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BEr =g 7 #hZ5 154 rDNA ITS K58 fES 2R

# oL RERL 4k K A & KC #Heyd s ox?
1. EMER FTAESHEEA2 S P ERTRE, L T 318000

2. WAEREESEESR, ¥ WK 323000

3. ERIEBAEGRIEESEE, WL BUT 318000

# OE: BN ERAMT 7 HREHZREAAMESE ITS FR, AixBaN s TECREKE. 7% FIA PCR ETIE
ITS FE3), e B AP il b, fE BV AV {5 BERAFUHT AT MRER T o AR 7 #3E 22 EEMH ITS K% 700~
702 bp, ITS1 KKFEH 239~240 bp, ITS2 5 298~300bp, T 5.8 S HHCETRF, #24 162bp; FHIP T I AL S
107 4, HAPERAE 34 4. 7 FBEn- 2 BEY IR S 0.006~0.110, AR Z L EBM 2 A EER A, R
RRBOE, MR 2RI 2 KRR BN, KRBT, 838 RS 7 F B H 22 EZ ARy ITS 51, BifE B AL
RER, XA PR 7 EYEEXS.

X8R M2, ITS:; 0 TRE: FolaT: TEE
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Cloning and analysis of rDNA ITS sequences from seven kinds of medicinal
plants in Goodyera L.

JIANG Ming"?, GUO Zhi-ping?, ZHANG Yan-ru’, XU Xin®, ZHU Xin®, JIANG Xiao-ying®, LV Yi’

1. Zhejiang Provincial Key Laboratory of Plant Evolutionary Ecology and Conservation in Taizhou University, Jiaojiang 318000, China
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Abstract: Objective To identify the medicinal plants in Goodyera L. at molecular level, cloning and sequence analysis of seven internal
transcribed spacer (ITS) sequences from seven plant species of Goodyera L. were performed. Metheds ITS sequences were cloned using
PCR amplification, and sequence analysis, evaluation of genetic distance as well as construction of phylogenetic tree were conducted by
bicinformatics software. Results Full ITS sequences of seven kinds of plants in Goodyera L. were 700—702 bp in length. The length of
ITS1 and ITS2 were 239—240 bp and 298—300 bp, respectively, while 5.85 sequences were more conserved with identical length of 162
bp. Thirty-four parsimony information sites among 107 variable sites were detected in the sequence. Genetic distances among seven plant
species of Goodyera L. were 0.006—0.110. The greatest genetic distances were observed between V. grypoceras and V. diffisa var.
brevibarbata indicating the farthest of their relative distinct relationship, and the smallest existed between V. diffisa and V. acuminata
revealing their closest relationship. Conclusion ITS sequences of seven kinds of medicinal plants in Goodyera L. are obtained with a
result of rich information sites which could be used to distinguish these seven species completely.

Key words: Goodyera L.; ITS; molecular ¢cloning; sequence analysis; molecular identification

Bt M 2 J8 Goodvera L. % % 2 #  biflora (Lindl) Hook. f. BHRBHNZAME, HiE
(Orchidaceae) A REA, AMURZE, FFSFN Wb, BRE, H @SR BRI,

M HEEEROARY, RN Z; ZREYett WRATWRTMSE. BITRG. REER,. A%
R4 40 B, RER 29 B, EHZEEEAR R BREGIRERESSEY. SHNTERSK
HKIPEH 22 G. schlechtendaliana Rehb. £ RBEHZ  TRALEH, FEAENYHESTFBREDERE
G. procera (Ker-Gawl) Hook. FIK{EHH = G H, 2 FiHERFEeBmERNERSGTSRNA,
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HAIE) ZMAF it %er,

BERMSFRICBARSA DNA 4% (DNA
barcoding) FENLT LA DNA #5id (random
amplified polymorphic DNA, RAPD). ## 5B
EFL2AM (amplified fragment length polymorphism,
AFLP) RIBEHB LS M (single nucleotide
polymorphisms, SNP) %, gtk DNA Pyfe%
[BIBRIX. Cinternal transcribed spacer, ITS) B—FpE
¥ DNA 47865, @2 MAKX (ITS1 # I1TS2)
RENZ B 5.8 S 415k, 5.8 S fEtb E+24ksr,
T ITS1 F1 ITS2 7EFF5 K BERIBRAE A FR L3R
X, BEtFUEEEE. REAKTFNHMERHE
Aol AR, RIIA RSB 2 Y
MEER . RPEmSE. A8UEF. LB
FlRF RIS E IR T — &g, Efx
PEM RAEY) rDNA ITS PR H R ARE, &
WISLEL 7 PRI = B EY AR, ERER B ITS
FREIER -, WEATATRFIG, AiZRED
B TS ENRGERE B e 5.
1 #HR5HE
11 #8

PEM >4 Goodyera schlechtendaliana Rchb. f.. 25
H-PEM 22 Goodyera velutina Maxim.. /BEH 2%
Goodyera repens (L.) R. Br.. M2 Goodyera
henryi Rolfe. & BEM > Goodyera procera (Ker
-Gawl.) Hook.. KIEBEM 2% Goodyera biflora var.
macrantha (Lindl.) Hook. f. FIZIEFEH 22 Goodyera
viridiflora (BL) BL. 7 FiiE4, #fRRER R &R
RIEERLR 1, EYELEREE. 8 MFRE 5
BRI R, R ARURESR S BTk &Pl
T, SEMRERBRAMNYE, REALEKH
¥ 2~3 K, ARKERTEEFT-80 CRiEK
il i

R1 HH=REEDFEE
Table 1 Sources of plants in Goodyera L.

e ik B FAi B /m
1 LR BER 22 %2R 5l 987
2 = IREREE L 1118
3 ANBER 22 s R bl 881
4 LRI 2= N2 1094
5 B = FM A0 670
6 RAEPER: == s R Bl 365
7 FALTEM = HAREWL 96

1.2 T

BIO-RAD C1000 # PCR {¢; JbmAN—
DYY-12 BB IKACFIH3kE; Eppendorf B #iE;
BIO-RAD Gel Doc XR™ ¥ B B 8 & 4 ;
BECKMAN Allegra 64R Hik 4B Ol #BET
fEG: EESGFA: ERBR. “FEmEpEEL
DNA HUESERAFE” WHILR B E SR E W
AAEMFLELA.
2 Ak
2.1 EFELH DNA BRE

DNA $EHURIERF & 3 B F3kT, | L
0.1 g AT DNA H3RE. #EE4 DNA 28 ika
G, EF-80 CERBKAHHRELH.
22 ITS FF3IRYSERE. BILMAAE

Tk ITS 5157 H (¥ PCR 54434 ITSUP:
5’-AGAAGTCGTAACAAGGTTTCCGTAGG-3’ #
ITSDN: 5’-GGAAGTAAAAGTCGTAACAAGG-3,
FHRETEYLE (L) BREFRATDAER.
R PSR 20 uL, £ PCR B IKMA 15.8
pL TE ddH,0, 2 pL 10XPCR &M (& 20
mmol/L Mg**). 0.35 uL L3#514 (20 pmol/L).
0.35 uL F#F5[4 (20 pmol/L). 0.20 pL 200
ng/uL [f] DNA. 0.55 puL dNTPs (Genview) #1
0.55 uL 2 U/uL 1) Taq DNA R4 (R EE A
H). PCRY HEF: 95 CHAZH: 5min, 95 °C
A 45s, 558 CiB:K45s, 72 CHEM 70 s,
TEH K EA 33.
23 PCRFE=HIMEML. EERTNF

PCR =& TR 55, MR8 E
H B A B et . DNA A B e A dE R s E 5
“HodgER b AR A&, BRI & RS
FdtAT . £ 2 uL A0 T B, EH B p-GEM T-easy
Bk (Promega), &FURXHITHE TransSo {hEHK
ZHYIB AtRERSEYEAFRATD. A
§ride BBV PCR Bl , &-HX 3 47 PR B | T3
FF. B PCR WMERMBERFF “22” M, BARB
4 0.1 pL -
24 KAt

WrrdRaedBE)SREN Fasta B, H
ClustalX 1.81 #frat4T 51 e G+C EF B
Excel 7 HIRG; BEEEREERAERTR N
BEAH MEGA 3.1 #H4MY, g@irikh ik
(neighbor joining, NI), HZSE MR A 1 000.
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3 ER59%
3.1 ITS FHIRY4FIE

PAZER DNA Sh#4%), # ITSUP A1 ITSDN 3|
it v BEBIRY 7 FhELH 22 EAR) tDNA 3T ITS
BT W4 R Bom, G 5 BRERERE ITS
FFlsEe—8. FFIMTERERE, 7 R 2E
B ITS £K2h 700~702 bp, LRHBEH 225 ITS

oISk, MERH 2R 2k, KER
701 bp, H.4x 4 Bl ITS SFHI% 700 bp. ITS1 H)
KX 239~240 bp, ITS2 5 298~300bp, T 5.8 S
KHCE+HRST, B4 162bp (R 2). 7 FgEH2Z
JRHIH ITS F58 G+C {84 49.4%~53.0%, &5
M2 GHCEB R, SEFH 2K, H 50.3%,
SMBH 2K G4C EHRK.

F2 BIH=EEY ITS FRIMKER GHCE
Table 2 Length of ITS sequences and G+ C value in plants of Goodyera L.

wy YR ITS #7K G+C {8/% ITS1 B /bp 5.8 S K HE/bp ITS2 K Ebp
1 SEM-BEH-22 GvelTS 494 240 162 300
2 B2 GscITS 50.0 239 162 299
3 ANBER- 2 GrelTS 499 239 162 299
4 FEEBEH- 22 GhelTS 49.9 239 162 300
5 [ Ly = GprITS 53.0 239 162 299
6 AAEBER:- 2 GhilTS 499 240 162 299
7 SAEBM-22 GvilTS 50.3 240 162 298

3.2 ITS FHIRY LB 24

FIH ClustalX 1.81 X/FF ITS /5], KB
BRI 107 s B BRALE 34 4, BRI ELEX
ERER/BANESR/HHRNE, XEEBALRTT
SEEK AR 7 FhPEM = R Y (B 1). ITS1 A ITS2
BIfE R g 22 R 11, 5.8 S FPFIhHE 1
M BAL S, AL TF+341 &b ITS1 F5)H+130. +139.
+196 A+213 frRABRKR/FHAIAR, ITS2 N+147
PIAEAEBL R /FEN, 4L 5.8 S FFFITARBNE]. 3
/BB INGAE ITS1 A ITS2 43, o7l
56 F147, T 5.8 S FFH %/ SRS 8D,
R 3 K, 4RI T+326, +341 F4+363. BEMH-22
RUNGER =) ITS FPFERB/D, NFRAE 4 it
By, SBIALT+37. +113, +598 FI+687 4b; 44
TH-BEM- 22 MG B 22 ) ITS 77 4L 8 MRIE I E R,
EAIR+32, +112, +140, +213, +511, +608, +609
F+e51 L (1.
33 RABKEESW

FIH Mega BT HBAER, FREH, 7
FHBEH- 22 B B FE B R 0.006~0.110. HH,
Bl 22 F/NBE R 2 (A BE B T s SRR 22
MR 2R, BAEFREN 0.010; FEREH A/
P22, RBER 2 FIRTEBE A 22 (R A PR B
i, 4514 0.106 1 0.110. 7 FRH 2 BEWER
GRBM Lok ad, KERM =, RERA =

QRHBIH 25N (D, FEMHARAEH 2N
—# (), MERIETMH 22 P H 2 e+ 2 4
AESHSE M FAIV)Y (E2).
4 itig

ERE TS EREAANAAAYSETR
FERIE, FMBEMMEABTALAEEARR, EREAR
WERSEZRER, FAGENREASE,. Bids, #
Ptk RAML TR g R 4 2 B — iR PR b
B FEWEEARAER, S Fhiccl ENHTH
FHMIRIPIEARE . RER AT EN SRR,
tDNA-ITS 2—FEE K DNA &8, B REE RN
REE. FIKERTIRERER SRS, B
EATHMEE. BEYSENREERERRE.
Jeanmougin 5P B G B Vicia L. 8 FE5AED N
ML TERERE A ITS FF, LEREEAA 334N,
FRHEEHINR 29 4, EXEEYSEEX S 18
I EER Atractylodes lancea (Thunb)) DC, K
HIESR M ERE S Y ITS2 51, % e 7
MEFALR, FTAFEARBMER. AHFAF, 7
Fhpent-22 JE Y ITS FFIKE BAL R TR, 1A 34
A R e 7 ME X 2.

TR, (DNA-ITS 4K i ITS1. 5.8
S A ITS2 R, KJE 500~700 bp, ITS1 HIKEN
187~298 bp, ITS2 4 187~252 bp, H+HHI58 S
BOARSE, K H R 163~164 bpt' "1, K[H
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LRI 2 GvelTS 83
ﬁ‘ﬁ%ﬁigié GhelTS 88
FAEHEN Z GhiITS 88
= GsclTS 88
liean ;
%ﬁfﬁ‘gﬂg— GpITS 88
ﬁgg}iﬁg GﬁeITS : %;g
ﬁf“zﬁiﬁ% Gnitts 176
PERt = GselTS 175
il%ﬁ:grzé GreITS %;g
AL = GvilT8
%fa’?wg GIVJIrITs : 174
T G pra
M E Gbi : 262
RS I =
B oo 262
wmEHZ GpllS 261
b = oo ) 350
ﬁ%%ﬁ% et 349
KA Z GHITS 350
= GscITS 349
e :
%cf’i%fpr[g* G]V:IrITs : 349
Byl = G i
L 37
St RS E
®EHZE Gplls 1437
P 2 GvelIS : ;526
HEHH = GhelTS : 325
A= S 525
= GsclTS 524
Gfare Guts | 2
%ﬁfﬁ‘gﬂg— GpITS 524
4 2 B : 614
ﬁ%%ﬁg Grel1s | 613
perd = g 612
Qe o i
%ﬁéﬂgy G‘};lrITS : 612
FaTls G | 0
KRN GhITS 701
Ay = GsclTS 700
g B
%%Hg— G;;lrITS : 700
BEFIERT 58S F
Black boxes indicate 5.8S sequences
1 BHHZE#HAEYITS F3I
Fig.1 ITS sequences of seven medicinal plants in Geodyera 1.
MBEN ITS FAIERE KR, WERE Alpinia L.
G. veluti I . B x

remnna 4 1TS1 BIEEHR 201~231 bp, ITS2 MK EN

G. henryi 253~281 bp, 1M 5.8 S HEKEZRE /N, X 163~

_ G biflora var. macrantha I 164 bp[19]; ji;g}% Polygala 1.7 %)ﬂ*ﬁ#@ ITS1 E(].t/(

R B 279~291 bp, ITS2 MR K 211~219 bp!¥l;

111 e . N
— G.repens LEILL)‘:"&:EE Salvia 1.. 27 %*%Fﬁ*ﬁ#@% ITS1 ngj‘j
s e » -y [21]
. G v 226233 bp, ITS2 K A 216~228 bp“. A
FHr, 7 R Z B AR ITS 2K R 700~~702 bp,

. procera

2 ETITS FHHERM 7 MBIH ZBEM M RRL TN
Fig. 2 Phylogenetic tree of seven kinds of plants in

Goodyera L. constructed based on ITS sequences

HARITS1 KA 239240 bp, ITS2 £ 298300
bp, ™ 5.8 S KIESHAE 2E Bulbophyllum L..
WA Ginkgo biloba L. F1)I1HE Cyathula officinalis
Kuan —%, ¥4 162 bp[22'24]o
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