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This research was performed to investigate the dynamics of microbial community by RBC (Rotating Biological
Contactor) using Rhodococcus sp. EL-GT and activated sludge. Cell counts revealed by DAPI were compared
with culturable bacterial counts from nutrient agar. Colony counts on nutrient agar gave values 20~ 25% and 1~
15% of cell counts (DAPI). The cell counts for the dynamics of bacterial community were determined by
combination of in situ hybridization with fluorescently-labelled oligonucleotide probes and epifluorescence
microscopy. Around 90~80% of total cells visualized by DAPI were also detected by the bacteria probe EUB 338.
For both reactors proteobacteria belonging to the gamma subclass were dominant in the first stage (1 and 2 stage)
and proteobacteria belonging to the gamma subclass were dominant in the last stage (3 and 4 stage).
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Fig. 1. Schematic diagram of experimental apparatus
RBC. 1, reactor; 2, motor ; 3, peristaltic pump;
4, feed reservoir; 5, input; 6, output.
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Table 1. Specification of rotating biological contactor

Contents Values
Number of stage per unit operation 4
Number or disc per stage 4
Disc diameter (cm) 15
Disc thickness (cm) 0.3
Disc spacing (cm) 1
Submergence (%) 40
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Table 2. Oligonucleotide probes, their sequences, target
positions, and specificities

Target

Probe Sequence (5'-3") position Specificities

EUB  GCTGCCTCCCGTAGGAGT 165, All bacteria
38-35

ALF  CGTTCGCTCTGAGCCAG 165, a -subclass
19-35 proteobacteria

BET  GCCTTCCCACTTCGTTT 235, B -subclass
1027-1043  proteobacteria

GAM  GCCTTCCCACATCGTTT 235, 7 -subclass
1027-1043  proteobacteria

CF  TGGTCCGTGTCTCAGTAC 165, Cytophaga~
319-3%  flavobacterivm

HGC TATAGTTACCACCGCCGT 235, Gram (+) with high

1901-1918

DNA G+C content
S-G-Gor TGCGGGATTTCACAGAC Rhodococeus
-05%-a- GTACGC sp. EL-GT
A-2
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Fig. 2. Scanning electron micrograph on biofilm of
Rhodocoocus sp. EL-GT. A, x5,000; B, x10,000.
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Table 3. Comparision of direct microscopic cell count
by DAPI and FISH and cultural method in
RBC with Rhodococcus sp. EL-GT (cells/
em’)

Ist stage 2nd stage 3rd stage 4th stage

Direct count by

DAPI 317x10" 304x10° 248%10° 823x10
C‘é}:‘r;ﬂ‘n‘gﬂ:}yd 2XI 2310 1UXIO 122X 10
E‘i“’é{’fby”@l"gg"m S 9gix10" 85TXI0 512x10° L79X10
Count of Rhodacoccus

sp. EL-GT by gox1f GAXIP 53XIC 3IXIP

cultural method

Table 4. Comparison of direct microscopic cell count
by DAPI and culture cell count (cm™

Ist 2nd 3rd 4th
Direc count o / / /
by DAPT (Cell 29x10°  83x10° 72Xx10° 48X10
Cultural method / / ) 5
(CFU)* 28x10°  12x10"  66x10° 54X10

*x CFU, Colony forming units.

3.1.3. HjuiF o) &% Hl‘if—?

woba W) o& M 4= DAPL AASY 20 ~

25% & X}Xl 34t} (Table 3). Zé"o“b“?“q]"i DAPIo] o3t
AREE 19 3.17x10%ells/cm?, 2% 3.04x10%ells
fem?, 33 248 x 10%cells/en’, 4% 823x 107cells/cm’®
SZeHGBuR A A5 CFUsst 438 zols
yegag.

BH"W 2o W&, 94, =
% o vk E7tE P A
| ol gol B wet

i é

rlr

F-EdAS

242

ol A Fol 4 F

A HZde Ad T3 ool agA BRETG HEY
T AgAol E& gy Wo] ol of&HL &
o, 4719 ARE EFRAE @A AEHE VAR
AR e A Bed = gde WY Rog Atgdn
Fig. 32 % M &% eubacteriadl &3 AT A&
H&2A 1~49oM 2z DAPI®)  94.0%, 95.0%,
89.5%, 855%¢ celle] EUB probedl 93 A=A

(14X Cells / ém
EUB/DAPland Rhdococcus/DAPI (%)

Stage

Fig. 3. The ratio of eubateria and Rhodococcus sp.
EL-GT to total bacteria in RBC thh
Rhodococcus sp. EL-GT. Symbols :
ratio —@—, total bacteria; —l—,
eubacteria, —A—, Rhodococcus sp. EL-GT.
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& AgRon Be %ol 164%5 HERAACE 3237 4
te | 2vae oE gde i‘ﬁ\_tﬂ, 32 gram(+)
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123%2] 2% & viehd whd Cytophaga-Flavobacterium
groupE 23%, B-group®t y-groupe AZ 121%,
164%9 232 B 4dolME gram(+) high G+C
content bacteria groupel Z+ @3 b HA A=A 54
44%2 AA 33, «-group, 7 -group, Cytophaga-
Flavobacterium group®] Zt7} 12.3%, 147%, 1.8%¢ &
T2 Yy QA2 4718 $8E /HY Bo] e
1t 2@telA gram(+) high G+C content bacteria
group® A s3 7 -groupel FHFolM, F71E F3}
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Fig. 4. Comparison of community structure analysis
in RBC with Rhodococcus sp. EL-GT by

in situ hybridization. The values were
standardized over the values obtained with the
bacterial probe EUB (1009). Symbols : mamm,
ALF;, ——3 BET. msm, GAM. sews CF,

, HGC, wmma other bacteria;, —@—
Rhodococcus sp. EL-GT.
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Fig. 5. Scanning electron micrograph on biofilm of
mixed population (X 3,500).
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Fig. 6. The ratio of eubateria to total bacteria in RBC
with sludge. Symbols '@ 88 ratioo —@—,
total bacteria; =—{ }—, eubacteria,
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Fig 7. Comparison of community structure analysis in
RBC with sludge by in situ hybridization. The
values were standardized over the values
obtained with the bacterial probe EUB (1009).

Symbols : SN, ALF; [, BET, N,
GAM; s, CF, +x¢ ,HGC, mi, other
bacteria.
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