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2 VLR AR OB Bl 2 B K =L R VL8 M 2253005
3. BIgHiK ST, L 200433)

WE: VTHAFEREEEFNARER T AN A AR T AR NP R EEFERAMTE
FRiGR T EREEENTEE MNEFONFEE =R EFRM T EAID, §£F A 2%
BB —NF REANERLO6ANAF, FRESAMH KT PCR Y RN L A RN, E A
AZEFSONTFRAESAUMILEREN X FREDPBRBAREMRXZHTON. £RE
T,42 N (70.00% ) L E A FEERT TN XATEAARMEZ AR S RNE 4 AN EMQ
EE,EMAMANMNETECR EHIH2ANAECERT, X ACEFHSAESMITELR
FBTANEAMIEME, SALEF A 2IAMACANTFREFAL Y 111,11 ML AEE
A AL, 2 T3MEEEAL Y 1:2:1, £37TMNSEMEF A 35 MLE(94.59% )
DB A FAE R B A, E X R A scaffold240262 150253 | scaffold216209 _ 138892 .
scaffold293154 _ 172768 % 3 A~ #r it =2 1A Kk 4 # 4{ * %, scaffold285640 _ 169721 #u
scaffold427534_212914 % % % 4{ % % , scaffold507500 231891 #n scaffold92860_68250 #7iZ. 4
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KEWR: PREEEE;, MIE;, ZERLE; ZAK; £40N

HESES: QT785; S968.2

% 10 & DNA ( microsatellite DNA) , 3 i fij .
H & ¢ % ( simple sequence repeat, SSR) , — ik 8
FEHA Pl 1~ 6 ATy T AT 5 0 IR ZH LY
DNA BEE A FH 2 TRk B
il Iz i TE S ) AL v, Z2 35 Pk 8K
R E LM H BA PCR §7 4% 4G I 45 52 56 48 45
E S0 AL, PR, B R g —F 2 ThRad )
Z N T R T R R S 0E 3845 3% B 35 i A
Loy F 5 iC Hi B % % 75 Fl ( molecular marker-
assisted selection, MAS ) Z& fff 57 ", 5
AFLP .RAPD % H Al 43 ¥ F5 iC AH L6, ATk T2 45

7% B #:2014-09-18 1 [ B #A:2014-11-03

XEktRER A

T AL ) 35 A% 3% Bl RT DL SE B R] — M RS TRl K &
AN [7) 5 5 2 g 61 33 5, o 7 058 R D 3 49 I
T T DR T AR A O A
AEEME AR ILZ -, BN T
10 R A K 7 Bl s A R A
A g B ( Eriocheir sinensis) , 153 Fg 1] 42 |
B T o L eSS NS TR BN LA N B A 3 4
] 2 i i IR K SR A SR AR G
FA AL IR A8 Ih T 20 H 42 80 4R 4R, &3 30 24
9N T 37 52 B, v AR Y B N TR A HR B
Sy R, 5 A 32 S SR BE K R S AR L, AR B

BEBUE - 16 5 B £ 3% 3 %) (2012BAD26B04 ) 5 b i i 45 Kk 77 24 — i 22 B BT H 5 7T 08 R BRSO 24 B B 6F I H
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2 4 A R, % R ARG B 37 A 2 SRR T R AR IS TE R T 8L P i s 07 XA 175

BT TR, Sk E %
AR A Wy 2 B AT R R, 0 T AR KO
SRR DR B R AR AR RS 5 40 T A A0 B B
P AR 1% 1 0 AR B0 MR R 1T
LR, BRI . 24 Rk, B AT
KA B P A BB B DR BRC A 2 100
AN R A S T AL v A R B PR A
T B, AT rp AR G B R TR A il st 1R
B MRS T e Sy T RRiC B R,
AL 2 K A Solexa il J37 7 vk 4 Hl H L R 41,
JFRASEN15 12544 3k i TR AR, I BE KL
PEHL 60 A~ =1 1 BR T T AR 1T, 15— > AR 5%
IR T, R AP B T0% Y R 5 AL AR AE 5
Wi LR T AE 7E 2 A5 AL B4, IF TF I 26 1 1 R
OIS ] T v G B A PRI 1 T SR

LRk

1.1 HEHESEF REMEREMRRE

2011 4F 3 H AR A Tl 7 M R 55l ) 97
B 1) Hh A IR Dl BEAR FRTL R 2% AR SR B 3 v
RGBT Ry SCA, DL — R — 3¢ e O 1 A8 i 10 A4S
F, A, % 5 R MERE 5% AR 53 590 78 HE 4 1 52 B 45 R
J5 BUUL A 2H 21 T 100% 179 45 7 5 A% IR AR 77 .
BEHENET DA EEHD 3N~ TFREZH
FAFNEHMNE TR 667 m® A2 A5 (1 5 15 75 Bl
SHHRBRMHP DN ZE R PBEILRSE 100 20k
UL A BE 5 8 0 F 100% T RS b B AR IRARAE . K
FR g 3 R ) AE A X A ST A K AR P R AT B R
% & FRIER.
1.2 DNA 2K

B2y 0.20 g LA ZY, 5 T3 v 08 40 T L
R PR , PR/ TR BT ST AR LY, & T 37 Tt
it 20 ~ 30 min, 73§ JJLPA PR 58 4245 K 2L iR
WO A6 LA, R R By - 5005 125 92 R A 4
DNA , ] i3 it 285 [ 2% B 43 BT {0 % DNA ¥ JiZ
A EE 0. 8% Byt W B e Ha VK ARGl DNA 5¢ %
PE BRI AF A 2R 3L 4] DNA & F -80 €
A .
1.3 FZEMIEMRICRER S S ATHE

PATF K R0 35 ol 10 AL e i+ Bt AL 326 B = 4%
TR T ARIC 60 4>, WRic 5| Wi BilEA TAEY
TR . BHERLEEARM6 A1 I8
MASRFER 4] DNA R Al , 17 PCR 4 14 55 ik

MEZ Sk, PCR N EARF R 10 pL, 3
i DNA & #¢ () 10 ng/uL) 1 pL,2 x Tag PCR
MasterMix (5T i 4E 2% ) 5 pL, 1E [ Fl 2 [m] 5] ¥
(10 wmol/L) % 0.5 pL, 28 F7Kk 3 uL. PCR &
MR 95 THIAS P 3 min;94 CTASE: 45 s, JpfE
B 45 5,72 THEH 1 min 5T 30 772 C
FEAR S mingd4 CLRAF

PCR ¥ Hl b 5t 75 — X 4% ]~ DYCZ-24B #!
05 T B UK RS A DYY-6C B H vk A H Y 2 AT
HLUK, R 12% JF 72 15 3R N I Tk i B RS H Tk
(PAGE) #4742 ,150 V HL R HL UK 8 h, FR YL ik 2
@' R R BN EREREL G —
ACERTEZAL AL T ARG R
1.4 SHEMNIAWBREIN

B B XK R 25T E bR d o
PCR #4455 & 80 D T AUAE R — DAL i)
FERHY,PCR ¥ K R P 15 7 & 91 iR k
T LA T PRIy i 2 IR 1. 37 AR B 8
i )5 % PAGE i & T W 4 4T B WL 5810 5% 4
AR SE P BT B AL AR RO A . SR AR ST R
TER A Z2 2500 mi PCR 473 45417 i /N 21 K 43 3
FiE A B.C.D KR, LRFEMAERH N IR,
T~ 2 A0 a5 AL & KK/ 50 bp DNA
Ladder( Fif/ET0) 2 BROFN B2, AR 1Y 26 WAL
BB -7 R, A SPSS 19.0 #AFH iy R Jr
B X R T RAER A 250 A A H AL 2 7
6 da BRI
1.5 WIEMRICES T

fdi ] JoinMap 4. 0 B {4 47 22 25 1R A 3 B
Gri . BB L A R R AR
S TR B e Al O3 BT PR R s K, e i
File Jj“New project” iy 4 81 — A~ 7 19 SCHF,
Hi i Dataset F “ Create New Dateset” iy 2 6] @ %%
P, A S 44 L 43 BT B e A BORIEAS (R 5L, < Pop.
type” ¥ CP, fie J5 ' A 5 & K A R 7E B A5
OO AL VR . R xR I8 % A R T
AR R B LG (B 2 5 AF 4 ol 75 R 0 85 LG, 1 it i 4
BSARIC s M A Similarity of Loci” fiy 4 2 #{H 55 T
1 f4RiC 5 A A © Similarity of individuals” iy 4> 2=
PR AL A A . 76 3 T 4% DU B (limit of detection,
LOD) M\ 3.0 5| 10. 0 32 ¥ 3 b i) 21445, R 4K
4+ “ Grouping Tree” fir & ¥ Z il b ic #4770 #F
WLEER I ] BC 2R
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2 45

2.1 DNA JEEL

4 P2 B v A ok B g 5L 41 DNA 8 il i
FLIR AR 1 43 A AR, 45 2R 7R, K 2 %1 DNA #
fih OD,,,/OD, LN 1.8 ~2.0, 3L H 4] DNA 4fi
B2 DNA YR BE 2 2 800 ng/ul, #2 5 ¥y DNA
77 e s A1 0. 8% B iR W H UK A I e B, R 22 B4R
B DNA Jr B e HAE 23 kb Ab, 32707 5 i, 16 )
JE I DNA 58 % P47, f5 5 6% DNA £ Ui &
B 80 A UK S A B B 2 10 ng/pl AR
PCR #i#f o
2.2 WIDERFIBWIERSEMLAIFIE

60 MR ICE LI K R REA L ¥ R3S
ASFE G AT PCR 9738 73 B, 3 7 & 12%
PAGE Wi ¥k & W, %5 R & s, H o 18 4>
(30.00% ) sk T B 7 s5AE 8 AL i PCR 473

AR AN T R B A 2, A Ak DR TR L A
542 4~(70.00% ) 37w 738 2641 35 4E , BRSP4
MTEM A 1 ~4 DN, R
MR T ~2 DAL 42 DR
LA S AL RS, P 2 AL R A
HEy AA/BB 1 A6 A JE 7 Ol AA/NN,
2 RIEA LNy AA/AA (B0 AA/AN) I
RIT ML RAEZEME(ER D
2.3 ZHRURAMBERSN

37 A Z BN AL AE AR 80 AU i
SERTEE AT TE W, &R BUE KT 46 4> 1 7R
scaffold427534_212914 45 4 A 2547 /5.4 B 1 10
W Lo 1253 #7980 AU, 25 13,24 .28 FiI
40 S 4 A AU K Z B TR AL BUE A
ORI BUA S ALK N (B 1), A LKL iz 4 >4
KL EREA AR T RER, MAEL
5 A% 07 o B il B b i 4 A

% * * &
L\ IS PR— [ J— 210----13 ==15-mmmmmmmm ) — i/ — 28 -30 -35 -40 46

MG e P R— TR E LT — 20

* * *
-------- 24 22830 35 -40 46

* * * *
[N T L S— ST ST S S ) — 24 s 28 -30 235 -40 46

Y — PR ST E WY S D0ememem 24 228730 35 T

1  #B4% {iL & ( scaffold427534_212914  scaffold375585_199635 ,scaffold214490_138104 %0
scaffold378118_200349 )%« F, KEZMH B AR
M. 50 bp DNA Ladder; @ .6 . KRMEMERA; 1 ~46. FZRPAT 46 DA« RPN #ik R KRGO EER
Fig.1 Segregation pattern of locus scaffold427534_212914 ,scaffold375585_199635 ,scaffold214490_138104 and
scaffold378118_200349 in an F, family of E. sinensis

M. 50 bp DNA Ladder; ? ,4 . male and female parent; 1 - 46. individual code in the family; = . suspicious individual of the family;

alleles not belonging to the family are shown with arrows
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2 4 AR R A, 4% AR GBI 37 A 2 A PRI L R AR ICTE 28 1 AR R Y 20 1 05 o 179

1 scaffold427534 212914 i i, XA H A —
KA AT AA 5L AN, 25 R Y Oy
AA WA TR A A S50 B AR, T SE it
RIA I H(20/42) FARERAD A A S5 57 KL A
P3G S5 R ACA IR A AE TR S R i 2
TR ANCE 1) o FEXF 37 DAL
wie A athip, K EIF R RAEKL P T A
(18.92% ) v ji AFAE TC RS B A

37 M4 A 1:1:1: 1(AB x CD/AB x AC/
AN x BN/AB x CN) .1: 1 ( AA x AB/AA x BC/
AA xBN/AB x NN) il 1:2:1( AB x AB/AN x
AB) %5 3 Fh o g2y o 23 AN 1010101
MBS 11 AL 101 Jp 2R R R 3
AMEFCNL2: L B RAI (SR 1) o X 37T DAL
JHFERRL B e EAT X I A 35 N (94.59% )
PS4 P {E R 0.080 ~1.000( >0.05) (£ 1),
MOEE R OB WM A R TR 4 B L
scaffold430598_213690 FlI scaffold21303 _16865 [
P B4 514 0.020 4 F10.049 7,3/NF 0.05, 85 24
[ N R W Y N A A A s - A SN 2 VA Y
1 5.41%

2.4 WIDEMRIZEBSH

1E 1] JoinMap 4. 0 B4 4T 22 25 0 550 3% B )
Br B} 5 4 & scaffold430598 _ 213690 FiI
scaffold21303_16865 i 4> 55 1k T2 FRic 2 4, &
T35 M ERIC R R 76 > RPRA KB
AL S A, 7E LOD=3. 0 3L, H 7 1
i 5 & A % Bk R, H o, scaffold240262 _
150253 . scaffold216209 _ 138892 | scaffold293154 _
172768 4 3 NFRic & A 1% 41 ¢ & |, scaffold285640
_169721 #i1 scaffold427534 _212914 % H: & 4 %
Z, scaffold507500 _ 231891 Fl scaffold92860 _
68250 KA IEBIK R .

3 e

TCAR S B R AR T o MR B TAES I 4 &
P HE RN BE B & L5 | W03 i PCR 4738 ok 1Y 55
AL . H A, 38 T O i it g 9 (PCR 475G )
J 25 )7 ¥ AE KRR WS #a ( Oncorhynchus keta) ") il
KALWG ( Crassostrea gigas) "' ™" 45K 7= 5l iy Je A
%R £ 2 (Picea abies) " 4 = 1) B 1A 41
FHIE S AF A TGRS 7 B Y o AT 58 Ok Y 37

MEZEMDEIRICE P EYEE I F XRF
Poug Hrh 7 AT R A S AR TCRCAE LB L,
B[] DA JRR ey £ 55 — A, o A 0 2 B R IR A A T
— & L oA A A R

M RAERE A A A )z 2 F R,
HEH B s e, a7 MR kT8 E R
TSI S a8 AL 2 F R AR AR IE, © R R TR
%% #F ( Scophthalmus maximus )" | K # fa
( Larimichthys crocea) ™" S K P2 sh W 1 3% F % &
YE . ARBEFEREALLE T 60 A i f3 TL A A i
157 PCR §'34 A 42 D Aric i3 20 Wi i 484 7=, R
EHENNMETE AN M P EA SRR 1 82 5
PEEE, 28 2 R ROCE B AL R 2 R 3] 4 455
(v S L SRR 3/ iy B (Y NEEL /I 9 E R
AIMREBL G, 37 X 2 38500 TR bR ic kI 55 5 o
YR R F, 80 DAL H B, R BLH 13,
24 28 i1 40 St 4 A FARTEZ B TR AL
MZCEAR R AL S AR (E 1) K, 2% 4
MRS ER R EARNFERTRER, TR RRTE
KA H W BT R R B R S SR A A
S EHM R R MERA L EM TR 87 X5y
Prid B vh & 2% 4 AR TR AFLP %5 53
FhRIC 1 A 43 B B4 AE F I 35 B85 ( Cynoglossus
semilaevis) ' KW AP = PE W F 48 ( Portunus
BEOPOXF AR
monodon) ** 4 K 7 gy ) 18 4L % WF 5% 8 A Hi
AR SEE R 37 A Z AL UR 2 AL
BEMERE R (P<0.05), EAFEHA
WG RZEE O T, i 7> B IR 7 A Ul W] A
Py A vl o 248 7R B TR TR A R 5k G A 20, R AR
4 Ji DAL AT B R A2 K Ao R T T [ 7 A 2 R A B
o HE LSRR AT T T 60 A1 3
M T RARCTER R PR 37 20, 46 R E
I3 ZSPERRIC (94. 59% ) 75 5 BUM 70 B9 1L, 3% B
ST R T A BRI & A R &, T B
W, vh A GRSy AR AR Y, R RO R 0 3 1k
PRIRMCE S F, AF BIRE R AT R g b A 0 2 5 55t
1 1% B L

trituberculatus ) | ( Penaeus

S E WK

[ 1] Tautz D. Hypervariabflity of simple sequences as a
general source for polymorphic DNA markers [ J].
Nucleic Acids Research,1989,16(17) .6463 - 6471.

[2] WeberJ L. Informativeness of human ( dC-dA ) n.
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The segregation patterns of 37 polymorphism tri-nucleotide
microsatellite markers in an F, family of the
Chinese mitten crab ( Eriocheir sinensis )

XIONG Liangwei'”, LIU Zhigiang', YAN Yinlong’, QIU Gaofeng'*
(1. Key Laboratory of Exploration and Utilization of Aquatic Genetic Resources ,Ministry of Education ,
Shanghai Ocean University ,Shanghai 201306, China;
2. Department of Aquatic Science and Technology, Jiangsu Agri-animal Husbandry Veterinary College , Taizhou 225300, China;
3. Shanghai Fisheries Research Institute ,Shanghai 200433, China)

Abstract: The aim is to study the genomic characteristics and evaluate the candidate microsatellites ( or
simple sequence repeat,SSR)isolated via a genomic survey for genetic linkage mapping of Chinese mitten
crab Eriocheir sinensis. In this study, a set of 60 candidate tri-nucleotide microsatellite markers were
randomly selected. Their validation and polymorphism were investigated in an F, family of mitten crab using
the genomic DNA of the parents and 6 offspring, and the segregation patterns and linkage relationship of
polymorphic loci were subsequently investigated in 80 F, individuals. The results are as follows: Forty-two
primer sets(70.00% ) successfully yielded amplicons. The number of alleles per locus of the family varied
from 1 to 4,and the number of alleles for each individual per locus was 1 or 2. In the 42 SSRs,5 SSRs were
mono-morphism and 37 SSRs were polymorphism. In the 37 polymorphic loci analysed using the F, family,
twenty-three loci exhibited a segregation ratio of 1:1:1:1,eleven loci exhibited a segregation ratio of 1: 1,
and three loci exhibited a segregation of 1:2: 1. Polymorphism analysis showed that 35 (94. 59% ) SSRs
consisted with Mendelian segregation ratio, while the other 2 (5. 41% ) SSRs ( scaffold430598 _213690 and
scaffold21303_16865 ) deviated from the expected Mendelian segregation pattern. Linkage analysis showed
that scaffold240262_150253, scaffold216209_138892 and scaffold293154_172768 had linkage relationship,
scaffold285640_16972 and scaffold427534 _212914 had linkage relationship, and so had scaffold507500 _
231891 and scaffold92860 _68250. The results suggest that the Chinese mitten crab were diploid and its
genetic linkage map could be constructed using the candidate SSRs and an F, family.

Key words: Eriocheir sinensis; microsatellite; Mendelian segregation pattern; polymorphism;
linkage analysis
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