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Abstract: Recently the microbial mineral exploration method, spore counting of Bacillus cereus in soil samples which is indic-
ative for blind gold ore deposit, has been confirmed by many geologists in different countries. However, the identification of
bacterial strains, indicators for gold mineralization, was still done through the culturing method in previous studies. This pa-
per employed molecular biology technique to microbial identification in mineralized areas. Two bacterial strains as indicators
of gold mineralization were randomly isolated from the gold deposit of Shewu mountain in Jiayu county, Hubei Province. On
the basis of biochemical and physiological identification, phylogenetic analysis dedrived from 16S rDNA and 16S-23S rDNA
sequence, strains Y1 and Y2 were identified as Bacillus mycoides and B. cereus respectively, both of which belong to
“B. cereus group”. So it is “B. cereus group” that is the indicator for gold mineralization instead of B. ceresus species. The
results assured the reliability of the traditional selective culturing method of B. cereus group, and the feasibility of molecular
biology techniques on mineral exploration. In addition, 16S rDNA and 16S-23S rDNA sequence analyses were helpful to
make fluorogenic-probe reagent box in future work.
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(Watterson 1985; Melchior et al., 1994, 8000 r/min 5 min, DNA
1996 , 1994 , 1997 , PCR )
1999; Wang et al. , 2003a,b), 1.3.2 16S rDNA 16S— 23S rDNA ITS PCR
16SrDNA  PCR
) , (
). BSF8.5 — AGAGTTT-
’ GATCCTGGCTCAG— 3’ (Escherichia coli 16S
. rDNA 8~27), BSR1541.:5"—
’ . AAGGAGGTGATCCAGCCGCA — 3’ (Escherichia
coli  16S rDNA 1541~1522).
’ 20 90 ITS 16SF: 5" — CCTTG-
( »2003). TACA CACCGCCGT—3", 23SR:5 —
GTGGGTTTCCCCATTCGG—3'(
- ). S0pL PCR
16S rDNAC( ,1998)  16S—23SrD- .1 X PCR .1. 5 mmol/L. MgCl,,
NA (Internal transcribed spacer, ITS) 4% ANTP 200 prmol/L, 0. 2 pmol/
(Gurtler and Stanisich, 19963 * L.Taq DNA 1U.1 L DNA. PCR
2001, T .94 C 5min,9%4 C 1 min,
56 C 1 min, 72 C 1 min, 30 )
’ 72 °C 7min. 1. 5%
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(MYP) . ,1.0 g; ,10. 0 g; «— 1000 bp
D. ,10. 0 g; ,10.0g; . 15.0 g +— 1000bp — 750bp
0.2% .13 mL. 900 mL, e e
pH7.240. 1. 295 ml.. 121 C “—300bp —250bp
15 min, 50% 12.5 mL —250bp T
B 2.5 mL. ,30 C
12 h, <— 100 bp
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(NIKON E600)
1.3 16SrDNA  16S—23S rDNA ITS
DNA

1.3.1 PCR

1 PCR

16SrDNA(a) ITS(b)
Fig. 1 Gel electrophoresis showing the PCR-amplification
products of 16S rDNA (a) and ITS (b)
(a):1. Y1;2. Y2;3. marker; (b):1. Y1;2. Y2;3. marker
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1.3.3 16SrDNA  16S—23S rDNA ITS
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Table 1 16S rDNA sources and accession number

B. anthracis Sterne X55059
1—B. thuringiensis ATCC 10792 AF290545
2—B. thuringiensis ATCC 33679 AF290549
1—B. cereus ATCC 4342 AJ577288
2—B. cereus ATCC 27877 784581
1—B. mycoides ATCC 6462 AB021192
2—B. mycoides DSM 2048 X55061
1—B. megaterium DSM 32 X60629
2—DB. megaterium TAM 13418 D16273
1—B. subtilis ATCC 21331 AB018487
2—B. subtilis ATCC 6633 AB018486
B. acidovorans ATCC 51159 X77789
B. schlegelii DSM 2000 726934
B. licheniformis DSM 13 X68416
B. weihenstephanensis DSM 11821 AB021199
B. badius ATCC 14574 X77790
2.2 16S rDNA 16S—23S rDNA ITS PCR
PCR 16S rDNA ( la),
1500 bp. Y1 Y2 16S rDNA
(650 bp) ( DQO092385 .,
DQ092386). PCR Yl Y2 ITS 2
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1000
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617

o1 1000
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1-B.subtilis
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— Y2

1-B.thuringiensis
2-B.thuringiensis
1-B.cereus

2-B.cereus
520
B.anthracis
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1-B.mycoides

1-B. megaterium

2-B. megaterium

Fig. 2 Unrooted phylogenetic tree based on the 16S rDNA sequence of two isolates and sequences of relating species
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2 ITS

Table 2 ITS sources and accession number

1—B. thuringiensis WS 2617 784594
2— B. thuringiensis NCTC 4042b AF267904
1—DB. mycoides ATCC 10206 AF267905
2—DB. mycoides MWS 5303 784591
1—B. anthracis Cepanzo AJ420071
2—B. anthracis Ames AF267897
1—B. cereus ATCC 25621 AF267907
2—B. cereus ATCC 14579 AE016999. 1
( 1b), )
ITS tRNA , 140 bp(
DQ092387.,DQ092388).
2.3 16SrDNA
2 16S rDNA GenBank, EM-
BL.DDB  JPDB ,
Y1l Y2
; 99%. 16
16S rDNA C 1 Yl Y2 16S rDNA
, 2.YL Y2
( B. anthracis) .
(B. thuringiensis) . .
(B. weihenstephanensis)
, bootstrap (100%).
:16SrDNA 98%,
; 93%~95%,
(Devereux et al. , 1990; Fry et al. , 1991).
16S rDNA ,

(B. cereus group) (Drobniewski,
1993; Daniele et al. , 2000; Bjarne et al. , 2001).

,16S rDNA Y1 Y2
2.4 ITIS
ITS 16SrDNA 10 ,
(Volker and Vilma, 1996; ,2001).
Y1 Y2 ITS GenBank, EMBL,
DDB  JPDB ,
Y1 Y2 ITS
8 C 2 Y1 Y2 ITS
, 3.Y1l  B. mycoides ,

—— 2-B.cereus
1-B.thuringiensis
877 [ Y2
2-B.anthracis
585 153
1-B.cereus
601
1000 1- B.anthracis
159
2-B.thuringiensis
2-B.mycoides
823 Y1
0.1 929
| 1-B.mycoides
3 ITS

Fig. 3 Unrooted phylogenetic tree based on the ITS sequence

of two isolates and sequences of relating species

ITS : 1000
bootstrap 10%
bootstrap 93%.Y2 B. anthracis.
B. anthracis.B. thuringiensis B. cereus ,
bootstrap 59%. Y1  B. my-
coides, Y2 B. anthracis.B. thuringiensis  B.
cereus .
2.5 N
Yl Y2 16S rDNA.ITS
s Y1 Y2
. 3
Yl . b 9 b
H Y2 ’ .
3
16S rDNA
ITS , B. an-
thracis  B. cereus 16S rDNA

(Ash et al. , 1991),23S rDNA 2
(Ash and Collins, 1992) ,
16SrDNA ITS
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Table 3 Some physiological characteristics of strains Y1 and Y2

Y1 + + +
Y2 + -+ —
“in o
, Y1 , Y2 s
, 16S rDNA
ITS ,
D 20 D
PCR, . (Fluorescene in situ
hybridization, FISH) . Southern (DNA
) Northern (RNA )
DNA .RNA
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