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Tab.1 Microsatellite primer sequences

Locus

Forwardprimersequence (5’ ~3’ )

Reverseprimersequence (5 ~3' )

T107 ACATCCGTTCAGGTGTGA
T115 AATGTCTGACTCTAGGTGAGTG
T123 GTTTCCTTGGCACATCTCT
T156 TCTTCCTGACCTGTGTCTTG
T172 AGCATCTCCCCTTTCAACA
T193 AGTCCAAGCCTGCTAAATAA
T268 ATTCCCTTCTCCAGTGTATG
T108 CATGTGGAGATAGGTAGACAGA
T26 GTTCCAATAGACACGCTCAT
T501 CTCCTCATTATTACCCTGTGAA
T507 AGGCAGATGCTTCACCATC
T530 GTCCTCACAGCAGCTCTATG
Co1 TGAGGGTGTGAGATGGGA
C143 AAGGAGTCTTTCAGTTTTGAGA
C180 GGTGGGCATTCAGTAGA
C229 CCCTGTGGTCTAGCAAA
C273 AGGGAAACCTCTGTTCAGGA
C217 GCAGGAAGGAGGAGACAGTA
10BT965 GGGGTTGTGGGTAAGCGGAGTT
CSSM16 AGAGCCACTTGTTACACCCCAAAG
MMI12 CAAGACAGGTGTTTCAATCT
CSSM22 TCTCTCTAATGGAGTTGGTTTTTG
CSSM19 TTGTCAGCAACTTCTTGTATCTTT
N TCCAGAGAAGCAACCAATAG
BM203 GGGTGTGACATTTTGTTCCC
BM&48 TGGTTGGAAGGAAAACTTGG

OCAM

CCTGACTATAATGTACAGATCCCTC

CCAGAGGTAAGATAAATGGTGA
TTTGCTATCTGAGCCACTAG
CTGTCGTTGTTGTTCTGTTG

GATGAATACCCAGTCTTGTCTG
CTTCCCAACCCAAGTATCG
CTGCTGTTGTCATCATTACC
GATGATAACAGCTCAACAGATC
CCATTCTGAGTAGCTGATTCA
TGCCATAGTTTTTCCTACCTT
ACATGCTTTGACCAAGACC
TGTGGAGCACCTCACACAT

GCATTCTTTAGAACTCCAACTG

GGAGAGAGACCTTGGGAGAAA
GGTTCTGTCTTTGCTTGTTG

AGGCAGAGAAGGCATTG
ATAGGCACATGCTCATAAG
ACCAAGCAAAATGCCTTACA
GCTGGTTCGTTATCATTTAGC
GATCTAGCGCCAGACAGACGTGTCAT
GATGCAGTCTCCACTTGATTCAAA
ATCGACTCTGGGGATGATGT
ATATCCCACTGAGGATAAGAATTC
TGTTTTAAGCCACCCAATTATTTG
GTGTGCCTTAAACAACCTGT
CTGCTCGCCACTAGTCCTTC
CCTCTGCTCCTCAAGACAC
GCAGAATGACTAGGAAGGATGGCA
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Tab.2 Primer sequences of 11 microsatellite

Group Loci Primer Fluorescent label and primer sequence Allele length (bp ) Tm (°C)
TAMARA -5’ -ttgt ttettgtatettt-3”
CSSM19 CSSM19-F CSSM19-R | gleagcaactictigtate 133—169 56
5° - tgttttaagccacccaattatttg-3
BM848-F TAMARA -5’ - tggtt; ttgg-3’
BMS48 X ggliggaaggaanacties 351—363 56
] BM848-R 57 -cctetgetectcaagacac-3
TI123-F FAM -5’ - -3’
T123 3 ! 5 gtttccttggcacatctc} 3 150— 174 55
TI123-R 57 -ctgtcgttgttgttctgttg-3
T156-F HEX -5’ -tettect, tgtgtettg-3’
T156 56 X -5 -teticetgacctgtgtettg-3 145—197 57
TI156-R 5’ -gatgaatacccagtcttgtctg-3
N N-F FAM :5 ’ —tccagagaagcaaccaatetgs ’ 281—289 56
N-R 5’ -gtgtgccttaaacaacctgt-3
BM203-F TAMARA -5’ -gggtgt, ttttgttece-3’
BM203 ; gestetgacatitighicee 218—242 56
5 BM203-R 5’ -ctgctegecactagtectte-3
OCAM OCAM-F HE)’( -5’ —cctgactataatgtacagatccctc:3 ’ 183—197 56
OCAM-R 5° -gcagaatgactaggaaggatggca-3
T507-F FAM -57 - tgctt te-37
T507 ,>  Tasgcagaigeticaceate 146—184 57
T507-R 5’ -tgtggagcacctcacacat-3
T530-F TAMARA -5’ -gtect tetatg-3’
T530 ; slocteacageagelctatg 254296 56
T530-R 5’ -gcattctttagaactccaactg-3
T501-F HEX -5’ -ctecteattatt: tgtgaa-3’
3 T501 ;0 ~clectealtatiaccoiglgaa 240—264 55
T501-R 5° -acatgctttgaccaagacc-3
143-F FAM -5’ - tetttcagtttt -3’7
cl143 ¢ o raaggaglctlicagtitigaga 159—167 54
C143-R 57 -ggttctgtetttgettgttg-3
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Uy

XUFaAE 5 BT BOR AR IE S REZEE ARl A9 AR B 131

TEI AR AT, A T A Al TR A A
S5 ¥4 Hardy-Weinberg IR A, &0 (R R0 B it
Tkt 5 AL B A OGP TR . itk , ARBFSEAE )
Ll IR L 22 T A GENEPOP  ( HAKMUA
3.4) FFRAGITE . RIRTESEMRERE (A) |
WG (He) WEREE (Hy)) MEBFELS
" (PIC) . AREFEPEL (Ne) .

2 #R

2.1 WIEESIINYILTFIR

27 % s LA 51 W & X E L A RE S AR
DNAFTHF Y 5L 8h, 25 R ER. 104654
(T107. TI115, T268. T108. T26. C273. C217.
CSSM16, MM12, CSSM22) H#HY ™Y, H
17%F (T123, T156, T172, T193, T501. T507.
T530. CO1, C143, C180. C229. IOBT965,
CSSM19, N. BM203, BM848. OCAM ) FI¥IfEis i
Uiy, § WS REMEEE R ik B CULIEIL ) .

M 1T 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17

500 bp
250 bp
E1 HMDES|IEsR
Fig.1 Amplification results of 17 microsatellite

primers

1.T123 2.T156 3.T172 4.T193 5.T501
6.T507 7.T530 8.CO1 9.C143 10.C180 11.C229
12.10BT965 13.CSSM19 14.N 15.BM203
16.BM848 17.0CAM
2.2 EZEMENRIES|IMFE

V7RG TR 5 P e %o o RE S A A 5 HL ) DNA
FTFF AP S0y, 5. Aexisy (T172,
T193. CO1. C180. C229. IOBT965 ) A4 14~
Y, AL Rets ah i1 ol b O JF RPCR
J ISR AL 5256, R Ak T A T R
We—— 153 T WM A S PR . K2, 34
SR 1 CSSM19FIBMS848 14" 14 45 FL 3 43 - .
2.3 WIESIYIRRAEIRD

W 1S L R b A5 a5 55 0 B BRI e B /N
Quantity Onef{F 15 b T 56 45 5 0 e,

G R AT 2R T A T e 5 P YK 0 i T B s R R
N SNSISECL (P13 ST T POR R et Sy ia AL N
I FLZE A 36 T 152 B DR R o e P A . T LA T
A EE S S 5 hRIE 4 A S IE AR E— 254
Hro RHZEEARICHITI5611FICSSM19iH T A5
BAERIKE (K4, 5) .

E2 5|4CSSM1947 1845 R
Fig.2 Amplification results of CSSM19

[E]3 3|4IBM848H 1Lk R
Fig.3 Amplification results of BM848

105 175 245 315 385

1200

800

400 l

oL A

177.39

o o

El4 {LaT156EKE
Fig.4 PCR product of locus T156 isolated by

capillary electrophoresis

90 120 ., 150 . 180 ) 210

360

240

120

0 a8 A
147.51
150.24
[El5 {3 A CSSM19EE k&

Fig.5 PCR product of locus CSSM19 isolated by

capillary electrophoresis



132 LA Rl S TR

#1045

2.4 WIEMAIEEZHERNMERS]
TEXF Sy JRE AR AR T B TR AL s BT P A B

HP 1A R AL S B TN AR B 2 35
fiE, 200 AL HE D AR TR 1] 2 K3

R3 MM HIOIEMNSBEEER

Tab.3 The genetic information of eleven microsatellite loci in red deer populations

Loci A Ne Ho He P-val Fis PIC PID Psib
CSSM19 10 3.502 0.534 0.624 0.121 4 0.094 5 0.517 0.068 0.370
BM48 8 4.765 0.715 0.614 0.310 4 0.124 7 0.264 0.064 0.366
T123 9 4315 0.624 0.718 0.045 9* 0.034 7 0.519 0.070 0.458
T156 9 2.648 0.584 0.761 0.2657 0.026 4 0.617 0.081 0.324
N 7 3.781 0.617 0.617 0.1257 -0.006 4 0.607 0.076 0.509
BM203 10 5.624 0.614 0.815 0.001 4** 0.324 7 0.716 0.109 0.501
OCAM 5 4915 0.654 0.864 0.003 1** 0.041 6 0.518 0.094 0.451
T507 6 5.459 0.513 0.614 0.083 1 0.046 1 0.614 0.261 0.376
T530 7 3.647 0.715 0.715 0.000 7** 0.0517 0.719 0.101 0.423
T501 5 4.516 0.614 0.815 0.096 7 -0.301 4 0.764 0.074 0.491
C143 12 4.158 0.571 0.764 0.0715 0.2354 0.694 0.096 0.402
Mean 8 4.385 0.614 0.720 0.129 7 0.089 4 0.595 -- -

A: Number of alleles. Ne: effective number of alleles. Ho: Apparent heterozygosity. He: Expected heterozygosity. P-val: Site

of Hardy-Weinberg balance test probability value. Fis: Inbreeding coefficient in groups. PIC: Polymorphism information content. PID:

No related idiotype similar probability. Psib: The twins are similar genotype probability. **P<0.01. *0.05>P>0.01,
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Microsatellite Techniques—based Analysis of Feces Samples for Individual Identification

of Northeastern Red Deer
LIU Yanhua, ZHENG Pinging, HUO Jiyao, HUANG Yulan, WANG Jialin, LI Jiahe
( College of Wildlife and Nature Reserves, Northeast Forestry University, Harbin Heilongjiang 150040, China )

Abstract: This study used the fecal DNA extraction kit ( QlIAamp DNA Stool Mini Kit ) produced by QIA-GEN Company
to extract fecal samples of red deer. The polymorphism distribution of 27 microsatellite loci of deer species closely related to
red deer was detected, their genetic diversity was evaluated, and the feasibility of using them for individual identification was
explored. The results showed that the average heterozygosity of 11 microsatellite loci varied between 0.513 and 0.715. The
locus with the lowest gene heterozygosity was T507, and there were two loci with the highest gene heterozygosity, namely
BM848 and T530, with an average of 0.614. The polymorphism information content ( PIC ) values varied between 0.264
and 0.764. The smallest was BM848, and the largest was T501, with an average value of 0.595. Among them, the average
PIC values of CSSM19, T123, T156, N, BM203, OCAM, T507, T530, T501 and C143 were above 0.5, which were
highly polymorphic loci. The PIC value of the BM848 locus was between 0.25 and 0.5, which was a moderately polymorphic
locus. The unbiased random identification probability P (ID ) of the 11 loci was 1.408 x 107, and the cumulative individual
discrimination power was 99.99%. Therefore, these 11 loci can fully meet the requirements for individual identification analysis
of red deer.

Keywords: individual identification, red deer, feces, microsatellite
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