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Abstract US>

.o

Marker-assisted selection (MAS), a selective method
which is not influenced by environmental factors. The
success of MAS-based breeding programs depends on
the selection and validation of the markers used. In this
study, to validate the gene(s) associated with salinity
stress and evaluation of allelic diversity of these
markers in mutant rice lines, Band pattern of 18 SSR
markers on a leaf sample of 14 mutant lines (M9) of
rice, along with 2 susceptible controls (IR29 and
Sepidrood) and 2 tolerant controls (Nonabokra and
Dylmani) in 1398 in Genetics & Agricultural
Biotechnology Institute of Tabarestan (GABIT). 11
primers were selected based on band pattern analysis in
susceptible / tolerant cultivars. The molecular analysis
results showed that OsMAPK4, OsCML11 and
OsCPK17 had highest polymorphic information
content (PIC). OsMAPK4 and OsCML11 had highest
marker index (MI) at a rate of 0.23. The lowest PIC
(0.05) and MI (0. 11) was accounted for OsCAX (D).
Cluster analysis of molecular data, divided rice
genotypes into three distinct groups. However, analysis
of Biplot classified the genotypes into four different
groups. In this study, 3 genes OsCML11, OsMAPK4
and OsCPK17 were identified on chromosomes 1, 6
and 7 respectively, as the most efficient primers in
identifying the genetic diversity between the rice
genotypes, considering that these primers have a very
high linkage with salinity resistance genes, can be
predicted that 3 lines G1 (M9-P1-7-2-1), G8 (M9-P3-
21-1-1) and G9 (M9-P6 -7-1-1) have high tolerance to
salinity stress.
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Figure 1. Method of mutation breeding of
mutant lines studied in this research
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Gene name Primer sequence Tm (°c) Ampl(ltc):rc)))n Size Position
OsNacb F ATGTGATTAGAGTCGCTTTCAGTTGG 56.9 238 11
R CCAGCTTGTACTTGTGCCAGCC 58.4
OsCMLS8 F GAGAATCAGAGCAAGAGTCTGAACCAGC 61 10
R GTCAGCCGCTTCTTCCTCACCTG 61 209
OsCML11 F CATGCAAGCCTGCGGAGACG 61.2 154 1
R CGGTCGAAGGAGCGGAAGATCT 60.5
OsGMST1 F AGGAACCAAAGAAGCAAAGGTG 56.3 2
R GAGGTGATTTGATGCTGTGAGGC 574 194
OsCPK17 F TTGCCTTTTGATCTAGTGCATTGG 57.2 267 7
R GTCTTCGTCCTTTACTAAATAGCACTCC 55.8
OsCAX (D) F CTGTTTGGCAATCTGCCAGC 55.6 139 2
R CGTCTCGGCAAAATGTTCCTC 56.1
OsCAX (T) F CTTTGGTTGGTTCAGGACGATG 55.9 163 2
R GAATTGGAAGCTGTTGGCTCATTC 57.9
OsC3H50 F GAGGAATTAGACCATTTAACTCGTCGC 58.7 214 7
R GAATCCGACCCAATCCAATCAAG 58.3
OsMAPK4 F GACATCTAAGTGCCGCGTGTTC 56.2 254 6
R TACATGCAGCGTCGAATCGAAG 57.6
F CCATGCGTACATACACGTTCATGTG 57
OsWRKY13 R GATGGGTGCAGCTTTCAATGATC 57.3 246 !
OsCA1 F CCATCGAGTACGCCGTCTGC 57.9 281 1
R CTTCACCATGAATGTTACACAACCCTAC 56.8
OsRacB(D) F GCTCCTGGTTCAACCTTCTTCTTTC 57.1 176 2
R GTGACGCACTTTATGAACCTGGAC 56.5
OsRacB(T) F CAAGACCTGCATGCTCATCT 56.1 202 2
R CCAGATCAAGAACCATAATCCTAGCTC 56.9
OsUGE1 F CACAACGCCAACCTCGAC 57.7 154 5
R GCTTATCGAGATGGGAATGGTTG 56.5
OsMSRMK3 F CACCTCCATTTCCCATTCCACC 58.9 201 6
R CGAATCGAAGGCGGCAGCTATAG 60.9
OsCLC-1 F CAGAGAAGCCAAGCAAAGAAAGTCTC 58.1 179 2
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R  CCGTGCTCTCGATGTCGTAGTTTG 59.2

OsbzIP71 F  CTCAGTAAGCTCCCTGTAGTTGTAGCC 57.3 259 9
R  GTTCAGGTCATCTTCCGACCTGG 58.5

OsPEX11-1 F  GCTGCTCTCGACTTTCTTGTTCC 56.2 )76 3
R  ACTAGCCCTGCACAGACTGAAGAG 55.8
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Table 2. Morphological characteristics of mutant lines along with salt tolerant and sensitive
genotypes in rice under normal conditions

o sl | b sty sl L Sl 5,
w55 o S A ol ey S adg Jbo Sipoy >5las
Genotype Line ID Plant Height No. Fertile Panice length =) Grain yield
yp (cm) tiller (cm) No. Day to (m?)
maturity
Gl Mo- P1-7-2-1 141 +0.78 13 +£0.58 25+1.15 85+1.15 386.72+12.24
G2 Mo- P2-1-3-1 125 +1.15 11 +£0.58 26 +0.58 95 +0.58 390.24 + 14.43
G3 Mo- P3-4-5-1 114 £0.87 13+1.15 28 +0.58 88+2.31 427.84 +4.28
G4 Mo- P3-4-5-3 115+ 1.59 12 £ 0.58 23+1.15 87+1.73 372.96 + 7.07
G5 Mo- P3-4-7-1 112 +1.37 13 +0.58 29 +0.58 89+1.15 445.44 +6.30
G6 Me- P3-4-7-2 112 +1.15 14 +0.58 24+1.73 92+1.15 532.64 +5.61
G7 Me- P3-4-7-3 117 £ 0.58 12+1.15 25+17 90 +0.58 398.72 +1.45
G8 Mo- P3-21-1-1 134 +0.87 16 £ 0.58 26+1.73 92 £0.58 440.48 £12.62
G9 Mo- Ps-7-1-1 137 £0.17 17 +0.58 26 +0.58 91+1.15 432.96 £16.34
G10 Mo- Ps-13-2-1 114+ 1.15 15+1.12 28 +1.15 91+1.73 405.44 £ 10.80
G1l1 Mo- Pg-7-2-1-10-1 138+0.9 14+1.73 28 +0.58 98 +1.15 295.04 +£5.90
G12 Mo- P10-5-4-6-1 130+1.15 16 £1.73 25+1.73 95+1.73 544.8 + 6.63
G13  Mo- P10-5-4-6-2 123 +£0.73 14+1.15 28 +£0.58 93+1.73 47552 +6.24
Gl14 Ms- P1s-7-2-1 109+ 1.15 16 +1.17 25+1.15 91 £0.58 404.16 £ 7.73
G15 IR29 97 +0.51 16 +0.58 27 +0.58 99+1.15 300.32 +5.15
G16 Sepidrood (59,4umw) 109 + 0.58 17+1.73 27+£1.15 96 +1.15 520.64 +9.13
G17 Dylamani (_slks) 158 + 0.54 11 +0.58 28 £0.58 93+1.73 413.76 + 6.62
G18 Nonabokra 105+ 1.15 17+1.15 29+1.15 101 +0.58 313.28 +6.92
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G1-18: Genotype 1-18, Mg: Eight generation mutant, P;: Sang e tarom, P,: Tarom rashti, P;: Tarom Hashemi, Pg: Tarom chaloci,
Pg: Domsiyah, P1o: Nemat, 15: Khazar.
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Figure 1. Profile agarose gel of 4 primers related to salinity stress together with controls
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Table 3. Polymorphism information content (PIC), number of observed and effective alleles and
marker index in Mutant rice lines

Gene Band Freq. Na! Ne? I3 He* uHed PIC® MI7

B s S gl gl s SERIEE SRl s e

il 30 oddodn b skl

OsMAPK4 0.50 2 1.69 0.59 0.40 0.41 0.46 0.23
OsPEX11-1 0.59 2 1.85 0.65 0.46 0.47 0.29 0.17
OsCMLS8 0.59 2 1.85 0.65 0.46 0.47 0.29 0.17
OsMSRMK3 0.50 2 1.65 0.54 0.36 0.37 0.37 0.18
OsNac5 0.53 2 1.63 0.53 0.36 0.37 0.27 0.14
OsCAX(D) 0.50 2 1.33 0.35 0.21 0.22 0.11 0.05
OsCPK17 0.53 2 1.73 0.59 0.41 0.42 0.38 0.20
OsCML11 0.50 2 1.69 0.59 0.40 0.41 0.46 0.23
OsRacB(T) 0.65 2 1.83 0.64 0.45 0.46 0.08 0.05
OsCLC-1 0.56 2 1.78 0.62 0.43 0.44 0.33 0.18
OsCAl 0.56 2 1.81 0.64 0.44 0.46 0.36 0.20

(500bpNumber of different alleles, 2- Number of effective alleles, 3- Shannon's information index, 4- Expected heterozygosit,
5- Unbiased Expected Heterozygosity, 6- Polymorphic information contents, 7- Marker index.

(200bp)

[m—

'
-

' M9- P1-7-2-1
M9- P2-1-3-1
M9- P3-4-5-1

. M9- P3-4-7-3

l M9-P3-4-5-3

_l M9-P3-4-7-1

l MO- P3-4-7-2

' M9- P3-21-1-1
' M- P6-7-1-1

' M9- P10-5-4-6-1
b vo-pios4s2
[ MO- P18-7-2-1

2ol pB)l ol yor 4 Cilbige (Y V¥ 4 by e OSCPK17(267bp) (5 sl oY S
Figure 2. Band gene pattern OsCPK17 (267bp) for 14 mutant lines together with control
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Figure 3. Cluster analysis of molecular data based on UPGMA algorithm using jacquard similarity
coefficient
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Figure 4. Bi-plot diagram related to the distribution of the studied lines together with control
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