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Study on the structure of cAMP receptor protein{CRP)
by temperature change
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Abstract

CRP (cyclic AMP receptor protein) regulate transcription of catabolite-sensitive genes in Escherichia coli. Wild-type

and mutant CRP (583G and $128A) proteins were used 1o measure the thermal stability and the temperature-dependent

structural change by proteolytic digestion, UV spectrophotometer and CD spectrapalarimeter. The result indicated that

wild-type CRP was more thermally stable than the mutant CRPs in the presence of cAMP. At a low temperature,

wild-type CRP with cAMP was more sensitive to subtilisin than the mutant CIPs. At a high temperature, there was no

difference of sensitivity to subtilisin among wild-type, 583G and 5128A CRPs. CD spectra suggested that the secondary

structure of CRP was destroyed partially at a high temperature.
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Glycine, boric acid, lauryl sulfate {(SDS), potassium
phosphate, ammonium sulfate, potassium chloride, EDTA,
Tris, subtilisin (protease type XXVII), sodium chloride,
glycerol, sodium phosphate, CM Sephadex, Coomassie
brilliant R 5-2 Sigma A& 189129, Hydroxyapatite,
ammonium persulfate= BioRad2] A&& AH-3ith Pho-
sphocellulose resin® Whatman #=2 AM&3len, LB
medivm®: DIFCOA} A& A4 (BP F44= ex-
pression vector pRE2¢] 53¢ CA8445pRK248(1c 1)
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UV spectroscopic measurement of wild-type (A), 583G (B) and S128A {C) CRP with or without cAMP.

Measurement was done in the transeription buffer(see materials and methods) with (- ) or without (—) cAMP. Temperature
was constantly elevated at 03°C/min. Tm was estimated as the temperature corresponding to the half of the absorbance
changes between native and denatured protein. Tms of wild-type, 583G and S128A are 68.8, 60.7 and 59°C, respectively, in
the presence of 50 M cAMP and 617, 57.9 and 59°C, respectively, in the absence of cAMP.
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Fig. 2. Proteolysis of CRI by subtilisin in the presence
of 100 4 M cAMF.
Digeshion reactions were performed at the various
temperatures, Samples were loaded on SDS-PAGE for 1.5
hours and stained with Comassie blue. Arrow indicates
the digested CRP protein {2-CRP}. Lane 1, 3 and 5 in
(A} are wild-type, S83G and S128A CRI, respectively,
with cAMP. Lane 2, 4 and 6 in (A) are wild-type, S83G
and S128A CRP, respechvely, without cAMP Figure (A),
(B), (C), (D), and (E) were the results of experiments at
25°C, 37°C, 45°C, 55°C and 65°C, respectively, with the
same order of samples as (A).
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Fig. 3. CD spectra of wild-type (A), S83G (B) and S128A (C} at 25°C {—) and 35°C () in transcription buffer.
The samples were diluted to 0.5mg/mé to obtain a good compariser: of the spectra. Measurement was done with same sample
at two temperature.
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