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Fig. 1. Schematic structure of helix-turn-helix in regula-
tory proteins.
XAz on Agseld 339 2HGH A
DNAZ$ domaing ¥ Fch,

helix-turn-helix 2] &

DNA §7] Abele] $228 EE o228 Sol o5
Aol AE Ea,

CRP= 1 247} DNASHS] 313438 7k A% cAMP7}
HAstofolTt conformation©] #Welalm So] =3l DNAY
wdelwt Astd thgeo] FAEHRA Hioh
HAZ gel shift assay ol 28l H(1H2) CRPY DNAY
ke SolH<) BEftalzt 2440 A7NGeAY o8k
7} free DNA9| Gt 27 2olxe 445 2 47}

=

A BCDEVFG

Fig. 2. Gel retardation assay for CRP binding to the gipD
regulation region.
DNA segment used for the complex formation :
lanes A—C : the EcoRV fragment from the gipD
coding region(nt No. 799— 1159 in the seq.), la-
nes D—F : the DNA segment from the regulatory
region of glpD). The mixture was separated on a
5% polyacrylamide gel. CRP concentration : lane
B, E, and G ; 0.4 pmol, lane C and F ; 0.6 pmol.
The DNA—CRP complex was assayed by autora-

diography.
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Fig. 3. Consensus sequence of the CRP binding site.
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Fig. 4. Altered nucleotide sequences of the mutants of
CRP-binding site. Nucleotides seen in the wild-
type sequence are shown above the replacing ones
in the mutant sequences. The 5-TGTGA-3" moti-
ves are underlined. + ;i insertion, — i deletion.
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Table 1. Effects of alteration of the CRP-binding site on the expression of glp D- and glp E-lac Z fusion genes

gipD-lacZ fusion gene® gipD-lacZ fusion gene®
-cAMP +cAMP  effect® index* -cAMP +cAMP effect index
Wild type 1125 4345¢ 3.86 100 735 1801 2.45 100
47M-12 1231 6225 5.06 131 768 2541 3.28 134
18M-Fil 996 1999 2.0 52 718 985 1.37 56
47M-6 987 2286 2.32 60 711 940 1.32 54

 The promoter region of glp D and glp E that had been cloned to an M13 phage vector was engineered by site-
specific mutagenesis in vitro, cut out of the vector, and inserted into the Smal site of a vector pMS437C, constructing
glp D- and glp E-lac Z operon fusions.

® Relative enzyme activity with that in the absence of cAMP taken as 1.

° Relative efficiency with that in the wild type taken as 100.

4 Values are given in Miller Units and are the mean of three independent mesurements. The strain TP2010(Acya,
Alac) containing glp D- and glp E-lac fusion genes was incubated at 37C until the Ag;o reached 0.1—0.2, and
then 2 mM cAMP was added to each sample. Each sample was further incubated until the As;o reached 0.5,

and B-galactosidase activity was measured.
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Fig. 6. Schematic diagram explaining autogenous regula-
tion of cya and crp genes.
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‘— p

-10
‘TCGAACATATTAG CAAAGAATCGCGCT'I'I AGG’I‘AACA"I'I‘GA AAAAACATTTICAGAGTGAT 120
AGCTTGTATAATCGTTTCTTAGCGCGAAATCCATTGTAACTITTTTGTAAAWTCTCACTA

CRP

-35 -10
ATCTATAACATIAIGGCCTTTATCTGCCGCT TCGACGTAAACTGTGCGGTAAATITGCCC 180
TACATATTGTAATACCGCAAATAGACGGCGA AGCTGCATTTGACACGCCATTTAAACGGG

E

—=glp
ACTTGTTTGTAAAGAAAGAC AGACGCATGGA TCAGTTCGA ATGTATTAACGTTGCCGACG 240
TGAACAAACATTTCITICTCTCTGCGTACCT AGTCAAGCTTACATAATTGCAACGGCTGC

WNrul

CGCACCAGAAGTTGCAGGAAAAAGAGGCGG I‘GCTGCTCGATA’I"I‘CCCGA 3' 289
GCGTGGTCTTCAACGTCCITTTTCTCCGCCACGACCAGCTATAAGCGCT 5!

gipE 15kd 190b gipD s6kd
B <F—=~ e —>
N | A -190-35 -35-0 1 B E
: | -
f 0201
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100 bp

Fig. 8. The regutatory region of the gip D and gip E genes.
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Table 2. Cloned plasmids containing sfs genes®

& 109% 9] sfs(sugar fermentation stimulation) -3
2% cloning®  AATHIE 2). ‘L5 Fd« ofv] 2 4 A
N mel, lac, mal, cya T FARE EFFH A A,
N2 F AR ofs15% nlp(Ner like protein) & 7-F 341 9
A3 GOE ROl pip FAANEFE HAZRHETH AR A
Z deA A Ner #¥AAE= 61~62% R H&
AEAAE eI oM (1’ 9), 513 nlp E o HALZ
Aokl Aol A & 4 A AE helix-turn ] DNAZ $ % o]
EA ety ey

oledh A= ofsHrHAAE] CRPYO| EAlgt M
n o] 7 zte] g 5 AL FOE maltosed] TF EE
%PEHA}H}& ] kul cqslo 24 xu}z;do] 5]011]5}J_ Ho}
Alo] gto g s Ao Aok & otk B3 sfs1E cAMP-
CRPel| 93+ AALZA S w3 g, o] w3 CRP* E&
CRPS}E 4718} Faago] & 402 FAx o7t

O:

Plasmid Insert Cloning site®  Map MK2001* MK1010° Amylomaltase

(kb) (insert/vector) position® Mal Lac Mal Lac activity(units)
pPC1 3.5 P/P 53(sfs4) + + - 8
pPC3 4.7 P/P 93(sfs6) + + + 16
pPC4 123 P/P 45(sfs3) + 11
pPC23 9.2 P/P 69(sfs7) + - + 7
pHC1 5.3 H/H 85(sfs8)" + ++ ++ *
pHC2 6.5 H/H 75(sfs9)* +4 * % ++ - 33
PHC4 7.0 H/H 74(sfs5) + - - *
pHC11 17.0 H/H (fs10*  + - - 3
pSC2 16.0 S/B (fs1D*  + - - *
pSC4 190 /B (fs12)*  + + - *
pPVC1 7.0 Pv/Sm 8(sfs2) + - - 8
pPVC2 1.3 Pv/Sm 3.5(sfs) ++ - - 11
pKK223-4  None None None - - - 1

2 * Experiments were not done.

® Each fragment was cloned in pKK223-4. P, Pstl + H, HindlIl © S, SaullIA + B, BamHI : Pv, Poull ; Sm, Smal.

¢ Map positions given in minutes. The sfs genes contained by the plasmids are in parentheses.

9 MK2001 : crp*l, cya - Km', MK1010 - ¢erp™,
¢ nlp was identified by Choi et al. (6).

 pHC1 and pHC2 contained ¢ya” and malA”, respectively.

A7y 3he}

cya .. Km". **  All clones show positive characteristics.
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86 91
Nlp IDRTQLMRSYTEKPIKK*

Fig. 9. Comparison of homology in amino acid sequence between nip and Ner(Mu and D108) proteins (24),

Amino acid sequences identical to those of the nip are shown in boxes: ¥, amino acid sequences

conserved in transcriptional regulatory proteins by binding to DNA. The amino acid residues of the

nlp are numbered.
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