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AXFERFFIFATEERHESRARE S FHLH

IhOA B MF AR OMAES RRAR RER

(P R B O R S B 2 E 50T, 65T 100850)

FEZE  SARS R RE A IETEAERAAT TR HINT B3 80 7555 NS0T R WP IR Rt A S8 A dfa B A ™ B b, A28
T ZIRRIRGE R 5 18 EHURTERR S I 0 RS T RIS R, SARS JEIRIA RESE 1R 2 RNA i 75 RE 5 4 T SR 22 41 o,
T FRRIE UL TR FHIPURTGE 50, AN AS5aR % 7 A RAE 22 [ 8§ (papain-like protease, PLP)FI A A & X7z
ZALEEDUB)WG 1, M THEREERE P EZR W EOREZZEZN, NIMETIHEESHES. FE, PLP & AR
TG T PR ZE 2R IAA5 58 B v e R B T2 19 22 1 ERIS (AR MITA/STING) Ak, A 123G 3 I ot T4 28 % 19 2
fig, XL I T i B N 8 TR PR S 0 75 0T 4 A LB R SR S I M IR E R ENLRI R A E R L, AR R
TRREBURALIEE . Bl va DL BUR T 29D S E L0 v S

KR DR, AFEE AR, TIUE, MITAERIS, PUREERR GRS

FRAES Q5

I B A — PO (A0 M ZF A, AT 2
HOHEAT B 5 SRR G AN R R LR A 2
PR e RGE, e S5 1E L R g
BT ORE T5 (AL A 5 e 3 R AR S i I kA T 1
WLORE N SRR D2 IS ORI
A, BAE VBT R R I N E T 8, WA ek
TAT BN 2 A 9% Bl B 3 B8 (HIV) & B R0 5
(HBV) A B AT 28 9% # (HC V). B 18 $7 (Ebola) i 75
DA 51 NP T8 L (1) SARS e R I 75 A1 TF A 4 Bk
EERE RIS HINT 2 A T8 25 (influenza A virus)
TSR B A N AR

N K HE WP T8 955 5 5 1 E P U BE AR s 1)
KASEIL AR RS, — R aE A, 15
T RUB BRI e N, AT I 10 40 f A Ak T
PURERIRA. (H2, WSty — e i
J, B A AT DUR) P A 5 18R 056 A 1A B A o a3
EER, FHEL TN Re e kR sl PG 1 3 Sk
RN HIHUEL. BB o, AR A s B
(RSV)gmfith () NS2 £ F1AEMS 5 RIG- T N %f 1~229
PR FERAM B AER, BHIE RIG- T 5 MAVS [ 45
Hro AT PR 5@ K. A TR 25 Y
i NS1 & (i i 5 TRIM25 M B AEH, BH Ik
RIG- I iz %Ak, Ml RIG- 1 /v S5 5%
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FOL BATHRE A BRI R ), NP
PRI HE NL63 PLP i (M@ A TR Rk 55
P R & PR B T AR A ERIS (AR
MITA/STING) 24k, AFH RIS I RS TR
TWERTNAE, W] NL63 PLP 4K [ x5 141 it
I3 B RIR G SN (P T VR R ECLL, 9 N2
RIFEFEURNLEL . S Bivh LA BT 5 29t 54
BB SR B

1 MRS RARERNERSERETHE

AR 4 % [ ]V (innate immune response) A& 15 -
TEA IR IR OB B RO B AR 1 3 2 B 1
Uz —. iS40 rh B 2
A (PRR)(LIAE 70 40 i J5T 1) RIG - T FHAL T N A4 15
8 TLR3/7/9 4B PR AR T IR Js A 9% 701
155 (pathogen-associated molecular pattern, PAMP),
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292 3L F1(MAVS F1 TRIF/MyD88 25/, #0%
WO M 2 A K (IKKB-IKKa-IKKy Al
TBK1/IKKe), i A [ HLE B0 # % 55~ NF-«B
MUIRF3/7, 51 T BT FRFEP0N AR 1
FKik. IFN St D¥EE IPN (558 %, 74 Ly
AN IEN RIIE R (ISG) & ik, Jf 11 ISG 51§ 15

I3 25 A% 2 (DNA/RNA) J2& — Ff 5 2 [ J5LAH ¢
PR (PAMP), — B ANRE RN, HAZR
SEEE I AR A RGN Z AR (PRR). A5
XARBZ AR ISl = — S Toll ¥£3Z 14 (Toll-
like receptor, TLR), HH TLR3. TLR7. TLR8. TLR9
SRR R, T EEARIA T R N i 1) S5 Bl P A5
B ORRETRG TR T HZAERIG- T -like
receptor, RLR), 4G4RS I [ (RIG-1 ).
o IR AL S REY S(MDAS, (K IFIHI) A LGP2,
X7 AT 3 £ A ST I, R 4 ST P
B RNAP: 55 = 8 A% R 55 2R &5 M) A 2 44
(nucleotide-oligomerization domain(NOD)-like receptor,
NLR). T4k, KTH2EE2 UTi#iE PRR, B
TP FR TS LS B b = A g S AL )45 T
RERZ . AR, Wi STk
— RIS, SSRGS )
JOfF. BT EEROE PRR G, — g E A
S BUR T S SN, 5 — 7 THT PT RE A2 I3 B il 14
B%, BIME TN B S KR EAEET . E
PRI A3 B P00 5 AR e S N AH BAE S, A
FFAN[FPEBE AT REAE I AH [F] 1) PRR GK B ROR,
T AW Ay 5 AT ST (VR T iy KA

RIG- T M1 MDAS5 & £ 5 it K & 2 1% g 55
£E && ¥ 1§ (caspase recruitment domain, CARD) [V]
JiBE RNA g, 1 TH0E B B3l TR ¥ -1
(interferon-beta promoter stimulator-1, IPS-1, 8 5
MAVS/VISA/Cardif) fi¢ #% 1% 3% RIG- 1 1 MDA5
WA T BRI R, TM 45 R e A7 35 1)
IPS-1 HIANH 355 1 ZhAE, RIG- T Al MDAS i
1[4 CARD X 5 IPS-1 #HEAEH, Fase IR s
L) IPS-1 CARD —ZR4k, IXFMEALH IPS-1 5
K H ¥ 5 R U 2N 7 3 (tumor necrosis factor
receptor-associated factor 3, TRAF3)/EH, il ilifHfk
HL B3 Wi HEOE TBKI A2 11 IRF3/7 @S, Y
2R, IPS-1 TM S5 A4300) T- NF-kB (G2 A AT
BRI

NF-kB. IRF3 J& 0 R AR G 5 T % i Y

FhEE LSRN . NF-xB [5G4l P Apig i, —
FlUEZ R4, T2 TLR S2 AR MRS 5
FA 2 -1(IL-1) 98 SR SE R 1 (TNF) 55 ) 0 1kB
T (IkB kinase, IKK) & A4, #0051 IKK 26
PRI IR L NF-«B #1512 [1 (NF-«B inhibitoy proteins,
IkB), BRI IkB XA K48 IEH: 1 2 iz # ik
B 5] T 2 5 TR AR UEAT B A%, {73 NF-«B 3K
BAEMEAZN. H—MEAEgiigr, 182
NF-«B 17K 1 P100 A1 P105 38 i % FR 1k S 7K
iR e M B AT PRI NF-kB.  HIERIRE, 2
FALAE P100 [0 bR rp R 4% Z/EH 9. IRF3
AT 2L IKK S5 1) M Al ——TANK 456 3
filf 1(TANK binding kinase 1, TBKI1)F1 IkB J i &
4 e(IkB kinase &, IKKe)[WfEILAET, R —
FAIFE I NAZ AP. JEAGJS 1) 4#% IRF3 J¢ NF-«B
SR sing T BT sRmRe. dREm 1 8+
R TR NG G, WS JAK-STAT 18
¥, R IFN BT 3E R (an ISG15) Rk, 5l
RARGPE .

2 AEXERFEEXNBEERRERARE
TER

JEEARIPT SR 7 S N SIS T S e 1 — S E g
Ji. HET RN KRB O 218 5 Fh. 4k
2003 - HHILA SARS AR 85 5 S I T PRl
58 &R 75 NL63 M1 HKUL. NL63 Jat{R i 5
A& 2004 £F i ff % 2% Van der Hoek 55071 /G ik 18
[ — P BB IE 4% RNA Ji 8. NL63 b AR 5 &2
FrCELAE D), WAT R S AT AL, NL63
FEE PRI B AE LB SN CRE A2 J L) WP IR S Jk e v
(ISR 2 s, R N SIS I T J G 1 = 5
RIRIRL—.

T 0 BRI BE AR AR N 9 E, 8 S B — R
ey ZREACIIPURE ONE. iR S gt R 2 T
RE A 1 BHL L BHCAAE P00 N, 91 Gt s 25
S, JkAE U R RN RUSE. DLW ek
i 5 MHV-A59 R0t A TUR IS, 7R 2% fe %
gl FEAKE T RTHHEmr =4, RKET
MHV-A59 E45#4 8 1 nsp3 1A JAFF: 2 [ i (PLP)
A2 —(PLP2)HEfE 4545 IRF3 7)1, ZFR IRF3
Mz #Ak, BRIEHAZE N, il oo eeR
SR PE RN FRATTA W ST OE 52, SARS-CoV 1)
PLpro 4 [ /& —FP IFN #5517, @it 5 IRF3 A
HAEM, PBHIL IRF3 @Rt . — R R N,
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FH] TN F= 4, H X T NF-«B #0& 1 IFN KA
T IEIER, W H PLpro MIMEALTIEPEX T
HAFEPT IPN KU A E L FE 1. Frieman S500F] H —
FIOHr ) RN F5HUIRIE B AR (VRP 43 HT) KB, SARS
4% AC 7% 85 1 (N). ORF3b. ORF6. NSPI. NSP3
4k, NSP7 FI NSP15 th & —FPiiZU i IFN F5 505,
5 FiR 4 BORNE], Frieman 220045 1) 21 SARS 2 i
(1) PLpro AN 4] IRF3 [BE# 4k, 5 4] NF-xB
G5, (RRIFEARNE Plpro 5 IRF3 H#%
M EHAE . B4k, SARS PLpro 92 % k45 # 5k
(UBL)X T4l 2% R & 4 75 10, (H2 I A 84
JECUBT P S T . X HeAF T 45 SR S i B T etk
BRI AR e R LI 2 FEVERN S 28, X F
S NS el PR3 B 250093 PR G928 1 22 7 (1) — L

3 AEHATFIRFEE NL63 PLP EHEGA
TEENFEERARE RN

NKRERIR IR 2R, G5 e & HARr I
HEURMEAR. WNRGKE Lkt ARSI
995 7 NL63 Hl e IR 9% 7 229E f b3, HALAT
65% 13 F1 AR O 43 90 B A FH AN ) 52 A4
NALARHE, Bilhn, NL63 bR 5 A i i 5 ok &
AR 2(ACE2) B YL 41 L, 1) 229E NIPK: CD13
YE R B AR, 5 R JE, NL63 55 SARS =45 [A] #
5k, RS2 LU 58 A T SARSM, i
JE NL63 fit = SARS H1 (1) — Nl 1. ik, 5
ARIGEE NL63 LA FST SARS Jeb IR 25 (1) 5 B AR
B FATTAE A LR 5 NL63 AT 2 11 il
(PLP) AN HFFTN %, #RZR PLP &K (B 18 L P00
BERIR 9% SN 53 - LI (R R K.

NL63 MR #E & 27 553 MEZHR, FERA
5% 2/3 A PIANIT IR HE(ORFlay ORF1b), i
AR W5 2 5 400 2 5 & A ppla Al
pplab, FEK4L 375k 1/3 X g fith 4 Flr &5 1) 2 141(S.
E. M. N). la # [ ERAES5 M 1 nsp3 HAZALE
WS A IVRE 2 14 i (PLP) 45 #43%, PLP1 A1 PLP2, 11
D1 % S H ppla M pplab N 3 #f 23 (f U1F 0 T,
%4 PLP1 AE ) E4A7 £(CS) 1(nspl A nsp2 Z
[]) 1 PLP2 1F Fil T CS2 (nsp2 Fl nsp3 [i1]) Al CS3
(nsp3 Ml nspd )05, ZANE A&, FAIHF 9T KL,
PLP 5 [ et P08 25 G i 16— ol 25 R i 1 2302 %
¥ 1% (deubiquitinase, DUB)™, 5 SARS 5 IR i 3
PLpro HA7 [ FF 1) .

G T A e DO B A )

M, AR S ORI e AL ThRER T
i 5 RNA & ORI 28 . FRAT T IR 4L 70 R
PR, RRIEE NL63 PLP2 & M A & kA
filg K M5 M AN, 3B B AT DUB S5 PR, T 4 i
PLP2 (1) nsp3 &% [ 7 T b, AT/l gk
PLP1-TM. PLP2-TM L\ f PLP2-TM 58484k C1678A.
HI1836A. DI1849A SRk Hk. LW Thaew it
KB, PLP1-TM Al PLP2-TM #J E 45 1R # ) DUB
WM, 5 PLP2 ¥R AN, PLP2-TM 5848 1A AT
/D) DUB 3514, X PLPI {4159 DUB &,
VLI PLP 25 (11 DUB 75 HA T™M #fitk, H
JIE 3 A7 0T PLP £ D e I R ¥ A 2 R 2
(IFE R . 4, PLP2-TM *f H Al 2 % #F 4> T
(ISG15. SUMO)E B AW SAEH, 11 PLPI-TM 1%
HA7 2 SUMO i 1.

bR B NL63 PLP £ [ B 4518 E P01 R
LR R FANALOY IR 1P /A o Sy = K T =
AIPKs IFN/NF-kB/PRD (I - T ), %% 5 25 B4R 15 JE D5 4y
Al 5 PLP2-TM J¢ HL 58 76 f &[] 5% 4 293T 4i fiiw
(PRL Renilla %GR AR &5 FERIMN ), 24 h J5H
&R EEEG A, 1EH 18 h J5 WA 41 i SR,
T3 W R DRI 98Ol 2R Mg NG, Al PLP2-
TM X5 5 MR AE . 2 oR, PLP2-TM J@ i
1] NF-kB A1 IRF3 19 4% 3 i A 1 T 3 ik il
. 5 PLP2 AN[A], PLP2-TM [{5&75 A% — il
EE LA DB AIEIER, PR UE T TM ) 5 %
PE. OB TR PLP2-TM HI/E AT A, FATRIHME
5O P OCBE B o 0 WS B B, TR
PLP2-TM 5 L AL [l #E JL 4i . SE 50 45 R W,
PLP2-TM H {2 )18 2 rh {5 5 £ (1 4 F R 15 5 0
BT (RIG- 1)+ TANK 45438 1(TBK1) &% THL %
W T 3ARF3) GG M T k. X T
PLP2-TM M5 5 £ [ 30 T30 3208 2% 19 7 141
i, FRATTAE 5T /AN 1R S 98 L PTE B2 R IE 52,
PLP2-TM 5 RIG- I . TBK1. IRE3 M HAEH, H
PLP2-TM iffi il #17| RIG- [ - TBKI1. IRF3 [{]iZ %
AR TR RIE. X5 UATHREZRLL, W
MHV-A59 [f] PLP2 il IRF3 (192 %4k, CYLD #f
] RIG- [ - TBK1. IKKe 172 %1k, DUBA %[
TRAF3 [z ZAAEM, f LN Um 8 K 4R f i
SN AT L, A [ A R DL A (] sl
AHIFIR 77 242 RAR 5 O

I T KB T-HRZE RIEUA 7 ERIS(endoplasmic
reticulum (ER) IFN stimulator, %5 STING/MITA)
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SEALT P 5T W B B R AR . B N {5 5 I 4
B 5 ANEs 2, 7R A BRI e TBK1/IKK e i
FiLJG, ERIS &k AE—RAIBEE &M, Hlin—
T 2 FAb LR AL ; ERIS ML T™M &5 45
TR RE T P A R AR E A T
I, PLP2-TM &4t 5 ERIS AH B AEH 71 x5t
TIEFREEE? ROV RI, PLP2-TM 5
ERIS AH H.AEH, 1f HBH 1k ERIS 132 %46 & 1SG
B, X5 PLP2-TM [f4E )24 45 I (DUB) A &
FHFE. AR Z, PLP2-TM FHII- ERIS [t — %4k,
T RAL A ERIS WOS T H0E T B AT, XA R

J& PLP2-TM #l1%] ERIS 3535 T $0 22 38 4% 16— Fh 5
. BUEWFIT R NL63 PLP & (Al Fl 2 Thfig
wHOAM. —Jm, A S DUB WG, BHASE %
WL LRz 4, ATTHENE S ks
— 51, Wi PAAS ERIS SR L 20, 22U
TR IIAE. B4, PLP MIRERIE S EA

JRIBBEN A AR IRAR, PLP IEGE LA
DA AR BE 8 1 I RSSO0, [RI AT PLP
S S H BEAOG T AR RN, A U
BERIR I SN

CYLD / co0q, \
"“0. PLpz-T; %ﬂ \
S ffg;LPz-TM
CTBKIIKK

Fig. 1 HCoV-NL63 PLP2-TM blocks host antiviral innate immune responses
E 1 HCoV-NL63 PLP2-TM $1iR{57E £ A E R A e ik KM
NZGebIR 5 5 NL63 PLP2-TM — 5 [l ) 3 2532 FALMES PEH0H] RIG- 1 « TBK1. IRF3 28 A R ShAE, 59— 7 Wik 3 ERIS () 5

P, SRS EHUR R IR T SN

4 BHEE5RE

R R T RNA 8, Afmstt. b
T SARS I, HUE T ANl A 5 1
30 S PR 395 5 (4 HCoV-229E) AR . S A%
RAE SARS i St T BE MK, AVETRFRA el R 25

HAREM AL PG e R T kg
B, RAR LI S N — A KSR FE L
Hl LA SN S —TE R 2. A e
RES LRI R Sh UM R R AR B, AR A RESE 4
TERp e, ABEEIA IO HINREL T 2T
RPN v B)REAESFIANTRIBRUw 5, TR
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IR 1, ANRZFER oI RMB AN A R DO H AT A G — BN I S e 22 i 5 A s 2

WA BB 7, 51 RSN B = A R A I
N, A AR G R v A 1 RS 25 S e 4 P o 1D
Wi, B, IPS-1 BT 59 1 819
BNV, FE S SRR S T R 4 A
F s IPS-1 15 SO T2 A8 21 e R A i AN 1
AT I BT EMIIEE™. T IPS-1 XL EY)
BE, 75 L R A o B BB A T R AR A P N
AL BT O RO 18 AN KT BH - 5 5
AR G S = A — R Ry oy XL BT R
PR IR, SRR g i i B ARG 10
e N ST B A T b PR B i 2 1
YT 1 2O B R AR S8 S N AL R T 9
ARARN.

AR UL SRR P 2 NL63 PLP 25 A I W57
X%, KILPLP (] DUB 35 P AE HUW 2R 8R o g b
RAE T EEAER], PLP i daf P %6 o HAR R
Pz 2, SR RAR g Y. T H, T
AL T ¥ PLP, AEWS 5 A OG5 %5 & (1 (W
ERIS) K AEAEH, T mIA L Ak, FHIHE 511
f&5. B4R Frieman 2519\ 24 DUB ) RE 1R 7] BEAF
TEARR e, (HEAREHERR PLP A I DUB & 1
YERT 2, R BB ALER W H . X Tk
Jpi 25 1) DUB V5 155 428 R AR G928 e AL Al ) 1) 5%
RAMEMEZ AW, AL EME, wRpEmN
DUB i £ 7E Y 28 B3 55 R 4R S i S N TR #E4
FEAEM. B2 DUB WEPES, WiEE R ReRH
FRoy RO R N He—, B EES TR
T S U B B B O AR, BT
FIMRIE s 5l %510, @ NL63 PLP2-TM
L5 BRIS #H . 1E A BHAS L 23 4k, AT 4 i1 JL
PE. H T RGNS R B AE T R
(B3) AN IR AR G [ N, i [R) A R0 83 25 4
i NS1 A5 TRIM25 AHEAEH . =, i
AT PAgnhidyz 2R (E3) AL TG Bz R ARz
SN, B, R n] LU i R
H GBI G . I, Lei 22 % I SARS % i)
(1 12 FrEgs M B A, nsplS RS 58 44 IPS-1
A FHAMET. Bz, B DU 25N I
KA Z RN T ARBEXR B R A “FR 7,
PRI R R AE SRR AR B 55 1)) LR AR BE 2 Tt .
CARES gl 2 hRE SR (1, B A RN LIRS 3=
PO R RAR e SN R, PR RO S
PRI B ) A AT B 3R A KA 3% S N IR ML, 34

s BT S BT AN G 75 25 TR AT
Y2

2 % x M

[1] Ling Z H, Tran K C, Teng M N. Human respiratory syncytial virus
nonstructural protein NS2 antagonizes the activation of beta
interferon transcriptionby interacting with RIG-1. J Virol, 2009,
83(8): 3734-3742

[2] Gack M U, Albrecht R A, Urano T, et al. Influenza A virus NSI
targets the ubiquitin ligase TRIM25 to evade recognition by the
host viral RNA sensor RIG-I. Cell Host & Microbe, 2009, 5(5):
439-449

[3] Bowie A G, Unterholzner L. Viral evasion and subversion of pattern
recognition receptor signalling. Nature, 2008, 8(12): 911-922

[4] Kaiwai T, Takahashi K, Sato S, et al. IPS-1, an adaptor triggering
RIG-I-and Mda5-mediated type 1 interferon induction. Nat Immunol,
2005, 6(10): 981-988

[5S] Tang E D, Wang C Y. MAVS self-association mediates antiviral
innate immune signaling. J Virol, 2009, 83(8): 3420-3428

[6] SunSC, Ley S C. New insights into NF-kB regulation and function.
Trends in Immunology, 2008, 29(8): 469-478

[71 Van der Hoek L, Pyrc K, Jebbink M F, et al. Identification of a new
human coronavirus. Nature Medcine, 2004, 10(4): 368-373

[8] Randall R E, Goodbourn S. Interferons and viruses: an interplay
between induction, signalling, antiviral responses and virus
countermeasures. J Gen Virol, 2008, 89(Pt 1): 1-47

[9]1 Zheng D H, Chen G, Guo B C, et al. PLP2, a potent deubiquitinase
from murine hepatitis virus, strongly inhibits cellular type I
interferon production. Cell Research, 2008, 18(11): 1105-1113

[10] Devaraj S G, Wang N, Chen Z B, et al. Regulation of IRF-3-
dependent innate immunity by the papain-like protease domain of
the severe acute respiratory syndrome coronovirus. J Biol Chem,
2007, 282(44): 32208-32221

[11] Frieman M, Ratia K, Johnston R E, et al. Severe acute respiratory
syndrome coronavirus papain-like protease ubiquitin like domain
and catalytic domain regulate antagonism of IRF3 and NF-«xB
signaling. J Virol, 2009, 83(13): 6689-6705

[12] Dijkman R, Van der Hoek L. Human coronaviruses 229E and
NL63: close yet still so far. J Formos Med Assoc, 2009, 108 (4):
270-279

[13] Hofmann H, Pyrc K, Van der Hoek L, et a/. Human coronavirus
NL63 employs the severe acute respiratory syndrome coronavirus
receptor for cellular entry. Proc Natl Acad Sci USA, 2005, 102(22):
7988-7993

[14] Pyrc K, Berkhout B, Van der Hoek L. The novel human coronaviruses
NL63 and HKUI. J Virol, 2007, 81(7): 3051-3057

[15] Chen Z B, Wang Y H, Baker S C, et al. Proteolytic processing and
deubiquitinating activity of papain-like protease of human
coronovirus NL63. J Virol, 2007, 81(11): 6007-6018

[16] Barretto N, Jukneliene D, Ratia K, et al. The papain-like protease of

severe acute respiratory syndrome coronovirus has deubiquitinating



2244 SMFEEMYIRER

Prog. Biochem. Biophys. 2010; 37 (3)

activity. J Virol, 2005, 79(24): 15189-15198

[17] Friedman C S, O’ Donnell M A, Legarda-Addison D, et al. The
tumour suppressor CYLD is a negative regulator of RIG-I-mediated
antiviral response. EMBO, 2008, 9(9): 930-936

[18] Kayagaki N, Phung Q, Chan S, et al. DUBA: a deubiquitinase that
regulates type I interferon production. Science, 2007, 318 (5856):
1628-1632

[19] Sun W X, Li Y, Chen L, et al. ERIS, an endoplasmic reticulum IFN
stimulator, activates innate immune signaling through dimerization.

Proc Natl Acad Sci USA, 2009, 106(21): 8653-8658

virus-sensing receptors to IRF3 transcription factor activation.
Immunity, 2008, 29(4): 538-550

[21] Ishikawa H, Barber G N. STING is an endoplasmic reticulum
adaptor that facilitates innate immune signalling. Nature, 2008,
455(7213): 674-678

[22] Lei Y, Moore C B, Liesman R M, et al. MAVS-mediated apoptosis
and its inhibition by viral proteins. PLoS One, 2009, 4(5): €5466

[23] Isaacson M K, Ploegh H L. Ubiquitination, ubiquitin-like modifiers,
and deubiquitination in viral infection. Cell Host & Microb, 2009,
5(6): 559-570

[20] Zhong B, Yang Y, Li S, et al. The adaptor protein MITA links

Regulation of Antiviral Innate Immune Responses by Human Coronavirus

SUN Li, LIU Dian-Bo, YANG Yu-Dong, XING Ya-Ling, CHEN Xiao-Juan, CHEN Zhong-Bin™
(Beijing Institute of Radiation Medicine, Beijing 100850, China)

Abstract Emerging and re-emerging human viral pathogens, such as severe acute respiratory syndrome (SARS),
which emerged in 2003, and the recently emerged swine-origin HINI1 influenza virus, which causes global
pandemics, have had a worldwide impact and therefore represent a serious threat to human health. Viruses as the
obligate parasites strictly depend on host cells for replication and, throughout co-evolution with hosts, viruses have
developed strategies to evade and subvert the host antiviral innate immune response. A wide variety of RNA
viruses have been reported to encode proteins that inhibit host innate immune responses. Papain-like protease
(PLP) of human coronavirus is a novel viral-encoded deubiquitinase and is an IFN antagonist for inhibition of host
antiviral innate immune response through disruption of ERIS (also called MITA/STING)-mediated signaling. The
novel mechanisms by which human coronavirus inhibits host IFN response and new findings that papain-like
protease (PLP) of coronavirus is an IFN antagonist which targets specific components of the IFN induction

pathway were introduced.
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