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( Fisheries College, Guangdong Ocean University, Zhanjiang 524025, China)

Abstract : Yellow grouper Epinephelus awoara is an economically important marine fish mainly distributed in
northwest-Pacific, western central-Pacific and South China Sea, but the number of its population greatly
decreased due to overfishing of grouper adults and juveniles, habitat damage and loss from bottom trawling ,
pollution, high demand for food and so on these years. E. awoara was listed in the 2005 TUCN Red List as
a specie with DD ( data deficient). Since molecular markers are very useful tools to estimate germplasm
resources, variety identification, genetic diversity analysis and preparation of genetic linkage map, the
microsatellites of E. awoara were isolated and thus its micosatellite markers and genetic diversity were
analysed. Firstly a library of partial small size fractionated genomic DNA was constructed with the E.
awoara from South China Sea. 96 microsatellites in 28 recombinant positive clones were obtained through
PCR screening the library with M13 universal primers and simple tandem repeats primer( CA),;. Among
these microsatellites, there were 39 perfect ones (40. 6% ), 30 imperfect ones (31. 3% ), 7 compound
perfect ones(7.3% ) and 20 compound imperfect ones(20. 8% ). The results indicated that microsatellite
sequences characterized by ( CA/GT ) n were abundant in genomic DNA of E. awoara. 26 of 28 pairs of
primers which were designed to analyze genomic DNA of E. awoara according to unique microsatellite
flanking sequences with the software Primer 5. 0 could be amplified expected bands, of which 13
microsatellite markers were assessed genetic diversity for 19 individuals. As a consequence, the data showed
that the average observed heterozygosity ( H, ), average expected heterozygosity ( H, ), average
polymorphism information content ( PIC) and average Hardy-Weinberg departure value (D) of E. awoara
were 0.598 2, 0.508 0, 0.472 2 and 0. 150 3 respectively. The findings indicated that although the genetic

diversity of E. awoara in South China Sea was rich, but it had been influenced by human behaviors to a

certain extent.
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Fig. 1 Analysis of PCR products for screening clones containing microsatellites in E. awoara
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Tab.1 Partial microsatellites repeat motifs and relevant primer characteristics of E. awoara

TLRE i T ZNEZ] b3l HRE Wik 127 TS 47 5 WIKRE
clone No. motif repeat type accession no. forward primer sequences reverse primer sequences Tm(T)
DI6l  (CA),T(CA),; Imperfect DQ914895 TAGTTCCAGAAAGCAA CCAGGGGATAATGTCA 51
D255 (GACA),(CA),, C‘;?rpfz:t“d DQY1489% ATTGTGAGCGGATA TTTTGCATAAGTGC 50
D260 (CA),,(CG); C‘;Tfle‘:‘d DQO14897 TCACCTCGTCTACTSGTCTT  GTTCATCGICCAGITAGG 49
D316 (CA)4 Perfect  DW\914898 GAGCCTAAACACCOCAAAT — ATCGAAAACCATCAAACA 52
Daggy  (CAMAALACY Comowrd o o GAGCCACGACGACTGTTT  GTCTGCACTTACTCTTTCTGTT 53

AT{AC) [mperfec
D469 (AC) .- Perfect  DQOI4904 ACCGAGATTAACCACAAA  TTTCGACGAACCGACATA 49
D496 (CCT (; ;‘ ;g?}) 2* ﬁ;’;‘:ffzgf DQ914905 TTACTGGCAGCAATGGAC  GATGTATGACTACGAATGG 50
D504 (CA),- Perfect  DQOL4907 TGAGACCAAACCAACCTT  TCTTCGGAACGGACATAC 55
D545 (CA)y Perfect  DQOI4909 TGCTGGCTCACTGTTACTC — CGTCTGCCTCCCATCTAA 55
D548-1 (TG),AG(TG); Imperfect DQO14910 ACCAGATAACAAGATGCC — GTAAAATGAAATACAGCTCA 53
D568-2 (CA), Perfect  DQO14911 ACGGGTACGTTTATGTGA  ACGGGTACGTTTATGTGA 55
D629 (AC) Perfect  DQO14912 CACGATGCGATITAGTCA  GTGAAACAGGCGTAATA 15
D162 (CA).C(CA)y Imperfect DQ914915 CGGGCATGTTGAAATT CAGAACGGCGAGGAAA 55

TAAGTGCATATAAGTTTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTCTGTCTGTCTGTC

VLJ&J&LMA‘ AL L A\JQ/MLL

B2 #aREaENAS I ERMER (GT)n EEFI

Fig.2 Typical (GT)n repeat sequence in E. awoara genomic microsatellite

12 13 14 15 16 17 18 19 M

B3 HAKAKNITIE DI 17 19 M AR A M pd 5 g
Fig.3 Amplified alleles of microsatellite D496 in 19 individuals of . awoara
M PBR322/Msp [ DNA Markers;1 ~ 19 {i # £ B 8 M43 2
M:PBR322/Msp I DNA Markers;lanes 1 — 19 individual numbers
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Hardy Veinberg V-8 ¥ 215 0. 732 5. 1ML &
D260 H1 D762 Wi B 1§k, Bl & Bk B &
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Tab.2 Number of alleles, allele size range, ohserved heterozygosity( H,) , expected heterozygosity(H, ),

polymorphism information content( PIC) , Hardy-Weinberg departure value(D) and

heterozygosity at the 13 microsatellites loci assessed in E. awoara

VR FRIC SN GER K/ (bp) % & MHEGE  LEGEAE THREER
microsatellite marker no. of alleles allele size range (Ho) (He) (PIC) (D)
Dlol 3 118 ~ 160 0.8947 0.6301 0. 5802 0.1199
D255 2 215 ~230 0.3333 0.2843 0.2585 0.1724
D260 2 212 ~210 0. 1111 0.2909 0.2585 -0.6181
D316 2 215 ~241 0.2632 0.2339 0.2155 0. 1253
D463-1 5 95 ~ 124 0. 5882 0. 5625 0.5319 0.0457
D469 2 200 ~218 0.1579 0. 1491 0. 1401 0. 0590
D496 11 159 ~215 1.0000 0.8918 0. 8644 0.1213
D504 3 237 ~283 1. 0000 0.5772 0.5270 0. 7325
D545 2 338 ~ 309 0.4211 0.3392 0.3048 0.2415
D548-1 7 65 ~86 0.9444 0. 7990 0.7657 0. 1820
D508-2 4 249 ~271 0.7647 0. 7206 0.6767 0.00612
D629 2 207 ~229 0.0316 0. 4386 0. 3854 0. 4400
D762 3 119 ~ 139 0. 6667 0. 6863 0. 6290 -0.0286
- $41{{ mean 3.69 0. 5982 0. 5078 0.4722 0. 1503
3 e HSERM (CA) 519i@ S PCR M 900 4> 5k

PCR ¥ ik 105 5 R Rl s, vl &
PB4 25 1 SR BURORE B B4, ()i
B T AL R TG R EARES A B
W TS YRR LR, kG P E
AR SR - 4, {H PCR ¥t TREL, B4
AR R A, B 0 AR R 0 7 A AR
Pk PCR 4% S0 5 150 <7 B 1 s e oy ot 1 O
e, A SR B FITT 2 Yk PCR ¥ 17 075 68 M 1T 42
BT R RS E BT R A T
B (CA/GT), R EL " " WA %

kM T & A (CA/GT), MHMERKEL T
511 28 4~ BHAE ST R, RO BRI K 24 30 4> e Ak
A1AMHERRE. BTSN EEPEARBRNT
AR /N 800 bp, | b o] 15 H 7 JE R 41 A R
H2.5kb A1 MHIE. FEFEHK %6 MY T
EFyh ., (CA/GT), 555 1, 5 57.2% , 3%
KT (CA/GT), AR ARAENAT TEF
BHAG . AMAMBERUNMPEL
41.7% IRt 88 A TR A
R, AHRERH, EFARATR AKX
BRABEEER T, A HAh =R DO



846 Y s

EiA

% g 31 %

MR EL M EEFY. P EEREA
60% TE 8 ~25 K 2 ], iX 4555 Ellegren"™ 4 §7fi
TEMELHL, A EREIPRERESE
30 KEELLT,

R A Y S e i TR 85|
EAT A A B £ ] A BT LI R A o T 5 | P o
HAOWME(E merra) B FE AR (E. quernus)
AR EHATT T TR AIRE, BT
Satyendra % *' 8| F5i 2 4 Fh i3 T 31 9 5 vk 1
HORAMNS MY D ERCH, ERILAE LT E
HFORAMTRENRE, ALRREBTEARA
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MOEF O AR 2. R SRR 77
B ARBFFTRY 13 M AR R F R H 5L
M2ty BIEH 7% & BERYTE I [ Satyendra 2 °' B
TBAYTEEE (43512 3 ~6.0.291 ~0. 958 F1 0. 348 ~
0.716) I, X 5 D EMICHHHE A HE L

BRGNS IR T F R SN
MRS MRS S FE R, AMEH
HOMGHEK VY RGEM P EESE
(H,)K0.508 0, F- WL A% & (H,) #0.598 2,
WIHE A AR EZHEER . 8 D504,
D548-1 1 D629 ) H, il H, TEfER KA £ R X
ATRE R X 3 AN B TR R AR SRR Y, 7
PCR § 3 Rt eh | 2 ok % (o 2 A B 3l 1 R
MEHER & S B Pal & Frd R e 2 & Bt
KONTIRECH, M H BBRE. ZE5EESE
(PIC) 2 — P4 2 R AR A5 FE BE A o ) ZAEE R
FERIbRIE . ASCIE o AT AY 26 i TR 7 5
BEBANREESN Z5FEREEE0. 1401 ~
0.844 2 Z[8], A PEO B A7 B A07 A B 50% ,
HEELZENSE 7 4 (D161, D463-1, D496 |
D504 . D548-1 .D568-2 . D762) , 1 £ &1 54 4
A~ (D255, D260, D545, D629 ) , %l 4 2 Ao &
(D316, D469 ) M /& i & £ & {i &, Hardy-
Weinberg i# 7R B 5 40 (D) R BL T Ho #1 He
HZEMTFEXRER,D EBEIE 0, EEH 5 i
ML T ACRE, D (E R IER R A & TidH,
D AR N FRATHRRIRES, & TF3H
G — M B AR 5T 58 AT /OB R B
PREHE, In— R AEEN FREAEHRE

R 80 SR 2 i 7e A ] 1 3 %007 ( founder effect) Al
HRERAL LY ( bottleneck effect) 225 2 % AN -T- 18 2L
S WA THORRR T 5 B8 & F A TR
ATEEIR/INAE KA, IR ] Be ek AR BB 1L P51 A
A EHEECHANTRBERESERE
WL ERBTECY , AP F Y D 281k Bl
F M —0.618 1 %]0.732 5, [RIET B T2+ 4 Fit
(8 ML) FHR (2 M) HE . A
FIRSH A B (R R B TTE B 3 A A6
M E S REARAE T 19 B RATERHIY
D235 13260 D545 §1 D629 #EfT PCR B A3 1
DB MEBCHE Y38 =4 50, Hofth 9 X514
R e A RGE R E . AR SRR A
TRAEE SRBEAGMERE RN LR, T
RE R i1 Fod B % Ah T IR LR 24 f it
A Z B . H e, AT LAE
RN E A B AR A 2 S KCF RS g
ZHMEEE  HEMBEMMPEERIRZE A
KIGBH — B SBENSRATE AR ik
LREMERYRAT , JF OR 3 I8 1 A A PR B RO 45 il 5
L (s ARG B LT — MERE R
FEEE. FENENEFARABRETMH 41
FRCHBIE M E MR, R E AR FE™
LA T R M 03 45T A SRR
A .

M ORN—MEENERE R =4 m
W DR 5 HRen TG AR, 2 &A% A 5
B PR RBER M ARAar T ET Y
SHAM AR AE —E KIS R, R AR T
15 26 M TR 514 (M1 % {F 2. AT 7 GenBank 1§
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ARG BRI B O, AR TR
RIS ARYE , T N £ 58 ()R 1 3y T 4%
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