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Hp ] X R i 17 i S B S R i 2

F &, 2 ¥,

ITHH, ZHE,

hET, MEX

(PEAFMER AR AR KR, LR B8 266071)

% : Al /i RAPD.SSR ## AFLP Z # AR B R4 & “W M 7K ek, U F B IF “F 1 58I
EHRABRNENERABTENLXIFENF ZRANFEFER, WS WRET FE B EMER
&% 44 Wi, xt 460 I RAPD 7| 4 44 3¢ SSR 5| #y 347 fff %6, & &t 61 4~ RAPD # 20 %t SSR
Bl 4,54 88 X AFLP 5| 1 L & M X F AR 82 NF ME#AT TRt 4. £BH 8B AN2H
#% 38 (RAPD #7138 237 /AN, % T B ## 12 45 A, AFLP 4/ 12 501 /) ,761 MR8 A FH M o047, B
B $E 40 MEYHN 15 M ZBEK,20 N EH N, RIEE-FHERY 12.5 M, BELE S
2835.5 M, B HEE N T3.5% ;M H a4 MNEY A 6 M B4k, 12 NEH X, AR H-F
HEFH11.9M, HEAEZ2776.7 M, BEE K 73.3%, ¥ ENIFRMLEEHHERLLL
FREMGEA LEEXEFAFHRABESRER(QIL)H B REXEET X4,
KR B X IF ;3% % 3% 4 3 ;RAPD; SSR; AFLP

HESES:QT75;S 917

[ X HF ( F enneropenaeus chinensis ) EREE
BERAK-FRESM, EESHTHE BB KE
EEARH RS, RAEZTHE S0 £/, mE
FF I b B X IR i % B R TAE , 7E 1986 - 1992 4F
HE, T TEX PN M E T X RE T, T E—
BT R, 58 M 1993 4531 iR % F
WiIR AR LR, o E X AR SR = & SR T B, S5
ZINER,FHRBEAKRES., HFEEFREEFEHA
HAMEREBRAESIRENMATENET , H
BAEERMERET AR, &0 RAFM, BT
TS iz, ERBAES A, E R
HFEE T RS R BRI, o E KRR B
EW KB BT B 1997 48 3 S8 30 = XHIF A
THEF IR, #4577 HEIFE R R T %
BHFE . 2003 47,3 7 J5 B9 P B 0 AR BRE A KT
mAMEE 1 S EES2EKTRERMEEZR
SHHE, A REE N AL EE MK %EK
S E AR, = 2004 48, P A4 K R E Xt
FHAEHEST T SRAISEE  HEKEEHE

5 H #8 :2007-01-02

NERARIRED A

IR, XA T RFp AL &R, B —
BRIBESE TAER A T 408
BEESEENHERERAMATNER
B REREMN S RETIZERASH 56
MROEM, HBEFENVARREHRALR
(QTL) By & A F14r T 47 L 55 B & 8 (MAS) , iE4F
3k, 15 £ 8 B K 57 5H 3 M 1 18 A% i B I T A 4k
WE, B KD A (Danio rerio )77, 41 8§
( Onchorhynchus mykiss )[6:| , K VA ¥E #E ( Salmo
salar)[7_9] , B e £ ( Oreochromis niloticus)[lo_ 1] , H
K FH # ( Oryzias latipes )[12] , B ( Clarias
macrocephalus )[13_15] , F #F ( Paralichthys
oli'z)aceus)[16] , ot W5 ( Crassotrea virginica ) (17 -18] , M
L BE n ( Chlamys farrere )[19] , BF ( Seriola
quinqueradiata and Seriola lalandi)[zo]%o Z N
B, mA R ESEIEE SWE, I B Axt
¥R ( Marsupenaeus japonicus yPR-21 g 3 3 aF
( Penaeus monodon )[23:| ,» JL 94 & X} 8F ( Litopenaeus
vanname; ) 41 %5 | v Wit A 3845 9 L 9% B B 9T 2

BHWE :BFRNAANZ"REARHIT ZRI R (2006AA10A406) ; B KR 7 X #3121 (2006BADO1A13)
fEEE M= RBO961-),. B, WRBEA HAR , NFPEXIFRRFAELS BEFT Mo Tel: 0532 - 85830183, E-mail: lijian @ ysfri.

ac.cn
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162 K= % R 2%

R, HEERGIE R T ExX IR DL
A 3CF) i RAPD.SSR #1 AFLP =F 4> F#ric
s I WE T o B X R E RS R,
BEETEXMIFREESEE, EMNERETTH
RERMBITIRICHBIE T B E T 201,

1 MR5Tk

1.1 EEH#E

SE56 B A Y o B AR R 2004 4F S A\ TR
EBHEBEARELNF XR, AP EARRETHRE
AREEHAHEB LS XA NHEE RET
HIBEW ., REAMBFEETE LB REE8K=F
FEELH 5 et BEAL R 82 BFRAMEIE N A
P E KA (8.137 £0.746) cm, Pk E K
(5.872+1.885) g, ¥R EE,BHEELRE
J& -70 CHRHE,

1.2 EFEZ DNA IR

#[F 4 DNA B3 B2 B SCHR Strauss!™ i 77
BEAEB M. RAFANELDRE KHML, X,
/R R, K LTI 5, 38 BT
WP A EEE DNA, F TEEHBEHRER
KWPEE 200 ng-p L™ AT U T 87,

1.3 RAPD $#7

RAPD & B4k & DNA " #7E Gene PCR
system 9600 L #47, PCR KA IB & H & 10 x
PCR R Z Wik 2.5 pL (B4 :100 mmol - L}
TrissHCl, 500 mmol - L-! KCl, 2.0 mmol - L™}
Mg?*, 1.3 mg-mL~! BSA, 0.01% Gelatin, pH 8.
4), 0.2 mmol- L™ '{) & F dNTP,0.25 pmol-L™ 1§
514, 4% 20 ng K4 DNA,1 U Tag B (5 U-
pL™Y) R BAR R 25 pL, 460 1~ RAPD 3|4
hEWA T AN F A BRK S161-S500, S1001-
$1100,S1161-1180 &%,

WEAZS 94 C,5 min FAH,45 D3 &
B £ 94 T, 1 min, 92 C, 30 5,37C, 1 min,72
T, 2 min, &5 72 T 10 min, PCR =¥ H
1.5% MBI MERE R T 120 V B K T Hi 3k ,EB 4
&, 8T TR,

3| o9 55 ik (HEEA—-ERY 8 —
519 (20 1) (2) % FH WAL EBMW &K
S HGTEE, ERTH 2 MEAMS AT
RAMER LGRS EX R R 28H, M

FRP 2B K519; (3) M (2) kK
Sy N EM s ANTFR, EFEENT.ES
B,EVE—ZABEEINATRIPFS 110
MENS Y., 23 =FMHikE, TRHK TR
ENiER

1.4 SSR o #F

FHME T B PCR N BN 25 oL, B
100 ng B X3 4F 2 H 46 DNA.10 x PCR 2 2.5
pL Mg?* (2.0 mmol-L"!).1 U Taq B .dNTP %%
0.1 mmol-L~*,5|# 4% 0.2 pmol-L~', PCR &1
A :94 T 2 min;94 T 40 s,iB X 1 min, 72 C
1 min,25 MEIH ;72 CHEH 5 min, PCR F=H 7
8B RN BB B P 25, MR E, 4
%o i T 5| 4 2 DA A S 3 g R F) v [ R MR S
HEEHXEFFF,

e feie EBYHTEWEREEW, &
WOHE—NU EEARPAHERGERENG Y,
5 e a7 N U
1.5 AFLP $#7F

AFLP i TS B C# (26 11 5 . W
200 ng HHF 4 DNA, F EcoRI #1 Mse I 347 W B
1,88V Bt S EcoRI 1 Mse 1823K#E

EcoRI $#3k :5' — CTCGTAGACTGCGTACC -3’

3’ — CATCTGACGCATGGTTAA -5’

Mse 133k :5' - GACGATGAGTCCTGAG - 3’

3’ - TACTCAGGACTCAT -5’

MY - YR 1:10 AR RE, B 5
L FITFY 38, R 3 K 1 MkBE%mEN
By PR E M B, PCR R EFH:94 T 30
5,56 € 605,72 T 60 s,k 24 MEH ;72 THEf 5
min,

Wy Y 120 MBERE, T EEEY HE,
WY B Y 5 3R HA 3 MM,
PR 12 ME| YA & HATEFEED ¥, PCR BT
4 :94 T 30 5,65 €T 305,72 C 60 s, RI5EHMEHF
EMEEREK0.7 T,2 13 MEHE, BXRER
F 56 C,H #1730 MEF WY, K444 :94 T 30
5,56 C 60 5,72 C 60 s, Wiy 8=H834.5%
IR PRI B A A8 M X #E 1 x TBE 2% v ¥ L 1k 4
2,75 W, sk 0.5 h, FREEEIK 2 h,

HIK G5 TRE S B Merril 251770 iy 7 vk R 47 45 e
Rl ,
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1.6 BES

RAPD #1 AFLP 2 B #4710, R A 4 R b 1
FEBRAGER 1) MIEGEA 0), 1857 1) 3 H B Y
AA Aa(BE Y3 BE) M aa(RA Y 88 B) 483 R
E—NEAFHE, MES - EEPREN A
B, SSR it EHARID, M H — S R —4 2
PR o7, B T B A i B i , R 7E TR — B i X AL B
KNG AR A — LR R ST
TR . MAFRF(P<0.05)KR5%E , XELHHIC
EFRSBLWESRE 11 RfERSEHE,FF
BRERN DB IE RIS WA BEARIL (0.06< P <
0.01) i SFe Ak 32 v [ %o 10 38845 2 BB L 3

SRR IL R AT T &R R AW
B4 F B RK/NK A4 K, Gel-pro Analyzer 4.5 3K
HHE i Bei 4 F B K/, AFLP #3712 B9 EcoRI #1
Mse 145 3451 9 40 5 A F BB FERE SR
(£1),H5F {2 fragment N EF& , BERIL
B FRA BT TFRRD. N, f R D460
18t B EcoRI 514 D (ACA)FI Mse 15149
(CGA)Y /B F B, 40T &4 460 bpo
1.7 E#IH

A B A A B B2 B B MAPMAKER/
EXP 3.0(Whitehead Institute, ftp://ftp-genome. wi.
mit . edu/ distribution,/ software/ mapmaker3/ , F, [£] 32 #&
), SR A U 32 5 e PV 43 B B AL R AR KB A
BEYEIE,

RH(P<0.05)K % UEEZSRIDEFR
MABEHERFE Il AEROERE, BRE—
NEAPHIR, BEFRIPE 11 RERSERE
(Aax aa B, aa x Aa) ARIC, 73 A FR4 R B AL S
(0.01< P<0.05) A TE . WaBEwicE
BN -"RAHEE TR, + RS TR,

A ARE O HAE 1,BEAMLA 1:1 45
FRig 43 3 5% 4k . MAPMAKER/EXE 3.0 I 545 1§
K (% 2), ®ELOD=3.0,fRiCH & KEEER N
45 cM(Haldane) , F) FI P 4307, B BT A B0 4 B 3t A%
Wit A TH. MFERET 8 MriciESH,
>k Fi COMPARE iy 4 #4785 , KT 8 Mrit b &
Hi#% , /i THREE POINT fir 4 ¥4 3% 818 20 LA T
B NSNS ESTHFE, B ELRZE
BT . HESHEFmILFIFrZE, FIA
MAP &+ EAR LRI, X TR U Efré ik
KEEE LW AR, R B TRY v 4 #17 & b1, A

RIPPLE fir 4 K # 56 #F ¥ 9 7] £ ., 3@ 3d CENT
FUNC 4% Haldane %% 1L 2% Kosambi, & J5 F
Mapchart 2.0 i 24 224 3% BB .

1.8 FEEEEFAKEMEESENITH

BRI ERIE R (s) , HE N EE R K
EBRUR RSB RE BB EE MR, RHA
BRI BRI R EEATIKE:

(1) 6. :ZHXHR[30] . BNEPBEMN
K BN EAR IR T RIFR R A, SR AMEE SR ok
Vi AR DA SRR B

(2) Go: Z2E MR [BLIN T . BMEMHFM
KERURE(m+1)/(m-1), m AENEHH
FraESRIE e,

H P 7 ik 1 S (81 A v I o MR R 4 T
BKE G..

BEERE R R EASFEAN T E, — A ERE
WHRKE G, AR EYMBNEKE, PaREE
BTEN R T A BRI ERE 6,1, MK
EREBERN Ch= G/ G, BRI EFEE S R
Coa= Goo/ Geo

2 R

2.1 RAPD 71 SSR 441

i T 460 1~ RAPD 5147, H A 100 M T4
BrEAM s MFR, MRLBTIHA FRMENE
62 NE1 9, &5 W 13.48% . T =4 376
KRB, A 250 %4(66.48% ) i BXHE W B AR (] 2 B
&, FHEN WY L 6.06 M B, KA
4.3 BRI, EFRIPF=ETHE, 4%
BARiLA 128 4, HAF 10 MRAE (P <0.05), 15
EIRIEN 7.81% ., X ARG EIRIDE 109,58 5
MBATE , 5 XARSFBIRIEH 4.59% . HAFI Y-
Y AN, RETANSA R BNEIHME
Wi BE B 2= RSt i -

T 44 X PRSI Y, K 20 Xk £355)
W, AT &FAME ST PCR ¥ ¥ FEURE 40, &
THRE,20 5N FEREREEARE
(P>0.05), 7] 4 A T X AL REER, HFH 5
5147 [F) B A A F R AR
2.2 AFLP #5id

SR 88 R gl M 4 & e M ) 5128 4R i 1Y
P, B 64l REREEH, BN E
B 4 B #E 30 ~ 105 4%, = ¥4 F & ¥E 50 ~ 1300
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F1 REWTIESINESHEFEEEFT;
SBISIYWHASTFENF BV BUIR STHURHBRES A RILH
Tab.1 The polymorphoic (before slashes), the total (after slashes) number of bands and percentage of
polymorphic bands produced by 88 AFLP primer combinations in the mapping family of F. chinensis
FIYIX primer set PEERE smmmumen R mmes FEREV i
po!ymorphic percentage of ) po!ymorphic percentage of )
FeoRT Mse 1 to:,:lml onclim;buer:;ger polymorphic loci EeoRI Mse I to::fll (:1clilnl11]l)nern]/) . polymorphic loci
AAC(A) CAC(2) 9/39 23.1 AGA(H) cTC(12) 4/59 6.8
AAG(B) CCT(8) 8/58 13.8 AGC(I) CAAQ1) 4/68 5.9
AAG(B) CGA(9) 9/72 12.5 AGC(I) CAC(2) 10/68 14.7
AAG(B) CGT(10) 6/52 11.5 AGC(I) CAG(3) 3/42 7.1
AAG(B) CTA(11) 4/48 8.3 AGC(I) CAT (4) 7/48 14.6
AAG(B) CTC(12) 15/56 26.8 AGC(I) CCA(5) 3/37 8.1
AAG(B) CTG(14) 7/52 13.5 AGC(I) cce(e) 8/45 17.8
AAT (C) CAAQ1) 11/79 13.9 AGC(I) CCG(7) 1730 3.3
AAT (C) CAC(2) 10/74 13.5 AGC(I) CTT(14) 8/51 15.7
AAT (C) CAG(3) 11/89 12.4 AGG(J) CAAQ1) 11/77 14.3
AAT(C) CAT (4) 2/65 3.1 AGG(I)  CAC(2) 4/52 7.7
AAT (C) CCA(5) 10762 16.1 AGG(J) CAG(3) 5/49 10.2
AAT (C) cces) 7/50 14.0 AGG(J) CAT (4) 12/72 16.7
AAT (C) CCG(7) 4/54 7.4 AGG(J) CCA(5) 7/55 12.7
AAT (C) CTT(14) 8/51 15.7 AGG(J) cce(e) 10/66 15.1
ACA(D) CCT(8) 12/67 17.9 AGG(J) CCG(7) 5/34 14.7
ACA(D) CGA(9) 17/61 27.9 AGT(K) CCT(8) 12/57 21.1
ACA(D) CGT(10) 4/49 8.2 AGT(K) CGA(9) 3/72 4.2
ACA(D) CTA(11) 5/45 11.1 AGT(K) CTA(11) 8/61 13.1
ACA(D) CTC(12) 5/47 10.6 ATA (L) CAAQ1) 6/91 6.6
ACA(D) CTG(13) 3/43 7.0 ATA (L) CAC(2) 8/86 9.3
ACC(E) CAC(2) 7/49 14.3 ATA (L)  CAG(3) 3/58 5.2
ACC(E) CAG(3) 7/48 14.6 ATA (L) CAT (4) 4/74 5.4
ACC(E) CAT (4) 13/55 23.6 ATA (L) CCA(5) 5/53 9.4
ACC(E) CCA(5) 8/52 15.4 ATA (L) cce(e) 5/58 8.6
ACC(E) cces) 6/38 15.8 ATA (L) CCG(7) 3/39 7.7
ACC(E) CCG(7) 3/43 7.0 ATA (L) CTT(14) 7/84 8.3
ACC(E) CTT(14) 10/55 18.2 ATC (M) CCT(8) 7/53 13.2
ACG(F) CAAQ1) 9/66 13.6 ATC (M) CGA(9) 9/59 15.2
ACG(F) CAC(2) 7/59 11.9 ATC(M) CTA(11) 10/46 21.7
ACG(F) CAG(3) 7/54 13.0 ATC(M) CTC(12) 11/52 21.2
ACG(F) CAT (4) 13/59 22.0 ATC(M) CTG(13) 7/63 11.1
ACG(F) CCA(5) 8/48 16.7 ATG(N) CCT(8) 9/54 16.7
ACG(F) cces) 4/45 8.9 ATG(N) CGA(9) 6/68 8.8
ACG(F) CCG(7) 4/38 10.5 ATG(N) CTA(11) 8/66 12.1
ACG(F) CTT(14) 5/48 10.4 ATG(N) cTc(12) 6/50 12.0
ACT(G) CCT(8) 4/46 8.7 ATG(N) CTG(13) 8/66 12.1
ACT(G) CGA(9) 14/54 25.9 ATT(0O) CAAQ1) 9/10 58.6
ACT(G) CGT(10) 3/44 6.8 ATT(0O) CAG(3) 4/69 5.8
ACT(G) CTA(11) 12/67 17.9 ATT(0O) CAT (4) 6/86 7.0
ACT(G) CTC(12) 9/51 17.6 ATT(0O) CCA(5) 7/71 9.9
ACT(G) CTG(13) 6/54 11.1 ATT(0O) cce(e) 7/56 12.5
AGA(H) CCT(8) 5/72 6.9 ATT(0O) CCG(7) 8/53 15.1
AGA(H) CGA(9) 8/70 11.4 ATT(0O) CTT(14) 14/97 14.4
BRCFHE) 641/5128 (12.5) _ _ _ _
summation( mean (7/58)
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F2 RATHgPE RS NEEESERZHREIBERIE,

ERE ENFERHE, U ERSEEMNREHNFIEHB(ESPARIBRIZEE)
Tab.2 Summary of the female and male segregating markers in F. chinensis with
the distorted markers in parenthesis; the significantly distorted markers ( P <0.01)

were excluded from the linkage analysis

M EBIE (o BEiRid)
female (distorted markers)

HEEEME (RaEmRiL)
male (distorted markers)

A B HRIT segregating markers

S 55 HTHIARIE no. of markers in linkage analysis
HEZE A A9 4712 mapped AFLP markers

A ¥ E A HARIC unplaced markers

=R triplets

RS B3 unlinked doublets

R PR B MRI0 unlinked singles

404(38) 379(39)
393(24) 368(23)
266(13) 275(11)
2(0) 10(2)
45(3) 18(3)
40(3) 24(0)
40(5) 41(7)

bpo AFFI X AR REABE KR, C4 5]
ST LA RN 3.1%, T DI 3l ¥t i £74&
Kt 2K 27.9% . 2AHMR BT ,254 MERSG
B, 247 MA S EARIL. HH 61 MRES 1:1
TERATBEME(P <0.05),27 ME TR, 34 4
B TR AR E AN 12.2%
2.3 EfRESEE

43It 393 A B A3 B AR IC #1368 LA 43
BARICHEAT & B A, MR T H B %o M e A T

EHE ., BYHERER EF 200 MRt , R T
40 A~ EE 91 B¥ (linkage group) , % ¥ B A AR L KU 4
15 MR E 1A, EHBRKETLEEAE
15.5 ~161.8 cM, HH4BHRIC R B K RIFE 4 41.8 oM,
FHERAN 12.5 M, B E R 2835.5 M, BH
15 > =B AR (triplet) F1 20 > 1 81 Xt (doublet ) , %
B S K BEHE 2 3606.0 cM., 4B A TR K B
7 3858.8 cM, HAEREEE = 3N 73.5% , Eig &
KEBZERRN3.4%(FK3),

R3 B AR R A B
Tab .3 The female and male linkage map for F. chinensis

W E A R BIE
female male

EYBIE linkage groups 40 4l
A EYBERKARICEC B average no. of markers per group 6.7 6.7
BN EHHBOIICHE minimum marker no. per group 4 4
4B FRICIR] F 1R BR (cM) average marker spacing 12.5 11.9
AHSR AR E 8] B K (8] B (cM) maximum marker spacing 41.8 4.3
B E B K E (cM) minimum length of linkage group 15.5 4.9
BKZEYB K E (cM) maximum length of linkage group 161.8 127.7
3% MER B (cM) observerd genome length

Got 2835.5 2776.7

6o 3606.0 3077.6
P 3% W K B (cM) estimated genome length

Ga 3835.5 3752.5

G, 23882.0 3820.5

G, 3858.8 3786.5
BB 2 (%) genome coverage

Cot 73.5 73.3

Co 93.4 81.3
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HEVERE 2R B I &R 275 MRiR, A T 41
MEYFET P BN EYHT 4~ 16 (B 1-B),
BHBKET 4.9~127.7 M, HAFRIC E & K F
ok 44.3 M, VP EREN 11.9 M, ERE R KE
H 2776.7 M. F5ME 6 S ZERARFN 12 M EGIRT,
B MK B 3077.6 oM, HEMEENE TS K
R 3786.5 cM,IERE BB = RN 73.3% ,EiE &
KEB®ERN81.3%(F3),

3 itie

3.1 {EESFHRiE
RAPD 7E# 17 & 8143 8 i 2 14 2 05 T 3048 T
HEWFE, RFESEN DNA, R E RN
B MARRE RN SR, ST DR A 3
TR E B4, RAPD ARiCHI X BB T 2
R B BUR, IR e R E ., EAZKEY,E
PR B B DL AR, B IR R A
B EBREFRERN G BHHETRITRRIEHER
o ZREXH,TLLESSREN T WRERTH
HEW,RAPD HHMRE, 5 &E, &5, A RHE
b Qe b O NI 7 A B G A A
AL R, /D8 RAPD 5|99 1 25
A 30 B P Y s10431000 AT s1043£1735 ff
RORB RN 5185 58 7= A4 7 A 4R DL,
EATEEZEY R — ST, X 75 A B AL
HE ERBR R PR SRR HERA XX
i S HETFRFE, BB RS H XHERNGS L,
Agresti 211 Roupe 418178 AFLP #Ri2H R B3
RLEBL
SSRiTICEHILEH LB BEFEEEE
K,ATUHTARRREE G LS, HANREY
ARG RIS, BERERRE BB HE D EX IR
BAFEREFY SSR ARi, 77 BB S AH BB SO, AT
RERRTF , B 23] TRKMRE
P B K ELSS % (AFLP) 2 —ME F PCR
ik B, A RIESURA AR, B A RELP #
AREFTEMEF PCR HOR W, BRAR#E R
W TR DNA B SEMBRERE EEN
37 V] DAFEARS 0 T8 BL PR 4 B0 R R 1 L T R R
TR R BT AR —F T2 B W U
S e, B E AT WEREEE. f
T AFLP RF AT FEMEEE 4 DNA B, Bp
AR KRB SSHMR, X T AFLP &K

#EF R BRI EPRAZENMNAE, &
IR 88 X AFLP 514 A= £ N E /AR K
WK 12.5% , W5 /> T Moore ZE121 %t H 2 % #F
RIS R, e Li S 2 E % B AR 258
HRER, ERZRNFEREERE D, /EE R
WEAREFALEBEREARKBRERELS;
RARME B AR W BRI, XM ELLAS,
AR TR GRG0 B B Z FR A2 7RG
FENERR, WARMFTERMERNEEER
PR EALVE T
3.2 #liNEER

ARSLH A B3] B Grattapaglia 2528135 18 19 41
W22 36 3% ¥4 2 o [ 0 AR B9 3 A5 i B . AT
RIS S & RAPD FRiga T , BT 8 —3K
MR R RS R, XM TERAAEERS
WA ST KRB RLIM M2 B irid, B
RUFRIDE N ERPRINE S, EFH —FEE
RRIANGE , HERZ4E 1WAk, 503
FRME. XM T BBV EERATHRARESEE
FREY S TR e K, TR
BB ERE, HRAA AXAEMMIERZRA
2 W EVES IR . SHEYESHE MR E SMH
B REYRBRERTM ITAENEBELERE,. B
SMERREEHHABERNEEREN TE, £ TR
Fp BB , 1000 32 390 A X 2K AR A W I i AR 7
PG RAE T K RBEMA RN ER, EFEE, R
R R 7 B BB IR % E BB R BT IR
g he-18.20.2-24] - AR50 R FH ISR W BUAS T AR
RIZER
3.3 BEiGRyIEM

EBASPUUR 28 P EXIF B, AR 2
T H AFLP B3 , M it B 3% 4 7 4E 66 F1 74 5
i, T 22 A MM I B (fO 9 = BR A R 41
)R 25 AN HEVEE SRR R E R AR SR
439K 85.6% 1 47.5% , SZH I, AHRFHT
FEZWMF FRBETHTHEEABERDERN
B ERTENEINASE BRI T 31 MEHE
SRR (RS SRR EE BT ) A 20 Nk B1RE

i b —A S5 i 45 9 T O B R
H RLZ 5 H AR e R 50 B AE S, AR S2 30 M M AE
IEPEME R T 40 N EYEE, I ERE SR
BT 41 M ESRE, YO T hEXEFRAFEEE
B E AR EEERERES N =
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The construction of a genetic linkage map of
marine shrimp Fenneropenaeus chinensis

LI Jian, LIU Ping, WANG Qing-yin, LI Zhao-xia, SUN Zhao-ning, HE Yu-ying
( Yellow Sea Fisheries Research Institute, Chinese Academy of Fishery Sciences, Qingdao 266071, China)

Abstract: Chinese shrimp ( Fenneropenaeus chinensis) is one of the most important farmed species in China. During
1986 — 1992, China was a world leader in both the artificial propagation of shrimp larvae and harvest of cultured
shrimp. However, the epizootic breakout in 1993 caused a serious decrease in the total harvest of cultured shrimp.
One of the measures was to genetically improve the farming species. Many molecular genetics of F. chinensis were
carried out to accelerate the breeding programs such as the analysis of mitochondrial genome and population genetic
structures, screening of genetic markers linked to growth traits, etc. While the construction of the linkage map has
been relatively slow. In the study, the primary genetic linkage maps of F. chinensis were constructed using “two
way pseudo testcross” strategy with RAPD, SSR and AFLP markers. Parents and F, progeny were used as
segregating population. 61 RAPD primers, 20 pairs of microsatellite primers screened from 460 RAPD primers and
44 pairs of SSR primers combined 83 pairs AFLP primers were used to analyze the parents and 82 progeny of the
mapping family. 783(237 RAPD, 45 microsatellites and 501 AFLPs)were segregating markers in which 761 markers
were used to analysis. The female linkage map included 40 linkage groups, 15 triplets and 20 doublets, spanning
2835.5 cM with the average marker density of 12.5 cM, and the observed coverage was 73.5% . The male linkage
map included 41 linkage groups, 6 triplets and 12 doublets, spanning 2776.7 cM, and the observed coverage was
73.3% . In addition, 5 microsatellite markers were mapped in both female and male linkage map that can be used
for the construction of sexual linkage map of F. chinensis. Genetic linkage maps play a prominent role in many
areas of genetics, including QTL analysis, map-based cloning of genes, marker-assisted selection (MAS) and
comparative genomics. The main purpose of the study was to provide a theory basis for the construction of high
consistency linkage map and promote the progress of genetic breeding programs of F. chinensis.

Key words: Fenneropenaeus chinensis ; genetic linkage map; RAPD; SSR; AFLP
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Fig.1 Female (A) and male (B) linkage maps in F. chinensis
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