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PCR $ A 75 FRHE 10 4 4 g4 70 07 T8 © 75 BRI 12 19 12 A, Steffon %1V FIH PCR £ R4 il 1 5
e iy 5 B (RS T, S O PR TR M R R AT SR A0 0 4, B ER ST B o 0 45 A S B B DNAD IR
LS RRMRE SN S,

FIH PCR $4 R S 7 BRig ch g £ 4, 32860 MR R S B HE &4 7P DNA iz fnstifb. R AR
BIEE L A JE 3 2 p R4y 0S) A Bt PCR A3 H 4F AT B 4% IR 2 — B £ B DNA (¥ 31 42 3 72 17 ¥E LA B
2, T H DNA B U R+ SR g &0, M LR g F R DNA B RA B L a2
FAe) | — mor P B R R i, TR E DNAUL, BB it e i 5 R0k T
FR M DNAIY, HAi -+ DNA B e e & 8 8 1 i okl JBE e 3od 1 07V 0 Bt A M O e L Bk
gifh%,

AEWELEENDEYER, EAEAD B POR S S FRTEE SRR R, L PCR T
BRUABREKEOER(MERUER), NEHB TR - ERE REERDM PCR R TR
S Ak, I E T 5 E &R E NS BT R L REERR W vEsEr.

1 M Efe ik
1.1 EEFAR

hZ & W HUAT B ( Bacillus thuringiensis, BOYHD-1 AP EBERDVHER, FRIWKRATE
RAPEEpE A RS, PCRAMEWE A EAA, BREDERCH TRALERIAHEE A FHIE
A plsepr @AM RS RETIARXTREASD, B TR ERNED.
1.2 THpEH

LA AR 0. 5g T REMMA RE B OB, HD 1 £3Fk—KE, HHT 10h, K 1071~ 107 £3
WL ERH 10~ 10 "R, 2R 10pL B MA S LR B LR, HEHT OCHRBETEST
7h, BT 4T A DNA G9H2. FBAT A SO A9 Bk 7T A6 208 (MPN) HH B InEI £ Mg e 1
1.3 & DNA #ii

B T B KRG 5L DNA TR 258 Ausubel #9711, LTRSS DNA # IR /73K 23 Teai M
Olson B £ T S5 4M 21, BRAET BN T 0.5 TROBE)YIA 1.5mL B .LH, A 100mmol/T #)
FERG 4B T (pHS. 0) 35 3 - 4 3K, S8 M A 0. 4mL ¥ B MK (150mmol/L NaCl, 100mmol/L EDTA, ¥ #
B 20mg/mL), 37°C £ 2h, &G 20~ 30min 3 — . FEEHRE, A 0.4mL 10% # SDS & WK
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a82 oo W % 39 &

{100mmol/1. NaCl, 500mmol/ L Tris-HCl, pH8.0, SDS 10% ), T EJALE Smin, JIA 0.4mL 7. 5mol/L #9
NH,Ac ERIEHF 2. 5mol/L, £H W, 6000g B L 10min, L EFHEFE T, MAEFERL 5%k
B, - 20T it 7%, 10000g L 10min, A 70% Ay Z B, EE T 20p TE S W0 (L0mmol/L Tris-Cl,
pH8.0, lmmol/L EDTA, pHS .0},
1.4 IR DNASMEFE
1.4.1 Sephadex G200 F1 G150 BERE T 38 - MEREIT IR AL 5% Tsai 097517,
1.4.2 IS SREEEA Bk 2% Tiedie B KD,
1.5 PCR¥ 4

S RA &R, T M T 94T A4 505, 46T B K 60s, 72°C R 1205, 31T 35 T EF, &
B EMERKE 300s. EFERS, L 0. 8% MBISERE Sk Y PCRESR.
1.6 Southern F%3F

Southern X EXLM(11]. BT ZSFAFENLARERRFBRAXE ST E RICHIES, 718
HEsERREHER,

2 #R
2.1 i DNA e

{8 B Sephadex G200 #7 G150 BERGTBAL, ¥ S0pL M LM DNA LEEE L. B REKER
40~ 50l DNA JEF#, 85 .05 XU #E F) 40~ S0uL DNA B, 3 B ik 2, 8 S0.L 2.0 i DNA
RERE RECH LY 108, B/ 1L /AR, B - W ELHEAEET PCREN, B R ELE
DWERERTT PCR BN, XMHRIRMAE 1 S0l A RBEERLSHER DNA, HEF & HEE M
R, B S0ul B REFREREE DNA, HHATFNE PCR ENHFEERARER LTS C
FEF— B LE B, BT LA PCR B4 51T .

i RS SR R R L e, AN T AR EW AT EEIH, 5 DNA /. MK
DNA X #EBB| THEME, B R B/ME DNA BT K. £ 65CRIARFT 1. ERFERIEESET
PCR & ¥,

2.2 PCR % Southern Fx3F 2N

FRH— RS MY B HD-ERA A RERRFE, X/ o00bp £ H,. XA BRI SBAML S
LB 1l 4 DNA RS, USRI 220 T EEAN T EPT M B A& ME 1), f#F 4
Southern R IEARFFRT WM. HILEF LR, BT -+ ¥+ DNA 93B89 1, ‘& 1% Southern
REFREREGES . AAHNHD-1 HEkey LR P ReEdH ooy MEH AW, HF —L{EBHT
B, bR TR, EERARYTE 10° N/ R L, ARG DNA RS, ESREL#
A 108 A~ HD-1 84, PCR R W th FRRE# T (R AR A HEKER).

3 ik

T Y PCR M R B RRNMRYE., EXRLE 4T, PCR M T LIA 5 57 + AF &
(9 2.2x10° S EA SRR,

PCR M LW TR HUE BRI SR MENERE —FBA AR %, BT LHP
i B ELIE AT AR 3R A9 RA TR/~ 8641 (0.1% ~ 10 %), M ME W Rk B sk m, i
ERAFE LIRS PCREM T, REB M EBMMRY ., PCR FETTRUNH T NP REN DNA,
B DNA BB F L IRBOR ET TR, RE S EEH" . MM EY PCRGW kBT
MBI RAEPH R ENFEENT I
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4 3 THEBES% . LS PCR B4 T43c8M 383

Al RMPHFESFRITEARREESRAEH PCR ¥ X Southern 7432 F i#
A;PCR Y18, 1.ADNA/Hind Ml + EcoRL;2. A0 HD-1 B bk 69 1893, 3R 40 2.2 > 10% W4k /g; 4. 340
2.2%10° BifA/gsS. B0 2.2 % 10° WHk/g;6. 10 2.2 X 10° @4k /g; 7. HD-1 SbREEIE 5%,

B. Southern Blotting, 1.%8802.2x 10% Bk /g:2. HiM2.2x 10° Bk/g;3. 0 2.2 x 10° gifk/g;4. 0
2.2x10° Btk /g; 5. HD-1 BHREIIE %,

£ F XM

[ 1] Steffan R J, Atlas R M. Appl Environ Microbiof, 1988, 54; 2185~2191.

[ 2] Ward D M, Weller R, Bateson M M. Nature (London). 1990, 345: 63~65.

[ 3 ] Degrange V, Bardin R. Appl Environ Microbiol, 1995. 61: 2093~ 2098

[4] Amann R I, Ludwng W, Schleifer K H. Microbial Rew, 1995, 59; 143“- 169.

[ 5] Orgram A V, Sauler G S, Gustine D et al. Environ Sci Technol, 1987, 22: 982984

[ 61 LeffL G, Dana J R, Mcarthur V et al. Appl Environ Microbiol, 1995, 59: 1141—1143.

[71 Tsai Y L, Olson B H. Appl Environ Microbiol, 1991, 57: 1070~ 1074,

[ 8 ] Jacobsen C S, Rasmussen O F. Appl Environ Microbiol, 1992, 58: 2458~2462.

{91 Zhou ] Z, Bruns M A, Tiedje ] M. Appl Environ Microbiol, 1996, 62: 316~322.

[10) Carvalhal M L C, Oliveira M S, Alierthum F. J Microbil Meth, 1991, 14: 165~170.

[11] Ausubel F M, Brent R, Kingston R E et al. Short Protocols in Molecular BRiology. 3rd ed. New York: Jonh Wiley
and Sons, 1995.

[12] Borneman J, Nienhuis J. Appl Environ Microbiol, 1996, 62: 1935~1943.

[13] Byrd ] J, Colwell R R. Appl Environ Microbiol, 1990, 55: 1301~1304.

[14] Lorenz M G, Wackernagel M. Appl Environ Microbiol, 1989, 53: 2945~2952.

© RERIFRME DM RFATIBSHEES http://journals. im. ac. cn



384 ot % £ # 39 #

DETECTING MICROORGANISMS IN SOIL BY PCR
AND MOLECULAR HYBRIDIZATION

Ding Zhiyong Xu Chongren
( Environmental Biology and Ecology Department, College of Life Sciences, Pebing University, Beijing 100871)

Abstract PCR and molecular hybridization provide new methods to detect micrcorganisms in envi-
ronment. A simple, sensitive protocol was developed to detect Bacillus thuringiensis HD-1 in soil by
PCR and Southern Blotting in this study. Methods of extracting DNA from soil and purification were
compared. By a modified total DNA extraction from soil and purification, followed by PCR and
Southern Blotting, strain HD-1 released into soil can be detected with a sensitivity of 2.2 X 10°
cells/ g soil. By using other specific primers, this detection protocol can be widely used in the re-
search of ecology and risk assessment of genetically engineered microorganisms released inte environ-
tnent.

Key words PCR, Molecular hybridization, Bacilius thuringiensis, Detection
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