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Table 2- Mean percentage of necrosis on oily sunflower lines inoculated with S. sclerotiorumisolate SSU53

SSUS3 wlus 4 STy ;:;ﬂ B Liw & oY
Reaction to SSU53 isolate Percentage of inoculation Origin Type Line
(Susceptible) ..~ Yov¥ (S yal Breeder line RHA265
(Partial resistance) ¢ slie . Yors b Breeder line LC1064-C
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sl 0 (6 S 3L (6 pmr o s a3l by 5l rela ) 3 ey 9055, Coand Lo )3 Do 50 4 4S
Phenotypic reaction of oily sunflower genotypes to basal stem rot disease isolate scored 3 days after basal stem inoculation
based on the percentage of the area exhibiting necrosis symptoms on 1 cm of the stem base and all around it.
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Table 3. Analysis of variance for transcript factors variations in oily sunflower (Helianthus annuus L.) genotypes in response

to SSUS53 isolate of Sclerotinia sclerotiorum post inoculation times.
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Figure 1. Expression profiling of AP2 Domain in oily sunflower (Helianthus annuus L.) genotypes (RHA265 and LC106-C)
3, 6, 12, 24 and 48 H post inoculation by SSU53 isolate of S. sclerotiorum compared to non inoculated plants. Y-axis unit:

Fold.
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Figure 2. Expression profiling of HD-Zip in oily sunflower (H. annuus L.) genotypes (RHA265 and LC106-C) 3, 6, 12, 24 and
48 H post inoculation by SSU53 isolate of S sclerotiorum compared to non inoculated plants. Y -axis unit: Fold
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Figure 3. Expression profiling of MY B Family in oily sunflower (H. annuus L.) genotypes (RHA265 and LC106-C) 3, 6, 12,
24 and 48 H post inoculation by SSU53 isolate of S sclerotiorum compared to non inoculated plants. Y -axis unit: Fold

- i?gl&wl’ig}éﬁ/\ O)Lo.&/F o)gé/sxw‘j&q|3&_i¢ﬁjsww


https://dor.isc.ac/dor/20.1001.1.25885073.1396.6.1.11.3
http://gebsj.ir/article-1-193-fa.html

[ Downloaded from gebg.ir on 2025-07-02 ]

[ DOR: 20.1001.1.25885073.1396.6.1.11.3 ]

Qb&w 9 AJU -

s 330 Jolse Ol @S s

SH3 8l 05 0l s 3 Al — 5 55 ST

Aas e OLES 5 L3 o g Lol ol 53 olS sl milSe
Olen a0 Jalad 555 alr (5535 Ol e (S5 e S
el osls 55U s 0l KLl oLS s 1, Ladss ol
Jslss 4 culoa s 3155 (Hoshyardel et al., 2014)
MYB (Aharoni et al., 2004) AP2 Domain ..,
HD-ZIP s (Yamaguchi Shinazaki & Shinozaki, 2005)
Lo i am el 02 1) i 0 5501 (Javelleet al, 2011)
S 5 Ceslie sl 3 s e Ol Rl )l
e a0l 5 5l ol i slal IS se sla
S owlige Sl ol enlinad d3 ol Jolgo 51 s il
Mohamadian Farsani et al., ) 4S5 o ool olals s |,
23 Jes s Jolse s OS5 Ol s 2 b a5 (2014
a5 S el slallls 0SS Ol KT 3 (ghlew 4 ueslis
VLI el VT i Glals e siny ol oo 55 ol
Ols Kokl slas 55 55 (TLP) (ol siand 5y 5 (PAL2)
s ol S el bl (gl oo 2B slaalir 4 mul o
il 36 o s e sb & a5l ot s, T S
Mohamadian ) J_il o a3 55 Llie Jl 5 85
5 psbde slac—3 53 Lagl alles s (Farsani et al., 2014
Sl cdisis, 5l omly s VL mhaw ghls o 5 4 el
Ceaslie b lad o 5is) Jolse Oly andllas 55 oy i) 50
Jole s allis a8 0 218 0l ST s ol 3l (5ol
MYB Family ; WRKY Family AP2 Domain .. s,
o 0L w95 calses OS5 s (gl pre ol
slads ,alss ol adlas s (Hoshyardel et al., 2014) aas
LS 5 pled 5> MYB Related 5 HD-Zip els 55 4 b, 0
g s OF Ol oo Lol (i 58 o (503 e 5 sb &0 il 5 55
L3 Ol oS o 53 235 oslite bl 85 S 5
700 slaalr & muls Ols Kbl sla Y 53 TLP 5 PAL
o PAL 03 L adad; 53 45 4 1S Lt ISl b ol
Ladaly 535 Sodl 5l o sl YA 58 claoles 3 oY o
Sl gyls e Vel S5 T 51 e sl YA L3 TLP O
PAL i Ol law < (5556 (Nouri, 2015) 505 5 5 Ol

Joole easis 1S 05 0l ¢S 5 ol mls b
o~ RHA265 5 LC106-C .Y 53 ;> MYB Family .55,
5305 0l Gl s 5 ISl (olas Jole 2B L sS4l
L Sasdl 5l o ¥ o adsl 0oy 53 RHA265 .l oY
(P USs) sl ol 2als Wy, of 5l da 5 s sdali zb
LCL06-C pslie ¥ 3 o sisy Jolo il Ol Olpe Llds 5o
S35l e sle WYY RHA265 ol oY L oanslis o
2 S U 05 Ol Lo gas w3l 0L 2l 53l Las s ISl 2,5
Olej 5l b ) Lagles 81 55 MYB Family s 55, Jule
il ol Al e i psle Y s (Cela Yyl
Solaw 4o Caslis LMYB Family 55, Joole Yiaz|
Ol Ol woman AL anils DL ols Kbl s Lag s S
AP2 s, Jsle 0L LMYBFamily s, Jals
e Jole 55 dn el 4.l Sl s DOmain
Solaw 4o Cnglin )58l L MYB Family 3 AP2 Domain
sl Bl s ol Kbl s L 15l

3 AP2 Domain v 55, Jolse oasS S 05 Ol &
=Y L alis 53 LC106-C o 5lis Y ;> MYB Family
IS 05 0l .l il 5l (gl gms s 4 RHA265 .l
Ol im Y oS 5 4 a5 HD-ZIP o 5355 Jole oS
53 asdllan 3550 e 5y Jolse Ol Ol o iy 00 o slie
Y oles b b pY s s el VY 0l b aglie oY
ol (s pl Gl A sdalie )6 (So M5l ol
—sSe 3 058 MYB Family 5 AP2 Domain . 55
Ll i Ly ISl 2,6 ST 4 ols Skl s sl
g 53> (LCL06-C) pslie ;0¥ Coslio Aol s a5
Solos 4 pslie o5, IS5 53 85 oY 51018 oo o J5ST 50
Ol D230 ey et 22,8 o3zl 0o ST 5 L5 IS
355 b oY 53 0T 03 S 5 pslie oY 55 05 0L
QTL s s aslizal 5550 o559 Slaosls Coms sl
(Amoozadeh., 2012; Davar, 2011) ., iy sla ias5e 5o
ccaslis 55 S Sl W 4 QTL lubs el
3 i 53 A0l e il e p L0 B sl sl
Al Coeal 5l 0l Kkl gal5ia slaasl

\ray dl.’i.w.gl.‘is)l-@ A c)ln&/,aw 099 /w) ‘;uwlgc_i.uaj (W -


https://dor.isc.ac/dor/20.1001.1.25885073.1396.6.1.11.3
http://gebsj.ir/article-1-193-fa.html

[ Downloaded from gebg.ir on 2025-07-02 ]

[ DOR: 20.1001.1.25885073.1396.6.1.11.3 ]

i 555 Jolse Ol SN e 2

Qb&m&h 9 n:b' -

)r}@wy)buju@d‘ﬂ OJ‘}JMWJJM salaul

NG| O);M&Lﬁ&&jﬁ)J 4:.9; rbu\QTL

Aol 05 Jml 5 gslelr G b 5l S35 i

dls gy gl A5 4 OIS Jeosd (Sl Bl 55 ege SR
oS s s i Sl s S oS bl e
OLs 5 JUisl dms s LT U285 05 sl slad 5 oo
o olS el o oS it bl 4 06 (63 Ses 05 S
Jeelse o oS 55 sllae e 3 e sl 5 s i
J=o L 05 0l 5 ply JWEh (Gla s 25 55 &S o 5,
GBS 5 Kgd o hy aid e gla 05 05,5 55 Litea
else ol il o OWLS Lo Ll 5 JUast sl o shlae
63y la 03 5100 ely axb 55 552 g0 s a5 olie L
o 3 0303 DL iS55 4 ey 3
ol i s S0 day 3 cplpl s e ol i
L5 gl O Sl IS0 50 ol laasl 53 il o
Chles rals sl 1ely 5 o35 e (Solany 4 pslia pB)

‘;‘)JJ‘B})S-:J

sl oL s Slidss CJ’J’ b syl @L“.Z
u\()/V?/\Y‘T O)LQ—«:’ 4_' J‘JJ\J_E) LS)W &L»_wLL) QK&U JLA
L )\ 4.1.3...4} el ol 0l Cj».?.w.n QAKA7ARIAK @)U
e sl 5 aa gl oS (6 slEny 5 oS5y 5 (5usLES
oY Sl 03 el ol 5 bl 4 () sgar sl O
0313 13 slestl ps bl 5wl p 55 e ST Sl
.::deo SRS Qbﬁt’ei sl sk

V88 Oles a (ST 51w sl # 0l s pslie Y 3
3 i A Ol 4 (ST 5l e Csle YA 5 5 0l
eslie (Y 53 S TLP 03 oo Ol e 30 ol 00
b oS Ss ek 00 s el Y i 2 PT)
Ol e 3 edd glalid jskie 4 (Yor#) Ol Sas 5 Alignan
o el 5 ls Ol KT (glacnY 53 05 i
il SESS 5l eslinal b ol Sl (lay Jolo 7,5 MPB
Jeelse 5 oo slais b Jas e CDNA Yo o S ol
A gl Golas ol Sl Slasply 53 s s
Jolss Ol &S Ws 5 518 (Yoo A) 01, Ses 5 Darvishzadeh
sl o mul ;> MYB Related ; AP2 Domain .. 55,
Cidiee LS 5 53 01, Kokl 55 ol il fols zb sl
Ol oo Sl &S el Jb s cpliced Cosline ol 55
D 5 Sldllas sl s i etalie HD-ZIP s, Jele
o 205 Solbem 4 OLLS e mul 55 o sy Jelse
sZhang aallas 4 Ol y5 e ade O lcul e S 51,5
4S |, GMERF3 03 dcdl 5 48 5 505 0,L3l (Y424) O, Kan
oLS 4 by olS 51 il s APEFR 5, ble o5
J=B Cnslin o S olS 48 W5 gad odalie 5 ias JWal 05 55
s Ralstonia solanacearum L :SU (ol 4 G e 5

Aas e ol Alternata alternaria -,

6 S 4o

o=Y sl ;5 LC106-C pl_ia 5=Y ;3 MYB Family
SOl s il Ll ol sxe 55k 4 RHAZES il
MYB 5 AP2 Domain sy, Jlse Cie Jdi sdias
B ST 0l Kbl el o lSe s Family
Jole hlie ;5 LCLO0B-C nY cuslio Aol Lol Lis 5 JSCal
=Y Sl Ol e (IS g a3 L5 Ml (ol

- iﬁdu‘*’?uﬁ)tﬁ‘.’/‘°)M/;°)9°/M.}&N|5@3@“W


https://dor.isc.ac/dor/20.1001.1.25885073.1396.6.1.11.3
http://gebsj.ir/article-1-193-fa.html

[ Downloaded from gebg.ir on 2025-07-02 ]

[ DOR: 20.1001.1.25885073.1396.6.1.11.3 ]

e oL 3l 0ad (Gilulis GBEST Kl ygdilen 4 125

&b

Abdel Monaim, M.F., Abo Elyousr, K A.M. & Morsy,
K.M. (2011). Effectiveness of plant extracts on
suppression of damping-off and wilt diseases of lupine
(Lupinustermis Forsik). Crop Protection, 30, 185-191.

Aharoni, A, Dixit, S., Jetter, R., Thoenes, E., Arkel, G.V.
& Pereira, A. (2004). The shine clade of AP2 domain
transcription factors activates wax biosynthesis, aters
cuticle properties, and confers drought tolerance when
overexpressed in Arabidopsis. Plant Cell, 16, 2463-
2480.

Alignan, M., Hewezi, T., Petitprez, M., Dechamp
Guillaume, G. & Gentzbittel, L. (2006). A cDNA
microarray approach to decipher sunflower (Helianthus
annuus L.) responses to the necrotrophic fungus Phoma
macdonaldii. New Phytologist, 170, 523-536.

Amoozadeh, M., Darvishzadeh, R., Davar, R., Abdollahi
Mandoulakani, B., Haddadi, P. & Basirnia A. (2015).
Quantitative trait loci associated with isolate specific and
isolate non-specific partial resistance to Sclerotinia
sclerotiorum in sunflower. Journal of Agricultural
Science and Technology, 17, 213-226.

Amouzadeh, M. (2012). QTL mapping of partial resistance
to basal stem rot disease in sunflower. M. Sc. Thesis,
Department of Plant Breeding and Biotechnology,
Faculty of Agriculture, Urmia University. (In Farsi).

Bardin, S.D. & Huang, H.C. (2001). Research on biology
and control of Sclerotinia diseases in Canada. Canadian
Journal of Plant Pathology, 23, 88-98.

Bert, P.F., Dechamp Guillaume, G., Serre, F., Jouan, 1.,
Tourvieille de Labrouhe, D., Nicolas, P. & Vear, F.
(2004). Comparative genetic analysis of quantitative
traits in sunflower (Helianthus annuus L.) 3.
Characterisation of QTL involved in resistance to
Sclerotinia  sclerotiorum and Phoma macdonaldi.
Theoretical and Applied Genetics, 109, 865-874.

Boland, G.J. & Hall, R. (1994). Index of plant hosts of
Sclerotinia sclerotiorum. Canadian Journal of Plant
Pathology, 16, 93-108.

Bolton, M.D., Thomma, B.P. & Nelson, B.D. (2006).
lerotinia sclerotiorum (Lib.) de Bary: biology and
molecular traits of a cosmopolitan pathogen. Mol Plant
Pathol. 7: 1-16.Vollmann J, Rajcan |. 2010. Oil crop
breeding and genetics. In: Vollmann, J., Rajcan, I. (eds.).
Qil crops. New York: Springer 1-30.

Brunner, E., Domhof, S. & Langer, F. (2002).
Nonparametric Analysis of Longitudinal Data in
Factorial Experiment. New Y ork: Wiley.

Chew, W., Hrmova, M. & Lopato, S. (2013). Role of

homeodomain leucine zipper (HD-Zip) 1V transcription
factors in plant development and plant protection from
deleterious environmental factors. International Journal
of Molecular Sciences, 14, 8122-8147.

Darvishzadeh, R., Hewezi, T., Gentzbittel, L. & Sarrafi,
A. (2008). Differential expression of defence-related
genes between compatible and partially compatible
sunflower—-Phoma  macdonaldii  interactions. Crop
Protection, 27, 740-746.

Davar, R. (2011). Interaction of sunflower plant and
Sclerotinia: comparative studies of anatomical structure,
ontogenesis of stem in susceptible and resistant lines of
sunflower and genetic detection of resistance to
Scleratinia. Faculty of Science, Department of Biology,
PhD Thesis, Tarbiat Moallem University, Tehran. (In
Farg).

Davar, R., Darvishzadeh, R. & Majd, A. (2011).
Genotype-isolate interaction for resistance to Sclerotinia
sclerotiorum in sunflower. Phytopathologia
Mediterranea, 50, 442-449.

Davar, R., Darvishzadeh, R., Majd, A., Ghosta, Y. &
Sarrafi, A. (2010). QTL mapping of partia resistance to
basal stem rot in sunflower using recombinant inbred
lines. Phytopathologia Mediterranea, 49, 330-341.

Dynowski, M., Schaaf, G. & Loque, D. (2008). Plant
plasma membrane water channels conduct the signalling
molecule H,O,. Journal of Biochemical and
Pharmacological Research, 414, 53-61.

Emamgholi, A., Zaefizadeh, M. & Imani, A. (2015). The
proteomic analysis of resistance to Sclerotinia
Sclerotiorum fungus in sunflower seedling stage. Trends
in Life Sciences, 4, 2319-5037.

Ershad, J. (1995). Fungi of Iran. Tehran:
Agricultural Research, Education and
Extension Organization (AREEO).

FAO/EBR (2010). Anonymous. Agribusiness handbook:
sunflower crude and refined ail.

Goff, S.A,, Ricke, D., Lan, T.H., Presting, G., Wang, R.,
Dunn, M., Glazebrook, J., Sessions, A., Oeller, P.,
Varma, H., Hadley, D., Hutchison, D., Martin, C.,
Katagiri, F., Lange, B.M., Moughamer, T., Xia, Y.,
Budworth, P., Zhong, J., Miguel, T., Paszkowski, U.,
Zhang, S., Colbert, M., Sun, W.L., Chen, L., Cooper,
B., Park, S., Wood, T.C., Mao, L., Quail, P., Wing, R.,
Dean, R., Yu, Y. Zharkikh, A., Shen, R,
Sahasrabudhe, S., Thomas, A., Cannings, R., Gutin,
A., Pruss, D., Reid, J., Tavtigian, S., Mitchell, J.,
Eldredge, G., Scholl, T., Miller, R.M., Bhatnagar, S.,
Adey, N., Rubano, T., Tusneem, N., Robinson, R.,
Feldhaus, J., Macalma, T., Oliphant, A. & Briggs, S.
(2002). A draft sequence of the rice genome (Oryza
sativa L. ssp. Japonica). Science, 296, 79-92.

- IWAY Lol g jles /Y 05lols /o gu 090 [ Samws § (o3| g Sl § (owiditen


https://dor.isc.ac/dor/20.1001.1.25885073.1396.6.1.11.3
http://gebsj.ir/article-1-193-fa.html

[ Downloaded from gebg.ir on 2025-07-02 ]

[ DOR: 20.1001.1.25885073.1396.6.1.11.3 ]

i 555 Jolse Ol SN e 2

OLKen 5 osly i

Grover, A. & Gowthaman, R. (2003). Strategies for
development of fungus-resistant transgenic plants.
Current Science, 84, 330-40.

Gulya, T.J.K., Rashid. Y. & Masirevic, S.N. (1997).
Sunflower diseases. In: sunflower technology and
production. USA: Madison, Wisconsin; 263-379.

Hahn, V. (2002). Genetic variation for resistance to
Sclerotinia head rot in sunflower inbred lines. Field
Crops Research, 77, 153-159.

Heidarvand, L. & Maali Amiri, R. (2013). Physio
biochemical and proteome analysis of chickpea in early
phases of cold stress. Journal of Plant Physiology, 170,
459-69.

Hoshyardel, F., Hatami Maleki. H., Darvishzadeh. R. &
Jafari. M. (2014). Study of expression of transcription
factors associated with resistance to black stem disease
in sunflower. Genetic Engineering and Biosafety
Journal, 3, 87-95.

Javelle, M., Klein-Cosson, C., Vernoud, V., Boltz. V.,
Mabher. C., Timmermans. M., Depége-Fargeix. N. &
Rogowsky. P.M. (2011). Genome-wide characterization
of the HD-ZIP IV transcription factor family in maize:
preferential  expression in the epidermis. Plant
Physiology, 157, 790-803.

Kazemi Shahandashti, S.S., Maali Amiri, R. & Zeinali, H.
(2013). Change in membrane fatty acid compositions
and cold-induced responses in chickpea. Molecular
Biology Reports, 40, 893-903.

Lohar, D.P., Haridas, S. & Gantt, J.S. (2007). A transient
decrease in reactive oxygen species in roots leads to root
hair deformation in the legume-rhizobia symbiosis. New
Phytologist, 173, 39-49.

Mare, C., Mazzucotelli, E., Crosatti, C., Francia, E.,
Stanca, A.M. & Cattivelli, L. (2004). HYWRKY38: a
new transcription factor involved in cold and drought-
response in barley. Plant Molecular Biology, 55, 399-
416.

Micic, Z., Hahn, V., Bauer, E., Schon, C.C. &
Melchinger, A.E. (2005). QTL mapping of resistance to
Sclerotinia mid-stalk rot in RIL of sunflower population
NDBLOSsel xCM625. Theoretical and Applied Genetics,
110, 1490-1498.

Mohamadian Farsani, A., Hatami Maleki. H,
Darvishzadeh, R. & Hoshyardel, F. (2014). Study of
changes in the phenylalanine ammonia-lyase 2 (PAL2)
and thaumatin-like protein (TLP) genes transcripts in
sunflower genotypes in response to fungal isolates

associated with the black stem disease. Crop
Biotechnology, 7, 15-23.

Nouri, A. (2015). Expression pattern of phenylaanine
ammonia-lyase 2 (PAL2) and thaumatin-like protein
(TLP) genes in sunflower genotypes in response to
Sclerotinia isolates. M. Sc. Thesis, Department of Plant
Breeding and Biotecnology, Faculty of Agriculture,
Urmia University.

Okushima, Y., Koizumi, N., Kusano, T. & Sano, H.
(2000). Secreted proteins of tobacco cultured BY 2 cells:
Identification of a new member of pathogenesis-related
proteins. Plant Molecular Biology, 42, 479-488.

Pfaffl, M.W., Tichopad, A., Prgomet, C. & Neuvians, T.P.
(2004). Determination of stable housekeeping genes,
differentially regulated target genes and sample integrity:
BestK eeper-Excel -based tool using pair-wise
correlations. Biotechnology Letters, 26, 509-515.

Riechmann, J.L. & Ratclife, O.J. (2000). A genomic
perspective on plant transcription factors. Current
Opinion in Plant Biology, 3, 423-434.

Saharan, G.S. & Mehta, N. (2008). Economic importance.
In. Sclerotinia Diseases of Crop Plants. Biology,
Ecology and Disease Management. Springer, India. 41-
45,

Schneiter, A.A. & Miller, J.F. (1981). Description of
sunflower growth stages. Crop Science, 21, 901-903.

Shah, D.A. & Madden, L.V. (2004). Nonparametric
analysis of ordinad data in designed factoria
experiments. Phytopathology, 94, 33-43.

Stintzi, A., Heitz, T. Prasad, V., Wiedemann
Merdinoglu, S., Kauffmann, S., Geoffroy, P.,
Legrand, M. & Fritig, B. (1993). Plant ‘pathogenesis-
related’ proteins and their role in defense against
pathogens. Biochimie, 75, 687-706.

Yamaguchi Shinazaki, K. & Shinozaki, K. (2005).
Organization of cisacting regulatory elements in osmotic
and cold-stress responsive promoters. Trends in Plant
Science, 10, 88-94.

Zhang, G., Chen, M, Li, L., Xu, Z., Chen, X., Guo, J. &
Ma, Y. (2009). Overexpression of the soybean GmERF3
gene, an AP2/ERF type transcription factor for increased
tolerances to salt, drought, and diseases in transgenic
tobacco. Journal of Experimental Botany, 13, 3781-
3796.

Zhang, Y., Lubberstedt, T. & Xu, M. (2013). The genetic
and molecular basis of plant resistance to pathogens.
Journal of Genetics and Genomics, 40, 23-35.

- ﬂ?gl&.w.gl.‘is)l.éfj/\G)M/fc)sa/w.jw|3ijw


https://dor.isc.ac/dor/20.1001.1.25885073.1396.6.1.11.3
http://gebsj.ir/article-1-193-fa.html

[ Downloaded from gebg.ir on 2025-07-02 ]

[ DOR: 20.1001.1.25885073.1396.6.1.11.3 ]

OLSas 5 ealj Loz e 990 Jolas Oly (S48 (v g

Gene expression profiling of transcription factors associated with resistance to
Sclerotinia basal stem rot disease in sunflower

Roghayeh Najafzadeh', Reza Darvishzadeh?’, Aram Nouri®, Khadijeh Musa-Khalifani*

1. Postdoctoral, Department of Plant Breeding and Biotechnology, Urmia University, and National Elites Foundation,

2. Professor, 3. M.Sc in Agricultural Biotechnology, 4. M.Sc. in Plant Breeding, Department of Plant Breeding and
Biotechnology, Urmia University, Urmia, Iran.

*Corresponding Author: r.darvishzadeh@urmia.ac.ir

Abstract

Sclerotinia basal stem rot is an important fungal disease of sunflower. It reduces growth and crop yield
worldwide. The aim of this study is identification of resistant lines and confirmation of the accuracy of
QTL analysis done for resistance to this disease in previous research in order for their use in sunflower
breeding programs. In this study the expression of transcription factors (AP2 Domain, HD-Zip and MYB
Family) responsible for resistance to disease was studied in susceptible (RHA265) and resistant (L C106-
C) sunflower lines challenged with Sclerotinia fungal isolate (SSU53) using Real Time PCR. The results
showed that the expression of the studied transcription factors is different in resistant and susceptible
sunflower lines. In particular, expression of the AP2 domain and MY B Family increased significantly in
resistant line LC106-C as compared to a susceptible one (RHA265). The results suggest a positive role of
AP2 domain and MYB Family in resistance mechanisms of sunflower plant in response to Sclerotinia
fungal disease. According to these results, the line LC106-C can be used as a resistant line for resistance
to Sclerotinia disease. In addition, the highest expression level of genesin the resistant line compared to
susceptible one confirmed the phenotypic data used in QTL analysis in our previous research. The
findings of this study should be useful in sunflower breeding programs for producing cultivars resistant to
disease.

Keywords: Sunflower, Gene expression, Sclerotinia basal stem rot disease, Resistance.
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