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B, il 2= #245(2009) VR I 58 B FR R QTL 414
FOBEARE TR s AR T8 55 (2004) T i A I 52 4 e 12k
5 F i (Lycopersicon)iit ¥ 14 AH ) RAPD 4 Fric
111 2 Hp A A 2 138 (Sekino et al, 2005; Ruan et al,
2010), AT 2B AR X e % 2 9 fi(Oreochromis
niloticus). §%% % JF ffi(Sarotherodon melanotheron) &
BTl N T o ] Vi o A o N U Lot 0 i T
PR T 0] 52 1) AL 00 (2B 1 = 48, 2008; SR A4,
2015; X TAH4E, 2009); Atk (201 )FI A 132 Xt
SSRs FRic Ml 63 X} EST-SSRs Fric %41 FC i (Cyprinus
pellegrini Tchang) F01 fif £ £1 # (Cyprinus carpio var.
wuyuanensi )BT FE it R B 22 T 84 DRI TR
W, I SAERMRHAT TS T .

AR, T DR BORTE S B AR 7 Ao
43N Tz N H (AR AE, 2011), BEEFEAE(2012),
Jia Z5(2013) A1 ST 2 XA R R 3 AN [R) H B4
Mgt ZREVE R AG 25 AT T 400 . £ H J7 5%
(2016)P 7] JHI sk T35 %305 58 % R W ast % 2 REME 40 AT
Bl 3 NMERXRRFR 79 HARMLAGERE Lk E
56.21%-77.59%, I HEXREC R LEH ., hTIF
KRZJE T4, HAT, 7RI P #EAT ms2 T 2
A FT 3D o A58 R T R 1 I —4E 0] 2 M Al
PR, BB THERAMEZRER, XA
25 MECDESRICXT 3 DNRISS K RIAT T il 2k
AT, BT LRI R K RN, A
A IR L F A AR AL PSR

1 #MH5FE
11 REMBRERRE

MOV G2 0 B A BRI 2R H R S A A b ik
PRARALGT | AR L MBI ASRE N IR AR B AR
3P RRANIALRER FIIMET A 210Q x
&1Q xHEG; B. HIEQ x(HHEOxZRIIJ4)H)JI;
C. (1LY xHENH xHEI; Fi. 211Q xHEJI.
111 @ XERGIRIEE Al FARIZE R
FRAHL 500 B2 T WIS R K, splic A 200 L Ad A,
FKHERTEIGE . ARRRRF BT &4 —
B, ARLIRESE E4¢ i (Brachinonus plicatilis) . i 1t
(Artemia sinica) y FERE, FERH#K 10%, ELFRS

Kt IR SATPER G, AR R 300 BATIER, %
A 500 LA, dREedeiE, TR SRR —3L

R R RAANRTE AR, 25 K R BEHLIEEEL 30 |2,
BUILA, A 95% L BEPR-TF, FRHEHC DNA,

1.2 E[F24H DNA FIRE

FENH DNA FHEECS BB XIS (2000)14 55 ) &
ik, IWERHIFEULA P REGEH 4 DNA,
WiT K ddH,0 Y, #BEE 60-80 ng/pl £ H .

1.3 BEAMEREZA DNA R T ESH

Ve A AT & M 28R 25 X B2 RE
Sl 1), A TAY TR BOARA RS
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95 CHIZLME 5 min, 95CAEYE 40 s, B KIRE@9TC
—63°C) 40 s, 72°CHEfH 40 s, 30-35 MEFR, 72CHR
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14 WMIEHEFESIT
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K. WAERR, 28K RTE 25 Mo DR BN
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i LS AR GHNE R g A

2 #R

21 BEESHEHN

3 ANERRR R BN R AL Z RSB N,
Ho. He. PIC WLEE 2. 25 MV A5 7E 3 ANK A AL
B 62 MEMNFEH . KK RGN FLHE 5 R 56,

1) He YX. Improving drought tolerance of japonica rice by BC breeding and QTL pyramiding. Doctoral Dissertation of
Shenyang Agricultural University, 2009 [fil = #. NI E A QTL Ak RERILRME. R KA A 2= 00ie

3, 2009]

2) Wang RF. Genetic diversity in inbred lines of Exopalaemon carinicauda based on microsatellite loci. Master's Thesis of

Shanghai Ocean University, 2016 [ H 7. #JRBHIFERE R RN TR 0T DRI IS A 24008 3, 2016]



XIJLE%: ¥ R M IR (Exopalaemon carinicauda) ] 32 5 2y % 48 B B TR 43 Hr 135
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Tab.1 Microsatellite primers of E. carinicauda used in this study
o7 5, Bty Bt EE )T LY/ 27 1B KGR EE
Locus Accession Number Repeat motif Primer sequence(5'-3") Annealing temperature(‘C)
BCLOZ  KX34T44 (TAYT RICACAGCAAAATAGCACCA 51
B
pISOEmTe
BCLOS  KX394747  (TAT)S R.GAGGCTCAATACTACACA 57
T,
SR
SOk
s e omon DERIOGRNAY s
aan wwes oo [EOSTOENGL
ECL11 KX394753 (T)10ctag(T)10 Eﬁég%iggggﬁﬁ&/}g? 51
BOLIZ  KX3475  (A)10nA)10 RGCACGCATTCAACAAAAC s4
ECL13 KX394755  (TG)7taca(TG)7 Eﬁ%%‘é%%i%éfé%gigéﬁ%k 51
ECL16 KX394758  (T)l4ctttatga(T)11 E:ZTAGCTC(;;TTC({?TT&(LC&%GGC}GCGA 53
ECL17 KX394759  (A)l0cattgacgta(AC)7 Eggiﬁ%&%ﬁ%@%ﬁ%ﬁg% 51
o somey DOENEROTEE
can o o LEOCTIEONY,
ECL23 KX394765  (AC)6geacatg(CA)8 E:zfxiTcTchTTCAC:cCcGTAT%Cc%%é 51
oo ooe LSEROMOTOD
I = RIS 1 S
ECL26 KX394768  (T)llactgttgatttt(TG)7 gﬁiicc?gﬁgggfgggiggcl 54
BCLZT KX (ATA)S RAGCCACGATTGTCATAAC si
R
ECL31 KX394773 (AAC)S F:GTTCTGACAAAAACCTCG 5

R:CGTAAACGAAATCAGTCC
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54, 51, 3R RILFELFEAE 39 NSEA LA, F
H, A RENEMENERLZ ., @t—2i8, K
3AMIR R . BRRRER . BAERHAM 25 AW
i Z2 R B A R F8 bR - BE R SRR 3, T B0
TR R 2Z S5 T, ME3I TR, AL BAIC
AWM FE Ny /3518 2.21, 2.18., 2.09; M

M 244 BE Ho 43914 0.3805. 0.3703. 0.2489;
ZRAE He /0910 0.3629, 0.3998 ., 0.2503; 4515
& PIC 435N 03257, 0.3391, 0.2585. A, B [f]
TR Z BT EE L (0.5<PIC<0.25), i C FAZK R
FARE Z 4 (P1C<0.25), HIETE KRS RER A
A

*2 FEXRABHWIEMNSNEESHEESHE

Tab.2 The genetic parameters of 25 microsatellite loci of each backcross family

7 [F] 22 #E K A Backeross family A [ ZZ B {A B Backcross family B [M] 22 #E 1K C Backcross family C
Locus N, H, He PIC N, H, He PIC Na Ho He PIC
ECLO1 2 0.0491  0.0491  0.0467 2 0.4471  0.5089  0.3072 2 0.1221 0.0761  0.0700
ECLO02 3 0.6365  0.7333  0.4600 3 0.5336  0.6356  0.4921 3 0.8007  0.7835  0.4921
ECLO03 2 0.5221  0.4721  0.5683 3 0.6705  0.8705  0.6641 2 0.6154  0.6901 0.3550
ECL04 1 0.0000  0.0000  0.0000 1 0.0000  0.0000  0.0000 2 0.0000  0.0000  0.0061
ECLO05 2 0.6027  0.5000 0.6111 2 0.3174  0.4079  0.3967 2 0.3332  0.3289  0.4410
ECL06 3 0.8996 09116  0.5539 2 0.7714  0.6740  0.5539 * * * *
ECL07 2 0.1237  0.0222  0.0317 2 0.0000  0.0000  0.0018 2 0.0000  0.0000  0.0041
ECLO08 4 0.5611 0.7000  0.6798 4 0.6373  0.7338  0.6853 3 0.4437  0.5698  0.6420
ECL09 3 0.6721  0.6333  0.6311 3 0.8251 0.7887  0.7378 2 0.1034  0.0244  0.1270
ECLI10 1 0.0000  0.0000  0.0000 1 0.0000  0.0000  0.0000 1 0.0000  0.0000  0.0000
ECLI1 2 0.3142  0.2000  0.1638 2 0.2221  0.1723  0.1638 2 0.0312  0.0151  0.1410
ECLI12 2 0.1546  0.1079  0.2310 3 0.2135  0.3559  0.4499 2 0.1393  0.1339  0.2014
ECL13 2 0.3121  0.2000  0.1638 1 0.0000  0.0000  0.0000 1 0.0000  0.0000  0.0000
ECLI16 3 0.6667  0.5667  0.6167 3 0.5774  0.6356  0.6030 3 0.7835  0.7835  0.6050
ECL17 2 0.2166  0.1667  0.1529 3 0.4907  0.4705  0.5312 3 0.3359  0.3359  0.3821
ECLI18 2 0.1998  0.2667  0.1416 2 0.1392  0.2326  0.1410 2 0.0225  0.0225  0.1849
ECLI19 2 0.2118  0.2000  0.2937 1 0.0000  0.0000  0.0000 1 0.0000  0.0000  0.0000
ECL20 3 0.5124  0.4667  0.5925 2 0.6831  0.6740  0.5814 3 0.4211 0.4211 0.5804
ECL23 2 0.0892  0.0333  0.0323 * * * * 2 0.0517  0.0517  0.1167
ECL24 2 0.1007  0.1667  0.1411 2 0.1667  0.1338  0.1268 2 0.0037  0.0037  0.0603
ECL25 * * * * 1 0.0000  0.0000  0.0000 1 0.0000  0.0000  0.0000
ECL26 2 0.5731  0.6000  0.6004 3 0.6221  0.6751  0.5896 3 0.6393  0.6393  0.5946
ECL27 4 0.6796  0.7333  0.7082 3 0.6387  0.6723  0.6820 3 0.5951 0.5951  0.7002
ECL29 3 0.9333  0.9667  0.3499 3 0.9333  0.9559  0.4292 3 0.5336  0.5336  0.5001
ECL31 2 0.1033  0.0134  0.0465 2 0.0000  0.0000  0.0021 1 0.0000  0.0000  0.0000

PN TR (0 AT T
* indicated null allele loci
#3 BEMRESLIMIIEMS LHBRESHEMESH
Tab.3 Genetic diversity parameters of 25 microsatellite loci of each population
FEVE Popalation I A g3 PEOW PHES
SR HE P N B K EL N, A H, FAE He R B & PIC

A= ## K Wild population 2.97 4.48 0.5891 0.6535 0.5821
A2 % Hybrid family 2.78 4.32 0.6138 0.7006 0.6123
[FIZZ K % A Backcross family A 1.45 2.21 0.3805 0.3629 0.3257
122 % % B Backcross family B 1.32 2.18 0.3703 0.3998 0.3391
22 HK & C Backcross family C 1.09 2.09 0.2489 0.2503 0.2585
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22 HWER

3AKFR 25 ML BIAE I R A
(# 4), Hrph, ECL10 7E 3 NI HE R #R LA T 4
4, ECL13. ECL19., ECL25 fiiifEB. C K& Tk
TS, ECLO4E A, BEAP K444, ECL3I
16 C AP RI A A WA AR BRI RR 4l
A HEAE (7 I AR 7 1Y) LR 45 R R I Al Ay
MR 53.86%. 56.53%. 63.33%, B3EE TR AREHA
FEN 453K (16.91%) FI 4228 5 2 Ay HE 4 4l & %
(15.38%)(% 4). HTE 3 MR RZHP & LI T —A TR
PR SN 4 FiR, A FRRTE IO 3

K47 5 BCL25, B K& 1 By Jo &% & v 56 H A s,
ECL23, C K& BTN I AL &5 ECL06),

23 HRREMELFEBREEEUE

fifi 1 PopGene #4715 R FHUF 3 ANWISEHK
A MY Nei Foprifist &0 & Mg G MR 28 GE 5), @
fEIEES AT 0.0899-0.1649, L AHMIE /T 0.8479—
0.9140, B EXZM C ZRZM MBI RRM, AR
FH C RRAWA MK A BLIERE, @i UPGMA
PR REE A DER, BREMCEKREREN
—X, H5 ABERR R,

x4 BREMASMNRRAETE

Tab.4 Homozygous sites and homozygosity rates of each population

Ptk Population AR (45 AR dif
Null allele loci Homozygous site Homozygosity rate (%)
[l %% % A Backcross family A ECL25 ECL04 ECL10 53.86
[f132 % & B Backcross family B ECL23 ECL04 ECL10 ECL13 ECL19 ECL25 56.53
[M132 X & C Backcross family C ECL06 ECL10 ECL13 ECL19 ECL25 ECL31 63.33
4 4K Wild population 16.91
22 % % Hybrid family 15.38
#5 SNERANERZRABRIEREED, 3 iTit

MALT)RIEFEIED, WAL L)
Tab.5 Nei’s genetic distance (D, below diagonal) and genetic
identity (I, above diagonal) among three backcross families

MIZRRZRA FBILERB  FHLEFRC
Backcross Backcross Backcross
family A family B family C

[EEEEYN
Backcross
family A
mIZE R % B
Backcross
family B
EEFENE

Backcross
family C

*x 0.8568 0.8479

0.1545 *x

0.9140

0.1649 0.0899 *x

— c
1

K1 BT EE B UPGMA R
Fig.1 UPGMA clustering tree based on D genetic distance
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RGBT T 3 A WIS HKRTE 25 M s
e Z R A FE PR (Nay New Ho. He. PIC)HIFHY
HIFR 3, SFALHEEU(N) I, A 8555 0 P
(N FHE , P 2805 B85 1 PIC, ¥4 A (H,,
Ho)#BA FIrREAG, SEFAERER A2 KR LA T
IR, 3% 5 F &% (2011) it iy 7 6% (Paralichthys
olivaceus) 1 22 5% 72 5 WP A SE AR G R AT L R D645
(2012)FIr ik Lr 4 il (Oxyeleotris lineolatus) fl = Kt
23 (Oxyel eotris marmoratus)|il 52 % 2 5 A 5% &
(X ELZE AR . 38 R R 8% 2 RE P R R AR A
G i PE IR AL e, UEF B M 32 M HEA T2 A AR
TR, PIZRRMZRE TR, digFHm, BhR
HEBR T R Rl sg K R M gead 8 h A\ Tk R0
—HSEARAR, I RS A A A R R R AR, 3 AR
A AN FE IR A BRI o ELAT B4 g — PR R )
R4 FE(ECLO2. ECL16, ECL29 %), X #64 i
GNP SRS LN T R R TP o ST ViV N e
AR TR . T H 55 (2016) V] TR Xt

1) Wang RF. Genetic diversity in inbred lines of Exopalaemon carinicauda based on microsatellite loci. Master’s Thesis of
Shanghai Ocean University, 2016 [T HJ5. # R AUFEE RIBAL SN T RS, IR LR A =008 3,

2016]
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P AN (LA, 2009), XL A
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32 REERASGELN
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545, 3 NI R RAEAE— DL F A 4liA 7 25 ECL10,
5 E6 {37 5 (ECL04 . ECL24 7F C K &) BAR KA 53]
SERMAG, A EE LN, XL T REREE
[ 5 AR ER ) 18 o i B A 5 44l (F H 55, 2016) . [H]
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PP SF R R A T RS, SIARRES 2454,
MEBCCY WA 2 3, Wl ae I M RIS R R &
DEH R AIREA SRR TR, FECUE R
S LB B, DT 7 A T a8 A T A i 2 -

FER R 2l A R SR BN B Sl AR A A
LR L, A58 o AT [0 58 5 2R el 58— AR 4l 5%
HBIRFN T 50%LA L1, SEPA BRI 4G5 4(16.91%) 1
TR Z WA R (15.38%) A 1w, il 3 4
122 R R M IR A A iR R . 5 R EQ2015)
EJe P B Ak 5 5% P B JE A ) 1] 38 BER AT 15 45
(2009) 7 i i 2 £ 7 0] 52 BEAA v I 45 21 1Y [R] 58 5K &R
()3 fE S REPERRAIG  JE R 2l A P T s (R 257 AR TRI
ZHWEFZRRE LR IEELG SRS T HIY
(2016) VA B SR 3 ISR 7 ARG AL,
VI [ S AR T 38 W] S R AR A 3 R 4 5 AR
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W, AR IR SR AR A a8 AL A b a2 M T 50% . SO,
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Abstract

In order to analyze genetic effect of the ridgetail white prawn (Exopalaemon carinicauda)

backcross families, 25 microsatellite loci were selected to detect the genetic characteristics of three
backcross family A, B, C, generated by our laboratory. The results showed that among A, B and C
families, the average number of alleles (Ng) were 2.21, 2.18 and 2.09, the observed heterozygosity
(Ho) were 0.3805, 0.3703 and 0.2489, the expected heterozygosity (He) were 0.3629, 0.3998 and
0.2503 and the polymorphism information content (PIC) were 0.3257, 0.3391 and 0.2585 respectively.
Compared to the wild and hybrid population, the genetic diversities of the backcross families were
greatly reduced which belonged to moderate or low polymorphism. 62 alleles were obtained in the
three backcross families in total using 25 loci. Specifically, 56, 54 and 51 alleles were obtained in A,
B and C backcross families, respectively. In addition, there were 39 common alleles in the three
backcross families. Six loci have homozygosity in all backcross families (ECL10 in A, B and C
families). The average homozygous rate was 53.86%, 56.53% and 63.33% respectively, which
showed that the purification rate of gene was rapid and the backcross is suitable for selective breeding

in E. carinicauda.
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