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Characteristics of Bacteria in the Living Room and Bathroom of a Residential Environment Using the Pyrosequencing

Method
Siwon Lee, Hyen-Mi Chung, and Eung-Roh Park*

Water Supply & Sewerage Research Division, National Institute of Environmental Research, Incheon 22689, Republic of Korea

In this study, bacterial diversity in the living room and bathroom of a residential environment was ana-
lyzed using the pyrosequencing method. There was no difference in the diversity index of bacteria between
the 2 rooms; however, differences were noted in the composition of bacteria. The classes -Proteobacteria
and é-Proteobacteria were found in the bathroom at higher abundances than in the living room. The phyla
Acidobacteria, Chlorobi, Chloroflexi, Fusobacteria, Nitrospirae, and Planctomycetes were found in the
bathroom, but not in the living room, indicating a broader range of bacteria. However, the living room
showed a more diverse range of bacterial genera than the bathroom did. In both the living room and the

bathroom, the genus Methylobacterium was dominant.
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Table 1. Comparison of the species richness estimates in the
living room and bathroom.

Diversity index Living room Bathroom
Number of reads 5,566 5,804
Number of OTUs" 45 40
Shannon index 297 2.96
Simpson index 0.10 0.09

"97% cut off.

(%) =
37.1% a-Proteobacteria 29.0%
b b . 12.0%

71% B-Proteobacteria
33.3% y-Proteobacteria 28.9%

400
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Fig. 1. Comparison of the bacterial diversity in the living room and bathroom at the phylum and class-level. *Phyla have been

analyzed only in the bathroom.
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Agst7lo] Aget Ao g FA = h(data not shown). -
Al Shannon index= AA(2.97)1} 3+441(2.96), Simpson
index= A4 (0.10) 334 (0.09)1 A 2Fo]7h AL
97%0°] A cut offgt operational taxonomic units(OTUs) &
A A3t AAo| 45 OTUsE 40 OTUsQl 3H3HAlo] v]a) AFh
o2 FA YeEth(Table 1).

ANl thFA ol thdt pylum-level 24 A} A A (77.8%)}
31AFA (72.8%) B5% Proteobacteria®zo] &3l o ), A4
2 Firmicutes(17.8%), Actinobacteria(3.2%), Cyanobacteria
(0.6%) L Bacteroidetes(0.5%)2 UEI o, sAAL
Firmicutes(11.0%), Cyanobacteria(3.5%), Acidobacteria (2.5%),
Chloroflexi(2.2%), Actinobacteria(1.8%), Bacteroidetes (1.8%),
Chlorobi(1.3%), Nitrospirae(1.2%), Fusobacteria(1.1%),
Unknown(0.6%) ¥ Planctomycetes®(0.2%)2] <& e}
Woh(Fig. 1).

Class-levelo]| /] A 8]& 43} a-ProteobacteriaZd & v-
ProteobacteriaZ}2 A Ao] PAAIHTE oF 81% W 4.4% =&
v &2 Yelt o, B-ProteobacteriaZd @ 6-ProteobacteriaZd
L slalo] AXRTH oF 4.9, 2.5% A A=A

E3 genus-level?] B4 Ail AN I SHGA A BE
Methylobacterium<°] Z+ZF 25.0% % 21.3%=2 $A3HE
ot AA A= Acinetobacter(11.2%), Klebsiella(8.7%),
Stenotrophomonas(8.1%), Alicyclobacillus(8.0%), unknown
(6.9%) ¥ Brevundimonas(5.1%)%] £2 2 UJEMT L
A& BE 5.0% UFte 2 F 347 &o] £4EgeH, 3
ZA o] = unknown(14.0%), Stenotrophomonas(13.9%),
Acinetobacter(9.5%), Naxibacter(8.6%) L Alicyclobacillus
(7.9%)9] <ol L, E YW A= BT 5.0% B9S2 F 257)
20| BAEQth(Table 1). £3] Klebsiella®} Brevundimonas
20 Ao A &4 BAE oY, Naxibacter, unknown %
Stenotrophomonas&-2 SA oA BA LA A, 2,
AXf AT £ A o2 vehdt 42 thgi} At} Enterococcus
(3.4%), Pelomonas(1.7%), Orbus(1.4%), Enterobacter(1.2%),
Rhizobium(1.1%), Paracoccus(1.0%), 1% B|9H(Sphingopyxis,
Leucobacter, Rhodobacter, Janibacter, Streptococcus,
Porphyrobacter, Pseudobutyrivibrio, Prevotella, Caulobacter,
Sporolactobacillus, Bacillus Y Streptomyces). =3t 34+
AoAut EQA ez yehd £2 th&3} Zth; Filomicrobium
(2.0%), Corynebacterium(1.7%), Candidatus Chloracido-
bacterium(1.3%), Edaphobacter(1.2%), Nitrospira(1.2%),
Fusobacterium(1.1%), 1% U|9H(Thiobacillus X Halomonas)
(Table 2).

AT} PN FEZHOZ LA Methylobacterium
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FAAE, BiGE, Y 9 H=E) 5 o S 0A
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Table 2. Comparison of the bacterial genera in the living
room and bathroom.

Composition (genus-level, %)  Living room Bathroom
Acinetobacter 1.2 9.5
Alicyclobacillus 8.0 7.9
Aquabacterium 0.6 25
Bosea 04 22
Brevundimonas 5.1 0.6
Clostridium 29 2.6
Enhydrobacter 0.7 1.1
Klebsiella 87 15
Leuconostoc 1.1 0.5
Methylobacterium 25.0 213
Naxibacter 13 8.6
Propionibacterium 14 0.1
Pseudomonas 03 0.9
Sphingomonas 1.6 25
Stenotrophomonas 8.1 13.9
Unknown 6.9 14.0

Only living room (%)

Enterococcus (3.4), Pelomonas (1.7), Orbus (1.4), Enterobacter
(1.2), Rhizobium (1.1), Paracoccus (1.0), Bacillus, Caulobacter,
Janibacter, Leucobacter, Porphyrobacter, Prevotella,
Pseudobutyrivibrio, Rhodobacter, Sphingopyxis, Sporolacto-
bacillus, Streptococcus and Streptomyces (>1%)

Only bathroom (%)

Filomicrobium (2.0), Corynebacterium (1.7), Candidatus
Chloracidobacterium (1.3), Edaphobacter (1.2), Nitrospira (1.2),
Fusobacterium (1.1), Halomonas and Thiobacillus (>1%)
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