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Annexin A7 inhibits proliferation of hepatoma cells via binding with IGFBP2
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[Abstract] Objective To investigate the role of Annexin A7(ANXAT7) in the development of HCC by analyzing ANXA7
ANXA7 mRNA expression was

analyzed by real-time PCR in 48 HCC tissues and tumor adjacent tissues, and different hepatic cancer tissues and cell lines. To

expression in hepatocarcinogenesis and identifying its potential interaction molecule. Methods

analyze the effect of ANXA7 on hepatoma proliferation, ANXA7 was overexpressed or inhibited by specific siRNA in hepatic
cancer cells. Co-immunopricipitation (co-IP) method was used to detect the specific binding protein of ANXA7 in HCC cells.
The key sites of protein interaction were analyzed by point mutation. Western blotting analysis was used to study the effect of
ANXA7 on IGFBP2 activated ERK1/2 phosphorylation. Results
hepatoma tissue samples and hepatoma cell lines. Insulin-like growth factors binding protein 2 (IGFBP2) could specifically bind
with ANXA7 through the key RGD site. Up-regulated expression of ANXA7 could inhibit the proliferation of tumor cells
(P<C0. 05) and decrease the phosphorylation of ERK1/2. Accordingly. down-regulated expression of ANXA7 could enhance the
proliferation of tumor cells (P<C0. 01) and increase phosphorylation of ERK1/2 in HCC cells. Conclusion ANXA7 may serve

The expression of ANXA7 was down-regulated in both

as a potential tumor suppressive molecule, participating in the regulation of IGFBP2-activated ERK1/2 phosphorylation and
affecting the proliferation of hepatoma cells.
[Key words ] annexin A7; hepatocellular carcinoma; insulin-like growth factor binding protein 2; cell proliferation

[Acad ] Sec Mil Med Univ,2015,36(4) :378-382]]

J& % M BT 40 B 9 Chepatocellular carcinomas,
HCO) J&— 52 2 [F 3R 2 i, 22 Bk R 45 1) &2 A
T » I3 LR FE W TR 5 A, B HOC & AR
RIEAHCHIR R S oy 1O A B T 5408 50
LW AL TS S0 B A= AR C IR T R AR L X

[WFSEHE] 2014-11-03 [#%ZHH#] 2015-03-09

TG IZ YT SR e A E I R A
JREE 19 (Annexins, ANX) 2—2 Ca? " K 1)
BElRES A E A MR KR EER K G 210+ 5
BLHE RS TE N 1 220 ig 1 & A R S s VIR O
HoP IR AT CANXAT) 76— BB 40 J2 8 H fi

[E€mB] HEFARP¥E4 (81071700,31171251). Supported by National Natural Science Foundation of China (81071700,31171251).

[EEfN] EEH,LEIH. E-mail: wangyuzhaol 2@ smmail. cn

“ W {E/E# (Corresponding author). Tel: 021-81871053, E-mail: shsun@uvip. sina. com



5 AW BRSO T AT @ S IGFBP2 5554 i I8 4 fu s i

+ 379 -

SR P R R A T P AFR R 5 5 I 1 R A
FEVRAE BRI M AN AE . ABETE 0B T ANXAT 3
RS MR A ACE EES ANXAT HUE A
RIS PG T I HLG] ifE—2
Bk HCC AeA: K AL b 535K HCC Bt Hir ik
AR,

1 ##FF7EE

L1 wmgmSampe WEE 48 X4 8 I 55 41
B EEKTR AF TR . HEWARRAS
BT I IRSNE} B2 B , I 3145 28 3 19 1 )
B NIEH 40 Lo2 5 A JF @ 40 M LM3,
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10 Y% fa 4 M7 - Gibeo 24 R, K5 3R 4540 5% CO; .
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B SRIGHE T O SRR AT SO = 95°C TR 30 s
TEFF SR 95°C A8 30 s,55°CiB 2k 1 min, 68°C %t
fift 6 min, 3t 18 MFHF, Frfd PCR ZHHL 5 pL i
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Figl ANXA7 mRNA expression analysis in different
hepatoma cell lines

** P<C0. 01 vs 102 liver cell line. n=3, 7=*ts

2.2 ANXAT 3% B 2m i SMMCT721 6438548 45
WK, 5% 36 h #1148 h B pcDNA3-HA-ANXA7
EEYL %8 peDNAS. 0 75 # IR YL 241 11 CCK8 Kl (i
FEAIE (P<<0. 05, [ 2), $&7R i ANXAT7 FiLREHS
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2 ANXA7 Fikxt \FHEL M SMMC7721 33E S0
Fig2 ANXA7 increased proliferative activity of hepatic cancer SMMC7721 cells
* P<C0. 05 vs pcDNA3-HA ;2% P<<0. 01 vs siRNA negative control. n=6, z+s
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Fig3 Identification and validation of binding protein with ANXA7 by co-immunopricipitation

A: SDS-PAGE analysis of the ANXA7 binding protein with ANXA7 after co-immunopricipitation; B: Western blotting

analysis of insulin-like growth factors binding protein 2 in co-immunopricipitation samples with ANXA7. Protein marker: Page

Ruler Prestained Protein Ladder (Fermentas). M:Marker; 1: pcDNA3-HA; 2. pcDNA3-HA-ANXA7

2.4 1GFBP2 #5 RGD /7] £ 5 ANXAT 2469 %
e b G R HARRER I B IGFBP2 B FF 7L
LERPUR  ANXAT 1358 IGFBP2 | RGD JF 414y
55 IGFBP2 454 (F 4),

1GFBP2
NH, | Bl COOH

RGD domain
R G D*

5’ TCCAGGGAGCCCCCACCATCCGGGGGGACCCCGAGTGTCATCTCTTCT 31 A

+
GAA D306E-IGFBP2
e (mutant)

. pcDNA3-  D306EpcDNA3
Mz (x109) 1Grppo -IGFBP2

- - B

E 4 IGFBP2 ] RGD £ 5l 5RIT 44
Fig4 Mutation analysis of RGD sequence in IGFBP2

Mock IgG

IGFBP2: Insulin-like growth factors binding protein 2. A
Schematic diagram of mutation site in IGFBP2; B: Western

blotting analysis of IGFBP2

2.5 ANXA7 2 IGFBP2 4 45 x¥ ERK1/2 & 8 1t
KFAET AR TR IFEA RS ANXAT 5
IGFBP2 HAA R A HE L AR ANXAT 41 i ) ik
Mt ERK1/2 3 HACHIT, f& v id ik ANXAT fig
il IGFBP2 i i) ERK1/2 (BB
ANXAT 55 P T i IGFBP2 i fb ERK1/2

AR e — 2P 4 58 (] 5) .

ANXA7 = + siANXA7 + =
IGFBP2 + + IGFBP2 + +
pERK1/2 | S === PERK1/2 | o e
ERK1? | mmmm= ERKI? | == =——
B-actin — e | A B-actin — —

5 ANXA7 0 IGFBP2 #iEH) ERK1/2 BB 1k 1Y
E4=hobeibos iy

Fig5 Effect of ANXA7 on IGFBP2 activated ERK1/2

phosphorylation as shown by Western blotting analysis
IGFBP2: Insulin-like growth factors binding protein 2.
A:SMMC7721 cells were co-transfected with IGFBP2 and
ANXAT7 expressing plasmids. B: SMMC7721 cells were
IGFBP2

co-transfected with expressing plasmid and

siANXA7. Non-specific siRNA was used as control
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BT 5 X I g A0 M2 B R 5 e, E — 2P U B
ANXA7 5 IGFBP2 7 RE b A AH G

(& % 3T W]

[1] Flores A, Marrero ] A. Emerging trends in hepatocel-
lular carcinoma: focus on diagnosis and therapeutics
[J]. Clin Med Insights Oncol,2014,8.71-76.

[2] Hashimoto E, Tokushige K. Hepatocellular carcinoma
in non-alcoholic steatohepatitis: growing evidence of an
epidemic? [J]. Hepatol Res,2012,42:1-14.

[3] Laohavisit A, Davies ] M. Annexins[]]. New Phytol,
2011,189:40-53.

[4] Srivastava M, Bubendorf L., Srikantan V, Fossom L,
Nolan L, Glasman M, et al. ANX7, a candidate tumor
suppressor gene for prostate cancer [ ]J]. Proc Natl
Acad Sci USA,2001,98:4575-4580.

[5] Taniuchi K, Yokotani K, Saibara T. BART inhibits
pancreatic cancer cell invasion by PKCa inactivation
through binding to ANX7[J]. PLoS One, 2012, 7.
e35674.

[6] Srivastava M, Torosyan Y, Raffeld M, Eidelman O,
Pollard H B, Bubendorf I.. ANXA7 expression repre-

sents hormone-relevant tumor suppression in different
cancers J ]. Int J Cancer,2007,121.2628-2636.

[7] Mears D, Zimliki C L, Atwater I, Rojas E, Glassman
M, Leighton X, et al. The Anx7 (+/—) knockout
mutation alters electrical and secretory responses to
Ca’" -mobilizing agents in pancreatic B-cells[J]. Cell
Physiol Biochem,2012,29.:697-704.

[8] Madoz-Gurpide J, Lopez-Serra P, Martinez-Torrec-
uadrada J L, Sanchez L., Lombardia L, Casal J 1. Pro-
teomics-based validation of genomic data-applications in
colorectal cancer diagnosis [ J]. Mol Cell Proteom,
2006,5:1471-1483.

[9] Wozny W, Schroer K, Schwall G P, Poznanovic S,
Stegmann W, Dietz K, et al. Differential radioactive
quantification of protein abundance ratios between be-
nign and malignant prostate tissues: cancer association
of annexin A3[J]. Proteomics,2007,7;313-322.

[10] Bandorowicz-Pikula J, Wos M, Pikula S. Participation
of annexins in signal transduction, regulation of plasma
membrane structure and membrane repair mechanisms
[I]. Postepy Biochem,2012,58:135-148.

[11] Gerke V, Creutz C E, Moss S E. Annexins: linking
Ca’" signalling to membrane dynamics[J]. Nat Rev
Mol Cell Biol,2005,6:449-461.

[12] Hayes M J, Longbottom R E, Evans M A, Moss S E.
Annexinopathies[ ] ]. Subcell Biochem,2007,45;1-28.

[13] Rescher U, Gerke V. Annexins- unique membrane
binding proteins with diverse functions[ J]. J Cell Sci,
2004,117.2631-2639.

[14] Uzoh C C, Holly ] M, Biernacka K M, Persad R A, Bahl
A, Gillatt D, et al. Insulin-like growth factor-binding pro-
tein-2 promotes prostate cancer cell growth via IGF-de-
pendent or -independent mechanisms and reduces the effi-
cacy of docetaxel J]. Br J Cancer,2011,104:1587-1593.

[15] Hamidouche Z, Fromigué O, Ringe J, Haupl T, Marie
P J. Crosstalks between integrin alpha 5 and IGF2/1G-
FBP2 signalling trigger human bone marrow-derived
mesenchymal stromal osteogenic differentiation [ ] ].
BMC Cell Biol,2010,11:44.

[16] Chesik D, De Keyser J, Wilczak N. Insulin-like
growth factor binding protein-2 as a regulator of IGF
actions in CNS. implications in multiple sclerosis[ ] ].
Cytokine Growth Factor Rev,2007,18:267-278.

[17] Handra-Luca A, Bilal H, Bertrand J C, Fouret P. Ex-
tra-cellular signal-regulated ERK-1/ERK-2 pathway
activation in human salivary gland mucoepidermoid car-
cinoma: association to aggressive tumor behavior and
tumor cell proliferation[ J]. Am J Pathol, 2003, 163
957-967.

[18] Tsukada Y, Miyazawa K, Kitamura N. High intensity
ERK signal mediates hepatocyte growth factor-induced
proliferation inhibition of the human hepatocellular car-
cinoma cell line HepG2[J]. ] Biol Chem, 2001, 276
40968-40976.

[(Axsmig] 7+ X



