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Purification of Tag DNA polymerase expressed in Escherichia coli
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Abstract: Tag DNA polymerase is one of the most commonly thermostable DNA polymerases in molecular biological
researches, which shares its basic characters with others of the family, thereby its purifying strategy could be used not only
in itself production but also in the extraction of the others as a reference. At present, the protocols reported for large scale
preparation of Taq DNA are high cost, so a cheaper method was described here. In this protocol, by heat denaturation, am-
monium sulfate precipitation and cation exchange chromatography of 724 resin, about 18 g powder of Na form resin could
recover about 27.07 mg of Taq enzyme. The total activity and specific activity were approximately 2.2x10° U and 8131.98
U/mg. The total yield was about 48.92% with 59.35 of purification folds. Analysis of quality of purified enzyme indicated
that only one protein 94 kDa was identified against SDS-PAGE and the remnant of DNA nuclease was not detected. For
PCR reaction, The amplification ability of purified Taq polymerase was not different from that of the commercially avail-

able ones. This method reported in the present study is effective and low cost, making it suitable for general purification in
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laboratories or business production.
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E. coli DH1/pTaq,
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(www.sxsz.com.cn), HEPES PMSF
DTT IPTG Amerasco S
Tween 20 NP40 Triton X-100
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1.2 Taq
20 mL LB (100 pg/mL
) 100 mL , 37°C 160
r/min 500 uL
250 mL LB ( 100 pg /mL ) 500
mL , 37°C 160 r/min 12 h,
50 mL 2 x LB (0.80 mg/mL IPTG, 100 pg/mL

) 12h ,
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5'-CCGGGATCCCCGGGTTCCA
TGGTGAGCAAGGGCGAGGA-3'  5-ATCGAGCT
CTATTACTTGTACAGCTCGTCCAT-3" GUS 35S+
GUS pBI121 , GUS

5'-AGAGAACACGGGGGA
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/ / / 59.35+3.64 48.92+2.88




Tag DNA

377

) 3h, 80.77%,

Na 8131.98 U/mg
1.17x10*U Taq ( 1)
- =724
50%, SDS-PAGE ,

DNA R PCR

Taq

Taq
, 20%,

-724 Taq DNA

Taq , Lawyer
(290 kU/mg),

2.45 kU/mg

Taq

(45 kU/18.4 mg),
, 120,
Engelke
5 300 U/mg,
6.36 ‘ -
=724 ’, 8131.98 U/mg,
59.35( 7.79),
Engelke
(>90%)
Engelke 100%
20% ,

(85%), Lawyer
Lawyer

93%,

Taq > >

£ 2 3 (References):

[1] Kaledin AS, Slyusarenko AG, Gorodetskii SI. Isolation
and properties of DNA polymerase from extreme thermo-
phylic bacteria Thermus aquaticus YT-1. Biokhimiia, 1980,
45(4): 644-651. DOIL

[2] Chien A, Edgar DB, Trela JM. Deoxyribonucleic acid po-
lymerase from the extreme thermophile Thermus aquati-
cus. J Bacteriol, 1976, 127(3): 1550-1557. DOI

[3] Mullis KB, Faloona FA. Specific synthesis of DNA in vi-
tro via a polymerase-catalyzed chain reaction. Methods
Enzymol, 1987, 155: 335-350. DOI

(4]

(3]

(6]

(7]

[8]

[9]

[10]

[11]

[12]

[13]

[14]

[15]

Engelke DR, Krikos A, Bruck ME, Ginsburg D. Purifica-
tion of Thermus aquaticus DNA polymerase expressed in
Escherichia coli. Anal Biochem, 1990, 191(2): 396-400.
DOI

Lawyer FC, Stoffel S, Saiki RK, Chang SY, Landre PA,
Abrarnson RD, Gelfand DH. High-level expression, puri-
fication, and enzymatic characterization of full-length
Thermus aquaticus DNA polymerase and a truncated form
deficient in 5' to 3' exonuclease activity. Genome Res,
1993, 2(4): 275-287. DOI

Lawyer FC, Stoffel S, Saiki RK, Myambo K, Drummond
R, Gelfand DH. Isolation, characterization, and expression
in Escherichia coli of the DNA polymerase gene from
Thermus aquaticus. J Biol Chem, 1989, 264(11): 6427—
6437. DOIL

Abu Al-Soud W, Radstrom P. Capacity of nine thermosta-
ble DNA polymerases to mediate DNA amplification in
the presence of PCR-inhibiting samples. Appl Environ
Microbiol, 1998, 64(10): 3748-3753. DOIL

Pavlov AR, Pavlova NV, Kozyavkin SA, Slesarev Al. Re-
cent developments in the optimization of thermostable
DNA polymerases for efficient applications. Trends Bio-
technol, 2004, 22(5): 253-260. DOI

Ritti¢ L, Perbal B. Enzymes used in molecular biology: a
useful guide. J Cell Commun Signal, 2008, 2(1-2): 25-45.
DOI

Grimm E, Arbuthnot P. Rapid purification of recombinant
Taq DNA polymerase by freezing and high temperature
thawing of bacterial expression cultures. Nucleic Acids
Res, 1995, 23(21): 4518-519. DOI

Pluthero FG. Rapid purification of high-activity Taqg DNA
polymerase. Nucleic Acids Res, 1993, 21(20): 4850-4851.
DOI

Yang ZG, Ding YM, Zhang YH, Liu FH. Rapid purifica-
tion of truncated Taq DNA polymerase Stoffel fragment by
boiling lysis of bacterial expression cultures. Biotechnol
Appl Biochem, 2008, 50(2): 71-75. DOI

Gréslund T, Nilsson J, Lindberg AM, Uhlén M, Nygren
PA. Production of a thermostable DNA polymerase by
site-specific cleavage of a heat-eluted affinity fusion pro-
tein. Protein Expr Purif, 1997, 9(1): 125-132. DOI
Melissis S, Labrou NE, Clonis YD. One-step purification
of Taqg DNA polymerase using nucleotide-mimetic affinity
chromatography. Biotechnol J, 2007, 2(1): 121-132. DOI
Brandis JW, Johnson KA. High-cell density shake-flask

expression and rapid purification of the large fragment of


javascript:AL_get(this,%20'jour',%20'Theor%20Appl%20Genet.');
http://www.ncbi.nlm.nih.gov/pubmed/7378495
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC232952/
http://dx.doi.org/10.1016/0076-6879(87)55023-6
http://dx.doi.org/10.1016/0003-2697(90)90238-5
http://dx.doi.org/10.1101/gr.2.4.275
http://www.ncbi.nlm.nih.gov/pubmed/2649500
http://aem.asm.org/content/64/10/3748.full
http://dx.doi.org/10.1016/j.tibtech.2004.02.011
http://dx.doi.org/10.1007/s12079-008-0026-2
http://dx.doi.org/10.1093/nar/23.21.4518
http://dx.doi.org/10.1093/nar/21.20.4850
http://dx.doi.org/10.1042/BA20070114
http://dx.doi.org/10.1006/prep.1996.0674
http://dx.doi.org/10.1002/biot.200600191

378

£ f# HEREDITAS (Beijing) 2012 34

[16]

[17]

Thermus aquaticus DNA polymerase I using a new
chemically and temperature inducible expression plasmid
in Escherichia coli. Protein Expr Purif, 2009, 63(2): 120-
127. DOI

Kim YJ, Lee HS, Bae SS, Jeon JH, Lim JK, Cho Y, Nam
KH, Kang SG, Kim SJ, Kwon ST, Lee JH. Cloning, puri-
fication, and characterization of a new DNA polymerase
from a hyperthermophilic archaeon, Thermococcus sp.
NA1. J Microbiol Biotechnol, 2007, 17(7): 1090-1097.
DOI

Moreno R, Haro A, Castellanos A, Berenguer J. High-level
overproduction of His-tagged Tth DNA polymerase in

[18]

[19]

[20]

Thermus thermophilus. Appl Environ Microbiol, 2005,
71(1): 591-593. DOI

Bradford MM. A rapid and sensitive method for the quan-
titation of microgram quantities of protein utilizing the
principle of protein-dye binding. Anal Biochem, 1976,
72(1-2): 248-254. DOI

Laemmli UK. Cleavage of structural proteins during the
assembly of the head of bacteriophage T4. Nature, 1970,
227(5259): 680-685. DOI

Roayaei M, Galehdari H. Cloning and expression of
Thermus aquaticus DNA polymerase in Escherichia coli.
Jundishapur J Microbiol, 2008, 1(1): 1-5. DOI

%

215 4.

o

BRI ) SR du 45 =

IPFE e
B 1R AR
$ 8. 978-7-03-033147-2 E: 6571

010-64022646 010-64017321

http://shop.sciencepress.cn/
E-mail: zhouwenyu@mail.sciencep.com


http://dx.doi.org/10.1016/j.pep.2008.09.018
http://www.ncbi.nlm.nih.gov/pubmed/18051318
http://dx.doi.org/10.1128/AEM.71.1.591-593.2005
http://dx.doi.org/10.1016/0003-2697(76)90527-3
http://dx.doi.org/10.1038/227680a0
http://ojs.hbi.ir/index.php/jjm/article/view/54

	大肠杆菌表达的Taq DNA聚合酶的纯化
	刘天磊1, 薛守斌2, 王芳1, 朱琳颖1, 梁微微1, 曲圣轩1, 蔡文博1
	关键词:  Taq DNA 聚合酶; 724树脂; 阳离子交换层析
	Purification of Taq DNA polymerase expressed in Escherichia coli
	LIU Tian-Lei1, XUE Shou-Bin2, WANG Fang1, ZHU Lin-Ying1, LIANG Wei-Wei1, QU Sheng-Xuan1, CAI Wen-Bo1
	Keywords: Taq DNA polymerase; 724 resin; cation-exchange chromatography
	 
	1  材料和方法
	1.1  菌株和试剂
	1.2  Taq酶的表达和粗酶制备
	1.3  724色谱柱的准备和离子交换层析
	1.4  Taq酶的检测
	1.5  蛋白含量测定和SDS-PAGE电泳检测
	1.6  DNA核酸酶检测
	1.7  PCR扩增能力检测

	2  结果与分析
	2.1  724树脂离子交换层析
	2.2  Taq酶的SDS-PAGE检测
	2.3  DNA核酸酶检测
	2.4  Taq酶扩增能力检测
	2.5  Taq酶纯化的效率

	3  讨 论
	参考文献(References): 








