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System Optimization of SCoT-PCR and Analysis on Genetic
Diversity of Persimmion (Diospyros kaki Thunb. )

XIA Lehan, YANG Tingting, YANG Yong* , XIA Hongyi,ZHANG Yongfang, WANG Renzi
(College of Horticulture, Northwest A&.F University, Yangling, Shaanxi 712100, China)

Abstract:In this experiment,a L;; (4°)orthogonal design was used for the optimal SCoT-PCR reaction sys-
tem with 24 Niuxinshi and 22 Wild persimmon accessions from National Field Genebank for Persimmon.
The optimal PCR reaction mixture of SCoT-PCR system was 2. 0 mmol/L Mg*" ,0. 2 mmol/L dNTPs,1.0
U Taq polymerase,0.5 umol/L primer and 80 ng template DNA in 20 yL. mixtures. Furthermore, the an-
nealing temperature of each primer was optimized, to explore relative identification and variety classification
of persimmon with SCoT markers. The results showed that: (1) A total of 176 loci were detected with 10
SCoT primers in 46 accessions, 170 of which were polymorphic with a polymorphism of 96. 6 %. The genetic
similarity ranged from 0. 619 to 0. 852. (2) The cluster analysis results showed that the 46 materials could
be completely separated by using SCoT markers, Yemaoshi with staminate red flower and pistillate red
flower were gathered for a group,they have far relationships with Niuxinshi group and Wild persimmon
group,which is consistent with the morphologic observation. Bishan Niushishi was clustered on Wild per-
simmon group.which was based on its morphological characteristics showed the same as wild types. Bishan

Niushishi is tetraploid, different from others which are hexaploid. Bishan Niuxinshi should belong to the
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Wild persimmon. The research indicated that SCoT markers can be effectively used to evaluate the genetic

diversity of persimmon germplasm. 46 persimmon accessions have high genetic diversity,reflecting the geo-

graphical distribution of species to a certain extent,and also show geographical factors have a significant

impact on the genetic relationship for persimmon.

Key words: SCoT marker; Diospyros kaki Thunb. ;system optimization;genetic diversity
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Table 1 Test materials and types
G =) LES I o (A1 J5 "
Code Genotype Species Ploidy leavel Origin
1 &40 M Cangshan Niuxinshi D. kaki Thunb. 2n=6x=90 & & 1] Cangshan,Shandong
2 # Y40 M Xiaoyi Niuxinshi D. kaki Thunb., 2n="6x=90 WAL 2 L Xiaoyi, Hubei
3 4O M Xiangyang Niuxinshi D. kaki Thunb. 2n="6x=90 WAL B Xiangyang, Hubei
4 BB 40 Hi Xinchang Niuxinshi D. kaki Thunb. 2n=6x=90 WiTLE B Xinchang, Zhejiang
5 g 40l Xinan Niuxinshi D. kaki Thunb. 2n=6x=90 VB4 Xi’nan, He  nan
6 T B4 0 Suxian Niuxinshi D. kaki Thunb. 2n=6x=90 Z#E B Suxian, Anhui
7 A4 O M Gongcheng Niuxinshi D. kaki Thunb. 2n=>6x=90 IV 45 Gongcheng, Guangxi
8 PE A2 O Ml Yangshuo Niuxinshi D. kaki Thunb. 2n=6x=90 J"VGFA¥ Yangshuo,Guangxi
9 il 2 M Zhouqu Niuxinshi D. kaki Thunb. 2n=6x=90 H A Zhouqu, Gansu
10 B P4 0 A Yunyang Niuxinshi D. kaki Thunb. 2n="6x=90 WALREF Yunyang, Hubei
11 oM 40 ffi Hangzhou Niuxinshi D. kaki Thunb. 2n=6x=90 WiLAL M Hangzhou, Zhejiang
12 464 K40 #li Hebeinongda Niuxinshi D. kaki Thunb. 2n=6x=90 L f# E Baoding, Hebei
13 W& B4 0 Hi Luoyang Niuxinshi D. kaki Thunb., 2n=>6x=90 T H B Luoyang, He’nan
14 KFE 40 Hi Dafeng Niuxinshi D. kaki Thunb. 2n=6x=90 VL# K Dafeng, Jiangsu
15 EPI4 0 Hli Zhengyang Niuxinshi D. kaki Thunb. 2n=6x=90 i ¥ 1F B Zhengyang, He’nan
16 I % 4= 0o ffi Lintong Niuxinshi D. kaki Thunb. 2n=6x=90 BVl Lintong, Shaanxi
17 [ % 4= fli Badong Niuxinshi D. kaki Thunb. 2n=>6x=90 #AL % Badong, Hubei
18 P UL4 Al Chengjiang Niuxinshi D. kaki Thunb. 2n="6x=90 Z ML Chengjiang., Yunnan
19 # B4 ffi Caoxian Niuxinshi D. kaki Thunb. 2n=6x=90 I % & 8 Caoxian, Shandong
20 R 2R 0 Ml Zhuzhou Niuxinshi D. kaki Thunb. 2n=6x=90 MR ¥ Zhuzhou, Hu’ nan
21 I %5 4= 0 fi Linyi Niuxinshi D. kaki Thunb. 2n=6x=90 I PG % Linyi, Shanxi
22 4 B4 0 Hi Heyang Niuxinshi D. kaki Thunb. 2n=6x=90 eG4 FH Heyang, Shaanxi
23 F4 4 O M Qizhen Niuxinshi D. kaki Thunb. 2n=6x=90 B 75 JH B Meixian, Shaanxi
24 BE 11400 fili Bishan Niuxinshi D. kaki Thunb. 2n=4x=60 & ]| Bishan, Chongqing
25 UL 4 i Fengshan wide persimmon D. kaki var. sylvestris Mak. 2n=6x=90 J“ ¥ X1l Fengshan, Guangxi
26 5 LB A Louhoubei wide persimmon D. kaki var. sylvestris Mak. 2n=>6x=90 [ 74 Jd B Meixian, Shaanxi
27 P fli-01 Wide persimmon 01 D. kaki var. sylvestris Mak. 2n=6x=90 Wit M Hangzhou, Zhejiang
28 P fli-02 Wide persimmon 02 D. kaki var, sylvestris Mak. 2n=6x=90 WLt M Hangzhou, Zhejiang
29 B fii-03 Wide persimmon 03 D. kaki var. sylvestris Mak. 2n=6x=90 WLt Hangzhou, Zhejiang
30 T 7K B ffi-01 Lishui wide persimmon01 D. kaki var. sylvestris Mak. 2n=6x=90 Z M7k Lishui, Yunnan
31 T 7K B Afi-02 Lishui wide persimmon02 D. kaki var. sylvestris Mak. 2n=6x=90 Z MM 7K Lishui, Yunnan
32 ¥ Hi Shangyu wide persimmon D. kaki var. sylvestris Mak. 2n=6x=90 WL | & Shangyu, Zhejiang
33 K11 B #i-01 Fushan wide persimmon 01 D. kaki var. sylvestris Mak. 2n=>6x=90 W fR 1L Fushan, He’nan
34 K11 B #i-02 Fushan wide persimmon 02 D. kaki var. sylvestris Mak. 2n=>6x=90 W {1 Fushan, He’nan
35 K1l ¥ #li-03 Fushan wide persimmon 03 D. kaki var. sylvestris Mak. 2n=6x=90 [ gk 111 Fushan, He’ nan
36 K111 B #i-04 Fushan wide persimmon 04 D. kaki var. sylvestris Mak. 2n=6x=90 VA E Ak 1L Fushan, He’ nan
37 K11 B #i-05 Fushan wide persimmon 05 D. kaki var. sylvestris Mak. 2n=6x=90 VA1 Fushan, He’ nan
38 K11 B #i-06 Fushan wide persimmon 06 D. kaki var. sylvestris Mak. 2n=6x=90 W {1l Fushan, He nan
39 R 1L ¥ fi-07 Fushan wide persimmon 07 D. kaki var. sylvestris Mak. 2n=6x=90 W {1l Fushan, He nan
40 H ik EEEFRi-01 Baizhanping wide persimmon 01 D. kaki var. sylvestris Mak. 2n=6x=90 A B 4% FE Baizhanping ., He’ nan
41 H ik EEEF Ri-02 Baizhanping wide persimmon 02 D. kaki var. sylvestris Mak. 2n=6x=90 A B 4% FE Baizhanping, He’ nan
42 H % B Hi-03 Baizhanping wide persimmon 03 D. kaki var, sylvestris Mak. 2n=6x=90 VA % FE Baizhanping, He’nan
43 % FE B Mi-04 Baizhanping wide persimmon 04 D. kaki var. sylvestris Mak. 2n=6x=90 TR % Baizhanping, He’nan
44 A% B Mi-05 Baizhanping wide persimmon 05 D. kaki var. sylvestris Mak. 2n=6x=90 T H % Baizhanping, He nan
A5 STHEIETF B Yemaoshi with Staminate red flower D. spp. unknown P41 45 Deyang, Sichuan
46 LA MR B M Yemaoshi with Pistillate red flower D. spp. unknown P4 )1 % BH Deyang, Sichuan
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Table 2 The primer sequences used in SCoT analysis
%5 Code 514 Primer J£ 51 (5'—=3") Sequence 415 Code 5|4 Primer JF %51 (5'—3") Sequence
1 SCoT1 CAACAATGGCTACCACCA 21 SCoT21 ACGACATGGCGACCCACA
2 SCoT2 CAACAATGGCTACCACCC 22 SCoT22 AACCATGGCTACCACCAC
3 SCoT3 CAACAATGGCTACCACCG 23 SCoT23 CACCATGGCTACCACCAG
4 SCoT4 CAACAATGGCTACCACCT 24 SCoT24 CACCATGGCTACCACCAT
5 SCoT5 CAACAATGGCTACCACGA 25 SCoT25 ACCATGGCTACCACCGGG
6 SCoT6 CAACAATGGCTACCACGC 26 SCoT26 ACCATGGCTACCACCGTC
7 SCoT7 CAACAATGGCTACCACGG 27 SCoT27 ACCATGGCTACCACCGTG
8 SCoT8 CAACAATGGCTACCACGT 28 SCoT28 CCATGGCTACCACCGCCA
9 SCoT9 CAACAATGGCTACCAGCA 29 SCoT29 CCATGGCTACCACCGGCC
10 SCoT10 CAACAATGGCTACCAGCC 30 SCoT30 CCATGGCTACCACCGGCG
11 SCoT11 AAGCAATGGCTACCACCA 31 SCoT31 CCATGGCTACCACCGCCT
12 SCoT12 ACGACATGGCGACCAACG 32 SCoT32 CCATGGCTACCACCGCAC
13 SCoT13 ACGACATGGCGACCATCG 33 SCoT33 CCATGGCTACCACCGCAG
14 SCoT14 ACGACATGGCGACCACGC 34 SCoT34 ACCATGGCTACCACCGCA
15 SCoT15 ACGACATGGCGACCGCGA 35 SCoT35 CATGGCTACCACCGGCCC
16 SCoT16 ACCATGGCTACCACCGAC 36 SCoT36 GCAACAATGGCTACCACC
17 SCoT17 ACCATGGCTACCACCGAG 37 SCoT38 AAGCAATGGCTACCACCG
18 SCoT18 ACCATGGCTACCACCGCC 38 SCoT39 ACGACATGGCGACCAGCG
19 SCoT19 ACCATGGCTACCACCGGC 39 SCoT40 ACGACATGGCGACCACGT
20 SCoT20 ACCATGGCTACCACCGCG 40 SCoT41 ACGACATGGCGACCGCGG
&3 1l SCoT-PCR R & & Ly (4 ) EZ T
Table 3 Lys (4°) orthogonal design of persimmon SCoT-PCR
AT R DNA I & ‘)Mg'f"&fﬂﬁ“ . dANTPs R o OaRE Taq KA MM
Level Template DNA Mg? " concentration leEs concentration Primer concentration Taq polymerase
dosage/ng /(mmol/L) /(mmol/L) /(pmol/L) dosage/U
1 20 1.5 0.2 0.2 0.5
2 20 2.0 0.3 0.3 1.0
3 20 2.5 0.4 0.4 1.5
4 20 3.0 0.5 0.5 2.0
5 30 1.5 0.3 0.4 2.0
6 30 2.0 0.2 0.5 1.5
7 30 2.5 0.5 0.2 1.0
8 30 3.0 0.4 0.3 0.5
9 40 1.5 0.4 0.5 1.0
10 40 2.0 0.5 0.4 0.5
11 40 2.5 0.2 0.3 2.0
12 40 3.0 0.3 0.2 1.5
13 50 1.5 0.5 0.3 1.5
14 50 2.0 0.4 0.2 2.0
15 50 2.5 0.3 0.5 0.5
16 50 3.0 0.2 0.5 1.0
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Fig. 1 The results of Cangshan Niuxinshi SCoT-PCR
system optimized with orthogonal design

M. DL2000 marker;1~16 corresponding to

’ﬁzj\]ﬂ_‘ E}(ﬁmﬁ UEﬁ{%PCRF’S%H’J j% I‘i %‘ treatments of Lig(4°)
R4 MSCoT 3|t RERRNBERSTES
Table 4 Selected SCoT primers,annealing temperatures and polymorphic analysis in persimmon
SH O SH E 4 I M 4K < 4 %
PEJrilri%er F gg((lié:cg,) /l\gn{l(eﬁllli&:g . Nﬁ.%fﬁﬁll No.%f%or%yﬁ(%gphic %eier%légéjjf )
temperatures/ C bands bands polymorphic bands/ %

SCoT4 CAACAATGGCTACCACCT 45.0 18 18 100.0
SCoT17 ACCATGGCTACCACCGAG 51.5 18 18 100.0
SCoT20 ACCATGGCTACCACCGCG 54.0 18 16 88.9
SCoT23 CACCATGGCTACCACCAG 52.5 20 18 90.0
SCoT25 ACCATGGCTACCACCGGG 52.0 23 23 100.0
SCoT26 ACCATGGCTACCACCGTC 47.0 17 16 94.1
SCoT27 ACCATGGCTACCACCGTG 45.0 12 12 100.0
SCoT33 CCATGGCTACCACCGCAG 49.5 13 13 100. 0
SCoT34 ACCATGGCTACCACCGCA 51.5 19 18 94.7
SCoT39 ACGACATGGCGACCAGCG 54.0 18 18 100.0

&3} Total 176 170 96.6

¥ Mean 17.6 17 96. 6
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Fig. 2 SCoT-PCR amplification of 46 persimmon germplasms by using primer SCoT25

M. DL2000;1~46. The serial numbers of material saw Table 1; The same as below
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Fig.3 Dendrogram of cluster analysis based on SCoT data of 46 cultivars
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By 8 Fp R R AT PCR U3, Z 8RR
64.99% ,3f H il 1t UPGMA %343 #1,SCoT #7ic
AEXs 36 (i R RS & X0 HF . APSr R % R A
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