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Abstract: Insertion/deletion (InDel) is the second largest molecular markers, which provide the valuable reference for population
genetics and marker-assisted selection study. Peanut is one of the most important oil crops worldwide. The whole genome sequence of
cultivated peanut has been released and therefore provided the important genome reference for functional genomic studies. In this
study, by taking use of the genotyping-by-sequencing datasets on 169 peanut core collections, we identified 10,401 InDels with the

size difference of 1 to 14 bp. The highest number of InDels was observed on chromosome Arahy.16, while the lowest number was
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found on Arahy.08. Although only 1,167 Indels were located in coding regions, obviously these InDels might show the specific

functions, including catalytic activity and binding compared with other regions. The KEGG analysis suggested that InDels were

mainly detected in the metabolism process. These InDels explored in this study might serve as the important genetic resources being

useful for the further validation of functional genes.
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Table 1 Information of accessions used in this study

G A 5 Fhsi g 5 #IE JEdhgn 5 il g 5 &Ik
Original Code Germ Number Note Original Code Germ Number Note
zh.h0858 SDI11 27 i im R zh.h4795 GD23 112 BrkgH
zh.h2405 SDI11 45 Rkl zh.h2604 GDI3 113 iy
zh.h2764 SD51_50 o) 44 zh.h0577 Js42 78 JeA Ay
7h.h2250 SC42 82 YRkt 7h.h2330 GX44_144 TR
zh.h0949 SDI11 34 skl zh.h5020 CQI2 62 T m A
zh.h0764 SDI11 23 Lkl zh.hd4716 7122 94 PG
zh.h2464 HeN11_10 LStk zh.h2294 HuN42_77 e
zh.h2591 HuN12_74 W zh.h2618 GDI3_114 ey
zh.h0861 SD11_28 W zh.h0481 GX23_129 PR
zh.h2406 SDI11 46 skl zh.h1602 LN36_163 EZ ki)
zh.h5034 HuB12 66 Lkl zh.hd754 JX23 140 BrkgH
zh.h5327 SDI11_52 i im R zh.hd701 Anh22 60 BrkgH
zh.h0537 SD41_21 R zh.h2608 HuN44_150 ey
zh.h0977 SDI11 35 i im R zh.h0162 JX22 79 PG
zh.h4749 JX23_139 BrkGR zh.h5075 731295 ey
zh.h2462 HeN11 9 Rkl zh.h2076 GX23 130 BrkgH
zh.h1401 SD51 41 ) AL zh.h2258 SC42 89 b it
zh.h1395 SD51 39 ) AL zh.h2665 GDI3 115 iy
zh.h2702 LN16_158 HE zh.h0125 Anh21 1 PR
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zh.h1388

zh.h1416

zh.h5030

zh.h2426
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SDI1 32
HeNIl 8
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SDI1 49
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Anh12 56
SDI1_53
HeBl1 4
HeNIl 7
SCI12 84
SDI1 44
SD51 40
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LN26_161
SDI1 47
GX13_126
SC22 85
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SC12.91
SD31_51
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HeN21 6
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zh.h2100 GX23 127 BrkGR
zh.h1315 FJ13_100 Wiy
zh.h5365 SX25_155 o ) 7
zh.h0099 JS21_14 BRRER
zh.h1585 SX31_54 E2 vzt
zh.h2360 GX43_128 e cuit)
zh.h2562 Anhl2_58 Wiy
zh.h2045 FJ23 101 BrkGR
zh.h2652 GDI13_109 WAy
zh.h2224 SC42_87 ) cuit)
zh.h1830 HuN22_76 BRRER
zh.h0500 GZ24 145 BrkGR
zh.h2376 GD43_110 p)ecuit)
zh.h2152 GZ14 147 BrkGR
zh.h0033 FJ33_102 E2 vzt
zh.h1797 HuB22 70 BrkGR
zh.h2425 SD11_48 WAy
zh.h0127 Anh22 59 BrkGR
zh.h5031 SC12_88 Wiy
zh.h2056 FJ23_103 BBRER
zh.h2637 GDI3_111 WAy
zh.h0490 YN34_152 BRRER

zh.h2160 GZ14 149 BrkgH
zh.h1672 SX55 156 BrkgH
zh.h4673 HuB22 72 PG
zh.h4681 HuB22 73 BrkgR
zh.h0102 GX32_64 EZux:]
zh.h1591 7J32 98 EZix:]
zh.h1596 GX33_137 2kl
zh.h0062 SD21 18 BRRER
zh.h2651 GDI13_124 ey
zh.h0875 SD11_30 ey
zh.h0998 SD11_37 ey
zh.h2664 GDI13_125 ey
zh.h5376 SX55_157 o] A
zh.h0856 SD11_26 ey
zh.h0844 SD11 24 ey
zh.h0980 SD11_36 ey
zh.h1001 SD11_38 ey
zh.h0853 SD11_25 ey
zh.h0897 SD11_31 ey
zh.h1411 JS51_15 RG]
zh.h1649 SD21 42 BrkgR
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169 e A% O MR 23 GBS Wl F AT, A

Genomes ) 13§ & ,

=45 11,695 million 5 i & reads, 15 1 254.3 G
DU PP H58% o 5 JR 46 reads A EL, £ B R oK1 clean reads
17 95.4%. L, phred score > 20 ] reads 15 97.6%,
phred score > 30 [1] reads 15 93.1%. GC & = FE,

1E 37.6%~ 40.2% 2 [81 551

2.2 InDel #MF1 50
4 10,401 /> InDels fRE K. HEA InDel 1)
KL 1~14bp ¥ 704, H 2 EEIE R LI/ B
(1-5bp) A NE. HA, HHE InDels &2, i
8196 A~ 45 & WHH L InDels, A 1038 4~ (] 1.
B InDel BEEEIE N, InDel %0 H kb 765G
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Fig 1 The distribution of different size InDel in peanut genome
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Table 2 Distribution and frequency of InDel in each chromosome

et fh YR #H
Frequency
Chromosome Physical length (bp) Total numbers
(InDels/1Mb)

Arahy.01 112420854 442 3.93



Arahy.02 102981163 358 3.48

Arahy.03 143813506 566 3.94
Arahy.04 128801742 458 3.56
Arahy.05 115930344 375 3.23
Arahy.06 115504342 491 4.25
Arahy.07 81119488 310 3.82
Arahy.08 51897010 263 5.07
Arahy.09 120519698 479 3.97
Arahy.10 117088237 398 3.40
Arahy.11 149299306 630 4.22
Arahy.12 120579088 518 4.30
Arahy.13 146725006 620 4.23
Arahy.14 143237272 624 4.36
Arahy.15 160879708 668 4.15
Arahy.16 154808347 741 4.79
Arahy.17 134922436 567 4.20
Arahy.18 135150084 566 4.19
Arahy.19 158625764 710 4.48
Arahy.20 143980330 617 4.29
2.3 GO FB K KEGG @i ath X4, (UTR) WA 244 4> InDels. FEESRA F

AR P AE SR RNARFVERE R, 3t IFEUA FiF 1kb EEE N A 828 4> InDels. It4h,
BET 1,167 K MEALEMARGEE. g, & H 4 A InDels AT B IX 8 (B 4 F15k 3D,
FiAEAME F X IR InDel #r124 91 4~ 5'A1 37k
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Fig 4 The distribution of InDels surrounding the gene regions



% 3 InDel FRTEXIBAITHAE ST 1R

Table 3 The functional classification of InDels

DNA [X I BSE 13
DNA region Total
Intergenic 8196
Intronic 1038
Exonic Frameshift deletion 38
Frameshift insertion 32
Non-frameshift deletion 13
Non-frameshift insertion 4
Stop-gain 3
Stop-loss 1
UTR3’ 130
UTRS’ 114
Upstream 427
Downstream 350
Upstream/downstream 51
Splicing 4
Total 10401

Xt InDel #5310 BT 7E 1 DNA A Bcfift GO DhagiE ks, EAIE M Ccatalytic activity) femr, BFE 215 &

Wit (Biological Process) W i ELFIR Z (1248 InDel [EEH Xk, HFH4EEE (binding) K2, FE

ik #E (Metabolic Process), 7 200 /™ InDel [X 1. 149 4~ InDel [X 38, 7E41 ffg 2 43 ( Cellular Component)

Nt A2 (Cellular Process) X2, A 177 4~ InDel X, 4 Ccell) MANBEZLEY (cell part) )7

X, £ TIhEE (Molecular Function) iX—28H7, A 131 4~ InDel HYZER X4 (F 5).

Num of Genes

129

Level2 GO terms of indel-gene

Biological Process

Cellular Component Molecular Function

5 InDels i GO LR
Fig 5 GO annotation of InDels
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Fig 6 KEGG pathway analysis of InDels
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