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/N OE-HAI-1 44 i HAI-1 (3R 3538 I (P<0.05) ; 5 NC 4046 [t , OE-HAI-1 41 786-0 4 Jifl 3 78 fig
NRE. 5 NC 4 L #, OE-HAIL-1 ZH R A [ W80 5 Rapamycin 1 OE-HAI-1+Rapamycin 21 4 fitd 1
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Effect of HAI-1 on Autophagy and Apoptosis in Renal Cell

Cancer Cells
ZHANG Jing-hua, WU Qiu-jie,LIU Jin-rui, WANG Peng-ge ,SUN Xi-ran, WANG Chang-an
(Zhengzhou Seventh People’s Hospital , Zhengzhou 450017, China)

Abstract; [ Purpose | To investigate the effect of hepatocyte growth factor activator inhibitor type 1(HAI-I)
on autophagy and apoptosis in renal cell carcinoma cells,and its possible mechanisms. [ Methods] The ex-
pression levels of HAI-1 were detected with qRT-PCR in renal cell carcinoma tissues and cell lines. The
HAI-1 plasmids (OE-HAI-1 group) or blank plasmids (NC group) were transfected in low-expressing renal
cell carcinoma cells. MTS was used to detect the cell proliferation rate; Western blot method was used to
detect the effect of HAI-1 on autophagy-related proteins expression in renal cell carcinoma cells;flow cy-
tometry was used to detect apoptosis rates in NC group and OE-HAI-1 group. The expressions of cas-
pase3,Bax and Bel-2 proteins were detected with Western blot. [Results ] The qRT-PCR results showed
that the expression of HAI-1 in renal cell carcinoma tissues was lower than that in cancer adjacent tis-
sues,,and the expression of HAI-1 in renal cell carcinoma cell lines ACHN,786-0,and A-498 was lower
than that in renal tubular epithelial HK-2 cells(P<0.05). The renal cell carcinoma cell line 786-0 with the
lowest HAI-1 expression was selected to transfect the HAI-1 overexpression plasmid. The qRT-PCR re-
sults showed that HAI-1 expression was increased in the OE-HAI-1 cells (P<0.05). Compared with the NC
group, the expressions of Beclinl and LC3- Il proteins were decreased,and the expression of LC3- 1 pro-
tein was increased in the OE-HAI-1 cells and OE-HAI-1 + Rapamycin group. Compared with the OE-
HAI-1 group,the expressions of Beclinl and LC3-1I proteins were increased and the expression of LC3-
I protein was decreased in the OE-HAI-1 + Rapamycin group. Compared with the NC group, the apopto-
sis of the OE-HAI group was increased,the expression of caspase3 and Bax protein were increased ,and
the expression of Bel-2 protein was decreased. [Conclusion] HAI-1 expression is downregulated in renal
cell carcinoma tissues and cell lines,resulting in the autophagy and apoptosis in renal cell carcinoma
cells. HAI-1 may be a candidate molecular target for the treatment of renal cell carcinoma.
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240 MR 2 15 240 90% P S 5 A 1 R L 2400
JIT A N A IR (9 3% , 2 WA DR 2R G i i vh 55 —
UL AR iR RS = ORAE TR, A R Y A
R REP E O B L Z o 1.5:1, " kA
% Be o 60~70 21 A TE B AN MR AT ML ST T
S T BN BEAD, (H i T 5 40 e B s % 7%
P BRI B R RNARIRED, B
20 R Y AR LR RS P B, PR RS A
I E R B 23 T LA R BRI L B R
Je BAEEAE . A AR 7306 - 1 2
il [ ¥ (hepatocyte growth factor activator inhibitor
type 1,HAIL-1) 2 IT %5 B 22 22 R 2K 11 B (Matrip-
tase ) i 5 P4 1 400 16 50 A6 A2 BRAR AR R PR AK 45 Ma-
triptase [ fiff 15 4 , Matriptase 75 Mg i = 2235, 0 5
i Je R R A R S DD AH O ) WESEARGE HAT-1 7 JB%
JBIE 98 VAT ) Jl i 25 000 DR 28 G I 98 o e 454 R L TR Y
PRI H 2 A B 0 i b R AR R . A
Wt FJE T PR AN A BRPESE TR A0, H SR o AR
IR B e A e R OIAR G, WA YA T R Al
FHAE b 88 36 7 B A % TR 00 DR A ST X
HAT-1 % 4 s 9 Wi Fn s o 45 JHEEAT T F 5T

1 #MHE57FE

1.1 EREARKE

4R 2017 4F 1 1 & 2019 4F 4 1 1) AAE AR
AR BN RO B 9 5 A e 8 T AR A A 38 i, 4
15 5 AN s R A SV LR B e SR A 8, BE TR
AR Z AR M IR YT, B RO RE Y% F
[FR A, ERAERF Gk R S B E 5 IRl B2 B e B
iR
1.2 FEXWRXFIFaH

A0 B IR AR G A M (FBS) Fl B, 55 [ Gib-
co > F 5 B 40 LR 41 L ;R ACHN [ 786-0 | A-498 Fil '
N R HK-2, & ATCC 40 M % ; Trizol 1t
77, 25 [ TaKaRa 2\ 7 ; Bestar 1st Strand ¢cDNA & A,
WA &, T E L% DBI® Bioscience 2 H] ; OneStep
RT-PCR Kit il &, #E QIAGEN 2w ;HAI-1 &
Feak B, o E M B 2 W) MTS 550, 9E 1 Ab-
cam 23w B A 2, P EAL R R E AR EA
W R R &, P i R s KRR R

716

PVDF £, 5[ Bio-Rad 22 7] ;Beclinl \LC3- [ |LC3-
Il .caspase3.Bcl-2 Fll Bax $tff, E[E Proteintech 2
Al A WEFLE 7 Rapamycin, 32 [E MedChemExpress
ON D 5 20 B R TR IR G, o R L A
1.3 QRT-PCR #&ill HAI-1 BRIEKF

WAL S 14 B Bk B AT R R O 5 A 4 TR T
Jei 2R AR S SRS IS, in A Trizol 351, vk I 24 i
10min, il A E A5 )5 AR IR B 0 30min, B LIS R E E
B EP A& A S N BRI 250 30min, £ 5K &
BEyE 1 G145 8] 40 41 RNA, RNA £ Bestar lst
Strand ¢DNA & i ) & f % 5% 5 RT-PCR ¥ 1§ 45
Mz ¢cDNA A3 OneStep RT-PCR Kit i 7 &5 45,
FZ 18 95°C 55,95°C 55 .60°C 30s, #E4T 40 4~ M g R
JN o KRG £ FE i PR PR {H (Ct,eycle  threshold),
K 27250 3B HAI-1 mRNA 89 A X 63k & |
GAPDH fE W2, HAI-1 5% F.5 -GGCAACAA-
GAACAACTTTGAGGA-3"  |R.5" -CAATGCAGAT-
GACCAGGAACAC-3' ,GAPDH 51 %) F.5'-GCACCG-
TCAAGGCTGAGAAC-3' ,R:5'-TGGTGAAGACGCC-
AGTGGA-3',
1.4 “AAIEFRFN HAI-1 33 335 R ok

40 it g 40 2R ACHN | 786-0 ,A-498 il 15 /)N
B HK-2 Pl & 05 5 R B g e b g A
(%A 10%1 FBS), JETE 37°C.5%CO0, H5 7244
WE . AN E 90%I i Ij 1:3 (Y EL B 11 A5 1K
i HL 9% 2 R 30% , AT 5 22500 . JBEmE I AL IS AR K
T Y 2% 1> 4 B, PBS ¥ 3 WS JINA Trizol 5] , # f8
30 1.3 qRT-PCR 5290 75 v, 4G I 2% 1> 400 i
HAI-1 B 3RiKKF-, JFik$E HAL-1 (R 3235 0 5 41 it
T A, DL 1.0x10° A~ 40 Bl & 6 FLAR T, 2o NC
ZH (BAEXT R A1) Al OE-HAIL-1 44 (HAI-1 3 3% 3K Ji b
H), 400G BE 5K NC AT HAL-1 o 323k Rk 5
1ip2000 TR A1 J5 A 45 41 40 B rp 45 5% g | 12h T e
BB RS SR
1.5 MTS 3£3&

HAI-1 IR 3K 1Y ' 41 A g 40 B, LA &L 1500 4>
A M40 T 96 fLAR 4324 NC F1 OE-HAI-1 21 | %
HikE S5 NESFL, IR S 1.4 han s gL i s vk
HEAT 5 21 TRL ) B Gy R % Y 48h B B LA 20l
MTS i), 7E 35 TR 46 I F 2h J5 , K0 & L 490nm
A0 OD fH (WO RE ) o 20 MBS 8 2R =50 55 20 45 L. OD -
YA/ 5 BB 4145 4L OD ~E34{Hx100%,
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1.6 373X 40 B (S04 ) 2 Al T

iR Tt 9 Ak Wi B % e NC A HATL-1 3 3% 35 JfRL
48h B 45 AL A0, PBS ¥ 3 YR, In A 41 i 8 T A% )
A ZE vP 500wl FE RN, I A RLAL P BE (PT)
A Annexin V-FITC % Spl B2 )5 % iR #OLHF
15min, 3 2 40 AL T HLIEAT ARSI, 3K 75 45 20 40 g
TR,
1.7 Western blot 1l B&FAT-HXEAQRIA

JERTE I L USR5 Y NC(NC 4H) HAI-1 i 38
K% Y 48h (OE-HAI-1 41) K HAI-1 i 3 ik 5 b 5%
e 1 [ B A Spwmol/L Y H Wi 4 1% ] Rapamycin
(OE-HAI-1+Rapamycin 41) &b ¥ i) 5 41 48 it , PBS UE
3 WA, AR A 2R T, vk 2% 2% 15min )5,
o AT B0, ARAT R 1 R R, R AR v A
PR AR A R B RRAT R R VK A B R R
PE#E PVDF i, 5%F 15 % @M & PVDF B 1h, B
MREH—P 4CHF T L, TBST ¥ 3 Ik, EiR—
YU HE 1h, fb2 ROE L IEAT IR Image | #1478
F R BEAE A3 AT o () B Je il 3 fk W £ % 4+ NC Fil HALL-
1 3 Fak Tk 48h US40 ME , Ko T4 S 8
)35,
1.8 FitFE4IE

FH SPSS17.0 ¥ A4 AT Ge it 240 M . BdE ¥ LA
wxs(YIBUARUEZS ) R IS REAS ¢ K 56 o0 A 9 4
B 225, P<0.05 BN 22 R4 G2 E L,

2 &5 R

21 HAI-l ES@EMEARAPRRIE

QRT-PCR ¥zl HAI-1 78 38 il ‘& 410 ffg 98 Ji 41
SURE Z A 2P R KT B R o HAL-T 7E 5 4
JiLJea i ZH 2R 263K (0.73+0.37) I T AR 3 55 4
gl ik (1.00£0.29) (1=3.41,P=0.001), "I& 1
(Figure 1),
2.2 HAI-1 ESHEMABKPRERE

QRT-PCR #; M HAI-1 7& ' 40 Mo %% 40 L &
ACHN ,786-0 ,A-498 Fl'F /N I Fz 4 it HK-2 iy
FIROKF 45 R HAI-1 A5 B 20 M s 20 f vh i =
B TR B /NVE LR 40 i HK-2(1.00+0.00) H (1)
#ik [(0.37+0.04) vs (1.00+0.00),t=3.11,P=0.011;
(0.21+0.02) vs (1.00£0.00),:=4.62,P=0.000; (0.43 +
0.02) vs (1.00£0.00),t=2.95,P=0.020], H: 7£ 786-0
41 i H e 3k AKOF e I (Figure 2)
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2.3 HALl SRERMFELEGE

PEPE HAL-1 I 35 09 B 240 it 92 40 S 786-0 %%
g HAI-1 3Rk ks, %% 48h J5 qRT-PCR %5
7R HAI-1 78 NC 20 28 ff b i 3k K F 28 (1.00+
0.00),0E-HAI-1 4 40 ff v i R B KF 2 (8.15+
0.19)(P<0.05)(Figure 3), FW HAI-1 i 335 B AL
gLz 786-0 Al Jf e ik HAI-1 933k .
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B P<0.05
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o n
T T

=]
W
T

Relative expression of HAI-1 mRNA

Renal cell carcinoma Cancer adjacent tissues

Figure 1 The expression level of HAI-1 in renal cell
carcinoma tissues and cancer adjacent tissues by
qRT-PCR(n=38)
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L] L] L
ACHN 786-0 A-498 HK-2

Relative expression of HAI-1 mRNA

Note : * : Compared with renal tubular epithelial cells HK-2, P<0.05

Figure 2 The expression level of HAI-1 in renal cell
carcinoma cells lines by qRT-PCR
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Figure 3 HAI-1 expression increasing in OE-HAI-1

group comparing with NC group by qRT-PCR
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2.4 MTS # il & 25 40 B 1 58 &

HAI-1 3 323K J5 ki %% 4% 786-0 41 i 48h J&
MTS 525 K % #, 5 NC 4140 (100.00% +
1.35%) L%, OE-HAI-1 20 41 Jifd 3 7 % f% A% (31.23%
+4.67% )(P<0.05)(Figure 4),

2.5 Western blot LM HMAMEEHEXES
xix
NC 41 \OE-HAI-1 41 X% OE-HAI-1 41 %% 4 () [7]

150
P<0.05

S

£ 100 |

g

=

= S0

=5 I;I
T

()

0
NC OE-HAI-1

Figure 4 786-O cell proliferation decreasing in OE-HAI-1
group comparing with NC group by MTS detection

ff >R H Spumol/L H Wi 33 17 %) Rapamycin(OE-HAI-1+
Rapamycin 41)EH 48h J& , Western blot 52 55 ki il &
B, 45 NC 4l # ,0E-HAI-1 41 il OE-HAI-1+Ra-
pamycin 2140l H Beclinl F1 LC3- II 5 FH 325 B,
LC3-T R H R A M. 5 OE-HAI-1 4141 Lt , OE-
HAI-1+Rapamycin 41 Beclinl 1 LC3- Il £ [ ¢ ik 34
L LC3- 1 8 R KRR (P<0.05) (Figure 5)

2.6 A ICH AR AR N B 40 B T &

HAI-1 33 335 BORL§e 4 786-0 41 48h J= it
AR R B, 5 NC AT % (4.12%=
0.85%) Lt 45, OE-HAI-1 1 46 Jfd U4 1= = 3 fin (13.98%
+1.67% )(P<0.05)(Figure 6),

2.7 Western blot I # il & AMMBETHAXEH
Rix

HAI-1 14 335 R ¥ 3¢ 786-0 41 i 48h J&
Western blot 525 K il & # , 5 NC 41 b, 4 g
caspase3 il Bax £ F1 3Rk T, Bel-2 4 1 3R 3K B AIK
(P<0.05)(Figure 7).

O NC
[ 33 OE-HAI-1
3 OE-HAI-1+Rapamycin
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(=]
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GAPDH [ > e |

o
in

Relative expression of protein

(=]
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Notes: *: P<0.05,vs NC;#:P<0.05,vs OE-HAI-1

Figure 5 The effect of HAI-1 on autophagy detectd by Western blot method
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Figure 6 The apoptosis rate of 786-O cells increasing in the OE-HAI-1 group
comparing with NC group by flow cytometry
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22100 [RIRE Y, A6 T 5 AR 96 20
Jitd 28 A HAL-1 B 2235 ]
DL HE b 3 A i i 12 B 1R
FEMERBES T, ARICRH
qRT-PCR il HAI-1 78 40
Mg RB R, R A
I HAI-1 75 5 240 Jf 98 vh iy 36
R W Jb AR T TC X6 1% s 5 4
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Note: *: P<0.05, vs NC group

Figure 7 Detection of caspase3,Bax and Bcl-2 protein expressions in 786-O cells
of OE-HAI-1 group and NC group by Western blot method
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ffgiE R 5 AR AR AR Ry 84% , IV 101 1Y) B 41 i 97 £
B S AFAAEREAN 6% I, B WA YT I ik
SR A 0T 4 O s G U R AR T R LR e AR
T B OCHE DR E R W] BT X mTOR {5538 #%
AR A 5 B 00 2 0 10 259 © 4 FH 1 5 40 e s
RE W IIARYT O BB LB T R IR YT RUR N,
B2 B R TS RO AR AT 20 W] Wy ks, IRt
PREH 05> T RO R AR B 2R, XA RBORYT 24
i s G 30 A ELA TR 1 R S

B 4 L A= K I F (hepatocyte growth factor,
HGF) & —Fp 2 Ui e A 7, 3222 iy S 2T 24 40 i 43
DA kg T T I A TR fil 2 A T M OO R
FE S ) Matriptase £E T, 3 i 8 11K g 24 A
REBL G 15 AR5 19 HOF 5 Hs 53 1 52 (A i 0 R 3
fitf MET (c-met J5UJ 35 [ P= 90 ) 5 5 ] 3800 1 =0 R
it 06 1, 0 IO T A 1 s R R I A
AL G i — 255 T TRl B S50 755,
B A K& SCHRRIE , HGF/MET {555 8l (19 38005 5 s
AT E V) OC F , Ho P s AL FE B Al g 1 e i
Ui, HGF/MET 15 %3 8% 80% , 7T R KT 5 4t i i
kA MER BT LAAT SR A 2 il HGF/MET 5 53
B FR5 T R B A M Y R R AFRE R,
Matriptase ff 1% ¥4 7] 4 HAL-1 #0760, HAL-1 i 47 F A
25 15q15.1 Yok E Ay SPINTI H& R 4 6% | e 90 2 M
N B I A0 i s AR S rp Alife A B0, B AT RE
Kunitz B340 570 45 44 3680, 76 b 98 v S0 A T
W 9% 238 @R HAT-1 78 32 308 P JBs e g B8 rh 63k
I B AR, O H HAL-1 AR 35 (9 58 2 1 TS 17 0 4%
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JiL ZR e Y 2 Gk B IR T
EE/NE M R 5 ZATE e — B A U L
S5 LW HAIL-1 55 DA B 40 s v 493 i — Fh o 22
() FA a5 I HAL-1 55 R AT Bt & —Fp i s 2L A
J T i — 9T HAL-1 765 40 ja 9 v & 4% i 1R
FHUA B AE FAOLH A SCHERE HAT-1 Rk KT S AR 1Y
B 24 g 20 AL 786-0O #EAT HAI-1 K& i 36 35 o ki
B Ye  HAI-1 F&R38 )5, MTS 3250 % B8 786-0 4
I %) 358 R AL, BV A 36 40 B 5 s /D, U B HAL- 1
I FR AR S5 AR B 20 BfLJ 40 P 786-0 1Kkt DT sk
/5 A R B A FEURIE B HAL-1 7E 0 v iy &
ZAEM .
H W AR T A b B e 1 20 B A T Y P Rh B R
T e R kA R R b R R AR TS, o [
A Jib TR 3 S R v Y XU EE AR R AT SR AE AR EOR S
W, TE W B R AR v A WA R — i A A R i
SEERINLE], AT LA Lk e 0 & A 5140 ] e i) 2k
Ji s AEL fih 96 A e S g S B 1 WRAE Ay 2l A R S R R AT
ARG, W 2Rt e 0 A7 16 AR K I i e E
FEREMT G 0 g i A 28 M . REIF R 45 2R W |, A
AHOCHE I AE I 3 98 0 7 rh ke o 8 O H Y A
FHALHE A WERS AR R AEAR LA A R A T
33 8 [ g i T A DG AR VR AL AR 9T L B S:
RGBT R b B AR i 2 1 B 46
I FE A Beclinl, A WEAHCH 1 LC3- 1 1 LC3-1T,
P28 T2 1 caspase3 il Bax, Ui T-2 1 Bel-2, %
I ZE SIS Beclinl 5 k0, LC3-11 &
() 2R R, T 1 3 W36 Ak %' 3B Beclinl
ik LC3- 1 & [ AR IL , 76 H MEIE BT, i A

i

*




LC3 2 W ff 45— /N Bt 2 OB L LC3- 1 ,LC3- 1 #)
PE 45 6578 Jy ( B W iR ) B (RP LC3-101 ), itk
LC3- 11/ T WAE R R /N AT AG 3+ B K B IR, LC3-
I/ T bl d K, 2eon B W Bk ™ & i A SCR
Western blot J5 32 8 I & B8 1 % 18 HAI-1 J5 Beclinl
A LC3- 13 R GA BRI, 7 LC3- T 4 1 R A4
fn LC3-1/ T He A w4, ik A W 005 71 Ra-
pamycin A5 & B, i %3k HAI-1 J5 ,Beclinl 25 H
FLC3- 1 2 1 Rk B AR i R B & LC3- 1 B ik
TR B FEEEA BT, W HAL-1 ATl 5 9897 Be-
clinl \LC3- T A1 LC3- 1T & FH K7, #0540 i g
Wi i AR TR AR SCR I s HAL-T a5 4 i
T A0 0 PR TR, AR JH TR F caspase3 Fll Bax
IR, MHE PR TR A Bel-2 BFRIL, B
5% 2R W], Bax A LAV 454004 172 8 F Bel-2 BTG %,
Bel-2 2 1 # AR Bax £ (23514 0, 40 it 0 7=
et A HAT-1 38 1 4 R T 2R IR R 4
T,

25 L iR, HAI-1 76 5 20 A 957 21 2R 240 A v i
FEI5 SR RN 7w A0 A0 R T i A R A
Wi R TR DG 2 1 R #EAE OCAE . HAL-1 AT RE &R
57 B 200 R 9 0 AE S BT R

SEH .
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