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Comparison and Optimization of Methods for Metagenomic DNA
Extraction from the Frozen Soil of the Glacier No.1
in the Tianshan Mountains
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(The Food College of SHIHEZI University, Shihezi University, Shihezi 832000, China)

Abstract: This study is aiming to establish a method for total DNA extraction from the frozen soil of
the Glacier No.l in the Tianshan Mountains. Four DNA extraction methods (SDS-CTAB,TENP,
TEN and Zhou method )were used for DNA extraction from the frozen soil,and the yield, purity and
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integrity of the total DNA produced were compared. Among the four extraction methods tested, TEN
method produced the highest purity with a A y/A 550 and A 2s/A 53 ratio of (1.82+0.40)and (0.97+0.38),
respectively,and the yield of TEN method was (392+44) ng/g frozen soil. We further modified the
TEN method by adding a pretreatment step. The A /A and A /A ratio of the extracted DNA
reached (1.92+0.15)and (2.03+0.31) ,respectively,and the DNA yield of TEN4 method reached (449+
61) ng/g frozen soil. 16S rDNA,26S rDNA PCR analysis,and restriction digestion analysis of the
DNA extracted by TEN method further proved that the DNA was qualified for the construction of a
meta-genomic DNA library. In summary,a modified TEN method suitable for DNA extraction from
the frozen soil of the Glacier No.1 in the Tianshan Mountains was established , which could be used
for meta-genomic DNA library construction.

Keywords : metagenomic DNA , DNA extraction, frozen soil,Glacier No.1 in the Tianshan mountains
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Table 1 Primes sequences and PCR product

16s rDNA 5’ -AGAGTTTGATCMTGGCTCAG-3’ 1 500
1492r 5’-TACGGYTACCTTGTTACGACT T-3’

26s rDNA NLI 5’-GCATATCAATAAGCGGAGGAAAAG-3’ 520
NLA4 5’-GGTCCGTGTTTCAAGACGG-3’

1.6 FIHiAE4 S DNA BYBR #I BT
U A 9 B DNA [ B D) 4% HR. FastDigest
R ) N V) Bam HI 4 HE 4 W V1A R 3517 i
I, 78 37 CK BV 3E & FE] 5 ,80°C,5 min K 3%
Ji AT BN M O M PR T
....... AR

2.1 AEEHETHEY S DNA BB A ER L E
+ 3 DNA (15 A4l & 2 2E 4 DNA $2 5007

I
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B 2 ANEEAE bR, 4 BT EE DNA B it Fn 4l
BERIIE S5 R ILER 2, W3R 2 il I 3 YOFA TS5
Ht TEN 1552 0 DNA (975 % 85 5 , 4 (392+44) ng/g
% 1. SDS-CTAB #: fil TENP 3£ 15 R 5%, 55—k
448t DNA 753 (95.67 +1.56) wg /g +HEAH L', 7
+-rfr DNA 1945 2 W] AR AR, X AT 68 i T 0K )1+
Hh B A AR e A R TR AE ) A ) 2R A
AL, N2 o] LLE 4 B4 BUy 25 7 4%
DNA (1) A /Ao LAEYT/NF 1.0, BEEA $2HC DNA

®2 FEERAERGH DNAGXRMAELLE
Table 2 Comparison of yield and purity of DNA obtained by different extraction methods

DNA 153/
Zit> (nglg #1) Al
SDS-CTAB 296+48 16 1.67+0.58 3 0.96+0.23 24
TEN 392+44 11 1.82+0.40 22 0.97+0. 38 39
TENP 17577 44 1.61+0.06 4 0.72+0.05 7
Zhou 351194 55 1. 7+0.07 4 0.83+0.26 32
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Fig. 1 Electrophoresis result of genomic DNA extracted

from frozen soil samples by different methods
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Table 3 DNA yield and purity extracted by the TEN method repeatedly and TEN3 method

DNA 5%

YIRES D Asg/ Asgy

(ng/g %t)

A ZI\(»/A 230

TEN 383157 15 1.60£0.17 11 0.96:0. 2
TEN1 410£72 18 1.97£0.13 6.5 1.6520.13 8
TEN2 6115 25 2.57+1.32 21 0.42:0.12 4
TEN3 41391 24 1.76:0.04 3 1.08+0.24 41
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Fig. 2 Electrophoresis result of genomic DNA repeatedly
extracted from frozen soil samples by different
TEN method
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Table 4 Effects of pretreatment with TEN buffer on the DNA yield and purity

DNA 1§ 38/
il A /A g Asf/Ary
1. (ng/g {;ﬁi) m/ 80 60/ 3(
TEN3 424476 18 1.83+0.34 18 1.21+0.24
TEN4 449+61 12 1.92+0.15 8 2.03+0.31 16
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Fig. 3 PCR amplification using 16S rDNA and 26S rDNA

primers
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Fig. 4 Restriction digestion analysis of genomic DNA

extracted from frozen soil samples
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