AL T H S BE R4 SRR )
20214F7 H Journal of Nanjing Medical University (Natural Sciences ) - 963 -

- RAE S -

Chk2 1 T8 0 38 AL B B 0 Bini- 1 R SR BN
B3

BT ERRN, AR, AR AR

IR AR N R SRR L0 2 S — IR RSB T8 Miat 211166

[ E] B9 ARRYIHE YN 55 2 (cell-cycle checkpoint kinase 2, Chk2 ) #5275 BEXCE FH B Ik I Mo-MLV 4 A X
1(B cell-specific MLV integration site-1, Bmi-1) 528 BFEH /N BUR 2R A . F53% B2 0% Bmi- 1 2E P EBR (Bmi-177) /MR
Chk2 L R (Chk2™ ) 7N, . Bmi-1 F Chk2 AL (Bmi-17"Chk2”) /N B R[] 55 P £ T8 (wild type, WT) /N BUIRZH 2, i 1 fhoe 4
LU 2GRS R A1/ N BRI H 27 )2 S U i NeuN  .GFAP Ibal .p16 2548 AR )AL , 3 Western blot Kl AN [ 41/
FUIK Rz B p16..SOD1.SOD2 2 R IB 22 7 . Z5 R FFES WT/NEUH L, Bmi-17/NEZE IR IX H NeuN  Ihal FAME4H I
EAYRW RIS, GFAP 5 pl6 (i BAVEANM & 432 W] B4, SOD1 . SOD2 K [ 35 W AL, pl6 8B A KA B, ini7e
Chk2" /N H NeuN  Tbal BHE 20 77 23 2 U4 i1, GFAP 5 p16 1 B4 40 i 17 432 0 L odizb, SOD1.S0D2 & 1 ik /I i |
P, pl6 TE A F kI BRI 5 Bmi-17"/NEUAH EE , Bmi-17"Chk27 /N BU7E _E IR % X 4 NeuN  Thal BHAA: 20 i 7 43 SR U 2 16
GFAP 5 pl6 1y FHME A E /- B /b, SOD1 A1 SOD2 i 3Rk e LT, pleo R IA IR T, 4518 : Chk2 AR AT
SR B AE 7, T A H Bmi- 1 BRI FITESU /N U 8 8

[XHEIR] ks 3 ; Bmi-1; Chk2; Pl

[FEHES] R339.34 [XHEFRERD] A [XEHS] 1007-4368(2021)07-963-07
doi: 10.7655/NYDXBNS20210705

Chk2 knockout attenuates the brain aging phenotype of Bmi- 1 deficiency mice by
enhancing the antioxidant capacity
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[Abstract] Objective: To explore whether the cell cycle checkpoint kinase 2 (cell-cycle checkpoint kinase 2, Chk2)knockout could
alleviate the brain aging phenotype of B cell-specific MLV integration site-1(B cell-specific MLV integration site-1, Bmi-1)deficiency
mice. Methods: The two-month-old of Bmi-1 gene knockout (Bmi-1"")mice, Chk2 gene knockout (Chk2™ ) mice, Bmi-1 and Chk2
double knockout (Bmi-1""Chk2” ) mice and wild type (wild type, WT) littermates were used in this study. The expression of NeuN,
GFAP, Ibal and pl6 in the cerebral cortex, hippocampus and hypothalamus of the above four groups of mice were detected by
immunohistochemical staining. The expression of p16, SOD1 and SOD2 protein in the cerebral cortex of the above four groups were
analyzed by Western blot. Results: Compared with the WT littermates, the percentages of NeuN and Ibal positive cells in the above
brain regions were significantly decreased, the percentage of GFAP and pl6 positive cells were significantly increased, the protein
expression levels of SOD1 and SOD2 were significantly decreased, and the protein expression levels of p16 were significantly increased
in the Bmi-1" mice. However, in Chk2™ mice, the percentages of NeuN and Ibal positive cells were increased, the percentage of
GFAP and p16 positive cells were significantly decreased , the protein expressions of SOD1 and SOD2 were significantly increased , and
the protein expression of p16 were significantly decreased. Compared with the Bmi-1"" mice, Chk2 knockout increased the percentage

of NeuN and Ibal positive cells in the above brain regions, decreased the percentage of GFAP and pl16 positive cells, increased the
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protein expressions of SOD1 and SOD2, and decreased the protein expressions of pl6 in the Bmi- 17 Chk2” mice significantly.

Conclusion: Chk2 knockout can attenuate the brain aging phenotype induced by Bmi- 1 deficiency in mice by enhancing the

antioxidant capacity.
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Table 1 Sequences of PCR primers

FEH LR SIPFHI(5—3")

Chk2-wt  1EM 314 : GACAACTACTGGTTTGGGAGAG
L1519 : AAAGTGCGATTTCAGAGTTGTTAC

Chk2-ko  1EM 5% : GAGACAACCAAGCCATTCT
K514 : GGACCGCTATCAGGACAT

Bmil 1E5 14 : CAGTTAGGCAGTATGTAGTTTTC
S 5141 : GTTGTGGTGGAGTGTAAGAGTGT

NEO 1EM 549 : AAGATGTTGGCGACCTCGTATTGG

JZ 10514 : GCAAGACCTGCCTGAAACCGAACT
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UV 2P ZE M0 ik 45 49 22 58 HR I [
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U (1:200) AHT Ibal B g FEHTIA (1:200) AP
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Figure 1 Effects of Chk2 knockout on neuronal development in the cerebral cortex, hippocampus and hypothalamus of

Bmi-1"" mice
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Figure 2 Effects of Chk2 knockout on microglia development in the cerebral cortex, hippocampus and hypothalamus of

Bmi-1"" mice
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Figure 3 Effects of Chk2 knockout on astrocyte development in hippocampus and hypothalamus of Bmi-1"" mice
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Figure4 The effect of Chk2 knockout on p16 expression in cerebral cortex,hippocampus and hypothalamus of Bmi-1"" mice
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Figure 5 The expression of p16,SOD1,SOD2 protein in the brain of 2-month-old WT,Bmi-17", Chk2"",and Bmi-1""Chk2™"
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