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WE: BR HRitk&FFER AR K 985974 7 (snake venom cystatin, sv-cystatin) 40 & & *TAF 98 I8 A = 69 H A X L oF
Ml 3% I sv-cystatin £4%F & (10, 25, 50, 100, 200 mg-L-')4E A F B16F10 A= MHCC97H mf&, C57BL/6 ) R &
FARES BI6F10 ta o2 2 2 & & mPa 7 AR A 455 25, 50 mg-kg ! 49 sv-cystatin €& & F 1, # 2 MHCC97H % je
BALB/c—nude #& Z AT B A RIGAER FH 25T 25, 50, 100 mg-kg' &9 sv-cystatin T L& & F 1, H SRR A 5h2a 68 =,
Al E & G RIME R G I8 a2 Bel-2. Bel-w A= Bax #9310 5 & & & ik, &M Cyto C & & % k4= caspase-2. caspase-3
Bhitte. $ER Haxtmadart, 25, 50, 100, 200 mg-L! #9 sv-cystatin & 285 & AL 4% 38 7% 2 AP IE a0 Me a9 AR Sh B T A
(P<0.05); C57BL/6 & Miss454 % + BI6F10 9/ (50 mg-kg )4= BALB/c-nude M F & A ME 4L+ MHCCITH
(100 mg-kg )49 8 T 38 3% (P<0.05); #k s} 432 B16F10 A= MHCCO7H %@t )& Bcl-2 #= Bel-w 69 A B 5 & & & £ ¥ T %, Bax
F 38 M 3 3% (P<0.05), Cyto C & & & ik 3 3% (P<0.05), caspase-2 #= caspase-3 #9 % 4 Eif(P<0.05). £51 Sv-cystatin €41
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Recombinant Snake Venom Cystatin Promotes Tumor Apoptosis in Vitro and in Vivo and Its Molecular
Mechanism

XIE Qun'?, LIN Yangyuan'?, LIN Jianyin’*(1.College of Basic Medical Sciences, Putian University, Putian 351100, China;
2.Key Laboratory of Translational Cancer Medicine of Fujian Province University, Putian University, Putian 351100, China; 3.Key
Laboratory of Ministry of Education for Gastrointestinal Cancer, Fujian Medical University, Fuzhou 350004, China)

ABSTRACT: OBJECTIVE To investigate the effect of recombinant snake venom cystatin(sv-cystatin) on apoptosis of tumor
cells and its molecular mechanism. METHODS B16F10 and MHCC97H cells were incubated with recombinant sv-cystatin(10,
25, 50, 100, 200 mg-L™"). Melanoma tumor-bearing mice model was established by inoculating in the lateral tail vein of C57BL/6
mice with B16F10 cells, and recombinant sv-cystatin was administered at 25, 50 mg-kg™!. MHCC97H cells were inoculated
subcutaneously(s.c.) into BALB/c-nude mice, and recombinant sv-cystatin was administered at 25, 50, 100 mg-kg™'. TUNEL
analysis was used to detected the apoptosis of BI6F10 and MHCC97H cells. The mRNA and protein expression of Bcl-2, Bel-w
and Bax, and protein expression of Cyto C were measured, respectively. Activity of caspase-2 and caspase-3 were assessed.
RESULTS Compared with control group, the apoptosis of BI6F10 and MHCC97H cells was significantly upregulated by
treatment with recombinant sv-cystatin at 25, 50, 100, 200 mg-L™!(P<0.05). The apoptosis of B16F10 cells in the lung
colonization of C57BL/6 mice(50 mg-kg™), and the apoptosis of MHCC97H cells in the primary tumor tissues of BALB/c-nude
mice(100 mg-kg™") were higher than those in control mice(P<0.05). The mRNA and protein expression of Bcl-2 and Bcl-w in
B16F10 and MHCC97H cells were decreased following treatment with recombinant sv-cystatin, compared to controls(P<0.05),
while the expression of Bax and Cyto C was significantly raised(P<0.05). Activity of caspase-2 and caspase-3 was significantly
increased(P<0.05). CONCLUSION Recombinant sv-cystatin can promote the apoptosis of tumor cells, which contribute to
anti-tumor effect.

KEYWORDS: snake venom; cystatin; hepatocellular carcinoma cell; melanoma cells; apoptosis

EE£WE: BERAKEFILETH30371747)
EZEA: W, Z, WL, #9E  Tel: (0594)2768812  E-mail: xqptu@163.com  “BIS(EE. AER, 9, Wil, #Hiz Tel:
(0591)83569132 E-mail: jylin@mail.fjmu.edu.cn

A E PSR 2 2% 2021 4F 9 H 45 38 455 18 1 Chin J Mod Appl Pharm, 2021 September, Vol.38 No.18 .2193.




R AT 30 AIE 5 DAHR 5 e g 2 v 40 15 i Ak i
/NGT R e B D 2R 2R 1 B 1 55 (snake venom
cystatin, sv-cystatin), JfilifHEH TRERLRGA
77 sv-cystatin EAE [, CIERNSMLLEFIESLIX
AR AT DA IE S S R I A B A A
RS mA RPN, 38T sv-cystatin
PR B /N BB 6, 25978 (BLOF 10) 200 it )5 114 28 11 o
SRR FIRTER AL, RIS S T
(AR A B B PR 3 3 HH B T o0 I B i i e ) ¢
M sv-cystatin F4H (AR AIM T G2 5 HAT
IR/ I AR . i, ASBIFSE SO0 s A N A s i
— R sv-cystatin AT HR O IR AL T2
M, 48~ HATRERY > FHLH, LI sv-cystatin
Bl IRE 1 BRI S R T L
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1.1 4tk

AN MHCCO7H 4 e (2 B R 2= M@ i 52
), /B IR A0 B16F 10( T Fp [ i AU % 55
Y G, S GDC0038), 434 DEME Fi
RPMI1640 £ 375345 10% 064 075 ) F FLRE 7%
1.2 Y

C57BL/6 /N, @, 6 JE#%, 45 H, (K&
(18+2)g; BALB/c #5, &, 6 Jl, 32 K, &
H(18+2)g, WA H EFRLE B mG i sh i ot ot b
WIS W A R A F, S A =i el
SCXK(¥)2007-0005,

1.3 il SR

Sv-cystatin 41 8 3% SRS B 9T ik
Fihalifk 34532, TUNEL Killig 7] & (Roche /A ,
H5 . 11684817910); caspase-2(%5: K117-100)
Fl caspase-3( 5% 5 : K106-100) ¥ M ik 7] & A
Biovision 2% )77 s B-Tubulin(58 5 : sc-5274) .
Bel-2(#8 5 : ssc-509) . Bel-w( %55 : ssc-11422) Fil
Cytochrome C(Cyto C, %5 ssc-7159)Hii&ly H
Santa Cruz A #l; Bax #i&BD A#], 5.
$554104) ; Jx % 5% 3K 7 £ (Epicentre , 185 :
sMS041050).

DYC-SCZ7 & i £ 1 HL Pk {X(Pharmacia Biotech
/vAl); CytoFLEX S Ji =40 2% (Backman Coult);
Rotor-Gene 3000 real-time PCR 4" 3 {¥ (Corbett
Research); Model 550 [ifiFr{¥(Bio Rad A +));
Hu-12A BUE S HE(H 7).
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BN TFAI R AR, S0 B AL EE N 10, 25,
50, 100, 200 mg-L~'AY sv-cystatin 5 2H 7K 441
EF 2 h 5, HET)E 2t .

2,10 W AHARANIAST  AUIEER T 6 FLAR,
AL 11004 A S Pk E A E AR 2h 5,
IAE I BE Y, A B AR A TG

2.1.2 TUNEL &AM FfL 3x10° 4204
T 12 LA A S ik EEAEAEA 20,
WACHE 200 it U 4K T 22 SR A R T B 8B A I
¥t B TUNEL kil 0 & 80 Jr i, MKk % m
TUNEL iR &%) . Coverter-AP(vial 3)F1 NBT/
BCIP, %% FWLE s R4 pE B, THE T4
% (apoptotic index, AI) = (FH 4 20 jg £/ 40 it
0)x100%.

213 TR ME 6 fLEEFER iR
Ix10° N4, S Pk EEEHEAEMN 2 h 5, X
TR 0.03)+ 2 R EE (R 1.5 g L)
IR e, HRER(F L /34K 1 g L")~ 2k B (5
B 1S g LOfTRREE, 4bik., g,
Pk Yo )5 B e s,

2.1.4 Caspase-2. caspase-3 IiPEIE 40U Fh
T 24 FLANMIES FRM, T S Pl BE ) B4 B AT
2 h )5, WIS L, AR IR &t T
PR, BRI EIE P K 405 nm BTG A), 43
e BTG

2.1.5 LAY & PCR Kl Bel-2. Bax #ll Bel-w Y
FENFEIKk  AMRERD T 6 FLARMEEE IR, A 5
Pk R EMAEAMEN 20 )5, $REUE RNA,
TP sk, PCR 384 Ly 34, WS MRER A H
T -3- W 2 I & B (glyceraldehyde-3-phosphate
dehydrogenase, GAPDH), 22ACt3/3#fr mRNA 4
kR, BIFIIILE 1.

+F1 i EE PCR LB ASIHFH

Tab. 1 Primer sequence of real time PCR

#MH 151 Jr B JEE /op

GAPDH F:5’-AAGAAGGTGGTGAAGCAGGC-3’ 203
R:5’-TCCACCACCCTGTTGCTGTA-3’

Bcl-2(human) F:5’-AGGATTGTGGCCTTCTTTGA-3’ 116
R:5’-TGCCGGTTCAGGTACTCAG-3’

Bcl-w(human) F:5’-TTCACCCTACCCTCTACCACA-3’ 166
R:5’-CAAGCCCTTTACCCTTTCAG-3’

Bax(human) F:5-GGCAGACCGTGACCATCTTT-3’ 73
R:5’-CCTCAGCCCATCTTCTTCCA-3’

Bcl-2(mouse) F:5’-CGCCTCTTCACCTTTCAGC-3’ 294
R:5’-TGCAGGTACCAATGGCACTTC-3’

Bcl-w(mouse) F:5’-CACCCAGGTTTCCGACGA-3’ 125
R:5’-GTCCCACCAAAGGCTCCAT-3’

Bax(mouse) F:5’-CAGGATGCGTCCACCAAG-3’ 196
R:5’-CAAAGTAGAAGAGGGCAACCAC-3’
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2.1.6 Western blotting Jll & Cyto C. Bel-2. Bel-w
Ml Bax SRR AR T 6 FLANMRE R4,
A S Mk EE A AEN 2 h 5, SREUR T
R Cyto C, “ FLER AN A & 28 A I A 2 1
EERE IR I B R 78 IR BN IMASE — ik 4 °C
MR R, AR AT, NS IREE B-Tublin,
ImageQuant TLv 2003.03 %434 H & AT
ik,

2.2 SR N g 20 R O T AR Ak B ARG

2.2.1 C57BL/6 /NELB16F10 4 s i #4904 sh sk
¥ R AXTIELE K 25, 50 mgkg ! HAEH
AT, B 15 Ko DiARRERKFE B16F10 41
ZE AT 1x10° 4>, A H /N EUR § bk b 7 5
0.2 mL AUIER, PiflEd 43 T 3 IREHEN
TRITHETEST . THEMERT 24 h, SRS 2 h RaE)S
24 h Ay S TIE R T | R K S R s G 4%
1K, 521 d JGAbE, BUMA TR0
2.2.2 BALB/c #EMT KWEUE RS {55
XTHRZH Iz 25, 50, 100 mg-kg™ T VAT,
B 8 Ho WL 0.2 mL AHMEWR (S 1x107 4
MHCC97H 4 T#R BUAT S B2 A T4 Fh

2.3 Gt

SPSS 22.0 AN T B AL BT, 24
(R R R D7 200, Al Wi LR LSD
i, P<0.05 hESFHAGIFEE X,
3 &R
3.1 Sv-cystatin 54 2 [ b PR 4 M S S A
T2 Mk AR 4

5 AR 4L A B16F10 4 & & 10 mg-L~! 4h
1) 4 FIEZH A MHCCO7H 400, 78 GO/Gl W& Rij
B AR RGN A A, SRR A W
R 4 K B TH(P<0.05) 25 R UL 2 A 1,
3.2 Sv-cystatin 5418 FX R AR SN T Y
Al

S5XTRAMLL, BT 10 mg- L /N HAY
4 40 2 FhARIAARSN AT 2 521 0 (P<0.05) . 45 5 W,
= 3 A 2,

%<2 Sv-cystatin T4 & g 4 2 J5 B16F10 2 MHCC97H 4
M —EhREEHENEN(XLs, n=5)

Tab. 2 Changes of hypodiploid number in B16F10 and
MHCCI97H cells treated with recombinant sv-cystatin(x s ,
n=5)

T AT AR LA/ %

il

e o S e ot s o B16F10 MHCC97H
l%_:*i ’ Egﬂﬁ IJ:_l YﬁﬁMﬁ*ﬁ)ﬁgﬁ 2 %@'%Hﬁﬁ/‘ﬁ Xf e 1.09+0.06 1.32+0.035
HESE U, S5 d, M 6 UGB IR maeiara
ZH 20 A5 K 10 mg-L™! 3.70+0.05" 1.66+0.05
AR TR / 25 mg L-! 5.74£0.06") 5.85:0.08")
2.2.3 TUNEL BT A B C57BL/6 /N R ZH 21 50 mg-L"! 7.1120.06" 11.20£0.03"
& BALB/c ﬁﬁm?&mﬂq:ﬁgéﬂg}{ﬁ?ﬁfmam%w 100 mg-L™! 11.76x0.21Y 15.6440.079
. i . N 200 mg-L™! 16.21+£0.31Y 19.22+0.60Y
A, TUNEL 35450, DAB R4, $iFWEREREG om0
BH ‘r/j:'_ éﬂfm@ Hj I)Ln, y ‘H‘% Al, Note: Compared with control group, VP<0.05.
HHAEARITY
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Fig. 1 Effect of recombinant sv-cystatin on the number of hypodiploid cells in B16F10 and MHCC97H
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HAERRITA

payiistiiy 10mg Lt 25mg-L!

B16F10

&l 2 Sv-cystatin 4 & G 4 2 J5 BI6F10 f2 MHCC97H 41 At #9 /A = & k. (TUNEL, 200x)

t FOR BN
Fig.2 Changes of apoptosic cells in B16F10 and MHCC97H cells treated by recombinant sv-cystatin(TUNEL, 200x)

MHCC97H

1 meant positive cells.

<3 Sv-cystatin E4 & A 4 % 5 BI6F10 #77 MHCC97H 41
Ktk AT Z (X £5, n=5)

Tab. 3 Changes of Al in B16F10 and MHCC97H cells
treated by recombinant sv-cystatin( x £ s , n=5)

Al/%
AL B16F10 MHCC97H
X IRZH 1.33£1.03 1.67+0.82
RAEARITA
10 mg-L! 1.83£0.75 2.3240.52
25 mg-L! 2.84+0.75Y 3.50+0.55"
50 mg-L! 3.67+1.03Y 4.50+1.05"
100 mg-L! 5.33+0.820 6.17+0.76"
200 mg-L! 6.00+1.27Y 7.16+1.17Y

H: XA, YP<0.05,
Note: Compared with control group, "P<0.05.
3.3 Sv-cystatin 54 0 R 4 R TR AR A
ALY

SGIbORR RO 29Ik B )b ) 2t Lo
FH T IR 20 A, o 20 4 1 Ak B e s 4 o B
PTEE . FAnfEg /)N, MR B kRS,
MAEM L, MM aaitTaw, WS Ry
ik, ORARREEIKOC, WK, g 4,
B O EER . A M Toa] Lok
PRI K, s/ HLZS AR, N R, %
e ks . N8 R, TTULZRRI T MA
iR 3,

A . DA 10mgl"  E25mgL”
1 50 mg'L! 100 mg'L"  [@200 mgL™
0.15 - _ y “‘
F 010 2
0.05 - : %
—r /j

0

caspase-2 ' caspase-3

50 mg-L! 100 mg-L™! 200 mg-L!

B16F10

i <

XTHELH (4 000%)

MHCC97H

Y, k!

B3 Sv-cystatin E4H & g A E 5
I T2-50 mg L~ FHEAL; BRI 1200 mg L Sl REAL; A -
ZEUIRELS R, AU G, O ABTEER, UYL 12K
P/ MA

Fig. 3 Changes of ultrastructural features of B16F10 and
MHCCY7H cells treated by recombinant sv-cystatin

Early apoptosis—group of 50 mg-L~'; late apoptosis—group of 200 mg-L~';
A —cytoplasmic vacuole-like structure; A —nucleus shrinked, nuclear
chromatin condensed and gathered along the edges of the nuclear
membrane; 1— bud-shaped apoptosis body.

3.4 JMJEYNN caspase-2. caspase-3 Vi TEAEfL

SXTEAMEL, BT sv-cystatin 5 2 8
10 mg L' I 2HAh, ARG Y 2 R e 40
caspase-2, caspase-3 T I i F+ 55 (P<0.05) . 45
RIULKE 4,

Po0. DA 10mgL' B25mgL?
O50mgl”’ E100mgL” [E200mgL’
0.15
Fol0-
0.05 ‘
0 =R 7

B 4 Sv-cystatin E 4 & A4 j5 BI6F10 2 MHCC97H caspase-2. caspase-3 i Z (X ts, n=5)

A-B16F10; B-MHCC97H; 5xfME4iAHLL, VP<0.05,

Fig. 4 Changes of activity of caspase-2 and caspase-3 treated by recombinant sv-cystatin in B16F10(A) and MHCC97H(B)

cells(x £ s, n=5)
A-B16F10; B-MHCC97H; compared with control group, VP<0.05.
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3.5 Sv-cystatin 5 2] 5 X IR 40 Bel-2 . Bel-w
K Bax PR % S 7K 10 52 )

50, 100, 200 mg L' I A/EM)G 2 Fhanii
(1) Bel-2 ik 8 2 T FE(P<0.05); 5 DilEAE
FHJ5 B16F10 H Bel-w #3534 % F 4 (P<0.05),
4 10 mg L' 741 4 MHCCO7H 4l rp Hi4y 4 4
FlH4H Bel-w 22353 2 FRE(P<0.05). 25, 50,
100,200 mg-L~" 58 5t 24 HI 5 2 Flihogg 4t i %) Bax
FR E FIHP<0.05), 45RWIAE S,
3.6 Sv-cystatin HLZH & F XM AIM Cyto C.
Bcl-2. Bel-w M Bax R FEEAIFEIN

2 Pl 4 Cyto C. Bel-2 fil Bax k728 1k
Kl SXHRAAMLL, 50, 100, 200 mg L' FH4
Bel-2 33k & 3 F # (P<0.05); 25, 50, 100,
200 mg-L! FJ&E4H Cyto C Fl Bax Fikg# [
(P<0.05); BI6F10 M 5 4 Bel-w £k
i F[(P<0.05), MHCC97H 40U T 10 mg L™
FlE A A 4 4 Bel-w Fikw i B/ (P<0.05).
ZER LA 6.,
3.7 Sv-cystatin HZH 8 [0 P JIRE 20 LR T A
Al

25, 50 mg-kg ! EAHEIAYT CSTBL/6 /MR
J& , IiEE RS kL B16F10 4L AL {5351/ 2.08+0.19
F12.96+0.53, 5 %F HAZH (1.85+0.19)F 1, 50 mg-kg ™!

A B16F10/mg-L™!
0 10 25 50 100200

N

Cyto C |15 kDa

2 R 0

Bcel-w - “» 22 kDa

B-Tublin [ N R = 55 i1,

B MHCC97H/mg-L!
0 10 25 50 100200

Bol-2 ——— ,& 28 kDa
Bcel-w M 22 kDa

Bax st 22 kDa

B-Tublin ™ ™= === . 55kDa

| AN RIK KT

BAMXRIEKT

ZH B IN(P<0.05); 25, 50, 100 mg-kg ' HELHE
FARIT AR BUS , MO B2 g 4148 MHCC97H
AN AL 4> 9 2.0240.17, 2.183+0.48 Fil 2.85+
0.37, SXFIEZH(1.88+021)MFL, 100 mg-kg' 41
Al 5B EHHN(P<0.05), Z5F LK 7,

A 207OXHEAH 10mgL! BH25mgL?!
(150 mg-L! E100 mg' L' ©1200 mgL™
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D11

mRNA % ik kT
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: : : %b’d
0.5 :; ::
= %»ﬁ = %H
0 3! SHR

Bel-w Bax
B 20 goxmR4 10mgL! B 25mgL™
050 mg' L' E100 mg-L™!

F1200 mg-L™!
)

—
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o
n

mRNA A3} Rk KT
=)

5 Sv-cystatin E4 & & 4 # /5 BI6F10 2 MHCC97H %
M Bel-2. Bel-w 7 Bax #% XA FHEH(X s, n=5)
A-B16F10; B-MHCC97H; S HtZHAALL, DP<0.05.

Fig. 5 Expression of Bcl-2, Bel-w and Bax mRNA treated by
recombinant sv-cystatin in B16F10(A) and MHCC97H(B) cells
(xts,n=5)

A-B16F10; B-MHCC97H; compared with control group, "P<0.05.

2.0, OXFHRA 10mgL?! H25mgL™
050 mg L' E100mg L™ [@200mgL™!
1.5
D1
Dy
= :
" Bcl2 | Belw '
mpoice:| 10mgL?! H25mgL?!
1.5y @50mgL" £©100 mgL™' 200 mgL™
b D
1) %;51
1.0 = %:.z D11
e o
0.5 %;.:
iy
N
— \,.‘ .
0 T 1

CytoC ' Bcl2

6 Sv-cystatin 4 & G4 J7 BI6F10 f2 MHCC97H 4 jf Cyto C. Bcl-2. Bel-w f2 Bax & G AT Rk E(X s, n=5)

A-BI16F10; B-MHCC97H; S5%F ML, DP<0.05.

Fig. 6 Relative expression of Cyto C, Bcl-2, Bcl-w and Bax protein treated by recombinant sv-cystatin in B16F10(A)and

MHCC97H (B) cells(x £ 5 , n=5)
A-B16F10; B-MHCC97H; compared with control group, "P<0.05.
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Fig. 7 Cell apoptosis of lung colonization in C57BL/6(A) and intradermal tumors in BALB/c-nude(B) treated by recombinant

sv-cystatin(TUNEL, 400x%)
1 meant positive cells.
4 Wig

e} % BH 2 e 2 R £ T ) 7 (cystatin) K
TG 22 51 B e g 20 M A T BELIST 4 i
AR MR 287 7 A DIBED), Sv-cystatin & —Ff
AR A cystatin, HAEWH N ¥ Gly FIHpER
Gln-Xaa-Val-Xaa-Gly ] 55 cystatin M, cystatin C
25 cystatin Z2 5 A B 2 HE R I 5 AR ST X TR
PR, A2 A BT IESE T sv-cystatin [FlFEEA
cystatin RFE , 18 2 56 K T R4l 03RS sv-cystatin
4 AR A N S B A L, G R 2R R
T2 cystatin FEMGE LT AIHTEE MRS TE | 1228
FEER R, (B2, sv-cystatin 275 0] LA
5 I I 210 08 A S BT o R A0 3 A I
AR5, AN FE R B16F10 il MHCCO7H 4ifity
2 sv-cystatin FAH M FEHG , A4 02 S
AL SEEIGN ;TR WG B8 20t N -l
BRI A A TR L B AS A AR . HEST 2 Fb
Mg A sh AR, SR sv-cystatin 14 5 HEAT
PRSI MEAYT , 7F CSTBL/G /INRL S (5 2903 240 i
A BALB/c-nude # BRI A0 ML K2 N
I IEE 2 2 e 35 S B e e A L s R ) S ) R T R
SE AR 45 R B, 50, 100, 200 mg- L' ()
sv-cystatin 5 21 & 1 BB B E M B16F10(H i
K. 31.0%, 38.0%, 47.3%)F1 MHCCO7H 41l iz
Hl%: 21.2%, 30.3%, 40.9%)AIMZEH; o)
YRR PR, 25, 50 mg-kg ! EAIE A RE
B E I C57BL/6 /N Bl R €0, 2% 97 200 il e 7% (G ol
K 34.9%, 41.6%)FIEE RS 00 2R K (il =
27.9%, 31.1%); 25, 50, 100 mg-kg ' HLHHEHAE
% 8 2 A i BR BSOS 5 PN IR 100 s 2 A% (I ) 3¢«
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25.7%, 32.8%, 35.7%), 100 mg-kg ' FlH+£H AEf%
b 2 AR BRI K PN TR R AR (IR
31.0%), AT LAE AR A R R A S T
{14 s A5 S SR A0 < e g 34 A 22 5 7% 1) A
oL, HEM sv-cystatin 55 2H & FH TR AE AT RE S5 H:
5T I A M A T R AR O
HE— 4R} sv-cystatin 21 8 1155 T R340

YR T RO 43 F AR Ak, B AR L AF5 S R 4 i O
T AIAHSCHL o BT 844 /) B2 (1. 293 B16F1
MR EFL YL sv-cystatin FEK 5, &L Bel-w
Raidd. caspase-11. caspase-1 Fll caspase-2 F1F%
S 55 4 M R T R 4 ) SR PR ik R AR AR AR AR S
W, X sv-cystatin HE 2 A ARSI PR RS 4 i
caspase-2. caspase-3 fll Cyto C ZEH T3 F8 AR AY
AR FEATREI . BT 10 mg- LRI E4h, HAbdg
iRl sv-cystatin HE 41 8 A RENS (L i LR A N

Cyto C BRI, MM EIHMLB A Cyto C &
FERIk, 2 Fhaiiefy caspase-2 #1 caspase-3 i '
b o AR e R RO (VS BB I DA =TS TR LN
M Cyto C BERHE AT, 2 2RI T/ MAZR R
P TR LS M ks S Bl caspase ZRIHE SN ) EE
T4 . Caspase-2 1E N caspase KI5 55 T 1%
B, 1E Cyto C 55 LUHE S/ FIBIE T,
SUIEAL TR T-HRAT4 caspase-3. caspase-6
M caspase-7 55, SERTAHN R B K i, PEAM
ARG AN NN Y.-2 5 d VAR G e
B cystatin C A LA 1 Bel-2 FEM G Bid 1
PERIE, HERXTZRARREL Cyto C HYTETE, M
PG caspase IR 5 R A 21 L R T 1100
cystatin A & PR YL it <l /)N 248 Ji 9 40 e Ziﬁuﬁ\j

rp E IR P22 2021 4F 9 A5 38 45405 18 1




LIl 34 N cleaved caspase-3 Fil cleaved PARP1 32
IRRAR It A T, AR e A K B I e TR] B
R, ARFFE R, sv-cystatin 5120 8 H RSO B
B I8 A0 il caspase-2 BETSPEIG N, SRR
Cyto C B, Wit Cyto C FikIéhn, caspase-3 75
DIGE N TR A, X5 LR YIZE 1Y cystatin K
JRVE 22 W A S 2 L O T B IS 2 SRR

iz | Real-time PCR Fl Western blotting X
Bel-2. Bel-w fil Bax SR8 TR 8 H B9 2K K
PEATRGIN , RSN B16F10 1 MHCCO7H 41 fitd
% sv-cystatin EHEHMEH G, Bel-2 #1 Bel-w
KT, Bax Rik#lig, VB Bel-2 Kk HEE N A
1) Bel-2 B o i) iz Pt T- 3 N 2 —, HAE N
HEEA 225 TAEMT:, Bel-w /& Bel-2 &
TR 55— EE R 5L, Bel-w Al Bel-2 EE 5 Fi
FELRIAR . P9I B A MO A% AR AR, REAE R
PR B YE, FEER IR Cyto C fg
TRE, AEIE T AZ 2NEHI Y, Bax RS ARSI T,
Bax J#i J& Bel-2 2 G2 23], Zehi AR
Cyto C REJJ I, NTT75 40U T, Bax Hl Bel-2
AHE.Z5E A, Bax/Bel-2 ik 4 /5 m] fE
BRI A 2N Cyto C B, WF5R A B
cystain C 5§ cystatin i 5 7] LLiE 3 T 9 Bel-2 %Kik,
- 9# Bax #35, #G caspase-9. caspase-3 IHMESE
— RINKRAR T T AT 5 70 TR 1B oo 4l i
TS ARG, sv-cystatin B 418 AT LA
2 FRE A0 Bel-w Ml Bel-2 #ik, wi%% Bel-w Al
Bel-2 XFERIARRE L Cyto C By, [l X AE iR
PEP T 1 Bax ik, MM-F3 Bax/Bel-2 HAHHY
Tn, AR HE Lok A S IS 3 TF I, 2R Cyto C
HEAHM RN, 2 3h caspase THT-HIRIE S, BT
i g AL T

H AT IL, sv-cystatin 5521 85 (AT LAFE 4R LK
-5 2K - [ S B16F 10 F1 MHCCY7H 41 il
PR T, R PELS AT B g Bel-2 AN
Bel-w ik, fiEiff Bax £ik, % Cyto C B,
1% caspase-2 Fll caspase-3 45 caspase YISV {5
SR FIBAR SIS EE RN sv-cystatin HUIPIE
YE R 58 R AT JEL i
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