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To investigate the effect of AKT/mTOR and JAK/STAT pathways co-activation on axon

(20180121)
[Abstract] Objective
regeneration and function recovery in C; spinal cord injury mice. Methods Forty adult C57/BL mice were randomly divided into
PTEN/SOCS3 group (injected PTEN virus and SOCS3 virus), PTEN group (injected PTEN virus), SOCS3 group (injected SOCS3
virus) and control group (injected empty control virus), 10 mice in each group. Adeno-associated-virus (AAV) were injected into
the sensorimotor cortex. The activation of AKT/mTOR and JAK/STAT pathways in pyramidal neurons was detected by measuring
the expression of p-S6 and p-STAT3 using immunofluorescence staining. Two weeks after injection, all the mice received C; crush
injury. Biotinylated dextran amine (BDA) tracer was used to label corticospinal tract. The horizontal ladder and cylinder rearing
tests were used to assess motor function recovery at pre-injury, and one week, two weeks, four weeks and six weeks after injury.
Results Immunofluorescence staining results showed that AAV successfully infected the sensorimotor cortex pyramidal neurons.
The expression of p-S6 in PTEN/SOCS3 group and PTEN group were significantly increased, the fluorescence intensity of p-S6
[(25.429 £2.991) AU and (26.171 + 2.140) AU] were significantly higher than SOCS3 group and control group [ (9.544 + 2.474) AU
and (9.558 + 1.650) AU] (P<0.001). The expression of p-STAT3 in PTEN/SOCS3 group and SOCS3 group were obviously
increased, compared with PTEN group and control group [(12.952 + 1.282) AU and (14.394 + 1.983) AU], the fluorescence
intensity of p-STAT3 in PTEN/SOCS3 group and SOCS3 group [(48.900 + 6.310) AU and (46.721 + 5.169) AU] were significantly
higher (P<0.001). Compared with control group, the other three groups showed obvious axon regeneration after corticospinal tract
injury. The regeneration distance and number were longer and more in PTEN/SOCS3 group (P<0.05). There was no significant
difference between four groups in horizontal ladder and cylinder rearing tests at various time points (P>0.05). Conclusion Co-

activation of AKT/mTOR and JAK/STAT pathways could improve neurons intrinsic regenerative growth capacity and successfully

promote axon regeneration in adult spinal cord injury mice, but could not have better early motor function recovery.
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Fig.1 Virus transfection effects in injured cortex neurons of mice with spinal cord injury
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PTEN. WML GEFI5K S 3 1 [FE A s sOCS3. 4 H 75 S 3 43; GFP. &g ; A A& TTp-S6 i v L Y i il
i3k 7% GFP/mCherry PRI ; B. B2 i 28 70p-S6 5 R i Lu s S X0 B4 LA, (1)P<0.001; 5SOCS34 L, (2)P<0.001



I TEE S8 20224F 128 H  H47% 451

TPTENZ AN AL [ 4351 R (12.952 £ 1.282) AU,
(14.394 + 1.983) AU], ZFA %112 X (P<0.001,
K3B).

2.2 HSHUNREBHEALSMERBEAEHEN XH
B P % G e I B T Rl o8 P AR O
iR o, HXTRAAE L, £ T T A
RV A, A b 5% 8 0 6 T )
Vi AE M, H A PTEN/SOCS3 4 5k il 58 $U e
Z . Wi (E4A) . FEBGVIM100 pmik,
5% BB 41(0.330 £ 0.025) 4k, PTEN/SOCS3
2H(0.506 = 0.042) ., PTENZ1(0.471 = 0.054) Fl
SOCS341(0.508 + 0.042) IR IEW L, 27A
Giit = X (P<0.001, K4B)., fEHGEM,
PTEN/SOCS34 1] M 4L E| K 25550 pm [ il 58
A, MPTENZ MSOCS3H Az 21
0~200 wmyw Bl o XF M E Bl 58 19 B s i AT 40
THordr, @R ER, FERAGAF100 pmkit,
PTEN/SOCS34H(0.038 £ 0.014, 0.097 +0.031) .
PTENZ{(0.024 £ 0.011, 0.057 + 0.025)FISOCS3
41(0.029 + 0.014, 0.057 + 0.020) iy 4 25 B T
X I8 2H (0.003 + 0.002. 0.008 + 0.007) (P<0.05),
H P #E100 wmAbPTEN /SO CS34H 1 il 98 48 %

GFP/mCherry DAPI

PTEN/SOCS3%H

FPTEN MSOCS34 (P<0.05); fE200. 300,
4001500 wmil, PTEN/SOCS34 it il 2 485 i W
Y T HAB 34 (PTEN/SOCS34 vs. PTENZH .
SOCS3ZH HINF MHZH , 200 pmAb: 0.082 + 0.043 vs.
0.042 +0.026., 0.038 +0.015, 0.005 + 0.007; 300 wm
fb: 0.041 +0.034 vs. 0.006 + 0.004. 0.010 + 0.006 .
0.002 +0.003; 400 um#k: 0.026 £0.024 vs.
0.000 + 0.000, 0.000 + 0.000, 0.000 + 0.000; SO0 wm
Ab: 0.015 +0.016 vs. 0.000 = 0.000. 0.000 = 0.000 .
0.000 + 0.000), Z5A G115 L (P<0.05, El4C),
2.3 R PR AR R /N B RGE s P RE K
BRI B0 A5 AL IS BRUE KT A% A [ £ 22
TEFR % iz sh R B TC W i 22 5% (P>0.05) . 4%
Jei s /INEREE B AT R B A 0 J AR 1 I 2 i R R
FHim (P<0.01), BB #iKE (P<0.05, 1), [BIf
BCERL BoR, DNRAESCUS 1 A7 ]2
U i3] 2 g 45 4 B Jgd IGO0 T (P<0.01) , 25 3 ¥
o, AR5 5 A5 B ]S R 2= R T L
(P>0.05, #22). £ HFE] /N ERAE K-S0 F R )
HCHRER P AYIZ Sh R BLL i 2 R Y RS % E
X (P>0.05, F1—2).

50 pm

B3 B REIRA /N BUR M 2 0p- STAT 3 M) 5 Y YL (4 25 3R (n=10)
Fig.3 p-STAT3 immunofluorescence staining results in injured cortex neurons of mice with spinal cord injury in each group (n=10)
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Fig.4 Axon regeneration of corticospinal tract of SCI mice in each group (n=10)
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Tab.1 Comparison of right forelimb error rate in the horizontal ladder tests of SCI mice at various time points (%, x+s, n=10)

ZH 5 73 i i) 14 1) 2 JH i1 )5 44 i fiJ 64
X R 4329 303 + 6.5 26.6 + 4.5 19.2 +7.30@ 234 + 43"
SOCS341 3.6+2.4 34.5+8.7" 21.4 + 3.4 212+ 740 17.3 + 4.4
PTENZ] 32+33 31.9 + 8.4 23.8 + 4.0 16.7 + 7.0 20.7 + 5.8
PTEN/SOCS34 3.7+2.4 326+ 7.9 24.1 + 4.4 18.9 + 4.8V 19.1 + 5.30@
F 0.236 0.483 2.649 0.767 0.175

P 0.870 0.696 0.064 0.520 0.913

SCL ##Efi i, Siifini b, (1)p<0.01; S5HifijE1R ., (2)P<0.01, (3)P<0.05
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Tab.2 Comparison of right forelimb usage rate in the rearing tests of SCI mice at various time points (%, x+s, n=10)

205 E L VATED) Wi iE 1 Witile2JE Wit 5 44 ithife o)
X HE 41 23.0 £8.2 2.0+420 4.0+7.0" 10.0 + 8.2 8.0+9.1"
SOCS34H 24.0 £7.0 3.0 4.3 6.7+7.1" 13.0+11.6 9.0+11.0"
PTENZH 19.0£9.9 3.0 + 4.8 7.0 +6.7% 120+ 114 9.0+9.9
PTEN/SOCS34H 21.0+9.9 4.0+7.0" 6.0+520 10.0 £ 9.4 11.0+9.9

F 0.947 0.068 0.170 0.080 1.038

P 0.428 0.977 0.916 0.971 0.387

SCL ¥ fEthifii; SFHOATILE:, (1)P<0.01, (2)P<0.05
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