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60 173 HRBUE T AN SSRIE % 2 AVt
Be st Pl i et

F ORI EFE R SRS ki, B,y A, K
(YLVGE ANV BL2E B i SEAE RIS T, 3 2 330200)

TEE : A AT I 0 5 HOCE A T A A 69 3245 % AR SE A 2 2L DNA 45 S0 3, K87 504 R £ 8 & vk fo SSR 4 F
ARIBR ARSI T 60 4 MY AT A BEATAL S A . 25 R A A, 49 3F SSR 3| Hy A 2] 202 AN FAL A H T3 41224, A
HFELA A 2124, T HFRAZEIEH A 0850, T3 5 5428454 0414, 5000 60 AL X A R4 A F 5 042 4
T HIE AL 0475 K TULM 28 &5 0.126, 9 4% B X FR M A F R . BESMN FIRZE MM Fo 2 LAFSHT
LR — 5, B IL B E A E AL B R A R A R A £ AR R LR AN b, W SN, AT AR
%45 B I B M A 2 T PM1.CAMS-855.C0O911525S .PM22 . HpmsE015 = Hpms1214 2 45 5| 4y, FF4] A X 6 xF 4508 5| 4
T 60 M E A F RIS, AT HBBCT RO LR RET AN LI, A5 THIFA T E AR RER S
EN
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Genetic Diversity and Fingerprint Analysis in 60 Founder Parents
of Pepper Based on SSR Markers

LEI Gang, CHEN Xuejun,ZHOU Kunhua, HUANG Yueqin, YUAN Xinjie, LI Gege, FANG Yu, FANG Rong
(Institute of Vegetables and Flowers , Jiangxi Academy of Agricultural Sciences, Nanchang 330200)

Abstract: In order to reveal the genetic diversity of the backbone parents in pepper breeding in Jiangxi
province, as well as decipher their DNA fingerprints, capillary electrophoresis and SSR molecular marker
techniques were applied to analyze 60 pepper germplasms from Jiangxi province. The results showed that a total
of 202 alleles were detected via 49 pairs of SSR primers, with an average of 4.122 alleles from each pair of
primers and an average of 2.172 effective alleles. The mean value of Shannon’ s information index was 0.850,
and the polymorphism information content (PIC) was 0.414, indicating that the tested materials had abundant
genetic diversity. The expected heterozygosity (0.475) was averagely greater than the observed heterozygosity
(0.126) , indicating that the homozygosity of the tested materials was high through continuous selfing for
multi-generations. The clustering analysis, population structure analysis and principal coordinate analysis
(PCoA) were used to classify the tested materials, and the 60 germplasms were separated into three sets, two
populations and three groups, respectively. The consistency of results from different clustering methods
supported that the founder parents of pepper breeding in Jiangxi province were mainly from the southern China

region and germplasms of small-fruit-type, with narrow genetic origination and relatively simple kinship. In
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addition, PM1, CAMS-855, CO911525S, PM22, HpmsEO15 and Hpms1214 were identified as the core
primers based on multi-loci matching analysis. Meanwhile, DNA fingerprints of the 60 pepper germplasms were

deciphered by using the six core primers. This study provides a reliable basis for the characterization and

protection of pepper resources, and for the selection of optimal parents in molecular assisted breeding.

Key words: pepper; SSR marker; genetic diversity ; fingerprint; cluster analysis; genetic structure analysis

B (Capsicum spp.) JEHEHHAUE —F 8 24
AL BAAEY) A UE T R SE U, TR R R R A
REYER AT, 2017 4F- 3 [ BOBURE M id ALk 213.3
1 hm?, 5 3R [ S SRR A SR A 10% 1 FEE T
Yis R H g 380, K87 b FIom AT 5, bk 17
U R SRR RE S i gE T, A 2017-2019 4F5E i
A ARATTRAE T BEARAEY AL BB IC AR Fh (5
#hFE L) Btk 2801 AN H H HT IR E B E A
TERACEEE AT, AP R i e b B4 ™
WAL T S SR OB oE B R A () R, FR [ i
W A (Rt e s 5o Ze QU 1A 2
TG AN BE T Z AR I B R SR X R B e
MR A Y8 2 BRSO 1L B R LAl T R BN
Fh BT eI st A ZREPERE ST BRI SE A 20 B, % T
s A% T il 4 Je R A A5OR) LA SR R S it
A, R 53 F 4 SCE TS AR AT by i i S e AR A 42
HEARAES

SIREFRICH L, - Fhric SOms e  MEW
P44 77, Hidr SSR(Simple sequence repeat) bric A
PR E CEEWET 28 MFEE LSRN,
TEPRAUSE Bl 408 L R 1EAT istR Z AR S A SR
SRS AR R 2 R S, AR AR IR
FH SSRARICXT 169 4 BRAURN 5T 9T 5 18t 15 2 1 10F
15501, 45 3k AL RO Bt it A% 15 B # F
LD RS ITE M OR 7 2 R
SSRZFFARic B A , 2 IRFESET 73 B T 200 153 B
U T 5 B 15 A% Z2 R R EAR 254 , 25 S R BAZ O
P ST it A% ZFEE T BEORZE AL 4B /s R 3 A

®1 60 B HREBAMRIER

AR L2 2, 88 3 BT 3 A% 15 BRI A2 0%,
BA 24824 DL R B AE s . AR
A 124> SSRAFICHEE 1 101N 28 R AHR S
Bl ULAh, Eh 8 g 45 T BE 1Y 6 X SSR 514
SR T H HEHLIX 26 13 A IR S AR R 51 AR
IR T AL 4% 5 [ o FhRicfe S0 . miFA
(BIEFE R it — 20 1 R BTG IR R BT R IR AR F
FPoRAERCER (T B AR , JF AT T BT ()
YRR, ABFIEUR A SSR A FARCH A, My
60 13 VL VG4 BRAUE A TSR AR B TR SUEE , 5F
AT R AL S5 1 o347 . B TE ST T 7Kt
B Bt J5T 0 5L ) P 35 4 22 53, Ry BRORUR S5 ¢ 5 )
UE ORI A S o 1A B B R R R A I e R R R
W
1 #RERE
11 Rk

PR 60 D3 VLT BRBUE FOEABEL,
TLVG A8 A B2 Bt i 2 48 )it 5% T FR VL P R K
Pl AT FRZA vl H AL, A0 5 — AR B (C. annuum ) Fl
W EBRAL(C. chinense) P HE 55 AP, Horp —4F A=
U591y, 43 3 AR R, BRI AL (C. annuum var.
longum) T EM(C. annuum var. grossum ) Flf% A=
(C. annuum var. fusciculatum) . 60 153 81K} b, F [
(3 7 BRI 5203 ok A4 12048 T AR X
I SNRE L4 3, 23 5k A 26 [ AR AT AR 4
By AN AR, TEAE B LR 1.

Table 1 Information of the 60 tested pepper germlasms in this study

G5 438 el RSAHIE vl £ 43 PSS RSHHIE A

No.  Classification  Origin Fruit characters Variety No. Classification ~ Origin Fruit characters Variety
LGO1 KA hEIEE R b SRR &R259 ||LGoe AT hEREE LS T KRS
LG02 KA ERY P L BT A&2498 || LGoT7 KM PR Y A R R AR
LG03 Kb EI RIE B A BT SRS || LGOS K R R BT R RS
LG04 Kt WEVIE RSO BN IR || LGo9 Kt REVLE P s BN RER 9359
LGOS AT EE RS WiE209 || LG10 KA hEME AR g BT R 6082
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No.  Classification  Origin Fruit characters Variety No. Classification  Origin Fruit characters Variety

LGl1 KA HERE SRR RER || LG36 KA EEE ARG EBeSR
LGI12 KIFEML SRR AT T LA ST RERES || LG37 U hEER SSRGS BB
LG13 Kl R A0SR REIEEURR || LG38 KA JXSC LE LT FEHB SR
LG14 JITEHR ] I BT K018 || LG39 At JXSC 29/ 20K SN R
LG15 KA TR AR BEERBALR RET018S || LG40 KA JXSC ST RS
LG16 ST EVLE TR RESSe || LG4l XTTER JXSC JUE ST TS
LG17 KM hENHRSEER K ST RESSS || LG42 IS hERAR ARSI EEEESER
LG18 KA HRERY OB BRERRT ORN235S || LG43 KAt JXsC FMBLEERTY  BEES S0
LG19 KA hENE AT R2359 || LG4 it JXSC R R & NN 5 B
LG20 KA I MR AR || LG45 KA BENTEE RGBS
LG21 IS HREVTPY B PSR RS || LG46 K JXSC Al LR LT 26756
LG22 KA JXSC FAMEELT FESSS || LG47 el PR MRS R
LG23 KA JXsc KL ST B165? || LG4s LI JXsc JIJEJo 2 BT 20E2072
LG24 i JXSC FAPELT 650 || LG49 S PEVIE AP OREAT 2IN0278
LG25 K JXSC LI BT 1752 || LGS0 K JXSC RPN 21E25R
LG26 KA JXsc AT BEiI7S8 || LG5I Kt LTS Pl B LT AT

LG27 N IXSC ARG T W858 || LG52 AT rhiEHEE JEICE LT BEEe
LG28 KA IXSC PG #1959 | LGS3 AT SN ESalan ST Jo e BT 20E0119
LG29 [ JXSC A PERAT BHI950 || LG4 T ERHE RIS BRI
LG30 KA JXSC L AT E2052 || LGST N HETTS ARSI USSR
LG31 A JXsc DL S B2058 || LG5S KAt ES FABFE AT BISS
LG32 N JXsc FMAMBE L APER || LG6o KA JXsC TP 21E244
LG33 ST Yl S M R B8 || LGel L LMD BT 21IN0339
LG34 L JXSC FfMMBFET  BHH2752 || LG62 17 JXSC JEICE S 21E0582
LG35 N JXsC MRS E O E2TES || LGE3 ST JXsC L BT 2IN0I2S

OE N FIEA R A AE L A SRR A R, TXSCFRIRBEE VPG POV L B di SEAE T ORI BT IR L 22k A 3 E M 7 b X, AR A
o SRFAEALFRAIY KT/ A/ AR/ ) BRRFEEE /B T/ 0 ) R (T30 RS A > P (BRI B/ ) o bRl BRI
TS 4 48 R M LA S B AR () /82 (8) s R “ U BT Bl ARV EYPEIC A8 b 25 e RO Rl s 285 TR 0T 3R
IETEREAT DUS RGN B 50 — 48 HRIEE i s 24 5K U7 s O Ry b

*: Materials created by hybridization and self-crossing of materials from different origin. JXSC indicated that the materials with unknown origin
were collected from southern China by Institute of Vegetables and Flowers, Jiangxi Academy of Agricultural Sciences. Fruit characteristics include
fruit shape (bell pepper/ cayenne pepper/ sheep-horn pepper/ line pepper) , spicy intensity (strongly spicy/ spicy/ medium spicy/ slightly spicy/ no
spicy taste) , fruit color (green mature stage) , fruit bearing habits (fasciculation/ single) , fruit growth orientation (up/ down). Variety: The name
of the variety bred by the material used as female parent (2 )/ male parent (&) ; The variety name “Chinese character + number” is a variety
recognized by non-crop registration or provincial horticultural society; The variety name "letter + number" indicates that the variety is under the

DUS test or the second year field observation; The variety name "Chinese character" indicates excellent local varieties

1.2 KEHZE

1.2.1  FFREFRAE S5 BRI B BRBURD 4% T 50 4L
BHE, RS S /GG E T A TSR
AT KRl - 1K 28 °C /14 h DGR
12000 1x, %] 23 °C /10 h, i@ JE % & N 70%. 1%
MK R 4 Fr B og 2 R IFF, — Bk T BORE A 7

DNA 2 HL, 4 #R R AR 25 H 1) 28 5L S0 Rt ) 2 S st
FRrE, iR R R RR R RS AR S M KR
], HH PR ) I A 7 K

1.22 DNARE B4 0.5 g, FEH 4
DNA #£BUR o R A9 CTAB 1, $EEUSE U ,
DNA J5ft gt AR B2 43 534585 19% Byt i B 05 e v K
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NanoDrop 8000 # 1 #& 43 Jt: )6 £ 11 (Thermo Fisher
Scientific, 38 ) Kl , F-44 i 5545 1Y) DNA i B 2
50 ng/uL %5

1.2.3 SSRAFHRIE ST AWIZE ", Lh6 iy
ANFEZET H AT A B0 ) 22 SR R
®2 AHRFTAR49TSSRIIMIER

DNA F i AR, A e 15 2 BERR U 1G Hh 45l
(149 %t SSR 514 (& 2) I TAMIHSE, 51 i 2B TR
Y TR R ) A R /A B, B 5V TES BT,
TEIE M 51 ) 57 s i% 422 38 A 51 9 M13 (5'-CAC
GACGTTGTAAAACGAC-3")JF41,

Table 2 Information of 49 pairs of SSR primers in this study

B AR

Locus name

EmESI#(5-3")

Forward primer sequence(5'-3")

ms1H(s-3")

Reverse primer sequence(5'-3")

AF208834
AF039662
CAMS-020
CAMS-024
CAMS-075
CAMS-090
CAMS-095
CAMS-313
CAMS-324
CAMS-327
CAMS-336
CAMS-361
CAMS-378
CAMS-454
CAMS-844
CAMS-855
CO9115258
ge35-141 pmHO0135C
2e69-375 pmHO0312C
ge74-417 pmc0303C
2e203-58 pmc0491C
2e204-63 pmr0568C
2e228-361 pms0785C
2e273-249 pmc0783C
2e277-96 pmc0567C
Hpms1-43
Hpms1-106
Hpms1-139
Hpms1-155
Hpms1-214
Hpms1-216
Hpms2-24

HpmsAT2-20

TGCACCAAGGTCCAGTAAGGTTG
CCCCCTCGTCTCTCTTTATTT
CAGCAGTAACAGAGGCAGGTC
TGTTGAGGCTTGGGAAAAAC
ACTAATTACACATTCTGCATTTTCTC
TCGCTCAAAGCACATCAAAG
CGCTAGCATGACACTCAAGG
CAGCCTGCTTGGCTAGAACT
AACTTGATCCAACGGCTGAG
GCATCTAAGTCTACGCCCTTG
GGTGGAAACTTGCTTGGAGA
TTGGTGTGGTTAGGGGAGAG
GAAATCGACGCGTTTCTAGC
GAGCCTCTTAATGTATCTGAAAACA
GCAAAGAAAAAGAAAAGCCTGA
AAGTGTCAAGGAAGGGGACA
AGTCATCAACTTCGCGTTATTGTC
ATTGAGCCGACAAATTTTCTTCCG
ACCCAAAAATTGTCATCTGTCCTC
ATTACAGAGGGCACGAAAAAGAGG
ACTGCATGGAATTGTTGTACTTGG
AGACAGGTTATTAAAGAGAGGTCTGGA
ATGGCCTTCAGATTCTATCCCTGA
ATGAAGCCTAAATCTTGGGCAGAA
AGCAATGACATAGAAGTGCCAGAA
AACCAGCAATCCCATGAAAACC
TCCAAACTACAAGCCTGCCTAACC
CCAACAGTAGGACCCGAAAATCC
ACGAGGCCCAAGCTGTTATGTC
TGCGAGTACCGAGTTCTTTCTAG
TGCTTGTTGTTTTTACCCTCAGC
TCGTATTGGCTTGTGATTTACCG
TGCACTGTCTTGTGTTAAAATGACG

CCAACCACCATGGTTCATACAAG
TTGCAAATCTTTTGTCAATTTTT
CACAAGTGAGTTTATTCATATCACCA
CAAGATAATGGGTAGAAAGGCAAC
AGGCTCGAGTACCACGAAGA
CTTGATTGTTCTTCCACTGCTG
AAACGGCAAGGCTACACATC
TCGTCATGCATGGCTAATCT
TCGAAGGAGAGAAACGGTTG
AAAGCCTTTGGCAATGAACA
CCCAGAACCATCCACCTACT
GGCGTTCGAACTTGTGAAAT
TGTGGGGAGAGAGAGGAAGA
AATTTTGGTGAATCGCACCT
CTGCAACTGCTGCTTCATTC
CCTAACCACCCCCAAAAGTT
GTTTCTGCTGTTTGGCCATATCC
GTTTCACACACACACATACAACCCCAA
GTTTCAATACCTGGAAAGGATCGTCAGC
GTTTCTTTTTGCTGCCTGTGAGTGATGTT
GTTTCCCCTTTGATTCTGAAAGACATTG
GTTTAACTTTCAGCCAACCTAAACCCAA
GTTTAAAGTCAGTGTGCTTTCTGCGATG
GTTTCGATCTCTCTCTCTTGATGCC
GTTTGTAAGGGGTAGGGGACTTGGA
GGGCTTTGGGGAGAATAGTGTG
TTTTGCATTATTGAGTCCCACAGC
ATGAAGGCTACTGCTGCGATCC
TTGTCCCGACTCTCCATTGACC
GGCAGTCCTGGGACAACTCG
AGTGAAAGGTGGGCAACAGC
TTGAATCGAATACCCGCAGGAG
AAAATTGCACAAATATGGCTGCTG
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Fz2(4%)
(AT WEmE#H(5-3") J5#(57-3")

Locus name

Forward primer sequence(5’-3")

Reverse primer sequence(5'-3")

HpmsCaSIG19

CATGAATTTCGTCTTGAAGGTCCC

HpmsEO014 CTTTGGAACATTTCTTTGGGGG
HpmsEO15 TTGTGAGGGTTTGACACTGGGA
HpmsE082 TTTTTCCCACTTTGCCCTTTCC
HpmsE120 GGGGGAGGAAGAGAAGAAGTCG
HpmsE132 ACATCCACAGCAAAAGGAAAAA
PM1 GAACCGCACCCTCCCAAT
PM12 GCAGAAGCCATAATTGGCTG
PM18 CGACAGTCTTTCAAGAACTAGA
PM22 TCGCTTCCAGATCATCTCCT
PM38 CGCATACGCATATACAGAGAG
PM47 CTTTGCTGTTGTCGATCTCTAAG
TC3309S ACCTCAACAGCATCCAATGTTACAA
TC3943S AGTTTCAGTGGTGGTGTTGGAGTT
TC5131S ATGGAGCCATCTGACAGCAAATTC
TC7268S AGTACCTTCTGAACCAAACCAGCA

AAGGGTGTATCGTACGCAGCCTTA
GCGGACGTAGCAGTAGGTTTGG
CCGAGCTCGATGAGGATGAACT
CAACCCAAGAAAACCCATTGGA
CCGGACTTTACGAGCACAACCT
GTGGAAAGTTTGGTGGATCAGA

CCGACTGAGTATCGGAGATC
GGAGTTAACTCAAAGGTTGC
AGTGGAGCAAACACAGCAGA
GAATAGGGCCAGGCCACG
AAAAGAGTTCGCCGGCGAGA
GGGAATTGTGGAGGGAATATAGT
GTTTGCATATCAGCAGAAGCCATAATTG
GTTTCAACTCGTCCATGTCTGATCC
GTTTCCGAGCTCGATGAGGATGAACTA
GTTTAGGCTCTTCTTCCCAAGAAAATGG

124 PCR# # ¥ 1A R 20 pL: 1.0 uL DNA
(50 ng/uL) \17.0 uL 1. 1x4:58 MixCERIADIREH AR
Z5w), J650) 1.0 pL 25 147 (10 pmol/L) (0.1 pl 1E[]
51491 (10 pmol/L) | 0.9 uL 47 ¢ Y 4L Bl bR ic (FAM,
HEX . TAMRA .ROX)M135[4)(10 umol/L). PCR
SV TE Veriti 384 PCR X (Applied Biosystem, 3 [ )
VAT, RO AR E R 95 CCHAETE 5 min; 95 °C
%30 5,52~62 CHEEEIR A 305,72 CLEMI30 5,381 T
10E31;95 CA8ME30'8,52 CiRk 305,72 “CHEH130 s,
B1T 25 MIEH ;72 CHEf#120 min, )5 4 CLR-AF
1.2.5 E@EEEKEN LB FKES PCR™
Yt e 2045, L1 pL A _EAER s SR D A B T H
BEi% Hi-Di™ Formamide( Applied Biosystem, 3£ [F ) 5
S FiEbRGeneScan™ 500 LIZ(Applied Biosystem, 3¢
4% 100: 1 BT IR TS B9 pL A _EAER , 52
D) B0 E BT PCRAL FIsd 8 PEFE (95 C,
3 min) , Bk 5E B 37 BV A s T 18] ABI 3730x1
FE DRI 4 (Applied Biosystem, 3€ [#) #E 474 p 5
BRI, I F) B GeneScan 500 LIZ X i i B8 E 47
Gt MAIE
1.3 HES R

7E GenAlIEx v6.501 2 {4, 1155 SSR A s FAE
T 1) 25 Wast A% ZAEPEFE bR , A5 WL 456 FE IR (Na,
number of alleles) . A % %5 v & [F (Ne, effective

number of alleles) . 7 4% {2 B 35 %t (I, Shannon'’s
information index) . Z 23145 B F6%L (PIC, polymorphism
information content) . W& M 4% 5 B (Ho, observed
heterozygosity) . #] B 2% & & (He, expected
heterozygosity) & % 5l #f 2 (PI, probability of
identification) %5 ; Fl| | PowerMarker 3.25 %X {41154
F A FHRI Y Nei” s #8127, 3] ] UPGMA Jy vk i
BRI, 21 R 2K . FIH STRUCTURE 2.3.4
X} 60 13 ARG IR A TREMRZE K0 43 H7 , LB K=1~20,
Burn-in J& #J & 10000, MCMC (Markov Chain
Monte Carlo)1% 4 100000, &4~ K fEHZE 1120 1k, H-F]
FHAEZE 1. H. STRUCTURE HARVESTER & i i £
AKAE (BP R S AR AT 2B OL) o S50 B 4 21
i CLUMMP Fl DISTRUCT #X 4 22 %1 . i Jl
GenAlIEx v6.501 X BHAFHES T 228857041 (PCoA,
principal co-ordinates analysis ) .
1.4 E-T SSRAFIZHI DNA L EIEHG 2

DNA F8 80BS54 5 BE R B2 5 1
NN (3 S NICE: e S S . N [ @ i1 Bvird 1]
SSRAZL 5 | Witk A 7 gt , 445 1 W) ' 5 se iz A
CUIEREA RS 1Y) S A A bR B A AT
1oy b B R AN F S | Y 915 A R DR G 4
FRIAY Bz R FE SO0 . ), 3 QR Code
54k 1. H (https : //www.the-qrcode-generator.com ) #
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Tty , R A5 AR £ B AIE S0 AR 7 A
#Fiﬁbﬁ IVAEOE RS S TN

2 H#ER59MH

21 EEZEFENES

FI T 49 Xt 5| H 7E 60 13 SUABURA H} o HAG ) 13
202 AL EE R AR FEITE 2~9 N2 ], P 4.122
A s AR B R 106.412, 251K F A 1.068
(CAMS-324)~ 6.029(PM1) ,F#2.172; Shannon’s

K3 493SSRE|MEBHEER

A8 BT K Bl A 0.145 (CAMS324) ~1.942
(PM1),F140.850; Z 55 B & & PICTE 4 0.062
(CAMS324)~0.814(PM1) ,F-10.414 (% 3) , £
60 Wﬁiﬁﬁﬁﬂ*ﬂrrﬂ LA FEE WG 2k
X)uﬁ“] AR IR A T 0~1 2Z (0], 38 0.126; ﬂ;ﬁé
r“ T 0.064~0.834 Z [i] , *F-F4°5 0.475(5 3) ,

\tiﬂ,46xﬂl%ﬁ’a/ﬂ;@£z< AR T AR o
[t 93.878% , FRIIFP BT 242 & FH 2k, W RE R A FIEA
MR ZAF H 324l R 25 SR S

Table 3 Polymorphic information of 49 pairs of SSR primers in this study

- ‘ \ LM SIS

oL 4R WA ARG A L WA I eniication probability
Locus name N N 1 H, H

! ‘ PIC ¢ PI Plsibs
AF039662 2 1.579 0.553 0.300 0.017 0.367 0.361 0.592
AF208834 3 1.984 0.746 0.389 0.034 0.496 0.468 0.684
CAMS-020 2 1.920 0.672 0.364 0.051 0.479 0.386 0.607
CAMS-024 3 1.833 0.704 0.365 0.067 0.454 0.386 0.619
CAMS-075 3 1.145 0.284 0.122 0 0.127 0.769 0.879
CAMS-090 3 1.849 0.708 0.368 0.068 0.459 0.384 0.616
CAMS-095 4 1.665 0.769 0.369 0.217 0.400 0.391 0.648
CAMS-313 2 1.385 0.451 0.240 0 0.278 0.560 0.751
CAMS-324 2 1.068 0.145 0.062 0 0.064 0.877 0.937
CAMS-327 4 2.136 0.841 0.422 0.050 0.532 0.329 0.566
CAMS-336 7 3.607 1.486 0.678 0.033 0.723 0.122 0.419
CAMS-361 3 1.984 0.764 0.389 0.034 0.496 0361 0.592
CAMS-378 5 2.061 0.976 0.469 0.033 0.515 0.282 0.563
CAMS-454 3 2.591 1.009 0.533 0.017 0.614 0.230 0.500
CAMS-844 4 2213 0.972 0.488 0.017 0.548 0.264 0.542
CAMS-855 9 4.698 1.694 0.753 0.083 0.787 0.079 0.376
C09115258 8 3.894 1.552 0.702 0.600 0.743 0.108 0.405
ge35-141 pmHO135C 4 1.296 0.501 0.219 0.217 0.228 0.605 0.787
2e69-375 pmH0312C 4 2.690 1.087 0.557 0.085 0.628 0.209 0.488
ge74-417 pmc0303C 4 2.730 1.084 0.565 1.000 0.634 0.202 0.484
2¢203-58 pmc0491C 5 1.229 0.452 0.181 0 0.187 0.667 0.823
2¢204-63 pmr0568C 6 2.687 1.209 0.567 0.051 0.628 0.200 0.486
2¢228-361 pms0785C 5 2.890 1.219 0.592 0.050 0.654 0.182 0.468
2e273-249 pmc0783C 7 2.167 1.025 0.470 0.733 0.538 0.282 0.551
2e277-96 pmc0567C 5 2.609 1.153 0.555 0.053 0.617 0.209 0.494
Hpms1-43 5 1.531 0.684 0.314 0.017 0.347 0.458 0.691
Hpms1-106 2 1.980 0.688 0.372 0.100 0.495 0.378 0.597
Hpms1-139 5 2.699 1.162 0.566 1.000 0.630 0.200 0.485
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A . A ZAMAE R SR
LR AR pURIUE 2 v SN B Sy = v S S B 7 S =4 st WNZEE WEREIE | qentification probability
Locus name N, N 1 H H
! ¢ PIC ° ‘ PI Plsibs
Hpms1-155 4 1.618 0.703 0.340 0.034 0.382 0.424 0.665
Hpms1-214 5 1.916 0.947 0.446 0.067 0.478 0.305 0.587
Hpms1-216 3 2.011 0.753 0.392 0.017 0.503 0.358 0.588
Hpms2-24 4 2.142 0.957 0.478 0.035 0.533 0.273 0.551
HpmsAT2-20 3 1.816 0.697 0.362 0.050 0.449 0.391 0.623
HpmsCaSIG19 6 2.757 1.194 0.573 0.067 0.637 0.197 0.481
HpmsE014 3 1.182 0.330 0.146 0 0.154 0.722 0.853
HpmsE015 5 2.200 0.907 0.444 0.320 0.545 0.308 0.554
HpmsE082 3 1.425 0.548 0.269 0.017 0.298 0.521 0.731
HpmsE120 3 1.462 0.547 0.276 0.050 0.316 0.509 0.719
HpmsE132 3 1.224 0.371 0.171 0 0.183 0.680 0.829
PMI 9 6.029 1.942 0.814 0.083 0.834 0.048 0.345
PM12 4 1.639 0.686 0.336 0 0.390 0.426 0.661
PM18 3 2.011 0.753 0.392 0.017 0.503 0.358 0.588
PM22 5 3.827 1.408 0.693 0.542 0.739 0.115 0.410
PM38 4 2.157 0.863 0.431 0.100 0.536 0.319 0.561
PM47 2 1.724 0.611 0.332 0 0.420 0.425 0.646
TC3309S 4 1.652 0.690 0.340 0 0.395 0.421 0.658
TC3943S 3 2.132 0.817 0.422 0.068 0.531 0.329 0.567
TC5131S 5 1.983 0.888 0.426 0.033 0.496 0.324 0.583
TC7268S 2 1.385 0.451 0.240 0.033 0.278 0.560 0.751
Y Mean 4.122 2.172 0.850 0.414 0.126 0.475 0.367 0.604
ZH4 {1 Combined value 424x10%  5.96x10"?

PIAEPIASBEHURE A BE R R [5] (9 F S 5 Pisibs 4 A — VR T LA USRI RUAH [ A TR REASHOBEAS . ALSEL(CPD 3718 60 D3R4 R
TR BENUREATETAT 49 X4 5 | ALE FPAFAESE A IR 2 (00 s Bk TR B A BE 4 s 415 (Plsibs ) Frs PIANBEHUREARTE 49 XT3 | 416 T A7 7E 58 A A R

2SR B 1R R IR

PI is the average probability that two random samples have the same genotype; Plsibs is the probability of randomly finding two samples with the

same genotype from a population; The combined value (PI) indicates that the probability that two random samples from 60 materials have exactly

the same multi-locus genotypes in all 49 primer combinations; The combined value (PIsibs) represents the upper limit of the probability that two

random samples have exactly the same multi-locus genotypes in 49 primer combinations; The same as below

22 BRESH

RIIEER (- 1) R, 76 Nei ' sitfLIE 40
0.25 4k, 60 5y BRBUFN BT AT 434 340, b AL R A
VAL, S v BRIt e B0k T8, B4R C 413
RSB T . B 140 M8, R 9 kT %6
PRI S A3 2 A AL 1), WARTE SR B 2 R SR A A 5
MHEAT , AR AT A= SRR 3 5 i85 440y
B AR, Ho , LG12 FILG 17 #B2 EAMT EHS
KT SERU R A8 Fe AR B S & BUAT ZEARUR
AL, LGO7 MILG 13 23R [E 7 sl EAM T MU S TR

gy b DX AR AU 58 S5 AR B A S AU e
CHIL T 45 hkL  AEBHEHE 2924 0.2 BT 43k 44N
H(C1~C4) , T WZH AL B AP T N 2 1 31 34 iy AN
85 AR AERAR B B JS AT A SR —4
N C1 LA 2 43Rl s LG35 FILG32 ¥ Ay i 1
IR AR R s C2 W2 LG3 1 AFEAR SR B/ N AR
R, T LG62 SR /N FEARR B C3 2 A0 5
TOYRRIE, DLFR R B X A A AU R 5 C4 1
AL T 4 K BRI AT RL, 1A, 18 R B
NP1 LGOS FI LG54 5 —F%
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LG34 O

1629 ©

1610 O

1615 O

620 O

&1 O

1641 O

G40 O

614 O

1624 O

- | 0.1 1642 O
ree scale: —————— 1601 O
C4 1G08 O

5 1654 O

O IH#1 &30 O
Popl 1651 O

: 1G04 O

O W#E2 LG50 O
Pop2 i
KT TER 646 O
C.grossum ( Bell pepper ) @"i
IR (2R 1643 O
C.longum ( Line pepper ) tgi; ?)

[ RSN 28 O
C.longum ( Cayenne pepper ) = ©
KB AL 2 O
C.longum 502 ©

( Sheep-horn shaped fruit ) = 5

88 O
035 03 025 02 015 01 005 0
WAEHEES Genetic distance
WS LT Structure B0 HER B LT 1950 B 28 RAG RS 43
RIS MRt IRl 1, R 1)
Population (Pop)is the subgroups divided from the population based

045 0.4

on the results of genetic structure analysis by Structure software; The
material numbers are the same as those in table 1,the same as below
Bl1  EF Nei'sEEEER 60 A HRHF R UPGMA R
Fig.1 UPGMA dendrogram of 60 pepper germlasms
based on Nei's genetic distance

2.3 BHEEEEH

I Fi Structure BN BRARE A (185 25 0 15 A T
PEAG , AR USRI S5 I , 24 K=2 i, AK R fb %
T R BB 45 5 (K 2A) , 8 60 1)) BABURH it
BRI 4 2 A A L 43 0 1 46 40 RN 14 403 B
(F2B), Mo e 15 R CALR AR A
— B W 2 SRS AL LR K B2
HER LGO7 Ah ) 13 3 #1181 1) o Structure 5453
Hras SR R, S5 R4 Rk i 255 21 (Q {E>0.6) , F
A S5O F R Qi< 0.6, ¥ B LG13,LG07.LG14,
LG12 F LGOS (st % 15 5o % WS AE 0 4y, e

W LGO7 A3k R A6 AT ZE U R 2 R AU el A 28
JE AR T AR FARA L, 43 3 HAT 61.3% 1131
HE 1 F138.7% () HE 2 10345 153, 0 @ FIEAF 15
LG12.LG13 43 51| h [ 4 FN3R [ R 7 i DX A4 ) 4%
S JE AR A ST I R , HEAA WA 1R 2 Y 35t
15 18 4y 3 B K 33.19% F1 66.81%. 42.18% Fil
57.82%, Y08 T W2 (K 2B) . &l 0L, VL
PG BT Bl e LR J Hi X AN SR 7 S ARk R
HJEGERE 1), HARRR A s 515 5, 1 LR IR
RUBERE R 3 0B 2 MR B>, H 2 B AT T
BE 1AL ALY, X S5V K DL e 7 /N SR R AR
PSR Rl 5, DR, 5 228 n 5 X % 1 b Dy b XA
] A0 SR T RE 5 1 TR B S8 2 44 R
T RE 1 RN T AL T B, DATE R SRR 2
R oK
2.4 FHIERDH

F 8 Nei” s AL #5125, F1 F GenAIEx 34 X 44t
EERIIES T ARAR AT, AN 3 TR BT A AR bR
(77 22 TR R 51K 15.40% F17.76%. 60 1y b
FRBTRT 53R 3 2EHE e 2SR | 525 2 S 3 BE
BRI, 4y B TR 2 2 3 R I L X
Y AP, AT B SRS A R i
2 LU B FE AR AR A BT RO 1A 2 568 )
AR BIFRIC W L, NI 3 AT E HERE 1
MARHFE F2 e br e B3 S 2 HE 2 RIS 3 (H 267
] A2 S B, AW 43 F s S 2 BPRHE AR B
M1 K LG13 (28 3) R LG37 (&8 2) f A, Horp
LG13 A1 LG37 43 5l & 4 42.18% F10.30% KV £ 1
WAL A7, AE AR bR R 43 SR 43 28 S 3 I 2,
25 B0, FARBR AT SRR SR A A5 R A —
bk,
2.5 IEYELHE

FFFL A 43 BV , A GenAlex 6.51 B4 Xt
BRI T T B A SR EEVCEC T, & BRI T 49 %
SSR R i 41 A ARG 1) 7 4~ 3 IR AR 5 4 — B0
Jii, 2B 60 {3 ST A RHER I A ME— 1Y) SSREESL. N
VAL 49 X3 Fhric i 4 alae 71 it — i T A G
7 551 S AR (R AN S B PL RN Plsibs (F23) o 45
R S FRiC ) PHETE BBl R 0.048~0.877, F- 14
0.367; (B T A o s ST 43 B B LT, 49 X hRid
B AE TR B S AL A AR A2 (P
h4.24x107%, AL AR /B, 60 R TR
PR AR 3 21 A R P E 6 (Plsibs) 2 5.96%1072,
BARC Y Plsibs (HE Fl 4 0.345~0.937, 14 0.604.,
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A The AK distribution of different K values, K represents the number of populations for materials, the larger the AK value, the more reasonable the

corresponding K value; B: Genetic structure of 60 pepper germplasms (K=2)

B2

A BB R 551

Fig. 2 Population structure of the tested materials

i <O 25
o A Aa A i Groupl
< a Ma A LGI3 o KER2
S o a & Group2
£ b=, | & o, o o
s wmag ‘. e
° s ] TS e, Group3
5 u C ¢
o~ mn L
o~ ™ | LG37
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N2 | |
#H
H

FAPRT (15.40% ) PCoAl
WEFIRWRE 1 2L E IR 2
Blue represents the Popl; Red represents the Pop2
B3 60 1ERMFFRE E LIRS T
Fig.3 The principle co-ordinates analysis (PCoA) of 60 pepper germplasms

M7 A5 205 B 73 B 49 X SSR ARiCFEA Al FRic
BORFEHLALA T SRR ST, i 4 T, MhRiCEL
N ZE 6 4, PIEZE T 0, R RADTHE 64
SSR ARG A BV ATKE 60 /3 BRAUFP BT X 43 RIIL , 3%
PEEA 5 PICH AN PHE RT3 X514 PM1

CAMS-855,C0O9115258 YEAT 204, nl % 1] 37 1y Fh
5, o T TR G 61.67%; 4k 22 14 I 55 4 R
PM22,, IS T B0 3R 3] 49 17 5 8K i e B 4k 252
HINARIC 2 6 AN, I 2 T 1k X 43 LG54/LGO08 Fil
LG29/LG10, &3 2 $k DL I 4 03 b4 R AR e 0 55 5K
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P B, AL HpmsEO15 WKE 3K 4 4y A REX 43, PR A
HpmsE015 7E R 55 5 AR, BB ml %6 51 53 £33 F
J 5 YN 6 N FRic Hpms1214 B, 7] 58 42 X 43
60 13 it o fe 2%, i ik 6 XF % L Aric i PMIL .
CAMS-855, CO911525S, PM22., HpmsEO15 #i
Hpms1214, 3 X HAR IR 4 55 8 A~F o RIEE TR
Fe oA Ay ik, R 60 1y itiak A4 ) T R
i A0 B DX 0 F Al A b ) B 48 S AR, I
PR BAE B (PR 28 ORIE) S8 8 Chy
T A QR code # 4 4 i QR 48 4t Kl i — 4

h(F4),

F4  0MERMARA SSRIBLRADRIBLIEE — 4D
Table 4 SSR fingerprint codes and fingerprinting QR codes of 60 pepper germplasms
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1 3 5 7 9 11 13 15 17 19 // 45 47 49
75404 Locus combination

4 49 %f SSRARIC BRI BT SLE E BE ST R ITAE
Fig. 4 Evaluation for the fingerprinting power of 49 SSR

markers in pepper germplasms

TREUEE Y

TREUEE 2

i SSR 1L ATY . o i SSR 1LY _ o
. Fingerprinting . Fingerprinting
No. SSR fingerprint code No. SSR fingerprint code
QR code QR code
LGO1 A-172, 172/B-267, 267/C-216, 218/ LG09 A-176, 176/B-261, 261/C-197, 197/
D-187, 187/E-0, 0/F-112, 112 D-191, 245/E-166, 166/F-112, 112
LG02 A-172, 172/B-267, 267/C-218, 220/ LG10 A-176, 176/B-261, 261/C-216, 218/
D-0, 0/E-166, 166/F-112, 112 D-195, 195/E-158, 166/F-112, 112
LGO03 A-172, 172/B-267, 267/C-197, 197/ LGI11 A-182, 182/B-261, 261/C-197, 218/
D-187, 245/E-0, 0/F-112, 112 D-187, 245/E-166, 166/F-112, 112
LG04 A-168, 168/B-264, 264/C-211, 213/ LG12 A-166, 166/B-311, 311/C-197, 197/
D-195, 195/E-166, 166/F-112, 112 D-187, 245/E-158, 166/F-112, 112
LGO5 A-172, 172/B-261, 261/C-216, 218/ LG13 A-176, 176/B-261, 261/C-218, 220/
D-191, 245/E-166, 166/F-118, 118 D-187, 245/E-158, 158/F-109, 109
LGO06 A-166, 166/B-305, 305/C-216, 218/ LG4 A-170, 170/B-264, 264/C-197, 197/
D-191, 245/E-158, 158/F-109, 109 D-195, 195/E-158, 158/F-109, 109
LGO07 A-182, 182/B-305, 305/C-216, 218/ LGIS5 A-176, 176/B-261, 261/C-218, 220/
D-187, 245/E-158, 158/F-109, 109 D-187, 245/E-158, 158/F-112, 112
LGO08 A-178, 178/B-267, 267/C-216, 218/ LGl6 A-176, 176/B-264, 264/C-216, 218/

D-195, 195/E-158, 166/F-112, 112

D-187, 245/E-166, 166/F-109, 109




8 1 T WIS 60 (MU TR AR SR % ZFEE ST AR B #4) 1331
x4 (2)
\ ) T \ S EE — 2kR
G SSRIELLILY LT G SSR LIRS FELIE
. Fingerprinting . Fingerprinting
No. SSR fingerprint code No. SSR fingerprint code
QR code QR code

LG17 A-172, 172/B-305, 305/C-216, 218/ LG28 A-178, 178/B-261, 261/C-197, 197/

D-191, 245/E-155, 158/F-118, 118 D-195, 195/E-166, 166/F-112, 112
LG18 A-172, 172/B-270, 270/C-218, 220/ LG29 A-176, 176/B-261, 261/C-216, 218/

D-187, 245/E-158, 166/F-112, 112 D-195, 195/E-166, 166/F-112, 112
LG19 A-174, 174/B-267, 267/C-216, 218/ LG30 A-174, 174/B-264, 264/C-216, 218/

D-195, 245/E-166, 166/F-112, 121 D-195, 195/E-166, 166/F-112, 112
LG20 A-176, 176/B-305, 305/C-197, 197/ LG31 A-170, 170/B-305, 305/C-199, 199/

D-187, 245/E-0, O/F-112, 112 D-187, 187/E-158, 158/F-112, 112
LG21 A-174, 174/B-264, 264/C-197, 197/ LG32 A-174, 174/B-264, 264/C-218, 220/

D-195, 195/E-158, 166/F-112, 112 D-191, 245/E-166, 166/F-112, 112
LG22 A-174, 174/B-267, 267/C-216, 218/ LG33 A-166, 166/B-305, 305/C-216, 218/

D-187, 187/E-166, 166/F-112, 112 D-191, 245/E-158, 158/F-115, 115
LG23 A-174, 174/B-261, 261/C-216, 218/ LG34 A-176, 176/B-305, 305/C-197, 197/

D-195, 195/E-158, 166/F-112, 112 D-191, 191/E-155, 158/F-112, 112
LG24 A-178, 178/B-267, 267/C-197, 197/ LG35 A-182, 182/B-267, 267/C-199, 199/

D-187, 245/E-0, O/F-112, 112 D-195, 195/E-160, 160/F-112, 112
LG25 A-174, 174/B-264, 264/C-218, 220/ LG36 A-176, 176/B-308, 308/C-197, 197/

D-195, 195/E-158, 166/F-112, 112 D-195, 195/E-158, 166/F-112, 112
LG26 A-174, 174/B-305, 305/C-216, 218/ LG37 A-162, 162/B-288, 288/C-194, 194/

D-187, 245/E-158, 158/F-109, 109 D-175, 175/E-158, 163/F-115, 115
LG27 A-174, 174/B-261, 261/C-197, 197/ LG38 Al172, 176/B-261, 267/C-197, 218/

D-191, 191/E-158, 166/F-112, 112

D-187, 245/E-166, 166/F-112, 112
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x4 (2)
, FROUES Y . TREUEE 2
G SSR LAY LT 4% SSRIEELIRHY L
. Fingerprinting . Fingerprinting
No. SSR fingerprint code No. SSR fingerprint code
QR code QR code

LG39 A-172, 176/B-261, 267/C-216, 218/
D-195, 245/E-166, 166/F-112, 112

LG50 A-174, 174/B-302, 302/C-216, 218/
D-191, 245/E-158, 166/F-118, 118

LG40 A-170, 176/B-261, 264/C-197, 197/
D-195, 195/E-158, 166/F-109, 112

LGSl A-170, 170/B-264, 264/C-216, 218/
D-195, 195/E-0, O/F-112, 112

LG4l A-170, 172/B-264, 267/C-197, 197/
D-195, 245/E-158, 166/F-109, 112

LG52 A-172, 172/B-267, 267/C-216, 218/
D-191, 245/E-158, 158/F-115, 115

LG42 A-172, 172/B-267, 267/C-197, 216/
D-187, 245/E-166, 166/F-112, 112

LGS3 A-166, 166/B-305, 305/C-213, 216/
D-191, 245/E-158, 158/F-118, 118

LG43 A-176, 176/B-264, 264/C-197, 197/
D-187, 245/E-0, 0/F-112, 112

LG54 A-178, 178/B-267, 267/C-216, 218/
D-195, 195/ E-166, 166/F-112, 112

LG44 A-174, 174/B-261, 261/C-197, 197/
D-187, 245/E-166, 166/F-112, 112

LG57 A-176, 176/B-267, 267/C-216, 218/
D-187, 245/E-0, 0/F-112, 112

LG45 A-176, 176/B-264, 264/C-197, 197/
D-195, 195/E-0, O/F-112, 112

LG58 A-174, 174/B-305, 305/C-218, 220/
D-195, 195/E-0, O/F-118, 118

LG46 A-182, 182/B-261, 261/C-197, 197/
D-187, 245/E-0, O/F-112, 112

LG60 A-176, 176/B-264, 264/C-216, 218/
D-187, 245/E-166, 166/F-112, 112

LG47 A-174, 178/B-261, 261/C-197, 197/
D-195, 195/E-166, 166/F-112, 112

LGé6l A-166, 166/B-305, 305/C-194, 194/
D-191, 191/E-158, 158/F-112, 118

LG48 A-166, 166/B-261, 305/C-216, 218/
D-191, 245/E-158, 158/F-109, 109

LG62 A-178, 178/B-264, 264/C-197, 197/
D-195, 195/E-158, 158/F-112, 112

LG49 A-174, 174/B-267, 267/C-197, 197/
D-191, 191/E-158, 166/F-112, 112

LG63 A-166, 166/B-305, 305/C-216, 218/
D-191, 245/E-158, 158/F-118, 118

SSR G LA Fp RGBS T A~F FR i e i 6 % SSR %0514 (PM1,CAMS-855.C0911525S .PM22 . HpmsE015 . Hpms1214) , 507 A A
IR A B

SSR fingerprint code: The capital letters (A-F) in the SSR fingerprint code represent the 6 pairs of SSR core primers (PM1, CAMS-855,
C0911525S, PM22, HpmsE015, Hpms1214) ,the numbers represent amplified fragments of different primers
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SSRJ& FH 1~6 Bl 5 5 IC HE 41 (1) J DNA 5
FEANA R, B 1980 41 AR E LIk, & B s )35t
BRI i 2 5 S bRic 2z — Tz
T4 Fh Sl AP 0358 A% Z2 RE DA L BT U8 (iRl ) 2
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i 35 F 49 XiF SSR 5| 41311 P4 44 BRI Fh i T 25 A
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