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SCAR Fric /2 7E RAPD FRic £ AR 1y 2 il I &
J e o (1 — Fh 5 T PCR AR By BRI R 7 il 2 28
PR AR, B P | 6E |5 A2 R 4 R AR IR
PESE D0 AL 38 T R i 1 PR S8 F o AT, 2
Bz TR T b i B R R st A% 1A
g i £ & PCR H A W & 48 7£ 7l — 4~ )2
MARZR P T 2 H B By g PCR £, B
A AR | FR Gk R 2 A T A
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1.1 SEIe##

IR 35 256 6 N4l & (226 . Z-17,Q-1.9-
IV.Z-61.8-1 )28 IR it REE AT
F A IR SRS R B IR . B R AR O (21 =
1) C JEHEER K 50 ~ 60 mol/ (m” - s) , e Ji 1]
12 h(O6) 12 h() .
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DNA 3 3 W £ 55 3R WP B R B A R
PR AR B 22 AR PR T UB 4R T )5, B0 0.5 g B T it
RS IR b R AT = A K, AR R R AR G2
CTAB 3% R ff: e RS #E4T DNA {42 Jfn 4g
1B, 7E1. 0% 1Y B i W B K vl Ik b A6 A BT 42 )
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09 RAPD FEHLT W[ A= TA W TAREHOAR (i)
A PR E ] AT R S PR Y4 BEOfi 6. RAPD ¢
W Wk & 4 10 x PCR buffer 2. 0 pL, 2.5
mmol/L dNTP 1.0 pL, 10 wmol/L RAPD 3| ¥
1.0 pL,25 m mmol/L MgCl, 1.0 pL,5 U/pL
Tag DNA %4 0.3 wL,5 ng/pL 4k DNA 2.0
wL, 55 NJG H ddH,0 2 2 4K R B A BN 20

pL. RAPD 9" 3% (¥ J i #2 )5 g 95 C #i A8 4 5
min;95 TS 30 5,37 CHPE S50 5,72 CTHEAf 1
min, Pl F 3 2 EE 40 MEH ;72 TLEEfH 10 min,

RAPD ¥ 3 45 00 J5 , U7 pL 9734 79, fin 3
pL RS T 1. 2% MBI HEBE I ik 1.5 h
J& RSO WAL Uk g A IR 4R R

BRIy A K@K, %Al 5 #
RAPD F§ 54 38 F Be FH 35 ls b 8 e el e R &
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Pk TAEY TRAEARMRKS (L) AR H
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(3) Bk SCAR #RICTE Z-26 F, ~F, HARIAF F, ~
Fy 22 RK P iR € 1 5 (4) BilE SCAR Hric 7EBEHL
VEHLI) 2-26 34 A AR IR AR e Pk .

SCAR #5ic 55 oF 9 PCR Jz [ f& & 2 10 x
PCR buffer 2.0 pL,2.5 mmol/L dNTP 1.0 nL,10
pmol/L SCAR IFE Jz [ 5| ¥ %& 0.5 uL,5 U/pL
Tag DNA B4 0.3 pL,5 ng/pL £k DNA 2.0
pL, 5 G B ddH,0 % 5 L iR &R B AR R 20
wL, PCR JZ [ F2 5 Jy 95 C A 5 min;95 C
30 s, 52 M (AR SCAR 51 ARl 1 A ] )
50 5,72 CHEMP 1 min, P I 3 £ EE 30 MEH;
72 CHEA 10 min, P IEEE G T 1. 2% B E b
B T AT R TR

% % PCR ¥ 3% W 28 3k 56 UE (Y T T R S
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AL, LLg 37 3 F SCAR FRic Iz 43% 226 £
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A BT RS S249 i S250 7542267 Hh 4y 4
9 R S 4 B 5, 432 K 4 34 600 bp i
2.1 726 RAPD 484 K BRI ERBMAE 360 bp /47 (18 1), 43I & o 226600 Fil Z26-
T R 226 R AR R MERR D, 360, RO 4R MR i 4 i U I [ e A
L6 /i 75 5 R 7 10 45 4 5 40 R OPAREE DNA e I A 31 90 B3, & B B K SCAR 7
WL ,300 4 RAPD 31973770 26, 45 M 0% i, DNA JFZIIIE 2 PP 3 Bk, MiHCA 7 M
HEHIE 22267 i R A AL DI ) RAPD BRiC O AR C b 4% RS R E £ 1Ly SCAR FRiC.
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6ENEs 30 10 11 12 BE G i3l 00 11 12
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B 1 S249 1 S250 RAPD S| EIRER 6 M AR P EER
Fig.1 RAPD amplification of 6 pure lines of P. haitanensis by primer S249 and S250
M. D2000 marker; 1 =2.Z-26; 3 -4.2-17; 5-6.Q-1; 7 -8.9-IV; 9 = 10.z-61; 11 -12.8- [

1 [CCACATCGGT| TAATGTTTCC TTCGGTTTAA TGGTATCATT ACTTACCGAG TCTACTTCIT
61 TTTCAGGAAT AGTAAACACC TCGTTAGGTG AGATCTCAAT CACATCAACT TCAGTTTCAG
121 TAGGTGTAAT GGTCTTATTA ACAGGAGGTA ATTCTTGTGA AAAACAAAAA ATGTTAATAA
181 ACAATGTCAA AATTGTTATT AAAAGAATAT GTCTCTTTGT GCTATACAAC CGCTTAAATT
241 CTATTTTTGT AATACTTTGG TCTAGTTTITT GACGGTTCAA ACATACATAA TATTTTTIGG
301 GGAGATTTAA TTTTTGCAAA AATTTAAATG ATAAAATTGC GTTAAATAAT ATTACAATAT
361 GAAAGCTAAA GTTTTAGITT TATTAGGATT TCTTTTCATC ACATTTTTAT TGATGTCITT
421 TCAAAAAGAA GAGCGCAGCA ATAAGTTTGT GGTGGTTTTA GATGCTGGTC ATGGTGGAAA
481 AGATCCTGGA AATCTTGGTA ATAATTTTAA AGAAAAAGAC ATTGCACTTA AAATAGTATT
941 AGCAGTAGGT AAGGAGTTAG AGAAAAATCC GAACTTTAAG GTAATCTATA CTAGAAAAAC

& 2 Z26-600 ) DNA F %l
JiHE P S RAPD 514, T R84l SCAR #Ric 519 .
Fig.2 DNA sequence of Z26-600

Inside the box is the sequence of RAPD primers, the underlined is the sequence of SCAR primers.

1 ACCTCGGCAC) TAAAAATATT TAATATCTCT CGTGCTACCT ACGAGAATTA TAGAGCAATC
61 GTTATCCATA AGTGCGAACA ATCGTATTTT AAATGGTGTA CCAAACGATT TCCCAATCAG
121 CTCCTCTCTT CTGAGGTTGA AATCATTAAA CAGTACTTAA GTAATGAATG TTATCGTTTT
181 TGGTCTAAGT CTTCAATATT TCTTATGGCT GTTAGAGATG GTAAACTAGC TTGCTCCTTA
241 TCTACCTTTT ATAATTATGC TCGATTACTA GGCTTTGAAA ATAGAAAAAA CAAGCGAAAA
301 TCTGATAATT ACAATGCATT AAAAACATCT AAACCCAATC AAATATGGIG |[TGCCGAGG

B 3 Z26-600 ) DNA F %l
JiHEN i RAPD 5195, FRIZ AR5 SCAR #Ric 514 o
Fig.3 DNA sequence of Z26-600

Inside the box is the sequence of RAPD primers, the underlined is the sequence of SCAR primers.
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2.2 SCAR #RIZH) ¥ 4L F 36 IE TESEHS . 2%, BiiF SCAR $RICTE 6 M35 4 3% 4l

HAE DNA J¥ 31, il o BCPE 2 i Bt s — AP ek, o P SCAR fRid 5l 3 R
XRE S SCAR ARICT I (£ 1) o WERIE SCAR b5 Z-26 b7y il 4 18 H — 4% T R /DN 9 4 S P 27
W YRR S E AR E MR, 4T T 4 DARKE HEMREAT KT LB (E4),

F1 Z-26 B4 5% SCAR fRid
Tab.1 Specific SCAR markers of Z-26

Fric 4 PR SIRFESI(5'-3") P3G BUK B /bp iRk iR/ T
marker name primer sequence amplification product size annealing temperature
F. TTTTTCAGGAATAGTAAACACC
Z26-600 530 53.5

R:TAGATTACCTTAAAGTTCGGAT

F:TAGAGCAATCGTTATCCATAAGTG
726-360 242 54.5
R:TGTTTTTTCTATTTTCAAAGCCTA

K, Bk SCAR FRICTE 28 A4z 585 Fh it i
FR(FH 226 BACA (7-1) FEEA (PX ) ) o (1 R
SRR E 5 s, B R LLE Y B
SCAR 7113 8k 35 R A Z-26 4b 4y 504 3 1B — 5%
Z-26-600 B/ R S 4l L E S RICA Y1 &
B, UL B P S SCAR ARic ¥ R 35 585 Z-26 fi
KA bRic. B4 SCAR FRiC7E Z-26 1 5L A il
BEAS b SR B 1 A, UL 1S SCAR AR
1R 95 25 5 400 53 ) R TR SCAS FHBE AR (1 75 4 AN [ 45
ZRiin360 DAL, A 7R ACAS R BEA 4 28 AT Y 1A )7 B
AL 7 A B B Al RS 3 RS, A R R Z-26 o

B4 SCARIRIZERERX 6 M ARPHRILER

Fig.4 Verified result of SCAR markers in i BLRE 5 SCAR ARic,
6 pure lines of P. haitanensis PR E SCAR FRid 7€ Z-26 F, ~F, if R A
M. D2000 marker; 1 —2.Z-265 3 —4.2-17; 5 —6.Q-1; 7 —8.9- M F, ~Fy 2 RR i fa e v, 45 R 6 fis .
;9 -10.261; 11 -12.8-1. i Pl o T L7 L X SCAR 51 474 Z-26 F, ~F,

345 6 7 8,91011 1213 1415 34 5678 910111213 1415

7-26-600 7-26-600

B 5 SCARMGIEEREXR 8 ANHHRARATHRIESR
Fig.5 Verified result of SCAR markers in 28 germplasm lines of P. haitanensis
M. D2000 marker; 1,16.Z26;2.YS T ;3. YSI ;4. YSI;5.YSIV;6.YSV;7.YSVI; 8. YSVI; 9. YSVIl; 10. YSIX; 11. YSX ; 12.
YSXI; 13. YSXI; 14.PX I ; 15.PXIM; 17.PXV ; 18. PXIV; 19.Z2-19; 20. Z-60; 21. Z-66; 22. Z-68; 23. Z-71; 24.Z-80; 25. Z-82;
26.7291; 27.2-94;28.7-1;29.7-11; 30.7-1I.
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726-600

726-600

B 6 SCARIRIZZE Z-26 m&RF, ~F, KK F, ~F, ZREPHIRIELER

M. D2000 marker; 1 ~3.F, ~F, M{R{&; 4 ~7.F, ~F; 220k 14,

Fig.6 Verified result of SCAR markers in F, — F, thallus and F, — F, conchocelis of Z-26

M. D2000 marker; 1 -3.F, - F, thallus; 4 -7. F, — F; conchocelis.

AR AN F, ~ Fy 2Z2R 35 9750 T — R B K
/AN AR B BT P A SCAR FRiCAE TR 283K Z-
26 i AN [ 5 ACRAS [ T AR ) 2 R A AR 4 9 A
TE M

o, TR DX R 33 ) Z-26 5 28 AR (A B A v
BEBLPEIZE 1 34 AN, 2 DNA J5 7351 F Wi %)

234567 8910111213 14151617

—_—

M 1819 202122 2324252627 28 29

726-600

SCAR 5| ¥3# 47 PCR §" 3, A% il SCAR #riC Z-
26 i A AR PSR P R E P, S5 SR AN 1AL T
R HIEIA LA H, Wi x) SCAR 5| ¥17E 34 A~ Z-
26 MRS AR 4 38 T — A% U ORI B 4 5
PeAEAT o i BE BT, S 5 SCAR HRid 1 Z-26
filn AN R AR A S o B AR O B E 1

1o et s b bR a0 1] 1213 14 15 16 17

726-360

B 7 SCARRIZTE Z-26 Mm% 34 MAEREMEH B BRIES R

M. D2000 marker; 1 ~34.34 4~ Z-26 & R AR ANA

Fig.7 Verified result of SCAR markers in 34 thalluses of Z-26

M. D2000 marker; 1 —34.34 thalluses of Z-26.

2.3 SCAR#RIEZE PCR EERARBEL
TRIAE I SCAR RiC #4718 58 3 b ot % o
MR HRAE 20 B, DL PR o R O 1 4
AR, NI Z #E PCR FL ARG X SCAR 51 4y [6] i fin
] — B2 AR Z8 o Sl 5 X B Ry A R 5 R
B R S e ) 97 RS AT AR AL JS L T
T AT SCAR FRid By Iz 58 5¢ 226 £ H PCR %3¢
Fi AR, PCR ¥ 3 1 iz W& & & 10 x PCR buffer

2.5 pL,2.5 mmmol/L dNTP 2.0 pL,20 pmmol/
L 726-360 1E [ In] 51 $7 4 0. 25 pL,20 pmol/L
726-600 1EJZ [ 51 #4145 0.5 wL,5 U/pL Tag DNA
AW 0.3 wL,5 ng/pL itk DNA 2.0 wL, 5% 5
JNJETE ddH,0 % [ ik & SR FLUl 25 pL; PCR
PG SRR E R 95 CHIUBPE 5 min;95 C AR Pk
30 5,54.6 CHE 505,72 CHEAH 1 min, L |3 4
A 30 MG dc 5 72 THEAR 10 min; 335 45
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Ji T 1. 2% (1) By R W B e 2E AT R K R DU 2R
T 7] — VK38 b i ] B A 0 31 75 4~ SCAR #Ric i) H
M9 B, DU R WY BT M 58 X R 226 i &R o

7226 RN ZE PCR Y4 R b B T M
255y BN R Z26-600 il Z26-360 SCAR #ric (9~
W R B E 5 AL R 2 H PCR 25
WY G B 3, B T SCAR FRid i i5 %
3% Z-26 ' & % PCR % & H A R 47 19 55 5 vk
(#8),

8 E T SCARRIZHIREIE 6 4
HERZEPCRYEER
M. D2000 marker; 1 ~2.Z-26 £ PCR §' #2554 ; 3 ~4.2-26
726-600 #5iC BT PCR ¥ 145 5 5 ~ 6. Z-26726-360 410
B PCR #" A4, 7 ~11.2-17 Q-1 .9-IV \Z-61 8- £ PCR
PIGEER,
Fig.8 Multiplex PCR amplification of 6 pure lines of

P. haitanensis based on SCAR markers
M. D2000 marker; 1 —2. Multiplex PCR amplification of Z-26;
3 —4. PCR amplification of Z-26 for Z26-600 marker; 5 — 6.
PCR amplification of Z-26 for Z26-360 marker; 7 - 11.
Multiplex PCR amplification of z-17,Q-1,9-IV ,Z-6 and 8- 1 .

3 e

T 255 10 0 25 0 00F 10 o 0 4 8 R L A i
I Y TS K B Ry T ARIC
AR TF 5 Y 1) 5 S A o 5 B SR B 28 R
Wb K B SR B £ kLR T 0 FARIC
ARAE S 3 Fh B % A i R, RAPD ARiC
FA A (0, A e 5 4 B TR %
Z RRUEMEAN S A R I ER KRR BRR S 1% H
AR #9% Fil ; AFLP, SRAP I SSR 45 #Ric R  H Ay
GRS I R TR W (ERSIE R (5 S/ SO
6 A% 4% SR 42 R 5 T Paran %517 7 RAPD #Ri0 3
fili - JF % 19 SCAR FRic , RS 7E AR i IT 4 I i 2
HEAT B W0 vk DNA B v pe I S| 1)
VeI SR B AR — BT &R, )

TE S b O A EL A A I bR 5 4R T TR A
R AS M1 B 25 1 &5, 9 i, SCAR #ic H BT 2 76 b
EEEMY R AR TR . A ek
5 SCAR ARICH AR BIA B T 4 3% i1 Bl i
Y, ¥ G A RAPD AR F1 0 vk Y T 3%
15 AN TlE & 8 A4 AR IC, I 4% Ho o1k &
Y9502 Fil K9401 4545 1) RAPD # it Ji 31 #% 1k B
T SCAR #RiC. ABF%E i RAPD fRic £ A 1
i, )\ 300 4 RAPD 5|4 fifi vk i 17 9 4~15 43¢
“Z-267 fh B B SEARAT , B VA BEASRRIC R T
FEAL A T SCAR #Ric. fiix 645 07T L& i, 3
JE T A 95 543 TR 10 6 A A 2h Hu %% #e B SCAR
PRI TTREIS N A 51 4 S A 3d T 51 AR oL 5
Z 45 01 DNA AL F D5 i 22 250 1 BE A2 7E
IR K/ - BE sl 77 7E 4B DNA J BEis e 24

TE 5 S BRAC I 28 B 2 B2 b, ol T S2 30 A R i
A 110 SR B , 075 2 T A5 1 R S PR AR AT L RE AR U T
T S B A L T 5 2 LA A SR 1, 7 SR R —
BRICHEDT Rl TS S I AT AT REAE IS AR P R £
T AH 05 A % SRR A0 09 R ) O L 1F
BT, T AR . PR, B A P B AR R
ZAFRIC R AT 2 5 10 7 o of b e 1 AR
FUA Z A5 SRR R O B B 15 50 R, A B
SEILMTRL R TE B0 R RE o (FLAE OCRE B M, HP
PEAT 22 R BORRAC B0 AIE , S A7 78 T AR K
)4 JRAS 15 45 % 2 1) B, 117 £ T PCR 4 A U af
DA B3t fif phe 5 26 ) f51, £ 7 PCR 15 #i— PCR
FHEE , — U5 R AT LA ] A A6 W 22 A i, e ]
e e a0 0, DRI T LA 6 2 DI A 0 T o A
[G] I 75 52 B3 b 86 B O S SRR, A AE T 4 AR
VA L A R M T AR e —E R B
TR IR B, B X E H bR, T R
B MR I S 2 PCR B EHARX T30
b % HAT R B

M T2 % PCR i 4% 148 TR 50 5 , 76 %
RIS A HEAT AL, B T % B X ANTP (99 Ji
Taq 5 VR PRI (T,) (47 R 40, 514
19 He 20 RS | Wy B i Pk R H P i e . 51
£ e 25 1 = T O A o 9 B 0 PR RS B R
51 KB 22 a7 g 5 b 2 R AR
SH A R S 45 45 X 5| 4 e e R o 1 37 6 i 3
BABRY R, ALk gd 2R, R
ST RS PR A AR 23 2267 i R i £ PCR
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Construction of multiplex PCR in variety identification of
Porphyra haitanensis “7.-26” based on SCAR markers

WANG Ting, XU Yan, XIE Chaotian, JI Dehua, CHEN Changsheng "
(College of Fisheries,Jimei University ,Xiamen 361021 ,China)

Abstract: Porphyra haitanensis is one of the most important economic marine crops of China. For any
cultivar, the correct identification of species or forma of the cultivated strains is necessary to ensure a well-
bred cultivation and good production quality. However, because the gametophytic blade of Porphyra is
morphologically simple and marked variations can occur as environmental conditions change, it is very
difficult to precisely identify the species or forma of cultivated strains based only on their morphological
characteristics. With new advances in molecular biology, molecular markers and DNA fingerprinting
techniques have become routine for the identification and classification of many crops, including seaweeds.
The strain of “Z-26” of P. haitanensis was selected by the laboratory of germplasm improvement and the
application of P. haitanensis in Jimei University which has the characters of high-temperature tolerance and
high yield,and it has been widely cultivated in south China. In order to construct the technology of variety
identification for “Z-26" , firstly, 300 primers of RAPD were used to scan the specific markers of 6 new
strains of P. haitanensis and 9 specific RAPD markers of “Z-26” were selected. After cloning and
sequencing ,two specific RAPD markers of “Z-26" were transformed into the SCAR markers successfully,
the length of the 2 SCAR markers was 540 and 242 bp, respectively. Secondly, after verification by 4
different experiments,we can affirm that the 2 SCAR markers were the specific and stable markers of “Z-
26”7 . At last,based on the 2 SCAR markers, after optimization of experimental conditions,the technology of
multiplex PCR which was used to identify the variety of “Z-26” was constructed. The result supplied a
simple , fast and reliable technigue for variety identification of “Z-26".

Key words: Porphyra haitanensis; random amplified polymorphic DNA (RAPD) ; sequence characterized
amplified region( SCAR) ; multiplex PCR
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