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Table 1- Mean disease severity score of sunflower genotypes
inoculated with P. macdonaldii isolates under controlled
conditions (Darvishzadeh et al. 2007)

Ol Sl i 55 7B aler
Genotype Isolate
MAG6 MP8 MP10
AS613 6.74 2.24 3.63
ENSAT-B5 6.78 7.76 7.50
M5-54-1 1.24 6.46 2.21
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Percentage of cotyledon petiole area showing Phoma black
stem were scored from 1 (resistant) to 9 (susceptible) as
proposed by Roustace et al. (2000b), seven days after
inoculation, where 1, 0-5% petiole area with necrosis
spreading downward into the stem; 2, 6-10%; 3, 11-20%j;
4, 21-30%; 5, 31-40%; 6, 41-60%; 7, 61-80%; 8,
81-99%; and 9, 100%.
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Table 2- Oligonucleoitide primers used for quantitative real time RT-PCR

NIBICOVPRNESIR PV e Solow 4 Cwoglio b bad o (w9995 Jolgs Ol s

real-time RT-PCR s salizol 5 50 45408 55 K1 gl S5leT —Y Jga

Primer's Tm

PCR
Efficiency
(%)

S S s S5 o
Reveres primer Forward primer
gene

Number of

s Shes LY €L3
Function Name of sequence

93

93

81

88

88

56

57

57

57

55

AP2 domain

AGGAGTAGCAAGGCACCATCA CAAGAACTCGGCCAATTCGT  CX946549 transcription DHOAQA11ZA10RM 1

factor
HD-Zip

GGATCGCACCTCGTGGTTT GCAGCACATCGAGGACATCA  CX946945 transcription DHOAQA17ZHO4RM 1

CCCTATTCAATTCTTCCACCAAA TTGGATTGAAGATGTCATCTGTGA AJ412452

CGAGCGCAGCAGCATCTA CCGCCACACGCATTCTCT CD848175

CAAGCCGCTCCACTTCAAAG CCTCCCTGGCACATGAAGTT  CD850032

AY 094064

CATCCTGAAGTGGGAGACGAA CCAAATCAATGAGCCCAAGAG

factor
-WRKY

family AJA12452
transcri ptl on

factor

MY B-

related 408 co0027F0BFML
transcri ptl on

factor

_MYB

family  pHoAC028zC03FM1
transcri ptl on

factor
eEFal

IWAY lwo) g 3l 1T o lous [ V0,90 [ S § (Soos| 9 S (owiigeo


https://dor.isc.ac/dor/20.1001.1.25885073.1393.3.2.3.6
http://gebsj.ir/article-1-77-fa.html

[ Downloaded from gebs.ir on 2025-12-13 ]

[ DOR: 20.1001.1.25885073.1393.3.2.3.6 ]

OLSes 5 syl gn

Sl 4 Cenglio b Lo o (w9995 Jolge Oly dxdlan

s Jolss a bype 05 Ol e )

Pl aw 55 pap 5l ol S5 4 s anlllas 3550
Ols Lkl 555 4w L (MAB, MP8, MP10) macdonaldii
Jolse Obe 5l as sls OLES (ASBE13, ENSAT-BS, M5-54-1)
MYB- 5 HD-ZIp odiSuS 05 55 Ol chlllan 3550 oo 513
das o Olis calie LS 5 Ole s Jls e ooyl Related
o e SLS 5 05 s pl O S Dose
stz Wl 0d O  axs s ssdie oS e il

MAG6
1 2
-1.00 _ | - - -
-6.00
-11.00
-16.00
B ENSAT-B5 ® AS613 ® M5-54-1
MP8
1 2
1.00 _ _ _ I —— _
-6.00
-11.00
-16.00
B ENSAT-B5 B AS613 H M5-54-1
MP10
1 2
| m-— -
-6.00
-11.00
-16.00

B ENSAT-B5 BEAS613 H M5-54-1

() HD-ZIp s, bl sdiSas b0l ol 58 - UK
»Y s ENSAT-B5 ; AS613 slasss ,s (V) MYB-related
s Bl 4l 4w Al gy 0l el WOls Lt M5-54-1 wly g

(MP10 ; MP8 MAG) L ;;

Figure 1- Expression profile of genes encoding transcription
factors HD-Zip (1), MYB-related (2) in original lines ‘AS613’
, ‘ENSAT-B5’ and mutant line ‘M5-54-1" challenged by three
Phoma black stem isolates (MA6, MP8 and MP10)
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Table 3- Analysis of variance for the effects of three P. macdonaldii isolates and three sunflower genotypes on the expression of

transcription factors associated with resistance to black stem disease

Sourcesof Changes &l a5 sl df MS
Gene 0 Rep Isolate Repxlsolate  Genotype Genotypex|solate
AP2 domain transcription factor 26 326 805 0.47 50.61" 1.83
HD-Zip transcription factor 26 1.06 0.84 0.36 7.89" 4.44"
WRKY _family transcription factor 26 065 6.99 34 93.3" 4.44
MY B-related transcription factor 26 193 7219 0.65 33.92” 9.81"
MY B-family transcription factor 26 2.65 2.8 0.22 3.14 2
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ABSTRACT

lack stem is one of the most important fungal diseases of sunflower caused by

Phoma macdonaldii. In this study, expression level of some transcription factors

(TF) including HD-Zip, AP2 domain, MY B- related, WRKY family and MYB

family were studied using quantitative RT-PCR in sunflower genotypes,
including ENSAT-B5 (susceptible to al 3 studied isolates;, MA6, MP8, MP10), AS613
(resistant against MP8 and MP10 and susceptible to MA6), and M5-54-1 (a mutant
genotype, resistant against MA6 and MP10 and susceptible to MP8) following infection
by MA6, MP8 and MP10 isolates of P. macdonaldii. Among studied TFs, the expression
level of two TFs, HD-Zip and MY B-related, were significantly different in genotype-
isolate combinations but the expression level of three other TFs including AP2 domain,
WRKY family and MY B family, were not significantly different in several genotype-
isolate combinations. The expression of HD-Zip and MY B-related were suppressed in
infected genotypes. Results revealed that increased repression of HD-Zip and decreased
repression of MY B-related are affective in induction of resistance to MP8 and MP10
isolates in AS613 genotype. In this study, the induction of resistance in mutant genotype
against MA6 and MP10 isolates was accompanied with decreased suppression of HD-
Zip and MY B-related genes.
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