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Abstract: Objective To establish a rapid method to identify different origin of Lagotidis Herba from self-harvesting and
distribution samples based on ITS2 sequences of DNA barcode technology, and analyze the mainstream varieties in the market.
Method The DNA of 101 Lagotidis Herba samples was extracted by using the Plant Genomic DNA Extraction kit, and then their
ITS2 sequence was amplified by PCR and sequenced in both directions to obtain the information of ITS2 sequence; Meanwhile, 28
related sequences were downloaded from GenBank. Subsequently, 129 ITS2 sequences were analyzed by MEGAG6.0, and the intra-
and inter- specific K2P genetic distances were calculated to construct a neighbor joining (NJ) phylogenetic tree and predict the
secondary structure of ITS2. The origins of Lagotidis Herba in circulation samples were analyzed by the BLAST and NJ cluster

analysis methods. Result The results showed that the maximum intraspecific genetic distance was far less than the minimum
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interspecific genetic distance among Lagotis brevituba, L. integra, L. ramalana, L. alutacea, L. brachystachya and L. praecox, except L.

integra from some areas of Sichuan and L. alutacea, indicating there were an obvious barcoding gap among them. The NJ tree showed that

L. brevituba, L. ramalana, L. brachystachya and L. praecox shared respectively a clade, and L. integra from some areas of Sichuan and L.

alutacea shared a clade, and other L. integra shared a clade. ITS2 secondary structures for six kinds of Lagotidis Herba were significantly

different enough to identify L. integra and L. alutacea, and the difference were the number, size and location of the stem ring. Market

analysis showed that the usage rate of different origins of L. herba from high to low was L. integra, L. brevituba, L. brachystachya and L.

ramalana, L. praecox and L. alutacea. Conclusion The ITS2 sequence can be used as DNA barcode to identify the origins of Lagotidis

Herba accurately and quickly. Market mainstream varieties were L. integra, L. brevituba and L. brachystachya.

Key words: Lagotidis Herba; ITS2 barcode; Lagotis brevituba Maxim.; Lagotis integra W. W. Smith; Lagotis ramalana Batalin;

Lagotis alutacea W. W. Smith; Lagotis brachystachya Maxim.; Lagotis praecox W. W. Smith; mainstream varieties

2 R E R MR E . — ) A R H A
Lagotis brevituba Maxim Wi{#k T~ (HEZGH) 2020
R, BOCE RN CHLE” , AR A
B, MHATZ, GHAMES, BATER . A
W P AT WD AL, AT AT R BRI0E |
FFARZI . SRX R WREE. AL, AR
HEAFIED, FE M TIREFEE . @ e
WEARCEE, T8 S PR AT F ) S B B o 2 4 B 2
Gh, B Z MR E R MY, (2 FifE
G T IEME LK X 43, Tk T g T AR I A
HEAE RGO, DR A — oA R0 4 0 77 0 3
X 47

DNA 7 TS ERAZHHERA S —BEA
IARHE) . FXTE R DNA Fr BORAT YRR 4
SE M T2 WA, AR I T8 A5 AR AT 43
RALB, (hEZ ) 2020 H iY@ Nk 7
2kt DNA RIS 7 1% ke R E ), Hrp
P % 5 [E] % [X 2(internal transcribed spacer 2, 1TS2)
YE NP Z5M % 2 ARIE DNA 257EA51M, P B 5
MIHE T 2 B R AE A 50, FREU iR, 2 BESE Ty
I, F LR EHR DNA SATERS A G IE . AHF 5T
LL DNA S6TBAD ITS2 FPo R, X AT i A i
FIREE T 2 AR OC ITS2 AT A 7 A, DA
FESL — PR PR AER 1) 2 T, 9 R LR
ol A R SR R 2 A
1 FEERG

C1000 B3R A i U B (PCRO X . PowerPac
Basic B HEPKAX. Gel Doc XR 4 HB8hkE R g &
4i(Bio-Rad 22 7]); XP205 B HL 401 K F(Mettler
Toledo A %)) 5 MM400 EREE{L (Retsch AF]) ;
MiniSpin 7553 25041 (Eppendorf A 7)) 3 Milli-Q
Advantage A10 R4i7KA¢ (Millipore AF]) 5 1EHA
FE[FZH DNA $2EUAF & . 2 X Taq Master Mix 227

7+ Gene Red IZERZLE (RIBEMEIF AR A
A]) 5 Taq B PCR ¥ 35M & (ALK& REMER
BARAFD ; BHaHE (Biowest Ad]) ; ITS2 5
¥ (ITS2F: 5'-ATGCGATACTTGGTGTGAAT-3';
ITS3R: 5-GACGCTTCTCCAGACTACAAT-3") H
IR A TAEA IR A 7 &

SR o L FEAR CRE Al 3R 101 bk, HAFER
42 ftt, WK 59 Ht, P01 2 A IR A AT B B R
JRFEAFE I E NG RE L L. integra W. W.
Smith. EMREY L. alutacea W. W. Smith. %5
BB L. brevituba Maxim. . % fi g B ¥ L.
brachystachya Maxim.. KM% HE L. praecox W.
W. Smith. [FFE%H-%5 L. ramalana Batalin, 5K
JEIWE 1. AT GenBank ##EEEr N4k 28 4%
ITS2 74, BiEEGREE 7 %, FrtGaEE 2
%, FARERE3%, EEAHE 4%, EHGaH
%k, BREARERE 1 4. ITS2 JPHIME B ILE 2.
2 Rk
2.1 DNA #ZEl

H 75% Sl EERE AR T, BRI TS, FBR
BEASCRIE S A R, FREUH R 2 30 mg, f& A
K120 DNA #2HGAFIEui 4 ORI R A IR
AT FEATERAE, $REUDNA, —20 CRAES.
2.2 PCR ¥ RN

W HGE 5] ¥ ITS2F  ( 5-ATGCGATA-
CTTGGTGTGAAT-3") Fll ITS3R (5'-GACGCTTCT-
CCAGACTACAAT-3") XJ#ffh DNA #4791, &
MR 2N 50 uL, L7 2 X Taq Master Mix 224 25
ul. EF#51%% 2 L. DNA B 5 ul, HeKE
RRAE/K A 50 pLo [T B To AR DNA 1 5 B A4
%o LL10000 r/min B0 (02 A 3 em)S s J&,
BT PCR . RNHEFH 95 CHAM 4
min; 94 ‘CZEPE 30s. 56 CiE-k 30s. 72 CiEfh
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#z1 FRERREEHRER
Table 1 Sample information sheet of different origins of Lagotidis Herba
s F R S FREUT
HL-1 YR FEA L P ) SE
HL-2 SRR Bt ey 31
HL-3 IR B R B ey 31
HL-4 VY148 H A SR B A — AN H R
HL-5 Y1148 H Ao A 22 B8 AR 2 XTAT S5 L H R
HL-6 Z I B B ) 3%
HL-7 H BN 254 e ) 3%
HL-8 T (HLIK 201806) ) SE
HL-9 TN H M AREERD 2 SIS
HL-10 O LA BRI B 96 B A s B ey 31
HL-11 13 2Rk = Bt ey 31
HL-12 a3 L 5k = ) 3%
HL-13 B[ 30LPH R 2= ) 3%
HL-14 F K 5 9k = Bt ) 3%
HL-15 SER=Y ) 3%
HL-16 PRI ELRR 5 Bt ey 31
HL-17 JE 2 558 2 ey 31
HL-18 T T SR M R B ey 31
HL-19 HIFE AR RATIX S
HL-20 HIE T R ) SE
HL-21 SEFR ey 31
HL-22 A8 B R N R Bt ey 31
HL-23 A ER0% E A MR ) SE
HL-24 HiEE I\ —Hh i ) SE
HL-25 U YT B E ey 31
HL-26 VO FBRL % W5 2 A 20 A ] ) SE
HL-27 FaE 2k T ) 3%
HL-28 B e R 2 A PR A ] ) SE
HL-29 3L TS AR R SIS
HL-30 VEI A X R T 88T TR BB e i H R
HL-31 VG R I 2 B 24 PR A ) ) SE
HL-32 VO R R R kS S
HL-33 VO FRRL % 17 MM B2 )\ IR T R H R
HL-34 VG E A DX B 17 S8 4T T AR KB H R
HL-35 AN ) 3%
HL-36 PNEEST a3 ey 31
HL-37 PO H Fo E s B B L O S
HL-38 U E=RE EI @Y A=Y AT S
HL-39 VU148 H i BRI B % & i AT S
HL-40 PO 48 H Fo s R & H R
HL-41 PO N8 H FoH Ag S 7 L S
HL-42 9148 H 350 H 5 = B S
HL-43 PO 128 H 0 I B ifg 7 L ki H R
HL-44 PO B Fo M ERIE B4 ik & i e AT H R
HL-45 PO A8 HFo EEELi 7 1L O S
HL-46 VOIS H BT B T84T 3 km EPR
HL-47 I H PREESS NI TSESE I i | H R
HL-48 AR AL E LS EPR
HL-49 Tt PR % Bt ) 3%
HL-50 H R R s B ey 31
HL-51 7)1 | e A0 = I ) SIS
HL-52 PSR X B 7 BT TR B B e i SIS
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gER1

Eike A5 KR R 2
HL-53 HAEREE HHB E e IR MEER EPS
HL-54 H B ) 3%
HL-55 VY1 f,55 B 5 = Bt S
HL-56 R TE B i ST
HL-57 H A8 1 v N R B i ST
HL-58 HiF=AHEAARAR iy SEZ
HL-59 R 5 B B i ST
HL-60 TG TR N RS B ey S
HL-61 D 1) i 7 8 I )
HL-62 e i b iy (G2 e D
HL-63 HiRATHEESEEEZSF =54
HL-64 HEA RN B HX
HL-65 FGE R SRS
HL-66 HilgE T B R R R E =54
HL-67 A T TRRNR B R B kAT RS EE4
HL-68 T LI 1) ¥ 3T
HL-69 IR A 1L EES
HL-70 TR SR IA AR P 2 25 R 7 B BR A 7 7 T 4 A ) %
HL-71 HiE N\ — BT ) %
HL-72 HiFREREEAL 2 EPS
HL-73 TG P L = Bt ) 3K
HL-74 A R A R ST A ] )
HL-75 [ 22 ] ey S
HL-76 PEmR AT IE 250k ey S
HL-77 R EHE S ) 1] ) 3K
HL-78 A8 2 B =T EES
HL-79 VU R 2 B 22 ) ) 3%
HL-80 HilEE/\—BAMT )
HL-81 farfe it iR 2584 5l i 3 )
HL-82 Tt R M R 25 Bt ey S
HL-83 HHRRT CHEEWR A )
HL-84 VE 78R = AR B Ty 3%
HL-85 FHUFE RV NI B 227 EE S R H R X
HL-86 TR L I 309 B Hx
HL-87 U NEN VU 148 S 3 B i & B A HX
HL-88 PO )BT HL e = e ey S
HL-89 VU128 H o EE I B Ak EES
HL-90 AN AL E LS WO EES
HL-91 PN A EEE R 210 E HX
HL-92 (53 ol T A WS AR R AR A TR A A T T A F ) 3%
HL-93 IR Bt ) SE
HL-94 VU8 H A A 2 EPS
HL-95 VO H B e B X
HL-96 D )11 48 ] HT ] 3 35 L e g3 & v SRS HX
HL-97 TV R M R = e ) 3K
HL-98 VO BRI N4 B2k & EES
HL-99 U 11 48 R HUPH 7 2R 2 i 5 e ) 3%
HL-100 RAT 3900 245 462 i ey S
HL-101 TR R A PR ST A ) %

#2 AEEERFEITS2 F5H GenBank R ESE2

Table 2 GenBank login number information of ITS2 sequence for different origins of Lagotidis Herba

LR GenBank &35

L MER KC413431.1. KC413433.1. KC413434.1. KC413435.1. KJ630574.1. KU508311.1. KU508316.1

HHHREHE  KC413410.1. KC413411.1

MfAHRER  KC413418.1. KC413420.1. KU508315.1

fEAEEL AF313027.1. KC413414.1. KC413415.1. KC413416.1. KC413417.1. KU508310.1. KU508312.1. KU508313.1.
KU508314.1. OK275352.1. OK275354.1. OK275355.1. OK275356.1. OK275357.1

LR HE  AF313029.1

PR R KC413445.1
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45 s, 35 MEF; 72 CHEAH 5 min. PCR F=#)H
1.5% 35 g W 8 e P VK R W DAL o B 2h 28 I B I 2%
W BOR/N, TR TAY TR (R
JBe A R 2 w347 B 7

2.3 BIESHR

M. CodonCode Aligner V6.0 XFill 7 fT #5451
AR AT PEHE, ERII AR EX, BTk
T RFERAAS (HMMer) BVERET 2585k 5.8 S Al
28 S X B, BIAIERAT ITS2 FPAifE ..

K BLAST ¥EHENSE [ E R A HALE B
> (NCBI, https://blast.ncbi.nlm.nih.gov/Blast.Cgi)
M2k DNA KBS % % 240 Chttp:/barcode.
ndctem.org/china/) , N AR LA 3 250000} S B0 A
it AN ) B0 B PP 51 1EAT BLAST 255 704

N MEGAG6.0 #BAF#AT P HI L, % Fe 1)
A AL AT S AT, ANFEIFR AR R AL,
Bl, [F—WFfEEAR AL RS EN AL A2;
FFEET K2P RIS . Fplal s AR RE s, R
48215 (neighbor-joining, NJI) #4% R 48 R,
[Fi LI Bootstrap [ ESCHFF (1000 K) HERL
E T AP &SN

B 3% http://its2.bioapps.biozentrum.uni-wuer-
zburg.de/, XTAS[EPIFR £ T AR BT ITS2 =4

SER T .
3 ZR59H
31 FIEESHh

T E R, AR, SRt B R B
FEE ITS2 A YA 202 bp, &ZHRH
¥R EER ITS2 FAIHKE N 203 bp. AT FE
i GC 84 59.4%~62.7%, T3 GC &N 61.02%.
6 PREELAAAE 32 AN RAL A, Py S G H
LSRR H R R IR R H B ITS2 SR AR R
N, AIEAER AL, TERC T NRAEEY %R H
BRI RER, A GREE ITS2 T4 453l
FEAE 7+ 33 2 PN RAL A, R 5. 34 2
NSRS
32 K2PEEHESH

FARERL, SRR, bR, iR
BB, SR b EL R [ G E o piy AR ) P
W 3, RER, BEGREFEEH G FR
LR BRI A EAAL, BN RIS R R
0~0.015; B R RE RSN, Fha /)
BALEEES 0.016~0.023, A FoRIB L FEES 20/ T Ff
() B/ NEERE RS, BABERIZIEMEEE (barcoding
gap), UiBH K2P PR nl{REFHIIX 73Rtk 6 P B,
(ATCIETE AR G R B RS R L,

*3 TRERREEMNMAMEEEZER SR

Table 3 Analysis of intraspecific and interspecific genetic distances of different origins of Lagotidis Herba

Ykl

M (R e sE e

R

Ex san

R

B o

E R HE

K R HE

A REEO

A%REE 0028 (0.026~0.041)
TR 0.028 (0.026~0.035)
R E 50,037 (0.029~0.045)
G EE0.029 (0.026~0.035)
HHHE0.029 (0.026~0.035)

0.028 (0.026~0.041)
0

0.033 (0.029~0.045)
0.043 (0.038~0.051)
0.003 (0.006~0.011)
0.034 (0.032~0.042)

0.028 (0.026~0.035)
0.033 (0.029~0.045)
0

0.035 (0.029~0.042)
0.029 (0.029~0.033)
0.026 (0.025~0.029)

0.037 €0.029~0.045)
0.043 (0.038~0.051)
0.035 (0.029~0.042)
0

0.041 (0.038~0.045)
0.016 (0.016~0.023)

0.029 (0.026~0.035)
0.003 (0.006~0.011)
0.029 (0.029~0.033)
0.041 (0.038~0.045)
0

0.032

0.029 (0.026~0.035)
0.034 (0.032~0.042)
0.026 (0.025~0.029)
0.016 (0.016~0.023)
0.032

0

33 BESW

BT ITS2 340 Ha fd o B 5 [ L 5 U Sh TR ) N
ARG B, Bootstrap 1000 KEE, 37 FEEAX
BN EREFFE=50%, WE 1. vJUEH, B
GREFE SRR E RSN, YRR AR T 50%
MEBECFFRESEHEN1 L, RUET RIFMER
PEo PUNH BT 24 S B 53 5 R H R RN
— 3, HAMY RN,
3.4 ITS2 RS

e R H RN T 22K, MM %

ghtl), WRYE 1TS2 0 S5H il A B st 15 21 7
FKHREE (EEREE, 28 0HH 13, 24%
HEE, S fEE, maER, SR
KA E R B R, WK 2. Eid
WHH. KADBEAIEREA X5y, S R
BIRBAIE 1 3R 4 AR, B A0 (EF)
J 4 MZETEX Chelix), BEANMENE FCE KK,
B2 B/ IZEER (loop) 4544, FLAriZie I £k .

W ZERBE (R 4 TXOHERAREE, 4
PG H R, R H s R R HR, (HIEIEX
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E QAR

[ Ao Gy B

S
o ramon

,

g g

EHRER 135

EGRER (135 : -4 2

2 TEERREER ITS2 ZHEH

Fig. 2 Secondary structures of ITS2 sequences of different origins of Lagotidis Herba
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x4 TEERREENZEFHKE

Table 4 Number of stem loops of different origins of

Lagotidis Herba
s EHMHH
UBUE T MEJE 11 BEE 11T S85E TV
Ffa R 2 2 4 1
BGRAE 13 3 2 4 1
BGRAE (I H) 3 2 4 1
AR R 2 2 4 1
(53] e e - 2 2 2 1
A REN 3 2 4 1
Bt R R 2 2 2 1
PGRBF TR, RERHE R ICERH .

BB ZER RN e AL BT CAIX 4y =, e 1
SHWAE 3, HEZGREE TR KIK
FH2HLH I, ELGREE TR EGHE
3R K/IEL, (EAERZE I 4 B 11 2545 —
HRAAKTFHSR 3 0, MEHREE 4 3R/
8L, BER X 5o
35 FREERREEEGZFHERER

BT ) S ) o BERLRE L (59 i), FEF NCBI
(1) BLAST %58 45 B NJ RS ER W d Bk
M, 6 FiRHEREHGMA, UaGRHEE (27
i, HAEREKE 45.8%) (b EidE, AR E AL
(16 4tt, HEFLIRM 2719k, FEGREE (7
fb, o BRAERE 11.9%) MR EE (6 ik, &
BRI 10.2%) BAK, MR HEE (1, Haa
HERW 1.7%) KR RBEE (2 #, Hafikm
3.4%) &wfik.
4 e

TR % 3 T IEME LK 6 O B 11 56 JiR 5 4
X 5, WU (R EZGH) 2020 45K DY )
AR 2581 DNA 2605 00 7 2% 2 v 48 S R )
ITS2 TERZAM SR T HAZAMEEESF
TERISERAE R, Tk o T 48— maifEth, 2tk
G T8 A SR e, [FB AR ALE 1TS2 —
PAGTR 7 I 0 St b, 6 H g g AT T
M, 1TS2 252 H RNA F % IR S B E
R R AT BANE T, S 80E & B R 23R
ZERY, SRS ThRE R SR SERE, & B BIMT
ARG RBEFEREN, ATLMEN DNA KAL) F12
M T B . 454 ITS2 —H/EHM 5 —HERK)

SIHT AT CAIX 430k 6 FPE IR, b5y ] ki A
FRETEET, ToEE X% BRI A BT R 5 R A
AR EEME .

A FCIE L TR BT Je K2P 38 % BE 25 43 #7 n]
W, G RHESENREERESCRIER
Urs SR B R AR B BRSO R i, D
KT 50%MEERETRA—, [FINAE A MR
A AP )AL BE BS (0.016~0.023) o [&] il it 58
FKoWric KL, HEEYEHSEHETRE5E D
SEOH PR AR A EL SR e A LR R [ A HL R DL
IT%MEBEFEERA KX, HETRHEHEEEGHE
SR R B R A g B R R A H DA
83%MBEFERRN— KR, Mo THEMZFRIME
oA 7 IR B TS R .

WA RGBT el 0, LA K2 bk
F10) 2 i B R A 5 S HE B R4S B i ok, M T
PSR O R AR S FE [ A G B i g
WE IR, RAPARAENCER I 58 i S B R A P 1 A
K. ALERINE M RE R R EARET R, e
HA 24 A8 RN ERGHER GEE
REE L. S REE 194, EMREE 44,
A E R 3 4k SRR L 4 R AR H R 4
O WAT LA, A8 G BB B PR A TR R
RNEE, MEREREICAER R EY, HERK
WMIRBHARFEME=Z, DREEANFEENEEGRE
FoRARBHAERER, URMHLRENSH.

Zi LA, DNA 4 7 %€ BRI ITS2 J7 41
AT S T 3 A DL 6 R e B, o i AR G
FNAE NG “EIRFER 7 R, U I
R ¥ 5 Ak G ()t % AR AR 02 05) R R R R G H
O R HORE R f HOE A JE TR
T, 2GR BE R G HREE COME
7, EUERE MG R T OO0 T e E R, HE
AR XTI 6 P B B[ 4 2 B8 R 2 R I A
BALL, TR B RGP, NELRENE
IR R AE 35 5E 1 BE Al

FBFR AR ENRAEAEARZFR

SE LK

[1] FEZM [S]. —&6. 2020: 129.

[2] m¢, HER, FRE, % ZREFEAHE HPLC 4l
B LSS [J]. 24, 2020, 51(15): 4019-4024.

B3] EHsH, XE, MEF, % 5T ITS2 KL% E st
AL GRS (0] 2, 2020, 51(23): 6062-6069.
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(4] wFEZG [S]. PUER. 2020: 126. MRS SR E T ALt e (0], o SEES O A
[51 M5, SRR, ZME, % ETHEEB TR AR k&, 2017, 23(12): 214-222.
BEJF R EF R R AN Z R AL (7). RS S [10] BR-LAk. FEZHPZH DNA FKEDHEFS] [M].
RZG3, 2021, 32(7): 1019-1023. b5t Rl A, 2015: 23.
[6] 75, mdhX%, BAHEH, & MY RE RN ELFI A [11] FRE, M, HEL, & BT 1TS2 Fal T 1ei
[7]. "FZ45#4, 2020, 43(4): 824-830. K HE MM (3] EBURFZ, 2021, 23(5):
[7] @, 55, FFRE, % Hiew3 MESEGRHE 786-791.
TGO 6 MEisrllE [J]. kg, 2022, [12] e N RSN E B A2 S br i 2558 — M [S)].
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