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Abstract: [ Objective | InDel (insertion/deletion ) exists widely in genome with a large number.InDel is a
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new type of co-dominant molecular markers developed in recent years.Based on PCR technology , it is easy to be
detected cost-effectively, and shows high accuracy and good stability. Therefore , InDel markers have been wide-
ly used in animal and plant studies, including genotyping, genetic diversity analysis, gene mapping, and func-
tional marker development.However, knowledge is limited in the current InDel molecular marker studies on the
genetic variation of kidney bean germplasm resources. [ Method | Using the published InDel sequences in kid-
ney bean, a set of InDel primers were synthesized and amplified by ordinary PCR.25 kidney bean accessions
were analyzed by the InDel primers and their genetic diversity were evaluatedbase on several genetic diversity
parameters.Then, UPGMA clustering analysis was carried out to investigate the genetic variation characteristics
of kidney bean seeds, combining with kidney bean grain agronomic traits. | Result ] The seed phenotypes of 25
kidney bean accessions showed obviousdifference , including single grain length, single grain width, single grain
thickness, and 100 grain weight.The seed coatcolors can be generally divided into two types: singular color and
mosaic color.Singular color types mainly included yellow (7 accessions) , black (5 accessions) , white (4acces-
sions) and red (1 accession) ; and the types of seed mosaic colorsinclude red with yellow spots (4 accessions) ,
yellow with red spots (2 accessions) , red with white spots (1 accession) and yellow with white spots (1 acces-
sion).Twelve pair primers detected 26polymorphic InDel loci in 25 kidney bean accessions, with an average of
2.17 loci/InDel.The average number of effective alleles of the primers was 1.78, the average polymorphic infor-
mation content PIC was 0.33,the expected average heterozygosity (He )was 0.42,the average observed heterozy-
gosity (Ho)was 0.52, and the population genetic diversity index / was 0.63.UPGMA cluster analysis showed that
at the genetic similarity coefficient value of 0.54, 25 kidney bean accessions can be divided into five groups,
and a certain correlation was observed between the clusters and the seed coat colors.[ Conclusion | Twelve In-
Del markers were applied successfully to detect the moderate level of genetic diversity within 25 kidney bean
accessions, and revealed the genetic differentiation of their seed coat colors.The results will be helpful for the
evaluation, identification, protection and utilization of kidney bean germplasm resources in future investigations.

Keywords: kidney bean; InDel marker;seed ; genetic variation
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Tab.1 Information of 25 common bean accessions used in this study
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Tab.2 Twelve polymorphic InDel molecular markers in common bean

:TCTCTTCAACGTCATAAGCTCTGCAAAA
NDSU_IND_07_02.6485 :TCATACCAGCAATATGGTAGACAACGACT 62 19 7
:TGTAGCTGGGAAGAAAAGGGTAAGAAGA

NDSU_IND_10_42.1355 :TGTCCTATAATTTATGGACTCGGACGTGTCA 63 26 10

Bl 4k SIFAI(5'-3) %ﬂﬁgm]mmﬁﬁm) et bk
Primer Primer sequence mnealing el length  Chromosome
temperature

NDSU_IND_09_00.4358 F:ATATTTGGTAAACCGGCGGGAACAGT 60 23 9
R:GGAGAAGTTAAAGGGATGGGGTTGCT

NDSU_IND_08_06.6880 F:GGTTTGTATCCATCAAGATCCTCGGAAG 60 26 8
R:GGGGAAAATCCTAAAAGACTCAACTCTTACCC

NDSU_IND _01_05.0609 F:CACTTGTCACATACATGAGGAAGCATGA 61 27 1
R:TCCCAATATTGAAACCGACACAAAGG

NDSU_IND_07_01.0755 F:TTCAAAGGGCCTGAAGTTTGCAATTA 59 17 7
R:GGCTTTTGATCGGTGTGGTTCCTAAG

NDSU_IND_07_48.4756 F:GTGAAGGGTGAAGATGCTGTGCTTC 60 9 7
R:AGAACACGGCGGCGGAAATTAT

NDSU_IND_09_25.7818 F:TGAAGACCAAACACTTCAAGAACAATTAGAGG 58 27 9
R
F
R
F
R

:CCTGATTGGTCCAAGTGCTCCATTTCT
NDSU_IND_06_12.3324

2

:CATGTAAGGCATGGGAGTGAAAGAGC 63 20 6
:TGGATAGGCCCCTTCTTTTCATATCCT

NDSU_IND_05_01.7405 :TGAGGAGTTGGATTTCGAGGCAGA 62 15 5
: CACTACCAAGGCTGCATCTGAGGTTC

NDSU_IND_08_36.2119 :TGCTGCGTTTCCATTGAAGATAAAGTAATG 60 12 8
:AGAACACAAATGCTTGAGGTGACCAAG

NDSU_IND_09_07.6278 :TGGACAATCCAAAATCACAAACCTGA 59 12 9

= = = = = =3 =

:TTGGACTGTGAAGGTAAGAATGCTACTGATTT
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Tab.3 Statistic analysis of seeds variation of 25 common bean accessions used in this study

(=2 FE i PRI /em PR TEJE fem PR JEL R /em R g
Code Sample Seed length Seed width Seed thickness 100—grain weight
1 JO156 0.34 0.13 0.13 39.90
2 SJO160 0.28 0.13 0.10 29.64
3 SJ0162 0.29 0.13 0.10 29.38
4 SJ0179 0.30 0.15 0.12 53.00
5 SJO180 0.28 0.16 0.10 31.40
6 SJ0181 0.28 0.15 0.10 39.70
7 SJO182 0.19 0.13 0.11 20.76
8 SJO185 0.22 0.14 0.12 48.98
9 SJ0187 0.21 0.13 0.10 19.06
10 SJ0192 0.29 0.18 0.13 43.14
11 SJ0193 0.28 0.20 0.19 46.82
12 SJ0201 0.20 0.13 0.12 38.20
13 SJ0202 0.26 0.14 0.12 38.92
14 SJ0203 0.29 0.15 0.11 29.52
15 SJ0209 0.30 0.13 0.12 34.98
16 SJ0222 0.27 0.15 0.10 32.56
17 SJ0215 0.22 0.14 0.13 28.00
18 SJ0225 0.25 0.12 0.11 22.12
19 SJ0226 0.28 0.15 0.12 43.74
20 SJ0227 0.31 0.18 0.13 44.70
21 SJ0229 0.29 0.13 0.10 29.38
22 SJ0232 0.30 0.15 11.16 38.22
23 SJ0234 0.25 0.13 0.11 24.64
24 SJ0243 0.31 0.15 0.11 40.48
25 SJ0245 0.25 0.12 0.11 22.12
1 2 3 4 5

FEfh 1~25 4 5 722 3. —JChE M 7 E AR 2.5 em.
Samples 1-25 are the same codes in table 3.The diameter of the coin RMB “one YUAN” is 2.5 centimeter.
Il 25 3R kR

Fig.2 Seeds of 25 common bean accessions in this study.Cluster of 25 common bean accessions based on UPGMA.
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M, 100 bp DNA ladder, £ i 1~12 4 45 5 43 51 4 SJ0187 . 8J0192 ., SJ0193 ., 8J0201 , $J0202 , $J0203 , SJ0209 . SJ0215 .
$J0222,8J0225,5J0226 1 8J0227
M, 100 bp DNA ladder, Samples 1-12arecoded as SJ0187, SJ0192, SJ0193, SJ0201, SJ0202, SJ0203, SJ0209, SJ0215,
$J0222,8J0225,5J0226,5J0227
€12 InDel 3% NDSU_IND_09_00.4358 fY £ A, 7k
Fig.2  Polymorphism of the amplification products using InDel primer NDSU_IND_09_00.4358
F4 127 InDeliRiZE 25 MEEMRFHNSERER

Tab.4 Genetic variation of twelve polymorphic InDel markers in 25 common bean accessions

WEZRGRE WIBRGIE WM AR SIS0 sl

InDel ¥1ic

Ho He H4L Na (K% Ne BEatpic BEL

NDSU_IND_09_00.4358 0.87 0.67 3.00 2.83 0.57 1.07
NDSU_IND_08_06.6880 0.67 0.46 2.00 1.80 0.35 0.64
NDSU_IND_01_05.0609 0.83 0.62 3.00 2.32 0.50 0.96
NDSU_IND_07_01.0755 0.52 0.47 2.00 1.85 0.35 0.65
NDSU_IND_07_48.4756 0.23 0.21 2.00 1.25 0.18 0.35
NDSU_IND_09_25.7818 0.29 0.50 2.00 1.96 0.37 0.68
NDSU_IND_07_02.6485 0.28 0.25 2.00 1.32 0.21 0.41
NDSU_IND_10_42.1355 0.48 0.37 2.00 1.57 0.30 0.55
NDSU_IND_06_12.3324 0.80 0.49 2.00 1.92 0.36 0.67
NDSU_IND_05_01.7405 0.40 0.33 2.00 1.47 0.27 0.50
NDSU_IND_08_36.2119 0.40 0.33 2.00 1.47 0.27 0.50
NDSU_IND_09_07.6278 0.48 0.37 2.00 1.57 0.30 0.55

-1 Average 0.52 0.42 2.17 1.78 0.33 0.63

23 REMRBBEHBRESH
R TSR SRR Z B B 56 R, X 25 10 32 SRR R TR PEAT UPGMA 28007 (K 3) . R2k4h
IR B AL A ME R BUEE 0.5~0.95 , FALL R B 0.54 B, B S S BT 20 525
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Fig.3  Cluster of 25 common bean accessions based on UPGMA
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