 AAG bt DEGSADGCTs 5!

or the like. rth concrete SCreeénin &hd

case (ii) ar @oﬁ@@ét@&%wvé@ﬂcds@ (i)hﬁid ddre (H)t orlextaseaDtl Yhid % p%teliﬁ? 8r Bﬁ@t ein
and the like of this invention are determ ned and conpar ed.

cyt ot oxi t0 acpavtinlpeptide aethe saltst éfithicimviention rere kbhtaobedwithvi tte}l vsdndh fihe
activity causing cell death of the protein_or_the like of this invention
can be detefrt 1-copprynn %M@l deryed from adissve of Hranehavie, wanme

contarm ny « MOBEEORR BB Py AGEo Bl A8 P Erondd e SR O ©

case (ii) is that the protein or the partial peptide or the salts of this invention

are contacted with a cell, whiqh is a normal cell containing a blood cell derived

15  from a tissue of the above Wérm-blooded animals (preferably human) or the
above-mentioned cancer cell, and a test compound.

In 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-mentiqned cancer cell or the like.

Further, concretely, in the screening method, case (1) and case (i) 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



5 June 2006 28 containing the test conpound, and a positive control which
IS a substrate containing Mtoxin, these three or two are used. Conparing
the cell nunbers under the conditions satisfyable in statisti &ajune 2006
significance, inhibition activity of the cytotoxic activity or the cel

mul tiplication activity, or the specifiedgd sanple having the inhibition
activity; of the cytotoxic activity or the cell multiplication activity
can be detected by existence or absence of the activities or increase and
decrease. The cells used in the detection nmethod are, for exanple, norma

cel l's contai phfiGiRidy aod 5%3' oSl E &%ﬂb@%ihbg%ﬁn%ﬁ Whith #PQV&ibstra

te
war m bl ooded ani mal s ( pr rabl’y human) or“the above-nentioned 10 cancer

cel I's of seveomtaitingd¥ tokinyaheschibneded taamhised.f ComparnnLehe caeRmipdrs t he
endonetrium endonetrionm, breast cancer, cancer of the stomach, hepatic

carcinoma, sHPEER the ﬁ@%dl,mo@ér@lﬁﬂﬁémﬁl@ﬁn tshtiglidab IS%mlglﬁﬁa,aneo imbitaen eucti;rity i
tatic can | ung_cancer., ren cancer,. . neurobl astama, cancer o e

E; ?flar y bl adag(r%?le rfﬁ’l%?t%ﬁﬁ:nﬁcﬁ%‘lt%rﬂynﬂ}e E&ﬂé&}ﬂ r]lclai[i’é’nt %%‘Gg? ‘E"a?léflf _ﬁBﬁﬁﬁS t he

15 gi ngi va, i liast 4 ' n ey, [

LS SLrh V5., Sy, HANARIAS! mABIAGRACRUAS oMK B LIRSt il ML o

proteins, nomyeéiplicdtion Getipityeds besdatbstetliby axdstatnaiSabdeRicaRNtId h&tivities
products, cell extracts, plant extracts, animal tissue extracts and the

li ke can be exdnprease edd thevese0 Toensels dsedun ﬁmhdgtmumh gtitsl are,kﬁmf)\r/]m
conmpounds. For conductin e above screeni od, e pratein qr e
Ii[(rg of thi se?‘%’@ﬂ%i%‘?@? C‘éﬂ%ﬁ‘é‘}ﬁé‘&lﬂgnﬁl Wﬁgem% P8 PSSy @érﬂlﬁg,d
and the sanp f X | Qons t ' 0 IS, inventi.on are prepared.
A0, 1 AP BSe ykBEIREER Bl (bl ol bEYERL 60 SHenPESRA” e
"-8) , T0i Schyerqellsdfisdferdlldeds 6f waPmiMBoddd Sninthlis Qhrda@sn Al chily Rift
the reaction of the protein or the like of this invention and the test
conpounds, mhlye bndmeetrivig, codonetteiose, ckrdast) camichndcamderreof tthe smesdh, ng

exam nation, (D a nethod for_directly observing the cell_ changes under a
m cr oscope ahépagﬁ GATGIRGMAN ablesn) canget raaciRam@C O Hhregalblagdezheolpn ancer, a

met hod t hat bp(?static cancer, lung cancer, renal cancer, neuroblastoma, cancer of the
urinary bladdar, malignant melanoma, cancer of the tongue, carcinoma of the
15  gingiva, mouse fibroblast, African green monkey kidney. ratliver cancer, and

the like).

As the test compunds, for example, peptides, proteins, mnon-peptide
compounds, synthetic compounds, fermentation products, cell extracts, plant
extracts, animal tissue extracts and the like can be exemplified. These

20 compounds may be new compounds or known compounds. For conducting
the above screening method, the protein or the like of this invention is
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




5 June 2006 29 change of potassium henoglobins and the Iike, which are
eluted fromcells by the cell dath, is catched, (r) a nmethod for

determ ning the remai ning cells after the reaction with tetraXolungri088I t s
or the like, (r) a nethod for determning the remning living cells with a
radi oactive | abell ed subsatance, 5 5(c) g Jre met hod for confirmng the cel
death by induction of cell apoptosis and %he like can be exenplified. For
exanpl e, as a conpound increasing the cytotoxic activity of the protein or
the like of this invention, a test conpound in mhich the cytotoxic

activity int [ ve S i [
mcreasgd by %b%ngg%gg{# gﬁn[%r%gm%% (}QJF%% ’3‘6 B e ‘tatgaﬁ(lcﬁ)‘tcﬁﬁt kg
preferably 5G%eoselNaath, :ead”at&ﬁe@e@eﬁtﬁdth@ f&ﬂﬂaeﬂirhﬁﬁn{gaﬂ% aﬁamg%ﬂgund
i nhi b|t|ng t he CytOtOXIC activity of the protein or the I|ke of th

i nvention, a afeent thenmuhdnlmb}mlteﬂrazdimmysahs’xmm thet liket @i a nhwehadofee
case (il ) coar ed vm t abovecase (| ) S i nh| b| ted by about 20% or

nore, nore FteF

T e
henmogl obi ns Ry ehERP!4hi Be e&@ﬁ?hﬁ@ﬂ apgy ae%aﬁlglgo%s(é)&w“@eﬁ?u ﬂﬁg&%ﬁ?ﬂécaﬁm um

respectively used. In the hods, active carbon | ose an

al gi nat e ar e cy¢btesiceattvdty @fdﬁmqhetmﬁ osttheflikd ofvthibanaaitionyla st BordgbhNit Y.
20 It is further p055| ble to exam ne and corrpare t he sol utlons cont ai ni ng

5 9 b the ggtatpxio acHwiy A o SR oI ara hahieradlove
m)delsto conflr the effe nlmal | evel s of .t -Mtoxic
nmaterial s. ﬁ:ase t{’g]s]é @ﬁgﬁe&&?é( %%}“n‘g@? oft Worhr H}Q?Sdgéfe&gﬁﬁa&i ?rﬁyﬁémif’sed
Parti cul ggl I_nf cted
nodel s, QB y |ger¥agy gé?/ &agﬂrr)gﬁse ar?% ggw&%éey are e ect |E€12q a%

When t he Comﬂﬂdﬁlﬂdbﬁﬂilmgbﬂlet BEtoseAie @R tiREy et fIod pedteih6r khé lifk@rof thlS

screening of this invention are used as the above treating and preventing
agent s, thesénvenpounasestanoniwundeia. whychu thiacy tosexis . ackivity exaiinel ahove siang

the same met Qﬁ? Scocr)xgpgrreﬁ v&hﬁ the &b g\EeI gz?sle (% %aﬂ’u%lteo Syg oéth.‘fo./g E)J(r) Et?()lrg, x%fore he
preferably 30 % or more, further preferably 50% or more, can be selected.
15 These may be conducted as a method for high throughput screening. In the
following, as method @), a method for determining hemoglobins by hemolytic

reaction and -as method @, a WST method are respectively used. In the

adsorbents which show the anti-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 levels of the anti-M toxic materials. In
these cases, many kinds of warm-blooded animals may be used. Particulaxly,
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



5 June 2006 30 invention, they are used as tablets, capsules, elixirs,

m crocapsul es, sterile solutions, suspension or the |ike. As such obtained
preparations are safety and have low toxicity, for exanple, tPejungsd?0be
adm nistered to a human or a warm bl ooded ani mal (such as a nouse, a rat,
a rabbit, a goat, a pig, a cow, a 5 hor a bird, a cat, a dog, a nonkey
and the |like). The dosage weights of the "~ conpounds or salts thereof are
changed by the action, the disease, the dosage route or the |like. \Wen the
conpounds are used for increasing the function of the protein or the like

of this invedeamias i e | t ter . ' the .

di sease ti ssﬁg}g,ﬁﬁggh’r%%}f ya?é ;{ﬁsegld%?? gﬁl?%eééﬁé R‘agtg%g g]?%té% %&\%/eglg%%p%s %n’.}t%out
0. 17-100ny o$olthensonppensdiparordtye likeef asahick cHiginled h@Dabiiihs BRS Safety
preferbly about _1.07-20ng can be orally adm ni stered. For the other

ani mal s, t handdaygdowroxigdy,for grample,ithay exawmbe edrgnistereddouskdman or a
Quantificatiagn ofb];?hﬁ cErot eigf orhthe arti al geptiqﬁ:@.or the salts of this
invention: 15FHsP9tedaREal (HEha5R Braye: 4 Tahd 1ahbit pgoads 2 g2 LAwent i on
(occasi omal | agbr &Y d t i i t hipg i o]y

her ei naf trtgr)Mggsr?’ gpeci’fala(%:% ?9%g’r€&%e§gﬂﬁh@p%?éi gﬁ%r@\é?ﬁ%{v@f%}gs&fﬂ?%i S
invention, seorhpslindieysdentigetSast cHlpedUnihieldgRhl e Asehbe th%Qio%hge and
the like of this invention in test liquid, “particularly, quantificatrTon by
a sandwi ch i nonfaiorshiedike. edMhegube chanpeupds 2@e tused fominenéasing pheudesod i) a

T quid, char Soths PRLEIt GF DR pin BrISBpIcIs § Hogle FARWEBvm aBTnt aier
reacted. i he TR0V aE B EREch skl Fofndllin TR E Bl EBIRE Weighn s on

that bi ngh t oabdier RN 10EYs @I&e;&}n?;{(dﬂxﬂﬁ%r @ ptdfbialdy %&Mowgqliﬁg,uxln re

quantifying the protein and th e of this Invention In test

char act er i zepréferhipaboutie.Ote20mpicguibe crally adeministédeddy Fon sl utlidri Zethad a
carrier and _the other |abelled antibody of this invention are reacted at
the same ti néhe desagemf thewsight estiaatedeat 60kg casthesiged. of the | abel i ng agent

on the insolubiliz carri is determ ned. In.the above quant,itat,i
met hod (ii), Bf;lté?lé leﬂg,?n ﬁgﬁw protémn or the partial peptide or the salts of t\fgs

invention:

15 The antibodies for the protein and the like of this invention (occasionally,
abbreviated as the antibodies of this invention, hereinafter) can specifically
recognize the protein and the like of this invention, so that they can-be used
for quantification of the protein and the like of this invention in test liquid,
particularly, quantification by a sandwich immunization technique. Namely,

20 thisinvention provides (i) amethod for quantifying the protein and the like
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 that bind to the antibody are determined, and (i) 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 (i), preferably, one




5 June 2006 31 antibody is an antibody recognizing 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 ioun8t3084.
Mor eover, using a nonoclonal antibody for the protein and the |like of this
S invention (ocasionally abbreviated as g, nonoclonal antibody of this
invention, hereinafter); the quantification of the protein and the |ike of
this invention can be conducted, and further, the detection can be
conducted by using tissue dyeing. As these objects, antibody nol ecul ars

themsel ves NaytiBedy$€en artbod ¢ekogndzinEalhe NUn dRaF dhieafbtaR i Elﬂp@ﬁyk
e | Ke

nmol ecul ars may be used. The 10 quantification of the protein an

of this invebhisdnvestiog thie dthesantihvdnis an sttihddy reactibg withithed ef@y of
exanple, the quantity of the angihody, antigen or antibody-antigen conpl ex
cor r espondi nﬁh‘%Br‘?fﬁgyaﬁ‘;ﬁlﬁ? eeétbclﬁé‘w%ﬁqlﬁen (for exanple, the quantity of

the protein) i est. Liagul d | i.cal r physi cal det ect.ed, the
obt ai ned qpanplf}{o%&?"se&’dg%nel rﬁﬁlggogél_lgf%g%ﬁéﬁ% ﬁlecﬁjf(égmt ?f‘é‘{{)é?%%ﬁ‘ﬁrq:f&gl%y
standar d & i qitivbrtn @tadifsally b eliAed a8fa RonkABRAl SR o this SXafBhes.
nephel onetry, a conpetition method, an imunonetric nmethod, and a sandw ch
met hod are phefenafiby), tbaljuentifiCanen df rtheproesiai and ithy likedfsies idvaition t he

after-nmenti oned, sandwi ch _nethod _is 1?referr,ed. As the |abelling agents used
in a determ #% berrordueisd. end muihen the etectionserssbenordudtet bevaing Bsswe

radi oactive iysotope,, efzyne,.fl uorescence .substapce, lLum nescent suyubstance
and t he Iiked%?]g%exé%ﬁ%ﬁed JeCky qxﬁ;g)o afite f”(xseﬁ?%?e(’)}f)%g, WA, DEREPH] &,
0125 1) . (1ftdY23Hrap'( ; : an i gh
active isot op@ﬁ?orabekgﬁp% @gn?gaﬁ%%ggoﬁgsga?eg érﬁéﬁ?ggﬁd m

al kal i phis ohatiastificpitemif ddsepraeite ydr fige tdse of fthidihwenatond uddgaptl thize

i ke may be used. As the_ fluorescence substance, for exanple,

f 1 uor escani nBvenitigar shnsdd mot betimiseganBor exaaipldethiei qantity dféhe sadibods, t he
| um nescent supst anceénéﬁr exa i vatives,

luciferin, FHERGRMA™M @&'%@%ﬂi@owggom%ﬁ%@%geﬁge qugntithofthed of
an anti body ghtigdh @ 1Mol e | RSk "G 2HE brotBind) B tfle ALY PE ™Y
chemically or physically detected, the obtained quantity is determined by a
15  standard curve that is formed by standard liquid containing the antigen of a
known quantity. As examples, nephelometry, a competition method, an
immunometric method, 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 ). (* 13, CCHJ (*CJ may be used.
As the enzyme, stable and high active isotopes, for example, 5 -galactosidase,
G -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.



5 June 2006 32 The insolubilization of an antigen or an anti body may be
conducted by physical adsorption, or the chem cal bonding usually used for
the insolubilization of proteins or enzynmes.. As the carrier, 945612086 e
pol ysacchari des such as agarose, dextran and cellul ose, synthetic resins
such 5 as pol ystyrene, polyacryl am de andzsilicone or glass can be
exenplified. In the sandwi ch nethod, the test liquid is reacted with the

i nsol ubi lized nonoclonal antibody of this invention (primary reaction),
then it is reacted wth the other |abelled nonoclonal antibody of this

i nevention (sethadasglubilzationonf ananaotigbe cxcin virttybaly tey babminldustpdabent
on the insol ugilj zed carrier is 10 determned to determ pe the quantity of
the protein 8 yeigpk teBn fh ¢ d%%%{cafi Hﬁ‘il@.ng“l'ﬁés‘ﬁib’na‘ﬁ%dr et9et itbA and

t he secondar J an.¢b nged. herw se t hegse reactions be
conduct ed at X?%?Z&@%urrga_?lﬁ_ﬁ&fo&’rég&ggi g?néagz{”ﬁ' St art] ngh%i .ler’rhglsi%i%gf’l i ng
agent and t hg,lyaatdhirides SHEhEY A58 Yddkerart A8 1cEHuLNE, SATRES rbSRERuch
reactions. In the imuno assay by using the 15 sandwi ch nmethod, It is
unnecessaly tbatolydtgrans, ipobdheryiaed dasnansiintndorgldwsrcanabs @exkethphifede dh an
anti body for is one_kind. A mxture of two or _ nore kinds. of

| abel |

anti bodi es nﬁlyg b%?anﬁlsvgghf srethagyr dbe nipst Heawidt & Aeactelomiths g dnsalubilized t he

det er ni nat i t hod, of .th ' .the Like of this i t]

1St ng t ho. S aMRARAIPRia POy "ot E M fRided foritnily ottt thESGE 35 Paclites
ng.Lne san o ; .

i reront pandil thk, SEREUaDMNGN Rl REE YRRy 67 Bhis thobERHEh Nablondiye

Narel y, as t@eddtbrdnandode astivisedf e Idbellpig agent dreded inpolvbilzédheasaadsdary
reaction, for exanple, when the antibody used in the secondary reaction
recognai ¥@ t detatnendddd deffermine Binqaaatityhel thekprajein of this iveention intthe

fhe C end. 575t liiipl ThEPRERRIGHRCOPRETATH UMM AER GO 0t Dt Fpaneed.
et o0 TEREREG, SIS R BYELER TSRl TR NN,

I n the conpethé sRitthptid@ds. The labelling agent and the isolubilizing method may be

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 reaciion 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,



5 June 2006 33 antigens and |l abelled antigens in test liquid are
conpetitively reacted wwth antibodies, and then unreacted | abell ed
antibodies (F) and | abelled antigens (B) bound to the anti bodi%esingrd®06
separated (B/F separation), the |abelled quantity of B or F is determ ned,
and the antigen quantity is quantified. ln 5 t he reaction nethod, soluble
anti bodi es are used as antibodies. In thg B/F separation, a liquid phase
nmet hod that pol yet hyl eneglycol or the second antibody for the above

anti body is used, and a solid phase nethod that a solid phase antibody is

used as the fiyipdenandhdosbolledr afti S Bt MR Wrel Sntis&sH: ¥ir%0 §&'1 ith

anti body and a solid phase anti body is used as the second an are
exenpl i fied. dmiiliduges, andthent wireactddlabellbd andiliddien andd 1dtelledlandigepbase
antigens in the test_liquid are conpetitively reacted with |abelled

anti bodi es of(Ba hrmditeethemputibodics attepenarated) Bdl psenssation), tthe lahglled
P il SRR PR 1 A Seh e AR S iy e gl e
antibodi eg arhe lRaRfidRMbthod RANHIS MefhRAf:Covd g@g(gla%daﬁﬂmcﬂeglﬁstﬁeols?ﬁe

solid phase, and the solid phase and the Iiqui ase are separat ed.

Cont i nuousl y,sepheatie@hehl Bguidiphasd tyethodathatopelyeihyleacPgtsl phatessdcsnd
determ ned, and _the antigen quantity in the test |liquid is determned. In
t he nephel ongmtihodytfer tuaaboveyamgibodyris aised] andacolidi plese methodthat asolide

result of the. antigeqn-antibody reaction 20.in the ge r in,the solution is
det er mai ned. BRASR aAtYSe aéft%z?r#]isﬁéﬁ‘é‘lhoay’ ¢ha s[oi%lﬁe lengibody is uped s e
and a smal | . raci it j v e hel t Ly, using
faser scatt ernndish dfot it 5650 3has0 MR i5 o A YTER AT bbby

i mmunol ogpcalarg edx@mplifedd. o TnNchRaisiuab edfp! hethdd) theean raad@he aplid

nmet hod of this invention, special conditions and establishment 25 of

oper ati ons amhasanacigess yu thddiesy loprdoare ecmpetisivelydeascted witk Fabelldd t o

usual conditionsg and operafion nmethods in each npthqod, the determ nation
systens of t & & %d%lﬁ%amwt@pdt@neg Ao s'%ando&leclwadmsﬁéd.
As to the details t.he Qmon,at echpi cal . ns ner al _hogks

speci al i zed aggoﬁ?g a%%%e ?&Pglfvglgg’eg?e Fo g%%ﬁ%l © ﬁ?gﬁ%ué&@@l%t ,]iabe]led
Radi oi muno As§fhdies of an excess amount are reacted, the solid phase antibodies are

15 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

20  in the gel orin 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

25  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, Radiocimmuno Assay,




5 June 2006 34 Kodan-sha (1974), Kan Irie edited, Radi oi nmuno Assay,
continued, Kodan- sha (1979), Eiji Ishikawa et al. edited,

| munoenzynonetric Assay, |gaku Shoin (1978), Eiji |shikawa _e_t5 \&In.e?@ﬁﬁt ed,
| munoenzynonetric Assay, 2" edition, |gaku Shoin (1982), Eiji Ishikawa et
al. edited, |munoenzynonetric 5 Assay, grd edition, Igaku Shoin (1987),
Met hods i n ENZYMOLOGY, Vol.70, |nmunoch ffi cal Techni ques (Part A): ibid.,
Vol. 73, |munochenical Techniques (Part B), ibid., Vol.74, |munochem cal
Techni ques (Part C), ibid., Vol.84 (lInmmnochen cal Techniques (Part D

Sel d | myagpss Y BRI Qr . ( unochem cal Techni que Part E:
I\/gngglt gnal Anti bod%%ké%%gig{a&%%{giﬁﬁ%%%%%t%@% ?Ol?qﬁ‘q%‘?‘i I%B‘?%Zl
(I munocheni chb [&7Ni Bije3shikBesat ef al. Wéd(,j(l%nﬁﬁ%ﬁ%}hﬂ@%e%@@ Alxggg%ﬁ%ﬁ !

e refererced. As

Antibodies), all are published by Acadenic Press Co.” can (
descri bed ab&poin lﬂ%g], gt hehikawei elody edfitedhilmmoveshzyanomebec pxghei préand

I T T M
e g S e A B o
(N patients GhhehbarRaehPr TR ARed EREH O, BRLI SR raNaKEL L seRses ) O

exanpl e, gastritis, gastric ulcer, gastric €ancer’ ul ar

di abet es el rIIechusi,queal(PamisB);éhder%l.@&,uﬁmm&ochém&{a;%cﬁﬂﬁu@g@ﬁéﬁt@, gﬁn‘i‘gérzo
endometri oma, breast cancer, colon cancer, prostatic cancer, |ung cancér,
hepatic carc Nﬁgﬁﬁ,a@&whéﬁﬁéﬂrl‘ecbmq}ieﬁ({ﬁ‘arbﬂ Setecjed Biravueoassapsyaibid.,

e e et B e e ke A Tt Tk

i o LT B i . of kSq 1 i sed for

dot ecti on of TP lmilbes T A AThbADILE M2 '%@%%{#ﬁﬁﬁﬁﬁﬂﬁ%gﬁnﬂ;gg;d
S

such as body (Patti Id Eybrid@ss Gechhdlogd an8 3E6ndPén 1085 BB bt ’ﬂ{bt]i
colum for ﬁg’n ptf?irfyi ng the profﬁéin and the like of t>h|s I nvention,

det ecti on of byHtcagentieiRreanot han bekefatnedd. s Andesdrilanl abovedghudingahbon
B e P o RbBAT ot A A tations the protein and the ik of thit mveation e b
sensitively quantified. Moreover, by quantifying the concentrations of the
15 protein and the like of this invention by using the antibody of this
mvention,when the incresed concentrations of the protein and the like of this
mvention 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.




5 June 2006 35 The nedi ci ne containing the antibody of this invention, the
anti body of this invention (neutralizing antibody) having an action for
neutralizing the activities of the protein and the |ike of thiSJune28a6i on
can be used as nedicines for treating and preventing di seases such as
gastritis, gastric ulcer, gastric 5 cancer, val vul ar di sease, diabetes
mellitus, various cancers (such as cancer” of the endonetrium

endonetri oma, breast cancer, colon cancer, prostatic cancer, |ung cancer,
renal carcinoma, neurobl astoma, cancer of the bladdar, malignant nel anoma

and the like). ni .ant j bod f this,.invention.for the protein
and the |ike o?ﬁgﬁféyﬁﬁsgéﬁ%ﬁﬂlga%eb%ﬁ&@g (g\.:thﬁ%& Pnthe %‘Fb‘idry&?ftti’ﬁg and
preventing disRasRh YHEWraRz@S bhiihbdy) IBShAs Calll §&5on BRShELEaEARSCIhe
val vul ar di sease, diabetes nellitus, various cancers (such as cancer of
t he endomnet r acfyitiesddike praem abd dasltike afities incaltion canbetised ps asidadin6s
cancer, lung,cancer, renal carcinona, neurobl astoma, cancer of the

I%Hg

bl addar, nal fgnisating aHbPEevERIneh disensas) suchh es raasiritis ctlasinici Woely geatribe 15
formed with referenge 3.0 t.he nmetheds desgribed i.n Nat Bi otechnol, 14,

845- 851 %195 ‘ferN‘é%l"&t% o9 d‘fi’é-%%%e [87Y LAY PRRETS gs}{cg)%s cppset o
(2000). In  {heehObhoming, chiGsEHIEHA el Ofh ARt |

anti body of thig i nventi o% are abbre’v}?lgt edé%é(%t’hdg%%%@ggﬁg%@ﬁh?%%er’

i nvention. Thegbeareet,r eahahgeanthopiaV ertuirold asthens s @ontai 6f ibet headdaki body
of this 20 inventioncan can be orally or parenterally adm nistered as

liquid as itmaligany mpdanenaeasdntsilifan ofha bumainres dodigdyf of rthiso
human or mamal i a. (such , as a, nouse rabbi t . goat, .a pig, .4 cow, a cat,
a dog, a rmnﬁb‘i?n%’r?&‘ ?‘erﬂil? @P.temTﬁ%do%@a eoff ttﬁ’é LoD, §§I(‘:ﬁé?n@‘é%d®5 t he
obj ect, e g L | 1.0 . t he
ke unidh®, HAEARE, G e fRRE LAY Befintisls (5835 W AOSAMR USRI ¢ he
endomet ri um gastgrsarer,! Vedvalii diggyseOidBbtes mhaIKeRd, i Vitidus &siéald Hubh Ok
-20ng/ kg wei ght, preferably 0.1 10ng/kg weight, nore preferably 0.1 *- 5
nmy/ kg wei ght caxext of -thet endomptiumayendopetimnah| predeiutanced, tolorscasrerday.

It is conveniant t.o adm njster the agent hy an intravenous injection. A
dosage in t hBIQtAES Cﬁﬁ?eé'n!‘é?%Pm&ﬁer’o’Feé} carcinoma, neuroblastoma, cancer of the

bladdar, malignant melanoma_ 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 ike. 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



5 June 2006 36 adm nistration also may be according to the above dosage.
When the condition of illness is very severe, the dosage may be increased
in proportion to the condition. The antibody of this inventi o &g 2986
adm nistered as it is or as a suitable nedical conposition. The nedi cal
conposition used in the 5 adm nistration %ontains a pharmacol ogi cal ly

all owabl e carrier for the above antibod9 or the salt, a diluent or an
exci pient. Such a conposition may be provided as a dosage form suitable
for oral or parenteral administration. Nanely, for exanple, as the

conposition f QF 1 y.St i on, . the,.dos foymis,solid | i quid,

concretely a.at agi et k?‘?:glg}t %‘:Srﬁﬂ %%Srlaggu%‘%ﬁ%lon tg(g%}lgbﬁé.?ve_ldioﬁﬁﬁe'a f ?ﬁg’g’&ed

tablet), a picbhditirgoRilliess iPOvELEevede, CABIHsAgE GO BbBhABaGed i hrosaRsyl ©)

syrup, emulsion, suspension or the |ike. Such a conposition is “prepared by

a known met hédﬂlaﬂdnﬂltmmy Bomantihodshef das iemtisuedd Peusiedinistersl hyieds or
he carrier for the _tablet and the

i pi t. F , t
on erchent o Srgme, e cartir o et and e BT
ol 'owt ngd s auniiaiter 068 ARIHAD 2P PAIRE o ally B RAN R S e bR gcnti oo
from Hel i cobagt®odymr Hd s8018 Aikdhi 8Xiad) excdPienEQ SQC}N%I' gdmi)%saqglgv}%?gpgase

sequence of DNA that codes derived from Heli cobact er pyl ori in
(M toxin) of pravideilraemt dosageafimy subtabbnifao ordcosl reantRak adefhaseiqd by

SEQ ID No.1. .SEQID.,No.3: it shows a base seguence of the priner
(synt hetic) efpr ?W%Peth&cowoﬁtgﬂ Netad -admindstoaion, tasdosage

f i Nt het | i le 3. Th
T anst or mant OEAR SRR SHANY oRtsTolR  E¥etihiebRe  Sught chated telet

fter- [ : 1 ted 05]. ¢ ERM BP--8218
on 17 Out ober 3063 DL Rist) AR RERIL B ah bR Y AL RERsulP contiiM R S0

capsule), syrup, emulsion, suspension or the like. Such a composition is

prepared by a known method, and it may contain the carrier usually used, a
diluent or an excipient. For example, as the carrier for the tablet aan 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 coli M toxin/pET30ER/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 June 2006 37 Industrial Scienc and Technol ogy (1 POD). Moreover, the

hybri doma cl one No. 4 obtained in after-nentioned Exanple 4 has been
deposited by deposit No. FERM BP-8222 as BALB- c¢c / P 3 U 1/ 00£ 42908 23
Oct ober 2002 at National Institute of Advanced Industrial Scienc and
Technol ogy (1 POD). 5 Further, the hybri d}gpya cl one No. 10l1has been deposited
by deposit No. FERM BP-8223 as BALB- ¢ /P 3 U 1/101-1 C 10 on 23 Cctober
2002 at National Institute of Advanced Industrial Scienc and Technol ogy
(I'POD). The hybridoma clone No.116 has been deposited by deposit No. FERM
BP-8224 as BndubtrBil-SééndPasdd dethi n 2 ; | onal
Institute of 10 Advanced Industrigallgg}gc@gg)(@énd%%hﬁ%?ghgé%%g%ﬂga@g | es
This inventi &¥o.v pbtaieed il efterooeh timredl Eraniply 4 has bker elepesitedl bjideposit

i s i nvant | P SR SPRAER: o dEACBner Pt Sw@ﬁai#ée&‘i'i‘a%sfdeg@'eé?zs({oéigf
thi s inver TOE2 8 BeNeBn{ F e e Sisbeof20
ot hod doscr T h NEreRn & ABvaRfked B Bumal N edE Rl iRl SHOBY ng

d t ti ! S : : 4
and, ext 1 a5t Wuuthe, tehshielohhlchddNENDIRAs LML APRRRLEANGTIERM

Hel i cobacter pylori can be obtained by a separated strai'n

20 establi sh&P-8223 ax&AALR, cf PAhUAII-¢&h1Tyge II0dt6lserCabdBCiti Natioh] DY
culturing a strain sagarated fromclinical test sanples. In this exanple, a

separ at ed st MBstHwe delidvapsed dndypinali S0 anaks Teshuologsi r(g)(a}i).agélf‘he

di h % bavi d d Si . t Brain
reart 1 o usi BAPAGRRA RS NB DR, Adhor Ty edast No EBE MBS S ot
was 25 subculg Wrpd3i B /2 SURRESHIDY bAT 2800 bbe: 20MReKS ik atleﬁ%ﬁ%%t@gcrﬁe of

37C and a humdity of 90% or nore under m croaerobi c conditrons
5-10% . 1@ avanced Indedriahfeiene antd deebsslpgy t(TRODHhEe cells were not died

or not ina colloi_formbut grown satisfactorily. The cells were
transferred tpEm@ipB:es Heart | nfusion agar culture (produced by Difco Co.)
plate containi ’F}?isqg&rention will be understood more readily in reference to the following
examples. However, these examples are intended to illustrate this invention
and are not to be construed to limit the scope of the invention. The gene
15  manipulation using E.coli was according to the method described in Molecular
Cloning.
Example 1: Amethod for purifying and extracting the toxin of this invention
-~ from Helicobacterpylors
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 pylori 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




5 June 2006 38 serumbut 5 % 2,6-di-0-nethyl-,8 -cyclodextrin. After the
culture and growmn conditions were confirnmed under the sanme conditions as
described in the above, the cells were transferred to cul ture$ &oat2806i ng

2,6-di-O-nethyl-,6 - cyclodextrin with gradual stepw se decreases, i.e.,
2% 1% and 0.5% of the 5 concentration.zgn a liquid culture of Brain Heart
I nfusion containing 0.5% 2,6-di-Onethyl- ,8 -cyclodextrin, the cells were

cultured at a tenperature of 37 C under m croaerobic conditions for about
16 hours, while agitated with a rotary shaker at 100-120rpm Pelletal

bacteria cel berumebet &6 | 26tdidDimethyl-1D-cpdodeitigatifos: ge dOOOQ X @ b 20
m nutes. These were suspended in_ 10mM Tris-HC1 pH7.7 buffer (abbreviated
as buffer A C%ﬁ@%ﬁf%ﬁe. cofermefl jundey| the s@ne omdibees dsedesesibedhin fhe of

ai med proteip| 6. 08.) and sonicated. After storjng_overnight at a

t enper at ur e %1?6‘?983E? Fteg% %8% gr ‘iﬁ? &aft@ae%ﬁa?wnmd%eﬁm-mg@d-ét
100000 X g f d&gthﬁug,ﬁﬁr t t | ayer,of 1015 sepapat three
| ayers was e%ract ed. The ext r%agt&??%%ddéméggg%rsugél’yz%Utli%?li g@n%/ﬁog%% %
sol uti on HOf eomentsationsul fat. The resulting extract was purified by ion

exchange chronat ography = wi th anion exchange resin of beads having
rel atively bi dopabeid edgizeneiBrain HaenbSspnaoelaioin A0E% RerdRammkila

R T N T T P AR
R A = T R R U
LTS Coluere sowBbmar il M e S S
Count i ngdki teentDfugationbbA 000 Kesfor 20amparteng Théde ware suspaided iatlmdNs
Coi nci di ng | PEFSLGepHTY { Butty (aeepiasebnn wgis AoV omviitbral ho pl L6 fule
Lﬁf Iu:c |t iaﬂ Oﬁé.gfogégg he? %%ggufsett%eupsﬁ o?ginslgggllro%e{nri%% |608§ 2 fa?lrd stogfcart]g .t After
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 cencentration 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.




5 June 2006 39 Hydrophobi c chromat ography (Phenyl Sepharose CL-4B, Amersham
Pharmaci a Bi otech AB) that has a different separation systemfromthat of
the next time was sel ected. Equilibrium buffer containing 1M &duiRi2086
sulfate in 10mM phosphate buffer was used. Elution buffer containing 40%5
et hyl ene glycol in 10mM phosphate buffer was used. After the cells were
extracted by concentration gradient, each’ sanple was eval uated by the sane
nmet hod as described in the above. The sanples extracted by the above
process were extracted again by anion exchange chromatography w th beads

Phar nacaa, 51 of XA ey PanB Brak o AL S SoDhaReF o TP At shamy o

m xture of tPhabuiberBAt@MIAB) 8oltHdsONdifffredMORCh HSR T WRSE ution
buffer. Using the chromatogr a%ohy, a si nglg band o? prg%sttel nrg@q%ggé%c 1000

of a nol ecul aextnvdimght waassdledtad] y Eqiitibiined. buitier chﬂdajﬁmg anMiedmeafodihgse

chr omat ogr aph may be anged and 15 may be_further added. After the
resul ting si @@?teb‘élnla‘)mﬁpgﬁn & hysen woapneedi cEBition huffr ®nt@ning H0%as

transcript ed i |l menbran (pol yvi nyl i,dene. difl uoride)
nenbr anep‘%wi t%@I%T%gp{cﬁgﬁg;}ggrﬁg&gos%%%ﬁj%e a%\/lx{sﬁganAg‘ﬁF f8e ogldsgwere
sequencer. ; ahed | i i.d 20
sequences oféili\lﬂrgﬁtgg %é%ngﬁ%ﬁ?ggﬁs%amoﬂb%fﬂ g&:rngge?grgg re ggﬁgg{%gg@& same
(Hel i cobact emeplyddns d2aaded imthelddved t h 95% (19 bases in 20 bases). (Fig.

1) Exanple 2: Am no acid sequences and DNA sequences by a gene
t echnol ogi cal Breosuaplesexteadied by the mbove pangrss, weresaspeacted againtyaanionf

A T ST SR ME OO 0 W IR ST N N ol
o ! BRI OR OB B oL PSRRIy
gregtee : ocus HR}OZ usdd debdalibaGhebRifbe Hn 22 68 tweateHe LN AR NS tion
of 1M 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 nitroce]lulosé membrane or ( polyvinylidene
difluoride) membrane with a blotting apparatus and analyzed with an amino
acid sequencer. As the results, as described in the above, 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.




5 June 2006 40 Fromthe results, the cloning of the protein of this

i nvention was perfornmed. Nanely, Ilelicobacter pylori 60190 was used as a
tenplate, firstly, conveniently plural groups of suitable prifelugel288€d on
gene | ocus HP1037 and gene | ocus HP1036 of the upstream and gene | ocus
HP1038 of the 5 downstreamwere forned (at 5 site and 3' site) to perform
sequeni ng. DNA pol ynerase havi ng proofré@di ng function was used. Each
group of priners was constituted so as to contain sufficient nutual prinmer
parts, and plural sequencings from5' site and 3' site were perfornmed. The

resulting DNA _sequences were shown in SEQ ID No, 2 of the sequence
listing. The aF¥¢m tﬁﬁéea‘é‘it%} tg\é@rfé%é@f e rrodeiggd this Tentipnngay perfangd.e 3

Ex i j 1 i inn _b nbi nat i E..col |
e o AT S Sl T PR .
Novagen Co. ) c@xﬁ‘@brﬁeﬁﬂgiplﬁkﬂ _o@%@offcs%%téa&lfé) ?Féﬁ%l%nbé{@rdeoﬁigﬁetlﬂég HEe89nse

primer was SEQ I D No inserting GA 5" site e sense chain
to the code aehdtgen¢ decws FEP1@3h ofethievapstiream Heldi gobadbears F1088 o6QhE0

t hat was glo ed in Exanple 2. The antisense priner was SEQ ID No.4

i nserting GA&WW?AO%PGE'@%W%@G S sitahtyrerdermadeguenivgredMs a
PCR net hod b i i e The | ted 2 d
i the presehelimfds iRt sEole Bhg fneiet i, n5en D, B P BIEST |
for LIC sitexols idiRutRfddso 3choNantas Lt BhateAChridler gl ERT Biabiie

formed reconbi nant was agal n sequenced to confirm W th

SEQ I D No. 1lsequienwisgd fidohes' ditanallosnside ivdre Feforhed BLZhd 1BERmd INA
expression, and cultured in a LB nediumcontining 30 ,u g/m 25 0

kananyci n. Shefeenses twete sk onGiéd éD No. diof dha sequemceQligting. (D6O@ntdhoa
tenperature of, 37C at 250r | sopr - bet a-t hi ogal act osi de was added to
obt ai n tm Pﬂ%ﬁ%‘&ﬁ&%ﬁ%ﬁ?%%ff%wi%g@ urther the nmixture was shaked
for 2 hours. ﬁk&g@lége fused protein forned an inclusion body, E. coli was
collected with

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 E.coli BL21 (DES) 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 expression, 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,y, 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



5 June 2006 41 centrifugation, and the inclusion body of the protein was
obtained with a BugBuster reagent and Benzonase Nucl ease (both are
avai |l abl e from Novagen Co.) . The protein was separated by an5June 2006

el ectrophoresi s nethod of sodium dodecyl sulfate-polyacrylam de gel

(SDS- PAGE), and the correspondi ng singlegb band was confirnmed by silver
stain. The protein was then refolded and conpared with the control with a
WST reagent (Dojin Chem cal Laboratories Ltd. Cell Counting Kit) by using
HeLa cells and the other warmblooded animal cells. As the :results,

si gni ficant dehf:efugacies, ahdsthe indihsive odyevRkhatfdteiangal tohp@scfapid 4 hat
the expression protein had equal activities to 10 those of purified
protein. |t veBusicrreazsnt and Bongoeass Nnclenst diathisad avhdablednen Muviaget | es

toth I tri | [ f i cal Ils..
(B o) o1 e o B BEhlei it SPudageil ot 6 HlaciSproremmmsthed 6% gediumbut

I t I I t 1 Vit . (Fig.,.3, .Fig.4).
05 Bxampl o 4 PAECHREMaFe- pUT B BbELd, DASTIPRAE, ahitbE Forib it sinatd
toxi n 2405aghandi sfashashfhees] st elldad staias T b%ﬁ%ﬁgytheﬁdfgfgﬂdéﬁem two

times at several. positions of BALB/C nouse. After 4 days of fina
i mruni zat i oncomperedudth the emrtrolawithxc WD raagbmir @sginf Chémicd Dabbiatdtes

stai nl ess nmeshes, and suspended .on Eagle's nodjfied nm ni num essenti al

medi um (| VENthgo C@@t g%OHngmgugb‘g e AS Qsleﬁr. cglls gndéhe other wamm-blseded| | s

used for cell { O Wel cel | s4,P3- X63.. Ag, 8...LJ1 (P3ULl). derived from

BALBI C nouse a\f\)éalg%sg%lsas é%gﬁl:eel'fegulf%fwﬁtcﬁgtc ISt FEHPentetopi cs

in mcrobiolggh: Adi i &4k si fusy .

conduct ed inb25 a@g(g’r danc%vﬁhngﬁgag?i%l n r%‘?lﬁ%gﬁfﬁ@%ag, ,ax%gefi%w))
Nanel y10 spltkese oftphtifiedpdotedi/]l \ie measifasinddihiag thecixipyedsyorinptdteiEM d e

containing serum three tines and nixed at 6.6 : 1 of a ratio of spleen
cel I's and P3sameuagievisies todbesnopmal hnmenpgastriscalls aehtalfaicalls ofhcervicabo X

OOt o M nSSes s Ui e, TERRE E5S i InbE Tt Sy 36 tnb"SinBY BoLEL 21
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 tg, 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 axid 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)], The cell fusion was conducted in

25  accordance with the origin method (Nature, 256, 495 (1975)) . Namely, Spleen
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 remm}ed, and the precipitate was unfastened, 0.3 ml of 45%




5 June 2006 42 pol yet hyl ene glycol (PEG 6000 (Producted by Wako Junyaku
Co.) was added, and the m xture was pernmtted to stand in a warm water
tank of 37C for 7 mnutes to performthe fusion. After the fusidme 20881 in
limted anbunts was added to the cells, and MEM of total 15 nl was added.
The m xture was 5 centrifuged at 750 X gyfor 15 minutes and the supernatant
was renoved. The cell precipitate was suspended in G T medi um ( producted
by Wako Junyaku Co.) (Ad T-10% FCS) contai ning 10% bovine fetal serumto
obtain P3UlL of 2 x 105per 1 m, and seeded into 24-well multi dishes

ducted b ' ' LS.+ Af di th
e oera [EolbRehD eyl (PRGTBORPRIRL ey RANMTAGCE] BEFaddSh, (1
37C. After 2é4nBdhesmixBuTe wRfrtivmeditdmnstddihIn rEdiavm) waost inki HO3HAT for 7

(hypoxanthin 1 X 10'4M aminopterin 4 X 10'7Mand thym dine 1.6 x 10'3M
was added at mingtesptr perborm the fusian. atAftenthe fhsionj MENUIT Livatédamodfiter 4

d7d , i of, t | d J,i qui di d d the HAT sel ecti
SOt vart on WES aitett Ba See i Mgk os ol 155 Was adiemeal hapnixiare was
Mul tiplicati ; i he cell fusi and
Phe. Shperat ooniiEup¥d b T80 492 160tfihies A e SN S thnd NBs iEmoxkt i o
det i ned byell : i ; t 0, ul
S e ey L PR ALy 40, SUNTARE APP.

C, were adde@opr{tdTet¥n K@$) contaiming dPYdicindietdl seriaf tanbtainREE] of 2 X

i mmunogl obul | n. antj body, ~and_reacted overnight at a tenperature of 4C
After the pl Aaenkrl dad Reeled ko Psyell mkidishes Ropiacied I hakigCo) ot

i - i . i bady, Jfirstl 1 bonat e byf
20l utron. . pRoMESEPel iR B B3PS bk ieeling i S EOuPTen SRl (P
fractiomo peagheat @dxine PREGaER- At APt Mur et Piopet tagk) B 91&%?%,‘;\@g‘£—hour .

m croplates at 25 100,ul per plate, and is permtted, to stan

at a tenper al@YF @S médiunT hEBATt inedipind) esnbunin /ESAE dhypokanthin 1X 104M,
phosphate-buffered saline (PBS, — pH7.4) , 25% I;r Qck Acedét rademar Kk,
product ed by2¥Repterishx 10 Mcard shoidine &6 107M)PB8as pitedat dmplaierimgl 0. 1%

N vore, P ettt e PRS0 Mo 1 ok PISE3P, .00 B
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 4.1 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 ttg,/ml was pipetted into 96-well microplates at

25 1001 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,
pH74) , 25% Brock Ace (trademark, producted by Yukijirushi Milk Products

Co.) and PBS, pH7.2 containing 0.1% NaN, were pipetted at each 300 1.1 to
block excess binding parts of the well and treated for at least 24 hours at a




5 June 2006 43 tenperature of 4C. To each well of the above m cropl ates

bi ndi ng anti- nouse i munogl obul i n anti body, nouse anti-serum 100, ul, which
is diluted wth buffer EC [0.02M phospahte buffer, pH7.0 cont & hineg006
0.29BSA, 0.4 M Nad, 0.4 %Brock Ace, 0.05 % CHAPS

(3-[(3-chol am dopropyl ) di met hyl 5 anmoni g}- 1- propanesul fonate), 2nmM EDTA
and 0. 1%NaN3], was added and reacted for 16 hours at a tenperature of 4C
Then, the plates were washed wth PBS, pH7.4, and HRP-1abel |l ed refol ding
toxin protein 100,ul was added and reacted for 7 hours at room

t enper at ur e. tdhigerdiave ofef*0l. dimugeddXiwbll Rf AhE ébd%’snﬁf:ﬂ)%ﬂt%g Hﬁﬂfn@e ove
Exanple 3 by diluting to 100-fold with 10 buffer C [0.02M phosphat’e buffer,

pH7. 0, cont aPmiusg immpgaglopulin MmEhOdyamdusg rMtEETAIm e Ivehiek ivdilatéden
(ki Rezcaaro BrmeRRieE A To DB plariestit drntim BkboR coniakomen) 2H0BS Ouabr

enzyme act i vir o Bid' otk SB s heaHRRS (Bl Bt ioREe i puTs,
N Th 8 plalorBaaer T D e e By orana o YR e AL LLE

met hods, t hereardgddorats hoiityaba tetiperstoire df @haseThes, et gl edre Rashdie
y. .value is found were selected from 123

lts, 18 I.I's_t th i
\r/vglslus Sand t Y\ﬁg‘ﬂh@’@ﬁr} gﬁ%@e %gﬁ? ﬁﬁg%@%leﬂoreiﬂdns& taa prefein i188ntswas addedl | s,
No. 4, No. 53, . , 101 d_No.116 | db j].ution,
nmet hod. I n the c?%ar? F‘%g fZl? ﬁy%‘é’fﬁ at alg)f) m éﬁ?@ﬁﬁaﬁrﬁgﬁ’g gg‘é‘éed)él?ﬁj’yégg Ist%?rf]v'}é‘r e
added at 5 Xpi&teiP&FasVBldpaAbd 8h t‘hféeab&JeoEkQ%péé fB‘;:t))grﬂJl + AloBGoRf wifie

supernat ant was determ ned by the sane netho itive tlones were .4,
No. 101 ah@l NbuffasC [0:e2M phiosplestevimifter, ZH7d% centdihaty 1 HFBRALCH. 101 AT ARmas

of expression Mtoxin. Exanple 5 Determnation of a class and a subcl ass of
nonocl onal aREIMoHDSEAL ByThé@lateshvgrelctbeni eshed ®xthnmRBS, 4pHAr, i a rEYB t

L9 ot 09 Bhifrogrl PeBualSl ol A0S @KU ERARY'E Y Y.
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 wa{s stopped by adding 1M phosphoric acid 100 zc1,
the absorbance at 456nm ‘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 hy‘t'n'idomas 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.IM carbonate buffer containing goat anti-




5 June 2006 44 pHI9.6 was pipetted into 96-well mcroplates at 100, al per
well and left at a tenperature of 4 C for 24 hours. The plates were then
washed with phosphate-buffered saline (PBS, pH7.4), 25% Bl ock SAtwe 2006
(trademark, producted by Yuldjirushi M|k Products Co.) and PBS, pH7.2
containing 0.1%5 NaN3 were pipetted at each 300,ul to bl ock excess binding
parts of the well and treated for at | €4t 24 hours at a t enper at ure of

4C. To the anti-rabbit [1gG antibody-binding mcroplates, buffer EC 50 ,u 1
and subtype specific antibody 100,ul containing in an iso-type typing kit

Ferper at ur o BRoACY S Rigp ol pRL SERAEREARTRTS R IOH] pepidl Bpfi e €
cul ture supetdhapéditusd dfhe°C hoer bdonBsrsdesThé hsid tab avereWaserd dggsch N dyith

reacted for one day at a tenperature of 4C. The plates was washed with
PBS, pH7. 4, phnosphRre-bufifertd edalieé o(BBg pHdXi4), p2htoei BlotRO Ack, (e deimawks

din the ab ml e. 3 by_dilLuting t -fol.d with buffer C
PO BaM ahos phiCBcH DB s ishy VLY ESpeuath n) SYBBRS. GIN7 B quH e aimg 0
EDTA] ,

o o) et g SORE BRE plRER 6ot BoPHD 1bek SRCIRRLA HAfs dhiReRA] oo
was det er m ngdq kyedtbe for et hadt d23ehirad al tenfpeahh® o 4°6s Thaheasit-k8bbit he

subcl asses of the nonoclonal antibody porduced by these hybridomas were
No. 4 (1gQGl), Ig®. adtibod6bindit® wjcraplhtédy. hiffex IE(25) u IEaadpkabtyph spedifid f or
produci ng nouse_ascites fluid of hybridonms: Hybridomas, No.4, No.101 and
No. 116 wer eanhbedy d98itlecontpiniaga anliso-tymiviiag britodnetes by Bio-Rad
adm ni stered.tp m.ce revi gushy. To the m 5 (BALB/ femgle), ,the
Sbove s ver cLpBPEiEHEs Sy QAo af&etdd ae iy &2 SRNDERTFREREC, AT he
ascites nt ai ni | e | 1 d t 2 T

monocl onlgf aﬂ%‘? E)g%tfgmhggfégﬁ#? igéeldw?c?loﬁ?? héﬁg‘g’? éitﬁéd&gggﬁet %ép%ﬁt)éﬁa% BE the
protein-A 00h¥ibﬁdoﬁi&@eayscﬁme1 aboié ewagbadde3H Weheted lfoit @thewidah tbea

sanme vol unme of binding buffer (3.5M NaCl, 1.5Mglycin containing 0.05%
temperature of 4°C. e plates was Washe(iJ with PBS, pH7.4, and HRP-
labelled. refolding toxin protein 100 «l. 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 (IgG2b) 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 ménoclonal 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%




5 June 2006 45 NaN3i pH9.0), the solution was precipitate to a reconbi nant
protei n- A-agal ose (Repligen Co.) colum that was previously equilibrated
with binding buffer, the specific antibody was eluted with el %HU@ﬁZQQ@fer
(0.1Mcitric acid buffer, pH3.0 containing 0.05% NaN3). The elution |iquid
was dialyzed with PBS, 5 pH/7.4 at a terrpﬁature of 4C for 2 days, and
filtered for renoving bacilli wth a fifter of 0.22 ,u in (producted by
MIlipore Co.) or stored at a tenperature of-80C Exanple 7 Preparation of
pol ycl onal antibody Mtoxin Cytotoxic protein Mtoxin of this invention 4.

1ng was m xeNaN ! BHY L EEe sdutidh V\‘Fa&’mjegfx ‘a%gjtb'\é%{:oﬁgﬂla%ﬂgmmeﬁg%ﬁ%%ﬁ%e of

subcut aneously inmuni Zéd to a rabbit. ter one wee saie

the Mtoxin @epligece@olidohukneihnd wess pieviously eliBBiatu@riitR e diRg Himdur e
was further subcutaneous|y inmmunized to the rabbit. After the
i muni zat i onthe epe@tic datiiodsovameludedh vrith whetdon duffero@e Mhsinxcytid buffer,

conponents, a nti-serum 0,00t ai.ne 15 Exanpl e 8 Analysis of Mtoxin
by Western BP%t(?ﬁ&gt%gSaWE @Q@Bﬁ?)er q&?ﬂé&t‘ﬂ awidnieas dpteeadhaibl PRgs
added to g hey3upen i ot } Was —

el ectrophgor eged"w%ltthr@tt%g%?i E%P%%%?&E@?H{éﬁd%‘??gf?%gwég?P%@% to
a PVDFmemmbr aigh 20 filkerrafhes. «Eachrethiéfeadpy( Mﬂ%ﬁéﬂé‘ PRl BRded NyiExanpl e
4 and Exanple 6 was used as prinmary anti body. HRP (Horseradi sh peroxi dase)

-1 abel | ed- antémpexgtbre ofm80°4nt i - nouse 1 gG anti bodi es (2000-fold dilution;

Dako) was used.as econdary antibody. The coloration was performed with an
ECL Western ﬁ’éﬁ‘me.Q ctBréﬂaW@%mﬁmwﬂﬁbQ@MHQWJesults, it was

cont e, et oty RgRLTRE AL BAAROBN £k SUPLEPILARRESL L,
o) 8 5 e RN SRS LB SRR B
refol ded actAbtieryoneagieek, the same amount of the M toxin was mixed with Freunds

incomplete adjuvant and the mixture was further subcutaneously immunized to

the rabbit. After the immmization, 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 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, pH?7.7, 0.5ml of M toxin 400nM having refolded activity was




5 June 2006 46 added into each columm, and these colum was plugged and
allowed to stand for 60 mnutes at a tenperature of 25C. Meanwhile, Tris
buffer alone and Tris buffer containing the sane Mtoxin were S%unewdldt o
stand under the same conditions. Al colums were then opened, each 100, u
1 dropping from5 col unmms was separ at ed,4ELurther, each Tris-buffer 0.5m
was added to each colum, and each 100 jul was collected. Wole bl ood of
normal adults was centrifuged 2-3 tines at 800 X g for 10 m nutes until

t he supernatant becane transpalent. The precipitated erythrocytes 10, ul

added to 10 ' fer S . Hsed as _a posifiv ont r.al .
Smlarly, t ea%% g%‘?g%atcatcg%}%%g’ %}r{ 9# Hé\s'ge&)?%gml‘ga,s é)l g%ecﬁ%%%gﬁgloﬂeé tg,stapd
10nM Tri s bufdre0 weisueeat astetpetfiati of 520Nt MilanvidR | 6$s WekEr %Rh%%%&d
fromthe above colums. Erythrocytes of 1 volunme per 100 volunme of the
sanpl e wer e Adédudfer cohtainvrgiliessamaNetodm twrent allanddithstseadmhdsr ey €ime
conpared by the, el uted enpgl obi n relﬁti ve concentration with a multiple
plate reader CQEi5CRS) coBIAS sWeYh dhers enengds rashndB0 ¢¢1 slrepping( fiogn 6) .

Eatryy b, cORubRl St (tlachtel caftneh S RS RARST 0 Sl VR addbiofe S
the viabili tezoluw,eaﬂpbsam.@du@ws\/\%ﬁegféadgggzvygirenglge%tomo%%hiala%t%%&s

HeLa cells were 20 cultured in 96-well ours at a ratio of

10000 cel | s pertrifaged 2/8 tinegadt 8@0 X grfor 00 neinuded Guke the gup bt beashe
sanple liquid, and a positive control of 20nMof the toxin protein were
respect i vel ytzingealens. eathe paegipitaied erythyeertendNet baddad todl 0o Tds huffes at

f . 37C. i Cell.. Co i it I LABORATORI ES
far o) pHEd: et Ghsetloio o i YG, SEAL S il Sher TRECRURLRE o
measur edy@s éﬂrt_ﬁk?gcg;i& 19e, Pladhtanty o}y%%%qgid}m Flg?s g)(gxﬁ '&as%ﬁ% as a

I ndustrial Applic Ity 'The protein and e parti I de of
invention angegdigvd | ksntedln beSamipkd. Wk esREmbe. fisint tBAt hPeve I

cancers. The antibody of this
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




5 June 2006 47 invention can be used to identify the protein of this
invention in the blood, tissues, urine and excrenents collected fromtest
patients and to confirmthe Helicobacter pylori infection. |t §4ne2006er
used for quantification of the protein of this invention. The protein of
this invention can be used as a 5 screenjng agent of the conpounds
increasing or inhibiting the activities of the protein of this invention.
10 15 20 5 June 2006 48 Sequence Listing <110> Hiroyuki. OHNO <120>
Cytotoxic Protein <130> 200212050 5 <160> 4 <210> 1 <211> 357 <212> PRT
<213> Hel i coRaehEilonHmOh : . . . u.Ser.Hs
Phe Thr Leu Asph%o}u1 AsnB%AIugwltéég% 5%{?{%\/&& é{%ﬁg%ﬁg&udnu eﬂ,\?’sgﬁ%f Shfyllﬁogg*r Cys
Asp Asn Al a tissueBherirelard ex@0m2htStolldrtéd frosh tedSintiigs S0 tthenBis e Thr
Asp Ser Arg Tyr, Thr An Gu, 35 40 45 Ala Lys Au Ser Ile An Pro Lys Asn
Ay Val Leu eficebacter pyyoré 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.

10

15

20




50 55 60 Gu Ser Ser Asp Leu Val Gn Ser Thr Ile Asp Leu Ile Ala Lys Hs
20 65 70 75 80 Ser Val Lys Lys Leu Phe Phe Asp Pro Asn G n Val Asn Leu G n
Thr 85 90 95 Tyr Lys Arg Leu Asp Ser Ala Ile Ay Asn Lys Val SlJusel2806d u

Gy 100
Hs Gu
Phe Qu
du Ser
Val Lys
Au Pro
Leu Pro
Leu Asp
Arg Thr
Au Gn
Lys Qu
Met Thr

105

110 25 Val Pro Ser Tyr Hs Arg Gn Lys Arg Ile Ile Lys Asn Asn

115 120 125 He @ n Leu Leu Lys Lys Ser A n Ala Leu Asn Val GQu A a
130 135 140 Asn Phe Ala A u Tyr Val Lys Lys He Phe Asp GQu Lys

Leu
Asp
Ile
Ser
Met
Al a
Ser
Al a
Ay
5

10

15

20

25

5 June 2006 49 145 150 155 160 Ser Qu Arg Tyr Leu A n H's Lys
Phe Leu Thr Lys Qu 165 170 175 dy Val Tyr Asp Leu Ser Phe
Leu Ala Leu Asn Ala Asn gaqd8fke ih30 Ala Ser Lys Pro His Ala
Ala Lys Asp Phe Leu Lys Ala 195 2056 du Hs Ser Ile Leu

GMOb HitgyakdIYOH®@O® Arg Tyr Cys 210 215 220 10 Ser Asp Arg Thr
Phe Phe Asp Pro Lys Asp Phe Val Phe 225 230 235 240 Lys Arg

PHEOPy EypesexicyBratkin Ser A n Lys He Tyr Asp 245 250 255 |le Val
7800 SO BARE sor Lou AL Arg Gy Val 116 Ser Asp
<160> 4
<210> 1
<211> 357
<212> PRT
<213> Helicobacter pylori
<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
Leu Glu Asp Arg Ser Phe Phe lle Thr Asp Ser Arg Tyr Thr Gin Glu
35 40 45
Ala Lys Glu Ser Ile Gln Pro Lys Asn Gly Val Leu Ala Glu Val Tle
50 55 60

Glu Ser Ser Asp Leu Val Gln Ser Thr e Asp Leu Ile Ala Lys His

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 Tle Gly Asn Lys Val Ile Leu Glu Gly
100 105 110
Val Pro Ser Tyr His Arg Gln Lys Arg Te Ile Lys Asn Asn His Glu
115 120 125
lle GIn 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




275 280 285 Tyr @Ay Tyr Ay Gn Tyr Phe Thr Hs Ser Thr Ay Hs Ay lle
Ay 290 295 300 20 Leu Asp He His. GQu Leu Pro Tyr Ile Ser Ser Arg Ser Gu
Thr Ile Leu 305 310 315 320 Gu Gu @y Mt Val Phe Ser Vval QJwnpi2§0& y
He Tyr Ile Pro Gy 325 330 335 Phe Phe Ay Val Arg Ile Qu Asp Leu Val Val
Ile Lys Asn Ser Arg 25 340 345 350 Ala @&u Leu Leu 355 <210> 2 <211>
1071 5. June 2006 50 <212> DNA <213> Helicobacter pylori <400> 2 at gaaaggat
t agaaagaga atcgcatttc acgcttgatg aaaacgcgat gttttttgag 60 5 tgtgcttata
gttgcgataa tgctttgttt ttgcaattag aggatcgctc gttttttatc 120 actgattctc

gct acact ca agdddct aaa gaaagcal®® agcctaaaaa Ifjcgtttta 180 IHoOggaagt ga
tagaatccag cgatt t,C aggcagga.tl.t gat t cgcagaacac 240 tcggttaaaa
agctcttttt t gg%g@gﬁrg?gﬁg‘(g%hé& Eﬂﬁgﬁﬁy@giﬁs E&R beyThydysgant cggcga
ttgggaataa ggttatttta gagggggtgc ctagttacga,ccgccaaaaa 3681'7150 cgcatcatta
aaaacaat ca tgagatccaa ctcctcaaaa aatctcaagc gttgaatgtt 42 gaagcttttg
aaaattttgc cgaly dbTyr AspdrealdrtPhé 024 Feadk BAAAIL TEL QA8 4 AgLgageggt
atttgcagca taaggttaag gactttttga ctaaagaggg ggtttatgat 540 ctgagctttg
agcctattttdagccttgaat §8Yaacgcga gcaaack8bca tgctttgectl®0 agt gcgaagg

L SSRRMET, LI AR R0 B0 i gt

agagtttcaa ggataaagpg agt caaaaga tt2t06t gacat tgt gaaagga?SO

Glu His Ser Tle Leu Leu Asp Met Gly Tle 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 GIn Ser Phe Lys Asp Lys Glu Ser Gln Lys Ile Tyr Asp
245 250 255
Tle Val Lys Glu Ala GIn Glu Lys Ala Tle 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 Ie Gly
290 295 300
20  Leu Asp Ile His Glu Leu Pro Tyr Ile Ser Ser Arg Ser Glu Thr Tle Leu
305 310 315 320
Glu Glu Gly Met Val Phe Ser Val Glu Pro Gly Tle 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




gcgcaagaaa aggctatttc aggtattaga gcgggcatga ccggtaaaga agcggacagc840
ttggct aggg gagtgattag cgattatggt tatgggcaat atttcactca cagcactgga 900
catggcattg gcttagacat tcatgagctt ccttatattt catcgcgcag tgaaaccatdune00@0
tt agaagagg gcatggtgtt ttctgtagag cctgggattt atatccctgg attttttggg 1020
gtgcgcattg aagatttagt ggtgatcaaa aattctaggg ctgagctttt g 1071 <210> 3
<211> 32 25 <212> DNA <213> Helicobacter pylori <400> 3 gacgacgaca

agat gaaagg attagaaaga ga 32 5 June 2006 10 15 51 <210> 4 <211> 37 <212>
DNA <213> Hel i cobacter pylori <400> 4 gaggagaagc ccggttacaa aagctcagcc
ctagaat 37 20<5198npnN2P06 52 CLAIM5S 1. A cytotoxic protein conprising a
protein having at least 90 %or nore identity for the am no acid sequence

represent ed byw2$88 Halbihacter Rylok partial peptide of the cytotoxic protein
described in claiml, characterized 5 in that the protein has the sane
cytotoxic actf@p %s that of the amno acid sequence represented by SEQ
Ip?o{\lgi nli s3pr ggr%ﬁc )élgga g[a%%eatcgggttt%l gég@ttlgaggr a%laglzgngggt \Ag{]ttetrt’?tlgggt h?iO
5 tgtgcttata gttgegataa tgctttgttt ttgcaattag aggatcgete gttttttate 120
actgattctc getacactca agaagcetaaa gaaageattc agectaaaaa tggegtttta 180
gcggaagtga tagaatccag cgatttagte caaageacga ttgatttgat cgcaaaacac 240
teggttaaaa agetetttit tgateccaat caagtgaatt tgcaaaccta caagcegtttg 300
gattcggega ttgggaataa ggttatttta gagggegtge ctagttacca ccgecaaaaa 360
10 cgcatcatta aaaacaatca tgagatccaa ctectcaaaa aatctcaagce gttgaatgtt 420
gaagcttttg aaaattttge cgagtatgty aaaaagattt ttgatgaaaa agagtccttg 480
agegageggt atttgecagea taaggttaag gactttttga ctaaagageg ggtttatgat 540
ctgagctttg agcctatttt agccttgaat gegaacgega geaaacceea tgetttgeet 600
agtgegaagg attttttaaa agcggageat ageattcttt tggatatggg gatcaaatac 660
15  gaacgctatt geteggatag gactcgeacg getttttttg accctaaaga ttttgtctte 720
aaaagagagc agagtttcaa ggataaagag agtcaaaaga tttatgacat tgtgaaagaa 780
gcgcaagaaa aggctatttc aggtattaga gegggeatga ccggtaaaga agcggacage 840
ttggetagge gagtgattag cgattatggt tatgggeaat atttcactca cagcactgga 900
catggeattg gettagacat tcatgagett ccttatattt categegeag tgaaaccatt 960
20 ttagaagagg gcatggtgtt ttctgtagag cctgggattt atatccctgg attttttggg 1020

gtgegeattg aagatttagt ggtgatcaaa aattctaggg ctgagctttt g 1071

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




wi th Helicobacterpylori. 4. The cytotoxin protein of claiml or claim?2
wherein the protein is obtained 10 by culturing a transformant which is
transformed with a reconbi nati on vector containing DNA of SEQSYJ{ynR@006
coding the cytotoxin protein of claiml1l or 2. 5. The cytotoxin protein of
claim4 wherein the transformant i s deposiited by deposition No. FERM

BP- 8218 at National Institute of Advanced Industrial Scienc and Technol ogy
(IPOD). 15 6. An antitunor agent which contains the cytotoxic protein of
claim1 or 2. 7. A nonoclonal antibody specific against the cytotoxic
protei n whi ch<2®> @bt ai ned by i nmuni zati on of the cytotoxic protein of
claim1l or 2 against a manmual. 8. The nonocl onal anti body of claim7 which
i s produced vir4h>a3fybri doma 20 clone of deposition No. FERM BP-8222. 9.
The nonocl ona<l ]?2|n>t wgy of claim7 which is produced with a hybridom

cl one of depos?r 0 . FERM BP-8223. 10. The nonocl onal antibody of claim
7 which is prg%jly j ipdoma  clone of deposition No. FERM BP-8224.
25 11. A polyc onaﬁ%ﬁ%?%@%lg%ggégi fic against the cytotoxic protein which
is obtai ged p0>muni zati on of the cytotoxic protein of claim1 or 2
against a mamml. 12. A nethod for detecting and di agnosing the cytotoxic
protein of c|SASEAEARRC ccEelliserdpAgethagorshagdadnal &fiti body or pol ycl onal

anti body described in any 5 June 2006 53 one of clainms 7-11 is used. 13. An
agent for preventing and treating gastric cancer, gastritis, gastric ulcer
triggered by the cytotoxic protein of claim1 or 2, wherein the nonocl onal
anti body or polyclonal antibody described in any one of clains 7-11 are
used. 5 14. A nethod for screening a conpound pronoting or inhibiting
activity of the protein of claiml1l or 2, wherein cell nultiplication

i nhi biti df activity, cytotoxic activity or cell death is judged by

conpari son between negative or

15

20




positive control groups with a warm bl ooded animal cell. 15. A kit for
screening a conpound or its salt pronoting or inhibiting 10 activity of
the protein of claim1 or 2, wherein the protein of claim1 or 5ung 2006
conprised. 16. A conpound or its salt that pronotes or inhibits the
activity of the protein of claiml or c4aim2, wherein the conmpound is
obt ai ned by the screening nethod of claim14 or with the kit for screening
of claim15. 15 17. The use in the manufacture of a nedi canent of an
effective anount of a nedicine containing a conpound or its salt, wherein

t he conpound inhibits the cytotoxic acLAYMS of warm bl ooded ani nmal s
containing the I n_of A nedi cine of claim17,
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2. Apartial peptide of the cytotoxic protein described in claim 1, characterized
5 in that the protein has the same cytotoxic activity as that of the amino acid
sequence represented by SEQ ID No. 1.
3. The cytotoxic protein of claim 1 or claim 2 wherein the protein is produced
with Helicobacter pylori.
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. Amethod for detecting and diagnosing the cytotoxic protein of claim 1 or
2 wherein the monoclonal antibody or polyclonal antibody described in any




10

15

20

25

5 June 2006

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 that promotes or inhibits the activity of the protein of
claim 1 or claim 2, wherein the compound is obtained by the screening method of
claim 14 or with the kit for screening of claim 15.

17. The use in the manufacture of a medicament of an effective amount of a
medicine containing a compound or its salt, wherein the compound inhibits the
cytotoxic activity of warm-blooded animals containing the protein of claim 1 or
claim 2.

18. A medicine of claim 17, which is an agent for preventing or treating
gastritis, gastric ulcer, gastric cancer or a disease that it is caused by M toxin by

the screening method of claim 14 or with the screening kit of claim 15.




