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Application of tandem affinity purification technique for
separation of GroEL complexes in Escherichia coli
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Abstract: Enterohemorrhagic Escherichia coli O157:H7 is a kind of important pathogenic bacterium,
and deeper studies of molecular pathogenesis will contribute better to related vaccine research and dis-
ease control. Tandem affinity purification (TAP) technique is a kind of new method which was recently

developed and used to separate and purify native protein complexes and so on to study interactions be-
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tween proteins. In this study, a prokaryotic TAP expression vector constructed by our laboratory was
successfully used to express fusion protein GroEL-TAP in Enterohemorrhagic Escherichia coli O157:H7.

An efficient method for preparation of native protein complexes was developed and all experimental

parameters of tandem affinity purification were optimized. The highly pure protein complexes com-

posed of both tagged GroEL-TAP and natural GroEL were obtained with our expression and purification

system. These results showed that our TAP system worked well to specifically purify protein complex

participated with target protein in Enterohemorrhagic Escherichia coli O157:H7. This study provided

satisfactory experimental base for follow-on works on identifying virulence protein participated com-

plexes.

Keywords: Enterohemorrhagic Escherichia coli O157:H7, Tandem affinity purification (TAP), Chap-
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Fig. 1 Agarosegel electrophoresis of groEL gene PCR products and agarosegel electrophoresis of pTAP double digestion
: A: groEL PCR M: DL2000 DNA marker; 1: groEL PCR . B: pTAP EcoR I/Sph I
M: DL2000 DNA marker; 1: pTAP ; 2: pTAP

Note: A: Agarosegel electrophoresis of groEL gene PCR products; M: DL2000 DNA marker; 1: PCR products of groEL gene. B: Agarosegel
electrophoresis of pTAP double digestion by EcoR 1/ Sph I; M: DL2000 DNA marker; 1: pTAP double digestion products; 2: pTAP plasmid.
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Initial protein Concentrated samples of serial dilution 1 2

sample
5x 10 % 50 %

- D S ——

B2 REITRNBESCREEZEENERMREAEELHIENES
Fig. 2 Western blotting comparison of samples before/after concentration and of efficiencies of purification
when initial and concentrated samples applied
TA: s GFP .B: It 1gG

;28 IgG ; SA-HRP .
Note: A: Initial protein sample and concentrated samples with differential dilution; anti-GFP monoclonal antibodies were used. B: 1: purified
product of initial sample by IgG Sepharose; 2: purified product of concentrated sample by IgG Sepharose; SA-HRP were used for Western
blotting.
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Fig. 3 Comparison of efficiency of different cleavage time
by Western blotting

: TEV 16 °C 4 h 10 h

SA-HRP

Note: Samples were analyzed by electrophoresis and Western blot-
ting with SA-HRP after digestion at 16 °C for 4 h or 10 h.
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Fig. 4 Western blotting and SDS-PAGE analysis of elution effects of 10 mmol/L and
1 mmol/L biotin on tagged proteins bound on Streptavidin Sepharose
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Note: A: Western blotting analysis of eluted proteins with SA-HRP. B: SDS PAGE analysis of eluted proteins, stained with Coomassie Bril-

liant blue G-250.
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Fig. 5 SDS PAGE analysis of tandem affinity purification

products of samples containing tagged protein GroEL-TAP ’
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Note: M: prestained molecular weight marker; 1: TAP product of
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Fig. 6 MALDI-TOF-MS spectrum of GroEL
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