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Cathepsin D Enhancing Sensitivity of Gastric Cancer

Cells to Cisplatin

HUANG Sheng-kai', WANG jia*, LI yan', et al.

(1. National Cancer Center/Cancer Hospital,Chinese Academy of Medical Sciences and Peking
Union Medical College,Beijing 100021, China;2.China Meitan General Hospital , Beijing 100028,
China)

Abstract: [Purpose | To investigate the effect of cathepsin D(CTSD) on the chemosensitivity of gastric
cancer cells to cisplatin. [Methods] CTSD and its mutation 231N were transfected into gastric
cancer MKN45 cells by lentivirus. The cell proliferation was determined by MTT and the expres-
sion of apoptosis related proteins was tested by Western blot. The apoptosis rate was detected by
flow cytometry. [Results] Compared to cisplatin alone ,CTSD or 231N combined with cisplatin in-
hibited cell proliferation and enhanced cell apoptosis more markedly. Western blotting results indi-
cated that the expression levels of cleaved caspase 3,cleaved caspase 9 in CTSD or 231N com-
bined with cisplatin were increased ,however,there were no significant changes in expression of
procaspase 8. [ Conclusion] CTSD and 231N can increase the inhibition effect of cisplatin on gas-
tric cancer MKN45 cells and enhance cell apoptosis,which may be associated with mitochondrial
pathway.

Key words : cathepsin D(CTSD );cisplatin; gastric cancer
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(cathepsin D,CTSD) & — A~ T- 19 Uy fig v 4 45 A
¥, J& Moallem %5 A S H 19 (1995) 2 F 2 W5
feih, AT AR KRR b2l 255 S 4 i i 1ok
SR, I A i e R R T S R A R T I Bk
SECTALT YIS S AR TRy, AT 2
TR P B R 172 e T s =297
$it i Jieb 2 2 B 0T TR T 24 ) A RURR M 1 Ry i IR AT B
FERYE A AR SOR R DT CTSD R 753 5 1 8 240 g
X G AEFY () ARt S FEATLBE DTG A I R 5 i i A7
FERE— S0 A2

1 #MR57TE

1.1 XIEH R

A B A0 BE MKN-45, 12 9% 5 8 2 Kk R
PLVX-IRES-Neo .PLP2 VSVG , A8.9 ¥ AN 5L 18 ==
P77, MBS [ Thermo 23 &), PCR 2 1 Jir 7 it
H TaKaRa A #l, #i1&E A Cell Signaling Technolo-
gy, WTZIEF & A BD A F]
1.2 EEBH*
12,1 REFREBEGME

AL 23IN R Y, EWE5I YA CCTGT-
GTTCACAATGGCCTC, '~ ¥F 51 % A GAGGC-
CATTGTGAACACAGG 4345 U B & A 58 AR 1
1) R BE, B A5 4h 95°C Smin,95°C 5s,60°C 30s,
72°C 40s, 3t 25 NEFR . Ao I Il F iR P BE PCR
P o B L) CTSD 2872 v Bk A7 o 48 Sk A S )V
PEAWE N -, 210 MESH, BIERNE, A
CTSD I F ii# 51 ¥ ,F CGGAATTCATGCAGCC-
CTCCAGCC,R:GCTCTAGACTAGAGGCGGGCAGC,
4k2k PCR LI,
1.2.2 A& S Fed)ihit

T 6 FLEFE M AN 1x100 40 B /L, A []
JE 1) G-418(200~1000g/ml) , %5 14d 48 43 AL T 11
e Bl e A G-418 T VR BE o ¥ 7.5 25 BAK K
PLVX-IRES-CTSD/231N-Neo,2.5ug PLP2,VSVG 35ug,
A8.9 6.5ng, 5L 203T 4 iy v, 55 5% 48h J5 Y

LE o KRR 12 9% B N A MKIN45 41 Jift , 48h J5 #F

0 M IR 1:10 £10F 10em J 95104, LA G-418
i e vie BE 1Y o8 ARG IR AR SR, DUE R 3~5d ik 1
W, K 14d J5 kA5 G418 Ptk vale, M40 il 2~
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3mm KN T BERE DL il s 1 A A R K /INIE AR A
545 AN o B A3 Sl e B8 28 12 FLAN M % R A, 7 A
A3 K & — E BOE S I L W E 40 M8 9 17 Western
blot %5 .
1.2.3 Western blot

WA 20 I, 1) 0 U A G T 8 1 R U (50mm/L
Tris-Cl,pH=7.4,150mmol/L. NaCl, Imol/L. EDTA,0.5%
Triton X-100) , 7EWEIR IR A% L= 1R A, VKIS 30min,
13 000r/min B5.L> 15min, f# 88 i & A B E 2 E
J&, BEE R R AR T SDS-PAGE LUK 43 5 8 1
J& KBS 2 PVDF B, B 5% BSA-TBST
(20mmol/L. Tris-HCI, 150mmol/L.  NaCl,0.05%
Tween-20,pH=7.4) , FEMWE L 1h, MA—PHFEF .
FHRFE 2h TBST YLK, 10minx3 K, A —HiE
M7 1h, TBST YL 10minx3 ¥, F-# ] ECL ¥: i
.,
1.2.4 mheEHh ¥

T 98 A0 R DL 1< 10YFL 1 e BE A 96 FL AR ,24
JINI I S0 AR R R B IR 3, A S
)5 2535 92 BEAL A, K LR dE M AR B T 5%
CO,, 37T CHEFRAAN AR S RE 7, 57 25 20 M Al v 5ot 335
FRE AR FREEBEL A MTT 3, & TR R/
Wi 4h, 3 B35, LA DMSO 150, IR TR 2], T Hbr
ASCHR I 5 WO BE B (ODygs ) o
1.2.5 #R X 2@ aplbm 8 T 4 je b 4)

WA A L SR R, B R U A R T R R A T
Tl 20 B, FHVACSE 1 1 0 T 228 1 TR T, 20 8 400 ot I g
PO A B, 1000g 240> Smin Ji7, PBS YE4H MK .
B 1xBinding Buffer AL, (R EE R 1x10°1>/ml,
B 100l 20 M0 B %, in A Sul PE Annexin V, #E5%K
B 10min, HIA 5wl 7-ADD, B GHE 10min, Sl A
400wl Binding Buffer, ML
1.3 SitZhbE

N SPSS16.0 A AT 48 it 4r 4, SR 1 4
55, P «=0.05 b 1 35 PR R 50 K 1

2 & R
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4R 231N B9 MKN45 40 Bk

H1 T CTSD J&—Fl K114 R IR JIKEE N UIE , 4

)

*




TR YR n R AR S0 TE A G, FRATE
it Overlap PCR M #E T 231N 2451 | ik — 28 45 {40k
CTSD 1y 231 i R4 2 PR 58 48 Sy KAk e, i L g
TEPETH G o FRAT Y TR 200 7 26 72 |, A G 1% (Fig-
ure 1A) B2 384K CTSD 231N 3 e i 7 , A
F AT X5 BOE KB H) MKN4S 4 b, F5 4i K
Jo B 2 A B 1210 AL 40T 10 em BEFR LA NA
G418(400 pwe/ml) AT vi BETRBE . 283 14d AL,
P T AR T O 1 0 s L s A
PLVX/MKN45 .CTSD/MKN45 231N/MKN45, 2 B4
Jitd 52 1 94T Western blot 3&3iF , 45 % i/~ , CTSD/
MKN45 231N/MKN45 4 it ¥k 68 % 2 @2 3% ik CTSD
% M (Figure 1B),
2.2 MTT E#& M CTSD.231N Bf & I 48 %t MKN45
BEENXMm

T fRIER T B MR A A e, FRATTRE ] —
FANHRE (1~10 pg/ml) EAFE FT MKN4S5 41l 24 h,
MTT &5 5 5 7 WA X MKN4S 78R 28 4 BH 5 40 461
YERT, X5 MKN45 (1250 il % B8 1wg/ml (Figure
2A) o EH Tg/ml WEAFEFH T MKN45 411 0,612,
24 48h,24h I CTSD H1 231N 75 26 3k £ 77 35 19 40 ity

B 28 B WA T X IR 41, 0Dy, M (0.67+0.01) F [ %]
(0.44+0.03) .(0.51+0.02), P<0.01, ZSFAH G #5E X
(Figure 2B)
23 XA ARETM CTSD. 231N Bk & IIF 44 %F 40 Al
AT ERNZMm

A 24 h )5, %HIE4L CTSD 41 231N 41
T2 (IR BN ) 43 51 2 (7.8%+2.1%) | (21.8%+
1.9%) . (20.5%+1.8% ), 5XfMAAHLIL, &Rk
CTSD 231N f4 52 560 20, N0 175 5 440 0 T 7 e ) 38
5, 25 5 it X (P<0.01 5 Figure 3)
2.4 Western blot @MATHXEBARIEZKFEHHZET

XoF T T3 B 0 P SR B R —— AR R iR AR RIS
T2z ARE R FRATWHEAT TS, 3%, Procaspase 8
it T A ST AR S FE T 32 MR I 458 A B TG , I Procas-
pase 9 il Ji I 2 1) TG G 28 LR AR 38 12 10 B LT
FATHY L 45 R R UH  CTSD 231N & F£ ik J5 , Pro-
caspase 9 [ S5 X BBTE KM ] T caspase 9 Wik
JE A &t , R KD 2] Procaspase 8 il Ji 14 1% £k, X
ML AN S50 40 1Y) Procaspase 8 AR LA K, A A Il
R B35 Ak 454 (Figure 4), X 645 R W 7E 4
YEFF ,CTSD 231N #I% T 4bi iR a& 42 i Jd 1=, 1

A:The sequencing results of mutated CTSD(231N).

Control CTSD 231N

B:The detection of CTSD and 231N expressed in stably
transfected cell lines by Western blot.

Figure 1 The establishments for stably transfected cell lines of CTSD and 231N ‘
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B:The ODy, value of control,CTSD and 231N groups
treated with cisplatin of 1pg/ml at different time points (Oh .
6h . 12h . 24h 48h).

Figure 2 The survival of MKN45 affected by CTSD,231N combined with cisplatin
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Figure 3 The cell apoptosis rate of control, CTSD and 231N groups induced by

cisplatin at the level of 1jpg/ml after 24h
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R EJE R, CTSD & —Fhif 54
T E LN, RS
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Figure 4 Expressions of apoptosis related proteins
detected by Western blot

b ® A A 2018 % 4 27 4% 3 M China Cancer,2018,Vol.27,No.3

2 41 5% 14 S 21 CTSD 7 4
Ji 2 PG Bax, SR TS T (ATF) B
TG BTG Y Bax B ARRANIE @GR C AR,
— G caspase 9, T ECAN M IA 72121, K43 85 119
LR CTSD —diEfk, WS TG R C R
W2 FRATHY LS B R CTSD AE fi% 134 55 T 4A f4 200 Jfd
BEFEF, 1 s S GT 240 A7 305 23R %) 9 25 R 5 5 4 i A
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231 i), TG 25 B g 2 DR 2 IR I Tl AR A AR B R
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2y 4 B AT DL AR TS v, Wi R A S TR
FH 2 34kD 1 B2 B 2o 7 w44 3 20 i ) 3 Ao
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