Behs AR AUG 20, 2010, 37(8): 1130-1137
Microbiology China © 2010 by Institute of Microbiology, CAS

tongbao@im.ac.cn

MERE

TR T IEREAE 4 DNA BBV HAR/E R A

FEF REY BE’ AME’ FEW’
(1. WEERFAmREAEBE N5E PERNERE  010021)
(2. WEHRFABEGHIEFE Nad AR 010021)

 E:DNASTAMFHRGZER, ALETBHRAEMNBEEIRBETAANIE, AXLES
T — AR 6 IR 3 23K F RIS A M S DNA 6975 &, BP A4L45-SDS-B7%. /£ A 4428 DNA i
F2 9 KA RS LR B FAEL, DNA 3IRZE i F ML EDTA %467, RIREELAN 4h £4. 5
HAumFr kAR, Z RS ERIEMN LIE AR, ERE, %A PCR ¥, AMAMAS
FRRRIRAE T —FF Z 2009 I e LIE A M) ¥ DNA RIRA b R,
KHEIA: B L3 DNA IR, JEIAER, PCR ¥ 3%, A AL45-SDS-B ik

DNA Extraction and Removing Humic Substance from
Wetland Soil

LIJing-Yu' ZHAOJi** BIAN Yu* WU Lin-Hui® YU Jing-Li?

(1. College of Life Sciences, Inner Mongolia University, Huhhot, Inner Monglia 010021, China)
(2. College of Environment & Resources, Inner Mongolia University, Huhhot, Inner Monglia 010021, China)

Abstract: DNA-based molecular biology techniques have widely been used as a powerful tool to un-
derstand the microbial community. In this paper, a new method to extract microbial genomic DNA from
wetland soil was established, namely Calcium Chloride-SDS-Enzymatic. Calcium chloride rather than
EDTA chelating agent was used to remove humic acids in the process of direct DNA extraction. The
extracting time is less than 4 hours. In comparing with other two methods, this method is more efficient
in removing humic acids from wetland soil, and the purity of extracted DNA is higher which can be ap-
plied to PCR amplification. It provides an efficient technology to extract and purify microbial genome

DNA from soil for microbial ecological studies.

Keywords: Wetland soil, DNA extraction, Humic acid, PCR amplification, Calcium chloride-
SDS-enzymatic
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JEUV, B Fac i m sk o  HERHLE A B e
B e e P kO R A T vE ) (H sk s At fp Ak
BRI T B ek, HARE 3R )1, Tag DNA RA A
PR AR ] 38 %o A R 4 PCR A bk, A
T ERIERI4] DNA ST 4k o) DLt A7 5 2200 53
THEW 3T

AR SC T TE A R 2 A A R A R AR A B A Y
DNA $2HY), WRARIE I L )5 20 T W25 B i)
THAE ) B DNA 2B 2% 3 P s R & A K
WTEThBESE M, AR LA ALY B MRSR 0 5 2R
i o RN A A B RE W ARSGE T A HE
TS5 RR I EE A U, B A RAF —Fh sk 2 bR
B TR 1 T T UE 9 T AR 2 2 RE 5 1) - 58T
AW DNA EUHT ik .

1 MRS HE
1.1 T #FEERRE

P R T NS = IR KSR,
B bR Ay L TR R i (PR A R 4 1 RITR A R i -
5-2) 240Z b AR DA KB MRIAT i (AR U8 -3 . TR
LT -4 4 JE RS Sk a] -5 0 TIHER R AT
O HE-6) 4R R, L6 AR, el
W1, W2, W3, W4, W5, W6, Xfh T [E2&E 7+
1. 2. 3. 4.5, 60 KREWE: 0-10 cm, 6Ff 1
T i P 30 2 B B L 1

1.2 DNA BB A &%

() B 1 g o iiipy A (—M 0.5-1.5 ) F 2 mL
BOET, A 1.5 mL BEE 2 /i (100 mmol/L
Tris, 100 mmol/L Na,PO,;, 100 mmol/L Na,EDTA,
1.0% PVP, 100 mmol/L NaCl, 0.05% Triton X-100,
pH 10.0), W AEIR AT, 12000 r/min #.L> 5 min, 7
ST

(2) A 1 mL 0.5 mol/L LS, W iEiR
%], 12000 r/min #5.0> 5 min, 3* i

(3) A 1 mL 0.05 mol/L I ¥ i &h % Wi
(pH 7.96), iRjiEiR~], 12000 r/min 20> 5 min, 5 FiF .

(4) A 700 uL DNA $2HZZ i (100 mmol/L
Tris-HCI, 1.5 mol/L NaCl, 1% CTAB, pH 8.0), i i¢
B2, A 100 pL ¥ B B (100 g/L), HiflJLIK,
37°C. 200 r/min Ji7 30 min, £EFE 10 min B {3
R —.

(5) A 200 pL SDS ¥ (20%), 1R 41,
65°C IR E 1 h, £:FF 10 min BUEBUERE A —K.,

(6) 12000 r/min Z.> 5 min; B F3% 950 L |3
W 1.5 mL B0, 12000 r/min B0 5 min,

(7) B E35 900 pL T 2 mL B4, A%
KRB - 7 o SREEQ2S 1 24 1 1), 12000 r/min
B0 5 min,

(8) B 7% 800 pL T 2 mL B0, A %544
B m - &05 o SIREEQRS : 24 : 1), 12000 r/min %

> 5 min,

F1 LTEHGIEREUER

Table 1 Properties of soil sample used in DNA extraction
EATRLAER , wi w2 W3 W4 W5 W6
Basal physical and chemical properties
1000 pm 100 100 100 99.10 100 100
500 pm 99.89 99.67 93.73 79.91 100 100
250 pm 96.80 90.31 52.18 18.93 91.56 93.43
S () R T 43 He 100 pm 68.62 53.37 17.15 5.75 30.71 24.72
Size and percentage 50 pm 4723 33.12 9.13 2.281 15.28 4.7
10 pm 16.62 13.70 0.661 0 3.79 0
5 um 7.86 6.49 0 0 0.98 0
2 pm 1.298 0.93 0 0 0 0
ﬁmwg/kg) 70.69 62.60 25.08 23.01 27.53 18.09
Organic carbon (g/kg)
A=
%"E“(g/kg) 2.115 2.037 1.089 0.271 1.179 0.976
Total nitrogen (g/kg)
. N=N
UL C (ngle) 987.01 731.21 246.35 191.88 622.13 442.80

Microbial biomass carbon (pg/g)
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(9) L F3E 700 pL F 1.5 mL &0, finA
SRR EDT - SR EEQ4 2 1), 12000 r/min 5.0
5 min,

(10) Bt ¥ 600 uL F 1.5 mL .08,
ANSERBEAT © 5IEE(24 ¢ 1), 12000 r/min £
> 5 min,

(11) B 500 uL T 1.5 mL .04, A
0.6 AR SENEE, VKA 20 min, 12000 r/min 250>
10 min,

(12) 5% B3, H 70%MEAEEDIE 2-3 R, A

(13) 50 uL TE & IUHE
1.3 DNAEEAEZ

fift b 5T A 28 s A B R A B v A 7 1 1 4
S 4] DNA PRl $2 B & (B 0 A7), RI1EE
e, MERRFRER 0.5 g PURTEE LAES] 1.5 mL KEEHT
B, AT mL BRI, A S pL AT IR
A, &% 1 min, 7RSI 37°C KB 10 min (B:F&
3 min BIZUIRZIRSD); A 100 uL W B, IR
1 min, FE4MRAIJE 65°C 7K 10 min (5% 3 min &
FUPR5 1 2T); 10000 r/min #5.0> 10 min B35 21581
1.5 mL .08 A 1B RBEA TR, 7T
JYERENE AT, VKA 8 min, 13000 r/min 250> 10 min HX
¥ aifbAE A B R bR PRI A 500 uL i
W C, #'% 1 min, 10000 r/min B5.00 30 08; ¥ F—4
192 1 L3 oM A S0 AR Al AR I G
(2000 @)t UE, WedE TR (A DNA); #Ewhflit T
IR PREL, A 0.6 RN R INEE, TATRA,
13000 r/min B.0> 10 min, /NCMEHE FETER, 40
BLAE HLEI T, feJ5 50 uL TE ¥ .

1.4 DNA EERFZE=

SR R 2 B o BH R AR A 5 i 43 A2
S E AT S A SA 2006 R =A K
He Wy T SRR S H R B U FE S 00 S h PR B AL
i A DNA 4807, FimEsc, 1 g 3R
900 pL #2H Buffer (100 mmol/L Tris + 100 mmol/L
EDTA + 1.5 mol/L NaCl), i€ 5 min; fill 50 pL {&
fi(100 g/L)#AHEIR 4], 37°C. 200 r/min, 30 min,
B 10 min HCH SIENR S —K; AIA 100 pL 20%
SDS, 65°C.30 min J&%J, %F% 10 min iR —IK;
% 25251, 8000 r/min B> 10 min; B 3% 800 uL fil
A 0.2 f5HAFE KAc (8 mol/L), VK& 10 min, &k F

http://journals.im.ac.cn/wswxtbcn

14000 r/min &.0> 20 min; HC 800 uL i HNA
0.5 AL PEG (50%), MIA 0.1 1AL NaCl
(5 mol/L)IE%], 4°C & 2 h; % F 14000 r/min &
L 20 min; F B, A 70%H) £ BV DUVE;
FIRTESG, 700 L TE FEAZIR; AR
By o B SIREEQRS 24 0 1), BRFEENRS,
Z IR 12000 r/min B0 10 min; B 600 pL FiE,
ANERBB A - RILEEQ4 - 1), BRRUENRS),
Z R T 12000 r/min #.0> 10 min; B 500 pL [,
A 0.1 f5EFLAY NaAc (3 mol/L), HIA 0.6 f5 AR
B EE, 12, 4°CULTE 2 h; =il T 14000 r/min
B 20 min; FF B, 70% O EEBRDE, FET
14000 r/min &5.0> 10 min; 3£ B3, TS A 50 pL
TE % f#
1.5 SHEEMRIBER NI

W2 g i M HERE AT X A O 4y A3 0 B T
2 mL (AT, A FIA 1.5 mL A9 2% vh,
WAHETR A, 12000 r/min Z5.0> S min, B 1.5 mL 2]
RTF-55 4h— 308y 1.5 mL 0% BU750 uL FJZ2
W T /b — 33y 1.5 mL B0, BRI A
750 pL 0.5 mol/L Ay ALEG W, Al JLIKIE 2],
12000 r/min #.0> 5 min, SRJ5HEBBARE]— 38 1Y
1.5 mL 208 9, 7058 3 %578 320 nm AL
HOLm s fE .
1.6 16S rDNA PCR 3/ 1%

KWK Z: ANTPs (2.5 mmol/L) 2.0 uL. 27F
(10 mmol/L) 1.0 puL| 1492R (10 mmol/L) 1.0 pL. 10 %
Buffer (Promrga) 2.5 uL. Taq F#(5 U/uL) 0.2 uL, &
Bz 1 pL. fn ddH,0 F 25 L. 5141 27F (5'-
AGAGTTTGATCMTGGCTCAG-3")F1 1492R (5'-TA
CGGHTACCTTGTTACGACTT-3"), L &A% 94°C
5 min; 94°C 30 s, 55°C 30 s, 72°C 80 s, 30 PMEH;
72°C 10 min,
1.7 RIMELIEENE DNA B2 MEAE

FIFH NanoDrop® ND-1000 %8 4h-1] W% %6
J# 11 (Nano-Drop Technologies, Wilmington, DE,
USA)ill & DNA $2 BUFE 55 78 230 nm., 260 nm FI
280 nm T OD A, #H 4 DNA K& alifb Ffs
B¢ B L 2 WL DNA 1 TE AT 5E o
1.8 E[FE4H DNA #016S rDNA B9 T A5 #E 5 AR Bk
1.8.1 EF 4 DNA BIIRBEHE SRS M ik: HL 5 pL
DNA 2B 5 1 pL 6 x _EREZE thil 5 FE T 0.8%3r
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RAEEENE I, ®F TBE ZZoh i (pH 8.3)#F47HLIK
100 V 50 min, EB #¢{f, 5 min, #|f] UVItec DBT-08 #%¢
EEE e TE N
1.8.2 16S rDNA HRYIRASHEEEAR B ik: HL 5 pL
16S tDNA #3795 1 pL 6 x EARZEBUSET
1%3IEHEEE [, BT TBE Zmk(pH 8.3)#H THL
VK. EB 46, 5 min, | UVItec DBT-08 %% El1% 5
BT R G4

2 GR5WR®R

2.1 S1L45-SDS-EEIE T IRIE
T8 22 i UYL A 40 i A 25 R
SYIEFETR, TR 3 RE S VR AL B, T DL SRR LA
PERA ]y A AN DNAUT X T 8 7 5 v 55 IR ik A
BT (A B T R4 5 B B (logK™ = —0.52)% W] 5
JE5E A RSN ES T1, REIE AR 1 4 i - 4 okt
AN ARG 5 B I SN A R R R R
BRI sa R, SOR LA 1, 320 nm ARSI A, =
3.777, A, = 0.531, KFBR%F N 85.93%, MAFIRINRE
BEZRNGETMHEMEREE T

E1 SHEERBEERYR

Fig. 1 Effectiveness of humic acid removal by Calcium
Chloride

AL AbBEET; A2: AbBRJS.

Note: Al: Pre-treatment; A2: Post-treatment.

Hfl DNA £ BZE b H 5 EDTA # &
FEOII-01 e A EDTA #5470 19 LA BFIE A L
A, DNA $2HRZE i i A 21 4 e 5 7 A0S
55 BB R SO AR RUTTE 2 S, WA DNA $2 s
BN EDTA #5457, EDTA 1 LUK A6 45 5 )6
B TR TV B U Ve s e, RO I A R, BRI T Ak
5 R BRIEFE IR I ROR, 520 DNA $EHAl B, BA T
2:7F DNA $2 022 v rh oK il EDTA 26571

2 0 2 firp Tl RE S R 45 5 b o LR S T S A
11, 2B AR M RN A0 i SR il 5 A o AR P )
8 1 )1z By & SDSEO-1020-211 - 2 ity 524 fige ity i 1 gt
LIRS UL, N T %R BT
W FE ], ASCRM T SDS 5 RS A i
ey

DNA [ULTE T M B . 2R 2 1 8000 Al
SR, fd 15 2l 8000 FISINEE) DNA F= i
ST R R, HIRZ A BRI PCR,
CBEUTYE DNA A I T 5 R S 0vE, il ks R
PBEIITE DNA . ASEETE SR 1 338 HE K 4 DNA i) 72
w2 R L 1) S A R IS % b i RN SR A
VIR
22 SIE-SDS-EEESHMBAMAEX 6 #A
B L1EEF 2H DNA 2B E#1 PCR 41

AT -SDS-F VL AU A P Fp 1L Z2H DNA
WO PR BURE P 4 DNA 45583 K 2, 3. 4,3
AN, R, 3 R BRI A A S R A
DNA [ E AR & . FEH 41 DNA [ oD {E &
LR 2, HOTEHEE DNA 1Y 260/280 {H 5 HoAh
WiFP 7 B DNA Y 260/280 {2257 B3, % W6
SRR ZE RN SN, BT RR 260/280 R T
R 5 2 19 260/280 {H, H.H Zhou J %! Dave S
Bachoon ZEPHGE S, b C Yeates ZEPHi B 100
55 7, C Yeates Z B¢ 100 VA 1.69 XAMA
m TASCH T A, Biridde it DNA 1 260/230
5 Ak T HRE DNA fY 260/230 {22558 i %,
260/230H 5 T 777k, 742 E DNA 1 260/230
H5 72 =4I DNA ) 260/230 {HZEF B, Kk
W6 SHEfh 23 AR E SN, 260/230 (AR T k=,
H I Jackson CR 2538 1975, Dave S Bachoon 25124
HAE Y 260/230 fE /N 1.09, KA 1.35, C Yeates
SRR 100 R/ 110, Sk 1.69, i
R/ 0.89, FoK 1.97,

PCR ¥4/ + 3% DNA HEEA FEHi&, Tag
DNA Z4 il 4} 65 5 PR AR FRURR, B 50 R () A7 AE 52 i g
R B R PCR 48 38 A o —Fh Ak i+
1 DNA ZiBE 5452, 16S rDNA #H80F, 75k 4
U DNA FESH W1, W2, W5 FifE 25 %, W3, W4,
W6 Fi B 5%, 3 AN E &, PCR 25 ILE 5, 453 EM
FAALES-SDS-HF A Ir 2 B FE 4 DNA v LU F9
1 16S tDNA, HE M. J5 ik Rk =43 42 HL
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) 6 /1> DNA KR FEDRIRVREE . R RE S A% . 25 %A1 FEARTE 25 15 R 100 {5 BE T A 4545, HAE 100 155
100 f%5 Fi#£47 PCR, 45010 6. K 7. Kl 645 BT &5, W2 SFEGTE 25 (5B N A 44, W3
R, WA SHERTE 5% 2515 100 (5B A SHEMTEIR IRV EE R 5 A58 B T A 400, W5 SR
Zalr, HAE 100 fEFRE N, &aliiest; W3 Fl WS 5 7 25 f5 1 100 546 B T A 5, Sl tbiss; we
FERTE 100 (5 R T A2 . B/ 7 45REH, W15 SEERTE S A5 25 R N A &,

R2 IFAEX 6 AR LBIREAI R EYEEH DNA R =EFAE

Table 2 Yield and purity of extracted microbial genomic DNA from six different soils by three methods

Sample Method DNA Yield (mg/L) Aseo Asgo 260/280 260/230 Valid N
W 1 1 113.81%* + 7.87 2.28% + (.16 1.41%*+0.09 1.614*+0.01 1.324+0.07 3
W 1 2 505.74% + 15.07 10.11%° £ 0.30 8.1550 + 0.44 1.24% + 0.04 1.03%°+0.10 3
W 1 3 57.10% + 45.50 1.14% + 0.91 0.75% +0.56 1.49%° +0.09 1.14%%° + 0.02 3
W 2 1 72.68* £ 8.19 1.45% + 0.16 0.93%+0.10 1.56%*+0.01 1314+ 0.14 5
W 2 2 127.16° + 18.97 2.54% + 0.38 1.78% +0.31 1.43% + (.04 0.74%° +0.02 3
W 2 3 37.82 £ 6.13 0.76° + 0.12 0.52%°+0.08 1.46% + 0.02 0.89%° +0.09 3
W3 1 94.45% + 17.67 1.89%* + 0.35 1.13%+0.20 1.67°+0.03 1.814+0.10 3
W3 2 53.75"" £ 15.05 1.08%° + 0.03 0.74%° +0.23 1.46™ + 0.04 0.57° £ 0.06 3
W3 3 9.30% + 2.68 0.19% + 0.05 0.14% + 0.05 1.36°+0.22 1.04°£0.11 3
W 4 1 44.27% £ 9.07 0.89% + 0.18 0.58%+0.11 1.524%+0.06 1.97%% + 0.62 5
W 4 2 39.78% + 4.75 0.80** + 0.10 0.56** +0.05 1.41%4+0.07 0.58"°+0.03 3
W 4 3 6.74™ + 3.00 0.13% + 0.06 0.14% + 0.08 1.05%+0.19 0.91%°+0.19 3
W5 1 199.82 + 12.65 4.00 + 0.25 2.66+0.21 1.50%* +0.04 0.92%+0.06 4
W5 2 23929 + 91.52 479 + 1.83 3.50 + 1.36 1.37%+0.01 0.70%° + 0.02 3
W 5 3 172.90 + 56.71 3.46 = 1.13 2.31+0.81 1.51%+0.05 0.72%8°+0.12 3
W6 1 72.16% £ 12.01 1.44% + 0.24 1.014+£0.17 1.43 +0.00 0.89%+0.07 5
W6 2 130.36" + 12.90 2.61% £ 0.26 1.93%+0.18 1.35+0.01 0.72°° +0.02 3
W6 3 10.45% + 3.08 0.21€ + 0.06 0.17¢+0.05 1.27+0.24 0.95%*+0.08 3

W REFHFEREZSREFEP<0.01), NEFEFRERDFHEP<0.05).

Note: Uppercase letters represent most significantly different (P < 0.01), and lowercase letters represent significantly different (P < 0.05).

6 5 4 3 2 1 M bp bp 6 5 4 3 2 1 M bp

— 23130 — 23130 .

— 6557 — 6557 B

— 4361 — 4361 6557
— 4361

_ 2322 — 2322

— 2027 — 2027 — 2322
— 2027

— 564 — 564

— 564

B2 6MMARLEBEMEREL DNA BIXEQ NEER)-HiHE

Fig. 2 Gel electrophoresis of microbial genomic DNA (three duplicates) from six different soils by new method

, ) © HERFRMEVTRMATERSWEE  http://journals. im. ac. cn
http://journals.im.ac.cn/wswxtbcn



ek

2R AR i R Y DNA SR BOR HE I H AR 1135
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Fig. 3 Gel electrophoresis of microbial genomic DNA (three duplicates) from six different soils by method two

6 6 6 5 5 5 4 4 4 3 3 3 2 2 2 11 1 M bp

E4 6MARTIEREYERELE DNA BXEIGNEES)-F3%3

Fig. 4 Gel electrophoresis of microbial genomic DNA (three duplicates) from six different soils by method three

M bp

— 2000

— 1000
— 750
— 500
— 250
— 100

B5 6MARIIEMEMERELE 16S rDNA i B kEG MNEER)-#FAE
Fig. 5 Gel electrophoresis of microbial genomic 16S rDNA amplification (with different dilutions) from six different soils
by new method

1:100 1:25 1:5 Undiluted

6 5 4 32 1 6 5 4 32 1 6 5 4 32 1 6 54 3 2 1 M bp

Bl 6 6FMAELIEMEMEREL 16S rDNA EREHRBEH T 8 EKE-F3% 2
Fig. 6 Gel electrophoresis of microbial genomic 16S rDNA amplification (with different dilutions) from six different soils by
method two
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1:5

Undiluted

B7 6F#MAELEMEMEREL 16S rDNA ERRHRBER T B EKE-73%3
Fig. 7 Gel electrophoresis of microbial genomic 16S rDNA amplification (with different dilutions) from six different soils by
method three

it

AAEG-SDS- vk F] LA i S S BRE R, T 4

B DNA gl s, BRI/l 23 kb 240, 1)
T4 44 16S tDNA, HAERTEE, K294 h 24 580
DNA M2, v W HF R . s RR Y 5 & &
JE3 58 o A A A W R VR S5 R AR
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