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[Abstract] Objective: To investigate the conditions and mechanisms by which hypoxia induced the nuclear translocation of aconitase 2
(ACO2) and to explore the effects of ACO2 nuclear translocation on the proliferation, migration, and invasion of hepatocellular
carcinoma PLC/PRF/S cells. Methods: The expression and subcellular localization of ACO2 in human liver cancer tissues were
analyzed using the Human Protein Atlas (HPA) database. The potential nuclear localization signal (NLS) of ACO2 was predicted by the
NLStradamus website, and an NLS-deficient mutant gene (ACO2ANLS) was constructed using genetic engineering techniques.
Wild-type (ACO2WT) and mutant (ACO2ANLS) plasmids were transfected into human hepatocellular carcinoma PLC/PRF/5 cells, and
cells in each transfection group were then cultured under either normoxic or hypoxic (1% O:2) conditions. The mechanisms underlying
hypoxia-induced nuclear translocation of ACO2 were examined by immunofluorescence staining. The proliferation, migration, and
invasion abilities of PLC/PRF/S cells were assessed using EdU staining, wound healing assay, and Transwell invasion assay. The
expression levels of ACO2 in nuclear and cytoplasmic fractions, as well as the levels of migration- and invasion-related proteins MMP2
and MMP9, were detected by WB. Results: HPA database analysis revealed high expression of ACO2 in both the nucleus and

cytoplasm of liver cancer cells. Immunofluorescence staining and WB assay results demonstrated that hypoxia significantly induced the

[BREWE] ERWHEZRRESRARE AR LIH (KIZD-M202202701) ; 3K 17 82 “ R AR 25 P 8 7 G137 5F 78 (CXQT20030) 5 — s J [X A+ 24
WA % 5 1 R (estc2022ycjh-bgzxm0226) ; 55 FR T R JRi T H 5 =08k 28 [X 38 Hb 24 44 T & 1) F 26 P T o s S8 == R IS0 o s T01 H Dby
(KFKT2022002) Fol
HEEBN] 222 (1999—), 4, Wit

OBEMEE]  FRibhos G SRImUE a7 20




b

A REE S D SL IR 2 A AZ L3R40 i PLC/PRE/S 20 i A 34 58 FNiE % - 841 -

nuclear translocation of ACO2 in an NLS-dependent manner (all P < 0.01). Functional experiments showed that hypoxia-induced

nuclear translocation of ACO2 further significantly enhanced the proliferation, migration (all P < 0.05), and invasion (all P < 0.05)

abilities of PLC/PRF/5 cells. WB analysis indicated that ACO2 nuclear translocation up-regulated the expression levels of migration-

and invasion-related proteins MMP2 and MMP9 (all P < 0.05). Conclusion: Hypoxia could induce the nuclear translocation of ACO2

in an NLS-dependent manner, thereby promoting the proliferation, migration, and invasion abilities of PLC/PRF/5 cells.
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PLC/PRF/5 4 B34 F & 10% G 4 M 1% 5 %%
K -BEE R 58 4 DMEM 15 5 2L 7E 37 °C . 5%CO0, 5%
PN EEFE, ST A B I 70% B, 45 A i 2 1 g
BAT AL AR . R SR ERE Y, B b T X B A K
A A M 4 b T 35 FR R P LR T R R A
50% -G BT 7 e BT N 1% 02.5% COCTHiTS,
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IE 8 2 15 min. PBS & ¥ 3 X5 » I QuickBlock™
G G B W, ZIE 1 he FF R B REK
I8 S 56 2 FITNLS Th B8 56 1F 52 56 2H 43 %1 il A ACO2 —
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-
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b

AT 2L (REIE S L SLIREE 2 N KA HE AT A PLC/PRF/S 41 AU AR FE AT % - 845 -

ACO2WT + Control ACO2WT + 1%0, ACO2ANLS + Control ~ ACO2ANLS + 1%0,

dU----
o ----
é‘9{1:----

4 EdUSEIE#M4Z ACO2 ¥} PLC/PRF/5 4RARIE5E A 220 (AR R : 50 pm)
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PR SR O & ACO2ANLS + 1%0, 24 # Lt , ACO2WT + 1%0, 41

WB 45 B (B 7D o~ , 5 ACO2ANLS + Control 4L PLC/PRF/5 4H fiiu t MMP2 5 MMP9 & (1 1 £ A &1
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3 1
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