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Abstract Genan ic DNA was extracted fron Porphyra haitanesis thallus according to the method described by
W attier et al - After purification with CTAB and NaCl high quality DNA could be obtained The average
size of genan ic DNA was about 23 kb estinated by agarose gel electrophoresis which showed no RNA occurring
on it and the ratio of ODus /ODsg was around L 89 —1 95 detem ined spectrophotametrically  illustrating
that the extracted DNA was good enough to meet the needs for analysis of microsatellite matkers The SSR -
PCR amplification was perfomed using the special priners designed accoding to the micrsatellie DNA
sequences reported by Hu et al i detail and the PCR products were detected by polyacrylanide gel
electrophoresis and stained by silvermethod A Nei's genetic distance matrix could be constucted anong three
populations by using the PopGen32 software demonstrating that Nei's genetic sinilarity was ranging between
0. 576 0—0. 691 5 and Nei's genetic distance was 0. 425 1—0. 641 2 An UPGMA molecular dendrogram was
constucted accoding to the Nei's genetic distance matrix by using the MEGA 4 O sofware It revealed that
the wo populations of fastgrowing and high protein content first clustered then clustered with wild
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population Three special DNA bands named 25 —231, 147 —302 and 4 —117 were also found anong the
wild type and the other wo bred strains namely fast-growing and high content of protein of this red seaweed
Key words Porphym haitanensis sinple sequence repeat m icrosatellite DNA
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Fig 1 M omhology of various strains and wildtype of Porphyra ha itanensis thallus
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7R DNA B3RS % W atierd U 7 36, FEMMDARL R, BUE JR3E SR A9 MR (2 100
mg). WA R AREHN L 5 mLIEE S (& 100 mmol/L TrisHCI 50 mmol/L EDTA. 500 mmol/L
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JEHET 200 LAY TEZE: I RNase A EZWE 10 #g/ml, 37 CHIA 30 minfg. 4 CHRAT,
1. 22 DNAZf

76 DNAVWE N NaC1ZE & B O 7 mol/LJ5. N 1/10f&F1 65 CHishfly CTAB NaCl(10%
CTAB /0. 7 mol/L, NaC1), 65 C¥a¥ 10~20 mins G405 ARSEE (24 /LR v EiwmA 104 3
mol/L NaAc(pH 5 4)F1 2(5AF —20 CHISH T K 28z, —20°CgE 30 min 4 C i pgot> (13 000 1/
min) 15 min I 7000 Z WL UTHE . THRGIET 40~80 MLAY TEG M 4 CRAT,
L3 TR DNASIBIRBIT

AR S BT 4R 0 15 3R M TR DNAJFE ZIA S | 4 it R, 4 I 51903 4K Primer
Prem ier(Version 9. 0)F1 O ligo( Version 6. 2247 P ES Y1, WitiFEH5I18H BilgE TAEY T
PR MR 5 AR A F AT 6 .
L 4 PCR¥#4 K s Uk A

TR SAMMZE MR DNA FREE]— & IRIE (A0 30 ng /L), FI A B0 519 34T
PCRY" M4, 25 MLV IK A4, 10 XPCRZE MW 2 5 L MgCl (25 mmol/L) L 5 L, dNTPs(2 5
mmol/L)Z ML 514 (10 fmol/L) 1 1, Taq DNAR&HEE (5 U/ML)0 2 ML IR DNAZY 30 ng AnB4l
JKZ 25 L, BAPEXT BRI DNA,

PCR R W J27E Eppendorf AG 22331#) PCRYGIMY L34, PCRIWARF A 94 CHAN: 5 min/g
HENFEI MR R, 94 CARYE 30 siB ok (& 1)30 s 72°CHEAd 1 min FH47 A0MEH:R)E T2°CEM Tmin
4°CARE,
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Tab 1 Sequences of designed primers and m icrosatellite repeatmotifs in Porphyra haitanensis

5197

514 5 103 K/ (bp) O F7 1B AR (C)
# F: ticacigtigggeaalgt 117 (CTT); 50
R: ggtatigaatgetgett
7 F gaccattatecigacteccaace 393 (GA), 50

R cagggtcaggegtgetttat

14% F. ategecgecgeaatgag 302 (GA), 54
R: gtetggactatggeggeatea

157 R 1geggetgecategac 120 (GTCTG )» 54
F ggaaaggccacccealacgaaa

16 F alggigegaagectigeig 232 (GATTG )5 54
R cticiggeaacggetetica

95% F: cgacclggtigegatge 247 (GC)s 59
R: talgtigicaaagcegalga

o7 R tecacceetgectigacige 296 (GC)3 50
F ccactggetcaatgatgeggtaa

TE: FRIERSIY: RARESH

(i F 80 EAD 1 T 1 2 Tk i et Js L 9k ( polyacrylam ide gel electrophoresis PAGE )47 PCR F=4) 43
W FIk G 1 XTBE, Earjy 8V /am, YK 4 b ARGk It AR IE
L5 #ells oA

SSRPCRAH A O A GRATFINT T8 SR AO A B ). e /03 oo i
PopGens 2B TS A T EEREVK I HD Neilitt {6 AR EL (Nei's unbiased measures of genetic
iden tity )1l NeilKiGHE B (Nei/s Unbiased M easures of genetic distance ) IRIGHRIE NeilKiA/GEE H
MEGA4 Oy UPGMA R2IF#EF TR IE51HT
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2.1 IZESEFRLNA DNA BYEEL

TR B 12 2 S R R BE R 20 DNA 22 103
EVEEERC KIS (B 2), 4538 DNARITF K 2 $28300E 20 DNATE 10 BAS W i b pY e ik ]
ié”'ﬂﬂy 23 kb {&ﬁ RNA‘]’S‘%O Fig 2 Total DNA extracted fran the individual thallus of

— e - . . Porphym haitanensis and separated in 10 agarose gel
2 2 IRFORIER LR SRR M: DNT/I;Iind Illﬁmi’ﬁﬁ?riifxﬁﬁp; 1~4iﬂ<iﬁ:£%ﬁx§’a DNAgfﬁéu”u
ARSI T 25Xt 59, Hob Ay T 51
& LUV RIBAT Ay =4, PR DNAZEs e O /LSRR B 73 T hric I i AL AL
“O7 < IfF R, I PopGen32 Bk {E AT SAMEZSEREIRIAIA NeifRBt A LR BN NeilKi R gy
(& 2), HTERYL SR KRR NeiREBEAMBLR KA 0 576 0~0 691 5 Neif Qi fe i & 1&
0. 425 1~0. 641 2, SRJEHRHE NeilGBZIER A MEGAL OB E AR UPGMA R E (& 3). 25
REREEAMAERKR 20 R REBERERAE Tk, R)F FME R RRAE &, WX 2
AER fh R B A B ER I HRASERAK (B 1) (BAERENA ESEAERRRA T2 t,

® 2 IBEE SANEGET SR PCREIER NeilKiEZIEEMEZHE LY
Tab 2 Nei's genetic identity and genetic distance of polymorphisn in Porphyra haitinensis

$ A R mEA
(263 0. 6915 0. 576 0
AR R 0.4251 0. 577 0
=EEA 0. 641 2 0. 640 2

TE X AL B i BT R AR TR B X AU T i B T R i G B B

2.3 IREFRRYERRIE ii&g
A5 [ BRARFE] T 34 DNAFFSFHEARIC & FRA,
# (& AP S 6). 45 W FERE AR R g -
14 DNASFRPERRIC 4 (4 —117); 2557t e
KARBER 1 14 DNARERYERRIC 4 (257 gggi
—231); 145 | 7E B LRI BEIR P 39 HH 146 DNA ] GELE
FRRYERRIC A (147 —302), FHIXEeRE RAYPRIT i;ﬁ??’
ATLABERX 20 L 2R T I 0 A Rk sk
3 e i

0.2 0.1 0.0

SR EIRLLIRVR LR 2] DNA SR IR A K 0.4 0.3
BT HAREL DNA BOZEJE  SERPE AR T, | 3 BT SSR-PCR P LRYIZESE 34BA 15ARES,

{Hiz IR HOX 77 PE R U SRR L N 41 DNA NeilGift {5 BE B BT A UPGM A &K A]
RN ARIREE, FEERALLT 3K, (1)% Fig 3 Dendrogram of the three Poiphyra haitanensis
o= Fos TR AR ) N (n =92 ~5 ), M DNA & EAN populations constructed using UPGM A methods

B U (2 IR R A R KR SR T based on matrices of painvise Nei's genetic distances

DNA$ZEGERE R BATRT AR DNA P AEIETTIE s (3)FSRAMM P A KRR DNARE, ApF7ese/E 2K
T LcE" mE N oraRi: U kg (h KRR IR A TR ), SRR BB IER LiCl
VA LAS S 240 DNA (BB AL, CTABEFAA &1 H715 DNAWA L, Wattiers "] SDSFIES
WA AR EL T Porphym sp Y FER 41 DNA, ZASHF 58 R F 7, 9 H CTAB /NaC 1446 $2 5y
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DNA, k45 7 AlE M T SSR PCRAHE S W i) s B i BRI 20 DNA,
M 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 M

200 bp

B 4 454 PCRYHF=M Ay Bk i

Fig 4 Electrophoresis pattem of anplified products of Porphyra haitanensis w ith 'y priner
M: GeneRuler™ 100 bp DNA Ladder PlusbrifE 2>
L5, WP AR s 6~ 10, A SRR IR s L1~ 15 s i 16, %] 18

M 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 M

300 bp

200 bp

B 5 147514 PCR YR MY K i
Fig 5 Electiophoresis pattem of amplified products of Porphyra ha itanensis with 147 priner
M: GeneRuler™ 100 bp DNA Ladder PlushriE/>r T &
L, B AT 6~ 10 AR PR R L1~ 15, i R 16, %0 1]

M 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 M

300 bp

200 bp

[ 6 257514 PCR i HE iy s vk I i
Fig 6 Electrophoresis pattem of amplified products of Porphyra haitanensis with 25 priner
M: GeneRulet™ 100 bp DNA Ladder PlustRiEZr F&
Lo, B AT s 6~ L0 R PR LI~ 15 s E R 16 %01

TERM TR DNA S ThRiC A BIFG] b fa TR 0 S e R S A Sk, A LR AL DB (motif)
R BRI, ST AT R AU 7 9 (9 o 10 R 07308 E RS AE AR 1 O T REMERE R, Primmed ' 7E W 4R
T 1o FE DU S ) 1 TR AT R, 22 B A 5 9 2 25 M (150 NS BE (R B55 AN b ), W attier
2 AT 8 (Gracilaria gracilis) PIFER A T EFRID . HorPBiA 03, BAME =Rt A E
SIS R R GVICTR Gv2CTIH IR 2 A (fE T5AMMAH . GylCT R S 3
DI I . GVZCTRL G 1 12N ). T GVIAACY GVIAAGTEM KA RRER I £ 75
YE TOZERPRENT L T Z8YE, Billodds “ERRIEH (Lam naria digitata Lam x)F X B85, = g3
FNRIERY B TESEAT T AR SRR SR AR TR S A B T Y, e
BT 2 B T WIS | RN T A T A M S TP DA P | = e A T
A2 BT A 2 SR L PR

B A A RS2 N\ TS Rt i T AN R R (— M ER B, — A BEASRRS ) N5
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SRk B Al — AR HAEES Bt T 25 5 (BAE R K EAHZERK (H NeilQBHEFE B 7
0. 425 1~0. 641 2)), Ui IS J5 (035 36 4F DNA KO- BB R A TAR KA. [EF M EN1H UPGMA
BRE (& 3)TLAE RIS BHR I SERAE T S, AR5 A A AL AR SR AE T —ike, RIAPIANRAZRE
PRORE R A B AR (B e 2 e 2B RSRE S, AFRFEREEE 359 HH T 3
% DNAFFRHERRIC S, AT AKX =N E A ESEREA . TR DNAbRC B RAF R (B4
I — e BE R, iR Arp, 7E 165 bp i 148 bpkb 478 443 51 M A FRBEMR A A K HLBER S
BT —% DNAFERMEARICS . B 65, 55 12~ 10N PGESF Y # T AvRE AR C 5 — R/
{ELELHCHEI R DNA 555, A6 & B 5 HZAE PCR KW H =R A REHL B R4 vk 3, 5%
AR ESAE A 2EbRid A bRid A Atk DNAARIC (RAPD, AFLPEE fH L, SSR A £
Pemn e R e LRSI a, NI AE R R P BRI ) TN G P % 2 T i A 2
#hTE,
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