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A Comparative Study on Bacteria DNA Extraction Methods
Used for PCR Amplification
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Abstract:The 16S rRNA genes amplification effects of the four simple total DNA extraction methods
(freeze-thaw, boiling, alkaline lysis, and ROSE) were compared by extracting DNA from the Gram-neg-
ative and gram-positive bacterial strains of 14 genera. The results showed that the extraction effects of the
methods from superior to inferior were in the following order: freeze-thaw, boiling, alkaline lysis and
ROSE. The freeze-thaw method had advantages of cost-effective, time-and labor-saving and non-pollu-
tion. However, it was not always effective for minority gram-positive bacteria. When the DNA extraction
of a large number of bacterial strains was required, the freeze-thaw method to extract total DNA of most
bacteria may be first used. For the minority of DNA extraction samples which failed, it was advisable to
discard the suspension from the freeze-thaw method, then use the chemical methods such as CTAB, SDS
or DNA extraction kit for supplement. The freeze-thaw method to extract total DNA could not only save

time and reduce cost, but also decrease the production of organic waste during DNA extretion.
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1 MRS ®
AL E
HEBHMETE 7 KK, 4045 ¢ Escherichia coli ATCC
8739 \Acinetobacter sp. 1PNM-1 Massilia sp. 1PNM-3 |
Sphingomonas sp. 1PNM-9 | Herbaspirillum sp. 9PNM-
13 Ralstonia sp. 6HR-14 Fl1 Moraxella sp. 1NM-7. §&
2L PH M 8 AR, 145 Bacillus subtilis ATCC 6633,
Staphylococcus aureus ATCC 6538, Deinococcus sp.
1PNM-7 Arthrobacter sp. 9PNM-1 | Curtobacterium sp.
6PNM-17 , Staphylococcus sp. 1NM-17 Streptomyces sp.
6PNM-9 FI Kocuria sp. 1PNM-16. H: A7, Escherichia
coli ATCC 8739 . Bacillus subtilis ATCC 6633 F1 Staphy-
lococcus aureus ATCC 6538 H |~ 444 12k Yy v R AR ek
b PR R 20 B B X
1.2 R R ER
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1.3.3  ##%" fnA 50 pL 0.5 mol/L NaOH ¥
W B OB, PAE 30 s BUS pwL AR TCH Y 0. 1
mol/L Tris (pH 8. 0) B 100 1%, AR BERAE A
Btk
1.3.4 ROSE %" [ HinA 200 wL ROSE
Buffer[ 10 mmol/L Tris (pHS.0) ,312.5 mmol/L. EDTA
(pH 8.0),10 g/L + ke FEHLZFRH1,10 g/L R 24
RIS LEEA |, I E 30 s, B 90 °C /K 20 min Ji5, K
765 min 10 pL YA A JC TR AR K H B 100 %, LA
i BRI A A AR
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g/ L By IeH B J Fh VRSN, AR 4 R K T ok S 1T 4 o
Y DNA $EIOT LR RCR. % rh 2 IR B4 1
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1.5 kb, M2k A ROSE AR 7 w22 B M B Y S
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Moraxella 4 /> J& [P TR AR 15 2] T 847 19 PCR 9731450
A 3 N B AR PCR 9 BSR4 22 Bk
4 Fh 7 g R 2 B TR DNA Y SR IO A7 A 5
RH)ZE 5, R R RE B4R IR T 7 BRASTA] s i)
=% FH Kk B9 B DNA | {X Staphylococcus aureus
ATCC 6538 fY &k DNA SR AE R Zh#2 . R FH 28 123 )
BEENER I T 5 Bk 22 BHAE B Y S DNA, {H 42 B
Staphylococcus aureus ATCC 6538 | Deinococcus  sp.
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JkiB 1: DNA maker DL5000 ; i 2 ~ 8 . &= 22 BAME R bR , KKl Escherichia coli ATCC 8739 Acinetobacter sp. 1PNM-1 Massilia sp. 1PNM-3  Sphin-
gomonas sp. 1PNM-9  Herbaspirillum sp. 9PNM-13 | Ralstonia sp. 6HR-14 Moraxella sp. 1NM-7; 3k i 9-16 . & 22 BHE E bk , KK K Bacillus subtilis
ATCC 6633 ,Staphylococcus aureus ATCC 6538 | Deinococcus sp. 1PNM-7 | Arthrobacter sp. 9PNM-1 | Curtobacterium sp. 6PNM-17 | Staphylococcus sp.
INM-17 ,Streptomyces sp. 6PNM-9  Kocuria sp. 1PNM-16;3kif 17:%5 .

a: %@?72;13: %‘\%72:0: @ﬁﬁﬁz;d: ROSE .

B 1 7R[H DNA $2IR5 1) PCR 4 B RCR

Fig. 1 PCR amplification of bacteria DNA extracted by different methods
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Deinococcus , Arthrobacter . Streptomyces K1 Kocuria Jg& 1)
PR DNA S2ICH A ). BT 5, X 40 58 5 DNA
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Fig.2  Operational procedure of bacteria DNA extraction
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