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Distribution and significance of mammalian target of rapamycin during differentia-

tion of rat bone marrow mesenchymal stem cells into neurons
Wang Cuiqin, Zhang Guangyu, Peng Yue, Peng Tao, Jia Yanjie ( Department of Neurology, First Affiliated Hospital , Zhengzhou
University, Zhengzhou, Henan Province, 450052, China)

[ Abstract | Objective To investigate the distribution and significance of mammalian target of rapamy-
cin (mTOR) during the differentiation of rat bone marrow mesenchymal stem cells ( MSCs) into neurons.
Methods  Rat MSCs were cultured by conventional method in vitro, and were induced by B-mercaptoethanol
(B-ME) to differentiate into neurons. The MSCs were divided into a MSCs blank control group, a dimethyl
sulfoxide (DMSO) negative control group, a 3-ME induction group, different concentrations of rapamycin inter-
vention groups, and different concentrations of rapamycin intervention + B-ME induction groups. Immunofluo-
rescence and laser confocal microscopy were used to observe the intracellular distribution of mTOR before and
after induction. Western blotting was used to detect the expression of neuron-related proteins and mTOR before
and after induction. Results (1) Before 3-ME induction, mTOR were mainly distributed in the cell nucleus
like spots, and a small amount was distributed in the cytoplasm. After B-ME induction, the nuclear fluores-
cence signal reduced, and mTOR translocated into the cytoplasm. After rapamycin treatment, mTOR transloca-
tion to the cytoplasm became more obvious along with the increase of rapamycin concentration (10 to 30 wmol/L).
When the concentration of rapamycin was more than 50 wmol/L, the morphology of MSCs became round, some
cells detached, and the cell death rate was significantly increased (P <0.05). (2) MSCs were induced by
B-ME to differentiate into neurons and the expression of Tau and MAP-2 increased significantly. After rapamy-

cin treatment, the expression of Tau and MAP-2 gradually increased along with the increase of rapamycin
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concentration (10 to 20 wmol/L). When the concentration reached 30 pwmol/L, the expression of Tau and

MAP-2 was down-regulated (P <0.05). (3) Western blotting results suggested that the total expression of
mTOR was the same before and after 3-ME induction. The expression of phospho-mTOR, phospho-p70S6K and
phospho4EBP1 was significantly decreased after 3-ME induction (P <0.05), and the decrease became more

significant after rapamycin treatment (P <0.05). Conclusion

During the induction of MSCs differentiation

into neurons, mTOR translocated into cytoplasm from cell nucleus, and the expression of mTOR declines.

mTOR may play an important role in regulating MSCs differentiation into neurons.

[ Key words |

bone marrow mesenchymal stem cells; induction; neurons; mTOR ; rapamycin

Supported by the National Natural Science Foundation of China (81071114). Corresponding author; Jia Yanjie, E-mail: jiayanjiel971@ yahoo. com. cn
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(AR, ST, FLRE % 7 IR R 3 (10 ~ 50 pmol/1L)
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2.2.2 QMBS IEH MSCs il 2 KARIE  QIIE
B R R AL PG , B T AR R WL (10 ~ 30 wmol /L)
Wit E, ARESTAAEE, YFEMERKEHD
50 wmol/L J& , RIS AR IR , 4 M JBi RE B &, SE T3 24
B-Fi ik £ WA 175 5 MSCs b A2 o, Bifi & 75 A 25 KV B2 (10 ~
20 pmol/ L) Y4 Ry , 41 28 T B B W Wi, B 3R VA B
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(10 wmol/L) 4155 , #4340 M A% P s R ZE IG5 51 2k (B 4B)
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MAP-2 3K T [, #2518 24 /9 mTOR %M A RETE MSCs
[ 1 2 0 B Ao A b R A B A

IR RS E A K E TR G mTOR {5 53
% 1 mTOR s )5 5 Ak o 3G AL B X p-mTOR
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