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RRH,

RE£, LE%F

(FERRFEAKT=2BE, B HIT 361021)

WE: V1 DNA FARIERAEEEEARLEE WA, 5 10 ME & 35 % F M R A K
#5.8S IDNA-ITS K # 47 PCR § ¥ F 7| 5047, & R R ALY H W BKJE A 1208 ~1 219 bp
Z 0, T K ITS] K,5.8SKF ITS2 K 3 AN# 4, HH5.8S RAB WK E =45, H ¥
160 bp;ITS1 KA ITS2 K R K E ¥ B, RAENNREHRNZR, FEFILARA
10 AR AT BH# ITS X (448 ITS1 fu ITS2) A M F £ —E £ 7, F 7 IR ¥ £ 95.82% ~
99.73% 2. 8,1 5.88S RFFIN o~ B 5HEHEXNS.8S RFAARKER, FHH
WM T9.7% ~95.0% 2 |5, w AN 5.85 tDNA-ITS KX #g ERTF R g E KX &H
FIMBRATUR N ZEEMRERRRERU NN ER N TR,

KR 3x K3 ;5.8S IDNA F 270 N 1 I8 X ; F 50 0 47

FESHES S 963

%3¢ ( Porphyra) RE BN BB, LB
RN H EEBEMNMMA", 5 %% (P
haitanensis ) BB B R IB P 2 —, T8
#,20 142 70 ARG HE BIM VL%, HE /S 7E AR
B WS X g Z 5, R B4 G 2
ERETBN 5% EA . IRERFEEBEBIR,
1B MR EGSRAE S R R RS BT AR X
Ja,8kZ 2 N T3 T R BA I R AR B3
i, BLAR T IR SRR T M ERIF SR R

B BEE T F I E R R
SREENEEFR™  XFIHAR MR HER
AT 30 A A AR SRR AR P e B HRIR O R R R
YES3RAR (B i TR AT R ) 5 4 b 3e4E
AR IRERAEIR(P. dentata) F LTP R
#,OF H i T s S SR i SMEAR Y AL, RYE TR
SEW EETR S B BRE, R FERRR.
FRRB ST R nsE A A YRR DL , ST
FIRIETARE T HRE LS, FragRsha R AW
HER, B A E B A AUR T B B 45 R

155 H #A :2009-05-14 &5 B 3§ :2009-07-09

MXEFRIRES A

ML ERE T BERIER, XRERF R H—
T T BB TV RO R IS E R . R4E DNA
BERCER BT ESE M EE YT 4 E
FEBTEMAR T EREXEFCEARTR
FEELRERBEEMHEE, MR, AR
FHBIRYEE R R E LAY, MUAR
[E R SE BB A7 ST 510 2 Oy ZEAil i) DNA P 3145
T A 3¢ 2 [e) B A D4R A T TR SF IR R
HEAEYR rRNA EF (1DNA) ERBEER
Y EREX 5 B, By 18S.5. 8S Fll 26S tDNA Bf%%
ZH B — e e B, R g e SR BT N ) R IX
(internal transcribed spacer,ITS) 4+ F™ . B Fi%
HE G LR ERSFEAMELR M, B8
PBOR B2 3 T Wb 4y AN A HEAL I BR 5T,
AT 18S 1268 Z A ITS X ¥ 3| TR
BHACER B R KEAKR N E EEREAAR
[F ST — BT ER A, B8 TR
WP EIEZER T AMERI R ER R, Y %
Y EEURBERFPH D REHBNES R,
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H A GenBank #j(#f 2 v B it 3% T %k J7 # tDNA
KT, BT EBEHFFIFE, WL
YRR R G KR R E ST IR AL E B
LR, ZEESL, IDNA 3B S 7E %%
MR EEERREHMHARPRIET EELE
U 8 B AT E PR R R X R B ST
ARG IR R L E AR D, R
U H A AR 6 Mg RIBRHARETT A
GRS NG LB T I8 S SR B A Ak
35 % 5.88 IDNA-ITS XK F 312 57, IAK It
BT THINHREENRAERER,
A E B REREAHX Y 10 A~ BE
BEHERMEEIZEEMNEMBEITT 5. 85
tDNA-ITS X 5 %€ , 3F 3 18 F1 GenBank 4§

PR A B FLE SR tDNA AR P51 24T bl
T, IR RIE RS R E BT 5

1 RS
1.1 ##

10 B B IR B B A 1 50 SR R AT BHE
WABEE AT A IR SR BB A 1 SRS i T 4R
SO R M T R 22 R R AR A R R
A (1), Lk HEREAHRELE. T
FhEE = B RS (R SRR K LB, R
WHEWET EEAE TAY TEBARRSFRA
B ,DNA [Eafithid] & K& PMDI18-T ikl E
TREFEVYTIRERAF,

x1 FHEEXMRMBRESREEELR
Tab.1 Number and collection site of germplasm materials of P. haitanenssi analyzed in this study

= REHR SR AR 6] W5 REHR SRARHT A]
no. collection site collection time no. collection site collection time
I R cx Caop o Pinan
sl Jiang]?lthﬁ%fm Pintan 2005-12 bD1 Dadeng Jflzl—;lujitclf Xiamen 2005-12
sz Jiang]?lthﬁ%fm Pintan 2005-12 bD2 Dadeng Jflzl—;lujitclf Xiamen 2005-11
1S3 Jiang]?lthﬁ%fm Pintan 2005-12 DS Dongshaniﬁisﬂnfglcj)if&zhangzhou 2005-12
I gt of 20512 el Naotr of Pin 200512

1.2 DNA $i%&

FHABM R K CTAB(+AkE=F EBR L
) YR AT IR SR 4 R 22 R ¥k DNA 119 32 Bl
A kA BT HR B DNA By 528tk e iR
B A ST L E DNA ¥R B,
1.3 5.8S rDNA $1 ITS f PCR ¥-1&Fnil F=

e T | MR IR SCER [ 27 1 R BT % (2
Mb) MRESEYTERERAFAEGE, BEF
IRy AL m B 1 i, 25 pl B PCR
A Z 14 10 x PCR buffer 2.5 L, DNA 4} 100
ng, 0.2 mmol/ L dNTPs,0.5 umol/ L 3|47,0.3
U Taq DNA A, PCR ¥ TR 95 CHH
5 min;94 TAF4: 45 5,63 CiB Kk 60 s,72 T
90 s, IEHEFT 13 MER, B MEIHR KR ERER 1
T,HZE 50 C;94 TAM: 45 5,50 TR A 60 5,72
CHE b 90 5,30 MEI; KI5 72 CTHIEM 10

a
—»

[ 18S ITS1 | 5.8S | ITS2

min, 33 7 o R S A ) TR A R R
o
265 _"]

=

E1 rDNA WEREHERS(HHEX
Fig.1 The structure of rDNA and
sites of primers
a = 5’-GGGATCCGTTTCCGTAGGTGAACCTGC-3'; b = 5'-
GGGATCCATATGCTTAAGTTCAGCGGGT-3’

1.4 FISMRARGHRIEE

A NCBI JR 455 #5 (hitp; // www. ncbi.
nlm. nih. gov) R Blast 244 Fp 45 R 3E17 7]
PRI, 7 € B 5o [ 51 v & Bt tDNA #1 ITS
PR R KB, B Ja R BT B P 51 i ik B
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GenBank Z{#5E

FIF Dnaman 3k #4347 £ B P31 LLXT, IR
¥ B K 16 293 ( maximum pasimony, MP), F| H
Mega 4 RUMEIXMER G R RERBTR, 4
Prit BT 2 803 o & 4 BROAE, R A

Bootstraping kX T ) REER T W HEATIEAL o

Hi Genbank %{(¥i& FF T #iHY 4 i 5E5€H9 5. 88
FF(£2) 1B 5T 5.85 RMWELEFFI X &
AER TR,

£2 THMEXS.SSEABRER
Tab.2 The detail of the downloaded 5.8 S region of Porphyra

i U&= REBRE SEIM
species Gi. sequence length references
P. drewiana AY766365 160 Milstein , ez al. 171
P. umbilicalis AY322146 163 Unpublished
P. suborbiculata AF378665 158 Broom, et al. ']
P. yezoensis AY368576 153 Hu et al. ['2]
e A~ 1DNA F WAL i B RE , 10 M5 536k
2 HR5H5W0

2.1 5.8S rDNA-ITS X} EtiY PCR § 38

it PCR 431G, NS4 32 S S /b bt 8t
Ry T &K/ — DNA R B, AR
1 200 bp(E 2),

¥123456 7 &510R

1 200 bp

E2 PCR#E~# DNA F B ikE
Fig.2 PCR profile of the ITS1-5.8S-ITS2 regions
for 10 germplasm materials of P. haitanensis
1.DJ,2.JJ81;3.JJS2;4.JIS3;5.JJS4;6..CY;7.DD1 ;8. DD2;
9.DS;10:NH1; M; Marker

2.2 5.8S rDNA-ITS K K B EIFF B4y #7

Blast [R]¥ M 73 17 45 R K W T 5L & 1DNA f
BRET L4y % ITS1 X,5.8S Xl ITS2 X 3 &8
43, H 10 AR5 R A B tDNA (194 X Br i
RE—FHM(E3),5.85 XEimaHE —B
polyA F1 polyT J¥31, 445 # tDNA J7 5% X B
HK B 3% 3, NER T LIE HA& R A tDNA
FERESI K ER7E 1 208 ~ 1 219 bp 2 JA], 5. 8S
X BB B e 4 — 3, ¥4 160 bp; ITS1 XA
ITS2 X i BR < B H 423k, ¥97E 368 bp I
688 bp £, RAEJLIMHENESR ., H#H—PNE

B BRIE A B A — B, BT sa R 10 A~F 51
H B B4R F GenBank F¥EFE+F, RS 0%% 3
B o

|6GGATCCG—ITS1—AAAAAAA 5- 88 [ITTITTTI-ITS2~TGGATOCC

B3 ip%3E ITS1-5.88-ITS2 X § 55 4548
Fig.3 Structore and boomdary of each park of
ITS1-5. 858-IT52 region of P. haitgrensis

2,3 5.8S rDNA-ITS [E 5 B & 5tk 2

B3 DNAman 4 10 M5 ESE R R B
ITS1 X (371 bp) AT ZEFF| AT, 45 R (£ 4)
RIITS1 X FF AR, RERRET F—F
SR HL S P BHE R 5 WA A E, B3 [RR
HAE 97.28% ~99.73% Z 8] (£ 5), HH 1IS2
F1DS,JIS1 F1JIS2,JIS2 F1 NH1 2 8] 51 [F P&
P&, 27 RAE — WA 2%, W DD1 fl
JIS4 BB BHEI Y P 371 [R) PRtk B A1, 78 10 it
fE EFEER,

[ AR, 3 DNAman 3 4%F 10 M5 583%
TP RSB ITS2 X (694 bp) #E47H) £ & 731 L Xt
L8 ( 3£ 6) hFEP ITS2 X FF52LeARE, KR
JRHETE 95.82% ~99.13% Z [H](F£5) . HA JIS1
1 NH1 Z B 73 R IR SR, RTE 6 B
B £ R, DS 1 DI BN 8HE B 7 51 R
BHERAR, 7 20 MM E FFAEER.
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R3 FEREIMERME DNA FREFIFHER
Tab.3 Detail of ITS1-5.8S-ITS2 region of 10 germplasm materials of P. haitanensis
BT KRS EAIEK(bp) e oo TSLEKR 58S BRI T BURA
. sequence sequence sequence

no- Gi. sequence length | c G T length of ITS1 length of 5. 8S length of ITS2
DJ  FJ217794 1219 303 295 313 308 371 160 688

JJS1  FI217795 1214 305 290 310 309 369 160 685

182 FI217796 1217 303 292 310 312 368 160 689

1S3 FI217797 1221 304 289 313 315 368 160 693

1S4 FI217798 1214 304 290 307 313 365 160 689

CY FI217789 1208 302 289 306 311 364 160 684
DD1 FJ217790 1212 301 291 311 309 367 160 685
DD2 FJ217791 1216 303 291 311 311 368 160 688

DS F217792 1215 302 291 312 310 368 160 687
NH1 FJ217793 1216 303 290 311 312 370 160 686

Tab.4 Variable nucleotide positions of ITS1 region (371 bp) of 10 germplasm

R4 10 MREIERFFR ITS1 X (371 bp) FHIERA R

materials of P. haitanensis by compressing alignments

B E 27 49 83 127 128 164 200 204 224 231 233 245 289 307 353 368 369 370 371
variance position
ﬁfgtéyfé G T A T - C G G G A A A C - A A A - -
CY - - T - C T -
DD1 T - C G
DD2 C T
DJ T T - A A
DS G
JIS1 A
JIS2
JIS3 - T
1S4 - A A A - -
NH1 T A
¢ -7 ORI
Notes : “ — ” shows base deletion
&S5 10 MREFEF FEAA ITSL X (MNALTH)FITS2 X (MFHLLH) B FTRRE
Tab.5 Sequence homology of ITS1 ( below diagonal) and ITS2 (above diagonal) of
10 germplasm materials of P. haitanensis %
CY DD1 DD2 DJ DS JJS1 JIS2 JIS3 1S4 NH1
CY 98. 40 938.11 97.25 96.96 97.67 97.97 97.11 97.97 97.96
DD1 98. 64 98.26 97.54 97.24 98. 40 97.83 96. 69 97.39 98.40
DD2 97.55 98.37 97.54 97.54 98. 69 98.70 97.84 98.55 983.98
DJ 97.04 97.84 98. 38 95.82 97.40 97.69 97.40 96.40 97.68
DS 98.10 98.91 98.92 98.39 97.39 97.97 96.83 97.25 97.53
JIS1 97.83 98. 64 99.19 99.19 99.19 98. 55 97.12 97.54 99.13
JIS2 98.10 98.91 99. 46 98.92 99.46 99.73 98.27 98.41 98.84
JIS3 98.10 98.37 98.92 98.92 98.92 99.19 99. 46 98.13 97.41
1S4 97.54 97.28 97.83 97.30 97.83 98.10 98.37 98.37 97.83
NH1 97.30 938.11 98. 65 99.73 98. 65 99. 46 99.19 99.19 97.57
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R6 10 MEEFEM R ITS2 X (694 bp) FAERA A
Tab.6 Variable nucleotide positions of ITS2 region (694 bp) of 10 germplasm materials of
P. haitanensis by compressing alignments

BRAE

variance position
PR
base type
CYy - - G C A
DD1 - C G cC G ¢C
DD2 G
DJ G - ¢ G C ¢
DS G T G
JIS1 C
Jis2
1S3
1S4 - -
NH1 G G
B E
variance position
PR
base type
CYy A A G T A
DD1 A
DD2 G
DJ G
DS A T T G A
JIS1 - G
Jis2 G T T G
1S3 A G G T
1S4 T G G T T T G C
NH1
BRME
variance position
PR
base type
CYy -
DD1 T -
DD2 A
DJ - C G G G - A
DS C - - C C -
JIS1 T -
Jis2 - C
1S3 - C G G G
1S4 A
NH1 T -
T - R R

Notes : “ — ” shows base deletion

o

6 40 66 85 114 143 166 173 225 245 260 264 265 281 301 316 335

T T A T G C A A A T T T C G T G A A

356 359 378 381 401 405 406 422 423 427 432 433 476 499 503 504 516 569

cC G C€C G ¢C T T A C C - - - G G G T G

-
-
Q
>
>

579 580 598 599 600 601 605 606 671 673 676 677 678 684 687 691 694

A - - - - - A C G T A C T A T T C

BR,10 MEERF AR 5. 85 X (160  (F2),BFFHR EMFEBRAER (K2, %
bp) EZEFF XA RANER 5. 88 KFFIE 7)), FFIFEE SN 95% (P. haitanesis Hl P.
S, BA R ABBEE RN BEHEER  yeoensis) , BAERA 79. 7% (P. suborbiculata
FORHE 5. 88 XFEATHIZ P U RMRI, R P. yezoensis) .
FARERGLME 58S RAEKE FERAK
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R7T E3E5.8S REFIMEREME

Tab.7 Sequence homology of 5.8S of Porphyra %
P. haitanesis P. drewiana P. suborbiculata P. umbilicalis P. yezoensis
P. haitanesis
P. drewiana 91.3
P. suborbiculata 89.9 87.3
P. umbilicalis 86. 8 86. 8 85. 4
P. yezoensis 95.0 92. 4 79.7 90. 7

2.4 EXZGLZERIHE

FT MP B g 10 N385 38R AR ITS
X (4% ITS1 XA ITS2 X ) M ARG AT WINE 4
iR, HEIPT LI N, B ITS XK #17TRLA
RBEWT, TTLLRE 10 MR ESER b4 6 B 4
AR5 e, CY,DD1,DS f1 DI 4 448 5 —
¥%,DD2,JJS3 1 JIS4 3 B —#:, F T iy
JJS2,JIS1 1 NH1 WA B—AKL, T MP i
HE S FESES.8S RIMRGKETW(E 5) HLhe
TRAFHKE X 5 Fp 2SR R 5 B, B —F. Bl
Bootstrap {H K& /&R TF 70, BB T E1 REAE
RERZ R ER,

38 CY

100 DD1
78 DJ
81 DS

DD2
73 %0 Js4

JIs2
JIs1
NH1

E4 ET MPZHEA 10 MREX
MR ITS RMRARER
Fig.4 Cladogram based on ITS sequences
by MP methods

83 P.drewiana
91 P.umbilicalis
88 P. suborbiculata
P. haitanensis
P.yezoensis

ES5 ETMPHEEENS fEKS.8SK
HMRZERZER
Fig.5 Cladogram based on 5.8S
sequences by MP methods

3 itig

SRS AR TR B M RAHT B TR K
B EAERETHER EAHF 130 #, KAF 19

MAGERES . T 20T SHE LB
B TR R O AIE R B, T R ZHE &
PR G T B B R, BB SR SR IR R AL
TR BB, W B % & TAESE % M, 1 HiE
B3R, BEEEYBARTE LR TR TN,
Bk RN B, B AP AR KR BUR Y
REBLAEXENWHREERE TERMER,
DNA FF3Fric 2 8 i3 W B 1% 15 B AR K
I 22 TR 18 7 B DI R EEE 2R AR R RE] Y
SRR MFFEIREWTEE, H EE3A IS
BEJG , W1 A5 B S R [F] L 36 = Rl O BE HL =
Bt DNA B3Rt Rk B Z A& EH¥EEWE
W, BE8 N A THEIERRLERREH
WaPrH™ . REEETRER P BLESIE
SLESE rRNA R h P 5IR T R AP R X
SR B , T P 51 R 57 XRS5 X SR B 1Y)
HAET N SR TP R4 B RG b o4k
BETARREER], 7T LUE T 5 R SF X 5 50
FeHEAT M UL BT RGE 2K K T,
T P 7 X4 7 B4 AiE ST LA R $EA TP T KA
R RGET

B A RE 2 B ST AR B L X (DNA
/NIEFE(SSU rRNA) A1 ITS1 X #E47 5 31 1 <€ 3k
HATESRR R E E MR EHA T, B T
R NEEEEPESEIE T EREEAFHN
T FFEK (KL #83g 2 000 bp) ,PCR 3~
¥R FF TR BB, A KE A T — kg
mARBIM ARG SH, Bk, AR CKHE DNA 45
FIRRAE , XF 10 4~ 35 %8 38 Fh [ 45 KL 1DNA i
ITS1-5.8S-ITS2 X #4757 PCR ¥ B FIF 5| &,
FES L E ] X & BIE %K (DNA i ITS
X EFE—EER(FK 4,3 6) , 75| FEHE
F£95.82% ~99.73% ZH (F 5) , BMERRER
[F]— i1 & 89 R [F 44 %+ (DD1 A1 DD2; JIS1, JIS2,
JIS3 F11I84) , P FA b A—3, X 5T AK
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BRSTE SRS,y B VT DL
ITS X B 751 22 7R XA [F B 42 SR A4 B BEAT b
Bgy3R, 3 BARYE R G A 70 w) AR 5 A e
HAFE ESAPBHRE R R . AR KA
PR HI5. 88 KHEATHIZE P51 XTI 4 RA K
BFFIEL—B B SHAMESN 5. 85 XFFIA
FHEERKRESR , FIIFBRHIE 79.7% ~95% Z
], HOLE LSRR 5.8S X FFIEBAFUT
IKFEIR ST, AR B M AFEE R RER,
PR T AR FH SR RG 5. 88 K F SR BEATRB LA |
KRG oy KRB AT, T EH b T
5.8S DNA-ITS X 31+ B8 38 # 848 (1 200 bp
Zh), 7 PCR ¥ 3 K 7 51 7 ¥ B &8 SSU
tDNA-ITS] X 75 f# , i 5. 8S tDNA-ITS X i

353 HT R AR SR P R e K R G Bt i
BEHIR,

BEHK:

(1] 5k%2m,.%F 0w O%E.% BEREE(M]
JE B E R HARAE, 2005:184 -185.

(2] BREH%, % D848, % REEMRMER
BT RET RO PISE[T]. KF%ER,
2007,31(1) :97 — 104.

(3] E R, &EE M B, % %3 DNA B4 EE
RS TAIE[Cl// 2003 £ 2BEEYBRET
FEARBHISR SR, I8 P E Y 24,2003
416 —422.

(4] & %, KéE,F B%F ETEXLRE®
15251 RAPD 4347 J]. S AGER,2001,12:;
1-4.

(5] B &, X558, %EE, % FIA AFLP FARBF
RATLERBIEESF[T]. BHEER,2005,27
(3):159 —162.

[6] JiaJ H, Wang P, Jin D M, et al. The application
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Sinica, 2000, 42(4) : 403 —407.
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FARCHRAE[T]. BEAER,2001,10:1 -3.
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25224R ,1999,37(4) :407 —416.
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Ueda form, narawaensis Miura ( Bangiales, [23] Niwa K, Furuita H, Yamamoto T, et al. Identi-
Rhodophyta) [J]. Phycol Res, 2004, 52, 180 — fication and characterization of a geeen-type mutant
190. of Porphyra tenera Kjellman var. tamatsuensis
[20] Niwa K, Kobiyama A, Aruga Y. Confirmation of Miura ( Bangiales, Rhodophyta ) [ J ].
cultivated Porphyra tenera ( Bangiales, Aquaculture, 2008, 274: 126 —131.
Rhodophyta ) by polymerase chain reaction [24] EXB,E)E,.KEE.%£ BEFRELEMK
restriction fragment length polymorphism analyses ¥4 ITS X A9 PCR 3" R 74t [T]. BHEAR
of the plastid and nuclear DNA[J]. Phycol Res, JE,2005,15(4) :95 - 101.
2005. 53; 296 —302. [25] WG, BRE4E, LA, & 555 5.85 iDNA
[21] Niwa K, Kikuchi N, Aruga Y. Morphological and FITS KA BRTFH AWM EMABLT]. BERE
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Phycol, 2005, 41; 294 —304. L E IR BEEE R, 1997 1153 -162.
[22] Niwa K, Kato A, Kobiyama A, et al. Comparative [27] Oliveira M C, Ragan M A. Variant forms of a
study of wild and cultivated Porphyra yezoensis group I intron in nuclear mall-subunit rRNA genes
(Bangiales, Rhodophyta) based on molecular and of the marine red alga Porphyra spiralis var.
morphological data[ J]. J Appl Phycol, 2008, 20. amplifolia[ J]. Mol Biol Evol, 1994, 11:195 —
261 —270. 207.

IR IT i 2010 SF{7K=F4K)

OKF=2ER ) R th P BRI 28 o EUK %4 I8 LW R I b2 Rk B AR A LA S Bt
REZKF=REEARBR b ER2EARBBOH R (P ER2ES X E CSCD .0 EMPEIEOE),
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Sequence analysis and application of
5.8S rDNA -ITS regions of Porphyra haitanensis

ZHAOQO Ling-min, XIE Chao-tian, CHEN Chang-sheng, JI De-hua
(College of Fisheries, Jimei University, Xiamen 361021, China)

Abstract ; Porphyra haitanensis is an important economic marine crop, and has been widely cultivated along
the coasts of South China. The correct identification of species or forma of Porphyra is necessary for
ensuring the well-bred cultivation and the quality of production. However, as the gametophytic blade of
Porphyra is morphologically simple and marked variations occur as environmental conditions change, it is
very difficult to identify the species or forma of Porphyra based only on their morphological characteristics.
In order to find a new way to discriminate the forma of P, haitanensis, the internal transcribed spacer (ITS)
regions of nuclear ribosomal DNA (including 5. 8S rDNA) of 10 germplasm materials of wild-type P.
haitanensis were amplified and sequence analyzed by NCBI blast. The sequence length of the amplified
fragments that ranged from 1 208 bp to 1 219 bp, can be divided into ITS1, 5.8S and ITS2 three regions.
The 5. 8S tDNA region of the 10 materials was of an identical size, 160 bp. The ITS1 and ITS2 regions
varied slightly by two or three bps. By multiple sequences alignment, the result showed that the sequences
of ITS region (including ITS1 and ITS2) of the 10 materials are different from each other and identical
sequence pair was not found among these strains, sequence homology was 95.82% —99.73% , so it is easy
to discriminate 10 germplasm materials of P. haitanensis by comparing the sequences of their ITS regions.
And the sequences of 5. 8S region of the 10 materials are identical, but difference with other Porphyra
species, sequences homology was 79. 7% —95. 0% , so the sequences of 5. 8S tDNA can be used to
discriminate the species of Porphyra. In other words, the sequence of 5. 88 rDNA -ITS region of P.
haitanensis was alternate array by conservative region and high variational region, and the mode of sequence
array of 5. 8S tDNA-ITS regions can be a powerful tool in variety identification of P. haitanensis. The
phylogenetic analyses based on these data also support the results.

Key words ; Porphyra haitanensis; 5.8S rDNA; internal transcribed spacer; sequence analysis



