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Fig. 1. (A) A secondary structure of E. coli 16S rRNA. The location
of the 790 loop is indicated with a circle. (B) The secondary structure
of the 790 loop. (C) Effect of mutations at the position 789 on
ribosome function. Degree of resistance to Cm by E. coli cells
expressing pPRNA122 ribosomes containing a base substitution at the
position 789 was measured.
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Fig. 2. Mutagenesis of 16S rRNA coding region by error-prone PCR. Coding region of 16S rRNA was amplified using error-prone PCR with
different concentrations of MnCl, and cloned into pASS2. MIC was measured by choosing forty eight clones from each group were tested for

degree of resistance to Cm.
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Table 1. Sequence analysis of the mutant clones

Clone Mutations MIC
1 C525A, T692C, A913T 50
2 A629G, A825G, A1250G 50
3 T701C 100
4 G1220A 100
5 G1058T 200
6 C528T, C689T, G971A 200
7 Gl111C 300
8 C418T, T636A, T772C 300
9 T96C, A162G 400
10 T471C 400
11 nd.? 500
12 nd.? 500
13 T118C, A1503G 500
14 A1036G 600
15 nd? 600
16 T594C, C483T 600
17 nd.? 700
18 nd.? 700
19 G761C 700

20 nd.? 700

n.d., not determined
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ABSTRACT : Functional Analysis of the Residue 789 in Escherichia coli 16S rRNA and Development of
a Method to Select Second-site Revertants
Jong-Myung Kim, Ha-Young Go, Woo-Seok Song, Sang-Mi Ryou, and Kangseok Lee*
(Department of Life Science, Chung-Ang University, Seoul, Korea)

A base substitution was introduced at the position 789 in Escherichia coli 16S rRNA, which was previously
identified as an invariant residue for ribosome function and the ability of the mutant ribosomes to translate
chloramphenicol acetyltransferase mRNA was measured by determining the degree of resistance to chloram-
phenicol of cells expressing these mutant ribosomes. As expected, mutant ribosomes containing a base sub-
stitution at the position 789 showed significantly reduced protein-synthesis ability and to identify a functional
role played by this residue in protein synthesis, we developed an efficient genetic method to select second-site
revertants in 16S rRNA that restore protein-synthesis function to these mutant ribosomes.



