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DNA Extraction Methods of Compost for Molecular Ecology Analysis

YANG Zhao-hui, XIAO Yong, ZENG Guang-ming, LIU Yumrguo, DENG Jiwrhua

( College of Environmental Science & Engineering, Hunan University, Changsha 410082, China)

Abstract: Molecular ecology provides new techniques for studying compost microbes, and the DNA extraction is the basis of molecular
techniques. Because of the contamination of humic acids, it turns to be more difficult for compost microbial DNA extraction. Three
different approaches, named as lysozyme lysis, ultrasonic lysis and proteinase K lysis with CT AB, were used to extract the total DNA
from compost. The detection performed on a nucleic acids and protein analyzer showed that all the three approaches produced high
DNA yields. The agarose gel electrophoresis showed that the DNA fragments extracted {from compost had a length of about 23 kb. A
eubacterial 16S rRNA gene targeted primer pair ( 27F and 1 495R) was used for PCR amplification, and all the samples got almost
the full length 16S rDNA sequence (about 1.5 kb). After digested by restriction endonucleases ( Hae Illand Alu [ ), the restriction
map showed relatively identical microbial diversity in the DNA, which was extracted by the three different approaches. All the
compost microbial DNA extracted by the three different approaches could be used for molecular ecological study, and researchers

should choose the right approach for extracting microbial DNA from compost based on the facts.
Key words: compost; molecular ecology; 16S rRNA; DNA extraction; RFLP
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HENEAT R 2R 10 kg SETT AR A, BT 5 kg HE 1.
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75 1.5 mL % & B (0. 15 mol/ L NaCl, 0. 1
mol/L. Na;EDTA, 10 mg/ m L %5 15 i, pH 8.0). BE
Y37 CF 225 o/ min$zi% 1 h, ZRJ5 AN 0.5 mL %
2% PP ( 10% SDS 0. 1 mol/ L. NaCl \0. 5 mol/ L.
TrisHCI, pH 8.0), 0.5 mL & 5 2% b 3 (0. 1
mol/ L, pH 8.0),0.5 mL 51/ 57 )& EE( 240 1) . &0
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0.1 mol/LL NaCl \0.5 mol/L TrisHCI, pH8.0), 0.5
mL R ER 2% PP (0.1 mol/ L, pH8.0), 0.5 mL 4%
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ft. DNA, 5 BL dINTP R AW W (L WKE R 1
pmol/ UL), 5414 1 L, 10 x Buffer 5 UL, Tag DNA
KA M Promege, USA) 0.5 ML, INCH 28 & 7 /K fk
JE 50 BL. 894 F 0 94 CHUZYE 5 min; #5 Rk
94 CAPE 305,50 CiBk 30,72 CLEff 1 min, 30
AMIGER; 72 CHEAH 10 min, #511T 4 C.
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Alu T CIRBFHIAG YCT) Fl Hae [T 55 GG
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Table 1 Microscopic counts of intact cells

TR BN % 10" A4 BRI %107 4 AR BES %
Pl 8.26 £0.85 0.49 £0.27 94.1 £ 0.68
P2 8.73 £0.91 0.87 £ 0.31 90.0 % 0.66
P3 8.60 % 0.93 0.32 £0.15 96.3 +0.84

1) P1ACHHE R, P2 A0 ki, P3 {C# BRI/ K-CTAB i,
KAl

TV R R vLh, ald — R 5 ) SE B BIE S,
TEV B BRI 4 10 mg/ mL IR LL 225 v/ mind& % 1
h, 5 Howeler 25 " A3 I ) 15 mg/ m L ¥ 14 s L 73 1
h AN, P A e 1 1 i 5 40 Bz ) 4 D, B 4 K
B SE Sth A il R 4 T L, LT LAYk /D i i i B S
T P T P 0o 4 1 2R A SR AT PR, DR b A e
PR, NN T SRS ER AT i e 4% 3%, LA 3
SRR R, i R AR K-CTAB A, £
SEHGUE W, ik 65 CKMTINT 4 1.5 h, 10% SDS 1)
YEHIS 209% SDS AH IR, M\ 1 B 4 J 552 56 Jo 34, Sk
ANT SDS X BB R 2 B i it )

FVDNA F BN DNA [FICE A DNA P4 5
2ERESEVE DNA $RIT V2 0 IR 1 LA TE 2245 4.
KEFEWIFE S A ] DNase I F1 RNaseA 4 BE 5, 7] LL
FLERBET 41 OB S DNA AL RNA, FR KK 1 5 nf
235 DNase I Fil RNaseA, 2K I 4l DN A 1E Jy X
T, A FIRE (A 4 E DNA FETH S IR, nf
PLVFAT DN A $RHU7 325 1 B BUB03 I 40 W 4 o 28 A
IR A5 2 0 ORI DNA A BE A= 1) 8 1) 4
FH.DNA [Dfesese 20, 3 By v DNA & A i %
HORE] T 93% LL (WL 2); Hh B Il K-CTAB
VLI RICR S, T fig 5% 00 R P i A BRI DT



1616 BZ8 g

B 27 %
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B S Y (0 R, &5 e 3 Bl oy i AR AT X DNA

Fr B H K B
2.2 RIEJFEAHE R DNA
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Table 2 DNA and humic acids yields and DNA recovery efficiencies of the three protocols

. HL4E DNA FLHE DNA of alifk DNA 4lifb DNA HHAR 1y a4k [l P&
i fHgeg™! 13 R mgeg ! /Ugeg™! JE IR mgr g ' A DNAJ Hg X I DN A/ Hg 1 %

Pl 6213.6 29+2.5 53%1.5 1.5%0.2 19.2%0.5 18.8 £0.3 94.0%1.5
P2 55%2.9 36£2.8 48%1.8 1.8%0.3 19.0£0.3 18.6 £0.3 93.0%1.5
P3 83%4.1 30%3.5 6912.6 1.6X0.3 19.5£0.5 18.9+0.4 94.5%2.0

i /I Gel Doc2000 #E fi bk 14 & 48 ( BioRad,
USA) X485 1% B B 5 it b ri ik 43 125 HL AR Ak £ 4
Petty (KRR B DNA SEATRG I, &5 SR LI 1a. Bt B’EFE
VKA 2k B B, 3 POy VAR ] T R B
2575 23 kb MHEETLEY S DNA, W LAYE Dy PCR 4
19 16S rDNA FFAI (B, (1R DNA 7= i - 2
L5 90 i R R AT O, MR 1 K-CTAB (177
Tt i, B g W MENE FRH 2 20 1) DNA 55 %) 1 (83
t4.1) Ug, FHE BT DNA 77508 T8 7 ik
PR, LB L3 2. (FU J B RR 1) 7 LT 5 4
Mo IG5, K R 185 K- CTAB 2 5 ¥ B 2 1)
FEEGE R 7 R AR AR, LU 75 R VR TR AR ( W3R
2), AT REAE T 2 A b R AN B iy, kb
T I RR I g el 161
2.3 DNA 4ty

FHAL I DNA S 35 A7 %8 2 T8 A 1R 25 1 470 o1
R, 0T JE S0 PCR 714 R BR 1 1 ) AS )5 (7] 1,

P I 1A 0 2 41 L A 53

32P33P11P12 P1-3

FHAEAT 20 DNA W, IR 32 DNA 252022
et A T N — 20 FAESI AT X
ok 5 25 AT S 90, S FH T 0 S B R AT AR e 25
BRACA I PEG8000! T 1 5 DNA JUiE s b 1 #E—
- B S HE R AN AW DN A, A% T 6% 45 S 41k 0
DNA MIEGLAE, 7EES L FErh DNA W FhE 4 b,
CREDE G TE il S0Pt DNA. 4ifb )5 1
DN A P4 5 R BRI e 56 I s 45 SR 3R W, % alid )y ik
ALAT B P Al R (k3] T 80% LA L), ity H.
R T A I R AR (L3R 2) . A R R K
OB A XS 4l 4k () DNA K I, &5 5% 01 RE 1
Aagol A gl ¥l 1.7~ 1.8, ¥ B RNaseA X 25 BR
RNA 4718 4F 19 1 H), DNA 4l J& %5 v, 2li4k )5 1
DNA I 19 Ty bl vk Jie i ko I, 4% S 2 W] L 4 A
B WA RIS, R T WLE 1b) ; HEEA T
PCR ™44, 153 3 7 45 5 ¥k LL B UF 11 PCR 724 (WL
K 2).

Marker P1-1 P1-2 P1-3 P2-1 P2-2 P2-3 P3-1 P3-2 P3-3

A~ DNA K&, HoAh 24

B 1 FREAZESEIMERE DNA(a) FI4E LAY DNA(D)
Fig. 1 Crude DNA (a) and purified DNA (b) extracted by different approaches

2.4 RFLP 27

fT PCR 4 48 H 49 /2 40 % 16S rDNA i H]
S19%5, H PCR 34 1) R 0% % wm, Bk, PCR $
AR W I/ AN 16 16S rDNA F 41, % Hoidk
17 RFLP 43 #fr, A8 KL I A6 DNA i) -‘-“‘ﬂ:%’#-’a‘-
PEL PCR 8 M 2 iR R S Ak s, 18 19 B

JEBE o fic FL UK AT I, 45 2R W) 4%y B —, Wl RFLP
SIMTAE L. A RFLP % 0B 3) wf LUK IR, LA 3 Fl
Jr T ELE) DNA 1E 9 BEA 73 211 PCR §7 19 7~
W, 1980 T —BUREEY) L, AR 3 ROk T
F) DNA 775 fUs AN F], (HAE DNA hff sl 2
PEME 2 Eo A —BUm).
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Marker P1-1 P1-2 P1-3 P2-1 P2-2 P2-3 P3-1 P3-2 P3-3

bp

2000
1500
1000
700
400
200

B2 %ift DNA B PCR =4
Fig. 2 PCR products of the purified DNA

100bp
Ladder P1-H P2-H P3-H P1-A P2-A P3-A MarkerV

bp

2000
1500

1000
700

400

200

AT R AEHER LRSS 6 ML, RS0 LA S 10KL;
H ACREE Hae TTRED), A AC£E2E Alu T &Y.
El 3 PCR =48R )14 A 1) BEEG 1 B it

Fig. 3 Restriction map of PCR products

(1) BT M S v JE8 B R S T 5 i v TR s, A
FRVRE 1 &5 2 iy % HE B & BEAT 77 ok, JF Ho|
{ERTT 1 FOBr Y DNA 4tk J5 vk, B 564l 1 s
WRE 25 W) o AT AR I 25 B 2R 1 DNA T e 71
PEGS8000 1845 LAAE 10 H (1) 5 INEEDTHE DNA, FHEH]
AEAF 5 PR P DNA (1) 250 FF [ ic DNA, 43 T
95% VA L1 JE B IR 25 [ %6 Rl 83% LA L i 4alifb 2%,
(2) 3L AN 248 2% % DN A 7= TR 28
Y = B AT DNA [ LA R PCR nl 4 59 HEA1
WAL ZREESE L Jy AT 3 B DNA $RHU V54T H
BWEAT, 45 R XKW E AR K-CTAB JEHUAE T S i
iR RCE DNA F=HA DNA [N, % A
TR 7 R A 9t 15 ) T 1 A M B A R
DNA f=fFl DNA [[fezdese, I H# 1k 5 i 5, J\L
JES S 3 Fp ik 20 DNA P SRR A o 75
EHRAC, M3 DNA 244k )5 # n) L;L;m%é}-ﬁ-l-
PCR #"34, BATIT L BiA% 2 k4.
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