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HE . B AARKEEEES 1 (AQPL) FeftBIRLE T Lhfax%Ea 1 (TRAPL) KRB Pk
KRELZ A AR, FiE BRI 66 BIATEIIR B A 15 6] B R LAFA, 2 Western blotting & 1% #5 F 52 &
B R (RT-PCR) 3t AQP1. TRAP1 mRNA & & & & A # T odr. ER OEABIKAE T AQP1,
TRAP1 mRNA % %& & &k R-Fist i il (P <0.05); QEZEANAB (M. V&) ¥ AQP1. TRAPI
mRNA B HF G kL BREARNIEBE (1. MR) ik, sT&kEKF LA (P<0.05); @ AQP1. TRAP1
mRNA B & & 12T 5 09 F ik TAa R (r, =0.074 F= 0.058, P =0.065 #= 0.080 ), 451t AQP1 = TRAP1 &
ik X5 FE R OB B o B K, AR AR Ak AL, A2 & L TR 7 0 g R R R
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Expression and correlation of AQP1 and TRAP1 in
human glioma*

Jia-chao Lu, Ji-xin Shou, Bing-bing Wang, Hai-dong Gao
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Abstract: Objective To investigate the correlation and expression of aquaporin 1 (AQP1) and tumor necrosis
factor receptor-associated protein 1 (TRAP1) in human gliomas. Methods The expression of AQP1 and TRAPI
mRNA and protein were detected by Western blotting and reverse transcription-polymerase reaction (RT-PCR) in 66
human glioma specimens and 15 normal brain specimens. Results (1) Compared with the control group, the mRNA
and protein expression of AQP1 and TRAPI in human gliomas were increased (P < 0.05); @ Compared with low-
grade glioma (Grade II), the expression of mRNA and protein of AQP1 and TRAP1 in high-grade gliomas (III-IV)
increased (P < 0.05); @ There was no correlation between the expression of mRNA or protein of AQP1 and TRAP1
in glioma tissues (» = 0.074 and 0.058, P = 0.065 and 0.080). Conclusions The expression of mRNA and protein of
AQP1 and TRAPI are closely related to the pathological grade of glioma. Higher the degree of malignancy is, more
significant the mRNA and protein are; the expressions of AQP1 and TRAP1 have no correlation with the pathological
development of glioma.
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( Aquaporin—1, AQP1 ) 1Fh—F i itk 7 4 B S SO AR
PRI, B A S MEREE IR, iR
28 kD, FEPEN T AGL ALK 7Tp14”, AQPT FEE
T AL RGN WK LA, RIEERK
WA M I (c-GMP) PHETRERY, 5 IE
WARL. WA, BEGERI T, AQPT 7R R AR
ST GG T 240 98 AR ek 9 4 i ot A5 PN 2 400 R 58 A
AQP1 mRNA KA [ 435 i g e A A e i -5
A RFE IR F 2 ARAH DG 1 1 (TRAPL) HFR HSP75,
S 2R R A B TE A 1190 (HSP9O) Ay FE B A B
B %E i TRAP1 25 (1 645 /> %0 35 B2 I /K 46 4 1 i,
FEHIA 1A =R AR VCRC X 8k, 78122 X I = W R
PR LIRS y BB SE AT AT VCEC, AT
FEAER . FERCITUIRE , SORLAARANE oy i 4 i i g f AR
Wty TRAPL 1 1 2255 RE AR Lok A4 i S L & /
SREAHOCEH IR, (AR AL T m e RSPk
A EANMEFEDF AT & B TRAPL 193235 5 g
BEARMIR/AN, LR BE 0 A% M A T 7 45 % ) H
K, RhR BRI | AR e R B A e RS
TRAP1 Ab T RAS, [ A8 TRAPL i B2 R GA3
T2 JBiE FR A AT AU ' {H AQP1 5 TRAP1 7£
I ST IR (14 33k 7K B AR DGR 9T, B A 4
B, ARSCE PR LN TR ) 2Rk R ARG
PR, R R IARIRI TR S

1 #ERSFEE®

e PR % 134
VEHL 2014 4F 3 H —2017 4 12 J 7EFB M R 2445
T B I = B p 22 SRR X B B R 66 B, ARYEA
AR IR RIS =508, R izl
MRS . AR AT 8 1 IKFARDIBR, EARHEIM
RIAT IS AT T R S IR RYT . Horpr, B
38 B, k28 Bl ; AEWE 21 ~ 65 %, K537 %
HR4E (WHO i b2 RGEMIRE 412124532 ) (2007 ),
¥ 66 BERF ARG (1. M) (A4) 35 B
MEmgona (M, V) (B4) 31 6, 55 RERIY
15 AT 50— 0 % IV 3t S8 AR B R G P 9 i A S8 3 1 1
WAL SWE R IRA . T AR AR A AE SEB T K
IRt I s EE Ao | N ST P e B AR 7
1.2 FERAKFSNE

AQP1. TRAP1 HT N SERERUIARING H HIEEILT
Y MR B A BRA ], SP iR & . DAB (55

1.1

¥ A EiEes RAYRHCARAE, & RNA $250K
A A AR A PR R RNA 2hE 260
AN, A260/A280 7E 1.6 ~ 1.8 Z
fB], R ER, AQP1, TRAPL, B -actin ZE[H 5]
Y3 Primer Premier 6.0 204511, d4ETAY T
R R ARAFRSG . 519F5) . AQPL IF
] 5'-CGGATCCATGGCCAGCGAGTTCAAGAAG-3',
I 5'-GCTCTAGATTTGGGCTTCATCTCCACCCTG—
3'; TRAP1 iE[f] 5'-TTAGTAACATATGGCGCGCGAGCT
GCGG-3', 1] 5'-TTCCTCGAGTTAGTGTCGCTCCAGG
GCCTT-3' ; B -actin 1E [f] 5'-CGAGCTGGACATCCG
CAAAT-3', 2] 5'-GTGGCAGGTGGACAGCGAGC-3,
1.3 FEREEHERN (RT-PCR) #& il
AQP-1 5 TRAP1 mRNA Hj&i&

¢DNA 4 w1, dNTP Mixture (2 mmol/L) 20 w1,
5 % (10 pmol/L) %% 2 wl, 10 x Taq Buffer 5 w1,
Taq fiff 1.5 w1, dH,030.5 pl, S%HE 65 wl, AQPI :
95 CHAEME 3 min, 92°C7AEME 35 s, 57.5°CiB & 30 s,
TOCHEM 4 min, 3 35 MG, 70°CHSFIE 14 min,
TRAP1 S 5544 : 94°CTHIAEHE 3 min, 95°CAEYE 40 s,
56.8°CiE -k 33 s, 72°CHEM 8 min, 335 MEFR, 72C
G IEM 12 min, 4 RT-PCR R 915 1.5% B
BEBEEER LUK, HLRFREAE 85 V HLUKZY 52 min, 245
X VKA R BEATIAIAORAT , P4 36 Eagle EYE 1151
B EGA b  R gE, (BRI MO ) /
( B —actin WOGEEA ) 3R H AU EER AR 3R35 5 i
1.4 Western blotting #ill AQP-1 5 TRAP1 &
HEIRIE

PRI 1 21 AR AR B B A e B T8 1 5 1%
PMSF i) RIPA 24, 7454127 80 w1 A 6 fLAR,
JE VK L 50 min JEWCHREAEW, WAL 4°CT K201k
2L 14 000 r/min B5.0> 35 min J5 B FIEW, BCA HEAK
WA EAE R, AQPL, TRAP1 2351F 10% &
7% SDS-PAGE 775, KM TR 2 PVDF, #ik
TH 8% (IR A WARAES 1 h, 2 BIIMA—HT - /NEDBT
A AQP1., TRAPI Fiif&k ( Abcam AF] ), TAEMER N
1 : 1000, —#i:HRP 454 10/ IeG $ifk ( Zymed
Laboratories Inc, Z£[E ), TAEHE 1 : 2000, ECL {2
RN X LMo RHZEE Eagle EYE 11 BIBERE
BR324 I 7 bm 8 R o X B A IO
B, IFLL ( AR MO ) / (FRfEXT BRI REAE )
VE R BARER 2P fEAEXE
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5521 30 PG, S KGR I 1 R RS D TR AR SC A 1 1 A AR R T ek BRI e
1.5 SFHitFEH*E A4 BZH TRAP1 mRNA FIEE A FE k0 B4 (P <

s TR F SPSS 21.0 Gei TR, s vk
PR« bR (xxs) FoR, WBERHIT 2504, #F
— LR L LSD— K545, AHOCH: R Spearman AH
KT, P<0.05 HEFA GRS

S

3 44 AQP1 mRNA REHMRIZER

3 21 AQP1 mRNA MR RN AL, ST 250
Mr, ZRAE5IFEEL (P<0.05); #E—LPPE,
A 2 B 4 AQP1 mRNA FlIEE KRB H A iR (P <
0.05), B 41 AQP1 mRNA MIEFARILE A4 FE (P<
0.05), WFE 1A 1, 2.
2.2 3% TRAP1 mRNA REBMFRIEER

3 21 TRAP1 mRNA M A FARIBWLE, L& E0
Mr, Z2RAGEH#E L (P<0.05); dE—LHP LA,

2

2.1

F1 KHAQPT mRNA REAFRIKAILE  (xzxs)
205 n AQP1 mRNA AQP1 [
pogitiil 15 0.336 +0.016 0.221 +0.011
Al 35 0.456 +0.019" 0.460 +0.022"
B4 31 0.783 +0.021"* 0.799 = 0.020"*
F 18 11.356 10.298
PiH 0.000 0.000

. OQSRHRAE, P<0.05 ; @5 A I, P<0.05,

1 2 3456 7 8910
1 000 bp
500 bp
3000%e B —actin
200 bp AQP1

100 bp

1: Marker; 2 ~ 5: R4 (A4H) 5 6 ~ 9: HYH4H (B
40) 5 10: XHHR4L,
B 1 AQP1 mRNA &ix

AW B4

aoe1 el - -

2 AQP1 E@FRIE

—

28 kD

0.05),B 20 TRAP1 mRNA FlI#E [ #ik% A 41 FiH(P <
0.05), WFE2FK 3. 4,

2.3 AQP1 5 TRAP1 RixpytEx 14

Bf % AQP1 mRNA K& 1R B £, TRAPL
Rk A B WS L2 M e], Spearman A8 3¢ 43 HT B R
AQP1 mRNA M #E A #iAM TRAPI mRNA KRR IK
TeAFEME (r,=0.074 F1 0.058, P =0.065 F1 0.080 ).

#2 34 TRAPI mRNA REARIKMLE (xzs)
215 n TRAPI mRNA TRAP1 &
poyiskicl 15 0.175 £ 0.021 0.204 + 0.049
A4 35 0.464 +0.039" 0.457 = 0.023"
B4 31 0.839 +0.029"* 0.770 = 0.035 "
F 18 7.255 7.707
P1E 0.000 0.000

F : OS5 BAE, P<0.05 ; @5 A HHE, P<0.05.
1 2 34 56 7 8 910
1 000 bp
500 bp
300 bp B —actin
200 bp AQPI
100 bp

1: Marker; 2 ~ 5: R4 (A4) ;5 6 ~9: =4l (B

) 5 10: XFHA4H.

3 TRAP1 mRNA F£i&
A B2
TRAP] ‘- - ]

75 kD

oo G GNP P 2w

4 TRAP1 BEEXRIZE

3 it

HHT, 75 2250 i P i e Jo e =2 T LA
MERSYE, AR SR PR ZZE MR A AR S ny it &
HA S ERZEMNRE ", TP RS, AQP1 mRNA
SR A FRR B = B DU = ke 4 -, 2
FFHEWFUESS, AQP1 mRNA MR #Eik 5 Na'-K'—
ATP B8 A —3, H2 A T390 ) A 5 V1% T80T R 1)

.31.
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THORERFRIA, PEAEN, X RTHE 5 M AR RN oA
XK, HSHKMEFFHEET ", ARk, AQPI
FEJR S TR (AR 5 i e ) P o 6k,
T P R B S ) 14 J2 98 AQPT 3R A AR ], M
JEEER AQPT Y FRIA = TR A N H IE w4, 1
B AQP1 (33K 5 J5 & e s 1 IRl R e O, X5
EL HINDY %5 "' 7 AQP1 5 A& £ K 40 Mo yag 4% Ak i
FAH DCPHERRAS SR B 1 25 5 2581 17T AQPT ZE I T
SR AL MU TP )5 ok 2 TR 7R AQPT IIFE I T RE S
U2 TR 1) S S AR B A KA N R . A 0
HE ", TRAP1 7E4uMLIZ shii4s vh B WEEH, 78
T TRAPL 36 VI 306 4 fiz s, B0 K REa
VR T e SRR AN AR A F KT RO v BE, ¥E ) TRAPL
TR YT T DAk PR B SR BT B IR T T AL, WU 4
MU G SRR UESE, R TRE A A 4141 TRAPL kK
P TIE R AL, YT TRAPL % 5% 5 #
PERERR, RIS 20 (G/M DY) BHE, 3L
PKB BEIRACIETEREAL, 5 A 22502800, B MR
MR AR . AR TR, AL B 4lEX
20 AQP1, TRAP1 mRNA S 2 HZRIAMEE B, 1]
AQP1. TRAP1 5 i 98 (1 & 1 59 B2 X 4 2 D) 5%
% ; H AQP1 5 TRAPI £ mRNA FIZE k08 B 55
TSR 1 R o AT — B0k, IV 5 e o B 1) 44
Ji, AQP1. TRAP1 KIksRBEARIIE . {HZE Spearman
FH 5620 7 )5 .78 AQP1 mRNA K 7K 14 235 5 TRAPI
mRNA J 85 FRIATOAH S

25 FRTR, AQP1. TRAP1 5 AN G & s fhatk
JEOCHRBEY], X5 1 ST yes Ay B e JC R
FIRIZIIFFE R TR ARSI R 1) 43§ R IR AR R —
FE TSGR, (H S EE 2 R M oA TR SR A5 75 Ok
A% AT
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