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Abstract: Heat shock protein family A member 8 (HSPAS) is a widely distributed molecular
chaperone in cells. HSPAS8 is involved in multiple cellular physiological processes, mainly
including the correct folding and transport of proteins, stress responses, presentation of antigenic
proteins, mediation of autophagy, and immune regulation. It is also crucial for maintaining the
homeostasis of the intracellular environment. In addition, HSPAS8 plays a key role in multiple
processes of virus infections. This paper reviewed the important roles and molecular mechanisms
of HSPAS in processes such as virus adhesion, formation of virus glycoprotein-receptor complexes,
internalization, uncoating, genome replication, assembly, and regulation of host metabolism and
immune responses, with the hope of laying a foundation for the subsequent development of drugs

targeting HSPAS for the treatment of virus infections.
Keywords: HSPAS; virus infection; regulatory mechanism
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FIVABHARZE), HSPAS i N St ATP 45445 iy ek
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sp|A2Q0Z1|HSPAS Horse

sp|P11142|[HSPA8 Human
sp|QSNVM9|HSPAS8 Ponab
sp|P63017/HSPA8 Mouse

sp/P63018/HSPAS Rat

tr AOASC6XNI7HSPAS Najna
tr|AOA8C4YEC4|HSPAS Gopherus evgoodei
sp|O73885|HSPA8 Chick

sp|P19120/HSPAS Bovin

sp|Q90473|HSPAS8 Danre

tr[AOA286ZWK2|HSPAS Pig



AR S| BRI, 2026, 66(3) 993

HSPAS Danre 9333% 94.11% 94.57% 94.11% 9430% 9426% 94.42% 94.42% 94.42% 94.42%
HSPAS8 Chick 93.33% 97.21% 97.83% 97.68% 97.99% 97.83% 97.99% 97.99% 97.83% 97.83%

HSPA8 Najna 94.11% 97.21% 9830% 98.30% 98.61% 98.45% 98.61% 98.61% 98.45% 98.45%

HSPA8 Pig 94.11% 97.68% 98.30% 98.76% .
HSPA8 Bovin 94.30% 97.99% 98.61% ...

HSPAS8 Gophures evgoodei 94.57% 97.83% 98.30% [I8

HSPAS Ponab 94.26% 97.83% 98.45%

HSPA8 Horse 94.42% 97.99% 98.61% . 100.00%
HSPA8 Human 94.42% 97.99% 98.61% .
HSPA8 Mouse 94.42% 97.83% 98.45% (98.92%
HSPAS8 Rat 94.42% 97.83% 98.45% 98.92%

C Linker Lid domain
} '
H,N- | | | |-coon
1 386 394 509 646
t t

ATP-binding domain Substrate-binding domain

BEl1 HSPASFEIREM N HFAMLEHMRER. A: HSPASRL A B M ; B: HSPASH 4t —3UMEM [ ; C:
HSPASIIZEFI/R Kl ; D: HSPASIH &5 #4978 Bl (UniProt: P11142; PDBID: 3AGY).

Figure 1 HSPAS8 homology analysis and structural schematic diagram. A: Phylogenetic tree of HSPAS; B:
Percentage identity matrix of HSPAS8; C: Schematic diagram of the domains of HSPAS; D: Schematic diagram of
the higher-order structure of HSPAS (UniProt: P11142; PDB ID: 3AGY).
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4, ULIA HSPAS Pl L2 %4 B4 52 5 B e 4
2 2% 58 ST iR 1, R R K A R URL I i
(U, HSPAS ©F22: 5 HPV W4l i, J2im
BEE OB A A e e E

75 JIRALS% 7 (cucumber necrosis virus, CNV)
JE—FhIESE RNA #0776 Alam 25N 52
TR AR YL & 5 S HSP70 KIEAYFEIL, HSPAS
HAZH CNV RS H(CP4E G, FaE CP 1
PG R I G20 AP PR B Bttt s ARHPSEE s
2R AL BRI CP fE HSPAS 715 i Al {43 1] 3%
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BRI AN 507 05 . B S TR A A B 1 45
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R Fu % & SRR 3

MR EE ARG EAMLIE A ] B
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FER 55 15 RAE RO EHW 8 IR F 5 518
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AE % 38 2o A R AR AR DG B T R D B 1
Z 5 B FE BT, T i S R
FHOCATF A ELAE R, 8458 51 R 92 3 1% 1) 38
T 9 E S RSN IR] S 52 e 1 32 0T 2
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HNF-1a) 28 53 ¥ £ 16 /v 5 B9 H W (chaperone-
mediated autophagy, CMA)i& 15 [ i, 2 ifij 410 1l
I A MG 12 1 2 (glucose transporter 2, GLUT2)
DR 2% 3k LA ) 40 B A 25 R 5 B, Zhang
IR 9E KB, HNF-1a (945 F sl 71— B A%
G CMA BR3P AR ) TURRT 91, %8R T
J&: HSPAS 5 HNF-lo 45 & Y G4 45 ; HSPAS
&= CMA itz o 1118, HEZD)
REEE A AR E AT E CMA 5T, %
PEMEZE G B0 AR 1 I e 0% 22 I A R DG JE 2
FH 2A (lysosome-associated membrane protein 2A,
Lamp 2A), e Z0E iS00 R R A o R fik
HSPAS8 J&, HCV JE&YL A HNF-1a 915 i 1
WEMR, HEAAKPSLIKE , UES: HSPAS
J&= HCV 5 (1) HNF-1a 7% il 1A F% i 1 72 1 o0
TP EIRR R, 7E HOV B
HNF-lo B# fift i # h, HSPAS J& i K Y
HNF-la, JEREEF NSSA S5 HHAREARHLH 1)
HPAN(E 2A),

2 7 YL 40 i AT cGAS-STING i 2351
FYNAE N DNA 06 1A TR A T e K
FERLN , NI e dE i geU0), sRii, A4
i HA 55— 25057 F STING F) DNA JE0 %,
BJ STING JE 4% ##i % DNA & %01 i % (STING-
independent DNA-sensing pathway, SIDSP)!"),
Burleigh 25 BF 57 % B, HSPAS 7£ SIDSP
I J5 & Ser 638 [z b, DNA HCHi i) &
PG AR B DNA R30S 5, L 8
HSPAS [ Ser 638 B R ILAZIE (5T ; FITILE
PZ WAk ] Re i 45 HSPAS SR H
A EMER, 25 T et N Rk s ;
HSPAS i i Ser 638 11 f R 1k )& SIDSP i %
(1 B T W RON 4, HLWR TR AR A8 B4 e ke
T3 BTG KT, R EH: DNA RH M &
g5 N R S N R A EEAF S M. B
k16, HSPAS 1E N CHE N IHE AL, 7EANZE4H
JEXTHTAMIE R DNA 56 K G e s b & $5 A%
OYEF(E 2B).
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E2 HSPASENUfRERAABEMAM. A: HSPASTH 1M EAW(LIHCV A, HCVITHINSSAE F&RIA
HNF-la, HSPASH LAZEFENELE A HNF-1a, JfR L8 2 BHAR [ Lamp 2A, fE#FHNF-10if i CMA
IRARRE, DEMHMH GLUT2HE R KR M f 40 XS A 43 B0 5350 s B: HSPASR T3 i 32 43 B [DNA-
PRI M7 BEDNAJF I , 845 HSPAS Y Ser 638 B2 (LI (L #1555, WEFRILAYHSPAS AL E(H R
F1, %% 5% K ¥ (transcription factor, TR)M EAEM, &5 FiiFbuin e it H 1R iEIH#5]; C: HSPASZS 5
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Figure 2 HSPAS affects the virus’s infection of host cells. A: HSPAS8 regulates host metabolism (Such as HCV,
can induce the expression of HNF-1a through NS5A. HSPAS can selectively bind to HNF-1a and deliver it to
Lamp 2A on the surface of lysosomes, promoting the degradation of HNF-1a through the CMA pathway, and
then inhibiting the expression of the GLUT2 gene to suppress the cell’s uptake of glucose); B: HSPAS regulates
the host immune pathway [DNA-PK recognizes foreign viral DNA and is activated, regulating the
phosphorylation of HSPA8 at Ser 638 and transmitting signals. Phosphorylated HSPAS interacts with

co-chaperone proteins, such as TF, and participates in the regulation of the expression of downstream antiviral
genes]; C: HSPAS is involved in the infection of host cells by viruses.
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Table 1 The role of HSPAS in different viral infections
TRBEEYLBT B R HSPASEf:  VEHIALI 22530k
Stages of viral Virus HSPAS Mechanism of action References
infection location
Attachment IBV Cellular HSPAS is the additional attachment factor [31]
PRRSV  membrane HSPAS8 and CD163 are involved in the formation of the viral receptor [34]
complex
RGNNV HSPA8 and MmHSP90abl1 are involved in the formation of the viral [37]
receptor complex
Penetration TGEV Cellular HSPAS directs virus internalization via CME [41]
JEV membrane, HSPAS directs virus internalization via CME [43]
Rotavirus ~cytoplasm HSPAS induces conformational changes in viral particles to facilitate [45]
viral entry
Uncoating ASFV Cytoplasm HSPAS8 promotes viral uncoating by degrading the viral capsid protein [49]
via autophagy
1AV HSPAS promotes the release of the genome after viral uncoating and the  [52]
subsequent transport of the viral ribonucleoprotein complex
Replication EBOV Cytoplasm, HSPAS binds to the trailing region of EBOV [57]
RABV nucleus HSPAS binds to the IeRNA of RABV [59]
DENV The interaction between dvNS3 and HSPAS disrupts the formation of the [61]
RISC by displacing TRBP
MVC HSPAS translocates NS1 or VP2 proteins to the nucleus [63]
Assembly HPV PML HSPAR assists L2 in integrating into L1 and then dissociates upon [66]
completion of viral assembly
CNV Cytoplasm HSPAS binds to CP, maintains its solubility, and directly promotes VLP  [68]

assembly
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Figure 3  Antiviral strategies of HSPAS. A: Small molecule inhibitors of HSPAS, such as halofuginone, can
inhibit its ATP-binding domain; B: RNA interference technology targeting HSPAS, such as siRNA, can degrade
the mRNA of HSPAS; C: Antibodies targeting HSPAS; D: Natural compounds that inhibit HSPAS, such as

pristimerin, can induce the degradation of HSPAS.
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