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ABSTRACT

Sunflower (Helianthus annuus L.) from Asteraceae family is one of the most important crops grown
mainly for edible oil. Sclerotinia is one of the fungi pathogens widely distributed in sunflower farms
leading to totally yield losses under the favorable environmental conditions for the pathogen. The
use of resistant genotypes is potentially one of the economically useful methods for its control. In
this study, the expression pattern of genes PDF1.2 (defence related gene), HaZFHD (transcription
factor) and HaPP2C (effective in defence signal transduction) was investigated in sunflower
susceptible (SDR19) and partially resistant (8A*/LC1064C) lines after inoculation with Sclerotinia
fungal isolate A37 via Real Time PCR technique. Results revealed that the expression of studied
genes has significantly increased in an earlier time in partially resistant (8A*/LC1064C) line
compared to susceptible (SDR19) one. Increased expression level of studied genes proves their
potential role in resistance of sunflower to Sclerotinia basal stem rot disease. The findings of this
study can be useful in sunflower breeding programs for producing cultivars resistant to Sclerotinia
stem rot disease.
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Figure 1. Cultivation of sunflower seedlings in growth chamber and contamination of plants with fungal
isolate (A37) in the eight-leaf stage to study the expression of genes
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Table 1. Characteristics of genes and sequence of primers used in the present study

Primer sequences (5'—>3")

Target locusin ~ Gene  Putative functions Annealing Length of
Arabidopsis name

temperature fragment

thaliana

Forward GCTAACAGGGAAAAGATGACTC AF282624.1  Actin Reference Gene 58.5 96
Backward ACTGGCATAAAGAGAAAGCACG
Forward ACTGGGACTACGGCATTGAC At1g48040 HaPP2C Signal 60 398
Backward TGCTGAATTTCTGGCTCTGA transduction

pathway
Forward AATGAGCTCTCATGGCTAAGTTTGCTTCC AF364865.1 PDF1.2 Induction of the 62 168
Backward AATCCATGGAATACACACGATTTAGCACC JA-dependent

defence signalling

pathway.

Forward TCATGCCCTCACTAACATGC Atlg14687 HaZFHD Transcription 57 166

Backward TTTGTCCGGAATCTTTTTCG

factor activity &
protein binding
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Table 2. The composition and quantities of substances required for real time PCR in the expression of
studied genes.

Material name Amount (ul)
Maxima SYBR Green/ Fluorescein gPCR Master Mix (2X) 28.11
Forward primer (10 pM)
Reverse primer (10 uM) 1
cDNA (500 pg) 0.5
Wiater, nuclease-free 1

deg. 2 2
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Figure 2. Temperature melting curves of studied genes ((a): PDF1.2, (b): HaZFHD, (c): HaPP2C) in real time
PCR in sunflower (Helianthus annuus L.) genotypes infected by Sclerotinia stem rot disease agent.
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Table 3. Mean percentage of necrosis of oily sunflower lines inoculated with S. sclerotiorum isolate

(A37)
Percentage of Response to fungal
contamination Type Origin P 9 Genotype
(mean + se) isolate (A37)
7100+0.00 Breeder line USA Susceptible SDR19
159.33:3.68 Breeder line France Partially 8A*/LC1064C
Resistant
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Table 4. Variance analysis of genes expression in sunflower (Helianthus annuus L.) lines (SDR19 and
8A*/LC1064C) in response to A37 isolate of Sclerotinia sclerotiorum; fungal agent of basal stem rot

disease.
HaPP2C HazFHD PDF1.2 degree of
P-value Mean P-value Mean P-value Mean freedom Source of variations
sgaure square sqaure

0.00 3756.25 0.42™ 58.62 0.00 116.75 1 Genotype
0.00 2144.48 0.00 1064.48 0.00 79.52 4 Time
0.00 1638.45 0.00 2281.28 0.00 92.41 4 Genotype x Time

- 41.79 - 95.42 - 6.64 18 Error
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ms, ™ and " Non-significant, significant at 1% and 5% of probability levels, respectively.
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Figure 3. Expression profiling of PDF1.2 genes in oily sunflower (Helianthus annuus L.) genotypes
(8A*/LC1064C and SDR19) after inoculation by (A37) isolate of S. sclerotiorum.
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Figure 4. Expression profiling of HaZFHD gene in oily sunflower (Helianthus annuus L.) genotypes
(8A*/LC1064C and SDR19) after inoculation by (A37) isolate of S. sclerotiorum.
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Figure 5. Expression profiling of HaPP2C gene in oily sunflower (Helianthus annuus L.) genotypes
(8A*/LC1064C and SDR19) after inoculation by (A37) isolate of S. sclerotiorum.
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