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ABSTRACT Objective: In bioleaching process, the microbial community structure analysis, based on high purity, less loss of geno-
mic DNA extraction, plays an important role. To solve this problem and find out a more sensitive, rapid, economical and practical way to
extract genomic DNA from bioleaching acidophiles, two commonly used DNA extraction methods, boiling and Kit, were compared in
the study. Methods: Boiling and Kit methods were used to extract genomic DNA from six different leaching bacteria. The extracting
effects of the two methods were compared in terms of the concentration, purity and recovery of the extracted genomic DNA and the influ-
ence of extracted genomic DNA on PCR (Polymerase Chain Reaction). The sensitivity of the two methods were compared through Real-
time PCR where the same mesophilic acidophile was treated with different decimal amounts of cells. Results: The results showed that the
genomic DNA extracted from the equal amount of bacteria (108 cells) of gram positive bacteria (1 strain), gram negative bacteria (4 strains),
archaea(l strain)bythetwomethodsare verydifferent. The six kinds of genomic DNA extracted with the boiling method are muchpurer thanthose
extracted with Kit method, and the values of 0D260/0D280 of the former are closer to the value of 1.8 t0 2.0 (the OD260/0D280 value of
pure DNA falls between 1.8 to 2.0). Recovery of genomic DNA with the former method can be up to 16.7 times that of the latter. While
compared to the kit method, the concentration of extracted DNA template could be detected through Real-time PCR with lower
concentration of cells (102 cells) could be detected through Real-time PCR when DNA was extracted by boiling method. Thus, boiling
method is higher sensitivity than kit method. Conclusion: The DNA extracted by the two methods could be used for subsequent PCR
analysis. Additionally, the DNA concentrations with boiling method increase linearly with the increase of cell concentration, while, the
increase of DNA concentration with kit method is limited when cell concentrations increase and arrive a high level. Therefore, the
microbial genomic DNA extraction can directly use the boiling method to save cost and time in the bioleaching process.
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Table 1 Cultured conditions of all kinds of bacteria

Strains Culture pH T(C)
ATCC23270 9K+ FeSO,+ 7TH,0(44.71 g/L) 2.0 30
A0l 9K+S°(10 g/L) 2.0 30
YSK 9K+ FeSO,-7H,0(44.71 g/L) 1.6 40
Strains Culture pH T(C)
S1 9K+S°%(10 g/L) 2.0 40
St 9K+FeSO,- 7TH,0(20 g/L)+YE(0.2 g/L) 1.5 40
L1 9K+FeSO,* 7TH,0(20 g/L)+YE(0.1 g/L) 1.0 40

T 5 BN PR A ORI 0, B — 1 S 1084,
1.3 7%
1.3.1 4H% DNA #2E0 (—)iX &4 DNA: ir ikl &0 -
3 B RETEE 3S Spin Genomic DNA Minipreps Kit, $2EGETE
1) BUE 108 AR P B B 3 1.5 mL 5 2504 12000
r/min, B0 3 min, 485 WS BIE, LA 150 wL TE #4077
ke, A 10 wL B HEF, IR ZIRLE 10 ming2) fiiA 500
wL Digestion Buffer 2] )5 , I A 3 wL Protease K, %) ,55 C
f3E 20 min;3) 52 IE 12000 v/min B0 5 min, ¥ IEE
# 1.5 mL LHEELEH, A 300 wL Solution B, 14154 ¥
RS4R3 3S A1, A F A 2.0 mL Collection Tube, %
B 1 mL Tip SkICRE & & 28001, 12,000 t/min, 2 75
O 1 ming5) BUF 38 #, 35K B0 B ; B4 il [7)
— MBS T, A 500 L Wash Solution, 12,000 r/min , 25 i

B0 1 ming EEZOPIR—IK;6) BUT 3S 41, 2 K08 iy
AERIE o B AT T T ] — AR B0 R, 10000 r/min , 253 B0
2 min, D) B 2258 B4 () Wash Solution; 7) YEAEFH It fif A 60 pL
TE, $#4EFRAKT B T4 1.5 mL 5% 2.0 mL 2.0, 2 iRk
37-55 C it E 2 min; 12000 r/min, 25 & 25,0 1 min; IEESF Y
AR 3P 20 DNA, % DNA ¥ 5] 200 wL EP 4 1,- 20
C {5 o

() k242 DNA A3 B3R 6 BEPTR A 07, B0 &5
108 ANEG 1A, &) 1.5 mL f S04, 12000 r/min, 5.0 3 min,
SRIGWF B3, A 60 L TE B0 ffi iAok, 100 C /KA 2
min, 13000 x g &5 E5.0> 1 min, FIE/ER DNA #iHz,-20 C {4
g Mo
1.3.2 DNA 45fE GREMERRAEN B ERTEUY) DNA K
S, LA TE 25 (AXTRE, 7E NanoDrop & 486G EEH FillsE
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5 16 S rRNA T a4 30 PCR 514y, 3R R MAEH
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PCR Y & T A28 1, PCR £&44:95 C Fikb ¥ 3 min, 95 %
30,56 C 305,72 'C 30 s(32 MEFF), 4 72 C HEAH 10 min, HL
10 L 3385724 2 %3 e e i s ik , LA 250 bp- | DNA ladder
YER o3 F il , 25 16 A B % R, EB Yu A, BEIR iUIR &
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Table 2 Concentration, purity and recovery of genomic DNA from six bacteria extracted by two methods

Kit Boiling
Strains Concentration 0D260/ Recovery(ng/10° Concentration 0D260/ Recovery(ng/10®
(ng/pL) 0D230 cells) (ng/pL) 0D280 cells)
ATCC23270 6.97 1.61 407.4 8.6 1.96 516
A01 5.07 1.67 304.2 11.6 1.92 696
YSK 4.17 1.55 250.2 54 2.05 324
S1 6 1.7 360 6.93 1.67 415.8
St 3.6 1.13 216 24.5 1.46 1470
L1 5.83 1.41 349.8 97.47 1.56 5848.2

2000bp

| REF EIREVHE E 26 DNA 84 H PCR F=#p 5k B ik 43 4
(A&EBE BIXFEZE)

1,7 B3t A E AR SN LSRR (=K E 160 bp );2, 8 Arxd
BT E R A B TEAT B (794K E 175 bp); 3,9 B Xt R B #R A g X
SAURIBHEE (1K B 168 bp )54, 10 BT X L E Mk A B iR mAT & (7=
WK 150bp);5,11 B K E A BARENTRUATE (Y KE
261bp);6, 12 B3t R BB IR A RS HAREER SRV E (P2 E ) 248 bp )
Fig.1Gel electrophoresis of PCR products generated from genomic DNA as
templates by two extraction methods( A. kit method; B. boiling method )
Note: 1, 7 for the A. ferrooxidans (product length 160 bp); 2, 8 for A.
thiooxidans (product length 175 bp); 3, 9 for L. ferriphilum (product length
168 bp); 4, 10 for A. caldus (product length 150 bp); 5, 11 for S.
thermosulfidooxidans (product length 261 bp); 6, 12 for F. thermophilum
(product length 248 bp)
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Correlation Coefficient: 0,996 Slope: -3.400 Intercept: 43.340 Y =-3.400% +43.340 o

PCR Efficency: 96.8 %

Threshold Cycle

So e B R B
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2 Real-time PCR friE i &
Fig.2 Standard curve of Real-time PCR
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Table 3 Comparison of recovery of DNA by two kinds of methods

Initial cells
Methods
106 10° 10° 10? 10
Kit 5.37x 10? 2.75% 10* 1.46x 10? 7.16% 10 0 0
Boiling 3.09% 10° 3.96x 10* 1.61x 10° 6.40x 10% 2.8x 10 0
3 Wit DNA ¥ B i TR, X2 BB IR T TR A 5 2= Y 4t g

FETRERRB R GERE 02 f IR A TR ) b 25 Fh TR B8 A
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