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Abstract: Objective To investigate the expression of activator of heat shock 90 kDa protein
ATPase homolog 1 ( AHSAI) in hepatocellular carcinoma ( HCC) and analyze the relationship be-
tween AHSA1 expression level and prognosis. Methods HCCDB, GEPIA and Oncomine databases
were used to analyze the expression of AHSA1 mRNA in HCC and normal liver tissues. HCC RNA-
seq expression and clinical information were downloaded from the Cancer Genome Atlas (TCGA) ,
and univariate and multivariate Cox proportional hazards regression models and Kaplan-Meier plots
were used to evaluate the value of AHSA1 in predicting the prognosis of liver cancer. R software was
used to construct the nomogram based on the expression level of AHSA1, and the calibration curve
was plotted to evaluate the consistency between the actual survival and the predicted survival. Gene

Ontology (GO) and Kyoto Encyclopedia of Genes and Genomes (KEGG) gene set enrichment analyses
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were perform to reveal tumor-associated biological processes related to AHSA1. The TIMER2.0 and
GFPIA database were used to evaluate the correlation between AHSAI and tumor immune infiltration
in HCC. Small molecule targeted drugs acting on AHSA1 were screened by CMAP. Results The
expression level of AHSA1 in HCC tissues was significantly higher than that in normal tissues (P <
0.01). High expression of AHSA1 was associated with the poor prognosis of HCC (P <0.05), and
was an independent factor affecting overall survival (OS) (HR =1.970, P <0.001). The nomo-
gram showed that AHSA1 gene expression was correlated with the risk of HCC, and the area under
the curve (AUC) of predicting OS at 1 year, 3 and 5 years were 0. 721, 0.711 and 0. 725, respec-
tively. The calibration chart showed that the predicted survival rate curve was in good agreement
with the actual survival rate curve. GO and KEGG enrichment analysis showed that AHSAI was able
to promote tumor progression by mediating neutrophil activation and participating in biological
processes such as glycolysis and gluconeogenesis. The expression level of AHSA1 mRNA was associ-
ated with the degrees of immune infiltration by B cells, CD4 " T cells, regulatory T cells, macropha-
ges, neutrophils and dendritic cells (P <0.05). Etacrynic acid and blebbistatin might be the small

molecule targeted drugs that can reverse the expression of AHSA1. Conclusion

AHSA1 mRNA

may be a potential oncogene in HCC, the high expression of AHSA1 mRNA may promote the im-

mune infiltration of HCC tissues, and is associated with poor prognosis of HCC patients.
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R A 6 v 24 CCL2 0.23 0.11 0.021 0.69
CD68 0.42 0.002 5 0.29 8.3e - 09
1L10 0.13 0.38 0.41 2.2¢-16
M1 5 W4 INOS (NOS2) 0.19 0.19 -0.03 0.57
IRF5 0.23 0.11 0.22 2.1e -05
COX2(PTGS2) 0.18 0.2 0.039 0.45
M2 [ W4 CD163 0.3 0.037 0.38 3.1e-14
VSIG4 0.32 0.022 0.36 9.6e-13
MS4A4A 0.32 0.024 0.36 7.5¢-13
rhRL 41 i CD66h( CEACAMS) 0.25 0.08 0.000 46 0.99
CD11b (ITGAM) 0.43 0.001 7 0.2 8.9¢ —05
CCR7 0.35 0.014 0.068 0.19
SR N KIR2DLI1 0.32 0.026 0.092 0.079
KIR2DL3 0.21 0.14 0.12 0.019
KIR2DI14 0.25 0.082 0.16 0.001 6
KIR3DL1 0.27 0.061 0.12 0.019
KIR3DIL2 0.068 0. 64 0.14 0.008 9
KIR3DL3 0.15 0.29 0.1 0.046
KIR2DS4 0.008 9 0.86 0.14 0.33
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F1-2 EEFALFIHCC FHAEREHABHAERITCES AHSAL X R
IEH 44 cor AR
B2 4 FEHBREY)
cor P cor P
T 5 4R 40 At HLA-DPBI 0.3 0.033 0.24 2.4e -06
HLA-DQBI 0.4 0.004 4 0.22 1.4e -05
HLA-DRA 0.25 0.08 0.25 9.5¢-07
HLA-DPAI 0.23 0.11 0.18 0.000 57
BDCA-1(CDIC) 0.28 0.05 0.084 0.11
BDCA4(NRP1) 0.46 0.000 89 0.36 2e-12
CD11c(ITGAX) 0.16 0.28 0.19 0.000 17
Thl T-bet (TBX21) 0.4 0.003 6 0.16 0.002 1
STAT4 0.2 0.17 0.014 0.79
STATI 0.58 le -05 0.14 0.007 4
IFN-y(IFNG) 0.27 0.058 0.21 5.9¢-05
TNF-a( TNF) 0.21 0.14 0.005 5 0.92
Th2 GATA3 0.13 0.36 0.39 9.3e-15
STAT6 0.69 2.9¢-08 0.097 0.063
STAT5A 0.53 6.9¢ -05 0.19 3e-04
1L13 -0.023 0.88 -0.028 0.59
Tth BCL6 0.012 0.94 0.078 0.14
121 0.19 0.18 0.023 0.66
Th17 STAT3 0.18 0.2 0.099 0.058
ILI7A 0.25 0.079 0.029 0.58
PR PE T 40 FOXP3 0.31 0.027 -0.023 0.66
CCR8 0.2 0.16 0.16 0.002 8
STAT5B 0.44 0.001 3 0.1 0.05
TGFB (TGFBI) 0.38 0.005 8 0.31 6.2¢-10
T 4fl L FEvE PD-1 (PDCD1) 0.4 0.004 0.14 0.007
CTLA4 0.23 0.11 0.22 2e -05
LAG3 0.21 0.15 0.26 3.6e -07
TIM-3 (HAVCR2) 0.25 0.079 0.19 0.000 18
GZMB 0.36 0.011 5.5¢-05 0.21

2.5 BIFATRAGHT Bk ihik

R T A WA W R R IT R
Pk E S AHSAL 3546 5CH) DEGs (4324 F i
AU ) A% 5] CMAP 408 P2, S8 J5 #5743

TUURC, G 2 H HEA AT 13 5/ o 1 1 25 )
(P<0.01), W2, 7efiiik it r2iyh KAt e
PRI i b T B R 25 i G0, Tl I P Aol /)
Oy T 25T LA RO R A ) AHSAL 3Rk

2 CMAP & H B AT LUS SR AT R 40 B AHSAL Rz 13 MR EBEMNEE NS FHY

He)y CMAP % B mean n B P
1 Ly-294002 -0.409 61 -0.445 0.000 01
2 BN 75 2 (ikarugamycin ) 0. 606 3 0.930 0.000 62
3 K& FEIR 4% ( glycopyrronium bromide ) -0.657 5 -0.799 0.000 70
4 M JE BR ( etacrynic acid) -0.691 3 -0.907 0.001 52
5 i P PR Bz 5 2 82 ( thioperamide ) 0.590 5 0.724 0.003 72
6 #2 FH R K ( oxymetazoline ) -0.589 4 -0.780 0.004 83
7 A3 TE A 7T ( blebbistatin) -0.749 2 -0.952 0.004 89
8 BLKAA ( mometasone ) —-0.469 4 -0.773 0.005 39
9 R KA ( cicloheximide) -0.451 4 -0.772 0.005 47
10 AR B ( emetine ) -0.481 4 -0.765 0.006 21
11 5E1] 7 ( cinchonine ) -0.242 4 -0.760 0.006 76
12 {R STt ( vorinostat ) -0.324 12 -0.455 0.008 26
13 WK 76 fily % ( piperacetazine ) -0.443 4 -0.741 0.008 81
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JEH ) A R 2 — R TR VIR g il A
FEFNSFPATH T ABE i A A7 (H HCC 3 g 1
JEMERAR 2% , g ik ik (R BRI — L REAIR T
HCC B WK I A A7 58 Bl R R e e R 1Y
K, G RINT —Lext 6 3 B T (8
VAR RE bR AR, (R B A P A i AT
SRARR, A T R E UG, e R £
FLA 5 v T A M 9 A bR B

FISERFE " W IS Y pS3 RIAREIR S
T3 AHSAL 1y 335 s AHSAL & [
HSPOO i 1% H F i 85 11 MMP-2, MMP-2 7 &
E 2T A% 4R 22 AL A A i R E R
I T AHSAL SR HSPOO 1% 12 5 i Ji &
P I P B 240 L e — 28 AL R G T (eNOS) 3 7
FAE N A KK (VEGF) A AT, N B
AR NO 2 VEGE JIJE PN Bz 40 B 38 75 PE Fn
BRI AR LR E A B, R ] WL, AHSAL
(1) 9 AT DA 2 ek 2 29 10 1% A A, DT 8
i eE 240 L ) 184 5 R B . AHSAL 76 B 1R 98 41 Jifd
W Rk, T EERE AHSAL A LMk 4 e A4 K i
B A122%, miRNA-338-3p i i3 i [] AHSAL #7f1
B PRVR AL Y 38 5 RS R 28RN I e 4 -] A
JRE AL (EMT) 0 5B AHSAL 75 fift 98 4 g 2
K EBARZE T LR AU, T
JEZA 2P AHSA1 mRNA k00, H 5 HCC B
AT S A , 0 HCC HiE OS 1Al 7 Gk
K2, 68 AHSAL J& HCC % IS TE FUS $8 b5 o
BHN AWFFE LI ZR Cox KU HL IR K7 41 28 15ty
i —AEB] T AHSAL ¥£ HCC g il fs A .

B 92 240 R IR T R bR T B L R S A E Jes i
(1) A e JR o O SR Y, ST vk T
REJE— AR AU S PUERNE . BIF9E & B s
I7 X 22 P 9 N I RE A R, T 2 2
FfeEt e AAFE R AR s BN K ZBUITE
OIS BT 58 R J 1T ok, Ji — o 4 i 3K B 1) 95
Jod  BIFFE T 1 S I A R AR TR 2 i AR R AT 42
] JFF98 A 0 i | TR s 5 98 B S R TS ARG,
AL R A 6 40 i ( TAMD) 7 CD4 ™ 38 45 44
T 200 2 R4 SR U4 400 1 1 4 g ( MDSCs )
o TERCFPIE LT, 91 i S A 58 119 G 32 4
JH R T BE AT IR 0 — R A OR IS . SR

17, JFF 96 &40 A 2o i) 2 ol 6 738 AW 00 0 A< 5 4 A
AWFFE 5B 22508 PE 2 W] AHSAT mRNA 335
K5 B 40l . CD4 " P& T 40 85 T 40
Jii (Tregs ) I 41 A, r P4 bz 240 RN AR 20K 40 g
BgH A %, B GO Ty fk & 4 4 Hr 4 R R
AHSAL A= Wp2asd #807 T 32 28 540 b oL 20 i 3%
PRI S 5 G SO W 4547 O, ## BH AHSAL ] fig
AT T G T B Xof JHA T 7 A 67 T2 R

Tregs A] LAE B AL A K 1B (TCF-B) |
H 2 %= -10 (1IL-10) 1 H 48 fi 4 & -35 (IL-35)
Sk BRI 25 A e T e 8 SR, DT AV 2 P 9 a2
JE 12 iR R G I A i ( TAMD) 380k T L3
I R AR R R AL P I 5 | Tregs 28 987 E &8
037, T I 0 o o S 8 AR b TP o JB 2,
A E TP R AL s B 2 . CD8 ™ 4l FE 4k T 3k
ELAR AL ( CTL) & FH T #8 [i J 6E 19 1 326 42 92 4
J2, RGBT CTL 4335 308 5 i Jeg 4 4% 0 8 75 i 35
N, FE R BEAR A0 By T & A VR (2 g 40
J AT DA e 7 e 7R kbt CTL 40 g iU R4,
R T2 8 200 6 £ 28 A0 o ek 988 G 8 R T, I HLa
FVE FH 32 S Qs iE AH OC 4T 4E 20 i ( CAF ) | Tregs
M2 R AN AT B g &
AHSATL J2 i G B ik ik i A% 0 6 [ 2 — o AT
FREERPER, AHSAL BY3RiK5 Tregs F1FE Wi 4 if
A G, (0] 4% 22 B AHSAL ()36 3k 0] fg 18 1
Tregs 1 M2 #Y |5 10 241 Jfa 32 90 1M fiph %2 CTL 3 7k
i PEORE U — A, R M — R
BT RS R TR T 2%

H AR -2 EL T4 20 25 9 ik ot fili
FHA i 570 B IR HSPOOo/ AHSAL & & 4y, 5] i
HSP9Oo I AHSAT 7 24 Jfi J5 (1) =8 434, I8 20>
RS, 2 TL-2-8 1] LU i ok b
HSP90-AHSAL & & W) 9 UK 755 2L i i 40 e
gt R SUE T . AR FSE B CMAP
HRCHE I 7 1 L R T B 3 2 I i R R R )N
SRR 258 AR R A AT TR Ah T T o KAt JE iR
SEAEH BR S-HE A4 (GST) Byl 5, M GST 7&
JH 4 Y 22 5K 5 988 T A8 SR R A G OF =
i 25 2 Y H B, DR e AR A e R TT L 3k 0
GST R R IEFUBAE " . RBAE R TiRI7
JH-98E 0 P ) o3 F- 2590, 55 MK At JE R B IR) T A
R VEELF PR R o At JE R R ER 0 A
(CPX) 15 %) 96 200 L AT 5 R Ay B R e
W ARTEATT S — R WLER R M LBk E
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