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395 S g de Sloy 503l 93 )3 (5598 4 (wlaz 5 pglie o8, L ;0 CECOMT ()5 ol (5w

Slo lis ao o iy Jlia! maw jo (gl gae ralS
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Gl @0 g (5uiSd liae ialS 4y e Wilgs o0 CCR (5 Ly (Srivastava et al., 2015) sls
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5 ey, 1o POCCR oy wilizes (sl i o a5 canl o] 51 Sl b J5 cppizman
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2M KNOs y-vg/L Y/o

1M Ca (N03)2.4H.O  yvs g/+/0L AN

Iron vo g/l VO

2M MgS04.7H,0 fav g/l \
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9,50 yolic Sotol Jolre Sl Joloee i e /) S0
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losls 3l esliial b Sly oo 43,5 LOC100803633 5 L s bl 1o (slagys 0,Shos )-F Cavsgy 3oz

bg obS 50 “%.‘)1}.’.)

oS, 3 ,Skes

LOC100789621 mitochondrial chaperone BCS1-like

LOC100499981 uncharacterized LOC100499981

LOC100778920 probable LRR receptor-like serine/threonine-protein kinase
At2g24230-like

IPK2 inositol polyphosphate 6-/3-/5-kinase

LOC100527158 uncharacterized LOC100527158

losls 5l ool U by wo (gaSess ;5 LOCL00789621 5 b pitine L3yl )3 (slaiyy ,5kos —V=F Conssy Jsor
bga ol 3 1,1,

o5, s Skos
LOC100785070 mitochondrial chaperone BCS1-like
LOC100802569 ethylene response sensor 1-like
BZIP125 bZIP transcription factor bZIP125
LOC100803633 caffeic acid 3-O-methyltransferase-like
LOC100792444 maf-like protein DDB_G0281937-like
LOC100775944 histone H1-like

LOC100790421 uncharacterized LOC100790421
LOC100776534 U-box domain-containing protein 9-like

swosls jloslawl b Slo po (54 ;o LOCL00803241 5 L puiiimnn L3l o (sloy o Sae -V-F Cvgy Jgo
bgw oS o &l

ol o Slos
LOC100807054 (S)-coclaurine N-methyltransferase-like
LOC100808668 probable plastid-lipid-associated protein 10,

chloroplastic-like

LOC100779579 protein anoxia up-regulated-like

LOC100775556 short-chain dehydrogenase TIC 32, chloroplastic-like
LOC100805558 hypersensitive-induced response protein 1-like
LOC100806333 protein ZINC INDUCED FACILITATOR-LIKE 1-like

vy



Lgw ;0 Slo o 545 ;0 LOCL00805558 5 L ppiiee bl )l 50 sloys o ,Sloe —-¥-F Congyy Joux

ALY ol T2 19, Skee

LOC100789294 39S ribosomal protein L24, mitochondrial-like

LOC100789278 probable iron/ascorbate oxidoreductase
DDB_G0283291-like

LOC100803241 dihydroflavonol-4-reductase-like

o> s,5Lee / (RNAsEQ)

LOC100817309 probable polygalacturonase-like

LOC548073 S-adenosyl-L-methionine:delta24-
sterol-C-methyltransferase

LOC100797579 uncharacterized LOC100797579

LOCA344702 5 LOC4331197 (slayys oSyl 5 5, Shos -0-F ey Jsoor

oKl 5, Sles

050290823400 Similar to S-adenosyl-L-methionine: beta-alanine N-methyltransferase (Fragment).

0s08g0157500 Similar to Caffeic acid 3-O-methyltransferase (EC 2.1.1.68) (S-adenosysl-L-

methionine:caffeic acid 3-O-methyltransferase).

Ty Sl o 4SS o 080290823400 /LOCA331197 o5 b it b3 )| ;5 (slagys o ,Shos -5-F Congn Jgor

oKl ! )T oy [0, les

0s03g0628800 Conserved hypothetical protein.

0s05g0594500 Invasin/intimin cell-adhesion domain
containing protein.

0s01g0881300 MtN3 and saliva related transmembrane
protein family protein.

oKl s Sloe/ (RNAsEQ)

0s08g0484700 Homeodomain-like containing protein.

0s07g0112100 Similar to Dimethylaniline monooxygenase
-like protein.

0s03g0799000 Similar to Histone H1.
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solizial b il o (5455 5> LOCA344702/0508g0157500 5 b oiiiene byl s (slaiyy o, 5kos ~V-F Cansgy Jgor

= olS alyl5, sleosls |

Kl 5 ,Slas K> S Sles
0s02¢0177600  Similar to 4-coumarate--CoA ligase 1  0s03g0389700  Similar to M-160-ul 1
(Fragment).
(4-coumaroyl-CoA synthase 1)
051090180000 NpGUT1 homolog.
0s0290187800 Cinnamyl alcohol dehydrogenase.
0s0590494000  Similar to Cytochrome P450
0s07g0107300 Plant disease resistance response 98A1 (EC 1.14.-.-).
protein.
05010953600 NADPH-dependent FMN
S-adenosylmethionine synthetase 1 reductase family protein.
0s0590135700
(Methionine adenosyltransferase 1). 0s01g0291500  Transferase family protein.
050390815200 Similar to Methylenetetrahydrofolate 05040448300  Peptidase AL, pepsin family
Reductase protein.
0s04g0640600  Shikimate kinase domain
containing protein.
0s01g0878800 Similar to 4,5-DOPA dioxygenase ]
extradiol. 050190273800 FAD dependent oxidoreductase

family protein.

oozl b il oo (5455 ;> LOCA344702/0508g0157500 3 b iiiene Lyl 5o (slaiyy o, 5kos ~A-F Cansgy Jsor

&5 olS o RNA oL Jlgi sleosls 5l

S5l 355kas

0s03g0367200 Similar to Flavonoid 3',5'-hydroxylase (EC 1.14.13.88) (F3'5'H) (Cytochrome
P450 75A2) (CYPLXXVA?2) (P-450EG1).

0s08g0441500 Similar to Cinnamoyl-CoA reductase.

050690214800 Esterase/lipase/thioesterase domain containing protein.

0s07g0107300 Plant disease resistance response protein family protein.

050490518200 Phenylalanine ammonia-lyase.

0s02g0151300 Similar to Cellulase (Fragment).

0s069g0664300 Similar to Vacuolar sorting receptor 6 precursor (AtVSR6) (Epidermal growth
factor receptor-like protein 6) (AtELP6) (BP80-like protein d) (AtBP80d).

051290580400 Amino acid/polyamine transporter | family protein.

050190562600 Protein of unknown function DUF247, plant family protein.

0s01g0273800 FAD dependent oxidoreductase family protein.

051290145200 Similar to Protein MONOCULM 1.

050390400200 Plant disease resistance response protein family protein.




& > LOCA3ALIS60 )5 5 5505 s>l 5o idse (St JIss --F Cansy Jour

o Sy 90 Iy o S92 90 Sy
Kl Kl
A-box Petroselinum crispum CCGTCC GATA-motif Pisum sativum GATAGGG
ABRE Avrabidopsis thaliana ACGTG GC-motif Zea mays CCCCCG
Box 4 Petroselinum crispum ATTAAT 1-box Solanum tuberosum TGATAATGT
CAAT-box Pisum sativum CAAAT MBS Avrabidopsis thaliana CAACTG
CAT-box Avrabidopsis thaliana GCCACT MRE Petroselinum crispum AACCTAA
CCAAT-box Hordeum vulgare CAACGG TATA-box Helianthus annuus TATAAA
CGTCA- Hordeum vulgare CGTCA TCT-motif Avrabidopsis thaliana TCTTAC
motif

CACGAC TGACG-motif Hordeum vulgare TGACG
G-box Zea mays

TCTGTTG
GARE-motif  Brassica oleracea

o o 25750 Sy

ARE Zea mays AAACCA

Box 4 Petroselinum crispum ATTAAT

CAAT-box Pisum sativum, Nicotiana glutinosa CAAAT, CAAT

CGTCA-motif Hordeum vulgare CGTCA

G-box Brassica oleracea TAACACGTAG

GCN4_motif Oryza sativa TGAGTCA

GT1-motif Avrabidopsis thaliana GGTTAA

MBSI Petunia aaaAaaC(G/C)GTTA
hybrida

TATA-box TATAAATA, TATA

TC-rich repeats
TCT-motif
TGACG-motif

chs-CMA1la

Daucus carota, Arabidopsis thaliana
Nicotiana tabacum

Avrabidopsis thaliana

Hordeum vulgare

Daucus carota

GTTTTCTTAC

TCTTAC

TGACG

TTACTTAA
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LOC 100499981
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LOC100527158
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LOC100789621 LOC100790223

LOC100778920
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LOC100785070

LOC 100802569

LOC100816280
LOC100789515
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LOC100804126

LOC100792248 LOC100789220
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LOCHO0F7ES54
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LOC00803633 LOC100789621 LOC100527574

LOCH100802569
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LOC100801542

LOC100789294 LOC100792301
LOCH00789278 LOC100814470

LOCA00805558 LOCAD0B0B6GS
LOC1007 75556 LOC1CCI?E!1 634

LOCA00780405

!
)
it

LOCH00812488 LOC100803241
LOES100807054 LOC1CUBUI3333
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Abstract

Identification of co-expression genes that are effective in salt tolerance in plants and
evaluation of their expression in biochemical pathways are effective in increasing
productivity and development of crop area. In order to investigate the effect of salinity
treatment (200 mM) on expression of some key genes of lignin biosynthesis pathway
(CCR and COMT), their co-expression genes (CECCR and CECOMT) and salinity
tolerance gene in Soybean (GmSALT3) real-time polymerase chain reaction was used at
two time intervals three and seven days after treatment in two salinity resistant and
susceptible cultivars. The results of bioinformatics studies showed that different motifs,
including GATA-motif, G-Box and TC-rich repeats play important roles in response to
different stresses. According to the experimental results, in the resistant cultivar, the
expression of COMT gene at both time intervals was not significantly different at 5%
probability level. In susceptible cultivar, transcript levels of this gene decreased at both
time intervals after treatment, which this difference was significant. In both cultivars,
CECOMT gene expression decreased at both time intervals when this difference was
significant. In resistant cultivar, there was a significant difference in CCR gene expression
after three days, but no significant increase in CCR gene expression after 7 days. Also in
susceptible cultivar, the increase of expression of this gene was not significant at both
time intervals. In both cultivars, CECCR gene expression decreased at both time intervals
and this difference was significant. Increase in GmSALT3 gene expression after three days
did not show any significant difference, whereas decrease in expression of this gene after
seven days showed no significant difference. Also, the increased expression of this gene
was not significant in both time intervals in susceptible cultivars. According to the results
of this study, salinity treatment had a significant effect on the expression of genes
involved in lignin biosynthesis pathway, its co-expression genes and the salt tolerant gene

in soybean at three and seven days intervals.

Keywords: Soybean, Salinity, Lignin, Co-expression genes, Promoter analysis
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