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The Effect of Aquaglyceroporin 7 on Protein Kinase B Signaling Pathway

Pan Wei', Shen Feixia'*, Gu Xuemei', Ye Jing', Gu Xuejiang', Ni Liansong', Li Weiping®
('"Department of Endocrinology and Metabolism, First Affilliated Hospital, Wenzhou Medical College, Wenzhou 325000, China,

*Department of Endocrinology and Metabolism, First Affiliated Hospital, Medical College, Shantou University,
Shantou 515000, China)

Abstract Aquaglyceroporin 7 (AQP7) is a water transporting protein which also regulates the glycerol
efflux in adipocytes. The study of AQP7 might shed new light on the prevention and control of obesity. In this
study, we aimed to analyze expression profiles of AQP7 in the different differentiation phase of adipocytes and the
relationship between AQP7 and PKB in the insulin pathway. 3T3-L1 preadipocyte cells were induced fully differ-
entiated. Insulin resistance in differentiated adipocytes was induced by TNF-a. Adenovirus overexpression AQP7
(Ad-AQP7) was constructed and transfected to adipocytes. The expression levels of AQP7 and phosphorylated
PKB (p-PKB) were measured. The glycerol release from adipocytes and the change of glucose concentration in the
culture medium were also tested. The AQP7 levels were gradually up-regulated along with the differentiation phase
of 3T3-L1 preadipocytes, which was consistent with the expression levels of p-PKB. Overexpression of AQP7 by
transfecting Ad-AQP7 to insulin resistant adipocytes could improve insulin sensitivity and glucose utilization, in
accroding with the level of p-PKB expression. The expression of AQP7 correlated with phosphorylation of PKB.
Overexpression of AQP7 contributed to improve insulin resistance in adipocytes.
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100 nmol/L insulin for 15 min and then phosphorylation of PKB was measured by Western blot. *P<0.05, **P<0.01, compared with preadipocyte cells.
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Fig.1 Time course during differentiation of 3T3-L1 cells

BE R S B EUE, HEN B BG Tr DL 52 3
B2 AQPTRIA . B ML IEFEAQPT & 5L IE M k-
TE, 2504k 5 IHIA B J5 i Frte e AR (E 1ARTE
1B)o KRG =56 b H ik 2 R B, 11 BEAQP7 R A
(), g 07 40 B R UK P AT 3G . T A
B, SR KT B S TR R 1D 4 i,
FETRE MR ETHEA RS HE10). RN, 7
SR SR, 1B 25 R Mp-PKBIK T B 2 Tt &,
FE AL T IR IR Gk S8 0, 258 1R 40 i 5 4 ok
J A I PK B R Ab /KT BT B 555 1, S5 AQP7AR
A AR AT, T HERIDIR A T (I PKBRBERR 1L 7K - ) ¥
A WA (E1D).
2.2 AQP7TEHIRFHEM BB PRI FTRIE
A0 23 AL 5 5 10K 1 YL Ad-AQP7 1 21 Ji s 5,
FH LG 25 80095 7 6 HE 4, 300 MO 5 Je s dp £, BJI
AQP7HE R (RIS =i /KT (2 AR K 2B);
[F) B B 1) 25508 | m] LU 21, BA300 MOTLE: 472 h
AQP7T} i W (3, 117 LI I 485 95 35 v £ H iy
WP AR B 2 38, R B BEAE AQPTIV =y KA H i ia
RE AL PRI SR(KI3B )e BRI Ah, TR IAE S G

w
1

3k
f;

300 MOI

A
AQP7 mRNA =
—_ )

0
0 MOI 100 MOI 500 MOI

(B) 0MOI 100 MOI 300 MOI 500 MOI

AQP7 |—- L — — _"I

B-actin | ———— — —— |

3

nll

O0MOI  100MOI 300 MOI 500 MOI
AL RI3T3-L IR 41 4353 LLO, 100, 300, 500 MOI4% 4Ad-AQP7.

A: AQP7 mRNAJK T B: AQP7 £ 17K *P<0.05, **P<0.01, 54l

TR A L

Fully differentiated 3T3-L1 cells were transfected with Ad-AQP7 vector (0,

100, 300, 500 MOI). A: mRNA level of AQP7; B: protein level of AQP7.

*P<0.05, **P<0.01, compared with control adenovirus transfected adipocytes.
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Fig.2 Dosage effect when transfection of adenovirus
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Fully differentiated 3T3-L1 cells were transfected with Ad-AQP7(300 MOI)
at 48, 72, 96 h. A: protein level of AQP7; B: glycerol concentration; C: mature
3T3-L1 adipocytes were treated with 100 nmol/L insulin for 15 min and then
phosphorylation of PKB was measured. *P<0.05, **P<0.01, compared with
control adenovirus transfected adipocytes.
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Fig.3 Time effect when transfection of adenovirus

10 ng/mL TNF-aff: HI Ji& 24 g 107 48 Mi24 h2 J5 %% J*Ad-AQP7. A:
AQP7 HE /KT B: LL100 nmol/LJf ) i {1 FH 15 min)5p-PKB&R
FIKF IR A C: A A B FEZK 1o *P<0.05, 5 1E % 7 AL ALAH LE;
P<0.05, L TNF-o T TRAAHLL .

Fully differentiated cells were treated with 10 ng/mL TNF-a at 24 h and
then transfected with Ad-AQP7; A: protein level of AQP7; B: the adipo-
cytes were treated with 100 nmol/L insulin for 15 min and then phospho-
rylation of PKB was measured; C: glucose utilization. *P<0.05, compared
matute adipocytes group; “P<0.05, compared with TNF-o treated group.
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Fig.4 The relationship between overexpression of AQP7 and

insulin sensitivity
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