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WE. AW AL G LR E R Z 95 & (Tobacco rattle virus, TRV ) 89 & A W 5L, #) 7 ELISA #=
RT-PCR 7 & A R4k B #0069 404 4 FFvt R A se b 47 T AWM 22 2 T 3 — />4 % 45 Peo-
ny-11 ¥ TRV RNA1 5-F 693 5% & 40 5 X 53], 5F 4& & GenBank W €3Ri8 6948 % /7 9] sf L3477
SRR RAR A, BRET,ILHRAEHMN A L TRV 694 & F3K 62.5%; 55 o947 £ A
KA K AT 89 TRV 427+ 24 & ¥ Peony-11 5 GenBank ¥ € 63 /N5 B W9 F 8 59 — 8 F A
90.5%~99.7%; % Yo & & Ao AL 3B B 5 AT F P TRV TTVA 5 MR 2 AN 10 AN TR 20, 28 4] | I8 20 Ja] Bl Ay 45
Jy WA B Fe F EAF M, P Peony-11 4 B 45 T 411,
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Molecular detection, identification and genetic diversity of Tobacco rattle virus on peony

He Zhen Chen Chunfeng Luo Yunjian Chen Xijun'

(School of Horticulture and Plant Protection, Yangzhou University, Yangzhou 225009, Jiangsu Province, China)

Abstract: In order to investigate the occurrence of Tobacco rattle virus (TRV) in peony in Jiangsu Prov-
ince, 40 leaf samples collected from Yangzhou were detected by ELISA and RT-PCR. Partial ORF1 cod-
ing region of TRV RNA1 (Peony-11) was sequenced and analyzed with related sequences on GenBank.
According to the results, the detection rate of TRV in peony was 62.5% in Yangzhou. Sequence analysis
indicated that the TRV peony isolate determined in the present study shared nucleotide identities of
90.5%-99.7% with 63 TRV isolates downloaded from GenBank. Phylogenetic and genetic distance anal-

ysis demonstrated that TRVs were clustered into two groups, ten subgroups with clear geography and
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host specificity, while the TRV Peony-11 isolate determined here belonged to subgroup I-1.

Key words: peony; Tobacco rattle virus; sequence analysis; phylogenetic analysis

P} Paeonia suffruticosa 3 J& T B R AT 24
J&  TE M NIEAR KRGS BRE/ N 2 TR R A AR
RAFAIT FZAEHORE ZRE, " AZEZ
FeFRo A PHETR ERAT T s A B8 LoRHO 2R,
1 600 Z4F- (K= %,2014) . HPR b, HA JEHE
EAE RS w1 R AN )16 A T
INEE R A 20 24 W A HPHR RS . P E 2
Tl 24t PERR G I B R 2 — o F DL PR A
20 20 R R b — R B AR AL AP R
9os 1) BUALSE IR B AR TE T e b7 A KN — R EBRE

FRBE ASHLINN G BE , FB 730 i T RE Bk A
MPERAEREMR . HAT, & &I PR B 0 I 4
F AT 3P, A0 5 4R F S 295 B (Tobacco rattle vi-
rus, TRV) | H 15 & M 9% 7 (Alfalfa mosaic virus,
AMV) FI 3 7l BE 25 9% 5 (Tomato spotted wilt virus,
TSWV) (Bellardi et al.,2003) .

TRV J& TAEPIFFAR o6 FE R0 = s 2405 2, H
SER A1 BAT 2 A IF B EE RNA 4r F——RNAL Al
RNA2(Macfarlane, 1999) , 73 B # A 2 FAS [7) 5 74
FAPPIGTERL TR . RNATZA 6 800 MR (nt)

HAWH . FHEH AR (31601604, 31500388) , V19548 mi ke H AAR# 34 (16KIB210015)
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HEEH L5 SF (Macfarlane, 2010) . RNAT 3T
5" v EEHE (open reading frame , ORF) 26 17~
HA W L4 7 i (methyltransferase ) 17 i€ i (heli-
case ) L 2R (T, 43 T 24 134 kD (Urban et al.,
1996) . iR L% UGA, o] B =4 —A4~ A
A MR RARp FEJT 1 194 KD UEE T, RNAT IR
la ORF %t % 29 kD iz 3 £ 1 (movement protein,
MP), 1b ORF Zi % K/N2 74 16 kD & & it R 1Y
DUBRIPHI 2L 1. RNA2 i 5 217 2 11 (coat pro-
tein, CP) L ke — a1~ 73 A 5 H (2b FT 2¢) (Yin
etal.,2014), Pk 2b 1 2c FEF T HE 1435 2 AN [R]
B (Macfarlane, 2003) , TRV AN [R] 432§ 4 RNA2 /Y
LR A5 A (1 900~3 900 nt) A3 B 5281k

FURT, PR TR A AR S T8 o 1976 4F,
Chang et al.(1976) B X AE H A4t} & L TRV, B
JE ARV 2% 7 e 5 B4 P A & 3 TRV (Jones &
Young, 1978 ; Samuitiené et al.,2009) , 1fij [E A5 K4t
FHRERR IS B> (Mhn 565 ,2010) , HRETHARA
TRV W& EMGE . I, 8 T #1100 4P B g
TRV BY1E L, A58 T 2016 4F 7847 N 11 R 4 40 17y
FLA OB e R B 4 P R R A, 48138 5 ELI-
SA FIRT-PCR J5 ¥ AT R, JFA E TRV 417H3 1
Y ST BV RGO RS R, 55
B AS [ H DX A2 X TRV AR G A0 520, LU A4t 7
S RN 1 BT AR AR

1 M5 %

1.1 w8

BEHEY) : 2016 4F 3—4 A 7847 M 11598 P58 | g
K S5 st P R USRS AL AL B A
SRERIE IR , R ILARE T 40> (G- 1), IR AF
i — 80°C VKA £ o

R KL LB 1597 3 (Luria-Bertani) : 10 g/L 7
FU .5 o/L BRI (10 /L NaCl, i FT AT INAZ
K K (ampicillin) , 2GR B8 50 mg/mL.

77 : TaKaRa MiniBEST Plant RNA Extraction
Kit.5xM-MLV Buffer .dNTPs . RNA il 1 51 | 5z 5
% M-MLV , Marker . pMD19-T # {4 , 52 /£ 4 T %
(K 3% ) A BR/ZS 7 ; AxyPrep DNA #E ¢ 51 i ) 2
FRET AR (V1) A7 B Rl 5 AE 0 8 5 e 54995 25
ELISA {7 & , Bkt A YR A PR A Al ;2% Tag
Master Mix, B 54 MERE A W RL A BR S 7] 5 Hgxiat
A = o pr i

X% . Eppendorf AG 22331 PCR 1Y, [ Eppen-

dorf 2y 7] ; 5 1 JS-680B HEML LG R G, FIFREHA
A s XW-80A BUie i I % # . LI Wi v ias ) s
DYCP-28A .DYCP-31A R HL kA, AL 5t i 75 — X%
J; Thermo Scientific MicroCL 17 i 25,0001, £ [H
Thermo Fisher Scientific 23] o

1.2 Ak

1.2.1 =t/ % RNAZZIE ELISA #n]

i F B RNA [ $2 B = I TaKaRa MiniBEST
Plant RNA Extraction Kitii7| & Ui Fi#EAT,

K A 0 400 B i 2495 3 ELISA iR 7] & i A7
TRV K, HAARABRUNT « % IRECE: 20 min (147
JAA TR B IR AR 2%, T AR A B 348 % B nl
4°CUKRE o BB ARE S FLRFEASL A LA A
IF) ¥ B () b o i 50 L. JerEREARFL N S pL
RNA, Fifin45 pL B W B ; 25 LA BRasH
FLAL AR S LR AL R AL I A BAR A S e
fif} (horseradish peroxidase ) #xic B4 4714 100 pL,
FHAER BB SR FL, T 37°C B H 1R A 1R 7 60 min.,
FERWAR TR K AR B30T, AL BE AR, 7
1 min, 2P0, 7E KR EHAT, ik 52 Pl
S (B AT VMR BLYZEMR ) o FFLIMAJKY A BGR
FlE ) 4% 50 uL, 37°CHREYEHF R 15 min, &L
A 50 pL 2 1R, 15 min PITE 450 nm A0 5 45
fLI ODAH,

1.2.2  cDNA &R A PCR ¥ 34 | LI A )3 7] | 2

A R 3 BF M-MLV R 4R S v 51 W
TRVR1439(5'-GCHGCCCCGTTWATGAAYARGA -
C-3") (Fisher, 2012 ) ¥ i RNA S 5% 5% 856 1 4 cD-
NA, 7£ PCRAEHRUIMA T F1HAF] : 20 pmol/L T
#5149 TRVR1439 1 pL 700 ng/uL & RNA 1 uL . JC
IR /K 4 Lo 1R21E L5, T 70°CHEH 10 min,
SRIT TGS T UK 8412 min, PCRAEEL S s Jq
AT FIE ) : 5xM-MLV Buffer 2 pL . dNTPs (4%
10 mmol/L)0.5 uL .40 U/uL RNA 7] 0.25 pL.
200 U/puL 2 % 5§ M-MLV 0.25 uL . JoA% 2 it 7K
1 ul. REFELSs, T42°CHH 1 h, 70°CHF
15 min, VK F ¥ 1 2 min, 75 %] ) cDNA & A4 17
F-20°CH#H

B I I AR AS A cDNA %5 38 FHAE PCR SV Y
iR . 50 uL PCR W AR R : cDNA 2 uL, #5114
TRVF683 (5" - GCTATTGGTGATCAAGCTAGAAG -
3')2 uL. Fi#514) TRVR1439 2 uL.5 U/uL 2x Tag
Master Mix 25 puL.ddH,O 19 uL, PCR S i %4 :
94°C7EM: 1 min, & NI 55 A4#E47 30 MG : 94°C A
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30 s, 58°CiE k 30 s, 72°CHE{H 1 min, ) 72°C 4E
i1 10 min, 4B PCR =425 1% B AR HBEE I FL K
BiJ5 , VIHLT780 bp 2247 1) H W %4 HEERE MG 1 A1 BR 2 w47 5, 945 )% 51 F) F BLAST F1
f I alifb ) , TR pMDI19-T 244K, e Ak K AT BioEdit X FEATF 81 HLXHRIZMHT

F1 IInEFNTHAERREFER

Table 1 Sample collection list of peony in Yangzhou City in Jiangsu Province

W Escherichia coli DHSa., PFH1: 78 5 28 B i PCR %
RS, BEALEE 3 e A T AW TR (Rl ) i

' SRAFERT(E] RAFEHS RN Kk 5 Testing result
Number Collection time Collection location Symptom ELISA RT-PCR
1 2016-3-29 J P4 i) Slender Western Lake BELE Mottled + +
2 2016-3-29 45 P4 i Slender Western Lake AEM Mosaic + +
3 2016-3-29 45 V44 Slender Western Lake FELX Mottled + +
4 2016-3-29 9% P51 Slender Western Lake BELE Mottled + +
5 2016-3-29 JE PG Slender Western Lake BE3E Mottled + +
6 2016-3-29 4% V4 4] Slender Western Lake FELX Mottled + +
7 2016-3-29 9% P i Slender Western Lake B2 Mottled - -
8 2016-3-29 95 V434 Slender Western Lake L% Mottled - -
9 2016-3-29 45 P4 i) Slender Western Lake AE Mosaic - -
10 2016-3-29 9% P4 i Slender Western Lake B3 Mottled -
11 2016-3-29 JE PG 19 Slender Western Lake BEEX Mottled - +
12 2016-4-09 453 P4 i Slender Western Lake FELX Mottled + +
13 2016-4-09 453 V45 Slender Western Lake # 1k Yellowing + +
14 2016-4-09 8 P55 Slender Western Lake yi4 Yellowing + +
15 2016-4-09 453 P4 i Slender Western Lake AL Mosaic + +
16 2016-4-09 45 V415 Slender Western Lake FELX Mottled + +
17 2016-4-09 J81 P43 Slender Western Lake # 1k Yellowing - -
18 2016-4-09 JE PG Slender Western Lake FEM Mosaic - -
19 2016-4-09 J53 P 3] Slender Western Lake FELX Mottled - —
20 2016-4-09 45 V44 Slender Western Lake FELE Mottled - -
21 2016-4-09 95 V434 Slender Western Lake EIZ Mottled - +
22 2016-4-09 453 P4 i) Slender Western Lake FELX Mottled -
23 2016-4-09 453 V4 i Slender Western Lake AE I Mosaic + +
24 2016-4-09 JE PG 19 Slender Western Lake A6 Mosaic + +
25 2016-4-09 453 P4 i Slender Western Lake AL Mosaic + +
26 2016-4-09 J83 VG I Slender Western Lake AEM Mosaic + +
27 2016-4-09 PG el fh 7K Western Music Water Park BERL Mottled + +
28 2016-4-09 P 1 i 7K Western Music Water Park FELX Mottled + +
29 2016-4-09 P 1 Hh 7K Western Music Water Park FELE Mottled + +
30 2016-4-09 PGl il 7K Western Music Water Park B9 Mottled
31 2016-4-09 PG [l [ 7K Western Music Water Park FELE Mottled - +
32 2016-4-09 VG e i 7K Western Music Water Park PELE Mottled - -
33 2016-4-09 Vel i1 7K Western Music Water Park BELE Mottled - -
34 2016-4-09 PG [ [ 7K Western Music Water Park FELX Mottled - -
35 2016-4-09 4 el il 7K Western Music Water Park FELX Mottled - -
36 2016-4-09 ST k40 & Shi Kefa Memorial BEIZ Mottled + +
37 2016-4-09 2] 40 &1 Shi Kefa Memorial BER Mottled + +
38 2016-4-09 SA) 40 &1 Shi Kefa Memorial BELE Mottled + +
39 2016-4-09 {25171 3% Bianyimen Square I Mottled + +
40 2016-4-09 #2511 Bianyimen Square BELE Mottled + +

+: PHE; — ¢ FATE. +: Positive; — : negative.
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123 SHMILFe 2 AL FH 5T
DL 3R B BE W B (Pepper ringspot virus,

PeRSV) (NC003669) 1124 L Xt 73 #8940 41, 4 Gen-
Bank H1 L85 Y 63 4~ TRV 4385 4 5 A 52 ki
(4 )5 51 #4743 7 o 3l &F CLUSTAL X2 il TRANS-
ALIGN (] Georg Weiller {45 Bl ) i1 4% 11 2 /751
FVE LR 7 51 (1) F X, DA a2 Fe X6 J5 A% A R Y 51
HE TE A 2 1% 1 2 RE PR

it FH 4K Mega 7.0 XTI 34 5 1) 38 3k 40 42 1%
(neighbor-joining, NJ) #17 R Gt & HE 73 Hr , K A
247 (bootstrap ) EFT 1 000 YA il 154646
124 ZAFRAT Ao A% 32 8 AT

{ili 1] DnaSP 5.0 2K F 53 A [F) A te o B 0 O A%
12 % #£ 1 (nucleotide diversity) A1 . {4 I &2 £ 4
(haplotype diversity) . ¥ >t , F54%) RNA Jj5 ¢ Fft
TE Y B AR AR R TR 2 R (AR
K 1A Mega 7.0 38 4o 5 R 2H AL SR 155 2 (maxi-
mum composite likelihood) TT5 53 B WA [F] 7341
A IR AR R R, S H] 2R T 1 000 7K
B il A g

2 ERESH

2.1 X ¥R ELISA % RT-PCR #& ] 25 5

2016 4%, VLI A M T 4L PR 5 TRV A5 45
7R, 7E ELISA KN, 40 FHEGRRE A A 224>
FE A B A H 2R K 55.0% 5 7E RT-PCR K&l b, 7]
J 51 % TRVF683 Fil TRVR1439 7F 25 MFE L 1 4k
524780 bp b Bt K H R K 62.5%. Hid 2R H & P
WL PR L TRV A6 28R 65.4%(17/26) , 75 B i
JKBESR Y TRV 6 2Rk 44.4%(4/9) .
2.2 TRVHIFSI SR RGHL ST

BEALIERE 1 4~ TRV FHHEAEf (Peony-11) #4752
RN , 00 2 1) 3 A T B e 37 58 4 — B, pE R
1 M7 912 BLASTn LU X, 45 5 i 75 H 5 GenBank
o1 TRV T84 25 5 1) (KT033407) B AT 99.0% H—
HOR 8 L BOR AP % B TRV, IRR %5 B
YT 51 #3851 GenBank , HoE 555 KX345120, R
JHl DNAMAN Xf TRV-Peony- 11 Il GenBank ' T %%,
[ 631~ TRV 43 BT 2 17 9 LUxt , AT IR ¥ 51—
FORITE 90.0% UL | Horp Peony-11 5343254
(AF406990) ) —BUR i, 99.7%; 5 56 F4H S5
B (IX912715) (—BCREAR, 4 90.5%

TER G AL 1, 64 4~ TRV 2 B I 1 2 445

2], LA T4 TP 43 AN B AT Ak 6 P4, 43
B 1-1.1-2 . 1-3 . 1-4 I-5 F -6 45 T2 v 21 443
Yol oy B4 N4, 43 00 -1 10-2 \11-3 Fl -4 4%
WFSEINE ) Peony-11 J& TWLHI-1 (K 1), #4HalH&
V2 [) 2L 3 A A B AR SV B N2 12 1-3
[-5.1-6 \11-3 . 11-4 1 53 B ok B T3 L 11-1 . 11-2
Ha oy ) EEOR [ T E R S AN, 1-6 414
1 TRV #8085 L 4P -4 W2H TRV #40 B H £
% -1 WZH TRV K370 B H S8 5 X KB TRV
FEANIA) 5 25 ) B0 5 e R S
2.3 BHMSTMBEEESSTER

EL A TRV 43 85 9 76 AN 5] 4320 P 11 LA 2 R A%
TR ZFEME K B TRV 72 ARGk B 4L AR AT
e (R BRI 2R (>0.971) R A% R 22 0E
P£(<0.0411) ; FEAS TR 25 EFPRE R, TRV D45 250 5
PRI R A AR A AR 2 B (0.933) Fildw i Y
AT IR 2 FE1 (0.0554) s AR BRFP A, TRV 22 [
R R R %) B AR AP EAR 0 T 1.000 , TTAX 1
PR 22 FEPEA R i (6 2) o

AR )33 AL 25 S eh , 2H RN 10 [a] s (2 1 s
490.095, it M5 25 55 k2 . 7R 7T, TRV 4141
FEFEM MBI B Ik, 0 0.0376, 41 SR S E5 55
TE) Py Je A% B B de v, oM 0.0811 (36 3) s 7E AN [ml [l ¢ 1],
TRV 35 EFIE 2= Ao AL HE B fe i, o4 0.0878, Tl 5
W 2 AT A 0 ) 25 5 st R 90 0.0527 (£ 4)
3 Tt

AWF5E i 5 ELISA 1 RT-PCR ¥ S PR i Y
KW 25 HAFAE 25 55 ELISA 45 5 B A 22 MRES N
FHE , 46 1Rk 55.0% ; RT-PCR 25 5 58 75 A7 25 1K
O BEE K RN 62.5%., SRR, AT g T
E e B 2 IG5 3 ELISA JCEEAG I HY 5 53 AT oh
LR W) IS B, X RNA il 2 45 552 i 4
K, TR A I 25 R R N 2 —, R 2 F
Ti RS RAEAE R 2 5 (BT R BH TRV 7671
E M T PY F R A2 ROZSEH PR AR
—NEEREY Z — . SRS R,
He & Chen(2016) % ¥, TRV 1EVL 754 M A5 25
AR R 65.4% DL X FEH TRV J2A 28 2 Fh
T BT PRI 2595 T 1 R BRI 2
— o TEFR AL FBE SRR A PR b K R
HRETE ik 75.0% F158.6% , 5B TRV 7] fig 25|
AT PRI R B AE R AL
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NC003669-PeRSV Subgroup Group
AX666013/Unknown

661 AX080159/Unknown

6 BD293864/Unknown

AF314165/Tobacco/Unknown

AF406990/Unknown

LDOO 155/Tobacco/Unknown

)

X06172/Unknown
NC003805/Unknown I-1
AF166084/Unknown
®AF034622/Tobacco/USA
KT033407-ByKt-Bav/Potato/Germany
KT033406-SHM/Potato/Germany
L KX345120-Peony-11/China
97~ KF705618-PVS-620/Barrenwort/USA -2
KF705616-PVS-340/Barrenwort/USA
71 1X627781/Peony/USA
JX627780/Peony/USA
JX267269-ALB6/Hostas/USA
JX267270-ALB6-TRV2/Hostas/USA
991 JX627783/Peony/USA I3
JX627779/Peony/USA
JX267271-ALB6-TRV3/Hostas/USA
JX267264-ALB6-TRV4/Hostas/USA I
1X627782/Peony/USA
L AJ586803/Nematode/Netherland —1-4
IX144389/Peony/USA
IX144390/Peony/USA
991 JX144387/Peony/USA
GQ903771-MI-1/Potato/USA
JX144388/Peony/USA
591 JX144382/Peony/USA
- 1X627791/Peony/USA
— JX627799/Peony/USA
I1X627773/Peony/USA
99|t 1X627790/Peony/USA
- 1X627805/Peony/USA
JX627802/Peony/USA
JX627792/Peony/USA 1-6
IX627801/Peony/USA
JX627798/Peony/USA
1X627789/Peony/USA
1X627804/Peony/USA
JX627803/Peony/USA
KF758790-11r21/Potato/Poland
93| JQ235203/Hostas/Germany
64| KE758792-Mlo7/Potato/Poland
97 KF758793-S1u24/Potato/Poland
HM195288/Rose/South America
KF758791-Deb57/Potato/Poland
KT033403-Ina/Potato/Germany
KT020851/Potato/Germany
99— KT033405-ByKt-LS/Potato/Germany 112
KJ826365/Tobacco/Germany
JX912715/Peony/USA — 1I-3 I
LJX267288-SOSS-TRV3/Hostas/USA
IX267278-SOS6-TRV5/Hostas/USA
r IX267289-SOS8-TRV4/Hostas/USA
g9| 1X267287-SOS8-TRV2/Hostas/USA
- JX267286-SOS8-TRV 1/Hostas/USA -4
— 1X267279-SOS6-TRV6/Hostas/USA
JX267272-SOS6-TRV 10/Hostas/USA
— JX267277-SOS6-TRV3/Hostas/USA
[ JX267281-SOS8-TRV5/Hostas/USA
JX267280-SOS6-TRV7/Hostas/USA

84

o
\O

5

~

98

——

0.05

I — | 8

W=

I1-1

El1 LATRV RNA1 35 ORF1 f7 U932 4 & HIE a8 3 Gt L i
Fig. 1 Phylogenetic trees of peony and related plants constructed with partial ORF1 region sequences of TRV RNA1
Or TSR v LG S50 B 2 P27 /R SR B o . R BB 1A BR 751 (NC003669) 1 A4 . T
MAEARWIFE TS5 B . Isolates are indicated in the tree by accession number-isolate name/host/geographical origin of collec-

tion. The nucleotide sequence of pepper ringspot virus (NC003669) is used as outgroup. The bold isolate is obtained in this research.
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32 TRV RNA1 34> ORF1 5l SR B FNA% H S S et 0 47

Table 2 Haplotype and nucleotide diversity analysis of partial ORF1 region sequences of TRV RNA1

4y Group #2 H No. HRAIZFEME HA AT IR 22 P
REKE I 43 0.993+0.007 0.03200.0008
Phylogenetic group 11 21 0.971+0.030 0.0411+0.0045
A TFPRE #F} Peony 24 0.996+0.013 0.0359+0.0075
Host population 44T Potato 10 0.933+0.077 0.0554+0.0090
JIH . Tobacco 4 1.000+0.177 0.0451+0.0199
% Hostas 15 1.0000.024 0.0435+0.0085
£ %€ Barrenwort 2 1.000+0.500 0.0090+0.0068
Hhy R FEFE USA 42 0.999:£0.006 0.0526+0.0039
Geography population %] Germany 1.000+0.076 0.0618+0.0081
>~ Poland 4 0.500+0.265 0.0019+0.0010

TG Y BEhREZE . Data in the table are mean+SE.

3 TRV RNA1#% ORF1 X AEF EEHIEEEE I
Table 3 Genetic distances among the different host groups based on the partial ORF1 region of TRV RNA1

H:F}Peony  EFZE Barrebwort Th44# Potato T % Hostas % Tobacco
#1F} Peony 0.0376(0.0050) 0.0811(0.0079) 0.07364(0.0078) 0.0586(0.0059)
£ f4E Barrebwort 0.0758(0.0083) 0.06358(0.0077) 0.0528(0.0062)
LAY Potato 0.07224(0.0071) 0.0689(0.0071)
% Hostas 0.0714(0.0076)
JHEE Tobacco

4 TRV RNA1#% ORF1 X AEE R EHIEEEE I
Table 4 Genetic distances among the different location groups based on the partial ORF1 region of TRV RNA1

ZHE USA 78[E Germany % > Poland
FEUSA 0.0761(0.0071) 0.0878(0.0094)
% ¥ Germany 0.0527(0.0060)
7% 2% Poland

TRV B A 8 5 1 35t 1% Z #E 7F , Koenig et al.
(2011) & ¥ TRV AL(HM 195288 )RNA1 5 H& TRV
I3 BN 29 92%~93% 1) — B3, R AR K
L TRV Peony-11 43 B4 5 H B 4 2y i) — 3%
90.5%~99.7%. Sudarshana & Berger (1998) # #j& CP
RIETR T 5K 40 e 506 52 4L 1) 8 A4 B W 4l
2 41 ; Koenig et al.(2011) #R 45 RNA1 3 K 21 F¥ 51 4
K R i 24905 FE 4 8 1 A B WL 43 Tl 2 4, 1T Koenig
et al.(2016) R & RNA1 Zi i 4 16 K & FH 5 21 N0
BN 3 4, AT RSS2 SR TRV (K s
RNAT1 R[50k 244, 22440, L2 R] ) 338 14 1 5
3 . TRV AR[R B PTE R G A0 b i 431 52
) Hiy AN P E A DU IR, TRV FE AN [ [X 38 AN [+]
A FFPEE YA T R AR KT g T AR (] 1)
WAL B ., W FE TRV R A P, 32 345

558 P10 L o 25 R P S SRR

25 b AR R4 T TRV TEVL 4 4 M T 1
& AR DL , BTG TRV 247 MM T 4 P 2
(BRI 22—, 75 TR BT T TRV 7EAS[H
E R ARAF RSt ZFer 22 5, PR EER
AL TSRS . B T A R A H S
BN — FEAR /D TE G S50 E L I5E
AN 7] 1l DX P SR AR Hl s FIRAE B, 1 — 20BN TRV LA
K78 2 Fi 2 AMV A TSWV TETT IR 4L P Y
KA ARG, DL L5 AP R Y o 0N
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