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Abstract: RNA interference (RNAI) is one of the important mechanisms to regulate gene expression in eukaryotes. One of
the original functions of RNA. is to facilitate the antiviral strategy of host. Early studies reveal that invertebrates can use
RNA. to resist viruses. However, if this mechanism exists in mammals is still controversial. The latest studies confirm that
mammals do have the RNAi-based immunity, and researchers believe that RNAi-based antiviral immunity is a brand-new
immunological mechanism that was neglected in the past. It is worthy to note that virus can also use RNAI to enhance its
infectivity and immune escape in host cells. This review introduces the research history of RNAi-based antiviral immunity in
animals and summarizes the main findings in this field. Last but not least, we indicate a series of unresolved questions about
RNAi-based antiviral immunity, and explore the relationship between RNAi-based antiviral immunity and other innate
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immunological pathways. The virus-mediated RNAIi pathway in animal is not only an interesting basic biology question, but
also has important guiding roles in the development of antiviral drugs.

Keywords: RNA interference, virus, immunity, gene expression regulation, small RNA, antiviral drug
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Fig. 1 Typical miRNA biogenesis and silencing pathway in animal cells.
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Fig. 2 Main process in RNA-based antiviral immunity induced in Drosophila melanogaster by infection of FHV.
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Table 1 Comparison of 3 types of RNAI pathways mediated by viruses

Classification Type 1 Type 2 Type 3
Function Enhance host immunity Enhance host immunity Facilitate virus survival
SRNA SiRNA miRNA miRNA

Source of SRNA Viral genomic RNA
Virus FHV, EV71, Zika virus

Reference [7-11, 22-23] [30]

Transcripts from host miRNA genes Transcripts from viral genome
Protein effector RdRP, HEN1, Logs-PD, Dicer, AGO2 Drosha, Logs-PB, Dicer, AGO1
HBV

Dicer, AGO1
EBV, JCV, BKV
[38-42]
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FeSe . TR . R BUR i 2 D,
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B F 3B ST R BUR LY, s B R
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ICHIZSIRAA A AT AR )2 [ BT 2 ff e, ax st
J& B AT g A AR IR R B 7 1
51 ¥HEENF RNAI BTz
HMPIRTEN T RNAI B G HA T Z AR
PR —AMESGT R, S2hr RS 2
BN T HEH A R A LRI 5 n] LAE 16 E 40 i
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DNA 75 8 Fl30 5% S0 B 02 75 23 51 & 18 3 40 i1
RNA 155 B L 8 7 20— 4 A FE A o4,
RS Lol UE DNA 5 8 AL S0 2 (1 4= e
B HERE WS K B M RNA 43T, B4 0] L
RNAI X} DNA ¥ 2 Rl % s AR v] pe e /5
Bl B 1) JE DR 2H R A S A A% 5 TR 4 2 1)

http://journals.im.ac.cn/cjbcn

A EEMBRY BRI 4R miRNA
Ji s B PRl A A B8 B0 B L PR AL Y i Rl RE I
AR 20 B FE A7 B3 2 (A1 RNAT 725015
MR, e YRR TR A EA,
RNAI £ 5 1 3= 22 8] (i 3] 8 5 2 R A B
[k ) 8

5.2 Z4 RNAI fifs =@ 5 H it &1 H 8

FUHM BT IER T —2805 £/ miRNA 43+
AERL LTS Toll #£5Z1AK (Toll-like receptors, TLRs)
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53 f"E siRNA 2EEFMIGEINEFAEE
B

SR b, RNAT AR AR BREE A0 N



RS /553 siRNA NS RNA TR 5HE 1245

Chen 27 S fE 135 T 2 L T FF miRNA, 7§
H miRNA — 838 i 4 28 . SM AR . RNA
SEA R AR R A A S PR O PR TR IR 8
M3 FIEFR mIRNA 7] LU 1o i 3506 R 5 0 i
VAR 2 TR DL, WAL T 1 3 0 4 15590
H— R Z B, EFF miRNA AT LLES 41 i
i, AT LIBS YR L3k, FEYIR) miRNA #] L
B T P10 W e A R 4 A 2K B
AR LN FR0, Flinrp B 24 (B4 4
¢ Lonicera japonica () miR2911 #f A] A4 A A&
Wt A MR AGFR R G0, 1M miR2911 JUJ vl L HE iy )
LA EERT MRNA BRI 2020 4F (9 BB
FE I miR2911 R4 i) 24 5 R %% 5 SARS-CoV-2
A2, bR e A AL AR AR r A
FRIEIR R G i RNA ALAT DUAE Ry s 21
PSR, T EAR B AT 0 5 09
X— RIS A IR 7R, X R 2 K TR
() SIRNA R 1T BE T LATE M () 9 Bl G i, 8 A 12
FA5 5 AT LB T sIRNA 1% 81 A4 Ui 88 B,
ISLI SR R GEMER) RNAT g%, AN
N, R AR A MR, TR AR
G I ]
5.4 piRNA SHifmEHl#l

PiIRNA 7ER BRI E miRNA, J5RIE
52, piRNA 5 miRNA £ 58 A [R5 R R,
B = HREHS S BA PIWIL 5800 & o
(AGO KR ) HMIEE A LIRS 2 |
XY RNA, HHTIAA, piRNA TE 34 1Y A4 58
AN LB R, I ELI S e im0
HOIETE & B pIRNA (19 D BEAS o B 10 1) 36 181 5
JREIATE) i g2 LAY pIRNA 7 L % 35 HG AR 95 25
(91 2017 4F Sun 250CTE v e B, AR 5540 I
i piRNA AT LS & A% EE (Avian leukosis
virus, ALV) ) RNA H4bLIIEHUIR A AR
2019 4 Yu Z VR 2 (Koala) KRR R T I
FLEh A0 F) ] piRNA A 53 5 S5 2 O BIL
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EASTE AR, KPR R pIRNA JEAERIE T
16 FARM LR ZH G PIWIL 5, T2k TS8R0
B A 28 AR, piRNA BB 2R HLEE(E A%
1F, BF5E piRNA 5 siRNA HisaEHLEI 1 68t 5
2 AEAR A M E MR, 24 piRNA Xf
T 390 2 S 2 DA A BRI P A SR A R Y
B HEAIL R 5 380 5 S 1 AR A T 3 DR AL A BIL R
EH A, H BB TP eI F ok IR
T i s ag, DR AT DAHEDY piRNA AT 582 X)L
WG SRR A RO BHATPURE S piRNA 1R
BAEAEP I T® pIRNA H R A AR 75 7 T4
b 22 LR AR W JE AT, S AR A piRNA T
S FE LB 1 T IR AT .
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