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Identification and analysis on medicinal plants of Labiatae from Emei Mountain
Area Using ITS2 and matK sequences
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Abstract: Objective To evaluate the efficiency of ITS2 and matK DNA barcode for the identification the Labiatae medicinal plants in Emei
Mountain. Methods A total of 23 samples of Labiatae medicinal plants were harvested in Emei Mountain. The DNA was extracted and used
for PCR to obtain the ITS2 sequences. Meanwhile, 54 ITS2 and 51 matK sequences of the medicinal plants in Labiatae were downloaded from
Genbank. The interspecies and intraspecific genetic distance and sequence variation sites of all sequences were determined by MEGA 5.0
software. The Neighbor Joining (NJ) phylogenetic tree was constructed, and barcoding gap analysis was then performed. Results The
length of various ITS2 sequence was distributed from 190 to 237 bp, with GC content of 53%—73%. Moreover, significant barcoding gap
was observed when comparing the distances, the recognition rate for plants of the Labiatae family was 94%.The barcoding gap of the matK
sequence was not significant, there was obvious overlap, and the recognition rate for the Labiatae family was 96%. Conclusion ITS2 has a
better ability to identify Lamiaceae plants at the species level, but the matK sequence has a higher recognition rate for Lamiaceae plants.
Therefore, the employment of ITS2 as core with matK as supplement was able to identify Lamiaceae plants quickly and accurately, and
understand the genetic relationship between species accurately. This provides an important theoretical basis for the effective protection and
rational development of the medicinal plant resources of the Labiatae plants in Emei Mountain.
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Table 1 Total materials for experiment
B YA HNT% 3K GC Eefil% FEHY GenBank B35

EhlE EF Agastache rugose (Fisch. et Mey.) O. Ktze 232 68 CERLy, MR, Y6 1 KY197 932.1
WEER &0/AE  Ajuga decumbens Thunb 228 65 IR, BRI, JER R, KY197935.1
MR HMEE  djuga ovalifolia Bur. et Franch 229 65 PR B MK 124730
NIRRT Clinopodium gracile (Benth.) Kuntze 237 70 B, ki MK124726
HRKIE B Isodon serra (Maxim.) Hara 223 70 AR B TR KY082800.1
BT AR Leonurus japonicas Houtt 216 72 TEIHZ . FURE EAHS KY197936.1
Tk E R BISKE  Meehania fargesii (Levl ) C. Y. Wu 215 67 fRFRGE, EhL MK 124729
Tk wiE sk Meehania henryi (Hemsl.) Sun ex C. Y. Wu 215 67 AR, R HiE KY197933.1
Bl B Melissa axillaris (Benth.) Bakh. F 232 64 B R KY197930.1
Bl Bl Melissa axillaris (Benth.) Bakh. F 232 64 BV MK 142725
AR MaflE  Mosla dianthera (Buch.-Ham.) Maxim 23 66 BRESR . FIRIERE KY197929.1
LE K Perilla frutescens (L.) Britt 233 65 RTHIE, A% ALK KY082799.1
V1Y V) Perilla futescens (L.) Britt 233 65 RATHEE, TR LK KY082798.1
HiEE B Prunella vulgaris Linn 234 67 DA KY197931.1
RERE RER Salvia japonica Thunb 228 68 REKE. PUEAE. WERE MK 124727
REHRE HURES  Salvia przewalskii Maxim 229 66 TR, O Hk ik KX171662.1
RERRE —H4a Salvia splendens Ker-Gawl 234 68 A W A MK 124723
REHE SZERER  Salvia substolonifera Stib 229 67 TR bk, A R KY197934.1
TUbR L fE DURG Schnabelia oligophylla Hand.-Mazz 208 73 TLEZ MK 124728
ERRE ZINEME  Teucrium bidentatum Hemsl 206 69 fRe. MR MK 124724
EREE LA Teucrium viscidum Bl. Bijdr 217 73 RIS IRT KY082797.1
HiEE MR Thlaspi arvense 190 53 TEAMER . IR KX180985.1
MR Mentha haplocalyx Briq 238 68 N

#& 2 GenBank THHEEMREY ITS2 F1 matK 3
Table 2 ITS2 and matK sequences of Labiatae plant downloaded from GenBank

S Fi T4 GenBank 12X ITS2 7 4] GenBank 12X matK J7.51
—H §. splendens Ker-Gawl MG824274.1, KC473275.1. MF622186.1. KX783778.1. KX783777.1. KC473392.1
FJ883530.2
REE §. japonica Thunb MG8824217.1. LC060731.1 KY646163.1, NC-035233.1
EXREE S substolonifera Stib MG824277.1. MG824276.1 1Q934097.1
HURER S przewalskii Maxim KC473258.1. KC473272.1 KC473388.1. KC473387.1. KC473386.1
B I serra (Maxim.) Hara KM280861.1. MG730993.1 AF477763.1
MAEFSSE L coetsa (Buch.-Ham. ex D. Don) Hara KM877351.1. KM877350.1. KM877349.1 JF357834.1. KM877379.1. KM877378.1+
KM877377.1
BIkESE L nervosus (Hemsl.) C. Y. Wu et H. W. Li KF032257.1. KF032256.1. KF032255.1
ZWEREL T bidentatum Hemsl AF477790.1 AF477767.1. MF801747.1
1 LA T. viscidum BL Bijdr HQ839703.1
i P. frutescens (L.) Britt MG731095.1. MG731094.1 KP643139.1. KY624911.1
oL EE M. henryi (Hemsl.) Sun ex C. Y. Wu KM886740.1 KX526679.1
/NIl EE M. dianthera (Buch.-Ham.) Maxim KT210242.1, KY552542.1 KY624905.1
A& M. chinensis Maxim KY552541.1 KY624904.1. HQ839706.1
LI NEL A. decumbens Thunb KR611786.1. KM280866.1 AF477763.1
B a2 A ovalifolia Bur. et Franch KP611786.1. KP6 KT280175.1
s M. axillaris (Benth.) Bakh. F JQ669114.1, KM886748.1
Fh M. officinalis Linn JF301353.1, MG256281.1 MF694864.1, KP642889.1. KJ196364.1,
HM850795.1
NEESE C. gracile (Benth.) Kuntze JQ669082.1 KX526669.1
B P. vulgaris Linn MF096646.1. MF096645.1. MH117686.1.  MG22888.1. KJ593074.1. KJ593073.1
MH117685.1
25 REEL L. japonicus Houtt KX421756.1. MF096449.1. MF096448.1.  MF158695.1. HQ839708.1. HQ839709.1
MF096447.1, MF096446.1
EE A. rugosa (Fisch. et Mey.) O. Ktze KP058824.1, JQ669076.1. JF708195.1
L S. oligophylla Hand. -Mazz AF477789.1 MF801740.1. MF801739.1. MF801738.1
M3 i T. arvense MKO044740.1. MK044739.1 HQ593466.1. KJ841026.1. JN966711.1,
KM892765.1
/NHAERES P javanica (BL) Prain var. javanica MG730489.1. MG730488.1. MG730487.1 IN680461.1. HQ911451.1. HQ911450.1
HIE[ERSS P hispida C.Y. Wu EUS27112.1
ZIELERES P. hirsutisima C. Y. Wuet H. W. Li EU827096.1
BIEERES P formosana (Hay) C. H. Hsieh et T. C. Huang IN680460.1
T M. suaveolens Briq KX783715.1. KP172057.1. HM850798.1.

HQ902737.1
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2.1 #£& DNA 2EX. PCR ¥ XN F

FREL 100 mg FE A0 FEAS, H 75%389 4 A1 G
B R 2l K B0, IO IR U B AR 40k, R
AR RARAEA R A A Y K 2 DNA 2
BUR ) B BURE By A DNA (BRIt ) &
YLD

ITS2 54 #5191~ ITS2-F: 5°-ATGCGATA-
CTTGGTGTGAAT-3", ITS2-R: 5’-GACGCTTCT-
CCA GACTACAAT-3’. PCR N 41FH 94 C 1Az
P 4 min, PEIFSR 30 X (94 ‘CAEME 1 min, 59 C
Bk 30s, 72 CZEAH 1 min), 72 ‘CZEfH 7 min. ¥
PCR #3473k B I HS R BR AR DR A IR A
FIEAT BUA DT -
22 BURALIBE S

Xt RIS IR 46751, KA CExpressi FAFXT
ARG X . R B T e T R B R A AL
HMMer 71: 87772214 5.8 S Al 28 S 741, 15 BV fi
(¥ 1TS2 181RG X 7510, { ] MEGA 5.0 #fFxt 4
HORE S T # 1TS2 #EAT R HIXS Ee o, Heis A
A ITS2 FAIRIXS LK PRSP AR A 85
fa 2112 BAL A, =T K2P (Kimura-2-Parameter) %{
SRR T SRR L PR PR B R gt o dr s
NI EM R G, % B bootstrap 4 1 000 X E
55 T MEGA 5.0 FAX A T #808) matK J751)
BT KoP it Ha b BE B, JFx Ak i B kAT 4t
T
3 ER55%
3.1 PCR ¥ #E5MNF

SZYG BT AR 23 4y, 40d DNA 42, PCR 4™
W, PG RATINA 23 47, THERN 100%. Wl
JPa R, ITS2 7245 R TN 100%, &
BSRIR L FE . 23 (AR S ITERAS IR 1TS2 J7 4134
O3 ) GenBank, &35 W#E 1.
32 ITS2 FHIER

Fi A RS B T TTS2 FEAIK N 190~237
bp, GC HEN 53%~73%. {#/H MEGA 5.0 %/fF
XA AL P i k0, BRBELE 4 N Fh
12 28R LG KB N 235 bp, %A 52 ANATAR
Br 55 BRI 3 A 9 46 7 BN HE K 224
bp, A 34 ANEARL A FHRIEE 2 NP 3
S FHINT G KR 217 bp, L7742 19 ANATER 7
RERTNE LA 4 % TN S KN 233 bp,

FIKE N 215 bp, 724 1 AT 55 A58
1 MR 4 5P HI0 LK 233 bp, FE7=4E 1
ARG s R 2 MR 6 27BN LR K
JEJg 229 bp, A 12 DNATARNT A, WEEAER 2
IRl 6 557 HIN LE S K BE N 234 bp, 374 5 A
ARG A RERSESE 1 NMIFR 2 267 HI0 L SR
N 237bp, LRIRAL A BAEE 1 AR S &7
I LG JE K E RN 234 bp, FL774E 1 ANATARG A #d
BEEJE | MR 6 675U LG K E N 216 bp, 3t
FEAE L ANATARGT A FERE 1 MR 4 T AR L
JE KA 232 bp, FEFEAE 2 ANATARN AT DR R
1 ANF 2 26751065 e JE K 208 bp,  JoRT AR {r
o BRETRIE 4 MRl 5 S F AN R KN 219
bp, LA 12 ANAIRAL A BEEE 1 MR 4 %
FEART LG KN 191 bp,  TEATAR 7 .
3.3 FhiEl. MRIEEESS

f§iFH MEGA 5.0 ¥ k4% K2P #E By it 5
ITS2 JFHNRIFRR] FRPEAERE RS, S5 WK 1. BT
A FE PR ) T8 A% BE B B KR MO B —Hi 2L, 38t
FEEEES N 1.546, He/MER RSk E 5 AR Sk 8,
BIKEF R GEEEL, BUEIEEN 0, “FIBERE
BN 03705 AN AL BE B R I RIS, 8%
FEERH 0.155, m/hRR S RER, BIKE A,
I, WUEREEN 0, PRI BN 0.007; f
Fl matK FAHF . FRAIEE S, 45 5RONPTA R
s P [ 388 A B 2 e K ) MO H 5 ey /N, TR
FEER 0.445, /R SIS ERE TR /N B 25
WAEEER N 0, “PIIIBALEE A 0.134; Fh N EHEEE
B RONE RN, LIRS 0.138, /N ARE
BLLOWoERL, MUMRRLAE, e NEBERIEESN 0, T
BHEEEEN 0.014. MK LLE BIA LI H B
BRI BRBIEER, BEEERN, %8
Z B EETR, BAL R B . Tl P 5 ) o A%
PRES A (B 2) ATLURIL, 1TS2 FAAAERC N
{2 [f) barcoding gap, i [H] 15 A% 2E B FEAEHAE0.101 ~
0.600, Fft P 153 4% I 25 E ZAEHAE 0~0.010, 1 matK
[ %11 barcoding gap ASZARBHE, Fh N sHE R+
BLEEHRLE 0~0.010, FhEEAEE AL 0.031~
0.500, Fh P g A% B 5 5 R ) ast A% BE 25 AE 0.021~
0.030. 0.031~0.040. 0.051~0.060 A1 0.101~0.200
B ESME; M barcoding gap K, 1TS2 BT
A AR DNA RS ER, TEFKSP Fokin % e
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P.h2
M.S

A.dl
Aol
M.al
M.ol

C.gl
Pvl
Ljt
Arl
S.ol
T.al
Pjl
Phl
P.h2
M.S

S.sly S.s2. S.s3. Spl. Lels Lsl. Lnly Tbl. Tvl. Pfl. M.fl. Mhl. Mdl. Mcl. Adl. Aol. Mal. Mol. Cgl. Pvl. Ljl. Arl.
S.ol. Tal. Pjl. Phl. Ph2. M.S #pjifRE—thar, RER. EXRER. HERER. MHFAE,. BHE, BIKEHRE. ZI&REL
MAS . 5 EPEEF, sk E, MM, GEFE. SR, BRI, BRAE. FEL. ARG, B, SRR, #EE.

PUBCHE . OB, NIHERS TS WIBBORETS . S REBMBRETS . A

S.sl, S.s2, S.s3, S.pl, Lel, Lsl, Lnl, Tb1, T.vl, Pfl, M.fl, M.h1, M.dl, M.cl, Adl, A.ol, M.al, Mol, C.gl, Pvl, Ljl, Arl, S.ol, Tal, Pjl, Phl,

P.h2, M.S are S. splendens, S. japonica, S. substolonifera, S. przewalskii, I. coetsa, I. serra, I. nervosus, T. bidentatum, T. viscidum, P. frutescens, M.

fargesii, M. henryi, M. dianthera, M. chinensis, A. decumbens, A. oralifolia, M. axillaris, M. officinalis, C. gracile, P. vulgaris, L. japonicus, A. rugosa,

S. oligophylla, T. arvense, P. javanica, P. hispida, P. hirsutisima, M. suaveolens

1 ERAHEMAAME M AR

Fig. 1 Interspecific and intraspecific distances of Labiatae plant samples
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Fig. 2 Intraspecific and interspecific genetic distance distribution of ITS2 (A) and matK (B)
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