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Ttable 1  The properties of soil samples tested in the study
Samples  Location Sampling Time Soil Type H,0(%) pH number
1 Guangxi Province, Beihai City ()7 7445 b 17) 2011.7 Light black, spongy 32.1 4.88
2 Shanxi Province, Luliang county (1117545 = %2 8) 2011.8 Black 22.5 5.20
3 Hubei Province, Yingchen City (J§1Jb 45 N3 1) 2011.7 Khahi, humid 30.2 6.35
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Fig. 1

Electrophoresis analysis of total DNA isolated from three different soil samples using Method 1 (lane 4, 8 and 12) , 2 (lane 3, 7 and 11) ,

3 (lane 2, 6 and 10) and 4 (lane 1, 5 and 9) , respectively. DNA obtained from 10 g soil sample was dissolved into 200 wL TE buffer and detected

by electrophoresis with the loading volume of 2 L in each experiment. Lane 1 —4: soil sample 1; lane 5 —8: soil sample 2; lane 9 —12: soil sample

3; M: N\ DNA/HindIII.

R2 AMTIERE3 MLBEEMAY DNA BX

Table 2 DNA quantity analyses isolated from three soil samples using four methods

DNA quantity/ (pg/g) *

Soil samples

Method 1 Method 2 Method 3 Method 4
1 1.53 0. 08 3.22£0. 11 62. 14 +£0.55 82.09 £0.95
2 2.32+0.12 4.72 +0. 18 30.51 +1.30 59.05 +2.05
3 2.07 £0.11 6.38 £0.09 58.12 +0. 81 95.67 £1.56
Average 1.973 4.773 50. 257 78.937

* Values are presented as the average DNA quantity per gram soil and thestandard deviation (shown in brackets) from three independent experiments.

75 3R S PRI FE v, DNA 1R 75 %) 52 3| 4 4k
P15 TR ~ Ty S0 o 5 1) G 1T 5 ) s B9 1) S 56
YEo THH AL DNA FE 5 4l B2 (1 F5 b5 A260/A280
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LW 5T AN Wy 2 ) 0 ) s O BEAR LU A AR
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1.0, 15 B L rh 2 1 00 B B PR S5 A I A 1R 22 » T Vs
2 A8 3 A4 DNA (R4l B s AT 3 51, J3% 4 (e
f¥) DNA 4l FiF fg; =, A260/A280 Fl1 A260/A230 LA
) e eI FEARK S

*3 4 FAERI3 M LIEH R DNA dE S

Table 3 DNA quality analyses isolated from three soil samples using four methods

Aggo /Ao Aggo /A0
Method

Sample 1 Sample 2 Sample3 Samplel Sample2 Sample3
Methodl 0.97 +0.03 1.17 £3.08 0.85 +0.05 0.66 +0.01 0.72 +0. 15 0.77 £0. 06
Method2 1.65 0. 11 1.53 +0. 10 1.62 0. 06 1.55 +0.07 1.46 £0.03 1.63 £0. 19
Method3 1.65 £0. 15 1.55 +0.08 1.59 £0. 06 1.12 +0.07 1.32 +0.04 1.50 £0.20
Method4 1.77 £0. 17 1.73 £0. 09 1.64 0. 04 1.68 £0. 08 1.70 +0. 18 1.82 £0.07

* Values are presented as the average OD A260/A280 and A250/A230 ratio and thestandard deviation (shown in brackets) from three independent

experiments.
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Jii » B 40 B ) 16S tDNA 3 1 5| 3k 47 47 14, 45 1
DL 2. J7k 1 $2EUE DNA B g b PCR 97 38280 1
I Ze, LR YA A, BEIZ O R R IO
DNA 5277 Ye i 0 fe ™ 7, X AN 45 BAR 455 77 1 DNA
LR AT I 25 B — 3. Ty 2.3 A4 3REUH
DNA #Jfed 5 b B AR gty Joh 5k 4 19 200
el UEHITTE 4 $REU DNA FE b2l B2 L Hoe =
Rl VA By, v DL A T 5 228 2 T A ) 7 5

o

E2 4 #h755%5EAYT1E DNA #1T 16S rDNA ¥ 1y 45
RO

Fig. 2 Electrophoresis analysis of 16S rDNA amplification from soil
eDNA isolated from three different soil samples by using Method 1 (lane
1,5and9), 2 (lane2, 6 and 10) , 3 (lane 3, 7 and 11) and 4 (lane
4, 8 and 12) , respectively. Lane 1 —4: soil sample 1 ; lane 5 -8 soil
sample 2; lane 9 —12: soil sample 3; M1: 1 kb DNA ladder.

2.5 kiR kA& £ 1% DNA F B K/

Xt 4 B 7 VAP A 2 (10 1 5 eDNA ZEAT Bk o
UKo BT DNA J Beff) K/ o B 3-A w4
AFSEHOTVE N 2 5 L 15 201 L 58 5 DNA
Fi BOR/N R BT IR 45 58 Wl LLW] S A i 5 9k 2 I 49
(1 DNA FrBed /b, J5ik 1 A3 13 2] 1) 1 3 DNA
B AE 20 kb A Ay, i1 )T 4 45 2 ) DNA
Fir BOKHR > i 23 kb, B8 W] 35 19 K F Bt DNA
MLl 7 30E = F oy k. B 3B Bon A s
4 N3 5 LB BRI DNA B K w) ik #1100
kb 747 .

o — 485
—335

3 PFGE #illl DNA FE K/

Fig. 3 PFGE results for analyzing sizes of DNA fragments. A: DNA
isolated from soil sample 2 using Method 1 (lane 1), 2 (lane 2), 3
(lane 3) and 4 (lane 4) , respectively. B: DNA isolated from soil sample
3 using Method 4. M: N DNA/HindIll; M1: NEB MidRange PFG
Marker 1.

3 itk

B A % i DRI 4 27 0 03 AR ) 2 BOR (R P
Ji » SE T BEARIE IRV 16 77 V2R 9 L SR E W) 2 F
PR R AZ 4 B BRL 5% U5 S R SR A9 21 T
FIM o P g S ) 2 B 2 — 2 BRI R
TIEAEYIR S DNA BIFFE I B AN A, X $ B P
FI T4 eDNA [P ER WA BRI ZE 5 o AT HF5T
A ZHENE oy TR 22 AR, 5K DNA (7= 05
H G X DNA J BOR/NEESRAN = TAETUAE
YRR W6 Bk DR S 53 25 AR 3 A IR A 5 7
W5 221K DNA Jy B s 4Rk, B aiRes )
1338 eDNA J Bt K/N—fEfE 70 kb LLF, & it 4lifh
[ 5 15 2% DNA FBER 278 40 kb LUR, Hd &
F T A 3 cosmid 72 55 PRI 20 SC PR i AN A 51 R 15 15 21
BRI DNA v B, 3X A 4348 g 3 N By L 48 22
B DRI SC 2 A T g o
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R4 4 FMHZELLIRME Y DNA BY775%
Table 4 Four methods for soil microbial DNA isolation in the study
Method Mainstrategy Merits Demerits Field of application
1 Thermal lysis Easy operation and low Low: diversity, b ad DNA Construction of libraries with small inserts
cost purity and quantity
2 In situ SDS-CTAB lysis Better DNA purity Low DNA quantity Construction of cosmid libraries
3 Enzyme lysis Better DNA quantity Small DNA size COI’ISU"IJCI.IOI’I ?f hbrarleis with <40 kb inserts
and biodiversity analysis
4 SDS-enzyme lysis Highest DNA quantity and ~ Complicated operation and  Construction of libraries with larger inserts and

quality, largest DNA size

time consuming

biodiversity analysis

N A3 P R AR ) R DNA 32 B 0] 43 4 3 A
AP IR (1) T3 ) 40 i (1 24 % R DNA K5,
FEEL; (2) DNA ML fh 2tk . AR DNA [
A ER AT VF 2 AN [F) 18 7 6 B AR A 2 24k 453 21 1)
FERL A, JUIE 2 KT BEIK DNA [l i % R g™ .
FU A SCHR AT 4R 108 1 3 B 5 925 (R AT e o5, A HIF 5 3 ST
TR Ak R E W S DNA 2 EU 5 & (5 ik
4) , fEhe3R3 95 pg DNA/g 1338, DNA 485,
A260/A280 1 A260/A230 Lt A1 ¥ 432 3 3 AE K °F,
DNA J B f5 KTl ik 3] 100 kb A 47, Gefs B4 T
PCR. V) 555> TAEW) S0 . B JriEM L, 77
P4 R — LB GGG AT gs R ILE 4.
SRR UL, J7E 4 7ELUR JUAS S D BRI AT T Ak
REFH

(1) 88 hn 7 oAb 25 0% . 9 508 i 0% 1 o SRR
LT LE IR RIORE A% J5T > G IR 0T - R T2 1 4 i
ZLHT NN DNA SRR » KA S 3CE AR 37°C H#2
PR (180 r/min) 4b¥H 30 — 45 min. — 7 [l 344
S, R T JE B4t 5 — 7 42 HGE  if) CTAB fig
FE AP - e A T B R S A T RN T B IR
S JFUN DNA J5T 5 [ 5210 o

(2) SR SDS-5 B Bigv L 24 iR B An M o iy 39
S 245 A W Al Al B 4 i 2 A U % AR A
LB BAL IR 45 5 SDS I T i1 fie e 200 b 2R At
JH AN 3o A A v i Ak ) ol K A4 3 e DNA
24, 50 DNA s, RSO IE 985G e 17—
Tt e 28 fifk 400 PR 1 79

(3) E L A= A ML 24 Js > B I\ 175 4
UM . — R se )5, s B E 0, 85
SR A AR B 22 B 11 4% 00, W 5 B R I 3K B Ak EE R F)
TR H B DNA [32E . o S 76 40 i R 52 J5 L%
TN 175 ARBR AT » ARSI 2335 73 H 1 2% 0L
i HLnJ DA 15 2R B8 T80 HE >R ¥ K v Bt DNA H 8

B3 g2 0k T U B0 T K45 K F Bt DNA 9
JLF.

(4) % # 20% PEG, 2.5 mol/L NaCl 3k J{ i
DNA. K2 HRIE 1 7 1548 2 H 7 I RE TG K S
SERYTUE DNA, 5256 UE W FL 30 UE ROCR IF A 2R 47
IR 2 E 1 TR TE IR ~ 153 2R ) ot~ A B U0 ) 5 4% ot S
Al LAR AR DNA i, 45 5 sE i alifb TAE T R A E .
A H 20% PEG, 2.5 mol/L NaCl 4°C 7%, 0] & —
PEIUTIE DNA, 35731 DNA Ff i 2% i b, WA s
s DNA [F1528.

(5) FJJT] PVPP #:4lifk, DNA K 5o K2 BF9T
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JIEBE I FL vk > VIR TRIHC DNA | o X285 ik A
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Rl ok, & G EI Sz, v T AR 2
R S FEAH SGHE A D) B i 5> kB8 e o R
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B U R A B R
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Optimization of soil microbial DNA isolation

Yudong Zhao, Jun Zhou, Jing He
State Key Laboratory of Agricultural Microbiology, Huazhong Agricultural University, Wuhan 430070, China

Abstract: [Objective] The vast majority of microbial resources has not been exploited and utilized because more than
99% of microorganisms in soil cannot be cultured by conventional means. The quantity and quality of environmental DNA
(eDNA) are the most important issues in metagenomic study. Here we set up an optimized method for high quality soil
microbial DNA isolation, which can be applied for microbial diversity study and metagenomic library construction
containing large eDNA inserts. [Methods] After comprehensive comparison of strengths and weaknesses of the commonly
used methods for microbial DNA isolation, we proposed a new method by optimizing several key procedures of isolation,
including combination of sodium dodecyl sulfate (SDS) -hexadecyltrimethylammonium bromide (CTAB) and lysozyme to
lysis cells, usage of chloroform in stead of phenol to remove protein contamination, filtration with the
polyvinylpolipyrrolidone (PVPP) column to purify DNA. Using three different soil samples, we compared the optimized
method with three reported methods in the literature by analyzing soil eDNA vyield, rate of purity, size and ability of PCR
amplification. [Results] The quality of soil eDNA isolated by the optimized method was significantly improved. We
obtained 95 g DNA per gram of soil. OD A260/A280 and A260/A230 ratios of DNA were much closer to the ideal level.
More desired PCR product was amplified and maximum size of eDNA reached 100 kb. [Conclusion] High quality and
quantity of soil microbial DNA can be isolated by the optimized method we established, which provides a powerful tool for
metagenomic research to exploit uncultured microbial resources in soil.

Keywords: soil microorganisms, eDNA isolation, quantity and quality of eDNA, PCR amplification, large DNA fragment
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