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PML2 Overexpression Promotes Cellular Senescence in Zmpste24”’~ MEFs
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Abstract The paper explored the role of the promyelocytic leukemia nuclear bodies (PML NBs) in the senes-
cence of Zmpste24”~ mouse embryonic fibroblasts (MEFs). Zmpste24™* and Zmpste24~ MEFs overexpressing GFP, GFP-
PMLI1 and GFP-PML2 were performed with replicative lifespan analysis, senescence-associated (SA)-p-gal staining, and
the immunofluorescence detection of PML NBs morphology, proliferation marker Ki-67 and yYH2AX-labeled DNA dam-
age foci. The results showed that PML2 overexpression notably inhibited cell proliferation and promoted cellular senes-
cence in Zmpste24"" and Zmpste24”~ MEFs, while PMLI1 had negligible impacts. The percentage of Ki-67-positive cells
decreased, and DNA damage repair ability was compromised in PML2-expressing MEFs, and PML2 overexpression ex-
erted more profound effects in inducing senescence of Zmpste24"~ MEFs than that of Zmpste24”* MEFs. Moreover, PML2
overexpression induces the formation of thread-like PML NBs in a much higher percentage of Zmpste24"~ MEFs rather
than in Zmpste24"* MEFs, and these abnormal PML NBs are closely associated with cell senescence.
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A: fE£Zmpste24™ 1 Zmpste24”~ MEF4H i it FIEGFP. GFP-PMLI1E{GFP-PML2, Western bloti&#llGFP. PML. Lamin A/C5ActinE H#*1&; B:
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ZER A LL A, *** P<0.001 o

A: Western blot analysis of protein levels of GFP, PML, Lamin A/C and Actin in Zmpste24"" and Zmpste24”~ MEFs; B: immunofluorescence
microscopy analysis of PML NBs in Zmpste24"" and Zmpste24"~ MEFs overexpressing GFP-PML1 or GFP-PML2; C: quantification of cells with

abnormal PML NBs, ***P<(0.001.

Bl ZRIEPML2ES 4 LM PML NBs45#
Fig.1 PML2 overexpression induces the formation of thread-like PML NBs
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A: TEZmpste24” M Zmpste24”~ MEF4H g - id %35 GFP. GFP-PMLI1E{GFP-PML2, 40047415k, EPOMEIN 20 Hr it 4 (% % (PDs); B: ik %
JAGFP. GFP-PMLI1EXGFP-PML2[1Zmpste24™ F Zmpste24™~ MEFI L 7EPOAREUIS BE47 G 3% 9 Ve Yt/ HTKI-674R 3K, C: Gii 43 HTKi-67 44

PERIAHI LE A, n.s IR TE B35 1 22 5, #P<0.05, **P<0.01, ***P<0.001.

A: growth curve of Zmpste24"" and Zmpste24”~ MEFs overexpressing GFP, GFP-PML1 or GFP-PML2. PDs at passage 9 were analyzed; B:
immunofluorescent staining of Ki-67 in Zmpste24"* and Zmpste24~ MEFs (at passage 9) overexpressing GFP, GFP-PMLI1 or GFP-PML2; C:
quantification of Ki-67-positive cells, n.s.: no significance, * P<0.05, **P<0.01, ***P<0.001.
E2 Zmpste24”~ MEFZRAE i 3238 PML 24 40 1555
Fig.2 PML2 overexpression inhibits the proliferation of Zmpste24”’~ MEF cells
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Pk B4 LA, *% P<0.01, ***P<0.001 .

A: SA-B-gal staining of Zmpste24"" or Zmpste24”~ MEFs (at passage 9) overexpressing GFP, GFP-PMLI and GFP-PML2; B: quantification of cells

with positive SA-B-gal staining, **P<0.01, ***P<0.001.

[El3 Zmpste24”” MEFZREH 3 FTIAPML2 R LRAEZRE
Fig.3 PML2 overexpression promotes the senescence of Zmpste24”~ MEFs
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A: it FILGFP. GFP-PMLI1B{GFP-PML2 () Zmpste24" F1Zmpste24~~ MEF4H I ZE PO KN HEATYH2AX GL (073 Mr; B: Seit 20 Mg shyH2AX foci
(%, C: i FIAGFP. GFP-PMLI1E{GFP-PML2(# Zmpste24” M Zmpste24”~ MEFZIJIAEPOICEUN #4172 Gy X-ray[BEH514%, 24 h)5 Y4t 47
YH2AX G A3 HT; D: Giit 0412 Gy Xoray B $HH514% )5 24 hiJ 4 i FyH2AX foci I3, ns R LR E M ZE R, **P<0.01,

A: immunofluorescence staining of YH2AX foci in Zmpste24™ and Zmpste24”~ MEFs (at passage 9) overexpressing GFP, GFP-PML1 or GFP-PML2;
B: quantification of YH2AX foci number; C: Zmpste24"" and Zmpste24”~ MEFs (at passage 9) overexpressing GFP, GFP-PML1 or GFP-PML2 were

exposed to 2 Gy X-ray and cells were harvested for immunofluorescence staining of YH2AX foci 24 h later; D: quantification of YH2AX foci number in

cells, n.s.: no significance, **P<0.01.

El4 Zmpste24”~ MEF4AR 13 FIEPML2HIFIDNAE & &€
Fig.4 PML2 overexpression impedes DNA repair in Zmpste24”~ MEFs
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A-C: the percentage of Ki-67-positive cells, B-gal-positive cells and YH2AX foci number in cells with normal or thread-like PML NBs in Zmpste24™~
MEFs (at passage 9) overexpressing GFP-PML2; D: Zmpste24”~ MEFs (at passage 9) overexpressing GFP-PML2 were exposed to 2 Gy X-ray, and
YH2AX foci number were analyzed in cells with normal or thread-like PML NBs 24 h later. **P<0.01, ***P<0.001.
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Fig.5 PML2-mediated thread-like NBs promote the senescence of Zmpste24'"~ MEFs
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