CRET L BT W K-8 FE Val.13 No.3
2006 %5 J} Journal of Fishery Sciences of China May 2006
4 R AR ISSR & FHRiZH#R

ERE,F R k8- 0 FLBAE, L RN

(1. EM0% RSN AR, EN 200090, 2. TS NMA~SFEN . ITH Nl 226007; 3. THRLT L8

TR KT TH 315211)

ARARERRLAMERANSNEAIFEERERR( Pophyro serooni ) FIL P RR(P. bosader v, howi-
phodla) PRRR(P. oligmpermatangia ) MEFTER LM EA TIRBHEER(P. Acanes ), L 10— 15 on L
BHN, R ISSR( Inter-simple sequence repeats ) 4 FORICETT 0. W 100 1 ISSR IR s 2 T30 kN
W ARMMRE R 2T R NEESERWEMA 95 5%, MBI RETINREDGNEA, EERRRINE

FNERXERNVEE EMAEC ETERE -E ENSERRAR G SEL P RRT R, KHREIR
TREWMAMOYIRIG S PECLR MR R ISSR ST, TR AT U RRRIE R R BB RH

R ARENS R, [ PIRASRE,2006,13(3):371 - 377]

0N ¥ ¥ ISSR-POR; MR
*ESA. 03 XMERE:A

KR (Porphyra ) RERER KRN, " E26F

SUTESE I G AR ] A . ML R
BEMH A MHZF . PRCRHT 22 T RE

B RREBEMATHAR, SN XNRTH
(oF4R4E) (MM R TR (R0 )t RS
REFRERLICHRICTE S N R, 8wt
FEMRE JES NI i o i B IE , W 1T B4
RS RO R E R RN

EFHBSMEE 0, R R R RN
A O MRREE, A1 4 4 TS GE B XS B S 5R

LR T I Jub Rl DlR SCRNTE S 03
FAIRENLERNESLR SRRESI BN
REFASE -ENEELFRER" ",
BERDNAERESEOAGHE, MARRS
FERTRAOHRM, NIEL DNA 506 Rk
1 PCR T M0 & # 4 Firic SR AW R %, 6]
MR A A -k BTk R AR i 5.
FRICAHANAR KRAEFRERSEELS,
AEIRIMEMES R E NN AR WER RSN
RTEMTR I, S8 TRICHRERREFE
PRRE T ERM, Suller B BB SSUDNA

WRE R 2005 -07-19; WOTHR2005-1]-15
BT o O N T R e 2004 %0

LIRS ;1008 - §737 - (2006)03 - 0371 - 07

PORLER (0 4, 0 15 RS TRREER

RO PP Mizubowrnd B0 HI RAPD B3
PEXR(P. yezoensis )89 4 T @MU KR, o

) 2 TRBEBEGTHREERSE. Duche
H' 2 RAPD S S AL K T N E R
BAEAREY INEROBREZHNE, Stiller
GO0t (P, redivive )8 (DNA #17 RFLP B
REARTHREXTEERNFETE -FHIERT

LA ERE(P. purpurea ), Osamu §'38 %
PERE (P . yezoensin )i 3 & RETTT AFLP %

AT RYREWRNESNENTRA,
WAV ST R A KD (P . haitamensis)
B9 £ DNA M) 5 i 17 L0 RFLP 4047, 202 0%
EMINT RN SNREER,

15 % 0 S T 0 A O AR, R

BT KRN a  wRAETHRRENY
W AR SLLEE AR B TF R,
MRAPD R AHEREREREATRIEENN

MREEEF "™, M RAPD FiCNFRS
5 SCAR Mdric"™ , HA AFLP BHERR0A16
ERBTOFRS ™ EWTRES FHIATY

RERM EAROS - &, LW AR ERMEEN. E-mail byeui®stmad. shiu. odu. o

BEAE Y W Tl 0503 - BS22EDEY: - il sl sora. com
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mn THEMRE

moe

AES A, EAKENMHCMERERER,
O R o A O,

ISSR 4 Thric LA SSR{Simple sequence reponts)
G N 2 oy DR, B % I TR
M), LY Inwer-SSR, WK ISSR, h B &, LE
R RN T IR R T A SSEL R R
MW BIC O A H O E e
R R R NS 2, RER TS ISR
SRR TR R R, ™ 4
PRLERN SHET LU FRIGF UL RIE

THEOEMPES, AR RREER FRLRUR
SRR RN ik,

| #REHEK

1.1 XEHN
SR E(P. vwownsin)  SEICHERE(P.

katadai var. hemiphylla ) W1 > W% ¥ (P.
oligospermatangia ) 2 W 851 X W4 STRIK, R
R(P. haitanensis) RFITREENATRIEN
W, REeS HmLEIL,

) XNFRUNER. SARMA
Tab. |  Serial number, origine and thow of materiak in this study

e £ s LW b L
PY WML Qirgrieo sen aren My 2008
™ HICR UM Xianghan sea area in Zheiang e, 2005
™ R AWK Gingio sen ares Age 208
PG NANE Quygino sen srmn May 2005

E:PY PHPK RO SRS EERRP. s ) ERBP. Axbanenn ) EEPHREIP. buodei var. hemiphyils |/ RIRER

(P, oligupermatanga )R,

MNowe: Y PH. K and PO ropresent P wewarnns P bantanenty , P, boisckei s, Ao pitle and P oligogpermasang , gy,

1.2 EEE DNA SR

FEL R MR R, R R 10~
ISom BREHR ST HEFREXENG, %
ERRREIRP RN EREASEKR, HXN
AT, AIH A DNA RN B 9
GLEEL SRS Sl N LS R G ¢ i

IR R84 200 mg, fEMERCH BEE R E R,
WS BLA 3 S S BUBIAS Y CTAB BENCR, 3 M0A
Protein K % 98 B M 3 % 300 mg/mL, L WX F

cppendorf WP, S5 T AR 1 h, MA 0.25 KEH
~20°C £ 5 mol/L 19 KAc, XKH#§ 1S min, WG M
BB S5 S B 25:2411)
BRI 2K.ERFARNR -3 . BGHR.R

1 ORI G (MBI 2524 )R LW
MAMEBUL 20 )RR 1 -2 k. RGNS
MERBTK M 2 HHRN - 20 THEMHELK

ZMFEAH UL 10 000 «/min WL 10 min, FEWIH
ACH 0% ZMBER2-IX, TRESF1E
buffer (10 mmal /L. Tris-HCI, pH 8.0, 1 mmol /1. ED-
TA),-20C ®R{fFa&M,

BS pl. DNA S, 76 1.0% UM RERY i 17
RO, 2 EB DG, & FR-200 9k
BR AL E iR,

1.3 PCR EEHR
LR MgCl, .dNTP B Tag DNA REMS
WMd bW TR, 71 R Univensty of British
Columbia @it RE I P, PCR HHENR
Biotron £ @189 T = Gradient Thermoblock 81 Bioee-
s PCR {_Liff7.
PCR AL BB 25 ul, AE MZ* LS

mmol/L, dNTP 0.2 mmeol /L., 919 0.25 pmol.,#
30 ng 89 DNA 8 # 1.50 Tag W,

REWFELL 94 THERE 5 min, REEAR
94T 455,52 C 455,72'C 2 min, 46 TS,
BUG— DR R 68 S W AE 72 C MR W 10 min,
T MFWE 1.0%SNRNRERT L ik 7 W, EB REE

i FR-200 % W 3k @ r 87 (LT R IER,
1.4 MEBLH
PCRUMESTHH  K(BERTELHRER

BEHRLA) IV CREERY R
PHILIP( v3.5) ¥ fF i F BE 11 40 85, BN Na 0
L™ Rt B S = 2N/ Nyt Ny E R,
N SEA 0 B N, Ny i LR R AR BEH
M R MR LR d=1-SHiEY
RERER (), PR G HE s PHILIP(.5)&
55 8 Newghbor- joining BFF % 7R3,
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maim BRARY 4 BR RN ISSK S TFRCHN m

s B PCRYMMWE(E 1),
2.2 jemRERrmEan
1.1 B DNA Bl M 100 4 ISSR Fi4eh il 22 MRS EN
AR CTABERRESMEEREE HOIRNErRERAGIW, S8R LN

S DNA, 2 1L.0% RN REK(X 0.5 ug/mL M &2, )09 10 T31W0 4 BRESHRIKDNAR
fZ.5) WM. 5 T % 23 kb, ST LI ISSR-  $imeaAR MmN 2,

™ ! 2 3 4 5 - 7 ' 9 10
bp
110 —
B8 CTAB B R R AR EE DNA & 1.0% SUIRNRRER oL bt
M:Hiad [ IS0 ADNA 5 T B0 — 10, BRI RN E DA
Fig.l Photograph of genommee TINA obtaimed Groem leafy thalli of Porgtoea wath CTAR
s W LTNA, dagrateed with Mimd [ §Lises | = 10 Gienenme TINA obisirsred From lesdy thalli of Pt ses
R TN ARREHGE DNA DY SRR
Tab.2 Amphifcation of 11 [SSR primers in four spicies of Porphyro

WY el g ArfEEn EstETR EHNERN
Na. Primes sequence Total bands Pulytrorphic bards  Polymorphee ko e
807 AGAGAGAGACAGAGAGT i 10 9.9
RO% AGAGAGAGAGAGALAL 15 14 9.9
3]0 GALAGALAGAGAGAGAT i2 100.0
B12 GAGAGAGAGAGAGAGANA i ] 0.9
Bl6 CACACACACACACACAT 4 | 100.0
B17 CACACACACACACACAA ) 3 1.0
B26 ACACACACACACACALT 2 2 10,0
B30 TETCTCTCTCTETCTGG k| 3 100.0
B34 AGAGAGAGAGAGAGAGYT ) 25 f.6
BSD GIGTGTGTGIGTGTGTYC I5 14 0.9
BSS ACACACACACACACACYT 18 1] 100.0
BS6 ACACANCACANCACAMNCACY A i 1n Jioi.
BST ACACACACANCACACANCY G 13 13 1000
B9 TUTUGTUTGTGTUTGTURC 4 (] 10,0
Hevd ATCATGATGATGATGATG 10 9 0.0
Wity CINCTOCTOCTOCTOCTC 9 B LR
HT3 GACAGACAGACAGACA 14 13 0.9
T8 GUATGGATGGATGOAT il n 10,0
BR| GOOTGOGGTOGGLTG 14 13 5.9
B0 VHOGTGCTGTGTGTOGTGT 12 12 100, 0
89| HVHTGTGTGTGTGTGTG n [ ] 100.0
#95 AGAGT TGO TAGCTCTTGATC 9 8 3.9
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aTa oW K~ B T muG

B2 4 MREsRE DNA B R eIl Pl LR T T
M Hind IMATE AMA G TR 14,909~ 12.13=16,17=20,21 - 14,29~28, 29~ 5. 00~ 36 3740, B MY
7198 834 817 510,809 807 657 881 STR AT RSA M 4 MR (ML TAER FL+ R KRS RAERE M)t
hONABY SRR

Fig.2 Amplificsten results of four geces of Porphyra with different prmers
Lane Mo ATNA digrased with Mlind I ; Lassen | ~ &, Lanes 5~ 8, Larsn 9~ 12, Lasws 13~ 16, Lo 17~ 20, Larwn 21 - 34,
Laren 25 - I8, Lanes 19 ~ 30, Lane 3} - 36, Lanes 57 - &) ; Amplificaten reults of P. ofipupermatengs , P. il wr.
frmiphiplin . P . haisaneais wnd P, srsoein with primers 534,812, 810,809, 807 857 881, 78,873 mnd 566, respeiivedy.

X2 510 MW RN 247 ENERGE-E ST RERER RERELY
. MoP EEERTRY 226 K, SORPHN  CHERITR.

95 5%, TFiXet DA N EP 4 R 51 BEWEREZETFN I REMEERIELYER
E—RERNANERNPY 39 810 #9 1 500 bp &, Tab.} Genetic distance | bower- triangulsr dsts matris|
PH S| 9 866 #9 500 bp 4k, PK T 519 807 49 | and penetic similarity | upper-trisnguler data matrix)
500 bp 4, PO 76514 809 Y 2 027 bp 44 (9 2 P of o qpedien of Porpire
L), PY PH w
1.3 AfNERRRRSK PY - 0.434 0.3 0475
¥R DNA HRICRE 10 EH P EN ﬂ :z = i :i
Nei W LigdSrS ik, iAW s B ERZFMRG o a8 868 AT -

ERRHCRRY mE3IHT, HRARTHHNE 5 im0 AR EERR(F. ) E00
GER Ak - oHGit R, rml"““.“;h:: T
B Ne MRIETER, PHILIPGA SR S7WRACP s 08

ERASHEM(E3). GNP REFERUIWE sis, P. Matedai wer. Aewsiphodis wd P. oligoepwmsingis,
spwctively.
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L) BEAES s wERcTRUEN SFeidim s
I EENT Proomiu
DR E Polipasgpermatmga
L RN Phamnenry

FETHEE Piands vie bemiphylia

B3 aHEEREMUPFCMARRN
Fig.3 Phylogeneuc tree based on the penetc distance mairios with the method of UPGMA

3 e

L1 RRMHREREE DNA HER
K RoTRICIEHE DNA 0957 # NN
ARG, OGNS DNA RN 12

LEIRGIO] PR ¢ D SR
FRNTREEN, AW SOMBILEEN, RNKE

o IEAE IR DNA S IRECR P IE ITR AR, B
MM, EFNHRAN CTAB %, BE Doyle
R L, @ FHARSSH SABEN
—BRFE I DNA 0tk . M Me IR ik, BN
MEM R RoL R BES DNA TN E ISSR-

PRYMMEE, SEHRNEHTFRRE T
“i

1.2 ARERMNBEAXE

MERGHSERER, PREEREREEN
ERE—E,_FOHRENERYEEGE. MRER
BRATWSSE . oM e KRR, e
PR G0 R TR -

0N, {HE AT, El o KBRS
FE AN, T 1 e R
RERRIRGE R M, WS T2 18 W W

BEXR, IRUREWRZNNBEENTFE
BEMEEYT KFERX, KRSHHERESR 4
BPERZEMEREDENEER M PWESR
OEBEXRDAK =3, BT ERNA, &
FHRRAEREDAK o =5, HEFALHER

FES SERGERAFELEONLERE, &
ISR FRRCHPMREER, SEERS Y E

RAPD IRl ERERESFHER B 206
ERSBEER,
3. RERMORNERERY

HE G100 |SSR it JLR I T
TRIEEWEATRE NP 9T ISSRIIMSH 6T
IRMETESHRE SSHEME 77.48%, X
FESLH 100 1~ ISSR S| WEH 2 1~5IW. 77,

HRNE RN 247 &, JCESE LML 95.5%. KR
SHEMRLMNIRHE TERNESE.
Kapraun %'l RAPD 2 SR JC KANATN
EETR DL LR £ 40 UEA
AU ZEWHOSSERTQN, WERY &

WIS TR RE(E MR RAPD RS
FIESH LML 97.0%; B8RS 2 ARLP M

RS TR RORRERITHTD %.9% B
SRR, SRR SEFRARAR - FUR
TREWHAORICERERS TR, XRORA
BfE W, h ISSR 4T WeiCb B M KRR
W A 6] .

3.4 BREET
GeMY T HMAT 8 TRAFARES

(%) RAPD 5 4-THic, kS algn 2
THIEIWHTENEREESNERER, AT
BT RERS HARNER -KEBLLANE
HAEYIBERESANRRS Tl I8H
SRR, E VO O R TR
BRAEIMSHR.

ISSR Billif PCR M Ka8Ewr il
FEM SSE ZM i DNA KR, L MEERS T

RAMER. @ T ISSR IKiCHERE ARRE
¥y DNA $USBUELE 17 2007, W AT FReRs
MESH R RRS . W RSN B
ELWEPENA TR RREBRNRESH
i, K% DNA BEWROTHISD, ISR 4TH

CHETRNBMS RO ES0A HTRE
S 0 10 ] 0 00 0 99 4 i, L

.
=34 8

[1) Hed.8 0. 5EN.5 SERETM. LXPEE
2005

(2] Comway E.Mamked T F,Jr, «t . The gons Arphors n
Hritish Columbse and Washingron[ ] ], Syesis, 1975, 8 185 -
24,
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Inter-simple sequence repeats (ISSR ) applied in four species of Porphyra
(Rhodophyta, Bangiales)

CUI Ling-ying' , XU Pu?, ZHU Jian-yi* , XU Guang-ping® , LUO Qi-jun’, MA Jin-hai'
(1. College of Aguatic Life Science and Technology , Shanghai Fisheries University, Shangha 200090, China; 2. Jisngu [nstitte of
Marine Fisheries, Nantong 226007, China; 3. College of Life Science, Ningho University, Ningbo 315211, Chira)

Abstenet: The red algal genus Porphyra , with more than 134 described species, is 8 common and conspica-
ous component of mcky intertidal habitats in temperate manne waters worldwide. Members of the genus
Porphyra have a life cycle that between two dissimilar phase: the foliose gametophyte usually reffered 1o as
the “conchocelis™, and the filamentous sporophyte. Up 10 now little has been known sbout the systematics
of Porphyra doe to mxonomic difficultes inherent 0 o large but morphologieally ssmple gems. In this
study . four [smiliar species of leafly thalli of Porphyra in the sca aress in China, P. wzoemsis, P. boeds
var. hemsphyila, and P. oligospermatangia were collected from the besch of Qingdso, except P. haita-
nensis which was cultivated in the coast of Xiangshan in Zhejiang. Among 100 ISSR primers, 22 auld pro-
duce 247 cloar and repentable bands, of which 236 bands appeared to be polymorphic (95. 5% ). Genetic
distance was calculated and the culster snalyms was performed based on the ISSR amplified rosults. The
nearest genetic distance was 0. 524 between P, wezoenss and P, olignspermatangia from the beach of
Qingdao and the farthest was 0. 719 between P. hotadoi var. Aemiphsila and P. oligospermatangia
from different sen areas. The phylogenetic tree. acoording to the genetic distance matrices with the method
of UPGMA., showed the relationship among the four species of Porphya . An ISSR branch was formed be-
tween P. yesoensis and P. oligespermatangia , then P. haitanensis was clustered, and P. katadai var,
hemiphwia got together with them [inally. The phylogenetic relationship was consistent with that by -
ditional method. Of these polymorphic bands, four peculiar bands, which appeared in the four species of
Porphyra respectively, could be the unique bands of them by further study. The results indicate the differ-
ence of the important biological characters samong the lour species of Porphyra , such ss the number of chro-
mosesne and the tvpes of reproduction . was cormelated with the cluster resulis, The resulos also reflects tha
ISSR technique is valid on the relationship in Porphyra. [Journal of Fishery Sciences of China, 2006, 13
(3):371 - 3717)

Key words: Porphyra ; ISSR-PCR cluster analysis
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