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@ ZE: AK¥ (Manihot esculenta Crantz ) fE R EEWHAAEY), BE2HANKREMENZ —, I ALEKIELICAN TR
BETHR, SRS 5 4= G 5 S 9 T 7 4 3K Bl oA ™ o B AR B 1 K g o ARSEAE T FEA ( cassava mosaic disease,
CMD) E&H B G E 22—, B ENEFHRE . TR 2 RAZERNE# (S Lankan cassava mosaic virus,
SLCMV ) & 51 & AL 9 4 22—, SLCMV 2 M7 (1l U2H 73 AU g 7, HLBE IR ZH B DNA-A Fll DNA-B B4~
HORA 420 . TE XA 519 mRNA (%% ( nonsense-mediated mRNA decay, NMD ) & E % 40 it mRNA [ 1) 5 2k
Bz —, WA AN BUR TR LS, ok 2 IR ER, NMD AMUE B AEYEZEN mRNA £
B RERHEIS, B 5535 IEEUTE (post transcriptional gene silencing, PTGS ) [FIFEAE %5 7 RNA, 2 H
A= ) 3 A AR B PO TE B AL . NMD ) mRNA 380 B A HE PTC (3R 5. BARTEER . JBLIE AN J5 1A% iR A1 D) g
F%f# 4 i3 FE, UPF1. PARN, DCP2 1 XRN4 /352 Bk 4 AT RErp G E . W RS a4y, o7k
B A2 A7 2 A0 M0 A%, A BE TR g o SRR IR R S M AL B AX PR I [poly (A)-specific ribonuclease, PARN]Z NMD {5
Sl A — BN . BHET, 2T SLCMV R 3 NMD B4 FHLH A 6, ABF9E R B Z=3E ((yeast
two-hybrid system ) F1%¢ Y6 X 45> F H. %k ( bimolecular fluorescence complementation, BiFC ) 2448 1iF I 37 B 22 & A & gt
WiEE (SLCMV ) i 9Tk 7 AC4 54U T PARN A EAE M o it 4fEdll SLCMV AC4 # H AT REil i3 5 AtPARN
AHEAE A0 41 % = NMD (955 27 B 18 2y 68 45 B 75 3206 0 2l Tt 52 27 32 240 B 0% [ A o T 5 45 2 Oy I WA 8 4 i 2 7
£ 7% 3 NMD B 2 B A D fig 19 4> F HLEE 25 5 2Ll .
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Abstract: As an important tropical crop, Manihot esculenta Crantz is one of the top six global food crops and provides a staple
food for nearly 700 million people worldwide. However, diseases caused by virus infection are a serious threat to the devel-
opment of the cassava industry worldwide. Cassava mosaic disease (CMD) is one of the most threatening diseases, causing
serious economic losses. Sri Lankan cassava mosaic virus (SLCMYV) is one of the pathogens causing cassava mosaic disease.
SLCMYV is a typical two-component geminiviruses, and its genome consists of two circular components, DNA-A and DNA-B.
Nonsense-mediated mRNA decay (NMD) is one of the major pathways of mRNA degradation in eukaryotic cells and a preva-
lent antiviral defense mechanism in eukaryotes. More and more studies have shown that NMD is not only an important
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mechanism for regulating mRNA quantity and quality in eukaryotes, but also degrades viral RNA as well as post transcrip-
tional gene silencing (PTGS), which is a prevalent antiviral defense mechanism in eukaryotes. The mRNA decay process of
NMD includes four processes: recognition of PTC, deadenylation, decapitation and final exonuclease degradation, and UPF1,
PARN, DCP2 and XRN4 are the key proteins in these four processes, respectively. Viruses are specialized parasitic organisms
that must escape or be resistant to degradation by host cells in order to successfully infect. Poly(A)-specific ribonuclease
(PARN) is a key factor in the NMD signaling pathway. At present, the molecular mechanism of SLCMV resistance to host
NMD is unclear. In this study, we will demonstrate that the silent suppressor AC4 encoded by SLCMYV interacts with Arabi-
dopsis PARN using yeast two-hybrid system and bimolecular fluorescence complementation (BiFC) experiments. It is hy-
pothesized that the SLCMV AC4 protein may help the virus evade or tolerate degradation by the host cell by inhibiting the
viral defense function of the host NMD through interaction with AtPARN. The results lay the foundation for elucidating the
molecular mechanism by which cassava mosaic virus regulates the antiviral defense function of host NMD.
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two-hybrid (Y2H); bimolecular fluorescence complementation (BiFC)
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AR5 R (Cassava mosaic geminivirus,
CMVs )5 | & AR AL %5 ( cassava mosaic disease,
CMD )™ 15 3 A2 =) & 8 A e 41,2018
AETETR N R . AR RARGE CMD, B 5 7E HA
PR IX A fE P, B2 RR AR MR (S
Lankan cassava mosaic virus, SLCMV ) J& /& 27
W 2R AT AARELEN—MRR, 15
R LR T RA R R (Geminiviridae) X E. 4
H AL EEE ( Begomovirus) B4, SLCMV J2 it
R R oy WU B, HEE A DNA-A #
DNA-B MiERIRE 7r 20 . DNA-A 477 I SChi
L%f% AVI(CPYRI AV2 PIANEE I, [ ST 4
AEE, 4510 AC1. AC2., AC3 il AC4; DNA-B
M 4% BV 1A BC1P S H54i3# , SLCMV AC4
AT A PTGS #EEm s E80mt:, W
o A7,

Jo AT mRNA [%f# ( nonsense-mediated
mRNA decay, NMD ) /& FLAZ 4 il mRNA F#fig Y &
Bigirz—, WAl R AT 4 T

( premature termination codons, PTCs ) Ifij /=4 i)
fE 3 A K AR A X mRNA (KR long
non-coding RNAs, IncRNAs ), FF| % bl A% Bk il
TR AT AU BOR B 2 B 5T B, NMID
AMUBREZAYEER) mRNA HiE | TR HE
BLH, i85 5% 5 R UTER ( post transcriptional
gene silencing, PTGS ) [F]FEBERR G 7 RNA, 2
FLA% AW i AE AR PO B AL . NMD 3%
R REff RNA 645 PTCs TR 51 AR 12 . B i Al
JE AR AN 4 &S, UPFI

(up-frame shift protein 1 ), PARN[poly(A)-specific
ribonuclease] . DCP2 ( decapping 2 ) I XRN4

( exoribonuclease 4) 43 JllJ& FiR 4 AL A2 Y
S EA, EEREY S, ERITFRLR
mRNA B B 2R 25 B . PARN AN AE P fif
mRNA poly(A)J& 1 &I AE ], i85 2 5E iy
RNA BIN T 82 . DNA 5455 DL K it 96 25 95 955 &
AERUR IR E 5 o, JA VA ot I AY ) ) 3 3111
Tirf 52 25 7 240 M 10 B A A e A ol kg 28 U4 o i
W] 455 NMD 11470975 75 Bl A5 2 i 1) 43 AL il Ak
FOWAS—se b, AR AR, REVIE upfl
Jo BE PR A AR R AE i B ( Tobacco mosaic virus,
TMV ), Ji58 RNAs 5&E A REEZARM,
LR KW TMV BE0R T g5 upfl 43 56, 8
NAEMH-95 7 ( Turnip mosaic virus, TuMV ) 1 2
ANITER P ] F VPg . HC-Pro 43 %5 DCP2 . XRN4
FH AR IR NMD B4 3 B T fe, 15
HoR MY, GARCIA ZE171% B NMD fEAS AR
B X 5 Potato virus X, PVX )Jf- BRI & i,
W aE R B8 PVX 2 KA 3'UTR 3L
Y1342 1 NMD R, I EL7E AR R bl 563K upfl
REAS IS — IEBE RNA R B —J6 7 A4 15
( Turnip crinkle virus, TCV ) W5 H1, B
RNA J55 75 & il 7] GE J& NMD A9 3k D) 6
SLCMV & il i F2 Hr 7= A2 K= 1) IncRNAs, iX
45 IncRNAs J2& Qi 398 ikt 5 52 4% 25 3 NMD P it
F AT b =z B ORI R SLCMV AC4 2
JEAR RIS NMD {553 % Hh (1% 8 A A A
iAWl 27 = NMD Dy M $2 s dE 8ot . A
5T M FBERE A Z 22 (yeast two-hybrid, Y2H ) 4
R SrF H A (BiFC) 5, X SLCMV
AC4 EH 5T (Arabidopsis thaliana) NMD
55l MRy LB E H PARN 2 Ja] il A1 1 F H
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HEATHIRTE , BIFFE 4 A D B W A 3 A ot 2 2
faf 7 NMD (1905 25 B A D RE 9 73 T HLEL 2 5
FLAi

1 MHBEFZE
1.1 #7el

A CHHE (Nicotiana benthamiana ) FiAt -4t
P KB3R5, LR 16 h, B 8 h, JEFRIRE N
20 C. BRI E K pGADT7 . pGBKT7 .
pGBKT7-PARN LI & BiFC # 1k . pGN1 HI
pPARN-P28 ¥ W ALK = - ff; pGADT7-T 5
pGBKT7-53 ( FH ¥4 xf B8 ) . pGADT7-T 5
pGBKT7-Lam ( BN R ) AL AL . DT8R
253044 pPTN-P19 ¥ A SZI 1717

Joki/NaE TR SR B & T DNA Marker 411
A REAARHE (b)) ARAF; RN
BamH I . EcoR I &I H % HEAYH A (dt
7 ) BRR/ATF (TaKaRa); =aJoss wlEidH &
W A S EIRHE A BRA R BiigiHEERE DNA I
F&W | L E R A RA R (OMEGA );
KWFF# ( Escherichia coli ) DHSa. GV3101 J&
AN AEEEE AH109 B RRIERZ 2540 i ¥ B
[ EME A W HR A IR W 5 SD/-Trp/-Leu., SD/-
Trp/-Leu/-His . SD/-Trp/-Leu/-His/-Ade %3751
W H Az St B A BR A | LB Bi i 5k B 4=
TAYTE (L) BRMARAF; HEEE R
WY P AR SE R R A BRI 58 1
12 Fik
12.1 BAEEBIR pGADTT-AC4 ¥HHE 5%
ELRIE Y SLACMYV /751( GenBank: KT861468.1 ),
N A 8 ity 43 0 VS N B B A5 M) 24k pGADT7
FELHRI I A% R N TG EcoR 1 A1 BamH T 47 5 Wi il

FEAN H IR BE Y2H-AC4 (£ 1), FIFJC4E
G R S0k B R B 2 PR R R P D)
EcoR I 1 BamH I XU U 5 i B2 B 55 4 28 1
pGADT7 MATHEHE RN, 4= Wi A KM FF &
PPk DHSo Bz 84 frh, R m T e v
%% (50mg/L) 1Y LB VAR I, BT EEEFRAMA
i, F37°C, BIERFE 12 he RE, BREC3~5 4
PETE, S5 pGADTT-F Al pGADT7-R
( %2 X HE T PCR %65 ,PCR WA Z( 20 pL ):
% 0.4 uL 514( 10 umol/L ),2 pL 10xEasy Taq PCR
Buffer ( & Mg®"), 1.5 uL dNTPs, 0.2 uL Easy Taq
DNA Ploymerase, 15.5 pL ddH,O., PCR Sz 55 1F
Jg: 94 CHIAEE 5 min; 94 ‘CZ8PE 40s, 56 CiB
ok 30s, 72 CIEff 40s, 34 MEH; 72 CIEf
10 min, B HSHYE TR BUTOR AT IR | et
122 ®RARSF ZAMAHIR pGN-ACS Gy
2% O SLACMV J¥731 ( GenBank: KT-
861468.1), N T A B i 73 SIS I8 S 3o+ 3=
KEAR p1300-GN1 FREIPEZTR N VIEE Miu T i
Kpn T 7 S0 7510 59 B 09 Bt BiFC-AC4 (&
1)o FIFHJogE ve bl R Gk H i B B 5 28 BRI %
IR NS MluT F Kpn T 3647 XU 5 09 & 4%
GIOEEA N o 159 A FERR R Y I8 3K
pGN1 HEATHERER N, &= Wik A KA B
Pk DHSo iRz 40, HHRM T& RIS R
(50 mg/L) [ LB ‘Pl I, F37°C, fEEREFRE
12 ho feJa P 3~5 ARV, i ACH K7 551
) AC4-1F il AC4-250R ( % 2 ) X H:#E T PCR %
SE, PCRRMAAZ (20 uL) 5 1.2.1 #IE, #EH
BH P e B Bk HEA TN Y . 28

1.2.3 B ggcEan SR UL A5 T
RER BRI, BRI : B 100 pL oK I

x1 BHAERFT

Tab. 1

Synthesized target fragments

F Bt 4 Bk

Fragments name

FPA (5-3")
Sequence (5'-3")

Y2H-AC4

GGCCATGGAGGCCAGTGAATTCATGGGGAACCTCACCTCCATGCTCTGCTTCAGTTCGAAGGGAAGCTCACAA

TCACAAACAATCGGCAATTCGATTGTGTACACCCAAGCAGTAGCACCAGTTTCCACCCCAACATACAGAGCG
CTAAGTCCAGCTCAGACGTCAAGTCCTACATCGACAAGGATGGAGACACCATCGACTGGGGTGAGTTTCAG
ATCGATGGACGATCTACAAGAGGGGGACAGCAGTCAGCAAACGACGCTTACGCCGCAGCACTTAACACAGG
CAGTAAGCCAGAGGCTCTTAGAGTCATTAAGGAGTTGAGGATCCATCGAGCTCGAGCTGCA

BiFC-AC4

GCAGAAGACTAGTAGATCTACGCGTATGGGGAACCTCACCTCCATGCTCTGCTTCAGTTCGAAGGGAAGCTCA

CAATCACAAACAATCGGCAATTCGATTGTGTACACCCAAGCAGTAGCACCAGTTTCCACCCCAACATACAGA
GCGCTAAGTCCAGCTCAGACGTCAAGTCCTACATCGACAAGGATGGAGACACCATCGACTGGGGTGAGTTT
CAGATCGATGGACGATCTACAAGAGGGGGACAGCAGTCAGCAAACGACGCTTACGCCGCAGCACTTAACAC
AGGCAGTAAGCCAGAGGCTCTTAGAGTCATTAAGGAGTGGTACCGGATCCGGGATCTTTTACC

T AR TR B BEDT LA 0 AT A

Note: The italicized letters are vector sequences containing the enzyme cut site.
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Tab. 2 Primers used in this study

5|4 Primer %] (5'-3") Sequence (5'-3")
pGADT7-F GGAGTACCCATACGACGTACC
pGADT7-R TATCTACGATTCATCTGCAGC
AC4-1F ATGGGGAACCTCACCTCCAT
AC4-250R GCGGCGTAAGCGTCGTT

Ak R EERE AH109 TR PRIBSZ A 4l , AR U ATl
B RS Y Rk Bk pGADT7-AC4 | TEHRHAH
FIR#AK pGBKT7, 10 pL 2815 1Y Carrier DNA
(95~100 C,5 min, PREEVKIA, FHE 11K ), 500 pL
PEG/LiAc F:WFTJLIKIR2S, 30 C/K¥E 30 min
(15 min B} #IFE 6~8 YKIRZ) ) o BT 42 C/KI
15 min ( 7.5 min B} #%% 6~8 YIR2AT ) o 5000 r/min
B0 40s, FF LIEW, 400 uL ddH,O &, B0
30s, FF FWEW, 50 uL ddH,O0 &5, HU 15 uL
AT T SD/-Trp/-Leu 3554 |, BT 28 ClEIRSS
FEAA PR FR 48~96 h. PRHUZ: PCR % B BA T T4
HATRREER R, SR IRRRF IS SR T SD/-Leu/-Trp
( SD-LW ) fill SD/-Ade/-His/-Lew/-Trp ( SD-LWHA )
EIRBRE R SRS, WS E SR VR A K LLA
WA B [ TEE
1.2.4 KZFEiretsmEF AC45 PARN & & ZAF Ik
Z#8 AH109 Chemically Competent Cell 7= /i 13t FH
FoW i H BB pGADT7-AC4 5 Jfikl pGBKT7-
PARN SL46 L EERE AH109 JRZ B4NM)E , AT
SD/-Trp/-Leu £ 373 |, BT 28 CHHIRE 7244,
B & 55 5% 48~96 h, AR VA M AE KGO 15
KRG, AL PREZ: PCR %856 11 PR VK
F 25 uL JCE K SR 5 BRI # B 10,100,
1000 £i5, £ 2 WL AN 7] R R 18 B V40 01) s A
F SD/-Trp/-Leu. SD/-Trp/-Leu/-His/-Ade 15773,
BT 28 CHEEIE A, B8R 3~5d, WEIf
ORI AC4 5 PARN & 75 B £ER21,
1.2.5 LHERH)F LAMNEIEAC4 S PARNEZ G &
A8 SR BIFC Jik, A IRIHRL T8 1 BAE
K, ARPE GV3101 Chemically Competent = i
B 455 5 20 ok pGN-AC4 , pPARN-GC , pGN-P28
HI pPTN-P19 435l i AL B R AT GV3101 Bz
LN, AT EMEAER (R 8RR
IR ) 19 LB FAlrh, EIEHCT 28 CHiFRH
W, Bi32 23 d. f5 LB R K IEEE, Pk
TR T LB RS IR (SR B R .
KARE R ), BT 28 C. 200 r/min fHIRFEKFE

PSR 16~20 ho Bl 200 mL 28 1% .2 mL 1 mmol/L
MgCl,.2 mL 1 mol/L 2-"& 1 Z, iR ( MES ). 200 pL
100 mmol/L LMt Tl , #)q HBLiKERE
200 mL, 35T TG LA 7000 r/min 25
L 15 min, 3% B, WEREM 10 mL 22k
R, AN OO TR I A AP BT ODssoo
1, BB E TR ODgoo fH M 0.5, BUSATHR
) pPARN-GC .pPTN-P19 55 pGN-AC4 5 pGN-P28
() 3 P, RIS RO Sk 9 2R 2 12 6 H
FREAN 3 WA E S, BbkES 3 7, 8
LN 4 cm®, BFEIREBEER I 24 h )5,
RSO RS FE 96 h, MERHRAS [RMHF P45 0 2 Fr
M HEAT O IE R SO BT (JERE FV 1000 )
WECIFHAME, GFP i &% J 488 nm*,

2 HRE5HW

2.1 EERIEHE pGADT7-ACA Kt
fd1 1138 11514 pGADT7-F 1 pGADT7-R #47
Yog, W 1 PR, 1~4 JKE N pGADT7-AC4
( AD-AC4 ) A[AlE7% PCR IR HLIKEE R, 74
K/NZIR 450 bp, HIUHR/N—3, B BAYETERE
TEE 2 AN PR TE R 0 R 2R A 5 00 P S, P A
XTI, ULPHRERESRIAEIR pGADT7-AC4 14
.

W' s Yrea ey G

M: DL 2000 DNA marker; 1~4: B¥H} AD-AC4 ¥ 84729,
M: DL 2000 DNA marker; 1-4: AD-AC4 colony PCR product.
1 B8 AD-AC4 HJ PCR # i 7=4)

Fig. 1 Yeast colony AD-AC4 PCR validation

22 SLACMV ACA RN FRIZHMAEHE
i/ AC4 ¥ 555149 AC4-1F Fl AC4-250F f
%, WE 2 i, 1~4 JKiE YN pGN1-AC4
(pGN-AC4 ) [ PCR I % e 4553, 7=k
/NZyR 250 bp, 5T R/N—2, ¥ PR FORE
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M: DL 2000 DNA marker; 1~4: pGN-AC4 ¥ ¥4,
M: DL 2000 DNA marker; 1-4: pGN-AC4 colony PCR product.
2 H% pGN-AC4 ¥ 7=
Fig. 2 PCR validation of pGN-AC4 colonies

TR 2 A4~ BH P S B ORI 00 P 4, P25 SR L
XFEIE R, BB T2 HANR IR # K pGN-AC4
PR .
23 EBEARHERWIE
¥ pGADT7-AC4+pGBKT7., pGADT7+pGBK
T7-PARN 3 5IFEFA LR AH109 B2 2541l
B e i AL B BE A ¥ )5, M\ SD/-Leu/-Trp
( SD-LW ) E B AR AR h PR R VR, W T
25 uL KHKH, ek ERERRE R 107, 107,
107, B B2 B S R AR R B AT SD/-Leu/-Trp
( SD-LW ) #il SD/-Ade/-His/-Leu/-Trp ( SD-LWHA )
BEIRERBEIRE R, ARG Bk B 4 i i Ak
pGADT7-T+pGBKT7-53 . pGADT7-T+pGBKT7-
Lam (% EE AH109 , 43551 by BH A X5 BERITER 4 X B
gE BRI pGADT7-AC4 5 pGBKT7. pGADT7 5
pGBKT7-PARN F:F51b 11 AH109 FEREFE A . BHE
Xof HE RN BA 1 %6 R Y BE#E SD/-Leu/-Trp ( SD-LW )
BIREERE R A K, i fE SD/-Ade/-
His/-Leu/-Trp ( SD-LWHA ) 5 35 e % 5 55 S
SUA B M X BRORE A2 K o Ul B R R 3R K A
pGADT7-AC4 Fll pGBKT7-PARN 4G [ 383 7% M
(F3),
24 AKREIMFS AC4 5 AtPARN EAEE
2 5 E JC H WO TS PR AD-AC4 FI
pGBKT7-PARN ( BD- PARN ) S5 4k il B} T 7%
M SD/-Leu/-Trp ( SD- LW ) & 7 Bitfa RIS A Bk
BURTEVE, T 25 uL JCRKH, 0B R
Blo10', 107, 107, M T SD/-Leuw-Trp
(SD-LW ), SD/-Ade/-His/-Leu/- Trp ( SD-LWHA )
BREGREEFEIE D, 3d FMEHNE, &3

AD-AC4 5 BD-PARN 7 SD/-Ade/- His/-Leu/-Trp
( SD-LWHA ) ‘B 6k g R B 2 5L F¥aed K, Ui
BHEAMHEER (KF4),

1107 107 10° 1 10" 102 10°
,/ 5
PGADT7-T+pGBKTT-53 il [t

pGADT7-T+pGBKT7-Lam [ U
pGADT7-AC4+pGBKT7
pGBKT7-PARN+pGADT7 [ I8 SR

SD-LW

SD-LWHA

3 pGADT7-AC4+pGBKT7-PARN B: 5 B #GE IS IE
Fig. 3 Validation of yeast self-activation of pPGADT7-AC4
and pGBKT7-PARN

1 10'10210° 1 107102107

PGADT7-T+pGBKT7-53 Ll S ot ot i
R ——— o |
pGADT7-AC4+pGBKT7-PARN ® 09 o

SD-LW SD-LWHA

4 AD-AC4+BD-PARN BB E 1
Fig. 4 AD-AC4+BD-PARN yeast two-hybrid interaction

25 BIiFC I§iE AC4 5 PARN EBEHIE
FE TR X2 38 3 50 v 36 0IE TR AR e 7
AC4 H 15 PARN & 1 EA M BAEH R M BiFC
Ji it — 2 E L BAE ) B S . K ODsoo
{E¥94 0.5 ) pPARN-GC .pPTN-P19 5 pGN-AC4
o pGN-P28 AURFFEETE 12 1 ¢ 1 FLFliRS), =il
BCE 2 h, AR 3 ARAS [OAR L, AR 3
Rt R, 12 96 h JE FFEOG I R £ B M (FV
1000 ) ML, 253 % B pGN-AC4+pPARN-GC &
FF G (40 B AEOR Ot 488 nm BRI A
3¢, X R4 pPARN-GC 1 pGN-P28 Ak 52 94
(ES), g55RW, HrH 2 RAZERIEE AC4
EHSIIEFIFH A NMD 4 KT PARN 7EA K
SR BT A EAEH

3 iTig

WU I 7 A b B SRR R 15 2
—, X EA 2 R A S R VE ) i ™ R
EP AR R AR Z AR, iR
A A FEATHERERY . 2018 4EAE TR 1 R ,
SLCMV Zif() AC4 HHZE—MEHKET, 7
SLCMV K125 3= NMD H & #55 B 2AE M . A i
SR, MAEPARZE LM EE (African cassava
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L PARN_GCpGN-acs |

PPARN-GC+pGN-P28

PPARN-GC+pGN-AC4 pPARN-GC+pGN-P28

GFP

A: pPARN-GC+pGN-AC4 LL[Al {4 %; B: pPARN-GC
+pGN-P28 L [FEFEGHHE ; Merged: YFP 513595,
GFP: GFP %)%,
A: Coinfiltration of pPPARN-GC and pGN-AC4; B: Coinfiltrationof

pPARN-GC and pGN-P28 groups; Merged: Fluorescence
of YFP and light; GFP: Fluorescence of GFP.

5 BiFCI&E SLCMV AC4ZEBA 5 PARN
EAEEEHRBEEER

Fig. 5 BiFC assay for protein-protein interactions between
SLCMV AC4 and PARN in Nicotiana benthamiana

mosaic virus, ACMV ) H [ EiR AC4 FEH, H
R HEERR , RIIZE S ACMV JR B T
WA E AP, R LAY, W kR
B 52 2 35 20 M Y AR A A R o el

o A3 1 mRNA FEf# (NMD ) AMUZ HA%
AW EZN mRNA B0 . T LS, e B
B R A AE A PURG RE B ALY, Rk,
WA AT SLCMV HEAH NMD -5 A9 5055 55 55 46
BU], ARBFFRANT AR T ACA JEN, FFHs: T’
B F IR pGADTT-AC4 FIRUSr 198 N H 4h 36
IREAR pGN-AC4, B 5 R HEERE S A B AR
AC4 5 NMD {5538 # 1) G K 1 PARN AH
HAEH, @it BiFC HiAR#E—LHE AC4 HAH
PARN Z [6] A A ELAE T, FEAE MR R rh 4R K 2. GFP
LR, I XHERE AT BiFC AR5
ghgL A3 % B PARN 5 AC4 3 2 AR A
HAER . MEERES] & 4 A AW £ Fh AR
FRR ML 5% mRNAs @S5, Wi
MR A5 3EP7, REVERDATTO Z:28% 31 AtPARN
X TR T B i A AR R AN AT DY), AtPARN
22 P MO R T A P LA R L AR TR A
o 3BTRS il —— 3R I 1 R 5 S A% b
¥R B#[poly(A)-specific ribonuclease, PARN]HAJ L)

A AR B AR Y mRNA R IRTFRE . PARN
AVAERf# mRNA poly(A) R & 145 L AEH
WS 5 TGS RNA 01T L R i 45 95
PRt AR SRR, NMD AH X T upfl .
upf2 1 upf3X 5 K MEM DCP2. AMIIMGE & 4K
( exosome )PM/Scl100 1 PARN 45 [H TAH HAEHT,
FFF 8 PARN J5 62 7 Jo & S ¥ 1) mRNA( non-
sensecontaining mRNA ) 7 f& 14 &5 B, MAR-
AGOZIDIS %P2 91 PARN 76 2Pk I 41 it 11
M H i mRNA FIEE HAKE I 8w, JF
PARN % ek . BEERILAY PARN ifRES
elFAE 3=4PE45 4 mRNA (18 5'-1F3, M FE
mRNAP! P57 AT 48 9% 55 ( Hepatitis C virus, HCV )
2 ity NMD #1461 26 11, 520 EJC & AR sg ek,
AR, AR 46 i 25 ( Cauliflower mosaic
virus, CaMV )3 25 B S X306 7 TAV &
AESN NMD i ¥, #ids NMD AHXHE T
VARICOSE HAEHH NMD (g gl
SLCMV i AC4 AN{UJE RNA YLERHI T,
i A n] A iS5 PARN AHEAEFH#NH] 27 3 NMD
F PR R B TIRE IR R O
R 5 A 5% A BB 307 B 2% R K S5 4K O 7
AC4 5 AtPARN H WA EAEH, #EM SLCMV
HIBE A AC4 N AR5 NMD AHXH 7 PARN
(RRE ECAE SR B i A B s AR e, DA i O
YU EERG BT BE o MIESE BUABR UL, AT DA G
LPUVE . B 1 S AR e 6 55 o AR B
3R AT HE— 2B 5000F, SR Kk NMD
I F PARN B 758 BEAEE AFE SLCMV
{RYsd R e YR hRE, PE— Wl SLCMV 45
i H AC4 54 EAHEAEMR 2 FHLE. SLCMV
WILH AC4 T 5 R E AWM EAE? AC4 4]
i 5 A AR R AN NMD YjhE?
XS ] A A Ry i — 2B Y
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