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Improved Genomlc DNA Isolation from Soil. Ju-Hyung Kang, Bo-Hye Kim, Sun-Yi Lee, Yeong-Jin
Kim, Ju-Won Lee’, Young-Min Park' and Soon—Cheol Ahn*, Department of Microbiology and Immunology,
College of Medicine, Pusan National University, 'National Research Laboratory of Dendritic Cell Differentiation
und Regulation, Department of Microbiology and Immunology, College of Medicine, Pusan National University,
*Medical Research Center for Gene Regulation, Medical School, Chonnam National University — Although
valuable microbes have been isolated from the soil for the various productions of useful components,
the microbes which can be cultivated in the laboratory are only 0.1~1% of all microbes. To solve this
problem, the study has recently been tried for making the valuable components from the environment
by directly separating unculturable micrbial DNA in the soil. But it is known that humic acid origi-
nated from the soil interrupts various restriction enzymes and molecular biological process. Thus, in
order to prevent these problems, this study modified the method separated soil DNA with pheriol,
CTAB and PEG. In order to compare the degree of purity for each DNA and the molecular biological
application process, Axo/Ax ratio, restriction enzymes, and PCR were performed. In case of DNA
by the modified method, total yield of DNA was lower but Assg/ Ao ratio was higher than the pre-
viously reported methods. It was confirmed that the degree of purity is improved by the modified
method. But it was not cut off by all kinds of tested restriction enzymes because of the operation of
a very small amount of interrupting substances. When PCR was operated with each diluted DNA in
different concentrations and GAPDH primer, the DNA by the modified method could be processed
for PCR in the concentration of 100 times higher than by the previously reported separation method.
Therefore, this experiment can find out the possibility of utilization for the unknown substances by
effectively removing the harmful materials including humic acid and help establishing metagenomic
DNA library from the soil DNA having the high degree of purity.

Key words — Soil microbes, genomic DNA, purification, metagenome.
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9, HAES AY Y iR gAY Y B
A FAAZEY P28 oY FEAE 2 9
7] wjolth. 22y} humic acid¢} 22 A EFo] A AH
ojobtt Al# a1} Tag polymerase 59 A g F3) o9
7t AR ESH 20| Jhsaty] Wi o & A &
A GubE 2.2 low-melting agarosed] A7]49%5 38 ¥ 53}
= 94, phenol &%, CsCl-EtBr 5% 7o) YA Rz
87 cetyltrimethyl ammonium bromide (CTAB)$} poly-
ethylene glycol (PEG, MW 8,000)8 Al-&3}o] A A8l W
W13,15) Fo] AHSER SiAR, 1 BAo] BRsn B3}
< Hgo] Bo] =& ©o| Utk

uetA B ApedA e 71EY EGOoZHE DNAE 23
e HHES MAdste 24 Wye) o3 E2€ DNAY &
=9 FAE % humic acid®] AA FE& nludled B
DNA9 &85 HAgsHA e8¢ oz R £
N 714 FYFu YT
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AENE 3 AlEa

B2 HF

EQo2HE total genomic DNAE £E)3l7] 938}
2003'd 128 BN 744 g Fa9] QAo =F &
uHe 2, e E R 24 § AENA 30~50 cm o}
ERE 018 EFNEE AASS AZAIA g2 A=
ZY A MR, 2004 3Yele 24 439 TE F
LA FYH PHOE EFARE AFHSY 18An 5
Fo] & He XA 8F A=A F, Azz F& E3
Fag, Ui 59 g3 AAS A A&

Tiedie S9 W0l 28t £ genomic DNAS| &z
{15) (Method 1)

5 g9 EYAEE extraction buffer (100 mM Tris-HCl
[pH 8.0], 1.5 M NaCl, 100 mM sodium EDTA [pH 8.0], 1%
CTAB, 100 mM sodium phosphate [pH 8.0]) 135 mig} 50
ul proteinase K (10 mg/ml)2 #E3$ T, 308 F<F 37T
A ayrete] E8ke) Fa1, 10% SDS 3 mle A7}ste] 65T o)
A 247 e A A G AAEE (4,000 rpm, 10 min, 4C) &,
&5 Aol FHF9 chloroform/isoamylalcohol 24/1)8 ¥
vortex3 &, g d=o) 2039 70% ethanolE A7}l
AAANAT AR F AAES FLoA 108 AxA

& 500 uld] =54 DNAY =8 2334t

Yeates S0 28t £ genomic DNAY #2|(13)
(Method 1)

5 g9 EYAISE extraction buffer (100 mM Tris-HCl
[pH 8.0], 1.5 M NaCl, 100 mM sodium EDTA [pHS.0]) 10

mle} 10% SDS 1 mlE 21 et &, 65CNA 1A 7H5<
ahg AT 94824000 rpm, 10 min, 4T) &, humic
acidE A A37] 93] 30% PEG 8,000& ¥383t 1.6 M NaCl
g2 AA % FANF ¥ FLolA 247 HeAA
o} 94283 AAES TE buffer 1 mlo) 883 3 M
potassium acetate 200 ulE o] 58 Fo & o FAth
AR F, F5gd 3 F3F] phenol/chloroform/
isoamylalcohol (25/24/1)& Y1l vortex g+ H, YA R 3}
o A5 A N3] 0.6 volume?] isopropanold Wil 429
A 22X AAA S AR &, SF 500 ulel =
o|1 DNAS F&& ZA39th

HEE WMol ot EY genomic DNAL E2| (Me-
thod )

5 g9 EYAIREE extraction buffer (100 mM Tris-HCl
[pH 8.0], 1.5 M NaCl, 100 mM sodium EDTA [pH 8.0], 1%
CTAB, 100 mM sodium phosphate [pH 8.0]) 13.5 ml¥} 50
ul proteinase K (10 mg/ml)2 e &, 308 < 37Coj
A wuksle] E¥3] 11, 10% SDS 3 mlg ¥ 65Co)A
2X)7F e A A 9422 (4,000 rpm, 10 min, 4C) ¥,
humic acid& #| A3}7] 484 30% PEG 8,0000] ¥£3-5 16
M NaCl 8945 A 49 1/2%F 91 F2o4A 2412t v
A A 9488 3 TE buffer 1 mlZ #&8l1 3 M po-
tassium acetate 200 plE 2o} 98 ¢tdjA] 52 T AR 3}
Aok f488 ¥, %9 phenol/chloroform/iscamylal-
cohol (25/24/1)8 41 vortex & T, YAE T st 459
o) th3] 0.6 volume?] isopropanol& ¥ A4 2417+ E
F ARAAY dAEE F, AAEE FFS 500 plof] Fo]
I DNAY =& ZA3¥ch

£ genomic DNAS s &3

Z S 53 Rl B4 DNAY 558 1187 9
3 24 AR dal FHTE 208 34 ofg, UV-VIS spe-
ctrophotometer (Shimadzu UV-1201)Z A}£-3te] 230 nm,
260 nm, 280 nmo X 247 FREE SHsH o, B3 W
¥ 1o 98 $el® £9% DNAE 558 azshe] 10°) &
£ 10077 848kl 2384

3 Edx 223 DNA A E9 =%9 humic acid
AA D EelH &4EE $737] 913 0.8% agarose gel
A A/NGEE A AHFig 1). HEZTFEA pWHM3
vector 500 ng& 1/34 & Mste] AMS-3lgn 9y [ 11, e
2 47 B3 EY DNAE 9 F/5Z 1/34 343ty
g3k R

=t

IstEA A2
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AAFEg et 1 A5 pHE 274

FHH 30~50 cm Zlo]9] EYE X

H%%f‘& Eokol pHY} 3.75~4712 4
1 3UTtHTable 2).

|
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Fig. 1. The separated results to 0.8% agarose gel electrophoresis 2] WS B85 A3, DNA 8483 ALE 2 Ho|2
of the soil DNA isolated by the different methods. o -
Lane M1, M2, M3 : pWHM3 100 ng, 30 ng, 10 ng. Y 91 thTable 33 4). WY 1& CTABZ #7}3lo] humic
Lane 1, 2, 3 : 10 yl of original, 3, 37 diluted DNA by acid9} 7 33E A AS AEF W24 DNA 34§
Method 1. & E9% 5 g 5080 pgy} 5875 ngo.2 A 93] =2 Hold

Lane 4, 5, 6 : 10 pl of original, 3, 37 diluted DNA by o A % (A A= 1.214 9} 12182 A2 Fe Hol
Method 11. Atk ¥ [+ PEGS Nall 2 1 9L

. 1o . 1 potassium acetate &

Lane 7, 8, 9 - 10 1l of original, 37, 37 diluted DNA b . °
Viethod 11 Y AN BARS Se Adgon), s ge) w1

o] vla] DNA E58& % 278 ugd 532 pgo.@ oA A4
E% 117337 119724 of dgith 28jx v MY 2

O
=

%4t} 27ke] DNAS BamH, EcoRl, Hindlll 9] 4§54
Hesto] 37T A 123 Eot Whgstel Aesle 2| g DNA SF&2 521 ngat 1028 ugo. 24 W) I ¥3 10~
08% agarose geld Al A7]9 5L AAshel slshar. 0% BER e Aelor FARE 13599 13752 3

Table 2. The pH values of the soil samples collected at
Gumjeong mountain

Year 2003 2004
Soil Soil 1 Soil 2 Soil 3 Soil 4 Soil 5 Soil 6
pH 471 4.21 450 375 425 442

Polymerase Chain Reaction (PCR)

Zt Rl M 223 E9F DNA9) PCR A& o
gelaty] st Bl EAste Tt nAgE GlyCE-
raldehyde-3-phophate dehydrogenase (GAPDH) # A&
7122 89 primerE tA¢) st4c}h (Table 1). PCRE- 2}7}
o] E9F DNAE 10°~1079) 558 1/108 34ste] 94T
ol A 18, 57Tl A 30%, 72C ol A 189 2122 30 cycle

Table 3. Isolation results of genomic DNA from Soil 1 col-
lected at Gumjeong mountain

& FYatY ey, 2 product® 2% agarose gelo|x] 7] oD Ratio DNA yield
& A8 products #Hlstgich Method Am Ao Am Aso/Ax Awo/Axy  (per 5 g)
I 0.203 0203 0.168 1.000 1.214 5080 ug
| _|_1|- a 0.527 0555 0473 1.053 1173 278 ug
m 0861 1.041 0.766 1.209 1.359 521 pg
E2kAR9 i Method 1, method of Tiedje et al; I, method of Yeates et al,;
AHH BN Rl pHE 2Heldly) 98] EX5 g 25 M: our modified method.

Table 1. Diagrams of GAPDH pr1mers for PCR of soil DNA

Escherichia coli
Zymomonas mobillis
Kluyveromyces sp.
Streptomyces sp.
Saccharomyces cerevisiae :
Bacillus sp.

Forward primer

Escherichia coli
Zymomonas mobillis
Kluyveromyces sp.
Streptomyces sp.
Saccharomyces cerevisiae
Bacillus sp.

Reverse primer
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Table 4. Isolation results of genomic DNA from Soil 2 col-
lected at Gumjeong mountain

Method oD Ratio DNA ‘yield
Ao Ao Amo  Aso/ Ao Aser/Am (per 5 g)
[ 0215 0235 0193 1.093 1218 5875 ng
n 0949 1064 0889 1121 1.197 532 ug
m 0311 0411 0299 1322 1375 1028 pg

Method I, method of Tiedje ef al; I, method of Yeates et al.;
OI: our modified method.

7HA W Z 7P =4 velstoh $98 agarose gel A7
TS 5 4 ANEE vug 23, By & DNA 71
9 F& Aol Ho|A ¢k, ol M %3 F&
QWY 1= £23 DNAY A4, AL 5
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= dio| o8t 2 DNAQ 28]
3o] 7158 genomic DNAE EYozHE Fals
7] f1ske] 719 Aspel A A E B Mg o] &35t 2004
Wsol A BEY A F 3~68 t4CZ genomic DNA £
A€ At 228 DNAY 3582 EF 5 g 463
~785 ugol1, FAEE 1.528~1.655 A2 27 iy
Sict(Table 5), o] A &7 A3 HahA B5F&e A
AT, AAZSE 453 B4 vEhd Aoz 2003¢9T
"]E—‘: A2 @3 A= @ A i) 20046 A
T ASAL T30 2 He R &F A2 F, A=
2 38 23 4RRy, U3Y 59 o282 AAIE 5
AAHE S8 3 £ Ak 4dF 202 AL Aoz
Rina o ledey

222 £ DNAQ 2XtMEss 2AH

4 7t Al tig PCR 3§ 55 893 27, Fig.
20049} o] Wiy Moz E2)& genomic DNAE 10°~
109 352 34g< dogh o 350 bp 27]9) productE
18 4 9 o]= DNA A)59 847342 E3) hu-
mic acid$} Z-& AHEAE A FE3] A5 o] PCR ut

Table 5. Isolation results of the soil genomic DNA with our
modified Method T

, 0D Ratio DNA yield
Method
Axp  Awo  Amo Axo/Axo Axo/Axo (per 5 g)
Soil 5 0520 0925 0559 1779 1.655 463 ug
Soil 6 0911 1381 0874 1516 1.580 785 ng
Soil 7 0.824 1215 0795 1475 1.528 691 pg
Soil 8 1128 1160 0732 1.028 1.585 608 g

Fig. 2. PCR results of the soil genomic DNA with GAPDH

primer.

Lane M: 100 bp size marker.

Lane 1, 2, 3, 4, 5: 102, 10°, 10 10°, 10® diluted DNA
by Method 1.

Lane 6, 7, 8, 9, 10: 107, 10%, 10%, 10°, 10*diluted DNA
by Method II.

Lane 11, 12, 13, 14, 15: 107, 10°, 10® 10°, 10 diluted
DNA by method IH.

Table 6. Results of restriction digestions of the soil DNA iso-
lated by the different methods
Method EcoRI Hindlll Xhol Sall Sacl Sau3Al Kpnl BamHI
I - - - - - - - -
I - - . - - - - -
m - - - - - - -

£ AFHANA B Ao AEAT. 218 EF DNA

224 sed 2ad 6 bps 9148l BamHI, EcoRI,
HindI, Kpnl, Sacl, Sall, Xhol 5] Ag 729} 4 bpE <14
gk SaudAl 9 AFEAE MG 2, 74 gl
o8 #elg EY DNAE £ A7 Aed ZE A$E
2o 93] @wgz %3ttt (Table 6).

A71¢) AHRES B3 EY v £+ humic acid
o} 2 EZEo| 4Fe A FAEE e AoE HUAFHS
ong EY DNAE BAAESE 7)ed 2837 943X
© HEA AARYE F ANEHY AAT BoFg AL
2 Alg €

KR
]

=2
=

]

1

AFAME BEYoZEE 2490 7}53 genomic
2 2g3l7] 918t AFEA &H DNA A= 23

< 3= humic acid 59 A3 4 A7} FA EF
P % AS5EE A5207) 98 e A el wyEol
A=Y $4 EYA genomic DNAE £ 8= WU
o2A 71&d de o] &HI v WY 12 1%9 CTABS}
2% SDS7F £33 DNA extraction buffer& A}2-3te] m)A
B Axdn AFxes &3] DNAE F&3te 3oz
4] DNA 3 48¢] 5& Aoz, ¥ [+ PEGY NaCl ¥
potassium acetate HA L HAA|Fgo2H DNAS AHAT7}
T2 208 77k ¢ A vk & d7FdAME o) EY



% EY DNAZ ®33ad glo) £0 £870% DNA 3§
F&3 AAEE E0]1, humic acids} 2 A EZ2E )
Asle WhE S Az g o2 g UHEn vwdy)
At FAANA G2 EF 13 B 20 W8] 2+ By
WS o835t genomic DNAE #e]§ ¥, spectropho-

tometer$} agarose gel 4714 F-S o] &3le] Ez)l® DNAY]
glpg, AAE 2 A3| 249 AA AEE wusgd. o
H 12 CTABE A28l humic acids} 2& ﬂ?}%% A A

H‘

g HBH o2 DNA 3488 =9toy ﬁ*ﬂcﬂ' 2 Aew
Hol A4dA o7 RNAY humic ac1d§ AE+e o] FAo)
F3EE FUAA DNA Fol & ZHH Hole Aog
#Hey .z, 9y e PEGS NaCl 2 potassium acetate 3
A& AHgste] 2Eet 492 M, DNA 3583 A7}
e Ryl Hs) @A yebsteh o) v Wy HI~°4
73, DNA 3|5 &2 g Zeliia fAlstg o A4

1=

£ LR wed ol CTAB, PEG, phenol/
chloroform/isoamy! alcohol #2]& %3 humic acid$} Z+

2 HFES AN 2 B AL FIHH, ol Y EFS

OEAL FFol & He RN T d2AD F, Az
e 23 Y, 4 9 o)gd S ]74‘}- 9
AHUE T2 o) = 4F AL/ o £& DNAE Q¢
F A webA ol 2#s B B drRdA &9
g 22 Wy Me] 71ee 2] Wid vis) 43s aeA
dS FAE & Adh

39, 2y o) 9 2 genomic DNAo) 8] £}
*3“3—}3‘3 He Ve @Eé} 7] S8l WA PCRE 3

2
7¥ DNAT 9o E5o)

& 8

A 4 ‘Zi:ﬂ AFdEarE M T 73‘% ZE ]EOM s
& A8 FAF & QA= olw B Yol v &A=
humic acid$} 2 A3 ERE¢] 2 Yoo g Adygug
HEA] ofF A EF AA EFEYS & ¢ Al
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acidg T AEA S aHoZ AAT & e WY
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