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Bending of DNA by cAMP Rceptor Protein(CRP)
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Fig. 1. Restriction map of pBend2 vector.
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AAE cuttingdtd F94
A2 labeling""{L ¥, CRPS} uHg-A1# free DNAS} bound
CRP] DNA bandZ autoradiographyi &eldhc,

lag: 5'AATTGCAATTAAIGTGAGTTAGCICACTCATTAGACCC
5 AATTGTTGGAATIGTGACACAGTGCAAATTCAGAGCCC
gal: 5' AATTGCGAAAAGIGTGACAIGGAATAAATITAGTGACCC
S'AAAACTTACAAGIGTGAACICCGICAGGCATATGAAAC
cxp: 5'AATGCACGGTAATIGTGACGICCTITGCATACATGCAGE
Qr1: 5 'TATTTTACCTCTGGCGGTGATAATGGT

Fig. 2. The nt sequence of five different CRP-binding si-
tes, as well as of og1, the binding site of the ba-
cteriophage A CI or Cro proteins. When cloned
into the Sall site, the 5° end of the sequences
shown are closer to the Xbal site in pBend2.
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Fig. 3. Gel electrophoresis of permuted fragments of lac
CRP sites. CRP was mixed separately with ele-
ven different 5’ -end**P-labeled DNA fragments.
In a volume of 20ul, a sample of each labeled
fragment was mixed with 10mM Tris pH 7.5,
1mM EDTA, 50mM KCl, 20uM cAMP, 50pg/ml
BSA, 10% glycerol, and 1nM CRP. PA gel con-
centration was 10%. Binding was done under

which 50% of the DNA formed complexes with

CRP. The DNA fragments used were generated

by restriction enzymes which, from left to right,

are Miu 1, Bglll, Nhel, Spel, Xho1, EcoRV,

Poull, Stul, Nrul, Kpn1 and BamHIl. The

fragments at the bottom of the gel are free DNA,

and those at the upper part are bound to
cAMP - CRP complex.
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Fig. 4. Co-electrophoresis of the CRP complexed with
the *?P-labeled lac and malT CRP-binding sites.
Eleven of the 17 fragments described in Figs. 1
and 3 were used. The more retarded of the dou-
blet bands are the lac DNA complexed with
CRP. Conditions are the same as in Fig. 3.
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Fig. 5. The relative mobility of CRP + DNA complexes

were plotted against the location of the CRP -
binding sites within the 164-bp fragments. Sym-
bols © &, CRP - lac DNA complex : @, CRP -
malT DNA complex ; ll, CRP - gal DNA comp-
lex : O, CRP - ompA DNA complex 5 [], CRP -
crp DNA complex.
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Table 1. Comparison of DNA-bending induced by regu-
latory proteins.

. .. .| Relative electrophoretic | Apparent bending
Protein| DNA-binding site N ) b
mobility pw/ps® | angle, o
CRP  llac promoter 0.667 96°
CRP  |malT promoter 0.718 88°
CRP  gal promoter 0.682 94°
CRP  |crp promoter 0.743 84°
CRP  |ompA promoter 0.820 70°
CI or1 operator 0.920 46°
Cro or1l operator 0.965 30°
Lacl  |lac operator 0.859 62°
GalR |0 operator 0.558 112°
GalR |0 operator 0.659 97°

*The relative electrophoretic mobilities of DNA protein
complexes for CRP (in 10% PA gel), CI and Cro(in
8% PA gel) were determined from the experiments of
Figs. 3-5 and for Lacl(in 4% PA gel) and GalR(in 8%
PA gel) from Zwieb et al. (1989).

®The apparent bending angles were calculated from the
electrophoretic mobilities as described by Thompson
and Landy (1988).
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Fig. 6. Gel electrophoresis of permuted fragment of sfs4
CRP site, CRP was mixed spearately with sevel
different 5’ -end *’p-labled DNA fragments. In a
volume of 20pl, a sample of each labled frag-
ment was mixed with 20mM Tris pH7.5, 40
mM NaCl, 10mM MgCl,, 40mM KCl, I1mM
DTT, 1mM cAMP, 2mM EDTA, 0.1mg/ml| BSA,
0.5pg/yl poly (dI-dC) and 2.3ng CRP*' protein.
Polyacrylamide gel concentration was 5%. The
DNA fragments used were generted by restric-
tion enzymes which, from left to right, are Mlu
I, Nhel, Xhol, Poull, Stul, SspI and
Bam 1. The fragments at the bottom of the gel
are free DNA, and those at the upper part are
bound to cAMP-CRP complex.
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