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MicroRNA #E 6]/ &= #5758 microRNA 15 =0
7533 fm = B9 HI4E R

EaRR D AR MY B AV AL

O WL TR 2 A A BEA 220, BUMI 310018; 2 T H 527 e ZE Al 2 273, i 310058)

HZE  MicroRNA LT ¥l (target mimic, TM)il i e 4+ 1 45 & miRNA, MITTIL miRNA X EEFF mRNA FiE4%. FRAT8TH
TAER: LLERAEH % 5 (Cucumber mosaic virus, CMV)/ERZARIERE YA A FIE TM /7516 B3] 7 miRNA B3 14 58
Rk, MMM T miRNA Xf3EERE (iH4%. {H2, miRNA 5 CMV #A1 TM FEFI 8-S 78— SR E ik 7R mm
8. BT T miRNA $E [R5 2 4% 47 19 T™M 5 5006 35 4000 /E I A ZE SR . . dad RNA B4 BT CMV #5785 A [3]
miRNA TM /7755 AR BRI, 3 — 0 B miRNA 8 955 25455 15 (1) TM J2 Z00 2 I /E s b, FIH GFP 1E AR
MR, WG R . EERENELL M RNA EIEE 234 T™M F 305 B R B AR B c. DL GFP fE IR G LR, F)
FH 5% 6 S A0 WL 5 R 4 928 T J5 4 3 T AL AULRE P 510 F GFP B BRI RZ A : d. FIH CMV R 210 R U E I R 4850 BT miRNA £
LB 7 510697 25 5155 RNA A RIS . 45 RRH], 2Ry IR 1 miRNA $E R CMV ZEF A4 1 miRNA TM 741, 7F
ARIFEEE A0 TR E AR, miRNA 53 TM 75 1456 GFP & E B A AR R & . HEY) AR I miRNA @i
55 75 2L R AH 57 1) miRNA BB P 5456, a1 08 25 8 1 0 3 DL RO 25 1 85 RNA BI6 AT FEAIR T 22 AR
BUKT. TR SO ST 45 A W] R L — Fh o 2 T 72

KR FUNIEMHEE, microRNA, HEFHIRIN, HUmd

FRSES  Q90, Q93

EEZEEYYF, microRNA 18— E 9w 1Y
RNA, FERBEHEYKAEKKE . RO A HEEE
VIR eI T T A B LR A AU, miRNA @ T
P A B4R 77 513 RNA LR S B A 1k
(RISC)7E miRNA 45 10~ 11 740 37 A7 B ) | 40 bR
mRNA B, 5 & # ] #£ b5 RNA #) 8 & .
Franco-Zorrilla 55 " 7E #il Fd 5% W & B — FF 1 #2
miRNA Jj B¢ i T AL #] ——miRNA 4 b5 B 1L 4
(target mimics, TM). A7 & 340 B 5% 40 Jf0 A4 1 i
i —A~9E g i & 1 2 (K] 1PS1 (induced by phosphate
starvation 1), IPS] R&f¥ 5 miR399 i@ it 7 41 H 4
177 A PSS &, (H7E miRNA 1B A7 55 B
ANTEA B ANPDIR G54, 15 miR399 T vk Ul
IPSI RNA, M0 T miR399 % H 2 F% mRNA
PHO2 WIi#E. EZKBIRSEA L, A ATds 7
T Ui 4% miRNA T g B9 A G H R, RPELH00 4 /5 %)
(TM)HCARE, LA, O SCHRHRE R H e 1E
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M55 55 2 G 1Y 35 S JH B T 7EAE WAk P IK Bl Rk
miRNA B fL#8 5 &) RNA, M0 T 38 40 B
miRNA THAEEC. i, FETAEYRERE NRIE
R, 38 AL I 5§ B (Cucumber mosaic virus,
CMV). % Jifg %499 B (Tobacco rattle virus, TRV)#I
% X 5 2 (Potato virus X, PVX) & 4 5l T Hh 25
9 miRNA TM 7 91 1 R I8 #idk, A 2+ 3t
miRNA T fgi,

CMV & —Fh EH L UF I RNA i85, H I
DA 3 25 0F SCRRBE ) RNA 4L, IRIE 0 T FiE
KNI RNAL. RNA2 fil RNA3. RNA1 Al
RNA2 73 54t 1a 1 2a(RARP)E H, 71579 & 1)
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Sl LLIE LR 2] RNA(GRNA) AR A K 6 X
gRNA, HE17 LU & B 57 3 gRNA 1E91EAR, @
TEA G FR A A BOR R IE L gRNA LA S T 5 [F]
2 RNAML dge el WL, 67 30 gRNA FE AR FRp 2
SHSFE ARV E A . RNA2 i@ T
BB R RNA U BRI T 2b A .
RNA3 A 2 MR EAE(ORF), 43708 3a(#3)
FH, MP)MAM5E&E A (CP). CPERAMKREET
WK AL i 5 207 AE0, T CMV FE R 4] RNA3
S FCEBE K ZH RNA4 fE YR N B & B RIS
AKF, BT BAERATT AT B8 I S0iE CMV 85 E AR R
LS-CMV, #£H: CP Al 3'UTR Z [AJ4f A\ miRNA #
PELF ], B CMV AE N miRNA BLALLHE 7 51 %
IREAR AT AT PRI O a8 I AR A Ak A I R R
miRNA V& PERIIR, FRATR I CMV 1E BTl i (1)
ZHMEPANFETF . AL, Fn. FEEEE) R
RIUNAE B miRNA JUERRCR . (H2&, TA K
I miRNA ¥ )55 #4517 1 miRNA TM J7 Z11 40|
AR R, A, A SCREER 5 FAEYE.
4 H A= ) 2 AN T A% 22 55 TF B AT miRNA SE AR
PR R BE AR R EOHIHIER, IR TM BORAE
NP B T AT REPE.

1 MR57E

1.1 iRedrRl

pLS109. pLS209. pLS309 4> %A T7 J35h T
IR F ) LS-CMV JE[K 241 RNAT. RNA2. RNA3 K
12 Gt 5 0. pCB301-LS109. pCB301-LS209 Al
pCB301-LS309 M2 i 2x35S J& &) FIK#) ) LS-CMV
A ZH RNA1. RNA2. RNA3 f1R 4 1t 77 e,
AW 5T BT F R B 5 pLS109. pLS209. pLS309.
pCB301-LS109.  pLS309-trioX-MX3.  pCB301-
LS209. pCB301-LSR3GFP. pCB301-Fnyla. pCB301-
Fnylb. pCB301-Fny 3aAAGFP I pBI-EGFP, %) A<
SIS M EURAE s ARAF T GV3101 B AR A S5
FEARA; KA MWWV, benthamiana)s NN = 4
(N. tabacum Samsun)FiF#&Fh 5, 2910 KRG,
TIAE 22°C~28°C . 16 h Y& H AR A K =
Higw. B A B R IY (A rabidopsis thaliana, Col-0)
FryREmZ) 2 RMERE, ShmEnRT 22C~
25°C. 8 h afR MY AR K=,
1.2 A%
1.2 Uk

F| H Site-Directed Mutagenesis 77 7%, 1E Jii ki

pLS309 /) CP 1 3'UTR Z [A] 5| A\ Xho T F1 Miu 1
S REAL A, AR JE N I T BE HEAT Xho T /Miu T XU
Y1, 4315 miRNA B 7 41 1F 7] 5] 4038 K
HCH) DNA Jy BodE 2, 0 1% 3R 15 4% 77 AN [7] miRNA
TM 5 51 1) 8 41 i fi . pLS309-MIMNT (X & ).
pLS309-MIM159.  pLS309-MIM162.  pLS309-
MIM165. pLS309-MIM 168 A1 pLS309-MIM170
(K 1a).

#] H In-phusion % % 75 7%, ¥ GFP # ##
pCB301-LS309 # ) CP /& %1 , 3k %3 pCB301-
LSR3GFP H 2 Jsi . 33 1 A H LA A [R5 3%,
# miRNA TM /7 1|46 A7E pCB301-LSR3GFP ] GFP
A 3"UTR Z [8], 3RAF LT H A kL. pCB301-
LSR3GFP-MIMNT.  pCB301-LSR3GFP-MIM159.
pCB301-LSR3GFP-MIM162.  pCB301-LSR3GFP-
MIM164 F1 pCB301-LSR3GFP-MIM170([¥] 2a).

PL | ¥ 2 ) pCB301-LSR3GFP. pCB301-
LSR3GFP-MIMNT.  pCB301-LSR3GFP-MIM162.
pCB301-LSR3GFP-MIM164 A1 pCB301-LSR3GFP-
MIM170 A # 48 , i i PCR ¥ 3 3K 73 4 14
EGFP-MIM-3' UTR- #% i i) DNA Jr B, W F& &
pBII21 # /&, 35 EU i ki: pBI-EGFP. pBI-
EGFP-MIMNT. pBI-EGFP-MIM162. pBI-EGFP-
MIM164. pBI-EGFP-MIM170([& 3a).

ZWFHE R IEW S, AR E GV3101.
M T bl EEAARR S5, TR ST.
1.2.2  JR#F RNA BRI G R, P A5 35 6 1
Pl

B2 Y v 58 % pLS109. pLS209. pLS309 Al
pLS309-MIM (#7177 A [7] miRNA TM ) 5 B ) H
Pst 1 8% Sac T #ATE A, SRR R RSN i 5 A7)
# (Promega) & i LS-CMV ffj RNAl. RNA2.
RNA3 Al RNA3-MIM. #R4E SCER[11]1#177 %4 CMV
B3 4RFEALL 1 10 1 HRBR S, R &
4~5 AR = AR, 20 RIGIRIUFERT. K
4l F2R T LA 100 mg/L FIIR FE Rl 5~6 1
LR IF.

1.2.3  ARAFRREEM

ARSI S IR B R AT BRI TR0, KDL B
SRR ) T-DNA e P dd i B ih vk i A0 2 R A 1R
GV3101. KIFHEES 50 mg/L EAE R 20 mg/L
P4V 1) LB W A4 55 7% 55 (&% 10 mmol <L MES,
200 mmol-L" Z Pt T Al rh kAT 85 5% X Tk B¢
RYLSLEG, P HE 7 pCB301-LS109. pCB301-
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LS209 W& FF i, #(# pCB301-LSla f1 pCB301-
LS2a [ 4% T # 5 # #F pCB301-LS309 5 pCB301-
LS309 i) TM ELHMAH 110 1 HLENRS, Bl
WS Age N 0.5~0.6, K B VIE S A A 0 A 58
5~6 F EH M. XtF GFP fIH 526, #iEar
pCB301-EGFP M1 TM 21 A i 4% AT B R B ik
F Agsy ARG AA M.
1.2.4 GFP SRt Ll M 42

R BRI EFRN S KRG, BYHUH A vEsse, ff
FH SRR B 7 3] B % e B B WL 4% GFP 1) 9% 1 L
FHARIE K.
1.2.5 HHBENZE

FRIEFRATTHE IR 1) T k08, R B R B R 1)
M AT MR B HREL. SDS-PAGE HiJk. FE[EFN
G BN, I GFP ) % 5 FE P& (Santa Cruz) X}
GFP #HAT#:, FIF ECL M2 KR X I F
BT R
1.2.6 RNA EfiF

FR¥E TRIzol i 77 (Life Technology /A F)HE AL
SR IE, BRI CMV 6 B 12 Y B9 R I R AR
ARNA. P85 4R TR AT B RNA BT I8 A5 BR U,
X9 BE ) RNA BEAT A
1.2.7 FE&H PCR

A pCB301-LSla A1 pCB301-LS2a )
& ¥ 5 1% 1 pBI-EGFP. pBI-EGFP-MIMNT.
pBI-EGFP-MIM162. pBI-EGFP-MIM164 & pBI-
EGFP-MIM170 A& A1 b #% 5 LL IR &, 1 3 A4
M. SR 3K, FREGES AL S RNA, JF
F DNase [ #1774 /. UL DNase [ #§1L ) RNA fE
J9tEEtR, F EGFP It [n] 5 ¥ F1 GAPDH Jx 7] 5| 43¢
fTisi%Est. )5 Bl EGFP il GAPDH 45 5% 5| ¥4
34 EGFP M1 GAPDH W84 v Bt, PCR EMEX A
25, 30 F1 35 MM, @I HL KA I PCR 439 (1)
7%). EGFP Al GAPDH HI51%) W.% S1.

2 % R

2.1 #7 miRNA EEEFFIX CMV " HREH
HHI4ER

BATRT IR TR IL: LS-CMV #47 miR159 5k
miR165/166 FIREHEE 75, —EfEE LK TR
I MFR. YT B miRNA $E 775 75
#5715 (1) miRNA ALLLEE 7 415605 25 4 s E A, 3.
13k — P M & T #4 miR162. miR168 B miR170
FRIRSADLEE 7 81 () RNA3 BEAR(E 1a). 2 Bk

ANIE] miRNA AL 7 51 (1) B e 40U me I . 4
Ja 14 X, RNA EI7EA: % 5 RNA 45 R 2R
P57 Xt B8RP 51 ) EE 4199 5% LS-CMV-MIMNT 5 87 4=
R B A H AL R B OK T A MIMS9 B8
MIM65 ¥4 TR AL 8, X e 48 I 5 a1
fIEAH— 2 Y 1b). W H, LS-CMV-MIM162.
LS-CMV-MIM168 1 LS-CMV-MIM170 FAH 2 1]
BALFE AR LS-CMV 8 LS-CMV-MIMNT(/] 1b),
X IR 7 A TR miRNA 5 CMV #5571
BLAEE 7 51 BAE 24 i #EAR 2R

()

T7 3a CP ,—MIMIC
B LS-CMV-MIMIC RNA3
-5'UTR “3'UTR
5 Q
® & S
N O N N O é\\
Q Q Q7 Q $ < @
TS TSI TS

RNA1/2
RNA3

RNA4
RNA4A

RNAS

RNA loading

Fig. 1 RNA blotting analysis of viral progeny RNAs in
Arabidopsis thaliana plants with infection of CMV wildtype
or mutants carrying miRNA target mimics
(a) Schematic diagram of RNA3 construct carrying miRNA target mimic
sequence (MIM). (b) RNA blotting analysis of viral progeny RNAs in
Arabidopsis thaliana plants with infection of CMV wild type or mutants
carrying miRNA target mimics. Total RNA was extracted at 14 dpi, and
probed by a Dig-labeled DNA oligo complementary to the 3' UTR of

CMV genome.

2.2 miRNA BZHIEBFFI3 R E CMV # R B9 HIH
EF

N T i R R HE T TM 5100 25 44
., AT LS-CMV B Fny-CMV RNA3 ) X% 7t Jii
B2 He i pCB301-LS309 A1 pCB301-Fny309 #E
1T T dusE, FIA GFP 74 & — 35 ") CP ORF, ¥f
£ GFP 5 3'UTR Z [Al3f AAN[E ) T™M 77 51 500t HE
J¥HI(MIM-NT), Mgt 7 #54 GFP fiA[F T™M
5 ) B ORI 2a). RGBT IR IE )
ik, ¥ R g A R4 i 5 R I8 LS-CMV
RNA1 H1 RNA2 X 70 o1 Fir T8 A v S AR 0 g et 20
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. EMIES K, ROGRMBWE LR BN AIFARR B8, BT T T™ 55100 58 25

mock Ff i (B3 HF RNA3-GFP 4% AT B
BEIA] WBEEATOE, X5HHKAAF. £ GFP #l
3'UTR Z [A1 A~ & 46 N\ JF %1 (1) 2 40 05 88 (WT) 5 & 3
N B8 71 1) 2R 40 978 5 (MIM-NT) 2 B0FH T 58 B 1)
g Poh, MH, ZHEWIGE TR T
MIM159. MIM162. MIM170 [¥] 5 41 {4 (& 2b).

B 5 BN R S I 25 AL B ZH ) GFP 25 [ 3R IA K F- 1
Kl 2b s, Ha5 515 Pl gL i) 28 25 FAH — 2L

Pk & Fny-CMV IHIHI/ERH . WT 5 MIM-NT 2}
FHALI GFP 2 J6f55, H, Z#HIRNE T
WS T 450 MIM162. MIM164. MIM170 ] &
AR (] 2c). T IR G A g% BN R A N GFP 2 ()
KT, HERS GFP BOEE 5 M — 2 (A 20).
AW, AE R CMV mEHRIE 5 FE bk, WIEME
miRNA 5 CMV #45 i T™M A5 48158 2 371 () 45 & 1
—EFRE LD R A R

GFP /—MIMIC
X [ LS-CMV-GFP-MIMIC RNA3
\3'UTR
GFP /—MIMIC
B = Fny-CMV-GFP-MIMIC RNA3

1.0 mm
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Fig. 2 Effect of target mimic on GFP expression from CMV genome
(a) Schematic diagram of CMV-GFP-MIMIC RNA3. (b) Detection of GFP from a mild strain LS-CMV using fluorescence observation and Western

blot. (c) Detection of GFP from a severe strain Fny-CMYV using fluorescence observation and Western blot.

2.3 #7 miRNA E LU F 53w E8i1F K TRy
=AN)

N T A AT BE S AT ) miRNA REILLEE 5 471568

BANHERH MW E R, AT S M #E EGFP-
MIM-3'UTR X 5k o (B 3a),  3E i i i R
FF BV S A2 B EE, 20 BT miRNA FLULHE
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J¥ 4% GFP B IR RS2 . ROt M 245 IR -
Mock FF fi (3 52 1 22 i) B 77 AR 1T L 4
5%, A EGFP 5 3'UTR Z [A] AN & AT 16 A\
3 (bR 7~ 9 EGFP-WT)FI4X 3 A\ X6} HE 5 1 (bR A
EGFP-MIMNT) 3 %72 AR R R Sk e e . AR,
7t EGFP 5 3'UTR Z [al4fi A\ MIM162. MIM164 Fil
MIM170 M35 7R B B St e, (BB ERT
EGFP-WT &{ EGFP-MINNT(/ 3b). #R)5, i#Eit$g
o S s e, FEREAT GFP 1) G B Ze e ) .
@)

2x35S EGFP MIMIC

LSRNA3 3'UTR J

(b)

1.0 mm

K\

45 B R: EGFP-WT A EGFP-MINNT A (4
G U B M BL K SE [ GFP & 1, & 18 R K
FHE T MIM162. MIM164 A1 MIM170 Ab 3 4
i (B 3c), 145 R E P BB 45 SR A — 2
PLESE R3], TR miRNA 5 HAUE 5 51 45 &
T GFP & A MR, W~ CMV i 2 5 77
miRNA B 7 51 B A0 25 2 A 0 81, AT
P EE R 2R

EGFP-MIMIC
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Fig. 3 Effect of miRNA target mimics on EGFP translation
(a) Schematic diagram of EGFP-MIM-3'UTR. (b) Observation of GFP fluorescence from the leave expressing EGFP with or without miRNA TM

sequences. (c) Western blot analysis of EGFP protein in the leaves as shown in the panel.

24 7 miRNA EREIBFIINFS HES K
A

N T R miRNA B 7 512 2 T4
i 2 UBE RNA WA R FATT I AT B VRS 8 7
e, AR AU 3Rk eMV B HIEE 1a
A1 RdRp, 43 H7H A B EGFP-MIM-3'UTR f 1 55175
L. s RT-PCR 45 R Wor(El 4): 24 PCR 81T
25 NYHIUE IS, 7E A B RNA FE RS I 21 2% 77
SCIEAHIR Y GAPDH N S &R %7, (H2, ®H
¥ ¥l 3] EGFP-MIM-3' UTR 7 8 AH B {4617 . 24
PCRIZAT 35 N HAGHE, £ R A HORE il b 2o ke il
F| EGFP-MIM-3"UTR f % RNA H N (1) 2% 7, 1M
H, WT MINT 434 561 52 B AT, B H A MIM
FER 25T 5, 1445 IR miRNA I [a) AR ) 5

Fe 4, AR AT BefE — e B B A0l T B UBE
=

&

& DEPN
NS e NN
@ 4y P SIS

1000
25 cycles 750
500

o N — G0+

(b) 1 000
35 cycles 750—
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Fig. 4 Effect of miRNAs binding to target mimic
sequences on synthesis of CMV 3'UTR-mediated

minus strand RNA
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. . 5 siRNA /M S HIHUR T VIRA A, miRNA 5
3

AR SR AE T AR A4 R Al b, @ e
Z Bl miRNA BOEEF 5, BHRA T 5 B 1% 7 40U
7 50 0 9 B8 A R IR AE A, 2 T aE i o by
miRNA 5 f0L # 5 %1 5t EGFP 1) & 1% LA & i 2
3'UTR 4§/ EGFP 451 & p, i8] miRNA 4
Ir) HCASEADLEE 7 A1 AR R B4 1 0 B 2 1 5 A R 1R AN
BURE B, AT 2 B0 H O 23 ) 4l /R

MR 3 b miRNA B LEL 51, 35
MIM162. MIM164 A1 MIM170 ¥ 4 %% b 400 ) 1
EGFP [#)#0 :(&l 3), X5 Franco-Zorrilla %57 Hif
RIB 45 R — B0 A BLEE miRNA 78 41 i A
N2 LA RNA i TR E & 14 (RISC) K B AAFAE,
—H 5 miRNA B 751454, RISC 478 it %
AR P B AL R 4 4. MU T 5
AL T R AE (1) 26 1B 2 05 R, RISC R W] fig
w2 BT, AR SR o & e B 1 B
HER AT 2 0E, X 0] DUBRE miRNA BLUEE 5 41 41
# EGFP £iE M JE K. m H, ©FfF CHkikiE
miRNA 5 mRNA 3'UTR K454, ##] mRNA F
FHIES, X A — D SRR IR AT S . FRATT AT X
[FIX 3 FhASEULBE 7 1) 6] I I #0795 8 3'UTR Fi
$1 EGFP fuBE 1 & (B 4).  SUBE G R # ] R
Al BE A 1 T 45717 0 S miRNA ) RISC B &1k 5 H
BEL Pyt e 456, X N #F RdRp Bl
P — AN, 1S G Rz, TR I
FIEHIVEF . RNA 75 75 35 PR 40 (1) 52 1) 2 AN 5 RR 1 1
1E7F E T GAPDH FE MRS, LRI
DRI 40 B i RNA & RO & () R R 41 RNARY. [A]
] BB 1) A R S B I — AN s AR,
X TP BT R R L B AR R X

RNA IR 2 i S A Y o 3 B (R P s 25 1
HUH. R8T, 8T 40 siRNA A SHIPU%R 83U ER,
KEAEYIEERED 1 ANELEZ A RNA JTERH ] 7222,
CMV 2b £ 22 85 547 %5 8 1) RNA PR 12
—B CMV A T #R &, MR Ik 2 %65
2b 2K [ A HO TP miRNA & 200220, SR,
BATRIIAE R 1 R Fny, L2 WH R
LS, #5747 miRNA BLHEE 7 70 1 w5 AR R
(B 2), XUCBAEAL [ AR R AS ) 2b R A A
REA AL T4 miRNA 5 HAE T o g &, X
IR 7T BE /& miRNA-RISC 15U #5455 (1) miRNA 5
PLBE 7 71 6 T 5 2b SR = A4

T B 4% 77 [0 miRNA A5 0U8E 17 51 45 & I A T 3L
miRNA AL 7 BRI E], 0 W B A 7 2
1 b, BT BE 8 0 S BT S DR A B B 11 45 .
TP HEDN - 38 5 2 35 PR D PR AE R P P S35 B
[71 9 2 45 K] 25 1) miRNA, s 52 ) (5 A ) 3195 25
RNA, W] 8B A B M EDR 00 . Bk, &K
W TE R ST B BB A SR O T — 26T B %

M 32 ST DA S 25 i B 5% (http:// www.pibb.ac.

cn)
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MicroRNAs Targeting to Virus-carrying MicroRNA Target
Mimics Inhibit Virus Accumulation®

WANG Mei-Mei"”, CHEN Wen-Hu"?, LIAO Qian-Sheng", DU Zhi-You""
(" College of Life Sciences, Zhejiang Sci-Tech University, Hangzhou 310018, China;
? Institute of Basic Medical Science, Hangzhou Medical College, Hangzhou 310053, China)

Abstract MicroRNA Target Mimics (TM) interfere with regulation of miRNA to its target mRNA by
competitively binding the miRNA. Previously, we found that Cucumber mosaic virus (CMV) as a vector
expressing a TM sequence effectively inhibited the activity or stability of somemiRNAs in plants, thereby impaired
their regulation to the targets. However, the miRNAs binding to their TM sequences carried by CMV inhibited
accumulation of the virus to some extent. To analyze underlying reason of the inhibition to virus accumulation
when a miRNA binds to its TM sequence in CMV genome, we analyzed influence of various miRNA TM
sequences in CMV genome on virus accumulation using RNA blotting. Then, using GFP as a reporter gene, effect
of the TM sequences on virus accumulation was analyzed by fluorescence microscopy, Western blotting and RNA
blotting. Subsequently, using GFP as a reporter gene again, we analyzed effect of the TM sequences on GFP
translation. Finally, the influence of the TM sequences on virus negative-strand RNA synthesis was tested using
CMV irans-replication system. The results showed that targeting of five plant endogenous miRNA species tested
to their TM sequences carried by CMV genome inhibited virus accumulation to a varied extent. Binding of the
miRNAs to their TM sequences suppressed translation of the GFP protein and synthesis of the negative strand.
Plant endogenous miRNAs targeting to their target mimics carried by viral genome inhibits translation of viral
protein and synthesis of negative strand, thus reduces virus accumulation. The data present here provide

possibility for developing a new antiviral methods.
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Table S1 List of primers used for either generation of DNA constructs or semi-RT-PCR

Primer name

Primer sequence

Constructing clones

MIMNTF
MIMNTR
MIM159F
MIM159R
MIM162F
MIMI162R
MIMI165F
MIMI165R
MIMI168F
MIMI168R
MIM170F
MIMI170R
LS-R3F915
GFPR
G-MIM162F
G-MIM170F
G-MIM159F
G-MIM-NT-F
LSR3R-BamH |

5’ tcgaCACGCCGTTCATTTCGGCAACAAATCCGTGTGTT 3’
5" cgegAACACACGGATTTGTTGCCGAAATGAACGGCGTG 3/

5 tcgaAAGAGCTCCCTCAATCAATCCAAA 3’

5" cgegTTTGGATTGATTGAGGGAGCTCTT 3

5 tcgaCTGGATGCAGATCTGGTTTATCGA 3’

5" cgeg TCGATAAACCAGATCTGCATCCAG 3'

5 tcgaGGGGAATGAATCTACCTGGTCCGA 3’

5" cgegTCGGACCAGGTAGATTCATTCCCC 3'

5 tcgaTTCCCGACCTTAAACACCAAGCGA 3’

5" cgegTCGCTTGGTGTTTAAGGTCGGGAA 3/

5 tcgaGATATTGACATAAAGGCTCAATCA 3’

5" cgegTGATTGAGCCTTTATGTCAATATC 3’

5 GCAGGTGGTTAACGGTCTTTAG 3’

5" TTATTTGTATAGTTCATCCATGCC 3’

5" GGCATGGATGAACTATACAAATAACTGGATGCAGATCTGGTTTATCGA 3'

5" GGCATGGATGAACTATACAAATAAGATATTGACATAAAGGCTCAATCA 3/

5" GGCATGGATGAACTATACAAATAAAAGAGCTCCCTCAATCAATCCAAA 3/

5" GGCATGGATGAACTATACAAATAACACGCCGTTCATTTCGGCAACAAATCCGTGTGTT 3/
5" TTGGATCCTGGTCTCCTTATGGAGAACC 3’

Fny-3aAA-gfp F1631 5" GAACTAGTTGTTTTGTTACGTTGTACCT 3’
Fny-3aAA-gfp R2640 5" CGACGCGTGAATTCAGGCCTTTATTTGTATAGTTCATC 3’
Fny-3aAA-gfp F2641 5" TCACGCGTTCCGTGTGTTTACCGGCGTCC 3’

MIMI162F
MIMI162R
MIMI164F
MIM164R
MIM170F
MIMI170R
LSR3-1878F
MIMNTF-BE
MIM162F-BE
MIM164F-BE
MIM170F-BE
EGFP-F
EGFP-R
GAPDH-F
GAPDH-R

5" CTGGATGCAGATCTGGTTTATCGA 3’
5" cgeg TCGATAAACCAGATCTGCATCCAG 3'

5" TGCACGTGCCCCTATGCTTCTCCA 3'

5" cgeg TGGAGAAGCATAGGGGCACGTGCA 3/

5" GATATTGACATAAAGGCTCAATCA 3'

5" cgegTGATTGAGCCTTTATGTCAATATC 3/

5" TCCGTGTGTTTACCGGCGTC 3’

5" CACGCCGTTCATTTCGGCAACAAATCCGTGTGTT 3'
5" CTGGATGCAGATCTGGTTTATCGA 3’

5" TGCACGTGCCCCTATGCTTCTCCA 3'

5" GATATTGACATAAAGGCTCAATCA 3'

5" ACGCGTATGGTGAGCAAGGGCGAGG 3’

5" TCACTTGTACAGCTCGTCCATGCCG 3’

5" AGGCTGGGATTGCATTGAGCGA 3'

5" ACACACAAACTCTCGCCGGTGT 3'

pLS309-MIMNT
pLS309-MIMNT
pLS309-MIM159
pLS309-MIM159
pLS309-MIM162
pLS309-MIM162
pLS309-MIM165
pLS309-MIM 165
pLS309-MIM168
pLS309-MIM168
pLS309-MIM170
pLS309-MIM170
pCB301-LSR3GFP-MIMIC
pCB301-LSR3GFP-MIMIC
pCB301-LSR3GFP-MIM 162
pCB301-LSR3GFP-MIM170
pCB301-LSR3GFP-MIM159
pCB301-LSR3GFP-MIMNT
pCB301-LSR3GFP -MIMIC
pCB301-FnyR3GFP-MIMIC
pCB301-FnyR3GFP-MIMIC
pCB301-FnyR3GFP-MIMIC
pCB301-FnyR3GFP-MIM 162
pCB301-FnyR3GFP-MIM 162
pCB301-FnyR3GFP-MIM 162
pCB301-FnyR3GFP-MIM 164
pCB301-FnyR3GFP-MIM 170
pCB301-FnyR3GFP-MIM 170
pBI-EGFP-MIMIC
pBI-EGFP-MIMNT
pBI-EGFP-MIM162
pBI-EGFP-MIM164
pBI-EGFP-MIM170
Semi-RT-PCR
Semi-RT-PCR
Semi-RT-PCR
Semi-RT-PCR




