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HEAE (R HE S . 83240098) .

1.1.2 E£23X0 AME  DAB B AT iFE 57k
A& RNA #2 Bt ) & L & w30 L Lipo-
fectamine 3000 % JLif 5] 0. 25% JEHE H B G 4= 1
7 . DMEM 3 3% £ ( 22 [E Thermo Fisher Scientific 2%
", BR 5. 34065, 4366596, 12183555, 36978,
1300001 , 25200056, A5256701 . 11965092) ; L3t A
B-actin LK SYBR Green i 5| (_FifgA: TAEY) T2
JBE 43 A5 BR 23w, 52 5 . D191048-0050, B110032-
0050) ; %7t AHL 4K DPP7 (1 [ Abnova 24 7, #5
H00029952-B01P) ; 555 R IR A 1K .BCA F 4L
A& ECL & G H | S-vision % 20 Ak ik 7 &
M 25 i 5 (RRIUCE e R AE RN A IR | 5255
G4003-100ML . G2026-200T ., G2161-200ML ., G1313-
100T.G1101-500ML.G1014-50ML) . — 4% Abmkis 3%
FCHAR =L A, S . MCO-15AC) 5 LK
AL R R (ALt os — AW R A BR A A Al
5 : DYCZ-24FN \WD-9405H ) ; ¢ b 48 ( H A Je
FEAH] L B  EVOSM7000) .

1.2 FHi&

1.2.1 UALCAN GEPIA # 3 & 5 4 WF5T i #%
UALCAN (http://ualcan. path. uab. edu) #1 GEPIA
(http://gepia. cancer-pku. cn/index. html) 4= 915 B F
£, 25T RNA M40 0 HCC B IR PR BT RE, R
GevEAL DPP7 3R TR IE #4415 HCC A 4L ()
mRNA Kk 25, Jf it — PR H 5 B & Im R s
R AE G

1.2.2 fyasafe  BEHUHCC 2R IE 7 4
EHRARA ] F Ab 3R, {8 FH S-vision S 1AL £ &
DAB & (5% DPP7 £ FH#E 47 2 &AL, DPP7 Bt i
WS R 1: 800 M B A m T U 8 -, 4 °C It
B 52 K Pt T DAB B8, HIERs
W < T A 2 Ak Yo 2 4 (o R R ) ol —
G REEOD);FEE( ) ;W B E25) .
P 441 B A8 Y B v R L TE PR (0 43 ) 5 PR
P 40 B LU 451 <20% (1 43 ) 521% ~ 50% (2 53 ) 5 51% ~
75% (343 ) s 183t 75% (453 ) o S Ze0T43 i b (i 3
538 55 PHE A1 B 1) o (E0RR SR ff o, IR0 40 = A
HE I ) s 5 M (1~440) ;58 BHPE
(5~841)

1.2.3 fmpess  BEFE A HCC 41l MHCCOTH
R T 37 °C.5%CO, FE IR 55 3= 48 vh , 55 3% Ao
A 10% I 4= M7 1% 5558 2 1R A W DMEM 1R
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AR IR B UL A AU BE A B0 S i AT 4% 5
FEE R . MHCCO7H 20 ik T 55 [ 40 i 35 52 ) 4
17 )% ( American type culture collection, ATCC) .
1.2.4 s g wHELTERSEHEY
MHCCO7H 4il ig £ 1 T 6 FL#x , FI H Lipofectamine
3000 %% 4% 24 h J5 W B MHCCO7H 4R 025 (1 , 75 Bl
T TE RN FE YR . WK g5 B AL W8 |) DPP7
i siRNA (si-DPP7-1. si-DPP7-2) . siRNA ¥ %1 )
TCGA B4l 2 rh e 8 . A S50 1 B S0 4 241 5 %) i
4, %oF B ZH 18 B R AR A A B A MHCCOTH 4 i 4 (si-
NC) ; L9020 40 M 5% e si-DPP7-1 K si-DPP7-2 JFiki ,
TE I 4 AR AN [F] Y si-DPP7-1 F1 si-DPP7-2 1F
TTHE Y o AHIESE b Y si-RNA 5 51 43 51 J2: si-
DPP7-1 (5’-GAAGCGTTCCGACAGATCA-3" ) . si-
DPP7-2(5'-CGTCTGGACCACTTCAACT-3" ).
1.2.5 & OFIE Western blot 25 EHAL T X
B4 KR MHCCOTH 4 Mg $2 HUCER 11 < % 35 57 LA
PBS ¥ 4 22 Mk 2 38 ; Bl S 26 35 5% ML i A B 1 2
T AE VK £ 7P (4 °CL20 min) 5 F1 UL A 241
B 4 A A JTACE T 1 mL IR EP B0 45 T, B0
S WSCH 3 & (1 200 t/min 4 °C &> 10 min) , 95 °C
I IS 5 ARAT- T =20 °CUKAR . PRI ) &
FAREA FEATFRIC - AE (10% SDA-PAGE i) , % ik,
5% B g A4 Whdt A 40 min (=T ), PUik i B 5 317
5, 8 Image) S X 2007 BEA T K E 0BT . — Pt
(DPP7,1:800)4 CHF & i, PBSTH L /G = iR E
ZH (i % 1gG, 1: 1 000) 30 min, B 5 DAB
&, (8 Image] 314X Z571 BEAT I BE 53 #T o
1.2.6 RNA #IA& RT-PCR #ml  E#f4L T XF
A K A9 MHCCOTH 2 i 5 B RNA « fiff F TR1zol
IRAREUE RNA . il £ cDNA J5 , #45 qRT-PCR i
A G Ut B BT EAE . BALE 3 AT RIAL, LA
GAPDH HNZ:,
1.2.7 @@fdgza 8% MTTE FF MHCCO7H 41 i
25 IR IS AL IE T8, A = 96 FL A IR A (R AL 2
1 000 /™40 fE) , 1% B G L. R0 MG EE 5 RS B R
REFR 3 A 100 pL MTT AW R 7540 H I H 1 he
K B AR AR I 570 nm Ab W % B (Absorbance, A)
18, WA B A o1 14

41 i 5 [ T B S 6 - R MHCCOTH 41 Jifd 28 Jii
it 9 A i ) 2 B0 PR TR . A A A T 6 FL AR L i
B FRR TR 2 A A S R R AL T UL
SeREAEVR o PBS VA MISVE 2 Ik, 2 W 8 5 )5 45
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Al SRV AL 10 min; 207K NS ok = iR T T
e,

RIR A S5 00 - BEBE X 404 K 5 MHCCO7H 4
i (% WK 24 Al 6 4T 4% 97 1L 80% ), i e 41 A il
R IR B Ry G BT R R R IR S 3
2D T 6 LR H (B AL 4R 1x10°4>) | I BE
B3R T K 5 e 10 pL Jo A Sk, 78 6 FLARA R
IR G Ak SLAE IR AR R IR . B T AR B
IR FARIF IO SR AN RIE AL A B O
1.2.8 mies#B e %%k 4 MHCCOTH 4 it 48
Jig i L T, $E A = 24 AL SR AOF I B A
flo AMALIRZESLL 24 FLAR I A 700 pL & 10% i
2 L ) 58 e K5 R L, Transwell [ % JilTA 300 pL JG
LY 55 5% HE VR 2 100 240 B T (35 510 A4 i) , &
T37 °C.5% CO Y5 F: 24 W , R 4% %
B SE A0, 0. 19 45 fh R e 0 )5 T8 B 8
B P MEIERERER . MMEREILE  FiJE2 h7E
Transwell I % i Matrigel 5 % , BifiJ5 1A 300 pL
TG 1ML T 4% 35 35 19 200 BT (B S0 A4 ) , A TR
ZMF T R 48 b W [ 2 o 55 o 60 0 0
TMEITIEE
1.3 it 4E  f#i ] GraphPad Prism 10. 1 {4
TR et o b, LI E A 3R DL b RS
Pk n (%) Fon , 8 B EURE DL (ves) Fom o PIALIEHY
B L B Al R 5 R 56, IE AR a0 HoO 2255 14
(i) 9 9 4] 1 LU 5 £ FH o K 6, P<0. 05 Sk 22 R S it

2 #R

2.1 DPP7% H UALCAN.GEPIA HIEEHR KR
EER i UALCAN 08 2K R I b s & BE,
371 5 HCC 414U DPP7 25 [ 323k 5 F 50 191 1E 5 I
HA P DPPT & K3k (K1 1A,P<0.01) . [AA7E
UALCAN i 4Js 22 vhik 52 55 £ B 2 #5AH He 85, HCC A8
& v DPP7 # 1fY H O B R A IR (1 1B, P<
0.01) , Bfeli HOW AR L &y, 25 08 28 b Jed % 8 L 3X
5B 1A 8518 — 30, B2 50t GEPIA %40 J2 I 52
DPP7 3R ik /K F-AE HCC 4180 rp i 2% = T 1E 3 i
HEU(F 2,P<0.05),

2.2 DPPTEBEIRKALAFARAFHFRIE A
FEALN A 8T M LU A (102 451 HCC 1 79 i) 1E 5
JFEHREA ) o il T s gl fk i R B, 5 15 I
HAF L, HCC kR4S v DPP7 & 11 19 2235 PP R
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~ Expression of DPP7 in LIHC based on sample type
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BEl1 UALCAN##&EE Rl DPP7 FiAE SR
Fig. 1 DPP7 expression was detected in the UALCAN database
A: Detection of DPP7 protein expression in UALCAN database; B:
The methylation level of the DPP7 promoter in HCC in the UALCAN da-

tabase; “P<0. 01 vs Normal group.

8r

DPP7 expression

Tumor (n=369) Normal (#=160)

El2 GEPIA#UEESRDPP7EREIRKEAFHRIEER
Fig. 2 Expression differences of DPP7 in clinical samples,
analyzed based on GEPIA database

"P<0. 05 vs Normal group.

o HWAMREESARITFE L (K3 %1,
P<0.01),

BRIt Z A1, DPPT 45 1 i #3555 A 3 1) TNM 43
WP =0.002) WL (P =0.038) FlihiE i iE
REE(P=0.027) 2 IEAH () P<0.05,72) . West-
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ern blot 5 3 7R, B HLAY 6 XHIE IREEAS Hh , DPP7 25
HAEHCCHAT RA B E S TIEW AL, 27E

Gitter i X (F 4,1=6. 548,P<0.01) .

Hepatocellular carcinoma tissues Liver benign tissues

El3 DPP7EHEMERERFARARHRE
Fig.3 Expression of DPP7 protein in liver cancer and
normal liver tissue
Expression of DPP7 protein in Hepatocellular carcinoma tissues and

Liver benign tissues detected by immunohistochemical staining X100.

%®1 DPPTEAEMEALMBESEHAFHRE (2 (%)]
Tab.1 Expression of DPP7 in hepatocellular carcinoma tissues

and liver benign tissues [n (%) ]

Expression of DPP7

Group n — - Pvalue 7 value
Positive Negative

Hepatocellular

102 85(83.33) 17(16.67) <0.01 25.376

carcinoma tissues
38 (48.10) 41 (51.90)

Liver benign tissues 79

2.3 DPP7XfPT4HpaEMpaIEFEAE W
B KRS B A9 HCC 41 Ak MHCCOTH i i 5 Y
si-DPP7 Fll si-NC J& #F 17 2 g D) 58 i 5 . Western
blot SZ K 4641 si-DPP7-1 1 si-DPP7-2 By 5 Ye s 5, 4%
F R si-DPP7 Bk Al £ m Al DPP7 2 3Rk (1A
5A,1=91. 80.187. 00, P<0. 001) , [A] i £ mRNA /K
UE 5 si-DPP7-1 ., si-DPP7-2 J5i ki (19 850 % A1 25 1) (1
5B, 1=64.95.49. 10, P<0. 001) ; MTT 3 56 & HF 4% ¢
si-DPP7 Ji5 40 ffL R 3G A e 1 32 ] (BT 6A , F=21. 21,
112. 80, P<0. 05, P<0. 01) ; 5 BT Jilg, 35 56 2% BH 41 46l
DPP7 £ 11 3 35 AT 15 20 Bf 4R v JF 1k B2 (151 6B, 1=
15.29.19. 21,3 P<0. 01) , BFLH LB 842 39K,
2.4 DPP73f MHCCY7TH A XRE A 8L NI &
M MR S0 45 R R, 5 si-NC LA B, B e
si-DPP7-1.si-DPP7-2 2 4l il i &5 KRR (& 7, 1=
5.635.8.914,P<0.05),

2.5 DPP7 %t MHCCY97H 40 ff1 ¥ 7% 8t 7 B0 82 1

r [ %71 Y
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%®2 HCCEETDPPTRESEKRFESHMER [0 (%)]
Tab.2 Association of DPP7 expression with clinicopathological

parameters in HCC patients [n (%) |

Positive expression (n=85)

Parameter n Pvalue 3 value
High (n=45) Low (n=40)

Age (years) 0.881  0.022
<55 38 20(52.63) 18(47.37)
>55 49 25(51.02) 24 (48.98)

Tumor diameter (¢m) 0.673  0.178
<5 53 29(54.72) 24 (45.28)
>5 32 16(50.00) 16 (50.00)

TNM stage 0.002  9.890
I 42 15(35.71) 27 (64.29)
I-v 43 30(69.77) 13 (30.23)

Lymph node metastasis 0.038  4.289
Yes 42 27(64.29) 15(35.71)
No 43 18(41.86) 25(58.14)

Tumor infiltration depth 0.027  4.919
High 51 32(62.75) 19(37.25)
Medium or low 34 13(38.24) 21(61.76)

_#o ® A M #S #6

NT NT NT NT NT NT K
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GAPDH 36

201
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=

0 1 1
Normal Tumor

El4 DPP7EAEIGKIFEEARIEEFALPHRIE

Fig. 4 Expression of DPP7 protein in clinical liver cancer

samples and normal liver tissue
N: Normal group; T: Tumor group; #1-#6: Six pairs of tissue
samples from clinical patients were selected and numbered; “P<0. 01 vs

Normal group.

AR ST DPP7 X% MHCCOT7H 40 Jifi 12 28 F1 3T #% RE 17 1)
2, Transwell 25625 R BN, 5 si-NC ZH A7 L, %
Yt si-DPP7 JF kL 19 MHCCO7H 4 it 3T 7% 12 28 4k &
B W sk 2 (1K1 8, 1=14. 50.21.00.9. 95.19. 26, 4 P<
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1.5r 1.5r
§i-NC  si-DPP7-1 si-DPP7-2 B
ku 2
a ™~
E <& 10
DPP7 54 210f ok
s
s 5 =
50.s) g 2% 0t
o ok = g
GAPDH 36 E ﬂ 4 % *kk kokk
= 15}
Q
: 1 [
si-NC si-DPP7-1 si-DPP7-2 si-NC si-DPP7-1 si-DPP7-2
B 5 &K DPP7 /AT EE4HA MHCCY97H F1 DPP7 & H (A) #1 mRNA (B) 1R i%
Fig. 5 Expression of DPP7 protein (A) and mRNA (B) in MHCC97H cells following DPP7 knockdown
"P<0. 001 vs si-NC group.
Aisy NC B B 150
~ st si-NC
E si-DPP7-1 = 1
5 . * 14
N si-DPP7-2 E
z210r 5100 - N
E] . =
= si-DPP7-1 ,%
< o
Sost 5 S0F
2 5
= e
% £
o~ =
. Z
0 . s . s | si-DPP7-2 oL— - .
1 2 3 4 5 si-NC si-DPP7-1 si-DPP7-2

Time (d)
6 K DPP7 & B HI AT 41 MHCCOTH BYIBFERE 1 X100
Fig. 6 DPP7 knockdown inhibited the proliferation of MHCC97H cells %100
A: MTT assay indicated that the proliferation ability of cells was inhibited after transfection with si-DPP7; B: Colony formation assay showed that

DPP7 inhibition decreased the rate of colony formation; "P<0. 05, “P<0. 01 vs si-NC group.

si-NC si-DPP7-1 si-DPP7-2
60
T
0h S *

e T
g a0t -
-
on
=
b
<=
§ 20|
«
5
wn

48 h 0

si-NC si-DPP7-1 si-DPP7-2

E7 XIJREIH N DPP7 X MHCCI7TH ARXIR A HE MR x50
Fig.7 Scratch assay to detect the effects of DPP7 on the scratch healing ability of MHCC97H cells x50
P<0. 05 vs si-NC group.

0.01). UESEEIK DPP7 REMS W EMH MHCCOTH AT — BWRIREAKT-. 4528 WK, si-DPP7-1 Fil si-DPP7-
MR f= B R RS S 2 2 [a] F& 51 ik 3 4 N-cadherin . Vimentin 3 15 T B
2.6 DPP7 3t BT 40 B 5% 4B il EMT 18 % 4 FHI & (K1 9A 9B . 9D, 1=85.42.60. 47 .64.35.238.00, ¥J
M E$E MHCCOTH 4 i fk 4% 44 si-NC Flsi-DPP7 5T P<0.01) , 1fi I B2 41 M b i 9 E-cadherin & 35 34 il
K5, FIH] Western blot SE5 46 I EMT AH G HAn - (B19C,1=21. 50.52. 00, 4 P<0. 001) . % %5 R K]

hE4NM  https://www.cnki.net
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si-DPP7-2
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B8 Transwell L3646 DPP7 3 MHCCY7H ZRREEE 7 65 TRIRME X100
Fig. 8 Transwell assay was used to detect the effect of DPP7 on MHCC97H cell transfer ability X100
"P<0. 01 vs si-NC group.
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B9 Western blot i£#&ill MHCCY7H 4R fatk & DPP7 SR /5 EMT iHX & B Rk
Fig. 9 Western blot analysis showed the expression of EMT-related proteins after the knockdown of DPP7 in MHCC97H cell lines

A: The expression of EMT-related proteins after the knockdown DPP7 in MHCC97H cell lines; B: Statistical graph of N-cadherin expression

among EMT-elated proteins; C: Statistical graph of E-cadherin expression among EMT-related proteins; D: Statistical graph of Vimentin expression

among EMT-related proteins; ~"P<0. 01, P<0. 001 vs si-NC group.

TE MHCCO7H 4il it ¥k & Ik DPP7 33k 1) ] EMT

R
3 itig

HCC J2& H [ DL A P PR, HAT e R 2 e
o RS A5 A W) A AL X P BCHCC S TR 48
2210 PR, LS W AR T SR YT X 4 R HCC
BFE MBS BA LY 5 L DPPT I — IKEE ik
GERRAY— B , DR AR # PR gk AR T ) I
PEMBEISE o ATAFA , DPPT L T Ak il v i) 1
Wz k. HETE AP 24l , DPP7 il 4
i B2 W R4 T i U B AR WA R .
HASEHF 7T 7R B 5k DPP7 2235 REAE I il A e e 2
355 v G5 200 0 4 LM e A L ) A L EE R D RE L A
11T 45 558 45 A s A U ) S8 P B A AR 1R SR AE T
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[ B, DPP7 5 GPX4 AH 25 A PR 37 45 B Jis 4 B b A2
2 R 255 T A OB A T A, T AR 2R 45
FEub S SR, DPPTAE HCC WA R Hh VR T,
ARG RN TR

A 5% 7 UALCAN F1 GEPIA %4 95 ) rp A6 )
DPP7 7 HCC Ay FRIB N L o 45 R IR, L& o it
UALCAN ,GEPIA ¥ PEIESE DPP7 3 R ik K -7
HCC U4 B 35 5 T IE W AP a1 4. TRl 5 il B
FHIELH , HCC B v DPPT7 85 1 Y AL 72 3 A Xt
RSO P B v, O AR O PR R . B
K 41 1L  Western blot 3% Fll gPCR X} HCC 4141
KO FFL IR AT RGN, 5 S 5 7R 7 3 1 F mRNA
KA1, DPP7 76 HCC 4120 5 i3 360k, X 5 s
FErp R —E ARBFIE S FIESE DPP7 25 HCC
e b R O HL AT AE S HCC B8 35 A W 78 A= W A
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AHIF 5T 78 20 i 2 1 % DPP7 78 HCC i S e ik
— R . BEHLAS B PR rh i B si-DPP7 Bk Jf:
o NG Ak e J R AT D RIS . MTT 5256 s b
T i 52 56 24 UE S0 ] DPP7 4K (635 )5 , HCC 41 il
MHCCO7H ()3 58 58 J1 32 il o R Bsf, 26 B R A
A S F Transwell 52 55 45 HCC 4 ifd MHCCO7H
() 5% B2 BE 1 I S {1k DPP7 & (A k5 , 4T
AR ZERE SR Z B A

FE i Jes 0 J NG AL 2 B EMT ) 53 8 G 5
98 240 1 2 2% 1 R e R e 108 S 1 5 % DDA
USRI SRR 2RI , DPPT 6 45 H i i v ad
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The role of DPP7 protein in hepatocellular carcinoma and

its underlying mechanisms
Wang Bijun', Cui Haodong™?, Wu Wenyong™”
(" Department of Surgery, Clinical College of Anhui Medical University, Hefei 230012;
> Department of General Surgery, Anhui No. 2 Provincial People's Hospital Clinical College of
Anhui Medical University, Hefei 230041; * Anhui Provincial Key Laboratory of Occupational
Health , Anhui No. 2 Provincial People's Hospital , Hefei  230041)

Abstract  Objective To investigate the mechanism of Dipeptidyl peptidase 7 (DPP7) in hepatocellular carci-
noma (HCC). Methods The expression of DPP7 protein in hepatocellular carcinoma tissues and liver benign tis-
sues was detected by UALCAN and GEPIA database, immunohistochemical, and Western blot, and its relation-
ship with clinicopathological characteristics was analyzed. The expression of DPP7 was silenced by siRNA and the
protein expression of DPP7 in MHCC97H cells was detected by Western blot and qRT-PCR. MTT assay, colony
formation assay and wound healing assay were used to detect cell proliferation. Transwell assay was used to detect
the invasion and migration ability of cells. Western blot was used to detect the changes of protein markers related to
epithelial-mesenchymal transition (EMT). Results In UALCAN, GEPIA and clinical liver tissue samples, DPP7
expression was upregulated and it was closely related to TNM stage (P=0.002) , lymph node metastasis (P=
0.038) and depth of tumor invasion (P=0.027). The downregulation of DPP7 protein expression in MHCC97H
cells was detected after transfection of siRNA in the experimental group (P<0.01) ; furthermore, the results of the
MTT, colony formation, wound healing and Transwell assay demonstrated that knockdown of DPP7 expression in
the MHCCO97H cell line significantly inhibited the proliferative and metastatic capabilities of these cells. Consis-
tent with this phenotypic change, analysis of epithelial-mesenchymal transition (EMT) related proteins revealed a
significant upregulation of the epithelial marker E-cadherin (P<0.001) and downregulation of the mesenchymal
markers Vimentin and N-cadherin (P<0.01). Conclusion DPP7 is highly expressed in hepatocellular carcinoma
tissues and cell lines, and this is associated with poor prognosis in patients. The downregulation of DPP7 protein
expression can inhibit the proliferation and metastasis of hepatocellular carcinoma cell line MHCC97H, and its
mechanism is closely related to EMT.
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