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ANXA2 Regulates the Behaviors and Cytoskeletal Structure of caco2 Cells
in Human Colorectal Cancer

Zhang Caixia, Wu Haojie, Feng Yan, Wang Xiaojing, Hu Yanyan, Jia Liangjie, Hou Yingchun*
(Lab of Cancer Cellular Biology of Shaanxi Normal University, Xi’an 710062, China)

Abstract Annexin A2 (ANXA2) is an important member of Annexin family and it was confirmed to be
abnormally expressed in various cancers and has important roles in cellular functions and fate. To further study the
specific effects of ANXA2 on the behaviors and cytoskeletal structure exactly, the research was conducted to con-
struct a ANXA2 " "caco2 cell line and to study the roles of ANXA2 playing in the biological behavior and cytoskele-
tal structure for caco2 cells. The results showed that the knockout of ANXA2 could significantly inhibit proliferation
and migration in ANXA2"caco2 (P<0.05), but it had no clear change on apoptosis. Depletion of ANXA?2 in caco2
cells remarkably decreased the expression of F-actin and inhibited the development of pseudopodium and micro-
villi, as evidenced by decreased proliferation and migration. Our data from the perspective of morphology objec-
tively support that ANXA2 plays significant part in regulating the development of caco2 cells under the condition
of target gene knockout, and the data also shows that ANXA2 may be a potential target for therapeutic strategies.
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Fig.1 The proliferation of caco2 cells at different time points
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Fig.2 The motility of caco2 cells at different time points
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Fig.3 Apoptotic analysis for caco2 cells under fluorescence

microscope

A,D: mitochondria of WT and KO cells; B,E: nuclei of WT and KO cells; C,F: merged.
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Fig.4 Apoptotic analysis for caco2 cells under laser cofocal microscope
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Fig.5 The apoptotic analysis for caco2 cells using flow cytometry
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Fig.6 Immunofluorescence staining assay for F-actin under laser cofocal microscope
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Fig.7 Observation of microstructures in caco2 cells under scanning electron microscope



1746

BRI -

i, 2 B () AT T S (Bl 6B) o

242 PRV T mmeEmIE e
Mg 4 R IR, B A caco2 AR AL« 22IR Pk AL 452
SRR, MR ESEWEE, HMkE
SERRK A —; A M e Sk, s A —Em
J5 T 5 A R B2 A AT R R (B TA) . i R AL
b R 2R AL kD, UL IR O AL AR L
B W, AN MR AR OB ST D 4
AR 7 T PERES, A0 — e FEFE AR, il
1T A BTS2 (KI7B), $E7RANXA25 i 40 i (4%
2. B, FREUIMHEX.

3 it

ANXA2[1) 5 08 5 I8 40 Mo 1 19 5. 1R
22\ AT S B SRR () AR A DA O
ANXA2% ik, il i BFAKPLYG PE. )5 SIMAPKS 5 il
e 2 QI I R 2 o A = B A A L 1|
ANXA2'FHRhof NG E N B, 40 AR Oy 2 [ F-actin
LTS, A 1G5 2 B0 A B, ANXA2
Tk 5 H W AR, w3k 40 i Y 5EPY. Ak,
ANXA25S100A10. S100A4 H A ] A] hnik PLA: 1,
BOEMMPs, 3 (7] 175 5 Mo A i 0 58, (2 8k il 45 2
BRI R (R RS D W R,
ANXA2 B A F-actinf) 45 507 i, ik 7 FL 4 40 i
A0 255 PRV I3, 11 40 M i 42 40 R 1 e 4k
bt 1835 R R ok R A DR G

{HIE, DA ARNAGSE I R B AR 5T ANXA2
55 e A REERE OQ AR IM AR S B 21, IX M S IR IR
A I AL S G 25 B 5 152 Bk B S DA SR 1) 5 e g
AT, JT L, AWEFCRT I L T ANXA2G
53 1) 40 Bl 22 (ANX A2 caco2)!™), DL Fol # 3 A g o
A B 2R N SEEIAEE A 45 R I WA el AE . [
I, oA T B2 O S LU 1 AE L AR Al e i 7R
AN [ IR 7] 2500 5% T ANXA2 6 T8 0 4l i 35 . 3T #%
TR AE R, FERr ARSI T 40 5z B AH G
FKAUIF-actingRik . 220K/ ROy L R B R &AL
W CAPEO R IE R 7 R B e, R
ANXA2AE AR5 B8 1 12 36050 A Sk S DR (g mp
RE T A AT A Sl 5 4 # FE AR SRR S5 R
7, W FRANXAZfE W2 A 40 o g i ST e, (1
ST B B 2 . ANXA2RRR ),
W F-actin 1A B 4 52 240, 37+ 28 515 H (poly-

merization) [ 52 21|40 il 17 A 3L 52 o) HCR 20 A1 148 i
JTURGE P 00 S 20 PR 1) SRS AT, T 22 I 8% 45 R AR A AN
UIRT SRS = €22 NI AR N o =il 1 T |
MO T 2% B S5 Kk B 2 B SEER &5 R AR )
IR g AR AU, 98 0 %) Ak AT A A T Pk
5o BIRERHRIR, ANXA2W] g H AT X F-actinff) 434 |
Hhe/ M, Ba. EHNEEEN, JEolfed
TXASHUEI I s 40 )38 8 . AT RE ), AT
T IR R R R

25 PR, A S LA DR B (1) 40 i ;R (ANX A2
caco2)ff 5T T ANXA2%f caco24ll i 4= ¥ 2447l M
Foan o B 2R AR IR AR, 45 R OR, ANXA2X)
caco2 il I (3G 5 IR AT W] W e kA Y, HLA
22 R /2 S I8 B A A IR R 8 HA B S R A A
H, It LE A caco2 40 I ¥ A Je it A rh v 1 B 224
. HTMRRREREREZ - NZHER. ZHEK
TR, ANXA2EAN A IRT AN [F) A J I AH T ke 1) B
WA e A F5 T — 2205

S Z 3k (References)

1 Laohavisit A, Davies JM. Annexins. New Phytol 2011; 189(1):
40-53.

2 Lokman NA, Ween MP, Ochler MK, Ricciardelli C. The role of
annexin A2 in tumorigenesis and cancer progression. Cancer Mi-
croenviron 2011; 4(2): 199-208.

3 Zhang X, Liu S, Guo C, Zong J, Sun MZ. The association of an-
nexin A2 and cancers. Clin Transl Oncol 2012; 14(9): 634-40.

4 Zhao S, Huang L, Wu J, Zhang Y, Pan D, Liu X. Vascular en-
dothelial growth factor upregulates expression of annexin A2
in vitro and in a mouse model of ischemic retinopathy. Mol Vis
2009; 15: 1231-42.

5 Flood EC, Hajjar KA. The annexin A2 system and vascular ho-
meostasis. Vascul Pharmacol 2011; 54(3/4/5/6): 59-67.

6 Madureira PA, Hill R, Miller VA, Giacomantonio C, Lee PW, Wais-
man DM. Annexin A2 is a novel cellular redox regulatory protein
involved in tumorigenesis. Oncotarget 2011; 2(12): 1075-93.

7 Lehnigk U, Zimmermann U, Woenckhaus C, Giebel J. Localiza-
tion of annexins I, I, IV and VII in whole prostate sections from
radical prostatectomy patients. Histol Histopathol 2005; 20(3):
673-80.

8 Yee DS, Narula N, Ramzy I, Boker J, Ahlering TE, Skarecky
DW, et al. Reduced annexin II protein expression in high-grade
prostatic intraepithelial neoplasia and prostate cancer. Arch
Pathol Lab Med 2007; 131(6): 902-8.

9 Inokuchi J, Narula N, Yee DS, Skarecky DW, Lau A, Ornstein
DK, et al. Annexin A2 positively contributes to the malignant
phenotype and secretion of IL-6 in DU145 prostate cancer cells.
Int J Cancer 2009; 124(1): 68-74.

10 Pena-Alonso E, Rodrigo JP, Parra IC, Pedrero JM, Meana MV,
Nieto CS, et al. Annexin A2 localizes to the basal epithelial layer



SRR ANXARE A\ 45 1 i caco2 41 ML A7 K 40 M B S 4 MO Frr i 4 1747

and is down-regulated in dysplasia and head and neck squamous
cell carcinoma. Cancer Lett 2008; 263(1): 89-98.

Rodrigo Tapia JP, Pena Alonso E, Garcia-Pedrero JM, Florenti-
no Fresno M, Suarez Nieto C, Owen Morgan R, et al. Annexin
A2 expression in head and neck squamous cell carcinoma. Acta
Otorrinolaringol Esp 2007; 58(6): 257-62.

Huang Y, Jin Y, Yan CH, Yu Y, Bai J, Chen F, et al. Involvement
of Annexin A2 in p53 induced apoptosis in lung cancer. Mol Cell
Biochem 2008; 309(1/2): 117-23.

A, TRk, e, SLLUR, M, AR, 45 NEiHE
J¥5 20 M AN A2 DR Rl 3k 400 L 28 RO I Y T R 274
(Xing Ruihuan, Mou Maosen, Gao Xiaojie, Nie Hongjuan, Yang
Minmin, Hou Yingchun, et al. The generation of Annexin A2~
caco2 cell line. Journal of Shaanxi Normal University) 2012;
40(6): 61-6.

Wang YX, Lv H, Li ZX, Li C, Wu XY. Effect of shRNA medi-
ated down-regulation of Annexin A2 on biological behavior of
human lung adencarcinoma cells A549. Pathol Oncol Res 2012;
18(2): 183-90.

Zhai H, Acharya S, Gravanis I, Mehmood S, Seidman RJ, Shroy-
er KR, et al. Annexin A2 promotes glioma cell invasion and tu-
mor progression. J Neurosci 2011; 31(40): 14346-60.

Xing R, He H, He Y, Feng Y, Zhang C, Hou Y, et al. Anxa2 re-

models the microstructures of caco2 cells. Cell Mol Biol (Noisy-

20

21

22

23

24

le-grand) 2013; 59 Suppl: OL1848-54.

Zheng L, Foley K, Huang L, Leubner A, Mo G, Olino K, ef al.
Tyrosine 23 phosphorylation-dependent cell-surface localization
of annexin A2 is required for invasion and metastases of pancre-
atic cancer. PLoS One 2011; 6(4): €19390.

Sharma M, Ownbey RT, Sharma MC. Breast cancer cell surface
annexin II induces cell migration and neoangiogenesis via tPA de-
pendent plasmin generation. Exp Mol Pathol 2010; 88(2): 278-86.
Babbin BA, Parkos CA, Mandell KJ, Winfree LM, Laur O,
Ivanov Al, et al. Annexin 2 regulates intestinal epithelial cell
spreading and wound closure through Rho-related signaling. Am
J Pathol 2007; 170(3): 951-66.

Sarkar S, Swiercz R, Kantara C, Hajjar KA, Singh P. Annexin
A2 mediates up-regulation of NF-kB, B-catenin, and stem cell in
response to progastrin in mice and HEK-293 cells. Gastroenterol-
ogy 2011; 140(2): 583-95.

Miles LA, Parmer RJ. SI00A10: A complex inflammatory role.
Blood 2010; 116(7): 1022-4.

Kwon M, MacLeod TJ, Zhang Y, Waisman DM. S100A 10, an-
nexin A2, and annexin a2 heterotetramer as candidate plasmino-
gen receptors. Front Biosci 2005; 10: 300-25.

Hayes MJ, Shao D, Bailly M, Moss SE. Regulation of actin dy-
namics by annexin 2. EMBO J 2006; 25(9): 1816-26.





