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Analysis of Bacterial Community Structure Using FISH in the Juam Reservoir. Park, Ji-Eun,
Sang-Min Yeo and Young-Ok Lee* (Department of Life Science, Daegu University, Kyung-

San 712-714, Korea)

Bacterial community structure in the Juam Reservoir was analysed using fluores-
cent in situ hybridization (FISH) technique from April 2005 to January 2006. Total
bacterial numbers varied in the range of 1.58~2.73x 10° cells mL™! proportional to
the concentration of chl-a and had the minimal value in January. The ratios of a -
B - y-subclass proteobacteria and Cytophaga-Flavobacterium (CF) group to total
bacteria ranged from 45.1% to 77.5%, and the ratios of a - B - y-subclasses to total
bacteria in June and September with the concentration of chl-a measured were
lower than those ratios in April and January. It suggests that enriched growth of
Microcystis aeruginosa may inhibit the metabolic activity of a - B - y-subclass proteo-
bacteria. However, the ratio of CF group bacteria represented no large change
depending on algal bloom. In terms of nitrifying bacteria, the numbers of ammonia-
oxidizing bacteria ranged from 9.9 x 10* to 26.5 x 10* cells mL~! with sharp fluctuation
whereas those of nitrite-oxidizing bacteria varied in 8.7~ 9.8 x 10* cells mL~! without

noticeable change except the maximal value of 20.3 x 10* cells mL™?

maybe due to the high DO.

in January
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Fig. 1. Sampling site (®) in the Juam Reservoir.
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Table 1. Sequences, target sites, and specificities of rRNA-targeted oligonucleotide probes used for fluorescent in situ
hybridization.

Target site Form-
Probe Probe sequence (E. coli rRNA Target organisms amide Reference
positions) (%)
, . a-subclass of Manz et al.,
ALF1b 5'-CgTTCgYTCTgAgCCAG-3 16S (19-35) proteobacteria 20 1692
‘. o ) -subclass of Manz et al.,
BET42a 5'-gCCTTCCCACTTCgTTT-3 23S (1027-1043) proteobacteria 35 1992
‘. o ) y-subclass of Manz et al.,
GAM42a 5'-gCCTTCCCACATCQTTT-3 235(1027-1043) proteobacteria 35 1992
CF319a  5-TggTCCgTGTCTCAGTAC-3 165 (319-336) Cytophaga- 15 Wagner etal.,
Flavobacterium group 1996
. L Ammonia-oxidizing Schramm et al.,
NSO190 5'-CgATCCCCTgCTTTTCTCC-3'  16S(190-208) bacteria 55 1998
. L Nitrite-oxidizing Wagner et al.,
NIT3 5'-CCTgTgCTCCATgCTCCG-3 16S (1030-1047) bacteria 40 1996

Table 2. Physico-chemical parameters in the Juam Reservoir cited by Water Environmental Information System
(http://water.nier.go.kr/weis).

Parameter  water  Temp. H DO BOD  COD ss Chl-a  NOsN  PO,-P

Date level (m) °C P mgL? mgL! mgL! mgL! mgm?® mgL?! mgL?
2005. 4. 98 16 7.6 12.4 1.3 2.1 2.1 4.6 0.528 0.003
2005. 6. 95 20 8.5 9.8 0.9 25 3.8 5.0 0.542 0.004
2005. 7. 96 24 8.0 7.9 1.1 2.3 55 8.4 0.652 0.009
2005. 8. 99 26 8.7 1.0 2.0 34 8.3 17.7 0.656 0.012
2005. 9. 99 26 84 8.5 1.1 1.8 29 8.1 0.525 0.006
2005. 10. 97 23 7.4 8.7 1.1 2.3 34 4.2 0.334 0.003
2006. 1. 93 4 7.2 13.2 1.1 2.7 3.1 2.0 0.359 0.003
AFE A%stel doldl BREE 4 $YY fieldse]  mgm), 89 A7.7mg m?), 99 B1mg m el A% 3
DAPIZ GAE A4 (A )l gk ¥& (%)= Ak L = i U 2 d et S - B B e =
Z3}93 ) (Gléckner et al., 1999). JeRdotr BaEglcl (104: 4.2 mg m3, 119Y: 1.1 mg
m~3 12%: 1.6 mg m3, 20061 14Y: 2mg m3). 72| 1t
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Fig. 2. Variations of total bacterial numbers with stan-
dard deviation (upper) and a - 3 - y-subclass pro-
teobacteria/Cytophaga-Flavobacterium (CF) group
detected by group-specific fluorescent probes to
total bacteria (%, bottom) in the Juam Reservoir
(ALF=a-subclass, BET=@-subclass, GAM=y-
subclass, CF=Cytophaga-Flavobacterium group).
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Fig. 3. Seasonal variation of ammonia oxidizing bacteria
(NSO) and nitrite oxidizing bacteria (NIT) in the
Juam Reservoir.
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SAldErRet 2oket (Fig. 3). 1ol obdAbed AbEHA
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