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Abstract Fluorescence in situ hybridization (FISH) with 16S IRNA - targeted oligonucleotide probeswas applied for analy-
zing the canmunity of iron bacteria in wastavater fram the Shengli Oil Field Four 16S iRNA pmobeswere designed, whichwere
highly gecific o iron bacteria L eptothrix, Sphaerotilus L eptospirillum ferrooxidans L eptospirillum ferriphilum and Acidithioba-
cillus p  In thewater samplesfran Gudap, andNa 1 and 2 wastevater stationsof the Shengli Oil Field, the ratiosof anount
of iron bacterial cells b otal microbial cells, detected by the combination of the 4 probes and DAPI staining, were 11 0%,
12 8% and 9 0%, regectively In the iron bacterial conmunity, Leptothrix, SphaerotilusandL. ferriphilun were daminant in
the 3 stations, and L eptothrix and Sphaerotilus, and L. ferriphilum cells o accounted for 2 94% +0 52% 3 39% =0 52%
and 2 24% +0 16% 2 63% +0 49% of the total microbial cells, repectively, whileL. ferrooxidans and Acidithiobacillus
Pp. were snaller populations In addition, the structure of the irn bacterial community was different anong the three
wastevater stations although the biodiversity of the iron bacteriawas smilar Fig 1, Tab 5, Ref 14
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Table 1 ecific 16S RNA probes for iron bacteria
Probe Fecificity Sequence References
Probe 1 L eptothrix and Sphaerotilus 5'-ACGGUA GA GGA GCAAUC-3' [13]
Probe 2 L. ferrooxidans 5'-CCAGCCTGCCA GTCTCTT-3' [14]
Probe 3 L. ferriphilum 5'-TTGCCCCCCCTTTCGGA G-3' [14]
Probe 4 Acidithiobacillus 5'-GTCAA (C, T)AGCA (G.A)T(C. T) GTAT=3' [13]
4 e DNA ; , 521 m
TET , , TET , , DAPI
16S RNA )
12 : :
121 (FIH) 2003 10 24 )
2 ,
, a2pm 122
, [11, 12] (SY/T 0532 - 93) 1, (10"
, ’ 10°°), 1mL 5mL
100% , : 3 ,
- 20 3wk); 1 37 7 144,
uL, FIH , ' ;
, 16S IRNA 13
: , 20 min, 131
T

DAPI

1



830 Chin J Appl Environ B iol 12
46 46 .1 ,
, . Leptothrix ~ Sphaerotilus ( 1,
: 46 2 94% +0 52%, ) >L. ferriphilun
48 30%, 25h ( 3, 2 63% +0 49%) >Acidithiobacillus ( 4, 2 16%
132 +0 33%) >L. ferrooxidans ( 2,0 78% =0 21%); 2
4 ) , ,
: , Leptothrix ~ Sphaerotilus ( 1) > L ferriphilum (
( TET ) ( 3) > L. ferrooxidans ( 2) >Acidithiobacillus ( 4). 3
DAPI ) , , Leptothrix ~ Sphaerotilus ( 1), L. ferriphilum
, , ( 3) (294+£052)% (3 39+
, 052)% (224+016)% (2 63+Q 49) %,
3 ;
(richnesy) : S= : , L. ferrooxidans ( 2)
Shannon :H=-Xplogp; : (1 85% +0Q 28%) > 2 (1 52%
Smpon :D=1-3¢ 0 18%) > 1 (Q 78% =0 21%), Acidithiobacil-
I p lus ( 4) , ( ) < 2
H (0 61% +0Q 08%) < 1 (2 16% =0 33%).
(evenness) : E =
max y
" Hna = l03:S , 2 ,
133 , 1
2 3 4 , > 2 > ,
: FIH 2 .
Table 2 Biodiversity of iron bacteria in wastavater fran the three
stations of the Shenli Oil Field
2 1 2
21 Biodiversity index Na 1 Na 2 Gudao
Richness index (S) 4 4 s
4 1
Shannon index (H) 130 124 1 08
, Smpon's index (D) 0. 56 Q0 60 0 61
Evenness index (E) Q94 089 Q98
4 v
B Shengli No. | 22
- | 3.5 B Shengli No.2
.i T O Gudao 3 4
S O 1 , 134
B.6 N
a8 ) ;
L
g 2 2 13 123
- q
o= 15 : : 2
éh é_ , Leptothrix ~ Sphaerotilus ( 1) L ferriphilum
i
g ( 3) ,
& 05 123
0 b 23
1 2 3 231 ,
D >
1 Probe 1 2
Fig 1 Relative anount of iron bacterial cells in samples from 3 water 14d |, 5 3
stations of the Shengli Oil Field 1
1 ) 25x10° /mL; 2 4 5x10°  /mL.
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3 (xts P/%) )
Table 3 Detection of iron bacteria by various combinations of 2 probes (x+s, P/%)
1 2
Na 1 wastevater Na 2 wastevater W astevater from Gudao
Cambined
probe Cambined Sum of single Cambined Sum of single Cambined Sum of single
probe value probe value probe value probe value probe value probe value
1-2 2 60 +0 60 372+x0 73 5 35+0 58 4 91 +0 43 3 45+0 62 4 84 +0 63
1-3 4 762 £0 45 557+101 8 88+0 67 5 63+0 41 6. 76 +0 47 552+0 96
14 4 38+0 33 5100 85 2 890 46 400 +0 33 3 18+0 16 2 99+0 35
2-3 197+0 51 341+0 70 313+0 24 376+0 34 2 78 +0 56 4 38+0 89
2-4 3 03+0 41 2 94+0 54 165%0 15 2 13+0 26 145+0 78 185+0 28
34 357+0 70 4 79+0 82 326+0 45 285+0 24 4 69+0 79 253+0 61

The data in the table are percentages of iron bacteria of samples in total
cells The same below

1432 x10° x12 8% =1 83 x10" /mL.
1 , FIH , ,

4 (x+s P/%) )
Table 4 Detection of iron bacteria by various canbinationsof 3 probes (x+s P/%)
1 2
W astewvater fram Na 1 station W astevater from Na 2 station W astewvater from Gudao
Cambined
probe Cambined Sum of single Cambined Sum of single Cambined Sum of single
probe value probe value probe value probe value probe probe value
1-2-3 4 90+1 10 6 35+1 22 8 00+1 20 7.15+0 59 10 35+1 60 7.37+1 24
1-2-4 4. 700 96 5 83+1 06 4. 84+1 02 552+0 51 5 48+0 76 4 84 +0 63
1-3-4 9 45+0 85 7.73+1 34 6 19+0 95 6 240 49 6.67+1 20 5 52 +0 96
2-34 6 78+0 74 557+1 03 520+0 34 4 37+0 42 6 06+0 84 4 38+0 89
5
Table 5 Detection of iron bacteria by maximum probable number app oach
-1 -2 -3 -4 -5 -6
W ater Sample Parallel pine 10 10 10 10 10 10 B lank
l ; oo
Na 1 station ) ) ) )
3 + + + - - - -
z : S
Na 2 station . . .
3 + + + - - - -
+: W ith red-browvn jelly or lution turbid; - : W ithout bacteria
232 FIH 4 4 , FIH
1 2 , ,
11 0% 12 8% 9 0%. ,
1
FIH . 1 , 3
DAPI , 31 , FIH
, ; , FIH
, . , FIH
DAPI ( ) ,
50 ( , , 150U m x ,
150“ m ) , , ’
82 . : . , 4 DNA
T ( x10°%)? DNA M isnatch) ,
(opL ) =esx10 ) g7 15 %10 ( )
(150 x10°°) ’ 4
1 7 16 x 10" x 100/50 = ,
1432 x10°  /mL; FIH ,
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