I P # ¥ Guihaia Jul. 2014, 34(4):552—556 http://journal. gxzw. gxib.cn

DOI: 10.3969/j.issn.1000-3142.2014.04.024

KRINT A5 35 52, UMERE 5. DNA ST EORTE 2 5 R 9 KRR 4 € T g I L], 7 P AR #2014, 34(4) :552— 556
Song BK, Yang XY,Ni PY,et al. Application of DNA barcoding in cannabic identification[ J ]. Guihaia,2014,34(4) :552—556

DNA FREERARESmEENKKEEPIINA

RWE, mE=E*, REM*, £ 7, K H, KRAFE?

CL R EARAZ KRS, 65T 1000385 2. AZFYWIUELEE F0, 63T 1000385 3. HuM A% R EIRIX 45, Bl 311200 )
WOE . AT A KO B R E AR A B A B RS L. S TR DNA KB A A
T35 i JE AR P R S S e B AR S e R AT M IR AE LA 60 0 RBRIEAE B (4351 R B 958 28 e YT (B PG E
B BRTUARAR 4 A~ HiL X AR AR 55 RORRIME JE 45 6 Ak B 5 24 490 307 3t DX A0 T A SRR ME I 4% 6 Bk S bR 3 o AL
R IO DNA S8 A R AZ B DNA 36 (R 7] g X 38 F 51 4 1TS2 R ¢4k DNA B3 A 514 psbA-
trnH #47 PCR 434, %4718 7 Bk A7 30 05 6 0 45 SR A7 N T IE R LT, 25 R WoR .« BT KRR HE A
B TTS2 914 B BeF 9 % A 748 5 58 2 — 3, B psbA-trnH 3738 5 BeAS g b I 8 A cpDNA FAAEH, ]
MEGES. 1 3k {5 (8] 55 A% BE B, 049 g NJ R G0 5 ISR AT LU R0 I A b DX SR JRR A A IX 551 IF %, BT itk
UE B DNA S5 TE 55 A A 35 5 AR B R RR 00 F E 45 5 J 1B T AT M (0 EC BRI R IR 245 58 A9 v 1 L v
SE M BAe FOOR VR b 4 5 R R A S PR RT REME IR Rl — 2B TR A AR
FE g DNA KB Kk B %

FESES: 795 X ERARIRAD: A XEHS: 1000-3142(2014)04-0552-05

Application of DNA barcoding in cannabic identification

SONG Bing-Ke', YANG Xue-Ying% NI Ping-Ya’,
PEI Li**, ZHANG Ying”, XU Xiao-Yu’

( 1. Chinese People’s Public Security University » Beijing 100038, China; 2. Institute of Forensic Science s Ministry of Public
Security , Beijing 100038, China; 3. ShangCheng District Branch of Hangzhou Public Security Bureau , Hangzhou 311200, China )
Abstract: To study the feasibility of DNA barcoding on cannabic species identification, DNA were extracted from sixty
cannabis plants’ leaves(cultivated cannabis from Inner Mongolia, Heilongjiang , Shanxi Yan’an and Yulin, wild canna-
bis from Xinjiang Manas, six male and female cannabis from each region) , used ribosomal DNA intergenic region
ITS2 universal primers and cpDNA psbA-trnH primer for PCR amplification, then sequenced in both directions, the
results compared to manual correction and finally for Blast comparison. ITS2”amplified sequences of all samples were
completely consistent,but psbA-trnH”amplified sequences varied greatly, which were detected eight kinds of cpDNA
haplotypes. MEGE 5.1 software was used to calculate the genetic distance between species,and build NJ phylogenetic
trees which could effectively separate the five regions of cannabic samples. So DNA barcoding on cannabic species
identification was proved to have viability, but the accuracy, reliability and possibilities of identification of its origin and

species need further research.

Key words: DNA barcoding; cannabis; species identification
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TR (Cannabis sativa) RREFF Y)Y 1T W F
YR H R BRBE KRR R 1~ 2 4F A= e i 53 ok 11
A . IR AE B 6 4 R B RRR | EDBE KRR A
Az KO = A 32 B2 R S e K 28 W ik Ak it A b R
1) A IR A5 b R B P 428 I 55, 2007) o KRR AR 9 e
B B S KRB (THC) B B LI E L BT LK R 8
B o 5538 3% LA DR O30 ) = K 7 5 =2 — Gl
&,2000), A EFRFRH THC 1% 24 R KW
ZMHKREFZ HRENERLFEY, 55K E
FEN IR Z2 B AR KRR THC & &0 & 1%,
H FIRR A3 2 Tl R IRR B ity R JRR I v [] 78 AR L I v
Jei R 50 Ol 7 D AT I 4L SR 7 i 4 R T
A SR AT L 43R PRI JRR b A AR 1k 32 ) 1 Bl 1
BARIE . SR 7E R AC TR ZE 14 g0R At ok
T RRRATL ) CAn 3 AR AL B 45D B A
WA FETLBE R b, AR AT HAG R IE S 2 U ik
X R RR R AT 4 7 R AR D vk i BLAL 220k LB A
HL YK T2 L T2 0 T o A 6 R RR B M 2 R A T 5 L {H
X B8y AR AR K 1 Sy B L X A A A R e HL
AR M R A TG I X4 KRR I R ORI . A T K
FT KRR TR i A0 8 L 05 2 B 2 20 T7 T 0 D 1o iy o)
R AR AT ol i S48 2 R ol 8 )5 T i

DNA %4 % (DNA barcoding) X — # & B
BRI R Paul Hebert F 2003 4R/ K42 H L B
JE AR FE I 2 BTz R R A 2 A
A, BRE AR AR E H 0 R B
HEAT P 50 43 A ik B0 Y Fh 4 H Y, 2 o0 22 v il i
YIRS B ER . B ETZ AR C B A 4y 2
58 o I — A8 1), FE S 25 RS R B R AR A
B )3z 3 (Naciri ez al., 20125 Kress et al.,
2012), HHY DNA P 1% i 4 X 45 32 22 48 vh 7E i
SRR A WE MR N B S 1) B X, B AL $E rpoB,
rpoCl,matK,rbcl., UP, trnH-psbA, atpF-atpH, ps-
bK-psbl M A% A ITS % (Kress et al.,2012;Li et
al 2011 AR R 45, 20100, {H H AT M KA RS2
INFIRYFE Y DNA XFERS . 2009 478 2 74 A 4 ¥ 19
5 = Ji DNA ZIE M E RS AR KRS b 5a#H B R
R — S e B Ak R ALY TTS A trnH-
psbA RV B AT AE Fili o AF 9 v i 3 M L 43 B R R
EATREE. ITS RIAZ A DNA KL 8] g IX, 20 1%
% BERY AN TR B4 (ITSILITS2 Hl 5.89) 5 41 725 5
SR ITST B B A iRl % @ F 1TS2 (A WF 58 &
BITS2 Fr By g i 2 &5 T TTSL, 1 HAE Y i 4

& DNA J& . % 514 (Chen et al.,2010;Yao et al.,
2010;Schoch et al.,2012), #id L% H % &, 3K
TRk $5 1TS2 Fl psbA-trnH 1 Jy 97 4 #F 5% # [
AN T b DX R PR AR S5 1 B0 G 6 42, %) DNA 258 5 4
ARAEBE it S AR ) R JRR S 7 v (8 07 T T AT PR AT T )
ARG, LU 4 J5 3 — 20 1 AR 29 LA

1 #MEEF&*

1.1 #F#}

K F N 52 BB e VTR SRk 4 S0 R P S 22
e G A AR LA 3 DX RBRAEAS 60 03 o 44> by XM e
Ny B i A AR IR S s B A
1.2 KFEEEFA DNA MRS ESE

Bt 10 mg, AT A H DNA £ B0t 5] &
(Tiangen Biotech Co., China) #2 B JC bR 4= & [ 41
DNA, F§ NanoDrop ND-2000 Spectrophotometer
(Thermo Fisher Scientific, Wilmington, DE) #% 2

e el =} fa=i =)

EEHfTER. EBGEENE 1,

K1 KKEEEHEADNAEELER

Table 1  Quantitative results

o A S 4E M -9 B (ng/ p L
ij;j\c%c:ﬁccting zone OD260/280 q:ca:dfo%i(cn%’r:tio)n
I Manasi Xinjiang 2.01 85.4
M523 Inner Mongolia 1.98 110.2
Iy IT. Heilongjiang 1.75 93.6
BePE4E % Yan’an 1.81 100.1

B Pt Ak Shanxi Yulin 1.87 112.2

1.3 PCR ¥ 18 5 I i 8 58 B FB ik

K0 ¥ B DNA 3 [ (8] B X 9 30 1 51 9
ITS2 (R HEAEE,2010) FIM- 444k DNA K38 11514
psbA-trnH (X 2245, 2013) HEAT ¥ 14 (51 91 5 5] WL 3
2 R v e A RN WA B0 L BT SN TE eppen-
dorf ¥ 44X E 34T ., PCR K BAR R K 50 pL. N
2X PCR Master mix 25 pL,1EJZ 514 (10 mmol/
)% 1 pl, 281K 23 uL, Bk DNA 1 pL, PCR
KRR R 94 °C BiAEME 5 min; 94 C A8 30 5,58
CiE 2k 30 5,72 CHEAf 45 s, 3L 30 MEH ;72 CX
FEAH 20 min, PCR =9 2 %0 3505 0l 2F 17 %8 i L vk
Rl
1.4 F =N F

X4 1 7 g AT R WU 0 SN LI AR
YTRA SR
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Table 2 The sequences of universal
primer ITS2 and psbA-trnH

51 ¥ %5 Primer No. 51441 Primer sequences

sz Sz ATGCGATACTTGGTGTGAAT
GEF 514 /
S3R GACGCTTCTCCAGACTACAAT
514 R /
psbA-trnH fwdPA < e 3 °G 5C
(Lraiyy GTTATGCATGAACGTAATGCTA
RevTH ... .. TGGTGGATTCACAATCC
(s, COCGCAATGGTGGATTCACAATCC

1.5 MEEROBHES S

F DNAMAN version 6 # 4 } Chromas LITE
version 2.01 # 4 5¢ i 7 51 9F %, FH MEGA 5.1 #&
AT 60 4y FIRRFEAS 1Y JF 51 LU X I #E 47 48 S 43 it
S Mrs Bk )5 % B http://blast. nebi. nlm. nih. gov/
Blast.cgi M 8 B 45 57 51 £ 47 blast HoXT . 31 ) H
MEGA 5.1 #4757 £ ® X, 3 F Kimura-2-parame-
ter (K2P) X2 Homs Y i 5 38t 4% 1R B, JOF AR #6 k
(neighbour-joining) ¥ £ 28 48 KR (NJ #4) , [7] i
PL bootstrap( [ & S £ 38 1 000 ) H & £ 59 45 41
PRI RS

2 HERH54M

2.1 FIBER

STEGAE R B ITS2 Ml psbA-trnH Xt 60 4y kK
JRRAEAS I 3 384 2 i) R 35 100 %,
2.2 M B 5 b3

W FEA T 1TS2 Ml psbA-trnH By 58 8 9™
14 B DNA J#30. ffi F NCBI 5045 % b 9 Blast T
B A7 2, e 5 o] LU E 5 3% BRE ) A L
5 114 DG E 347 A KRR A% W 1A T it ¢ 4K 66 AT, DG . B2 43
SIEEF] 100 % F 99 % . J¥ 5145 43 5l S KC292629. 1
F KC578820.1, Ui Wl ¥ 14 7 51 B Ay BT 75 & 19 KRR
W R T 2R A 56 TR 7 — 3 49
23 FIERIEE

N H MEGES. 1 #4779 % e, KR B 5 A4
AN TR HL DX 60 4y KFRFEA (9 TTS2 51974 31 [X 5
Y T A5 18 1 50 BE 35 Sk 446 bp, HLITA KREE AR
(551 5% 45— 3, R85 Poly S5 K, ok & IRAS 5407 45
514 psbA-trnH ¥ 1§ 5 BE i SCBR Kl 404 bp, 3t
RIS — Z R R AL G5l 1.12.40,
47.202.284.330,377.381.391.404) , 5 B/ M 5

9 2.72% s 11T cpDNA H $F A & — > 2l 37 /9 5
&R, 7 410 43 24 I R 42 52 B 4H (Schaal et al.,
1998) . #xt ok B A M X RV 60 153 K IRAE AR 1T
FE L8 Fh cpDNA BRI (% 3) , He v 35 44 37
XHY 12 1 M b b A 17 91 58 4= — 308 HA Y, BB
TLHB DX (47 40 P b AR 7 9 58 4 — 3034 o HA B
HEPESS R HB R, PN 52 H X ARG M 1 9 58 4 — B0
S HC B etk 34 R HD B, B2 75 4E 22 1 X e
5 5E 4 —Fh HE R MEE R HE B, Bk 76 ) AR X
()75 003 WE 1 A AR 7 3 58 42 — B0 HG B P
HH &, 73Hrgs R (& D,
®3I KRHWERUASHEE

Table 3 Variation position and haplotype of cannabis sativa

519 7 51K

X H H H H H H H H
I‘e“flzui;ES:me“ A B C D E F G H
1 bp c ¢ C A C A C ¢
12 bp C T C C C C C T
40 bp C T C C C C C C
47 bp T A T T T T T T
202 bp G G G G A G C G
284 bp T A T T A T T T
330 bp A A C C C A A A
377 bp C C C G C C C C
381 bp T T T G T T T T
391 bp T G G G T T T T
404 bp G G G G G T T G
'Domain=Data;
[ 223333 4]
[ 144083789 0]
[ 1207240711 4]
2yt CCCTGTACTT G
m=hsTee . TTALA...G .
PZWHE e e .. C..G .
SE AL A..... CGGG .
BEMME v e eeeennn .
HEIEM = e e e e o e e e e -
TR ....AA.... .
T 2t A......... T
BFRBEME e e e e eeenen T
bk I .

K 1 psbA-trnH JF3) 0078 T4 5
R 5 5 T R B A [RD

Variation position of psbA-trnH sequence

Fig. 1

2.4 BEEBESN

W A Ml DY KRR T 51 3R AT 0 B o AR Al e A
SRS, A Kimura-2-Parameter J 25 4% 2031
T A R B (R4 . A b XA KRR A 3t 1% B
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Table 4 Genetic distance analysis of Cannabic in five regions

B LHErE  BIR VLA PR 5 A INZEMEME  BTEEMEME  BTEEAEME  EEMEYE M MO
Heilongjiang  Heilongjiang Inner Mongolia Inner Mongolia  Xinjiang  Xinjiang Yan’an Yan’an Yulin
female male male female female male female male female
B g VT 0.0125
Heilongjiang female
P 5¢ A 0.005 0.0125
Inner Mongolia female
P 5 e 0.0125 0.0201 0.0075
Inner Mongolia male
o 0 0.0125 0.005 0.0125
Xinjiang female
T S I 0 0.0125 0.005 0.0125 0
Xinjiang male
JiE 22 0.005 0.0125 0.01 0.0175 0.005 0.005
Yan’an female
S 2 i 0.005 0.0175 0.01 0.0125 0.005 0.005 0.01
Yan’an male
i A A4 0.0025 0.015 0.0075 0.015 0.0025 0.0025 0.0075 0.0025
Yulin female
A AR 0.0025 0.01 0.0075 0.015 0.0025  0.0025  0.0075  0.0075 0.005

Yulin male

B 0.000~0.0201, F ¥ 38t & 8 4 0.008, Hrf
S VT HE MR R ORR 5 52 0 HE PR R R | KL A
0.0201 , 47 5 A9 A e 0 44 R Rl Y %) O e /DN
2.5 REE B REMST

M 2 T DL B 96 0 B A M i KORR 5 2R
T F A TRR 3R A — 32, B W AE 22 A AR B B i VT
b DX T P R JRR SR A — 32 P 5% ) A e R R
B Ry — 37, B VG A 2 AR BR ) E 1 R R B O — 32
LA sbA-trnH Z5JE A% 7 51 °] S [n) b 3 R
I V) 1 25 53 0

{ FheEE
16 e bt
BT
TR

31 {%jﬁliﬁ'ﬁ
40 kA
[SEdy
4 MR
K 2 FETF psbA-trnH I 3044 2 19 74>
i DX HE KRR ] B N 2R S AL AR

Fig. 2 NJ phylogenetic tree of five regions between male and

female cannabis based on psbA-trnH barcode sequences

3 e

RIS — e 48 . i 8L B H A S E R F
— BTN EAR = AR B I e B AR K
N7 PR 555 B ) 5 SRR A AR T O RE DR N ST
MERAL S5 IF R R . A S2 80 45 S R, 04> Hb X 1Y)
RIRAEA R TTS2 51 ¥4 485 DSl Fe i 45 1 77 31) 58
G — 30, UL R R A BRI 51 ) 1TS2 R BEXT A
IFi) 358 A VAL 190 R RR o i 20 A7 48 5, B AR N o {3 et
blast Fb X &1 ] DL A RE % 72 K5 10 >R H psbA-
trnH 2D 5 51 %k KRR 52 110 45 S 2 W, HOR{A T
DA AN [7) 3550 Y58 190 R PR 65 2 R 38 W A KRR 1)
WEPE 5 R VB AR ORRR SRR KRR A B ok, SR
G503 2R WA AN ] M DX A BfE KRR B9 cpDNA B E
PRASTR] 17 HL R R 2 M e S R e P AR Y
2T 2 I i g O AR MR R 1 AR R
T AR R R L A S B X BT 1 o )
JSLANATE 5 M T o 7 0 7 I e e A3 9 L I Y A B
A I IR & B A BE OE 8RN (E A A
2008) . HE T A FE — 5 T AT L) SRy KRR AR 22
rhs PR B A OR VR BB B AR SE PR A R LA
FAT A N B = KRR 55 3 8l 53 — 5 i
HKRRE FARAL T RTRE LI BLA B T E R LR
1 2 ) FH A0 1 I e TR0 A 108 KRR BT, DA 2 AR A

JeMtt e,
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A S JEAE A R A AR AS th A5 B 4518, i
T HE U HEORS M 50 IE DNA B 659 B R X 5 & 5
FE ) R JRR 1) 268 2 30 5 55— 13 T 0 K (] — M DX R R
AT R B8 SR A, 53 — T T 0 K B 22 i IX R JRR i ol 71
WFIE s o3 SN 5 B E — 20 VR A U 16 B 22 0 453 1 2%
e A, EE KL DNA SIS E AR A R B
R BE di Z2 TR S T A RS, 56 S 19 T

B Ak 3y aE i w b os AR A AT
W %2 3 3R/ A (2010]B002) 84, 5+ 43 3] T 2 & 3
PR T P s ik B R B AL 09 B AL T 6 45 T A
B, e IR R RGH)
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