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Identification of Animal Hair Using
DNA Sequencing Analysis
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To analyze animal hair found in products and manufacturing processes, we investigated DNA extraction

and PCR amplification conditions from animal hair for DNA sequencing analysis. The amounts of DNA extraction

from animal hair samples differed according to the kind of extraction kits. Extraction amounts decreased from the

root part to the point part of hair. In fact, DNA extraction and PCR amplification were done for six months after
the hair had fallen. The amount of DNA extraction was affected by the conditions after the hair had fallen. PCR

amplification was investigated using various primer sets. Satisfactory amplification was possible in both human

hair and animal (cat and dog) hair using the originally chosen primer set.
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Fig. 1 Identification method by DNA sequence analysis of
microorganism.
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PCR condition
94°C 2 min.
98°C 10sec.
58°C 30sec. | 35 cycles
68°C 30sec.
68°C 30sec.

Fig. 2 Experimental conditions of PCR

PCR mixture

Template DNA 1uL
2 X PCR buffer 10uL
dNTPs (2mM each) 4uL
Primer-forward (10uM) 1L
Primer-reverse (10uM) 1L
KOD FX Neo 0.5uL
D.W. 2.5uL
Total 20uL
PCR mixture

Template DNA 2.0uL
2 xKOD SYBR mix 5.0uL

Primer-forward (10uM) 0.2uL
Primer-reverse (10uM) 0.2uL

PCR condition
98°C 2 min.
98°C 10sec.
58°C 30sec.
68°C 30sec.

45 cycles

Fig. 3 Experimental conditions of quantitative PCR

D.W. 2.6uL
Total 10uL
Primer set: VF0, VR2
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Fig. 4 Extraction of DNA from human hair.
A,B,C,D : DNA extraction kit
1: 0~3 c¢cm from hair root
2: 3~6 cm from hair root
3: 6~9 ¢cm from hair root
M: Marker (200 bp ladder)
Arrow: position of extracted DNA
Primer set: VF2, VR3
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Fig. 5 Extraction of DNA from human hair.
M: Marker (200 bp ladder)
Arrow: position of extracted DNA
Primer set: VF0, VR2
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Fig. 6 Quantitative PCR of DNA extracted from human hair.
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Fig. 7 Extraction of DNA from human hair.
1: 0~3 cm from hair root
2: 3~9 cm from hair root
3: 9~15 cm from hair root
M: Marker (200 bp ladder)
Arrow: position of extracted DNA
Primer set: VF2, VR3
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Fig. 8 Extraction of DNA from dog hair.
All hairs were used 0~3 cm from root
M: Marker (200 bp ladder)
Arrow: position of extracted DNA
Primer set: VF2, VR3
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Fig. 9 Quantitative PCR of DNA extracted from damaged
human hair.
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Fig. 10 PCR amplification of human DNA

Amplification cycle: 30 cycle (No. 1,4, 7),

35 (No. 2, 5, 8),40 (No. 3, 6,9)

Annealing temperature: 58°C (No. 1~6),

55°C (No. 7~9)

M: Marker (200 bp ladder)

Arrow: position of extracted DNA
B & N7z DNA Wi 72 -V O ECS o pE,  Hadd
B DN Y Z2fiolz e Th, WINEIEL L Bk
FRIETCE . 794<—+1 v b (VF0, VR2) Z H»
Te¥at, © NEETIEHEIE LD (Fig. 5), BE (3,
A X)) TR L& - Tz (Fig. 11, 12). —7, 75
A <—+v I (LCO, HCO) W45, b hEEL
HE (33) T, 72—V YT RIGEER 58 °C
5 55 °CIC RIFRIGT A 7V iz 2 A, i
NV RHMES NI (Fig. 10, 11), [T, BE (1
X)) TEEMONY RBMESNIEho T (Fig. 12). X
5lg, 74—+t w b (LCO, HCO) IZDWTC, ik
DS ZET UTe S, Mt L7c#iPicld b FEE,
BB (23, A X) TH@EL TNV FAMHIEYT % PCR
DRSS R Ao 7.



KB FERBANRE A WIS No.29, 2015

(VF2,VR3) (VFO,VR2) (LCO,HCO)
T S
M 12 3 456 M

Fig. 11 PCR amplification of cat DNA
Amplification cycle: 35 cycle (No. 1, 3),
40 (No. 2, 4, 5), 45 (No. 6)
Annealing temperature: 58°C (No. 1~4),
55°C (No. 5, 6)
M: Marker (200 bp ladder)
Arrow: position of extracted DNA

4. FL&

B> ORE TR THAET 2 REN DO H 2 HYE
(b FEE, BE)BYIOWT, Bz itz i
WERIEZITS T2, BT (v FEE, ME)NDS
DEER DNA D% (DNA OHiH! ), PCRIC & % HilE
DWW THEIZTT-o T2,

K 5 D DNA Offiti 71Tk, ity b o
o k> THIERICENR SNz, 3RO DNA &I
DT, BRI 5 FeiiBIc T <ISHE> T LT
Wiz, iz, @BENED TH S RERIARRE (7~9
H) LizitkcDw T, DNA Offith, PCRICK %
HWIRIZRETH D T b oz, LA LENS, K
JTHhED@REICK > T, 5% DNA &R
LTWVRARENDNH 5728, BENBETHZ T LN
bholz.

PCR T & % BMEIC DWW TIE, BEHIR O 12 38 4R

ABERSE, WO A TBOE NKRBRI L PE SR &

43

M

12 3 M

Fig. 12 PCR amplification of dog DNA
1: VF2, VR3 (primer)
2: VF0, VR2 (primer)
3: LCO, HCO (primer)
Amplification cycle: 35 cycle (No. 1, 2),
45 (No. 3)
Annealing temperature: 58°C (No. 1, 2),
55°C (No. 3)
M : Marker (200 bp ladder)
Arrow : position of extracted DNA
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