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HREMIHRRTEGRRETE

AW, R OB, EH, waem,
§|3 N 1,2’ %f‘ j: 1,2, gﬁ)ﬁ;)%%lz
(1. B K 7= B2 T B FE WK P AT, RO AR B R g L BRI R P SRR E, TR TN 5103005
2. RB AL TREEARB G, TR 510300)

WE: W TETESRAMRITEF TS8R, AAREI G REMNFEALNT &
EFFRERAMILES FRIBESOSRESRA MK TN RE L AN, FWAETETE
FHAR. FRET, ZARFHREN RN L EAFILEL N BN ELEE, FHE
£ ZE B (N A 9.91, “FHAM &4 E(H)A0.651, F 382 F 4 (H) X 0661, F3#%
SHEEEAEWPION0621, AHFEME S, Wb, & HCervus 3.0 43 € 4 £ 3%
FRMI2EEE RSB EATIVETFRMRATHENIN, FREF, URNEAMEE
FERHS % b, 12 A0 BRABRMELI58%; BT EMREDHKEHNSH, ER
He W BE % 35 $)99.1 %, B M # & AL49. AL37. ALOl. AL20. AL14. AL18. AL15%¢
ALSIEBN S AURENM I EREAEERAMR I EFTLETNR KR, EXNEMR
Bl Rty ERT, ENEHEFHERE H9.1 %, RIEFTERE T ARG LIRER B K
W, EREEENI3 %, ZARMBNM L ER LA RN ELERATE R ZRF

FMETER. MHLEFSTHHXATERBHFNEARF &
REIE: EHEMRH, M E; xTEE; BN

hE DL S:S917.4

T B8 PR (Acanthopagrus latus)sK J& T 12 H
(Perciformes). &l (Sparidae). Pl )=
(Acanthopagrus), | 1Z 4340 T 2L . BTHiAR i
EREEVE . PRV R S SR A 0 Tk
R SO O, ARk, R R EEM S
2, R R A R R G , FR 1.5~24F A RE
K3 250 g/ Ay BT REAR , O PR T R SR
FEZ AP R o ARk, TR
JE A B 55 T SR B g AR PP E IR, A
™ R A s [Ny B G R 7 R A A S
FEHH . M EANTEHSERKN, S8R
By o B4 % BE b BT E R A, PO IS, FRAE
PERE T R LA b vl ™ o ] 24 1 B B R 6 A A
b F T AR 2 fE R R JRE o TR I X AN [] b 3R A 1Y

WS HER: 2018-10-11 f&E HER: 2018-11-29

ERFRERRD: A

B R AT A BT PR ORI R AR L AR AR
JEBE, TR AR AR ATk — R AT K
AT o RRET RERAFHA I R AR i Bl
[l REGS MER 1 RIG1E B, AROLHE SRR
ik, X BEREA BT BB TR, SOESE T I
PRETH, GRRIE PRI, B e A R )

TE AL T AT b, B R TR L
2L, ORI BEAIE 25 4R 10 HE RL X 73 A [R]
U AR R R — B, K B[R]
RIFR R E T BRI ThRic Xy, H
JEAEBEAT R RER e Bl X R A, BT
PRIiC R B A% & 5t HLOE E AR R R R R M)
T 77 AT LA AR 77 56 A 0N I AR, 0 1A
0 —E MR EIE . DNA - FAric AR B A

BEIITE - A 2 ATk (RO )R & 151 (201403008); 7 [ 7K 7= B} 252 F 5 B 35k AR A A ol 55 9% 5 351 (201 7HY-XKQO1)
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WA HEEFEE . K F B R M
GRS, TR 5> 0l B A AR R O A
A7 N Tz

Bl 5 P R Y R R R, K R DNA
o FFRic anfg T A2 Frid (simple sequence repeat,
SSR) M AZ 1 ik Z2 2 PE (single-nucleotide polymo-
rphisms, SNPs)%/r FARic HAR & 28 0 HI 3K
FEah, W TR (Parargyrops edita)”® .
(Cyprinus carpio)!'”' . K@it (Larimichthy
crocea)M% o Db 4y Fhric £ AR W DL SR B A
WHELG LR, BV IEMMRIELR, Bkt
TERFESELERASE, WA THRESF
B L AP R TR AT BHET, A - E I
KT R A I 8 R SSRARIC! Y, {H &K SSRE
1N T 8 6 R O 5 AR M DR I R D
KT, AR HSSRARCHI ik, HIRESL
BB R ) R M Ay TR, IR
I T8 S R R R R R, B R
HERA . MO AR AR BRI SSRARIC A &, Sy 18 68 L6 1Y)
RAMEE MR RE R MEERE . S8R Ty
e, AR T A Al T (R R R

R U E SRS RES

1.1 SEIe# s
S IRy 6 O S £0 1 122 R ) 2R PRV Y A

(9 BF A W, FREE T b KT R AR A 5T e R T
IK 7 IF 5 U e BT KT I S R s S B
M, 393 TARIE T2017 4E12 A i@t N T 4%
AR A5 1 o B RO TR &5 KR o R4 i R A
Fmata, AP TIOKES &,

1.2 EEZHDNARYIZEX

ARSI R FH 28 B B - S0 R VR O 1
FFfFE I ZHDNA, HARD TR . KR fEm 2k
g 25 AT fa S fa FEA LA 2 mL .08, HTE
Gz PRI 012 h LSS A B A R . B 2
W [100 mmol/L NaCl, 50 mmol/L Tris-HCI., 20
mmol/L EDTA(pH 8.0), 1% SDS, 200 mg/L % [
Fi KA 21 57 5 (4 J8 8 5 5 Rt fk 56 °C
HALE BN, RS . B-= 15
(1: 1), Afrdde, SRS HNEIE, 75%
LEEHURDINE, 37 CHE TR AT S, A
50 uL XLZEIK, 1 56 20 A )5 W B 8 100 ng/uL,
=20 °CIRAFTF A -

13 SRt SHIESHR

TEIZ S Y S AT S b, 19 3] 1 i
Fe R B, BT TSSO RIS, SRR
ARV 361 B A 68 0 DN AKE i oF B 1 1 22
B, ERE GRS BB SN2 X5 H]
TIRERZRTHEGRD, MAETAEY TR

#F1 2B EFRICSIEHE

Tab.1 Characteristics of 12 microsatellite loci in A. Iatus

i el HEHIT 1 R BEKAMbp 1B KR JTE/PC x5

locus primers sequence repeat motif allele range T accession no.

ALO1 F: TTCAACATGTGCGGCACG (CA)14 157~200 60 MH727594
R: TATTGCCCTGCACAGTGCTCCC

AL14 F: CAGCAACATGCTGCCATTAC (CA)9 177~193 60 MH727595
R: GTGTGCCCTCATAGGCAGTT

ALI15 F: CGGCTAACTTAATGGGGGAT (TTA)S 138~147 60 MH727596
R: GCTATGCTATGACAGGCAACC

AL18 F: ACCTGAGCCCATTTCAACAT (AC)14 305~313 60 MH727597
R: TGTTCACACGTCGTCCTCTC

AL20 F: ATTTGTGGTTTTGATGGGGA (GT)6(GA)7 228~246 60 MH727598
R: CGTGTGTTATTGCCTCATGG

AL21 F: CAGGAGCTGAGCAGAAGTCC (AC)8 352~358 60 MH727599
R: AAGCATCCTCCTGATTGGTG

AL26 F: GTCGATGCGCTACACAGAGA (AO)11 248~264 60 MH727600
R: CAAGAGAGTTGCAGCACAGC

AL28 F: CAGAGGTAACGCACACATGC (CA)10 262~272 60 MH727601
R: TCAGCCACCTCAGTAGGGTT

AL37 F: CCTGGGCTTTGATATGCCT (AC)8 216~238 60 MH727602
R: CTGGCTCATATTTTGCCCAT

AL46 F: AGGCTGGTGACTCACACACA (TATT)5 324~339 60 MH727603
R: CTTTCAGAAGCAGGCGTACC

AL49 F: CGGTAGCATTTTCACGGTCT (CA)18 262~292 60 MH727604
R: CTGCGAGTTCACCTTTCACA

ALS1 F: CAAACGCAGACAGCGATAAG (GT)13 341~349 60 MH727605

R: CCACCTCAGAACCCATCAGT

i EEERTHY, FHSRREREIT, MTRORE T W TR o

Notes: brackets demonstrates repeat motif, number demonstrates number of base repeats in the column of repeat motif
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JBe A A BR 23 W) & LS ity A FAM . HEX FITETIY
PG -

PCRIZ MK Z (10 pL): XWZE/K7.6 uL, 10 x
PCR (TaKaRa) Z& i 1 pL (5 Mg>), 10 mmol/L
dNTPs 0.15 pL, rTagDNA 24§ (TaKaRa) 0.15 pL,
ERIEG4)450.3 L, 100 ng/uLEE K ZHDNA 0.5
uL. PCR JZ B &5 95 °C A ¥E4 min; 95 °C
230 s, 60 °CiEk30s, 72 °CHE{#140 min,
30MEFR; 72 °CCEAAEH10 ming 4 °CLRAE

PCR™ I 1% SNEMEEE R HL UK, GelRed %4
o, AZhERE R GBI, KRG % EA
TAY TR (L) Bed A BRA & 175 5 Bk
42 ¥ ¥ (short tandem repeats, STR)Il ¥ 43 #7 (&
045 HL K A, ABI3730XL4: H 3 DNA
1), FIH B LA B UK 5 AT SR R BRI, GS-
S5001E R bRic . kR AR Ao T2 AL 5 DR R AR
B4 17 A AS [ 98 6 3 A1 1) 3FF PCR™ W3R & 147
JP o ARSLEE 12 DR FRIC S a4 4, FRicdd
B ST DO R A W3R 2,

#2 WMIEMCHEBER

Tab.2 Grouping of microsatellite loci in A. latus

o o 4 ﬁ;‘fg;ﬁt BRI

groups locus marker size range
A AL15 FAM 138~147
AL20 HEX 228~246

AL46 TET 324~339

B AL37 FAM 216~238
AL28 HEX 262~272

ALS1 TET 341~349

C ALO1 FAM 157~200
AL26 HEX 248~264

AL18 TET 305~313

D AL14 FAM 177~193
AL49 HEX 262~292

AL21 TET 352~358

1.4 BUESH

% F Arlequin version 3.0 AR A4 43 B U VA (v Hk
(N WA B (H) . WA A B (H,)
Hardy-Weinberg V- ffif ; & F{PIC_CALC 0.6 #f41
Mr 2 50 1E B & (PIC), #{F GeneMarker V1.5
PEHCEE A B R /N, CERVUS 3.0 #EUSTEfy
i [E 7K 77 %% 4> 32 /) sponsored by China Society of Fisheries

5052 v g R (1122 2R A F393 8 T MA Y 55
7 B E 4l (Bozeman, MT, USA), Ffil&HERR
25 B

2 4

21 HIEMREEEH

3 X 55 A w6 R R T TR A A5 I I
AG B30 2N A, PEERIL 12 AN S8 56
BHRKTSHAWHEW M ECH TR %
FEATRY (R 1) MR B SCR A 7 B R e A
374 ZHPCR =R A KR R (F22).

FE R BE TR 1124 2B AR A, 312 M T
B ARG B 119 S8 L (3), B
N, 5~174-CF39.914Y), H 40.323~0.936 (1
¥70.651), H,40.392~0.911(°F10.661), PICH
0.324~0.903 (‘F-440.621), 3 M B EFRICIRE T
Hardy-Weinberg - .

2.2 HERRERMBFRHRER

FERE FE R FN I LR, 1240 T
B 2 MG B 5 I HE R A 2 e
b, B SR HEBR A Y [ 7.7%0~66.5%,
Hr 7 AL HEBR i &, M 66.5%; i ki
AL21, AL26FAL28HEBR R &AL, WKT
20%. 12k 1022 A7 A5 1 R FLHERR %4 99.58%
(#3)o B RN S EES RRHER R Z M1
KERMWME PR, OREMSEENZ, HRR
WREZ A Y D AR iC g 8 i, RFHE
BRFIEF99.1%, # T, K ILHfe AL49 .
AL37. ALOl., AL20., AL14, AL18, ALI15HI
ALS 1L Z A PR H5 i 1 T A A i Dy 5 66 i 694
MBEREFEERR, FERUEHLT, WEAR
Bt 2, (115 BRHEER R A GEIA B K T99%0Y
FrufE, AT S AL46, AL21, AL26FIAL284E
SRR IC A ST H R0 4

23 ETFELEEER

FERFEAMER PGS, #3110 000 4~
FARA12 X oRAS, BAF B R95%T, 8N LA
AL B S S AR 1K99.1%, HA 4 TARIMA R
B 53 e B R A (1 2) o AR AT i 6 ol o AR Y 5
R ] 4 R ECHE , 7E B AR B N 95%ET, AH353E
TFARBEFR BN A . R L SR 25 52 K 489.31%.
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R3 RIMYIENAEREREESREZTHNSHE

Tab.3 Parameter values of the 12 microsatellite loci in A. latus parent family

hrei EAERE WMRGE WREREGE SAHERESE

U A T TN — SR A HE A

Hardy-Weinbery JCRXAFL 2 K4 %<

locus N, H, H, PIC ﬁiffj?i% i E"Jéffsz/% SPfhi F(null)
AL49 17 0.955 0.905 0.892 66.5 79.9 NS —-0.029 7
AL37 17 0.875 0.889 0.875 62.5 77.0 NS 0.005 1
ALO1 12 0.679 0.850 0.827 52.5 69.2 ok 0.1142
AL20 9 0.848 0.807 0.778 44.4 62.2 NS -0.028 5
AL14 8 0.804 0.764 0.720 354 53.1 NS —-0.028 6
ALI18 10 0.688 0.700 0.669 30.9 49.6 NS —0.002 1
ALI1S 5 0.518 0.702 0.651 28.1 45.4 * 0.150 9
ALS1 7 0.455 0.631 0.598 23.8 42.0 * 0.169 3
AL46 16 0.607 0.642 0.580 23.5 39.0 NS 0.028 1
AL21 5 0.518 0.522 0.486 14.7 31.0 NS —-0.003 7
AL26 8 0.482 0.525 0.459 14.4 27.6 NS 0.0512
AL28 5 0.321 0.394 0.315 7.7 15.8 NS 0.099 2
tiiiﬁ 9.91 0.646 0.694 0.654 33.7 49.3

ZRUHEBR 2 /% accumulate exclusion probability 99.58 99.99

E: NS FFA, * & (P<0.05), *** {2 M 2 (P<0.01)

Notes: NS. conformance, *. significant departure (P<0.05), ***. extremely significant departure (P<0.01)

100

90 +

80

70

60

SRR /%
combined exclusion probability

04—
1 23 4 5 6 7 8 9 1011 12
fr R
number of loci
B 1 2SN RHEICERMERHEREExc-1)
Fig.1 Combined probabilities of exclusion calculated
over twelve polymorphic loci when both parents are

unknown (Excl-1)
3 ik

A )RR 1) 3845 22 B 1 R DT A A ) b
R EZ s AR 2 —" PICTHIY %fﬁ%ﬁ%TﬁMﬁ
WA A TEARSE S, 127D
BEFRICIIPICYE-{H J90.621, WX SehRricd GEME
PEALFE T RS E . 4G AR R il T
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B2 ETFFEAMFREOEERRENGIFEERDEER
Fig. 2 Assignment success of progeny to correct parent

pair, based on parent and offspring genotypes

Eiric 28, ARV, 12 41
B FRIC A I 24 A BE R 0.651, I A

& JE }0.661, Hardy-Weinbergh % 2% IR /R,
3L AAAEA TR R B I 2, AT 1A
22 B (P<0.01). mﬁiﬁi{di{)ﬁmHardy_
Weinberg -1 (1) Ji [ 2 —J&: 22 & F I Bk

12 2 I 25 Hardy-Weinberg - 7 14 {37 s, FLIH EE 4%
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JE AR R T I A B B, 0 B 9L B AT
REAF TE O 45 v Fe Rl — e R B I 28, A7 TE
ai G TR, AR T, 12 AN R AR il JEAK
2507 5 DR % R —0.029 7~0.169 3, 34~ i 3 it
Hardy-Weinberg V- 7 12 (1) TG0 55 o7 J& R (4 451 %
BIRT10%, 2 W Jo R4 55 o7 5 PR 2 e il H At 725
Hardy-Weinberg V- i i [N 2 — . b, 124
PEICHEAEFEE AR TE TS, Hiztrid
HAE MR N BN 9.91, 28 ERTIR, 124
DR IC Y RN & 25 Hig g it
AR s L (5 R, IR S R e A S R
HARBRRIRIC R R EAR T, AT BRI IR &
KRR RGO R I EEE 5T -

HERR I R C R X Rk E A & fH 2k
F L DRI AT 3 5 0 1 B a0 Ok 2 4R TE A 1Y &R
WEAF AR DU, T AR IC (AN B A ARl
HLbRic . O ERSE) BA A ERMILA, B
SR T KSR X o, AR 8 (Anguilla
anguilla)* " FIKKINEE AR (Homarus gammarus)™,
BRI EANM A &S, THRERS %
RABAE™, fERIGRCREE D, HHF TRl
CINYSNI & 7/BLIE 7 el N S O (15 e o S a2
WY EARCHE LR i R E R D B —E W
YERT, B0 T i S AR A Y AR A 4y
. T R mEARG R WL
B, WMIUEEh T & 2 HFKESY
MSEFUE et . fEixtt, s 8T
BRI R 8 R 6 - AR i B 43 TS R A )
89.31%. TEXERE ST 80%MIEA T, MILE
FRicTE 2 1 %08 h B B0 1 A () ARt
FERW], X8 T A bR IC A2 AR % T T 5 ok
B F M —FaliT B T,

A B 5T T 1R B B 8 FH T ok 2 i bRd
HA 34 FRid A Excl-1(probabilities of exclusion
based either on the genotype of no parent known)i# i
T0.5, Hb&E 5 X HHE(C. carpio haematopterus)
¥ T i (Hucho taimen) R 5t TR T XK E 4
ZEARIUO 24, T 1% BT L L0 TR A
i, B 2 bRiE B Excl- T 170.5, (HIEHS
P2 5E Ay 93.82%. AT 1k 9 2 4874 il T A
PRiddl &, WA 3R IE M Excl- 18 T
0.5, (HEAEHH M 9 HXEX T, IREFMK
RAEGEARN 92.2% . A DLAE B BRI Bt
SRS R T AN S E R, W, R

Hp [E 7K 7% 2% 45 /5 sponsored by China Society of Fisheries

BRI R TR ERER, REXREED
AR A -, SRR R R HERR A S S
MR, 7R 2 A B I K R b IF R T R AR e
(1) 2% 4 5 v o

TEEF YT, DR AR I HEBR R AT DL
F UL SEA R TR Z Y R R, FEARDE
FEH, 8 N T3 A IS B R 3K 99.1%,
IRT, PR E R HA89.31%, HIEKERET
SRS AT RE IR . OTRCENM N, A
58K H Cervus 308 43 Hr vk 1L A7 1 5 PR 7Y
s, 1501205 BRI To R o B R R
—0.029 7~0.169 3, H 1 {i i ALO1, AL15HIALS5]
() TC A8 A o B PRI A 4 KT 10% . ToRSE A
SIFUMAREA R G T, DT AR A 25 Tt 567
5 o7 = R 1 ke 2k 52 UK BT 5 (U DNAJT 41, itk
— R A R

LivSE " 64~ 2 i T2 b i D K i
959N TR BB IE M 5 A, tBAFH
iz F K PH A (Salmo salar) B 4418 T B FRic (55
PR R 10~17) 110 X ¥ 78 A2 BF: v 1E Aff 25 72
HHSEARP D Ak, FEXT H ABE 5 (4. japonica)l)
e, Al AN TR ARIC 2974 TR L2 43
e 16T R P ACBE X FR B0 A 8 [ TR 2 W (Sepiella
Jjaponica)tt, 8T TR A s BEKE 1594 F AR iy
146> FAR B T 43 B 21 X5 7 ) A BE X B A
5, 89.31%M T RE M AL 43 e 2 % 17 1) S AR
W, g R R 1999.6% . KV 1194.3%
H 7S 8 i (1) 98. 7% W AIK , 5 & [RJCEF 2
91.8%JA !> 21 BEHI LA B4 F-hric RE A R M L
FH T B R ROC RS . IS, DL
SURE Sy S R S R £ 28 a5t A% 45 48 0 3F - A
B AIAT R4 5 G4 it ik A .
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Establishment of parentage determination in yellowfin seabream
(Acanthopagrus Iatus)
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Abstract: In this study, using twelve novel microsatellite markers, we established a paternity test technology for
Acanthopagrus latus based on a mixed family of A. latus including 112 parent individuals and 393 offspring
individuals. Genetic diversity data demonstrated that there were 119 alleles observed and the mean number of
alleles (N,), observed heterozygosity (H,), expected heterozygosity (H,) and polymorphism information content
(PIC) were 9.91, 0.651, 0.661, 0.621, respectively. Paternity analysis showed that the combined probability of
exclusion reached 99.58 % when both parents were unknown (confidence level, 95%) by 12 loci. And, the
combined probability of exclusion reached 99.1 % when both parents were unknown (confidence level, 95%) by 8
loci. Consequently, the 8 high polymorphic microsatellite markers (AL49, AL37, ALO1, AL20, AL14, AL18,
AL15 and AL51) made up the system of paternity test for 4. latus. The cumulative exclusion rate of their parents
was 99.1% without parents' gender by 8 loci. The rate of assignment success for the real data set was only 89.31 %.
In conclusion, the combination of this novel 12 microsatellite markers in our study provided highly effective
testing tools for the paternity identification, population breeding and molecular-assisted family management in 4.
Latus.
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