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JE AT B 2 e

B 55 % A DNA £ L Lz R~

[0 S A £
CHRESERERE o omise i

100193)

W E:R 6 AR R o ARG 8RR A MY I iaiE ST 69 DNA &5 3] Kk &
B AL R ATy k. Tk B 36 MNAT, 46 M) 8 AMER ST AL 55 (psbA -
trnH, matK, rbcL, psbK-psbl, rpoB, atpB-rbcl, ITS, I1TS2)# 4T PCR ¥ 3% .l 5> F= 5 5 o 47, HZAT KA
T 4 AT kA TRFEHAT ST, A Megad.1 i+ H R E 730 ey A e fo it A AE 3 & (K-2P); A
Wilcoxon #k A= 35 YL R B 5> 91 %9 % S+ ; ] Taxon DNA 2443 4& “Barcoding Gap” ; /8 Blast . Distance
Tk AP S R T S, SR ITS2 A ITS 590 B B3, AP K -F %% s zh %34 100%, € 6
A% 3% B3] (psbA-trnH, matK, rbcl, psbK-psbl, rpoB, atpB-rbcl ) R AL A sk 58 & & B Al ., 45k
A F N 1TS2 Fo ITS 4F 4 22805 25 A LA 7 /£ 09 DNA K75 74 551, JHIR M2 5 3% % 25 A MLk o4

DNA 475 #2558 75 ik
X . 2 2% DNA & %x
doi: 10.3969/j.issn.1674-3849.2010.03.033

5k g fe R B MRE W) S KR AR T AL
(1753), ;2 Z P EE K@ , fE 2R Y 150 A1, 43
AT R P s X, IR A 24 i, 2 28 Fl
PR TR MNP X, L
A AT HE L SR IR, Jo R, /e
B AL REAE KE P&F, Toom A 2 BA 7 Rk
HERHERAYMHX > (ChEBEYE)) . A8
WK Z nEE R 2, REREXUEE R ETH .
Hik 2005 iz E 25 BGR 9 6 A Fh, 3l
JREE S5 A, compactum, 1 5.5 A. kravanh 74 B
>4~ A. longiligulare .\ 5L 2R A. tsao-ko.fH#&P{" A.

WAs B . 2010-06-04
4= B 4. 2010-06-13

villosum ., &t 7271 A. villosum var. xanthioides, & 24
W ERYIFI R Z 09— 8 . SR R A B S K
F A PRIMED, J& T SRR 0 K] o0t — A A6 e, il
Qe [ R A 35 ) A 40 245 R BT IR 4 2-3 Bl % 03y
SRV J& FN S5 0 , Xia SE@ T ITS K& matK J5 81 %%
B RGE R BFR, B ] o R
W20 R U G5 4 3 A4

DNA 4B 45 AR (DNA barcoding ) &1 Ff — Bt &
FIARIUE DNA J7 5% kA T 58 7 18 I i, B
P MEAf A RE SRR AN, TE 25 FHAR ) Y 4 RS
PrF g b BAA T R B N AT, BT, AR TR
w4t %= C %A4klIE (Cytochrome C Oxidase CO |)
LR B sh ) B0 5 5 B B T, (HRTEM )

* HOF R 5 A7 4007 2R 4 (200800231066 ) : £4+25 A A4 DNA /55 B35 A My 32 R SR AF 50, i sw A 3 i 3
* %k BAAGHE HMEHAA, ZEHRH G5 T A% F,Tel:010-62899925 , E-mail : Icshi@implad.ac.cn; 2 3, 1A T R, T LBRF
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ERRZRA—PEDIA* SRNE : PARRARBEIS A

MR ZHEERE CO | FEH S 18 58 R AL, i
R AN R E RN TR R BP9 S7 546 T
T DNA SIE G4 E Y B2, psbA-trnH JE A [i]
B DX AR ELA SR B A ) A8 S (AN ] A R D 2
rh e B BE R P AR S A R, 25 I 0 ) B A A i i
AR MERD, Renaud Lahayel™ 477/ matk ¢ 51 R4S 1E
2R A R RIS S B IE R N AR S DL R
AR B4 S AR A A B 3 (H B = B R Y S
932 4o nr TS JE 4 AR HAT B8 i A ) A8 S A
PR PR S, AEH W FH 32 B9 38R BRI R AR R
RO AR R FEAS T BFSE LAl _E B R 2 1 1TS2 )3 1 ik
ik S K e 2 FAAE ) S LR Sl @, CBOL
P AERS TAEZH ) 42 )W ] matK+rbel 4 i
BB, BEXFHEGIFAREAREE ER%M (4
70% 1Y %5 505 ), FEA) IR 280 $ 38 A Y 2%
TERGIE 5], i 4 Mg AR AR X ~T 24 8 (R it o 46 R R I 41
X — S Jag T W %) 4 1N A3 2 TR AR A 4B

AT 0 5 R 2 A ) 36 A, 46 A
A 8 4~ (psbA -trnH, matK, rbcl, psbK -psbl, rpoB,
atpB-rbcL, ITS, ITS2)fi5 ik 45T 7 81 i 43 #r He 32, 1k
P& i 6 385 & T 1% 8 25 A 1) 46 2 1 TS 72 DNA 2508
W3, h s S5 R 2 ATAR ) S5 0o a4 it
Wi, RIS AR DNA ZTE S 5 $2 2%

—. MRS

14 #

36 T, 46 1y G R AR S 43R BT PUAEY)
bel FAE R AR I bl o i it R 2 e TR DR A, IR
25 v ] B8 2 B A 5 245 FH A 0 B 5 i MR A R 8 T 48
o IR SOE S IR 1

2. DNA #Z 3%

R R B B TR - 0.03g, SR AR
FE[H2H DNA $2Hi 7] £ (Tiangen Biotech Co., China)
FZHL DNA,

3. PCR ¥ 3%

matK, psbK -psbl, atpB-rbcL J& 414 14 B F 51 4
K R 25 2% Cuenoud™ | Lahaye™ F1 Chiang!,
ITS, rbcL, psbA-trnH Fi1 rpoB J¥ 51 47 4 {ifi FH 38 FH 5|
PRI N S, 1TS2 51 K S By S 4 DLe ., s vy
Z 4 :25pL U AR A 10xPCR buffer 2.5uL, 25mM
MgCl, 2uL,2.5mM dNTPs 2uL,Taq fi## (SBS Genetech
Co.,China) 1.5U, ¥ #1 R 51 47 (2.5uM ) 45 1.0pL

KM 10~25ng, PCR 2 i % {4 >4 : 94°C 5min, 94°C
30sec, 56°C 30sec, 72°C 45sec, 40cycles; 72°C 7min.,

4. PCR = #h 4L B )% 51 ) 5.

MBS EE R E OIS 919 H 9 DNA B,
Ty B Iz [mT Uit ) 2 (AXYGEN) X H 1 J Be itk £ [ml
W, 2 afi Ak J5 A A e Sy AR, PCR S Y 51 4
BN 5 14, F ABI3730XL B4 T

5. DNA 53 3 3% 5 7

HH CodonCode Aligner 2.06 (CondonCode Co.,Ger-
many) 47 5 146 PF 4% 5 T CLUSTALX1.83 # 4:
FIFFHI HEXT, FH Megad.1 3155 K-2P i, JF %
FH Meyert ) J5 2 1S B AR N S Y a8t AL BE 2,
SPSS 16.0 #£47T Wilcoxon FL A%, F] TaxonDNAZIZK
4 Ak “Barcoding Gap”, /] Blast #1 Distance J7 ¥t
TR LB R

—. 5 R

1. 3\ 5#7

XA 8 AP S HEAT 81 4347, Hod matK |
atpB-rbeL J¥ 814K, 4351 A 889bp F1 799bp, M H Hif
B P B2 AR KSR L PCR 7= 4 32 0 7 47— 5E
BIFRXE, Brig it iy 1TS2 514 B 47 38 45 2 (14 77 51 4
450bp 2247, ITS 2k 600bp, J7 414 B b A pshK -
psh 1 35 [l (] [ X 4 A FERSE S 70bp, 751K AR 5
BR ATy TARFFIER I F 51 LU X, 1TS2.1TS J¥ 51 Y
AN BRI 350 16bp F1 22bp , 156 BH 7 571 4 A8 5
2ok H R RAS . PR ] 8L PR 25 (k-2P ) F g
Wilcox kARG (I3 2) 45 5T LIE Y, 51 AR 57
IR 1TS2(0.1369+0.0148) . 1TS(0.1048:£0.0078)
psbK -psbl (0.0339+0.0052) . atpB -rbcL (0.0146 +
0.0027) .matK (0.0130+0.0022) . psbA -trnH (0.0104+
0.0035) .rpoB(0.0051+0.0021 ) . rbcL (0.0037+0.0015),
ITS2 . ITS #yfh[a] 750 22 5 B2 .

M HIHC 75046 AR |3 31 o ] AR 53 4
R L5475 18, 1TS2 TS & H A BAR 1 e 13 4], 7
KBRS, I HFEZ AR 250k B 5%
A5 5 FARAF LM A7 51 X R X 4330 2 P b

2. “Barcoding Gap” f= %€ . o FiF4E

FT ESCH T, FRATWIEA R ITS 1TS2 &1t
A HRAR N A5 TR A )Y 51, 5 I E) Selvaraj ™ B i 72 K
matK 15 A AL R S5k 7 51, 5541, Renaud
Lahaye™ 4 A matK J3%1 % 2 BHE Y 1600 Z -9
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K1 HRFERE GenBank EfES

Species ITS ITS2 matK atpB-rbcL rbcl pshK-pshl rpoB psbA-trnH
A. angustipetalum AB097245.1 B097245.1
A. austrosinense AY351985.1 Y351985.1 Y352015.1
A. calyptratum AB097239.1 B097239.1
A. compactum Aé?éilzizzl s??slllsggi Y352016.1 GQ118665 FJ972793 GQ118680 FJ972775 GQ118660
A. coriaceum AB097240.1 B097240.1
A. coriandriodorum AY351987.1 Y351987.1 Y352017.1
A. dimorphum AB097244.1 B097244.1
A. durum AB097241.1 B097241.1
A. glabrum AFA478721.1 FA478721.1 F478821.1
AY351989.1 Y351989.1 Y352019.1
A. gyrolophos AB097242.1 B097242.1
A. kinabaluense AF414489.1 F414489.1
A. koenigii AY351991.1 Y351991.1 Y352021.1
A. kravanh FJ972779 GQ118669 FJ972783 FJ972790 GQ118677 FJ972772 GQ118657
A. lappaceum AF414488.1 F414488.1
A. laxesquamosum AY351994.1 Y351994.1 Y352024.1
A. longiligulare FI972780  GQ118670 géglggt GQL18663 FJO72791 GQL18678 FJO72773 GQ118658
A. longiopetiolatum AF478722.1 5‘;289;;%1 F478822.1
A. maximum AY351995.1 Y351995.1 Y352025.1
A. menglaense AY351996.1 Y351996.1 Y352026.1
A. oliganthum AB097243.1 B097243.1
A. paratsaoko AY351997.1 Y351997.1 Y352027.1
A. petaloideum Y769826.1
A. pierreanum AY769829.1 Y769829.1
A. propinquum AY351999.1 Y351999.1 Y352029.1
A. purpureorubrum AY352000.1 Y352000.1 Y352030.1
A. putrescens AY352002.1 Y352002.1 Y352032.1
A. quadratolaminare AY352003.1 Y352003.1 Y352033.1
A. queenslandicum AY352004.1 Y352004.1 Y352034.1
A. roseisquamosum AB097246.1 B097246.1
A. sericeum AY352005.1 Y352005.1 Y352035.1
A. somniculosum AB097247.1 B097247.1
A. subcapitatum AY352006.1 Y352006.1 Y352036.1
A. tsaoko AY352007.1 Y352007.1 972785 GQ118661 FJ972788 GQ118674 FJ972769 GQ118655

FJ972776  GQ118666 Y352037.1

- AY352008.1 Y352008.1
A. uliginosum AY7698271 7698271 Y352038.1

AF478724.1 F478724.1

F1972786
A villosum AY352009.1 GQLIB668 o \ua0)) 1 Gol18662 FJO72789 GQI18675 FI972770  GO118656
FIOT2777  Y¥352000.1 D000t

FJO72778 Y769828.1
A.villosum var. xanthioides FJ972781 GQ118671 FJ972787 GQ118664 FJ972792 GQ118679 FJ972774 GQ118659
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AT NS, T 2L B 2= B A R B A AN
R R 1w B AT matk #1ITS ITS2 —ii2 k47 “Bar-
coding Gap” FI%E i D 2 ) PEAL LUK

(1)“Barcoding Gap”-

FRAE Y DNA 55T A 41 Ho ] A2 S A 42 5
I AZAT — T T A ALBR , B “Barcoding Gap ", “Bar—
coding Gap” BRHA | THE B 1Y X 53 F1 4 5E MR
JUHIE X F AR A S PRI 8 DRI R FN 0P o3 25450
B E ST . AR YR Taxon DNA it e 5
Tl 54 A AT LA (DLIEL 1), 1TS2 FITS 3594
BH @Y “Barcoding Gap”, “Barcoding Gap” i & i T
2.5%~3.0% 2 [1] ,matK ¢4 HH 5. i) “Barcoding Gap”,
Ui B A P A 0 A (] A S AP N AR e Ay S, GX L
KA H YR IC T F matkK 8 % GE B E o

(2)%5E %

R T HGAEE ITS ITS2 . matK 7EYFP4E K Ly AT
S, AR A Howard“pr#E £ AY Blast A1 Method 5
B TR T3 3 AN AN S %, 45 R 3R,
ITS 1 1TS2 Y] LIX} &5 & 36 it i AEA #E4 7
HERR S, S

A& IRJE R ZHa P # a4 S 25 L (H AT
BN AR AEAE = 2 R 2, RSP
SHHIE 50 % 2 AT 28 LR R ME, K SEHEY) DNA
J¥ 35 B DNA B H A HA Pk A6 Ffe e
PR AFRE S o AN I i i JRAS A 1TS2.ITS J¥ 4113
A DAXHZ @A) 36 APFf, 46 FEAR AT IR 4
E, XM FENIZRAHMEYSE A EER
X,

ITS fAE TR ZE A, i 1TS1.5.85 Al
ITS2 rDNA 3t 3 3434 ., A 185-26S % K {A
DNA(NrDNA ) i) N S TRT G X o HLAT 1 B RS TF H: FA%
TR A SRR, W TSR T &
Giitfetse, JHEEAKE- 88 DR AR,
FERAERE ALY SRS A5 A 2 7 31)120 , {H HL 7
Z R IEHCRAR R e, B ARAREE S TR
2 BB TS 19, Chase®Xf 1TS1 . 1TS2 F 1TS ()
F BEHEIT A < ITSL ITS2 1 ITS, = F 78 )& Afh K7
A i 0 S R IR (HL ITS L ITS2 [P 3 )7 9]
BE AT TS B9 /3, Wndfn] ABEH & A A0 F 5 4,

HC1100%. 1M %2 8 MEEETEIHAKE
matk 45 32 B2 2% W+ W- Inter Relative Ranks, n, P value Result
A 7% (Blast 15 ITS W+ = 176689.50, W- = 620.50, N = 595, p <= 9.666e-98 ITS2 > ITS
Method) HI 821%  I1Ts2 matK W+ = 32131, W- = 0, N = 253, p <= 3.13e-43 ITS2 > matK
(Distance Method) ITS2 psbA-trnH W+ = 120, W- =0, N = 15, p <= 6.104e-05 ITS2 > psbA-trnH
W3, Hrpf 5 ITS2 rbel W+ =120, W- = 0, N = 15, p <= 6.104¢-05 ITS2 > rbcL
ARGy 1TS2 psbK-pshl W+ = 114, W- = 6, N = 15, p <= 0.0008545 ITS2 > pshK-psbl
fﬁ,ﬁj\%’ﬂ%:A. -~ ITS2 rpoB W+ =120, W- =0, N =15, p <= 6.104e-05 ITS2 > rpoB
imum (% g ITS2 atpB-rbcL W+ =55, W- =0, N = 10, p <= 0.001953 ITS2 > atpB-rbcL
ITS matK W+ = 32131, W- =0, N = 253, p <= 3.13e-43 ITS > matk
AY352025.1) Fl A. ITS psbA-trnH W+ = 120, W- = 0, N = 15, p <= 6.104e-05 ITS > pshA-trnH
purpureorubrum(%8  |1g psbK-psbl W+ = 113, W- = 7, N = 15, p <= 0.00116 ITS > psbK-psbl
SE57AY3520301)5 TS rbeL W+ = 95, W- = 25, N = 15, p <= 0.04791 ITS > rhel
A. uliginosum(&3% 1T rpoB W+ =120, W- = 0, N = 15, p <= 6.104e-05 ITS > rpoB
5 :AY352038.1)F1  ITS atpB-rbcL W+ =55, W- =0, N = 10, p <= 0.001953 ITS > atpB-rbcL
A. villosum (&3 matK psbA-trnH W+ =26, W- =79, N = 14, p <= 0.104 matK <=pshA-trnH
AF478824.1). A matK rbcL W+ =27, W- =78, N =14, p <= 0.1189 matK = rbcL
villosum (ZE matK pshK-psbl W+ =0, W- =120, N = 15, p <= 6.104e-05 matK < psbK-pshl
matK rpoB W+ =93, W- =12, N = 14, p <= 0.008545 matK > rpoB
AY352039.1),
matK atpB-rbcL W+ =3, W- =52, N = 10, p <= 0.009766 matK < atpB-rbcL
=, i psbA-trnH rbclL W+ =38, W- =67, N =14, p <= 0.391 psbA-trnH = rbcL

o g e %

B B A —

psbA-trnH  psbK-psbl
psbA-trnH rpoB

W+ =0, W- =120, N = 15, p <= 6.104e-05
W+ =91, W- =0, N = 13, p <= 0.0002441

psbA-trnH< pshK-psbl
psbA-trnH > rpoB
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E1 FR#MELERIN
#: (A)ITS2;(B)ITS; (C)matK .

AMEET DU TS (% W B) R, R ARG it (g ufe B, Tin EL X 485
PRAS (254155 DNA BRI BHE T BRI . ASCRTR A
T3 1TS2 ¥ 51 1) S2F 5149 f7 T 5.85 rDNA 1y 54-73bp 4t ,
S3R 5¥115i T 265 rDNA [ 141-161bp Ab , FF4R45 09 5514 1
450bp 247, MRS 15 00 76 7 77 5t I 245 PR v LA R 1) £
SEPEFN 1009 9 14 B3 %, PCR 7=y ] LL#EAT 40 7, B
B4 14 1y FH I 5

matK 5 41 R gm i BT V) trnK 3 R A B9 s A S IR, K
24 1.5kb , & 7E trnK JEH — MK B2y 2.6kb N &1, T2
T 28 G5 JE M H A8 1 R g i A i 52 29, 9F H 78 Bl A A
Pri) DNA ST RS B 53 v £ 52 3108, AR SOl 1 [ B
514 390F-1326R M, 14 T matkK £:[X 397-13290p, KJF N
889%p AU —EFH), f& T matk JE N2 65% 1072 F 5 &, 5
24 W S 24 il ] A 5% 0.0130+0.0022, ) %8 5E R 2R
} 82.1% (Distance Method ), Aif & FF & 5% J& 245 FHAE P11
DNA £ IEM S E W57 . QiR P 1S matk JE K i 4 530, R4S ]
DAL o 2 0 A8 A5 8 A — T ZE A 1~2 X RS e ]
SR FI0 5 AR T3R5 04 5 44 B RO R, BE AR PCR
FI 2l 26, I LN 24 359% 75 545 )& B[] Asf, 4F X 114 2 3
TINZy 40% 1 7 5K B, A BRI T 31 B4 AH X AR S0 8
M, FARSCHIBFIERE, ASZHF Selvaraj U8 Hf matK 1 h 2R}
DNA 25T 1 %5 7 16 35 S 41) %) L A5, Selvaraj J&2& FXF L. B. Ped-
ersen® r $E 52 P51 11 43 B, 2 8 Mg L 101 MR R A B S
% B2 B . BRHEAIRA 2 50 8, 1200 45F, Tk
B A KR, AR iXEEY 36 M 46 M REA,
TR Z IR TN

Pt e 8 e 41, o 3 4~ (rpoB  .matK . rbel ) A i
J¥51,5 4~ (ITS . 1TS2 .psbA -trnH .psbK -psbl .atpB-rbcL ) Ky A g i
P9 WABFRRE , Bk 9% 7 41 PCR 47 38808 8w , 4l AN
B s 80, B T AT R A Hevt (B e R Ay ook, e R |
ZFNFLLL T FRRE Y 3 A2l 381 1381 AR S BN TR g 7
G, matK EARARE T H e it p o ik Al S e e, 728 St s

% 3 [KZF Blast #A Distance FiEitE X ERMINE {E 8 12 J A8 W) 1 1) Bl K AT
i W 22 sya SHe 52
P — T errns  mian | TEESE. EREEII T
B R AR (%) AR (%) Py, AR S — R T4
7K (% 7K (%

1 =y
ITS BLAST 43 100 100 Tﬂ{?ﬂ ,ﬂﬁ{ﬂlﬂﬁaﬁi&{?ﬁﬂlﬁﬂ?
ITS2 BLAST 46 100 100 B S R A 5 O, AR SO 1 A5 B 1)
Distance 46 100 100 PHANTEAE P31 (1TS2. TS )t 44 h
matK BLAST 28 75 25 EgmiS Iy o XS T8 T SS9
Distance 28 82.1 17.9 DNA TS aF o8 A e % e

XF A i B ) ) s 12
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Identification of Amomum (Zingiberaceae) through DNA Barcodes
Shi Linchun, Song Jingyuan, Chen Shilin, Yao Hui, Han Jianping
( Institute of Medicinal Plant Development, Peking Union Medical College & Chinese Academy of
Medical Sciences, Beijing 100193, China)

Abstract: It is very difficult to identify Amomum medicinal plants. In this study, we tested 8 candidate DNA bar-
codes (psbA-trnH, matK, rbcl, pshK-pshl, rpoB, atpB-rbcL, ITS, ITS2) to choose suitable barcodes for Amomum
medicinal plants. 46 specimens representing 36 species were amplified, sequenced and analyzed. Four methods were
used to analyze the data. Mega4.1 software was used to calculate intraspecific variation and interspecific divergence.
Wilcoxon signed rank test was used to compare divergence among different barcodes. Taxon DNA software was
adopted to evaluate the "barcoding gap"”. The distance and blast method was employed to test the reliability of dif-
ferent barcodes at the species level. The results showed that 6 out of the 8 candidate barcodes (pshA-trnH, matK,
rbcL, psbK-psbl, rpoB, atpB-rbcl) displayed no significant divergence at the species level, while the other 2 can-
didate barcodes had significant divergence and high species identification reliability (100%). 1TS2 and ITS may be
the potential DNA barcodes for the identification of Amomum medicinal plants, thus making the establishment of
new identification methods for this genus possible.

Keywords: Amomum, DNA barcoding, ldentification
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