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SCoT Fingerprints and Genetic Variations of the Papaya
(Carica papaya L.) Major Cultivars

YANG Xiangyan, CAI Yuanbao® , HUANG Qiuwei, CHEN Tao,QIN Jianfeng, PENG Jingru

(Guangxi Subtropical Crops Research Institute, Nanning 530001 China)

Abstract: The aim of this study was to construct a DNA fingerprinting database of 22 papaya major culti-
vars in China, and the genetic diversity was analyzed based on start condon targeted polymorphism
(SCoT). The results are: (1) Effective number of alleles (Ne),Nei’s gene diversity (H) and Shannon’s in-
formation index (I) of SCoT were 1. 47,0. 26 and 0. 39, respectively. The results indicated that SCoT
markers could detect higher genetic diversity in the papaya cultivars. (2) UPGMA cluster analysis and prin-
cipal coordinates analysis (PCOA) showed that the range of genetic similarity (GS) was 0. 79~0. 90 in
most of the papaya cultivars with a low genetic diversity. All cultivars could be divided into three groups at
the genetic similarity of 0.75. (3) The 22 cultivars of papaya could be absolutely identified by six SCoT
primers with 99. 976 % probability of confidence and every cultivar of papaya had a unique fingerprint map.
These results provide a beneficial reference for genetic breeding of papaya in China.
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Table 1 Code and name of tested papaya cultivars

90 il R 44 R
Code Name of cultivars

1 firp 41 48 5 Suizhonghong 48

2 F 4l Meizhonghong

3 15 Guire 1

4 U 2 5 Guire 2

5 H 7} Sunrise

6 [ i A 7+ White-sunrise

7 T EiYh 15 Wangqingsha 1

8 #2144 Hongling

9 2144 2 5 Hongling 2

10 “4¢ 15 Tainong 1

11 F# % Suihuang

12 £14¢ Hongfei

13 5 2% Blue stem

14 el Yuanyou

15 ZLH 1% Hongri 1

16 PEl# 1% Pangbo 1

17 JEtH 2 5 Pangbo 2

18 PETH 3 5 Pangbo 3

19 ittt Xinshiji

20 Mz 1% Fengyun 1

21 Mo % 48-2 5 Xingnong ai 48-2

2z Xl Hawaii

£2 AT SCol #HrHI5I 453
Table 2 The primers used in SCoT analyses for papaya

BIE7EA N SIMFSIG - 3D

Primer name Sequence(5’ - 37)
SC3 CAACAATGGCTACCACCG
SC4 CAACAATGGCTACCACCT
SC19 ACCATGGCTACCACCGGC
SC20 ACCATGGCTACCACCGCG
SC23 CACCATGGCTACCACCAG
SC36 GCAACAATGGCTACCACC
SC46 AACAATGGCTACCACCAC
SC55 GCAACAATGGCGACCACA
SC59 GCAACCATGGCGACCACA
SC60 GCAAAAATGGCGACCACC
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Table 3 Analysis of the SCoT generated

banding patterns in papaya

y
ARERERE Nedsup Eens
514 Effective LRI R H e I
! 5 Shannon’s
Primer number of Nei’s gene i i
alleles(Ne) diversity(H) {ntormation
index(I)
SC3 1.50 0.29 0.42
SC23 1. 45 0.25 0.37
SC46 1.18 0.10 0.17
SC59 1.57 0.33 0.49
SC60 1. 40 0.21 0.31
SC3+SC20 1.45 0.27 0.40
SC4+-SC23 1.62 0. 35 0.50
SC19+SC36 1. 64 0. 34 0.49
SC20+SC23 1.66 0.35 0.50
SC23+SC55 1.22 0.13 0.20
¥ Mean 1.47 0.26 0.39

11 12 13 14 15 16 17 18 19 20 21 22

.;&3;...

Bl 1 519 SC23 Xt 2 AN A bt 19 SCoT-PCR 914
1~22 MR 5 W& 1
Fig.1 SCoT-PCR amplification of C. papaya cultivars by primer SC23

1~22 are the same as Table 1
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0.69 0.75 0.81
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Bl 2 FTF SCoT trid B AN UPGMA R 243 #r [
Fig. 2 UPGMA dendrogram for 22 samples of C. papaya based on SCoT data
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Fig. 3 Principal coordinate analysis of papaya cultivars with SCoT markers

A. Three-dimensional graph;B. Planar graph;1~22 are the same as Table 1

SC3 500 bp
SC3 400 bp
sC23 [ 1100bp
SC23 300 bp

SC3+SC20 | 1000 bp
SC3+SC20 | 120bp
SC4+SC23 | 640bp
SC4+SC23 | 600 bp
SC19+8C36| 375bp
SC19+8C36| 230bp
$C20+SC23| 350bp
SC20+SC23| 230bp
SC20+SC23| 100bp

Primer Markerll 21314516789 |10[11|12)13|14[15]16|17[18|19|20(21]|22

Kl 4 SCoT Aricty e 22 4> AR dh Bl (19 7 1 LU 1%
R bt 's 1~22 [ 2 1 B0 05 HEAQR T AU FHTEXS B ) SCoT 519 (35 b A 9738 25317

Fig. 4 Molecular fingerprints of 22 papaya cultivars set up by SCoT marker

The numbers 1~22 for each lane correspond with the numbers for cultivar names listed in Table 1;

The black panes indicate that there are amplified bands of the papaya cultivars on the site of SCoT primer
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