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SPINK3 Promotes The Proliferation of Primary Rat
Hepatocytes in vitro

CHANG Cui-Fang, LUO Ya-Ru, XI Ling-Ling, YANG Jing, GUO Jian-Lin,
WANG Gai-Ping, LI Qing-Qing, WANG Xue, GUO Cui, XU Cun-Shuan”
(State Key Laboratory Cultivation Base for Cell Differentiation Regulation, College of Life Sciences,
Henan Normal University, Xinxiang 453007, Henan, China)

Abstract Liver disease is one of the major diseases threatening human health nowadays. The liver has a
strong ability to regenerate. Therefore, the development of drug target in liver regeneration plays an
important role on liver disease prevention and therapy. Previous studies found that serine protease
inhibitor Kazal type I (SPINK3) was significantly changed in rat liver regeneration by analysis of gene
expression profiles. SPINK3 is not only a trypsin inhibitor, but also a growth factor similar to epidermal
growth factor (EGF). SPINK3 can bind to epidermal growth factor receptor ( EGFR) and promote cell
proliferation. In this study, interference of SPINK3 expression was achieved by transfection of adenovirus
vectors with either insertion or deletion of SPINK3 into rat primary hepatocytes. Cell viability was
detected by CCK8 and cell proliferation was detected by Ki67 immunofluorescence. In addition, cell
cycle was detected by PI single staining and cell apoptosis was detected by Annexin V/PI double
staining. The results showed that SPINK3 overexpression increased the cell viability of primary rat
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hepatocytes, promoted cell cycle and inhibited apoptosis of the cells, while knock down of SPINK3

expression reduced the cell viability, inhibited cell cycle and promoted apoptosis of the cells.
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apoptosis

JFJ2 R0 IELAE b B 40 25 2 Ao 40 JH A ok
MRt s . Horb PR AT o i 2 pO 4
2 /5 IF 4 M B 65 % R 70% ~80% 11 |
ARAHAE AU ZIE R A ] IR G S R
ffRE CEWHAC N S 1V A S 2 R A BT R L IE
WO P AIAL T & B RS LA T 53
Z4BT SO RFEIBR G , Ak 1 PR 25 1 83 4% T 40
AT, AL EIIIEER , AR 2 O BT
AU AR B SR B 2 1R I 724 Y RE YA
SR o DR, TR0 A BTAR FEA TS B2
B KA FEXT 2B 0T B 0 ) B TR A, B AT
B BRIE T SCFIR HIME

A Z @ KB 2/3 JFUIBR (partial hepatectomy
PH) f B0 B 7 FAE JTF Y 8 Rl 40, 58 1l K BUIF
AN B b R A0S 8 T AT A0 B A AT A v A 2
REFE 22498, B30 9 762 M IFFHAEA G  i2
MRG0 2 AT B2 98, 0 3 1 2 5 T
A VR B E R O ER G R N SR S AT
XF PR BT AE T . AR R L DA 7 AR AT M 8
ol 20 i e () K 1 AR A, 1B 456 22 B TR 1 TR A 71
Kazal Il %Y ( serine peptidase inhibitor Kazal3,
SPINK3 ) RER/E Ry i fF s x40

Kazal 722 1% £ 1 B0 ) 57) 2 — Fh B 2 1
T R, SRR S R o3 MA B B A A )
( pancreatic secretory trypsin inhibitor, PSTT) 5% {98 1
K my B B A6 R ( tumor-associated  trypsin
inhibitor, TATI) '*/ . H i, %} SPINK < J#% 2J) g fr) B
FREEHENES PR E MEmNCRT Y T
RIEFE I, SPINK3 4 5 T B PP AE A G . 1990
4F Kido 25 1 KR IE SPINK3 78 K Bl #4 F 40 i AT
HAEFED o FERMTT I 0 2tk RAE LR h i
H1 SPINK3 7Ei%5 48 h JEsngy 17 45, s — 224
KB, SPINK3 HAFAE T JHE TS5 i IFeh o
FERI, TATI B e 25 5 K i AL A PR 7%
AR A RIS M S S 47 . SPINKI 78
HBV 1l HCV 3% iy 323k B, i HA & 2 fif
o 1 ) 200 M NS 22 G2 PR A 1 S | RS 8 A LA T 7 A R
bk NP RERR SPINK3 3R S SO 4 i
R W 58 T 0 R 76 200 A= A2 48, SR B SPINK3

serine protease inhibitor Kazal type IlI; primary rat hepatocytes; cell proliferation;

FELR R BRI A0 ) 58 B M RN A T R AR T AR
FHUST D RaRgE R SPINK3 5 1T% 40 i 0 T K
YA AR 2 DA G, T REZE I A v B R,
A2 F Rat Genome 230 2. 0 ifs H R 52y FF VIR )5
F4) P A R B HL 3 B 1 8 ol 4 B 110 266 PR 3 38 4
KN SPINK3 JL-F- 78 A AR vh ik B, 72T
A EIE LM R SSAR AN 55 P K AR 9 A
JH B BT A M b o 3 8 AR Ak & D S X IR 10
R0 AR A P A o B A VR T, 30
15T SPINK3 X FA= 9AE 8 48 7 I 546 1
G FHLHISRAETORE, Ry 5 25 9 () It 2 A i g 4
R ARSGHE B FE PR 3R 58 AL T G ik A
SPINK3 X JFLA R B 200 B A 40 M 355 3 200 e ] 30
TR, LLFZE SPINK3 X JL 4% K BT 40 At 1
YEM .

1 #R5FE

1.1 SPINK3 T RXRFSHEHWEE SPINK3
W RIZFHRSHE

FH BamH 1 F1 EcoR T IR il 4 4% 12 P V1) il it 1)
pHBAd-MCMV-RFP A& | LK ISCHDC 550 . AR
SPINK3 ORF J7 41 & it 5] ¥ : SPINK3-F ; acacggatce
ATGAAGGTAGCAATTATCTTTC, SPINK3-R ; acacgaa
ttcTCAGCAAGTCCCTCTCC ; PCR "1 SPINK3 ORF
FE, b3 BRI PR AZ R N D) it Tl ) i L DK [l 4
My B i R B S AR ik 47 7% 3, A 3 pHBAd-
MCMV-RFP-SPINK3 # 4H #4K, L3274 DHSa
KIGFFE, T&A 100 pg/mL ZFHEH R (Amp ')
[ {R 3% 35 5 Luria-Bertani broth (LB) | 37°C 3555 4
L, BEPLEREL 5 BT, 4 PCR %E5E 5 , 5 PH M v
DA% SR AE B ARA B BT

KAl 45 LA P45 SPINK3 7 41 s 5 2 A
JEOREL, P E A K A T 2 mL B A 100 mL LB
(Amp* ) FiFRFEH [37°C ,300 r/min, B "G TR,
FHBRE A 20 B okl ) G S Uk . B T 1 d,
B 2 HEK293T 4 i /b T & F 10%
Hyclon JiG2F L7 DMEM 15 #2309 60 mm B F=1LH
BT 37CH 5% CO, MR PR RS, Fraiii
HEREREE N T0% ~80% I, HUH 20 Jlf s #: 2k A
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JE AL SPINK3 K #48 Jftki pHBAd-BHG , H Lipofiter™
e R AT e g WSRO B, AR AR T B Y
SPINK3 i ik i .

1.2 SPINK3 shRNA RS FHHEHWHES
SPINK3 shRNA AR5 58 # &

P& GenBank A A 19 K Bl SPINK3 A 19
mRNA J351 (%555 NM_012674) %1t SPINK3 T
J¥ %] ( Table 1), siRNAl: ACCCTCCAGCTGAGGT
GAATGGAAA ; siRNA2: CCTGTGTGTGGGACTAACG
Table 1 Sequences of SPINK3 shRNAs

GAATTA; siRNA3: GGGATGTCCCAGGATTTATGA
iy i3 e AR WA i PAGE JR4EALEY oligo JFH1, 43
HIFEREZ 100 wmol/L Ji5 , FIJH 3" 1 5" Y L5 1R K3k
% SPINK3 shRNA B¢, Jf 5 Y] J5 1) pHBAd-U6-
RFP TR %8 iR ik A A5 30k
SPINK3 shRNA [ BH 4 5 vd B R AT i
KRB AN 1Y SPINK3 shRNA #2013
JoORL, Fe B3R T b g AN SE SPINK3 shRNA i

THE .

shRNA

Sequence

shRNA1: Top Strand (72 bp)

Bottom Strand (72 bp)

shRNA2 . Top Strand (72 bp)

Bottom Strand (72 bp)

shRNA3 . Top Strand (63 bp)

Bottom Strand (63 bp)

5"-AATTCGACCCTCCAGCTGAGGTGAATGGAAAttcaagaga
TTTCCATTCACCTCAGCTGGAGGGTttttttg—3'
5"-GATCCAAAAAAACCCTCCAGCTGAGGTGAATGGAAATctcttgaa
TTTCCATTCACCTCAGCTGGAGGGTCg—3’

5"-AATTCGCCTGTGTGTGGGACTAACGGAATTAttcaagaga
TAATTCCGTTAGTCCCACACACAGGttttttg—3'
5"-GATCCAAAAAACCTGTGTGTGGGACTAACGGAATTATetcttgaa
TAATTCCGTTAGTCCCACACACAGGCg—3'

5"-AATTCGGGATGTCCCAGGATTTATGAttcaagaga
TCATAAATCCTGGGACATCCCttttitg—3"
5'-GATCCAAAAAAGGGATGTCCCAGGATTTATGAT T ctettgaa
TCATAAATCCTGGGACATCCCg—3’

1.3 CCKS8 &l ZmAaiE

e FRUUA P v A 8 A AR K B At i, %
THMEZE 1.5 x 10* NI/ mL, A2 0004/l 1)
AT 96 FLA T, R 16 4, 43 AN EE, 1
~4 4,5 ~8 41,9 ~12 4LF1 13 ~ 16 4535 Mid
IEXFHRZH Ad-RFP, i 3k SPINK3 3 K6 73 B e 41
Ad-SPINK3 |, T # %F B 40 Ad-NC #1-F ¥ SPINK3 %
DR BRI 2H Ad-shSPINK3 4353 FHAH I3 f4 55 75 4=
PG A 37°C,5% CO, B FM PR 77, IH1ER Y
JE 1) 0.24 48 F1 72 h, [ BALATA 10 pL CCK8 #
W, BEFRAENIEE 3 h, BRI E 450 nm LAY IEOE
fE, TEREE 3R,
1.4 Ki67 &% 5 ik i i 40 ot 58

W B AR K T AN IR 55 R 5
10* ANMHAL/ mL, LA 1 mL/FLAY s 4R T 24 FLARH,
PEE 4 40,39k Ad-RFP 2l . Ad-SPINK3 41 Ad-NC
ZH A1 Ad-shSPINK3 21, S 4H i E 3 N EE . 23 H
AR (AR EER Y, TIRULIS 48 h, 4% BN T )y ikt
TR BEVO AL R, B 35 5L H PBS 7E % IR TG
VEAIML 2 IR, 4% 2 5 W IEAE %[5 % 15 min, PBS
FEE R FEEYE 3 K, B S min, % 0. 1% Triton-
X-100 1) PBS 7£ % il il i {4 15 min, PBS 7E %
TRIEYE 3 YK, AKX 5 min, & 3% BSA ) PBS 76 % i

H M1 h, PBST iR PE 3 WK, BIK 5 min, il A—
PU (1% BSA-PBST i B¢ ) 7EIR & N 4C & K
(ki67 1:100) ,PBST FEZ HIEVE 3 YK, BEK 5 min,
IIAZDEE =P (1:1 000) FEE R T ROLHEEF 1 h,
FH PBST 762 i FI%EvE 3 WK, &K 5 min, FHHLEOL
VRS R E WO R A RS R A,
SYEE 3K,
1.5  PI B340 0 20 A B HA

B0 B ARAT IR K U 40 B 1 IR 8 x
10* M4/ mL, LA 3 mL/fLAg R 3R F 6 LA,
BE 4 41,5350 Ad-RFP 41  Ad-SPINK3 4 . Ad-NC
20N Ad-shSPINK3 4, 20 3 ANEE . 4350
FHR IR EEA S . (2 48 h, JH] PBS VE4H RS 55 Mk
2 WK EEFE AL, 1 000 r/min B0 5 min, 3+ E 15
W45 IMA 10 mL PBS, #2232 217 41, PBS Tk
Y0 2 Y, 300 L PBS 232 B 0740 i, 159 3] g
AR, NS A AR, — IR A, —
PP AN AT BT K £ 700 WL, 4°C vk i i,
1 000 t/min .0 5 min, 725 [ 22 ¥, PBS ¥E41E 2
7,1 000 r/min.0> 5 min, 375 PBS, 0.5 mL %%
£i RNase A(10 mg ¥ f#F 10 mL PBS, i JEFRH )
) PBS B 774, 7E 37°C 1L 1 h, WA 10 pL
1 mg/mL A9 PI Y IR &) 41 i, 4°C k#5615 min, H
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300 H 20 A i i 38 , 3 220 B A o3 A 40 At & 491 o A
1o
1.6 Annexin V/PI X% 4 i 20 B 1=

FEAR 1.5 A9 J7 3 kb BHA0 g 48 h, i T L,
1 000 t/min 0> 5 min, FEBEFRR, B A 10 mlL
PBS, % 2 1217 A0, YR 2 Y, BT x 10° 2
filA 100 pl 1 x 2§/ﬁ\%{¢/@i,j}ﬂ 5 pL Annexin V Fl
5 wL PI, 3 IRBOEIE T 15 min, LA 400 pL 454528
R i A SRS I A L 7
1.7 qRT-PCR #illl SPINK3 1835 i& B E F R i%

FeRR1L 5 (R PR 48 b, R 1L, gk
MORL, IRAE o AR S SR B 1 7 vk o e 2lidk
FALERLA AN ALY RNAY ) 416 2 pg RNA K
iR, 4% B AMV 2 5% 57 R0 & ( Promega 23 ],
USA) BB, iF 47 R % S 315 cDNA 27 1 85, R
#& TOYOBO A9 Real-time PCR Master Mix ( SYBR
Green) il F & BVERAEFS FE , 7F Rotor Gene 3000 A |-
3% SPINK3 £ 26 1k 2H Fi -1 5 2H 41 i i SPINK3
B I AL BB AR DG SE R DL K NS A B
N 143 4T Real-time PCR K | 15540 5L PR 7E
AE AL A X &, BRI E 3 R
L, LR EL 3 K,

@A)

Marker

Marker SPINK3
bp

1500 —
750 —

500 —
250 ——

Fig.1 Construction and identification of pHBAd-MCMYV-RFP-SPINK3

1.8 SitEHE

fdi | IBM SPSS Statistics 20 # {8 #1748 12243
B, SRR 7 250 B i 22 5% P < 0. 05 R A 1 3
PEZER,P<0.01 RRERWBBE, UG SR
PjRE 3 KEH,

2 &R

2.1 SPINK3 it RIZRFFHMAF shRNA JRIF S
HiEWHRESH &

PCR #7"## SPINK3 ORF J§ 1| i £5H7 K /N A 240
bp. HFEFE PCR %R, T PCR i FH 19 oy 844
WG, B SR R/NGs LR R Bk 200 bp 22
Ho HLUKEEH R SPINKS 5o 2% ik s 75 ek A4 4 2
BT (Fig. 1) o YL i B2 A Ad-RFP. T =2 x
10"°PFU/mL; Ad-SPINK3: T = 1 x 10" PFU/mL, ¥
A ) SPINK3 shRNA J B i% #: 8] pHBAd-U6-RFP
T EAAT , 57 % SPINK3 shRNA By FH 4 20 5 sk
AT, U8 SPINK3 shRNA B % 27 7 HEA T 5 1%
FERG I, 4G 25 5ol Ad-RFP. T =2 x 10" PFU/mL;
Ad-SPINK3 shRNA1: T = 1 x 10" PFU/mL; Ad-
SPINK3 shRNA2: T = 1.26 x 10" PFU/mL; Ad-
SPINK3 shRNA3:T =1.58 x 10"°PFU/mL,

SPINK3 Monoclonal Plasmid double digestion

B R e e . - T

240

(A) Identification of the amplification of SPINK3

ORF by PCR; (B) Identification of SPINK3 monoclonal products by PCR and double digestion of pHBAd-MCMV-RFP-SPINK3

2.2 SPINK3 B RIER FHUAERLERE

P i B WL 8% Ad-RFP ., Ad-SPINK3 |, Ad-NC .
Ad-shSPINK3 £ 2H 40 il 15 B YL J 201, R 45 24
IR R R R E, R LR EIRT L
I AKI O 40ME (Fig. 2) , o] AT S 225000

Ll GAPDH HNZ:, qRT-PCR Western E[J575 46
AL SPINK3 B R IATEDL (Fig. 3) , % i Rk
R0 20 R 3 00 R i e Hh AR TV B
qRT-PCR 45 5 WK, o3 T IR AL RCR R4, 2o 3R 3K
RAEH B 2., shRNA3 TR 5%, Western E[J il
4505 qRT-PCR 255 —2(, L, PEHE shRNA3 X

o7 4 B B 1 5 A S 56
2.3 SPINK3 iF 514 8 38 5 4K X BR BT 40 A 7Y 48 A
)|

SABFSE SPINK3 3 ik Fl - #6%0 J A R K B4
L3S T3 s, Y CCKS A Ml 45 21 240 Jfd i) 240 it 3%
Ak, ZERER SEI 4 Ad-SPINK3 41 i B 1% 7 B
SE TR IR ZH AD-RFP (P <0.01), 1 T # 40 Ad-
shSPINK3 4 g {if 77 BH f A% F %f i 4l Ad-NC (P <
0.01) (Fig.4), KL, i ik SPINK3 7] DL &5 Ji
AR BRUFFH %) 240 35 7, 105 T 9592 R 3% 28 0 g
R TRAR I BT 200 B A A 3% 7
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Ad-RFP Ad-SPINK3

Bright field

Fluorescence

Ad-shSPINK3

50 um

Fig.2 Fluorescence microscopy was used to observe the expression levels of SPINK3 after infection The infection
efficiency was detected in the adenovirus infected cells of SPINK3 overexpression group or knock down group

(A)
4 .

SPINK3 relative expression fold

Ad-NC  Ad-shRNAI Ad-shRNA2 Ad-shRNA3 Ad-RFP  Ad-SPINK3

(B) Ad-NC Ad-shRNA1Ad-shRNA2 Ad-shRNA3 Ad-RFP Ad-SPINK3

10kD

Fig.3 The efficiency of overexpression or knock down of SPINK3 in primary rat hepatocytes (A) Relative mRNA level
of SPINK3 overexpression group and shRNA interfering group were detected by real-time quantitative PCR. (B) SPINK3 protein

expression was detected by Western blotting. GAPDH was used as a loading control

2.4 SPINK3 i ik 1558 [F A KX AT 40 b A0 18 58
)|

SF5E SPINK3 X Jii A€ K Bel I 240 Jf 164 5 68 77 1)
S, Ki67 SefE i/l SPINK3 & 2R3k 28 A
TP LA 3G FE T L, 45 W7, Ad-SPINK3 415
Ad-RFP ZH R LU 3 5 240 it e & 385 (P < 0. 01) , Ad-
shSPINK3 415 Ad-NC ZHAH L3 58 40 i 8 =& sl /b (P
<0.01) (Fig. 5) , 7] SPINK3 & % ik f #F JFAL K
SR 4 L T 202 e PR 308 O 9 ] J A R B
JHF- 40 e B 24 5
2.5 SPINK3 T A48 i#t [F 4 X 5R BT 40 i A9 40 A
A

PL Al APEREIR 9SG Ykl , BEZE B 1 ik A A%
fiz DNA #il RNA XIS IE IS 2 M 52 455 0 R
R SPINK3 5 J5A% BRI 41 At J 301 =2 1) 1 4 B A
FH,H PLAGIN SPINK3 3f 3 15 2H 1 -1 5 25 400 Jifd J&] 48]

1.0

& AdNC h
B Ad-RFP
0.8 A Ad-shSPINK3
X Ad-SPINK3
0.6 F %
‘CQ
04}
02}
0 1 1 1
0 24 48 72
t/h

Fig.4 The expression of SPINK3 could promote the
viability of primary rat hepatocytes The A value of
the cells of the SPINK3 overexpression group or knock down
group was detected by CCKS8 at 0, 24, 48 and 72 hours. *P
<0.01, Ad-SPINK3 compared with Ad-RFP; ™ P <0.01,
Ad-shSPINK3 compared with Ad-NC
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(A) Ad-RFP

Ad-NC

®) 140

120

(=]
(=)
T

Number of cells

Ad-SPINK3
.

Ad-shSPINK3

25 pm

Ad-RFP

Fig.5 SPINK3 enhanced the proliferation of primary rat hepatocytes

Ad-SPINK3

Ad-NC Ad-shSPINK3

Effects of SPINK3 overexpression or knock down on

the proliferation of primary hepatocytes were detected by Ki67 immunofluorescence assay. “* P <0.01, Ad-SPINK3 compared with

Ad-RFP, Ad-shSPINK3 compared with Ad-NC

B Ak, 45 R, Ad-SPINK3 40 5 Ad-RFP ZH #H
L, Ab T G, /M I A B L BH 3G i (P < 0.01)
Ad-shSPINK3 215 Ad-NC dHAH L, kb F G,/M 1Ay
2400 L W S R R (P < 0.01) (Fig. 6) , 458K,
1 FRak SPINK3 B i 2 14 hn AR K B4 MU 7E G,/
M AR E A8 T P2 3k R 3k D) AR S 2 0 /0 JRAR
KENFAIEAE G,/M WAy L], 2B SPINK3 {2 i
JE AR R4 6 1% 200 e ) 390, g T 2 ik PR 3 )
) DA I U 40 1% T3
2.6 SPINK3 T 1A P& IR X X BR AT 40 A A9 40 A
BTE

it — A AT SPINK3 5 JR A% K BT 40 g
T-HA H %, J1] Annexin V/PL I %E SPINK3 i %
IRZH UL K 95 20 68 D AR K BRUHE 448 0 T A 5

5 BN, Ad-SPINK3 415 Ad-RFP 41 AH L, 41 ffg
FAT M 0 TR (P <0.01) , Ad-shSPINK3 4 5
Ad-NC ZHAR LY, 20 B 0 T 8 35 s (P < 0. 01)
(Fig. 7). Z5H3EM | SPINK3 i & 354 JFEAR K R
JH 2 MR T, 1 85 H 3R 8 AR B D A R BRUHE 48 g
AT,
2.7 SPINK3 3% 3 4 % [& X K BR BT 48 A&
SPINK3 5 S i@ X EEMNRIE

R SPINK3 2% 35 A8 A6 % JE A% I B 40 g v
SPINK3 {55 53l B AH I I R IR, 25 R Wow,
Ad-SPINK3 #H 5 Ad-RFP ZH4H [t , SPINK3 #H(5 5
P [ AKT1  STAT3 SRC %1k % LM (P <
0.01), Ad-shSPINK3 Z4H5 Ad-NC 41 # [k, AKT1 |
STAT3 SRC £k ¥ T4 (P <0.01) (Fig. 8), I
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(A)
St Ad-RFP =2 Ad-SPINK3
o0

o o

- Sl gl

_qoé a E «

52 § (=3

Z S ZS[
2t gt
=) L 1 1 1 1 1

0 20 40 60 8 100 120
Channels(FL3-A)

L Ad-NC

Number
700 1400 2100 2800

0

0 20 40 60 8 100 120
Channels(FL3-A)

@
Z

90 1

80
70 f

(o))
(=}
T

50

Cell cycle(%)

G %

Fig.6  Effects of SPINK3 expression on cell cycle of primary rat hepatocytes

0

0 20 40 60 80 100 120
Channels(FL3-A)

L Ad-shSPINK3

Number
700 1400 2100 2800

0

1 1
0 20 40 60 8 100 120
Channels(FL3-A)

0 Ad-RFP
® Ad-SPINK3
O Ad-NC

B Ad-shSPINK3

S% G,/M%

(A) The cell cycle of SPINK3

overexpression group or knock down group were detected by PI single staining; (B) Analysis of cell cycle in each group. ™ P <

0.01, Ad-SPINK3 compared with Ad-RFP, Ad-shSPINK3 compared with Ad-NC

2E R0 SPINK3 A] fEif i SRC/P38 JAK/STAT
Hl PI3K/AKT 15 5 3 8% 3 38 1 I A% R BT 40 it
HA%H

3 iTie

SPINK3 fE iy — Fl 5 38 Fz A= K 7 ( epidermal
growth factor, EGF) Z5FAH LA K F 7, gl 5 3=
J2H: K B F 32 4K (epidermal growth factor receptor,
EGFR) 45 & K AL sk M5 ) . Wang %17 258 —
FIN B B, SPINK3 7E/NUIR R & B i e b iy
200 5 LR 5% Ao 40 L 1% 1 5 0 T k4% T A
Rasiinen ' BF 5 W], 75 G SLAEAE f SPINK1 4
WAL T, T UL, SPINK3 76 20 0 33 5 1 240 g

AT RAEREZE AR, A SCHESY SPINK3 X 54
K ST 41 D A 40 ) 300 0 40 Bt O T A S, & R
SPINK3 AT 2 Ji A I BT 200 16 1 240 i 348 % -5 40 )
AR T

Tiwari %7 2058 R W, SPINK3 {2 245 1 1
FEANM 4 5, Ohmuraya 251" 3 13 %t SPINK3 it =
NI R BR, /N RAE R A S LR N, LR AR AN
T A 0 A R B A R e T, N R =
SPINK3 J B i R ) . Romac 2561t %
L, @R SPINK3 FEH /IR TR ALt 15 d,
I ELRR R /N B DR S e B 40 B A 19 W T dle = 1 4
FEJ AR B AR o Fh ot ] DL SPINKS3 78 4 At 1) 1F 55 5B T
OB OR T R kPR AR, A SCHE i o RS



55 12 3] R T4  SPINK3 fR A M 555 1 SR A K BRI 40 A 1 1287
(A)
106 Ad-RFP . Ad-SPINK3
n ,
R2 R2
= 100k = 10°F
= . =
Q QL
T L R3 T R3
20} s o 3 10 A
a a S
:,:t ZATRER ::t
oot T oot
B S RS B i RS
100 L L 1 100 L= v L L
10° 10! 10% 10° 104 10° 10! 10% 103 104
ANNEXIN V-Log_Height ANNEXIN V-Log_Height
; Ad-NC Ad-shSPINK3
10 104
" n
R2 R2
= 10° = 3+
5 b4 10 .
[ .. ‘S e,
T, Prya) R3 T - ¥#R3
o 2 L -‘.".': 5 on L .
2 10 a -—1? 10?
a
3 z R
100 <10 SRR
B 3 RS SR -
lO” 1 I7 1 IO“ 1 1 - 1
10° 10! 10? 10 104 10° 10! 10? 10° 104
ANNEXIN V-Log_Height ANNEXIN V-Log_Height
B) 1

%
- | I

% Appoptotic cell
O = N W A LN N X O O

Ad-RFP

Fig.7 Effects of SPINK3 expression on apoptosis of primary rat hepatocytes
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