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Table 1- Publicly available Iranian TYLCV-IL sequences in GenBank; their acronym,
host species, geographical origin (province-region), published year, GenBank accession
number and full-length genome size.

5 &L e g AJL;.J‘: r’;j aj‘..\}l
— 0kl gl g cline (45 535 ) oS
IRS Wl Sl Ol -(4>b GenBank
Geographical origin accession no.
- Full -genome Size
Virus isolate Original host _(Province -county) (nt)
Tomato yellow leaf curl virus-Israel Tomato Fars/Shiraz GU076447 2781
[IR:Sh47:07]
Tomato yellow leaf curl virus-Israel Tomato Kerman/Orzueeyeh GU076445 2781
[IR:0r28:07]
Tomato yellow leaf curl virus-Israel Tomato Fars/Shiraz GU076446 2781
[IR:Sh46:07]
Tomato yellow leaf curl virus-Israel Tomato Fars/Shiraz GU076444 2781
[IR:Sh40:07]
Tomato yellow leaf curl virus-Israel Tomato Kerman/Taft GU076440 2781
[IR:Ta30:06]
Tomato yellow leaf curl virus-Israel Tomato Fars/Abadeh FJ355946 2782
[IR:Abadeh]
Tomato yellow leaf curl virus-Israel Tomato Razavi JQ414025 2780
[IR: Neyshabur] Khorasan/Neyshabur
Tomato yellow leaf curl virus-Israel Tomato Razavi JQ928347 2780
[IR: Cherry Fadisheh-Neyshabur] Khorasan/Neyshabur
Tomato yellow leaf curl virus-lsrael Tomato Razavi Khorasan/Dargaz JQ928348 2779
[IR: Dargaz]
Tomato yellow leaf curl virus-Israel Datura North Khorasan/Bojnurd KC106635 2782
[IR:Boj:5-2]
Tomato yellow leaf curl virus-Israel Datura North Khorasan/Bojnurd KC106636 2779
[IR:Bo0j:8-1]
Tomato yellow leaf curl virus-Israel Datura North Khorasan/Bojnurd KC106637 2779

[IR:Boj:11-1]
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Figure 1- Viral symptoms of yellow mosaic with upward leaf curl of young leaves in
Datura plants (A-C) and asymptomatic Datura plant (D), sampled in Bojnurd region
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57°21'44.65"E ) during 2011.
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A B
M 5 8 11 H In M s 8 11 H IR
200 bp

1031 bp
500 bp

«_S576bp 50C bp

<L 51 ead gl Sl JS DNA 51 PCR ot 135 geamee 5,871 J5 5,585 800 s -2 JsCs
s 55T 5 (A) ACcore 5 AVCOre _ess sla S5LT 5 eslizal b 0,56 OIS S,
GeneRuler DNA Ladder Mix, ) Js4 555 LS :M .(B) TYCIR 3 TYCLF olas|
38 5 «(B) GeneRuler 100 bp DNA Ladder, Fermentas 5 (A) (ready-to-use, Fermentas
oS i a il s H s gom adhie 53 odd (5,05 4905 w9 #He gl o) 56 sl (11

PCR ;5 &t 5 e J 58 Olge 4 TYLCV- 112 o1 (K ax 8 ol 5 Whe 236 o, 50

Figure 2- Agarose gel electrophoresis of PCR-amplified products of the total DNA
extracted from the leaf tissue of the datura plants, using primers AVcore, ACcore (A)
and primers TYC1F, TYCI1R (B). M, molecular size marker (GeneRuler DNA Ladder
Mix, ready-to-use, Fermentas) (A) and GeneRuler DNA Ladder, 1 Kb, Fermentas (B) ;
5,8 and 11: symptomatic tomato plants sampled in Bojnurd region; H and Ir2: healthy
datura and infected tomato plant with TYLCV-Ir2 as negative and positive controls in
PCR, respectively.

2 LA g 0 S oLl ae cliie bl wloes Jlail g, 4 (SS55k8 ot s
TYLCV-IL il s S5 5kt ot o5 S ol e o ) ey WS 055 il (ND)
B IS 55 K5, 505 4L [IR:SH40:07] MEGAS i3l o L (TNO3+G) L3 Juu
058 23 3l el b 51t Sl edd (g5lular Copmarr Sihd 50 05,8 48 303 0L B L)
a OLal s 5 35 Jlad Glacib s e o Ol 53 TYLCVAIL 55 clacil s
53 TYLCVAIL s sls b oSl s o5 8 o35 55 Jols o5 S 05 93 55 Ol p s 5l RS
A 8515 gl o S 255 (e S 53 &8 Jd szl

o3 23 Ol s glcilyly o5 S
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Table 2- Selected begomoviral full genomes retrieved from GenBank; their acronym,

accession number, and full-length genome size.
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r_yj ISIRY|

orRs Al bzl ol 05 Kb (g s o)t (45 545 5)
GenBank Genome size

Virus Isolates Acronym accession no. (nt)
Tomato yellow leaf curl virus-1r2[Iran] TYLCV-Ir2 EU085423 2776
Tomato yellow leaf curl virus-Oman TYLCV-OM DQ644565 2765
Tomato yellow leaf curl virus-Iran TYLCV-IR AJ132711 2771
Tomato yellow leaf curl virus-Mild[lIsrael] TYLCV-MId X76319 2790
Tomato yellow leaf curl virus-
Israel[lsrael:Rehovotl] TYLCV-IL X15656 2787
Tomato yellow leaf curl virus-Gezira[Sudan] TYLCV-Gez AY044138 2780
Tomato yellow leaf curl Sardinia virus[Spain] TYLCSV X61153 2773
Tomato leaf curl Iran virus[lran] TLCIV NC005842 2763
Ly, 5l pdsy s AL s e S ks, e D

el &S ol o3 Libls ol (SKwskd
G el y BlSS 5 b S 05 8 G o
RGP PR | B ISV ST R W JP P
St & s S S e o ol
Ol mony sazibyly ol sl 82
Silyls sseb dope B4 S
3Bt Ol G Jls s TYLCVAIL sl
bus ansa el slalenes ab Lizl
Spe JEl Gk 5L Shdian (306l
Ghlas & g Gble 5| sy 4 esdl alS

Aol ol B Jles
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Figure 3- Phylogenetic tree of the full genome of the TYLCV-IL variants isolated from
datura plants in Bojnurd, Iran and from tomato plants in northeastern (Subgroup I)
and southern Iran (Subgroupll) plus the selected begomoviruses of tomato from Iran
and other parts of the world (Table 1 and 2) was inferred by using the Neighbor-Joining
method based on the TN93+G best-fit model (Tamura et al., 2011). The tree is midpoint
rooted to enable easier interpretation, and the percentage values of the bootstrap
support (1000 iterations) are indicated at each major node. The bar shows the number
of substitutions per site.
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Full-length genome sequencing and phylogeny of severe strain isolates of Tomato yellow
leaf curl virus (TYLCV-IL) originating from Datura stramonium L. in Bojnurd region,
Iran

Hosseinzadeh M.R.1, Shams-Bakhsh M.**, Kazempour-Osalou SH.?

Plant Pathology Department, Faculty of Agriculture, Tarbiat Modares University, Tehran, Iran.
2 Plant Sciences Department, Faculty of Biological Sciences, Tarbiat Modares University, Tehran,
Iran.

Abstract
Tomato yellow leaf curl virus (TYLCV) and a complex of ten virus species and their strains

referred to as TYLCV-like viruses cause damage on tomato (Solanum lycopersicum L.) crops

in tropical, subtropical and temperate regions of the world. In this study, full-length genome
of three TYLCV-IL isolates originating from Datura stramonium L. in Bojnurd region, Iran
were cloned, sequenced and subsequently entered the phylogenetic analysis with nine
TYLCV-IL isolates from Iran and eight selected begomoviruses of tomato from Iran and other
part of the world. The phylogenetic analysis suggested the geographical-dependent evolution
of Iranian TYLCV-IL populations so that regardless of host species the monophyletic group
of the northeastern and southern isolates was clustered separately into two subgroups.
TYLCV-IL [IR: Sh40:07], GU076444 isolated in Shiraz region was not clustered with none
of the Iranian TYLCV-IL isolates but rather was grouped with the type strain of TYLCV-IL
from Israel in a separate group. Evolutionally, this isolate could be a “genetic bridge” between
Mediterranean and Iranian TYLCV-IL isolates. This is the first report of Datura stramonium
L. as the host species of TYLCV-IL in Iran and also the first-time occurrence of the viral stain
in North Khorasan province, Bojnurd, Iran.

Key Words: TYLCV-IL, North Khorasan, Begomovirus.
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