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2013065 2. Aep Bl AT RRSE & R S LI =
266071; 3. & SEHER S S5HARERLEE

FaagE? x| #2

266071)

ARHE R DL T4 5] 41 T R F Uk 2K B 7 2 5L o A2 & 4T (Exopalaemon carinicauda)/t

RENERMR, FIRBAMMIEEEMNALRINRRA#ATTRERIN, RITERENELE
EA K, HHEELEEHN). ZEEMH). 2AEREEQPIC)., FHERMLGFEFRESH, FA
HEREFTER R REES, FHTREMN, ERET, 33 MTELFE AR E 72 A
SR, BREETH N, H, PIC 274 2.758, 0294, 0.272; 3 MK ZW-FH N, H, PIC 47|
H 2258, 0.226. 0.214; 2.469. 0.283, 0.300; 2.219. 0.268. 0.207; W 1EH 3 MK ZBEFAFEM
BAEEERR A 2N 4NN REQHEN, AZMBRERN—F, A5 HRARE—
B, ARERFBETRTHRANINARZEISDB ML ERLFE Lt T RAE, FHAXRKE
BB —EWAREE; RNERRABENREEEE, &R RO R LR ERFHEK,
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hESHES Q341 XHFRIRAD A
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(Xu et al, 2010) . ZH A= )2 (1 2508k, 1987; JARTF4F,
2012). WM ESIYFkia et al, 2013; RBEFE,
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AL T ] T B (Tautz et al, 1989), Z5H45(2009)F]
14X 1 B2 51530 I8 1L 3 A RIZK R Fia—F g
PG, S5 ER, 3 /NS RHMAT & A sk
SRR, HIEZBREANTE—, ERHEAEERAH
6] o AHEFEFIFH 33 AN 10 3 IR 38 5 e M 28
ESRROE & 3T Nl -4 (2= =y oalll N el NER g ety

JERGEACFREE, PN E R R S B s L 454, Sk
FEIREA R 1 IR 52 2R 3ot 2 o et Ay D0 R g A2 Jo e 42 Tl 42
PEICRRTORE, I R I SL I S Y A PR LIRS S .

1 MR57EZE

1.1 ##
111 By TR AT 3 REEAT 2015 4
12 H¥HCE H E K = RBR2E 0058 B 5 16 K 7= 0 55 B i

KFE GHEBMREZELALELR, 3 MERBVIFE
AP ABINE, FRZBITWFH LR, A R Fy. Fs.
Fo45 30, BAF,, Fy%30FE, HEF30E, —80C
PR

1.1.2 314 WIS KR 33 X T RSN
AL EIF KRG RANU TR Y, mETAY T
(A RAF AR MIESIPITIIE 1,

1.1.3 & A 10xPCR Buffer. dNTP F Taq i 1
H R T,

114 FEMEAEE PCR ¥ 884%; HIKAY;
IR o

12 A&

1.2.1 DNA ## K S5 X 5F (2000) 0 IS 1Y

*1 BEBNRIESIIHFY

Tab.l Microsatellite markers of E. carinicauda used in this study

B HoRT B EEZ RS BN I(5'-3") 1B K
Loci Accession Number Repeat motif Primer sequence Annealing temperature ('C)
o ks (DT LIGRCCTTTce T .
BCD2 KU (AO) RCCAGGCGAACTACGACAGAT 59
.
BCO4  KUZSIAL (AGT RCACTITCTGAGGAGTAGGGAG 60
BCOS KU29M42 (CTDn RTTATTCAGCCTTAGCCATCAG s6
.
BCU7  KUMI44 (GAT RGGCAAAAGGGATITCIAATG s6
5
BCOY KU (TCTy RCAAAGACGTGOACGAAATT 3
ECIO  KUM947  (IGAT) RCAGAATAGCACCTITCCAGA 51
ECIL  KU29l48  (CAX RAGGTGTGGAGACAGTGCC 53
.
ECIS  KU29IS0  (CTy RGGTACATGACAGGGTCCGT ss
:
ECIS  KUM9IS2 (O RTGTAGOTGCTGGTGCTTG 50
EC16 KU289153 (CT)s F:ATGGAGTCTCCGAGGATG 55

R:TGTAGGTGCTGGTGCTTG




80 I A N %38 &
gkl
(DS R B P51 F19(5'-3") 1B K

Loci Accession Number Repeat motif Primer sequence Annealing temperature (C)
.
.
.
:
0
0
s s aan. ROMIAswoiacano
0
s kmee aan, FRGATSCMcsienacare .
.
0
0
0
”
”
”
EC33 KU289170 (GA)ao F:ACCTTATGTCGCCAGTCC 59

R:CGCACCCATTACAGATTG

By i, BHREUY DNA I T KE#iKd, —20C
TRAF o FH SR B i P VK FIAZ 1R B 11 I3 43 A A SOWL B A
I DNA P2 s Fk B2, SR BER] 50 ng/ul 75 H .

1.22 PCR ¥ AR FR 20 pl, Hr, DNA
M 70-100 ng, 2.0 ul 10xPCR Buffer, 1.6 pl dNTP
(2.5 mmol/L), 5% ET##4 1 ul, 02 pl Taq
(5 U/ul), PCR MW FEF K 95°CHiAE: 5 min; 95°C
PE 40 s, 47-63°CiR KR 40 s (AL I 7)),

72°CHEMH 30 s, 35 MEER; 72°CHEH 10 min,

123 WwRZLRERITE 8% 2 N s I 2 B JiE
500 VHLVK 2 h, ARG, MAH, BT R RN
MG LUK TS RN R3S 7 By oy 11, IR
AT AY T4 55 R O AR A A, g A
1 R REiGF, P 2 ARG T

124 FHE%IT S > Ji POPGENE 32 #i
Botstein 55 (1980) /A X ITH54 K R G E(N) .
ARG T E(Ne) . BB (He) . WD 24 5 B
(Ho). BB (D)MEEE RS EEPIC), HHEAR
FTE 33 A 1L A o7 B SF- X5 e PR 4 A R (MR RE AR
Al T Y R DS A5 805 i 3 R A B0 R I
FA R R Nei AR B (1972)i 1T RGER K
30T o

2 #HR

21 BEENERER

R AR 3 MR R 4IRS FER R 8L
SRR 20 R 2 TLAR Y, R AR R& A
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Tab.2 Genetic diversity of inbred E. carinicauda
fid  FAE O AMEEN eaE ZBFEE

Loci BN FEFE N, H &4 PIC
ECO1 2 1.267 0.239 0.188
EC02 7 1.788 0.414 0.415
EC03 3 2.130 0.804 0.449
ECO04 2 1.093 0.034 0.081
EC05 3 1.423 0.331 0.257
ECO06 4 2.818 0.708 0.578
EC07 4 2.531 0.467 0.539
ECO08 3 2.517 0.611 0.518
EC09 4 1.867 0.368 0.397
EC10 3 1.911 0.226 0.428
EC11 2 1.014 0.000 0.013
ECI2 2 1.610 0.137 0.307
ECI13 1 1.000 0 0.000
ECl4 3 1.330 0.223 0.229
EC15 1 1.000 0 0.000
EC16 4 1.271 0.174 0.206
EC17 2 1.722 0.599 0.331
ECI18 2 1.056 0.054 0.051
ECI19 3 1.840 0.599 0.404
EC20 2 1.723 0.570 0.331
EC21 2 1.041 0.040 0.038
EC22 3 1.751 0.603 0.348
EC23 2 1.202 0.185 0.154
EC24 2 1.989 0.057 0.374
EC25 3 1.042 0.008 0.040
EC26 4 2.087 0.079 0.424
EC27 3 1.836 0.583 0.412
EC28 2 1.918 0.448 0.364
EC29 4 1.799 0.277 0.382
EC30 2 1.328 0.049 0.217
EC31 1 1.000 0 0.000
EC32 2 1.056 0.055 0.052
EC33 4 2.215 0.757 0.450
Ajifge 2.758 1.611 0.294 0.272

IRTE 33 AN 1A 6 R | A A5 3 U B(N) i 2
7 M(EC02), />N 1 A~(EC13, EC15, EC31),
P AR B 2,758 A5 ARCGFEAEFE(ND A T
1.000-2.818, FIME N 1.611, MBHAM IS H (1)
JLREE 0-0.804, Hidr, 4 PMEEFER H F 0, H4b
A 9 NE 0.570-0.804 Z [1], H4x 20 4~7E 0.008-0.467
ZIa), SRR PIC 25 0.272,

BeAh, 3 NHERTE 33 AR RSB 72 A

SN, AL B Al H &5 EA 40, 53, 56 14
PEFE, Horb, 32 NN RFE R AEA

22 REBMEEELZSR

MG AL B 43 03155 3 MK RM N H
PIC 5550 3. NE 3 i LIE H A &+, B EC27 .
EC28 FH Ry TORL S I Ah, HAb# R B 251k,

HA 5 MELHERE(EC13. EC15, EC16. EC18. EC31)
KA —{7 5, B &2, EC31 FI R IO 5
A, 7 A% MEE(EC1T, EC12, EC13, ECI5, EC21,
EC30. EC32)RB N —fi5; H A, EC30 £
KT ENFE, 5 ANFEHFEECI3, ECL5, EC19,
EC31. EC32)RI MNP —fi s, TETARIAG YK
HEF, 2 NEENEE(ECI3 . ECISTE 3 MR AT
HRRIMALA, A REFA NG RHNER 2 NECL6,
EC18), B R A M4 &3 HEA 4 41~(EC11, EC12,
EC21. EC30), H R{FAMLiGHHNERHE 1 4
(EC19), i FiX Sehe A iy ali A 3L F A HAEHE—i 58 R
R, WA A R PR R Z AN,
R 4l A i PR T BB AE Sl 28 R bR 5 R e,
XA Z . 1 EC30 &K R HIHE A
#. B ZMH ZPEIKE, ZAEANE B &R R
PR E, WOTAEN B BRI

MF 3 R LIEH, A, B H ZAFH N,
H 1 PIC 4354 2.258. 0.226. 0.214, 2.469. 0.283 .
0.300 F12.219.0.268 .0.207,, 5 BF 4= BE14(6.697 .0.716
0.668) (Wang et al, 2016)F Ht, ELA T KR 1 A%
A. B. HZEZT09A 23, 19, 24 NN A
24 EE 3 ANEALFE, H 3 MIEAZ R PIC B/

F 0.5, BHESMKELES, EREMERECH 0.118,
MBS R 2 FokE, 3 NHEREIE &2 L)

B, B SRR EH G W MES
3 NEELE EC13, EC15 B R b ali&

H— AL, [B1E EC03. EC06. EC08. EC17.
EC22. EC33 KM FHIRMINEEL S, 810 F
RAIAEAE 2 AL RSN, I HWAE RSN ARS
FEH>0.5), Z5RE/R, BRI HHESE H ) E A
MR Z 710504k, (A4 A B0 R RS e 2L [m] Y
g R o

23 EXEE

F [N 4l SR B G 2 PR AT o A G 0 R
BRI R (%, 2001) 0 3 DNIEAS R B AE 2R HRL DN s
FHPEY RN A R E 4, NFE4TTUFDR, B8R
FHIMEARSR A R Fy, B3N AA RN 68.34%,
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Tab.3 Genetic variation of 33 microsatellites in three inbred families of E. carinicauda

N A R Z& Lineage A B Z & Lineage B H K % Lineage H
BT pam EEWE SUE jam EERE B0E gaw | SENE
&N H i PIC %N H i PIC HEN H & PIC
ECO01 2 0.049 0.047 2 0.509 0.307 2 0.076 0.070
EC02 3 0.047 0.056 7 1.000 0.707 3 0.036 0.052
ECO03 2 0.690 0.350 3 1.000 0.549 4 1.000 0.375
EC04 2 0.022 0.022 2 0.054 0.161 2 0.033 0.032
EC05 3 0.529 0.326 2 0.035 0.095 3 0.614 0.355
EC06 2 0.517 0.375 4 1.000 0.666 2 0.579 0.375
ECO07 4 0.567 0.578 2 0.317 0.375 4 0.550 0.560
EC08 3 0.589 0.499 3 0.644 0.515 3 0.683 0.550
EC09 4 0.429 0.432 3 0.283 0.341 4 0.552 0.478
EC10 3 0.247 0.282 3 0.188 0.544 3 0.368 0.379
ECI11 2 0.000 0.023 1 0.000 0.000 2 0.000 0.034
EC12 2 0.239 0.372 1 0.000 0.000 2 0.362 0.252
EC13 1 0.000 0.000 1 0.000 0.000 1 0.000 0.000
EC14 2 0.000 0.045 3 0.574 0.418 2 0.000 0.068
EC15 1 0.000 0.000 1 0.000 0.000 1 0.000 0.000
EC16 1 0.000 0.000 4 0.480 0.463 2 0.214 0.137
EC17 2 0.625 0.337 2 0.551 0.320 2 0.741 0.358
EC18 1 0.000 0.000 2 0.133 0.117 3 0.054 0.087
EC19 2 0.357 0.250 3 0.948 0.541 1 0.000 0.000
EC20 2 0.349 0.267 2 0.911 0.373 2 0.517 0.329
EC21 2 0.066 0.062 1 0.000 0.000 2 0.100 0.091
EC22 3 0.511 0.330 2 0.741 0.358 3 0.533 0.324
EC23 2 0.035 0.033 2 0.407 0.272 2 0.035 0.033
EC24 2 0.014 0.375 2 0.125 0.359 2 0.426 0.279
EC25 3 0.000 0.051 2 0.022 0.022 3 0.000 0.075
EC26 3 0.000 0.393 4 0.204 0.430 2 0.000 0.369
EC27 * * * 3 0.583 0.412 3 0.296 0.255
EC28 * * * 2 0.448 0.364 2 0.138 0.120
EC29 2 0.000 0.289 4 0.684 0.495 2 0.000 0.346
EC30 2 0.085 0.305 1 0.000 0.000 * * *
EC31 1 0.000 0.000 * * * 1 0.000 0.000
EC32 2 0.093 0.085 1 0.000 0.000 1 0.000 0.000
EC33 4 0.955 0.465 4 0.423 0.409 3 0.931 0.464
Ajzfge 2.258 0.226 0.214 2.469 0.283 0.300 2219 0.268 0.207
SRR 25 (HY BRBZNV ARG EEHY) H 76 2 8 (Gst=1-Hd/Hy)
Mean heterozygosity for Mean heterozygosity Coefficient of gene
the whole groups for each lineage differentiation
0.294 0.259 0.118
Ry TR AL L A

* indicated null allele loci

Fs N 67.11%, FHA N, B3] Foif, SFIRH 4G 71.01%. 57.01%F1 61.34%, fEfE—EM2ZES, BI%&
N 77.59%, M F,. Fo A T WEWRE. @it FEFEHNAGHEEARR, A Rk, HRKZ, B
BAAH, A, B, H KRR H 45 R0 58 REcE, HARRILR 4G R BARMIE U3
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bp
242

190
147

A% Line A

BZ Line B

HZ Line H

Bl 1 EC30 7p5il7E A &, B &M H R HYHLTK
Fig.1 The electrophoretogram of EC30 on A, B, H inbred lines respectively

x4 BEAMEXAIRABIMMHIE
BE(L IR R A S
Tab.4 Mean rate of homozygote at 33 microsatellite loci
in 3 lineages of E. carinicauda inbred line (%)

AL A% B % H &

Generation Lineage A Lineage B Lineage H
F¢ 6th generation 61.34
F, 7th generation 68.34 56.21
Fg 8th generation 67.11 57.80

Fy 9th generation 77.59

B a G, Mk, PNl ] IER K
JE EAR—ARHARIE SRR, ATRER TR, #
RHIFERZ R 2 N TR E k8 7 —E /i

LREPE
24 BIEEBERAZREE

R S L PRUTUR T B R L IE 3 /N IE 3 R ()
() Nei FCARIES (L B AR AL ARLBE L2 5. A3 5 T
DI, BEEEAT 0.178-0.352, BALHHILEA
T 0.653-0.837, A R B & HiA% 1B %31 (0.178),
A ZHH R s E B i (0.352) . F FH UPGMA %
IR B ILIE 2, I 2 FTLIE L, A BF B RAEH
H—3, i H ZEAE—. #6558 R il
FARZFGRRILITA K, Wi aeRE R BEA %,

3 it
31 HRAMEXZHENEESN

I H AT Y61 58 AR i AL Z R IR AR A NLH
PIC, NI R B(Go) PR N 45 R 5F . 4%
X F B AL L P AR T DI s L 15 57 0 33 AN

®5 3NMEERINEXRARBAEEESD, XMALT)
RORFERMEQ, MMLL)
Tab.5 Nei’s genetic distance (D, below diagonal) and
genetic identity (I, above diagonal)among
E. carinicauda inbred lines

AR B & H &
Lineage A Lineage B Lineage H
A A& Lineage A ok 0.837 0.653
B % Lineage B 0.178 *k 0.695
H A& Lineage H 0.352 0.315 *
H
| B
| A
—_—

1

B2 3T DG B 1Y UPGMA K%
Fig.2 UPGMA clustering tree based on D genetic distance

TPEBENAER R R 3 G ZR PR 72 4SS50
N, S LA 1-7 NS, PR A 2.180 1,
MK 33 AL A E VL5 BT AR A b A ) 381 %) 45 o7 5
KA 3-11 A, 38 8 55 00 58 Ak
6.69 ~(Wang et al, 2016), HIAT W, JT38 R EIZ5EAT
FER R > TR AR, X 251 54885
(2004)%} 41 F . (Xiphophorus hellerii) RW-H % Fq [
5 R (- Y 250 L DR B 2.600 ANARAL . S5 JE R e &2
ML ECO2, FEEBL 7 ANEEAIIEN B ROz A
VA 1A FE(ECI3 A ECLS), HIFE 3 NFE R
BAMRA N R — LI o %GR, AR
HENIEHF LR, 3 DNEREINE R ELEFA 32
A, PRSI 44.40%, AN, 40 NEEA7 I
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DR DU 7 45 R 2 () e B R TR R B A9 22 1), 16 I A ST 52
AR, HRANS IR R R TmEMME, 8K
RYE R ST AL R

Fe B B NRRIE N ZRE R, 2 B A (L A S Y
RiESHZ —. FIA 33 AR BN IAS A R A EF
3R RRZW BT 2R R 0294, KEFR
WG B 0.259, IZ(H Ik T4 8 [ IR A4
BEIR B2 28 5 B (0.689), e m THiECE F, BHAY)
T B T /N RS I A TR (0.277) (7528, 2006)",
(STl 17 N T a3 Bl 1 N BB i = el B L '
I3k, BERER ORI IR A FIEN , aifbf FIEH , ff
FERSE R AR T —BOmai &, 80T s e N L2k
PR o

PIC Sl i 5 Z A MERITE PR, 24 PIC>0.5 [,
TR AN Ry v B S HEA, 0.25 <PIC < 0.5 I R iEL
AMEREAL, PIC <0.25 B MK E 2 75 A0 (% 2ok 55,
2006). AHFFE AT 33 Ak TR A 5 F T 87 AR A
IR, A 27 MR IEELE, S MR EZS
&, 1 AMEEZE. HTELRABERNGETE, A
A B AZMH RZ5HH 16,11 A1 17 AMERE L2075,
HIHSEY PIC 44510 0214, 0.300. 0.207, ¥I/NT
0.5, BPESRMELS ., AR ERIL PIC X
0.272, AT B 2EREA R PIC (0.668)FIILAE % Fy i
INERURE RS BEAR (T2, 2006)7, 31531838 & Fs I
7Y B/ NARVRE I S REA(0.278) (4FTR, 2004)3%05E .
FHKBEEZMATERE L4 TR E, IE
FEAIFE MU E N R FR, HAEZE FE i R 4 (7 3
K2, PIC [,

R 31k 2 80 (G ) J2: i 1 B A4 0] 7E 224> A |
WAL ER , R BB Y 28 B B (H) A4 IR
W28 G BE(Ho B R EL, Bl . Gg=1-HyH,o ABF5T
HI3ARRBBHERT I REE R 0294, EHXANT
YR 0259, FEHAMERECN 0.118, H£K RN
XA B AR, R RSBSOS, B
RELE R R KF, RIVBER N2 G N 0,
HATRAFAE W — 2 AL O AT BE . 18 A% 401k R B iy B
FE AR ARRTHR A — N B 38 bR, B R RS &R
3 RAMIER ML RECH 0.118, FHAREAN] 19551%
A G BB AE S S 11.80%, FHIE R R

LE 3 NFRAMMZET ORI, BE ML AR

A B P Al A R AR KR B AR — AR
WAL . AWFRIEACR H &R Fo HF IR 445 %
h 61.34%, 5 =Yt (Portunus trituberculatus) 2
AL FR Fy WA 4555000 55.87%1 56.69%
(ERRRLEE, 20115 5%A A . A B Fo il 3L
iGN 77.59%, SMA/NERE 807 L3R Fi IF
3 R 45 (75%) (LR 2R %, 200 1) (B K /NAREE o 8 3
PLE SR HE , eI A A R, RN K
K, wElamais, FEOFEELA SRR,
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Genetic Analysis of 33 Microsatellite Loci in 3 Families of
Exopalaemon carinicauda Inbred Line

WANG Rifang'?, LI Jian>*", LI Jitao®>, WANG Jiajia®, LIU Ping®*

(1. College of Fisheries and Life Science, Shanghai Ocean University of, Shanghai  201306; 2. Key Laboratory of Sustainable
Development of Marine Fisheries, Ministry of Agriculture, Yellow Sea Fisheries Research Institute, Chinese Academy of Fishery
Sciences, Qingdao  266071; 3. Laboratory for Marine Fisheries Science and Food Production Processes, Qingdao National
Laboratory for Marine Science and Technology, Qingdao 266071)

Abstract To analyze the genetic effects and inbred degrees of 3 families of Exopalaemon carinicauda
inbred line, 33 microsatellite loci were selected for genetic analysis. Composition of alleles of each line
was analyzed. Number of allele (N), heterozygosity (H), polymorphism information content (PIC), and
mean rate of homozygote were calculated. According to gene frequencies of 33 microsatellites, genetic
distances between these lines were estimated. In additon, the dendrograms were obtained based on genetic
distances. The results indicatedthat 72 alleles were detected at the 33 loci with an average number of allele
of 2.758. The estimation of average N, H and PIC of the whole population was 2.758, 0.294, 0.272,
respectively. The average N in three families were 2.258, 0.226, 0.214, respectively. The average H in
three families were 2.469, 0.283, 0.300, respectively. The average PIC in three families were 2.219, 0.268,
0.207, respectively. And 7 loci could be used as special gene loci for genetic detection. Cluster analysis
showed that Line A and B were gathered first, and then merged with Line H. In conclusion, this study
revealed the pattern of genetic variation at 33 microsatellite loci in three inbred families of E. carinicauda.
And the results indicated that inbred families have reached a certain degree of inbreeding. Some loci
could be used as special gene loci for genetic detection and identification of independent genetic groups.
This study provided important information for genetic analysis and germplasm conservation in E.
carinicauda.
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