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TEREENSEAFE, MBTKEFNESEE, ZESCEERXA 161 M T ERIE,
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FEEh Yy, Ak 't ( Crenopharyngodon KA TS I, 73 4h 5 DMERI K R
idella) """ | BE 35 %} U ( Penaeus monodon) "' %y SFRICEE 4 B H Hubert 257 1 Plough 2
Mg 7RG R, My WF 5T &5 SR, JF il 3¢ B B o MR 4% Dennis
N T A E R SR OR B IR 4F Hedgecock 4R A3 TL 2 70 B9 I B dle . 6 1>
PR G s, SE S A R A BT A 1 6 AN E EEI R R Tz G B (1)3 MEKEK
B R RO RSN RS Wl T KAWL T Rk A Hubert 2517 9 F, #EK, 40 B 94 14 8 it
TR IC A K. 430 R 188,94 Fi 188 AN (2)1 MEKIK R A
e . FoRANLEFWPEC)MHEACS ) B
LRSIk SR F, WEU, J6 83 K (3)2 AMERE K
L1 EERE F Oy Plough &' 1l F, &, 43 540 7% 49 H1 94
AR I K2 19 sl TR Btk ok B R AT AT 1Y MR D)

R1 HMEXTIHHEEGEIEN 6 MEEARREANER

Tab.1 Summary of the six mapping families used to construct the consensus map of C. gigas

ESA A BRSO (LI EPNN I i
family parents population design population size map reference
F,-1 (7x9) x(2x5) F, 188 (7]
F,-2 (2x5) x(7x9) F, 94 [7]
F,-3 (7%x6) x(5x%x2) F, 188 [7]
F,-4 46 x10 6_11 F, 94 [16]
F,-5 51 x356_11 F, 49 [16]
F,-1 China F, x Japan F, 83 [2]
1.2 HIEHRE 1ko SRJE KA 2 A & B B3 B SSR ARid
JRATE 6 KR DA B M LR MEAHE bR Id, @it JionMap 4. 0" i iy
TR TR SRS, R/ REA “combine groups for map integration” T i X 3 i

OB SE AL SERBORE 11 1 120 L M1 3 458G, S T Mapehart' ! 24 €3
P RE I AU ARIC ] T3t A% RO A g o i,
i TRARC R & B, Ok B Qi & i T2 AR
i, BA " otgfa” VR 01 3k, #ig BRAR 1C H B0 A9 WY , 2.1 HEERREEERIE
Wi 45 N otgfaOl ~ otgfa3l, 6 MEEI R Z 1 TR 43 25 54 4 JoinMap
1.3 ESEIENE 4.0 " HRAPE ST G, AR A5 I X B 3 R R A
KA JionMap 4.0 R {F" B B O o S ke PRicEE N T 10 ~ 109 A2 ], B S B 57 ~
{H ( logarithm of odds, LOD ) i 3., # # X 555 cM, BRI E 5.1 ~9.0 oM, JE 1l 1Y &
(recombination rate, REC) /N T 82T 0.4, %M BIEEEC 1 ~ 11 A4 bnic (8] B 3% R IR BE ol 24. 2 ~
Kosambi K53 B TR KR MMERFHE  42.5 M. R F,-1 L F -1 Z40, KR E R
PG I R AT A R RS 15% 5 K FIR) 2 R 5015 A 5 Y G € R A R RO — B
o G, B M RS JE BURE (linkage groups, (%2). F-1 ZARIE BB K 1540 0 e
LGs) , Bk £ 745 5 & 9 2 8 1] . Hubert 2517 HATES 4,6,7,8 %5 &SR B W T % % M AR
s AR RIS R T 11 H e &l U g AR BT R W
P3G b B AR TC TR 52 D 23 25 B 52 B/ o LI 2.2 WHIERIE
HHRICF 5 H A 35 22 S, ok B o 84 /> SSR fric MHFA bRic, B AR — 1
[« fixed order” P REHAT T N LIHE, s FH ¥ A 1EERE R, Hb 5 A F, KEANEAIRICH K
bR IC A B (An s B AN T MR AR ) L R AR 8T LF - ZERPR AR ICERZ . RTIT9 R
H B RAFIR IO IT 58— B R E 1R A I SR R WHREZ A KRB (38 M2 M E R,
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30 M BAE 3 MK AL 10 MHBAE 4 AR AR
LA BAE S AR AR F) (£3) . DU IRIL

O i N AL T R X % AR T KRR I X I 3 AR Y
B R AR A 1 B TR

R2 MEXRFEHBESEHENANRRENEERER

Tab.2 Statistics of six component maps used to construct the consensus map of C. gigas

RE BT AR Fric £ B/ eM FRICH /M BRI/ M
family no. of LGs no. of markers map length marker density largest gap
F,-1 10 57 456 8.0 30.0
F,-2 1 10 57 5.7 24.2
F,-3 11 63 383 6.1 26.5
F,4 6 27 162 6.0 25.2
F,-5 6 29 263 9.0 36.3
F,-1 10 109 555 5.1 42.5

£33 FARARFEELHEFRIEZER

Tab.3 Summary of number of loci common between genetic maps for different mapping families

- Pl it i 4 bR L A An A AR R A BRIl

%’% no. of no. of mapped loci used no. of markers in common with n other mapping families
family mapped loci in consensus map n=0 n=1 n=2 n=3 n=4
F,-1 57 57 6 19 21 10 1
F,-2 10 9 1 0 4 4 1
F,-3 63 62 8 19 27 8 1
F,-4 27 27 4 6 10 6 1
F,-5 29 27 3 12 11 3 0
F,-1 109 104 62 20 17 9 1

2.3 EBELSHEE

6 R R E 1 98.8% (161/163) [y fs 1L A2
PRICHOE BTN B A B Lo B ARG & 10
AP, FE K O 615. 4 oM, 4% 3 BiLRE 19 AR
IR T 10 ~24 Z R (R 4) G B 1E 47.3 ~
73.3 <M Zu| . %% BURE B AR IC % N B 6

f172.0 cM FEGIRE 10 19 6.5 cM A5 FHIbRIC
WIEH 3.8 cM, BRIEBIHE 10 240, R 9 ik
BRE Y B KARIC R B AR AE 10 oM DL |, o K
FOARIC (8] BS ) BEAE E BLRE 9 B A uedCgl184 Al
ucdCgl82 Z a7 23.4 cM(I® 1),

R4 AFHEHGPEAEELNELRRFER

Tab.4 Summary of the consensus map of C. gigas

BT Fric BAEHE R/ M FRiC# /M T K fi) B/ eM
linkage groups No. of markers genetic distance marker density largest gap
1 19 66.5 3.5 13.6
2 12 67.6 5.6 15.4
3 17 73.3 4.3 11.2
4 13 54.1 4.2 17.0
5 17 68.2 4.0 11.1
6 24 47.3 2.0 12.9
7 17 59.1 3.5 16.7
8 15 58.9 3.9 17.9
9 10 64.5 6.5 23.4
10 17 55.9 3.3 6.2
it 161 615.4 3.8 23.4
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LG1 LG2 LG3 LG4 LGS
0.0 uwdCg200 0.0 ceeoos 99~ ;‘;‘:569192 0.0 uedCg178  0.0—— Cgl40
4.5~ |- CGED30 31-TT> X101
55T ™~ UGng']E'I 8.7 L48 7.2~ crgiso
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) =1 a1
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otgfa2 8.2 cgE402 8.9~ ™ CaL46 9.1 uedCg129
ucdCg14 11.3-T ™~ H126
H22 o . 153~ cgE306
uacgres ST vedcatdt 18.7—H ucacgrer 1897[] uedCq17s
uedCg151 21,0~ X51 19.8—1— cgE3S7
cgE327 230 uedCg203
H172 264~ 1~ cmrCg141 254 ucdCg183 g5 ¢ H34
ucdCg130* 28,8~ ucdCg196 g5 g CGE00S
otgfal8 30.1-TT~ cgB317 313 Coroza 299 c11
uedCgl7 335 ucdCg28* 365\ |/ ucdCy172
c3 36.3 ucdCg197* 39.8\_ / crgi5
Uwgg‘"‘ 40.7\{ /- uscCg212
cmrCg161 44 crgi3 411 ucdCg184 42.8\[ 1, H173
usccgiz0s 9 42.1 cgEIZS 918t acgrao
crgi4s 45.5 ucdCg155* 45.5 ucdCg22 44,571 cgE204
ucdCg173  49.6~] |- cgE302 46. N uscCg206
ucdCg141* 52.4~] ]~ cgE118 50.1 ucdCg149 . L10
otgfa24 53_1\—/ uedCg179 52,3 L18 9
566~} C2 55,5 cmrCg03 55.9 ucdCg189
5751 otgfa30
SN e 58.9—— cgE340
64.5 ucdCg182

E1 EFRIEHREMENXNFEEHFESEEL
RS AF, ZAMIAF ZAME A B Wi JionMap 4.0 #{f: ) “ combine groups for map integration” #f 17 % £ 5 & J1]
Kosanbi b8 $UH4 tt % PR 3% s % & FHE S & 161 DT RARC, BIIEK B h 615. 4 M s B [8 1 IUT 04 5 1 A s 2 S AR T
Fig.1 SSR-based consensus map of C. gigas
The consensus linkage map was developed using five F, mapping populations and one F, population. Mapping data were joined using the

Combine Groups for Map Integration function of JoinMap 4. 0. The Kosambi mapping function based on regression mapping was used for
map construction. The consensus linkage map contains 161 SSR markers. The total map length was 615.4 cM. Fixed order anchor loci are

highlighted in asterisk.

XPEH 6 MMEKI R R MG B E Rl s TR b i LAt 1B 35, uedCgl81 il (8)
C A A AL AE 4% R bR R — 3. 7€ Hubert 257" ucdCg200 i 3% 8fi 3] LGl 17, fE 5L % o,
P 110 35t 1% K135 B, ucdCg181 F1 ucdCg200 X P ucdCg181 il ucdCg200 X 4™ hr ic i 34 4 % B 3]
A BRI 4R Y % B0 B ) 4 B LG10, {H A Xt T LGI (o # , WX A Paic ol fig o2 T LG, %%
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Tab.5 Summary of published co-dominant markers based genetic maps

CHES i BURE BRI MR P K /oM T /M L%
type of map no. of LGs no. of markers map length average distance map reference
WEPE % 5 10 86 770.5 10.4 [7]

i % 5 10 88 616.1 8.0 [7]
w®EE 10 80 1016.5 12.7 (8]
#® 4K 10 161 615.4 3.8 A SLH this paper

() B, A 1 32 30 o 3 R G T AR AR AE A T
Z R B FR I F] B, AS [5) 1 3 RE F 39 b 10 %
FAZERER o X AT BEJE T AR e B AR 3 7
FEAH B o i AN 5] AR R R AR B R B
FRAC ] B P Bk 2 22 25 Pk AR A0 45 R R 1 R
It 25 o S 22 A e R AL 9 A B i s
T 22 0 3 S M A TR B R O Rb 7 B A R T
25, X B[] U D fig T

¢ Hubert 27 1 1) 7% 81 3% 1, uedCg181
H ucdCg200 33X W5 Hr e 21 A 1 342 B % Bk Rl 43 B
LG10, fH &, 7 % & K 3% I, ucdCgl81 Hi
ucdCg200 Wi Fric # € (L 7E LG 114 s 7K , 2% B
B R ARIC R o A B [E ), 2 B B
Fric (9 43 20 A DR 47— B, 2 WY 52 50 R AT A 1 2
BORA M . A KIS M g i E SR T AR
WCTEREA LM e, 58 & REEM L,
e Oy R 1 1) 22 B0bR 0 e BE B S 1) AR XA
AR R, T BRI A S XY
FRig i A 22 5, 3 1T /g 202 th TR A4t A 4R
HhRPEEF SR EAEHERS, A FAER
REAB I EEARR TR o, R [
11 B R AR R T 2 0t 25 5 350 a2 22 18] 7 B
FUW O B 2% 5. Hubert T R

Mapmarker ™ B £ 44 5 3 R R I % A K.
Guo %" R H] Joinmap ™ B T F -1 X &
By 3t A% (&1 T EL TR B A T S 8O v A U Ab
Bl oA Rl AFLP ARAC , AT RE X B TR bR i
MGG £ 0 5 L7 A T R Gk B R IR
D e i DR T 35 B 15 25 i DR 4 SBR[ R & 1
A RRIC T B 22 57

HEA I A AL R A S5 K A Y st 1% B R 4R
HET H AL T H. i 2 DR 2 T hRi
Tl QTL 7 {0 15 B % & 7E— AN & op 7] LT B K
Y Meta-QTL 43 #r, 45 F T QTL 5 41 5 fif
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Microsatellite-based consensus map of the Pacific oyster ( Crassostrea gigas)

GUO Xiang, LI Qi , KONG Lingfeng, YU Hong
(Key Laboratory of Mariculture ,Ministry of Education ,Ocean University of China,Qingdao 266003, China)

Abstract: In order to improve the density of microsatellite markers, a consensus map of C. gigas was
constructed based on common microsatellite markers among six mapping populations. The consensus map
contained 161 microsatellite markers, spanning 10 linkage groups. The map length and average genetic
distance is 615.4 cM and 3.8 cM respectively. The number of loci on linkage group ranged from 10 to 24
and the genetic length of linkage group varied from 47.3 to 73.3 cM. At present, this consensus map is the
densest SSR-based map of C. gigas. Among different mapping populations, the grouping of markers is
consistent;however, the order of markers is a little different, which is likely attributed to polymorphism for
chromosomal rearrangements in the natural population of Pacific oysters. The results show that the consensus
map will provide a new reference tool for genetics and breeding of C. gigas in the future.

Key words: Crassostrea gigas; microsatellite; consensus map; chromosomal rearrangements; co-
dominant markers
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