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(Sint-Jan's onion latent virus; SjoLV) o 75 DL 55
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eV E LB RES -

SLV Jf* 1978 4 & Z AT 4t 75 [ HY 77 A 7
R N R R 0 TR R
BEREEIEY) - (HMBAERE  SLV FiF41%E
(Chenopodium amaranticolor) ~ %k%2 (C. murale)
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min 1% B K b > [ E DL B RT-PCR & Al
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Table 1. List of isolates and accession numbers of SLV in GenBank of NCBI database.

Isolate Host Country Accession no. Reference
CLC-1 Chinese leek Taiwan AB004456 Tsuneyoshi ez al. (1998)
GC-2 Garlic Taiwan AB004457 Tsuneyoshi ez al. (1998)
CLC-1 Chinese leek Japan AB004458 Tsuneyoshi et al. (1998)
WOC-2 Welsh onion Taiwan AB004544 Tsuneyoshi et al. (1998)
RC-1 Rakkyo Japan AB004565 Tsuneyoshi et al. (1998)
GNAG-9C2 Garlic Japan AB004567 Tsuneyoshi et al. (1998)
GCHI-3C1 Garlic China AB004684 Tsuneyoshi et al. (1998)
GUAE-13C1 Garlic UAE AB004685 Tsuneyoshi et al. (1998)
GI-3C2 Garlic Indonesia AB004686 Tsuneyoshi et al. (1998)
SI1-4C2 Shallot Indonesia AB004802 Tsuneyoshi et al. (1998)
LI-3C1 Leek Indonesia AB004803 Tsuneyoshi et al. (1998)
GLVc Garlic China AF314147 unpublished (2000)
YHI1 Garlic China AJ292226 Chen et al. (2001)

YH2 Garlic China AJ292227 Chen et al. (2001)

YH3 Garlic China AJ292228 Chen et al. (2001)
GarLV-HN Garlic China AJ307034 Chen et al. (2002)
GarLV-BJ Garlic China AJ310199 Chen et al. (2002)
GarLV-HB Garlic China AJ409314 Chen et al. (2002)
GarLV-JS Garlic China AJ409315 Chen et al. (2002)
GarLV-SD Garlic China AJ409316 Chen et al. (2002)
GarLV-YN Garlic China AJ409317 Chen et al. (2002)
GarLV-YN2 Garlic China AJ409318 Chen et al. (2002)
GarLV-YN3 Garlic China AJ409319 Chen et al. (2002)
GV-H Garlic Japan Dl11161 Tsuneyoshi & Sumi (1996)
GVl Garlic Japan D28591 Nagakubo ez al. (1994)
M77SEQLAST Welsh onion Japan D73379 unpublished (2002)
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Table 1. List of isolates and accession numbers of SLV in GenBank of NCBI database. (continued)
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Isolate Host Country Accession no. Reference
GLV-K12 Garlic South Korea DQ520093 unpublished (2006)
Piraquara/PR Garlic Brazil GU120175 Mituti et al. (2011)

Sao Manuel/SP Garlic Brazil GU120176 Mituti et al. (2011)

cv. Morado Garlic Argentina GU355922 Torrico et al. (2010)
Sao Manuel/SP Garlic Brazil HQ128602 Mituti et al. (2011)
MS/SW/Aus2 Garlic Australia HQ258896 unpublished (2012)
WA-1 Garlic Australia JF320811 Wylie et al. (2012)
SW3 Garlic Australia J1Q899443 unpublished (2012)
SG3 Garlic Spain JX429966 unpublished (2013)
AG2 Garlic Australia JX429968 unpublished (2012)
GLV-WH1 Rakkyo China JX513400 unpublished (2012)
GLV-WH2 Rakkyo China JX513401 unpublished (2012)
GLV-WH3 Rakkyo China JX513402 unpublished (2012)
GLV-WH4 Rakkyo China JX513403 unpublished (2012)
GLV-WH5 Rakkyo China JX513404 unpublished (2012)
GLV-WH6 Rakkyo China JX513405 unpublished (2012)
GLV-WH7 Rakkyo China JX513406 unpublished (2012)
GL200 Garlic Poland KF862704 Chodorska et al. (2014)
GL206 Garlic Poland KF862705 Chodorska et al. (2014)
GL207 Garlic Poland KF862706 Chodorska et al. (2014)
GL208 Garlic Poland KF862707 Chodorska et al. (2014)
GL210 Garlic Poland KF862708 Chodorska et al. (2014)
292 Garlic Poland KF862709 Chodorska et al. (2014)
410 Garlic Poland KF862710 Chodorska et al. (2014)
Wonju Garlic Korea 768502 unpublished (1996)
SLV-GC Garlic Taiwan MEF776508 Lin ez al. (2015)
SLV-L2 Chinese leek Taiwan ME776509 Lin et al. (2015)
SLV-S2 Green onion Taiwan ME776510 Lin et al. (2015)
SLV-S4 Green onion Taiwan ME776511 Lin et al. (2015)
SLV-S33 Green onion Taiwan MF776512 Lin et al. (2015)
SLV-20Y-7 Garlic Taiwan ME776513 Lin et al. (2015)
SLV-3G-9 Garlic Taiwan MF776514 Lin et al. (2015)
SLV-shen Garlic Taiwan MF776515 Lin et al. (2015)
SLV-SH19 Green onion Taiwan MF776519 Deng et al. (2016)
SLV-23-7-1 Garlic Taiwan MF776523 Lin et al. (2015)
SLV-K1-9 Garlic Korea MEFE776525 Lin et al. (2015)
SLV-K2-10 Garlic Korea MF776526 Lin et al. (2015)
SLV-K4-10 Garlic Korea MEF776530 Lin et al. (2015)
SLV-K5-9 Garlic Korea MF776528 Lin et al. (2015)
SLV-KF8 Garlic Korea MEFE776529 Lin et al. (2015)
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Pk #1458 {4 2L DNASTAR Lasergene v13.1 43
1240 (DNASTAR, Inc., Madison, WI, USA) =2
MEGA7.0 #1777 #f7 - B4R (77 (B A5 DL Neigh-
bor-joining £ Boot-strap resampling 47 #1 > H
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EN-REHEIERIE (Nested-polymerase
chain reaction; nested-PCR)

g BB R EHE O ERZ T’
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TS F¥ - B8 (G BVHE—M5[+
¥ B SLVepGl-up B SLVepGl-dw @ 55 —#f (G2)
Y & — 1% 5]+ ¥ s SLVepG2-up 1 SLVepG2-
dw > [i58 =#f (G3) WYE—k 5[+ f SLVep-
twl B SLVep-tw2 » 5[FEFHIFELNFE 2 < HU&LH
CAR-V1/CAR-CP3 5| F-###T RT-PCR 7% EY)
2 pL > DUREZKHRE Ry 50x (Rl A S-S
il b [ FE AR © B - Tl o 6 12 T Y S
JERGRE & 20 uL > Z3HIA0A 1 uL RT-PCR EY)Hi
2% ~ 2 uL 10x PCR Buffer » 1.6 pL dNTP ~ %
1 uL 10 M 6931 T4 B 13.6 L SEEIK - B0
A 0.1 pL Takara Taq DNA polymerase (Takara Bio
USA, Inc., Santa Cruz, CA, USA) » REVEIE R JE
% Analytik Jena FlexCycler2 (Life Science, Jena,
Germany) #1734 i o 5 JE 68 {4 &5 95 C 8 14
5min> 2% PL95SC 155" ~55C 155"~ 72°C 1
min” $LHEFT 35 (EAEEE - RBN 2CHARIE
10 min - 7 JE4E F DL 1.2% FE3E T fs 88 ok 1T
Pariit
B - BB BB Y DA

H{ 2 uL RT-PCR FE ¥ B yT&A & 85 (T&A
cloning kit, Yeasten Biotech, Taipei, Taiwan) #E{T

BT H3W

Forward 2 M13 Reverse 5| F-¥73#{T PCR %5 >
B T R B BEIEAR - ZHIAMREYIR
/N H] (Mission Biotech, Taipei, Taiwan) DL H #hf%
BEE P RAETTIABE T - FTts 2 B 511 2L
DNASTAR Lasergene v13.1 47 7 & 41 (DNAS-
TAR, Inc., Madison, WI, USA) #1734 > H
alignment [ Clustal W 434f »

DREEBISRES R RIERRDNT

55 NCBI 5 #% 2 SLV R E O AR
MHEBEFY > &R EO IR EERIL 51
(1) > 7 BEUBRR W Bk 2 B 4Bl {4 L. DNAS-
TAR Lasergene v13.1 43f7E4H (DNASTAR, Inc.,
Madison, WI, USA) 2> MEGA7.0 #1754 >
% B {% 8 /L #8f DL Neighbor-joining Eil Boot-strap
resampling 43 #7 > o1 bootstrap values ( 1,000
AL B -

fER
B BEORE BRI

DEER
RO
PL5[7-#f CAR-VI Jz CAR-CP3 #1 K57 ~ &
FAEF itk RNA HEFT B0 BRI 5% - TR S g
SHJE (one-step RT-PCR) » 2 H A A 73 BEFR AT
JESHINZEL | BV NEIS T 940-1,140 bp 2 [ -
Hrjf 5 885 bp 5894 bp HYHE HIXHEE T -
H] 53 BIEEEE 294 B 297 (E fE AR o BT 5E Rk

TE P& 3L 10 {57 Bk - $9E 5857 NCBI Gen-
Bank JE 15 & $% I 9% (accession number) > 5 4[]

Fle
LUMEGAT.0 ¥ A B 52 2 % 95 3 PR Al Gen-
Bank 242 SLV B E S % HBETHEE 7

G Z1RER A ECOSI01 B5(T4MHE - AMI3  #7 (B 1~ [E 1) > K[E SLV 7Bk E A% H
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Table 2. Sequences of group specific primer pairs of SLV.

Group Primer Sequence Product

Group 1 SLVepGl-up AACAGAKTGAAGAAYTTGCCC 187 bp
SLVepGl-dw GTCACATTWATGCTAGATAATT

Group 2 SLVcpG2-up AGTAACGTGCAGAAMTTGCCG 548 bp
SLVepG2-dw AGCGRGCAGACTTGSCGCAA

Group 3 SLVcp-twl AACTCRGTAASTTGCCGACTCGC 540 bp

SLVcp-tw2

ACGGCAAAATTGKCGCAGWGTMG
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100.0

55.3 AB004567 (Japan)
ﬂEDQSZOOQS (Korea)
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KF862710 (Poland)

AF314147 (China)

63.3 MF776510 (S2, Taiwan)
1ooo|-I:MF776512 (833, Taiwan)

943r— AB004457 (Taiwan)
AB004544 (Taiwan)
835~ AB004456 (Taiwan)
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JX513401 (China)
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Fig. 1.

Phylogenetic analysis of coat protein gene of Shallot latent virus.

Group3
(G3)

275



276 G

FE51 2 FEIRE AR 74.3% » BeERE e 7 M [E Sk
> 84.4% o

RIFC IS 8 & 0 B R 750 ok
SLV 73y =Rf : 5—8F (G1) A 26 {EFEHEE » 77
JBH 9 EAREER - IR 2 AR
86.2-99.1% » e ELE A8 [E FE /1 93.6-100.0% -
Ho o £ 845 Bk SLV-SHI19 (MF776519) ~ S4
(MF776511) ~ 20Y-7 (MF776513) ~ 23-7-1
(MF776523) ~ 3G-9 (MF776514) B1E1E A7 1%
AB004802 85 4541 (18 1) 5 $HEHHIEE 9 ~ 24
B 62 ([ AN R o5 —EHR B A 2 S E IR
& » 73Rl Ry KP4 BgEEE (asparagine, N) ~ KP4
Fcl% (aspartic acid, D) BAfEL A (alanine, A) ([
2) - R (G2) 1y 14 Ew ERT - 11 {ERHA
AR ERRE - 2 (5B E R R - 1 (A H A EE
0y E RS 2 A EE SN 76.4-98.4% » JF
BRI REEIFE /7 90.9-100.0% 5 o » 510
12 ~ 61 B 115 @ B Fo 58 — BN RFT A 2
SEREME > 7R RPILEER - S5 R R
f# (glutamine, Q) B — {§ FH & f# % (methionine,
M) (& 2) -

if2 =8 (G3) Z % H & fH [E 5 i 76.4-
99.8% > 3 H ARHVHH R NS — il > 78
R R 1] B A B oy B AR B Y BE ZRn Rt -
7 {15 & % 7 B BV 9 5 R SLV-GC (MF776508)
SLV-L2 (MF776509) + SLV-S2 (MF776510) -
SLV-S33 (MF776512) 1 1999 4 43 & 2 CLC-
1 (AB004446) ~ GC-2 (AB004457) ~ WOC-2
(AB004544) [H] /@A %5 = oidf > i H B R —Bf
([ 1) o Horr o 55 " anBpEa s = o BV 0 A&
B TR ERD T 9 K ER
L A58 29 226 37 (Bl AL & & © 556 =8
BEZEERE I E B 29-51- 1511858
190 {8 g sl - 2 FyiiERERE (arginine, R) ~ K
KWl ~ BRI - S SR (threonine, T) B
HKNREEE (phenylalanine, F) » HUZ (R E Fy
553~ 30~ 36 Bl 67 {ERrEN: - iR (lysine,
K) - BEE - 2 AR (isoleucine, T) BLAH [
% (valine, V) (& 3) = i 5 T BRI EEHH -
SylgtEtshE— s ZERERE=FZE M5
DA AT RS Sy BB S R sy 3 4

rere

]
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EN-REMBHEENREETS
yax )il

$1 ¥ SLV R [E Ry 7y B s st HE— M5+
(R 2) B LT E e 2 EY) i
T8 - EE B E - 55—8f (G) iVE—
M 5| 7 ¥ A SLVepGl-up 81 SLVcepGl-dw » 5
TR (G2) WY E — 15T # F SLVepG2-up B
SLVcpG2-dw » [ 5 =8F (G3) HYE—ME5 |1
By SLVep-twl B SLVep-tw2 » FEHA B IR 187
bp ~ 548 bp K 540 bp HYE— RIS - ¥ HMERE
KHETT 3 > GERHUR i EEPE SLV-S4 ~ SLV-
SH19 ~ SLV-4B-3 Kz SLV-3G-9 #E 1 g 4 47 187
bp WY RT » &EFF o ITTEE BN —8E 5 M
4 SLV-L2 ~ SLV-S2 ~ SLV-S33 K SLV-WF-L2
& 5|1 ¥%f SLVep-twl B SLVep-tw2 I fig B >
JERF— 540 bp YT - KEBEEFEE HhE=
BEZ PP AR 5 AR A SLV23-7-1 [F]HF A A
Gl 81 G3 “fE 7y SRV BE PRy » FheR A 1
TRk P HY R Bk SLV-K4-10 AIlaTfz i G1
G2 B G33 FE T FHEFHIZ IR IR (B 4) - i bkt
GEREE AR HSBEBRRERNEN S
BB PTE stV — Mg [ ¥ - AEXEMEIE A R
SLV B4 A% E RE SRR EE ]
SERE T EERBRE DB AT

#F RT-PCR fIHH B9 134 6B SLV 98
PR DLRAE 3 4H SLV RS [ > HEeE
IR (Y #ETT nested-PCR Al » A& 11
EEESE ~ 7T {EARR ~ 12 R R 34 (BB AR -
GEFREUR - H 1 RBRE— 0 BRRR R
H S0 MR RSB =0 BiEE - NG E SRS — R
SRV RRILET A 30 1k MEE BAT - £
BB AR T HEEE T RRYR I (R 3) « IRIEY)
KE > KardIEL 7 > s 2 mr bk B6mr i A 96%
JBNAYEE —BERY SLV > £ 9% [EIRFE & RivsE— Bl
S =REHY SLV ; A AESEBIE R E 7 R
=B SLV U & S N E—BF - B il s
53% B2 93% » dEH IR EG RS FEA
12 MR G RS (35 3) » Frefl 15 il m s 1
wrod 0 15 (BT A S —BEHY SLV - Hop 1 {Eg
GRS BRIk (BRRER) -

LV ZDEE
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10 20 30
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Fig. 2. Divergence of coat protein amino acid sequences between group 1 (upper 26 isolates) and group 2 (lower 14

isolates) of Shallot latent virus. The amino acids conserved in all SLV sequences are highlighted with asterisks. Solid
line box: highly conserved; dotted line box: secondary conserved.
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Fig. 3. Distinction of coat protein amino acid sequences of group 3 of Shallot latent virus. The amino acids con-

served in all the sequences are highlighted with asterisks. Solid line box: highly conserved; dotted line box: secondary
conserved.
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Fig. 4. Grouping tests of coat protein genes of shallot latent virus. SLV isolates (S4, SH19, 4B-3, 3G-9, 23-7-1, K4-

10, S2, S33, and WF-L2) were identified by RT-PCR (A), and then separately detected by nested-PCR. SLV isolates
of group 1 (G1) were showed in (B), group 2 (G2) in (C), and group 3 (G3) in (D).
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Table 3. Nested-PCR based survey of SLV grouping by nucleotide sequences of coat protein gene in Taiwan.

No. of grouping

Host Source No. of SLV Group 1 Group 2 Group 3 Complex infecting
Chinese leek Waufeng Dist. 11 9 0 11 9
Garlic bulb Waufeng Dist. 20 20 0 0 0
Waufeng Dist. 16 15 0 0 0
Mailiao Township 4 4 0 1 1
Xiluo Township 3 3 0 3 3
Waufeng Dist. 9 9 0 2 2
Garlic green Waufeng Dist. 3 3 0 1 1
Sanxing Township 8 8 0 0 0
Ren’ai Township 14 13 0 0 0
Onion Yilan City 12 12 0 1 1
Welsh onion Waufeng Dist. 9 0 9 9
Yilan City 13 0 13 2
Yilan City 12 0 9 1
Total 134 111 0 50 30




280 G

FEREHV BN MEE A HM O EAVERs o &
A BERAR SLV B IRIERE «

1% 7 > RT-PCR [i¢ & nested-PCR # JE FH >
TR S EENERABENEYRE
BEAR > BUR Ry 0 0T Gy i — T S A Ol &5
FHYIEREYE (Jeong et al. 2014) {541 Lee et al.
(2015, 2016) R RT-PCR £ nested-PCR Fffi >
R E R BER RN #E (Tobacco
ringspot virus) Nk FEACESRTE (Peach rosette
mosaic virus) ° i 4~ 32 Al 2 & F§ RT-PCR [it &
nested-PCR {7 Shallot latent virus T8 N 7= B 1Y
S3A 0 AR SLV HREIR TR R =B -

BN ST S 5 Y SLV B SLV-G EE%}I
0 [B] A7 LR U 22 2 2R B (Van Dijk 1993) - 28T
TENBAE(LE (TIP) MEAZHERER -
FH Bos et al. (1978) 73y SLV HEUCKTE(LEL K
80°C » {H Lee et al. (1979) 438~ SLV-G YEA
yEABEEAT By 55-60°C ¢ B Deng et al. (1991) BL
wr o EERY SLV-G MH[E] o KRR HEA K E
fer ol 2 2= 52 > B EB & AV 2R B BVR E
PERVRA % -

5| FASZRA

Bos, L., H. Huttinga, and D. Z. Maat. 1978. Shallot latent
virus, a new carlavirus. Neth. J. Plant Path. 84:227—
237.

Chen, J., J. Chen, and M. J. Adams. 2001. Molecular
characterization of a complex mixture of viruses in
garlic with mosaic symptoms in China. Arch. Virol.
146:1841-1853.

Chen, J., J. P. Chen, and M. J. Adams. 2002. Character-
ization of some carla- and potyviruses from bulb
crops in China. Arch. Virol. 147:419-428.

Chodorska, M., E. Paduch-Cichal, E. Kalinowska, and M.

S. Szyndel. 2014. First report of Onion yellow dwarf

virus, Garlic common latent virus and Shallot latent
virus on garlic in Poland. Plant Dis. 98:858.

Deng, T. C., J. Y. Liao, and H. Y. Yang. 2003. The inci-
dence of Shallot latent virus and its effect on the
growth of green onion in Yilan area. Plant Pathol.
Bull. 12:191-198. (in Chinese with English ab-
stract)

Deng, T. C., S. W. Tsai, and T. W. Tsai. 1991. Occurrence
of Garlic latent virus in Taiwan and its biological
characterization. J. Taiwan Agric. Res. 40:333-345.
(in Chinese with English abstract)

BT H3W

Deng, T. C., Y. T. Lin, M. J. Lin, C. T. Chen, C. M. Chou,
and C. H. Liu. 2016. Feasibility study of backtrack-
ing origins of garlic bulbs by phylogenetic charac-
teristics of Shallot latent virus in the garlic. J. Plant
Medicine 58:98-99. (in Chinese)

Fauquet, C. M. and M. A. Mayo. 2005. Y, genus: Garlavi-
rus. p.1101-1105. in: Virus Taxonomy: Eighth Re-
port of the International Committee on Taxonomy of
Viruses. (Fauquet, C. M., M. A. Mayo, J. Maniloff,
U. Desselberger, and L. A. Ball, eds.). Academic
Press, MA. 1162 pp.

Hammond, J. 2012. Create three new species in the genus
Calarvirus, family Betaflexiviridae. https://talk.ict-
vonline.org/files/ictv_official taxonomy updates
since_the 8th report/m/plant-official/4449. (visit
on 2/19/2013)

Ikeda, Y. and M. Imoto. 1991. Production of virus-free
plants of Allium wakegi Araki by means of shoot
apex culture and its efficiency. Bull. Hiroshima Pre-
fectural Agric. Expt. Station 54:41-46.

Jeong, J. J., H. J. Ju, and J. J. Noh. 2014. A review of
detection methods for the plant viruses. Res. Plant
Dis. 20:173-181.

Lee, S., G. Lee, L. C. Choi, and J. Y. Rho. 2015. Develop-
ment of PCR diagnostic system for detection of the
seed-transmitted Tobacco ringspot virus in quaran-
tine. Indian J. Microbiol. 55:231-233.

Lee, S., C. S. Kim, Y. G. Shin, J. H. Kim, Y. S. Kim,
and W. H. Jheong. 2016. Development of nested
PCR-based specific markers for detection of Peach
rosette mosaic virus in plant quarantine. Indian J.
Microbiol. 56:108-111.

Lee, Y. W., S. Yamazaki, T. Osaki, and T. Inouye. 1979.
Two elongated viruses in garlic, Garlic latent virus
and Garlic mosaic virus. Ann. Phytopath. Soc. Ja-
pan 45:727-734.

Lin, M. J,, C. T. Chen, Y. H. Chien, T. C. Deng, C. M.
Chou, and C. H. Liu. 2015. Phylogenetic analysis
of coat protein gene of Shallot latent virus. Plant
Pathol. Bull. 24:153. (in Chinese)

Mituti,T., J. M. Marubayashi, M. F. Moura, R. Krause-
Sakate, and M. A. Pavan. 2011. First report of Shal-
lot latent virus in garlic in Brazil. Plant Dis. 95:227.

Nagakubo, T., M. Kubo, and K. Oeda. 1994. Nucleotide
sequences of the 3’ regions two major viruses from
mosaic-diseased garlic: Molecular evidences of
mixed infection of a potyvirus and a carlavirus.
Phytopathology 84:640-645.

Torrico, A. K., E. E. Cafrune, and V. C. Conci. 2010. First
report of Shallot latent virus in garlic in Argentina.
Plant Dis. 94:915.

Tsuneyoshi, T. and S. Sumi. 1996. Differentiation among



o VRS IR TG AT B o i 281

garlic viruses in mixed infections based on RT-PCR
procedures and direct tissue blotting immunoassays.
Phytopathology 86:253-259.

Tsuneyoshi, T., T. Matsumi, T. C. Deng, 1. Sako, and S.
Sumi. 1998. Differentiation of A//ium carlaviruses
isolated from different parts of the world based
on the viral coat protein sequence. Arch. Virol.
143:1093-1107.

Van Dijk, P. 1993. Carlavirus isolates from cultivated
Allium species represent three viruses. Neth. J. Plant
Pathol. 99:233-257.

Wylie, S. J., H. Luo, H. Li, and M. G. Jones. 2012. Multi-
ple polyadenylated RNA viruses detected in pooled

cultivated and wild plant samples. Arch. Virol.
157:271-284.



282

Phylogenetic Analysis and Grouping Detection of
Species Shallot latent virus by Nested-PCR

Mei-Ju Lin', Yi-Ting Lin®, Chin-Hui Tsai’, and Ting-Chin Deng*’

Abstract

Lin, M. J., Y. T. Lin, C. H. Tsai, and T. C. Deng. 2018. Phylogenetic analysis and grouping
detection of species Shallot latent virus by nested-PCR. J. Taiwan Agric. Res. 67(3):270—
282.

The coat protein (CP) gene nucleotide sequences of species Shallot latent virus (SLV) collected
from National Center for Biotechnology Information (NCBI)-GenBank database were tested for phy-
logenetic analysis. All the current SLV isolates tested were clustered into three groups: G1, G2 and
G3. In 2015-2016, a total of 10 SLV-infected Allium materials were collected from a survey of SLV
occurred in Taiwan by detecting the virus with enzyme-linked immunosorbent assay (ELISA) and
reverse transcription-polymerase chain reaction (RT-PCR). The CP genes of each isolates were cloned
and sequenced, among 10 isolates tested, 6 isolates were clustered into G1 with 894 bp nucleotides.
The others belong to G3 with 885 bp nucleotides of CP gene. Based on divergence of CP nucleotide
sequences, the group specific primer pairs were designed to differentiate the groups. Following by a
RT-PCR, the nested-polymerase chain reaction (nested-PCR) was performed, and the amplified DNA
was 187 bp, 548 bp and 540 bp for G1, G2 and G3, respectively. Accordingly, 134 SLV-infected sam-
ples were collected and detected by RT-PCR and nested-PCR as described above. There were 51 out
of 52 garlic bulbs and 24 out of 25 garlic plants were identified as G1. Moreover, a total of 11 samples
from Chinese lecks were defined as G3, and 9 samples out of them were complex with G1 and G3.
The other 34 samples tested from green onions were consisted of 5 belonged G1, 19 belonged G3 and
15 were complex with G1 and G3. In this study, no SLV isolates belonged G2 were found from A//ium
in Taiwan.

Key words: Shallot latent virus, Allium species, Phylogenetic analysis, Nested-polymerase chain re-
action.
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