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AFLP and RAPD Analysis for G enetic R elationship
of Ilex integra Thunb and Its Forma and Varieties
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( 1L N ngbo Agriculiure Science A cademy N ngbo 315040, Chnag 2 Sanmen Forestry Specialty Bureau of
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Abstract RAPD and AFLP techn ques were used to anplify the genam ic DNA of 8 Ilex integra Thunh
species and its foma and varieties to study the genetic relationshp and speces genetic diversity The results

showed that 187 pokmorphic bandsw it the polymorphisn rate at 6Q 75% were ob tained usng 20 priners by
RAPD analysis R ich polymorphic bands were anp lified both fran 10 selectve AFLP prmer pairs n AFLP a
nalysis and 350 bands were obtained ofwhich 268( 76. 5Pb ) were polymorphic Integrating the cluster re
sults of RAPD and AFLP techniques itwas found that‘ X iaoyegouguye’ [llex integra and ‘ xiaoyem ijie’ Ilex
integra had the nearest relationsh iy Ilex intezra and * Luanyem ijie’ Ilex integra had anear relationship This
results provile theoretical basis for cross breedng and gemplasn enhancen ent of Ilec L. tree species
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6 RAPD  AFLP * 1185
! (Ilex integra Thunb. )
’ ’ [2]
RAPD AFLP 7
1
11
2004 50
, ) 1 2009 7
, -707C RAPD  AFIP RAPD
AFLP M arker( 100 bp Plis DNA Ladder)
1
Tah 1 Campare of morpho bgical characteristics between Ilex itegra and variations
/an
Na M aterial Leaf shape  Leaf apex Leafmargin Leaf s ize Vein O ther feature
3~3 2~
Ilex integra Thunh
3~3
3~ 7mm
Tlex integra * Luayen jié¢ 2~3
3 3~ 5 4~8
Ilec integra * Chuye€ 2~ 4
3 3~ 4 5~,
Tlex intgra * G ouguy € 2~4
3~5
5 4~ 6
llex intgra * Houy € 2~3
3 5~8
llex integra © Gu iye 15~25
3 1~ 3 2~ 4
Tlex integra’ X iay egouguoye’ 1~2
2~4 1~ s 4~
Ilex integra ‘ X oy en iji€ 8 mm,
12 DNA
TaiTH  Tanksey D D" I cTAB DNA
13 RAPD
400 10 RAPD  ( ) , 20
( 3 PCR RAPD Perkin — Eler 9600
(PE9600) , 20 BL Temp later DNA 50 ng Q 3 Hmol/l, Tag @ 067 U/
BT, ANTP Q 2mm01/LMg2+ 2 Smmol/L, 10 XBuffer 2 HL( )
:94°C 300 s 1 ; 94°C 30s38°C 30§ 72°C 90 s 38 ;72°C
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42054 C 1% R VDS ( Phan «
cia)
14 AFLP
AFLP Ves ', EcaRT M sel 6h :
E+AM+ C, 25 EM , 10 ( 2
PCR & PAGE , 1 xTBE
[8-10]
2
Tah 2 Name and sequence of different am plification prin ers and adap ters
Prin er nam e Base sequence(S — 3') Priner nane Base sequence( S — 3')
E+ A GACTGCGTA CCAATTCA M+ C GATGAGTCCTGAGTAAC
EcoRl adapterl CTCGTAGACTGCGTACC M sel adapterl GACGATGAGTCCTGAG
EcoRl adapter2 AATTGGTACGCAGTCTAC M sel adapter2 TACTCAGGA CTCAT
E+ AGT GA CTG CGTACCAATTCAAGT M +AGC GATGAGT CCTGAGTAACAGC
E+ CCA GA CTG CGTACCAATTCA CCA M+ AGG GATGAGTCCTIGAGTAA CAGG
E+ CTC GACTGCGTACCAATTCACTC M + AAT GATGAGTCCTGAGTAACAAT
E+ CTT GACTGCGTACCAATTCACTT M+ AGA GATGAGTCCTGAGTAA CAGA
E+ AGG GACTGCGTACCAATTCAAGG M+ ATT GATGAGTCCTGAGTAA CATT
E+ CAT GACTGCGTA CCAATTCACAT M + ACA GATGAGT CCTGAGTAACACA
E+ CCC GACTGCGTA CCAATTCACCC M+ AAA GATGAGTCCTGAGTAA CAAA
E+ AGA GACTGCGTACCAATTCAAGA M+ AGA GATGAGTCCTGAGTAA CAGA
E+ CTA GACTGCGTA CCAATTCACTA M+ ACC GATGAGTCCTGAGTAACACC
E+ CGC GA CTG CGTACCAATTCA CGC M+ AAG GATGAGTCCTGAGTAA CAAG
15
, 1 0 NTSYS-PCV2 10 E
(Genetic sin ilarity, G s), ( genetic distance GD) GD= 1- G§ UPGMA
2
21
RAPD 3 000 bp
20
187 DNA
400~ 3 000 bp 3 1 000 bp
20
500 bp
S48 8
; 935
, 3 65 1-8 1
’ 60 7% 1- & Expermental sanple nunbes that are the same as n tabk 1
| 173 1 Sis RAPD

Fig 1

M aps of RAPD products fiom S;;; priners
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3 20 RAPD

Tah 3 Am plification results of 20 RAPD primers

(5-3) Yo
Prin ers Base sequence(5 = 3)  Total anplified bands ~ Pokmorwphic bands  Percentage of pokm omphism
s48 GTGTGCCCCA 12 8 66 7
S68 TGGACCGGTG 11 6 545
S79 GTTGCCAGCC 10 6 60. 0
S82 GGCACTGAGG 8 6 75.0
S84 AGCGTGTCTG 8 5 625
S96 AGCGTCCTCC 9 6 66 7
S105 AGTCGTCCCC 11 5 455
S112 ACGCG CATGT 10 5 500
S115 AATGGCGCAG 8 4 500
S153 CCCGATTCGG 9 6 66 7
S173 CTGGGG CTGA 9 7 77. 8
S187 TCCGATG CTG 10 5 500
S234 AGATCCCG CC 9 6 66 7
336 TCCCCATCAC 8 5 62 5
337 CCTTCCCAC T 10 6 60. 0
S345 CTCCATGGGG 9 5 556
S354 CACCCGGATG 9 6 66 7
S366 CA CCTTTCCC 8 5 62 5
S369 CCCTACCGAC 9 5 556
S375 CTCCTGCCAA 10 6 60. 0
Total 187 113
M ean 9 35 5 65 60. 75
22 RAPD
RAPD 8 ( 4),
( 2 : 8 , 0124 3 « ”
« ” s ; Q 260 4 «

A% AT Tlex integra

“HN I T A 20 4 7 Tlex integra ‘Luanyemijie’

<Rt A% 4 llex integra ‘Chuye’

<RI 4 F Tlex integra ‘Gouguye®

“JE M- 424 & F Tlex integra ‘Houye’

SR 2% 4T Tex integra *Guiye’

<N MR I 420 A Tlex integra “Xiaoyegouguoye’

2

NI A2 AT Tlex integra “Xiaoyemijie’

RAPD
Fig 2 Dendrogram of 8 species of llex listed in table 1 based on sin ilarity coefficient
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4
Tah 4 Nei’ s genetic distance

1 2 3 4 5 6 7 8
1 1 000
2 0 166 8 1 000
3 02231 0 178 4 1. 000
4 0 208 0 02110 0 1273 1. 000
5 0244 7 02050 0 196 1 01525 1 000
6 0 226 2 02171 0 1961 0 1582 0 146 9 1. 000
7 02541 Q02140 02416 01843 Q0 190 2 02020 1. 000
8 0 260 4 02510 02478 02323 Q0 190 2 02020 0 1245 1 000
-8 1 1- & Experinental sampk numbers hat are he sane as i tabk 1
23 AFLP
AFLP 10
7 ,
350 , 268 ,
76. 5o 3 E +
CIT/M + AGA
35, 26 8
Q)] ,
(4.
0631~ 0Q 829( ©6),
,« »
« »
« » 7 « } g s 5 .
) « ’ M: -8 o 1
« » « » M: 100 bp DNA marker 1- 8 Experinental sampk numbers
’ that are he same as in tab e 1
3 E+ CIT/M + AGA
? Fig 3 Amplification resulits of E+ CTT/M + AGA primers
A2 AT llex integra
“HNI ST A2 4T Tlex integra ‘Luanyemijie’
“Hfi A5 45 llex integra ‘Chuye’
I 42 4T Tlex integra ‘Gouguye®
“JE A2 AT Tlex integra ‘Houye’
LML AT Tex integra ‘Guiye®
NI E I A2 4T Tlex integra “Xiaoyegouguoy’
CONIFBEAT A 4T Tlex integra *Xiaoyemijie®
| RS A L R L UL B Y
0.60 0.70 0.80 0.90 1.00

Coefficient

Fi 4 UPGMA dendrograns genemted from AFLP markers
© 1994-2011 China Academic Journal Electronic Publishing House. All rights reserved. http://www.cnki.net



RAPD

AFLP * 1189

5 AFLP

Tah 5 Amplification results of AFLP prin ers

1%
Prmer comb naton Total anp lified bands Polmormh ic bands Percen tage of polym orphic bei
E+ AGT/M + AGC 28 22 78 57
E+ CCA /M + AGG 33 29 87 88
E+ CTC/M + AAT 21 19 90 48
E+ CTT/M + AGA 31 24 77. 42
E+ AGG/M + ATT 26 16 61 54
E+ CAT /M + ACA 57 45 78 95
E+ CCC/ M+ AAA 26 20 76 92
E+ AGA/M + AGA 64 49 76 56
E+ CTA /M + ACC 39 24 61 54
E+ CGC/M + AAG 25 20 80. 00
Total 350 268
M ean 35 26 8 76 57
6 AFLP
Tah 6 Genetic sinilarity between species on the basis of AFLP m arkers
1 2 3 4 5 6 7 8
1 1 000
2 0777 1 000
3 0 666 0 786 L. 000
4 0 631 0 734 0 806 1. 000
5 0 657 0 714 0. 780 0 831 1 000
6 0 654 0 729 0 794 0 811 0 826 L 000
7 0 646 0 709 0 751 0 751 0789 0 797 1. 000
8 0 657 0 703 0 740 0 723 0 794 0. 780 0 829 1 000
1-8 1 1- & Expermental sampl numbers hat are he sane as n tabk L
3
) , . ,
1949—1950 2l ( TheG enusllex n China) 1983
( »
RAPD AFLP R
, 8 3 1 “ 7 ,
: S ’
“ ” , ; 1T “ ” “ 7 “
7 “ ” 3 1
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7 ;  AFLP “ 7 “ 7
, “ 7 , 7 , RAPD AFLP
, RAPD DNA
R AFLP DNA , AFIP
DNA , , R

, AFLP . AFLP (Rose chinensis) ' (Lilim ditichum )™ ( Rho
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