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E T SSR #1 RSAP 1) % 7 € 1F B B & 75 1R
FRE5FEREEEFESNMGIT SR

A, BELT,

(R AR R E R E IR A S R R A A TGS = IR 7 5

AIREK, ZWW

266003 )

WE: st H TN WEREZIAL TR LW EH SR EERECNLEFR, AEL
/R % ( Gracilariopsis lemaneiformis) 3% {& % 4 [ 3% % 5 £ S M 2 F 4718, K £ 10 35 X F 400 *
SSR 5| 4 #1 91 %t RSAP 5| x4 &, A M E WA F, REFHREEHEGEARA#TT 245
PEARIE 0F 2, F 3T 4 AN E KRB R FIE B AT TR, R E W SSR £ A M AFit &£ GL-F3/GL-
M8 8 % 15 4~,GL-F6/GL-M9 [a % 8 4~; % A& £ RSAP #7i2 £ GL-F3/GL-M8 |4 % 88 /;GL-
F6/GL-M9 [& J§ 93 />, 247 7 3 T SSR RSAP L A By 4 35 A & th iz 5 JE %5 ,SSR £ R & &
GL-F3/GL-M8 Ja ¥ {585 % % 0.071 2 ,GL-F6/GL-M9 |8 iy % £ 55 5 % 0.043 6;RSAP 4 £ &
7% GL-F3/GL-M8 |53 £ 85 % % 0.228 4, GL-F6/GL-M9 [a| th & £ B & % 0.253 7, % & %
HLES WA FHAZNL A WAL TFH T LMWL SH Y W, RSAP L& T SSR, &
GL-F3/GL-MS8 [i] RSAP 4 | & SSR # 4.48 5 12.13 %, 7 GL-F6/GL-M9 [ RSAP 4 | &
SSR # 5.81 5 25.5 % ,RSAP A7 18 E & & B F T & /M ¥ oy 1 1% 3 B A i Ffo R B 3% 4 £ 4%
WA R KRBT AF B AR R AR R %A ERAE,SSR § RSAP o FARILW T A A &

MERLENFEWNREEE T L4,
KHEW: £ %; SSR; RSAP; £ 4; 2451
HMESES. Q3465 S917.3

WA ( Gracilariopsis lemaneiformis ) Jg&—Ff 5
BERHEE R B L1, B TSR 2 U E S B OF
FEPE, AR AR YR, IR T e
Te AR B AN LEFEFMH BT
FFE B TA] K HL A & O, Hop 7 & R R R AR XS %
JG o BEEILIT T B E A S RO MR E L, =R
135 1% 1 AT 1 % e 2 O T LI BT, T 2 M O
BRIC R 0 8 SR i 8 A% 3 B I 3 % OC B B 0 B
o KT I; FARICHHH X C AR Z ik
iH, I AFLP,RAPD,SSR,SCAR,RSAP %277 DIfi:
IR R A 2 8RR . 4 st % i Bl &
TR 1 2 SRR I AR SEAL S8 T M LLR T
SRR AT SEARIC , (o RS L I 4 survey I
JF 4 58 A5 i SSR 7 5 1 TT & U T RE

%5 B #5:2014-07-27 &8 B #§:2014-11-03

XEkFRAEES A

1a] B4 7 % 75 & ( simple sequence repeats, SSR)
TEREAFE N 3 2 oA, O 3 BAERRIC, [ — 1
RAFEZ SRR FE SR TR, ey, 2
Myt AL B RS BB AR D 2 — T R
NS P L A (restriction site amplification
polymorphism, RSAP) & — F 7 &l DNA #5ic £
A i A PCR R AT A6 00 PR 441 o i D)
B8 5, OF B AR AR R A8, 45 R A8 2, E1E M
L ( Capsicum annuum) 2232 ( Porphyra) F1Jp 70 3%
(A BT 58 2 P AR B B

ARBFFERLICT P F, AU 514 73 B A T
RN 4 A 354 R SSR Al RSAP 1 F 43 1 b5
X AT 2 PR AR IC BT K, [ I X 4 A 2%
A T0] {9 35 A% R B BEAT T A T IESE, B AR R AL R A

BHWE :+ = 1" RN UK E KB R (2012AA10A411) 5 [/ 58 3 SR B} 2 2 4 (31372529) 5 b R 4 A 3 A0 8 il 3R

(2013CXC80202)
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13 AR, % BT SSR Al RSAP [ Jp A SR [ B R 22 35 AT IC TF A 55 0 AR 18] 38 A% B B A9 A 1T 45 e 25

TEX AR BRIC R G0N 8L 22 53¢, O e A0SR gt A%
TP 3 g e B S A

1 MRSk

1.1 I

LU ARHE B Pro B3R B O K
W38, 6045 wmol/(m® - s) JGE M 12L: 12D,
ML 25 C B R 4K . $2 0 DNA F, 78 K B
T 7K TP A B 76 W R B 25 T 2% 3, ] 28 18 UK o o
— W MR 5 FR GL U431 0 i i A5 2
4 PRERERC TR (R 1),

*1 ZRHBEFER

Tab.1 The information of material

RS 531 R FRAE
materials name sexuality features
' WAREEL, K, A
GL-F3
WRFE
. BEARIRLL, EXXRE A, 4 X2
GL-M8 e
B 7 ¢ P
S A it AN A <
Lo P s L S
PR
WL, E B, %,
GL-M9 if o ’
L-M LTSRS S

1.2 RZmFEEZH DNA §J1ZE
K KM A My 2k I 41 DNA 2 B 57 A&

(TTANGEN BIOTECH, -t 5t ) #12 B Jg 75 5 2k PF 4
DNA; HI 1% (35 IR BESE RS ft Uk A 1 DNA 7311 58
#op s F) A% B2 7 1 /¥ ( TGem Spectrophotometer,
TIANGEN ) X} i@ JC i) 3 R 2 DNA 3547 3 52 7€
[F] A DNA [ 4
1.3 SSR 41

W T AL AL survey WU R 8L 364
Jif, 400 Xf SSR 514y, 435 h b ¥ A= T (R A HAP
2lifk ,300 X, 4“5 0 S1-S300) FI I AL K (R
PAGE #iift, 100 X, %i*5 >y H1-H100) P 5 23 #
B FIH 400 Xt 5| o)Xt 4 A Je 0 5% A S DNA
247 PCR §74% . 20 wL PCR JZ B {4 & 45 [ i
Y& & 2.0 puL 10 x PCR Buffer, 20 ng & K 41
DNA,1.5 mmol/L MgCl,,0.2 mmol/L dNTPs,
0.5 pmol/L primer, 1 U Tag DNA ¥ & i ( Tag
DNA Polymerase , Thermo Fisher Scientific) , PCR
BEFHEATY R B 94 CHASPE 5 min; 94 C
30 5,65 C 60 5,72 C 30 5,30 ME#H;72 C 5
min; N 25 oSSR R BT 4 CORAE. 47
1 3 6 %0 SR TN M T P B PR DK, R, EAT 04T
1.4 RSAP 43#f

14 RSAP B4 s, % 53 Bl
A3 O RSAP 514" JE i) 14 J%
RSAP 5| (%2) .

F2 ALK RAH RSAP 5| ¥
Tab.2 Primers of RSAP used in this study

519 4 FR SIPIFH(5'-3")
primer name sequence of primers
S1 GACTGCGTACATGAATTC
S2 TATCTGGTGAGGGATATC
S3 TTGGGATATCGGAAGCTT
S4 GACTCCATTAGGAAGCTT
S5 AGCTACCATGCAGAATTC
S6 GTGCATCGATCTGGTTAA
El ATATGATCACACGGATCC

519 4 FR SIPFH(5'-3")
primer name sequence of primers
E2 CGTAAAGAAGTAGGATCC
E3 GAGGTCTGGTTATCTAGA
E4 TCTTGTCGGAGATCTAGA
ES CTGCTGACTACGGATTAA
E6 CCTTTAGCCTGTGATATC
E7 GAGTCCATGCTGAAGCTT
E8 CTAGGTCATCAGTCTTAA

AR 4% KL B 42 %5 (19 RSAP-PCR [ 7 {4 5 L)
B F AT X e A3 RSAP 91 S A (R4 1L
ARFHY G 20 WLPCR S WA 5 H & S b ) &
H:2.0 wL 10 x PCR Buffer,30 ng 3L A 41 DNA,
2.5 mmol/L MgCl,, 0. 15 mmol/L dNTPs, 0. 4
wmol/L primer,2 U Tag DNA X & fifi (Tag DNA
Polymerase , Thermo Fisher Scientific) , PCR J i
FEI¥h 94 CHiAEPE S min; {5 NG K 94 C
1 min,35 C 1 min,72 C 1 min; )5 30 MEH N

94 C 1 min,46 C 1 min,72 C 1 min; & j5 72 C
FEAR S min, =Y F 4 CRAF. ¥ 3 YE S 6%
RV W Tt B B I L UK BRI, HEAT 43T o
1.5 HESRITSHH

FRGEE I E5 , N TS HL Uk 45417 , ¥ PAGE
JREA - [ — o7 A 3 B RS AT I SRl o
BOMIAE sz 50 0, M 0 ~ 1 4H B, Rl
POPGENE # 5Lt g Y b 4 A 3%
AR Z A 35 AE Z Rk
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26 P/ I 39 &
. GL-F3 5 GL-M8 [u]dL135] 15 Xf Z & M54, 78
Zh .
GL-F6 fIl GL-M9 N 3L15 2 8 Xf Z A5 1E 514 (3%
2.1 FEAXESFHRIZHSTERN 3) LAt 20 Fh Z A E SSR BREESL T (£ 4) .
SSR 247  TEAINAY 400 X} SSR 54,
x3 ZHMESSRIYILHI N
Tab.3 Frequency of polymorphic SSR primers
GL-F3 GL-M8 [i] Z 5154 GL-F6 \GL-M9 [i] 2 51514
polymorphic primers between GL-F3 and GL-M8 polymorphic primers between GL-F6 and GL-M9
. " BRI ) ;
e ZEWBY  EESMIY EAHSY ZENSY GESMIY EAHTY
mumber of H/M BBOPIOHCHL % SECRRILEL/ % U SECREIILBI/ % SR ) %
base sequence primers number of proportion in proportion in number of proportion in proportion in
polymorphic polymorphic number of polymorphic polymorphic number of
primers primers primers primers primers primers
3 170 10 66.67 5.88 6 75.00 3.53
4 49 0 0.00 0.00 0 0.00 0.00
5 55 3 20.00 5.45 0 0.00 0.00
6 126 2 13.33 1.59 2 25.00 1.59
3t total 400 15 100. 00 3.75 8 100. 00 2.00
£4 B SSREEEFAD
Tab.4 Types of base sequence of polymorphic SSR
T B 5 K HE 7 e
number of base sequence types of base sequence
CAG(3 x4) CAG(3%5) CAG(3%6) GCA(3%7) GCC(3 %4)
3 GCG(3 x4) GCG(3*5) GCT(3 *4) GTT(3 %9) TCT(3 x4)
TCT(3#6) TGT(3 *4) TTC(3 *4) TTC(3 %5)
5 CTTCC(5 %4) GCGGC(5 «4) TTTTG(S5 *12)
6 GCCTCC(6 %17) GCGGGA(6 *8) TTTCGG(6 * 8)

Ve R LML T
Notes: # is number of base sequence repeat

GL-F3 5 GL-M8 [H] 1 15 Xf Z & M58k
H035 ,H056 .H062 ,S017 ,S019 . S024 .S033 ,S061 .
S062 .S068 .S083 .H084 .HO86 .H099 Fil HI00, £
AW BB 3.75% , Ho 345 F1 6
Bl 3 3 P 8 4 1 5 B T 66. 67% . 0. 00% |
20.00% H113.33% ;13X PU Fh L P KA e H H &
AR W L 4 )l 5. 88% 0. 00%
5.45% 1 1.59% ., B 0] W78 GL-F3 & GL-MS8
E 2SS P, 3 B AL SE P 2R SSR T
il % . ot 505 4819 GL-F3 5 GL-MS [i] %
S3FE i SSRR T M Tk Jic B Jig B e L VK T (TR 1)

GL-F6 5 GL-M9 [H] /) 8 X Z & 519 K
HO64 .S021 ,S027 ,S280 ,S282 . S296 .H099 FI S199
MG S RO 2%, Hp 3 4.5 5 6 6l
FIE KA 4 ] 75, 00% 0. 00% 0. 00% FiI
25.00% ; 13 DU Fp L P R e g B A g

1 EE 1 43 124 3. 53% 0. 00% 0. 00% F11.59% .,
H W] WLFE GL-F6 5 GL-M9 [H] i 2 1E5 19,3
BRI SLFE 2Ty SSR T 5 Ll £ .

RSAP 4-#f 7 GL-F3 5 GL-M8 [q],91
XF 51U G — 2P 1 T M AR 424 A, o
ZRMERN 88 A (15 20.8% ) . FWXGIMHE
SR PRAE 4,66 AR B GIIXTH G AN Z
BHERWEE R0 ~8 MRS, 2B MKW ECEH
$30.97 4>, 5IH A ES-E6 A By 2 8Pk &
®Z, i 8 A, FHY W AKX D)MW
88.9% ; B KT W4 4 S1-S6.,S2-S5 Fl S4-E5 7
AR R B Z (Y 11 A4Y) B 28500
A2 5.5 44 RIS ENEES £
SYEECH A BIE e R 1 R R 3K 15
GL-F3 5 GL-M8 1t 5 X[ 5| ¥ Xt & F 4 35 ™ 4=
HEB Ay S s R (K 2) .
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1 4] AR, % T SSR M RSAP () JE SR [ BE R 2 S MR AR IC T K 5 2 AR ] it A% 28 1 £ 01 15 L AR 27

1 GL-F3 5 GL-MS [g#} 4 # @ SSR
R B BB R B B Ik 4 R
H81-S10 Jy 51 ¥ 2 B, & % 51 9 °F 69 WA 9K S8 23 1) Sy B A% Al
KA, CHBEA, X HAA ., B 2 3K i Marker DS2000,
250 bp F1 100 bp
Fig.1 Partial silver stained SSR amplification
profile between GL-F3 and GL-MS8

H81-S10 are primers name, two lanes under each pair of primer
are parent,C is female parent and X is male parent. The left lane

shows Marker DS2000,250 bp and 100 bp

S1-S6 S2-S3 S2-S4 S2-S5
1 2 3 4 5 6 7 8

2 o H G RSAP EREBREREREKER
AHAR VK IE S — X RSAP 54 & , 75 Bk i o £, {5 Hok iE
AR I KA 2 R AA T 2 X RSAP 51 441
B F R B K TR O 2 A Al

Fig.2 Partial silver stained RSAP amplification profile

A RSAP primer combinations in a pair of adjacent lanes, odd
lanes as female parent and even as male parent. 1,2 produced by
the same pair of primer combinations; black arrow shows

polymorphic bands.

1t GL-F6 5 GL-M9 [a],91 X5 # 2 & 9"
VAR 540 A H P 2R N 93 4
(5 17.2% ) . BXBIWAETH" 4593 45
WO ENBIYMAEG T ENEZBELWHRE R

0~6 NS, ZEMEKFETH N 1.02 4, 5]
P& S2-E2 dliid PCR A ZBMEA W RZE,
K6 A, Y ISR M) T5% s 51
HA SS-E7, 7 ER KW EURZ (11 4) BHEZE
PESATAUN 3 A, 5 HY 1 B B 23% , 2
AW EY AW R R Z NI H G
S6-ES , HZ A ME 767 (4 ) o Hy 3G S 8 (5
M) 80% .

2.2 RMEFERERZEERS

2 F SSR #7391 45 3B B 4 A FEA Y
SSR AL HEES K 0.021 6 ~0.094 4( 3 5),GL-F3 5
GL-F6 SSR i f& 5 B fiz /N, 4 0. 021 6; GL-M8 5
GL-M9 SSR it f& i 55 fit /o, 4 0. 094 4; GL-F3 5
GL-MSSSR 5 f% 1554 0.071 2, & F GL-F6 5 GL-
MO [E]F) 0.043 6, 25 RFKH] 75 SSR fricH, GL-F3
5 GL-M8 8t f% i 25 22 7 4% GL-F6 5 GL-M9 K, {H
GL-F3 5 GL-M8 Z [a]f 22 4T3R5/

A F RSAP ARt 64 i 3B & GL-F3 &5
GL-M8 RSAP 5L Bk 0.228 4 (% 5) , GL-F6
5 GL-M9 RSAP £ HE 55k 0.253 7,RSAP 45
S #i#B], GL-F6 5 GL-M9 Z [H] [ it 1% JE 25 25 7
A F GL-F3 5 GL-MS,

x5 ET RSAP(MALLUT)M SSR(MALUE)R
AN FEARERBMERIERER
Tab.5 Genetic distance matrix based on RSAP
( below diagonal) and SSR ( above diagonal)
among the 4 genotypes

A GL-F3 GL-M8 GL-F6 GL-M9
parents

GL-F3 stk 0.071 2 0.021 6 0.056 0
GL-M8 0.228 4 EEEES 0.048 6 0.094 4
GL-F6 ko RS sk ok 0.043 6
GL-M9 LTS stk 0.253 7 R

R L
Notes: #### means empty
2.3 RSAP #RiE5 SSR {RIZALL B
FEPIX SR AL G RSAP 1E 5| 4L 15
oy 7 5 1 ) 2 5 S 3 7 2R B 2 A T T
3% #5 T SSR #7iC, 7E GL-F3 5 GL-MS [i] RSAP
T2 A V- 24 T 3 00 (0 5 A0 5 2 S8 2 A 1
LTSI SSR f 4.48 515 12,13 f5 (£ 6) 5
1€ GL-F6 5 GL-M9 [i] RSAP 43 3l & SSR {9 5. 81
515 25.50 5 (32 7)o th bl WL, RSAP 4 Y As il
(XS DAL 6 975 ARAT 15 B g o
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7K

¥R

39 %

%= 6 GL-F3 5 GL-MS8 g SSR 5 RSAP #rid

AETFERRBRHELE

Tab.6 Comparison of information obtained by the

SSR and RSAP marker systems between
GL-F3 and GL-M8

B
S &
CIE/E T R0 T
FRic T 248 o ﬂﬁgk‘ﬁ: puigia
27 number [SEDAEE Y o =
number of
marker of number of . genetic
. . polymorphic .
types primer loci per . distance
. loci per
sets primer set R
primer set
SSR 400 1.04 0.08 0.071 2
RSAP 91 4.66 0.97 0.228 4

*&7 GL-F6 5 GL-M9 & SSR 5 RSAP #xig

AETFEREBRBELER

Tab.7 Comparison of information obtained by the

SSR and RSAP marker systems between
GL-F6 and GL-M9

GIE iRy
SE/E R E B T
RIS SR SO F S st
KA number I A o B B
number of R
marker of number of . genetic
. . polymorphic .
types primer loci per . distance
. loci per
sets primer set .
primer set
SSR 400 1.02 0.04 0.043 6
RSAP 91 5.93 1.02 0.253 7
3 e

Y o NS S o A S G
25 AT b e G 4 A SEARRE R B
R DU 348 M ORI, 38t % 5 S5 A 6 A R A L
I, ¥E A 38 B9 5 F AR e ) H G DR 4 22 S5 T R 0T
FAEE . NS FARIC AT B9 R R 1 R
M2 & AR T SSR il RSAP 3 # Fft 43
FIRiLRGE . AR IEFE A survey Wl 7 AY 58 AL,
AL TR ELRY SSR A g f5 B 5 T RSAP ARiE fif
DT AT ARG o 72X A S B AL G
RSAP - B 5 AT (A5 4L 45 3 93 ) 16 %
a7 ORI 22 25 M B T SSR AR D, R TR
BT JT . RSAP SN REHLG ¥, HRE ALK A
H BT X A A R S 2 EAG AR 1Y
25T 3k P 4L b R A A AR P
SSR T R I R 5 52 51, 5 0k ARG I — A 7 25
Eg5 A, AR I K i S 3L R, AR S 56
S50 ) RSAP fric 5758 I F o 200 5% 1) 38t 1% B B

Al B R IR 5 A% 2 AR SR .

SSR 3L I P AR IE , A% SC A IF 58 X4 ok A
FOTC T, BIE B AHFFY SSR FRiCH 44 i 4
o ¥ R B — A5 (25 S R 43 51 W
T 24447, 40 H81 H94 % S5 %, al fE N
e S Y R ARl Survey 25 R, AT LLET A
PHTE B R BN, N2 H 09 B, AR5 = 1
P38 I AR 25 S 5 B o

AT IRTG 1 L A5 SSR g1k /b, 5B 3=
B VAR WA — TS 5 M REAS B 35t 4% A AL B2
f L, HAMARES D A BT 2R AR 53X T RE 2 R ) 2
LSRR il T B SR 5 55— T T R A
SSR i i B S AHXT AR ST M2 K A AR S i DL 2
PEo ASEEAE G B SSR 5B, X4 SSR KL 2k
T )% BB OB o e R AT TR R, SRR Y E
BB FEEDTT4~-8 R, ZEL 12K, A
BT L W], NKIE 4L SSR Z 51 5 H K
BEAEAEIE FL G R, 5 2 IR B3 /0 1T g 2 3 26 57 a5
REIE 2 B RS — DT, SSR £ 254
i e 25 R, SR B BRI R A Z i 2 A T
Yrrb 3 Bl P2 R A SSR I o He il £, 9F H
FCH B A R R e TR R T SSR X
T = A B A BEAR AT Z 2k b, 45 SR R W
4 BEEFE PRI SSR AR Z AR MM R K
H I AT LB 3 SSR 22 25 4k HL AT L 5 5 11,
IR IO 2 AR

A S5 38 3k 7 AN AS [R] B AR A2 4 B R SR
7 W) 1 38 £ B, A5 F A 45 S E0 R R ] . SSR
T4 R ,GL-F3 5 GL-M8 2 [a] fiy it {4 2 &+
K F GL-F6 5 GL-M9, ifif RSAP 43 #7 45 S H115 15
FHIZ , 3% AT RE 5 36 5 P A A 00 22 8] A9 25 L i A
o ARIC R 22 FIBH R B B s iR 22 1 &
BRI R Bk O A ek b B 5 A
{16 5 PRI T AU D BORE 5 22 |, 31 5 0 A 11 o
wbE . ARSI R A 400 XF SSR ARic Al 91 Xt
RSAP 5|41 & A7 1% 0 4, or Fhric 48 B &
Z Mot EREERE T e RENESE. A
6] 53 F hRic B AR 7 AL A% Z R B AR — Bk, H
Ji R A T — 25 e B

A S5 [] — DU 43 4 AR BT RCER Y B A
RSAP J3Hr T 5 5 £ 1 8 v F £ R %5 R
RSAP Xyt 11 BF 4= (981 H1 07 -2 = Fft Jp 2 S HE A
HEAT ZAEPE S BT T A st A PR B, R R - AR
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13 AR, % BT SSR Al RSAP [ Jp A SR [ B R 22 35 AT IC TF A 55 0 AR 18] 38 A% B B A9 A 1T 45 e 29

SEE R A A8 R 91 X Ik s T He R A
115 X G A R 2, Z TR 25
FAW 3R T e 2 R o & GL, H S HA
VFZ A RMER, B B 4G BB, B AL i e+
%Z@%Eﬁhiﬁ%%[”mM%Wﬁﬂﬁ
By 7 T N P U Bl R N BTN
K JH AFLP £ AR 19058 38 W] A5 (RBP4 17 e
R ZFEVE HE(0.179 9) 220 1 T SRS IR e 1A Y
[ SV HE R 2 A 1 HE(0. 058 1), A% (A B M4 1] 119
ﬁ%ﬁa%m?ﬁﬁwﬁw

T 70 2 F ) K 4% ik b H
AL R AR BT AR ﬁIW%%IEE%
W T e A £ st %zﬁ@%ﬁmu%ﬁﬂw
YRR AE A o 2% 58, WO MR, S50 5 P 2% 58 BT 7
WK IER T AR L . G AE R 203K B R A AT
% 1835 F W s Ak 2 T B A L T R AR R
AR R FH A TR T B 0 2k b S B A4 i

oIz AL TR T B AL AR A
3N e 5 SR  ag AR 2 25 A B T R OE O
K
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Development of polymorphic markers and estimation and comparison of
genetic distances among parents of mapping population of
Gracilariopsis lemaneiformis ( Rhodophyta)
based on SSR and RSAP analysis

GUO Weihua, SUI Zhenghong® , HU Yiyi, LI Binbin
(The Key Laboratory of Marine Genetics and Breeding ,Ministry of Education ,
Ocean University of China,Qingdao 266003, China)

Abstract: Gracilariopsis lemaneiformis is an important agarophyte, which is economically important. The
industrialization of Gracilariopsis lemaneiformis started 20 years ago and has become one of the most
important aquaculture in China. At present, the breeding of this species depends heavily on selective and
other traditional breeding approaches. The molecular breeding system which is more efficient has not yet
been established. The construction of genetic linkage map is urgent for the molecular marker assistant
breeding and mapping of quantitative traits. Totally 400 pairs of SSR primers and 91 pairs of RSAP primer
combinations were screened for parents of two mapping populations to provide polymorphic molecular
markers for the construction of genetic linkage map. The genetic distances among four parents were
evaluated. 15 polymorphic markers between GL-F3 and GL-MS8 and 8 polymorphic markers between GL-F6
and GL-M9 were obtained by SSR screening. 88 polymorphic markers between GL-F3 and GL-M8 and 93
polymorphic markers between GL-F6 and GL-M9 were obtained by RSAP screening. The development of
these markers set the basis for construction of genetic linkage map. The genetic distance revealed by SSR
between GL-F3 and GL-M8 was 0. 071 2, while that between GL-F6 and GL-M9 was 0. 043 6 and the
genetic distance revealed by RSAP between GL-F3 and GL-MS8 was 0.228 4, while that between GL-F6 and
GL-M9 was 0.253 7. The average covering loci and producing polymorphic of per primer combinations were
much higher from RSAP than from SSR analysis,the RSAP is 4. 48 times and 12. 13 times of SSR between
GL-F3 and GL-MS8,respectively while it showed 5. 81 times and 25. 5 times between GL-F6 and GL-M9,
respectively. RSAP markers were better than SSR in evaluating the genetic distance and genetic diversity of
resources of G. lemaneiformis. The genetic difference among parents of mapping population of G.
lemaneiformis was proved. The development of SSR and RSAP markers set a foundation for the construction
of genetic linkage map. The study revealed low genetic diversity in this species and other approaches,such as
mutagenesis, cell engineering and transgenic were suggested to be exploited in further breeding attempts.
Key words: Gracilariopsis lemaneiformis; SSR; RSAP; parents; polymorphism
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