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Study on gap junctional intercellular communication of human mesenchymal stem cells
SONG Jin-gang', XU Jian-zhong' , WANG Xu-quan', ZHOU Qiang', LUO Fei', HE Qing-yi', SUN Wei’ (' Department
of Orthopaedics, Southwest Hospital, *Department of Center Laboratary, College of High Altitude Military Medicine, Third Military Medical
University, Chongqing 400038, China)

Abstract: Objective To determine the gap junctional intercellular communication ( GJIC) of human
mesenchymal stem cells (hMSCs). Methods The third generation human mesenchymal stem cells were used
to observe the structure of gap junction by transmission electron microscope (TEM). The method of fluores-
cence redistribution after photobleaching ( FRAP) was used to evaluate the functions of GJIC through a laser
scanning confocal mircroscope. Results  The cellular fluorescence could transport from neighboring hMSCs
through gap junctions. The mean fluorescence recovery rate of hMSCs was (35.26 +0.76)% . Conclusion Gap

junctional intercellular communication was the important communication among human mesenchymal stem cells.
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Fig 1 The gap junction between the conjugated hMSCs (TEM x27 000)
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Fig 2 The fluorescence redistribution of the single hMSC before fluorescence bleaching ( A), immediately (B)

and in 4 min ( C) after photobleaching
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Fig3  The fluorescence redistribution of conjugated hMSCs before fluorescence bleaching ( A) , immediately (B)
( x200)

and in 4 min ( C) after photobleaching
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Tab 1 The mean fluorescence recovery rate in isolated hMSCs and
conjugated hMSCs (x x5, %)

Group Number of cells Mean fluorescence recovery rate
Isolated hMSCs 40 6.50 +0.63
Conjugated hMSCs 40 35.26 £0.76 "

* 1 P <0.05, s Isolated hMSCs
3 g

HERTIESE (gap junction, GJ) J&AH A4 i) () R i
IEZEH, ATHE % FE M8 /N T1 000 ~ 1 500 /9 /)43 7
i cAMP Ca®* | = B AR LB (1P, ) 2 % 45 04 Wk 6 1 7
) AR SRR AL A, X S (5 [ 4 Tkt T
MM 55 T LA S A B R A S, HL RS AT
MSCs JEF7HE {R2s Fa LEE , 76 FH 41 40 A ] mT L 51— s 44
PP T L 53 R 0 i R P B A 4 ) 4
BRIEHE T A N (S A 40 40 I ] ) — ol i 4
G54, BB L — RO RS Y , (S A AT Lt
ﬁ?mﬂﬂlﬂlﬂ:‘ﬁ’ﬂ?@* S PR 3% 22 441 i (] 38 1R, ( gap junc-
tional intercellular communication, GJIC) J& 7 $%fih (1)
T8 200 A ] ) — b £ 53 TR, 7 4 45 40 ) {5 1 1%
i3, VRN MR A R R L R A S S it
BEEEHAEEOMEMN . ERKEE D, IR
A Rh SRR Z , R IR BR X R MR L IS L A RE 4
) 53 AT A [5] f) 240 e 1 28 20, T 4 b S 228 %) 440 i
H RN, Ut MSCs [A14% B 1% 448 755 MSCs 45 43

( x200)

IR T RIRE F) LRSS RE S RE RS, 73 (L P ARAIE

XFIIRETE GIC A9 5T, A7 s R 5 AR Al ¢
O] A FH 9258 SRR IC SRR B AR (serape load-
ing dye transfer assay, SLDT) A {#f i1 8f9¢ 76 U L 3%
( microinjection and dye transfer assay, MDTA) %545 A&
FFHEI GIIC fE . (e )5 i AN LB 1 B, A i
KB DR 5 107 HL 2 % 240 A R 5 S 483 4% , 5% o 240 it
T DTS4 0] 52 35 235 SR A o 8 P S5 T . 9ot t
S 4 K (fluorescence redistribution after photob-
leaching, FRAP) LSO 414 1 5 £ W) O BE AR 25 5, ol
DA B A0 2 Bt 32 42 iy 7 5 A0 40 11 3 1R, ( gap junc-
tional intercellular GJIC) 3 g'"°
FRAP HACKS 5 00 241 il M 2 17 F 26 6 bR i , #3408 bk
7% P 00 PN 0 5 K 2 R T ) 4 M ] GJIC 473
fli. DU 5 ,6-CFDA X 41 it JC #5443 %5 o i) i
BN A B ARG, AL g 2 R AR SRS
il o i A 7 5, 6-CFDA . 5 o faf i1 7K i 7= 4y ]
#7488 nm (RO B A @ e, BJC I B
PRI 2 S JB itk A 400 L Jy G 2% 3 ot 00 o &b s, LA
M ok 290 ) 5 O R AT RE AR ELAS HR Lt Ok
U ELE PR AS T30 1Y, 2 S &2 3k 5 mT o g Sz ke ¢
Yebricayiz sl . X 4 A PN 2 698 BE ET T 5 I
0, BT 67 52 1O 240 R 1 GUIC ) B 19 1%

JEA T ik S 56 A B, AH AR hMSCs ¥ 2498 ek 2 %
H(35.26 £0.76)% , GJIC I fig [k #2358, $2 77 hMSCs
R — R A 240 A, 240 i ) 30 R D i 336 K, A R 9 114
W45 oy fhigRE .

B30k

communication ,

[ 1] Deng W, Obrocka M, Fischer I, et al. In vitro differentiation of human
marrow stromal cells into early progenitors of neural cells by conditions
that increase intracellular eyelic AMP] ]
mun, 2001, 282(1); 148 - 152.

. Biochem Biophys Res Com-



2T 16
2005 £ 8 A

£ = FE E K ¥ ¥ #
ACTA ACADEMIAE MEDICINAE MILITARIS TERTIAE

Vol. 27, No. 16
Aug. 2005 1651

[2] Minguell J J, Conget P, Erices A. Biology and clinical utilization of
mesenchymal progenitor cells[ J]. Braz ] Med Bol Res, 2000, 33(8):
881 - 887.

[3] Deng W, Obrocka M, Fischer I, et al. In vitro differentiation of human
marrow stromal cells into early progenitors of neural cells by conditions
that increase intracellular cyelica AMP[ J]. Biochem Biophys Res com-
mun, 2001, 282(1): 148 - 152,

(4] % W, VFed, B8R, % R4 I AR 2T A A S
WA BT L], P E S AN R, 2004, 12(10)
759 -761.

[5] Smml, e, A B, % 7 EDS K o 5 5 A E )
FORE T 40 M A A R B E [ 1]. h e B S R AR
2005, 27(3): 134 - 137.

[6] Reits E A, Neefjes ] J. From fixed to FRAP; measuring protein mobili-
ty and activity in living cells[ J]. Nat Cell Biol, 2001, 3(6) : E145 -
E147.

(7] Besmse, 3CE, FhUEzs, % ACH i 7o 5 T A0 0 i A

S R S S R Mg S g Fg o S e R P R

— P2

A survey of an outbreak of measles

oo S R S e g g g S el e R o g

[J]. BT @BiMesdi, 2002, 21(4); 373 -376.
[8] Gramsch B, Gabriel H D, Wiemann M , et al. Enhancement of con-
nexin 43 expression increases proliferation and differentiation of an oste-
oblast-like cell line[ J]. Exp Cell Res, 2001, 264 (2): 397 -407.
[9] Krutovskikh V A, Troyanovsky $ M, Piccoli C, et al. Differential
effect of subcellular localization of communication impairing gap junc-
tion protein connexind3 on tumor cell growth in vive[ ] ]. Oncogene,
2000, 19(14) ; 505 -513.
[10] Schindler M, Trosko J E , Wade M H. Fluorescence photobleaching
assay of tumor promoter 12-O-tetradecanoylphorbol 13-acetate inhibi-
tion of cell-cell communication[ ]J]. Methods Enzymol, 1987, 141
(3): 439 -447.

[11] Carruba G, Webber M M, Bello Deocampa D, et al. Laser scanning
analysis of cell-cell communication in cultured human prostate tumor
cells| J1. Anal Quant Cytol Histol, 1999, 21(1): 54 - 58.

(¥ £ %)

/N2 AT e
MEISESY



