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1.1 EBEEREERSH  FIH Oncomine B FEK:
K ACTLOA TEJHR AR L0 2 S 0F & TR AR 4 4L b i S [
FikZ R, 1E Oncomine $ 45 P2 i £ “ ACTLOA " J
, W A M “normal ws cancer” | ¢ pancreatic
cancer” “mRNA” | 315 £ BF 52 o e i Ja 240 21 &
IEH AR AU ) FRTE O, AT AT,

1.2 #paEFRESR O SWI1990 4l RIGFH T
DMEM 159235 (& 10% WG 2F i) , & F 37 C.
5% CO, FEFFATIGFE, Q@ BN E A K 0140 a4 Fh
T 6 FLEE SRR, e W BE J5 158 1 BH B - g o 4 14 Li-
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215 siRNA-NC A48 T 96 fLtk, F i & 3
AL, TR g% 24 48 h A 10% CCK-8
R, L 10 wl, A 37 CHFZHMT 2 b &n
PRSI ( BRI 450 nm) |, 305 WOGHE (absor-
bance, A)H.

1.4 RRAEMENARBT  FHPEEL siR-
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5 min, 51 A2 RS I, 7 A AR
FE A 1.0 x 10°/ml, 70T 96 LA H, AL IA L
M B 0.2 ml, 3555 48 h J5,PBS &k 2 UGARIR T
B Binding Buffer B 4L, 5 R OG 410 T B
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B 3AEAL,
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FEHR 1.0 x10°/ml, BEFLE 100 wl 20 i B It F
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1.7 GSEA EESHT WA AL 5L N 4L IEE (The
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B R v B B R Rk A . DB AR S ACTLOA
mRNA & 3k 7K - 18 w57 800 73 1) 8 B8 3 &) 0
ACTLOA RTINS ACTLOA LR IBA ,, HEE
M1 ( Gene Set Enrichment Analysis, GSEA ) J2&3&
T JAVA 5 B — 3Chk PR 46 70 M B, A k52 41
FI GESA B HEAT KEGG i % 5 82 3HT . R AT
#1711 000 YA, KIE P EEA IR K AR

(false discovery rate, FDR) ¥4/NF 0. 05 1*) 3% K 41 8%
N2 B BT
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Rt TR ORI DI + AR (& +5) TR,
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e -

2 HFR

2.1 ACTL6A mRNA 7EEREAL R IEEEIRA
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F0F AT A ik L, 4 TR R

BadeaPancreas . Lacobuzio-Donahue Pancreas?2 . Pei

Pancreas } Segara Pancreas, #4015 117 >R AR 41
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Br, 85 7~ ACTLOA 78 JiR I 4l 21 rh 1 32 38 7K -
i TIERBRIRAEZI(P <0.05) . W1,

1 ACTL6A ERIREALMERRIRELATHRIEIES

2.2 LK ACTL6A HIHIFRARYE SW1990 £ A i 15
JH CCK-8 i8R, 5 siRNA-NC 41H L, siR-
NA-ACTLOA 41 [ /I8 SW1990 £ Jfd fr) 184 5 fit 1 W
WNFE L FE 24 48 h OCEEZE A SRR (P
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i g 1 B

R 1 CCK-8 EHiNFEIR BRI IETE (v £5)

] siRNA-NC 24 siRNA-ACTI6A 41 1Y P1iA
24h  1.084 +£0.049 0.817 £0. 063 5.840  0.004
48h  1.069 +0.040 0.632 +0.080 8.454  0.001

2.3 B ACTL6A 123 T ERREE SW1990 £ fafy
BT WA T A R K 2 fr s, siRNA-
ACTLOA ZH 19 8 T2 B 1 1= T siRNA-NC 4 (¢ =
12.192, P <0.001) ,ZRIADLER ACTLOA Bl {2 T
JER RS A L A R T
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B 5 EE% GSEA HE&£RE

K2 BFRIEACTL6A i) GSEA EE &R
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20 B 10115 53 B 2.13 0.000 0.004
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BRIV BB 2 A5 538 1.97 0. 000 0.003
DNA & il {5538 % 1.92 0.000 0.007
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HL-60 4l i 4316, W ACTLOA 7 APL Zrfk i 2
HEEAEH , #E— AU 5T & B0, ACTLOA S i
SOX2 il Notchl 155 1% T i F2 R AIE i 4t i 19 734k



FMBERKRFFE®  Acta Universitatis Medicinalis Anhui 2022 Oct;57(10) - 1593 -

Xiao et al’®’ WFot ¢ ACTL6A 13 7% NOTCH 1'%‘ [4] Jin ML, KimY W, Jeong K W. BAF53A regulates androgen re-
%i@, %'f}% iﬁ JEH: éEH H@ Jgi; ZEZ; *2/7 o EZ _ I\ETJ }:Bli‘ % /HQ , ceptor-mediated gene expression and proliferation in LNCaP cells

v S SR [J]. Biochem Biophys Res Commun, 2018, 505(2) ; 618 —23.
ACTL6A Z:/fX@ﬂ SOX2 {%j(ﬁ NOTCH1 ,flil ﬁﬁ%’ [5] Xiao S, Chang R M, Yang M Y, et al. Actin-like 6A predicts
i FL 3 i SOX2. 4 I 20 M 0 4 402470

poor prognosis of hepatocellular carcinoma and promotes metastasis

Zhang et 31[8] ﬁ Im E gﬂ % y._ﬂ":_.; gﬂ é/[l ':F‘ ’ ACTL6A 7’H] and epithelial-mesenchymal transition [ J]. Hepatology, 2016, 63
PGK1 323k 5 1EAE, ACTLOA #f ik PGK1 (4):1256 =71
%%ij_{ , ﬁﬁ%{,{& ACTL6A )rllj *H}i . ACTL6A %‘:{ijjai/} [6] Chen X C, XiangZ J, Li D C, et al. ACTL6A knockdown inhib-
NEUN R « its cell migration by suppressing the AKT signaling pathway and
ST 9H PGKL 0 U SELA 4 M A P B0 . e

. N R enhances the sensitivity of glioma cells to temozolomide . Exp
%ﬁéﬂﬂﬂﬂ I:FI N ACTI_46A E]/‘J ﬁil}/%*ﬂ]ﬁiu T YCS *H?é% El Ther Med, 2021 , 21 (2) . 175.

(YAP) /™3 045 530 [ 030 | T YAP B9 358 0 (7] HEEEEE. ACTLOA DK 78 MU b B 6 1 B A 0o B bk 0 F
T ACTLOA YUBRA T MG 81 788 41 434 5 GE[D]. T 7 K%, 2019,
,f%% E/‘JTfl]ﬂ]:IJ [13] o Liet &l[ 14] 6}':51‘?2% Iy"]_‘ ACTL6A E{J%% [8] Zhang J, Zhang J, Wei Y, et al. ACTLOA regulates follicle-stim-
I‘ijﬂ ﬁﬁﬁﬁ S6K1/pS6 E%'ﬂi‘ j&ﬁ%@?’%){}‘\élﬂ H@ﬁéﬂﬂ 1[1lJaJtlngchrln]r;one};d]r)lf/enzilifgol};%;s( 11111 ())Va;l:l cancer cells via PGK1

. Ce eat 1S : .
& v 4 iz B A PA= ’ ) :

H@};‘l/ﬁ;ﬂ E/JE“I}’EE ~ ulﬁ élﬂﬂﬁ E/J iE’ iﬁ%n DNA 5 JJJ(‘D [9] Shrestha S, Adhikary G, Xu W, et al. ACTL6A suppresses p21
ZIKE}I:% EP , EIJJEH GSEA %%ﬁ*ﬁ }Jﬁ\ UHIJ ACTL6A Eﬂﬁ (Cipl) expression to enhance the epidermal squamous cell carci-
H%J:‘% EF‘ Z% j:?f:’ lj] ﬁlé E/‘] m‘ ﬁll:j %‘ %‘ i%, E%, Zé(: % A i‘ noma phenotype [ J]. Oncogene, 2020, 39(36) : 5855 —66.
ACTL6A Eﬂﬁﬂiﬁqjﬁﬁyjﬁg E@Efﬁﬁfﬁ%ﬁ%ﬁéﬂﬁ [10] Jian Y, Huang X, Fang L, et al. Actin-like protein 6A/MYC/
H@Jﬂrﬂ/ﬂ;ﬁﬁﬂﬁ NOTCH %%ﬁﬂ%% ’ l—:f iﬁ}t[ilﬂ ﬂiiﬁ CDK2 axis confers high proliferative activity in triple-negative

breast cancer [ J]. J Exp Clin Cancer Res, 2021, 40(1) ; 56.

— 2, BRICZ AN A FRVIBR B S A5 i sl

[11] Bailey P, Chang D K, Nones K, et al. Genomic analyses identify

%w Bﬁﬁ,ﬂ%g %‘%ﬁ E% .DNA E %IJ %‘% it E% N E;E ,f%‘ molecular subtypes of pancreatic cancer [ J]. Nature, 2016, 531
5SS, WO ACTLOA £ [ AR g b i) AL F 53 42 (7592) ; 47 -52.
PEE LR B [12] Zhong P Q, Zhong L, Yao J J, et al. ACTL6A interacts with p33
in acute promyelocytic leukemia cell lines to affect differentiation
eI via the Sox2/Notchl signaling pathway [ J]. Cell Signal, 2019,
53:390 -9.

[1] Siegel R L, Miller K D, Jemal A. Cancer statistics, 2019 [J].
CA Cancer J Clin, 2019, 69(1): 7 —34.

[2] Sung H, Ferlay J, Siegel R L, et al. Global cancer statistics
2020; GLOBOCAN estimates of incidence and mortality worldwide
for 36 cancers in 185 countries [ J]. CA Cancer J Clin, 2021, 71
(3):209 -49.

[3] Dion V, Shimada K, Gasser S M. Actin-related proteins in the

[13] Dang Y, Zhang L., Wang X. Actin-like 6A enhances the prolifera-
tive and invasive capacities of laryngeal squamous cell carcinoma
by potentiating the activation of YAP signaling [ J]. J Bioenerg Bi-
omembr, 2020, 52(6) : 453 - 63.

[14] LiRZ,LiYY, Qin H, et al. ACTL6A promotes the proliferation
of esophageal squamous cell carcinoma cells and correlates with
poor clinical outcomes [ J]. Onco Targets Ther, 2021, 14:199 —
211.

nucleus: life beyond chromatin remodelers [ J]. Curr Opin Cell

Biol, 2010, 22(3) . 383 -91.

Effects of ACTL6A knockdown on proliferation, apoptosis,

migration and invasion of pancreatic cancer cells
Lin Zhenyu', Dong Qingtai', Zhang Jianxin®, Zhong Bin', Zhang Tao,
Shang Zuohong”, Yin Wei®, Li Zhonghu®, Ma Dandan®, Jin Weidong'*
('The First School of Clinical Medicine, Southern Medical University, Guangzhou 510515
*Dept of General Surgery, General Hospital of Central Theater Command, Wuhan 430070)

Abstract Objective To investigate the effects of actin like 6A ( ACTL6A) knockdown on the proliferation, apop-
tosis, migration and invasion of SW1990 cells in pancreatic cancer. Methods The Oncomine database was used to

analyze the expression of ACTL6A mRNA in the tissues of pancreatic cancer and normal pancreas. The plasmid of

knockdown ACTLO6A and siRNA negative control were established and transfected into SW1990 cell line as siRNA-
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ACTLO6A group and siRNA-NC group. CCK-8, cell apoptosis experiment, Wound healing and Transwell assay were
used to determine the effects of ACTLOA knockdown on the proliferation, apoptosis, migration and invasion of
SW1990 cells. GSEA predicted a possible pathway regulated by ACTLOA in pancreatic cancer. T-test was used be-
tween the two groups. Results The expression of ACTLOA in pancreatic cancer tissues was higher than that in nor-
mal pancreatic tissues (P <0.05). The results of CCK-8 assay showed that the absorbance of siRNA-ACTL6A
group at 24 and 48 h were lower than those in the siRNA-NC group, and the difference was statistically significant
(£=5.840, 8.454, P <0.01). The results of Wound healing assay and Transwell assay showed that the healing
rate and the number of invasive cells in siIRNA-ACTL6A group were both lower than those in the siRNA-NC group.
The difference was statistically significant (¢ =3.960,4.464, P <0.05), but the apoptosis rate of siRNA-ACTL6A
group was significantly higher than that of the siRNA-NC group, and the difference was statistically significant(¢ =
12.192, P <0.001). GSEA results showed that the group with high expression of ACTLOA mRNA was up-regula-
ted in cell cycle, nucleotide excision repair, base excision repair, DNA replication, pathways in cancer, NOTCH
signaling pathway and other related gene sets( P <0.05). These pathways were activated when the expression of
ACTL6A was up-regulated. Conclusion ACTIL6A is highly expressed in pancreatic cancer tissues. ACTLO6A
knockdown promotes the cell apoptosis of SW1990 cells, and inhibits proliferation, invasion and migration of
SW1990 cells. The mechanism of the occurrence and development of ACTLOA in pancreatic cancer is atiributed to
the activation of cell cycle, nucleotide excision repair, base excision repair, DNA replication, pathways in cancer,
NOTCH signaling pathway.

Key words actin like 6A; pancreatic cancer; knockdown; proliferation; apoptosis; migration; invasion
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Effects of hypoxic preconditioning on energy metabolism of

mitochondria in mouse hippocampal HT22 cells
Qi Ruifang'”, Li Na'?*, Wang Lijun',Lv Jun', Shi Ruili', Ma Baohui',
Shi Jinghua', Hao Xiaogiong', Shao Guo’

('Dept of Physiology, College of Basic Medicine and Forensic Medicine, Baotou Medical College of
Inner Mongolia University of Science and Technology ,Baotou 014040 ; *Key Laboratory of Hypoxic
Translational Medicine of Inner Mongolia, Baotou 014040; ° Translational Medicine Center of The Third
People’s Hospital of Longgang District, Shenzhen City of Guangdong Province, Shenzhen 518172)

Abstract Objective To investigate the effect of hypoxic preconditioning (HPC) on mitochondrial energy metabo-
lism in mouse hippocampal HT22 cells and its possible mechanism. Methods In this paper, mouse hippocampal
nerve cells HT22 were divided into control group, hypoxia group, HPC group, and the levels of adenosine triphos-
phate (ATP) and reactive oxygen species (ROS) in each group were measured for observing the effect of HPC on
cell mitochondrial metabolism. Western blot was used to detect the expression of target of rapamycin ( mTOR)
phosphorylated mTOR protein and autophagy substrate P62 protein; cellular immunofluorescence was used to detect
phosphorylated mTOR, and LysoTracker™ probe was used to detect lysosomes. Results Compared with the control
group, the ATP level was significantly decreased and the ROS level was increased in the hypoxia group. Exposed to
HPC, the ATP level was increased and the ROS level was decreased. Compared with the control group, the expres-
sion of phosphorylated mTOR was down-regulated and the expression of autophagy substrate P62 was down-regulated
in the HPC group. Conclusion =~ HPC may affect the energy metabolism of HT22 cells through the mTOR/autoph-
agy signaling pathway, thereby exerting a protective effect on the HT22 cells.

Key words hypoxic preconditioning; mitochondrial metabolism; mTOR ; autophagy; neuroprotection



