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Abstract: This study aimed to identify genetic variations on the whole genome level using genome resequencing data of 13
peanut cultivars, clarify their distribution characteristic, develop and verify InDel markers, and evaluate the efficiency of InDel
markers in peanut cultivar identification. A total of 313432 high-quality SNPS and 38777 high-quality InDel were detected, with an
average distribution density of 123 and 15.23 /Mb, respectively. The InDels and SNPs were mainly distributed in intergenic regions,
with a frequency of 52.35% and 60.08%, respectively. Primers were designed using InDel with insertion or deletion length >10 bp, and
3675 InDel could be used to develop InDel markers. These InDel locus were unevenly distributed on the 20 chromosomes of peanut
with an average density of 1.48 /Mb. Using electronic PCR, the InDel primers amplified mainly with 1 loci and 2561 effective primers
(69.69%) could amplified 3133 effective loci in the peanut reference genome. The physical map of amplification loci was drawn
according to the loci position in cultivated peanut genome. Among 100 pairs of random primers, 31 pairs amplified different bands in

the 4 varieties with distant relatives. The 31 InDel primer pairs amplified 62 alleles in 47 peanut cultivars (or breeding lines), the
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frequency of major genes ranged from 0.51 to 0.98 with an average of 0.77, and the PIC information ranged from 0.04 to 0.37, with an
average of 0.24. Both cluster analysis and population structure analysis could divide the 47 peanut cultivars (or breeding lines) into
two groups, and the 47 materials could be distinguished by at least 7 markers, indicating that the developed InDel markers could be
effectively used for the assessment of genetic diversity and variety identification of peanut. The research results enriched the molecular
markers of peanut, and provided a theoretical basis for the use of InDel markers in genetic studies of peanut resource genetic diversity,
variety identification, fingerprint construction.
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Table 1 Information and genome resequencing data accessions of 13 peanut cultivars

75 bR K T R G
No. Cultivar name Origin Resequencing data accession
1 Sk A JTRE B IR SRR7617991

2 RAEE W RAEIHE T SRR8433136
3 UNS ITREBEE AV RY SRR8439009
4 BIE 11 B A 2 Bt SRR8441995
5 w1 WL AR AR T SRR8441996
6 il 27 HIBRITEA ZE 20w SRR8442014
7 ik 16 o R 27 B M E P TR SRR8442017
8 7L 6 MR R EAE YR 22 B SRR8442644
9 %1k 23 TR A8 AR 25 25 A E P 9 BT SRR8442723
10 Sunoleic95 EX SRR8446494
11 1L TEAN L7a SRR8447032
12 7E2% 9102 R RV 2 B2 B AR 5T SRR8759104
13 I 68-4 TLIRA RN 3 XAV 2B 5B SRR8759105

12 £EFBETREE
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ReadPosRankSum<-8.0” HH47 fif% . 1 ] SnpEff #1F (https://pcingola.github.io/SnpEff/) % #4548 S 347 1E
BEMSt.
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Table 2 Basic information of test materials

EE RS YL B S KA ETRe S 44 R Heis A
No. Name Origin Parents No. Name Origin Parents
1 FAE105 A ERRRE B HORHME Y 5T P44 Kkx 86-14007 25 YI6H1 R RO R B LS Ee S TR 4E 40x1CG12625
2 ICG12625  HHEA AL B il B HE I 78 B - 26 YI6H23G2 B R R BRI R4E 40xICG12625
3 P IEAN F AR B - 27 A 18 o [ A AR I AR A 5 T S B HiTE 10x18
4 7824 9102 TS A AR 5 F1¥b 1016x4. chacoense | 28 YI6H21 R R RO R B LS Ee S TR 4E 40x1CG12625
5 168 51 th R L FHERE P76xEAE 155 29 YI6H30K A ROV R S B SEEe s 746 40x1ICG12625
6 it 16 o R VR B iR E P 7T 8130x1{E 5 5 30 YI6H21 R RO R B LS Ee s 74K 40x1CG12625
7 YI6H29 o [ RHT OB B L S 4% 40xICG12625 31 YI6H13 TR AR RS B LSRR S 84K 40xICG12625
8 H51R o [ T RO R B L S H15002 (HARA) 32 YI6H22K A E R ROV R S LS IS 74K 40x1CG12625
9 YI6H2F o [ T RO R B L SR 4% 40xICG12625 33 YI6H61 R RO R B L SR IR s 74K 40x1CG12625
10 YIGH2H o [ B Rl o 2 e v v s b 4% 40xICG12625 34 YI6H62 R RO R B LSRR S 74K 40x1CG12625
11 YI6H621 o [ B gl 2 B v T S b 4% 40xICG12625 35 YI6H63 R RO R B LS Ee s 74K 40x1CG12625
12 YI6H16 o [ T OB B L S 4% 40xICG12625 36 YI6H611 R RO R B LS Ee S 74K 40x1CG12625
13 TS23H21 A [ #ves R RRE BT S gl TUhier CEHARRAD 37 YI6H26H TR RO R B L SR IR s 74K 40x1CG12625
14 e 57 o [ RHT OB B L SR i 10 5x57 38 HE1T o [ T OB B L S L 10 5x157
15 TH6TH Hp s ROl R B BT S IR I T S FD 39 RHI2 o E RO R BT IR, 1S GEAD
16 YI6H13 o ] T RO R B L S 4% 40xICG12625 40 FLYANIRS o R T AR B L S 25-6 ()
17 YI6H62 o [ T RO R B L S #AE 40x1CG12625 41 1EH 60 th R L FHERE FFAR 49%E16
18 JH67-1 o [ T RO R B L SR LTS (F 42 BERHE 4 TEBH T A FHE B AL 11 5 xifE 9321
19 YI6H1-2 o [ S fRolb A g L S e 4% 40xICG12625 43 YI6H25 TR RO RS B L SR I3 74K 40x1CG12625
20 AL 144 PRGBS G b HTE 10 5x144 44 YI6H22 R RO RS B LSRR S TR 4E 40x1CG12625
21 YI6H23G o [ By Rl o 2 B v T S i b 4% 40xICG12625 45 YI6H111 TR RO RS B LSRR s 74K 40xICG12625
22 RT1 o [ RHT RO R B L S FAEH 2 5 (G 46 YI6H1X1 TR RO R B L SR IR s 74K 40xICG12625
23 RHI1 o [ RHT RO R B L SR W15 G 47 YI6H1X2 TR RO RS B LSRR 5 74K 40x1CG12625
24 YI6H131 o [ B Rl o 2 e v T S b 4% 40xICG12625

- TR R SR S

- indicates that the parents of germplasm resources are unknown.
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(Tv, Transversions; A/C, A/T, C/G 1 G/T) , Ts/Tv tLAE N 2.82 (K 2A) . InDel fEFE K4 _FHFI% N
15.28 ~/Mb, 1 53.94% (20915) NIFARL, 46.06% (17862) MERKAL; InDel (K F AL 1~20
bp Z [0 (96.74%) , FEFHfEABGRA KL EIRIE 2, BOEEHED, Hoh B TR A\ BB R InDel
HBEm®, HEH 58.40% (22548) (2B o RIESHILHH AR F S AVER:, InDel A1 SNP - #
O3 AE TR X3, 4390 52.35% (33473) F1 60.08% (286276 [, LU L3 AN R i3 R 41 Y
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A and B represent the distribution density curves of SNP and InDel loci on peanut genome respectively, according to the 1Mb sliding windows. C, D and E

represent the distribution of InDel markers, delete type markers and insert type markers on chromosomes respectively, according to the 1Mb sliding windows
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Fig. 1 Density and distribution of peanut SNP/InDel markers on each chromosome of peanut
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Fig. 2 SNPs/InDels classification and number
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A represents the proportion and quantity of InDel in different regions of the genome. B represents the proportion and number of SNP in different regions of the
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Fig. 3 Proportion of structural variation occurring in different regions of the genome

2.2 InDel ¥riEIF 4

XTIRAFI) InDel A7 5 1 HE A N\ BB A =10 bp BEAT L, JL3R13 T 4082 /> InDel, XF3K#3f] InDel
A AT S BEE, RILIEH 3675 A InDel £ 1 7] LABEAT 5191500t o AT HEAT 5108011 InDel £ 5 7E 20 4%
Jetofk BS540, Horh Chr20 Jetifk bortif %, N 233 A SRBIEHY 64 (Chr02) ~190 (Chrl9),
3£ 2606 4~ (70.90%) ; FHEARTLEJy 38 (Chr08) ~77 (Chr20) , 3£ 1069 4~ (29.10%) ; 4345 % i

A4 1.08 (Chr02) ~2.45 (Chr08) , “F3#J1.48 N/Mb (£ 3) .
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Table 3 Statistics of primer design InDel loci on chromosomes

InDel #5ic. InDel Marker

et Fria T
BRI AR it
Chromosome Average marker density
Insert type Delete type Total

Chr01 97 45 142 1.26
Chr02 64 48 112 1.08
Chr03 150 63 213 1.49
Chr04 148 60 208 1.61
Chr05 130 54 184 1.58
Chr06 151 47 198 1.66
Chr07 90 43 133 1.63
Chr08 88 38 126 2.45
Chr09 109 44 153 1.27
Chr10 106 42 148 1.26
Chrll 125 70 195 1.31
Chrl2 124 54 178 1.48
Chrl3 119 48 167 1.14
Chrl4 150 55 205 1.43
Chrl5 165 65 230 1.44
Chrl6 148 53 201 1.33
Chrl7 158 51 209 1.56
Chrl8 138 53 191 1.41
Chr19 190 59 249 1.56
Chr20 156 77 233 1.61
&1t Total 2606 1069 3675 1.48

2.3 InDel #riCREHR M

DUARIE AR A Tifrunner 3 [ 4N BARGEAT BT PCR A&, 45523 W InDel Aric 7764 3L N4 F A&
R RCR, 2834 (77.12%) XF5IPAT AFEFRE R4 L9 3 H 6005 £, ¥ 38 A BLKE N 39~599 bp, ¥
B AL B DL N E(57.31%), HUGE 2 M (9.20%) (R4 o JHIALRECN 1~3 K518
BRI, L2561 X (69.69%) , TIALMIH 3133 A (52.71%) ARSI, FHr 1045 % (40.80%) 514
I AETE A WAEEFIZH (ChrO1~Chr10) 34, 1253 X (48.93%) 5I¥MXGETE B WAEFE 4 (Chrl1~Chr20)
R, 263 X (10.27%) SIYFE A FI B MR AH EXgRey 1Y . RIEA R AL R EIAE, 2

# 7 InDel dRicy &A1 s B, O InDel Aric ™ 8 07 si 3E RIAH AL B A B S (- 4) .

% 4 InDel 5|49 e-PCR # &L =4t it
Table 4 Statistics of InDel primers amplified in peanut genome by e-PCR
o o IR YR Elk7E i LA aa BRGIE
DNA f#  FHIfis Ad HAL
Number of Primer amplified loci statistics Number of
DNA Amplified Effective
amplified effective
template loci amplified loci 1 2 3 >3
primers primer pairs
3133 2834 2106 338 117 273 2561
Tifrunner? 6005

(52.17%) *® (77.12%) © (57.31%) ¢ (9.20%) ¢ (3.18%) ¢ (7.43%)4¢ (69.69%) ©

a 7% DNA B /952 Tifrunner FIFEFEILL, b SRRy =P By 100~500bp 7 = 7EFTAH 6005 46 sl P LLH], ¢ FoRBEW Y 1Y 2%l 15149



TEAFSI YT ] d FoR AL EECY 1, 2, 3 AS3 SIIE RS I, e FRA G MAE ARSI i L6
a represents the DNA template used genome of Tifrunner. b represents the proportion of sites with 100-500bp amplification product length in all 6005
amplification sites. ¢ represents the proportion of primers that could amplify products in all the primers. d represents the proportion of primers with amplification

site number 1, 2, 3 and more than 3 in all primers. e represents the proportion of effective primers in all the primers
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Fig. 4 Physical map of amplified loci of InDel markers in peanut genome (part)
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Fig. 5 Amplification of InDel markers in 47 peanut cultivars (or breeding-lines) (part)
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Table S Genetic parameters of 31 InDel markers

Frid FEESR AL K E-esRitt HFZHAE REE LHEMGEER
Marker MAF Allele No Genotype No Gene Diversity Heterozygosity PIC
InDA0IMO0046 0.61 2.00 2.00 0.48 0.00 0.36
InDA0IMO0057 0.56 2.00 3.00 0.49 0.13 0.37
InDA02M0012 0.51 2.00 3.00 0.50 0.19 0.37
InDA02M0032 0.55 2.00 3.00 0.49 0.17 0.37
InDAO3MO0011 0.95 2.00 2.00 0.09 0.00 0.08
InDA03M0022 0.90 2.00 3.00 0.18 0.07 0.16
InDA03M0034 0.95 2.00 2.00 0.09 0.00 0.08
InDA04M0001 0.98 2.00 2.00 0.04 0.00 0.04
InDA04M0053 0.96 2.00 2.00 0.08 0.00 0.08
InDAO5M0025 0.65 2.00 3.00 0.46 0.11 0.35
InDAO6M0001 0.94 2.00 3.00 0.10 0.02 0.10
InDA06M0020 0.68 2.00 3.00 0.44 0.20 0.34
InDAOSMO0007 0.95 2.00 3.00 0.09 0.05 0.08
InDAOSMO0058 0.86 2.00 3.00 0.24 0.02 0.21
InDA09M0002 0.59 2.00 3.00 0.48 0.22 0.37
InDA10M0033 0.88 2.00 3.00 0.21 0.07 0.19
InDA11M0029 0.90 2.00 3.00 0.17 0.06 0.16
InDA16M0148 0.96 2.00 2.00 0.08 0.00 0.08
InDA20M0036 0.72 2.00 3.00 0.40 0.13 0.32
InDA0OIMO0001 0.65 2.00 3.00 0.45 0.12 0.35
InDA02M0043 0.51 2.00 3.00 0.50 0.26 0.37
InDAO5SM0013 0.96 2.00 2.00 0.08 0.00 0.08
InDA10M0002 0.87 2.00 3.00 0.23 0.24 0.21
InDA10MO0018 0.70 2.00 2.00 0.42 0.00 0.33
InDA12M0101 0.51 2.00 3.00 0.50 0.31 0.37
InDA18M0002 0.70 2.00 2.00 0.42 0.00 0.33
InDA18M0018 0.55 2.00 3.00 0.50 0.58 0.37
InDA18M0045 0.89 2.00 2.00 0.20 0.00 0.18
InDA19M00161 0.96 2.00 2.00 0.08 0.00 0.08
InDA19M0190 0.81 2.00 3.00 0.31 0.11 0.26
InDA20M0002 0.57 2.00 3.00 0.49 0.39 0.37

P34 Average 0.77 2.00 2.65 0.30 0.11 0.24
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Fig. 6 Cluster analysis and population structure analysis of the 47 peanut cultivars (or breeding-lines)
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The green dot represents the detected genotype 1, the red dot represents the detected genotype 2, the blank dot represents the heterozygous genotype 1 and 2, and

the gray dot represents the no banding and no genotypes detected.
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Fig. 7 The fingerprint of the 47 peanut cultivars (or breeding-lines)
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Supplemental Table 1 Sequence information of 100 random InDel primers

R FRHE A4 Hefoff 3197553 B 31917 91(5-3)
Number Marker Chromosome Forward primers sequence (5'-3") Reverse primers sequence (5'-3")

1 InDA0IMO0001 1 GCGTCAGTCTAGGACCTTCC AGTGTTGGGCGGTTTAATGT
2 InDA0IMO0016 1 TGTAGCGTGTTATTGCGTGT CCCAATGAGAAAGTGCACACA
3 InDA0IMO0031 1 GTAACAGACGCCGAGAAGGT ACACCGGTGGGATTGAAACT
4 InDA01MO0046 1 AGGAGGAGAGCACATTGAAAA TGCTTGCCTGCTTCTATGCT

5 InDA01MO0057 1 GAGATGAACACCAACAACGCA TCTCTTGACTCTCTGCTCTCA

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

33

34

35

36

37

38

39

40

InDA02M0012

InDA02M0032

InDA02M0043

InDA02M0048

InDA02MO0058

InDA03M0002

InDA0O3MO0011

InDA03M0022

InDA03MO0034

InDA03MO0053

InDA04MO0001

InDA04MO0025

InDA04MO0037

InDA04MO0053

InDA04MO0076

InDA04MO0105

InDA0O5SMO0001

InDAO5SMO0013

InDAO5SMO0025

InDAO5SMO0056

InDA0O5SM0099

InDA06M0001

InDA06M0020

InDA06M0038

InDA06M0056

InDA0O6MO0078

InDA0O7M0009

InDA0O7MO0025

InDAO7M0045

InDA0O7M0064

InDAO7M0090

InDAOSMO007

InDAOSMO0058

InDAOSMO0065

InDAOSMO0076

TTGCCAGTTGCGTTAACGTT

CTTCTAGGGCCCACTTGGTG

TGACAAATAGGTCAAAGTCTATCGG

AGCACTAAACAAGCAATAACCACC

CACATGGCGGTTGATTTTGGT

TCCTGGCTTAAGCGAACGAG

TGATGTCCTAGGCTCCTAGCT

ATGGGAGGCTACGGAGGAAT

CCACAGAAGCACTTTGACGC

GGGATCAACGGCTGTCAAGA

CGCTAGGGACAGCACTTTTG

ATCAAGCTCCGGATGCAACC

TGTGCTGCTGTGCATTTAGC

ACTCCCTTGATGACAGCACG

AGCGCGTAAGTTCAAGCTCT

CCCAATCAGCCCCCAAGAAT

ATGTGGCAACCATCTCGGAG

GTGTCTCGGTCTATGGCCAA

GAACGCCCAGCAACTACCTA

TGCCTAGTAGTGCTTGAAGGG

TCGAACCCCGACACTTGTTT

AAGGAAGGTCAAGCTACGGC

CCAAACCAATTCCCCAACCC

ACGCAAGCGAAAATGTTGGA

TTCTTGTCCCCAAGCAAGCA

AGCCAGTTTTAAAAAGCTCCCG

ACCCCAAACGTTGAGGACAA

AGGATAACGGTCATCCCCCT

TGGGTTGTTCGGTATTGGGA

AGGAGACGGATGAAGAGGCT

GGCTGCTTTGCTTTGGTCTC

CCCGGCCTGTGGACTTTTAT

GAGTGTGTGTGGTTGGAGGA

ATGTGGTGCCAGTTTTAGCT

CTAATCGAACCGGCCAGACA

CCACTGTGGTAGGGTGTTACA

ATTGGGCCCTGAAGCTCTTC

CCCACCAAAGTCCACGGATT

TTGCTGGTGATTGCTTGCTT

GGTAACTTGAAGGTGAGGTAAGC

AGCACAGAGGCCTGAATTCC

GGAGTATGTGCACGCAAACT

ACCAACCTTGAGCCTATGCC

CCATTCTGGGCCAAAAACGG

AGAGAGTAGAGCGGAAGGGA

GCTTACAGCCGTTTATCCGT

CGGTGAGCATCTGGAGGTTT

ACCGCCGTTAAGTCAAGGAT

TTCGGTCCACGTCTTTGCAT

TCTCGTATTCTGTGTTGTATCTCGT

TCCTGTGACATCTAAGTCGTTTGA

GTTCCTCTGGTGGGGTGATG

ACCAGGTATGCTCAGCTTTCA

CCGCTCTCATTCTCGATGCA

AGATCCCAGACCTCAGTCCC

GGTTTAAGGTGGTGTTGTCAACA

TGCTTGGTCCAATTCAAACCG

GGTTGGTCGAGTGGTCAACT

TGGATTGGTTTGTCAGCACTG

CCAAAAGGCTGCTGCAACAT

GTTCTGTTGGGCTGGTCTGA

TGGAGAGCCACAAAATTGGA

TAGGTGGAATAGGGGACGGG

AGCATCATCATCAGCATCACCA

TGCGCCACTCTGATAGCAAA

AGGGTGTGTCGTTGAGTCTA

TCAGATGACGGTGTTGAGCC

CATGGGTCGGACTAGCTTGG

ACCAGCATGTAAAAATGGAGTTCG

TTTGGGTTTGGGCCAACTTG
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InDAOSMO0088

InDA09MO0002

InDA0O9MO011

InDA09M0024

InDA09MO0041

InDA0O9MO0109

InDA10M0002

InDA10MO0018

InDA10MO0033

InDA10MO0081

InDA10MO0106

InDA11M0002

InDA11M0029

InDA11MO0051

InDA11M0100

InDA11MO0124

InDA12M0001

InDA12M0022

InDA12MO0081

InDA12MO0101

InDA12MO0123

InDA13M0042

InDA13MO0078

InDA13M0090

InDA13MO0119

InDA14M0002

InDA14M0020

InDA14M0097

InDA14MO111

InDA14MO0150

InDA15M0002

InDA15M0044

InDA15MO0101

InDA15MO0125

InDA15MO0165

InDA16M0002

InDA16M0016

InDA16M0039

InDA16M0148

InDA17M0002

InDA17M0017

InDA17M0043

InDA17MO0158

InDA18M0002

TGTGCCATGACAGCTCAACT
TGCCCTTAAAGCGTGTGTGA
GAGTTGCTCGGGGGAATCAA
CAACAACTCCGAGCAGACCT
TGCGTGGCATGTGTATCTCA
TCTAGGGGTTTTCTGGGGGT

TGGTCCAGTGAATAGGATTAACCA

TGTTGATGGCAATGTTGGAGA
ACGCGTACAGGTACAGTGAA
TTAGCGACGCTGATGTGTGT
ACATCATTGCAGGTCACGAGA
ACTGCTGCACTGGGTATTCA
AGCACTTCCCATAGCACCAC
GGGGGCTTCCATCTTGTGAA
ATCGTTCCTCCTCTCCTCCC
TAAGCAAGTGTCGGGGGTTC
CACCAGCAAGTTTTGGGAGC
TGCCAAAGCTCTTAACTGCA
CCTCTCACTGGCGGAGTTTT
TTGGCATAGTGGATCGACCC
TGGATGATGAACTAGGGTGCG
TGCACGGTTGTCATACCTCC
CGCGTATAGTGAGGCTTGCT
ACCTTGGCGGGAAAAGCTTA
AAGGGTTCTAAGGCTTCGGC
GGGACGATTCAAGAGACGTGT
AGCCATATCTCAGCACGCTC
CGGCTAGATCGTCAGGAACC
CGTTCAGGTGTGTCCGAAGA
GGCACCGATACCTTTCAACC
GCGAGTTGTGTCCCTCAGAA
AAGTGAGCACGGGCATTCTT
CACCATCCTTGTCCGGAACA
AAACAGAACGCGTTTTGGGG
ATCCACATGGCCCATTCGTT
GTTAGGGGCCACTCTCAACC
TGCAAGCCCAACACAGTACA
TCGCACTTTCACTCAAAAGGA
TGTTGGTGGGCTTTGGAGTT
TTCGTCGCGTATCTGAGCTC

GCAGCCTTTTGTCTCCCTCT

CATGCAGTTCATGTAGTTGCTAACT

GTCCTCTTGTCAGTTGGGCA

TGCTGTTGTGTGATTTCTTCGT

GGTATTGTTGCTGGTTGCTGG

TGGCCCTCTCAGCTCTATGT

CCTTTTCGATCCTGTCCGCT

CTCTCGAAGGTCTGATCGGC

TGCAGTTTTCGACGGTTCAG

ACAGAAAAACGCTAAAAGCCCT

TGCTTGTTCTCATGGCAGTG

AGGTCGCCTCATGTTTTCGT

CCTGGGCTCCTGCTATGAAG

GTGTGATTATTCGTCCGCGC

AGAGTTTACCCACCACACATGA

AGGTGCTATTGGTCCACACA

CATCGTTCCTCTCCCCATCG

CATGTGCAAGTAGGGCATGC

GCGGGGTGAGTGTCTTGTTA

TTCACGTGAAGTCGACTGCA

CTTGAGCTCTCCCCAAGTGG

TCTTACATCGCTGCCACGAC

CTACCAGTGAGAGGAGGCCT

TTCTCGTCACCGTCCTCTCT

GAATTGGCAACCCTACCCGA

CAGGTCGTCGAAACAGGTGA

GAAAGCGCCAAACTAAGGGC

GAGGATGAACCCTAGTGAAGCT

GACCTGGTCCTCTTCAAGCA

CCATGTTTGTAAGCGTGCCA

CCCCAAGGGCAGAGAAAGAG

CTTGCGCGCCGGTATTATTT

AGAAACTCACCCAAACAAGCT

CCAGCGTCCACCGTACAATA

TCGGACCATGCGAGTTCTTT

CCGGTTCCATCATCACTTCGA

TGTTGAGGGTTTCTGGCCTG

AGTGGCGAAGGATCCAAAGG

GCCAAGAGAGCATCCCTTGT

TCTCAATCTCTCAGTCTCTGTTTCA

GTGGCTCAAGGTACAGGACA

CTGGATAAGCTGGGTTGCCA

AACCCCACCCATTTTCCGAA

GTCAACTCACTCGTCCGCTT

GTGTGGCGCACTTGTCAAAT

TTAGAGAGGTGCGCAACTGG

ATGCCACGTGTGACTGACAT

AGACAGGGGTTGATGTGTCT
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99

100

InDA18MO0018

InDA18MO0045

InDA18MO0105

InDA18MO0138

InDA19M0002

InDA19MO0036

InDA19MO0104

InDA19MO161

InDA19M0190

InDA20M0002

InDA20MO0035

InDA20M0036

InDA20MO0058

InDA20MO0059

InDA20MO155

InDA20MO0156

20

20

20

20

20

20

20

GCGCGTGTAATCAACGTACC

GCGGTGGCTCTTCGATTAGA

CCCAAATCCCATCCCATCCC

CCAATCCTACCATGCCCTCC

AGGTAGCCGTACTGGAAGGT

TGGCGCACCCTACAAATTCA

GCCCATGGCCAGTATAGGAC

GAGGTGACTGGTCGAAGTGG

AGCTGGCATGCATCTGAACT

AACACGCCTCAGATGACACC

GGTTAGACCGGTTGGACCAG

CCACCTTCTTCACCACCTCC

TGTAGATGCATGAAACGACGA

AGGAGTTGCTTGCAGTGGTT

CCAGATGAGAGGTCCCAGGA

TGGAGAGCTGAAAATGCAAAGC

AAGAAGAAAGGGCGCGAGTT

GTGCACGAAACTAGTTCCGC

CCCTTTCTCATGCCCCTCTC

GGTGGATGTCTCGACCAAGA

CGAAATCAAATACAGTCCTACACAC

ATGTGCACCCAAGGTTCGAA

CCAATCATGGTCTTTGGCCC

TCAAGGGTCACTGGGTCAGA

CAACCAATAGGGCACGACCT

TACGGTTGGACTGGTTGGAC

GTCCAAAGACTTGAAGGACCT

AGGTGGTGAAAAGAGCGGTT

TGGACAATCCAGGCTTTACAA

TAAGCCCCTAAGGTCGAGCT

TGCAGAGTCTAAACCCGCAA

GGCCACAACTGAGATAGGCA




