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Abstract

Sunflower oilseed (Helianthus annuus L.) is widely planted around the world. Soil salinity negatively
affects many morphological and physiological traits of sunflowers. MYB genes are a large gene family of
transcription factors that encode nuclear proteins and involved in salinity resistance. Oil seed sunflower
line tolerant to salinity stress (AS5305) was planted in normal and salinity stress conditions in a
completely randomized design with two biological replications in a controlled environment. Salinity
stress of 8 ds.m™ was applied in 8-leaf stage from NaCl source. About 24 hours after salinity stress,
leaves were sampled. The MYB44 gene, as one of the genes involved in salinity stress resistance, was
cloned in expression vectors p35s-N and p35s-G, and bioinformatics analysis was performed about it.
Analysis of cloned MYB44 sequence revealed more than 95% and 98% DNA and protein similarity
respectively, between cloned gene with the MYB44 sequence in the NCBI, indicating high sequence
conservation of this gene among different sunflower genotypes. Overall, the results of present study

potentially pave the way for molecular breeding of sunflower for salinity resistance.
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Fig 1. a. PCR product electrophoresis of MYB44 gene cDNA (bp761) using specific primer pairs b. Electrophoresis of a
purified DNA fragment of the MYB44 gene (bp761) from LMP agarose gel c. The result of enzymatic digestion of P35s-N and
P35s-G expressive vectors on 1% agarose gel
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Fig 3. a. Electrophoresis of Colony-PCR product from the MYB44 gene (bp761) using specific primer pairs b. Electrophoresis
of plasmid extraction product from colonies confirmed by colony-PCR reaction c. Electrophoresis of the enzymatic digestion
product of recombinant vectors using Smal and Sacl enzymes
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LOC110915207 GGTTGCGGTGGTGCARCCAGCTGTCGCCGCAGG TGGAGCACCGGGCTTTTACCCCCGAAGAAGATGACACCATTCTCCGGGCCCATGCCCGCTTCGGTARCARATGGGCCACCATTGCCCGCTIGTIGTC
Consensus GGTTGCGGTGGTGCAACCAGCTGTCGCCcCAGGTGGAGCACCGGGCTTTTACCCCcGAAGARGATGACACCATTCTCCGGGCCCATGCCCGCTTCGGTARCARATGGGCCACCATTGCCCGCeTecTeTC

261 270 280 290 300 310
1

330 340 350 360 370 380 390
1

HYB4d GGGTCGGACTGATARCGCGATTARGAACCACTGGAATTCTACTTTGARAAGARAGTGTTGTTCCATGACGAATCAAGAGTTCARTGAGTTTGCTATACARCAARCCTCTCCTARARAGATCTGTTAGTACC
LOC110915207 GGGTCGGACTGATAARCGCGATTARARACCACTGGAATTCTACTTTGARAAGAARGTGTTGTTCCATGACGARTCARGAGT TTARTGAGTTTGCTATACARCARCCCTTGTTGARARGATCTGTTAGTACC
Consensus GGGTCGGACTGATAARCGCGATTARaAAACCACTGGAATTCTACTTTGAARRAGARAGTGTTGTTCCATGACGAATCAAGAGT TcARTGAGTTTGCTATACARCAACCceTecTaAARAAGATCTGTTAGTACC

391 400 410 420 430 440

460 470 480 490 500 510 520

1 1

HYB44 GGGTCGGGTGTACCCGTTTCGGGTTTTTGTTTTTTTCCGAGTAGTCCTTCGGGTTCTGACGTCAGCGATTCARGTGTTCCARCGARTTCGTCCTCGCCGGCG TACGGACCGGCAGTGARAGCCGCCGTTG
LOC110915207 GGGTCGGGTGTACCCGTTTCGGGTTTTTGTTTTARCCCGAGTAGTCCGTCGGGATCTGACGTCAGCGAT TCARGTGT TCCARCGARTTCGTCCTCGCCEGCG TACGGACCGGCAGTGARGGCCGCCGTTG
Consensus GGGTCGGGTGTACCCGTTTCGGGTTTTTGTTTTaacCCGAGTAGTCCgTCGGGATCTGACGTCAGCGATTCARGTGT TCCARCGARTTCGTCCTCGCCGECGE TACGEACCGGCAGTGARAGCCGCCGTTG

521 530 540 550 560 570

590 BOO 610 620 630 640 650

1 1

(YB44 ACGATCCACCGACGTTGCTGACGCTTTCGCTTCCGGGGGTCGAACCTTGTGAGACGTCAGCAGTTACACATCGTCCGCCCGTCCCCARGCCGGCGCCGGARARGGTGGTGACGGCGTTTARTGGTGAGTT
LOC110915207 RACGATCCGCCGACGTTGCTGACGTTATCGCTTCCCGGAGTCGAACCGTGTGAGACGTCAGCAGTTACACATCGTCCGCCGGTCCCGARACCGGCGCCGGARARGGTGGTGACGGCGTTTARTGGTGAGTT
Consensus ACGATCCaCCGACGTTGCTGACGeTaTCECTTCCcGGaGTCGAACCE TGTGAGACGTCAGCAGT TACACATCGTCCGCCeGTCCCcARACCGGCGCCEGAARAGETGGTGACGGCGTTTARTGGTGAGTT

651 660 670 680 630 Foo

F20 730 740 750 760 770 77

I 1

IYBAd TTTGTCGGTGATGCAAGAGATGATAAGAATGGAGGTGAGGAAT TATATGAAGGGCGGTAGCGATEGGT TEAGGGCGACGGCCGTGGARACGGCGGTGGCCAATCGGTTCGGGATAARTGGATARATAG
LOC110915207 TTTGTCGGTGATGCAAGAGATGATARAGATGGAGGTGAGGAATTATATGAAGGGCGGTAGCGATGGGT TGAGGGCGGTGGT-~--~-GARTCGGA--TGGATTAG

Consensus TTTGTCGGTGATGCARGAGATGATARaaATGGAGGTGAGGART TATATGARGGGCGGTAGCGATGEGET TGAGGGCGacGhe. . . .GAAACGGa. . TEEACAAg ..o eeeeneneccccccncne

(LOC110915207) NCBI 3 54250 M5 Lot o4 s MYB44 03 MRNA S8 amb 15 s jen -1 K3
Fig 4. Sequence alignment of mMRNA coding of sequenced MYB44 gene with available sequence in NCBI
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Fig 5. Comparing amino acid sequence of gene encoding MYB44 with amino acid sequence in NCBI (LOC110915207)
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Table 1. Analysis results with SMART software service. a) MYBA44 registered in in the database b) Cloned MYB44

(a) Confidently predicted domains, repeats, motifs and features: Features NOT shown in the diagram: @
Name Start & End E-value Name Start & End E-value Reason
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binding
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2 PREDICTED: Capsicum annuum iranscription factor MYB44-like (LOC107867188), mRNA
(a) _:Q Fraxinus pennsylvanica genome assembly, chromosome: 1

PREDICTED: Nelumbo nucifera transcription factor MY B44-like (LOC104607264), mRNA
2 Gossypium tumeri isolatc D10-2 chromosome D10_03
Dimocarpus longan MY B transcription factor 31 mRNA, partial eds
PREDICTED: Manihot esculenta transcription factor MYB44 (LOC110630134), mRNA
PREDICTED: Pistacia vera transcription factor MY B44-like (LOC116111604), mRNA
Morus alba var. multicaulis isolate LOC122703569 transcription factor MYB39-like protein (MYB1) mRNA, complete c...
PREDICTED: Morus notabilis transcription factor MYB44 (LOC21392626), mRNA
PREDICTED: Cajanus cajan transcription factor MYB44 (LOC109795165), mRNA
PREDICTED: Glycine soja transcription factor MYB44-like (LOC114412431), mRNA
Glycine max MYB transcripiion factor MYB61 (MYB61), mRNA
PREDICTED: Glycine max transcription factor MYB44 (LOC100806145), mRNA
Glycine max cDNA, clone: GMFL01-25-L.09
PREDICTED: Abrus precatorius transeription factor MYB44-like (LOC113857766), mRNA
PREDICTED: Arachis hypogaea transcription factor MYB44 (LOC112800545), mRNA
PREDICTED: Arachis duranensis transcription factor MYB44 (LOC107487736), mRNA
Arachis hypogaea putative MY B-related protein 20 (MYB20) gene, complete cds
PREDICTED: Arachis hypogaea transcription factor MYB44 (LOC112748477), mRNA
PREDICTED: Arachis ipaensis transcription factor MYB44 (LOC107642741), mRNA

PREDICTED: Vigna radiata var. radiata transcription factor MYB44-like (LOC106763939), mRNA
PREDICTED: Vigna angularis transcription factor MYB44-like (LOC108337157), mRNA
Vigna angularis var, angularis DNA, chromosome 3, almost completc sequence, cultivar; Shumari

PREDICTED: Helianthus anmuus transcription factor MYB44 (LOC110866247), mRNA
PREDICTED: Helianthus annuus transcription factor MYB73 (LOCI 10866362), mRNA
PREDICTED: Helianthus annuus transcription factor MYB44 (LOC110866360), mRNA
PREDICTED: IMelianthus annuus transcription factor MYB73 (LOC110866359), mRNA
PREDICTED: Abrus precatorius transcription factor MYB1 (LOC113850415), mRNA

‘Melilotus albus MYB family transcription factor (EVMO0018699.1) gene, complete cds
PREDICTED: Helianthus annuus transcription factor MYB44 (LOC110912617), mRNA

lelQuery 27683

PREDICTED: Helianthus annuus transcription factor MY B44-like (LOC110915207), mRNA
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(b) transcription factor MYB44-like [Capsicum annuum]
“eudicots | 3 leaves
eudicots | 2 leaves
leudicots | 2 leaves
1) transcription factor MY B44-like [Olea europaea subsp. europaea]

—4 ~eudicots | 21 leaves

& ===l cudicots and flowering plants | 6 leaves
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°
eudicots | 11 leaves
“@eudicots | 3 leaves
) eudicots | 2 leaves
9 “ eudicots | 2 leaves
“eudicots | 3 leaves
"% cudicots | 5 leaves
? eudicots | 7 leaves
. % eudicots | 3 leaves

¥ eudicots | 7 leaves

lOI—I 9 ey eudicots | 3 leaves

<l cudicots and unknown | 9 leaves
SIS 5 b JI5 ol 5 Said oty @) ciliis 0LLS 3l el denl 5 a5 28 5 e Iy elel , MYB44 5 S sls S g 4 -1 IS
il LS SIMYBA4 sy i el S35k oty (B) . ilsses 0LLS s MYB44 o5

Fig 6. Phylogenetic analysis of MYB44 gene based on nucleotide and amino acid sequences from different plants (a) Phylogenetic tree based
on nucleotide sequences of MYB44 gene in different plants. (b) Phylogenetic tree based on protein sequence of MYB44 from different

plants.
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