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Study of Expression of Transcription Factors Associated with
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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

Jole B L il 555 VSl de 055 S S s b 55,8 Ao
Roustaee et al. ) ws sy 455 (ale) 4 6 (pslio) ) ot b (5lec
Gl Y Aoy V=P Gl Y O 55,5 s gl ) oas, .(2000b
SFY Gla Y ENE Gl F P 0 XYY Gl ¥ s Yo

550 don Ve gl n A 5 84AY (ol y A A

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%;
4, 21-30%; 5, 31-40%; 6, 41-60%; 7, 61-80%; 8,
81-99%; and 9, 100%.

CcDNA ;o g RNA Glj"r.&.»l
olie logp ol 4Bl (§5leny =01 ST ot 5
-@@&}l@quAudjOQ&wbdujw}
c:_?dj Sh e cele YA -l WL L(Alignan et al. 2006) il
wa E) Verwoerd A.L:wy ol L;‘)JM Lfi’j) )‘ JSRNA
Lodd JLd RNA I glacs ;) SO eDNA L eslial (YAAQ)
L3 S ag RT-for-PCR 4 iy oS 5l eslizal L [DNase
O Jula JuSly byl &5 o5 p (BD Biosciences)
Ve by 5> dT15) T S JspesSe Yo 5 SRNA ), S
A s 3 A onls Sl = adds V0 s 3l S Sl 4y
ANTP bylse s Seo ¥V cnly 0 STy 3L 15 S
eJJJSJ)bu (J}-U \) ﬁjjj.{:ﬂ \ c(rUS 2 )l mM 9*0/')
b S5 MMLY. 5T (a5 o) 25 e Y5 RNase
Y Gl s Cole K ol a0 STy 5 Al dlol e Ses
s 3l Sl Al Yer s (:l;u'\ sl S ol as s
CJJA‘L_:JQ.J)L: Jajbu)MddLﬂ\ L;,.'Sbé\.go)t.g_gJMMLV
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Table 2- Oligonucleoitide primers used for quantitative real time RT-PCR real-time RT-PCR ) ealiial )50 45518 2550 sla S5 Y dgir

Primer's Tm
AR SR s S3lET O3 el 5 Sas S et
1ci d J 5 J ¢
Efficiency e Number of f

(%) Reveres primer Forward primer gene Function Name of sequence

93 56 AP2 domain
AGGAGTAGCAAGGCACCATCA CAAGAACTCGGCCAATTCGT  CX946549 transcription DHOAQA11ZA10RM 1
factor
93 57 HD-Zip
GGATCGCACCTCGTGGTTT GCAGCACATCGAGGACATCA  CX946945 transcription DHOAQA17ZHO4RM 1
factor
81 54 -WRKY

CCCTATTCAATTCTTCCACCAAA TTGGATTGAAGATGTCATCTGTGA AJ412452 fam_i |Y_ AJ412452
transcription
factor
84 57 MY B-
CGAGCGCAGCAGCATCTA CCGCCACACGCATTCTCT CD848175 tra;(;clar‘?;(tji on DHOAC002ZF08FM 1
factor

88 57 -MYB

CAAGCCGCTCCACTTCAAAG CCTCCCTGGCACATGAAGTT CD850032t fam_“st/_ DHOAC028ZCO3FM 1
ranscrlplon

factor

88 55 CATCCTGAAGTGGGAGACGAA CCAAATCAATGAGCCCAAGAG AY 094064 eEFal
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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)

(Darvishzadeh et al. 2007) 556 Slllas olul
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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 U Rep Isolate Repxlsolate  Genotype Genotypexlsolate
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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