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UPGMA R0 42k 2 NEHE. BT 15 MSBHARRRIMSE & X4 20 MR EEMFR, DL KCZ023 {5 1 X 4rfig J1 e
W KCZ023 5 KCZ135, KCZ023 5 KCZ100 LA K KCZ023 5 KCZ147 #9 2 iS4 E VI K 28 A 3 7 s 40 & BE ¥ 20
AR TEA X AY 20 AN BAE R M R BAE SRR L B 34 2 A AT 28 4 3 H A A RE St X KR,
TERIRGE &5 J ATy BAS  Fof Jo  o8 D J 2S SE AS e e $ HERL2 A 4l

KR LT, DNAJRGUEIE; B2, R LR

hESES: S$567.19 XEARIRED: A

SSR Fingerprinting for 20 Kadsura coccinea Clones
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Abstract: It is normally difficult to distinguish germplasms of Kadsura coccinea with morphological traits before they
bear fruits because the evaluations on the specificity are mainly based on fruit and economic traits. Establishing DNA
fingerprinting profile is useful for rapid and accurate identification of K. Coccinea germplasms. SSR analysis for 20
clones of K. coccinea was conducted using 15 pairs of primers, the clones were clustered based on Nei’s (1972) genetic
distance by UPGMA clustering method, and SSR fingerprinting profile was established through combinations of some
markers. 15 pairs of primers produced 75 alleles at 15 loci from 20 clones of K. coccinea, with two to 15 alleles per
locus, the Shannon diversity index varied from 0.199 to 2.456, polymorphic information index from 0.095 to 0.894, and
genetic similarity coefficient from 0.328 to 0.891. The 20 clones could be divided into two groups by the UPGMA clus-
tering method. All the 15 loci could not distinguish 20 clones separately, among which KCZ023 showed the strongest
ability to distinguish. Two-loci combinations of KCZ023 with KCZ135, KCZ100 or KCZ147 as well as 28 three-loci
combinations could distinguish all the 20 clones separately. The 20 clones of K. coccinea show abundant genetic diver-
sity, and can be fully distinguished by any of three two-loci combinations or 28 three-loci combinations. The findings
would provide evidences for germplasm identification and hybrid parent selection.
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Tab. 1 Information of 20 K. coccinea clones
5OMAR KU FHIESH A
o. Clone Source Specific description
1 TDO7 i E e o A R IR &k
2 TDO8 i@ iE 2 Al AF IR b A 2
3 TDI19 il Bl 4E AR TR, &
4 TD21 @ iE Bl g ar A A BOR L MR
5
6
7
8
9

z &

TD22 i B B AR A A R R &
TD23 i i EL Ik B AR A A S0

I

TDA40 38 il Bl gk B AR AT A NN FA R N T
TDA41 383 Bl gk B R AT A REFOETFR)
TD42 58 iE H A S A KIEHR

10 TD43 i B3 07 SE AT W At

11 TD44 i Bl 07 58 L

12 TD45 i E gl O 58 b RERA

13 TD46 il Bl S 58 Rkt R

14 TD47 il i Bl o 5 b L

15 TDS50 il HF 96k KIER

16 TDS1 i 57583k NN

17  TD52 fs:j S-S feak

18  TD54 B v S LN

19  ZI34 m(l%jtmi%é’r’riﬁﬁ S
20 ZJ40 TEMTHTGEETEEN O ®E, /77

12 Hik

DNA $2H(H1 SSR 7r#r. KMk R CTAB
HEIPHLEC DNA, MHTIIIT % 9 28 XF SSR 5| Flih
PEHE 15 Xt (52 2), W M13-tailed 5143k T
SSR Z3#!", KT 10 uL 19 PCR 748 S W AA R
DNA #i#z 50 ng, dNTPs 150 umol/L, MgCl,
2.0 pmol/L, M13 ZEARic5 4 0.5 pmol/L, M13
PEYEARIC I IE M 514 0.5 umol/L, K H5|4¥)
0.5 umol/L, 1xPCR ZZ M LA & Taq DNA A i
0.04 U/uL., PCR ZZihi il Tag DNA R4l K
WRAEAEHE (dba ) AIRA A, 7 PCR 74
% Master cycler Gradient Thermal Cycler (Eppen-
dorf) L i#EATY HE /i, HARF K : 4 min 94 CHi
AFtE; 30594 CARME, 30560 CiBk, 30572 °C
FEAH FEFA 30 UK ;10 min 72 “C ZEAH % H GeneScan
500 LIZ Size Standard ( Applied Biosystems, USA )
JFR, SR 3730XL H shill) ¥ ( Applied Bio-
systems, USA ) ¥l PCR F=¥iy254ME. WH
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Fig. 1 Part clones of K. coccinea showing their characteristics

&2 153t SSREIMIER
Tab. 2 Information of 15 SSR primer pairs

(9= SIHFES (5-3") HE T RREFNIN

Loci Primer sequence (5'-3") Repeat motif Allele size/bp
KCZ023 F: ACATGAGAAAAGAGGGTTTGGGA; R: CACGTGTATTCAAATTCTCGGCA (GA)7 103~129
KCZ029 F: TATGAGCTGGAAAACACCCGAG; R: TCAACTGGATTTGCGAAATGGT (AAG)7 105~120
KCZ031 F: GGAACGAACCTCTTCTGTTGGA; R: TCGATTGTTTGTATTGGAAGAGTCC (ATT)7 218~227
KCZ035 F: ATCAATCGAACTGGGCAATCCA; R: TTGTAAACACACCAATCGGCAC (TAA)7 191~203
KCZ036 F: AAAGGGAATAAGTGGGAGGCAG; R: AAAGGAGCAGTGGTTTCCATCT (TCT)7 214~229
KCZ038 F: AGGTGCTATGCATGTCTCTAGC; R: GGGCCCTTATCGGATCTCAGA (ATC)7 206~218
KCZ057 F: ACAAGGGTACGACGATAATGAAGA; R: TGTTAAAGATGAAAAGCATTGGCA (ACAT)7 102~114
KCZ058 F: TGGAGAGATTTGTTTCGATCGA; R: AGGTAGTAGGTTAAGGGTAACATCA (TAAA)7 226~234
KCZ059 F: ACCCAATTCCTATGGGTTTCAT; R: CCAGAAAACTGATAGCCCCCTT (AAAT)7 179~203
KCz061 F: GTGGGCTTCGAAAGAGATAGGA; R: GCCAACTCCCAGTTCTTTCTCT (ATAGA)7 237~247
KCZ100 F: TCAGGAGCCACCAGAGACTTAT; R: GTCGCCATTAAAACACTGCACT (TC)9 226~244
KCZ103 F: GACCCAGGAGTCCAGAAATACC; R: AAAGCCCTCAAAACCCCAAAAC (AG)9 272~290
KCZ113  F: CCCTCACTTGGATGAATGCCTA; R: AACGTCTGTTATCATGGCTCCT (AC)9 96~104
KCZ135 F: AGAGCTATCCTCAATCCTCAGT; R: CGGTTGACTGCTATAGAGGCAT (ATC)9 220~235
KCZ147 F: GAGCAATCTTATCCGCAAACCC; R: ACGAAGACCAGAATATCCGACG (GAA)9 117~129

GeneMarker V2.2.0 #4352 i R A
1.3 #HELIE
I3 ] Excel FAFGE M i 1 56 R B8 6

BRI (A) DL MR N
GenAlEx 6 FAF - E A7 S I 2 L R B (A ).
BRI FERNEL (A ). Shannon {5 EF5%L (1),
W25 BE (H, )y FETAEAEER, RHAKL
PIC=1-2P HHZEFESE (PIC), Pli=2(2
Py - 3 Pyt A R R A R R (PL), Hip
Py 5§ SRR | AR, 0 N A
HAFEMERMATHE (0, 1) M, WA

NYSYS-pc 2.1 BT L AR A Y Nei’s (1972)
WAL, LT L BT UPGMA (FEMY
) RAHT, LHIELGCRIRAE

2 HRESH

21 BEESHMESW

15 % SSR G#)7E 20 > B 3% 57 5 2 LAl
F 108 NEEH AL, 76 NEEN LA, Hp 18k
RS, AR 1R B, B
2557 LB A )Ry 2~15, 45 30 557 JE B Ae)
9 1.105~9.412, ¥JLL KCZ023 fif fifx i, 154
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BLAT AT AT YE 73 58 5.067 Fil 2.866.

RS AL (A,) DL KCZ023 Fil KCZ100 #x
%, ¥4 44>, Shannon {5 BF5% (1) H 0.199~
2.456, WMMZEEE (H,) B 0.100~0.900, £

S & (PIC) N 0.095~0.894, JRIJLL KCZ023
D deEr, 15 NS 1L H F1 PIC [1SF- 348 23
oM 1.106.,0.473 F10.562 3 K HUAH [A] O HER( PI)
7 0.020~0.824, LI KCZ023 {7 s A% (6 3),
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Tab. 3  Genetic diversity of 20 K. coccinea clones

(¥ B SEOEE AR 54 Shannon fF  MMZ: ZAMFE HEEAMHEE X4

Loci A% Ng A FHHEEA FEEEA BARE0 GHEH, HHEPIC AL P FHNI
KCZ023 17 15 9.412 4 2.456 0.900 0.894 0.020 15
KCZ029 3 3 2.174 0 0.898 0.800 0.540 0.285 0
KCZ031 3 3 1.629 1 0.644 0.500 0.386 0.434 1
KCZ035 11 5 3.493 0 1.420 0.450 0.714 0.120 7
KCZ036 6 4 1.778 1 0.825 0.250 0.437 0.356 3
KCZ038 7 4 2.446 1 1.028 0.500 0.591 0.243 4
KCZ057 6 4 2.041 0 0.926 0.550 0.510 0.298 3
KCZ058 2 2 1.105 0 0.199 0.100 0.095 0.824 0
KCZ059 9 6 3.320 1 1.432 0.550 0.699 0.128 3
KCZ061 2 2 1.923 0 0.673 0.000 0.480 0.386 0
KCZ100 9 7 2.996 4 1.344 0.550 0.666 0.164 5
KCZ103 7 5 2.010 2 0.985 0.250 0.502 0.286 4
KCZ113 10 5 3.463 0 1.377 0.650 0.711 0.132 5
KCZ135 8 6 3.053 3 1319 0.500 0.673 0.162 4
KCZ147 8 5 2.145 1 1.057 0.550 0.534 0.255 3

22 FEBXREBRSW

20 MR A IE] Nei’s (1972) &AL £
BN 0.328~0.891, LA TDO7 5 TDA43 [a]ist & 411
ZBUR K, TD45 5 TDA46 [alstf& MLl R 50/,
HAEHE N 0.614 (R 4), BESW R, Lk
FERLFREL 0.57 R RE AT 20 DM E RGN 2 4>
2Z5#. TD21. TD22. TD42., TD43, TD47. TD50.,
TD51 1 TD54 % 8 AN R BN —2 (1); HiAfh 12
B RB R —2 (1), LUIBEFILZRE 0.62 M
K 125 3 4141 : TDO7 . TD41.TD45 .
TD46., TD52., ZJ34. ZJ40 %5 7 & N—4H;
TDO8 1 TD19 —%H; TD23. TD40. TD44 Hj—
4 (E2).
2.3 DNA B9 EiLiE

2 5 AJH1, 15 4~ SSR v s ¥ AR i By
20 MREFRMARTEXIF, Hf, KCZ023 i
S RE IRk, RERA R 15 MR, &
75%; HUKh KCZ035 i, REMIIX 2 7 /AN
%, 5 35%; FRCH KCZ100 1 KCZ113, HfiE
Hh e S N R, i 25%; KCZ029, KCZ058

F1KCZ061 7 S A g Bl X AR AT i &R o
M S HTLLE W, AWM WAEH, KCZ023

5 KCZ059., KCZ023 5 KCZ135 LA S KCZ023 5
KCZ147 %5 3 M4 H L — 58K 20 A5
R, HAWA A YRR 20 S R 82X
e 3PEAAT, A 28 M ATER 20 B
LR AR TR A :(1)KCZ023 5 KCZ035
5 KCZ023 5 KCZ100, Jii_I KCZ036, KCZ057,
KCZ061, KCZ103 F1 KCZ113 H4E = —A 5,
10 4145 5(2 )KCZ035 5 KCZ057, 58, KCZ035
5 KCZ059, 8¢ KCZ035 5 KCZ100, /il |- KCZ103
8¢ KCZ135, it 6 14145 (3 )KCZ035 5 KCZ113
hn k. KCz059 = KCZ100, L) K KCZ035 5
KCZ147 Jin I KCZ057 58{ KCZ059, it 4 ™415;

(4) KCZ035 5 KCz103 fn b KCZ113 &
KCZ135, LI} KCZ035 5 KCZ113 Jin I KCZ135
8¢ KCZ147, it 4 445 (5) KCZ035, KCZ036
Ml KCZ059, KCZ035, KCZ135 Fl KCZ147,
KCZ057. KCZ100 I KCZ113 LIK KCZ100,
KCZ113 Fl KCZ135 %5 4 M4 .



720 oA

%44

x4 01T BREERRAMEEAURY

Tab. 4 Genetic similarity coefficient between 20 K. coccinea clones

(HEA

Clone

TDO07 TDO08 TD19 TD21 TD22 TD23 TD40 TD41 TD42 TD43 TD44 TD45 TD46 TD47 TD50 TDS51 TDS52 TD54 ZJ34

TDO08 0.548

TD19 0.628 0.751

TD21 0.452 0.462 0.639

TD22 0.402 0.462 0.611 0.722

TD23 0.503 0.433 0.611 0.417 0.583

TD40 0.432 0.653 0.477 0.427 0.578 0.754

TD41 0.596 0.710 0.586 0.537 0.561 0.610 0.706
TD42 0.704 0.620 0.622 0.622 0.674 0.519 0.516 0.706

TD43 0.328 0.593 0.519 0.519 0.752 0.519 0.539 0.547 0.798
TD44 0.601 0.570 0.491 0.375 0.433 0.664 0.601 0.609 0.539
TD45 0.705 0.575 0.528 0.628 0.553 0.603 0.727 0.684 0.680
TD46 0.586 0.593 0.544 0.570 0.570 0.648 0.750 0.569 0.677
TD47 0.659 0.627 0.452 0.729 0.603 0.427 0.568 0.662 0.750
TD50 0.397 0.649 0.485 0.670 0.693 0.416 0.732 0.670 0.712
TD51 0.492 0.593 0.648 0.726 0.778 0.441 0.657 0.638 0.847
TD52 0.727 0.653 0.678 0.603 0.553 0.678 0.682 0.839 0.774
TD54 0.500 0.444 0.477 0.653 0.653 0.452 0.455 0.596 0.774
ZJ34  0.727 0.585 0.670 0.590 0.456 0.563 0.485 0.636 0.675
ZJ40 0.546 0.627 0.754 0.578 0.553 0.528 0.523 0.684 0.680

0.593

0.516 0.705

0.605 0.647 0.891

0.657 0.548 0.636 0.539

0.712 0.480 0.669 0.669 0.732

0.774 0.485 0.704 0.774 0.704 0.798

0.563 0.731 0.841 0.727 0.727 0.711 0.704

0.750 0.392 0.659 0.563 0.705 0.732 0.657 0.659

0.425 0.585 0.776 0.725 0.582 0.580 0.600 0.776 0.582
0.539 0.470 0.614 0.586 0.523 0.627 0.704 0.773 0.636 0.849

TD54; i

0.89 0.81

0.73 0.65 0.57

BAEAR BB Genetic similarity coeffictient

2 201EZREMAN UPGMA BESHT
Fig. 2 Clustering for 20 K. coccinea clones based on UPGMA analysis
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Tab. 5 Fingerprint map of 20 K. coccinea clones
Cntll'jcfe KCZ023 KCZ029 KCZ031 KCZ035 KCZ036 KCZ038 KCZ057 KCZ058 KCZ059 KCZ061 KCZ100 KCZ103 KCZ113 KCZ135 KCZ147
TDO07 119/125 105/111 218/227 200 223 218 102/114 234 187 237 226/236 278 102 232 117/126
TDO08 101/115 105/111 218/227 200 214 209/218 102/114 234 183/191 237 228  272/290 98/100 220/235 126/129
TD19 109 105/111 218/227 191/203 214  209/218 102 234 191/195 237  228/230 278  98/104 229/232 126
TD21 111/123 105/111 218 203  214/229 215/218 114  226/234 191 247 226/230 278  98/100 229/232 120/126
TD22 109 105/111 218/227 191/203 229 215 102/114 234 191 247  228/230 274/278 96/102 226/235 117/126
TD23 107/117 111/120 218/227 191/197 229  209/215 106/114 234 195 237 230/244 274/276 102 229/232 126
TD40 113/115 111/120 218 197/200 229 209 106/114 234 191 237  228/230 276 102 235 126/129
TD41 109/121 111/120 218 200 229 218 114 234 183/191 237 228  276/278 98/102 223 126
TD42 107/115 105/111 218/227 194/200 229 218 102/114 234 187 247 228 278 98/102 232/235 126
TD43 107 105/111 218/227 191/194 229  209/218 102/114 234 179/191 247 228 274 98 235 117/126
TD44 105/117 111/120 218/227 200 229 209/218 102/110 226/234 179/203 237 226 274 98/102 232/235 123/126
TD45 103/123 105/111 218  200/203 229 209/218 114 234 179/187 237 226 278 102 235 126/129
TD46 107/115 105/111 218/227 194/197 229 209 114 234 187/191 237 226 278  100/102 235 123/126
TD47 107/115 105/111 218 200 223/229 218 114 234 191 247  226/228 274/278 98/102 232 129
TD50 111/113 111 218 200 229 209 114 234 191 247 228 278 96/98 235 126/129
TDS51 109/115 105/111 218 194  226/229 209/218 102/114 234 191 247  226/228 278  98/102 235 126
TD52 103/107 111 218 200 229 218 110/114 234 191/195 237 226/228 278 102/104 232/235 126
TD54 107/125 111 218 191 229 218 114 234 179/187 247  228/238 278 96/98 229/235 117/129
ZJ34 103/129 105/111 218/224 194/200 214/229 209/218 114 234 179/187 237  226/240 278 96 232 126
7ZJ40 103/127 111 218 194 214/229 206/218 102/114 234  179/191 237 228 278 96  229/232 126

TE e B o DABSAE B R I A LB (R, AL by R RS s T 4 5] iy TR B

Note: Figures refer to alleles presented with number of bases, and the bolds refer to genotypes which can be identified at the relevant

locus.
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