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(H Z]B89 KK HMEEE 7 (aquaglyceroporin, AQPT) 2 f7E ST L P A7 ik | I LGS HAE J5U& M ITF 20 L (human
hepatocellular carcinoma, HCC ) 2H 2 K Hiig %3983 52 I (non—tumourigenic liver, NTL) ZH4N , LA N IE % FFIE (normal liver, NL)ZH 27
IR ZE S IS A IR AR EIET AQPT 5 HCC KA B RIMAHDCYE, 73k  UE 34 ) HCC B HCC 2 K L FL Xt NTL
LR 4 4] NL 2021, 435 FH real—time PCR 25 7R 9 E ENIE (Western blot )i S U2 AR RN S5 E A M oE
{7 Z W HCC B NTL NL 421 AQPT7 (WAL, WARIG AR EETERL, /08T AQPT 125 533k 55 FEE I PR BE S AH
Kbk, BE5FR: (1)AQPT 7EfTA HCC J¢ NTL NL ZHZ I 3Kk | feyle AR 45 R s K 2ERA T A i Mg A ifadk . (2)FEHCC
LU AQPT A 5A B TC I 1E PR 2 2R K I AR T NTL 5 NL 4140, NTL 5 NL 40h AQP7 fy ik Jo i @ 25 5 .
mRNA 7K NL 413535 5 NTL 440 1L, TS i1 2% 5 (P=0.072) , HCC 413255 5 W] AR T NTL4 (1=3.841,P=0.000) }2 NL 41
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Expression of aquaglyceroporin 7 in human hepatocellular carcinoma

Chen Xiaofeng, Lt Chuanfei,Liv Tianyu,Zhen Xi,Bai Xing,Lyu Lin ,Mei Zhechuan
(Department of Gastroenterology ,the Second Affiliated Hospital ,Chongqing Medical University)
[ Abstract ]Objective : To determine whether human hepatocytes express aquaglyceroporin 7(AQP7) ,to detect the differential expression
of AQP7 in human hepatocellular carcinoma(HCC) tissues, pair-matched non—tumourigenic liver(NTL) tissues and normal liver(NL)
lissues, to investigate its correlation with the occurrence and progress of HCC. Methods . Fresh frozen HCC tissues and pair—matched
NTL tissues were collected from 34 patients diagnosed with HCC,and NL tissues were collected from 4 patients with hepatic heman—
gioma. AQP7 gene and protein expression of the three kinds of tissues was detected by real-time PCR, Western blot and immunohis—
tochemical method. Then the correlation analysis between AQP7 expression and clinical features was done. Results : AQP7 was ex—
pressed in hepatocytes, both intracellular and in membrane localized. Both levels of AQP7 mRNA and protein were significantly lower
in HCC tissues than in NTL and NL tissues. No obvious difference in AQP7 mRNA and protein levels was found between NTL and
NL tissues. AQP7 mRNA levels were not statistically different between NL group and NTL group (P=0.072). AQP7 protein levels
were not statistically different between NL group and NTL group (1=0.264,P=0.798). AQP7 protein levels were lower in HCC group
than in NTL group (¢1=7.333,P=0.000) and NL group (:=5.648,P=0.011). Low expression of AQP7 in HCC was correlated with the
lymphatic metastasis and the reduction of AQP7 was greater among the patients with lymphatic metastasis (1=-2.837,P=0.008). Re—
gression equation: Y=1.612-0.472 X, (F=8.048,P=0.008). Conclusion.AQP7 is expressed in hepatocytes, both intracellular and in
membrane localized. AQP7 decreases expression in HCC tissues. And the reduction of AQP7 is greater among the patients with lym—
phatic metastasis.
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7K 38 5 H (aquaglyceroporins , AQPs ) JE {37 T4l
JRLPEE b 2 oK o1 sz sh Y —FP AL 2L, HR
ORI AnEAR &3 T 13 FhE AL (AQPO~
AQP12), HAHY AQP3 AQP7 . AQP9 Fi Jgsk H- i
A, A] (R A K S35 H A HA — e /N gy
TAHUY, HAT4E AQPs ML ZUE (7 5Ty hk
HORBUF I, EATA RS 5K ik 5HZUK
Jit B R A QIO 3 He A2 BT ph 2805 A 8 A A
LT RISEA OC  TEA R s B R T AN F Y
e, —HE LK, AQP9 BN Ay IFJIE b ME— 7K
HuEE AN, SIEHA L AQPT LW S5 T
N A Caggs-o-10 ) SR , A TRV i A 5206 & A
JHAHRR LO2 4L A A AQPT FRIA , Rt HfE
I AQPT7 W] REWAE NMRIFELH L 3Rk,

W JUAEDESE R I AQPs 7EA1 228 B 1% b3 241 i
Ha] DL ) AR, AQPs FTRES 5 T MR Y
KA, I AQP3 TEGE HLim B i F R
TR 21 1 = 338 ; AQPO TEMN MR | B gt
Bk BT RES S T I AN s (R 2E
TR S5PET AL HETHIE AQPT 5 ARG SE .
AR YA A A E AQPT YR W%
J P e S 8 1) J & P AT B 988 (human hepato—
cellular carcinoma, HCC)ZHZ! JiE55 HHAE (non—tumouri—
genic liver,NTL)éﬂ%’Z{&EﬁH?%(HOrmaI liver, NL) ZH
21 AQPT IR 225, A FL5 e AR BRARAIE B9 5%
T AQP7 2 A i AR TR0 s 1 o AR B SO0 A
R LR G 5 TR

1 #MREFE

L1 A

L1 IfRARAS W R R 2 B 20— B e e
FFAEAMEL 2010 4F 10 A = 2013 4 5 A ], 34 1] HCC B3
ARJG VIR HCC 4127 K NTL 2021, 5 4 40 BT 1 459835 A1
NL 44 WARH LT — B i AR A SR AL, PR RNA K
R — 3B 4%22 T RS, A0 W G0 B 81 e VR S sg 414k
FH . FRAS Bl AR BGOSR B T 88 B 2 a1 [)
B XTI T R ERREME S R e R b
.o

1.1.2 EZHKFH RNAiso Plus, Z:3EFZ] — 251k DNA #i%%;
SR A (DRRO47A) SYBR Premix Ex Taq Il (2x) (DRRO81)
4 H TaKaRa 2\, 519 (GADPH 37 5° -3 F# 4] GGTGG—
TCTCCTCTGACTTCAACA, R 5° -3’ 731 GTTGCTGTAGC—
CAAATTCGTTGT;hAQP7 L¥ji# 5° -3’ J¥%1] CCGCATCTTCAC~

CTTCATTG, T % 5’ -3’ J§ 5] CACCCACCACCAGTTCTC) %
T LAE T GAPDH BT SR IERERLR (TA-08) \HRP 45
T LA % 19G (ZB-2301)  HRP FRITHY L EHT B 1eG
(ZB-2305) M AL A2 &M A WHE ARG RA R, AQP7 &
LN Z S REHTIR (ab85907 ) I F 95 [ Abcam A ], Hyiedifh
DAB i & gl Ak —Huistin & (PV-9001) 1 F AL 5 h 42
S EMBARFRRAF
12 F#*
1.2.1 Real-time PCR ¥ JCREEHRAE , FRELAE A2 AT
BE AR, A RNAiso Plus 24, &) SHINEE OS5 A
HLAFHRBUS RNA, J5K: RNA 05455 ¢DNA, 25 DL
SEIR) cDNA A T4 3R ZI04% , 50517 real-time PCR
Pa NSRRI CFX96 real—time system 34420419
HEGEI KA R Y G 5 1) AQPT 1Y C(T)E, 35 HAH
XF I GAPDH (¥ C(T)H#EATAHIL, 45 AC(T) B AT
AQPT FHXT i,
1.2.2 Western blot i FREHUCGF ALY, N AR 213,
AP R R BB 1T, BCA B . 26 M L ARSERE
KOS IR 40 min #5853 PVDF L, PVDF 7 5%Bi5
kA 1 h,4 Cil BB E —Bt AQP7 (1:300) A& GAPDH
(1:500), HUHY TBST 24k 3 ¥k, 37 CIFE —H1(1:3 000)1 h,
O TBST #5530k 3 Wk, ECL KGR & T4, H Quantity
One B #6455 D REA Western B2 1 AQPT 4545 JK FF
{8, I 5 AR B9 GAPDH 2545 JK A AR IS B L LU B
HEAEEAR Y AQPT HIRT &,
123 fEdfbik A2Ua RS E, HR S pm B
HEY) K AQPT B FEIR KUE T .56 CUMFERE /2 h, —H
RO  ZHZECD) AW 20 ming LEEASE AKSS 3 min;
HAE R 2% v b i IR EHME S 20 min, B = ;3% BE
T B B EE K B3] 20 ming I—HTMFE (pH 7.4 19 PBS 5 B
—PRIHE Dy 1:200) ,4 Cit 7R ; Z i, PVI001 —Ekiadi &
TTZH0WEE ; DAB Wb (a UL K EW], B BT R
PBS AR,
13 %it$am

FFA G BE R T SPSS 18.0 i 4R (137 743 B b B
g SRS A IEH 42U AQPT Western blot & PCR Ab B
Ji OB B+ bRvE2E (v + )RR, BRI R ARSI
3 HBARRE HCC 415 NL 404h, AP Bia 0t b T 228
FF. FEUL HCC 4145 NL 2069 He AR FHECRTREAR ¢ K58 , #6246
IKIEHR @=0.05; NL 45 HoAth 95 25 18 20 1] L 56 R F Wilcoxon
BRI 35 sl ST FEAS o R B, IEHR IE AR 3K 2=0.016 7,
AQP7 HHTE HCC ZHZU AN FH AL NTL 4121 A8 {0 E
LGRS E0 A48T, R Z o2t A 4B v 932 25 [l 13
. BFFEFEA R 225k B0 B NTL A8 ik A —
e, e R e AQPT 5 I 7E HCC 20248 NTL 4028 [
HIARARAE VR AR i (Y) , T RE S [ 22 (A AR Ak 5 2 4 . 4F
e e N ey A NN G o G I Sl W ) e e 6
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TCK S5 67 A7 IO LB B A O O AT M5 AFP
I PR A3 SIE Ty B A8 X ~X,, TR T 428 ik i
ARIRAE . 3K E A a=0.05,

2.1 AQP7 AW HCC NTL & NL #8264 & ik

Real-time PCR W 4557~ , AQP7 FEHAE 34 il HCC K
NTL FEARZY 4 6] NL 2020 A ik Gt irirgs i
NL 1R AQP7 Y #iA 5 NTL ZHMI L, BG4 5 (P=
0.072) ; HCC 41 AQP7 (%35 & M AR T NTL 41 (1=3.841,P=
0.000) % NL £H(P=0.001), W3 1,1,

Fz 1 HCCHZ.FXf NTL LR . NL A2 AQP7mRNA KjFkik
(xxs)
Tab.1 Altered AQP7 gene expression in human HCC,
pair-matched NTL and NL tissues( x +s )

2H 5] ACT -aacr i P
NLZHZU(4 1)) 7.985 +0.549 1 0.072°
NTL ZH41(34 ])  8.984+0.341 0.772+0.102 3.841 0.000"
HCC 441(34 ) 10.340 £0.325  0.394 = 0.067 0.001°

T :a, NL 2140 vs. NTL 440, 5% Wilcoxon BRAIKE K b, NTL 4141
vs. HCC 4141, R AT FEAS ¢ K56 5 ¢, NL 4141 vs. HCC 412, R
Wilcoxon LA . ACT: NS GAPDH JEHAY CT {EI1—4k H Ay
A CT{E, ACT= CTygrr— CTowmno2 s F NL 415 —1£ NTL 41 . HCC
L1 ACT . AACT=ACT s/ ACT e —ACy

\ a

0.0 &,

NLAHZL NTL 4141

AQP7 mRNA AR} Feik i

HCCHA

NLZL 4 ] [NTL 41 34 5] (HCC 41 34 f4i];a,NTL vs. HCC 2122 5747
Geiha 3 L CRTECA AR ¢ K236 ) sb, NL vs. HCC 4122 5 5
3 L CRAT Wilcoxon BEATKGES )

1 NL.NTL & HCC A& AQP7 mRNAHIRIZER (x £5)
Fig.1 Altered AQP7 mRNA expression in human NL,NTL and
HCC tissues(x s )

2.2 AQP7 & @ f2 HCC NTL %A NL 484764 ik

TERE KT ARSZI TGN A ZHSUREAR YA AQPT Rk,
FR5 PCR KFHA—F, GEit o Hrai s NL 215 NTL
HH AQP7 fUFRIA B TSI 22 7 (1=0.264, P=0.798 ) ; HCC
i AQPT7 ik = B B AT NTL 41 (¢1=7.333,P=0.000) &%
NL 4H (¢1=5.648,P=0.011), W3 2,18 2,

%2 HCC ARzt NTL AL NL A48 AQP7 EAKFKIE
(xxs)
Tab.2 Altered AQP7 protein expression in human HCC,

pair-matched NTL and NL tissues (x s )

215 Rikht il PlE
NLZHZL (4 f1]) 2.098+0.270  0.264 0.798
NTL 2141 (34 f5]) 1.999 +0.261  7.333 0.000°
HCC ZHZ (34 4] 0.461+0.105  5.648 0.011°

Ti:a, NL ZH2 vs. NTL 2L, SRTIIAZAEAS ¢ K550 b, NTL 2 vs.
HCC 18, RECRFEA ¢ K555 3¢, NL ZH2H vs. HCC ZHEL, SR FH A 7

NTL1 HCC1 NTL2 HCC2 NL

AQP7

GAPDH | "— s— ’-—

2.59 a
i T
2.0
#
1;
g :
1.0 o
e g b
BNl
= \

0.0 \ :

NLAHZU  NTLZ44! HCc414!

NLZH 4 5] \NTL 0 34 6] HCC 0 34 f§i] ;a,NTL vs. HCC 41 2% FH %
PI2E R S CRAFOGFEA ¢ K258 ) ;b, NL vs. HCC L2574 G478
SR BEAS ¢ K56 )

2 NL.NTL % HCC A4 AQP7 EAMRIEER (x £5)
Fig.2 Altered AQP7 protein expression in human NL,NTL and

HCC tissues(x +s )

23 RIRAAEATEAE

B AQPT7 AT R 1 (H e Ak 25 R AQP7 T8
FENL T AN ARAR J K i, HCC 4R ) AQPT7 B B AL T
JLECGT Y NTL 402, H A g LR BE BRI, AQPT 3R
N EAREAL, NTL 5 NL 44419 AQPT7 13k 44 L2 7
(F#13),
2.4 AQPT7 4k ik A5 06 Rk 22 6 A8 K AT

S8 34 ) HCC JB#F MG IRSEL, % AQPT ik ARk,
B IRSEGHAT T HOCE T . B3 1 RS S RE IL3R
3, TR A, AQPT AYZRIATE HCC 4123 Fp i =g vt
NTL HEAEL ¥ AQPT ARy 216 5 HIR KRS HG#H T £ 0
LNEH 30T (GBI ) I A3 AQPT AR 25K 5 itk
EEFER (Xo) R AUAHIG, EES I RN . Y=1.612-0.472
Xoo Z5G3E 3 PIMIE, B LS 5L RS I B AQPT B M
e HCC 020 L BEARMR EE ST [l 5 B A RO A 4 . F=
8.048,P=0.008, M4 /7 P A GeitF i X, ¢ K dAer il i 2%
01 T 8, A G L i=—2.837 , P=0.008 (£ 4) ,
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"B, NTL 4141
AQPTHFIKBEH IR 43 H AR FE R FAEAI
B3 &ZEALR AQP7 7£ NTL.HCC & NL AL A HIRIETEMR (400 x )
Fig.2 Immunohistochemical staining of AQP7 in NTL,HCC and NL tissues ( 400 x )

*3 BEN—MWERMTELE
Tab.3 Patients’ clinicopathological parameters and variable set

x4 ZLLEEEMPEANER
Tab.4 Results of multiple linear regression

[a119 i 2] EPEERAS
itk 2% e ‘f l’;ff“ RS W i g\;& E: g (M Pl ;9 jj !
AR (%) A 1.612 3.636 0.001  0.704,2.521

<40 5 14706 X, 1 WELEHERE 0672 -0472 -2.837  0.008  —1.158,-0.187
40~ 10 29412 2
50~ 12 35.294 3
60~ 7 20.588 4 3 -I;j- ﬁ’.\.
P
p o o HCC R B | e T B S = — , th 2
MR AR (o) R B RN EIE, B ENRES, 5
N s 5T ShIAE S UGBS IR % 2002 4F
6~ 14 41.176 3 guit, HoR W R A 5 W E P HESE 7S At R AT
>10- 4 R 4 =0 fEIE— A ) AT HCC BT 4
e o wws x4 PITBUKCCBE MR TR HOC 04 L
Z% 5 14.706 2 KARTT B AT i B AN 5 S, AN B | oy
Mo b AT AREBEBEUE T A OG- = AT
o S e X B 5T HCC R, PRSI AE 3T HCC
EHE 10 20412 3 (IR TATT IR — A KA,
IR AWFFEEUIESE T AQP9 AN T4 ME— )
" S N L K EINE 1, AQPT L fEE TR L, i
WL L T R AL e, AR E] AQPT A3 T M A ek
H 5 14.706 X5 i Western 5 PCR 455K, TCigAERE R A 22 K
WE%@ ” e ’ F- I NTL 5 NL 2048 AQP7 JfF B W 22 = {1
&5 7 20,588 X, HCC 4148 h AQP7 4% NTL K NL 4 203 35 I W j&
x 2 79.412 2 ik, 78 HCC 4121 AQP7 782K FH /K- FEAIG Al 418
‘o e DK TREIRI I , BLUIAT 556 % 4% DNA
B 7 20.588 9 2 Bk AQP7 RNA (BRI T4 MR S30T
AFP (pglL.) B B R % BELIT | AT BRI 7 i — 2D Y
o P L FH 25 6 2 1019 437 5 439 4 3 HCC 4141
5200 8 23.529 3 AQP7 PRI 2= SR IR S E B A 0 i, KR
JHFR A A IR ZEFE RS ) A AR B T,
" BoooEe N LA AQP3 HUBFSEARATEE 2, SRR

AR Y= SRGIERF HCC 41U NTL 4141 AQPT # 1
AR KA, B AQP7 (NTL ) -AQP7 (HCC ) 91l

BB P 4 AT L AQP3 B S A ik 4
AQP3 5 T OB E a0 [y g AR et
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R TR DR I BIFS 3 2 41 i S 40 E
S AQP3 Wl e S5 T My Al M i G581 2% |
ER ST XA AR, EARTLE S MELE]AQPT
TEMIEZHZY I A 5 AQP3 FE i Ed % s
A 2 R R e R R —
ANE TG B LT g ) O B 5 T BB A T AN [H] v Rg
SENEFEER PRGSO E T E B A A G, X T
ARG LI AQPT FEA R L5 7 R 1) F & HCC 4
11 REARIR BT R R AQPT 25T
JieR 240 B 4R 28 B BGTE IR T SR 5 Ak
HEEAUA—FR TS5 e K= AQPT 7E
HCC HZUh iRk A ml REJ& 48 % T e 40
MIrEssE TR 2R R X AQPT IUBEIR , 1]
7 A FILIR S TR H X I 40 B 1 5 2 BE Y 2 Rk
BAER . AT AL B Dy REAA T (A B S
ATIRAMSE

BZARWIGE LI AQPT FE ML A K
ik, BERIR TN X M . AQPT 7E
HCC 20 kB H i % NTL 4140 )2 NL 441
KR REAL, A MR B HCC 4140
REAR IR B 0K, XIS Al e b 0 HCC 43 fb AR
BE T E AR R R 2 PR e R T B AR

& % x #
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