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Tab.1 Names, codes and characters of Porphyra haitanensis lines used in this experiment

i AR
RERFE L E A BT Characters of lines
Line no. Line code Line name PZZAINLN IS TNUN
Conchocelis Gametophytic blade
1 Q-1 AT afis B LB AR (0, SR
2 SF-1 Hif 15 & S B AL, I R
3 74 JuAE 45 AR EA R A A
4 77 W3ETS Rty A GO SR ARG
5 FD BfA: R -FD & TP G, TR A
6 XC FpA=RL -XC & BPA 0, AR Y, TE R A
7 SPY ARG & B LB (AT, R
8 SPY-1 LIRS -1 & P LA (2T
9 Y-6 i 6 = & P ST AR CARIRL, WG A T 5 T
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M52 X% B T B 51 v i % S PCLLL PC21
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23 130 —»

K1 LiCHESRIR IR SRR IR AL 41 DNA 7E 1.0% B BIEHE HL VIR N 45 2R
M: DNA/Hind T 2 T-HEBRHE; A: 224RIKIERZ] DNA; B: FRAR{AZENZ] DNA
Fig. 1 Agarose gel photograph of total DNA extracted from conchocelis and blades of Porphyra haitanensis with LiCl
M: DNA/Hind III Ladders; A: Genomic DNA extracted from conchocelis; B: Genomic DNA extracted from blades
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Fig. 2 Electrophoresis results by 7 microsatellite primer-pairs in 9 lines of Porphyra haitanensis conchocelis
M: DNA maker DL100; Lanes 1-9: Q-1, SF-1, Z4, 77, FD, XC, SPY, SPY-1, Y-6. The range of statistic bands is marked by “]”
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Tab. 2 Sequence of 52 pairs of microsatellite marker primers used in this study and specific annealing temperature of PCR amplification

LD R I(5-3") T I(5-3") IR /°C
Locus Forward primer sequence (5'-3") Reverse primer sequence (5'-3") Annealing temperature

AUI188905 CGTCGTCAACTTCCTCTTCC CCTCCCACTCAGTCTGCGTA 56
AU196122 TGCTCTTGTCCTAAACCCAT CGTGTTGATGCTCGTCGTGC 55
AUI95385 TCCAGCAGACGGGAGAAAGA CCGATACACCTGTTACGCCT 58
AU192492 GGCACAGGCTCAGCAAGTA TATGCCACGGATGTAAGGAGG 56
AU192094 CGTCGCTTCCGTCGCTGTCT TAGTTGGTGTTGTGCGTTGA 57
AUI187410 AGCCCGTTGGCGAAATCC TACTGGGTTGCTGTGCTCTGTT 61
AUI91289 TTCCAGCAGACGGGAGAAAGAC CCGATACACCTGTTACGCCTC 59
AU196400 TATCCGAAACACTATCGCTCCC CCCAGACGCCGCCAATGCT 59
AU193408 GGTGTCAGCGGTGGTGTTGG TAGAGGTFFFCTTAGTGGCAG 61
AUI194267 GCCCACGCAAGTGTTTACCC GGAAAGTATGTTGTCGGTCGGG 58
AV435669 TCTTGTTCCTTGACGACTGG GATGGTGGCAGTGGCAGATG 579
AV432452 CCAACGATGGGTTTCTTCAA ACTTCATGCCCCTGCCGATG 57
PCOI1 TTCGCTGCGTTTCACCTTACATTT ACAAGGCCAACCCGAACACA 61
PCO2 GGCTGCGGCTGAGTCACAGA GTCGCTCCAACTCCTCCTGCT 63
PCO3 GAAGATGCCGGTGCCAAGATT GTCCATGTCCTCCTTGAGCG 60
PCO4 TGGTGCTGTCTTCCAACGAGT CGGCTGTCGCACCTCGTTATA 60
PCOS5 CCCGTGGAGCTCCTTCATCA TCTCCCATGACAGGTTGCCA 60
PCO6 CCGTGGAGCTCCTTCATCAT CTCCCATGACAGGTTGCCA 58
PCO7 GCTGCCATGGATGCGGAA A TACCCAGCATTGGCCTTGCT 60
PCO8 GTGTGGTAATTGGACGAGGAC AGCGACAACGAGGGCAGA 59
PCI1 CGCTCAACCACTTCGTCAG CATTGTTGGCGTTGTTGTCATA 57
PCI3 CCGTCGTCAGCAGGAGCA ATGTGAGAAGCCAGTAGGGAAAGT 60
PCI15 GCCTCA AATGCTTTCTCCACAG CCTTGTTTCGTGTTCTTGCTGC 60
PCI6 GCCTCTGACAAGACCTTCAC TCACGGTCACTGTCTTGGT 57
PCIS8 CGGATGGTGACTTTGGTGGCTA GACGCAAACGCAGCCACTATTAT 61
PCI19 CATTGGTTCCATCTACTCCTTT TCTTTTGATCAGACAGCACCTT 55
PC21 TGACTTCCTCATCGACATTGT GCCATAGTACATTTGTTGCTG 57
PC23 CGGACATGATGTTTAGTGACGA GGCAAGCTGAGACGATGAC 58
PC24 GGAAATCCGTTTGACACCCTT TTGGACGTGAAAGACTGAGCA 58
PC27 GCCAGCAACAAATGTACTATG CCGTCAGGCAGAAGAGAAT 56
PC28 GTAGGGGGCGTCGATAGGTA CATGGCACGAGCAAGATGAA 58
PC34 ACGGGCTTCTACGACTACAAT GACGACTTGTGCAGGTTGTT 58
PC36 GCTACGCGTTTGGCTACGAG CGGTGGACGTTGTTCTGCTG 61
PC37 CGTGCTACTACGGCTACAAGG GATGTTGCTCGCGTTCTCGTA 60
PC38 CGTGCTACTACGGCTACAAGGA CTCGCGTTCTCGTAGCCAAAC 61
PC39 CGTGCTACTACGGCTACAAGGA GACGACTTGTGCAGGTTGTTCT 60
PC40 CCGTGCTACTACGGCTACAA GTCCGGTGCAGGTTGTTCT 60
PC41 GCTACGCGATGGGCTTCTA GACCGGTGCAGGTTGTTCT 58
Ph026 ATCGCCGCCGCAATGAG GTCTGGACTATGGCGGCATCA 54
Phi48a CCACTGGCTCAATGATGCGGTAA TCCACCCCTGCCTTGACTGC 55
Ph148b TGCGGACGGACCACGAGAA GCCCACCGAGACACGCAAAC 50
DQ831196 CGAACGGTGCCACCATCA CGCACGCTTGAGGCACAT 58
DQ831197 TGTCCCATCCGTGGCTGTT CGAGCATCAGGCGGAGAT 59
DQ831194 CGTGCGAGTCATAGTCTGC CAGCCAGTGCAAGAACACCTCA 58.5
DQ831185 CTTGCACCTGGGAAGTCAGA TCGCCCGTGCTTCTGCTA 58
DQ831174 CATCAGGCGGAGATGGCTAG CCGTCACGGAACCGATTGT 58
DQ831164 TTGGACGGACGGTGTCGT GCGGTAAGGAGTGCTGGTG 58
DQ831162 CAGTGAGAAATGCAGCAAGGC CAGGACCAGTGGTGACAGGACA 59
DQ831155 AGTGGCGACAGGACAAGGG ACAGTGAGAAATGCAGCAAGG 58.5
DQ831191 CAGCTCGTTGCGGCAGAT CGCACGCTTGAGGCACAT 59
DQ831163 AAACTTCCTGGGTGTTCC GTCTTGTCAAAGCCAAATACTG 58
DQ831165 CTCGTTGGACGGACGGTGTC TCGGCGGCAAAGTGATGG 59
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Tab.3 Genetic distances (GD) among nine lines of Porphyra haitanensis

f# Line Q-1 SF-1 74 77 FD XC SPY SPY-1 Y-6
Q-1
SF-1 0.7985
74 0.6920 0.2400
77 0.8923 0.4581 0.1003
FD 0.2863 0.3404 0.2827 0.6131
XC 0.2719 0.6202 0.2624 0.2192 0.0567
SPY 0.0645 0.6444 0.4407 0.8328 0.0527 0.1293
SPY-1 0.1965 0.6020 0.3312 0.6828 0.0638 0.1252 0.0424
Y-6 0.8983 0.0527 0.1873 0.2336 0.2877 0.4133 0.7458 0.6828
FD 0-1
XC SPY
SPY SPY-1
SPY-1 FD
0-1 XC
I: SI-1 I: SF-1
Y-6 Y-6
74 74
— —
0.'25 0.20 o.'15 0.10 0.65 0.00 0_'20 0.15 o.io o.(;s 0.60
A B

K3 9 MNIREE R RIIHTIA
A: UPGMA; B: NJ

Fig. 3  Cluster dendrogram of 9 lines of Porphyra haitanensis based on genetic distances
A: UPGMA; B: NJ
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Kl 4 514 PC40 WHIZEEESE SF-1.Y-6 Fl Wi i RAGLZARARFIARR A 125 S
Az 511 PC40 XF SF-1 F1 Y-6 i RAGY L5 . M: DL100 43Tl ; SC I YC JKIE SN SF-1 F1 Y-6 fh ZRAYZLIR AR DNA § 184558
1-8 YKGH s SF-1 i REARFMRAEAARGY IEEE T 9-16 YKIB : Y-6 5 RECRFMRIE ARG Jg55 5 .
B: 51 PC40 %} SF-1 F1 Wi S RGP HELE R . M. DL100 2 F-HAnife; SC A SB kil 43514 SF-1 5 RIGLLARPRFHRIAAA DNA § 1845 5
1-8 Tkl : Wi fh RIVLLIRIAY HESEHL; 9-16 Tkl : Wi i RIS RIEAR A A s 45 5L
Fig. 4 The electrophoresis results by primer PC40 in lines of SF-1, Y-6 and Wt in Porphyra haitanensis

A :The electrophoresis results by primer PC40 in SF-1 and Y-6 lines. M: DNA maker DL100; Lanes SC and YC: the electrophoresis results of conchocelis of

SF-1 and Y-6 lines, respectively; Lanes1-8: the results of different blades of SF-1 line; Lanes 9-16: the results of different blades of Y-6 line.

B: The electrophoresis results by primer PC40 in SF-1 and Wt lines. M: DNA maker DL100; SC and SB Lanes: the results of SF-1 line of conchocelis and

different blades, respectively; Lanes 1-8: the results of conchocelis of Wt line; Lanes 9-16: the results of different blades of Wt line.
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Phylogenetic relationship of the lines of Porphyra haitanensis (Rhodophyta,
Bangials) determined by microsatellite DNA markers

ZHANG Peng'?, ZHANG Yuan', WANG Tie-gan”’, YAN Xing-hong'

(1. College of Fisheries and Life Science, Shanghai Ocean University, Shanghai 201306, China; 2. Zhenjiang Marineculture Research
Institute, Wenzhou 325000, China; 3. Zhejiang Key Laboratory of Exploitation and oreservation of Coastat Bio-resource,Wenzhou 325000,
China)

Abstract: Molecular analysis of nine different lines (2 wild-type,2 improved varieties,2 hybrid and 3 pigmentation
mutants ) of Porphyra haitanensis with microsatellite markers was performed. Results showed that 7 SSR primer-pairs
selected from a total of 52 SSR primer-pairs gave good amplification patterns. Effective number of alleles, expected
heterozygosity and Shannon’ s Information index was 1.617 4,0.377 6 and 0.523 1, respectively. Genetic distances
and genetic similarity were calculated using Nei’ s matching coefficient. Phylogenetic relationship analysis of UPMGA
and Neighbor-joining based on Nei’ s genetic distance showed a good truly relationship among these lines. Samples
of conchocelis and gametophytic baldes of hoth SF~1 and Y-6 (isolated from SF-1 line ) lines had a unique allele on
PC40 locus, indicating that it can be used as a marker to distinguish these two lines from the others. [Journal of Fishery
Sciences of China,2009,16 (6 ) : 842-849]
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