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Table 3. Number and pedigree of soybean breeding lines
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oY ojladds. 0, oY oyleds 0y
L1 BL.5 (G.3 x Nemaha) L33 L.4 (DPX x Darby)
L2 L.2 (G.3 x Hamilton) L.34 L.5 (DPX x Darby)
L.3 L.3 (G.3 x Hamilton) L.35 L.1 (Williams x DPX)
L4 L.4 (G.3 x Hamilton) L.36 L.2 (Williams x DPX)
L.5 L.5 (G.3 x Hamilton) L.37 L.3 (Williams x DPX)
L6 L.8 (G.3 x Hamilton) L.38 L.4 (Williams x DPX)
L7 L.9 (G.3 x Hamilton) L.39 L.5 (Williams x DPX)
L8 L.10 (G.3 x Hamilton) L.40 L.6 (Williams x DPX)
L9 L.2 (Sahar x Nemaha) L.41 L.7 (Williams x DPX)
L.10 L.3 (Sahar x Nemaha) L.42 L.8 (Williams x DPX)
L11 L.2 (Williams x Sahar) L.43 L.9 (Williams x DPX)
L.12 L.3 (Williams x Sahar) L.44 L.10 (Williams x DPX)
L.13 L.1 (DPX x Rend) L.45 L.3 (Hamilton x DPX)
L.14 L.3 (DPX x Rend) L.46 L.1 (Hamilton x DPX)
L.15 L.4 (DPX x Rend) L.47 L.3 (Hamilton x Sahar)
L.16 L.5 (DPX x Rend) L.48 L.3 (Omaha x Sahar )
L.17 L.1 (DPX x Yougetsu) L.49 L.3 (Accomac x Yougetsu)
L.18 L.2 (DPX x Yougetsu) L.50 L.5 (Accomac x Yougetsu)
L.19 L.3 (DPX x Yougetsu) L.51 L.1 (Accomac x Nemaha)
L.20 L.4 (DPX x Yougetsu) L.52 L.2 (Accomac x Nemaha)
L.21 L.5 (DPX x Yougetsu) L.53 L.3 (Accomac x Nemaha)
L.22 L.1 (DPX x Kotaman) L.54 L.10 (Hamilton x Williams)
L.23 L.2 (DPX x Kotaman) L.55 L.6 (Hamilton x Nemaha)
L.24 L.4 (DPX x Kotaman) L.56 L.3 (Nijeria x Sepideh)
L.25 L.5 (DPX x Kotaman) L.57 L.4 (Nijeria x Sepideh)
L.26 L.2 (DPX x Nemaha) L.58 L.5 (Nijeria x Sepideh)
L.27 L.3 (DPX x Nemaha) L.59 L.6 (Nijeria x Sepideh)
L.28 L.4 (DPX x Nemaha) L.60 L.7 (Nijeria x Sepideh)
L.29 L.5 (DPX x Nemaha) L.61 L.8 (Nijeria x Sepideh)
L.30 L.1 (DPX x Darby) L.62 L.9 (Nijeria x Sepideh)
L.31 L.2 (DPX x Darby) L.63 Katool
L.32 L.3 (DPX x Darby) L.64 Sari
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Table 4. Description of SSR markers and sequence of forward and backward primers

oslad  SLE Pl pajgeg)S 90k yln 900 32l ddj;
Y Sat 117 G TTTGGCAGTTTCTTGTAG GCTGGATCGCAGTTA IS s
Y  Sat 124 E GGGTCCATTCCACTTTTTGTACAATAT GGGAGTTCAAACATCCATTAGTGGTATA Jsacss
¥ sat04l  Dib TGTTGTGTGGCTTTATTATT TTAAGGTGGGATATGGTC Jss s
¥ satt307 c2 GCGCTGGCCTTTAGAAC GCGTTGTAGGAAATTTGAGTAGTAAG S ws
5 Scto028  C2 TCGCCGGTACAAAAG CGAATGAACAAACAAACA IS
5 Satt646 c1 GCGGGGTATGAATTAATTAATGTAGAAT GCGCCTTCAAAAACTAATGACATATCAT IS ws
Y AW277661 Cl GCGCATGGAGCATCATCTTCATA GCGAGAAAACCCAATCTTTATATCAATA IS ws
A Sat 125 N GGGACGAAACAAAGTCACAT GGGATGCTGTTATCAAAATCA IS
4 Sat 218 H GCGCACGTTAAATGAACTGGTATGATA GCGGGCCAAAGAGGAAGATTGTAAT Jss s
Ve Satt3s4 E TGGGGGTCAATTTTAATTTGTGC ATTTCCCTTTCACCCACCTCTGTTT Jss s
W\ Satt69l E GCGAAAGATAAAAAGTAGATTGAAA GCGCTCCTAAATCCAAATGAATC Jsacss
WY Satt190 c1 GGGAGTGTGAACTTACATTGTCT GGGCCTTGAATTTTGTGCTAT IS ws
W Satt16l c1 GGGTATATCAACATATCTTCACCTTTTT GGGCTGCTTGTTAATGTTTTGTAGA Jsacss
V' osatt718  Cl1 GCGTGCAACACCTCAAGTTTCAAATAC GCGTAGCTCTTTCCAAAGTTTTCATC Jss s
V0 SAM022 N GGGGGATCTGATTGTATTTTACCT CGGGTTTCAAAAAACCATCCTTAC IS
Vs Sattall E TGGCCATGTCAAACCATAACAACA GCGTTGAAGCCGCCTACAAATATAAT Jss
\WY  Satt607 c1 GCGGTTTCATCTGCAGTGTATTATTAT GCGCCACTTAATTATTTCAGATTAATT IS ws
VA Sat 404  Cl GCGGATGCGCTTAGCCAGAAGATGAGT GCGTTCTCCCCCAATGTACATACTTCTACCA S ais
VA Satt661 c1 TGATATGAGCAATGTAGTTCCTCT TCCATGAAAAAGAAGTTAGAATAGC IS ws
Y- Satt191 G CGCGATCATGTCTCTG GGGAGTTGGTGTTTTCTTGTG Jss
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Figure 1. Banding pattern of Sat_117 marker in the some breeding lines
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Figure 2. Alleles number and frequency of the studied microsatellite marker
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Table 5. Estimation of genetic diversity parameters of the studied microsatellite markers

- ‘ . - - . . N

et S Gemaiey  Gefiaiey U SOl
Satt646 Y VA el RN AN [0
Satt307 Y YIYA -[av <oy -I¥Y -lav
Satt041 Y V/AY -[50 A% -IvY Avd
Satt384 Y ATARS -Iva QNN AN AV
Sat-218 [ ¥/o5 Vg AR AT <IYA
AW277661 Y AR +[AY AN BN [0
Satt411 Y VYN AR \ . RAYN
Sat_404 Y VAN -I5¥ \ . AN
Satt718 Y Y el \ . [0
Satt661 ¥ \t/4 AN <Yy Aas <[5y
Satt607 Y VA0 Q2N \ . AR
Satt191 [ YIvY A «[a¥ o[e5 AR
Satt190 Y V/aa Sl «/AA AN /0.
Sat_117 o ¥/vv A <0 [0 A
Mean y/AY AArd +[AD <Yy -IvY <0y

Stan D \IY A ¥ Iy oIy <A




[EEN

w o n

>

Sl Loyt
wa Voo Gl /¥ ojlads /od o Jlo /2l LS oMol aolicags,

™
2
W
t
3
ot
b
i "
hesjmm |
Hi=
=
=
1 =
58 1
e }
et
L&
58
.22 |
I
A | |
iy |
BSOS
B ]
17 —F |—|
2 B |
“sg/ }
3
32
al E . :—’_‘
¥ I—|
4
A\ 8 F— J
] 1
- T v T
s .

T J
o8 oo s.00 11.00 1400

sl bl 2 bgar (Mol (Y £ ol ollad LS oy g (Shued Jlasl by 4 ladgs 4 jod il ol pl 59,00 - IS

olsaloy, ,Slus V¥
Figure 3. Dendrogram of clustering analysis Neighbor Joining and simple matching coefficient for 64 soybean breeding
lines based on scoring 14 microsatellite markers
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Figure 4. Three-Dimensional distribution graph of 64 soybean breeding lines based on
3 first principle components (PC1=%18.6, PC2=%10, PC3= %8)
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Extended Abstract

Introduction and Objective: Due to the limitation of morphologically distinguishing features
that are not dependent on the environment and their Appearance forms, recognition and
selection among similar lines for breeders will be associated with problems. Therefore, the use
of molecular markers as a complementary method for assessing agronomic properties will be
useful in identifying and selecting superior breeding lines. The aim of this study was to
investigate the genetic differences of advanced soybean breeding lines to select the desired lines
and eliminate duplicate lines.

Materials and Methods: in Karaj in 2013, 64 F7 generation soybean lines were planted in the
greenhouse and at the appropriate time, leaf samples were taken from the seedlings of the lines
and DNA samples were extracted. The resulting DNA solution was used for quantification and
quality and preparation of appropriate concentration for polymerase chain reaction (PCR) by 20
microsatellite markers. After determining the genotype of the lines by polymorphic markers,
Scoring genetic bands, Statistical analysis was performed using genetic data to estimate the
genetic diversity indices including the number of observed and effective alleles, heterozygosity
and homozygosity percentage, polymorphic information content and Shannon index. Also, for
grouping the studied lines, cluster analysis by neighborhood connection method and simple
similarity coefficient were used, and analysis by principal coordinates was used to check the
accuracy of cluster analysis results.

Results: Based on the results of 20 microsatellite markers used to determine genetic diversity,
14 polymorphic markers showed. A total of 41 alleles were identified for gene loci, with the
average number of alleles observed for each gene locus being 2.93 and the average number of
effective alleles being 2.36. The range of Shannon (1) index ranged from 0.29 to 1.56 and the
range of polymorphic information content (PIC) ranged from 0.78 to 0.16. Based on the
measured genetic diversity indices, Sat 218 and Sat_117 markers had higher differentiation
power. The cluster analysis divided the breeding lines into four groups and eight subgroups. The
first three components of the principal coordinate analysis accounted for 36.6% of the total
variance of the changes. The three-dimensional diagram divided the breeding lines into four
groups, which was compatible relatively well with the clustering resulting from the cluster
analysis.

Conclusion: In general, the results of the present study showed that the markers used had
acceptable polymorphism and Sat_218 and Sat_117 markers had a higher ability to differentiate
between genotypes and reveal allelic diversity. Therefore, molecular markers had the necessary
efficiency to evaluate and select superior breeding lines in advanced generations.

Key word: Cluster analysis, number of effective alleles (A¢), Principal components analysis and
Shannon index (1), Polymorphic information content (PIC)
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