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Abstract — This study was intended to test the feasibility of genetic analysis of wintering popula-
tion of geese using their feces samples. This noninvasive approach is quite significant and effective
because we do not need to capture or harm geese to obtain the samples. We collected the feces from
two different populations of wintering geese in Korea in 2007. Finally thirty two feces were ana-
lyzed through a molecular genetic method. As a result, 14 haplotypes were identified and classified
into two groups, white-fronted geese (Anser albifrons) and bean geese (Anser fabalis). We establi-
shed the method to make molecular genetic experiment more efficient using the feces. This study
has a significance as the first genetic result on wintering population of geese in Korea using nonin-

vasive sampling method.
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Fig. 1. A map showing the sampling sites of geesc feces.
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Table 1. The new primer set made for species identification of

Table 2. Summary of the haplotypes from the feces samples ana-

geese lyzed
Primer name  Strand Sequence Name of haplotype Sample size Location
ND2 AA F F 5’-CCTTACGCGACCCCAATCA-3 Haplotype 1 (H1) 7
ND2_AA_R R 5-AGGATTTTGCGTGTTTGTGT-3’ Haplotype 2 (H2) 1 j
unam
Haplotype 3 (H3) 1
Haplotype 4 (H4) 1
o] B3}t Haplotype 5 (HS) 3
_ Haplotype 6 (H6) 4
MEE 57 d=s 9L $olA 2hdstar 180~220 Haplotype 7 (H7) ]
mg A =2 F-& At 2ml tubed] 59k} DNA extrac- Haplotype 8 (H8) 1
. Lo Haplotype 9 (H9) 1 Seokmun
tion A2 QIAamp DNA Stool Mini Kit (QIAGEN)S- Haplotype 10 (H10) ]
o] 45191}, PCRL 2#9] PCR #4& AA=d A Haplotype 11 (H11) 3
. - . Haplotype 12 (H12) 6
mtDNA 2 ND2 regiong %38 4= ¢l primerq] L- Haplotype 13 (H13) 1
5212, H-5766-g ©)8-3}99} (Sorenson ef al. 1999). =3k Haplotype 14 (H14) 1
2 ¢k primerE A& A|2}s}ed nested PCRE 43 8} Total 32

=9, 42 A=E primer’:= ND2_AA_F9} ND2_AA_R
% wwslolct (Table 1). 13k PCRE 2uL.e] 10 x BSAS}
2ul®] 10x buffer, 1.6 uL.®] dNTPs, 1 uLe] oF4F3F pri-
mere} 3ul®] genomic DNAZ Y1 0.2ul2] tag DNA
polymeraseE ¥ 37 total volume-g 20 uL& g9t} 2
Z} PCR2 1z} PCR product A1Z-& template 2. &}ef 2
uLe) 10x BSA%} 2ulLe] 10x buffer, 1.6 uL2] dNTPs,
1uLe] opsk primere} 0.2 uL2] taq DNA polymerase 2
Y1 total volumeg 20 uLE g9t3qiv) PCR ¥z 74 2
94°Col| 4] denaturation 303, 58°Cel| A annealing 1%, 72
°Col|A] extention 1’802 3)o] & 403 urE-3}¢ict PCR
DNA AMHE-2- Zymoclean Gel DNA Recovery kit2 o] -£-3}
o] gel purificationd}az X% DNA A 98- 7] (ABI 3700,
PE Applied Biosystems)el|A] direct sequencing-2 Al A&}
9ok #el® sequence’™ NCBI (National Center for Bio-
technology Information)el] F2X o] gle= 23 AlA =
ZAE 7]817]5F sequence data®} ¥ st =
Z+ haplotype] Neighbor-Joining treeS 78]7] $]3) 4]
MEGAA4 program< ©]-£-3}9i v}

Sejvetd A d53ie] & 7Er
B8 olgsie] FARAILY A
i AlZe] Adl 2&E wol7] g9 8y
A4 5 9l EeolAal primers ARo] A
PCR (Polymerase Chain Reaction)% = ¥ A

nested PCR&- AlA)sl4dc). o] & &
AY A= & v 29314 d&

N :‘m
43

= EolA primerd A ZFE}H, o] nested PCRS v}
£ BN o8 4 9lE Aew B,
o5 W AEA IINAE BAY A3t 37
Mol d& & 14719 haplotyped €& 4 AUt
(Table 2). o] 52 =&+ NCBI GenBankol] Z-25o] 9=
27199 7] (A. albifons) sequence data (AF363031)¢} 57
% £71217) (A. fabalis) sequence datag} 7 A
v} 7+ haplotype, £]7]1817]19] AF360313 £7187], 1]
I & (outgroup) e 2 o} &% Felr]=® 7] (Branta
canadensis)®] DNA sequence datat= Fig. 20f A 2]3}4]

g A, FA Ao E F 4709] haplo-
typeo] vFERG om AFulzAol A= 2 10704] haplo-
typee] e (Table 2)

E=3F 2 Qo)A 2l (outgroup)yE 17
2 XA 8)e] Neighbor-Joining tree® 18] .3k} (Fig. 3).
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Fig. 2. DNA sequence information and haplotype patterns of ND2 gene from the samples of geese feces. Bean geese and Canada geese.
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Fig. 3. A neighbor-Joining tree of the haplotypes, Bean geese and
White-fronted geese (AF363031). The Canadian geese
(DQO19124) is the outgroup.
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-3} A ®ALE] (http://www.cha.go.kr/newinfo/Culresult Db
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