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SDS, 100mM NaCl, S00mM Tris-HCl, pH 8.0) 300pl, chloro-
form:isoamylalcohol (24:1) 300 S ¥, MINI-BEADBEATER™
(Biospec)S ©]-83Fd 2,500 rpmol|A] 28 F<F spaisit). 4
H AEE 9AE (14,000 % g, 158, 4°C) 3 F JEAE 3}
o] Fgko] phenol:chloroform:isoamylalcohol (25:24:1)3} chloro-
form:isoamylalcohol (24:1)& AMIZ 2 18] AH2slHch. 45
NS #3he] FF2] cold isopropanold} sodium acetate (HF &
= 03 ME 7RSI 20°CoA 241t o) A|Ete Haks
AHA A 947214000 x g, 308, 4°C) T F, HXAIA
DNA pellets 43tt 59 4+ UlraClean™ kit (MO Bio
Laboratories Inc., USA)Z AASIA1, 0.8% agarose gelollAl 7
71983k Flskan.

16S rDNA2} PCR &= % cloning

16S RNA 3%} 5ol o849 eubacterial primers 27F (5'
-AGA GTT TGA TCM TGG CTC AG-3)$} 1492R (5-GGY
TAC CTT GTT ACG ACT T-3)& A&t PCR HH3-E-9
ZAL 1X 989 (100 mM Tris-HCI, 400 mM KCl, 1.5 mM
MgCl,, 500ug/ml BSA, pH 83), 160uM dNTPs, 03 uM
primer, DNA A& (10-15 ng/u)®} 1.5 unit®] Tag polymeraseE
Arlstd & sowe] EFES BT

PCR HM3-271& 95°Col|A] 387t 7] A3 &, 95°CellA]
30%, 49°ColA 30%, 72°ColA) 124 303 WHE-shar, whAjulo)
' 72°CelA 1083 AEgt § -5 TYAIZCh PCR S54F
&2 0.8% agarose gelo| A A7} FF3te FR18HR M, Ulra
Clean™ kit (MO Bio Laboratories Inc)E “gA|SGch A
PCR 2HE-& pGEM-T vector (Promega, USA)®} E. coli XL1-
blue FFE o83t F2dstgon, Z2F A8 & <F 1,00070
Aro] Az F2e AEstan.

16S rDNA £22| PCR-RFLP &4

T2H ghelBg e 852 T7 (5-TAA TAC GAC TCA
CTA TAG GGC GA-3)# priGTr (5-CTC AAG CTA TGC
ATC CAA CGC-3) primer %82 AF8-8}] direct amplified PCR
2 g3t PCR BF-E9 242 1X ¥H-89 (100 mM
Tris-HCL, 400 mM KCl, 1.5mM MgClL, 500ug/ml BSA, pH 83),
160 M dNTPs, 0.25 uM primer®} 0.3 unit®] Tag polymeraseS
HA7veted F 15 pie) EFES 7HESIT

PCR RFE-Z7-E 95°CollA 5%3F 27] E AHeg &, 95°Cel]
A 30%, 58°CoA 30%, 72°ColA 184 203] WHEElT, WA
ghol= 72°Col A 1087 2§ £ ¥hg-& F9AIFAT PCR
products= 0.8% agarose gelolA 71953t E18tH. 2™, 20
°coll Al B3It

ZZ9 16S rDNAQ] RFLP 42 HeelllE ©]83}ith 2+
PCR product®l] Haelll (TaKaRa, Japan) 3 unitS H7} ¥ 37°C
oA 5A17F Eol Bk-S-A]Z ). Restriction fragment (RF) pattern
£ 35% NuSieve 3:1 agarose gel (BMA, USA)E 2413 &<t
A719E3t F1skct
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coverage value (C), richness (S), Shannon-Weiner diversity index
(H), Pielou's evenness index (e), Simpson dominance index (D)yE
AAFSFATH6). 3 on-ine Rarefaction Calculator (http://www2.
biology.ualberta ca/jbrzusto/rarefact php) S ©]-8313 Rarefaction
WS ARBEATHS).
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A7) Y-S ClustalX T2 1S o] g3l Attt PHYLIP
package v3.6 (10)2 ©]-83} Jukes & Cantor distance model
(13)7} neighbor-joining method (22)°] &3l V71X B3] F3
A 729} phylogenetic treeE FEIIFTH A% 24 AXE
FA38} 7108 Methanothermobacter wolfeifs outgroup2 & AME-
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Table 1. Diversity indices based on RFLP phylotypes in the 16S
rDNA clone libraries generated from the sludge samples

Site”
Parameter
A B
Total number of clones (N) 1,151 1,228
No. of unique clones () 536 176
No. of RFLP phylotypes (R) 699 300
% Coverage (C)' of clone library 53.4 85.7
Richness (S)? of RFLP phylotypes 228.0 96.8
Shannon-Weiner diversity (H)* 8.696 6.135
Evenness (e)* 3.057 2477
Simpson dominance (D)’ 0.006 0.062

"Sampling site : (A) sewage treatment plant, (B) wastewater disposal
plant of chemical industry

'Calculated as C = [1-(n/N)]x100, where » is the number of unique
clones and N is the total number of clones.

Calculated as S = (R-1)/(logN), R is the total number of RFLP phylo-
types and N is the total number of clones.

3Calculated as H = -S(Pi)(] log,Pi), where Pi is the proportion of clones
belonging to ith RFLP phylotype.

‘Calculated as e = H/(logR), where H is Shannon-Weiner diversity
index and R is the total number of RFLP phylotypes.

SCalculated as D = Z(Pi)*, where P is the proportion of clones belong-
ing to ith RFLP phylotype.
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Fig. 1. Phylotype richness curve of two clone libraries. Expected
number of phylotypes was calculated by the rarefaction method (- @ -,
sewage treatment plant; -4 -, wastewater disposal plant of chemical

industry).
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Fig. 2. Comparison of the bacterial community structures of two
activated sludge samples determined by PCR-RFLP (IR, sewage
treatment plant; [ 1, wastewater disposal plant of chemical industry).
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Fig. 3. Phylogenetic tree based on the partial 16S rDNA sequences. K and C in bold names represent the sequences identified from the sewage
treatment plant and wastewater disposal plant of chemical industry, respectively.
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23 BE A AHS FEITH21). Snaidr 5(1997)00 234
= @A SHAE2EYH jn sitw identification®) 23} Arcobacter
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ABSTRACT : Molecular Characterization of the Bacterial Community in Activated Sludges by PCR-

RFLP

Hyun-Kyung Lee, Jun-Ho Kim, Chi-Kyung Kim, and Dong-Hun Lee*(Department of
Microbiology and Basic Science Research Institute, Chungbuk National University, Cheongju

361-763, Korea)

Diversity of the bacterial communities and the relation between community structure and components of waste-
water were analyzed by 16S rRNA-based molecular techniques. Clone libraries of the 16S rDNAs from the
sludges were constructed by PCR and cloning. The 1,151 clones from a sludge sample of sewage treatment
plant were clustered into 699 RFLP phylotypes and the 1,228 clones from the wastewater disposal plant of
chemical industry were clustered into 300 RFLP phylotypes. Shannon-Weiner diversity indices of two sampling
sites were 8.7 and 6.1, indicating that the bacterial community structure of sewage treatment plant was more
diverse than that of wastewater disposal plant of chemical industry. Forty clones belonging to predominant
RFLP types were selected and sequenced. Seventy percent (28 clones) of the sequenced clones were related to
the uncultured bacteria in public databases. The B-Proteobacteria dominated in the bacterial communities of
investigated two sludge samples. 16S rDNA sequences of the sewage treatment plant were similar to those of
other activated sludges, while the bacterial community in wastewater disposal plant of chemical industry rep-
resented the strains identified from high-temperature, anaerobic, hydrocarbon-rich, and sulfur-rich environ-
ments. This result suggested that bacterial communities depended upon the components of wastewater.



