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Table1 Physiochenical properties of the soils sudied
Electric
Alkaline
Total N . Total P Availabe P Slow-release K Available K Organic matter  conductiviy pH
Soil type I hydrolyss N 1 1 1 1 1 1
(g kg™ ) . (gkg ) (mg kg™ ") (mg kg™ 7) (mg kg™ ) (gke™ ") (HS an™ )
(mg kg™ ")

Black soil 3.62 326 3. 61 39 761 473 68.96 29 5.73
* (NO0:30571264, 30230250)
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1.1.2 TagDNA MBI 75% 2~3 1.5 ml
; : \ , 500 HI
5- AGAGI'TTGATCCIGGC TCAG 3 (Ng Nz), 5-ACG- , DNA
GITACCTTGITACGACIT-3 ( Nysgr Nisor) 1, 1.2.2 DNA Promega Winzard
; PCR MJ Research Thermal DNA s
Cycler DNA Engine( PTG 150) 20nm 260 nm 280 nm
1.2 oD
1.2.1 DNA SANNO  1.2.3 PCR PCR
[21~ 26]7 10 g , .
, , 95°C, 5 min
, 50 ml , 95C,45s 1C,
(0.4 mol L' ;0.5 mol 65~ 56°C, 60 s 20
L™ "EDTA; 1 mol L™ 'Tris; 5 mol L™ ' NaCl, 1% CTAB, 72C,90 s
pH6.5)13.5ml 100 Ml K(10 mg ml™ )
, , 37C 220 r min” ' 95C,45 s
0 min, 15ml20%  SDS( 55C,60s 10
), 65C 2 h, 20 min 72°C, 90 s
6 000 r min~ ' 10 min, 72°C, 10 min
, 4.5 ml 0.5 ml 20% 1.2.4 (1)
SDS , 15 min, . .
10 min, 25 M,
, : (24: 1) .6 000  Buffer 2.5 U, 25 W,
r min~ ! 50 ml s 5 L16(45)
0.6 , 281 2, 3
10 000 r min~ ' 30 min, \ 16 PCR
2 PCR
Table 2 Factors of the scaming orthogonal design
Factor
Lol Primer(Hmol L- 1) TPl L™) Mg (mimol 1) Taq i:jyme(U) Template( ng)
1 0.2 0.15 1.5 0.5 10
2 0.3 0.20 2.0 1.0 20
3 0.4 0.25 2.5 1.5 30
4 0.5 0.30 3.0 2.0 40
(2) 1.2.5 PCR
) , , 8
10 , Lo(3)) : PCR
(21, 4 5 12.6 PCR 1%

0.3 bumol L™ ', Taq 1.5 U, Buffer 2. 5 M1
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[L16(4) ]
Table3 The scaming orthogonal amays
Factor
Group number Primer Mg Taq Taq enzyme Template

1 1 1 1 1

2 1 2 2 2

3 1 3 3 3

4 1 4 4 4

5 2 2 3 4

6 2 1 4 3

7 2 4 1 2

8 2 3 2 1

9 3 3 4 2

10 3 4 3 1

11 3 1 2 4

12 3 2 1 3

13 4 4 2 3

14 4 3 1 4

15 4 2 4 1

16 4 1 3 2

4 [Lo( 3)] 6 PR
Table4 Factors of the inching arthogonal design Table 6 Gradients of parameters in PCR amplification procedure
Factor Gradients
Level Me’* NTPs Do : ’ ’ :
(mmol L- 1) (mmol 17 1) Template (ng) Anneal time (s) 40 50 60 70
1 2.0 015 10 Extersion time (s) 75 90 106 120
2 25 00 20 Cycle tine 25 30 35 40
3 3.0 025 30
) 2
TaHeS5 Inching othogomal arrays
Factor 2.1
Group number Mg+ dNTPs Template PCR
, PCR
1 1 1 3
2 2 1 1 '
1
3 3 1 2 1 8, 9
! ‘ ? ? 10 15 15
5 2 2 3 ’ 10
6 3 2 1
>

7 1 3 1 2.2
8 2 3 2
9 3 3 3
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; 9M0s ,
8 91011 1213141516 M
, 4
2000 bp FPo
1 000 bp e
.-..b.-..u - '.-
2000 bp
1 000 bp
11~ 16 3 1~16
Note: Paths 1~ 16 correspond respectively to Groups 1~ 16 in Table 3
1
Fig 1  Results of the scanning orthogonal arrays
11~ 4 75s 90s 105s 120 s
P Note: 1~ 4 duplicaions following 75s, 90's, 105 s and 20 s, respedively
, 4 PCR
8 Fig 4 Effects of extending time on PCR amplification
¥’ 2.3.3 PCR
2000 bp = : 20 ’
1000 bp e 55C 4
o
-~ 30
" : ; 25
, ; 30
11~ 8 5 1~8 s P
Note: Paths 1~ 8 correspond respectively to Groups 1~ 8 in Table 5 , 5
2
Fig 2 Results of the inching orthogonal arrays
2.3 PCR 2000 bp
2.3.1 PCR 4 1 000 bp
(ﬂ S ’
; 50s
R ; 40s s
, 3 1~ 4 25 30 35 40
Note: 1~ 4 duplications following 25, 30, 35 and 40 cycles, respectively
5 PCR
Fig 5 Effects of number of cycles on PCR
2 000 bp
1 000 bp
PCR ,
1~ 4 40s 50 s 60s 70s ,
Note: 1~ 4 duplications following 40 s, 50s,60s and 70 s, respedively [29]
2
3 PCR [30]
Fig.3  Effeds of annealing time on PCR amplification 5 ’ 3
Lig(4%) (3 PCR
2.3.2 PCR 4 ,
90 s , 16S 1D-
;75 s NA 25 M1 , 20 ng DNA
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Mg* 2.5 mmol L™ ', dNTP 0. 25 mmol L', ,
0.3 Bmol L™ !, Taq DNA 1.5 U, Buffer 2.5 I
PCR :95C, 5min; 957C, 455;65~ 56°C,
60s; 72°C, 90 s 1C , 20
95C,45 5;55C, 60 s; 72°C, 90 s; 10 [1] , ,
72C, 10 min . ,2004, 36 (5): 476~ 480. Zhang R F, CuiZ L, LiS P.
Advance in methods for research on soil miaobial ommunity smc
? ? ture (In Chinese) . Soils, 2004,36 (5): 476~ 480
’ [2] , ) ,
5 . ,2004,41(4): 612~ 617. LiH,
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OPTIMIZATION OF 16S rDNA AMPLIFICATION SYSTEM OF BACTERIA
IN BLACK SOIL IN NORTH CHINA

Li Qiuhong  Wu Fengzhi
(College o Harticulture, Northeast Agricultural Unwersity, Harbin 150030, China)

Abstract Target genes were amplified with the TD PCR method, two orthogonal experiments were designed to sareen out
optimal concentrations of various components of the PRC reaction system, while to explore annealing time, extending time and
cycling frequency. Results show that soil bacteria 16S rDNA amplification system fit for black soil in Noith China was in 25 Hl
volume, whidh was composed of 10 % buffer 2. 5 B, 20 ng soil microbial DNA template, Mg?* 2.5 mmol L™ !, dNTPs 0. 25 mmol
L™', 0.3 Hmol L7 ! primer, and 1. 5UTaq enzyme. The TD PCR reaction procedure went like first keeping 95 ‘C for 5 min to
make soil miaobial DNA denatualized, 95 C for 45 s more, 65~ 56°C for 60 s, and then 72 °C for 90's, and lowering the tenr
porature by 1 'C every two cycles; and starting another 10 cycles of 95 C for 45 s, 55°C for 60's, and 72°C for 90 s, and finally
staying at 72 C for 10 min for extending.

Key words Soil baderia 165 rDNA; TD PCR; Optimization



