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Genetic Variances and DNA Fingerprints of 15 Teas in Fujian

WANG Rang-jian, YANG Jun, KONG Xiang-rui, GUO Ji-chun”

(Tea Institute of Fujian Academy of Agricultural Sciencess Fu'an, Fujian 355015, China)
Abstract: Identification and preservation of tea cultivars plays a crucial role in the production and development of the
tea industry in China. This paper presents the genetic variances and molecular fingerprints of 10 tea cultivars
selected and cultivated by our research team and 5 control cultivars in Fujian by using SSR molecular markers. It
aimed to further clarify the genetic differences of these cultivars providing a basis for identification of newly
improved tea cultivars and protection of intellectual property rights. In the course., 6 core primer pairs with high
polymorphism were selected from the 105 published pairs. The genetic similarity coefficient of the 15 tested cultivars
varied greatly, ranging from 0. 35 to 0. 91. It generally reached above average (Z=0. 65) with high at 0. 80—0. 91 for
the 8 tea cultivars and 4 control cultivars from South and North Fujian among the tested varieties. Consequently,
there was little or no genetic differences among the cultivars. Applying the cluster analysis, all tested materials
could be divided into 8 groups at the similarity coefficient of 0. 77, and 6 groups in the similarity coefficient of 0. 66.
The molecular fingerprints of the tested cultivars were established using the primer pairs combination of W08, D07
and LL11. The characteristic stripes obtained were between 210—630 bp, which could conceivably suffice successful
identifications of individual cultivars.
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Table 1 Information on tea cultivars tested

F5 ity 44 B W) G EARCEX S ® D WH AL

1 W F [ 4% 2002015 B X HE AR i 4 A B2 B A I BT AT R
2 EMF [ 7 2 2002017 Bl X FR TR A AR B 28 B 5 T
3 A [ 7 4% 2002018 MR X 722 e A A B2 g 2% BT 52 B
1 & [ 4% 2002016 Pt W& i 4 Al B2 B A I BT 5T R
5 E AR I i 45 2010024 BT X FER A AR B2 g A5 B 5 T
6 W [ % 5% 2010025 L X H R e A AR b2 B 2% AT 52 B
7 ELaoR) Il A %25 2010026 B A AR LA g 45 I 5 T
8 Efiel] ] # 2% 2005003 BT X FER A AR B2 g A5 i BF 5 T
9 R ] 2% 2003001 AR 2R RUEK AL AP Bk T B0 TR A AR5 B 28 B 5 T
10 il ] 77 45 1994003 DU 1] 2% PRAAL 2 T A A B2 B 2% BT 5 B
11 B GS13007-1985 — A R

12 R GS13008-1985 — TR R B

13 pNAR U ] 7 2% 2012002 — FR A iR T

14 PRy A ] A7 2% 1985001 — ta A AR T

15 N (B3 GS13012-1994 — T 2

TE: x A M A,

1.2 KEFHE

1.2.1 Z# A R4 DNA $RRA=kR KA
CTAB 3£ R B LN 41 DNA. I 1. 0% fY B
B R I FL DK AT S B I 41 DNA 431 K/ og
BMERI . ] 756-MC #9540 3o BE T H I 8 A5
B ZH DNA 19 ODyso/ODygo fH . LS I F1 35 2%
R JE PR 41 DNA 2l B Fik B

1.2.2 3lHhéem ZEZCH [12, 16—19] 519

4, | _E¥E Sangon AN HE A, 3£ 105 T,

1.2.3 PCR ¥ ¥4 H% % PCR MIKFR.
ddH,0 18.8 pL, 10 X Buffer 2.5 pL (Mg® ),
dNTP (10 mmol « L™") 0.5 uL, I, FiF59
(10 pmoll.™ ") #% 0.5 pL, Taq ff 0.2 pl (0.5
U), #i#H DNA 1 pL, PCR #EHFLEFE: 94°C T
P 4 min, R DNA #840728 0, R AT
SR FENE PR . 94°C A8k 45 s, AS[E) IR BE S5 1R 38 K
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60 s, 72°CHEM 75 s, HE 35 NIMFFEER; 72°C T
110 min, /5 4°CHRAF. PCR P 8= PHail . ¥
47 W 0 1.0 06 (0 Ba i o e e TP TR ARSI L R
8. 00 B SRV Bt M BE S FE 9k » 150 V LR HLIK 240
min, % SCHR (20040 3¢ W . 41 M. 2 SCHR
[21] J7riEit5 PCR = # K/,

1.2.4 X #FELEEZ 5 H Kk H Sangon 24wl HY
MarkerDL2000 f )y 3 ¥ f brid #:47 N T3, XF
TP Y SR <17, T kA BN T I
MIICsEA “07, BEARATAR Y 1 ANSE AR R — o
BFHE M. R PIC-CALC B E 4519
WA MEE &2 (polymorphism information
content, PIC), Ht, PIC=1—3P%, P, R%E i 4
DS SRR R PopGen 3. 2 SRR
TR 25 B b Bl Nei's 36 Z FEMEFE 80 (Nei' s
gene diversity index, H) Fil Shannon's {5 B 1§ %L
(Shannon's information index, 1), Hf, H=1
—Sxz, H oW E—BIE G DR ST
Fis SR R B R, I=—Sp, X Inp,;,
Hrp PR —5IWH G | R 2B EA 2K
s ep B0 A AR AR AT NTSY Spe2. 1 P iy R

AL SE ¥ 8 ¥ Cunweighted pair group method
analysis, UPGMA) #4750, Jf 2 6l Rk
KKK, FIH Qualitative data F2 7 115 2 i i
] (2 A LR 2 (Jaccard RE0O™,

2 ERFegH
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A FE R iy 105 XF A5 B A9 SSR 51 9
bl 6 Xt R . S S A 2 1R
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s | ALy 26 A G O SEEXT E KE
ME 4.3 40, HEZH A, P24, SIWES
fF B & & (PIC) Ml 7 0.35~0.76, 1
0.548, R ZE (CV) &K, K% 29.4%, X
ARSI 2 EHEREZEFREK, Y PIC>0.5
B, i DR Ry e B 2 AR EE, PIC 4 T 0. 25
~0.5 B AP B Z AL N, PIC<C0. 25 Af K &
LA, e L s g, AT E
ZRNEMBIAE 4 X, AT HREZSM AN Y
A2 X, B 6 LTI ER A RSN E
S (E D,

F2 SSRIEFBAZEM

Table 2 Locus polymorphism of SSR molecular marker technology

519 g9 F5 (5" —3") LB SN SERLAL B ZEHEREE
Wogl's) F: TGCAACTCGGCCTTCTGT
R: GGAGCTGACTTAGCCCTCA (CCTAAG)4(CAAGCO)3 8 0.76
L11016] F: ACCTCGAAGCTGCATTCTGT
R: ACAATCATTGCCACCACATC (TGH12(AG) 14 2 0.35
Y0821 F: TCCCTTTTACTGATTGTGAT
R:CGTGCAAATAATGTGCTGAA (GGAGT)3 2 0.38
DO7] F:GGGGTTAGGGTTTTGGTCAC
R: ATGCCTTAACAAGAACACTACAAG (CTA)S 5 0. 65
D09l F: TGGTTTATCCTCGGGTCT
R:GAACGGGTTGCATCTTTA (AC)6(TC) 14 5 0.53
Yo04L12] F:CAACACCACCAACAAGA
R:GATATGAGATCCGTCCC (AAAGG)4 4 0.63
1% — — 4.3 0.55
CV/% 29. 4
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(0.35~0.91), F1#0.65, F£3 Bx, EFMHF
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A 14 35 1 AL 2R 0 — B AT ik B B L L s =>0. 60,
Hh W S MR, MEB S AER, W
WLEF TR ACEEA I G W 5 a4, BT Z Y i
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Fig. 1

Polymorphisms shown in tea cultivars for analysis by primers W08

T VABWE . 2 880, 3 hmar. 4 ABEF, 5 haHAh, 6 AWM, 7 &M, SHEHH, 9 WEEZ, 10K

WIBH, 11 MW,

12 MEAR, 13 A RLZM, 14 MK, 15 AU, FH.
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Table 3 Similarity coefficient of tested cultivars based on SSR molecular markers

i i 11 1 12 14 13 5 15 2 7 8 6 3 4 10 9
11 1. 00

1 0. 64 1. 00

12 0. 56 0. 88 1. 00

14 0. 64 0. 65 0.67 1. 00

13 0. 82 0.56 0. 50 0.56 1. 00

5 0. 64 0. 65 0.67 0.65 0.56 1. 00

15 0. 45 0.55 0.50 0.55 0. 48 0. 62 1. 00

2 0. 69 0. 69 0.71 0.69 0. 60 0. 80 0.50 1. 00

7 0.91 0.71 0.63 0. 60 0.75 0.71 0. 50 0. 64 1. 00

8 0. 57 0.59 0.61 0.59 0. 50 0. 69 0. 50 0.63 0.53 1. 00

6 0. 50 0. 81 0. 82 0.53 0. 44 0.53 0.52 0.56 0. 56 0. 65 1. 00

3 0. 64 0.75 0.67 0.56 0.56 0.75 0. 62 0.59 0.71 0.79 0. 71 1.00

4 0. 90 0. 60 0.63 0.71 0. 75 0.71 0. 43 0.77 0. 82 0. 64 0. 47 0. 60 1. 00

10 0. 40 0. 37 0. 40 0. 53 0. 35 0. 37 0. 45

0. 39 0. 38 0. 47 0.42 0. 37 0. 47 1. 00

2.3 BEHSW

W 8t 1 H L 2R BUH 4 4% UPGMA 35 k47 R 28
G3HT s JERL 15 A Sl b B SR G O R IR (&
2), TEMBIRECL R 0. 77 A, TR R A RS> R
S, HPH 1 AP, L4, BERF. K
LM, B2 H RS SEWE, B3 AN
T OWAR. I, B4 ONEHE., WA, HA

AHBAS RS LA, 2R R R,
JNZE . WA, TEARRL R B2 0.66 4b, A2
AR 6 41, A ss 1 AR E . 54T
WER . KL, &4 &0, 56 2 48 H0
ORI, EEBUL. REOL. WA, KR4 Hd8H
FHE LA, SR, REZ. Al
HIH .
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Fig. 2 Dendrogram of tested materials using UPGMA

cluster analysis
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Fig. 3 Molecular fingerprints of tested materials based on
SSR molecular markers
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Table 4 Characteristic primers or primer combinations of test cultivars

5 i i 44 B LS Ik A= i i 24 B K551
. L11+ W08, L11 + D07, L11 4+ D09, W08 + D07, .
a5 o 2 .
! LR W08+ Y04, D07+ Y04, D09+ Y04 I R o7
2 4 W E Wo8 10 ] [H W08,Y08,D07,D09
3 A Wos 11 R Wo08+D07+ 111
. L11-+ W08, L11+ D09, W08 + D07 + L11, W08 + .
4 b Y08+ 1L11,D09+ Y08+ 1L11,L11+ Y08+ W08 12 OBk wos
5 KX iRy W08+D07,L11+D07 13 K W08
6 W W08 14 A W08
7 ELiwEs W08+D07,L11+D07 15 VAN(ITP-S Wo8
8 KR Wos

H S RN 3 % e 3 XFLLF .

3 kb L®
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20 tHhag 70 AEAC T LR A BRI AL L) BT A A
Sk EE L BRI TG S R AR AE R A s SE AR
JEIRVEE A T S e RO A LR A RO 1 R
AN 8 ARl o A E A T B e A —
T AR R 0 A OE R A AR RO
St AT B E 2RSS SR A B TOE R SRR D SR R AT
RE 7= A T 5 Al 2R 007 IS L T RE S B8 AL 2R
PEACEREAR . AT ZE I A8 5 5 05 5 2540 i ¢ U5
() & PR AR F 6 & R AR 4G 2R

LN S i S S N i P S A
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HEAMEL, SRR ER . Hh TR
FEBB AL AR 8l — AR S R A A L [R4)
fAfE—ERE ML 225 . RIS ZEAF L)L
(9 55 Je 25 7 X HE 7 B A MR ZLA S B . RS
ORI A AL R BORCR (4390 0.82 5 0. 67) .
i Ui P 1] 1t 5 ) i 744 e ) 25 RS ot o A A A U B 3
GXRF, BAEFRMM., SEFET BN, 5
e 23 T I T R A 9 A B A R e R L ) R A
AR . IR T, R ] Y 35 R LR BOE —
TEREHE bR USSR SR O &R Al RUIE DTG )
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