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Applicability of Microsatellite DNA Markers to the Parental
Identification of Hucho taimen (Pallas)
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Abstract: Using seven pairs of microsatellite markers we studied the relationship between the size of the the
candidate groups and the microsatellite paternity testing accuracy by separate breed or the microsatellite paternity
appraisal ability by mixed breed. By computer software analysis, the appraisal ability decreased with the candidate groups
increase. For the 81 putative parents the microsatellite paternity testing accuracy was 80% and the microsatellite paternity
appraisal ability was 78.9%; for the 9 putative parents, the testing accuracy was 93.3% and the appraisal ability was
92.2%. The results indicated that the microsatellite DNA markers can be used for the parentage determination of Hucho
taimen Pallas.
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S B RORA K R G R, DR B RRATS
KRG

FERARSE T, 3 Z8 TR IR RS I I K R A5
B AEEETE S O B BRI OR, i S )
AN T PR 3 B B 35600 PR ) 52 i 2 5 B R B 4L 2
BT ZE, ARSI TSR FEERAR. K73
WK 1Ok Z8 I 48 T2 MR & 18 1) 25 A% B i B
BiJ5id. SIS A A b 32 224 TR D ik
RFLP fil RAPD, fH[]LhErik % RFLP 2 &5 &
K, 1 RAPD B M. R R T L
P 22 . Db, A SRR oA T B A
DNA (microsatellite DNA) %A B R AL Ax id
(Weber & May, 1989; Bowcok et al, 1994), 1l P2 Fx
AR AT 22 A MR T A A R A 4 vh 7R T R OK
ffiiE 4 FH (Stephen et al, 1999), 43 B2 brid vl H T
WEALRE. AT K &R Hfi€ PP 8 OC & (Zhang et al,
2003a,b; Xia et al, 2005; Sun et al, 2007). Dena et al
(2004)F1 Dong et al (2008)%4 (¥ 57 S AIE SE 43 1 AL bx
AR B AN bR BOR A TR DL T AT X 43
HWIRFEIHAIT B X R . SR, HHE AR W B2 5
THARICH T E PR R RE . AW T
PEICERREE PRI, AR
oy, I 7 XA LRSI, BERMIAE
SR AT DR N A R, A2
FHEE . RS T R AR .

1 #RFITTE

1.1 LI #H

MR A T 22 ey K P F 5 B i i A /K Pk fa
FkE k. 2007 4F 3 Hidik N THRAFE ARG 34
B aFMER R, KN 22#. 284, 294, HIK
ZRHL 200 iR, HRAMAR G IR, 2008 4
4 A TRAAIE IR RBERE 30 JRAY RS K
A, TIRA TR 90 AR R B,
KA 3 R ILRA 5 FRITCKN 6 XFMEREA A&
MR Co FEMIBIIUEE S5, T 75%P5RG H IR AE o
DNA [HHHCR AR HE A -7 fh 4
1.2 PCR ¥ $8 5% B k4

KARFEGANTR AW 7 56 %0 B A brid &t
W LS A () e e e S PR Al R R T A,
WAE T AR 55 B HER 1.

PCR VA% J 15 uL: Taq DNA 457 0.12
uL(5 U/uL), 10X Taq Buffer 1.5 uL, MgCl, 0.9 pL(2
mmol/pL), dNTP 1.2 pL(1.5 mmol/uL), b FiiF5 |4
% 0.5 uL(10 pmol/L), DNAS50 ng. ¥ MFLF N 94
CTHAEYE 5 min; 94°CAZME 30 s, dE K 30 s(Fafil
KUBEWA 1), 72°CHEM 30s, 25~30 MEH;
J&i 72°CHEMH 5 min, 4°CIEFES

PCR =W 10%JF7% 11 5 PR A Tt e vt e P Dk
HEATAS I, FELUK &5 SRJ5 SR 5 R IR R Yt U7 ¥ (Zhang
& Bai, 2008) AT JL 1 252, IR AL I IRAF L5 R

x 1 BIESNYHEXRER

Tab.1 The basic information of the primer

CIEY B 519751 TR TEEEL GenBank X5 BN

Name of primer Primer sequence Anneal temp ~ Repeat cycle Accession No. Reference
F: CACGAGGAGTGTTCTCAATG

Omy16DIAS 54 25 AF239033 (Holm et al, 2001)
R: AGTACTCTAACCACTAGGCTAC
F: TGTGAAAGACAATGCCATTC

Omy108INRA 54 26 (Holm & Brusgaard, 1999)
R: CCTCCAAATCACTAAGTCCA
F: CACTTTGTAACACCACATGTG

Omi24TUF 60.5 25 (Hara et al, 2003)
R: CTGACCAGGAGCAGCTCTG
F: GCATGATACTGACACAAGGGG 58 26

Omi75TUF (Hara et al, 2003)
R: GATCTTGTTAACCTCTCCGGG
F: AGACGGCTTTAACAACCCCT

Omil20TUF 55 26 (Hara et al, 2003)
R: TGTCTGCATATGTCAGCTTGC
F: ATACCACATTAATGCATTCCCC

Omil34TUF 58 25 AB105851 (Hara et al, 2003)
R: GAGCAGGACGGAGAGAGATG
F: TTCCATCTGCTGAGACATGC

Omil65TUF 55 26 (Hara et al, 2003)

R: GTGCTTCTTCAGGAACAGCC




4 TRAFE AR B M TR T N 397

13 REEESH

H Gelpro(version 4.5)#fx ik B 1 R AT JE
BRI, JFREAT N TRRIE, FIERAEHh 0. 1
FREE, SR B 2 0 H i A% 5% B o5 SE A0
Popgene fil Genepop %X LA s ] Popgene
AT R RN AL Z L7, FH Genepop HEAT It
=T AV R S ARG B (HW) 35 PR 28 32 AN 1 1 G 56
(LD).
1.3.1 U ARAEASSEL: 7 X5 [ AEREAR T i)
SRR, WA CERVUS3.0 %R FHERR T
J B TR AT KRR G OC RN E R,
AR BT Al v K R e e ) 5 A RO PR R A
BHIRKR,
132 3FRFEFR A CERVUS3.0 FRAFR A
ATER AT R E B BERR B AT oA

X3y, I v S SRR LOD dp Kl 3
FLSEACRE, s e g R SEbras R, TH ek
fifie, Al TR DR RE A Y T K &R 43 i A
PEFIRTSEE

133 RFEXFR fiIH CERVUS3.0 A A
ENIUEr SN Eithe R e I s M et o RPN Y DALY
SEAIEEDIE . AR G 2AEES
5. THHERR MR . Hardy-Weinberg -1 M TG R0%
FrIEPSE, R4 LOD RN R M SCREE H
HoE.

2 FEREQWN

2.1 T EEMELISH
SCUG AT 7 M BT I Re Y H G4
W, FYKEE R 1,

DMF 1 2 34 5 6 7 8 91011 12 1314151617 181920212223 24252627 282930

(bp)
250

100

Bl 1 Omi24TUF 5I47E 28# FUIMIRIHZ R I 1 I 1
Fig. 1 Demonstration of primer Omi24TUF in single families of 28#

D: DL2 000 #5530 T i bsife; M: BEA; Fr AOA; 1~30: K ARAMA.

D: DL2000 DNA marker; M: mother; F: father; 1-30: individuals of the family 28#.

SEIG BT I 7 AN RO BT A, AR MRS RERL
J7 B I B AR A S 0N, HEBRMER AL 26.6% ~
66.3% 1], 7 AL s IZEEHEBR RN 98.4%. 15
PR, AP AP EILR] 95%LL EIHERR
K, BOTE 6 MM Z A LESIYE 2).
22 NHERRMEE

X3 ANKRM 90 TR TARAMERGEEL A)
S 9 WHMEIESEA R C)REAT T R0 2Y, 7 A2
T B R I (R S SR B H AE 2~4 2 i),
3~9 XSHEE AN FARAMAIIT R R, s
R FRIEIC R e TR, 90 B FARHTE 9 X ikit s
AEIES T, 18 RBEERBIEMN AR, B
WAL, RREeUERE 93.3%E e

80%, FA—AXA S HE a4 T I —BEAR Y
HEET R (K 3).
23 RAERRMEE

53 A 3~9 XML AR 90 FIRIE A
WATHEREE, R NER 2. HRIESEL R
#HERf, ARAE LOD i %558 ik SRR, A ATl
AN ATRUCED,  FFERT A SR AAS FLAR I A A A
FF KRR 169 MolReXBEEILT, BN T 83
FEIRIRIG B IALEE, TAE 81 Fpa GEACREXT I 150
T, BEEREE 71 R, 3~9 SHRIESEAN TR
(558 KA 92.2% 91.7%- 86.7%- 83.3%-
81.7%- 80%+ 78.9%. W[ UL{EIESEA . I fESBEXT
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Fig. 2 Combined probabilities of exclusion . b /ﬁz ﬁz,
] ) Fig. 3 Cumulative assignment success of progeny to correct
calculated over the seven microsatellite dam,sire and parent-pair based on different candidacy
loci parent
* 2 TR IEENERFRAMNE
Tab.2 Detective values of the seven microsatellite loci
Loci k n Hets Homs H(O) H(E) PIC Excl HW NF
Omyl16DIAS 2 77 39 38 0.506 0.454 0.350 0.266 NS —0.0475
Omy108INRA 2 76 40 36 0.526 0.503 0.375 0.281 NS —0.0260
Omi24TUF 4 78 63 15 0.795 0.732 0.677 0.650 NS —0.0451
Omi75TUF 3 78 58 20 0.744 0.665 0.587 0.514 NS —0.0469
Omil20TUF 2 78 34 44 0.436 0.482 0.364 0.275 NS +0.0471
Omil34TUF 4 77 55 22 0.701 0.743 0.689 0.663 NS +0.0266
Omil65TUF 2 77 33 44 0.429 0.454 0.350 0.266 NS +0.0260
ke SEMLEEIEH: n: BUIANMEHH; Hets: 245 Homs: 464 H(O): MEMEEL: H(E): WHRGSE; PIC:
ZAE AR Excl RSRRANHEBRZ; HW: ISR PR S, NF: ORGE ARSI, NS: £545.
k: Number of alleles; n: number of individuals; Hets: number of heterozygotes; Homs: number of homozygotes; H(O): observed
heterozygosities; H(E): expected heterozygosities; PIC: polymorphic information content; Excl: probabilities of exclusion based
either on the genotype of no parent known; HW: test of Hardy-Weinberg expectations; NF: null frequency; NS: conformanc.
A Iy AN =
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e IR b R IE A 1 R WA S Ak
HIERARIL . AEGERH B B ARl SN
ARG B WA 2 Kb (Dena et al, 2004), itk T2
AT IRRIEHEZ . S 2ANEEEHE
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S Ak, DUAERFFUIESE, il A 2> FFrid il LA
BRON T RIEHIRE . Perez etal (1999)] 4 &
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800 /N1 HE IS RENT H 4 73% [ B (Pagrus major)
Ja R BISEA . 94.3% K PE ¥ fif(Salmo salar)nJ LA
H 4 AN R AR C G HERIAE 10~ 17)A 110 X7
FEABE A IEAff 1 %5 2 JLoE A (Ashie et al, 2000). 7
H A X iR (Penaeusjaponicus)H, Wolfus et al (1997)

K% Takuma et al (2002)f] H AR 5 My BA
PEsSHE T 7T NERMSRG KR Jerry et al (2004)
16 6 Ml LA S CEALEER] 5~18), XFHH 30 4MEE
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BT 00T, 4 AR R A e gy 3L “30se” B
AT AT 47%, A TG S B DR R 1o
K] DNA 3 I A5 56 PR 2 A2 = AR T s O 1)
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FAREEMHM,
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