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A Reconbi nant Protein_having an Anti-cancer Effect,
its Encodi ng Gene and Uses thereof Field of the
Invention 5 The present invention pertains to the
field of genetic engineering and pharnacol ogy. The
present invention relates to a reconbinant protein,
its j

e Rerp MR BRAR Fitlel Mg af A earber Eech.
active ingriggiEncoding Geneandrlsestihessoht
invention relates to a reconbinant protein io having
an anti-cancer effect, its encoding gene, and a

Eigkﬁggggk%p&gépigﬁ%treatnent of cancers contai ning
tein as the active ingredient.
i mgreg%tqhmnbnvsérﬂams% ﬂh’é'fi‘élo%@'gém@ﬂc engineering

I'ians establish gradually a.set of %na i ng

and pé‘:atﬁna?mﬂogqr 'gbeqlome:sienmhlmvelumn menlate$> @gaanesombmant
death of in Th I h

protaifaits; garesiBg. dandaanic aSeheliaangieeting dusdicament

contfffiglf Xaid ef‘;&%ene ?Eﬁg%?ot Chs {Weu‘é%?gﬁég‘iﬂg?%cﬁent In

apopt osT's prays

partieular, C@hepfpf%sémglmabmﬁtbﬁ reldtes ¢bi @ n@d¢ombsihant protein

activated |'ynphocytes at the end of an imune
havmgsannamtamncen effect, mtaaensﬁ)dmgvgﬂibe afrk @ égedicament

for t334rpelirethnoaR s b LAIIA Sick refopiBlhant Agetein as

the é’é}%éqﬁg??gieélt\IFR and the interaction between FasL
eceptor

and T as/ Apol / CD95. 25 The activated death
receptors are directly involved in the cascade
reactlons of cell apoptqsis. They can i nduce the

3 S of §he; gdtler- cells, and are potentia

HL 00 L6H, tnar AR PN Bref By et o

sugn!iaﬁjhgc {ﬁ‘% ?{ﬁ%ﬁﬁé fregt ?gb(})t@%‘is WRIERT cahelrdice3programmed

can to fatal 1 nflammtor

deatrt:gfsﬁlomdngléflgrll gellso Tkmotmmdenbung theiaryr és %ﬁtellgﬁnds of
lethalueebt, inter at withobae caeafh Weceplrs i il Blirfagess which
mdug[].-"rﬁaﬂggﬁ%g@ag?sc%”l‘%.Wh'S'Ejdhs Béﬂéf?éi%‘i’ bydpfosis plays a
critical physiological role in the elimination of activated lymphocytes
at the end of an immune response and in the elimination of virus-
infected cells and oncogenically transformed cells. The examples
thereof include the interaction between TNF and receptor TNFR, and
the interaction between FasL and receptor Fas/Apo1/CD95.

The activated death receptors are directly involved in the

~ cascade reactions of cell apoptosis. They can induce the apoptosis

of various cancer cells, and are potential anti-cancer factors.

Although TNF and FasL can induce the apoptosis of cancer cells,

they cause severe toxic and side effects in anti-cancer therapy.

Injection of TNF can lead to fatal inflammatory responses similar to

septic shocks. This response is mainly mediated by NF-«B, a pre-

transcriptional factor, which is located in vascular endothelial cells
-1 -
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anti body can induce a ‘Fas=dependent cell apoptosis in
- liver tissues, and cause fatal l'i ver damages. W/ ey
et al. discovered TNF-rel ated apoptosis-inducing
ligand 5 (TRAIL) based on the sequence identity with
TNF and FasL in 1995. TRAIL can induce apoptosis by

anc FASCEEAR RS B, B T AniFas
antib@‘(ﬂ’%%ﬁ%‘dvé@@( Fas e pewtent ceilg oﬂ’dmglsundllvelrelfﬁssues

hysi ol ogi cal nechanlsn1by whi ch TRAI'L i nduces
and eaazmeaéa’salo vep damagesel | s V\,hl | e sparing nornal

Wh'e‘& ?e@{fe §B§%§%&J IQI% &te@%@ﬁﬁégﬁﬁﬂdgﬂng llgand
(TR 3R S AER A BT i 1995
TRATIDQE@MWU(E@%E)@NGFL% bliy ﬁf@f\iactln;r Wwiths dewth ToEeptdr DR4
or DRGseriniikectiNband Fash: dhaimBNAhTIRAM 1Sponstitutively
exprissad I A REs g hur B8R, URSERE TS TR indicates a
ohyg BEEGRATHeRR e Y nieh, TRAR MaBgess apBiptosis o
canc@ggné?sgﬁh:ﬁsp%%@?@malpam i of hesenmechanigmns include:
expressionaof gnbdé)gm@ﬁtéeaeli%%@%h @h\liw Oﬁégﬁbgﬁpﬂa&m?htﬂﬁﬁf and
DR59 Bitiding 1o Tigdkad) Aafitf B "TEALY o, ibtetaklkith three
receﬁggfsmg pgﬁ\%?gﬁdvt?m ha$htér%fo$é”¥h60tbmctt¥ @b TRAIL is

_ a protein derived fromSEQ ID
lessNhah TWdFcanicsFaslai ned by adding or deleting 15 or
- less amno acid residues at the NNtermnus 30 of the
am no acid sequence of SEQ ID No:2, and which has the
C a io SEQ ID No:2; 4) a protein
, which is obtained by 2
“The object of the present invention is to provide a recomblnant

protein with an anti-cancer effect, and a medicament for effectively
treating cancers which contains the recombinant protein as the
active ingredient. '_
The recombinant protein having an anti-cancer effect according
to the present invention is one selected from the group consisting of:
1) a protein having the amino acid sequence of SEQ ID No:2
shown in the sequence listing;
~ 2) a protein derived from SEQ ID No:2, which has a sequence
homology of more than 90% with SEQ ID No:2 and which has the
same activity as that of SEQ ID No:2; |
3) a protein derived from SEQ ID No:2, which is obtained by
adding or deleting 15 or less amino acid residues at the N-terminus
of the amino acid sequence of SEQ ID No:2, and which has the same
activity as that of SEQ ID No:2;
4) a protein derived from SEQ ID No:2, which is obtained by
B
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addi ng or deleting 15 or less am no acid residues at
the Gtermnus of the am no acid sequence of SEQ ID
No: 2, and which has the sane activity as that of SEQ
ID No:2; 5) a protein derived from SEQ I D No: 2, which
is obtained by s substitution, deletion, or addition

acifl, PG TS o128 Ao S AT R B erminus

of théCéHMthaéFd 'SeajuehceEer SEPIR. NO12, e sviich h3EAhe® same

:2 as shown in the  'sequence Ilstlng IS human
aCtIVItQICaEbilh@lhochEQJﬂ@r No: %er muted TRAIL (CPT), which io

B oacor atsin et AT E T o o2, raPiht ks obtained by
subs@{t@)’gﬂgd &’élét(\;t?ng:gfeéﬂdlﬂ td)f’”oﬁngc}r@e%?anammo acid

nti1one el ns des one or nore

residuias Tacis isralhe a@mese@{u@ncermf 8EQ IB Ney2hard debich has

into the above nedi ca . The carrier includes a

the sameactivikyeias dhat of DELR IDiN@Z., wetter,

T4y | eetilor B156) PRk 2 B0°SRyn JH 75 Ruppge isting is
e il eyl f i
huméwee?sﬁéﬁ%% Ehecireplary T pRRRRIRad Y LA IR T).  which
congistk ofnt®6 anvinodacd regidegs.esent invention may be

formul ated into varlous f cluding [njecta
dire active dngeediophat! Reyraedicanapi,td teafing cancers
proviigeg Brere sl inER IR R 70,8 I8 ol ibyefentioned

prot@ é)repared by routine nethods in the field of 25
pharmaceuti cal s. The encodi ng sequence of t he act

ihgiegired, gneter nnare t pharmaceuhosl yfoaceeaiab@ carriers

cancers d Db h
mayche ggﬁd@gp a)(@rmv'%gogeggﬁ,eﬁgféﬁﬁ ,ntng Wgﬁé@% Tncludes a

1 eq i 3
aitudff, SREerR, RSertieRs L3t 08:, "Sishtegrant,  absorption
enhéﬁc@? %Lﬁ*ﬁamanﬂ ablecrbmrencartiest llmbncantacolwnonly used in
sequence which has nore than 90% sequence
the field of pharmaceuticals. If necessary, a flavoring, sweetener
and the like may also be added.

The medicament according to the present invention may be
formulated into various forms, including injectable solution, tablet,
powder, granule, capsule, orally administered fluid, ointment and
cream, etc. Any of the aforementioned dosage forms of the

medicament may be prepared by routine methods in the field of

pharmaceuticals. .

The encoding sequence of the active ingredient (protein) of the
medicament for treating cancers (CPT) provided by the present
invention is one selected from the group consisting of:

1) SEQ ID No:1 shown in the sequence listing;

2) a polynucleotide encoding the amino acid sequence of SEQ
ID No:2 shown in the sequence listing,

3) a DNA sequence which has more than 90% sequence

U
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-3 honol ogy with the DNA sequence defined by SEQ I D
No: 1 shown in the sequence listing and which encodes
a protein having the same activity as that of a
protein encoded by SEQ ID No: 1; 4) a DNA sequence
encoding a protein derived fromSEQ ID. 5 No: 2,

nom & LAl TN SeHEEE deMRATR | S 1 oy shown n

the s!fétsléttﬁfe fnfstht’g éhHeWﬁlehSen@fodéS anproteini Haved em@ same

and has the sane act|V|é¥ as tha :
®

aC’EIVHEQaBEII'MI%t Qf %Erat%mem@ad&yﬁmda r'bit ei n
riv rom
d3ra EINA Sedience endoftgirabraten, TeiuBry M SEQ 1D
No: 2y BB St ol BRELTHIN S8 FOTfSEQTIDNER I Qbigined by
addlﬁgdoh@elfétmgat@ 0|ﬂ¢éSSIamm$J ot sift@es RiNhe; Net)ermmus
DNA sequence encodi ng afproteln derived from SEQ
e

of ths agmo \aeideiseguence @feiSEG: |D/eN0F20naB§Qha§ N@Q same
obt del et dd
aCﬂVU%b b@FggEgiﬁﬁfkﬁ%%%IOPesugugs'?E tﬁé gntkglgglgf
e has
Dhat W&Sﬁ%@%ﬁ%" A acProfeir AfEriven trom SEQ 1D
No: 2' i whigmeinosaic protéirsdietiase framsSEQolDor 24ei eptained by

rame th f | eotid 1-4 f
addingmeo nc] Brar Ingosemng 9§(gés8nﬁtté‘§£km@d@ﬁt%rmlnus

of tHe.apBho ﬁgﬁg%ﬁgéﬁﬁeo'bfﬁﬁwlp No:b, © ,8%he same
activIfy B, fiat B SEQAD No " he tumor vol uri'SSELLSte;"Sf

I?gﬁptllmgﬁ@eqnéncmhreiecodumgeaepu"oteﬁ'atd@ﬂved from SEQ ID
o4 WirREsclh ot as B i S G P onipined
subsiifi"RiB1efiG6! B AR CHI Y BRel of SR famino acid
residfl'#éﬁ‘"rril the Eirﬁir‘ﬂo(%éi@\seq@ehcet @ﬁaSEimoﬂDcNIo Qecandnlaas the
same activity as that of SEQ 1D No:2.

SEQ ID No:1 in the sequence listing consists of 501 base palrs
The reading frame thereof is nucleotides 1-498 from the 5'-end.

Expression vectors and cell lines (such as Escherichia coli and
yeast expression systems, etc.) containing the gene of the present
invention are within the scope of the present invention.

Brief Description of the Figures
Fig.1 shows the tumor volume curves of human glioma U251

under different treatment conditions.

Fig.2 shows the tumor sizes of human glioma U251 under
different treatment conditions.

Fig.3 shows the tumor volume curves of human lung cancer

.NCI -H460 under different treatment conditions.

Fig.4-1 to Fig.4- 6 show the histopathologlcal sections of human
-4 -
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I ung caner NCI-HA60 under different treatnent
conditions (HE staining x 100). Fig.5 shows the tunor .
si zes of human |ung caner NCI-H460 wunder different
treatnment conditions. Fig.6 shows the tunor vol une ‘
curves of human col on cancer COLO 205 under different

n iMONS G g '
Iung %’Pnh\l(%idgghéoo anderd- d|?féfétftngtcr§1a§ﬁ%ﬁf‘°\t&ﬁrh%zrtr§)nns (HE
stalmngoxn 1W@0Oyer COLO 205 foI | owed by different

treatments. 10 Exanple 1 Best Nbdes for he Inven of

Fiig. 2rebowsy ﬁ@etwnqmmeaco. oRugRanekyRgs sadier NCI-H460

underchiRbe g Gl oRoNsr eci ues ar posi ¢ ons
%@%hg(m@ttﬁ%; tUROE VORIPRE dUeed refmhunh Bl cancer
rary he gene encodi ng am no aci d resi dues

COLP Zt:®5lm1l13€cl:g$ differeafitreatment cORditions. generated by '
utl ne

Fignl 25t tanEio feb tRRO%q Eﬁ%ﬁ%/-@%@h 36, Micd swhigh were
oot A RSB T 0L 0 205w iterent
treatfhendgsi ti ons 135-281 of TRAI L by PCR method. A DNA |

sequence encoding five glycine residues was inserted
between the DNA sequence encoding the amino acid

of TRAIL .19 5 th-.
. e . ’c“ t an ¥ s" ‘p chic L1 cfeq V " 5 of TRAI L
ility of g yC|ne can facilitate proper
p1d?c}ﬂ ol ding. The CPT encodlng gene thus obtained
ns ni Nd ecérpr mi_dopet noadie e

regg\;ﬁgir?ar ni hausgan gliJrSgI unlgar\by oplgr%]Sthan:PRAlL

The gene sequence encoding amino acid residues at positions
121-281 of human TRAIL was obtained from human spleen cDNA
library. The gene encoding amino acid residues at positions 135-
281 of human TRAIL was generated by routine PCR method using
human TRAIL gene as the template. Then the DNA sequence
encoding the amino acid residues 122-135 of TRAIL was linked to
3’-end of the DNA sequence encoding the amino acid residues at
positions 135-281 of TRAIL by PCR method. A DNA sequence
encoding five glycine residues was inserted between the DNA
sequence encoding the amino acid residues 135-281 of TRAIL and
the DNA sequence encoding the amino acid residues 122-135 of
TRAIL. The flexibility of glycine can facilitate proper protein folding.
The CPT encoding gene thus obtained was ligated into vector

_plasmid pet28b (or other vector plasmid) using Ncol and BamHI,

resulting in an expression plasmid. The DNA sequence thereof was

confirmed to be correct by sequencing. |
The expression plasmid was transformed into E. coli strain BL21
(DE3). The transformed E. Coli was inoculated into 10 ml of LB
5. o,
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resulting in an expression plasm d. The DNA sequence
thereof was 30 confirnmed to be correct by sequencing.
The expression plasmd was transfornmed into E. col
strain BL21 (DE3). The transforned E. Coli was
inoculated into 10 M of LB -5 liquid nedium

iauif SRhRLTLAP, BoPalThd 20 Yol 0BT The, cells were

mcubétédeomldtshakwsat r@ﬁll)aif@d 12thourk. of Then i §0i thl of the
medi um cont ai ni ng 20 - n1 kanamyci n and further
culture! wag m@culate@hﬂet:p tndaol Iguid aneeiunscomtaining 20

oSty S B A ELoEHAERAS, Wien ODc
reaclp'efl‘:l (P%”t? i%ﬂ‘td)f”‘l Mt ﬁDT@r\?gg"%d(% firtedvcti & culture to

I"l'e suspended in fer containing

indué&eo r;?w‘ldtelénb(mlﬂreﬁswm 15101%mwc§m Werehe har\lfested via
wer e se n t t
centifagati aperhioe Bolinn ol ookt S 08 elet was

sussiBIREH 108 MDAy GOFRAI e P heeTHié toR Tebsland 150

rnhﬂ @l -chelating chromat ography. After centrifugation,
e supernatant was punped into an i nmobilized
N’he cal$ averesysed iyt sgnisalianiatd’ Crand svare eretrifuged

cont al ni

at 18’,&@86{1 %j all.hskiﬁfgig mgm@&gﬁﬁ ro;gﬁ{){@(noc% e expressed
protGTSETREREIB, BB e BETelT Stppleoguncy, may be
punfT{edSbgp'ér Z'?gu}%l mcgrséaMéwa%I?%}?da?tg@a%r{nynpggzgtecemhﬁugahon
the Fsmpematané maSeumumedurnnftOeoaay B @gL @”-chelate
chroalPasaPhY RAER i n Lhe ASIRINEL Ve v@ﬁéh%%“ by a buffer
contFMGE N NASLHA, 7o) 15 P NET g0 midazole to
remg(letsﬁgbﬂfael;rgm&ilﬁvmgéms thdmtamed:gﬂneremdu cdeat bound
protemasgﬂmem@eluh@lcbby 8obuib ec%rﬁ a?r%f’ngucéo M ! fpeH 7.9),
0.5 M NaCl and 200 mM imidazole. The eluted protein was
dialyzed against PBS buffer. '

Finally, the protein was purified by an ion exchange column and
a gel filtration column Superdex 200 (Pharmacia) mounted in an
AKTA HPLC system (Pharmacia). Analysis of the protein indicated
that the protein thus obtained had an amino acid sequence of SEQ
ID No:2, which is the anti-cancer medicament of the present
invention. The end product was a white powder and was water

soluble.
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Exanpl e-2 Determination of the cytotoxic effects of

t he nmedi canent of the present invention on cancer
cells using tetrazoliurn reduction nmethod (MIT) 5
Reagents: RPML1640 is from @ BCO MIT is from Bebco.
Fetal bovine serumis purchased from Hangzhou Si Ji Q ng

Eﬁwrlng Material Co. Ltd. (P. R China). Cell
O 205 (human col on cancer cell), NC - - HA60
i paot ¢hec Xevef fiLtimen n h

rTyeIorraceII) |oU21('

hurran bra| n glioma cell), are

. 3 16iis fedrazol redusiian meth
4 I\/DA I\/B 231 I\/DA I\/B 435 (human breast cancer '

(M-—r—;,—gl I ) SCLC (human small-cell lung cancer cell), H125 -

BrigroRPpAeSs 9, A PEIBCOEMTT e om Bebco.

cancer cell -grown tunor cells were

Fetatolbevird tsepnaparis apisichasedpefomn (Hanguhow ) SiJiQing

with RPM 1640 nedi cont aj ni etal bovine
Bloef@mmermg M@terﬁlsé t&{, E{gné nased |nto a 96-
fes Pﬁ‘%& HCOL B 20 HRAR, F0108, E3fieRE, 8l F FCI-Ha60

(hun%}@I L c%é@r“béllng!PMP@ZQB (RQraldirhiudtiphd myeloma cell),
a A bl ank control and prSI tive contro
¥oharheh 2 I o ePe'F]GICZ),yeUSA HL-60
(humeanc rbray Fiay tie F%Cﬁﬁm%"}o% %Rﬁﬁﬁ WE;231, MDA-MB-435
(8B BRERR, PBnedoAD,| SRR HnAf Sbell lung cancer

c||ClHt1l2“§ Vidfh Meerapeil}os T3 ¢h
)12, o g smpesriostioge, 63 ma pancreas

canc;:elace S |tncutbat ed gt 370C for four additional hours.

u

mE%i”arwS»?n fitaoticreli§ e e BlicEtel, Y8 sidtte a cell
sus BT NN S840 mien 38 eaning 10%

fetalﬁ E@ﬁgtge%ram }NaV'Iéhengeh @asge@iﬁmwmdnﬂwlated into a 96-
well plate, 10060 \Ap’alye(c%rr]'n tearl]nlbnegl; n19000 tumor cells) per well. The plate
was cultured in a 5% CO, incubator at 37°C for 24 hours, followed by
addition of medicament.

A blank control and a positive control using 5-fluorouracil or
adriamycin are employed in the experiment. The CPT samples
have five concentrations, three parallel wells for each concentration.
The cells were cultured in an incubator with 5% CO, at 37°C for 4
days. Then the culture medium was removed and 100 ML MTT
solution (0.4 mg/ml in RPMI 1640) was added to each well. The
plate was incubated at 37°C for four additional hours.

The supernatant was discarded. 150 pl DMSO was added |nto
each well in order to. solubilize Fomazan granulates. After gently
shaking, the OD values were measured by a BIORAD 550 enzyme
analyzer, with the detection wavelength being 540 nm and the
reference wavelength being 450 nm.

- 7.-
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Dose-response curves were generated by plotting wth
the cell inhibition rates and different
concentrations of nedicament, and the half inhibitory
concentrations (1Cs.) were calculated. The results
were shown in Table 1. It can be seen that CPT has an

EIASE1RAREY R, ers B4 AEHa N WG e col
inhibiieh pated arﬂi’Tdﬁfmmaeomceawmﬂmérm‘ medicameritecand the
on HL-60, NMDA-MB-231, PC-3 and HL125 cells

wh
half lichibitooy momemtraw&ae(‘ago@o\of@r@r fC@JcL&a’teﬁMer%nﬁzd esults

werd Bl T 16 B e BEPY Ja uome

stroﬁqtkr{hhpo féBTdﬁ hORYSA tARYOF OééﬁsoUZ@ﬂCGGCPIEUZB% NCI-

even tines as strong as

HAGORNID ATIIBOI 36 Trbrcrgin 10t .01 il ortRibmales has a

tunor cel

veryﬁﬂ@@g#@l&u{é RENCEN) @@fﬁ&)uég( &ﬁé& "PE'd and HL125

cols g TRGHREET B 425D TR0k AGR on RPwI

0131 P55 hibi
o228 BAGHILAY, JaEEe L osp shans, some nibior
effect226p theigroseh ofl STLCLansll 61 7Bhe2attivityeofFCPT to induce

denqtes 5-fl uorour,aci.l con

ApORIGRIEG! GBRET COIE HeSPht FavaD TN 8% £lfoBY 85 that of

C of the present invention on the growh of
“”kjgﬁﬂgl?g§&l%7 xenograft in nude mce In this exanple,
~ the aninmals used were BALB/ c-nu nude m ce, :

Table 1.  The killing effects of CPT on human tumor cell Ilnes
15 (xxSD)
Tumor cell line 1Coo (ng/ml)
CPT Fu Adr
U251 < 0.001 0.981+0.077
COLO 205 0.006x0 0.826+0.051
MDA-MB-435 0.008+0.002 | 0.199+0.138
HL-60 0.014+£0.013 0.006x0
NCI-H460 0.002+0.001 0.566+0.016
MDA-MB-231 0.043+0.0131 | 0.318x0.055
PC-3 0.067+0.002 | 4.928+0.753
H125 0.085+0.006 | 0.138x0.031
RPM! 8226 0.824+0.093 < 0.1
SCLC 10+0 0.617+£0.0257

Note: FU denotes 5-fluorcuracil control; Adr denotes Adriamycin

control.



. 10

15

20

25

30

6-8 weeks ol d. For each experinment, all animls were

of the sanme sex. Tunor cell lines: human brain gliona
U251, human lung cancer cell line NC -H460, human
col on cancer cell line COL0205 were inoculated from

invitro culture into nude m ce subcut aneously, the
Eﬁgéggﬁgigmere subcul tured and kept. Experinental
- owel | - gromm nude mce carrylng wel | - grown
< Vioit i Fes avedicare fithi egent inve

gﬁi ﬁ‘] §C§$< !aeT ﬂﬁeé 5@@@@@ §§§§| W‘%ﬁéja@%@%@% ifde mice,

6-8 M§§%GP' dl;_%i gﬁdeb('ﬁaérhméﬁt |40 BhirhBes awkrel 6f the same

out ays. The length and w dth of tunors
sex.were neasured by a vernier caliper. The animals were

et aeliaga: utim o ime U538 Rs TRy a lung cancer
cell fis MG TRiad" hi Rfadeebids Biinger, 818, CO1D205 were

inochfafd ‘fFoF‘rP'TW vaU@BIt(JRéWanrﬂJd‘@' sHtet sdboutarsebusly, the

Indicating the changes of tunor size was plotted. At
tumo e weeie smbw&uredpandnieepl the tunors were taken out

Expariiantahroesd ﬁﬁé“sﬁS@% HEAR T dRLic Syt well-

aronlf] GHEVEL) e | S8 Psatida’ b 8igeinung neck

'verté(flé\kéu' ar hegtuiglcitg wetewmm*enmaé@ﬁmalbj emd \Wereocut into

wherein Vo is the TV val ue neasured en. th
plecesmawsmgaaudmmetegtcﬁde@ mv by a seatpelal 3Ehe pieces were

moc&‘f%?eciﬁﬂ&&ft % ot TGS mIBS. KEREURABBESL Y H hecde.

Tum s 218" ﬁHCm ﬁ sili8i bf ehenangmalesafier about 7-10
h

ex use or evaluatlng the anti-tunor
daySiCThe thangiht aerd neldth of tumorsgwene measured (by @ vernier

the formula for which i
caliper. The animals were then grouped based their tumor sizes.
Each group included seven to elght animals.

The length, width of the tumor and the body welght of the mice
were measured twice per week. The tumor volume (TV) and
relative tumor volume (RTV) were calculated. A graph indicating
the changes of tumor size was plotted. At the end of this
experiment, the tumors were taken out and weighed after the mice
were sacrificed, and the inhibition rates of the medicament on tumor
growth were calculated.

The formula for calculating tumor volume (TV) is: length x width?*
+2.

The formula for calculating relative tumor volume (RTV) is: Vt/Vo
(wherein Vo is the TV value measured when the administration is
started, Vt is the TV value measured after that).

T-test was used to determine the statistical difference of tumor

_9.
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RTV of the group receiving nedicanent (T) T/ C(%

- x 100 RTV of the negative control (C) The eval uation
standard for efficacy: 10 T/C (% >60 is ineffective;
T/ C (%560 and P<0.05 after statistical analysis is
effective. 1.Thh in orv effect on human bra ma 251

weigfS, B! yAREEE AR RErUmB ! tihiefUMefel ¥ groups of
aninnt rPhe ﬁ@dé&/ ksed $0ﬁ®valllwtmgotﬁe' anti-ltumortax:tewty is the

i njection for once. given to four rousat
relative tuoses grovetle raﬁelZEj/C](%) rrtjmg‘ormt@)law{;wgv high 3

ng/ kg respectively, admnistered by intraperi toneal

injpection. The treatnent included ten injecti ons The

experi nent al R?Y‘éf%pérgréﬂ Weddivia lﬁ]écdp exhi bler

Fi gure 20 1 an e seen t

a si ganC t = i-rhi-bit-ory-—efect—on—the—growh—oft— % 100
transpl anted tuymor man brain gli 51) in nude

m ce. The turmlRl P\ZD& theonega ‘éec%FP@{}aIOAt( by wei ght

for the four treatnent groups were 30.5% 44.5% 64.8%
and 87.5% respectively. Conpared with the control

q*r?@revélfeﬁatwﬁvétmam Jorefficddye treatment groups

howed a significant or very significant statistical
d'lU ?/@)m@o iSheeffectiveqor ef fect of CPT was

o }sﬁé %m@?%&ﬁ%ﬁ’e deﬁSétita%i éﬁ@?&tig?ﬁfﬁspwae

%ﬂ%f?&‘%ﬁ%{%ﬁﬁét '(Her‘?mmOfFDhaemamebtanﬁs OArnmao AC|d Inc.
Tianjin, P. R. China) was used as the positive control, 40 mg/kg,
administered by intraperitoneal injection for once. CPT was given
to four groups at the doses of 0.6 mg/kg, 1.7 mg/kg, 5.0 mg/kg, 15.0
mg/kg respectively, administered by intraperitoneal injection. The
treatment included ten injections.

The experimental results are shown in Table 1 and 2 and Figure
1 and 2. It can be seen that CPT exhibited a significant inhibitory
effect on the growth of transplanted tumors (human brain glioma
U251) in nude mice. The tumor inhibition rates calculated by weight
for the four treatment groups were 30.5%, 44.5%, 64.8% and 87.5%
respectively. Compared with the control group, the tumor weights
of the treatment groups showed a significant or very significant
statistical difference. The anti-tumor effect of CPT was significantly
dose-dependent. The relative tumor growth rate T/C(%) values for
the groups of 5.0 mg/kg and 15 mg/kg were < 60. The relative
tumor volume (RTV) for the group of 15 mg/kg was significantly
different in statistics compared with that of the control group.
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Table 2. The inhibition effect of CPT on the growh of

human Ani nal

nunber Body Wei ght (g) Tunor | nhi bition

GroupStart EndSt art Endwei ght (g)rate (% Negative
control 8821. 91. 122. 32. 61. 280. 50 Carmnusti ne

8722.80.719.42.10.090.06* *93.0 contro

Jee2 S he nfipolligh SGet SEGPT TN
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;qgne growth of human
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NeofVE AT

33519978*
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822171

1292595

535026

1.28+0.50

Cém?t!@{n%g 13
ng/ kgl3

bﬁngbkgl48

o oo

1345882
3578103
5826123

15** 2.
33*7 1.
8**0.7

121, 2963
322 839°73
0. 57%*2

S5 CPT
0. 19, €871

1. 3 conpaf

0.09+0.06**
ed with th

93.0

negative d

CPhhemalken

ontr ol
caBcer

group

NP Hias OBA

AL

ehiah &

30.5

_cPiIAmeRY

Huali an
ppcif

P

Lve_.co

I‘ITB.

S :
21%:58' %)
M RSt ered—b

7180435

445

CPLB 6MBA |

onegl

Anal

i njgect

22.0311.1

nep 1lgs® 201

OLADLOTBERY

64.8

TC auur U1

CPWetimglat ©

ulTail I I

r. gPT

jectTo

was8 gi

I wWwas

vBh.6ed. 1

girvem at—8

hrze1xt.7eatthdot0.466u

DTy RKg— tWO

s 87.5

at—the doses of 1.7 ng/

glioma U25

1 (x

Kg, o.0 ng/kg,
SD) glioma U251 (x

SD)

15.

0 ng/kg -11

Table 3. The inhibition effect of CPT on the growth of human
s glioma U251 (x + SD)

Tumor volume
Group (mm?®) RTV TIC (%)
Start End '
Negative control | 165472 | 12381244 3.3412.28
Carmustine control | 153£35 | 109+78** | 0.5440.29*" 16.0
CPT 0.6mg/kg 141+40 | 9611582 2.77+1.97 82.9
CPT 1.7mg/kg 131434 | 588+215** | 2.12%1.29 63.5
CPT 5.0mg/kg 133457 | 510+£333** | 1.32%1.24* 39.5
CPT 15mg/kg 148458 | 261+238** | 0.71£0.57** 21.3
*P<0.05 **P<0.01 compared with the negative control group

2. The inhibition effect on human iung cancer NC|-H460

Cyclophosphamide (Shanghai Hualian Pharma Inc., P. R. China)
10 was used as the positive control, administered by’ intraperitoneal

injection at the dose of 100 mg/kg.
given at 80mg/kg two weeks later.

- One additional injection was
CPT was given to three

treatment groups at the doses of 1.7 mg/kg, 5.0_ mg/kg, 15.0 mo/kg
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respectively, adm nistered by intraperitoneal
~injection once per day. The treatnent contained a
total of ten injections. The experinental results are
shown in Table 4 and 5 and Figure 3 and 5. It can be
seen that CPT exhibited a significant inhibition 5

respBH§RINCATRISRIER By 1RaTRSal HRSIGR-BMEe por day

The trdatrhemrcoatgihadlao tbbdledf ben ingeatibrixr the three
treatment groups were 52:2% 74.5%and 87. 0% )
ﬁd@axpesnyengahpasu&smfa ghewgoh rlablg dupna heand Figure

3 andf'an 1 TSR Be Reshil BT BaliBlRY  Si8nificant inhibition
ot B¢ Cordban ratigfsblamiear rselmyifery e cancer
NCI-44460)! i intedéumice ol T tupRdwinkibitiongrates saltylated by
weig&ﬁnﬁcﬁéuer\”éﬁaé?@ét&éﬁ%iéét GTOWRS Wi B 2gberi4a%0and 87.0%
CPT. : - .
resp RIS AN U Bp e8GR rel, i Symar weiants

1 r t . T . .
o ELRTRRII s Hag EgIGanYcr vy siifcant tatstal

diffe@gncephoJrarerativeltsnerigravtieate %0 valvasfor the groups

contro

of 55 kg el ASEHGTRG Syt 2 50 1B e o Cblumes
RTVRBRE SO R At SR B thet of

the ¥6hHB §roD.

Tabie 4. The inhibition effect of CPT on the growth of human
lung cancer NCI-H460

Animal _ . |
Body Weight (g) Tumor inhibition
number :
Group _ weight(g) rate (%)
Start | End Start End :
Negative 8 7 214409 | 19.321.0 | 1.61+0.65
control
Cyclophospha-| o 7 | 20041.3 | 161222 | 0.9620.35* 40.4
mide control :
CPT 1.7mg/ka B 7 201419 19.8¢1.6 | 0.77+0.19* 52.2
CPT 5.0mg/kg 8 8 20.4+1.9 18.542.5 | 0.41+0.28™* 74.5
CPT 15mg/kg 8 8 20.94+1.1 21.1+x1.7 | 0.21£0.10** 87.0
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G oupStart EndRTVT/ C (% Negative

control 1695818746375. 984. 05 Cycl ophosphani de
1795211214343. 672. 1561. 4 control CPT

1. 7mg/ kg200103706170*2. 271. 13*38. 0 CPT

5. 0ng/ kg18751469359** 1. 490. 76**24. 9 CPT

TR & TR, 0hiBTidh B0ttt BT i arfipth Gt human
|ungm%ﬁ@ggtm@|oﬂr4ﬁm tests were shown in Fig 4-1 to Fig
group. Fig 4- 1 s omﬂnbhablu;rﬂ‘r:re‘(nlnu'lril’;?c?:;gule;”:j:;“f used

and V@moaipf asci cl eITke.  There was a far g®TV TIC (%)
| i quefactive necrqsi sSteft t he ceRPdr off the tunmor| The

t r mas surrounded i ye .t
MRSk 0 welo YR8 | AP e BT hiRodys es
ﬁﬂsﬂ%‘ﬁg thcrt the tufror cells Were arranged in
ngc[q?é'h? scicl’e- and ogahd | ke spugaun e, 6744Ehe5t Uunor 61.4
tissgenfrad rich capr I'laries|and was not infiltrated by
=5showed[that the fqunmor_ cel I S jWer e

r(ﬁ]?f:i 1o?mgfk.g ti - gQQGHﬁad | 506y Tlicl| o2 27addl Hac 8.0
Mt ecytoplasm The . ti g

e & SN appd: cHi b Aieoaerd b330 g 248
%ﬁ?f@.ﬂ pnylnfl PL@%@@.p °|T,89£1b23“ Qﬁg?OjZ i ir‘l‘jsz

Fpgoh® Shewpdq. ¢ hatcdrigaledWith tthe sieeativercorgals.d
fascicles, and sheet-like necrosis appeared in the

center. There was nmuch proliferated connective 20

&,ﬁéfre | ng%g@gbrgfgpaﬁaﬁ@aic%rcpé%&v%% édi@w?‘yrn Frg 4-1 to
Fig Ztlrémﬁgaz}e’fj hy3 'dﬁH@‘HWéreFdﬂngq‘th@éqymrU?erdw Fig 4-

| S were arranged 1 n cor ke structures

1 shHowddintiat ithedurmaorf er\sscwes | dd#fusedamndadere fascaicle-like.
in the center. It was .surrounded b{mxgnnectrve t

Therawbspa akge diquefactivepnacrasig Sc SREURT ot TRE tumor.
The bt auas. SuEtORAYRH, B thirf cbrhaCave’tis8al Mémbrane and

was poorly infiltrated by lymphocytes. Fig 4-3 showed that the
tumor cells were arranged in solid fascicle- and cord-like structures.
The tumor tissue had rich capillaries and was not infiltrated by
lymphocytes. Fig 4-5 showed that the tumor cells were round or
multi-angled, had large nuclei, and had little cytoplasm. The
chromatin was loose, the nucleoli were apparent, and there were 2-
3 nucleoli, which showed multiple signs of mitosis. Fig 4-2, 4-4 and
4-6 were for the group treated with 15mg/kg CPT. Fig 4-2 showed
that the tumor tissues were solid fascicles, and sheet-like necrosis
appeared in the center. There was much proliferated connective
tissue in the tumor, and thin connective tissue envelope around the
tumor. The tumor was poorly infiltrated by lymphocytes. Fig 4-4
showed that the tumor cells were arranged in cord-like structures.
The tumor tissue had few capillaries and had necrosis in the center.

It was surrounded by connective tissue envelope and rnfrltrated by a
-13 - -
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or multi-angled, the nucleoli were large, and little
cytoplasmwas contained therein. The chromatin was
| oose, with signs of mtosis. The tunor had few
capillaries and had nultiple point-shaped small “foc
necrosis. It is clear that the nedi canent of the

fow RRGKBET 198 ReP spEPa8, (O PECKUnEld BBlobere round

or miilteanglad hther awdicoli vere kargs) et dittle GAopl2ein was
I nj ect abl e hydr oxycanptothecin (trade nanme; X, Su,
contaimad thﬂ@ﬂzheﬁ%@hmadlrtwasllwse HedHysigns of mitosis.

The SuaBog 1P3u AR, BBEGHAHER Sufi MRy, EuafimigboM Haped smai

fOCIh@E&BBﬁ§'toneal |nJect|on at the dose of 1 ng/kg, once
day. The administration was term nated after 15

f‘ﬂ"?eﬁﬁea”etmh*h? ?Mlcamemtl ofi.the p/eesend;emAeelntlon has
a e growh of the tunprs was SI
strongdnbibiteryetiaet anhumanlwegkcangs TG B e el

hydr oxycanpt ot heci n was glven by intraperitonea

injection at the dose of 100 ng/ kg after 8 days. A

S Ny FA BTN SeffidtoBrOth f human_colon r
ydr oxycanptothecin was turther given after two
COL@ekB5 CPT was given to three treatnent groups at the

forse ety BBhaTe o RS SoB Sl PREL B! Wunan
Lisnigfabrer SOBIHASRGEIS' S, Jhcss | PRSI, Thsshizher

Phafhgideéuticans Gréupo P: R. \@hirea 7)1vFas ugetl s pwositike control,

negati1 ve control group

admlmm&eeedbbymatmmgrnt@nela’r Iﬂf&@th% Iats tl&grdéggtcp,{ﬁgﬂgjbg, once
per i he gmwz%_,t@l@wasgteaminbie&o@ftéf %Bnsective
day$y§t°§§@m§eﬂgim“ : Qs ¢Rd othat ave ghowth of the

’cumdﬂ‘@I bigaon @igncﬁcantthetlmmwweof anansanidrttcelalunﬁne-week
human col on cancer COLO 205) in nude m ce.

admieisteatiom of - hydsoxycangptethiastn ywas ghelr tamplntrapeﬂtoneai
injectiGA" At the' b88°%r 168" AdKg "b¥fer 8 days. A single
administration of 80 mg/kg hydroxycamptothecin was further given
after two weeks. CPT was given to three treatment groups at the
doses of 1.7 mg/kg, 5.0 mg/kg, 15.0 mg/kg respectively by
intraperitoneal injection, once per day.. The treatment contained a

total of 15 injections.

The experimental results were shown in Table 6 and 7 and
Figure 6 and 7-1 to 7-5, wherein Fig. 7-1 is for the negative control
group; Fig. 7-2 is for the group treated by 15.0 mg/kg CPT; Fig. 7-3 is
for the group treated by 5.0 mg/kg CPT; Fig. 7-4 is for the group
treated by 1.7 mg/kg CPT; Fig. 7-5 is for the hydroxycamptothecin
positive control group. The resuits showed that CPT exhibited a
significant inhibition effect on the growth of transplanted tumor
(human colon cancer COLO 205) in nude mice. Tumors reduced in
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days of treatnent. Some tunors even di sappeared with
the increase of the number of adm nistrations.
Observation on those mice was conducted for four
weeks after the adm nistration was 5 stopped, and no
tunor was found in 1/3 of the animals. G oss

size HgHTERATIHE Bolel AR 16 HIBH SRR cTAER T aper fve

days %?Stﬁéai‘rﬁé‘i’ﬁs bySoYﬁegﬁhrﬁ@frst @/éhf%s@m@éaﬂed with the

groups were 6% 90.8% and 97: 4% respectivel
increzseantdhea tnumteek:a)ft admgnmipatloms t uﬁiDS&éV@%/icm an those

 micelwas catauCEat Tl R Rk st Hhd | SARbiDEt St was

5 stop@%ﬁ aiPho f@igfot/ﬁigé;@elféﬁh‘besipuf193 (o tﬁéeamﬁal%d Gross

- anatbﬁii%él' %‘héi)@ﬁ@'tﬁf dtfhbeeentnice sopty sifolﬂd:omamed sngns of
that of” the <control group. Particularly,

mocumtm@nfdnenegtlg ﬂme skint ed The nmmb@maoga@s()ﬂfgmmors by

h 0

weight Gondivg Hirad ioeatadsBkopPSNSTE T 88 000 B 2l 97.4%

t he d
 respEETiyLPCHAHAL MU AMAK B M tumor weights
10 of afft eheEntsaked Egrodpgatshewed a significant or very significant

control 8819. 50. 821, 91. é 960.

statispoewsfar@trm@szcﬂ' ne latos S0me growlsratenbiG%) values

o e b IBA WEPS bk A PP or CRIBHEE (RTV)
werd ST 1 SISOt omtat of o

~ controk grouph dPanticatarly, T/C(%) value for the group treated by
15 high dosage of CPT was < 10, indicating that CPT has a high activity

on this kind of tumor.

Table 6. The inhibition effect of CPT on the growth of human
colon cancer COLO 205

Animal e
Body Weight (g) Tumor Inhibition
Group number ] :
weight (g) rate (%)
Start | End Start End

Negative conirol | 8 8 19.5£0.8 | 21.9%1.9 1.9610.73

Hydroxycampto- '
ydroxycamp 8 8 20.4+0.9 | 21.0£2.5 | 0.66x0.26™ 66.3
thecin control
CPT 1.7mg/kg 8 8 20.6+1.1 20.6x3.0 | 0.40+£0.33** 79.6
" CPT 5.0mg/kg 8 7 20.2+0.8 | 21.4%1.2 | 0.1820.15** 90,9

CPT 15mg/kg 8 8 | 20.0+0.5 | 21.1x2.4 | 0.05+0.09™" 97.4

20
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col on cancer COLO 205 Tunor vol une (mMmmB)

G oupStart EndRTVT/ C (%9 Negati ve

control 15179253211908. 305. 53 Hydr oxycanpt ot heci n
control 1503484566**3. 921. 91 *47.2 CPT 1. 7ng/ kg
20547582408** 1. 620. 62**19. 5 CPT 5. Ong/ kg

16887531 g Jpittn, et GELBP SR he orowth, of human

colowéémt;ée (O[DED)] Qg&ontrol 5 Industrial Applications

Fettrazotum—reductioret hod \IVI T I) assay was usSed Jto
det ernmine the anti - cahfamoefifodemedimmbe nedi canent . :
Grouppse- response curves weré geher at ed by p| BfM ng wi t|hT/C (%)
the cell inhibition &at&é andEMkferent

“NegBUSERNRL ons of = GRIER [ sBd throhal oiar 5o

Hydﬁ@c}?&ﬁﬂﬁbﬂ’j@%wj’ﬂonﬁ@ﬂy h‘aﬁﬂmt igg5ieeH | | ng@zanow 47.2

that—t+he—cP+HfFofrnatiom—has— VETy—StJgn fcamnt

CPT niriri/kgon ef fect on {Re5gadw B8ak408for celd20.€PT | 19.5

eXerts a very significant in Vitro KiIT1ng act|V|t on
CPTBOma/kan 10 tunor celB8E68 n¢BldEnGShumahQiR1dg-35 5% '11.0

CPTCﬁﬂgler coI on cancer, Ebsagli (:ggg_sﬁm’hspi Srgfb 7,.,,, 4.0

Ca“‘?lﬂ@ OR' Og&%%r&@%ﬂ thecﬁégét%t abnancer,

cerV| ‘cal cancer ‘and brain tunor cells. The half
i nhibitory concentrations (1C50) of CPT for U251
hurran bra| n ?I ioma cell), COLD 205 (human col on
; e DIICATIQMAG0 (human | ung cancer cell),

?P AtrW C’ﬂ&%@ hﬁ?@@ﬁl&%cﬁ%@ﬁ ﬁglo'leﬂ]' )rgafé§y<\9a%1 used to

_deter?frﬂﬁ!ée' ?ﬁét:§ni|e%bﬁ'@ér Céfﬂéot MBP- Peﬁe23ﬁ1édimamdmeast Dose-

cancer cel ancreas cancer cell) and

respglﬁﬁe (d:ufmmslwsggzgéamwat Iby epl@t’&ln. withy/ the "eedgnhibition
rates @n gpl,%{e onsamR Ao &SR Bhd the half
inhibitory concentrations (ICy,) were calculated. Observations on
many human tumor cell lines prove that the CPT formulation has a
Very significant inhibition effect on the growth of tumor cells. CPT
exerts a very significant in vitro killing activity on more than 10 tumor
cells, including human lung cancer, colon cancer, breast cancer,
stomach cancer, pancreas cancer, glioma, blood cell cancer, bladder
cancer, prostate cancer, colorectal cancer, cervical cancer and brain
tumor cells. The haif inhibitory concentrations (IC,,) of CPT for U251
(human brain glioma cell), COLO 205 (human colon cancer cell),
NCI-H460 (human lung cancer cell), MDA-MB-435 (human breast
cancer cell) are < 0.01 pg/ml.  1C4, values of CPT for HL-60 (human
promyelocytic leukemia cell), MDA-MB-231 (human breast cancer
cell), PC-3 (human pancreas cancer cell) and H125 (human lung
cancer cell) are < 0.1 pg/ml. 1Cs, of CPT for RPMI 8226 (human
multiple myeloma cell) is < 1 pg/ml. CPT also shows some

inhibition effect on the growth of SCLC (human small-cell lung cancer
- 16 -
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25 inhibition effect on the growh of SCLC (human
small -cell lung cancer -16 celll). The in vivo
experimental results show that intraperitonea
adm ni stration of CPT at a dose of 15 ng/kg/day for
10-15 consecutive days exhibited a very significant

Ce”)!nhibition effect on the 5 growh of tunor cells,
includi ng human col on cancer COLO 205, human | ung

anN@:vb"‘@x ebiriemtal | paBUIRS Ishbvet ¢hat. mtraperltoneal

npared wth the negative-control group which did no
admrmséﬂa/teaoanyoﬁeﬁil%'ineat acrdoseén 9fgr1|5| mg{kg/dsaybwfor 10-15

down .t he 8rom¢h nors in .an

consGC e ey aerbioitechA vary sianiieai i bftighdPe on the

t
oy TG GO TNVt 1 qyr COEO 205
hum8akreRing caaser N@Elnlelqrﬁo hanaddi gliomat @ 5f fetcecteras

associated with the treatment course to so ex
Gonmar.&demtb\dtha n@ganmg@ntn@bgw@uwdw%dﬁ ot receive

any RRBaFBeEt, L T EAR" sigh i SRNST ML GHR, the Glawth of
tum@%‘;m' SRy §YI%Fé%ig;ﬁ"e@&éeaﬁfeéd‘rhmlstratlon at an early

ni sStr on was sto wherein the mce received

stag&5of dmee riowth i of emmsptanted:ﬁnmoramaixos@auselshe fumor to
ng/ kg/ day. The presence of tunors ul d ot be
decre@ﬁenmecolatmen@m\é@n sanRears ifRedeftens GhGRIT ds clearly

dosé feRBnaghtns Ifnadh #’ﬁgﬂ&biﬁg e UHREA P MBS IBEEYCHith the
trea’drﬂ@'r&%&ﬁr%@ o exairiton Bf wa¥ sibswpded in nude mouse

nifrcan Ition effect on the growh of
moddsrwhi@lmwerdadranspﬂamd thhnluumancxeolcnmm@an@ar @w@hO 205

the control rou f 5
that 13urgPKg Sllzﬁgsoaél\g%r%grSHﬁorsml t E 4 %?ﬁég}ﬁeiﬂgf to the

aom{BeSS08REERHG BB R B oron

wherégﬂ e qﬁlcéa‘r‘ééei/\@éé 9%, 46rwacaiivevinfectionsvelfyCPT at a

cating a very ni ficant difference in

dosat ofi 45 cmglklgidaymade benpresencey af demesadgauld not be
confiivaed i Boeulal o0 eSHERoI VU TRy TBRT n eI anly signs
caudByBY iABLelatidPYRSre observed during the anatomical analysis.

All the data indicated that administration of CPT showed a
significant inhibition effect on the growth of transplanted human
tumors in nude mice. Compared with the control group, for U251,
the inhibition rates of 15 mg/kg CPT based on tumor weight were
87.5% and 87.7% respectively; for NCI-H460, the inhibition rates
were 87.0% and 88.8% respectively; for COLO 205, the inhibition
rates were 97.4% and 97.8% respectively, indicating a very
significant difference in statistics. Three models were employed to
conduct experiment in this invention. The results indicated that the
relative tumor volumes (RTV) of the three animal modeis showed
statistically significant difference from that of the negative control
group, wherein the animals were continuously administered with
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statistically significant difference fromthat of the
negative control group, wherein the aninmls were
continuously admnistered with -17 CPT at a dose of
5.0 ng/ kg for 10-15 days. The data concerning the
group treated by 15 ng/ kg CPT were very significantly

CPT gk d0se:of %’Et h°3ﬁss§’ffot&2f9eiga{ﬂ§/ oo 118,13 oncerning
T

riments
fromgmseeprfatml megﬂtn@TcdntJMOgreupl bwhewnaablarthet TIC (%)
side or toxic eftfects on aninmals subst&ntl al

valuasiaks dass thanneSpsamatines evan rh%wyh | Whigh indicated

that 780 $ory NGO GLEV Y, A H1ekkphfRents ha

negative control group, except that the
 good fepeatatiny;

in the treated mce were smaller. From,
CRTadib evoti exhatnt t&re;nacmmramt side amtaxicraffegis on animals.
nlflgant el ective | |b|t|on eiéect on_tu

No Substan GRsendn Hhaubarampstecs  coueelig.thg living

statl BPIiLeL 0467 p P BT 40, Wabiigood fheatreatec

grou?%T r@%lEséWédebbmbbYe@InwnhﬂOtmise abf t/hennegtaime control

as a uture in the market

grourpeo@meepamhap%beﬁsme%mffrtymar antthe:’gr.a@t.ecﬁmlg@ were smailer.
Fromythg kvt i iAb RASRALRAb AL AR T 08 A ifcant

selegﬂyév b@ﬁmgr{;égﬁgwgmﬁmﬁk ﬁéng aar?dls e%lﬂgééee& not induce
apopsisoay e r®el¢stﬂrﬁmc9|€mal\n tigsG86Q. | DThe=fare, WwoiRth may be

has the sane activity as that

f SE
usedgraseian deffecttve randsmafen TN@ 8&“ f@roﬁ'teﬁ]tH%Q E@ncers

N e e brigh

futu,{%ﬂﬁgh?jpné\mép has the same activity as that of SEQ
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4) a protein derived from SEQ I'D No: 2, which is
obtained by 15 adding or deleting 15 or less am no
acid residues at the Ctermnus of the amno acid
sequence of SEQ ID No: 2, and which has the sane
activity as that of SEQ ID No:2; 5) a protein derived

from SEQ | D No: 2, V\hlchbmm;%_'ned by substitution,

del etion, or addition of several amno acid 20
residues in the am no acid sequence of SEQ ID No 2

and which has the sane activity as that of SE

No:R. recofftiEnant: proteict having s anti-gancer e fect which is

ch act rlzed n that said .protein is SEQ I D No:2
§E§u@ﬁé'éplq3@9§ mg Oﬂ\ gene encodi ng a

RGN HEIBE AR S, 5900 o e 10 Mo
shovwh: mlf)heS%ch@eH@elhshngﬁ in the sequence listing; 2) a

pol ynucl eoti de encodi ng the am no acid sequence of

Q[)’ alopm’rﬂmdarwede‘r@élquﬁlf&é \DNong; whichas a sg uence

homafed: At ke taaBn 00 el Tl SRS REF Ro 1R REN Has the
sam%'”%pﬁ@ ngHdt%f %@!D"‘N@Q encodes a protein

e sane ~activity as that of a protein encoded

@)o?glﬁgbﬁwvcé%nyew fg%rmlw{&sldnub}m@ ,ewdighnds zobtained by
addlgggoas.ca\elﬁnngeaijé%?egg%n%n%magldsr%@%ngsatbﬂwe N-terminus
of the MmN Rl sea Bt B SEST IBTNE Z A WhIiERag the same
actn)l@, %S gﬁlgt % [ERo; 2 activity as that of SEQ | D

sequence encodi n?@a rotein derived

legom g&%egm ch\lerlgued/\lrfeom nSEd @i wlmdeebﬁalned by
addingSor eleliag: 45 051 1Bess A INhAGE: rsicies' 8F tig.C-terminus

M P RIER Gl CSE D 2R s same

20

25

30

B e O T e 57 o s e o

5) a protein derived from SEQ ID NoZISWCr)rk\)lt s o@(alned by
substitution, deletion, or addition of one or several amino acid
residues in the amino acid sequence of SEQ ID No:2, and which has
the same activity as that of SEQ ID No:2.

2. The protein according to Claim 1, characterized in that sald
protein is SEQ ID No:2 shown in the sequence listing.

3. A gene encoding a recombinant protein-having an anti-cancer
effect, which gene is one selected from the group consisting of:

1) SEQ ID No:1 shown in the sequence listing;

2) a polynucleotide encoding the amino acid sequence of SEQ
ID No:2 shown in the sequence listing; | |

3) a DNA sequence which has more than 90% sequence
homology with the DNA sequence defined by SEQ ID No:1 shown in
the sequence listing and which encodes a protein having the same
activity as that of a protein encoded by SEQ ID No:1;
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substitution, deletion, or addition of one or several
amno acid residues in the amno acid sequence of SEQ
ID No:2, and has the is sanme activity as that of SEQ
ID No: 2. 4. The gene according to Caim 3,
characterized in that said gene is SEQ ID No:1 shown

232 oDNAD Setiehgd #ﬁ?@@‘b@fﬂh@@ﬁn@éfﬂ;ﬁ@r fimSEQ 1D
No: 2t Qfgﬁe’i“é'iﬁ S gfagt@m éérﬁé'n@rSEQQEﬁ NG is obtained by

canent acc al m 5, characterized in th

add'?ug;?f ﬁi@lamgrlhﬁ %gie%mwnmamdmesmme&meﬂt& N- termmus
e nedl canent
of thencaantior iBaid BeqUBACEs Al déﬁ&r etz hat e same
| | t abl
aotw'tsv“% A PRTIONAZ 2 6™ A exprases on SLC?‘SLC“

nRr DYAg skélftﬁééﬁ@@ %,Cr?@cbél ao foteim 4eri9edAfasir SEQ ID

I | ne conpris cont al ni ng ene according_to d ai

No:24. vglhr;lrelwsmirf ptrnéen'edgrmvednfropmoSEQ 2 Ned2ng obtalned by

acidioboa el s oS TS b abiTHASATR e Grterminus
t

of WECAEEHY AP iérid S SER "IIREAD el o the same

acti Q2RO SEQIDP NG 2:<212>DNA  <213>Arti fi ci aI
gquence <220> <223> <400>1 acattg@ctt ct, c%@a?czt C

&agaINAa seguenas ercodingaat Prateit deigved from SEQ ID
o A B A O oM b
subdiMA{GECHelRNOR,  bigeRidNraes ohR gpestverad amino acid
residd€s mothet amm@ca:cmlatsaqugncgao@a‘aE@gH@cN@gaa and has the

atagttgttg gtctaaa 3
same activity as that of% ?8 No:2. |

4. The gene according to Claim 3, characterized in that sa|d
gene is SEQ ID No:1 shown in the sequence listing.
| 5 A medicament for treating cancers comprising the
recombinant protein according to Claim 1 as the active ingredient.

6. The medicament according to Claim 9, characterized in that
said protein is SEQ ID No:2 shown in the sequence listing.

7 The medicament according to Claim 5 or 6, characterized in
that said medicament further comprises a pharmaceuticaily
acceptable carrier which is acceptable to a human.

8. An expression vector comprising the gene according to Claim 4.

9. A cell line comprising containing the gene according to Claim 4.

10. Use of the recombinant protein according to Claim 1 in the
preparation of a medicament for treating cancers.

11. Use of the recombinant protein according to Claim 2 in the

preparation of a medicament for treating cancers.
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gcagaatatg gactctattc catctatcaa gggggaatat ttgagcttaa

ggaaaatgac 360 agaatttttg tttctgtaac aaatgagcac

ttgat agaca tggaccatga agccagtttt 420 tttggggcct

ttttagttgg cggtggtggt ggtggtgtag cagctcacat aact gggacc

480 agaggatgaa. gcaacacata a 501 <210>2 <211>166
Sequsitd AAPHEg <213>Artificial Sequence <220> <223> <400>2

Thr Leu Ser Ser Pro 1 Asn Ser Lys Asn GQu Lys Ala Leu

<160gey Arg Lys 10 15 5 Ile Asn Ser Trp Qu Ser Ser Arg
r Ay Hs Ser Phe Lou Ser Asn 20 25. 30 Leu Hi s Leu

Arg Asn Gy 35 Tyr Ile Tyr Ser @n Thr 50 Asn Thr
<210kys Asn Asp 65 Ser Tyr Pro Asp Pro 85 du Lou Va
21138 H's Gu Lys Ay Phe Tyr 40 45 Tyr Phe Arg Phe Gn
125 GQuille Lys Au 55 60 Lys Gn Mt Val Gn Tyr Ile
<213>ertif|_1')(/3:§al-r§leﬁqu;12£ 70 75 80
<2205
<223>
<4000 1
acattgtett ctccaaactc caagaatgaa aaggetetgg gecgeaaaat aaacteotgg 60
gaatcatcaa ggagtgggca ttcattcctg ageaactige acttgaggaa tggtgaactg 120
gtcatccatg aaanagggtt ttactacate tattcccaaa catactitcg atttcaggag 180
gaaataaaag aaaacacaaa gaacgacada caaatggicc aatatattia caaatacaca 240
agttatcetg accctatatt gttgatgaaa agtgctagaa atagitgttg gtctaaagat 300
gcagaataig gactctattc catctatcaa gggggaatat ttgagcttaa ggaaaatgac 360
agaatttitg tttctgtaac aaatgageac ttgatagaca tggaccatga ageocagtitt 420
tttggggeet ttitagttgg cgetegtget getggtgtag cagetcacat aactgggace 480
agaggaagaa gecaacacata & 501
<{210>2
<211>166
<212>PRT

{213>Artificial Sequence

<2205
€223>

<400>2
Thr Leu
1

Ile Asn

Leu His

35

Tyr Ile

50

Asn Thr
65

Ser Tyr

Ser Ser Pro Asn

5

Ser Trp Glu Ser

20

Leu Arg Asn Gly

Tyr Ser Gln Thr

Lys Asn Asp Lys

Ser Arg

40

55

70

Pro Asp Pro Ile

85

Leu Leu

Ser Lys Asn Glu

Glu Leu Val Ile
Tyr Phe Arg Phe

Gln Met Val Gln

Lys

10
Ser Gly
25

His

His

Gln

Tyr
75
Met Lys

90

Ala Leu Gly Arg Lys

15

Ser Phe Leu Ser Asn

30

Glu Lys Gly Phe Tyr

45

Glu Glu Ile Lys Glu

60

Ile Tyr Lys Tyr Thr

80

Ser Ala Arg Asn Ser Cys

95




Ile Len Len Met Lys Ser Ala Arg Asn Ser Cys 90 95 1
Trp Ser Lys Asp Ala Au Tyr @y Leu Tyr Ser Ile 100
105 Ile Phe Au Leu Lys Qu Asn Asp Arg |l e Phe Val
115 120 du H's Leu Ile Asp Met Asp Hs Gu Ala Ser
Phe 130 135 140 Leu Val dy dy dy Gy Gy dy Vval
Trp NralyAl ‘spHils Gli45r 130 LesSyr Aeg [E §yrAPlyp GarGlasn Thr 165
Tyr Gmody Ay 11015er Val Thr Asmo 125 Phe Ay Al a

Ile ﬁnseGllul I?euTLhyg G@uyAsIr}&rsp A:J!'? QIg Phe Val Ser Val Thr Asn
115 120 125
Glu His Leu Ile Asp Met Asp His Glu Ala Ser Phe Phe Gly Ala Phe
130 135 140
Leu Val Gly Gly Gly Gly Gly Gly Val Ala Ala His Ile Thr Gly Thr
145 150 155 160
Arg Gly Arg Ser Asn Thr
165




