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Abstract: Objective To identify Anoectochilus roxburghii and its closely related species using ITS2 and psbA-trnH barcode.
Methods Total genomic DNA was isolated from A. roxburghii and its related species. Nuclear DNA ITS2 and chloroplast gene
psbA-trnH sequences were amplified and sequenced. The Kimura 2-parameter (K2P) distances were calculated. Identification
analyses was performed using Neighbor-joining (NJ) methods. Results After PCR amplification, the ITS2 regions of tested
samples were sequenced and their lengths were from 250—254 bp, and the GC content was 48.2%—51.6%. The lengths of
psbA-trnH regions ranged in size from 636 to 704 bp, with GC content ranging from 31.8%—32.0%. Based on K2P model, the
intra-specific genetic distances of A. roxburghii in ITS2 and psbA-trnH regions were smaller than the inter-specific ones of A.
roxburghii with its closely related species. The NJ tree based on ITS2 sequence showed that A. roxburghii can be distinguished
clearly from its adulterants except for A. longilobus, while the NJ tree based on pshA-trnH sequence showed that A. roxburghii can
be distinguished clearly from other Anoectochilus species except for A. longilobus and A. lylei. Conclusion 1TS2 and psbA-trnH
sequences can be used as potential DNA barcode to distinguish A. roxburghii from its related species with genetic distances.
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N4 #k% Anoectochilus roxburghii (Wall.) Lindl.. &
TEARZE 2% A, formosanus Hayata. 4= 44k~ A.
xingrenensis Z. H. Tsi & X. H. Jin. W& 4422 A
lylei Rolfe ex Downie. K J74x4:>% A. longilobus H.
Jiang & H. Z. Tian. JEF4£*= A. burmannicus
Rolfe. =442~ A. elatus Lindl.. IfLH % Ludisia.
discolor (Ker-Gawl.) A. Rich.. K{£3EM >4 Goodyera.
biflora (Lindl.) Hook. f.. & =% G. schlechtendaliana
Rchb. F../NINBE =% G. yangmeishanensi (L.) R. Br..
INBEM % G. repens (L) R. Br.. PHiEiJE %
Odontochilus elwesii C. B. Clarke ex Hook. f.. ¥t
J&== 0. moulmeinensis (Parish et Rchb. f.) T. Tang et
F. T. Wang, FEIEFRASORAE TR P BR 24 K7 242
Bi. FEmEENE 1.
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S1000 Thermal Cycler PCR #" 34 1% (2 [H
BIO-Rad A #]); BHIME #4t (3£[H BIO-Rad 2~
a]); DYY-6C B AX (ALHTN—AXAR) ); Tris
T (A HE biosharp VIR H R AF]D; B-3idE LK
(Genview A &) ); Tris MAIE; (3£ Solarbio A &) );
DL2000 DNA marker (TaKaRa A #]); PrimeSTAR
Max dna Polymerase (TaKaRa A #]); GoldView
et S E BB AEDHARA R 5TE A D 6 XDNA

Fx1 H#ERER
Table 1 Sample information
5 T4 &7 (N
1 A roxburghii 245 ARL R
2 AR2  FREEM
3 AR3  FREEEM
4 AR4  FEEEEM
5
6
7
8
9
0

% KA

AR5 fEE A
AR6 TN
ART | kKiEi
ARS8 | KiEi

AR9 TG
1 ARLO M
1 ARLL fREEH
12 AR12 HRHEEM
13 AR13 HRHEEM
14 AR14 HRHEEM
15 AR15 fRE =M
16 AR16 FEEREM
17 ARLT M
18 AR18 R
19 A.formosanus BISHLE AFL fREEM
20 AF2  fREEM
pal AF3 B
2 AF4 FEEEM
23 AR5 AR
24 A xingrenensis MY AXL THEET
25 AX2 TG
2 AX3 T
27 A lylei WESLE YL JHET
28 LY2 T HET
29 A longilobus K% AL =El
30 A burmannicus BEEES%Y AB  mEEE
31 A elatus SR =t AE  mETINRN
32 Ludisia discolor = LDL J RT
33 L. discolor M LD2 [ HifT
34 Goodyera biflora KIEEHEH2  GB MM
35  G.schlechtendaliana B2 GS  WHLmK
36 G.yangmeishanensi /NNBEMZ GY T
37 G.repens NP2 GW ZRRIL
38 Odontochilus elwesii  Pipgii/E>=  OF  =RIMIEH,
39 0. moulmeinensis HmWNES  OM  =EHEN

Loading Buffer (At 50 5h [H & A MHARA R TTE L
H); BJERE (Genview A]).
2 HiE
2.1 ##& DNA B942EX. PCR &0 Fr

W R A T ) 0.5 g, S TRE
RS, PR CTAB iEIREUE DNAMST, #{5ik
FEHIH) PCR S AT, 0 5190 Je 4 HaRE T 525 [k
SR, PCR ¥ =& 4t )G, M
ABI3730 B4 JE Al 43 B A AT SR o
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2.2 HIEALIE 2 ITS2 # psbA-trnH FFFIKERE GC &8
5 743 3 (1% KSR - Contig Express v 3.0 Table 2 Length and GC content of 1TS2 and psbA-trnH
(Codon Code Co., EE) KA, £BRGIMIX Lk Sequences

JREEIX . RS R A RARAY HM-Mer FP3IARET71% P J¥ 51K Elbp GC & H/%
FERPNuRG 5.8S Al 28S X E%, 3K1E ITS2 B4, @t ITS2  psbA-trnH ITS2  psbA-trnH

55 GenBank J741i47 Blastn Lbxt, FF@id &% 551k 1 AR1 253 695 48.2 318

TR, psbA-tmH FH8l, FiIF MEGA 5.05 % 2 AR2 253 695 48.2 31.8

FRHTHR AT, LXUEFFIS0T GC A, e ea e

E{ﬂ“ﬁéﬁﬁ Klml‘Jra-Z-F-’arame'Fer. (.KZP) E‘Qﬂﬁ‘ﬁﬁ%ﬂﬁ%, 5 ARS 253 695 180 alg

HHET-442 (neighbor-joining, NI M R4 K B #, 6 ARG 253 694 182 318

FIF bootstrap (1000 KFEE) Fale#53 S HISCHFZR. 7 AR7 253 695 482 318

3 HERES 8 AR8 253 695 482 318

3.1 PCR # & =44 9 AR9 253 695 482 318

G222 LRI G ) PCR 4 3G R 10 AR10 253 694 482 318

HI1)N 100%, ABIERERER LK 33 PCR &34 it 11 AR1l 253 695 48.2 318

K (B D, §I8OR RN, KEET, WHfRE 12 AR12 253 694 48.2 318

L%, 1TS2 414 500 bp 24, psbA-trmH F3I7E 13 ARI3 253 695 48.2 318

750~1000 bp. 14 AR14 253 695 48.2 318

15 AR15 253 694 48.2 318

16 AR16 253 695 48.2 318

17 AR17 253 695 48.2 31.8

B — 18 AR18 253 694 48.2 31.8

19 AF1 253 701 48.6 318

20 AF2 253 701 48.6 318

21 AF3 253 701 48.6 318

22 AF4 253 701 48.6 31.8

23 AF5 253 702 48.6 318

20 EE 24 AX1 253 693 48.6 32.0

R R SR o e %§§§ EE 25 AX2 253 693 48.6 32.0

26 AX3 253 693 48.6 32.0

3 REARRIDSOBOOCQOOOCeE 0 27 LYl 253 636 48.6 319

123456789101112 13 14 19 25 28 293031 CK M CK 28 LY2 253 636 486 319

M-Marker CK-75 X I], 1~31 45K 1 ke 29 AL 253 695 48.2 31.9

M-Marker  CK-blank control 1—31 represent for the samples in Table 1 30 AB 253 704 48.2 320

1 #AHK) ITS2 (A) # psbA-trnH (B) FFFIERAZ K&l 31 AE 253 704 49.0 320
Fig. 1 Electrophoretogram of 1TS2 (A) and psbA-trnH (B) 32 LD1 250 50.0
sequences of samples 33 LD2 250 50.0
3.2 ITS2 #1 psbA-trnH FF3I#Y GC S E SR 34 GB 252 504
it MEGAB.05 #R A 4 2k = Je Fo il & Fb 3 GS 252 49.6
ITS2 1 psbA-trnH #5111 GC & &3 T8, 4558 36 GY 254 49.2
B (R 2), FEfb 1~39 1 1TS2 F 54 Ay 250~ 37 GR 252 51.6
254 bp, HhEA2 5K G4~ HESL M 38 OE 250 508
39 OM 251 49.0

GC & &I 48.2%, &&= 5 QML . X%
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2h2 . A S, meEE. B s, KA
5L /NRNBER AL BRI AL A VERAE
FHETT A JE =21 GC & & 2% 543N 0.4%. 0.4%.
0.4%. 0.8%. 1.4%. 2.2%. 1.0%. 3.4%. 1.8%.
2.6%7F1 0.8%. Ffih 1~31 [¥) psbA-trnH 75 fE R
693~704 bp, H &2~ 55EMREL =N GC &
B 31.8%, S EMAELE. HESLS
ﬁﬁé%i\ﬁﬁA%#\mi%émGCaiﬁ
58 0.2%. 0.1%-. 0.1%-. 0.2%71 0.2%.
33 BfREESH

ITS2 F 4R R i) K2P 3844 0 B 45 5 B (%
3, ELEMNBEIEEN 0, &L 25KA&4%
ZHIRHANEAEIE RN 0, &2 M CE%E. W
S KA SLs, HMSL S, e s
WL B 43 )4 0.004 0. 0.004 0. 0.004 0. 0.012 0.
0.008 0. 4xZk==5PEnt>%, KRAEBEH 2=, /N/INBER:
L NBEM AL AL VR U IR S A 4
(1) [R] 388 % (1 25 7 %ﬁom410m3&ouma
0.108 6. 0.099 2. 0.080 8. 0.0630. £ iiH,
T ITS2 JFHI AL fh B, v LA 28 = 5 M= 4
g2, WHEESLE. KASL=, HMEL=. &
SR B AL RAEBEN = \$$%H - /NBE
WE\EHE\@%WEéﬂ%WWEéW [T 25 Fol
B, HEARENGEERZE5KF &L=,

psbA-trnH 7 F1|Fsh Py el ] K2P 1845 HE 55 45 H R
(£ 3), SEEFNIEIEN 0, &2 55151
g2, MEELE MHESLE. KAEL2., HE
S A M B IE 4 R0 0.001 6~
0.007 3, BB KT ELL =M NELIER . 25 1R,
FET psbA-trnH 7 H1 1545 58 AT AR o S 4 2k ==
5 H At Rl VR B i 11 B B
34 &ZH=REREIEGHH NI WEEE

FIHARHE (N MES L2 5 HIEEMT
ITS2. psbA-trnH F51 1) N &G R B# . 1TS2 F#4
PR ND SRR (F2), &2 5K &%
RN, ML, MESLE. G
2 AVEMESL AR MR —3,

@ﬁﬁﬁf OO B S A =2 o — 3, B
« KAEBERF 22, AN INBEE 22 FNBEH 22 o — 32,

%?W&FWW&jMNW%%E%,@ﬁﬁéﬁ
b, G2 SRR MR U R X )
psbA-trnH FFAIMZER) NI MR ER (K 3), 18
MG L 2B A 3, GEIREE. E S,

#F 3 ETF ITS2 70 psbA-trnH FFHIRI &4 = R LG
K2P &% B

Table 3 K2P genetic distances of A. roxburghii and its
closely related species based on ITS and psbA-trnH
sequences

eS| ITS2 BfLHE R psbA-trnH 334k HH 5

SN 0 0
G2k B SHRE AFh 0.004 0 0.0029
Gk G SR R 0.004 0 0.004 3
G EME L M 0.0040 0.001 6
SR 5K S8 0 0.001 4
G2k HEMSE A 0.0120 0.007 3
EHRZE5REL =M 0.008 0 0.007 3
SHREEHNM = 0.104 1

EHZ5 KB = 0.1135

EHZ5/ VNG = 0.1083

o TN i 0.108 6

s e 1 e 0.099 2
EHRZ5ENES 0.0808

SR EHATEES 0.0630

AR2
AR12
AR3
AR4
AR52
ARG
AR7
ARS8
AR9
AR10
AR11
AR12
AR12
AR14
AR15
AR16
AR17
AR18
AL
AX3
AX2
AX1
LY1
LYl
— AF5
AF4
AF3
AF2
AF1
AB
— AE
oM
— OE
LD2
LD1
GS
GW

e B
GB

0.05 0.04 0. 03 0. 02 0.01 O
BERE R

2 ETFNIE UTS2 %) MERZLER
Fig. 2 Phylogenetic tree constructed based on NJ methods
(1TS2 data)
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AR13 KRS HWESLE. KA&%2, AR

A W, WIRHIAII GC & 25 5l I M SR 4 06 R I

ARIO TR, AT 428 22 R HOR SR 1TS2 5

ARIS Flif) GC SR ZERAN M, K4k 5452

ARL7 () GC S EEH %R, RERBRH LK 4L

Ay 2GR IR TE ITS2 A, 42k

ARL2 AR GC SRIMEEER, HERERE

ARG W EESE L 5 E R L HEERAN— X,

ARS psbA-trnH FE 1) GC & i 22 R4y 7 s, WA 422k

A LR H %L S H S S% GC SRERIN

ARL 0.1%, Vil =% S4B 0 Rg X RBE, HERER

_ ::jg% BT AL . WA A LK S BN

A5 K. E, FHII GC S5 44 s BRI

——————FS S R T IE LRI R BT, 45

e LFTA, 1TS2 H1 psb A-tmH FFHI AT LS5 4424 15

Az B LA BB T SR, T 4222 S ek

EEMl (S RIE T — BT . IAh, 42822 R Rn

| AE %, BRI LER— B KEREEE . AT
e TN ] 4 4R E A 0 S e 2 22 SR

AL

B3 ETF NJIE (psbA-trnH #iE) MERSELER
Fig. 3 Phylogenetic tree constructed basedon NJ methods
(psbA-trnH data)
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