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The segregation patterns of RAPD profiles in the F, progenies
from the crossbreeding of two different geographic
populations of Macrobrachium rosenbergii

ZHANG Lei
( Nature Science Department of Lianyungang Teacher’s College ,Lianyungang 222006, China)

Abstract : The segregation pattern of RAPD markers in 21 intraspecific F, progenies of giant freshwater prawn
( Macrobrachium rosenbergii) ,that came from crossbreeding between Burma introduced population (BP) ( @)
and Zhejiang cultured population (ZP) ( & ) was studied. The genetic structure of the offspring and
application of RAPD markers in consiruction of linkage map were also assessed. Nine of 50 primers can
produce polymorphic result. 47 loci were obtained from the nine primers and 22 loci (46. 8% ) were
polymorphic in this study. 9 loci were segregated in the expected Mendelian ratio and could be used for
construction of linkage map. Thirteen loci were segregation distortion, and one was the abnormal locus which
can only be found in some of the offspring but not in parents. After cloning and sequencing the abnormal
locus, it was found that the sequence was 707 bp long and no homogenous sequences were found in NCBI. Its
function needs more research work. The genetic distance between two parents, father and progeny, mother and
progeny are 0.185 7, 0. 185 2, 0. 107 3 respectively. The result suggestes that the F, population can be used
in construction of linkage map, but the RAPD marker can not be applied to construction of linkage map
because of relatively few polymorphic amplified loci.
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B VB HTF ( Macrobrachium rosenbergii ) 3% J& + & B ( Decapoda ) , 1< & i £} ( Palaemonidae ) , A YF/E
(Macrobrachium) , ZWR/KAFH EEFFH MM, HRTREFRMEHZT RELEF N 20 4L 70 F£4K 80 F44
ISR T 5| ER SR, b T EABABEL, MERB AL TE ', AP rEE —
MR BB AR IE B TG , TR AR RS B WA . R A mfE e &k r i, 45—
EHRFEAR, TEREARFARANFTHRASER Y, MESENT RBIFIEHERERARNE
FRHFATH, X EMARZ B REEEEREH EWERFRE D, AHRFN T RAPD fREES
RIBUFEXS AR LA R F, M4 B ALEE, LIAN B ECIR MRt 15 B IS M 22, QTL & AL A1 7 Fin it 4 Bh ik
B E MR AL I 2 S SR KA o

1 eIk

1.1 #H

AL B IR TR AT B AR R AL F, B VL Rg R KK = Flk 8 FR > w3243k, b R ok
B WITLSRE R BN OR B 40E B ARBEA, 3R 2 AT — R ER AR FE=H (R MR
16) Ja 2R 5 40 RIEAREA,
1.2 DNA MJRE

BUTHLAIZ 0.2 g, 754" 47 B4R BUE B 41 DNA,
1.3 RAPD 1

SCEFRA RAPD 51 B EIBAETAYTREAR (5IYFSHN S) M LA RAELAF R E (5]
YIFF- SR M), HARIRA W 8 e TAYTRAF . PCR IR KN 25 wL, 35 1 x PCR buffer,
10 pmol/pL 0.2 mmol/L dNTP 1U Taq -4 Hf .10 ngDNA #4}% , ¥£ Eppendof Mastercycler gradient " ##{%
E#AT. YRR A 94 CHAM 3 min, #F 35 MEFF:94 CAEH30 s, 36 TEM 455,72 C HEf
45 s, 8J5 72 CIEM 7 min, PG 1. 5% BRAERE R IKARI , FA 1R

1.4 $dEabs

RIETE IS BE L R —E BB AL & I DNA (0 H THATHRIT 07, B HIE/E 1, T RIC/E 0. 1R1E
SBA R F, 9 55 R E R C R IR R Anic MR, BB A S MO &0 AL S — 3
SMER, GRS Y HALS AR EE B LG, A4 Hr 34 SPSS11. 5 X WA 4 8 th 5] 5 5%
PR B LBl SRR BT RO R, 4 P <0.05 AERBE,

F ] PopGene32 ( Version 1.31) 15 KA S ARG R X URE,
1.5  HE B FEREFT

FIF E. Z. N. A B ESCR & A B AR w8 1 [mI i i Ak 7 A P BT FE A BR A oK Y PR A DNA 4%
#, 5 pGEM-T # {4k (TaKaRa A 8] ) HEHKE , BB X HHFE DHS o W, SRS B 58 V%, BT 8 € , &
WHEBREYHEARA R/ FWF )G , 78 NCBI ®3k (http : //www. ncbi. nlm. nih. gov) #, #41T BLAST 434,

2 HR

2.1 RAPD izt R

RIRFEAFIFAXT 50 5| YRt A7 ok, et 9 N5 AT R EE W HERCRE 2R LT
PRI . X9 AT 47 MR (R 1), A BR/NA 200 bp I 2 000 bp, 5T 94
5.2 MR, AR RXAFIEA A BB AR 3 41 AF1 3T A, F K5 YTE XA MR 7] 735
YIS 4.6 N4 1 ADMLEGAT DMLEFAR 20 MEXEAR TR HRLSEME, 5L 4.7%,
FHEETIW=A 2.3 NEEMA
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®1 SIMFFIRY LR

Tab.1 The sequence and number of polymorphic sites with different primer

. T

510 FAU(ST3T) Tk Bk R EAK
M12 HKH 6 6 7 3
S222 AGTCACTCCC 5 2 5 3
S301 CTGGGCACGA 5 5 5 2
S315 CAGACAAGCC 5 5 5 2
$326 GTGCCGTTCA 4 4 5 3
S330 CCGACAAACC 2 3 3 2
S331 CTCAGTCGCA 6 4 6 2
S333 GACTAAGCCC 5 4 6 3
S337 CCTTCCCACT 3 4 5 1
it 41 37 47 21
Iy 4.6 4.1 5.2 2.3
P% 44. 7%

2.2 RAPDFRiE#EF, YT E

WS 195 F h BRHES e X B 7 S AT 905, W 51 4 S337 § 3818 818 4 M S 43 Bldsic A
a.b.c.d, LA 1, H#HFTHIAR4Bi04E S337-a, 5337 b .8337-¢.S337-d,

ASLEG = A 47 4~ RAPD #Ricfi s, KA 22 ML EEE T o5, 5 BN S5 46. 8% , HirEs

EHLILER 2,
R2 RAPD BN AMSHREEERN
Tab.2 The distribution of segregation loci of RAPD and significance test(y”)
f i EEY . B THER
: RAPD {7 &, o a JR He B 7 S
M12-e 1 1 30: 10 3:1 1.600 1. 000
M12-f 0 1 22:18 1:1 4.900 0.527
Ml2-g 1 0 19:21 11 6.400 0.752
$222-c 1 0 24:16 1:1 19.600 0.206
S222-d 1 0 13:27 1:1 8.533 0.027*
S222-¢ 1 0 12:28 1:1 16.900 0.011*
$301-b 1 1 29:11 3:1 0.133 0.715
$301-c 1 1 36:4 3:1 2.133 0. 144
S315-a 1 1 16:24 311 4.800 0.028*
S315-¢ 1 1 38:2 3:1 8.533 0.003*
$326-a 1 1 31:9 3:1 10. 000 0.715
i $326-b 1 0 15:25 i1 16.900 0.114
! S326-¢ 0 1 31:9 1:1 25. 600 0.001°
; $330-b 1 1 38:2 3:1 0.000 0.003 *
$330-c 0 1 33:7 1:1 0.400 0.000"
1 $331-a 1 0 30: 10 1:1 0.100 0.002°
$331-b 1 0 7:33 1:1 0.133 0.000*
S331-f 1 0 36: 4 1:1 2.500 0.000*
$333-a 0 1 21:19 111 12. 100 0.752
; $333-d 1 0 11:29 1:1 0.100 0.004 *
‘ $333-e 1 0 18:22 1:1 8.100 0.527
$337-c 0 0 34:6 0:0 0.400 0.000*

I » RREREE

2.3 RAPD #RiEfiiE7E F, 4y Ba2em
9 4~ RAPD B| 43t #8147 MU, o 22 MU S REBME(FE2) . 47 MLEBEEZEE T,
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B IBUL A 400 3 Fh2eal.
2.3.1 HEDRERIEAGNE

& BRIERBEEAENALER 32 1, S0 AUESH 68% , T4 ALATF 2 #h2A): (1) RAPD 4Ri07E
F, "8, £ F, A E K RAPD FRICEBENGELEFCHEEFRIRD. F) RREDBEHAEPCELRS
BIMCALR, 40 S331-¢,S331-d,S331-e (LA 1) ,XEEMINL R ILH 23 G B4 HH 48.9% ;18 F F,
RNEHESFBRERACA M. HAAGAMEFERIN A AA x AA 3 AA x Aa, (2)RAPD fRig7E F, #%
11331 EEAE. XEALSA A, WE 2§ M12-e F1 MI2-f {7 3, 5 BN HAY 19. 1% , %K HY
HIL S P AR A B AEpR it A T (5 5 S B i & .
2.3.2 REAEREENE

R, F, MEFRES 101 F13: 1 MR ER B B 25128 8 F1 3 4, i S AL 17.0%
F16.4% ,NE 1 5 S331-a,S331-b,S331-f {3 .
233 RENEBE .

F, MEHEH 1 AR EAE, G SR 1.9%  EERIESE RAPD #7iE, BIXEN T, &
TEF, B R —MEICEHAM ALY ™Y, RLRALIR TR —FEN (GnE 3 & S337-¢
i) o

M 8§ £1 2 3 45 6 7 8 9 10 111213 1415 16 17 18 19 20 21

B 1 75|%) S331RAPD §3455R%
Fig.1 RAPD patterns of S331 primers
M:100 bp ladder marker; & , @ :40#4 RAPD §#44ER |1 ~ 21 . R[F] F; RAPD ¥ 845 R

4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21

B2 75| MI2RAPD ¥ #5452
Fig.2 RAPD patterns of M12 primers
M.100 bp ladder marker; 3 , @ : 5074 RAPD #8458 ;1 ~21 . 4[5 F, RAPD I 14 R
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4 5 6 7 8 9 10 11 12 13 14 156 16 17 18 19 20 21

M & 21 2 3

1500bp

1000bp 7 7 a
800 bp N A N R/ o0 uwy W wuw r* ¢ Ep W --H b
600 bp S ’ S

400 bp

B3 3|4 S337TRAPD 45 R
Fig. 3 RAPD patterns of S337 primers
M:100 bp ladder marker; & , @ : 304 RAPD ¥ 184558 ;1 ~21 . A[F F, RAPD 1843

2.4 F, SUCERIRIESEH

R F, RIGRHHALE ISR B E IR 3. A SEA R AL SO 0. 890 0, B 1ZHE R
H0.185 73 83X F, 5RAZ AE AR RO 0.827 5,384 BERI 5 0. 158 2, 5EA 435125 0. 912 7
F10.107 3, MNATA] LAF B4 Z (B MR (R BE B B0 , R T H 5 FUR BB (F B 2, 33 Ui B DR 7E R
B P BERBRRMESR, MUK ARZTEN F, 68T PCRNBRERFER, F, Me5EAZHE
HRE B Z /T AU X U B ENTHI A3 5 AR 1 T 8E 4, AR AR U R B AT 1R RIS U 45 2R

*3 MWERSF, AUEER(NALE) REEES(XNAET)
Tab.3 Genetic identity ( above diagonal) and genetic distance( below diagonal )
between parents and their offspring of F,

A S EEZ F
LA - 0.890 0 0.8275
A ' 0.1857 - 0.9127
Fy 0.158 2 0.107 3 -
| F F PopGene32 24| T AL ARG EAINZLF, Father
MEEAHE(E4), BA45F, HE REHS vother
AR, X ULH F, BRI, L ;

1

2.5 RESEAMRKIES ST P —
ABIILT, ST 9 SI37 4£ W Fi TRy fg. 4 Xi;r\l;:ogrlarlj]i:zﬂﬁon g(;nfic disffnce

1A — SRR AT , B S337-c (1] 3) , XA FEAL of parents and their offspring of F,

BATRUI(E 2) o BB, I BN T, '

H5R BRIEALE /NN T07bp, BREFFIILE 5, 4 BLAST LWEAMT , R R 5% P 5 BA B @ FEE

) DNA J¥%1, lLIE 6,

3 e

3.1 RAPD #Ric #5359
EERSBREARRIERLROASR, H AN BEY LI hZ—1, B L% F SRAP.SSR,
RAPD . AFLP % &7 4> FARig ", PARSBHEREER: (1) BIESE BN S AL E MW
FEM 5 (2) HRRFARAE 3, AR EI 24 R PI 2RO R AT B LR (3) B i 4 B R TR 4
RO ) (4) Rk RS R A A B HE R AR RE N R BB
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[CTTCCCACTIACACTATTTAACATTTCAGATAGCATTTAGTTCTTCATACTTGTCCTGACAGAATTCATAACCAAAAGATTTACAAGTACA
 CTTGACTAAAGACTAACCACTTGTGCAGAATATCAATCTTTCAAATTCTTCTAAAAGTCCCATACCTGACTTTCATAAAACCTATCGTTCAA
CATGGCCAATTTACAGTTAATGGAGT TAACGGGCAAACAACTTATTCCTAACTGTACCAGTTTCAATGTCATACAGATAATT TAAGGCACTA
GTCTCACATTTACAATAAAGCAGAATAATTCTAGTTTCATTTAGGCCTTACCATTAAAGGATGTGGATCCAGATGATAAACGGTTCTTCTTG
GCCACAAGTATGAAACGTACAGGGCTCCTCAGGTGTCAACCCCATCAAGTATAAAACACACAGGAATTGTAACTCTTCTTTTCCTCCAAGCG
AGTCTCATTCGCCAGGTGCTTAGCCTGAAAGAAAAACACTAAATCAGATCCTGGTTGTATAATTATTGTTTGAAACTGTTAATTACTGTTTG

GGTTTAAATGGACAGTTTGTGTATTAAGGTATTTCTGTTGTTGTGGGTTATTAAGGAAGAGGTGTAAATGACTAGTTATGACTAGTTGAGTT
TGTATATTACTTGTTGTCGATTGTCAATGATTATTTAATATGTTCTCTTGGAGAGTGGGAAG

B 5 $337-c By DNA 531
Fig.5 Nucleotide sequence of S337-c

L2

fﬁJ%ﬁ?EEF‘tﬁﬁgﬁ?ﬁﬁ ° EF%’%%[U]E%%T Color key for alignment scores

50-80 | 80-200  >=200

R E X #F ( Fenneropenaeus chinensis) F—4{H RAPD guery
AR RN, REAR ARG S BA% 0 10 20 0 40
B 24.9% 5 HiES A ERAK B A R E =
BEIRS or 458 ( Haliotis discus hannai Ino) 2238 F,
RAPD #ric B AT, K IR 45 il 50% /| Tk
HEAG  SE U AL WFSEFAAR I, IX T RE B TRR M Bl 6 $337-c iy BLASTn Z55R
Z25N FIRIR 5% AR S FIRICE L. AT Fig.6 The BLASTn result of S337-c in GeneBank
fREg L1 F13:1 ERMEADHINE M3 M(FR2), SABEMA(221)36.4% 0 13.6% , 5 B EFH
SERARE AR, THA 8, A L5 h i A ok B BTN [F) B s SR Y

AR ER T — D RE S BEHALE, B 8337-c, BB AR 4.5% . XFRREHLE
81" R EXTAF (5K (Bombyx mori) " KFE(Oryza satiwa L. ) ' S LY Fbg AR H ¥
AER, BAENT R H THEANRKENSAZERTFIEFRIE R R RN E RS FE
BB AR LM B A M FT RS . RAOTE R FFI TN F A3, RTINS
Genbank H1# B A1 75 RIIRMEARAR , AT BEIZ P I E D [CIRAF A TTIIRE 5, KB © R INATE BB
BEH—B 5
3.2 RAPD FRig Xt & RTEEF SR EEE = X

KPP CER TSR T AREENEHEL, BF REFREERRLRE, ALH
R ERIER T Hemmat 2" 380 A8 F“ WAEMIAZF948” (double pseudo testcross format ) , | BN AF]
i R FE A (G ) FITLRER ) ZRAE F, PR BB, BRI HEAE" . BT RE—RZ38, BEERM
REITEAX S, ERAFEMANERFERRESHE, KB LSMAMAMLEANES. E LK
YEEIRAA 32 \RIL \DH . F2 73 BB A, XS AR B R EXR, TR AR Z , BN RREF
BAR, Feal 8 Ek = s A K, — I A SR B RBHAT=4E F, WA B EER,
AL R R ND RIBIFEE G RBR RS SRMERAR, X B0 F B RIBAF B RBHAZ4 T,
FHEHITRIGIERTR T EE . ARRWERTHIR B A B R EMBTL R, KR4
B F, BATERE ERABR KL, T HIEER (5.80 1. 66) g, | K5 &K/ 5514 10. 02
1.45 g, W HEIGREIRBZEM o RABIFERSNREER (R 3) , TUATHREENEE.,
{EAFRX BA RO IFRE R BERAREEFRI BT RAAREREH, S0 N5 REF I
Ay EE SR, HPREDEHRE 22 MLE, MAFEHERWHAIKAERE 9, KP4
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HHOLRSTHH 4 F12 AR 2) MR, RIE Hemmat S£32 H B9 ZH I8, 50 4~ RAPD 3|4 A DLy 3%
Hi 4 ANF12 /> RAPD A0 M g M AT FMEAT B 78 15 1838 s R AR E 38,50 1~ RAPD 5|4 A AT LIy 3 i 4 4
(f54 3:1)RAPD tRiC AT TR RAR G EIE B G, L, WES KIBIFEEEBENE, |5 a5
Fi RFLP,AFLP,SSR &L Fik, RINfEE F, 8K,
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