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The Role of Protein Acetylation during Viral Infection

TANG Zilin, GUO Zhongjian*
(College of Life Sciences, Jiangsu University, Zhenjiang 212000, China)

Abstract

Protein acetylation is a kind of PTM (post-translational modification) of the protein, which can

participate in regulating various biological processes. When the virus infects the host, the virus will employ acetyla-

tion machinery to influence its replication and proliferation. At the same time, the host will also initiate its own anti-

viral innate immune response to deal with foreign matter for protecting itself, limiting the proliferation of the virus,

and even eliminating pathogens. In this paper, the roles of protein acetylation modification during viral infection are

reviewed from the perspectives of the virus and host.
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T OB R I 2
1.1 EERZELEIREER

RE & PR A A AN, S E R
LA IBAE ] 43 N Na-F1 Ne- Z ik . No- ZFi L2
T MR A% 7% 22 R 1 BIN- o [ oz 2k b, kAR
FEHE I FIN-31 R 22 2 R - TN 28 R 75 2R P 2R
I 2 e S 2 2 b, tHN- % 7% 1 (N-acetyl-
transferase, NAT)f#Efl . 1X— ABLR&ARTIRY, &
BURAEAE AL AR AR AR AN A A
PR A (ORI AT B A PSR S S5, S18AIL12, BA
KAy R B R AR B 1 L1299 Rk AR T, 5 Na-
LEALAR], Ne- GBA N2 Fa 5 £ ik A 3 7% 22 1R
2 R I e- 2 e b, e — A n. v
WR AR, FEAHED. &I AR (high mo-
bility group, HMG) & H \ ¥ 5% 1 # %2 & Fla-tublin
ERAR, b S RIS R & Ne-H 2 R £ AL,
R] 1H G 27, Tk 2 % IR 25 Tk T, 9 ) 0l A ot S
LIRS I (1ysine acetyltransferase, KAT)FIHfi 2 g
£ L ALEE (Iysine deacetylase, KDAC). Bl £ 1%
HABTH T RTIZETR N, BHIFF 52K I Ne- ZBEAHiE
A DL HAR R B0 R B A 3 [F] A A=, A ks, 3k T
W4z 22 Fh AR R U0, 51 40 28 2 Bm30K-3 85 Y
LSz RN B SR R, M E A
Bk EE M, [FRE, N p628 H A X — I
RN,

G & B BRI, v A i L i A 4y
RNHEEB OB MHAIEH E A B, Bl
W9 2 12 L BB RN, 2H 85 F (histone,
H)GFEHI. H2A. H2B. H3FIH4X 57, & 54,
Jetty Jii% /M . HEE A LW B R AETE H3FI HA
HEF N3, &M ORSF R IR A1, 24
R H L FE 7 I (histone acetyltransferase, HAT)F14H.
R H 2 LWL EE (histone deacetylase, HDAC)if 514,
HEARKECEA S, 7O/ IME R 2 [ 251, 2
R RIR R, R, {58 Gy €0 57 45 74 2845 FEONFA B, 2
HESE RS A ), 1 HDAC TR @ 2Bk AW, fi
PR YLt it A5 A it — 2D 4, ) A s o R O A T
[FIAEH, 2H 8 0 S A Re 4 o At B e )
BRI R AR, B AH BLADE], 2T AN A4 E A br
WU IR IR, AR LAY R S AL ) R
HRZH2dEHED, B IEHED S
HZAAWed i, kR 5. DNAT I E .

EEES. EART RGN ERE,
1.2 CEtEFHBELUKLE OB LR

ERZAEYF, FEAEE LN VK LM AL 7
fig: (1) GenSAHIGI) N- RS F2 1 (GenS-related N-
acetyltransferase, GNAT)HZJ% ; (2) MYSTZXJ% ; (3)
CREB4i & #5 [ (CREB-binding protein, CBP)/p3005%
J5; (4) Yopl UM H IR (K 1) Hr, GNATH#
FIEAEIE _EBONRSE, MYSTSR & A £ 2 5k
A K, MCBP/p3005K R i1 2 54 /b 5 T

2 ST AY Bl T A FHAIL B AS [R] 73 P 2
(1) M Zn> 1) 25 ZIHeAEE ; (2) KA NAD [ Sirtuins
FE P Rl AR [FR AR AN [FDR 2 S AL
SN ESIESSIES( I EEIES N ESIIE R
Hop, B2 2 AL S5 BERI Rpd3 AR, TSRV
L REHdal [R1JE, TR PASirtuins 559 F(£2).

2 EHRCHMERSEEPHIER

PRI B G AR, 1 E IR RO AR
Y, I8 8 B8 B )% R G, WO AH SRR K B i Y
Tk, BRI B S BB L. B, X TR E,
R B R T B By B B )L B AE S,
DA AL 28 WA 3 H0 0% R AR . R P
— RIS SFEE RS Y, DUT R 1E
FEWA A EE IR ENPTM 2 — ) L BRI AE 3 A
RIERIER
2.1 ZEHEEImRTE RIS

WER G E F )5, 18 ERES N B3 E &
I RR I RSt 1 @ I B R 7 52 4K (pattern
recognition receptors, PRRs) 1R 5l Ji- AH ¢ 71 U 25
F:KZH DNABLRNA, 31 8 S50 BRI RS, W0
1% R 73855 45 5 85 1 (nuclear factor kappa enhancer
binding protein, NF-kB)AIT-$ 2 i 15 A ¥ (interferon
regulatory factor, IRF){I%5 5%, F24E T3 & (interferon,
IFN)FIAH G AR RRER 1, AT HH 55 2 R Ho 2 4 P sl s
FEFFPELAIZET: . A oK 22 I S B E R o, R
i CE S 518 FPURTE R IR R NI R

TEPUR B RN S IR B, PRRs 3 24 TollF
524K (Toll-like receptors, TLRs). R 1% S HE K 1
(retinoic acid-inducible gene-1, RIG-D)F3Z {4 (RIG-1-
like receptors, RLRs). NODF524£& (NOD-like recep-
tors, NLRs). B EZIR Gk Z K7 25 24k (AIM2-like
receptors, ALRs) LA S 48 fifd 5t 1 Ho Al () DNAFIRNA S
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Table 1 General types of acetyltransferases
LR AL B 71 b gl
Acetyltransferases Inhibitors Activators
GNAT superfamily ~ GCN5 (KAT2A) Spermidine®®! CPTH224, MB3™! /
PCAF (KAT2B) L-45%, Triazolophthalazines 10-32%" /
SRC-1 (KAT13A) Bufalin®, Gossypol®), Verrucarin AP" /
SRC-3(KAT13B) Bufalin®!, Gossypol®), Verrucarin AP" /
SRC-2(KAT13C) / /
MYST family TIP60 (KATS) NU9056"", TH18345%, MG 1495 /
MOZ (KAT6A) WM-801454, WM-111984 /
MORF (KAT6B) WM-801454, WM-111954 /
HBOI1 (KAT7) WM-3835% /
MOF (KATS) Derivatives of anacardic acid”®! /
CBP/p300 family CBP (KAT3A) MS797287, Ischemin®!, SGC-CBP30P”, CTPB™!
C6461“, I-CBP112H*1, A-485142)
p300 (KAT3B) MS797287, Ischemin®, SGC-CBP30P”, CTPB™!
C6461“, I-CBP112H*1, A-4851*?)
Yop] effector family ~ YopJ/YopP / /
AvrA / /
VopA / /
@: LRI s /R E.
(@: acetyltransferase broad-spectrum inhibitor. /: not determined.
R2 BERBECELEEAE
Table 2 General types of deacetylases
% AL i 751 W
Deacetylases Inhibitors Activators
Zn*" dependent deacetylase 1 HDACI1 SAHA FK228441 PXD101%441, CBUD-10014¢1, C199447 Exifone!*!
HDAC2 ~ LBHS89U™, TSA®H, CBHA®™™, Apici-  cAY 106831, Valproic /
din*™, NAM ™, M(C2494 4] acid™™
HDAC3 RGFP9661 /
HDAC8 PCI-340515% /
Ila HDAC4 TMP1955 LMK235%4 /
HDACS TMP1955 LMK235%4 /
HDAC7 TMP1955% /
HDAC9 TMP1955% /
IIb HDAC6 A452% ACY-10835¢, /
WT16157, Jw-158
HDACI0 TH345 /
IV HADCI1 Garcinol®! /
NAD'-dependent deacetylase ~ III ~ SIRT1 EX5271%1 Resveratrol®?,
SRT2104!!
SIRT2 NPD11033", SirReal2!*"! /
SIRT3 YC8-02% /
SIRT4 ZINC124219891¢7 /
SIRTS MC3482!*8] NRD167 /
SIRT6 0SS_128167™! MDL-800""
SIRT7 ID:97491 /

[ R . &: 2 ZBALHEE AR Z SIRTHIHIF . #: HDACA/SHESHEANHIF o
/: not determined. &: deacetylase broad-spectrum inhibitor. *: SIRTs inhibitor. #: HDAC4/5 specific inhibitors.
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RT3 LTS BUIR B G S ) AN (8] J7 18I R ik 2
Jit L BRI 1 TR .
2.1.1 TLRsfz F@3& B 49 LBLALIEAS  TLRs
& PRRsH— M, FEBE S A RELFIN
HARIX L E B o (1 15 JBE X A A% Toll- 4 i
% -152 K (Toll-interleukin-1 receptor, TIR)%E #4)
355 5T X AL B T, 2 R AR N R 10
(TLR1~TLR10)F1/ BT 124> % 51 (TLR1~TLR9.
TLR11~TLR13)7), TLRsZ B b AT %8 45 P 3t )
MECRES, WOHHN E T8, #mE S
YL AL R 755 A0 o B B 3 U0, T aX 28 DL TLRs
N PPRs T JE 4R H45 - 4 B SCRT AR 4 9 5k 2 E Bg AN
I 4 73 A B RE 73 A ) 4% S S B 1 88(myeloid dif-
ferentiation protein antigen 88, MyD88)#k #fli ') TLRs
{5 5 3 B% AT TIRZ5 #4351 175 3 TFN-BI¥I#22k (TIR
domain-containing adaptor-inducing IFN-B, TRIF)
B KR TLRs /5 5 i@ #% . L+ TLR1. TLR2FI
TLR5~TLROH L i #E/F A, TLR3WE T 5 & i
EFH, T TLRAR] fih i 5 571,

YL P Y I 98 995 2% (hepatitis C virus, HCV).
R B AR AH R 29 B (Kaposi sarcoma-associated
herpesvirus, KSHV) )5 , TLR4 [ F A K & 4481,
T T 5 90 J5 85 B0 470008 5 R SR S S 8 U778 [ B
i, TLR3 W BE(EBE H s 35 128 G 5] kS 1) S e S B 77
TANK 45 &% 1(TANK-binding kinase 1, TBK1){E
N TLRsf5 Tl o 1) — DM E R (iR H, R Ros
TP E 75 K F3(interferon regulatory factor 3, IRF3)
B , PTSZM IR T RER RE ™, IR G
J&, TBKIF] KA WA B, i £ /b i TBK 1 fg
5395 TBK1 5 IRF3IAH AR AT, Horr, Lys692/47 i
H) AR B 1 Rl A0 TBK 1T SRR R & E &
WS T, 1M HDAC3 /15 Lys24 LA i1 25 LA 1 5
T TBKIBERRALIRE3MIRE 1, M4, TBKIE it
A LRtk HDAC3 Serd24 4 s A 3 3 25 2 Bk
B 1 . DNAF LR F2 1 3a(DNA methyltransfer-
ase 3a, Dnmt3a)th ] DL it 2 W i $5 4 R g 1 2¢
LT AL 9(histone deacetylase 9, HDAC9)I1 = 7K
ik, Bk TBKI K 2% 44k, MG 52 TBK 1
(PSP S TR IFN S 25 ™, [ 7 TBK14,
MyDS88 1 1] ££ Lys 13247 s & A= Z AL, HAR LMtk
KPR B A 3R -67K P T, AT AE 4 Bt
HDACHIHIFIUK, F2: 20460 B HDAC6 3k

A,
2.1.2 cGAS-STING#@ % B F 49 TBALIEAF 3
IR S IR IR & B (cyclic GMP-AMP synthase,
cGAS)Z 5T 1Y DNASZ A, Al 3d i iR 7 S
K H 5352 A DNA, AR A5 3 TR
(cyclic-GMP-AMP, cGAMP)™, 3% T4t 2 3 5
PR ¥ (stimulator of interferon genes, STING), 31
456 I BUE TANK - 256 105 1 (TANK -binding kinase,
TBK1)AIkB#HEF(IkB kinase, IKK), {2 fd T4 & 17
[Al ¥ 3(interferon regulatory factor 3, IRF3)F14% 3% [Al
T NF-«BRJHIE, &5 BN, cGAS
A {E Lys384. Lys394#1 Lys4 147 5 kA 2 1AL,
cGASI) B Av AT fit) FLBg s 1, #E— 2401 cGAS
FEA T I S B L ISE, IR R AR R 5 RN R
W, HT-DNARI S 13 cGAS R A2 AWk, 4
HUTE 4 R B8R HDAC3 T 5 cGAS R A M HAEH
U RIKHDAC3 5, cGAMP™ s /b1, 24 ke
DNAJF & W1 4169299 5 1(herpes simplex virus 1,
HSV-1)J5, LBk R KATSRER Z WL cGASTIN-
Uty JE 25 ¥ 38k (N-terminal unstructured domain, NUD),
BIK47. K56. K62H1K83, iy ik I 14 i 3 595
2 DNAZ S HIRET) , (EHERIRGUR T Sl S ; 2
— B[] qPCRIM T 45 SR 7R, KATS 3 B4 B A m] A
HR WU Ifnb 1. Cxell ORNII6I i S a3, 32
A1) B 28 S B A AR BT
2.1.3 RLRsi#l3& B F4) CBALIEHE  RLRsEFTH
LS S 2k . H AT, RSP RLRs 3
FAFE: RIG-1. BB 398 40 U AH G L A S(melanoma
differentiation associated factor 5, MDAS) Ml f£ 5 4
PR 225206 %8 85 [ 2(laboratory of genetics and physiol-
ogy 2, LGP2), M./ RIG-TFI MDAS "] i 71 4 i
JH E W RNA, 2 — Pl 5K pJa 3h 7 #
4K ¥ 1(interferon B promoter stimulator-1, IPS-1)]
CARDFESS IR FLAE H , 4 TBKURTIKK st P
FRAL P IRF3 A4 25 4 15 5 ¥ 7(interferon regula-
tory factor 7, IRF7). BRILLAAR, IPS-134 1] i FastH
KHET Ik & 1 (Fas-associated death domain protein,
FADD) M52 &A1 H.AF F 8 [ 1(receptor-interacting
protein 1, RIPT){CH 14 @& 42 305 NF-kB.  PL B2 Fh
T T S TR TP 3R a3 T,
RIG-1F 2@ i C-3ig 5 #4435, (carboxy-terminal do-
main, CTD)iH 7 RNATRTE, HEMEOEHUR 75 KRR F
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Mo RIG-1 CTDI]Z: LAk RERS 520 HoX i FERNA
UK EE . 24955 B RNASELERT , HDAC6 R i RIG-I
£ Lys909hL i K A2 25 ZIEAY , 1G58 G5 5 RNAT
BURCRE | T fii % HDACGY 3 5% RIG-DAH £ RN AL
S, TSR L6 DNAYH 35 I90R 3 e )N, H.
HDACEHEH @55/ BRXSTRN AT BRI G o FE UK
RIP1H C-3in &4 1 112D R LB 4 I BB T
#5435 (death domain, DD), ‘&b B A WG, o]
1§ RIP3 R A B IR AL Y. RIP 1A BREGTE I, AT RERRAL,
RIP3. [AIRY, 75 RIP1EEE S5 #3805 DD #e
RIS LBACAL &, T SIRTHIHIF MC2494 40 28
REAE RIP1H At 25 46 5 1) A7 UK A S RAL, 39
RIP1 1) Z Ak /K ) {H RIP1EE A ZBHL 55U 5
TR G5 I SLTA (1) SR IR A IWLARE
2.14 NLRsfz 5@ H T 49 LBEALIEAS  NLRs
FWE AR, C-uifl &> caspasedH 55 45 #4145,
B Pyrin&5 #4938, WAL S X IR 4 G 45 3, N-o
B R EE A, BRI NLRs L4 g
JEAi NF-xB. MAPK #JiE {5 51l 2% ) NOD 1M1 NOD2,
DA S v DA 3 TL-B/IL- 1855 58 4 [Kl T FE U NLRP1/
NALP1. NLRP3/NALP3/cryopyrinfINLRC4/Ipaft**!,
NLRP3{E N NLRP3 4 E/IMA I B EAZ O,
AT R AR IR G AN N R 4 S5 15 5 I B A, K
YLZE-RI E(Zika virus, ZIK V)P R/ TE % 2712 (en-
terovirus 71, EV71)!'V5 | NLRP3 58 iE /IMA 1977 A2 4
it o [, 7E B WE4H M - NLRP3 W /£ Pyrin4 445
(pyrin domain, PYD)[#JLys21. Lys22F1Lys244 £
A B, H SIRT2 R/ 5 NLRP3 ) 2% 44k,
M 20 NLRP3 5 445 CARD FE 1A S BE i bR 2R
I (apoptosis-associated speck-like protein containing a
CARD, ASC)Z I8 B AH FAE A, #F— P 5 IINLRP3 ¢
i /MR R AR O,
2.1.5 ALRsfz 5@ 3% B F 49 TEuibS4s  ALR
FER AR FLEN W) b 22500 K, AR N R TR R I 45
[ I B = [K T 2(absent in melanoma 2, AIM2).
IF116. PYHIN1. MNDA], ifi7E/N A 135002,
Horbr, AIM2WF T s )32, o C-i 2 HIN-20045 14
I, A B4 4 dsDNA, N-3i y PYDZE M, 5
ASCHEHE M PYDA W IBAH AR, T ASCHEEH M
CARDZE#JIH ] Spro caspase-1FJCARDZE #43AH H.
ER, TR 072 A1, #iii HDAC3(histone
deacetylases 3, HDAC3) A Ja/> AIM2 % E /MA J2 Ho

TNUFAR IR ZOREA BT FRIA B, MR GBI BT,
IFT16745 F Al 7E 40 B A% F iR A 2 25 R 40, 975 p300
KRAEMBEAER, (23 5 51 S8k, i — 52 40 i
B B AR A S ANGE )5 2 . 4053 STING
B DA IEN- B 2 A 104

B 1 UL ESRBIRIME S@ R AL, AR — SRR
(e, B, SELshyAE, ] F A Toll
18 % A ZE B FE (immune deficiency, IMD)IE % 5¢ ik
RIRGPE RN . (E IMDi S, Yopd o] fii i1 AE K
[Rl-F~ -BIE P 1 (transforming growth factor-beta ac-
tivated kinase 1, TAK1)7E Thr171. Serl 764 sl K4 2
A, BETTAIH] TAK LRI BERR 1L, 520 MAP3 U ¥
15 DA S Jim R R SR G2 I B2 HH 1 NF-kBAE 5 a1,
T ALY R ITh TAK LB A FRUE R R AR, (HIX —
LA i 2 FH A0 B RS G T 5 AR 1) 10107 By DL B
JERYL R 5 AT 5] DX — RN T B — P IR .
22 ZEtIE IR RERI RN

e F R GYm R fE , Btk 7 s
B8 TP 55 R IR S B Ah, 3 5 W 75 AH 5%
WAV IR, AR E S B e AE.
{E T 25 2 R ZH R = gt O I I RS i AT 2 2Tk
AR R, BRIk, 3 25 0 S AL I AR 3 AR S TE
FREERTE K. HRTHE LR 2 ] KA BB 1
()99 B A2 T B B AU R B

VB9 75 (influenza virus, 1V)EAG 73 B 1
BERNAMHEKI A, 7753 HA. BHIC 3FpEAY, A
BT Z . ABLEYH EF (influenza A virus, IAV)
SRR R R B, A B R A R 7 e R R
T 30 R AL AN H 8 A 2 IR B g B 1 9 7
HHMHEPBL. PB2. PA. If# % (hemagglutinin,
HA). &% B (neuraminidase, NA). #% & M
(nucleoprotein, NP). J&Jii & [ 1(matrix protein 1,
M1). &7 5K [ 2(matrix protein 2, M2). FE&5# 45
[ 1(nonstractural protein 1, NS1)F1H #% & [ (nuclear
export protein, NS2/NEP)Fr4H i, H A NSIAAETE
TR R A DO RO B (M NS 18R I A AE
Lys10847 mlUK 4 S WA B, [R]IF, 44 Y FT 44 A1 S
g KRN, NSUEE £ CBAL RS 1 R 7
() 52 AN R ) 0O, A8 25 1 NP &R H 7] 5 vRNA
S RNAR G B4 & T BUZ B AL 58 (ribonucleopro-
tein, RNP) & & K12 50k 7 5 RN AL e A 2
i), BB ER 1 AN BT A 08 22 A A% v U1, NP R
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A {E Lys77+ Lys113H1 Lys22947 i Z.BeAk, Herdr,
Lys22947 & 1) 2% 2 B AX. 58 56 52 10 955 B 450 T (1 BRI,
T Lys77 0 Lys 11347 558 £ 64k mT ™ 5 P06 5
RAWEEM, JE TR, NPE E I LR
A] 41 HE P GCNSFIPCAF#EAL, 1X— 8 [ 1 L.k
AR 25 RE A% 52 1A 93 £ 2R 4 G 76 1 R 2 4 o 11
PB1. PB2. PAZE /2 H AL B0 B RNA K GBI
H R, HDAC6H] 51AVFIPA S HAH BLAEH,
i PAER H7E Lys66417 mi K A2 LBtk sem i H
Fasetk, R, 0] HDAC6 AT {2 357 75 3 K i 4 5%
LNl

JH 98 95 55 1T LA43 oA B RJH 28 993 25 (hepatitis A vi-
rus, HAV). 289985 (hepatitis B virus, HBV). A
BT % % 7 (hepatitis C virus, HCV). | B &R &
(hepatitis D virus, HDV)F1 % 4 i % 97 85 (hepatitis B
virus, HEV) 5P Jodh | 2Bt i 22 1H) 2
HBV. HBVZH AR AEEDNAY #, 73 4107
TR (AT, ] gfith SPP 2L EE A REHE (R
P). HBc(ZE[K C_ LRI ). HBeAg(ZE R CHIA
A B2 A LR ). HBsAg(ZE A S_E IRt
JiE)FIHBx (B FIX S il R ), BN J5 &S]
IR FE IR, 4 2 AL B I TSAFINAMA
HBV & #1141 iU %% Hep G2.2.15F1 Hep AD38)5 , 4ty
PN 5 PR 2B A K S I PR AT B s ek T, T
i, 55775 B35 T HBsA g 7K RIS, T HBYV DNA
AT, R RFR RSO R. Ak, TERIA
HBV (1) T 40 i o SIRT 1 Rk KT, it ik
SIRT1 A i HBx & [k, AR, $fi] SIRT1A] 4
il 1k HBx (1) JFF 4H e Ry 3 BB AT 2 7). i AR 7
KL, HBxHE (A 7] H#% 5 CBP/p30045 &, /EHE - 5
CREBZS &3, st Jo SR F ARy i AR,

HBV A 15 3R DNA(covalently closed cir-
cular DNA, cccDNA)FI7 25 A% TR & 7 7 A 1l
RNA 4% P 5 SBEAR , 7T 1 4 J5 99 75 DNAAFEAE I
BAEANMIRZ A M), HBVHIE #1525 cccDNALE &
(1) H3/HAM S AR T2, 2 A B0 ) 771
VPAFRITSAXL G, 55 cceDNALE & HoR A AL
HAZCESE 0, [FIA HBV &2 il B g et 120 H 41 ity
M JCBP. p300. PCAF/GCN5. HDACI1FThSirtl #f
B 5B cccDNA 12,

HBc 2 4H B 2 A 5E [ B A A7, HBV
HBcHE H I Lys96 K AE R G, AR AR, H

TTURE B0 R B WL T2 B2 B, L 280k B TG v A
B 02200 3t — 3D M 3 Lys964y i i sl R ARA , 25
RN, £ OBACAT I HBV % 0 8 H HBe &£
ik, SEURFFH IR, BT 5 w2 1 B0R
PEUZ, th4h, HDAC LRI 2 0 2 76 /) B 4K
W& #1024 T3 & ainterferon o, IFN-o) 7] i i
FEARZH R I H3 . HA WAL /KA1 52 S £ 20 i 48
J93 7% (duck hepatitis B virus, DHBV)fJDNAZ5#) 5
Drgell,

bR T LA PRREIE SR 2 R RS, E NS g%
BF#39% B (human immunodeficiency virus, HIV)!'6,
Epstein-Barr)i% 2 (Epstein-Barr virus, EBV)!'"*), % &
TR R G LR B AIE IR 7 (severe acute respira-
tory syndrome coronavirus, SARS-CoV)!'"I5¢ th 14
HE R OB AEAE . BEE S BB R 5T A
WA, BIFFTN 2RI B HOFHIR 9 75 1) 2 Pl 25 28
] R AR Z ARSI, B 5 )8R RE % 500
BRI DL R R R A e . a0, fEX A
1% £ K99 5 (Bombyx mori nucleopolyhedrovirus,
BmNPV) 1, I 1% 2 K1 (late expression factor,
LEF)j& —RIR EmE B o, RN AR Gl A2, g
HAZRIA K 6(late expression factor 6, LEF6)[) Lys85
HILys94hy s A= CBRARAE G, ST 0061995 75 1 52
AT, BRI &, BN, S8k 2 i
A e A, B ANAZ KA D, (AR,
LEF3["%, R 52 [F]35 2 1 70-4(heat shock cognate
protein 70-4, HSC70-4)!" ¥ 8 K& E 2 Wb &1 , it

S B S A AT G 5

3 HDACSHIHIFIEImERT HaI A

5 2 B0 MR R e B R, AR
LA B A AR, W R 2 Y
I HE . HDACSHE Ay 2 8 5t LBt 1 — 28 5 2,
L3 S R E R K QR TTHDACS
IR 0 AT A 2 DR RE SRR AS o BRI, 7R 7
IRGE BN I TR #3697  , HDACSHIFISE 254
TR B R

H A, HDACs#II 2K 25 e SR R0 7 h &
LN T HUHIV. HIVIEEGE ] 5] et 32 A5 f i
TR 255 1E (acquired immune deficiency syndrome,
AIDS) R, X T AIDSHIVETT , H WL S mg 2 F)
FHVRE 58 B AR 00 2 7 10 2 FLTRRARY) , 45 5 Pl e o
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Jp3 BT V2 (antiretroviral therapy, ART), f# ELA (R
efit IR TR CD4™ TN # s = H B %R &
Guili IR AL, DUARNEYT ) H Y. HDACsHIHI7 ¢
TR G R F2 SR (suberoylanilide hydroxamic acid,
SAHA)Z H # T4 FDA#LAE FH TR 77 bk B8 1) 57
2492 —, SAHAT] DLTEARZMILELHIV-1H98 AR AU,
J S TIPS ILRE 4 B0 398 2 S35 257325 58 A 0 )
()RR 4 B G A S.CD4 T4, K IISAHA
AEFEAN G N T ANRAR A 1 LB K R, 643
HIV RNAFRIAIE % 9] R B SAHA T fig & AIDS &3
U BRIRTT I — N EZ) .
Z K HD ACS I FI 38 BELE A Z MBS AT 78 IR
(1 HIV-1 8¢, (HEA —E AR REIE,
BT LA 5 HAh 2P sl iR o Ay HDACsHI il 71
2 — ¥ valproic acid "] 7 2H 215 77 HH AR T HIV-1
TR BE, (FRE S HVE R B3 R A0 JE B L gg e 13, fk
AW EE 6(antiviral 6, AV6) A% IE 52 A HOE F AR
#2.CD4" THIHL A TBE HIVIR B, Ja 427Uk 5
valproic acidlkH A F A 52 24STNLSGAHI19STNLSG,
R IPIK — SRS TR T AR 1) HIV- 1993 55 1) B e ik
RS BT SHUREZYIECH 1, HDACsHIi 7]
5 ALY (B IS 7 O, s PR R
S )AL F A T DUA BRI BUR . XS SR,

HDACsHIfil] 71 5 oAt 254 (1 156 FH % ] e ] LS Bl
PURTEIRIT BRI .

JEE AR OO 7 A\ EL4H i/ 5% (human cytomegalo-
virus, HCMV) & —FiZ i 5%, e 2 5410, 3
e I 51 P ) A A R e, T L e S 1tk v
RAEIERE , 1 AR I PR — P 22 4 R Vs R PR Al
299 5 (oncolytic herpes simplex virus, oHSV)JT7Z,
B RAEIR ), A5 FLIm R R B & . i AN R
HDACsHIl 71 Ab FEFL AR MDA-MB-231. oHSVHi4E
IR FRATL)S , oHSVIK I A AN RIRE L (13 i 01
XN LI VR TT SR At T — Pl SRm o

&2, BRI A FTHDACsH #7528 254 = 22
B 0T ) IVE 2 J IR LA B AH 6 IR AE, T A B
BEYRYT J7 I N FHIE A IR 2 1) Bk 75 2 T R

4 RESRE

ARSCET MG LR EPAE, BT L
102 55 0 G 7 B2 (3 3) LA R
B A RIBE (3 4), XN ZIEALIE 1 S s
S 2 R 2 88 St I3 B L % S i %
Y 10 FLAR B (KRR A0 T 9707 10, th Ay 5 4
TR PR A 2B AR T — 5 B e
RIS, AR TG R 7 5 TR

R3 EERCEULIEIERITEEAIF M
Table 3 The effects of protein acetylation on host

TR LTI 72 il L LA JA) BLA RN
Pathways Acetyltransferases  Deacetylases Substrates  Sites Representative viruses
TLRs signaling ~ / HDAC3, HDAC9 TBKI Lys241, Lys692 VSVEIS eyl
pathway HS V842

/ HDAC6 MyD88 Lys132 HIVHH
cGAS-STING KAT5 HDAC3 cGAS Lys384, Lys394, Lys414, HSV-167
signaling path- Lys47, Lys56, Lys62,
way Lys83
RLRs signaling ~ / HDAC6 RIG-1 Lys909 VSV TAVIH
pathway

/ SIRT1/2 RIP1 Lysl15, Lys625, Lys627, ~ NDVI"J HSV-114)

Lys642, Lys648, Lys596,
Lys599

NLRs signaling ~ / SIRT2 NLRP3 Lys21, Lys22, Lys24 ZIKVY EV711%
pathway
ALRs signaling ~ / HDAC3 AIM2 / EBV!' HBV!#]
pathway

p300 / IF116 / KSHV!™, HSV-1H4,

EBV!I™
/2 RHE o

/: not determined.



1880 -k -
x4 EERCEULIEIERHEHRIF M
Table 4 The effects of protein acetylation on virus
i EF LRI R il 2 LA A A
Viruses Acetyltransferses Deacetylases Substrates Effects
1AV / / NSl Deacetylation attenuates replication and virulence of TAV
GCNS5, PCAF / NPU!7-118] Deacetylation affects the release of virions, and hyper-
acetylation reduces viral polymerase activity
/ HDAC6 PAI Deacetylation promotes protein degradation, transcription
and replication of viral genes
HBV CBP/p300 SIRT1 HBx!'#-124 Deacetylation enhances the expression of HBx protein
/ / HBc!'*! Deacetylation inhibits the expression of HBc, reduces the
level of viral assembly, and affects the pathogenicity of the
virus
CBP, p300, HDACI, hSirtl ~ H3/H4!"127 Acetylation increases the level of acetylated H4 bound to
PCAF/GCNS5S cccDNA and promotes viral replication
SARS-CoV PCAF, GCN5 / NP3 /
BmNPV / / LEF3!¢] Acetylation affects viral replication and proliferation
LEF6,
HSC70-47
[ RHTE o

/: not determined.

PRIk, X 2 BEA A 1 RN A FIALERIE 72 FRR N
ANA By PR E 5 T PR TR 2 e g £ 1t
AR PR 1, BT B F4E 7 7K B 7 i fE 3
PUR BRI RE P R A A 2% TR R R LA

[§t & HD A Cs 41 1] 771 588 24 W) £E 50 7596 97 71 1Y)

AN L, L A 24 W) sy 3k OB AT RE AR R OK
PURBRIRIT KR T T, ] A AR 25 B 5 1)
AR R, Hk— B IRRBEEIRIT IR & A 28
2R R AR I TE A
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