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Abstract; Genetic diversity of eighteen Gleditsia sinensis germplasms was analyzed based on SCoT markers, the cluster
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bands were obtained from fifteen primers selected from 51 SCoT primers, including 216 polymorphic bands, with a poly-

morphism rate of 96.61%. The average of the polymorphism information content (PIC), observed number of alleles

(Na) , effective number of alleles( Ne) , Nei’s gene diversity (H) and Shannon’ s information index (/) were 0.875 9,

1.964 9, 1.440 1, 0.272 6 and 0.426 1, respectively. The genetic similarity coefficients of these samples were between

0.491 4 and 0.938 1. Therefore, it indicates that there are rich genetic diversities among these materials. The results of

cluster analysis showed that, eighteen G. sinensis germplasms could be divided into three groups when the genetic simi-

larity coefficient was 0.60. G. heterophylla formed the first group, G. melanacantha and Zaojia-T formed the second

group, and the others formed the third group. DNA fingerprints of eighteen samples were constructed from eight polymor-

phic loci amplified by three primers, and these materials could be distinguished and identified accurately. All these re-

sults provide the important information for the identification and breeding for new cultivars of G. sinensis.

Key words: Gleditsia sinensis, SCoT, DNA fingerprint, genetic diversity

B I2)E (Gleditsia Linn.) REFRHARLEL, 4
A2y 12 B, 2 A0 T 3 YR HR SR i
(BT 55 ,2003) , HE = 8 B, BlaE 1 R, Hop
hE RIS AR E AR, T2 0 m TR
E AR b AR RS, ZAEK TR
BRERIX, IR R w e, A
ZREZENAENBRYE, B 2R E S, AT
AR R RR Bl 47 bR K% el bk 5 Ak A B AR AR Fofr (T3
45,2003 ;115 %% ,2003) . I HAA TR S 25
P, B3 Bl AR RN AL R R
L2 T B YR T LR AR I R A 22 B g RE 1Y G
hehiZ—, BB s b Rl (9 E 8 45, 2003) .
IR, 50 €A 2 P R A 3k it Bt 75 Y 70 Fn B AR T
JEORE( E R AEAE2008) , A& A BRUSCR AL AR 4
(kZ R4, 2013 ), B A E N AR T
BLAR R I S S R ) v M R (e R AR
2013 ARAMAESE, 2016) | 51 Bl Rk By (98 € B A%,
2015) AR E M (4 ,2003) %07 0, 3 IF
T RS IR AL 2 5T (25 S MU %, 20065 2=
fi%5,2013) , i, - Fhric R E G 7E R
JERF TR AR BN TR % 45 (2017) BT kA7
T R3¢ EST-SSR 519 W I & 5 i &, HIE 52 31X #&
5| e L R [E) EL A AR & 1 38 A b DL T
R FL S 5T G U I a5t A% 22 MR MR T R B A A AR A3
Mroy B, 265 (2017) FIH AFLP 73 F5
ICHEARXS 10 A~ g 7 B IERER AT T 38048 ZFE 1%
OYMT, 45 5 2 BHIE R PN 11 A S 0 1 8 AL AR S 1Y
FAA IR ) 35 % 22 A 1 5 a4 45 4 14 JE AR

AU HA Tz Rk B ARG LA G T HL
B HMRAR 1R A Bk S R R A G
R IFH IR T BIERPRNE SE BT,
G FARCHORTE 20 R Ge ik Ak BT 58 IR S8
0 VT ) e 45 T T R = A ROR

a5 F A W) 2 1 R R R 1 4y F bR id 3
RYFF KRR, B 53 FARiC AR EB & A H AR
H br i 15 % 15+ 2 B 4% (start codon targeted poly-
morphism, SCoT) j& H Collard & Mackill (2009 ) F
KW H R o FAric BAR, OF B Je e kR
75 LARE T 2 — i B T B 5 W4 1 B0 19 43 F B
ICHEAR . SCoT HAHAER f Gl M R 47 251k
Fw A B S UL A, () B SRR X R R AT R
BLCAR TR AR, CAaEZ MY 115 3]
R (B rEae s 2013 FAdME%E 2015, £ LW
85,2017) o it A5k SCoT ARic X 1) g 4
18 3 ¥ R 5T 9 U5 AT 5t A% 22 AR 1 A A, JF A
DNA F8 80 3%, LU Sy 52 3% B Jox 5% 58 179 %6 58 R0
R Al i3 B SO T SR R AR

1 MR 57 %

1.1 R F

PR HE 3 AP AL 18 iy, HARILZR 1, BREF
LI 1L IR T Sy LA A AR 15
AR ALK 7 B e | RO (RO ) P
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Table 1  Materials used in this study
B 44 sl o SRS b
No. Species name Cultivar Source
1 B HLIE Gleditsia heterophylla MR B R Xiuwu, Henan
2 I3 G. melanacantha VAR BB Xinzheng, Henan
3 BIE G. sinensis M Mici i 4 # B Songxian, Henan
4 TR3E G. sinensis M Shuoci T B 1 £ Songxian, Henan
5 W IE G. sinensis B 1 Yuzao 1 VAR Z Bo’ ai, Henan
6 W G. sinensis KT 2 Taihang 2 1% Bo’ ai, Henan
7 HLIE G. sinensis i 2 Yuzao 2 VIR Z Bo’ ai, Henan
8 TB3E G. sinensis M2 F 2 Huaizaowang 2 5% Bo’ ai, Henan
9 BIE G. sinensis H3E-H Zaojia-H A BG4 Xinzheng, Henan
10 BIE G. sinensis FRl Jike TR BFIR Jiyuan, Henan
11 HIZ G, sinensis #0 1 Songei 1 TR % B Songxian, Henan
12 HIE G. sinensis 5} Boke VTG % Bo’ ai, Henan
13 K0 Unknown BT Zaojia-T B H L Xinzheng, Henan
14 YLIE G. sinensis £BL 1 Jiaoke 1 T E 1B Xiuwu, Henan
15 RBIE G. sinensis FEEL 2 Jiaoke 2 TR & 2 Xiuwu, Henan
16 I G. sinensis $EF} 3 Jiaoke 3 M B R Xiuwu, Henan
17 K3 G. sinensis FER] 4 Jiaoke 4 T EF B Xiuwu, Henan
18 B G. sinensis £} 5 Jiaoke 5 T B I Xiuwu, Henan

MRS EZ 2 5E , J3 e -T2 M+ H:
FESIHER T 3 4F A SEAR v, B B0 A0 2
BT R B A SRR 5 B e A R 22 5%, T
SIS AL, BT AT BB BE AL R B 3 Bk
BEMRCRAE 2 TR Ao A, BT - 80 CHl IR
UKAR IR AR

B3 2xTaq MasterMix ( 75 Taq DNA Poly-
merase, 2xTaq PCR Buffer, 3 mmol - L MgCl, il
400 pmol + L™ ANTP mix) I [ b 50 Mt 20 £ 4
FHEA BRA F], SCoT 5 5 75 . 45 (2012) 24
AT E 40 2551 51 i & ME R A R (L) A
FRZ R
1.2 23 EFEH DNA AJRE

AN RIE AN 3 A TR R Ak 1Y 4 Bl e 2
R A RBR CTAB % (k2145 ,2009) $2 1

S DNA, JF R B Al DNA ¥ B2 7 B 2 20

of 1

ng « L RAFT-20 CEH,
1.3 SCoT-PCR &3 #f

PEFH 40 4> SCoT .54 (SC1-SC40) Fl 11 4>
H1 SCoT M5 | W4 B i A i 51 4 A 33 51 451
P B R AT Y8 ROVAR AR 10 pL, Horp
DNA 1.0 pL, 5% 1.4 pL, 2 xTaq MasterMix 5.0
wL, RNase-Free water 2.6 L, SCoT-PCR ¥ 1 &
5 94 CHARYE 5 min; AR5 PEAT 40 NEER,
£45 94 CAEPE 1 min, 50 C & 1 min,72 °C ZEffi
1.5 min, )5 72 CHE{# 8 min,4 CHRAEZH. ¥
B 1.5% RS AHEE IE A0 S
1.4 HIESIT O

FRE FL Ik &5 SR B A7 4 I ST i, #E LTk
IR )7 8 F o2 B DNA Z&4Fic b1, Jich
“0” JEHE 1,0 FHRE, B LR S A POPGENE 1.32%K
AT SYEE 0% (PPL) W57 JE KL (Na ) |
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Table 2 SCoT primers used for this study and their polymorphic analysis
Piiﬁﬁip Sequfnlj? Epgri(r:ejs?—»a') N T (P DE;L) PIC Na Ne " !
SC1 CAACAATGGCTACCACCA 18 18 100.00 0.900 7 2.000 0 1.489 8 0.286 7 0.443 2
SC4 CAACAATGGCTACCACCT 14 14 100.00 0.897 5 2.000 0 1.478 2 0.296 3 0.459 6
SC6 CAACAATGGCTACCACGC 10 10 100.00 0.830 5 2.000 0 1.497 6 0.299 4 0.462 5
SC11 AAGCAATGGCTACCACCA 20 20 100.00 0.921 1 2.000 0 1.472 8 0.2852 0.443 5
SC13 ACGACATGGCGACCATCG 18 18 100.00 0.925 6 2.000 0 1.591 0 0.3450 0.516 8
SC23 CACCATGGCTACCACCAG 12 12 100.00 0.879 9 2.000 0 1.469 2 0.279 8 0.433 5
SC27 ACCATGGCTACCACCGTG 20 20 100.00 0.899 5 2.000 0 1.371 3 0.247 5 0.400 5
SC30 CCATGGCTACCACCGGCG 12 11 91.67 0.848 7 1.916 7 1.356 0 0.239 2 0.3852
SC31 CCATGGCTACCACCGCCT 10 10 100.00 0.783 0 2.000 0 1.347 0 0.240 1 0.393 9
SC32 CCATGGCTACCACCGCAC 19 18 94.74 0.919 4 1.947 4 1.5252 0.317 7 0.482 8
SC10+SC11 CAACAATGGCTACCAGCC 20 20 100.00 0.913 4 2.000 0 1.449 8 0.277 8 0.4350
AAGCAATGGCTACCACCA
SC21+SC22 ACGACATGGCGAACCACA 14 13 92.86 0.868 3 1.928 6 1.343 4 0.223 5 0.362 5
AACCATGGCTACCACCAC
SC23+SC32 CACCATGGCTACCACCAG 13 12 92.31 0.855 7 1.923 1 1.426 1 0.260 2 0.405 5
CCATGGCTACCACCGCAC
SC26+SC27 ACCATGGCTACCACCGCT 10 9 90.00 0.809 1 1.900 0 1.319 1 0.215 4 0.352 0
ACCATGGCTACCACCGTG
SC30+SC32 CCATGGCTACCACCGGCG 16 14 87.50 0.885 7 1.8125 1.358 6 0.221 8 0.349 0
CCATGGCTACCACCGCAC
ST Total 226 216
-4 Mean 14.40 96.61 0.8759 1.964 6 1.440 1 0.272 6 0.426 1
e T SRS N ZEMEMAEG PPL. 28505 H %, PIC. 285 B &8, Na. IR E KL, Ne. ARSI R NEL

H. Nei’ s FER LM ; L Shannon” s {75 B384,

Note: T. Total number of loci;N. Number of polymorphicloci; PPL. Percentage of polymorphic loci; PIC. Polymorphism information content;

Na. Observed number of alleles; Ne. Effective number of alleles; H. Nei’ s gene diversity; I. Shannon’s information index.

AREMETEE(Ne) Nei’s HHZHE(H) M
Shannon’ s {5 B 55 (1) SFst1E ZHEME S50 AT,
ST (2014) ki ES I WL G R & &
(PIC) i NTSYS-pe 2.0 B4 HE UPGMA i
TRAEH, IS I8 = K5 (2013) B 5 5K
A 18 NI IR T DNA $520& 3%,

2 HEREH A

2.1 SCoT 3| ¥ifit 5 &M
YEFH 51 4~ SCoT 519Xt 18 13 W JEFh Joi 4 ek itk
1717 PCR ¥ 3 e 40 th 1 45715 W M L 2 A8 1k
R PEL R 15 A g1, Hod 3 10 4 SCoT

S SIS . BT k2 AN
QEIJFQ*%J T2, 15 A5y 226 4 5%
iy, Hoh 2 A8 & 216 4 %uu,mﬁﬁa%
(PPL) }96.61% , Z&MA5 E & & (PIC) A&k
JEHE H0.783 0~0.925 6, F I 40.875 9, Ui
Fir ik 51 AE 18 A~ 12 A ot (Al A 1R & 1Y SCoT £
Ak, WIS 7 FE KB (Na) B A5 AL VS LR
1.812 5~2.000, *F- {8 2}y 1.964 6 ; 41 %5 5 fir K A
BU(Ne) AL IL I 1319 1~1.591 0, F¥I{H A
1.440 1;Nei’ s F& K 2 #F P 48 £ i0 28 635 B oy
0.215 4~0.345 0,°F-#J{H 50.272 6; Shannon”’ s {5
,u%?ﬁrﬂ’ﬁf%@lﬁljﬁo 349 0~0.516 8, F¥{H N
0.426 1, SRR, 18 A2 IEF 5T (] 47 7 3¢
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Amplification result of SCoT by primer SC23  Numbers in the figure have the same orders as those in Table 1. The same below.

Fig. 1
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5, S5 R 18 AR IER T 2 )it A% 2 RE PR P
FETE B EPEZE R (X2 =49.795,P=0.000 <0.001) ,
W] 3R A5 3 1 & 2 BUE REAR 4 150 B 72 38
ST i) 352 1 ZREPE KO
2.2 FEBEMERERE RS

FIH NTSYS-pe B4 358 A 5 1] 1Y 35t 1% AH B
RE(Gs) G5 W] 18 17 B IEFh 5w 5 1] 1Y Gs
1£0.491 4~0.938 12 [0 ,"F¥IEH0.711 4, 72518 Ky
0.446 7, BiW] AL 32 4R} ] 47 76 55K 1Y 8t 4% 25 5%
HAp R 4 FERE S 19 6s 50K (0.938 1), K%K
RAIT, IR SRR 2 1 Gs /N (0.491 4) | 3%
LR R

FIH NTSYS-pe FoAFXT 18 4y 18 JE M i i 47 5
Fortlr, APRFEEWI(E2) 78 Gs J90.60 ZbrTHs 18
IR EL Y 3, B H RS S 2
L R IEFRIE-T 5 3 A 15 AR IEFD b K
WOl AR R YE-H B R MR 2 R AR
1 AR 2 FERL 3 TR 1T ORAT 2 BE 2 R
a4 mEFE s,
2.3 DNA 59 EiE

WL A 15 A5 18 fy IR A

0.43 0. 60 0.77 0.94
1BR{EFRLEE Genetic similarity coefficient

Bl 2 18 {73 e bl i W U A SR 2 ]
Fig. 2 Dendrogram for eighteen G. sinensis germplasms
based on SCoT marker

HagE By M, P EH PR SC1 ., SC13 i SC23 3 N5
Yy s in) 8 2L ST 18 i BIEF Y
DNA 520 [#138% (& 3) o B0 R A e — 146 2
L3, AT LK 18 47 2 SR 5T X 3 I A 45 2

3 Wik 54k

3.1 EXMRHF RN BEESHEEST
A 23 T AR B AR 23 Hr i S M o 5% R A e A%
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T
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318 fy i e FiBTE IR A9 DNA 5 S 1%
Fig. 3 DNA fingerprintings of eighteen G. sinensis germplasms based on SCoT marker
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BPERLE 433 (PPL) fik 96.61% , 2 51 (E B
H#(PIC) M 0.875 9,4 F K (& . PIC > 0.5;
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85,2015) , Ud B A BIF 5% 0 328 19 5 | 400 A R b ek ]
BARE M2 80, 7T LA Z0RY T 36 0y st 1%
R T, R A RS 6 FE R B Nei” s JE A
ZAEE F Shannon” s 15 B 48 504> W] 4 1.440 1,
0.272 6F10.426 1, W4k T8 & AKF-. H5h,18 4
FELSE i S5 () Y 38t A5 AL R B (Gs) #E0.491 4 ~
0.938 12 a], 25 iR 1K£0.446 7, Vi B AL k4 R a] 77 78
WEBMZREME, B 28GR ANF
{7 FEPREL Nei” s FE K Z FE 38 B0 Shannon” s {5
BB 4 TR BHUE Z NS T AES S
Kruskal Wallis Test 7 37 FF A K 56 285 S AL E 5L 13X
—458,
32 EXEMRBBENRESN

ATIGE B0 S Y R E A e A 3 A Fil
18 i hf ok, RALER KU TE Gs 2 0.60 40 AT
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5 M RIBREERL 4 FIEERL S A — AL, R 1 A
BE2 FEERE 3 WERAE & RE T R HZ M 5
PORHB A 5IR T 2 A0 30, B8 1 MR E 2 Al
BER—A003 KT 2 B 2 05— 4035 ok 2k
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