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Genetic Diversity Analysis of Tetrastigma hemsleyanum Diels
et Gilg Germplasm Accessions by SRAP Markers

YIN Ming-hua',SHI Guang-yu', YU Xue-ting' ,CHEN Mao-guang',
LIAO Yu',WAN Zhi-ting' ,CAI Hong’ ,CHEN Rong-hua’
(' College of Life Sciences ,Shangrao Normal University ,Shangrao Jiangxi 334001 ;
*Shangrao red sun Agricultural Development Co. ,Ltd. ,Shangrao Jiangxi 334700)

Abstract ;In this study,the genetic diversity of 64 Chinese Tetrastigma hemsleyanum Diels et Gilg germplasm
accessions was analyzed by SRAP markers. By screening for polymorphism ,ten out of 30 primer combinations gener-
ated reproducible fragments and they were used for additional diversity analysis in 64 genotypes. Fifty-seven poly-
morphic loci were amplified , with a polymorphic percentage of 66. 67% -100% ( mean ,90. 38% ). Each primer com-
bination could generate 4-10, with a mean of 5. 7. The average alleles ( Na) , the average effective allele number
(Ne) ,the average Nei's gene diversity index ( H) and the average Shannon diversity index () of 64 samples were
1.9038,1. 5150, 0. 3009 and 0.45259, respectively. The genetic similarity coefficient ranged from 0. 4603 to
0.9206. By UPGMA clustering, 64 samples were divided to 9 groups when the genetic similarity coefficient was
0. 7256. Notably ,several accessions collected from Jiangxi were clustered into group of accessions in Hubei, Hunan,
Fujian and Guangxi,and several accessions could be clarified into group in Zhejiang. In addition, we constructed the
fingerprints of 64 genotypes by using primers EM3ME3 , EMI3ME13 and EM14ME14. The dataset might provide
reference in evaluation and identification of Tetrastigma hemsleyanum Diels et Gilg germplasm resources, and also
breeding for new varieties.
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Table 1 Information on 64 samples of Tetrastigma hemsleyanum Diels et Gilg

HAGS Tl U KR (m) FEA GRS T b 4R (m)
Sample number Collection site Altitude Sample number Collection site Altitude
1 YLV E LR BAST 315 20 B R B X 518
2 WAL ¥ 4l 364 21 IV e AR K A € 970
3 PR A I 1048 22 TSI 784
4 WIrE TS 318 23 I VE e AL AT i 870
5 iR S e N 1110 24 =R R T R 1700
6 HEPRE R B A 1128 25 T PY RO AT 930
7 WIrE g 7 L AE T 612 26 = SO B R 1863
8 W R DL ¥ K 356 27 BN VHTE S ET 1060
9 HPRHK 589 28 RN TF S 319
10 TR 1L 1L S 1172 29 TR AL R 462
11 W7 KRR A AEL ) el 658 30 SR 1175
12 DY) S 1L P 1426 31 T TG IR U R AR el 520
13 WAL &S] 687 32 YLV H I L 672
14 WL i DU AL 386 33 VL VG4 7K 328
15 W KK A4 MR 603 34 WL BT RIS 894
16 SRR R AL 996 35 ietain G e e 394
17 P T 1586 36 itk =Y E K= 396
18 JURE ROl A L 996 37 WL BRI I 310
19 I PSR S e 370 38 WL T 9 R FESF R L 362
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Sample number Collection site Altitude Sample number Collection site Altitude
39 TP BH = Bd 569 52 VLV 2SR B 2 Tk Ll 518
40 TLPE M E 1L 4 Wi 457 53 TR L R 5 X 648
41 VLV T IR BT R 465 54 VLG SRR A5 & 756
42 ZEEILFER X 835 55 WA A R 328
43 YLV T L 5 368 56 HRHEPE 581
44 WL T R B Sp R 558 57 VLG22 3 B 580
45 WL K AR VE 5 446 58 VLV TR g 1L 386
46 WL & AN 332 59 WAL 481
47 AR L R K AR SF 563 60 TLVH R R LR 346
48 WA M =T EAERR 563 61 TLVG RS B IS 45 469
49 mE = =InE N 550 62 AR ST v 1R 324
50 TUWATRESF/NRHE 467 63 VLV B E AR E R 565
51 PANEE B i eI 752 64 A B AR S L bR 725
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Table 2 Information of SRAP primers used in this study

Gk kv 2] S A Gk kv ] SIMAE
Primer code  Primer combination || Primer code Primer combination
P1 EMIME1 P16 EMIME14
P2 EM2ME2 P17 EM1ME3
P3 EM3ME3 P18 EM16ME16
P4 EM4ME4 P19 EM5ME16
P5 EM5MES5 P20 EM17ME17
P6 EM6ME6 P21 EM7ME17
P7 EM7ME7 P22 EM18ME18
P8 EM8MES P23 EM18ME9
P9 EM9ME9 P24 EM18MEL0
P10 EM10ME10 P25 EM19ME19
P11 EMIIME11 P26 EM11ME19
P12 EMI2ME12 P27 EM11ME12
P13 EM13ME13 P28 EM14ME15
P14 EM14ME14 P29 EM14ME7
P15 EMI5SMEL5 P30 EM8ME4
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Fig.1 PCR amplification of SRAP primer combinations P1-P30

Table 3 Polymorphism information of 10 primer combinations

=t S Tt S Shamon sty TR
Name of primer Sample size ALK Ne SN RN Polymorphic loci Polymorphic
Na H 1 percentage
EM2ME2 64 1.6667 £0.5164  1.2983 +0.2886  0.1979 £0.1742  0.3118 £0. 2613 4 66. 67
EM3ME3 64 2+0 1.5830 £0.3372  0.3405 +0. 1463  0.5124 +0. 1730 10 100. 00
EM6ME6 64 1. 8000 +0. 4472 1.4292 +0.3951  0.2530 +0.2159  0.3794 +£0. 3022 4 80. 00
EM7ME7 64 20 1.5748 £0.4111  0.3258 0. 1815  0.4894 +0.2193 6 100. 00
EMIOME10 64 1.7143 £0. 488 1.4299 £0.4168  0.2472 +£0.2159  0.3691 +0. 3000 5 71.43
EMI2ME12 64 1. 8571 +£0. 378 1.4742 £0.3148  0.2920 0. 1649 0. 4440 +0. 2300 6 85.71
EMI13ME13 64 20 1.6297 £0.3916  0.3483 +0. 1866  0.5109 +0. 2385 7 100. 00
EM14ME14 64 2+0 1.7765 +0.3134  0.4193 +0. 1216  0.6042 +0. 1368 [ 100. 00
EM15ME15 64 2+0 1.4039 +0.3748  0.2505 +£0. 1779  0.3951 +0.2304 5 100. 00
EM17ME17 64 20 1.5506 £0.3164  0.3345 +0. 1345  0.5096 +0. 1542 4 100. 00

Na :Observed number of alleles, Ne: Effective number of alleles,H:Nei's gene diversity,/:Shannon’s Information index
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Fig.2 PCR amplicons using primer combinations( EM2ME2 EM3ME3)
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6 9] THAR A = B R

2.5 64 N=MEMRFIERN DNA IE8EIE

HRIE PCR ¥ 38 25 5, L 10 Xt 5] 9 (EM2ME2
EM3ME3 . EM6MES . EM7ME7 . EMIOMEL0 . EMI2ME12 |
EM13MEI3 . EMI4ME14 . EMISMEL5 . EMI7TMEL7 )
H 38 L Kk A JE A, Quantityone 314422 il 64
Oy =35 R R A DNA F8 8-S (F 4) , MR
10 1~ SRAP 514 #4528 | ik th 5 |4 EM3ME3 |
EMI3ME13 fil EMI4ME14 ¥ 34 (%) DNA $& 20 &% n]
FTFAEK 64 3 =M H R RIS E

3 e

H H = i R 1 2 R P LT
R EVERI DT 5 2E 3 IR TR S
AR Ff BE T ROB (14 43 2y % AR AR B AR O ik
5y 52 IR B RIS A F R0 | 25 AT AE — RE 1Y SR BR AV
AR, B & AW # AN & &, A DNA /K-
XYL R T R R A2 B R
(55 A RTRE ™ =& s Z M DNA 2 F
FRiCEIBFFE UL JLARAS 3 1 56, RPN A Peng
2SI ISSR 1 SRAP 43 TARICH A3 1% =i
T A 4 A X 24 3RS SR AN 27 FS R 4 3%
1B ZREMEREAT T 9T, (R A K00 R AR 2 B ffg
L SRR N 38 A LY o TR AR TA] , AR R4
() A st AL AR S /= T HF AR HE AR . SRAP J2& i 36 [
Bl LS50 e TS AR A, JRE R R
FRFEIFR A F R B 5 F 375 R
FER A0 7 A 2 25 1k, T RO A G 51 Rl
SRAP faj B ek St e A v S IR AL
S5, AT [0 AN S 7 5, —AMRIC BT RS Y
WM ERE L JE— s G 2B A 5%
TR YR AL ZREVE M SRAP . AFLP
SSR.ISSR I RAPD it B A %% 22 |
Hamrick %[22] N K , Fa e M T R R
REHE T BAL ZREE, Nybom ™ ik | Z4F
A TTARFAEA DR RE KT H ORI (E 50 R
0.25 0. 22,7 AAFHAEY) , HEHEK -0 H 1Y
SEHEN 0. 197 ) FEARBFFE H, 64 A4~ =55 Ff i
P4 Nei's FE [ ZFEM 85 (H) 2 0.3009, F- 3
Shannon ZFEPEFEEL (1) 2 0. 45259, KW =75 64
A ELFP IR LN 2 DNA i 22 S PER s | LI R N
& [A I I =135 SRAP 7 Fhnic o] DL 4T
Mz W = 64 DNEEARANRIFIR Z 5, 7T A
R e e I B =7 A = e Vo
ol F BEE 10) £ 38 £ 22 R K T vy, 2R I ) ot 17

AL ZFREVERY SRAP 4347 1227
- (o] o -+ wy o~ 00 (=2} 2

| | I =8

| 1+ 4 = £

f ) | I 2 E

| I | 1 | * &

{ | I - f=

| | } } 1 =35

+ + + E 1 =5

I I z 2

I I | { | & £

) g s %

I I I 1 | = £

I I | 1 sz

I I | | = §

+ 1 + 4 = £

I I 1 1 s E

I | | = ¢

- I I 1 I {1 = £

5 1 + +—1 e =z

I I I | =&

_ } 1 I ] =%

| F + + =

I f I 1 | = &

| | I | =&

I } i + ~ = #

| I | | s £

{ I I { Az

= i I 1 a ¥

+ { o = = TRE |

} I | I | = &

I 1 | I I | = ¢

| i | 1 1 8 §

—+ | 1 s &

I } | I { 4

| 1 i I ak

+ + 1 + ad

I I +—+ 1 s £

I 1 | I 1 e £

| I I I | = &

= | +—1 t - &

| | | = ¢

I I | I | n £

I I | + -+ 1 = £

I i 1 i | = &

{ | | { s §

i i z E

t | | 1 1 =2

| | i ! } -

} } + | { =

| - .

1 1 I { = £

| I 2 £

1 1 —+ 3 £

| 1 1 s £

| I a k

} | I I -

} 1 I I 2 f

I I i | I * §

I I 1 I 1 =&

| I 1 | | = §

1 I | I I s £

| | 1 I I :

RE AR AR DKTE s AR BRIV L 43 HE (% )

10

Abscissa ; Electrophoretic channel , Ordinate ; Fragment size

and similar percentage( % )

4 EHTF3|4 EM3MES3 i) 64 {3 =S R

#iER DNA 550 E it

Fig. 4 DNA fingerprints of 64 Tetrastigma hemsleyanum

Diels et Gilg accessions resources using the amplicons

of primer combinations EM3ME3



1228 Mo o fE

g‘lc

S 19 &

(IREERER ) FEARBIGE b, = 64 MEEA TR
L ZREE AR, R =3 I = L R B Y
[EVIESE

P X = AL ZREE Y ISSR 43 Hrah
R 24 I RER B R 4 RS, WivT b il 43 2R
eSS 12848 N 2RLAVIVE 74 Wb 1R S5 5y
F LR S TP B LA A TS, SN ol o B 2R
HHE IV 2, M AEARDE S, E AL A L R ECh
0. 7256 4b 64 - HE AT R AT 23R 9 41, o VIV |
WAL RS AR A = A U O S VI, 3X S R
AT BRI FE A5 SR AR — 20, I ThE B T R ek
SR R e MW SR el Tt I SN WU E g T ik
= M5 R P - BH = B4 = - b 44 B
B2, T PG H X)Ll YT 75 524 8 K YTV P4 £ 1
S WG YTVE R R AT IR YOS s R T
PO AR TTVE IR B SE £ oIl VTP SRR
[y A AN S I A N AN il A A TIREAR
VO = 2RIV SR AT 25 e f7%) = 3 o ) 5 A T 40
FRB RS VI, X FE B, g SR 5 i AR b 2L
BB, =S R  BET 5L
Wre Amd Ve SRR Oy — 2 T S
WL = SRR —2, PR R U TP A
AIRESE =R L SRR I O B = AR
FRUR ALK, X =3 A3 BE R A B IR,
PR = H s 2 retE, ik, i g sy = Hfp
e DR 2 s I I i X = e e R R R A L

2% ik

(1] HKE, w0 e, BEE R, i, et B30,
AR B = A K &R T R, KRl B2,
2018,24(1) :7-10

(2] SEE, S5 eE BRERE, LD IR, RBE. ALY AR R B
MR =i R A i LA 59OLRRE R m. PEAL AR
2FBEAER 2017 ,32(5) :59-63

(3]  #&I53C, XML, XB I, = i35 5 4 SSR 15 B2 #r. I R
SFHIZE,2017,10(12) :1-2

(4] AL, EBMHEEE. =0 Ay R B A 9. PR E S 4R,
2005,5(8) :774-776

(5] R, BEWH BT, HFRE, RE0E, 5. AFHFE =0t
BRI . #iiT b 2447 ,2015,27(10) :1752-1756

[6] X% FILLC, 28, PRE BRI, —HEFNEBERS
SALGEMITRGE. R &2 2015,46(17) :2610-2617

[10]

[11]

[12]
[13]

[14]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

(23]

[24]

[25]

T, FOT B AL PR B AN G, VR R, R B 2 T
Y= 0 O B R R AT, WL TR 3R B AR
2H,2016,35(4) :636-642

i R B, BRRR , B E R =M B RO P Y
TH2EIE 4 ,2016,32(4) ;480-483

TEIE & B0, RS 2Rk, A 0. =0 S B R X A
JiFE HepG-2 A X AR B Fh A AL 1 25800 HWF 5T vh 4k
2249 ,2017,35(10) :2615-2620

VESC, (R B, RO, B0, T, B S, S . UPLC-
MS/MS 7[RI 5 =055 77 10 Folt 2 AR 28 1 43 252 2 41,
2014,49(12) .1711-1717

VESC, ST AR B, BRE, T, BRI,
HPLC-Q-TOF-MS F1 UPLC-QqQ-MS i = M35 F N/ &t 5
SETEBFSE. thE th 25245 ,2014,39(22 ) :4365-4372

RS, BT SRR M =5 19 POD [A] T-fg L 4%, St
el ,2010,38(7) :50-51

FA T A L 3 AR IRt = 5 R A R A LA SE.
AR ,2010(21) :34-36

Rl AR XU, 5 R, RO, SFI. B M =i
il 0 U5 38 1% 22 BF E Y ISSR 40 A7, YL TG AR ol K 2 2 412
2015,37(5) :914-919

Peng X,Ji Q Y,Fan S W,Zhang Y J,Zhang J J. Genetic diversity
in populations of the endangered medicinal plant Tetrastigma
hemsleyanum revealed by ISSR and SRAP markers; implications
for conservation. Genetic Resources & Crop Evolution, 2015, 62
(7) :1069-1078

Li G,Quiros C F. Sequence-related amplified polymorphism(SRAP) ,
a new marker system based on a simple PCR reaction:its application
to mapping and gene tagging in Brassica. Theoretical & Applied Ge-
netics,2001,103(2-3) :455-461

XUGHE, VERE, Ty, SR B BT @S IR R
SRAP-PCR 73 FHRic i R L4k B 51 Wy il . b= 4 , 2016,
24(5) :1080-1086

JEPRTL, B 2w, SRabR. LT SRAP A ict i =] == Fh Jot B¢ i st
P RS BT o3 7 B Oy A . T [ AROIL R, 2015, 48
(9) :1795-1806

FERITR, BURES  BR2 4R, AR SE, B 284, s A, . Ni
SRAP FRicAl g 11 257 B 5¢ I DNA 5 S AE 458 155 U5
24 ,2014,15(3) :597-603

Budak H, Shearman R C, Parmaksiz I, Dweikat I. Comparative
analysis of seeded and vegetative biotype buffalograsses based on
phylogenetic relationship using ISSRs, SSRs, RAPDs, and
SRAPs. Theoretical & Applied Genetics,2004,109(2) :280-288
X rpe BRGEIR 2R YRR 2R E R ORI 2,
1. JET SRAP bRic i H B0k 1% Z Rk S s (L. /Y
AL FEIR2A 4R ,2018,19(3) :468-477

Hamrick J L, Godt M J W. Plant Population Genetics, Breeding
and Genetic Resources. Sunderland ; Sinauer, 1990

Nybom H. Comparison of different nuclear DNA markers for esti-
mating intraspecific genetic diversity in plants. Molecular Ecology,
2004,13(5) :1143-1155

Nybom H, Bartish T V. Effects of life history traits and sampling
strategies on genetic diversity estimates obtained with RAPD
markers in plants. Perspectives in Plant Ecology Evolution & Sys-
tematics,2000,3(2) :93-114

V) B, 224 M REMR A% 2 R 1 RVBUE 23 BT, ARl B2
1995,31(11) :543-549





