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Abstract:

This study was conducted during the agricultural season 2015-2016 in the
green house and the Plant Virology laboratory belonging to the College of
Agriculture at Karbala University with the aim of isolation and characterization
of Tomato yellow leaf curl virus (TYLCV) and its resistance using some
tomato genotypes (Nicker Son, Ginan, Nicker Son, Flat kimia Tém, Wardeh,
Ghazalah, Faten, Alaziza, Selmoren, Hybrid Early Lady F1 and Mugestem).
The virus was identified using some indicator plants such as tomato plants
(Solanum lycopersicom L.), pepper (Capsicum annuum L.), goosefoot
(Chenopodium amaranticolor (Coste and Reyn)), okra (Abelmoschus esculentus
L. (Moench)), beans (Phaseolus vulgaris), airship (Physalis floridana L.) and
cotton (Gossypium hirsutum L.). TYLCV was also identified using the
polymerase chain reaction technique (PCR) and sequencing the PCR-
amplicons.

The results, of inoculating the above mentioned indicators plants, showed that
tomato plants (super marimond) infected with TYLCV exibited typical
symptoms of crinkling and yellowing of newly growth leaves which later
developed into symptoms of severe wrinkling and yellowing to encompass the
rest of the plant leaves with severe stunting in infected plants. Moreover, the
results also showed the sensitivity of beans and okra plants to TYLCV without
inducing any kind of symptoms. However, the presence of the virus was
detected by PCR. It was also found that cotton and airship plants were found to
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be susceptible to the virus that was detected by PCR in all TYLCV-inoculated
plants.

Sequencing of the PCR-amplified fragments and employing the BLAST
program (Basic Local Alignment Search Tool) revealed that the TYLCV
isolate characterized in this study gave a similar percentage of 100% with the
virus starins A1IMA and A2MA (GenBank accession numbers: KT961706.1
and KT961705.1) and 99% with the viral strain ASMA (GenBank accession
numbers: KT961704.1), while the most divergence (93% ) was noticed with the
Iranian isolates (JQ928345.1 and EU834059.1 and GenBank accession
numbers: EU834064.1). The results also showed the suceptibilty of all tomato
gentotypes tested against TYLCV.

48l 4l s 45,k (Bemisia tabaci) (Introduction) 4axial)
(21 519) LA e Solanum lycopersicom ) dklelall a3
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Table 1: Indicator plants used in identification of the virus isolated from

tomato plants growing in some areas of the desert region in Karbala
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Table 2: Steps and conditions of polymerase chain reaction (PCR) used for
amplifying DNA of TYLCVi isolated.
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1 S8 10 94 Initial denaturation

446 30 94 Final denaturation[

35 4l 20 52 Annealing
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Table 3: Genotypes of tomato plant tested against TYLCV.
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Figure 1: Tomato plants (Super Marine variety) and pepper infected and non-
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Figure 2: Beans and okra plants show symptomless infection with TYLCV.
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Figure 3: Cotton, airship, goosefoot, and eggplant plants did not respond for
TYLCV infection.

325




Gsdlsgu)  (2017) ¢ 333-316:(4) 9 kel aslell il s

634 bp

s it b Alexineal) 485K Ll (PCR) Jusduiall 3 bl Jelis JLid) 14 <
=4 43 Akllb =2 51 ,1Kbp DNA ladder marker= M Akldall 315 5) ) jial g 223
Negative PCR =10 s Positive PCR control =9, sxlé =8 57 lul=65 Ji
.control

Figure 4: Testing indictor plants used for identifying TYLCV by polymerase
chain reaction (PCR). M = 1Kp DNA ladder marker, 1 and 2 = tomato, 3 and 4
= pepper, 5 6 = okra, 7 and 8 = beans, 9 = positive PCR control and 10 =
.Negative PCR control

dad (s gl Gkl b Aleaiual) 483SH LAl (PCR) asluiall 5 pelill Jelis jlgal ;5 (<4
=2 ,0ké=1 ,1Kbp DNA ladder marker =M ALkl 3l )5l i jiual g
.Positive PCR control =6 s Negative PCR control =5 JAlai =4 u ) =3, olaidl

Figure 5: Testing indictor plants used for identifying TYLCV by polymerase
chain reaction (PCR). M = 1Kp DNA ladder marker, 1 = cotton, 2 = eggplant, 3
= goosefoot, 4 = airship, 5 = Negative PCR control and 6 = Position PCR
control.
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(e L ja dicliae 431S4) (PCR) Julusiall 3yl el alaaiuly s ,ldll (e
siall paally us i) 55l (sl (PCR) Juduiidl
bl zsy sl 5 (634bp) G5l paslall Gadlaiul ey il o)
JS3) Jaadl @ik 5 sl (8 Cogeasall daleds Gl (e Camea Slie (0 (DNA)

(6 3yalll Jelds daulg 3l 5 Alae

1000 bp
750 bp

500 bp

250 bp

o (PCR) Jusbusial) 5 yalil Je i dlad 59 CiacLiaall (DNA) 5553 paslad) gl 16 U<
& ) 3all san) e 83 sale Aalala die (o (TYLCV) Ahlaall 31 )51 ) jial 5 anad (uy
Negative =-PCR ; 1Kbp DNA ladder marker =M .3t S ddadlas A4 ) jaiall
.(382e DNA 4ue o) control
Figure 6: PCR product amplified by PCR from TLCV from a tomato sample
collected from a farm in the desert area of Karbala governorate. M = 1Kp
.DNA ladder marker; -PCR = Negative PCR control (no DNA sample added
&V (PCR) Jaslusial) 5 5l

il 48 jadl 4, <l Macrogen 48 6553 Gmalall g S gl Judoiill Jylas
il il & pelal (7 JS3) (s 5IS 5l 41321 (Nucleotide sequence analysis)
el plaaiuls (ot SIS il el AaLelall (31551 ) aal 5 aa3 (5 ld

o2 (8 g jaall s il (b BLAST (TYLCV)
Bl Dl sdal 5 amad s pld sa Al )l 550 Gmalall daa Jls )
(TYLCV) dkLkLl Jelés ddan)  déclaadll (Amplicon)

SO0 OO [ OO O OO O OO O
10 20 30 40 50

TYLCV-IRAQ TACTTTTACA AAATTACCTA AATGCCATTG
GGTGTCCAGG TATAAGTAAG

SO0 OO [ O O OO OO OO O
60 70 80 90 100
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TYLCV-IRAQ ACACCGATAC ACCGATTGCC ATAGAGCTTT
GAGAGACACC GATTCATTTC
SO0 OO [ O OO O OO O OO O
110 120 130 140 150
TYLCV-IRAQ ACCATGCCTC GTCTATTTAA AATATATGCC
AAAAATTATT TCCTGACTTA
SO0 OO [ O OO O OO O OO O
160 170 180 190 200
TYLCV-IRAQ TCCCAATTGT TCTCTCTCTA AAGAGGAAGC
ACTTTCCCAA TTAAAAAACC
SO0 OO [ OO OO OO O OO O
210 220 230 240 250
TYLCV-IRAQ TAGAAACCCC AACAAATAAA AAATACATCA
AAGTTTGCAG AGAATTCCAC
SO0 OO [ OO OO OO O OO O
260 270 280 290 300
TYLCV-IRAQ GAGAATGGGG AACCACATCT CCATGTGCTT
ATCCAATTCG AAGGAAAATA
SO0 OO [ OO OO OO O OO O
310 320 330 340 350
TYLCV-IRAQ CCAATGTAAG AACCAACGGT TCTTCGACCT
GGTATCCCCA AACAGATCAG
SO0 1O [ O OO OO B W
360 370 380 390  TYLCV-IRAQ
CACATTTCCA TCCGAACATT CAGGCAGCTA AGAGCTCAAC A

Jlbal 5 axa e sl A (Nucleotide sequence) duis s yulall ae ) sall aisi -7 JS4&
dadlae 8450 yaall g ) jall aa) e Al Hall 028 345 el (TYLCV) ahlakall ) )
RSP

Figure 7: Nucleotide sequencing of the TYLCV strain isolated in this study
.from a farm in the desert area of Karbala governorate

Gl At aly 3 KT961705.1) (s 1S il Sl A5 jlae JIA (e 2 g LS
ALl A Caly s 4 (4 ds2) %100 YO 3,5 IS il el ae AL o3¢
(GenBank A3MA a3l s %99 ULl aclE 853 s gl (g lall i
accession numbers: KT961704.1) Al Sl glaal ida ol S gl 85 54 sial)
o= (%93) Ll s laels b i) S YOl e 4Ll 4 o) (NCBI) 4xsesdl

5 JQ928345.1) Al ¥ <Y 3l O o gl g g lal) sl sailal) (5 AV
(GenBank accession sEU834059.1 P aa Ll La S S 594100-93
.numbers: EU834064.1 (GenBank accession Al _all syl

numbers: KT961706.1 and
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http://www.ncbi.nlm.nih.gov/nucleotide/998226738?report=genbank&log$=nucltop&blast_rank=1&RID=GABSF9FP015
http://www.ncbi.nlm.nih.gov/nucleotide/998226735?report=genbank&log$=nucltop&blast_rank=2&RID=GABSF9FP015
http://www.ncbi.nlm.nih.gov/nucleotide/998226732?report=genbank&log$=nucltop&blast_rank=3&RID=GABSF9FP015
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S Dl al 5 axad g ld e C4 5 C1 il g 6IS gl 4Ll a0 45 )e 14 J 50

Maalle Aaisal) G s lall udil (g AN Y Jall 5 Al jall o3a 3 J 5 aal) Adalalall
Table 4: Comparison between the nucleotide similarity percentages of the
genes C1 and C4 of TYLCV, isolated in this study, with the other TYLCV
isolates globally registered in NCBI.

The most similar sequences
Virus Isolate Origin in GenBank database
name GenBank | Sequenc
Accession e
Number | similarit
y (%)
Tomato yellow leaf curl A1MA Iraq KT961706.1 100
virus
Tomato yellow leaf curl A5MA Iraq KT961705.1 100
virus
Tomato yellow leaf curl A3MA Iraq KT961704.1 99
virus
Tomato yellow leaf curl - Jordan EU143755.1 98
virus
Tomato yellow leaf curl Sinaloa Mexico FJ012359.1 98
virus
Tomato yellow leaf curl 3256-1 Spain D0O058082.1 98
virus
Tomato yellow leaf curl | ES:T188:0 Spain DO317771.1 98
virus 3
Tomato yellow leaf curl | ES:T341:0 Spain DQ317749.1 98
virus 3
Tomato yellow leaf curl 186- Iran J0928340.1 97
virus | Kermansha
h
Tomato yellow leaf curl - USA AF260331.1 97
virus
Tomato yellow leaf curl AN152 | Sanderso GU320571.1 97
virus n
Tomato yellow leaf curl 2| Lebanon DQ999997.1 97
virus
Tomato yellow leaf curl - Jordan EU143751.1 96
virus
Tomato yellow leaf curl - USA: AF260331.1 96
virus
Tomato yellow leaf curl AN152 | Antigua GU320571.1 96
virus and
Barbud
Tomato yellow leaf curl - Jordan EU143751.1 95
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http://www.ncbi.nlm.nih.gov/nucleotide/69146293?report=genbank&log$=nucltop&blast_rank=9&RID=GABSF9FP015
http://www.ncbi.nlm.nih.gov/nucleotide/69146293?report=genbank&log$=nucltop&blast_rank=9&RID=GABSF9FP015
http://www.ncbi.nlm.nih.gov/nucleotide/85543580?report=genbank&log$=nucltop&blast_rank=11&RID=GABSF9FP015
http://www.ncbi.nlm.nih.gov/nucleotide/85543580?report=genbank&log$=nucltop&blast_rank=11&RID=GABSF9FP015
http://www.ncbi.nlm.nih.gov/nucleotide/407233278?report=genbank&log$=nucltop&blast_rank=6&RID=GABSF9FP015
http://www.ncbi.nlm.nih.gov/nucleotide/407233278?report=genbank&log$=nucltop&blast_rank=6&RID=GABSF9FP015
http://www.ncbi.nlm.nih.gov/nucleotide/10802837?report=genbank&log$=nucltop&blast_rank=7&RID=GABSF9FP015
http://www.ncbi.nlm.nih.gov/nucleotide/10802837?report=genbank&log$=nucltop&blast_rank=7&RID=GABSF9FP015
http://www.ncbi.nlm.nih.gov/nucleotide/295687447?report=genbank&log$=nucltop&blast_rank=8&RID=GABSF9FP015
http://www.ncbi.nlm.nih.gov/nucleotide/295687447?report=genbank&log$=nucltop&blast_rank=8&RID=GABSF9FP015
http://www.ncbi.nlm.nih.gov/nucleotide/161318185?report=genbank&log$=nucltop&blast_rank=10&RID=GABSF9FP015
http://www.ncbi.nlm.nih.gov/nucleotide/161318185?report=genbank&log$=nucltop&blast_rank=10&RID=GABSF9FP015
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Virus

Tomato yellow leaf curl - Egypt DQ423476.1 95
virus

Tomato yellow leaf curl - Iran JQ928345.1 93
virus

Tomato yellow leaf curl BA Iran EU834059.1 93
virus

Tomato yellow leaf curl Sh Iran EU834064.1 93
virus

Aaladall (30 5ol )yl 5 amad (s g yuld aca Adaladall Ll 341 ol ()l iaey e

(TYLCV)

il as il 3 (TYLCV) dabakal e i iliil) el
5(9 JS5) Asal s 4 ya (al ye ) Anildl) 5 Ginan s Nicker Son) 4 sl <) il
Dldial 5 axad (e gl 3 sa 5 Adai e Hybrid Early Lady F1 s Mugestem
Aassl 538352 5 Al &5 (g3l Adalaball (3 s Flat kimia Tém s Alaziza s
JS) (PCR) Jualusiall 3 5aldl) Jelis jladl s Faten s Ghazalah s Wardeh
(8 Glos) Jsial 5 3xad (a8l (Selmoren

ualuiall 3 5alall Je i Uaud 5 ddeLiaall (o g 1l (DNA) (553 paslall &l 5518 J<i
G35l ) el 5 2am Ga g ylh aum 5 piaal) Alalelall il 31 51 ) 5l e 30 (PCR)
.Negative PCR control :-PCR ;Positive PCR control :+PCR .(TYLCV) 4kl
..1kp DNA ladder marker :M

Figure 8: PCR products amplified by polymerase chain reaction (PCR) from
all tomato genotypes tested against TYLCV. + PCR: Positive PCR control; -
PCR: Negative PCR control. M: 1kbp DNA ladder marker
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