B35 & HSH
2016 4F 9 H

PNICAN S S
SOYBEAN SCIENCE Sep.

Vol. 35 No. 5
2016

BEBNEAAXETR MM ERERZLF (SCT) EEZHEMEST

BRA, X B K H 2R LS
(HIEK2E A AR L7 5 330031)

B E A HEFEREH T (SCoT) Fricx 159 3 1923 — 2005 4F 7 A A H [ B o 71 R 75 R 5L 8 R ih A7 it %
ZREI T A 80 28 HARE IR BAS 1 (SCoT) bric 51 bk th 27 455149,27 2551 3L 1e i 130 % DNA 25417, H
T2 TR 110 2%, 235 LR N 84. 62% . Nei's JEH ZHEME LMY 0. 24 ~0. 49,12 0. 37 F L2515 B
T (PIC) 2 0.27, BEME R BLH LA A Nei” s JE[H ZAEME RS ROR Shannon 5 BUFE i) - 249 {1 7142 s 405 161 g 2 T

P75 ol TR S I P I 22 25 1 S

B (PIC) LW T p 5t il {ELZS W 0 BT AR T 7 Ao 6T

SCoT Fric gt & HH 2SR AT R W1 . 1 2R rh 99 A~ B SOk R G A ML A, 11268 rh 60 22 f 7 R H L
Al BB IR ) A HERS | RS F R ) 8% 2 AR TR S i R #1971 - 1990 4R IA B i i IR FF AL, KW A 70
AEAR LUK K G F A s A4 SRt A T 95 . 4553 SCoT W] T K 58 A it b 3t 15 2 REPERIT 9T, 4 96 K 5 F Al

SRR R AR LR S
KGR K E B A SCoT s 1L 2k
FE 42K E:8565. 1 XEkFRIRAEG ;A

DOI:10. 11861/j. issn. 1000-9841. 2016. 05. 0717

Study on Genetic Diversity of Huang-Huai-Hai and Southern Soybean Cultivars

by SCoT Markers
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Abstract; In this research, SCoT markers were applied to detect the genetic diversity among 159 cultivated soybeans released

during 1923 -=2005 in China from Huang-Huai-Hai and southern region. Twenty seven primers were selected from 80 SCoT

primers, 130 DNA bands were produced by 27 primers including 110 polymorphic bands,with an average of 84.62%. Nei's

range of gene diversity ranged from 0. 24 to 0. 49, and the average was 0. 37. The average value of locus polymorphism infor-

mation contents 0. 27. Dendrograms generated from coefficient of genetic distance between species on the basis of SCoT mark-

ers showed that 99 cultivated soybeans were mainly from Huang-Huai-Hai in Cluster I, 60 cultivated soybeans of Group II were

mainly from Nanfang. From 1923, the genetic diversity of cultivated soybean accessions is increasing, reached the highest in

1971 - 1990 and unchanged in the next two periods. This showed that the genetic diversity of cultivated soybean increased

from 1970s. The results indicated that SCoT markers were feasible and effective to analyze the genetic diversity of cultivated

soybean and provided an important reference for broadening the genetic base of soybean cultivars.
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Tablel SCoT primers used in the present study and extent of polymorphism
- - BAATRL %%Wﬁ%é@& B[ i g2 EZ A p—
Total number Number of Number of Percentage of
Primer No. Sequence ) Origin of primer
of bands polymorphic bands  mono-morphic bands polymorphic bands/%

SCoT3  CAACAATGGCTACCACCG 7 6 1 85.71 Collard, et al. [']
SCoT 11 AAGCAATGGCTACCACCA 4 4 0 100. 00 Collard, et al. (1)
SCoT 12 ACGACATGGCGACCAACG 6 5 1 83.30 Collard, et al. [']
SCoT 13 ACGACATGGCGACCATCG 1 1 0 100. 00 Collard,, et al. (1)
SCoT 14 ACGACATGGCGACCACGC 4 4 0 100. 00 Collard, et al. [1]
SCoT 17 ACCATGGCTACCACCGAG 5 3 2 60. 00 Collard, et al. [']
SCoT 18  ACCATGGCTACCACCGCC 6 4 2 66. 67 Collard, et al. [1]
SCoT 21  ACGACATGGCGACCCACA 4 4 0 100. 00 Collard, et al. [']
SCoT 22 AACCATGGCTACCACCAC 5 4 1 80. 00 Collard, et al. [1]
SCoT 23 CACCATGGCTACCACCAG 8 7 1 87. 50 Collard, et al. (1)
SCoT 25 ACCATGGCTACCACCGGG 1 1 0 100. 00 Collard, et al. ['°]
SCoT 28  CCATGGCTACCACCGCCA 7 5 2 71.43 Collard, et al. (1)
SCoT 30  CCATGGCTACCACCGGCG 6 5 1 83.33 Collard, et al. ['°]
SCoT 32 CCATGGCTACCACCGCAC 7 5 2 71.43 Collard, et al. (1)
SCoT 34  ACCATGGCTACCACCGCA 7 6 1 85.71 Collard, et al. (1)
SCoT 35 CATGGCTACCACCGGCCC 7 6 1 85.71 Collard, et al. ['°]
SCoT 36  GCAACAATGGCTACCACC 4 4 0 100. 00 Collard, et al. (1)
SCoT 40  CAATGGCTACCACTACAG 6 5 1 83.33 Luo, et al. [']
SCoT 41  CAATGGCTACCACTGACA 3 3 0 100. 00 Luo, et al. ['?]
SCoT 47  ACAATGGCTACCACTGCC 4 4 0 100. 00 Luo, et al. ['?]
SCoT 52 ACAATGGCTACCACTGCA 4 4 0 100. 00 Luo, et al. ['2]
SCoT 54  ACAATGGCTACCACCAGC 2 2 0 100. 00 Luo, et al. (1]
SCoT 60  ACAATGGCTACCACCACA 6 5 1 83.33 Luo, et al. ']
SCoT 67 ACCATGGCTACCAGCGGC 3 3 0 100. 00 Luo, et al. (2]
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Total number Number of Number of Percentage of
Primer No. Sequence Origin of primer
of bands polymorphic bands  mono-morphic bands polymorphic bands/%
SCoT 71  CCATGGCTACCACCGCCG 3 3 0 100. 00 Luo, et al. [1?!
SCoT 74 CCATGGCTACCACCGGCA 5 4 1 80. 00 Luo, et al. [?]
SCoT 75 CCATGGCTACCACCGGAG 5 3 2 60. 00 Luo, et al. (1!
&1t Total 130 110 10 84.62 Luo, et al. [2]
S35 Average 4.81 4.07 0. 74 87.68 Luo, et al. ['?]
bp M 1 2 3 4 5 6 7 8 9 10
5000
3000
2 000
1500
1 000
700
500

M :Marker;1 ~10; SCoT 5|4 11,12,13,23,28,30,32,34,35,36,
M. Marker; 1-10: SCoT primer as 11,12,13,23,28,30,32,34,35 and 36.
El1 #B4> SCoT 3| ¥iFikE R

Fig. 1
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Py e 25 1 ~8 2%, F1 4. 81 Z&;SCoT 23 %
Z,h8 K A EZEEER 1 ~T7 %, 11
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Part SCoT primer screening results

4.07 %4 25 FA0E 60% ~ 100% , -] 87.68% ;
LA MIAE] 100. 00% 1 &7 40. 71% , BAK 2519
SCoT17 F1 SCoT57, K 60% . 45520 . 53k H % 27
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M:Marker;1: 5785 2832 93 5.4 533515 5 5344858 535 (5.3 56 8 5. 21,7 . g 5 21;8 . B A4S &
539059 5310 E 5 5 ;A:SCoT23;B:SCoT30;C:SCoT32;D:SCoT35,
M: Marker; 1:Qihuang. 28; 2:Sudou 4; 3:Gongdou 5; 4:Xudou 8; 5:Wandou 3; 6:Yudou 21; 7:Wandou 21; 8
Nannongcaidou 1; 9:Wandou 9; 10: Nandou 5; A:SCoT23;B:SCoT30;C:SCoT32;D:SCoT35.
2 SCoT 3145 10 MR EE M mMMT BERHIELEIL
Fig. 2 SCoT fingerprintings of 8 cultivated soybeans based on primers
SCoT23,SCoT30,SCoT32 and SCoT35
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2.2 BEEZHEESH
HET SCoT BHla i 159 5 K L E AL B AL
FEFRA S Hr 48 2R, BV R L F W AP Y Nei's
FEPH ZREPEFE R Shannon 15 215 500 F- 2448 Fn s
T PR I 5 T 7 ot T 3, e 9 9 R L I
¥E £ & 1F B & & PIC ( polymorphism information
content ) LA R 75 it Pl 25 6, (H AR 9 LS R 7 i
PR (ER2) .

T SCoT B¥a i 159 43 K 5 il 8 AL A M &
B0 F A 0.323 ~0.969, - ¥ 35t A4 AH AR R ALK
0.567, SCoT 4l (1353 (L AR LI 52 H50FN b 2 IX S5 AH
K, LB B G VLR R E 1 S5 5 RIK 87c

=38, I TTE 11 5575 2 5 AR R 5
1, 40,969, M PR AN KT A 4 HL 26 5 SR
BT 4 S AU RBURAR, R 0.323,

F2 SCoT tRiCEAE MBI KR E & B MR E & S
Table 2 Genetic diversity detected by SCoT markers

Nei's JE K ZFE M Shannon {5 5 5%k -
_ _4 ] e 2 HEf B PIC
X Nei's gene diversity( H) Shannon’s Information index (1)
Growing area BN OROK P B AN ROk P B b Rk P B
Min. Max. Mean Range Min. Max. Mean Range Min. Max. Mean Range
T Huang-huai-hai 0.10 0.50 0.37 0.40 0.21 0.70 0.54 0.49 0.17 0.38 0.32 0.21
4 J5 Nanfang 0.21 0.50 0.36 0.29 0.36 0.70 0.52 0.34 0. 05 0.37 0.31 0.32
St Total 0.24 0.50 0.37 0. 26 0.41 0. 69 0.54 0.28 0.21 0.37 0.27 0.16
2.3 BEN 2010 A3 A I 401 1 K 2 7 B il 3 A 38t A 24

FET ScoT Fric B d i) st A& HE B X% 159 {3 K w2
B AT SR 28 4 AT 3R W R S R A Y R 2
KA GH R PEA G, TEAHLFR £ D1 =0. 54 b, 7]
DLBE 159 i KRG E BUs R R LM K2, T 260
99 AN K ELH B b 32 280 BOUEVE AT R VL5 L L
R GRS Horp R A B RN T T
HKRED  TLIRAEBR 7T 1 51 58 — 161 P4
T 28, e A 6T 128 rb i i R
(307 84 —4 SRR G 1 Saiklor 2] 1288, R4
PRAFRALT T 2RHErh s ZRA W 13 i RO RS,
BR T 5K 6 S0 T 128, HAx 12 MMERBA T 1
FeREr . [ZSRE 60 A5 Rh 202k H B 7 L
IR DU A4 ) R, OF BLIBAE (RS L a1 L Bt
M HTTT AL PG48 (8 A 38R 67 T 10 260 dbae
ARG H B AR ZE TR I 2R 34 A (£ 3) 6
2.4 HHEAIPEFEHYIEE ST
2.4.1 3@AESHMESH

PR L R AR 0 R 1] AT LK 159 4y K =
AR SE FE AR (1923 - 1970 1971 - 1990, 1991 -
2000 F12001 -2010 k5 AN REHEAT 00T, 5 AT
BERG 3 A B Z R KF 945 5 H( Nei’s LA
Z M%) I(Shannon {5 B840 A1 PIC( ZEMAF R
BH ) AL R A 2 A Y, X AT R B T e
FARFEAR D G, 5 RAMLI, 1923 -
1970 1971 — 1990 4F3X Wi/~ B H .1 F1 PIC (B 153%
Wk, 2 WIBE & B[R] A HE RS, [ R 2 R A
iR 2 PR 2 3G 4, #1990 - 2000,2001 -

PEACE 5% H .1 RN PIC B4R 36 WA 6 16k o
B Z th R G E R E L, AR E] Y 3t 1S
SE L FEA A HCHER AL Z R KPR, 70 4R 4R
J G A28 B R ORI KRR, 24 38 E RO i 35t
1L 2RO R AR (R 4) .
®3 k@A ELEE SCoT RETLBFHS
Table 3 Provincial subpopulations distribution

in SCoT ~ clusters

ST T
R I H#E SCoT ~ cluster
Provincial
subpopulations [2% [ Group 112% MGroup it Total
Jil g Henan 33 0 33
1I% Shandong 10 2 12
Jt A Beijing 8 13 21
M Jiangsu 34 2 36
1 Shanghai 0 2 2
2% Anhui 12 1 13
W4t Hubei 0 12 12
1 ® Hunan 0 7 7
PaJi Sichuan 0 16 16
M Guizhou 0 3 3
Wil Zhejiang 2 0 2
VLYY Jiangxi 0 1 1
Jdt Hebei 0 1 1
41t Total 99 60 159
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Table 4 Genetic diversity detected by SCoT among period subpopulations
Nei's FL K ZHEME Shannon 13 B35 %k .
s L L LA BB PIC
Nei's gene diversity(H) Shannon’s Information index (1)
Population
%/ Min. £ K Max.  F3 Mean  H¢/N Min.  fx Kk Max. 3 Mean  f/)y Min. K Max. 34 Mean
FHAEEAR Ancestor 0.23 0.50 0.26 0.39 0. 69 0.38 0.21 0.38 0.22
1923 - 1970 0.19 0.49 0.34 0.34 0. 69 0. 49 0.27 0.36 0.29
1971 - 1990 0.22 0.50 0.37 0.38 0. 69 0.54 0.16 0.38 0.32
1991 -2000 0.24 0.50 0.37 0.41 0. 69 0.54 0.20 0.37 0.32
2001 -2010 0.21 0.50 0.37 0.41 0. 69 0.54 0.15 0.38 0.32

2.4.2 AAGLEASAT HES AR R R
FRIE R (0 R 43T 485 50 /2%, 1991 — 2000 15 2001
2010 4F1 2 7 BEIE] AR UME B 5 L AL G 3 K 5
1923 — 1970 4F 2 TEREN] UMD AR (3 5) . 4] 4

DRSS 73 IR 309 SV TR] DR K275 0 ARl A AR AL 2R KK
JITARAR 4 o I SO0 1) SR G P DA v e i e
AT ARl 4 23 5 56 R Aok, T AR AR ST 9 & o
[HES SIS =3/

&S SHETEEXSERGAMAOEMEREFRERES SR

Table 5 Nei's unbiased measures of genetic identity and genetic distance of period subpopulations

HEAR AR HIEFEA

1923 - 1970 1971 - 1990 1991 -2000 2001 -2010
Population Ancestor
FIEEZA Ancestor 0. 893 0.908 0. 901 0.902
1923 - 1979 0.114 0.953 0.950 0.952
1971 - 1990 0. 097 0. 048 0. 989 0. 989
1991 -2000 0. 104 0.051 0.011 0.992
2001 -2010 0.103 0. 049 0.012 0. 008
HLIE3EA Ancestor
1923-1970
r 1971-1990
L{ 1991-2000
2001-2010
I T T T T I T T T T I T T T T I T T T T I
0.90 0.92 0.95 0.97 0.99
Coefficient

B3 SRETEXETRMM SCoT tRiCRER

Fig. 3 Dendrogram based on SCoT data of cultivated soybeans among period subpopulations
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