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Application of RAPD in analysing genetic variation and genetic
relationship of three species of Monostroma Chlorophyta
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1. College of Aqua-life Science and Technology ~Shanghai Fisheries University ~Shanghai 200090  China
2. Department of Bioengineering Huathua College Huaihua 418008 China

Abstract Random amplified polymorphic DNA markers were used to analyse the DNA diversity of Monostroma
mitidum M. latissimum and M. angicava . The size of genomic DNA of each species was about 23 kb. 43 primers
screened from 88 random primers generated repeatedly clear polyotripic bands in all samples and the proportion was
48.86% . The polymorphic sites proportion of M. nitidum M. latissimum and M. angicava were 53.14%

65.28% and 55.93% respectively. The inter-species genetic distances among those species M. nitidum M.
latissismum and M. angicava were 0.411 8 0.414 8 and 0.437 5 respectively. The result showed that these
samples coming from three different marine area were the same genus but different species. Those were consistent
with the conventional systemic identification. The molecular phylogenetic tree constructed by UPGMA method

coincided with that constructed by NJ method. The result also indicated that the genetic relationship between M.
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latissimum and M. nitidum was the nearest that between M. latissimum and M. angicava was farther and that
between M. nitidum and M. angicava was the farthest. The result also testified the fact that M. nitidum and M.
latissimum shared more common characteristics in morphology  while M. angicava shared less common
characteristics in morphology with M. nitidum and M. latissimum .
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Monostroma Ulvaceae Kunieda Monostromaceae
' Cho 2 RAPD Ulvales
Ulva Kunieda
Enteromorpha RAPD 3
RAPD RAPD 3
M. nitidum M. angicava M. latissimum DNA
1
1.1
30% ~ 40%
-20C DNA
DNA
1.2 DNA
3 500 mg
3 %CTAB 100 mmol/L Tris-HCl pH 8.0 20 mmol/L EDTA pH 8.0 1.4 mmol/L NaCl 0.2
% V/V 1 %PVP 1.5 mL
500 pL 60°C 20 min -20%C 10 min 60°C
10 min 1/3 5 mmol/L KAc : 24:1
8000 r/min 10 min 2/3 12000 r/min 5
min Trip 70 % 1~2 400
;LLO.]XTE” TEII
1.3 DNA
DNA 1.2 % 5 V/em 1.5h DNA
DNA 752 0Dy ODyg
DNA 20 ng/pL 4%C
1.4 DNA
1.4.1
10 bp 66 Sngon 20

88



1.4.2 RAPD
10 x Buffer 4 x dNTP 10 mmol/L  MgCl, 25 mmol/L 10 pmol/L
TaqgDNA 5 U/ul. Canada Buistar Co. LTD
RAPD 25 pL 10 x Buffer 100mmol/L tris-HCI pH8.3 500 mmol/L
KCl 2.5 pL. MgCl, 10 pmol/L 2.2 pl. TagDNA 5U/pL 0.3 uL 4 x ANTP 10 mmol/L 1 pL 5
pmol/L 2 pL DNA 10 ng/pL 2 pL 15 pLb
1.5 RAPD
RAPD M J Research Iyc-PTC100™ PCR RAPD Williams
1990 DNA PCR 94C 4 min 42
94 C 45 s 37 C 1 min 72 C 1.5 min 72 °C 10 min
1.6
0.5 pg/mlL EB 1.2 % DL-2 000
TBE 4 v/cm 2.5h Gene-Genius
1.7
RAPD
500 ~ 2 000 bp
Nei Sxy Svy =2 Nxy / Nx
+ Ny D =1- Sxy 2
2
2.1 DNA
DNA 23 kb ODygy/0ODxg 1.7~1.9
2.2 RAPD
88 43
1 88
43 48.86 % 3 342
251 73.4 % 15 3
7.95 5.84 300 ~
2 500 bp 177 99 55.93 %
216 141 65.28 % 175
93 53.14 %
2.3
RAPDg 1
0.5852 0.414 8 0.562 5
0.437 5 0.588 2 0.411 8
2.4
43 Phylip UPGMA N-J

2-ab 2
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Tab.1 Genetic similarity above diagonal /genetic distances below diagonal matrix of
M. angicav M. latissimum and M. nitidum

M. angicava M. latissimum M. nitidum
M. angicava - 0.585 2 0.562 5
M. latissimum 0.414 8 - 0.588 2
M. nitidum 0.4375 0.4118 -
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Fig.1 RAPD patterns of M. nitidum J M. latissimum K and M. angicava D using different primers

P and S are code names of different random primers

1 P1-P10 2 P11-P18

3 P18-P20 S53 S55 4 S13-S15
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Fig.2  Dendrograms constructed by UPGMA a and N-J b cluster analysis according

to genetic distance 1. M. angicava 2. M. latissimum 3. M. nitidum
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