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E . A B3R A% % 9% 2 (narcissus yellow stripe virus, NYSV) F= 7K Al i 44 5% 2 (narcissus degen-
eration virus,NDV), 72017 54 A J2T 75 8 2 /T R 4R 24 AR AL R AF i T 18 45 e R & Bl bk X R
J (reverse transcription-PCR, RT-PCR) #-i , Ak 6 AN 7R AL #F o P 3K 45 5 TR K > — B o9 42 88 A
B, it B CP A Fe 55 547, 45 A GenBank ¥ C.3RiE 6948 £ 5 5 3T BT 3513 69 4 £ NYSV 57
Fo22 5 NDV B3| SAT AP R LE M R ST, R E T, IENYSV CPREAR T ANANTA
155 ;NYSV CP % AR A2 FAR 3, ABME & T 75% , 7 NDV CPABMA 5735 96% ; 2 2 %8 F #E P,
NYSV %% %k 54 428 ,NDV 5 & 4k 54 228; B ANYSV 5 5 WA 58 445, 4 0.136,
T NDV ¥ B A B A7 5 88 5 A4 5, A 0.012;NYSV CP AR P II40 5 4R 69 A3 & &, A
0332,NDVFE S EMmE B Ay BRI EAIES £7FH 2, 4 0.104;NYSV F BAFE S 8 AF
RO IRAE £ 541 0.166, 42— 89 R B 3R NYSV 5 NDV &) CPA R & T kB EAER T,
K RAE K gm A ; RALBALIR A FPAEAE A B4R S AN

Population structure and genetic diversity of narcissus yellow stripe virus
and narcissus degeneration virus
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Abstract: In order to prevent and control narcissus yellow stripe virus (NYSV) and narcissus degenera-
tion virus (NDV), 24 narcissus samples were collected in two cities in Jiangsu Province in April 2017.
The nucleic acid fragments with the expected size were obtained from six narcissus samples by reverse
transcription polymerase chain reaction (RT-PCR) detection. The CP gene was cloned and sequenced,
and the population structure and genetic diversity of four NYSV sequences and two NDV sequences
combined with the related sequences reported in GenBank were analyzed. The results of recombination
analysis showed that four recombination sites were found in NYSV CP gene. The diversity of NYSV
CP was very high, and its similar value was higher than 75%; the similar value of NDV CP was as high
as 96%. NYSV was divided into four groups, and NDV was divided into two groups in the phylogenetic
trees. Nucleotide diversity of NYSV isolates in Japan was as high as 0.136, while that of NDV Chinese
population was as high as 0.012; the genetic distance between group II and group III of NYSV CP gene
was the highest (0.332), and the genetic distance between NDV Chinese and Japanese isolates was obvi-
ously different (0.104); the genetic difference between NYSV Chinese population and Japanese popula-
tion was 0.166, with a certain degree of gene flow. The CP genes of NYSV and NDV were under nega-
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tive selection pressure.
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KA A 5B ZAE A BRI AL ST, XA TR
TR TRER KRB AEZ—, R ARTE,
B B WANT" o AR R R e S BOK Al B
ZEIRAE, FhERAR /N AERL D . IKAIL B 459 5 (nar-
cissus yellow stripe virus, NYSV) 3= EAZ YL A4 557 B
TRANFHE AL R B L 45 80 AR, ™ S B A
Ak, AL A i R LR A AR (Th A
2012) . NYSV A&, ferh [ | 3L 16 45 [ 2 44
7 1 (Asjes, 1996; Langeveld et al., 1997; Clark &
Guy,2000) . 7KAilliB fk.9% B (narcissus degeneration
virus, NDV) 5 I 7E 3 [ KAl _F % 2K (Brunt, 1966;
Stone et al., 1975) , 7 F{GHIE A, T ELE P A0
b, HA g ERAL ZE R AN G, 1983) , J8%
UL S E2 I SN N e S ST BN
I AEE IR A 75 7K (Chen et al.,2007) . KAl Tk U
7% (narcissus latent virus, NLV ) {244 5 S EoKkAlM F
LR IR S e S5 0E BESCAERE IR, K S B ™ H 52 1)
TYL IR KA RS b AR A 7 BT/ (Chen et
al.,2006)

fRYIKANPRTEE AR T SR Y iR, 2
5 NDV NYSV NLV %5 (S5, 1990) . H i
T A 7 A AR v A g mE A T, An it
6 25 (2008) 7E 7K il L A5 0 2] 7K il 385 388 75 B i 2
(narcissus common latent virus, NCLV) F1 NDV;
Ward et al. (2009 ) 75 P4 2 7K Al Hhoks: ) 80 7k Al
J% B (narcissus late season yellows virus, NLSYV) fll
NDV, 5KI%5 (2019) 76 71554 AR & B ks
MF|NYSV NDV LUK NCLV = Fs & , BA#f 1T H:
Mo B 5 H B 43 B ) 2 R st A 2 S P R e 3
FERPESERE . BRATCT S5 Y N EEE A+
AL B I B THE S B Y 6 # (potato virus
Y, PVY) LK TuMV % (Ogawa et al.,2012; Nguyen
etal.,2013), X T NYSV LK NDV H Rl LS 1 5
WL ZREMW D, AN, SR B AR R AR
Yy v R SE I TR TR RIS H St L 2R S BT i O
B AHTERR A B D OT O R AY 3, T AR A
R 5L PR 20 v B ] ) e P4 | BRI G385 4R vh 43 s
FERO L i — 348 F- B (He et al.,2016)

S HHENYSV FINDV R L5 AG) Rt i Z4F 1
FRAE , A ST T 2017 4F 4 A FEVL 908 # M A g i

2 AT RAEAT BRER SR A0 B (0 55 80 AR A5 BT B
9o S ARLE R KA R K ALl 2538 5 14
Tu3T9M F1 POTYNIbNOT4P 17 30 5% 55 38 45 Tl e
3 B (reverse transcription-PCR , RT-PCR) 41 , i
i v T BT R S S A NYSV HINDV P Rl
B 3 X ITAS P 91 5 B o v O 8 SR Ay B i A T
M RGN AL B S AR R ) 5
A3AT L LAY A V5 48 AR A 35595 1) B 2 $2 it 48
S
1 MR EFE
1.1 ##

HEIRAEY) : 2017 4F 4 H ARV RAER I AL |
A0 RIS 55905 B BEAUE AR A KA i 24 A4, Hor
P T R TR AR 74, M T T B KR AR 641, 1
TR KR 111,

B 55 4 . LB (Luria-Bertani) 3% 35 & . 2 4
10 g/L \NaCl 10 g/L . JE 52U 5 o/L, {8 FH AT A
AN EER A NEERLWE RS0 /L,

R B AL ES : KA Escherichia coli DHSa,
A 52 By %5 R AF 5 5%M-MLV Buffer, dNTPs. Mini-
BEST Plant RNA Extraction Kit ,\M-MLV S #% 5 i |
Marker .RNA B #1577 . pMD19-T 244, 52 4= T2
(Ki%E) A PR F] ;2% Tag Master Mix , B 50 i MERE A
YR A B2 F] 3 AxyPrep DNA #E % 01 57 &
T A AR R (R A BR A g il 2 ok [ =
SHTal. XW-80A Bk IR A , TV 5 T U7 PE 4R
@] 3 AG 22331 PCR X, 7 [ Eppendorf /3 ] ; JS-
680B B I 15 F 46, 11 55 1 BHE AT BR 2 7 5 Mi-
croCL 17 & B .0 #H1, 3& [ Thermo Fisher Scientific
/N ) 3 DYCP-28A . DYCP-31A &I kAl , b 52 75 —
AR T s TRANSALIGN $14: , K ) P [5] 37, K 2%
Georg Weiller (4% 2114
1.2 Fik
1.2.1 =t ERNAJRZ DNAS A,

Z: B8 MiniBEST Plant RNA Extraction Kit &7
B UL B HEBOKANI A5 RNA K RNA ULTE I
T30 L TCAZFR /K . FIH M-MLV % S g Al
Y b B FHiE M 91 ) Tu3TOM (5'-AA-
AAAAAAAAAAAAAGAGCTCGGA-3' ) (Zheng et
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al.,2011; Ohshima et al., 2016a) , ¥4 #. RNA J ¥ &
B —%if cDNA
1.2.2 PCR¥Y 3 Sl A 53]l 2

1£ PCRAE RN ATCAZRR7K 4 uL .20 pmol/L
FUF514 Tu3TOM 1 pL 700 ng/uL &L RNA 1 uL, iR
AR, T 70°CHEE 10 min, MBS Tk FdH)
5 min, ¥ PCRAEE L5 s )i FHILA 5XxM-MLV Buf-
fer 2 uL .10 mmol/L dNTPs 0.5 pL .40 U/uL RNA fi§
71 0.25 pL 200 U/ML M-MLV 2 % 5% 0.25 uL
TeA% R IE7K 1 pL, BTG B0 S5 s, T42°CHEE 1 h,
70°CHFE 15 min, 7K 321 5 min, K515 £ ) cDNA
W T-20°CIR- 17, % H o 50 uL PCR R {K R : cD-
NA 2 pL. F #7519 POTYNIDNOTA4P (5-GGGGCG-
GCCGCATATGGGGTGAGAGAGGTNTGYGTNG-
AYGAYTTYAAYAA-3')2 uL . Fiif 51 % Tu3TOM
2 uL .5 U/uL 2xTag Master Mix 25 pL.ddH,O 19 uL,
I RN A Y ARAT B B e o 4y
IS E . PCR U Z6AF : 94 CHUZEYE 1 min; 94°C
M 30 s, 60°CIE K 30 s, 72°C HE i 2 min, 30
R 72°CHNIREEM 10 min, . 43 PCR PEHI 28 1%

EHHEE I B Yk A B e, VI 751 bp 2245 B H B9 447

FHEE I TSGR & [T 4l AL )5 ve B 31 pMD19-T 2%
i, 840 K W FF 18 Escherichia coli DH5a. %4 PCR
Bk ve b 2 BAYE S | BEALIE I 30 A se R 244 TR
Y TR C ) B A7 BR A B AT, R
BLASTN #1 BioEdit. DNAMAN %4 %} i 15 )5 971 33
FFFEHI LR R4
1.2.3 NYSV5NDV CPA B 57 & 28 57

W F 3K 45 (9 NYSV F1 NDV CP 3E A ¥ 31 5
GenBank H BB SR TA 7T HIF AT 001, AR B
NYSV-ID 4 B #) G575 :NC011541) ,NYSV CP 3
A 4 A S A7 A, A3 AL T NY SV AR
[RZH%5 8 999.9 422.9 055 F19 359 v s, B R
J7 0 A8 X6 10 1 24 B 1R I 51 F) H CLUSTRAL X2
(Larkin et al.,2007) F1 TRANSALIGN %44 Lt %,
PR LU XS 5 AR AT B2 I3 5 e 08 1 1 4 15 Hh 2 R )T
51|, i1t Datamonkey (http: //www.datamonkey.org/)
1 GARD F1 RDP 4.0 %% {4 fJ (Martin & Rybicki,
2000; Martin et al., 2010) ' RDP (Martin & Rybicki,
2000) . GENECONV (Sawyer, 1999) . BOOTSCAN
(Salminen et al., 1995) . MAXCHI (Smith, 1992) .
CHIMAERA (Posada & Crandall, 2001 ) .3SEQ (Boni
et al.,2007) F1 SISCAN (Gibbs et al., 2000)-E x4
XFNYSV LA NDV CPEEH P oI ST ARG . 2

BN R A4 BRI, Bonferroni #2 1F PAEL M 0.05 8%
001, 752/ 3B B 5 ) P /INT 1.0%
107, D)3 43 &5 ¥ 7] & o~ 2 4 1K (Ohshima et al.,
2002 ; Tomitaka & Ohshima, 2006) . M 434 ¥
2 % %% 7 (onion yellow dwarf virus, OYDV ) Fll 5%
5 A6 % 7% (turnip mosaic virus, TuMV) i 721 7
1, B4 551 25 Bk OYDV 441 31 %F NYSV [F 51 |
TuMV SN 51156 NDV 81 (4 i 11 5200, 14200 8
NYSV FINDV CP F[F [X 35k 1t 55 21437 15

1.2.4 NYSVENDV CPARE FF|bstFe 25K A 54T

433 EL OYDV (GenBank % 5% 5 : 1X433020) F1
TuMV (GenBank & 55 : AB701690)/f 5 NYSV #1
NDV Lt Xf 43 A B9S2 o 4 B 3R A5 19 7 4 43 0l 5
GenBank 1EVE R 37T NYSV /&4 .21 1~ NDV
57 B W i AT X g3 ol i CLUSTAL X2 Fl
TRANSALIGN A A7 4% 1 1R 7 51 Fl 2 B 12 7 471
(A LT, DAB A X 5 A% T IR )7 47 i L A 4 1%
G o R FABEE A A MEGA 7.0 I H R 40
KEW, R K AZS LT 1000 BT (B
45,2018) .

1.2.5 NYSVENDV CPA R % A Foii 45 38 & 547

FIH DnaSP 5.1 A5 AS [ FpE 2 2 9 B R AT
PR Z2 A PE AN SRR TR Z R #E 471158 (Librado & Ro-
zas, 2009) ; [A] B} F FH SDT 1.0 5B NYSV P &
NDV 7E CP F£ A I 098 H iR 2+ 1% (Mubhire et al.,
2014) . — LI AR Y RNA Sk 8 FIRE i S iR L 22
FEPER R AT IR 2 AP EEIR (He et al.,2016) .

il i DnaSP 5.1 /4 # #i& Tajima’s D (Tajima,
1989) .Fu & Li’s DAIFu & Li’s F(Fu & Li, 1993)
3NSHGHAT RN 30T . FET 207 s iR
DL AT - 2450 1155 Tajima’ s DE 5 3T B2
AR A7 A5 AR RN ARV B T T B Fu & Li's
D BT B AR i i BSR4 [ 22 572 1Y)
FEMEITTA Fu & Li’s Fo #7X 3-ZS5UHI R
{8, VLA 2 SRR, A B e D sl R e
5K f9 7] HE (Tajima, 1989 ; Tsompana et al., 2005) ; /2
Z L WA AR R rh AR i S I b T
AR B AR

R B R A LR A Y, i F MEGA 7.0 #4F
TSR] 4 20 A [) B X 1 NYSV 20 35 9
NDV 73 85 W) iy 3t A% 1 B8, R S K A 2 ik b AT
1 000 LD H5
1.2.6 NYSV5NDV CPAR A% £ el B 3RS

FIFH DnaSP 5.1 # i K Z 1S, 3% 3D Gei Tk
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Oy MEANTE] 24 A [ B X sk i NYSV ONDV j# f%
25 S DA R LR AZ AR s KRN Z 2 LA 81l Al
BAGG 8T KA A PP 2 (]38t 1% 25 5 1)
SR, BRI B D, 5P 5 IR TG
ZH RS . R KA Z G HEAR /N, 36 44
Teii (22 SRR (PR, 2016) o S, &84S 1T
M E T B 24 DL A DR AL RIARE S, mT AT
A ) b P2 2 ] | AHAR 381 ) H BRAUR A 73 A3 00
LR ¥ = (BT S B R Ees d T B~ 7 s vab A D N LAY
(B R A 1 5 F, B R R [ 45 57 5 R 031 8 11 s o 25
S, B R )5 A 22 53 0 R B 5 N, 1 R 7 A 1
BN R TR ECE M EMTERE R, —#
F 48 XHETE 0~1 2Z 18], Y F HZAXHE/ N T4eit 1A
0.33 i, FEBH 2 A~ Hb X 2 [A] A7 AR50 B 1) S R 28 3, 2
0.33<|F,| <1.00 B 0] 22 3t 9 401 3% AR I (He et al.,
2016) . # N,<1 B, FPRFARZ 2 K A s AR AR , 3R
st AR AR SR AR A R AR AL ey 2R A
MR N >1, R Z ¢ R B 835 R [ A AE AT LA
I M FE R A2 AT 1 B3 (Wei et al., 2009 ; Zhang et al.,
2011;Nguyen et al.,2013)
1.2.7 NYSVENDV CP# B ik 3 & /1 547

FIFH MEGA 7.0 %k {4 () Pamilo-Bianchi-Li meth-
od T2 J7 X AN [A] 20 P4 LA JAS [] 3R 9 B NY SV
FINDV CPEEH AR R 5748 dN 5[F] X 48 dS 2
8] Y Eb A HE AT 5A, T dN/dS B SR I3 NYSV K&
NDV CP 5K I Ak 32 (3% #8161 . 24 dN/dS>1 T,

FZA o B9 52 1E I PR sk ZRR AL BRI 5 2
dN/dS=1 I}, UL 73 B AL T PR B R 1
2 AN/AS<1 B, SR A o3 s W A T e Ak s £ )
BRI (BHREE,2017)

2 BERESH

2.1 KALHE G A2 FR R IR T-PCRIGI K 7 51 43 #7

38 1 KA 738 FH 514 Tu3TOM A POTYNIb-
NOT4P i fIr R 4E 1Y 24 4> 7K Il B 5 24T RT-PCR §~
1, N6 A ARANRE i 3R AR5 T R/ — S AT
R b Bt , B RT-PCR 7= ¥ 2li b Inl i J5 i 47 s e
7, 4L B 15 5] 4 A NYSV F51 #1 2 4 NDV 57971 .
Z P AR AT s B R, 4 A NYSV 74 5 HE
NYSV 7 B W) A% AT B 7 S AR L 347 75% L) L
515 25> B Y (GenBank & 55524 1Q911732) 1) 4
WIPERAR , K 74.7%; 2 4 NDV [F41 5 H. & NDV 43
BT IR P A AU 4 7E 96% LA I, 5 H A3
2 ¥ (GenBank %% 5% %5 43 5 b LC158498 il
LC158497) (AR VE AR, 24 96% -
2.2 NYSVFINDV CPEREAHS

NYSV HINDV CP 3 [ J3 51 5 241 /7 #r 45 5
7N FEA1ASNYSV CPIEH P31 vk 31 3 4B 4 ()
ZHAA, 43 9IS NAR1-JQ686724 . NAR2-KU516386 .
NAR2-KMO066972 , Horp 5 5 0 S5 AR 53 540, 35
(1) T AR T HIAEAE AR (R 1), Wi FE NDV CP 3
DR 1) P ok i B B AL A

F1 EAIESRS CPEEFS LHEAK

Table 1 Recombinants on the CP gene of narcissus yellow stripe virus

FA A s ANV AR AR PAE
LA Parent RE’H%,““ P value tested by different software programs

Recombinant  (majorx  soro GENE- BOOTSCA CHIMAE-

minor) tion site RDP CONV N MAXCHI SISCAN 3SEQ
NARI- EH173-LC3% 8999~9 422 2.654x107" 1.348x107'% 1.853x107" 1.662x1077 3.286x107"" 2.838x107 8.512x107*
JQ686724 NYSV2-12
NAR2- EH173-LC3% 9 005~9 359 2.654x107" 1.835x107 1.098x10°° 1.662x107 2.849x10™* 1.783x10°* 1.137x107'
KU516386  NYSV2-12
NAR2- EH173-LC3x 9 005~9 359 2.654x107" 1.835x107 1.098%107° 1.662x107" 2.849x10™® 1.783x10™* 1.137x107'
KM066972 NYSV2-12

2.3 NYSVENDV CPEERFIISHER RELE ST
2.3.1 NYSV5NDV CPAH A7) % A0
NYSV CP I 75 AR B s e, AR U 3
TE75% L) b JE R I ATV YA 2H B () 1-A) 5
NDV CPHIEMERT 96% (1 1-B) JEALHIIF A
2.3.2 NYSV5NDV CPA A G5 2% EH 547
AGERBWIINTEE R BR, 381 NYSV 49

ol A4, 5 2H A A B 1) 3 R S (] 2-
A) ;23 NDV 5r BRI oy 240, Horpr, HAR
KRN 153 B P SRl —2H, BN BE Tl B 43 2 P 5
o —4, AR ) HA B B b R S (K1 2-B) o
2.4 NYSVFINDV CPEREEL SSRGS ST
2.4.1 NYSV5NDV CPA R i%iE % A 547
NYSV CP 3 4 4~ A% 1 1R Z2 FE PR 43 Br 46
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RN A MR ZHEVE e, 0 0.034, 141 FARINGE T HE S A 7UE, ZIIZNYSV FRELL T4
AT R Z P E R AR, 9 0.026; 5 NYSV iR E /354 kS NYSV CP AL H AR 1) Tajima’s D
I, NYSV HAGBEY B REZHEE R, N Fu&Li’s DFIFu & Li’s FEEHHGIIE N IEAE , £ W
0.136. HPEREI AT R BN ,NYSV CPIERIA i MpEa T s sl 3 etk S (£ 2) .

Kb E AP HERY Tajima’s D . Fu & Li’s DIFu & Li’s

NYSV-NY-KMI1O, Japan gLC 314392 A
NYSV-NaF1-CL3, Japan (LC158470

NYSV-NaF1-CL15, Japan gLC 158471

NYSV-NaM2-CL1, Janpan (LC158472
NYSV-NaM2-CL8, Janpan (LC158473)
NYSV-NaN19-CL44, Janpan (LC158475) 11 group
NYSV-Marijiniup, India (JQ395042) FHAME
NYSV-NaN15-CL7, Japan (LC158474) Similar value (%)
NYSV-NaOI12-CL1, Japan (LC158476), 100
NYSV-NY-KMIP, Janpan (LC314393),
NYSV-NaKMI-CL13, Japan (LC158479)
NYSV-NaKMI1-CL15; Japan (LC158480)
NY}?V-NaKMl-CLS, Japan gc 158478
L
L

YSV-NY-HG19, Japan (LC314396
NYSV-NY-HG27, Japan
NYSV-NaKG2-CL1; Japan
NYSV-NaKG2-CL3, Japan (LC158488)!

NYSV-NaKG1-CL2, Japan (LC158482
NYSV-NaKMI-CL7, Japan (LC158481
NYSV2-12, China (MH182712)
NYSV-YZ, China (MH582714),
NYSV-2Z China (AI311372
NYSVZRPEIA: China (ML1185710
, China
NYSV2-9, China (MH182711)
NYSV2-16, China (MH182713)
NYSV-NYOI, Japan ch314391
NYSV-NaN14-CL6. Japan (LC158491 ik

NYSV-NaKG1-CL3, Japan %LC158483

NYSV-NaN14-CL2, Jaﬁan (LC158490 111 group
NYSV-ZZ-2, China (JQ911732)
NYSV-NY-CBS, Japan (LC314394) VR
NYSV-NY-EH173, Japan (LC314395) N IV group
NYSV-Y13-1, China (JQ911735) S S SN S —— — o
= - TOONNOXO X T — oa v
A= EEQRBER o ®% X %@ S a
o < s Al s i Al s o ST T T~ £~
< 0 0000 <F 00 00 00 <+ < 0000 00 00 00 00 00 — -
Zawn BA— BB n =~ AR et = =
I EpaEe P e b E= e RO p Pt P — =y
o QLUULLLOLL VLU QUOLO [Sed o
2 2233322222 2322 2s332
s SESSS5SS 88585 s§8§ b} ]
g EEEEEEEEEEEEEEEEE EEEES
= SSSSSS88S8%8 SES=S 5 =0 O
ey
24
Sz
g
SZ
N
>
d
>
Z

NDV-NaSG12-CL20, Japan (LC158502)

NDV-NaSG12-CL?7, Japan (LC158501) B
NDV-NaSG8-CL3, Japan (LC158500)
NDV-NaSG8-CL1, Japan (LC158499)

NDV-NaKM9-CL18, Japan (LC158498) M
NDV-NaKM9-CLS, Japan (LC158497) Similar value (%)
NDV-NaKM9-CL1, Japan (LC158496) 100

NDV-NaF1-CL16, Japan (LC158495) 100
NDV-NaF1-CL14, Japan (LC158494) 99
NDV-Zhangzhou, Australia (JQ395041) gz
NDV-NaN14-CL8, Japan (LC158506) 08
NDV-NaN9-CL14, Japan (LC158505) 97
NDV-NaN9-CL12, Japan (LC158504) 97
NDV-NaN9-CL9, Japan (LC158503) 96

JIEiEE
1I group

NDV-Zhangzhou, China (NC008824)
NDV-Zhangzhou, China (AM182028) [
NDV-Zhangzhou, China (AJ311373) . B
NDV-NV-3, China (EU200456) [
NDV-Lucknow, India (DQ991145)

2832880558035, 8358mga
Z2R2R8223 9T ELLLELERE T
00 00 0 0 0 WV WV W XV WV W0 W W XV A AN —~ F X A —~ O —
VNN N NN NN X =D = O
C00000D0DUODO0DDVOEIET =052
2222222222222 FETTeLcmA
g g 5§ 5 £ 8 8 8 8.8 £ 8 8 € @ @ &2 S s 3 &
§ 5882828385 22282828 £E-£E¢8£2¢£E¢%
SESSSSE S S S SSSEEE0£5506 =
SN e = 6w = 8 F Z 8 F ol . DO 5T 5
Q3 A= 3= = P TS B R~ 2
2000200220220 xxEN2es¢E 8
Sd2294d928389%dg090 873§ 2%3
So23S82Erdz22%00 8RE2Er3
C3%%c4%5585%5%2zz EEEB 3
22Z272%225%5%22%2%2%27% YZ2NgYZ 3
fi22:::5538685 5 BZE ¢
Z B Zeozz z zZ ZzZ B2z

a Z Z A o zz z Z

gz Z £ Z Z

1 K& FFE(A) SKIBLRS (B)CPEREFFIHHEME

Fig. 1 Similar values of the CP gene sequences of narcissus yellow stripe virus (A) and narcissus degeneration virus (B)
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A @ NYSV2-12, China (MH182712) B NDV-NaKM9-CL18, Japan (LC158498)
NYSV-YZ, China (MH182714) 99
0.2 o Eggx%% Chil?a (chh3'l 13(7:12/[ — 0.2 NDV-NaKM9-CLS5, Japan (LC158497)
-Zhangzhou, China 65
@ NYSV2-9, China (MH182711) NDV-NaKM9-CL1, Japan (LC158496)
621@ NYSV2-16, China (MH182713) NDV-NaSG8-CL3, Japan (LC158500)
811@ NYSV2-1, China (MH182710) 79
NYSV-NaKM1-CL7, Japan (LC158481) 87/ NDV-NaSG8-CL1, Japan (LC158499)
NYSV-NYOII, Japan (LC314391) . )
NYSV-NaN14-CL6, Japan (LC158491) RDYNECURS Jgan (e C s
82 NYSV-NaN14-CL2, Japan (LC158490) I NDV-NaF1-CL16, Japan (LC158495) 1
99| NYSV-NaKG2-CL 1, Japan (LC158489)
72 NYSV-NaKGZ-CL3, Japan (LC158488) NDV-NaSG12-CL20, Japan (LC158502)
NYSV-NaRG1-CL2, Japan (LC158482) 73] NDV-NaSG12-CL7, Japan (LC158501)
k6| NYSV-NaKG1-CL 14, Japan (LC158487)
99 NYSV-NaKG1-CL9, Japan (LC158486) NDV-Zhangzhou, Australia (JQ395041)
84 NYSV-NaKG1-CL8, Japan (LC158485)
NYSV-NaKG1-CL6, Japan (LC158484) s[NPV NaN9-CLS, Japan (LC158503)
NYSV-NaKG1-CL3, Japan (LC158483) NDV-NaN9-CL14, Japan (LC158505)
NYSV-NY-HG19, Japan (LC314396) 69
63] ol NYSV-NY-HG27, Japan (LC314397) 62[| NDV-NaN9-CL12, Japan (LC158504)

NYSV-NY-KM1P, Japan (LC314393)

NYSV-NaKM1-CL 13, Japan (LC158479) NDV-NaN14-CL8, Japan (LC158506)
95INYSV-NaKM1-CLS5, Japan (LC158478) NDV-Lucknow, India (DQ991145)
99['NYSV-NaKM1-CL15, Japan (LC158480) )

— | NYSV-NY-KMIO, Japan (LC314392) NDV-NV-3, China (EU200456)
NYSV-NaOI12-CL1, Japan (LC158476) ) .
68 99| NYSV-NaN15-CL7, Japan (LC158474) |11 67 [@NDVE-L7, ClimaiMELL 82724
] 64 NYSV-NaM2-CL1, Japan (LC158472) ®NDV2-18, China (MH182725)
NYSV-NaM2-CLS8, Japan (LC158473) 3 ) )
NYSV-NaN19-CL44, Japan (LC158475) NDV-Chongming, China (AJ311374) 1
NYSV-Marijiniup, India (JQ395042) NDV-YZ. China (MH182726
NYSV-NaFI-CL3, Japan (LC158470) g deec )
73INYSV-NaF1-CL15, Japan (LC158471) NDV-Zhangzhou, China (NC008824)
90 NYSV-NY-EH173, Japan (LC314395) .
4E NYSV-ZZ-2, China (JQ911732) it " NDV-Zhangzhou, China (AM182028)
NYSV-NY-CBS, Japan (LC314394) NDV-Zhangzhou, China (AJ311373)
L NYSV-Y13-1, China (JQ911735) [TV
OYDV-At Germany (JX433020) TuMV-OM (AB701690)
I~V R~ 20 8E. OYDV AZTFIRTS 0 NYSV AhE ; TuMV ZAFIRIF 51 A NDV S . @2 ASHIFSEHRAS 150 B9
[-1V and I-1I are groups. The nucleotide sequence of OYDV was used as NYSV outgroup; the nucleotide sequence of
TuMYV was used as NDV outgroup. e : Isolates obtained in this study.
B2 EF CPEAFFIHEKUEEFS(A)SKUBKKFSB)REHANBUNRELEN
Fig. 2 Phylogenetic trees of narcissus yellow stripe virus (A) and narcissus degeneration virus (B)
and the ralated isolates based on the CP gene sequences
R2 KUBEZFRFNALBLRFES CPERMAGEMNZERSHEEST
Table 2 Haplotype and nucleotide diversity analysis of narcissus yellow stripe virus and
narcissus degeneration virus based on CP gene
s 43R ¥H FRPEREIN 34T Neutrality test LRI SR R 2R
Virus Group Number Tajima’s D Fu&Li’sD Fu&lLi’s F Haplotype diversity  Nucleotide diversity
NYSV 1 21 -1.468 -0.023 -0.544 0.981+0.023 0.026+0.010
11 13 0.207 -0.027 0.040 0.987+0.035 0.027+0.003
11T 3 - - - 1.000+0.272 0.034+0.009
1% China 9 -1.713 -1.681 -1.899 0.972+0.064 0.098+0.043
H 7 Japan 28 0.953 1.148 1.280 0.989+0.014 0.136+0.009
NDV I 14 -0.442 -0.364 -0.442 0.967+0.037 0.008+0.001
11 9 -1.167 -1.258 -1.387 0.917+0.092 0.009+0.002
1= China 8 -1.318 -1.502 -1.626 0.893+0.111 0.012+0.005
H A Japan 13 -0.128 0.070 0.019 0.962+0.041 0.008+0.001

NDV CP JEK 2 420 W% R 22 FE: o Hr 4 SR
SR A A% R Z R B, 9 0.009 , Hp [ Fh e

B2 H AR RS, N
0.012, A A& 43 M2 S W s ,NDV CP JE R T4 |
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ZH L K o [ AR Tajima’s D Fu & Li’s D FlFu &
Li’s FRNSETHEARZ 77, i NDV s F9-
skt A AR Fu & Li’s DFIFu & Li’s F
G TR A N IEAE , 22 B PP A 1S 4 ok 3 Y-
&P (F£2),
2.4.2 NYSV5NDV CP# F #4538 & 547
TENYSV CP [ | IT2H 5 1140 1Y s 4% B 25 B
151, o4 0.332, T4 5 TN 35t A% 1 25 eIk, A 0.249 (3%
3). i NDV AN [E] 4320 P9 B 3 A% BE 25 2 B, 41N
FR AL HE B0 0.017, I AL FE BS 4 0.016, it 4%
ZRAI R . X NDV AS[RIZH R DL R [ 52 18] 1) 15t 4%
PE B AT A0, 2 IR 2 TR 2 T W) e 3 o 0 )t 2 B

B4 0101, 35t 25 5 0 s A M R ast 4% 1R 5 43 A i
KB, hE S H AR (R A B B 22 S I,
0.104.
2.5 NYSVENDV CPERIEEERMERTR
NYSV CP R 504 A5 FhREZ (8] (1) 15 4% 25 57
F AT 0.166~0.873 Z ], Horfrrf [5 55 H AR HEZ [H]
(L 22 S /N, o 0166, fHAT/NT 0,33, B h ]
55 B ARFPRE 2 A7 AE — o 1 3L R 383 s NDV CP &
PRI 45 0 A TR 22 0] 9 35t 4% 22 5% P, 49 501l 0.722
F10.670(£ 4) ., NYSV CP L& 46 N,<1,NDV
CPEER &A1) AR R N,<1(FR4) , T RAGTE
ARSI NYSV FEE NDV FRER) 25 A

R3 KIEFFRESSHERBREER ST

Table 3 Genetic distance analysis of narcissus yellow stripe virus between different groups

ZH1¥ Group I II 11 v
I 0.249(0.022) 0.290(0.024) 0.257(0.023)
1 0.332(0.027) 0.262(0.023)
111 0.301(0.024)
v

iS5 W MARIEZE . Standard deviations are shown in parentheses.
F4 KIEFRFSMKLBRUFSHEREERNERZTB SN

Table 4 Gene flow and genetic differentiation of narcissus yellow stripe virus and narcissus degeneration virus populations

KT Virus ¥ Population  Fiff Population K z S, F, N,
NYSV I 11 20.625™ 147.789™ 1.000™" 0.873 0.04
I 21.191™ 108.440™ 1.000™" 0.854 0.04

i I 21.916™ 40.144" 1.000" 0.858 0.04

1[E China H 7 Japan 97.871" 313.819° 0.930" 0.166 1.25

NDV I i 7.091"" 62.981™ 1.000™ 0.722 0.10
1 [ China H 7K Japan 7.709" 59.720™" 0.952"" 0.670 0.12

K Z: VIFB R BAIRGE 34T 5 S, IEARGETT ;s Fye FOREIAIS S 25525 N, ZEFEIZSHL. *: 0.01<P<0.05; **: 0.001<P<

0.01; ***. P<0.001. K and Z: The sequence-based statistics; S,,: the nearest-neighbor statistic; F,: the inter-population compo-

nent of genetic variation of the standardized variance in allele frequencies across populations; N, : the gene flow. *: 0.01<P<0.05;

*#.0.001<P<0.01; ***. P<0.001.

2.6 NYSVENDV CPEREIEIZEE N> HT

NYSV CPE: P EFEE . H AT LR AN/IS {H
BN 1 R TR R IER T 76D,
1. IV 4 2H v, T4H 1% AN/dS 1/ 8 5, 4 0.226, THZH
i AN/dS {H i, 4 0.047;NDV 5 NYSV 45—,
NDV CP FE K A E AP | H AFIHE RS AN/DS (E /)N
F 1, R F R ER T, B EREER
dN/dS {H b H AR AN/AS {E S 55, 2 0.600; 7E1
4 P, TT4LAY AN/DS {Efe s, }90.412(565) .

3 iTig
TR M B E S TR,

5 1) 2 TH 4R B Y 55 7 8 S 2 TuMV (Ohshima et al.
2002 ; Tomitaka & Ohshima,2006) Fl PVY (Cuevas et
al.,2012) 1 EE AW 3 LA o Nguyen et al. (2013)
X 1554 TuMV 43 B3 Y0 ) E 20 50 i 4 2R o A 118
N TuMV 7 B YA FH IS ; Ogawa et al. (2008) &
MEIAR 63% PVY 2K 5 Y))a THEHAKHE
20 {37 15 Z2 % 5 7 Ohshima et al. (2016b) % H 7 7K Ail)
NYSV Fift AT E A o Hrit R e CP3EA b & Bl
AL L ABFFERTNYSV A H A KA RS T
AN, AE CPEER TP R R I 4 F AL AL, U
HINYSV CPEH v & A= T Al IR EAIR, 5 AR 2
Y 9 B R AR FO B Y H R e A% AR 9 (sugar-
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cane streak mosaic virus, SCSMV) #H 18l (He et al.,

2016; BHRE,201652017) ¢

F5 KMUIEFFREAUBUBRESHEZFEENSH

Table 5 Selection pressure analysis of narcissus yellow stripe virus and narcissus degeneration virus

A 4 gE| EIE & [F) S 5878 A ) L FEAE/fm) SL5AR
Virus Group Number Non-synonymous Synonymous Non-synonymous/synonymous
NYSV 1 21 0.005+0.002 0.104+0.013 0.048

1I 13 0.014+0.003 0.062+0.011 0.226

I 3 0.005+0.003 0.107+0.019 0.047

v 1 n/c n/c n/c

#1[E China 9 0.051:£0.009 0.482+0.074 0.106

H 7X Japan 28 0.057+0.008 0.676:0.076 0.084
NDV I 14 0.004+0.002 0.018+0.005 0.222

1T 9 0.007+0.002 0.017£0.005 0.412

71 [ China 8 0.006+0.003 0.010+0.004 0.600

H 7K Japan 13 0.004+0.002 0.017+0.005 0.235

n/c: K118, n/c:Not counted.

KRR ARG KT 5 R Y, NYSV 45 &
Vel or o 4 21 21 1A BA B 0 0 i R S 5 55
Wei et al. (2009) % 7K % 4% 809 B (rice stripe virus,
RSV) TR (1] b R S5 119 0 B 45 2R — 3, NDV rh
5 B 5 H A 53 B4 2 18] ) b 2 22 S B i, X
AT BESE f T R H AR [ AR BRI , A —E 1)
YIBEREAY . {H Zhang et al.(2011) & B & ks 4T
J 7% (tobacco vein banding mosaic virus, TVBMV) =
B 7 BP0 R ) b 25 S 1 Jd ) S PR R T AR A —
FE YRR AN, i 5200 B AL R O U 6
I, NDV i [a] 2 2 S5 M K AT fid 5 2
ARSI A 6 XA R T — 2R

R IE N A S B AR, B EE CP S R s A
MR ES (HE2,2011) . SRREY Rk
1Y AR K BE 5% % 3% (chilli veinal mottle virus,
ChiVMV) CP 5 [R5 51 b 35 K] 28 110 5% 1) 17 22 20 1 4%
=R Z R (Gao et al., 2016) ; Achon et al.
(2012) K B8 KR AL % B (maize dwarf mosaic vi-
rus, MDMV ) P1 K& R i B (8] 5 A5 B g 19 352 15 2 4
PE, X SRR IRZ A K. ARUEFEN NYSV il
NDV CP 3 [Fl 15t 4% 22 1 Rl st A% B 25 0 70t & 30
NYSV HAFEAZ AT IR Z A3, TTTNDV H [EF
BT ZFE Ve m , v A S H AR R 135 %
PREG 22 S5 0 L X Al e S AR R A SR R DA
N 5% b P PR B% DR 2R 52 W 45 ¢ (Garcia-Arenal et al.,
2001) o JEAL AL FIEE R A o 4 SR R ] N Y SV
HE S EY S HAS Y EA R ASEER,
NYSV 5 NDV 2% 41 [Al 4775 — & B FE NS, SE =
P55 (2017) KT 2R 2 5 (broad bean wilt vi-

rus 2, BBWV2) LA K TuMV [t 14 25 5 FEE R 52 7
(A5 S ARL, A B 114 356 DR A2 T At 23 (o o o [ A 8
1 st A% oAk, AR TR T e T 30 B Il st %
Pan

TE [ BERE R ) A AE A R T4 o 2 A o P
(FEffAS%5: ,2017) . Mbanzibwa et al. (2011) &K FiLA
24 459% 75 (cassava brown streak virus, CBSV) &R 43
S PR g 38 4 ki Ak T A i 1 I 1) S B R SR
Zhou et al (2014) 5245 L R W, ¢ 0750 AL i 25
(bean common mosaic virus, BCMV )P FE K1) 159,
246,390 L K P3 FEIM A 453 .1 069 1 074 2543 15 4k
TEIE M %64 1 F s Zhou et al.(2015) & B S A
Ji 7% (soybean mosaic virus, SMV ) PI . Hc-Pro . P3 &
R FEGR B IE MR )T . S REZEEHEY
R E B R I A R, AR AR R A
NYSV DL S NDV i [E R A H AT 1Y dN/dS 3
ANT L UL AL TR B )T, 3X AT RS
TS 02 T R

AW N F 7K FARSE T NYSV AINDV
FRFEFN H AR Z (8] () R4 1) LU S st 1% 2061k
{HR R TRE AR — B /D TR S S e 2
HEMVL A8 AN [R] b DX ) SR A bl SRR it B, i —
HRRTT IR AR FERE B BAR AR A L LA SR H
AN [F) Hb DX KA 2 1 R S5 A8 5 it iR 2R 25
S, AR oK 22 o B 47 B L BRI .
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