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Digital Fingerprint and Genetic Relationship of
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Abstract: In order to improve varietyintellectual property protectionsystem and supplement the fingerprint
database of pepper, 25 pairs of primers with stable, clear bands and polymorphic properties were obtained-
succesfully by screening in 8 pepper varieties which showed obviously different phenotypic characteristics.
Digital fingerprints were established with the 25 pairs of primers by amplifying in clustered pepper’s 3 hy-
brids and its corresponding parents. The results showed that there were 123 loci, including 51 polymorphic
loci and 72 nonpolymorphic loci, with 41 5% polymorphism rate. The digital DNA fingerprinting of three
hybrids and its parents were established by using 25 pairs of InDel primers. The UPGMA cluster analysis
showed that genetic similarity of 4 parents was from 0. 36 to 0. 59. 16002—1, 16026 and 16027 were clus-
tered into one group, and 16030 belonged to the other group. The genetic similarity among hybrids was
from 0. 49 to 0. 6. Hybrid F16007 and F16008 were clustered into one group in 0. 49, and F16008 belonged
to the other group. The results showed the clustered result between hybrids and parents had a relatively
consistent trend.
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[1] 1
, Table 1 The information of tested pepper varieties
) .
’ ’ ’ Number Female Male parent  Hybrid F,
, . parent
= ’ = ’ 1 16001 —2 16027 F16008
° 2 16001 —2 16026 F16007
o > 3 16001—2 16030 F16011
’ DNA ’ 2 Indel
. InD?l (insertion deletion length polymor- Table 2 The pepper materials for
phism)™ screening InDel primers
' ’ Variety name Variety category Source
’ . FG—\ , [7] ,
[8] , 9] 3
SSR
,SSR , InDel )
12 ,
TnDel r1o3 ’
. 202
’ : Y20
DNA (121 R InDel
4 3 1.2.2
, i Weipeng Li [
. InDel , 12 251 InDel
60  InDel « 3, Sangon
1 o
1.1 1.2.3 PCR
PCR
3 , 1; Y . PCR DNAZ2ul.
8 1pls 2 X Go Taq R Colorless Master
, 23 Mix7. 5u1,  ddH,O 15ul, PCR
i 2016 3 . , 94°C 5min; 94°C 30s, 30s,72°C
—380°C i 455,35 ; 72°C S5min,
1.2 180V 130mA 2
1.2.1 DNA )
DNA ( ) 1.3
DNA . Excel
—80°C 0. lg, T »407
. “0/1” ;  DPS UPGMA

) DNA 4°C
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Table 3 The name and sequence of 60 pairs of InDel primers
Serial ) Chromosome Serial Primer Primer Chromosome Serial Chromosome
number Primer name number number name name number number number
1 CIDH28 Chr01 21 CIDHS800 Chro04 41 CIDH669 Chr08
2 CIDH466 Chr01 22 CIDH776 Chr05 42 CIDH59 Chr08
3 CIDH914 Chr01 23 CIDH360 Chr05 43 CIDH267 Chr08
4 CIDH404 Chr01 24 CIDH580 Chr05 44 CIDH124 Chr08
5 CIDH304 Chr01 25 CIDH69 Chr05 45 CIDH437 Chr08
6 CIDH192 Chr01 26 CIDH494 Chr05 46 CIDH279 Chr09
7 CIDH614 Chr01 27 CIDH76 Chr05 47 CIDH307 Chr09
8 CIDHS848 Chr02 28 CIDH5 Chr06 48 CIDH200 Chr09
9 CIDHS Chr02 29 CIDH602 Chr06 49 CIDH634 Chr09
10 CIDHS825 Chr02 30 CIDH131 Chr06 50 CIDH601 Chr09
11 CIDHS872 Chr02 31 CIDH261 Chr07 51 CIDH247 Chr09
12 CIDH377 Chr02 32 CIDH509 Chr07 52 CIDH325 Chrl10
13 CIDH293 Chr03 33 CIDH373 Chr07 53 CIDH764 Chrl10
14 CIDH360 Chr04 34 CIDH302 Chr07 54 CIDH351 Chrll
15 CIDH440 Chr05 35 CIDH426 Chr07 55 CIDHS807 Chrll
16 CIDH696 Chr06 36 CIDHS858 Chr07 56 CIDHA49 Chrll
17 CIDH328 Chr07 37 CIDH437 Chr07 57 CIDHS859 Chrll
18 CIDHS1 Chr08 38 CIDHG667 Chr08 58 CIDH203 Chrll
19 CIDH552 Chr09 39 CIDH270 Chr08 59 CIDH908 Chrl2
20 CIDH29 Chrl10 40 CIDH179 Chr08 60 CIDH202 Chrl2
9 . 100bp — 550bp .
. InDel (
2.1 InDel 4), 1 )
N 8 CIDH49
. 60 InDel CIDH552;
DNA PCR CIDH200 CIDH602,
o 25 12
4 25 InDel

Table 4 The name and sequence of 25 pairs InDel primers

Primer name

(5'~3"

Primer sequence

Chromosome containing

Length of amplified

mplified fragment fragment
CIDH28 ACGCTGACATACCAAAGGCA 1 170bp
TCGGCCAAAGTTCATATGGGA
CIDHS825 GACACAACGATATCTTTGGGTCA 2 168bp

GACAGGCCTCCTATGAAGCA
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35

Primer name

(5'~3"

Primer sequence

Chromosome containing

Length of amplified

amplified fragment fragment
CIDHS848 ATCATCTGCACAGCTCCCAC 2 136bp
ACACTTACCTTTTTCGGACCTCA
CIDHS8 AGGCACCAGTTAGCTCGAAA 2 228bp
AGCGCATCTCAATCTATGTCGA
CIDH293 GGCGCACTTCACTTTTGAGG 3 370bp
AGCTTGTTATGCATTACATCGAGAA
CIDH440 AGGCACCCTTTTCTGTCCTT 3 183bp
TGAGTTGGCCAGGATGTTGT
CIDHS800 GGTTGTTGCCTGCATAGGGA 4 113bp
TCTGCGGAAGAAAAGAGTGACA
CIDH776 CGGGAGAGAGAAAATCAATCAGG 4 156bp
TCAAGTTTCGCTTCATTGGCT
CIDH360 CACTCTCTCCGCTTCGTCTT 5 213bp
CATTTGTTGGTTCTCAGCGGT
CIDH580 TCATCACTCGAACCCATGATCT 5 241bp
GGTCATTGTTGATTGTGAGTGGT
CIDHS ACCCTCAACATTTGCTCAGGA 6 135bp
CAAGGGTAGTATGGGGCGTG
CIDH602 GGAACCCGACCACCAGAAAA 6 209bp
TCGCGGGGACTATTTACCCT
CIDH131 GTCTGTGGAATACCTCACTGCT 6 238bp
AATTGTGGGGTCCAACCGAT
CIDH373 ACAAGCCAGCAAATTGAAATGTC 7 128bp
ATCAGGATCGACCCAAACCG
CIDH302 CCCTCGTCTGACAAGAGCTC 7 250bp
ATGGGGACTCACCTTCCAGT
CIDH426 GAGTTGTCGTTGGCAATGGC 7 165bp
ACGGCTTTCACGATAACTCCT
CIDH267 GCCCTGCTCATCCTTGAAGT 8 216bp
CTGCAGCCACAGGAGATTCA
CIDH307 TTCGTCAGGCATCCAACTCT 9 255bp
CCCAATGTGAGATAACCAGGGT
CIDH200 TGCAAGGCAGAAGATGGACA 9 210bp
TGCATTGCAAGCCATCAGAG
CIDH634 TGGCGCAAATGAGATTTCGAC 9 235bp
CGTGTTGACATGGAGGTTTATGT
CIDH325 AAGGAGTATTCGCGCCAACA 10 500bp
TGATGTGGCAGCGAGTGATT
CIDH351 ACGTGCAGTAATCAGCGTGA 11 175bp
GTGAAACGACGGATCTGGAGA
CIDHS859 TGAGGTTCGCACTAGTCGTG 11 115bp
TGCTTCAAAGTCTAGCCCGA
CIDH908 GCGGAGTCTTTTAATGAAGGGC 12 208bp
TGCCTTGATGCATAAAGCTGTC
CIDH202 TGGGCTTTTGAGCGAGAGAA 12 180bp

TGCAATGGGTTCCTAAGGCT




M :marker;1.: s 2 33, 34, 5. ; 6 9 7. ;0 20238 Y20
M :marker;1:Jingxuan clustered pepper;2;: Capsicum annuum; 3Changyang clustered pepper;4:Peru queen clustered pepper;
5:Jixuehong clustered pepper;6: Tiepi clustered pepper No. 9 ;7:Beijinghong clustered pepper 202; 8. Clustered pepperY20

1 InDel

Fig.1 Polymorphism screening result of some InDel primers

2.2 InDel . 123 .
25 InDel 51, 41. 5%, CI-
3 DNA DH825 F16008 «C 2,
«C 2, 25 InDel

a. CIDH440;b. CIDH634;c. CIDH202;d. CIDH825

a—c. M:Marker;1: 16001 —2;2. 16026;3:F16007
d. M: Marker;1: 16001 —2;2. 16027;3:F16008

a—c. 1: female parent 16001 —2; 2:male parent 16026; F;: hybrid F16007
d. 1: female parent 16001 —2; 2. : male parent 16027; F;. . hybrid F;6008
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Fig. 2 Amplification result from parents and hybrids F, with a part of InDel primers
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Table 5 Digital fingerprints of hybrids and parents in clustered pepper
DNA

Number DNA digital fingerprint
16001 —2 1—0—0—0—0—1—1—0—0—0—1—0—1—0—1—0—0—0—0—1—0—0—0—0—1

16026 0—1—0—0—0—0—1—0—0—0—1—0—0—0—0—1—1—0—0—0—0—0—0—0—1

16027 0—1—1—0—1—1—1—0—0—0—1—0—1—0—1—1—1—0—0—0—0—0—0—0—0

16030 0—0—0—1—1—1—1-0—0—0—1—1—1—1—0—0—0—1—0—1—1—0—0—0—1
F16007 1—0—0—0—0—1—0—0—0—1—0—0—0—0—0—0—0—0—0—1—0—0—0—0—0
F16008 1—0/1—1—0—1—1—0—0—0—0—1—0—1—0—1—0—0—0—0—1—0—0—0—0—1
F16011 1—0—0—1—1-1-0—0—0—0—1—1—1—1—0—0—1—1—1—1—0—1—0—0—1
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Fig. 3 UPGMA cluster analysis for 4 clustered pepper

Fig.4 UPGMA cluster analysis for 3 clustered
parents based on digital fingerprint data & et eI Hetere

pepper hybrids based on digital fingerprint data
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