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[ Abstract | Objective; To establish extraction method of total DNA from Aquilariae Lignum Resinatum
and its tfDNA ITS2 PCR amplified system. Method: Modified CTAB method, DNA extraction kit method,
modified CTAB method combined with DNA extraction kit were employed to extract total DNA from Aquilariae
Lignum Resinatum. Fragment of rDNA ITS2 barcode amplified with universal primers of ITS2P1/ITS2P2, PCR
amplified conditions were optimized by orthogonal test, rDNA ITS2 barcode was characterized by sequencing and
blasting in GenBank. Result: A, /A, = of total DNA from Aquilariae Lignum Resinatum was 1.79 which
extracted by modified CTAB method combined with DNA extraction kit and the concentration of total DNA was 350
mg -L.~", PCR amplified fragment was highest. Effects of different level factors about ITS2-PCR reaction from
large to small successively was template DNA > primers > Tag DNA polymerase > dNTPs. Optimum PCR (20 pL)
reaction system was template DNA of 40 ng, primers of 0.2 mmol L ™", dNTP of 0.5 mmol -L "' and Tag DNA
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polymerase of 1.5 U through the intuitive analysis. Both the length of two sample sequences were 230 bp,
identities were 100% by comparing with Aquilariae Lignum Resinatum in GenBank. Conclusion: Total DNA from
Aquilariae Lignum Resinatum with high quality can receive by modified CTAB method combined DNA kit method,
ITS2 barcode can be quickly obtain by this optimized process, this study provides basis for molecular identification

and phylogenetic analysis of Aquilariae Lignum Resinatum.
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FRAFD) . 519 (LA T AW T/RA A ), Sybr
green I FAPK YRt (AL B R AW H R BHRAH) ,
Tag DNA JA i (Mg™" 15 mmol - L™ ) I 4 4% 4
% =B R (ANTP, 10 mmol + L™ ) ¥ H Takara 2%
Al BUIEAE (2L [H Promega 24 F] ) , 84T DNA 21U
A& MBET LR ARAE) .

2 HEEER

2.1 3 DNA By$2H

2.1.1 P B A CTAB ' WA TiESWF
0.1 g, AN E Z KR, 2 WAL 2 mL BK
BT R 1 g FERIA T 65 C Tk i 17X b
B = WAL EE (CTAB) 24/ Wi [ CTAB 4% , = (&
3L ) 4703 B e (Tris-HC1) 100 mmol - L™, Z, — ji Iy
Z T (EDTA)25 mmol-L~",NaCl 1.4 mol-L™",B-%i
H B 2% ,PVP 1% ,pH 8.0, F [ ]5 mL,Z %
£),65 C /K 2 h it ==, B0 (10 000 remin ',
10 min, T [A]) , B_E W WM A S5 (R Tris-10 F1 B , 25
O BUK R o 2 R R Tris-1 FN Y S 4R 1 Wk, BUK
2o TR - = G H bt -5 OB 4 ROV (25 24+ 1) il
P =AU H -5 B R IO (240 1) fhi4E 2
Wo BUKZMA 0.8 f5 S HNEE, A 3 mol-L™" 2,
W2 1 (0 HL 28 9k 3K 0.3 mol - 7', - 20 C &
30 min, B0, 3F BIEW, INA 70% LB, 50, 5
BW,EE LB, IMATKLE, E0,5% LG
W, EmE -2, ARE T, 10 x TE 2% 0p i
20 pL¥f# DNA, -20 CI34%,

2.1.2  FEY DNA REGKH &% WA TiHESRUE
0.1 g, WA MBS Z MR, #e T8 24 W] DNA 21Ut
F G Ul 42 B DNA, =20 CIRFF#H .

2.1.3 KR CTAB KA 33 DNA 2 U7 &
2 WMATIERFVR 0.1 o, WA =R, %2
WA TR 2 mL RSB0 T Hl L g R ImA
T 65 CHiH ) CTAB 2#W 5 mL, 52457 ,65 C
KV 2 h R B0 B O AR B - — 5
FH e - NG T i RO (25 24 1) il 4R 2 ok, UK 2
TP i BRI 6 2L MR, IR TR 50 . DNA AE
TEE2 oL IWEED K RIEFEWIEEGRE 2
DNA #EF, B0 1 min, 7R UEW, LA GDP 2% /il
300 wL &= DNA HF &, # % 1 min, B0 1 min,
R, A FE R EE P, A DW2 22w il
600 plL, &0 1 min, 38 5 38, 4 7 2 W £ 4
O ES ARG B2 ming HEFELELS mL B
DT, M elution 28 ppil 20 pl & A rp g
HCE 1 min, B0 2 min, =20 CA-fE .

2.2 (DNA ITS2 J¥ %] PCR ¥ ¥4 1& & 1 1k & ¥ 1)
5

2.2.1 EzxFREIHS PCR BN K FR KV 1 &
P14 8] ¥ ok ITS2P1 (5'-GCATCGATGAAGAACGC
AGC-3") F1 ITS2P2 (5'-TTCTCCGCTTATTGATATGC-
3/) M, PCR KR 20 wL, A AT 0 P % pd K
L (4") IEAR £ %5 PCR MW 4 I E (B
DNA,dNTP, 5%, Tag DNA B4 ) XF PCR ¥ 14 Ay
SR B 10 x PCR 22 pji 2 pl, Jin 3dH, 0 %b
FEARFR 3 A 0 A IR A o e A SO A R IR 2 HE
FAER W 1, PHRFE" K 95 CHi4E 8 min,
94 CA5 Pk 1 min,52 °CiB & 50 s,72 °C %E i1 50 s,35
MG, 72 CHEAH 10 min, 4 CLRAF, ¥ 1Y &
1. 0% IR WE GE S B UK , 4 F 30 BICh 358 10 1 Je L A5 AX
R R I 0 SR T o

#1 1% DNA B ITS2-PCR IE ik I8 5 #7

Table 1  Orthogonal design analysis of ITS2-PCR for DNA from

Aquilariae Lignum Resinatum

Tag DNA  dNTP 2| bR ﬂ

No. AW /pmols /umol-  DNA A TiF  Fs
/U L L' /ng RUE UEF

1 1.0 0.4 0.2 40 14 12

2 1.0 0.5 0.3 20 8 2

3 1.0 0.6 0.4 10 1 1

4 1.0 0.7 0.5 5 3 1

5 1.5 0.4 0.4 10 3 1

6 1.5 0.5 0.2 40 16 16

7 1.5 0.6 0.3 5 11 1

8 1.5 0.7 0.5 20 10 11

9 2.0 0.4 0.3 5 1 1
10 2.0 0.5 0.2 20 6 13
11 2.0 0.6 0.5 10 7 1
12 2.0 0.7 0.4 40 11 6
13 2.5 0.4 0.5 20 12 7
14 2.5 0.5 0.4 5 6 1
15 2.5 0.6 0.3 40 11 15
16 2.5 0.7 0.2 10 1 1

2.2.2 DNA ITS2 ¥ & Ry 1 3k S 40 1A L EC T

SR W IR PR A SR S o IR S8 P B A
£ 1) tDNA ITS2 PCR j* ¥ 3% 58 0 RS N RHE B0y A
FR 2> Wl AT B AU AL e o 00 e WA ] 25 B AR o
G KnI Wy IX 4R 1TS2 J 81 o di a5 FE B 5 P S dls
JE (GenBank ) H LA 1) ITS2 J7 81l AT LU 70 #7 , 7%
.9.
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2000 bp
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1. R CTAB 33K G 28347 DNA $RHGA T &5 ;2. SR CTAB 3%,
3. FE¥F DNA $2BGRF &3 ;M. DNA marker DL2000
1 AIHEENESZ DNA

Fig. 1 Total DNA from artificially induced product of Aquilariae

Lignum Resinatum
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FR 52 e J PP 223 g 5 4R DNA > 51 %) > Tag DNA 55
fitg > ANTP, #fi & A\ T 3008 KR o LA 1TS2-PCR
i f AE F B 1A 22 2 0 DNA AR 40 ng, 514 0.2
mmol-L™", ANTP 0.5 mmol - L', Taqg DNA B 4 fiff
L5 U, 580 KeEM 6 THG T HIKRHE 2.
.10 -

2000 bp
1000 bp
750 bp
500 bp
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M. DNA marker DL2000;1. # K CTAB ;2. €47 DNA #£UA7 &
%33, R Ay CTAB AT A FE4T DNA 42 BU R & 1
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Fig. 2 ITS2 PCR amplification products of rDNA from artificially

induced product of Aquilariae Lignum Resinatum
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1000 bp
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A ANTIESWE B M ULE ;1 ~16. B 5 ;M. DNA marker DL2000
B3 MEEXREEHRNY

Fig. 3 Amplification of each sample in orthogonal test of

Aquilariae Lignum Resinatum
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3 iFig

5Bt Ly AR Y SO L, TR R R 414

DNA ) 55 f5 SR #R AR T 55 26 K b 32 17 ik I
Vi) 1 2R 358 1) 52 ), i A5 K M 1) DNA 32 31 % fige | Iy 24
BN R B, DAECT & AR R E TR A A



21 B 2 )
2015 4E 1 A

[l S5 56 77 7

Chinese Journal of Experimental Traditional Medical Formulae

-
FEE

Vol.21,No.2
Jan. ,2015

FLHIT Y, S8 DNA L RS g e E
SOk TN B I Al PR BR 2 o AR AP AR Y TS
BeW) kB AF T Y 0 B DNA R 5 B B9 I 1R, TR
PCR J i 72 o, % 51 90 45 8 A 9 45 & 3 4
fff PCR R JC 36 647, IR ate A A b 2 280 o 42 B
H g B DNA A N XETT 2 o

HoAr A F A4 DNA 2 By J7 354 S )R Y
CTAB 3% R ik pH % i 8 & ik & CTAB-SDS &
WUk A S s Ty ik B VF £ K b 4 40 R
IF R4 B DNA . H iy A 5] B ol R A4 1) 4 B
T A 27 B3 7 28 S O[] Aol 288 1) AR A 230 3 5k
R FHEAIE M DNA U5 8. AR SCR R
fi CTAB 055 DNA 00 & ik, BRI CTAB i 68
Xt R 22 MO H AL HE AT DNA SR IO 58, XA
B & A B G A DNA S vh i b B 9 DNA 947
o o R IR G A S T CTAB 3 2 O Hd
Z T 3E S DNA 15 2% i 22 583 A2 HOR Bod A i 4
AEN 2R B9 DNA 3l i B0 23 A 20458 T A
LA DU K ah UL A B9 PCR RV A & HLd i %)
IR o PCR =y A7 A, HEBR T 40 1 B
SE A R PR SS RAR2E o FF 8 0 AT S IR SR
ALy PCR BV AR 2 AT HE60 57 4 0 «DNA 1TS2
AR BL AN TIRSILFN T TR ENRELRT
¥

[ &% k)

ER M2 5o A NRILAE 25 . —#B[S]. b
5 E PR 2GR R 2010172173

[ 2 24 b W B L . 43 b 1 A 25 R B O A
[S]. E&25WHE[2004]144 5 ,2004 ;22.

Hajibabaei M, Janzen D H, Burns J] M, et al. DNA
barcodes distinguish species of tropical Lepidopteral J].
Proc Natl Acad Sci,2006,103(4) :968-971.

[ 4] Parmentier I,Duminil J,Kuzmina M, et al. How effective
are DNA barcodes in the identification of African
rainforest trees? [ J].PLoS One,2013,8(4) :e54921.
[5] Das B, Jyrwa D B, Dutta A K, et al. Molecular
characterization of the Indian poultry nodular tapeworm,

( Cestoda: Cyclophyllidea:

Raillietina  echinobothrida

[7]

[9]

[10]

[12]

[13]

[14]

[15]

[17]

[18]

Davaineidae) based on rDNA internal transcribed spacer
2 region[ J].J Parasit Dis,2014,38(1) :22-26.

Chen S, Yao H, Han J, et al. Validation of the ITS2
region as a novel DNA barcode for identifying medicinal
plant species[ J]. PLoS One,2010,5(1) :e8613.

Chiou S J, Yen J H, Fang C L, et al. Authentication of
medicinal herbs using PCR-amplified ITS2 with specific
primers[ J]. Planta Med,2007 ,73(13) ;1421-1426.
F&F, IR BN R, HRE N A B 5 5 R
TR ] EBESE ,2000,7(1) :37-42.

e e R, B Bk g, 45 LA PN BRI 5 IR
W BRSPS [T]. 25 84, 2012, 35 (6):
919-924.

Doyle J J,Doyle J L. A rapid DNA isolantion procedure
for small quantities of fresh leaf tissue[ J]. Phytochem
Bull,1987,19(1) :11-15.

i R, PRIGER, & U A T Bk «DNA ITS J5 51 il 52
Fre WA [T ] 2 [ I [ 24,2007, 18 (1)
162-163.

AR M, BB, S KM R > TR E L] R
ZjkF,2011,34(8) :1206-1208.

Reynolds M M, Williams C G. Extracting DNA from
submerged pine wood [ J]. Genome, 2004, 47 (5):
994-997.

Asif M J, Cannon C H. DNA extraction from processed
wood: A case study for the identification of an
endangered timber species ( Gonystylus bancanus) [ J].
Plant Mol Biol Rep,2005,23(2) :185-192.
Rachmayanti Y, Leinemann L, Gailing O, et al. DNA
from  processed and unprocessed wood: factors
influencing the isolation success [ J]. Forensic Sci Int
Genet,2009,3(3) :185-192.

RERE 4 R, REZE 45 3 18R AR BF DNA $2
W55 FYETTEVI R LT]. Wil R Mok 2%
% ,2013,30(4) :627-632.

ARH IR R GE L B SRR DNA S50 1 Y
W5 [T ZRR L R4 ,2013,40(4) .14,

B BT A B, RS AR SF. K A2 AR DNA R B
FIAD 4> T U [T 4 R B AR,
2011,33(4) :397-403.

[RERE XEX]

<11 -



