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Genetic relationship analysis of wild tea tree germplasm
resources in part of Guangxi based on EST-SSR markers

HUANG Shouhui, WEN Lixiang ", PENG Jingru, ZHANG Fen,
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(' Guangxi Subtropical Crops Research Institute, Nanning 530001, China )

Abstract ; In order to clarify the genetic background of wild tea tree germplasm resources in Guangxi, fourteen local wild
tea tree germplasm resources were collected from Ningming County, Jinxiu County and Cangwu County, Guangxi. Taking

seventeen state-level tea cultivars as reference, and adopting EST-SSR molecular marker technology, the research fo-
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cused on the genetic relationship between these wild tea trees and the state-level tea cultivars in three places of Guangxi
and the genetic diversity of local tea trees in Guangxi. The experiment results showed that a total of 68 alleles were detec-
ted in fifteen pairs of SSR primers, and each primer could amplify 4.53 by average, of which polymorphic site were 60,
and the polymorphic ratio was 88.2%. The average observed heterozygosity, average expected heterozygosity, and average
Shannon information index were 0.42, 0.55, and 0.97 respectively. The PIC value was between 0.23-0.74 with an aver-
age of 0.52, and the polymorphism was good. The genetic similarity coefficient was between 0.53 and 0.9, with an aver-
age value of 0.71. The test materials were divided into five groups at genetic similarity coefficient of 0.71, among which
76% reference warietics were clustered in Group A, while the local wild tea tree resources in Guangxi were mainly dis-
tributed in B, C, D and E groups. By using the four pairs of core primers in this study, 31 test materials could be com-
pletely distinguished. Ten allelic sites with good polymorphisms were selected for coding, and 31 DNA fingerprints of the
tested germplasm were constructed. The study indicates that there is a great genetic difference between the wild tea trees
in Guangxi and the state-level tea cultivars. The wild tea tree resources in Guangxi has distant genetic relationship, wide
genetic basis and rich diversity, and can be used as the parent for tea tree breeding or materials for studying tea tree
functional genes.

Key words: wild tea tree, germplasm resources, EST-SSR, genetic diversity, DNA molecular fingerprint, Guangxi
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44,1663 T113 4 3 A, T13 ¥ H il &5 7 5 I
R 2 ARSI AT B S A SR
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Table 1 Name and origin of tea accessions used in this study
Tif 5 44 J7 H T 5 44 J57 Ha
Germplasm name Origin Germplasm name Origin
THI1S ST A HH 18 5 ] PR
Ningming 1 Ningming, Guangxi Guixiang 18 Guilin, Guangxi
TH2% TR NN R =B
Ningming 2 Ningming, Guangxi Yunnandayezhong Mengku, Yunnan
TH3 = T A R
Ningming 3 Ningming, Guangxi Bixiangzao Changsha, Hunan
TH 45 T (CHIPNE 4 TR AR A
Ningming 4 Ningming, Guangxi Fudingdahao Fuding, Fujian
THI5 5 ST Seili S5 e
Ningming 5 Ningming, Guangxi Yaoshanxiuli Guilin, Guangxi
BFE1Y I EE R X away AR
Jinxiu 1 Jinxiu, Guangxi Jinmudan Fuzhou, Fujian
BHE2T S HE1% tRH %
Jinxiu 2 Jinxiu, Guangxi Baiyu 1 Anji, Fujian
&535 g M i TR LR
Jinxiu 3 Jinxiu, Guangxi Meizhan Anxi, Fujian
BH4T IieER VN FE R
Jinxiu 4 Jinxiu, Guangxi Jinguanyin Fuzhou, Fujian
BHESE IR UL TR
Jinxiu 5 Jinxiu, Guangxi Huangguanyin Fuzhou, Fujian
NS SRS R Ege) ta RN
Liubao 1 Liubao, Guangxi Huangmeigui Fuzhou, Fujian
REE2 S TS R WA WL
Liubao 2 Liubao, Guangxi Huangjinya Anji, Zhejiang
R3S JUP SR et T2
Liubao 3 Liubao, Guangxi Huangjinye Anji, Zhejiang
N4 NN flibliEes WK
Liubao 4 Liubao, Guangxi Xiangbolii Changsha, Hunan
Regk 15 iR By FE R
Guilii 1 Guilin, Guangxi Yugilin Wuyishan, Fujian
Zijuan Menghai, Yunnan

S48 0.42  WIER IR 5 8 (He) AR AL B R 0.23
(T113) ~0.74(T588) ,*F¥J°4 0.55, Shannon {5 &
B IR TE 0.35~1.53 Z ], 717 0.97, £2
PEE R & (PIC{H) R~ RS A8 2 50
IR B bR, 24 PIC>0.5 I, LAY 847 5 B
JEL2 5 ,0.25<PIC<0.5 B, A E L2 SN, PIC<
0.25 B MK B £ 251 (Botstein et al., 1980) ., %
IR A 15 5181/ PIC {H57E 0.23~0.74 2
8], SF-H1°8 0.52, F3iC T13(PIC=0.23) HLE L&
f7 A, 4 D FRIC T687 (PIC = 0.43) [ T663 ( PIC =
0.28) \T21(PIC=0.21) ., T641 ( PIC=0.26) i
ZN A HE 10 s E 280, PIC H22 1k
JLH A 0.51~0.74, F W fr v ] EST-SSR 5| ¥ 78 4%

R BB E K Y A 2 A, AN [A] EST-
SSR v 5 1 2 AP AT Bt 22 52 TRl B BH T g
PPAZM 5 B R BER RS 2R K, BHA
B sl 2Rk
2231 MEKFMRMESEXR

HRAE 31 b 3 2% A4 F BT BE R A 68 A
EST-SSR 1% 1 1 5 B0 41 R an K B, 150 0T A
o5 22 18] ) 3 A AL ME R B, RS R R B R
BICE2) . B2 25 R 3B bl o ] i a5t 1% 4H 1L
ZH0H 0.53~0.90,FF R 0.71, B3 LML R %5
T 0.82 B, 70% M FiE & 5¢ &, Hih 45 1
SH4 T 3 TR R R B R, 58] 0.90, T
W] 2 5 5 sk, AR 0.38, KRBT PR A%
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%2 153 EST-SSR 5| 1B F 315 2
Table 2 Sequence information of fifteen EST-SSR markers

55 (5'—3") Primer sequence(5'—3")

B

314 Annealing JTBOUL
Primer 1M S 1\ temperature Size (()L[[:;oducl
Forward Reverse ()
T6 GTCAAGAAAGCTCAAGGC AAGACCCATACAAAAGATACT 52 150~170
T8 TCNNNTCACGGTTNNGT AAATGCNNNNGGTTCT 56 150~200
T12 ATCCACCGTATGATGCT TGTCTTGTGACCAAATTGAC 49 150~ 160
T13 ATGANNAGCAANNGAACG GGACTNNNAACTCGNNCT 58 200~230
T21 CCACCGTTGATTCTACTTT GATGGGCTTGTCTTCGTC 53 110~170
T185 ATCNNCAGATNNTGGC GGNNTTGTGGTCNNGGT 58 210~250
T228 GAATCAGTGAATAAAGCGTGTA TGAAGTGGCGGCGGAAGA 51 160~ 180
T395 TTCAGGCACCTCACAA AAGTAACCCGAAACAT 52 230~250
T588 TGACAGCAGAACAACAT ACTGAACCCAACACCACA 53 100~ 160
Te41 CAAGCAATACATACACACA AACAGAGCATACCCAGAAG 50 180~210
T663 CTCTTGATTGGTGCCTTTA TTGGTAGCCTCTTCTTTTG 43 230~260
T685 TAGGGTTTTAGTTTCAG AACATCCTTGCCTCGTC 58 100~ 115
T687 GAGGCGTTTTCAAGGTT GTAGGTGTGTCGTCCAG 52 170~210
T802 GCAGAAAACCCTGTCAAT ATCACCACCCCACCATAC 53 130~160
T1110 CATTGCCTTGATGCTGA GATGACGATGGAGTGGG 53 110~190

%& 3 EST-SSR #ri2#2ill#) PCR R Mk &
Table 3 PCR cocktail for EST-SSR marker examination

53 it
Component Volume ( pL)
DNA (25 ng - uL™) 2
Primer (50 wm - mol™) 0.5
dNTPs (10 mm - mol™) 0.2

Mg> (25 mm - mol™) 0.8

Taq (5 U - pL) 0.1
Buffer (10x) 1

ddH, 0 5.4
ST Total 10

o R R ) 22 K I 1 SR e R S TS
(1 [ ¢ % B ol 1) 77 7 358K M4 3 A 25 7, T ) 1 Y
A IR 2 ) B 2 B — E e A A M, AR
FEEMBREZES, MRS LB, 31 bk
AR TR B, WA AR B S B R B2, TR A (L R B
NO.71 ek S ABEA B.C.D FITE, Hr A
RIS 19 By AHRE, o5 BT A 10 619% , 73 91
A WA BB OS2 5 M a0
T OEOMY MRS EHO B 18 5 N3

/

5 EAE I FATIN - S IS N U N
EFE1S EFEIT EFSHBANAESE 2

SR M s C HRFRA 6 A
BELAAAREAE LS KA RNEB 15 ANB5 5 T
15 T 35D MEHRESRERA 1
B AR T 4 ST 2 5, DA R
0.78 M EfH , A LHHE AT 432 7 AR, B 4 HF 40
53R 3 AEHE, C AREN 2y 4 ASTRE . RSO
GRFT , FHB Y G U5 4% JEAH 7] My S8 f 5 3R AE —
A, A3 EALRE P F WA 8 A R 4
25 AT TR A4 AL BEEESE 1 S HISEILF
M, 3 AW RS K V0 Y B3 0 2H 28 A R0 D 4
WA A6 WHRE 4T 1 54T 35,03 WA T
W11 ST 3 5 O AR L ) 1) 8t % AH G R
ORI /N Uk B 2658 30 ) e L O R 6 o 4 1Y
FLGKZR AL AR, &4 P S0 EW &S
F R B 5 B b 2 S8 A5, 1 B B SR H B 4
B O 22— AR RAS AR AT 22 ] A 35t
FARRL 3R HIORE X 2 i, B — i b B B v
TIHNC2 WA R R ERRS ISR 15, g AR A2
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Table 4 Results and polymorphism information of SSR primers
Elk7 R VAAE WL 25 BE WG ZEMEL S Shannon {5 B 1541
Primer Allele Ho He PIC 1
T395 6 0.43 0.67 0.74 1.37
T687 4 0.34 0.52 0.43 0.98
T185 5 0.25 0.47 0.57 0.93
T588 6 0.48 0.74 0.64 1.53
T663 3 0.28 0.41 0.28 0.71
T1110 5 0.63 0.67 0.59 1.27
T228 4 0.53 0.61 0.53 0.73
T685 5 0.47 0.67 0.60 1.15
T13 2 0.18 0.23 0.23 0.35
T8 5 0.34 0.46 0.59 0.69
T21 4 0.47 0.54 0.41 0.88
T12 4 0.28 0.49 0.51 0.89
T6 5 0.49 0.59 0.64 1.11
To41 4 0.44 0.50 0.46 0.91
T802 5 0.42 0.63 0.65 1.09
-3 Mean 4.47 0.40 0.55 0.52 0.97

BB —AUKIE N Maker, HARVKIE N AFAES 1-31 5,
Note: The first lane is the Marker, the others are materials No. 1-31.

El 1 5149 T8 XF 31 2K Fh B A4 LY EST-SSR 474 rt ik 1&]

Fig. 1 EST-SSR amplification electrophoresis results of 31 tea tree germplasms by the primer T8

o IR —Hi DX, EL P 53 1 22 Sk 5% 2 b L, 0 2R 5]
TRl —A0r 32 b B ARG BT A4S 2 RR A L R B 45
LAY RE R, UL ITZ AR 52 T 35 A 5 1 4 T 53k
MR L 25 SRR T LA B URL 22 1 40 4T
2.3 XM A DNA 159 Bl

ffiF 15 X} EST-SSR 5| %, H 1y T8 T21,

T588 . T1110 3 4 X} 5]y R AT %5 % A iy 31 43 Fl
JBT, FETIX 4 X5 5| W0t A 45 A TR A A5 o i IR
PR Pk o 10 AN ST A A S, AT
31 AT Y DNA 4> F 38 80 (K 3) , IFak
3 10 1% DNA 20 F B ik getd (£ 5) . £S5 45
U7y B4 R 30 X5F 7 P — %) B 403 I i 5, 31X 4
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— XWEW Yaoshanxml i | A
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= EEFME—' Ningming 4 D1
77— ; — ITHFIZ"? Ningming 2 E1
0.53 0.59 0. 65 0.72 0.78 0.84 0.90
Coefficient
P2 3T EST-SSR ARic i 31 A kL) UPGAM R &
Fig. 2 Dendrogram obtained using UPGMA based on EST-SSR marker for 31 tea germplasms
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Ry 53 46 452 M3 1 22 A5 AR AR AR AL A0, 5k TR 2 R
FLA 2%, DNA 43 Fhr i 78 2% W st 4% iF 90 i 25 55
W, B AT 2 E0bR 10 76 A5 14 T 5 6 7R Ak A 0 2
WrBt, AWFFEH] 15 X%F EST-SSR 54 %}F 14 43 74
TP A R R IRORT 17 43 B YO RS SRR AT T
W Z R R E & R 1431, 15 X EST-SSR 7|
P45 TR X5 Ah 1 BRARL (9% 3 1R, U BH T O %k 2K A5
MbRic 2 AR, RIEEI T AR RR IR AH R 2R
A FHEDE SRR R R B T —&, Ui %

A M R R B 2R, R 1S
LR S B 1 5 R B F i e R ka3,
UL ) Z AR FhRiC i Z R TR R B
K B—4J7 1, {HiX 88 EST-SSR Fric & 75 5 A5
(A DGR A T B — A 9% . % W 5 T g A
519 BRI 31 Ah 43R4, i i B LAL
IR T A B ME— 0 43 F B AR UE S 5, 16 B
UREGIE7/E X DA A (S S W S NP ol
PR TNGE T7 , X E 5 9] F T4 g 25 B 5 F oy 7
16 SRS SR N AR AR E B B,
32 TEHARMABREASHEEE

ARARGEAE TR GG b | KEB 43 B2 IR Re 1+ R
A I 4 b, R R V8 s B P9 T2 765 2 o 1 R A ] — 26
T B AT AR Ah R BT 350 52 24 19 3 2%
KFR, HRGRAE T M0 17 5y B KK R Fh
A 13 AR AE A ALBE, 5B 76% ;T
PO b (%) B 2R SR BTN 43 A 7 B .C D E ZH#¥,
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TS Ningming 1
TS Ningming 2
T3S Ningming 3
TS Ningming 4
TS Ningming 5
EH15 Jinxiu 1
E£F2E Jinxiu 2
£FH38 Jinxiu 3
EF45 Jinxiu 4
555 Jinxiu 5
NE1S Liubao 1
NE2S Liubao 2
NE3 S Liubao 3
NES Liubao 4
HEFIS Guilu 1
Bt Huangjinye
Eiangy Jinmudan
BE1S Baiyu 1
il Meizhan
SME Jinguanyin
BREK=E Fudingdahao
BHEIE Huangmeigui
EE18S Guixiang 18
LT Yaoshanxiuli
ZRAMF  Yunnandayezhong
BME Huangguanyin
AR Yugilin
HERER Xiangbolu
BER Bixiangzao
HEH Huangjinya
E5 Zijuan

T21
120 bp 150 bp 130 bp

T588 T1110

150bp  170bp  110bp  150bp  120bp  150bp 180 bp

I ROFORGAIEFFTE, AOFRERE,

Note: Black represents allele, white represents absence.

E 3 31 SR BAY DNA 38 80 EE

Fig. 3 DNA molecular fingerprint of 31 test tea tree germplasms
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Table 5 Code of DNA molecular fingerprints for 31 test tea tree germplasms
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Germplasm name

DNA 45 50 K 1 4ty
Code of DNA fingerprint

44 Bk DNA 43 T4 8UE i 4 i
Germplasm name Code of DNA fingerprint
T 1 5 Ningming 1 0011010100
TH 2 % Ningming 2 1011110001
T 3 5 Ningming 3 0000110000
T 4 5 Ningming 4 1010111000
T 5 5 Ningming 5 0010001000
%75 15 Jinxiu 1 1110010011
475 25 Jinxiu 2 1011111010
475 3 5 Jinxiu 3 0110011011
&7 45 Jinxiu 4 0001010111
%75 5 %5 Jinxiu 5 1011100001
N 15 Liubao 1 1000100001
7N 2 5 Liubao2 1100010000
7N 3 5 Liubao3 1010001001
NEE 45 Liubaod 1100010101
FEgt 15 Guili 1 0001001101
HY Zijuan 0011101000

FEFF 18 5 Guixiang 18 0000001100
Z TRl Yunnandayezhong 1001111100
# B Bixiangzao 1100001011
8 4 K Z Fudingdahao 0011011010
SEIIFEM Yaoshanxiuli 1001001001
&4 FF Jinmudan 0011011000
F1E 1 %5 Baiyu 1 0011010000
H§ 15 Meizhan 1001001000
W Jinguanyin 0000101010
FM T Huangguanyin 1011011001
HHI Huangmeigui 0101100001
#1452 Huangjinya 0110010100
#45 M Huangjinye 0101100100
2% Xiangbolii 1100000001
TR Yugilin 0011111000
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