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Bacterial Community Analysis during Composting of Garbage using Denaturing Gradient Gel Electro-
phoresis. Ryu, Hee Wook! and Kyung-Suk Cho*. 'Department of Chemical and Environmental Engineering,
Soongsil University, Seoul 156-743, Korea, Department of Environmental Science and Engineering, Ewha Wo-
mans University, Seoul 120-750, Korea — The microbial community during composting of gargage was ana-
lyzed using 16S rDNA PCR - DGGE (denaturing gradient gel electrophoresis). Pseudomonas spp. was found
throughout the process, and thermophilic Bacillus spp. was dominated at the thermophilic stage. Six thermo-
philic bacteria were isolated and identified as B. caldoxylolyticus, B. thermoalkalophilus, and B. thermodeni-

frificans.
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CGC GCG GCG GGC GGG GCG GGG GCA CaG
GGG GCC TAC GGG AGG CAG CAG-3)3 518r (5-
ATT ACC GCG GCT GCT GG-3)Z o] &3] T W)
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24719} F Al 22122 PCRS 335t
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Zubaled 37°Coll A 12417k wieksldv}. White colonyE Al
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PCRE 423} 8ldc}[1]. PCR product®] ¢37]A4 -2 DNA
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|71 422 Basic Local Alignment Search Tool(BLAST)
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o} o]gA s 4L 659 dF(DI-1, D2-1, D4-1, D51,
D6-2, D7-2)2%E] genomic DNAE & F- o|& template
2 3} 3416} 907r primerS o]-g38le] A7Iel Yt =
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Fig. 1. DGGE fingerprints of 16S rDNA amoplification frag-
ments and corresponding bands isolated for sequencing. PCR
fragments were separated on a DGGE gel using a denaturant gra-
dient of 40-60%. A, 0d; B,6 h; C,1d;D,21 d

DGGE band2H#E - clone®] %714 ¥€-& BLAST
algorithm® ©]-83}ed GenBank database®} H|IL -4 3}
N FALES} T FE s AAE Table 19 A2lst
e}, 22 E2e7), 35 2 AL Eeivh ERF) o
= A& d)®] A%, DGGE band2HE] &2 clone w4
B Ze AFel $AFE AAEA s A= FAEA
c}. Clone DC-1, DC-4 Y DC-6-2 Proteobacteria gamma
subdivisionoll £31= Pseudomonas sp2F 74 A0 &
9keH28]. Clone DC-29) 9714 Q- avte]de] 2o
A% 7158} Bacillus sp. ikaite c212] sequences$} 96%2]
$A8 S ERdTH26]. Clone DC-32  fAkal
Lactobacillus caseid} 7V & +AME Byvh24]. ol
Zro] azlRlA 2AAM A% 7Fsdt Aldtolvt fraktel 0
d A8l 2Aste AL Huiste] T8 dFEst B
LAl mg7)o]7] WlF-o2 A8 ¥} Clone DC-5% A&

ol WAlS 23 Bacillus psychrotolerans®y frAHd el ¥

Table 1. Summary of phylogenetic diversity of clones based on
16S rDNA sequences.

Clone Closest Relative Similarity

no. (accession no.) (%) Ref.
bt F Se”d‘(’/’\”gg’g’;;g’é)w L5 1(?361025 Unpublished
DC-2 Bacil(lzsJ Zgl 2<3ai1';e c21 1(8996/01/09)6 2
DC-3 Lacttzll;alcé él;z;)casei 1(8986/01/09)4 24
e Prdonsp LD RO oy
pes Sl 1 Ui
DC-6 Pseudom(():;; 2{7511; LZJ DI1-022 1(?(1):) 10/90; 23
r Gl 1009
DC-8 Alteror(n:;zg; 53{)0;()“ 114 1(7981/01/09)5 .
peg  Klareromces marsanis SYI g
DC-10 Sacchar(ozf?;cse;;;airensis 1 (5998/(}/06)2 14
pc1 se”dz’:’;’ ggg;fé)W bLs %3{ }yj)S Unpublished
pony M SIS
DC-13 Psychro(lzjaggzr;s];. 1C008 ](9939/01/09)4 4
DC-14 Psem(z’:;z(;)(;'z;vgossp). LT1 1(8975/01/09)5 s
DC-15 Bacillz;fji(z/e:;{;cﬁnzig)i]z‘cans 1 (9949/‘;)9)5 Unpublished
pos Ml S0 b
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ZLeR A=l

0 d A122] DGGE fingerprintellA] AjA o2 712 28k
DGGE bandsE ¥4 clone DC-62 & 2 Eu]3} A
g 714 A3 DGGE band2 EAHSITH o=
Pseudomonas spol| &3 A2 ¥} 27|58 54
o] k8= AA7IA] Hu| AR Fo £Ho2 $9E 3}
2B = ATYE uliet. AR Eu|3} A E
222 DGGE 71¥4E #83le nE +3 W3t 2
Pedro 5 [2312 Enl3} A FA | HA Pseudomonas sp7}t
A3 B aslgde}, o]= Pseudomonas sp7t A=
27] Eu|zt A FA AA BEE B A7 HAoe} )
5 Ak

S, 0 d A1E2] DGGE fingerprintol] A 8] 34 23k
bandE ®.¢l clone DC-1, DC-2, DC-3 % DC-4+ E|n|3}
7} 218 gel w2} DGGE band?] %13 A =7} sz}, =
v|27} zls) el we} gu]Ajge] %71 60-800C 7HA] A
FEHBE, o|2{gt clone?] &= LEFAel| o Zhas] 7}
e E Almdoh

S ER A 6A1ZF FF 34 BBRAIZ] AIB(6 hyd] AT,
Lactobacillus®t - Hd o] B2 clone DC-3, Pseudomonas}
frAMd o] ¥-& clone DC-4 @ DC-6, -2l WAS A
Bacillus psychrotolerans®} A3 ] 32 clone DC-57}
ZER}. 271 0 d AlBefM= FAEA] o8I clone DC-
78] A7|M AL F52elel Candida inconspocua®] 471414
3} fabde] oo TR b AL LATISIEH 18],

SAEGNA 19 S 2k BEAZ RO dIAE
6 h A&} ARSIl Lactobacillus?t A3 ol -2 clone
Dc-3, Pseudomonas®} A3 o] 2 clone DC-4 & DC-
6, A2l WAE A=) Bacillus psychrotolerans} 14
of ¥ clone DC-57} fAAEI}. =3}, o] A BolANE %
25l clone?] DC-9 2 DC-102= 42 Kiuyveromyces 2
Saccharomyces®} 717 A o] w2 &3] E A FHAY
[14].

IH =AM 19 AMegh A8(A, B, C)2} oF9AlA 20
d A z2lg A|E(D)2] DGGE fingerprintys thS A] &9
DGGE A 891 vi-¢- Abelslelnt. vl 5 ellM A gi=ol
o] AlZofA] 7}AF A8t bandZ B8l A2 Pseudomonaseh
frAHd o] -2 clone DC-6°] %A1k, o] Al22FE @42
clone™ o2 A|B.eh= i Alolst 542 ¥l Clone
DC-12= F252 & 233 Marinobacter sp. SBSS}F
AHd o] 7V E9k31[5], clone DC-14%= compost biofilterel]
2 8218} Pseudomonas sp. LT13} 7} AR o] =9t}
[15]. Clone DC-15= W%l A Al Bacillus
thermodenitrificans®} - -2 FAH32 HITh(99%). =
3l clone DC-162] 971N 9%  Bacillalesol
hyperthermophilic bacterium OGL-7B2] 7MY 85%2]
SAME Hedrt. ©]E clones2 DGGE patter’d 22 = 1]

Lol

0.1
P

P D6-2
100| Bacillus thermodenitrificans
D7-2
gar Saccharococcus thermophilus
150 DI-1, D5-1
Bacillus sp.
r Bacillus flavothermus

54 100 Bacillus thermoalkalophilus
100y D2-1
D4-1

?TDO[- Clostridium sp.
Thernoanaerobacter thermohvdrosulfuricus
Clone OPB46

str. 337
Verrucomicrobium spinosum

Metanococcus jannaschii
G0 Clone VC2.1 Arc36

100, Methanosaeta concilii

100

o Methanosaeta concilii
Thermotoga maritima

Fig. 2. Phylogenetic tree illustrating the relationships among
the closest relatives in the GenBank databases and the isolates.
The scale bar represents a 10% estimated sequence divergence.

A 218 bandE Ko o|% cloneo] SAER]IA 4 H
vl 3} mjAEe] shtEA SAlE 2dE7e] E)se) Fa3
g FEal s HoE ALEEH

gk g2 e Fdt 650 e Ao AlE s
fFrAA S Fig. 2] =AI3IAC} B3t o5 6 5 =5 1L
221 Bacillus spp.2- &A= RA=9(B. caldoxylolyticus, B.
thermoalkalophilus, B. thermodenitrificans.), o] = w3}t
A 85 DGGEZ #M3 F L cloneg #43F Z7H(Table
DRIME T2AFL Bacillus & Ao whsi7] Azke} ol
+ G2 == Abolrt w3, E|n]3} FA ] T 2whA of A
Bacillus spp7t $H4EE oA Hul= 7|9 A+ 4Ax
ok AFSEITH6, 8, 13, 17, 20, 23], wba & A7y &2
2]gt 1&X M4t DI-1, D2-1, D4-1, D5-1, D6-2 % D7-2
E Bu)3 3Aed Slo] v T3 A¥E ddshe EH
5 vl g,

ZArel 2

o] A= 2003% FAIN e Ao &sle] 4
PEglom ool ZMA=Y YL ®3), DGGE #4 9 &5
A0 Eirg TR FFER gk HARA A =R
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