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Research progress on viral evasion mechanisms of host immune responses

SONG Jie, HU Ya-Jie, LIU Long-Ding*
(Institute of Medical Biology, Chinese Academy of Medicine Science and Peking Union Medical College, Yunnan Key

Laboratory of Vaccine Research & Development on Severe Infections Disease, Kunming 650118, China)

Abstract: Innate immune response is the first line of host to defend against virus infection, and it is also the basis
for the activation of adaptive immunity. Both innate immunity and adaptive immunity play important roles in the
host immune response to clear viruses, thus it becomes a focus of immunology research. During innate immunity,
the virus infects host cells mainly through pattern recognition receptor, and subsequently the host produces
interferons and a series of cytokines to resist virus invasion or clear viruses. While in adaptive immune response,
host cells specifically recognize the invasion viruses by T lymphocyte and B lymphocyte, and then the viruses are
cleared. At the same time, in order to survive, the viruses have evolved multiple antiviral abilities to escape the host
immune responses. This article mainly aims to illustrate a series of mechanisms by which the viruses escape from
host immune response.
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1 FREFRIE %R RGN
TR R e RIE R RS, &R
TN R G, TR R R R A I e ik i
] g LR DU AR ML AR R (i 2). 5
—, W E SR E AR E s A SR
LR BES BRI & B 1E T R AR T LS
XEE G S RIEMEH . Wang 25 PV LB, i
# 71 A (Enterovirus 71, EV71) ] 2A AR T4k
PR PR TFE 5 E A (mitochondrial antiviral signaling
protein, MAVS), iz 2R b D) EI TR L R
B A0 TR F-$ % (interferon I, IFN-I) P2/E ; B4
WA I, W2 BRI 5 & (nairoviruses) FEl K 28 9
B )& (arte-riviruses) 32 7] 4 i — Fh 60, 75 A7 G 5 iR
SERIEH EE AR, ] AR
il #% 5l ¥ kappa B (nuclear factor kappa B, NF-kB),
T %38 % 52 B PHAS ¥ 5 van Gent 25 P 18 52
7~, EB %% (Epstein-Barr virus) 4 fid 1§ 14 4% 82 41
VIl BGLF5 1] LARH i1 3 40 ) Toll 5244 2 (Toll
like receptor 2, TLR2) Al fl5 5P it 233 73 1 CD1d 1)
ik, M L0 IFN-T 98£Ik, 55—, HEA
5 B 2540 R B AR S A B 5 B AR S
I b R T B I o AT T A AT BT

(ovarian tumor, OUT)

BH 75 3 £ 28 [ 5t R $5 /E F . Lei 2 B 58 % 0,

EV71-3C & H 5 4k W R i 5 £ A I (retinoic acid-
inducible gene-I, RIG-I) #H EL{EH], M CiEHZE
WSk or+ MAVS, &40 7 FiFE 55Tk
AT 3 (interferon regulatory factor 3, IRF3) ]
0% K IEN-I ) 5 Ding 28 "V BFFTIESE, AR R
Jpi £ (hepatitisc virus, HCV) ] JE 454 85 [ 4B (non-
structural 4B, NS4B) BH Wi 1 Tt 2 3 X ) 3 K] 7
(stimulator of interferon genes, STING) 5 TANK 454
P 1 (TANK- binding kinase 1, TBK1) #JAH HAEH,
MNTIAE B S ik 115 £ 1) Je R G N ; Keating
a5 VR T R B ¢frﬁ%ﬁ%ﬂﬁﬁfiﬁ4ﬁ§5, i
AS2R HH, @S G EARN R 1 RS
i 2 (interleukin-1 receptor-associated kinase 2,
IRAK?2) 1fi #1 ] TLRs 5 5 7 NF-xB i i [ 3807,

T 49046 8 JRE Rl 1~ 1) 72 £E ; Cardenas 2§ P Bf 57 2 0,

PR {47 9% 75 (Ebola virus) [f] VP35 & 7] 45 & T4
= B3 3 B K 7 1 (IFN-B promoter stimulator-1,

IPS-1) 1fi # il & ¥ IRF3 W30S, & 45200 IFN (1)
A B =, W E S S ¥ micro-RNAs /EH T
T 40 P () 28 mRNA( P K BP0 5 1915 5l
B FA SR FE ). Lei 25 " WEACIER, RFA
JR3 995 7% (Kaposi's sarcoma-associated herpesvirus, KSHV)
Z B 1Y) miR-K 1 #8 m) 15 32 40 1A% B «B 16l
[XlF o (nuclear factor of kappa light polypeptide gene
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i B & 2 microRNAE FI -1 32 40 g iy S 2
mRNA(EZ R FUR R 538 B 7 A R A
J
\
T B R o B T P R e microRNA S IA 7S R,
ART 7R A T 2 40 o P S S mRNA G K BP0 (K15 5
iRk EARRHIZR)
o

B2 mERERERIRAEMLE

enhancer in B-cells inhibitor, alpha, IxBo), 4k i i
NF-«B, MIMfE KSHV e 7E1E - 401 P 15 LA il
Huang 28 " 4 7% % B, A 25 B 41 i 9% 5% (human
cytomegalovirus, HCMV) % % #) miR-UL112-1 #]
B 1) 00 ) FE 3 40 P Y MHC-I AH 5¢ 8% B (the major
histocompatibility complex class I-related chain B,
MICB), Z 51 R4 fiids. 0, HEEK
G J5 I 20 B R 28 microRNA 314 3 1) 2
A2, SRR 318 40 A L mRNA (E
PO 1045 5 E B EASCHSER ). Ho 2 M 5t
WiE, i8R #5 S miR-146a £ik B, H i
i I A ) 4 T IRAK I 988 58 58 PR A DG R 7 6
(TNF receptor-associated factor 6, TRAF6) 1y I il] IFN
(A2, T o A 1 T T8 9 B & R s BE AR A
Xu % VR FUIESE, EVT71 G2 miR-526a Fifi,
2 71 A1 A [ A4 88 4170 1) 3 [A] (cylindroma-tosis tumor-
suppressor gene, CYLD) 1A [, &% RIG-I
T B A8 AF TEN-T 208 N, (04595 25 159 DA i A
oI5 [V o

H AT, XFF microRNAs (70N T 9 5 K&
P B IR ML 1) — N AR, microRNAs [FRIEVE
92 B 3 AR B IR B R A4S 5 R B — b L
KB, 25 7 e RGN AT . F228 microRNA

(1) 22 15 Be 4% 76 40 M 52 21 ol 42 W R 4 Jim T s R AR AR
1k, BT Toll #£524& (Toll Like receptors, TLRs)
()2 15 DT AE S 06 o B 4% 1) A B 38 I8 2 (1) 918 L R
SR, 5 — 1Y microRNAs {315 M52 3] 7 A %
9% 2RI FE R T I AR YT, kT e T i gk
BRI R IE KA, % B ROB I R AT RE 4l 4% . 18
EANMAE G S microRNAs X Hidp 2 B4 [FI I, 9
B H 51 F A A AT LAY Y microRNAs B # 4%
15 7 40l microRNAs R IA 3, B 4 5l [A] 42 41
IRZ 18 F PEACEE R RIE,  SEHL R ML G
SR H E

2 HmERERARMRERN

Jod B R0 0 R S OB E R A Z T, B
T3 15 W3R U 55 4 AU B R IR PUR B S T K,
XA T 29 R B IFN & SRR (i 1),
TN R ME )5 B Je 2 UiR 7 %2 4k (pattern reco-
gnition receptors, PRRs) IR IR B AR, F-dEdr 71t
IS SHELE E, 0T ¥ % K+ IRF3 #1 IRF7,
b5 IRF3 F1 IRF7 %A =A% N, {244 IEN-T ()5 s
IFN-T [ifi J5 30 1 i JAK-STAT {5 Sk, 74+
1t Z AH 5% L [A (interferon stimulated genes, ISGs) ]
Lk, ERART— A FEH IR B, 3] 6T BUR
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BRI TE G SN, AR T B W] BEAEAE N RS
T T AR B I e s e 10,

IFN fE 918 N B ZEBHURE ST, EAMMAT
REDUREER, RIZER 5K G4 5 S B P 4 TFNo/B,
B 5 L5573 s i 7 AR 37 20030 40 B AS 52 95 B 2
PR B8, T Hab vl 3 B R, BIE
HE G 0 B B0 i ) A, NIK 4 o JEk e (g 4
ML, X T/B 40 E0E, AT I s AL Y
PENIERE ST Rk, TEN (1) 7= A2 52 BH ] B 4% 5 ) 3
WS EN MR U HATAILE, HR¥E PRRs 77
FEMTE AT G ooy R = 26 U i Al 4 TLR2,
TLR4. H & ¥ /& (mannose receptor, MR). J&i#
R 4K (scavenger receptor, SR) &5 ; 4 bRy, WnH
75 M &t 42 & (mannose-binding lectiny MBL). C Jx
5 [ (C-reactive protein, CRP) %5 ; ffi)iiZl, 41 TLR3.
TLR7/8 .NOD #£%Z {4 (NOD-like receptors, NLRs) £,
Forp 5 IFN P24 #0501 PRRs £ 224 TLRs, 4 H
1% % 5 3 B B %2 K (RIG-like receptors, RLRs) A&
NLRs, EATHT T 015 58 5 3 7] 5 K R i IFN
A 1 Lei 55 P B SR ML, EVTL I 3C AR
BRI P) %] IFNP 1) TIR 4584 58574 58 1 (TIR-domain-
containing adaptor inducing interferon B, TRIF), M
i #0 ] 7 TLR3 55 ) [ A e ) S, BRHREL 1
IEN-T P42, 1y HE T Y] #) IRF7 AT 41 1] IRF7 )
ThRg, wZAE EVT1 A LAk IFN-1 A5 1 P 25
FaJE N Ma &5 PR FEAESE, Atk RaZ i & 1
(herpes simplex virus-1, HSV-1) [1] r34.5 &5 [ v il i
FHE AR T H 455 TBK M| Hoyae, M
HSV-1 B hn 5 T & K ANRZHE RGBT+
WF 78 A BA B2t AE W 0 R R B, KR T 5
(vesicular stomatitis virus, VSV) 8 4% 5 W 41 g /5,
A5 T 41 e o miR-146a ik ], HFRE R AR
& 1 1 RIG-I/NF-«B {6 1 38 1, Bl miR-146a il
id RIG-1/NF-«B & #6i 4 8 2% 47 [7] 98 4% IFN-1 [ 7=
A, TR B R B, A VSV ki TE 31
P SN o

ISGs #& IFN-T 74 J5 1 Fl T T i JAK-STAT {5
SIBR T R AR, R TR BRI R 9 A A R
BABEPUREIEM, SRR mRNA, #f
R E PG HR AR SRS, &
IR B W R, BRI B B i, B,
JAK-STAT 15 ‘5 18 i 2% 1 n] B 42 5% W 83 45 1 44
PRI B Liu 55 PR FCR B, BVT1 RGeS L5,

AN JAKL, FEAK p-JAKIT F1 p-TYK2, 3 #0141
p-STAT1/2, ##HES IFN-1 4 5 JAK-STAT 155
W, HPREAS 7 IFN-1 DJREM K1 (E15 EVTI 15
ATETE 340 P9 5 #1358 - Okumura %5 V1 70 & 3,
5 18 437 % % (Ebola virus, EBOV) & |- i 48 ity K -+
& 5 #H X F 1 (suppressor of cytokine signaling 1,
SOCS1) 1fij FHL A5 JAK-STAT 15 5@ %, [y SOCSI
B4 A BRIR AL 10 JAK, S8 JAK (13005 52 31
0. tbAh, Pauli &5 P W FEAESE, HRL O O
(influenza A virus) ] 1#d 755 SOCS3 KA ]
IFN-I N K .

PB4, DCs 5 AR ] A7 G 5 R i 1 4 928 S
T SRR, EAEHLAA A f o B B AT
YA, ATA RO T kAN AN B bk A0
A, DT A [ A7 A 3 o 2 1 S AT B A S e K
AR E DC BABORT R EE ), Bt DC REA 2L
BOSHIE R T 40, AT Rz, P, JR4ER sk
FEZ O, Fk, —H DC et 252 2|
BELAS, | 4= B BRI J 03 I P e B 11 et 3 27
Guo % "I Wf 50 K BL, DC R 74 40 i 76 i N % S 571
GM-CSF. IL-4 J TNF-o % )5 G¢ D] DC 5344,
{BAE DC A #4856 e 4% HIV-1 i Bh 25 5 Nef Ff
N B3R S35E, DC A4l A gErR DC 434k,
Yo W] HIV-1 f B 2 3 Nef BT 7 DC Fi 4440 g 17 B%
#.DC 1504k, Tu 2§ PIHE KW, HCV KR 0 &
4 (core protein) F1 NS3 £& [ 34) GE & 111 A\ &1 & ifn B
ZHT A4 _E CD1a. CD1b 1 DC-SIGN 43 T[] %
ik, XS FAE N AN E MLERAL FT R4 e 1a) DC K E
AR EEAER, RIFH M DC Byl 2. 1k
4k, Cohen % B% J& 3\ 2 G e ik 5995 7 -1 (human
immunodeficiency virus-1, HIV-1) §£ %% T~ i§ DC %
T 3= 2 40 UM 25 M BT A T (major histocompatibility
antigen I, MHC 1), AIMFEAS DC X #5470 5 1) 2%
& /7. Fairman A1 Angel”™" ¥t — G 7EiF 2, HIV-1
YL n] DL 58 DC 21 4> F DC-SIGN (DC-specific
inter-cellular adhesion molecule-3-grabbing non-
integrin, DC-SIGN) [FJ3R1A, M| DC I 51 &
T2k CC Faf A 132 #& 7 (chemokine CC motif
receptor 7, CCR7) Al Jil &£ i 40 T MHC-II ) K14,
ERWTTCAIR U, WG T DC HY L B
AR INRER) R, BHAS T DC A3 15 2 B 1
PERLE, ALASE BT DL Dy b 208 3 1 3 PR v 2 4
FEIr, XA RS BRI S R G — D E
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KB A R F D RER A 5 5=, JREEx
B 4R B 53 A 50 DA 2% 48 i 28 1 v A
A Rk I% o

BB B s, — MR AR S B
FIBUE A TR (REERE . SR E L),
I BE T 1% PR I SN, 3 B AR AR G e A
PR Z R, T 42 25 40 M S0 % 1 bk C0 4
M, ZEBURRIE, AN EER A, R
P RE S B N o o BRI S 15 R LA A0
B R 1 1 (¥ CD4'T 40 Jfa #1 CD8'T 2 g, 4 #E 1)
CDA4'T 41 /£ 4% 5% APCs 536 ) MHCII i85 ff) %
Brfa, FEAS[EI M R 1 PR 1 Bl T 2 2 A AN R
FRAAHBITE T 400, EnYE T 40 a7 40 i
BRIF H B T Sk oAt i S e i i, el fEH
T B 20 i {75 B 4 M 7 ALK 40 . CD8'T 4t ,
SRR A 4l P EE 1 T 40 P (cytotoxic T lymphocyte,
CTL), ‘B n] B4 5 h B e it S0 20 ks e 1t b 55
ARG, R NUE N TE BRI AR A B 77 N
— W, Robert A FEUESE, A BT %99 5 (hepatitis
C virus, HCV) 7£ 4 4 (¥ 75 B 5 CD8'T 4if i £ ¥
HCV AN A 8 R AL o8 05 18 s B3 DI 2%, HCV
Y SR & 5 6~8 F A AT R ] CD8'T 41 ji,
A X HCV B %7 5 B, CTL i H D,
FHANBEA RHIH B R g A, Sy HAE R =
HGIERFI &M P BEWREH, HCV BYLik
E 200 i P 30 i o b £ 00 i P 3R SR A LA F) B
e R, fEMgMEERG R, A8 I HCV Rf 5 M 1 40
MR AR SS , vl Remt 2 FoNEAL ) CTL 3 &R T
#EsRpTEL . Zajac & P BT IL, 18V 4N
P Bk 2% D\ i 5 4 9% 7% (chronic lymphocytic chorio-
meningitis virus, LCMV) J& 4 /N [{ #5 #d of, CDS'T
YHRR AT R T AL T, (H DA R R P H PR
BIRE, XS RN 1 BRI G I B ) — T
FHLH Xu 2 BB F0AE SE, % G 8 BRI 0 B
(simian immunodeficiency virus, SIV) & %t 41 iy )5,
Al 5 5 Nef /1 S U FE T2 f& CDI9SL 1 R IA M
Wi CTL .

T4 B 22 K] 2 5 1) 0 AN T % A2 A8 7 DL Je RNA
I3 B 2 [B) () B G OT DA P AT ) Bk, b aErE 32 e

AL, X2 3 BUR TR N R R G 1AL
f—A R B, B 41 e S SRR e r 3 5
YU, FEPUSERI N AN KA, SRR
H, Be SETURSS & W Rk E B B HUE, Kl
L= A AR BE e L TR A B, X Rt Bk
S 41 B 75 4 [ M (antibody-dependent cell cyto-
toxicity, ADCC) 173 /& e U $E 40 i . B d 76
16 EARNE S ST, SR RREDUER
RLFF8EA8 e, S 5 S AR AR BT I B 3% A PuaA g
AAE A B, Chung %5 P i 78 & B, HIV & )5,
H T H A AE = 30 1) B PR R AL I R IR,
15 ADCC JE kiR A HIV, &5 HIV 7275 3
PR NAT AR o
4 RE

WEAE A — R TS AR R 45 4
i, ERRE T E EHRNER RE, RS
FERMFELE R R tl, e AR
JRL N R ) A A7, i B b Z S RE A R “ Bl ”
HAETE 40 AT S AL R, B0 7 e % 1k ik
T E A M BN I P AR e R . BT, 7R
JUF K 43 1) RNA i 25 2 R 30 A % 8 i ML )
i B 8 1 AL ) AR S R E AR
i, AFEEBRRRA, X H A NS,
X G PR 1 BDR IT S RO VI o A T
o7 5 B 2 W8 SR AL (R BF 5
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