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MY manualg ol &) 8] 229 DNAE iAo 2 A0 FAHNE 498 A3} B o g A S
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DNA = e} vy B3] AlEEE Aol de] He
the ARdo] Bugel wi) e EAES theket e
2 e Axdle] AR U vldE F3Y s
v - H71EATHe, 8). AHEEYS] A4 wid Fr)Hes Jy
4 427t FAEEA ol I 2L A7ES gy A
S 3 Hal7l AWEAAN F-AZ(humus layeryS F/J3c} ©]
F71E Bajjol] Bodhs EYNAES YYETF, T8, Ao,
714 5 EY W o)3ety AAd) uet okt AR RS
AA3H2, 5, 13, 14, 33).

B Ao M= dA FHLASH o] 81 U= DNA ARFE
HRapidH )y FADA AR5 NFet] EGNE W BEE=S
AH o2 AAsRE NEHE manualH S ©]83l] DNAS A3
F23131, 71&9] Kithth DNA FE29A4)7| 7Hst 873 A&
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Ui Aoge vid Ar)Hes dg B 9A7F F4=H o
g Ja8srt ABEEA E2S (humus layeryS B/33FAT
AU UhE 15~20 om SFEEY] RAZ 0 ZHE AIRE
AFstAct.

02 manual ol 2|8 total DNA2| =&

A EGke] RAZ A 2 H 3 A|SEHE] total DNAY F&
£ Tsai E°] A|¢HsF sodium dodecyl sulfate (SDS)YE H7}3}aL
freezing® thawing HHE AAJSte] Alx o) &8 we W
Rapid'd (10, 18, 31y W31 cell lysis ¥, CTABE A7}t
AR = manuald 2.2 total DNAZS FE3190. EWAE 5 g
o] 120 mM phosphate buffer (pH 8.0) 10 mk ¥ 37°C &2
7oA 12,000xg 22 1085 e -, 12,000xgoll A 1085
oF ARt AL AASGCE 719 EFAHL 33
dlE3led E9F ) humic acid 2 PCRSE A& 5& A
Stk AAE EUAR solution T (150 mM NaCl, 100 mM
EDTA, D.W. 100 ml, lysozyme 1 g; pH 8.0) 8 mlE A7t
37 °CollA 241759t ¥EEAIZ] F solution T (100 mM NaCl,
500 mM Tris-HCI, D.W. 100 ml, SDS 10 g; pH 8.0) 8 mi& 3
7¥ske] L70°C deep freezeroll A BE T 65°CAA dEH HUE
33] HHESE & 5600xgoll A 1087 94 EElEt deds @
Atk FE5E A5d 5M NaCl 2.7 ul$} 10% CTAB 2.1 plE
HA7V8Eal 12,000xeo A 1087 QARsty Asdal Fdg
oko] 1.6 M NaCle]l 234 13% PEGE #7135} DNA pellet
< A9tk DNA pellet AZ3 & 750 e dwE H718kA
37°COlA FHoli 10 M NH,O0Ac 190 pl, 1.5ml®] ethanol 1]
T 750ul isopropanols H7}3te] DNAE E53Fl 0%
ethanol 1 mliE AMHF T ZFTHAZMicro Vac MV-100,
TOMY)3I5th. % 50 ule] D.W.E #7135l DNAE =olal
7194 % Mupid-21, Gel documentation system, Bio-Rad)S 534
FZ2aRE 30159 DNAFTEE Spectrophotometor (UV-
1650PC, SHIMAZUYS ol-&3le] S3190 FHE AyyAnt
£ &5 Ak

ISOIL KitS 0| &% DNA HEF

Takada 5] bead beating "'H(26)° DNA A28 F
skim milk7} F71E|o] E9F DNAGHe] B2k AlA &3t e
sltka gs)A ISOIL kitS ©]-83le] RAFolA AFg A82
HE] total DNAY FZ3t94th EYAIE 05 g& ISOIL kit
(Nippon Kit co., Japan) t}578ol w2} lysis solution BB 950 ul
E #7}35}] bead beater (Fast prep. Inc., Funakoshj. Japan)Z 6
m/sec, 45230 A3k, 60°CAl A 1A7F BF WA F
10,400xgol A 18 FoF A2 SHh A5 Rl purification
solution 400 wiE F7Fska Ho1E F 600 ul chloroforms 7+
331 153278 vortex3t & 10,400xgol A 1587 41284t
Rl 45Nl precipitation solution 800 putg& H7lsled EF3FH
3 12,000xgol A 1582 AR E)st Fede AAH. A

DNA ZF&Hd wie F4% EF Aldwde] A bk vl 21

AEo) washing solution 1 mlE 2L ¥ 12,000xgol A 105-7F
AP A5HE AASIL 70% ethanol | mi%}
ethachinmate 2 plZ H7Fste] 12,000xgoll Al YAEST F
DNA pelletS 21tk DNA pelletg ¥ 712 Micro Vac MV-
100, TOMY)3t3iL 100 ule] TE buffers #7135l J719%
(Mupid-21, Gel documentation system, Bio-Rady& &3 DNAE
21345 o™, Spectrophotometor (UV-1650PC, SHIMAZU)E &
EE 3T FHT A, A HE AlMEl &8 S48

16S rDNA2| PCR % % HK|

168 1DNAE FZ3}7] 91314 E coli 165 1DNA F-9|
conserved sequence® 7]ZE 4] 27F (5-AGAGITTGATCCT
GGCTCAG-3") primergl— 1492R  (5'-AAGGAGGTGATCCAGCC
GCA-3) primerS ©] 833 tH3). PCR &7 1x PCR buffer,
0.2 mM dNTPs, 0.2puM primer, 2.5 U Tag DNA polymerase
(Solgent co., Korea), template’= 10~50ngQ = }ct. ¥H-g 5§
E 50peE  YiEEINGeneAmpR PCR - System 9700,
Applied Biosystems)S ©]-8-3ld 94oCellA] 587t W3- Thy
94°Col| A] denaturation 13, 58°CollA] annealing 303, 72°CollA]
extension 1452 303] WHES)I 72°Col|A] 108ZF final extension
LS Al 7T PCR ZZEAHE-S 1% agarose geldllA] 7195
(Mupid-21, Gel Documentation system, Bio-Rad)sto] 33 o
2 334 tH20). ZZ 5 16S rDNAE ethanol precipitations]
o= HAF 3, 30 ple] D.W.E Hrkale] 20000 EAsIPct

16S rDNAZ2| cloning

Z2Z3 16S rDNAY cloning® pGEM-T Easy Vector Systems
(Promega, USAYS 0]-8-8}a] 4lA15}9Th(7, 22). DNA 50 ng, 1x
buffer, T Easy Vector 50 ng, T4 DNA Ligase 1 plol D.W.S ¢
o] & 10ulS 4°CollA 122417 ol B3t ligation3} Tt
1.5 ml microtube®l] competent cell 50 ul(10® cel/ml)} ligation®l
AR S uE E3E T Ie folA AR Bt BAEaL 42T
oA 9027t heat shockdlal, B 9ol 28 Wx|gitt. LBH|
A 450 pIE B7VEF TR 37°COlA] 144xgR 1AIRY TRF R
ok & & X-gal (20 mg/mb) 1ml, ITPG (20 mg/ml) 100 pl, 1]
i ampicillin (20 mg/ml) 1 mio] ¥£3+¥ LB F=uljx]o] =zhs}od,
37°Col Al 24417F vloFElTE LB platedll A8/ white colonyS
Baste]  clone libayE WHE & T7  (5-TAATACGA
CTCACTATAGGG-3") pn'merﬂ- SP6 (5-TATTTAGGTGACACT
ATAG-3") primerE A3l colony PCRE 3 SFHTH20, 23).
colony PCRZ $13}4] 1x PCR buffer, 0.2 mM dNTPs, 02 pM
primer, 2.5 U Tag DNA polymerase (Solgent co., Korea)oll D.W.
£ o] HF 509 ¥H3-E2 02ml PCR wbeo] ¥ & £
& & 95°CellA] 5EIE WhEEE T 94°Coll A denaturation 303,
55°COlA] annealing 303, 72°CollA] extension 18-S 303] HH=3}
3 72°Col| 4] 787t final extension®] Z71SFE PCR (GeneAmpR
PCR System 9700, Applied Biosystems)iF8-8 2A15}S}.
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Amplified Ribosomal DNA Restriction Analysis (ARDRA)
=4

e clone® 168 tDNA PCR SZAHEC] digle A|gaEA
Haelll (Promega, USA)9} Alul (TAKARA, Japany& Z+2t &
3] et band I WS FASATHE, 19). PCR product
1 ug, 10x buffer 2 pl, enzyme (500 unit) 1 pl, DW.E ZE 20pl
Z WS tubed] W& F 37°ColA X2 EAIFT AFELE
2] 8k AEL 4% agarose gel (1x TAE buffer; 40 mM Tris-
acetate, 1 mM EDTAYS ARE-3lS 100 V, 300mAE 1717 30
B 59 A719%% ¥ ethidium bromide (EBNZ 3083 G4
3t UV (Gel documentation system, Bio-Rad)3lollA] A& A
o] Agr s A3ttt #9%F band®] pattern  Gel
Compar II program (version 4.0; Applied Maths, Belgium)S- ©]
8251 band S (restriction fragment; RF)3E Hln £33}
t}. Z} band ©H] FALEE Dice's similarity coefficient® AL
T AFEO)E AAEER, dendrogram UPGMA (unweighted pair
group method using arithmetic average)@ A/33FHATH(18, 21).

S=2xn, )/nx+ny

n: Hlashks F 73§54 DNATHHS

n/ng W@ F #39 z42e] Aol DNA B

75y EME S5 ME2H ik BY

Z} Ag J ATERY ke A4(Diversity Index)=
Margalefe] AR o|&o 93 H=F Shannon-Weaver funtion
M) F2E o83t ’\1‘%%}9\1_1_(25), TS % A4 (Evenness
Index) Pielovoll &3] AQbe |45 &-g-3tq A4HFATHY).

16S rDNA &7 |MY B4 R Al EE &Y

A 16S IDNAZS F3o=Z ABI PRISM BigDye
Terminator Cycle Sequencing Ready Reaction Kit (Applied
Biosystems)S AHE-3t] @714 E8E& AASFATH Sequencing
PCR BigDye 1.3 pl, T7 primer 1pl, 16S rDNA sample (100
ng) 1pl, 5x buffer 3.4 uiel D.W. 133 g & T £ cycle
sequencingS AASFATE. PCRAHES 100% ethanol 50 pish 3
M sodium acetate (pH 5.2) 2 WS A7H8F £ 12,000xgol A 20
B2 QA188)81A, 250 pl2] 70% ethanolZ A3t HEAZ
% HiDi Formamide 20 ulE 713t 95°ColA 28 &
denaturationdt ¥ ¥& oA W¥ZA]7]I ABI PRISM 310
Genetic Analyser (Applied Biosystems)& A12-31] 168 rDNA
(350~600 bp) W7IME-E AASHAL, FALEES RDP I
(Ribosomal Database Project II) database®] Sequence Match
programe ©)-&3te] wlmatch 4 F7IME FEHL
alignment clustal X program& |83t WHEZ FAST A
Ex Z4e 29 A8l 9A 2gsArh2l).

Ao ® 0F

EQA|BE22E| DNAS| £ 3 16S rDNA PCR &5
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EQAEZHE A DNAS &3 34 3 DNAY §4
F25E 22 Hhumic acid)? 22 PCR A3 E24& AASH]
8t skim milkE |83 B5E A, gel elution H
filteration 4L E3 AA9} DNA A Kitg o83t A
Bhs T thsh W] A= /ltk27, 29).

Ao e ExHYENSE Rofola dutao g de] o] 8
I Alt Rapid ¥} Rapidde] FAZY 5 PCR A|ERD T &
58 a9FoE AA3I] Y CTAB (cetyltrimethyl-
ammonium bromide)S 718l ALE-Sh= |HE manuald 1
)3l bead beatingS T3t EFUA W AX §4&& SOl
skim milk FAAAE AH 1=2 A& DNAS &2 F A
= /g8 ISOIL kits ©]-8-3} /‘F’di"ob] HAZ= EQA|R
ZHE DNAE FZ3}1 PCR EEZ-¢ Blw H7Bidh 52444
2l Rapidd€ o]-§3l 28 DNA FE(FEE; 0D,)E
105 ng/ulE (A /AuH)7F 0892 v~ Rgto, 47]<]
7Y% /%9 manualH-g ©]83l] DNAS 23+ 23, DNA
FEE 110 ng/plE 243 Rapiddd £ 2o)7t flIev ¢
E(A/AP7t 11322 ZAFT) 318, ISOIL kitg o] &
3l DNAZ F23 27, £5(A/AgPV7E 1792 AAH
A 453 Skt 13y DNA $57} 98 ng/pl2 manual
Holl vla] tha BA VERATH(Table 1).

A7)0l gekgt o2 329 DNAE #HF % 50 ng/ulE
ZA38k] 16S tDNA PCR FE-& HAISIST). Rapidgell &3}
ZZ% DNAE 16S IDNA PCR £Zo| o]F0)%|z] ggtor},
AEFE manualt]F 1SOIL kitHS o]-&3) 5% DNAZ 53
o2 & A% AFHOZ 168 IDNAY PCRFFH g 4&
4 AUATKTable 1). ¢/ éﬂriTEi 0.5 g9 EFE A8
ISOIL kitell Bial 5 g2l EXS ARSI DNAE FE3H rapid
W3 Y manualdol A vlud £& T2 DNATL 25
Aok, ZE Bkl g nEEige o, 2 Aol7t vlwd ¢

o} 2= DNA ¢ % %9 olA ISOIL kitd) ol
o 953 Aoz FIEATh DNA =0l 21T oI
©] PCR A3} 57201 anzoz FAHA FE 7152 Rapidy
& |43 DNA FEHoEE EY W ¥21t Fo] o &f
o} JE AAERY ATTH sHdle P g ad
Aot

Table 1. Comparison of DNA yield, quality and PCR amplification of
humus forest soil by using different extraction methods

DNA extraction o
Method DNAvyield  Quality Amplglé;tlon to
(Hl/ml) (AZ(J(/ A280)
Rapid 105 0.786 R
Improved Manual 110 0.984
ISOIL kit 98 1.109 +
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16S rDNA Cloning % ARDRA pattern £

DNA 290 we} v E 73 A5EH 540] thdsHA
vehdthe Albde] Eugd] wet mAEANAES gFdt
Hp o g AAEES AE3lY AR W vAE FRY o
A& vl - Brlst] gok1s). £ AelMe deevhrd A4
Eoke] BAZ Y AFEHY ASSH oS Hrsrl st
o 4719 NS manvald3 ISOIL kitS ©]83t 44 F&
E DNAZ o= 16S tDNA PCR ZSFAES pGEM-T easy
vectordl] cloning®t TF&% cloneol TH3] ARDRA (amplified
tDNA restriction analysis)#, & Haelll9} Alul AFEAE 242}
2]t UERY DNA fragment®] SRl uiel EGAlTTER 9
FAA OFdE B Pl gAske v 4 &
AW ATZRY AT S vl AESIHTH

Bz A S ERE F2E DNAY 16S DNA PCR 55
AHE-S cloningdt 27 NEE manualgel 2J8) F+E¥ DNAS]
7% 136 clones 18]I ISOIL kitE ©]8-3}] &3¢ DNAS]
AL & 76 clonesS 75314 th ©|E clonesell thate] AlgHas
Haelll$} Ands Ztzt 3713l wg} Uehd 16S DNA ©3
(restriction fragment; RF) @¥/d2 Gel Compar II program
(version 4.0; Applied Maths, Belgium) softwareE ©]8-3}d Zt
clone7ts] THd-& HIW3IE UPGMA £4-& 93t MatrixE T
3l fALEE FRABIA T

70 manualiell o8] 7= & 136 clones genus TF
A BF7} 7Fsd FAEE 70%00 A 457) ARDRA cluster®
FH2.20i(17) ISOIL kitoll &3l 75€ ¥ 767 clones frAt
= 70%90A] 4470 ARDRA cluster® 215 A Fig. 1).

SAME eS| MZ2E 2 SN Cied U

ARl BAFoENE AE & DNA FEUH
o8] 7= Z clone cluster2FE HE cloned A3l 168
IDNA ©714¥& ZAA3l3, RDP II (Ribosomal Database
Project II) database®] Sequence Match programS ©]-8-3l &
A ANE AT

ISOIL kitZ o|&3te] F&¥ DNAS tdog 754 4474
16S rDNA-ARDRA clone cluster258 %8 dE cloned]
16S rDNA G714 E& 813 25} a-, B-, -, S-Proteobacteria,
Acidobacteria & Actinobacteria phylum®] 3709 AlEo] &<l
H2th ©]% 2z 165 DNA-ARDRA clone clusteroll &3}=
cloneS-& Caulobacterales (4 clones), Rhizobiales (20 clones) ~L
2] 3 unclassified alphaproteobacteriaS ¥ 3= a-Proteobacteria
A 5-3 Burkholderiales (6 clones), unclassified betaproteobacteria
(2 clonesyE ¥E3H3}= B-Proteobacteria Al 5T, Xathononadales
(6 clones), unclassified gammaproteobacteria (15 clonesys 23
3= y-Proteobacteria Al S, unclassified deltaproteobacteria 7|
532 clones), Acidobacteriaceae H|E-T-(12 clones), Micro-
bacteriaceae AVFET(1 clone) L2]1 uncultured Actinobacteria
AET(2 clones)o] 15 ATHFig. 3).

NE manualFoll 23] 75E Z} 16S (DNA-ARDRA clone

DNA FAZE2W 2 B3 B9k AT ASEs dokd vl 213

ISOIL kit Improved manual method
2 3 % 8 = s 8 8 2, 8.8.%,8 8 .8,8
— 2 —
e
I—— 1 —
BH-13 Wt -2 14
Sy SE— el
15 3
—— —ﬁ,
——————BH22 “i
——t e
I M=}
———= ——
TRH-93 b ——
-1 =5
Eﬁis ————g
¥ ———————— Bl
maa ————mn
s E— ——
____::ﬁ'm =
B —
— BEH
v r —c——&»
qu E— I
——%% ——m%
—— e
E——— i
e [BH.. e a——
i —— [BH 47 et -]
———- B
% ———
g —+ 4 — ]
— —_——
L s
— B =
Pr—1121 H——— -}
IBH.82
—————-—g}g-lw _—-—-——-—-—»g
— £
e ———DH&s —_—
——
IBH-51 i
smssssssmmssmstnnssns TRH 81 B
— Bz =
SHH-"I; — 3
L— 5 BH  S—
B i
g F— B — =
BH:I;
I — ] ———
5 = |
¥ —{E&lﬂ
IBH-67 ———
Sy S— ] ————
L T e —_—
—————BH.21 ! R
(96 3
BH-17 T
(B)
7
ISOIL. kit
6
§ s
24
o
-
©3
S
Zoa
1
0
1 3 5 7 9 11131517 19 21 23 25 27 29 31 33 35 37 30 4l 43
ARDRA groups
Improved manual
14
method
12
@
@
g 10
3
- 8
e
s 6
Z
4
o BA8.AH. I AAANAEAEREAEAERS .!.l.l.l l .IA ! .I.Ll.l.l.
13 5 7 9 11 13 15 17 19 21 23 25 27 20 31 33 35 37 30 4l 43
ARDRA groups

Fig. 1. Dendrogram based on UPGMA clustering (A) and distribution
of 16S IDNA ARDRA clusters (B) of clones from humus forest soil
with the restriction endonucleases Alul and Haelll. Extraction DNA
by using improved manual method(left), Extraction DNA by using
ISOIL kit (right).

cluster25-E] A= 457] TIE clone?] 16S DNA 7N EE
B3 A9 o, B, v, 5-Proteobacteria, Acidobacteria, Bacteroides,
Verrucomicrobia, Planctomycetes, Gemmatomonadetes phylum Z

6719] thakgl AlE o] FRIHATY-. o5 ZF 16S tDNA-ARDRA



214 Hee-Seong Son et al

50
(A)

40

30

(%)

20

\0[ .I I
0

50
B)
w0
3
2
20
w0 b I
0 —
2 3 4 5 6 7 8 9 0 11 12 13 14 15 16 17
— _ -
alpha beta  gamma delta 5 _f é‘? H f ;?af”
&7 3 $ g
Proteobacteria 5§ & §F § &
2 3 s & &
§ 4 - £ & Z
£ & §
&

Fig. 2. Comparison of humus forest soil bacterial clones belonging to
each phylum. ISOIL kit (A) and improved manual method (B). 1,
Caulobacterales; 2, Rhodospirillales; 3, Rhizobiales; 4, unclassified
alphaproteobacteria; 5, Burkholderiales; 6, unclassified betaproteo-
bacteria; 7, Xanthomonadales; 8, unclassified gammaproteobacteria;
9, Myxococcales; 10, unclassified Delta proteobacteria; 11, Acido-
bacteriales; 12, Sphingobacteriales; 13, Actinobactales; 14, Verruco-
microbiales; 15, Planctomycetales; 16, Gemmatimonadales.

clone clusterdll £38F= cloneS< unclassified Rhodospirillales

(12 clones), Rhizobiales (22 clones) 18] unclassified alpha-
proteobacteria (4 clones)S X838l a-Proteobacteria Al &7
Bulkholderiales (5 clones) 1811l unclassified betaproteo-bacteria
(17 clones)S EJ3lE B-Proteobacteria AlE, unclassified
gammaproteobacteria 71571 clone), Mixococcales (1 clone)E
E3}3h= 8-Proteobacteria AlS, Acidobacteriaceae (56 clones)
2 32383} Acidobacteria AlS-, Crenotrichaceae (1 clone)}
Sphingobacteriaceae (5 clones)y& X 33IE Bacteroides Al 5T,
uncultured Verrucomicrobia bacterium (3 clones)E E&3h=
AT,
clonesyS& ¥3¥H8HE Planctomycetes A% 183l Gemmati-
monadaceae 2 clones)S ¥E3H= Gemmatimonadetes A} F-2]
ol - Tk AlEe] FRlE ATHFig. 2).

ArEEe] BAZ Yol EXdh= ATy T2 AFeHE
TS Hlwsly) 15ted 2 Al5.9] ARDRA #4el mE
A AFg A5 AFE ZASQh 1SOIL kitg 083 2T,
AR F7L 48501008 AFE ATE 0872 UERET T
&, HEE manualdS o}83 AS, thI AFE 5.040102
o, #55 A5e 0922 FRIHACKFg. 3). ool 2HEFE
NFE manuald-g o831 F5F DNAE HFoE 4%
237} ISOIL kitS o]43 AR 58 F 747 HAH
ol #EE AFE 1 & & Uso] vzt

24719] ISOIL kitZ o83t T%E ZF clone 3 °F 40%7}
a-Proteobacteria A1 570l £:3199.29, oF 30%7} y-Proteobacteria
AT £ 4 AFTOZ UEINI, Acidobacteria

Verrucomicrobia unclassified  Planctomycetaceae (7

Kor. J. Microbiol

55 i
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Diversity index
17
Evenness index

4.5 ¢
Diversity index Evenness index

Fig. 3. Comparison of humus forest soil bacterial diversity index and

evenness index to each DNA extraction method. [J ; ISOIL kit, Il ;
improved manual method.

(15.8%), PB-Proteobacteria (10.4%), Actinobacteria (3.9%) 2 5
Proteobacteria (2.6%)%) &2 BXax AT EAS g
RibA

3 AFE manualoll 23 F&E DNAE ol&3t =
H clone®] 41.3%7} Acidobacteria AlE-woll £3192H, 27.9%
7} a-Proteobacteria AlSTol &3l 3 ATTOE e,
B-Proteobacteria (16.2%), Planctomycetes (5.1%), Bacteroides
(4.4 %), Vetrucomicrobia (2.2%), Gemmatomonadetes (1.5%), y-
Proteobacteria (0.7%), 8-Proteobacteria (0.7%)2] =02 B ¥ 3=
AT 54 Yehio] DNA &9 ng} ¢33l EY
AFTH 729 AT 540] Aol veha slss &
T Aot

HZ v AEAHE dFHoxe sk FS:EHA DNAS
F2% I3 BERAE U T2 55 AAN = F e o
Fet 72l DNA FZ KitZ A3t BT 9] ASst
7 AL Fsla ok, B AT Al vsizl Hie} 2ol
BT T2 A e AsiMe tider sk
EYA 89 EAo wlE} DNA FE2HE 188 AT Ot
N PEst Baskthe e 2 A7 Ane Egmaw
239 B A2 M) AR 98 2 5 Qo
e 7kt
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ABSTRACT : Comparison of the Phylogenetic Diversity of Humus Forest Soil Bacterial Populations
via Different Direct DNA Extraction Methods
Hee-Seong Son, Song-1h Han, and Kyung-Sook Whang* (Institute of Microbial Ecology &
Resources and Department of Microbiology, Mokwon University, Daejeon 302-318, Korea)

The principal objective of this study was to analyze 16S rDNA-ARDRA of the humus forest soil via an
improved manual method and an ISOIL kit on the basis of the UPGMA clustering of the 165 rDNA combined
profile, 44 ARDRA clusters of 76 clones via the ISOIL kit method and 45 ARDRA clusters of 136 clones via
the improved manual method. On the basis of the 16S rDNA sequences, 44 clones from the ARDRA clusters by
the ISOIL kit were classified into 3 phyla : a-, -, y-, 5-Proteobacteria, Acidobacteria and Actinobacteria. Using
the improved manual method, the specimens were classified into 6 phyla : the a-, B-, y-, 3-Proteobacteria, Aci-
dobacteria, Bacteroides, Verrucomicrobia, Planctomycetes and Gemmatomonadetes. As a result, the modified
manual method indicated greater phylogenetic diversity than was detected by the ISOIL kit. Approximately 40
percent of the total clones were identified as a-Proteobacteria and 30 percent of the total clones were y-Pro-
teobacteria and assigned to dominant phylogenetic groups using the ISOIL kit. Using the modified manual
method, 41 percent of the total clones were identified as Acidobacteria and 28 percent of total clones were iden-
tified as a-proteobacteria and assigned to dominant phylogenetic groups.



