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Table 1. Bacterial strains and plasmids
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Bacterial strain
or plasmid

Description

Reference
or source

Bacterial strains

E. coli BL21(DE3) Host for plasmid expression vectors that utilize the T7 promoter: possesses T7 RNA polymerase gene under lac control Novagen

E. coli HIJ105  E. coli BL21(DE3) carrying plasimd pHJJ105 9
E. coli HIN116  E. coli BL21(DE3) carrying plasimd pHJJ116 1
E. coliHII117  E. coli BL21(DE3) carrying plasimd pHJJ117 1
E. coli HIN118  E. coli BL21(DE3) carrying plasimd pHIT118 1
E. coliHJJ301  E. coli BL21(DE3) carrying plasimd pHIJ301 this work
E. coliHJJ302  E. coli BL21(DE3) carrying plasimd pHJJ302 this work
E. coliHIJ303  E. coli BL21(DE3) carrying plasimd pHJJ303 this work
E. coliHII304  E. coli BL21(DE3) carrying plasimd pHIT304 this work
Plasmids
pET23b Vector for high-level expression under T7 promoter, with His,-tag at C-terminal end Novagen
pDK101 T vector for direct cloning of PCR products: purified from E.coli ATCC 77406 8
pHII105 PET23b containing ermSF Ndel-Hindlll gene cartridge 9
pHII116 PET23b containing ermSF *NTS9TE Ndel-HindIll gene cartridge 1
pHIJ117 PET23b containing ermSF *NT60TE Ndel-HindIIl gene cartridge 1
pHIJ118 PET23b containing ermSF *NT6ITE Ndel-Hindlll gene cartridge 1
pHIJ301 PET23b containing ermSF *NT57TE Ndel-HindIll gene cartridge this work
pHII302 PET23b containing ermSF “NT59TE R60A Ndel-HindIll gene cartridge this work
pHII303 PET23b containing ermSF *NTS9TE R61A Ndel-Hindlll gene cartridge this work
pHJJ304 PET23b containing ermSF *NT59TE RR60,61AA Ndel-HindIll gene cartridge this work

# For mutant abbreviation, refer to text

Table 2. Oligonucleotide primer for cloning

Oligonucleotide primer Sequence and description

Oligo-1 5' CATATGCGTGCGCGTCGTGAACTGTCTCAGAACTTCCTCGCCCGC (45 mer)
& upstream (forward) PCR primer for *NT57TE

Olico-2 5' CATATGGCTCGTGAACTGTCTCAGAACTTCCTCGCCCGCCGGGCC (45 mer)
g upstream (forward) PCR primer for "NT59TE R60A

Olieo-3 5' CATATGCGTGCTGAACTGTCTCAGAACTTCCTCGCCCGCCGGGCC (45 mer)
g upstream (forward) PCR primer for "NT59TE R61A

Olizo-4 5' CATATGGCTGCTGAACTGTCTCAGAACTTCCTCGCCCGCCGGGCC (45 mer)
g upstream (forward) PCR primer for "NT59TE RR60.61AA
. 5' AAGCTTCCGTCCGGCCGGTCGGCT (24mer)

Oligo-5

downstream (reverse) PCR primer for Wild type ErmSF and ErmSF mutants

# For mutant abbreviation, refer to text

o S aFAYLER)=1, 2, 3, 42 AW Zalo|mZ A}e3}
3L Z}zke] gjolne| tisle] SE)afay Qe =55 Jukgk
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A $E L D} dideoxy chain termination sequence analysisoll
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Fig. 1. Effects of various factors on E. coli growth.

(—s—), growth curve of E. coli harboring empty plasmid without
erythromycin (Em) i(---a--), E. coli showing leaky expression of
ErmSE without Em ; (- - -a--), E. coli showing leaky expression of
ErmSF with Em (150 pg/ml) ;(—a—), E. coli overexpressing ErmSF
in the presence of IPTG (1 mM) {(—a—), E. coli overexpressing
ErmSF by IPTG (1 mM) in the presence of Em (130 pg/ml) i(~m—)
E. coli harboring empty plasmid with Em (150 pg/ml). ErmSF
overexpressed in the cell by IPTG induction showed more deleterious
effect on cell growth than antibiotic, erythromycin (150 pg/mi).
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Fig. 2. (A) Expression of ErmSF and various N-teminal end
truncated ErmSF proteins in E. coli. Cells carrying ErmSF or mutant
genes grow in the presence of erythromycin (+, 150 pg/ml), while
control cells do not (-). E. coli cells expressing wild type and mutant
ErmSF grow well to a similar extent in the absence of Em. But with
Em, each cell grows according to the activity of each protein
expressed in the cell. All the cells except those expressing NT60TE
and NT6ITE, expressed ErmSF or other mutants in the absence of
IPTG (leaky expression). The expression of NT60TE and NT61TE
was induced with 50 uM IPTG or without IPTG

(—e—), growth curve of E. coli HIJ105 (ErmSF) with Em;
(--e—), E. coli HIJ301 (NT57TE) with Em; (—a—), E. coli
HIJT116 (NT59TE) with Em; (- -a~-), E. coli HIJI117 expressing
NT60TE by IPTG (50 uM) with Em; (—e—), E. coli HIJI118
expressing NT6ITE by IPTG (50 uM) with Em; (- -e—-), E. coli
HIJI118 (NT6ITE) with Em; (.- -a--), E. coli HJJI117 (NT60TE)
with Em; (—a—), E. coli harboring empty plasmid with Em.

(B) Sodium dodecyl sulfate-polyacrylamide gel electrophoresis (SDS-
PAGE) of wild type ErmSF and various N-terminal end region
truncated ErmSF proteins. The concentration of IPTG used for
induction is indicated on the top of each lane. After 8 hr incubation
following transfer into new medium, cell culture was boiled to disrupt
the cells in 6X sample buffer, resolved on 10% sodium dodecyl
sulfate-polyacrylamide gel and then stained with Coomassie brilliant
blue. Panel 1, E. coli HIJ105 (wild type ErmSF) ; panel 2, E. coli
HJJ301 (NT57TE) ; panel 3, E. coli HIJI116 (NT59TE) ; panel 4, E.
coli HIJI117 (NT60TE) ; panel 5, E. coli HJJI118 (NT61TE).
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Fig. 3. (A) Expression of N-teminal end 1-39 amino acid truncated
ErmSF (NTS9TE) mutant protein and its substitution mutant proteins
(NTS9TE R60A, NT59TE R61A and NT59 RR60, 61AA) in E. coli.
Cells expressing ErmSF or mutant protein grow in the presence of
Em (+, 150 ug/ml), while control cells do not (-).

(—e—), growth curve of E. coli HIJ105 (ErmSF) with Em;
(---a--), E. coliHIJ303 (NT59TE R61A) with Em; (—a—), E. coli
HJJI116 (NTS9TE) with Em; (—e—), E. coli HIJ302 (NTS9TE
R60A) with Em; (----e---), E. coli HIJ304 (NTS9TE RR60,61AA)
with Em; (—um—), E. coli harboring empty plasmid with Em.

(B) Sodium dodecyl sulfate-polyacrylamide gel electrophoresis
(SDS-PAGE) of NT59TE and its substitution mutant proteins. The
concentration of IPTG is indicated on the top of each lane. Panel 1, E.
coli HII302 (NT59TE R60A); panel 2, E. coli HIJ303 (NT39TE
R61A) ; panel 3, E. coli HIJ304 (NT59TE RR60,61AA).
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ABSTRACT : Functional Role of “RR®! in 23S rRNA Methylation, Which Is in N-Terminal End Region

of ErmSF

Hyung Jong Jin (Department of Bioscience and Biotechnology, College of Natural Science,
The University of Suwon, Kyunggi-Do 445-743, Republic of Korea)

ErmSF is one of the proteins which are produced by Streptomyces fradiae to avoid suicide by its autogenous
macrolide antibiotic, tylosin and one of ERM proteins which are responsible for transferring the methyl group to
Ay (Escherichia coli coordinate) in 23S rRNA, which reduces the affinity of MLS (macrolide-lincosamide -
streptogramin B) antibiotics to 23S rRNA, thereby confers the antibiotic resistance on microorganisms ranging
from antibiotic producers to pathogens. ErmSF contains an extra N-terminal end region (NTER), which is
unique to ErmSF and 25% of amino acids of which is arginine known well to interact with RNA. Noticeably,
arginine is concentrated in *RARR® and functional role of each arginine in this motif was investigated through
deletion and site-directed mutagenesis and the activity of mutant proteins in cell. R60 and R61 was found to play
an important role in enzyme activity through the study with deletion mutant up to R60 and R61. With the site-
directed mutagenesis using deletion mutant of 1 to 59 (R60A, R61A, and RR60,61AA), R60 was found more
important than R61 but R61 was necessary for the proper activity of R60 and vice versa. And these amino acids
were presumed to assume a secondary structure of o-helix.



