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Table 1. Tomato miRNA sequences binding to ToLCV-Au genome and its encoded Open Reading Frames (ORFS).

miRNA AG Binding position on Target-miR hybrid
(kcal/mal) Virus genome
target 5° C AAG U3
. GCUUAUUU  UUUUUUGUCG
m R156a -23.3 89 COAGUGAG  AGAAGACAGU
m RNA 3" CA 5'
target 5 A G AC A3
. UGGAGUUCUCU CAA  UUUAAU
mRL59¢  -26.0 2463 ACCUCGAGGGA GUU AGGUUA
m RNA 3 A 5'
target 5 U c 3
. GGGA  UCCUUUAGUCCA
m R319c -27.7 151 UCCU  GOGAAGUCAGGU
m RNA 3 CGA ubs'
target 5 U c 3
GGGA UCC UUUAGUCCA
m R319c -25.2 151 UCCU AGG AAGUCACGU
m RNA 3 CG A ubs'
target 5 A CccC c 3
. Veeel UGUGCGUGAA
i R403 29,1 1454 Y uc

GCUCAA ACACGCACUUAG
m RNA 3 AW 5'
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Table 2. Tomato miRNA sequences binding to ToLCV-Ir genome and its encoded Open Reading Frames (ORFs).

miRNA AG Binding position on Target-miR hybrid
(kcal/mol) Virus genome
target 5° C AAG us3
. GCUUAUUU UUUUUUGUCG
m R156a -23.3 89 CCAGUGAG  AGAAGACAGU
mRNA 3' CA 5'
target 5 A AA 3
. GQUGC CUCU UCUUU GQUUAG
m R157a -22.6 2528 CACG GAGA AGAAG CAGUU
m RNA 3 A ) A 5'
target 5 A AA 3
. GQUGC CUC UUCUUU GQUUAG
m R156h -22.6 2528 CACG GAG AAGAAG CAGUU
m RNA 3 A A A 5'
target 5° C GU G Ugd
. CCUGAU U CCCAAG GA
m R168b -27.8 485 GOGCUA A GGGUUC CU
mRNA 3 CA GC G 5'
target 5' A G 3
UCAAG AAGCUG GGAA
m R396b -24.7 940 AGUUC UUCGAC CCuU
m RNA 3' UUCA U A 5'
target 5 A C A 3
m R166i -25.7 591 GRGGAAUIGG GLLUIGA CC

CUCCUUACU CGGACU GG
m RNA 3 ) A CUY5
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Figl. The position of miRNAs binding sitesis shown by small arrows on the genome of ToLCV-Au (left) and
ToLCV-Ir (right). Thick arrows indicate the Open Reading Frames (ORFs) on the virion- (V) or complementary- (C)

sense strands.
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ABSTRACT

eminiviruses are one of the main constraints in tomato production worldwide.

Tomato leaf curl virus (TOLCV) is a geminivirus (family geminiviridae) that

produces various symptoms in plants including leaf curling, yellowing and

stunting. MicroRNAs are endogenous small RNAs which play akey role in both
plants and animal defense and development. Certain animal viruses were found to be
targeted by host miRNA which prevent their establishments. In plants, on the other hand,
there is no experimental evidence for such an effect on plant viruses. However, based on
in silico analysis, viral plants also could be targeted by host miRNAs. Here, we
investigated if different sets of tomato miRNAs could potentially bind to a mild and
severe species of TOLCV using in silico analysis. We found that tomato miRNAs
including mirl56 bind to both strains of ToLCV. The mild strain, ToLCV-Ir, was found
to be targeted by mirl57, 168, 396 and 166 while the severe strain, ToLCV-Au, was
targeted by other groups of miRNASs including mir159, mir319 and mir403. The possible
role of the identified miRNASs in production of mild and severe symptoms by both
strains is discussed. All sequences except miR156a target the coding regions of the virus.
In ToLCV-Au miRNA319c binds to the V1 gene, which encodes the precoat protein and
which is involved in symptom expression and virus movement. miR159¢c and miR403
bind to the C1 and C3 genes, respectively, that are involved in virus replication. The C1
ORF of ToLCV-Ir can be targeted by both miRNAs miR157a and miR156h. The V2
gene can be targeted by three miRNAs (miR168b, miR396b and miR1661) at different
sites. This suggests the potential importance of regulation of this particular ORF by
mMiRNAS. The possible role of the identified miRNASs in production of mild and severe
symptoms by both strainsis discussed.
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