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Identification of deer blood by PCR-RFLP method
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Abstract: Objective To establish a polymerase chain reaction coupled with restriction fragment length polymorphism (PCR-RFLP)
method which can identify deer blood. Methods We analyzed DNA sequences of cytochrome b (cytb) from different species (i.e. sika
deer, red deer, pig, ox, sheep, and duck) and selected two DNA restriction enzymes of EcoRV and Msel to distinguish deer from other
species and to sika deer from red deer, respectively. Genomic DNA of every sample was extracted by blood genomic DNA extraction
kit. After PCR of cytb fragment, digestion by EcoRV or Msel was conducted and the results were analyzed. The capacity of this method
to identify different proportional blood mix from different species also was determined. Results Using the PCR-RFLP method,
EcoRV digestion made two fragments of 287 bp and 185 bp in deer, but no digestion in other species; Mesl digestion made two
fragments of 281 bp and 191 bp in sika deer, but three fragments of 281 bp, 126 bp, and 65 bp in red deer. The 191 bp fragment was a
characteristic marker of sika deer, and the 126 bp was for red deer. The minimum detected proportion added to blood of deer with other
sample was 3%, 6% of sika deer with red deer. Conclusion A PCR-RFLP method according to the sequences of cytb gene is
established. This method can identify the blood of sika deer rapidly and conveniently.
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IR B AR T % TSl i,
AL G TE TR IR AN, B2 (A g A s )
LM FERNERN (R EZGL) 2015 FFERISCR I
51N PR IER, T, R
REEIEIRZ St % h 12 T RTIRA, npk
TIREEESTH 40 S ARG A B A s IR
ZiHF 1) TE T T AR A DR B8

2003 EfIEE K24 Hebert 2542 HH DNA 4 JF
iy (DNA barcoding), FHiEFLP A4 EAZER C
FACERILEE T (COD 1ENBhWIFRE % e M ik
B0, BAR COL R B2k TS 55 e hn %5 v B i)
AR CARZHREN, [HZ Col JFAHAEEH
TSRS, 16 94.1%MEMmshPrd, Col
5 2 [ 2 5 25/ F 2%, Ui COI ANl & 4 5
TZRFRUS) AT T A X R it % FEE 2 sl A ot 4
B COL ZERHEAT R 3, &0 At g 2 &5
RARE, B HART TR REaR b
(cytochrome b, cytb) EAWFFLI H 2K 1921,
AT 5T R 5 A B R B -FR M B K FE 238
£ (PCR-RFLP) EPZ28150#7 JE ifl Je AERESR (O
4 2L B8 MR cytb FED AR RPE, AR
FLA B O S e SR B
1 #RIE{EE
1.1 #H

A JE I 0 R I D) [ T b 4 R T A
JEFENEY, AEfERshm O, 40, .
M) WETEY, 4 COL. cytb [ F B+ ff
ik: Blood & Cell Culture DNA Mini Kit (25) i
A& (QIAGEN, T%5 13323); BRI A U)K
EcoRV . Msel J& DNA Marker (New England
Biolabs A #]); DNA E &M (Genstar AF], 2X
Hotstart Taqg PCR StarMix, A033-101); 5% cytb.
COI (% K3 K ); Mighty TA-cloning Kit «
A-overhang mixture (Takara 7] ).
1.2 48§

Sub-cell GT %! BIO-RAD Hyk{X. Gel DocTM
XR 7 BIO-RAD /4%« S100™ Thermal Cycler
BIO-RAD PCR X (TOYOBO A7, HA4<); Eppendorf
A Centrifuge 5424 B0HL GRS T JLNEEFHES O
BLHE A RAF]D,
2 7k
2.1 [Mi&kEFELE DNA H2E

R EIRF A (QIAGEN, 5 13323) i

B 53T
2.2 cytb EEFEZHY PCR ¥ 1& & Fr

DL “2.17 T SEH L R 2H DNA B, cytbF
Al cytbR 5] #1035l 9 7 51 cytbF :
3*-TACCATGAGGACAAATATCATTCTG-5"; cytbR:
3’-CCTCCTAGTTTGTTAGGGATTGATCG-5> ) ,
PCR 18 . " #14 5 : Genstar 24 HE (1 U/ul)5 pL,
ETRUESIS 0.2 uL, BEE DNA 0.3 uL, Bk 25
B KE BN 10 uL, 3% 7 4 10 uL PCR 1R R,
P& F: 94 CHIAEM: 3 min 5, 94 C. 30 s,
57 ‘C. 30s, 72 C. 1 min, 34 PMEH, 72 CE
f# 5 min, 4 CIRAE

HY_F3& PCR 724 2 uL F 1.8%Ext i i 8 s R UK
Kl PCR 455, 4% 68 pL A7) & (TianGen,
Bi5 04217) #4744k, EHE] pMD20-T #Hfk
(Takara, $%'5 AK4602), F4%4(%2] DHSo B2 734
Mar, LB Amp*PAd%7E%E (Tryptone 10 g Yeast
Extract 5 g. NaCl 10 g 2 B /KAECH] 1 L), 37 CIH
WA EEFE 16 h, BREPHMEERE, BN 400 uL LB
Amp AR SRR 37 CIRHEE 2 he A TL
PV PCR Kl 5,  FHAE R EE DR
2.3 PREIMEAITIESREE

F NEB Cutter 2.0 (http://nc2.neb.com/NEBcutter2/)
BAF AT “2.27 TR SRIRF A, HREIRE X 49k
JEE 2 I S Mg A R I X 3 15 JER MR IR DAL A, R
EELAE 1.

7 15/bp
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1-FESAERE X 4307 58 EcoRV 1-HEAERE 5 T JEE (¥ [X 437 51 Msel
|-the site to distinguish between deer and non-deer is EcoRV

1-the site to distinguish between sika deer and red deer is MesI

E 1 AR EREEATIEE G S RE R R EE
Fig. 1 Schematic representation of target sites of selected

restriction enzymes in different species
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2.4.1 PCR-RFLP VEX A SR R i S R i
KA EE 20 DNA - R VEN YIRS EcoRV )E]
JEE I AR B 2K sh W) i FE K 2H DNA [ PCR 724, 10
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ul & 24 PCR 774 2 uL, 0.3 uL EcoRV i, 1 pL
10X Buffer, 6.7 pL ‘K 2 517K, B2, A 37 C
TEIRFAT 1 h, IEIF=YH 3.0%55 I & F vk
Mo [FE Msel YIFIMGAEJEE (M1 F0 ) if (K12 DNA
) PCR F=4#.

2.4.2 PCR-RFLP i/ #7 M EFIZH DNA H45 AJE
REZRBhY AL ZH DNA FIRNIR - KA DeNovix
SEBME LA WA (DS-114) e $2HL
I3[R DNA KB, FMBE R AR E H A0 1E
0.1~1.0.

(1) 7EREIMFEHA DNA HIA 10%~90%3E
JERBYIMFE N4 DNA, JBA], 4 PCR ¥, #%
M8 “2.4.17 WU NI EcoRV V)| L KA .

(2) MRHET “2.4.2 (D7 TUFMLER, fFREML
FZH DNA HFIN 1%~9%E i 25504 1 3 IR 41
DNA, &%), #47 PCR. %[ “2.4.1” TR DA
EcoRV Y| J By A I -

(3) AL HIMEERE ML R4 DNA hB AN
JE M FEPHZH DNA FIRTIIR . ELETA [ S8 sy 5
23 RLL L
3 ZR59H
3.1 [REIMAYIEEIERER

PCR ¥ 385, 3 2% FE i cytb K& 771K
& ARSI 472 bp. L RE LML 472 bp. J& 1Ml 463 bp-
A 1M1 473 bp. F ML 473 bp. W91 473 bp. LEAF
M, FREE M X 5T A A I BE DI AL 5 EcoRV: |IT
H IR A VIR /N A 287 185 bp HI 2 AN F B,
Ja B AR V) I MRS X 5T B AL AR
Msel: Hi& B ¥ 5V SCR/NA 2814 191 bp 1)
2B JEEBVINCR/ NN 281, 1264 65bp (1) 3
AN B SRE 1,

9% 8% 7% 6% 5%

3.2 [R&EIMAYIEE EcoRV H1EIREMANIEREMER
“H PCR &R

2 EcoRV V) EIG, MR AN 2 S H B
(287 185bp), FEREIMEEFHARB VI, 5 “3.17
R AR AT R — 2. R 2.
3.3 ReMEFELE DNA FMARELLGIHEREER
“H DNA BEgtI4ER

FH Pl 3 AT R07E RE M S KT 4 DNA Hin N I3k i
M O 2. 3 MO SR, R——FH) &
K41 DNA /bF 3%Ff, EcoRV V|5 R4 KK
287 bp H1 185 bp ) 2 &7 (FEIML), £ 500 bp /&fq
Qb AR LB S 2%, RIS BRASH I A S A ) A JEE ifn
DNA.
3.4 PR&EVMEALIES Msel P24 REMFND R £
[El4H PCR =445 R

2 Msel VIE|JG, WAL I A1 R i 3% K 41
DNA 7r #1153 2 4 (281, 191 bp) Fl 3 %k
(281, 126+ 65bp), 5 “2.17 I F#A: 4 #7455
—5 (K 4),

5 ES 4 b4 LR MR Marker
B A B A B A B A B A B A

- O e B e - Ll -:;—SOObp
- Lo >
e - as

A-PCR 7= B-FRiEIM: VIR DI R4, TR
A-results of PCR  B-results of restriction enzymes digestion, same as
below

2 A [EH& EcoRVESHIZEIGE R
Fig. 2 Results of EcoRYV digestion in different samples
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3 REMERFZE DNA FMARFELLAIEREMERLE DNA B4R
Fig. 3 Results of EcoRYV digestion in different proportional mix by non-deer blood genomic DNA
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?Ei’é Bﬂjﬁi Marker 3.5 HEREMERFELYE DNA AL E LIS R
- - 500np E[E4H DNA ]EIZR
- - HIFE 5 Wk, FEMEIERE ML R4 DNA HhmA
_'150bp E@%%m%éﬂ DNA //I\ﬂ: 6%EFJL7 MS@I @J%UE;

El 4 Msel YIEIBIEREMAN D FE M EFH DNA
Fig. 4 Results of Msel digestion in different samples

A 281 bp F1 191 bp &b 2 564 (AR, BIR
REASH I IR ¥ 55 fE DNA.

ARG R AT, J7i% PCR-RFLP A [X 73 AN A
FEVS ) FE8 A B AE SR MLV, (ARG AL B3 K 2 DNA

9% 8% 7% 6% 5% 4% 3% 2% 1% Marker
B A B A B A B A BA B A B AB A B A

- — - - - J— - - —  —500bp

- - — -- o - o e & —250 bp
90% 70% 50% 30% 10%  Marker
"B A B A B A B A B A o

— — p— e e - —500 bp

- —_— —— — - —250 bp

& 5

HEIEREMEFH DNA RIMATREEL I D EEMEELH DNA BgiI45R

Fig. 5 Results of Msel digestion in different proportional mix between deer blood genomic DNA

RO EIE RSB [N 41 DNA ELl/N T 3%, B%
FHNNH L 1 R4 DNA I EL BN T 6%0T, 1t
THEB TS
4 g

545 P JE8 It 2 i N — 52 B A7) 1 At 3 470 1
W, AR T AR S0 ) SER LA IR &K B 2RI
G 2, SRR 1R — A0 S e A R 3K
56 2t M IREUE R ZH DNA, HAE 2RI, Bt
£ JEE 1 rP B IONAS 5] B A Al R 2 B A (R 3k
JREE M B35, ARG EEUIE R ZH DNA, B ik HER 2
B MREERA DNA &R, AR R S s
FEEUAS A MR O FE R 2 DNA FEFife 22 1k B ARG,
SRIGTERERZH DNA AN F] Eb A5 oA 1 o7 32 PR 21
DNA FI 5L AT 558 BT CLASHI 70 H 453 30 i A D R
FERTIEH T MR B850y, e Fidt— PRIk,

JEE M AREAE RN S RE I IR, R0 2 A1 o5
FE, T3 b RAFTE L R AR A R I 1 OO
e AU T AR R R R4 DNA v N 8 1fn 2 [H]
21 DNA PRI PR, A RE 1 B2 H 2H DNA Hoin
NHMEAEJE L3 R4 DNA 6300 R 2 () BF 7T

PCR-RFLP FikBECIEAEY S Z N,
BHBAE—ERRRYE, tin—pHEg. B
R B, LUK H ARSI ROk R AT BE S B
PRIAL SUER DS, ANIMAR B BRI 2558 54,
WA FH NN S —F PCR-RFLP J5 1% 2

BEAT S DR LK PR B B X R SRR R ae 5, et AR
b A 26300,

AWFTLRA —ERRRYE. SCIREREN], 1E
s e 0111 S DN 281 A ST T NS AN SN L
(10 L AT A I Y 6 T et 45 D RS 1 LV E 75
PR, R EUCER T AR ORIIE; cytb AR
SEIN, OUBRERIBALIED, B RE MBI R 22
a i, AR R R 2 BE AR LN 41 DNA, sl
ZERMAEIRE .
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