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Introduction: Cucumber mosaic virus (CMV) is one of the most important pathogenic

cucurbit viruses. Identifying and growing resistant or tolerant varieties is the best method for

disease control. The present study was conducted to investigate the response of four pumpkin
varieties to CMV by assessing the expression of genes involved in resistance (PAL, PR2).

Materials and Methods: Forty samples of pumpkin leaves with suspected disease were

collected from the farms in northwestern Iran and analyzed using the TAS-ELISA test. To

study the response of the four pumpkin varieties Asma, Pars, Prof and PS grown in this region,

a CMV isolate was inoculated into the plants in a greenhouse experiment after its biological

purification. TAS-ELISA and semi-quantitative (Sq) RT-PCR tests were used to examine the

virus concentration in pumpkin varieties. The disease severity index was evaluated 30 days
after inoculation. The expression level of PAL and PR2 genes was also checked by quantitative
real-time PCR technique. Results: Of the 40 samples, 16 samples were infected with CMV.

The study of virus titer revealed that the virus concentration and disease severity index were

higher in Pars and Proof varieties than in PS and Asma varieties. The expression of PAL and

PR2 genes was increased in all varieties compared to control but was higher in PS cultivar

followed by Asma. Conclusion: PS and Asma varieties have higher CMV tolerance and their

wider cultivation is recommended for disease control.
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Table 1- Specifications of primers used in this research.

Primer . Amplicon
Name Nucleotide sequence (5-3) size (bp) Reference
CMV-CPf 5-GCCGTAAGCTGGATGGAC-3 876
(Rizos et al., 1992)
CMV-CPr 5-GCTTCTCCGCGAG-3' 876
18s1 5-AACGGCTACCACATCCAAG-3 500 %g‘;;‘Shandehfoo etal.,
18s2 5-TCATTACTCCGATCCCGAA-3 500
PAL F: 5-CCGATGCGAGTTGTAACAGA -3'R: 5'- 168 (Heydarnejhad et al.,
TGGTCAGAGACGACAGATCG -3 2015)
PR2 F:5'- 200 (Heydarnejhad et al.,
AAGATTGTTCTGAGAAGAGATCGATCGA-3' 2015)
R: 5'-
GCTACGCGAAAATAGGTCTGGTAAACTT-3
Actin F.: 5 -GAGTATGATGAGTCGGGTCCAG -3'R: 143 (Heydarnejhad et al.,
5'-ACACCAACAATCCCAAACAGAG -3 2015)
Results loazsly

b Slige gy lulis
oS Gladigei soled i ol RT-PCR (ypizan § TAS-ELISA 3l solicul b ladigas 0 CMV _So4]
555 wolaisl F5ET L RT-PCR Lo wiogs ool ol Coo 25T U1 40 CMV ozt w1 b
VA laws ggemme ;0 00,5 355 Ll gl 5L el AN a5 o3lail 4 Uil 0550 Al 5 ools STy
Dgos 0) 48l 1o (00 gox aigad VY 5l o0l digas 1) sl slo o j0 S5 a 908 wiges Fo jl diges

23093 005l CMV &y (00 go aigei VY 5l 00T digas F) Gl 5 (o0 saz digad VO 5l 004l

las, 50 53 By o8, 3-‘5 <5l-‘°*5f 2° ‘5“-")9*’ (A) )0 33 By p p3, 995 «5“‘*—'}“ > CMV 4 Sogll mlle -V JSC
¢ il 55 sl ae 50 50 a5 SlaS 50 SEay 5 esee (63,5 b ol (B) 4élye 50
Figure 1. Symptoms of CMV infection in samples of Proof varieties in the field. A. Mosaic

symptoms on leaves of Proof varieties in the field of maragheh . B. blistering and yellowing
of cucurbits fruit.
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(Y I8) Sloogs

Mean absorbence value(A105nm)

R
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Figure 2. The results of ELISA to measure protein titer in common zucchini varieties in East
and west Azarbaijan provinces. Dissimilar letters have a significant difference at the 1% level.

The estimated standard error value of each treatment is indicated by vertical lines on each
column.
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Figure 3. The results of the Semi-quantitative RT-PCR test.The numbers indicate the number
of PCR cycles. M:100 bp Molecular weight marker (Fermentas, Germany). N: Control sample
in which distilled water was used instead of cDNA in PCR. Healthy: A healthy control sample
whose RNA was used to make cDNA for RT-PCR.

995 slendy )3 DSI (5 ke il (a3l )

om0 Ve BV gloy slols (lis 908 ol (sl azalS' )0 CMV oy (55ley (a8 () 2 s
leady b aslio ;o Lol 9 PS oot load) )0l 99 (lie a2 gy 25 ilem 22ls (55 abe
@y Solorr (AL 50 et (neS (T JS0) el 00 5 Ty (005 )10 (e 5sS o)l 5 By ool
4 Sogdl wmlle 5900 09 Byp o8 mlle 9, a5 5l 08, 5 el g 0b caalin PS pglie o8, 5o
b besly o gbs cpl o9 ptoxiw cnl Jlxe (9031 8590 (5995 L, 50 (55 abe 5l w39, ¥+ U CMV
(B J5) 05 55031 850 Laady sl (o8 40 RT-PCR G ELISA (gla (5051 5| Lol ol

(5]

Disease severity
=
un

w

]

=
f
ef
e
d
10 . c BB
—
b b bec
a o a a i -
o — N -_.
7 14 21 20

Davs after inocculation

m PS5 Asma W Fars M Froch
50l g Bl Azl By > CMV S abe sl w59, Yo U gaS Lo, sl DSI a5l bl -F U
ol 00 03ls LaS gt 8 (59, (6090 gk b jled ;o 00l 5,51 5 o lailiwl slas jlade aijls sy ) mlaw
Figure 4. The results of evaluating the DSI index for zucchini varieties up to 30 days after
inoculation with CMV. Dissimilar letters have a significant difference at the 1% level. The

estimated standard error value of each treatment is indicated by vertical lines on each column.
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Figure 5. Symptoms from mechanical inoculation of CMV in tested zucchini samples up to 14
days after inoculation. (A) mild mosaic in PS variety leaf (B) Mild mosaic in Asma variate leaf
(C) Sever mosaic and seedlings deformation of Pars variate (D) Systemic necrosis and leaf
wilting of Proof variate
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Figure 6- Changes of gene expression of PAL in cucurbit variates infected by Cucumber
mosaic virus in a time courses assay. Identical letters indicate no significant difference using

Duncan's test at the 1% level. The estimated standard error value of each treatment is indicated
by vertical lines on each column.
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Figure 7- Changes of gene expression of PR2 in cucurbit varieties infected by Cucumber
mosaic virus in a time courses assay. ldentical letters indicate no significant difference using
Duncan's test at the 1% level. The estimated standard error value of each treatment is indicated
by vertical lines on each column.
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