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Preparation and prospect of gDNA microarray for species
identification of Chinese materia medica
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Abstract: The identification of traditional Chinese herbs (TCH) is very important in the quality con-
trol system of TCH. The development of the TCH identification techniques has improved the quality evalu-
ation level of TCH. By so far, the TCH identification techniques have been developed from traditional
pharmacognostic identification methods based on cell and sub-cell to genetic DNA (gDNA) level. It is a
tendency to use DNA microarray to identify the species of TCH in recent years. In this review, a new
method called suppression subtraction hybridization and DNA array (SSH-array) was introduced, which
combined the SSH technique with microarray hybridization based on nylon film. Five plants from Dendro-
bium Sw. were used as experimental materials. Firstly the differential gDNA fragments between two
species by SSH-array were obtained and then the diferential gDNA fragments with the microarrays made
up of multiple whole genomes from several species were hybridized to screen the uniqued gDNA fragments
for one species. The screened unique gDNA fragment can be used as species-specific probes for identifying
the species. Based on the method, a procedure for species identification of TCH was established with
gDNA microarray and its applied prospects were discussed.
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16S-23S [AIf@# %X PCR ¥ 3% (PCR amplification
of the internal transcribed spacer 16S-23S, ITS
16S-23S PCR)™), ITS-PCR-RFLP"" | 4 & % 3
PCR (PCR-specific identification)™ 1#i mip Z: K M)
J¥ (mip gene sequencing)"'?, Xk AR TEN
PPy R T AT RB I TR H R 85 1k
R RSB ERN A REEENRARY
AR EE T .

DNA BHRAEARMHANGEEPH L ERM
TRIFMERIIR. BADNA B EARB EA
A F DNA P i (sequencing by hybridization,
SBH) , B8 1 B8 £ & M (single nucleotide polymor-
phisms, SNPs) r#7 . ZEE EX AW . EHXNZ2H.Z
WiFEE UM EEEEN T HELEETHLEET W,
A R AR R R S BB X % B ETRAE O R A
ETHREMDNABHEARITHERPHLEEN
M. RIEERE T AR RN TR EY
SHEHHEE, - REBTERAIRITHTH
HEEHRBHERERE,. D - REAZERR
TR EAT YR . A SO ] 4 2 R 5
(suppression subtraction hybridization and array,
SSH-array) £ AR 47 K B 9 R0 Re 5 0 4R 6 07 8
Fh 2 %€ eDNA B M S EARRBE—N4,
] s % FC R B T R AT T R
1 “SSH-array”B R K E#G RIERE HiE
1.1 Z5AFBS& 2500 Bib &= & Him
EW AR HEIHAT. B EE NGB AR T e R
&, BLHCEE R R K E R E , NI EIE B 897 51 i Be
i SZ ) B B 5 AE IR KB PR AR ST R AR B 4
¥, Ik 551 B, R TR H e A B
PHRMEAMFBRRENT HESE. WMHitER R
REEFRBENEELE 1.

B, HCTAB BERRE&EDHAMFERY
DNA, iR 4 1 E K Rsa | B§EE T, U1 =90
kKb, i BE 256 MRERE B,
HEG Bt K/ME 150~500 bp, £ 47 K AE 250
bp, HR, it AR —XHTEH PCR ##X 1
( Adaptor 1) (5-CTAATACGACTCACTAT-
AGGGCTCGAGCGGCCGCCCGGGCAGGT-3") 1
# 3L 2 (Adaptor 2) (5'-CTAATACGACTCACT-
ATAGGGCAGCGTGGTCGCGGCCGAGGT-3"),
5 4 1 (Primer 1) (35-CTAATACGACT-
CACTATAGGGC-3") 1 — 3 E 4 PCR 514 1
(Nested PCR Primer 1) (5'-TCGAGCGGCCGC-
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fragments enrichment

CCGGGCAGGT-3') #1 & 41 PCR 5| # 2 (Nested
PCR Primer 2) (5'-AGCGTGGTCGCGGCCGAG-
GT-3") ., RFHITHIREWACHMBE K PCR 3¢,
1.1.1 PRREWMZAIL:H 1 KEBARZH AT E
B 3K AT 25 (Driver) IMA R 53 5% # T Adaptor 1
Adaptor 2 BJif 5 & (Tester) (B Adaptor 1-Tester
1 Adaptor 2-Tester) PN 5 73 5158 A 32,
W] Tester F1 Driver H1AH R i jv BeIB i, M E T
HEHEENMAER.E 2 REBZREH . BE 1 RE
I M= PRA , B AR H & B Driver,
R K 2438 . 7F Tester Fl Driver B Z M BT fE £
BEFEFHFEHE - PBRIAEE.

1.1.2 B PCRY M .ZHWEXTYRE 2 K
PCR A REA BT ¥ R A B . & 55 H Primer 1 3
7% 1 IR¥#% , B Nested PCR Primer 1 Hl Nest-
ed PCR Primer 2 #1745 2 W H . 7 PCR R AL,
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HAE ()X DNA FE BB B R Y . MHEME
X, W@ (DEEFYEE LAY, (XM
s N R -k R A THEER K. Bk, &
BB B E AN M (R e SRR G544 ) B 7T REHE RIS
EUHKRFWEREXNSESN AT RBEMBREE.
MR Y . 18 Hix DNA FEB(e)BIKER
EE@ED. '

1.2 EZRFBEMEE: AER PCR =Y —1
PRAERY 10 pL %8S & R (10X T4 ligation buffer
1 uL, T-vector 1 pL,Z & PCR 7=4 7 uL, TADNA
ligase 1 pL),7E 16 CHEES K. EEWHILKEGT
Wk aEMFRE KRN LEZASH LB
IR EM 96 FLEFFRARP L7 37 THI 200~250 r/
min {4 T HRGEF T .

1.3 ZEFFREMRIC I 0.5 uL ¥ 571 A E B
ABIR B &R 50 pL/FLEY 96 f&FLIR # (1 pmol/
L DIG-Nested PCR Primer 1, 1 pmol/L Nested
PCR Primer 2, 0.1 U/ul. Taq Polymerase, 200
pmol/L ANTPs) ¥ iR iC Z W k&g, X B R A
Nested PCR Primer 1 i Nested PCR Primer 2 {{
# T-vector NIERGIYRY M EH R, RRH#
BTHERER AERRERMK 8. 1%. &5
84. 6%, FHYE T RERE KD 82.3% . EWMARTA
ARt ER R 17,

K1 MEMEARTREEEE

Table 1 Positive clones ratios of SSH

o . , P #4: 5% K
P EWRE  Tester Driver PR /%
EWAM 192 EWAM £FAM 155 80. 7
BEAM 192 KEAH ZWAM 161 83.8
SRAM 192 SEEM E®AM 166 86. 4
BMAM 192 BHEAEM mAHEEM 158 823
WHAM 192 WHAM KEAEM 150 78.1

1.4 gDNA 3] il % . @ xf SSH HEER\/A
FMARHZEERTE MAEBREE—GMHRE
SR BN T MBI — SR AR R RS B R
B S Fash BEAR EEAM.SRAH.3
Bt W 7R A Y gDNA, A Rsa 1 BBYI /G, IA
A5 % (0. 5 mol/L NaOH, 1.5 mol/L NaCD 25 #:,
SRR B B 7E JE B B b & L gDNA #FESI H F
1.5 #EFDIGOHICHERES gDNA
Bl ) 2% 3 3 - DIG #Ric M Z W w A 98 CAEH,
TR TR 60 CHARH A gDNA 4
I e REAE 62 CHREMK. KB HWER SSC

CRALS/FP BB .SDS (+ i H AR B o) W WLk -

DRI REERW, KL RS TR RS

gDNA 32T A5 HAth 4 F4G it gDNA 212
SRIRER A Z B OMIERERE . 5 WREAE
R R R AR R R 7. 9% &
B 14.6%, FHE8 12.1% (FE DML EEREH
MR, AREIMEPENMREET T AR
AR E 2 BIK B T A s A S w4

R EBRAT Y R MR AU th E TR B AT

R2 MERERHHGEE

Table 2 Screening ratios of species-specific probe

R E . R HERE
i e Tester Driver

W& Bel BEER/N
EWAM 4 EHEH 2Eas 6 14.6
BEAM 43 KEAH 2EOH 5 11.6
E8AM 31 £9aH AEAM 3 9.7
wEAH 62 HEAM mAEAM 8 12.9
BHAM 25  WEGH KEAM 3 12.0

2 PHEEDDNAGHEETERRRR

LR e B XA B, L T 25 % € gDNA
BREBEEAREME 2,
2.1 KREMMEREREHE. FR.FEDHH
e 5t DNA F5I B 4H2 DNA SR HEARRER
BRI AFRALEERNEE. EXH DNA T
AR5 2, W FURAE KR R A R SRS TR
Al EABETF R DNA SR PG4 . AEThrd,
EEARLEEAH. AR SRARL R A s
Ja B0 B4 B, LAJE J0 BB Dy ST B4 B, A “SSH-array”
BARIHED T — & 5B B B R R
2.2 PR R E H & gDNA S i (gDNA
R - BN T3bm iDL 88 AR SO IR A3 R A 53
HHEE SRR B E,98 CHE 20 min K K EH
EFERE, W AARMLE PCR =Y HE ik, 1
AHSRLAFBEMBEEXRYREERS.
2.3 %P5 DNA MBRR. T HEEGC.REF
#h DNA 942 05 HE47 B4 3 PR 38 6 I B B 7 3
#H[F . gDNA B Rsa | B4 )5 . E## % 3(Adaptor
3) (5-AGGCAACTGTGCTATCCGAGGGAA-
3'), Fl DIG #RiC K514 3(DIG-primer 3) (5'-AGG-
CAACTGTGCTATCCGAGGGAA-3) ¥ #4512,
HARMCH PCR =Y HBEATRZLE.
2.4 RWHRS DNA 55 &% X485 DIG
MICH 2R RS gDNA HFEFI Y R Mk —HF,
DIG #Ric B MR 5 DNA 7E 98 CAS {4, 4S5 Fi
260 CHIZ M A gDNAF 5 7 v 45 5 i B 5
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Fig. 2 Procedure for preparation of gDNA microarray

for species identification of TCH

MR R BEFE 62 CEE . 218 MWE M SSC.
SDS B Ui ik, AT REFRWN . 5B E gDNA #
5 S VR SR AT TP B % 38 B R T A 5 DNA P21 B
FEE, BEFTTUEEMH 4~5 K,
2.5 SRR 54 LR DNA 5 gDNA i)
BB 230G , B b R BB IO AR WA B &
SR HERBT AV REDRRE.
3 “SSH-array” gDNA S B RMBE A5 %L
E gDNA KR HEARE
3.1 HEMAREE . A REFEHNER RSB
S 24 3 R A BRI R R A K S DNA
MRS %, G BEER ™ REAHT
BTN ERRERL BXRENERETRT
. TR AR AR T R XS B 5 PCR P9t
THRBEMZARR . WS EE #38 3~5 KX R
AL, — M B SREAKR T M AL A0 A i {8 B i)
E—-BEAGTHLRERTFET .
3.2 WIEERIREN R R AR R R RARANEE
HKF Lifide,gDNA K5 BB K, FEXBHAR
SFRICK, EAZSREARNEYEE B B &S
HARERHER, - MW — Ay &M
FHBERER  NERFAKE L IFREESHER
SR RE T HARRIE,
3.3 PHYMHEREE HEIOKENHRS
HHRA ARG EPETREERH THETHRR
RERELHERERAE . BERLEHN LMD AH#
YF RERK M R L E ¢DNA S K, g
— 6 TR B £ 3 W ML 25 (o L RE28) 3 26 (g
R AREFIOM - EHEPHWBFR NS
) B Hobh 5 % 6 2 5 1) R, o R 2 B B 4 R 2 R R
BEHEHPHARCEEEENE X, ‘
3.4 PHMFE.EE H RS H H EAR R E E
W MR UK B KBRS R N ER,
AP ERARERTLERR, ARRFH
BB HEAMEYF S RRBERBHFEERE N
TESLFAMME EHENNREERERERE
HE .
3.5 HHHAMLER BHGMMFEAERT 54
¥ 58 I RIFBEFARRBR B R o TH AR F K50, 1E
55 E H 2 b1 7 X PN X — W Rl 6 3t o B B B P
BEFHREEE R REELBEHORRYE
gDNA 751, B 3 ¢ & M3 X B i , B A X 4338 #h 25
#S5AEE A I BB RS KB REH
(FT#% 992 ®)
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AME AL RS FIBEBR ZER 2B, BRI RIS 8 8
115 g, BRERAEAE S B, RO k-BRZE. &
ti-PERAEHERR. B 1 ~V,
3 4HEXE

BHRBEECTI) . @4 & (FB),mp 194~
196 'C, MS (m/z):426(M*),411,247,218(100),
203,189,135,121,69,57 IRV ecm ™3 232,1 628,
1606,1 512,1 450,1 281,1 229,1 067,3'H-NMR
B PC-NMREUHE 5 Sk — 5

FEERCD) 5 A& F B ,mp >300 C,
MS (m/z): 456 (M™*), 438, 423, 395, 248 (100),
233,208,190,133, IR¥E cm™!:3 360,2 940,1 695,
1 460,1 375,1 310,1 265,1 225,1 030,990,551
FEEx & TLC.IR.MS —F.

S-EHEBER(D . REHH(FE),mp
145~146C, MS (m/z):388(M"),387,373(100),
359, 345, 211, 183, 162, 147, 137, IRV cm™1,
3 440,1 655, 1 560, 1 340,1 280, 1 100, 1 050, &
'H-NMR & "C-NMR### 5 ki i8 — 3,

BEER) KRR &R, mp 221~222
‘C. MS (m/2):360(M™),345(100),197,169,151,

148, IRV em™';3 430,2 846,1 660,1 598,1 584,
1 380,1 285,840, 'H-NMR & *C-NMR $(# 5 X
B E—,

BFAKME(V) . X &, mp 139~140 C, 5
%t 5 TLC.IR —&.

WE M (D868 K,mp 280~285 C, 5
&% TLC IR —%,
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