Iranian Journal of Field Crop Science Sl £y oblS
Vol 51, No 3, Autum 2020 (103-114) o “5: )f © u P‘}Lc
DOI: 10.22059/ijfcs.2019277138.654586 O Y-1F0) 1720 550 ¥ 5L ) 690

W99y 4 O puis bl Sy pY (S 09 5 9 SNP sy ;S (S $5 § Cpd -
ddRAD-Seq

i«gg}g! 9&5.?&; ci‘sw)h.\é T g ‘r‘_s”o"sﬂm ) !*m@ Loy Joxo “Q%&)T BV )

‘Q“).G_T eKﬁ.}lJ 6)')}‘..,‘25 UAJ».@.A B rji.c IS s ;QUL\J CBLP‘J C,J«b) aj; A)L”W:‘.‘JJ sleal «6}'5: 6}>¢.\L.:\J “—":;J; A{-V}YJ\
=0 2 S $3S s s 5 sl (Dlidkes Olejle (e Slidow Sisu Ol 5 I 4 s el Slides A sa bl ¢
o213 L3S DNA Sliiont demmsyo (S (63,05 K5 5 oon i3 oSl
OYAA/VYV t 5 p 'cub' = AYAV/V Y/ sl 'c_,l:)

ol

ddRAD-Seq 53, 3l 0L f.xs/ Wbyt Y gdy 0y S 5 SNP sl KL v 85 5 el (S shiteny
! NextSeq ™ 500 lumina ® o &M 51 LlulsS 4gs 51 Gy o A5 gl Sl wwalS S 5 DNA A eslin
M5 1 \WYAMNALT ¢ gozmn 51350 W0 5l 3131 ples (sl (Phred) 33 Sl o 05 Jaw e A o3linal (gl M 5
o 5 oYL s A s I YVEAY (Y I3l 4 b gie sbay 5 e SIS V00V ATVA s 31
«(Quality score=>999) (DP>5) « lé Lyl & & 4> L .59 D 55 & by S 9B 55 & by 3,
Wdae YYLY Li J.:‘J.': a.&.i'nrf ol Loy 0 6‘}: [ "4 J}&‘ﬁ c::r.,p dLA SNP JS slass (Het<10%) K) (MAF>5%)
p55 3 po 9095 p95509,5 S350 SNP (2l 9D 055 59, VIV 5 A p555 59, VYOV B p i) (55, WYY sluws oS
o 9 095 SWps)30 S S90S I o ey b Sl D e 55 5l eolex p5g0s S 550 OF cp S 5 B
B e 53 p35g05 S 3l 6 R J&a o Ad edalia D p 55 5l polex psses S S seS 5B
S ealiiul b Olojen (gdues B 5 wlid il 5 ool laad e 4w Ad sdalie (g)ls fme sl b5 alail,

A et G ) e ) SKSE 5 Slulid 4 5506 SNP KL Sl

DNA SNP Sl (0L ¢S (ddRAD-Seq 25, «NextSeq ™500 L JIs 1™ slvo3lg

Discovery and genotyping of SNP markers and grouping of advanced bread
wheat lines by ddRAD-Seq

Mohammad Armion!, Mohammad Reza Bihamta*!, Reza Moali Amiri', Manuchehr
Khodarahmi?, Sachiko Isobe?
1. Department of Agronomy and Plant Breeding, Faculty of Agriculture, University of Tehran, 2. Department of
Agronomy and Plant Breeding, Faculty of Agriculture, University of Tehran, 3. Department of Applied Plant

GenomicsKazusa DNA Research Institute, Kisarazu, Chiba, Japan.
(Received: March 2, 2019 - Accepted: September 18, 2019)

ABSTRACT

The aim of this study was to discover, genotyping and determining the genotype, the number, distribution
and density of SNP markers and grouping of an advanced breeding population using the ddRAD-Seq
method. DNA was extracted from 14-old-day seedlings and the NextSeq ™ 500 Illumina ® platform was
used for sequencing. The average quality score for all individual was Phred’s 30. The correct reads were
150108678 out of 178811846 and the average of 2207480 reads produced by individual. The highest and
the lowest alignment rate were related to B and D genomes, respectively. Based on the filter conditions,
(DP>5), quality score=>999, MAF>5% and Het<10%, the total number of SNP calling for 50% missing
data were 3342 which identified 1322, 1253, and 767 on B, A and D genomes, respectively. The highest
SNP markers were identified on 2B and 3B and the lowest on 4D chromosomes. A significant linear
regression was observed between marker density (SNP/Mbp) and chromosome size in three genomes. The
principal components analysis and the heatmap dendrogram together with the use of SNP marker
information were able to identify and segregate sub-populations from a main population.
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Table 2. The SNP markers Comparison and distribution based on 20, 30, 40, and 50% missing data on
genome and chromosome
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Figure3. The SNP markers distribution on A, B and D genomes in 50% missing data.
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Table 3. Marker density (SNP / Mbp) on each genome and chromosome with 50% missing data

Allele Al A2 A3 A4 A5 A6 A7 A B2 B3 B4 B5 B6 B7 B
Genome Genome
Chromosome
length 594 781 751 745 710 618 737 4935 690 801 831 674 713 721 751 5180
(Mbp)
No. SNP 157 203 163 209 175 146 200 1253 167 255 237 110 227 179 147 1322
Density
(SNP/Mbp) 026 026 022 028 025 024 027 0.25 024 032 029 0.16 032 025 0.20 0.26
Allele D1 D2 D3 D4 D5 D6 D7 D
Genome
Chromosome length 495 652 616 510 566 474 639 3951
(Mbp)
No. SNP 103 191 100 49 102 90 132 767
Density
(SNP/Mbp) 0.21 0.29 0.16 0.10 0.18 0.19 0.21 0.19
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Graph 5. The linear regression between marker density (SNP/Mbp) and chromosome size in each of A, B,
and D wheat genomes.
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Figure 6. The advanced breeding population classification based on SNP markers.
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Figure 7. Topology derived from a similarity matrix based on the SNP markers and lines grouping.
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Appendix 1. Lines and cultivars of the breeding population.

1 Morvarid
2 Gonbad
3 SITTE/MO//PASTOR/3/TILHI/4/WAXWING/KIRITATI
4 REEDLING#1
5 ALTAR 84/AE.SQUARROSA(221)//3*BORL95/3/URES/JUN//KAUZ/4/WBLL1/5/MUTUS
6 NAC/TH.AC//3*PVN/3/MIRLO/BUC/4/2*PASTOR/5/...
7 CHIBIA//PRLII/CM65531/3/SKAUZ/BAV92/4/MUNAL#1
8 KACHU//WBLL*2/BRAMBLING
9 BAJ#1*2/WHEAR
10 PBW343*2/KUKUNA/3/PASTOR//CHIL/PRL/4/GRACK
11 KACHU/BECARD//WBLLI1*2/BRAMBLING
12 SUP152*2/TECUE#1
13 WHEAR/KUKUNA/3/C80.1/3*BATAVIA//2*WBLLI1/5/...
14 QUAIU*2/KINDE
15 FRNCLN/NIINI #1//FRANCOLIN #1
16 FRNCLN*2/TECUE#1
17 MUTUS*/TECUE#1
18 FRNCOLIN#1/AKURI#1//FRNCLN
19 CHIBIA//PRLII/CM65531/3/SKAUZ/BAV92/4/...
20 KACHU#1//WBLL1*2/KUKUNA
21 CHIBIA//PRLII/CM65531/3/SKAUZ/BAV92*2/4/QUAIU
22 CHIBIA//PRLII/CM65531/3/SW89.5181/KAUZ/4/....
23 KACHU/PVN//KACHU
24 PCAFLR/KINGBIRD#1//KIRITATI/2*TRCH
25 PCAFLR/KINGBIRD #1//KIRITATI/2*TRCH...
26 SUP152*2/TECUE#1
27 SUP152*2/TECUE #1...
28 SITTE/MO//PASTOR/3/TILHI/4/MUNAL#1/5/MUNAL
29 SAAR//INQALAB 91*2/KUKUNA/3/KIRITATI/2*TRCH
30 WHEAR/VIVITSI//WHEAR/3/WHEAR/SOKOLL
31 MILAN/KAUZ//BABAX/3/BAV92/4/WHEAR//2*PRL/2*PASTOR
32 PAURAQ//ND643/2*WBLL1/3/PAURAQUE#1
33 WHEAR/VIVITSI/WHEAR*2/3/KACHU
34 SOKOLL/3/PASTOR//HXL7573/2*BAU/4/PAR.
35 SOKOLL/3/PASTOR//HXL7573/2*BAU/4/SOKOLL/WBLL
36 ND643/2*WBLL1//HEILO
37 SUP152*2/TINKIO#1
38 KACHU*2/3/ND643//2*PRL/2*PASTOR
39 ND643/2*WBLL1/4/CHIBIA//PRLII/CM65531/3/SKAUZ/BAV92/5/BECARO
40 BECARD/3/PASTOR//MUNIA/ALTAR 84
41 PFAU/MILAN//FISCALL/3/VORB/4/MUTUS
42 KIRITATI//ATTILA*2/PASTOR/3/PVN/4/KIRITAI//2* ATTILA*2/PASTOR
43 CHIBIA//PRLII/CM65531/3/SKAUZ/BAV92*2/4/...
44 CHIR3/4/SIREN//ALTAR 84/AE.SQUARROSA(205)/3/3*BUC/5/PFAU/WEAVER/6/VORB
45 PREMIO/BERKUT
46 MILAN/SHA7/3/THB"S"/TON"S"//VEE"S"/6/LUAN/4/V763.23/3/V879.CB//PVN/PICUS/5/OPATA
47 GASPARD//MILAN/SHA7/3/MILAN/SHA7
48 GASPARD//MILAN/SHA7/3/MILAN/SHAT..
49 SW89.3064/STAR//INIA/3/MILAN/SHA7

50 MV17/6/ATRAK/5/4777/FKN/GB/3/VEE"S"/4/BUC"S"...




