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Expression of MAP4 in epidermal cells and its effect on cell migration under hypoxic

microenvironment
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[ Abstract | Objective To observe the expression of microtubule-associated protein 4 ( MAP4) in
epidermal cell line (HaCaT cells) , and the effect of MAP4 on cell migration under hypoxic microenvironment.
Methods All experiment samples were divided into 3 groups; HaCaT cell group, RNAi-MAP4 cell group and
con-RNAi-HaCaT cell group. We detected the expression of MAP4 in HaCaT Cells under different hypoxic
microenvironment (1% O, for 0.5, 1 and 3 h, respectively) by Western blotting. Besides, we observed the ex-
pression of a-tubulin, an important component of cytoskeleton by fluorescence immunoassay. In addition, the
migration of HaCaT cells was observed by in vitro cell scratch experiment. Results (1) The expression of
MAP4 in HaCaT cells was increased after hypoxia (0.5 h) and decreased rapidly with the duration of hypoxia
(I hand3 h ). (2) In the early period of hypoxia, microtubule dynamics of different cells in each group was
changed. The cytoskeleton became depolymerized, showing a tendency to migrate. (3) The migration ability of
normal HaCaT cells and con-RNAi-HaCaT cells significantly increased after 24 h under hypoxic microenviron-
ment (P <0.05). Under normoxia, the migration of RNAi-HaCaT cell was poorer than that of HaCaT cells and
con-RNAi-HaCaT cells (P <0.01), and not increased after hypoxia. Conclusion The hypoxic microenviron-
ment can enhance the migration ability of HaCaT cells by regulating MAP4 expression.
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[#) ; % A FEEN{Y ( Bio-Rad 24 #] , 32 [H ) ; Chemilmager 5500 % H
Z FL KB LS 2 HT X (Alpha Innotech 23 ], SE[H) 5 4% ;
A5 i BVEIR B R4
1.2 Fik
1201 (s S Y 1y N7 T R AR A B 2R K A
(HaCaT 4fiifg) 5270, IR G SRR T4 :94% N, ,5% CO, ,
1% O, , 1 5 PR BH A A R A RIS 5 S0k B 8] 5351 4 <
0.5.1.3 h }24 h,
1.2.2 4fi i 55 5% SRR 3 A R AL TR
MAPA 20 Je [P XS BRZH (25 W B Y ) o 45 AL AN S 35 R 1E 3%
8% ARUENG A MLTE HY 1640 552, 8 T 37 C 5% CO, 15 5%
FEREFR T2 W ZE A AR T R, A 2H 20 I 2 3 e 34 43 R A
(21% 0,) FAA (1% 0,) .
1.2.3  MAP4 {735 2 1A A 7 MAP4 {153 1K 18 5 B 214
MR L IR A R AR BRA A 58 e
1.2.4 ikSbaifplopRses: T BKRE(WA B RAH,
D) A 12 FLATM R SRR, LAAT MM K 24 1 x 10° /L3
F 12 fLHd A A K 2= 90% Ll E@ AR, IMA 2R ER
(mitomycin) C(M H = RAF, HE) BLWEN 1 pg/ml,
YEM 2 h,PBS Bk 3 3, i ] 100 L A Sk AE B FRARUIE AR Hh (] i
7417 XIIR , PBS Peisk T, LA TG IS 1640 35575, 194 4ii ffl

B3RS, R (21% 0,) KA (1% 0,) Hi 57 24 h J5 6%
FRAH, I B PR B8, TR R
1.2.5 fReEddt YIRIRAE AN M 30 b ) £ AL A AR K
% 80% ~90% Bt , 1 0. 1% EDTA 14 0. 25% i (1 3 28 = K
o) R ED) WAL C R FRCE TE 6 FLANMLRE FRA P B JC B 7 3
Frb B R K 2 50% ~T70% i, 43 B4 (1% 0,)0.5.1 h
K3 b, WAL AR (21% 0,) , U J, PBS PR B IR,
[ J5 TR 4% 2288 RS [ 52 20 ~ 30 min, Triton X-100 $J4L 30 min
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0.05). HEMRE T, T4 MAPA 2141 1 (93T B £ H1 L 1E 3 4
YL EL R T 0 ) o 2 20 Y S0 538 ( P < 0. 05) , B4R 440
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IS fife SR AR DG B 1 3 % S B0 g 2 7 AR s e, R 4
T AR LT AR N B Z R AR S e, Horh MAPs
HE S B R as B — &, ¥R S B i A kD)
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Ak, G5ESCER T, FATH B R BRI R T
MAP4 [ K ol 6 P, >k 52 HaCaT 41l 19 10 3l
J12E U K AR RS , HAE S AR 3 T UESE (L AE AR
TR S, 2 R 40 i ok MAPA S 4% 41 i 1T 7% g
(1) ELARAVE FHMLHA A fr it — 2B 5T

SE 3k

[1] Schreml S, Szeimies R M, Prantl L, et al. Oxygen in acute and chron-
ic wound healing[ J]. Br J Dermatol, 2010, 163(2): 257 —268.
[2] Gurtner G C, Werner S, Barrandon Y, et al. Wound repair and regen-
eration[ J]. Nature, 2008, 453(7193) : 314 -321.
[3] van-Haren J, Draegestein K, Keijzer N, et al. Mammalian Navigators
are microtubule plus-end tracking proteins that can reorganize the cy-
toskeleton to induce neurite-like extensions[ J]. Cell Motil Cytoskele-
ton, 2009, 66(10) : 824 —838.
[4] Yoshie M, Miyajima E, Kyo S, et al. Stathmin, a microtubule regula-
tory protein, is associated with hypoxia-inducible factor-1alpha levels in
human endometrial and endothelial cells [ J]. Endocrinology, 2009,
150(5) : 2413 -2418.
[5] Gong C X, Igbal K. Hyperphosphorylation of microtubule-associated
protein tau: a promising therapeutic target for alzheimer disease[ J].
Curr Med Chem, 2008, 15(23) . 2321 —2328.
[6] Montenegro-Venegas C, Tortosa E, Rosso S, et al. MAP1B regulates
axonal development by modulating Rho-GTPase Racl activity[ J]. Mol
Biol Cell, 2010, 21(20) : 3518 —3528.
[7] Hirokawa N, Noda Y, Yanaka Y, et al. Kinesin superfamily motor
proteins and intracellular transport[ J]. Nat Rev Mol Cell Biol, 2009,
10(10) : 682 -696.
[8] Webster D R, Bratcher J] M. Developmental regulation of cardiac
MAP4 protein expression[ J]. Cell Motil Cytoskeleton, 2006, 63(8) :
512 -522.
[9] Holmfedt P, Brattsand G, Gullberg M. Interphase and monoastral-mi-
totic phenotypes of overexpressed MAP4 are modulated by free tubulin
in concentrations[ J|. J Cell Sci, 2003, 116(Pt 18) ; 3701 —3711.
[10] HuJY, ChuZ G, Han J, et al. The p38/MAPK pathway regulates
microtubule polymerization through phosphrylation of MAP4 and Opl8
in hypoxic cells[ J]. Cell Mol Life Sci, 2010, 67(2) ; 321 —333.

[11] Utreras E, Jimenez-Mateos E M, Contreras-Vallejos E, et al Microtu-
bule-associated protein 1B interaction with tubulin tyrosine ligase con-
tributes to the control of microtubule tyrosination[ J]. Dev Neurosci,
2008, 30(1/3): 200 -210.

[12] Krishnan C, Higgins J P, West R B, et al. Microtubule-associated
protein-2 is a sensitive marker of primary and metastatic neuroblastoma
[J]. Am J Surg Pathol, 2009, 33(11): 1695 —1704.

(U#5:2013-05-09 ; &[6] :2013-07-24)
(%4 ENE)



