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Identification of DNA barcoding of common medicinal plants in Lamiaceae
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Abstract: Objective To screen a proper DNA barcoding suitable for common medicinal plants in Lamiaceac. Methods The rDNA ITS
sequence from 33 kinds of common medicinal plants in Lamiaceae and the chloroplast matK gene sequence from 40 kinds of common
medicinal plants in Lamiaceae were amplified by PCR and sequenced. The interspecific and intraspecific Kimura 2-parameter distance
(K2P) and the mutation sites in each sequence were calculated, and barcoding gap of sequence was evaluated by MEGAG6.0. The
phylogenetic trees were constructed on the basis of Neighbor-Joining method. Results The total length of ITS sequence was 620—698
bp, the average G + C content was 62.8%, the chloroplast matK gene sequence length was 859—932 bp, the average G + C content was
34%, and the ITS sequence and matK gene sequence have obvious DNA barcoding gap, but the matK DNA barcoding gap was less than
that of ITS gene sequence. From clustering analysis, the matK gene can identify the different species in Lamiaceae better than ITS
sequence. Conclusion matK sequence can be used as a preferred sequence to identify the species in Lamiaceae.

Key words: Lamiaceae; DNA barcoding; ITS; matK; Genetic distance

JEERL (Lamiaceae) HEY) N £ 4F A8 —4F A=
AR, BEARECEREAR L A, X MR )
—ANKEE, RS A IR0 /NI 20 I 55 b X R s S A
PR A, ATERZ) 220 J&, 3 500 AR, kb
WAL G 25 MY = B % & Agastache rugosa
(Fisch. et Mey.) O. Ktze.. #7% Elsholtzia ciliata
(Thuab) Hyland.. #i BF%. Leonurus japonicas Houtt.
895 Perilla frutescens (L.) Britt.. X% Prunella

i HEA: 2016-10-31

vulgaris L.« 1G]} Glechoma longituba (Nakai)
Kupr. JlF% Nepeta cataria L.. ¥ A2 Stachys
sieboldii Miq. 5, HATHIR. P, PLaaibasdy
FA

DNA 414 (DNA barcoding) A EF| &
P2 —BGE T DNA B BOS A dEAT 45 5 1) —Ff
ST IZWER, B, #Ef. sk BaisE
P ZER BN KSR KK (University of

EEWHE: SMNEHSRBERSREE (201303137); gk AN 45 9 — 0 H  (XDIK2016C006)
EEEN: B MG (1991—), U5, L5, AL, BRSO . E-mail: 894734163@qq.com
«BEEE X W, L WL, #29%, PRI T A R EY AR . E-mail: guanp508@163.com



* 1398 -

¢ %% Chinese Traditional and Herbal Drugs 28 48 % 28 7 20174 4 A

Guelph) #(#% Hebert 25T 2003 4F 1 4R H G IF52
BN, BLC R A o SRR 8 BRI T A
Mo AEVIRNEE DT R R T T R B S . ok
& COLERIE 4 DNA 45 TEW e8P h A 22 1
N, HEHT COI B i ZR A b 25 5
TAERYIh, RIIE A R b AE R AR Th e AT 4K
FWHITE DNA B8, g ntt, Rz A0
Y DNA SRS IR SRR AR, Kress %)
X Bl AEAE Y VO I R A FCUE R, 856 tbel F B
Fl trmH-psbA J1Bn] DME A 2 HkE ) DNA 4205 (1)
o0 F Bt . {0 Logacheva 25UVl 3o %) <= J
(Umbelliferae ) FIRAF}L (Poaceae) #573H ¥ 1)
trnH-psbA 7 BLEATHFST R, tnH-psbA Jv Bt 1A%
FERBC, AREE A I 4B B
Bt )5 Lahaye 2% 28} (Orchidaceae) A4
& DNA BT 7 AFECRFSY, 455 matK B ] LA
VE AT AR H (¥ DNA 4565 . Newmaster %571
FEXS G XE Acacia Mill. FPIIKHR > DNA Jy Bty
XL HT, 459K matK. trnH-psbA il rbeL F B
AR M2 52 A B A . Chen 23X 4y
ZFIREY) TTS Jr BT SR W, 1TS W] DA 25 HIKEY)
f¥) DNA 38 HI 4 RS 535541 . Fazekas 2%} 251
FRAEI)1H) matK . trnH-psbA . tbcL+ ITS1. UPA. rpoB-
rpoC1.atpF-atpH I psbK-psbl 55 Fr BEEAT WS 04T
fEth tnH-psbA v By 14 D Z AP R 2 3 I
. Song “WEIT 8 MNEAIEAGEIL (rbel .
trnH-psbA . ndhJ. rpoB. rpoCl. accD. ycf5. nrITS)
YR (Polygonaceae) FEMIHEAT 34T, 45 KW
trnH-psbA J1 BUsOE A A ZRHMEY 4 € (1) DNA 4%
TEt o RS BIAT RORIFFE 4G AR th i BOTA
RESE A AL DNA S5 TR IRIARITE, 75 2RI SE
LI UF LRI S S fig

METH B EEHEY) DNA 4L 5T 4R IE
W, HIETERHEY) DNA 4505 T Ak
THRH B Mattia 25UFI ] 4 AR % X
(matK, tbcL. rpoB. psbA-trnH) X}EEE 6 & 64
NPT, S5 R K ] psbA-trnH G G 1FE N
JETERREB M4 DNA 451605 ; Han 2573 B R
W WA matK. rbeL. ITS2 Fl psbA-trnH 4 4
DNA 4 JERGEE P FIVERS LMW 5, I ITS2 7
YIREVE N % R IERIZ M) DNA 45JED: Guo
2GSRI ) DNA 4 05 % 5 25 R o 25 S LR Al
pn s FEHAL psbA-trnH W] BB A 24 A 4 1 5+

F AR DNA &0 . ASSeiilnd x5 B R}
FE4 25 IR R B A TS FR #4444 matK %&
KR FIEAT R LG8, 5 7 5 5 S TE R
IiG DNA KU 5L B, g s TE RHE Y
T ERBES AR
1 #R55EZE
1.1 #§l

PRI ERNE W2 MY 3L 23 J& 40 B, 3L
LR 6 ABFN (G Do FTAARAI t BN K22 A
BRSO BIZ 2, U A RAT T B0 K2
iy R BRI AT T S R AR =
1.2 DNA 2B ¥ 8RN F

R 5 DNA $RHK S Il 25 VR o4 R 1
CTAB £ ITS Al matK J7 514714 5 [ #5371 2 i White
25RO Cuenoud S04, 519751 &% PCR
PIFLT WK 2, PCR P&t 2 G BBk AR
TAY TR R BT RA RN, 7R
R mpL)5
1.3 IR

F DNAStar AP0 e A AT PF 8 . Box), K
H MEGAG6.0 5 AF X} P21 384T 2 8 51 EEE 534, B
A FPAI ] 5K (Alignment Length) .
FR-SEAE A Cconserved sites). RJARAT 5 (Variable
sites) FI{5 B A7 A (Pasim-informative sites), 77
TP HI AR IE 2L, R NI VAL KRG R G W
BE B H A ED bootstrap A7 1 000 K, %
P K2P i i 554 B 3 JF 45 & Microsoft Excel
P4 A 25 16, F SPSS19.0 B4 X #Fp 1TS
JPHI AN matK J DR ()l () Rl Py 38t A% R 2 R AT
Wilcoxon F: R 5 .
2 HBRE5S
2.1 {RIEFFHIHHE

JETERLE WS i ol W3 3, 12k
ITS JFHHKCE A 620~698 bp, 1] H 44K matK FE [
FEA Ky 859~932 bp, ITS FEaH P (G+C)
A 62.8%, matK FEHFHIHFE (GHC) &R
34%, ITS 74+ (GH+C) &)L T K matK JEK (G+
C) &M 2 fi5o ITS AT A7 AUl 51.34%, 15
A7 BN 42.06%; matK JE K AR AR S 47 5
36.15%, 15 S A T 23.89%
2.2 RIEFHIFE. FREEEE S

K2P AL B 45 W], 33 RS RN W24 Ik
Y ITS P45 IR B /A 0.000, F KA 0.190,



¢ # % Chinese Traditional and Herbal Drugs 35 48 % 25 7 # 20174 A +1399 »
Fz1 Hikemn
Table 1 Total materials for experiment
'S Yy KA LSRN AVN
1 LRI JRE S Clinopodium confine SN BB T GY201211
2 HFTF Coleus scutellarioides M S RH T GY201210
3 I/ N Ajuga decumbens SNE STFA T GY201201
4 ST 45 Clinopodium megalanthum SrNE STFA T GY201216
5 PE 7 Agastache rugosa T BT GY201214
6 BNKFFE Isodon nervosus AT FJS201312
7 1H LY Glechoma longituba S T RHTT GY201301
8 T3k Meehania henryi BT FJS201309
9 ¥ 55 % Elsholtzia cypriani SN BB T GY201228
10 B 2% Mentha spicata oM S FH T GY201222
11 77 Elsholtzia ciliata m)”é\ S FH T GY201223
12 JHIFT Nepeta cataria T B E T GY201305
13 WENEE Clinopodium repens A K=l GY201213
14 Edi 5 Lamium amplexicaule m}llé\m FH T GY201203
15 HiB% ) Ocimum basilicum var. pilosum BN SR T GY201327
16 Y EEE Clinopodium polycephalum BN SRR T GY201122
17 HHET K Isodon coetsa BN AE B 2R e ZY201304
18 WK AT Mentha longifolia HMNE SR GY201218
19 S [H #ET Monarda didyma BN BB T GY201217
20 /NHBURE 95 Paraphlomis javanica var. coronata A BT FJS201311
21 i BERL Leonurus japonicus o M E R FH T GY201237
22 S AL Prunella vulgaris o M E R FH T GY201203
23 B I Paraphlomis gracilis TN ST GY201210
24 895 Perilla frutescens M AE ST GY201219
25 ﬁFf Origanum vulgare SUNA T HTT GY201220
26 oKW B S Salvia guaranitica SNA TR RHTT GY201204
27 Iﬂlﬁfﬁ— Salvia cavaleriei var. simplicifolia SN S BA T GY201225
28 {5 5 Scutellaria indica SR SR GY201302
29 oM BB HE Salvia cavaleriei oM E ST GY201226
30 TAZE Stachys sieboldii NG B FA T GY201221
31 K RH Saivia officinalis T ST RHTT GY201207
32 &%%&ﬂﬂ Teucrium pilosum BN SR T GY201307
33 &8 3kAt Physostegia virginiana SN S BA T GY201207
34 7HHi 5 Salvia plbeia BN SR T GY201224
35 WML ILEX Teucrium viscidum var. nepetoides S A T FJS201308
36 119} Perilla fiutescens var. crispa T E S RE T GY201215
37 =B Salvia farinacea o M R FH T GY201205
38 E1 938 Stachys oblongifolia o M E R FH T GY201306
39 HEMNATH Teucrium fruticans TMNAE ST GY201202
40 — 4T Salvia splendens BN SR T GY201208
&2 FTASIYIEFSIRAER PCR &4
Table 2 Sequences of used primers and corresponding PCR reaction conditions
ElEZEA S SIFH) (5°-37) PCR X N A
ITS F: TCCTCCGCTTATTGATATGC 94 'C. 4min; 94 'C. 1 min, 53.6 'C. 45s, 72 'C. 1 min, 35
R: GGAAGTAAAAGTCGTAACAAGG AEH; 72 °C. 7 min
matK F: CGATCTATTCATTCAATATTTC 94 'C. 4min; 94 'C. 1 min, 504 'C. 40s, 72 C. 1 min, 30

R: TCTAGCACACGAAAGTCGAAGT

UAEFR; 72 °C. 7 min
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Table 3 Sequence analysis on single barcodes for common medicinal plants in Lamiaceae
F1 K JEAR Ak /bp ¥ (C+HG) 2=/% PRTA AR e R (EISEOA=Y
ITS 620~698 62.8 345 382 313
matK 859~932 34.0 597 342 226

SIS 0.095; HLA B kAR S B BRI 1TS
LR B R 0,190, 40 FHE RN L2 FHRIIH)
matK JERIBHEE 25/ 0.000, £ K4 0.150, 5
TFHEHAS. RIS RO ) matK SRR B
0.150, “THYBALEEE N 0.081. ITS 34 KHEE L
PR 22 KT matK [P 41N alEHE 741, matK P31
(Il N B KA SN TR ) dpe VAR e, BB AR
2.3 {EiEF% Wilcoxon #kF1&16

{FEH SPSS 19.0 #At, FIH Wilcoxon FRFILE XS
AN B AR R AR AR S T Se vt 4 LU,
F1F Wilcoxon FFIIE 1) 33 M, matK FEK 5
ITS FEAIRIIERE ) 164 524, ikl 1702 754, Kygh
TN ITS FRAU AP AR KT matK JE0H, 22 Rk
B (P<0.01). 7EHT Wilcoxon FAIG 11 M)
Fhr, matK JERY ITS JPAIIERA 178, kA
1 253, FBREEFN ITS FFAIRIRP A AR R KT matK
R, HZESWREZE (P<001). MFrE KR
Wilcoxon FRFIGEE LT LA, Toieefh el 25
WA e, 1TS FPalitAe et T matK SER 741
(AR, Fhla). AN IEE R 2 Wilcoxon FRAILGIT
PAHHA/INT 0.01, BEEAPIE Z 122 i B 2
2.4 RIEFFIZF MR barcoding gap T4

AN [ 326 J7 510 Fofr pAy 5 e ) A S A 6 93 A 14
(B 1 nrLLEH, ITS JP45 matK 751581
FLA B S i) barcoding gap.ITS J¥ %1 i barcoding gap
A7 EAE0.09~0.10, Ff P& 2R 29 K8 3 8 P 7 0.03
DL D sk, 1 (7 35 A% 8 25 22 461 0.10 DA _E X 5,
Fofr pAy 358 A% P 25 5 0 1) 353 4% B2 29 A7 A 358 43 1) T S I
% . matK J&[H ) barcoding gap 7. B 7E 0.01~0.02,

80

60 X
2 Ot Py ]
%_40'
L:":S
‘LEZO
D |
\R

0 . H m ~m l_l—l_

1 2 3 4 5 6 z_ 8 9 10 11
K2P 4L B

1 AEMEIEFFIARY barcoding gap
Fig. 1 Barcoding gap plots of different candidate sequences
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