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Intragenic Suppressors for Export-defective

Signal Sequence Mutation of Ribose-binding Protein in Escherichia coli

Lee, Younghee'?, Taeksun Song', Jeongho Kim!, Soonhee Park’* and Chankyu Park'

"Dept. of Biological Science and Engineering, KAIST
’Cell Biology Lab., Genetic Engineering Res. Ins. KIST

ABSTRACT: A mutational alteration in the signal sequence of ribose-binding protein(RBP)
of Escherichia coli, rbsB103, completely blocks the export of the protein to the periplasm.
Intragenic suppressors for this mutation have been selected on minimal medium with ribose
as a sole carbon source. Six suppressor mutations were characterized in detail and were found
to have single amino acid substitution in the mature portion of RBP, which resulted in the
mobility shift of the proteins on SDS polyacrylamide gel. Amino acid changes of these
suppressors were localized in several peptides which are packed to form the N terminal domain
of typical bilobate conformation of RBP. The involvement of SecB, a molecular chaperone,
was investigated in the suppression of signal sequence mutation. Translocation efficency was
found to be increased by the presence of SecB for all suppressors. It is likely that the folding
characteristics of RBP altered by the suppressor mutations affect the affinity of interaction
between SecB and RBP.
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Fig. 2. Tactic phenotypes of the suppressors isolated
for rbsB103 on rbose swarm plate. The
plasmids harboring wild type rbsB(pAl12), rbsB
103(pAI27). or one of the suppressors were
transformed into OWT1 rbsB::Tn10 and the

ransformants  were  tested.  The  strains
containing the plasmids, pTS7, pT1S15, or pTS
38 were compared with the strain containing
wild type(pAll12) or rbsB103(pAI27) plasmid,
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Fig. 3. Export of RBP into the periplasm in strains
harboring  suppressors  for  rbsB103  The
amount of sample loaded for the wild type was
one fourth of the others. The plasmids, pTS7,
pTS15 and pTS38 carry rbsB207, rbsB215 and
rbsB238 alleles, respectively.
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Fig. 4. Translocation  kinetics of the rbsB103
suppressors  determined by  pulse-chase
labeling and immunoprecipitation. The values
degsinated on the top indicate the time for
chase after pulse-labeling.
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Fig. 5. The primary and secondary structure of N-
terminal region of ribose-binding protein where
rbsB103 signal sequence mutation and the
suppressors were localized. The arrow between
amino acids labeled -1 and +1 indicates the
processing site of precursor protein.

Fig. 6. Localization of the suppressors on the N-
domain in the tertiary structure of RBP. The
wild type RBP structure was analized by X-ray
crystallography at the resolution of 2.6 (S.
Mowbray. personal communication). Location
of the suppressors was visualized on the alpha-
carbon backbone of RBP.

%o peptide® o]Fozl = &u}e] domain(C
domain)>. & FA = o} glch. 3z FxAbelA RBP

Table 2. The changes of the suppressor mutations for rbsB103

Suppressor Position Base change Amino acid change
rbsB202

rbsB215 +27 GCG-ACG Ala-Thr (rbsB274Ty
rbsB221

rbsB207 +27 GCG-GGG Ala-Gly (rbsB274G)
rbsB238 +36 GTG-GAG Val-Glu (rbsB36VE)
rbsB201 + 50 GTG-GAG Val-Glu (rbsBSOVE)

“The names of alleles in parenthesis were used in this paper.
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Fig. 7. Effect of SecB on the suppression of rbsB103
phenotype.  The  plasmid containing  a
Suppressor was transformed into the strain
which has wild type secB or secB:Tns and
the suppression phenotype was examined by
pulse-chase experiment The values on X-axis
indicate the time of chase after pulse-fabeling
and those on Y-axis indicate the proportion of
mature RBP to all RBP species, ie., mature and
precursor RBFs.
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