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Optimization of sequence related amplified polymorphism system in Dendrobium nobile
based on orthogonal design
ZHA O Hong yan, FENG Shang guo, SHEN Bo, WAN G Hui zhong
(Key Laboratory of Hangzhou City for Biochemistry and Molecular Biology, Hangzhou Normal University,
Hangzhou 310036, China)

Abstract: Objective To establish the optimal sequence related amplified polymorphism (SRAP) reac
tion system for molecular biology research in Dendrobium nobile. Methods T he L25(56) orthogonal design
was used to optimize SRAP-PCR amplification system of D. nobile on five levels, the experiment was per-
formed on five factors: template DNA, Mg2+ , ANTPs, Tag DN A polymerase, and primer. The data ger
erated by SRAP-PCR were analyzed. Results The optimal condition of the five important factors, temr
plate DNA, Mg2+ , ANTPs, Tag DNA polymerase, and primer in the 25 B SRAP-PCR reaction system
were 20ng, 2. 0mmol/ L, 0. 2mmol/ L, 1 U, and 0.6 Pmol/L, respectively. T he effective degree of the
factors on the SRAP reaction was in the order: Tag DNA polymerase > Mgz+ > dNTPs > template
DNA > primer. Conclusion The present reaction system could provide clear bands, abundant polymor
phisms, and reliable reaction. It is proved to be suitable for molecular biology research of D. nobile.
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Dendrobium nobile Lindl. r/ min 2 min ) 70% 2
s , , R 500 KL TE
(Orchidaceae) Dendrobium Sw. , 1 ML 10 ng/ mL. RN ase, 37 C 10 min,
« », , RNA - - (25 24:
, ) 7 1) L, ;
, TE
v , DNA, 0 8%
Lo 260 nm , DNA 20
ng/BL
, DNA Mg” dNTPs Tag 1 3 SRAP-PCR :
5 5 R SRAP m8 (TGAGTCCAAACCGGTGC)/eml0
, (GACTGCGTACGAATTCAG), L2s(5%)
SRAP , : 5 (Mg™
dNTPs DNA Tag ) 5
, 1( Taq )
1 25 UL, 10 x PCR buffer 2. 5
1.1 : s UL, R
, SRAP-PCR T aq 1 SRAPPCR Lys(5%)

(2 U/UL) dNTPs (10 mmol/L) Mg™ (20
mmol/L) 10 x PCR buffer ( 100 mmol/ L Tris
HCL 100 mmol/L (NH4)2S04, 100 mmol/L KCI,
1% Triton X-100, pH 8.8)

(Marker) DL2000 T aKa-
Ra ,SRAP
. 2 DNA : DNA
CTAB 0.3¢ , ,
1 5 mL , 1 mL
CTAB (200 mmol/ L Tris HCI; 50
mmol/ L EDT A; 250 mmol/L NaCl; 2% B
), 15 min, 4 C 8 000 r/ min
10 min ( )
, ) 500 BL
(65 C) (3% CTAB; 100 mmol/L

Tris HCI; 25 mmol/ L EDTA; 1. 5 mol/ L NaCl;

1% B ), 65 C 40min 1h
) - (247 1)
1~ 2 min,

5 min,4 C 10000 r/min 10 min
, - - (25: 24:
1) )
Qs 5 mol/L NaCl, 2
20~ 30 min

B 2

( .4 C 12 000

Table 1 L,s(5°) Orthogonal design for factors
and levels of SRAP PCR reaction

M2t/ Tag | dANTPs/ / DN A/

(mmol* L™ 1) (U + 25117 1) (mmol* L= 1) (Hmol* L™ 1)(ng* 25 I~ 1)

1 Lo 0 0l 02 20
2 Lo 0s 02 04 30
3 10 Lo 03 06 40
4 10 Ls 04 0s 50
5 10 20 05 10 60
6 15 0 03 0s 60
7 s s 04 10 20
8 L5 Lo 0s 02 30
9 L5 Ls 0l 04 40
10 L5 20 02 06 50
1 20 0 0s 04 50
12 20 0s 0l 06 60
13 20 Lo 02 0s 20
14 20 L5 03 10 30
15 20 20 04 02 40
16 25 0 02 10 40
17 25 s 03 02 50
18 25 Lo 04 04 60
19 25 Ls 0s 06 20
20 25 20 0l 0s 30
21 30 0 04 06 30
2 30 s 0s 0s 40
23 30 10 0l 10 50
24 30 s 02 02 60
25 30 20 03 04 20
1. 4 SRAP-PCR : 94 C
5 min; 94 C Imin 35 C 1 min
72 C 1l min, 5 ; 35
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94 C 1 min, 50 C 1 min,72 C 1 , PCR
min; 72 C 7 min, 4 C :Tag  Mg* dNTPs DNA
1~ 2 BL. 6 X loading buffer ( 40% ,Q25% (
,0. 25% FF) 5 8 UL
6% )
1xTBE 200V 2 h,
FF 2/3
1.5 SRAP :
m8 (TGAGTCCAAACCGGT GC)/ em1l ( GAG
TGCGTACGAATTCCA) m2 ( TGAGTCCA-
AACCGGAGC)/ em1 (GACTGCGTACGAATTA- 1~ 25 1 M DL 2000
A T) , 8 , 1—25treatment number and treatment as showed in Table 1
SRAP-PCR M- DL 2000 Marker
2 SRAPPCR
’ Fig.2 Electrophoretogram of SRAP PCR orthogonal design
2 SRAPPCR
21 DNA . Table 2 Analysis for factors of SRAP PCR reaction
CTAB DNA, M g% Taq dNTPs DNA
, Ty L5 0 1.5 7 115
DNA T, 7 10 12 95 85
’ T, 145 135 95 10 65
DNA ) ) SRAPPCR Ty LS 1 95 10 8
( D Ts 11 11 65 8 11
K, 03 0 23 1 23
K> L4 2 24 1 L7
K3 29 27 L9 2 L3
Ky 23 22 L9 2 L6
Ks 22 22 L3 L6 22
R 26 27 L1 06 1
23 Tag PCR
,Tagq PCR
1 CTAB DNA Taq , PCR ’ ;
Fig. 1 Electrophoretogram of DNA with modified CTAB > ’ ’
22 : 1 25 3 .LO0U - Tag
PCR , 2 )
(0~5 ) ’

B : 05 07 07 3 2
0,0,0,0,1,2,3,0,4,5,4,1,0,2,4,2,3,0,2, 3,3, 3; %R
0,1,1,0,1,0,2,1,2,3,0,4,5,4,2,0,2,4,3,3,0, 3, =1
3,2, 3 5 0

0 0.5 1 15 2
> Taq B8/ (U- 25 pL™)
’ T 3 Taq
T2 Ts T4 Ts; 5 Fig.3 Redationship between quantity of Tag DNA
K1 K2 K3 K4 Ks; polymerase and mean of result
R R 24 Mg PCR :Mg”  PCR
2 R 2 2
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Taq DNA , 4 25
.2 0mmol/L.  Mg* 20 \/
R
3 4 15
&
5 E 1.0
£ 2 05
m Pe— |
E 1 0 20 30 40 50 60
1R DNA/(ng-25 pL-?)
0
1 1.5 2 25 3 6 DNA
Mg"*/(mmol-L1) Fig. 6 Relationship between quantity of DNA template
4 Mg+ concentration and mean of result
Fig. 4 Relationship between quantity of Mg® ) a6
concentration and mean of result Hmol/ L 7
25 dNTPs PCR : 5 25
dNT Ps 0.1~ 0 4 mmol/L , 2.0 /—\
Bk
0. 5 mmol/L 0. 5 mmol/L , ® 15
~
., dNTPs Mg™ , g
M g , PCR , 0.5
0
’ PCR ’ 0.2 0.4 0.6 0.8 1
319/ (pmol -L™)
Q 2 mmol/L 7
3
Fig.7 Relationship between quantity of primer
@ 2 concentration and mean of result
& 28 :
o4
g1 " m8/eml1 m2/eml 8
SRAP-PCR s
0
0.1 0.2 0.3 04 0.5 5
dNTPs/ (mmol -L ) ( SRAP-PCR
5 dNTPs
Fig 5 Reationship between quantity of dNTPs
concentration and mean of result
26 DN A PCR : 6,
DNA 20 ng/ 25 HL 60 ng/25 HL
) TE 1~8-& 8 A M 8 AR ERF
EDTA Mg ) M-DL 2000
y DNA 1-—8-eight populations
20 ng/ 25 IJ'L of D. nobile M-DL 2000
27 PCR
PCR s PCR
8 m8/ eml 1
, 0 6 Umol/ L 08 Umol/ L Fig. 8 Testing result of primer pair m8/eml1
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DNA , SRAP
[13]
RAPD-PCR
SRAP
SRAP
SRAP , DNA Mg”
[12]
PCR ,
[12]
SRAP PCR ,
SRAP-PCR
9 m2/ eml R
Fig.9 Testing result of primer pair m2/eml SRAP 25 U,
, 20 ng DNA,2 Ommol/ L Mg*, 0.2 mmol/L
dNTPs, 1 U Tag DNA ,0. 6 Pmol/L
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( : 510632)
(1) 14 d
. 2d TLC HPLC , Seph-
adex LH 20 oDS , >
HPLC
Fa (Ila)y 36 (1I'b) 1
d, 2 6% (1la 15. 7% (11 b)
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Biotransformation of dihydroartemisinic acid by suspension culture cell of Artemisia annua
TANG Yu, ZHU Jiarhua, YU Rong min
(College of Pharmacy, Jinan University, Guangzhou 510632, China)

Abstract: Objective To investigate the biotransformation of dihydroartemisine acid ( I ) by cultured
cells of Artemisiaannua. Methods Dihydroartemisinic acid was added to the suspension cells of A. annua
which had been pre cultured for 14 d and co-cultured for another 2 d. The biotransfromed products were
detected with TLC and HPLC, and isolated by various chromatographic methods. Results The chemical
structures of biotransformed products were elucidated on the basis of spectroscopic data. 3o Hydroxy dr
hy droartemisinic acid ( 1la) and 3-B-hydroxy-dihydroartemisinic acid ( IIb) were obtained after 2 d adminis
tration of dihydroartemisinic acid to the suspension cells of A. annua. 1la and I b yields could reach a
maxium mole ratio of 2. 6% and 15.7% after 1 d incubation, respectivly. Conclusion It is the first time
for the biotransformation of dihydroartemisinic acid to epimeric 3-hydroxyartemisinic acid by using susperr
sion culture cell of A. annua. The results indicate that cells of A. annua have the ability to hydroxylate
dihydroartemisinic acid region selectively.
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