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Application of ISSR markers in germplasm identification of
different color’s Porphyra haitanensis filament strains

XIE Chao-tian, JI De-hua, CHEN Chang-sheng, XU Yan, ZHANG Yuan
(College of Fisheries, Jimei University, Xiamen 361021, China)

Abstract: Parphyra haitanensis is the most economically important seaweeds in south China. ISSR (inter-
simple sequence repeat) markers were applied to analyze the genetic variation among 4 different color’ s P.
haitanensis filament lines ( saffron, green, brown and purple) and a wild-type line ( maroon). 11 ISSR
primers ( selected from 35 primers) gave rise to 129 discernible DNA bands of which 114 (88.4% ) were
polymorphic; Effective number of alleles ( Ne) , expected heterozygosity (h) and Shannon’ s information
index (I) were 1.6369, 0.3609 and 0. 5265 respectively which were also calculated from the ISSR results
by software popgene 1.32; Genetic similarity ( GS) and genetic distances ( GD) were calculated by using
Nei’ s matching coefficient, the average GD among the 4 different color’ s filament lines is 0. 5727, and the
average GD between the 4 different color’ s filament lines and the wild-type filament line is 0. 6564, all

these results indicating a considerable genetic variation among the 5 filament lines. UPGMA cluster analysis
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based on Nei’ s genetic distances divided the 5 filament lines into three groups: the saffron and green in one

group, the brown and purple in the other group and the wild-type line ( maroon) in another group. Then we

used the 4 polymorphic bands amplified from the primer 812 to construct the DNA fingerprints of the 5 P.

haitanensis filament lines, in the constructed DNA fingerprints, each P. haitanensis filament line has its

unique fingerprinting pattern and can be easily distinguished from each other. At last we transformed the

DNA fingerprints into digital fingerprints which can be recognized by computer to predigest the variety

identified process. All the results of this paper show that the ISSR marker is a useful technique in the variety

identification of P. haitanensis, which can offer the correct results quicker than other molecular markers.
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Tab.1 The colors of P. haitanensis
filament lines in this study

SRR & filament lines {8, color
1 1% {0, saffron
2 ¥ 4% 4, breen
3 FE4145 brown
4 %44 purple
WA % wild-type 441 £, maroon
XA 5 3l4  DNA FZEUT ALY

Wy BT bW TAY TEARAF, M PCR 774
PGl R EEEY TEARAFARM, B
LGRS I E PN R (- A AN 3 P e i)
ISSR 5| 35 i KIEEAEY TRHRA RA A
o
1.2 7%

DNA IR EZ&R  WEIEFRPHEFRK
AR A HLREHEER TG, 0.5 g BT
MBS P AT R ESIK, RERALER



13 TR , 45 : ISSR ARICTEIZ A R I LR AR 4R P L A 107

CTAB 3" R 4k Bt B J5 31T DNA F42 B 4
16, 7E 1. 0% F 3 Jig M 88 e FL Dk A 25 T 48 iR
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2.1 ISSR #T4&ER

7E ISSR ¥4 e s, DASREU 5 1~ B i 224K
A ah ZREE N 4 DNA JGiEA st T 51 it , 45 R M
35 Z ISSR 5|4yt th 11 45519, Al LAY 3
EieE , BN, ZEMER N AW (0519
MY EERILIE 1) o X 11 25519369738 i 129
AL, HH 114 MR RE S B, ZEM AT
GrER(P) H88.4% o BEANGIMIY HEEINLRECN 6 ~
15 4> SFE RS 1 93 B AL B0 117 A, 97
B AR K/ 400 ~ 3 500 bp Z [, 51751
LHA AR 2,

B1 #5519 (A:807;B:812;C:825;D:826) i) ISSR 45 R
Fig.1 The ISSR amplification products of partial primers (A 807;B:812;C;825;D:826)
obtained from the 5 P. haitanensis filaments
1 -4 REEEFELREGS R 1.2.3.4;5: BFAE R G M4 FR&iRid
1 -4; The P. haitanensis filaments of 4 different color lines 1.2,3,4;
5. The P. haitanensis filaments of wild-type strains; M. Marker
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Tab.2 Name of ISSR primers, sequence and bands after amplification
ISSR 3" 447 4
Gk B 197 51(5°-3) JEXDAT e ZADLEEL bands of ISSR amplification
primers sequence total bands polymorphic bands AR 70
2 3 4 wild type

807 (AG)8T 12 11 3 10 5 7 6
808 (AG)8C 9 9 3 5 3 2 4
810 (GA)8T 12 12 5 8 9 9 4
812 (GA)8A 15 13 6 7 11 7 8
816 (GA)8T 10 9 4 4 7 9 2
817 (CA)8A 15 14 7 7 6 6 8
820 (GT)8C 6 5 2 2 3 5 3
821 (CA)8T 14 10 6 9 13 11 8
825 (AC)8T 15 12 8 10 9 7 7
826 (GT)8C 13 13 2 4 8 10 5
830 (TG)8G 8 6 4 4 5 4 5

43t total 129 114 50 70 79 77 60

2.2 BRAIREFLREEHEERUE

B 38 ) DNA &0 R 7E 1/0 R,
Wit Nei B, 40 AT ER B M s A A E R
B (GS) FisfRER (6D) WK 3, 4 AR EE
H B2 RIR BB Z BE B 7E 0. 4410 % 0. 7655 Z
&), 3598 0. 5727, X 4 AR EELRES
SY A AU B AE FEBS 7E 0. 5031 % 0. 7655 Z
6], P34 0. 6564

5 MZERLRIE G R BREZF LR
WE4,NRPALUE L 4 MAFGAELZRIEZ
[ B RE B BOCh 1. 5736, IR 45 B

=3

0.3246 , Shannon Z2FEHEFEBIE N 0. 4714, T
BRI E A BT BR 2 (6] AT LA, A 20 5 o
HECh 1.6369, B4 F 5 0. 3609 , Shannon £
TSR 0. 5265
2.3 BmRIRERLREHBESH

WG I 3K Z Al 1) Nei i3 1% B & i 17
UPGMA Z 5017, R WK 2, WNE 2 ATLLE
X S MBS ZRIKRT LA 3 B, R 1A
2REIMARE N2 REZBEHREHERX
MBS R4 3.4 KE,

5 MRERLRERRVBEHECERE GS(MAKLF) MBEER GD(HBLETH)

Tab.3 Genetic similarity (above diagonal) and genetic distances
(below diagonal) matrix between the 5 P. haitanensis filament strains

1
1 2 3 4 EEEE’
wild type
1 0.6434 0.5814 0.4651 0.6047
2 0.4410 0.5659 0.5271 0.5271
3 0.5423 0.5694 0.6202 0.4651
4 0.7655 0.6403 0.4778 0.4884
FpA: A wild type 0.5031 0.6403 0. 7655 0.7167
F4 SNEERLZRERRANEREREHER
Tab.4 The genetic variation statistics among the 5 P. haitanensis filament strains
24 AL EE(Na) ARREEALHEF B (Ne) WA (H) Shannon ZHPEHEE(T)
parameter number of alleles effective number of alleles expected heterozygosity Shannon§ information index
A 40 N
41 Kmé&_ﬁﬁi.@ 1.7752 £0.4191 1.5736 £0.3530 0.3246 +0.1832 0.4714 0. 2608
among 4 filament strains
5 M1 IR P
Ussf BB
(QHREPERA) 1.8837 +0.3218 1.6369 +0. 3144 0.3609 +0.1514 0.5265 +0.2081

among 5 filament strains
(include the wild-type)
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0.52 0.55 0.58 0.61 0.64

K2 5 MRESKAREMRET Nei i
RIEEEES ) UPGMA K458
Fig.2 Dendrogram of UPGMA cluster analysis based
on Nei§ genetic distances among the 5 P. haitanensis
filament strains
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RH 15 ZAF BB T 4 AR TR 5 A4
IRFK A 2R IR R K DNA 3550835 (B 3)
FHorg Ho e AL BT S AL AT DR B B B 48 a0 (3R
5) BT AR BI AL E

FrBTR A 1

size of

Liiga el
wild-type

bands

B3 5 MR A HZRAR MR K DNA 1540 & &
Fig.3 The ISSR fingerprints of 5
P. haitanensis filament strains

3 itig
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Tab.5 The computerized fingerprints

of 5 P. haitanensis filament strains

BB R LML DNA $54
P. haitanensis filament strains computerized DNA fingerprints
1 1100
2 0101
3 0100
4 0010
PP A= wild-type 1001
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