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122 DNA 500ng
s DNA, EcoR Mse
( , 2004) (50ul) : DNA(500ng), BSA(5ug),
(Amplified Fragment 33.75ul, 1x Buffer, SU EcoR 0.25ul
Length Polymorphism, AFLP) , 1995 Mse 0.5ul(NEB) 37 3—5h
Keygene Zabeau  Vos Peter 123 EcoR Mse
(Zabeau et al, 1995)" RFLP , , 94 3min,
RAPD s 37 Smin EcoR Mse
T, 18—20 (
13 , 16 ) s , 65 10min
AFLP , EcoR Mse :
EcoR : 5'-CTCGTAGACTGCGTACC-3';
3’-CTGACGCATGGTTAA-5'
Mse : 5-GACGATGAGTCCTGAG-3';
1 3’-TACTCAGGACTCAT-5'
11 1.24 DNA 4ul -
13 (Porphyra yezoensis) ’ 3 1
1 (40pl) : DNA 4pnl,
, , 18 , 28.4ul, 10xBuffer 4ul, 10umol/L  dNTP 0.8pl,
Tag 2U, 10umol/L E+A M+C 1.2ul PCR
1 94 30s, 56 60s, 72 60s, 30
F1 KEAFHIER 72 10min, 4
Tab.l P. yezoensis used in AFLP analysis 125 AFLP 20 ’
3’ 3
20pl, 13.7ul,
2.5ul, Taq 1U, 10><Buffer 2ul, ECOR
Mse 0.6ul 11 PCR
Yer01 :90 ,2min, 94 ,30s,65 ,30s( 0.7 ),
Y-cm0305 8 72 60s, 12 94 30s, 56 30s, 72
Y-L0602 10 60s, 23 4
Y-9970 12 F, 2
Y-W0401 14 F, 126 20l
::?(;)26(;)11 ;T loading Buffer, , 95 Smin
Y-9970 23 DNA 6|,ll 6%
1>=<TBE,
0.5h, 3h, )
1.2 (Bassam et al, 1991)
1.21 DNA CTAB ( 1.3
,2002) DNA,DNA 1% , DNA
-EB 1 0 ( ,

1) Zabeau M, Vos P, 1995. Selective restriction fragment amplification: a general method for DNA finger printing. European

Patent Application 92402629. Publication Number Ep 0534858 A1
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Tab.2 Sequences of pre-amplification and selected amplifica-
tion primers for AFLP analysis

(5'—3)
E+A GACTGCGTACCAATTCA
M+C GATGAGTCCTGAGTAAC
E+AGA(A) GACTGCGTACCAATTCAGA
E+AGT(B) GACTGCGTACCAATTCAGT
E+AGC(C) GACTGCGTACCAATTCAGC
E+AGG(D) GACTGCGTACCAATTCAGG
E+ACA(E) GACTGCGTACCAATTCACA
E+ACT(F) GACTGCGTACCAATTCACT
E+ACC(G) GACTGCGTACCAATTCACC
E+ACG(H) GACTGCGTACCAATTCACG
M+CGA(1) GATGAGTCCTGAGTAACGA
M+CGT(2) GATGAGTCCTGAGTAACGT
M+CGG(3) GATGAGTCCTGAGTAACGG
M+CTA(4) GATGAGTCCTGAGTAACTA
M+CTT(5) GATGAGTCCTGAGTAACTT
M+CTC(6) GATGAGTCCTGAGTAACTC
M+CTG(7) GATGAGTCCTGAGTAACTG
M+CAT(8) GATGAGTCCTGAGTAACAT
M+CAC(9) GATGAGTCCTGAGTAACAC
M+CAG(10) GATGAGTCCTGAGTAACAG
1, 0) NTSYS
(Genetic Similarity,
GS) GS=2a/(2a+b+c), GS (
) , a
,b ¢
(Gene Diversity, GD) GD =1 GS,
( )
( ,2005) GD ,
(UPGMA) ,
2
2.1 AFLP
80
1, 619 ,
609 98.38%
40—77
« 3 1 C3 C4
D2 H3 AFLP , 2

x3 SIMMRHESIBER

Tab.3 The primer combinations and their amplified results

(%)

AS
Bl
B2
B4
c3
C4
D2
E4
F4
G4
H3

48
67
46
63
54
77
57
46
59
61
41

619

48 100
66 98.5
46 100
63 100
54 100
77 100
55 96.6
46 100
57 96.7
61 100
36 87.8
609 98.4

146

Fig.1
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AFLP fingerprinting amplified with primers C3, C4, D2

and H3
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Fig.2
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AFLP fingerprinting amplified with primer C3 (a) and H3

(b) (schema chart)
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2.2
AFLP R s S
>
1, 0, (1, 0) 2.4
R Excel NTSYS R NTSYS 146
, 13 3 R 2—20
4,
4 , , ,
> > >
0.155, s
0.257 10 , 16 3
s 0.405 13
0.595—0.845 s
5
0.74—0.845 s DNA
2.3 DNA R
AFLP s NTSYS AFLP R s
UPGMA s ,
R 3 3 , 13 , ,
(Schmint et al, 2000;
14 23 8 Powell, 1997; Mackill, 1996)
> 80 11
> 10 R DNA
12 16 21 10 12 98.38%,
.16 21 : (2005)
x4 EPEFHBRMEEBMALIERLKER
Tab.4 The genetic distance and the similarity index of P. yezoensis
23 8 10 12 14 16 21
— 0.845 0.743 0.628 0.619 0.617 0.664 0.595 0.616 0.688 0.62 0.643 0.651
0.155 — 0.74 0.641 0.648 0.624 0.683 0.624 0.622 0.669 0.617 0.627 0.616
0.257 0.26 — 0.653 0.643 0.641 0.682 0.628 0.616 0.664 0.625 0.635 0.666
0.372 0.359 0.347 — 0.661 0.669 0.687 0.627 0.645 0.604 0.607 0.607 0.635
0.381 0.352 0.357 0.339 — 0.685 0.696 0.637 0.619 0.637 0.595 0.617 0.641
23 0.383 0.376 0.359 0.331 0.315 — 0.733 0.654 0.64 0.628 0.635 0.619 0.659
8 0.336 0.317 0.318 0.313 0.304 0.267 — 0.688 0.67 0.669 0.64 0.662 0.645
10 0.405 0.376 0.372 0.373 0.363 0.346 0.312 — 0.682 0.645 0.674 0.664 0.637
12 0.384 0.378 0.389 0.355 0.381 0.36 0.33 0.318 — 0.643 0.666 0.656 0.645
14 0.312 0.331 0.336 0.396 0.363 0.372 0.331 0.355 0.357 — 0.651 0.664 0.659
16 0.38 0.383 0.375 0.393 0.405 0.365 0.36 0.326 0.334 0.349 — 0.696 0.659
21 0.357 0.373 0.365 0.393 0.383 0.381 0.338 0.336 0.344 0.336 0.304 — 0.662
0.349 0.384 0.334 0.365 0.359 0.341 0.355 0.363 0.355 0.341 0.341 0.338 —
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analysis
AFLP
(2007) AFLP
0.264—0.398 , , , 2002. DNA
0.155—0.405, R , 24(2): 146—148
s > , , 2006.
, 13(2): 322—327
’ ’ ’ , , 2005. Excel
> . , 05(3): 116—120
, (UPGMA) , 2004. ISSR
( 3, 3 , 13 ,39(2): 19—21
i , , , , 2009. “°Co-y
(Porphyra yezoensis)
’ ,40(1): 56—61
> 10 12 s , , 2005. AFLP
5 ,27(3): 159—162
) , , , 2007.
AFLP , 46(6): 831—835
’ 16 21 , 1999. :
, 1—4
8 23 Bassam B J, Caetano-Anolles G, Gresshoffp M, 1991. Fast and
5 > 8 sensitive silver staining of DNA in polyacrylamide gels.

Amal Biochem, 196(1): 80—83
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Mackill D J, 1996. Level of polymorphism and genetic mapping Schmint K, Jensen K, 2000. Genetic structure and AFLP varia-

of AFLP markers in rice. Genome, 39: 969—977 tion of remnant populations in the rare plant Pedicularis

Powell W, 1997. Analysis of quantitative traits in barley by the palustris (Scrophulariaceae) and its relation to population
use of amplified fragment length polymorphism. Heredity, size and reproductive components. American J Botany, 87(5):
79: 48—59 678—689

ANALYSIS OF GENETIC DIVERSITY OF PORPHYRA YEZOENSIS USING AFLP

HE Jian-Yun', HE Lin-Wen>’, ZHANG Xin*, PAN Guang-Hua', XU Pu’,
ZHU Jian-Yi’, ZHANG Bo', WANG Guang-Ce’

(1. College of Marine Science and Engineering, Tianjin University of Science and Technology, Tianjin, 300457,
2. Institute of Oceanology, Chinese Academy of Sciences, Qingdao, 266071; 3. Graduate University of Chinese Academy of Sciences,
Beijing, 100049; 4. College of Life Sciences, Nanjing Normal University, Nanjing, 210097;
5. College of Biology and Foodengineering, Changshu Institute of Technology, Changshu, 215500)

Abstract Amplified fragment length polymorphic technique was used to analyze the genomic DNA polymorphism of
13 lines of Porphyra yezoensis. Eleven of the 80 AFLP primer pairs gave reproducible polymorphic DNA amplification
patterns, and 619 bands were obtained. The amplified bands ranged from 40 to 77 per primer pair showed the genetic di-
versity among these samples. Six hundred and nine of AFLP bands were polymorphic loci. The proportion of polymorphic
loci was 98.38%. The genetic distance (GD) and similarity coefficients (GS) were calculated based on the polymorphic data.
UPGMA cluster indicated that samples from Haian and Ershi were of high similarity. The GS between these samples was
0.595—0.845. The result shows that the genetic diversity level in P. yezoensis is fairly high. Similar increasing trend was
found in genetic distance coefficient and geographical distance. UPGMA cluster indicates that P. yezoensis in our country
is miscellaneous.

Key words AFLP, Porphyra yezoensis, Genetic diversity, Molecular marker



