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Genetic mapping of the Chinese shrimp Fenneropenaeus chinensis
using AFLP markers”
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Abstract Amplified Fragment Length Polymorphism (AFLP) markers were used to construct the linkage map of Fen-
neropenaeus chinensis. We sampled maternal individual from the fourth successively selected generation of disease resis-
tance population of F. chinensis and paternal individual from wild population, respectively. Artificial insemination was
used to generate Fy family; F, families totally 42 bodies came from sisterhood intercross between F; families. Sixty-two
primer combinations produced 529 segregating bands; of which 253 segregate in a 1:1 model and 276 in a 3:1 model.
The female and male 1:1 ratio makers were used to construct the respective linkage based on the pseudo-testcross strate-
gy. The female linkage map contained 94 segregating markers, which were linked in 31 linkage groups (including link-
age couples), covering 51.39% of F. chinensis genome with the interval of 12.20 ¢M. The male linkage map contained
81 segregating markers, which were linked in 25 linkage groups, covering 50.21% of F.chinensis with the interval of
11.45 ¢cM. The 276 markers in a 3:1 model were used to construct the common F . chinensis linkage map based on F, in-
tercross model strategy. The common linkage map consists of 44 linkage maps with 129 markers, covering 48.08% of
F. chinensis genome with the interval of 11.12 ¢cM. Based on the marker density and the resolution of the map, the
linkage map can satisfy the need for QTL location. The linkage map was compared with the maps of other shrimps and
the possibility of combining the three maps through other molecular markers was discussed [ Acta Zoologica Sinica 52
(3): 575584, 2006].
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Table 1 AFLP marker segregation types in F . chinensis
Fo F, (B P 5 /450
Gg Ga Fig Fis
Type No. F, (Segregation ratio) Mapping strategy/model
I A o A A 301
Band No band Band Band ' F, AR
Fels G G G F, self-breeding model
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No band Band Band Band
o kit
Il \ \ 1:1
No band Band JOL AT T i
ﬁ% 357‘% Pseudo-testcross mapping strategy
N \ \ 1:1
Band No band
At A
V \ \ 1:1 /
Band Band
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PRACREBTE E ] “COMPARE” i & 2E4TFRid
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il I RS PRIk . X2 T 7 AN bR i
BEE TG M 48 & LOD E M R Al B, AR 5256 K H i)
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R ARICHEAT WP ED, RIA ] “COMPARE”
BT AR AR, H “TRY” fir 4% Al R &
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Table 2 Summary of selective primer combinations and segregation loci producing

EI-AAC E2-AAG E3-ACA E4-ACT E5-AGA E6-AGC E7-ATC E8-ATG
M1-CAT 7 1 4 14 12 11 7 9
M2-CAA 12 9 9 12 10 8 15 12
M3-CCA 3 9 6 10 12 5 8 9
M4-CCT 13 10 13 5 11 3 8 5
Ms5-CTA 8 6 7 13 8 3 10 8
M6-CTT 7 9 13 9 13 10 8 11
M7-CGA 2 7 13 16 11 5 8 10
MS8-CGC \ \ 5 3 4 3 6 11
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K1 514 ESM8 (E-ATG, M-CGC) 7L [E XU F, S8 A K F, T4UH AFLP Lk 1%

“a” BRI EARCA 111 2 ERALIbRIC, A T M O A JE B, b 7 S T % 20 B AT P Ok A el O T 4 1
PAE P RIb I R A “aUAs” BRI . “o” S kIR 1:3 2h s RAbRId, H “F, AACKIEL” Mgt iEig.

Fig.1 Electrophoresis pattern of ESM8 (E-ATG, M-CGC) selective primers combination came from F; parents and

F, filial generation of F . chinensis

Arrows “a” and “b” show 1:1 segregation ratio loci used to construct male and female linkage maps based on “Double Pseudo-testcross”

respectively. Arrow “c” shows 1:3 segregation ratio loci used to construct linkage map based on the “F, intercross model”.
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Table 3 Summary of linkage map of F . chinensis based on AFLP markers

s T T .
PEECpew weus SO0 mmEs  wEm o wmm W
N N 2N LR UL YL INAS 43
e B s 7 R . . Wi
Number of i H HH~ Average Observed Estimated
Names of Total number Genome
distorted Linkage Linkage marker genome genome
linkage map of segregation coverage
) loci loci groups spacing length length
loci %)
(P<0.05 (eMD (eMD CeMD
e ] W0 o s A 3 A PR %
276 23 129 44 11.12 945.6 1 966.92 48.08
Linkage map of F.chinensis
TE AR A% B i
119 15 81 25 11.45 641.3 1277.14 50.21
Male linkage map
AT 28 A 3 A ]t
123 13 94 31 12.20 768.7 1 480.26 51.93

Female linkage map

TR AE N
* Including linkage doublets.

WA AL AR VR ERE, 3 11
AL ASSCRAT R AT M 2, 0 L RT RER
AT T8

3 0w

3.1 BB B i b TR R AT Y AR B A
FETFEE (2004) A FLINAZ B 0] v 1 BF 6
UF AFLP 73 T bric st A5 1 80 il i g 247 T %)
AW AW I TAEA L, AL ek 1
B0 T AR B . FRIC B H . TR R
(R85 . I fe AR AT R 8 v i PR A o
28 NTARIE IR 42 A4, 62 XA A=A B A
FUAEL 518 A, R ZEDARID 308 e AHR IR, i
B RS i3t 3.7 M $& 3] 2.4 M, #r
T T B R 5 AT AR B R 20 19 oM 32 BV LB
BIRZ) 11 oM. RIS, Bt 5 At S R B i 3
Ko sy B A7 el a B N, 218 9.8% e
Hio 20 BB v AE B S T A A
KH I LOD {54 =2.0, X2 —MEF MAP-
MAKER/EXP3.0 %A1 B ER AEL B8, A SCHE
BEATFRC RBE BT IE, B LOD EHigm 3 2.8, 2
T IEBEE TR . 3) ESUREBH IR .
b WIXTIR A 44 6 GO Ak, A SO (R b A o
BB E SR 21 44 A, WERR Bnl DL SR

[E] P 56 S 4% €6 1A
3.2 XTURSE AFLP 73 7 b ot A5 7% 81 B ik S 43 o
F) P S s

B T E BGHER, A FIXTERSE AFLP 43 145

o IBE A% i B RS TE A BE Y XS IR C Penaeus mon-
odon )y HAXEF (Penaeus japonicus) FFLAGXS R
(Penaeus vannamei) (Wilson et al.» 2002; Yutao
etal., 2003; Pérezetal., 2004) #BKFHHUMAZ BE
WREAT I . [ W — 4R AR MRS, vk
FIZZHEAR (BC), XEFRHTHEk=Z N THIREH
(A, AT B R AR IR I i R, XL
1 xR A 2 R B P R ok T I . R A
AT B, AT ARG AR AT DL B 1) I (7]
W ST AR P A RN, AT DA e 2 MR I T X
AN T o U 7B S N NS LT P PR s S1 AR PR
AT PR HEAT AL A G I A AN R — R A

o ] O IR A 30 A AR S R R LU ARAIG, AR 12K
RMEHIETIE A @ F, R BB R (&
WIS, 19960, X BMEEE T AW+ PiAT 529 470
BOAL IR 311 23 B R AL AT A B 50 % BA L AL
T AR RR L TGV X O3 S PR 2l B AN AR 2 5 A
A, B B BR 1/4 IEAEE R . ASCRAE
WI0THR HT WSSV 3% 22 0k & 55 DA 1S 48 BEAS,
By AR rp [ DN R SOAS, B SR AR AT R By AR
W KRN MR IRAE 4 Ty A, H S L4
F, X AASHEAFI 0000 A2 B0, Py DA A 34 40 ] 3
ALAE P E WU HT WSSV L% T 4 AR AHEPE
ANACRI R Az v [ W6 R AR 2 A By AR s A
AN, A By AR IR A ) 35 3% P
r

Xof R R PR 2 1K B2 R 2 NS PRI 21 K 2 1Y
2/3 (Chow et al.» 19900, 4 2 x10° bp, X%
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R0 ST H A S R A R B 6) A P P B 1 966.92
M KEEFEAAH R, R e ] BE G A DL A R
(1 Bl A B AT e 22 8, IR DA FRATT R B
Ha oK BT MERR R BRI 1) 43 B9 B e G i 7 9 5 e S
PUIELE AR B bR AT ok, AT i e 3k 1)
PAINE 388
3.3 AFLP 7 T AR 26 3 BURE 1 10 20 A DL K i 43
B

AFLP 43 FAricfERL i . 2 3 £a 25 Fh 1 3 B
T 5 R A IR Ao ASCHESEH, AFLP 4
TR G E BRI A LR 5T, IR IR B b
RTINS, A HT A A v REJE LR LA A
R 1D EBRICECH B E . AR A SN H
AFLP BRI 2 K353 25 10 43 1 Fsad, (H I [
WIXER LB E R (2n=88) MG pRZIAHLL, 2
P PR 2) Get R g /s . AR v [ )
B A 1 ) 2% L2 H A8 A7 A — 8 B2 10 N
AT DAH 8 2, K 2 By (ko v A 22 6 45
¥ o an AT DL £ SRS B AR G (AR I 1, T R
CARE RN BB, KA B T E R A O Fhrid
TER AR IR 53 A LA RRT 68 7= 28 1) A 23 725 11 JL AL

— AR, A5 B I GE H BAR L7 T i B
R D AR E 1 R S Sos ge vl
A ZEs 20 Be Tk RS BUG AR A AR 5 BRI
AR A B AR T R . AE AR, X
L2 HILAE AR R P A &, 2R S0 A B
(2003) FJH AFLP F1 RAPD % F #5044 £ K73
TG R AT 5% 2R R dt AR e B T I, 3 S ) O 2 5 A
WIEH] 26.9% . R F%E (1995) N K 78 08
PR 5 23 Bl A 2 A 21 A o GHE 15 2 0% 2R I R 3 A 1
SERIETE A, o [ B OGP i 384 AR S P R LA
ey, 2ad B S DUARBURE I & R F B A )
URHE AR ] Be HEAAELE R R s AR 7K 25 7, RIS
A 23 25 A7 A E A9 L AR S IR 22—
3.4 ARG B RIUAT AU 5B

L GETt I, B TR 4 K00 S A 2
Gb, BH AL, IR Fy ERR AT h A
TEF, MR 11 2 SR AL BIRF S
RV B R B AL A SCIEAG I B3 A S A R
117 SHORHHE (20000 70 871N 0y A7 55
J& TS BE A AL, RIAEARA RATAE PR AN LA B 1)
SEALIEDR, ajn aps ay MM ags ajay A agay 200 AR
AFERR, RIWAH W, ajay M apay AT RIEH
B, MRV E W HEFRILA Fy AQHE IR R R

LG5 BRI, o] DU B e A 1K P 2 23 il (1)
EBEREG — MBI . T AR IC A H LA
My RSCBAT AT B G O 2l AT AR
i, T REA NI AS B 4> B R AL A, ) LADARGE
S I AR B SO L, A B R )
KHE (Markov chain) 1L F% K 56 J8e 9 4> B 1% 11 445
CIKBTHAE, 20000 BATBAAJIXCE AL, )5
AR FF G 103 0 B (WA s 10 AT [) 305 3% B A 10 60 DA
(Yutao et al.» 2003). 40 Bl 0% [ 38455 T4 vy 1
TR, R mIEBUEAE G AR Lo A e A RS R
J5E KA ZE B R ) P AH HLOC R A T
ASCGHTH TARAHLL, e IR R 23 B A7 AT
Gt DA S PRI e o et R i A T AT AR ORI
P, FEA R EE L TEIRK QTL & 25T 7
Bro BT E W ER G AR % H B K (2n=88),
H A SR S MR R o A e (AR 2, X T 5K
IR EERE DR IR 5 A7 ve I LA K QTL s@ A2 73 A, s
N B O B RIS A . N B BORE SR
M e e P AR B L e B 22 1) 4 B i DA R o
BB 23 7 hsid CEetn SSRY 2577 1 e FF ¢

HooW B OK R CSIRO  ( Commonwealth
Scientific and Industrial Research Organization) 73+
WAL T Yutao Li 1 o 75 15 4% 32 B 18] 135 ) 2t
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