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ErmSFOA S0[& o2 7= N-terminal end region0l| =X|5l=

1-2580 ojo| =22

gt7Sh= peptide segment2] £4 EAMO|AMo] f&t
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ERM protein- 23S rRNA ] A9 dimethylationA] 3] 2.2 4 MLS A 8448 A &] 3L3-& A & 5} o] 34 A &) YA
£ JA 3= WA QA DA o) o} ERM @44 2] 31}el ErmSF9] N-Zd-4-4](N-termimal end region, NTER)
o EA] 3= 12504 olu] xAMS- §-i-31= Melo]| =9 A oA S Goli] Y8l o] E A AT el &
WAL Y= RS F298 3 dFF oM $84 DA 2 12.65 mg/L cultures] &2 d FA A3
o}. o] A o FAAR B ] BAAL in vivostin viroo) A B3t e}k T A5} in vitroo| A oF 8 3 (wild type)
o] izl o vl 15% 2] B4 o] 7128 7S $AH L o)== A AR Aelol =7 7| A 3 B2t 48] 49|
PA o) &S v A= AL A AL gl o] FA] 4R Ha A2 A Y(in vivo) B E H4-5
A Foll = H o] AL i3 M2 FAA Y g0 2 3lo] AAAAE FA T A7) A 3o} A WA
< 3] E351o] g v et & A= b Y AL FR T A X FLR WA S A o o3k FFdAA
¥ (inhibition zone)S A3 YA ¥+ 7oz wszicl
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ERM T bacteria®] 23S rRNAS Z&33= EA adenine
(Aysgs E. coli coordinate)ol] methylationA] 7 © 24 macrolide,
lincosamide, streptogramin B & A (MLS Al SHAFANe] F-2 5
£ Al PAER dlodF ol FAA diste] e U
Al st Tl deltd, 16, 19, 21). ERM THE2 =4
monomethylase®} dimethylase® WF o] X3 o]5°] Yehlle W
& Z¥Zr type 1 3 type T2 E-2]o] ZTH14). Type 1 W3
A5l monomethylationdl] 9]3le] o] Foix|n o]z <13}
lincosamide Aol th&td= A& VERNA|SE streptogramin
B4} macrolide A gl SR U4 Ee g
WS VPR 3013, 14, 21, 24). ¥FA type O WAL
dimethylation®l] ©]3}q o] Fo)x|r) 9)9] TE YA o thsle] 7
3 UA-E YA 3 A BE ERM THRALS dimethylase
2 MLS, & Witype e D271A |Th14, 21, 23). 34
2 macrolide®] neutral sugar moietyS A AHSI 7ol ketone
groupS =W & TAIO) carbamate groupS =T EZH AEE
ketolide ¥4 = ERM @ Fol oJg MLSB 344 WdE =
B 4 & AR AZEou A2 d7adte] oJshd A
Fujoll =A)3}= cofactor (S-adenosyl-L- methionine)®] F=7} ¥
Al F212 o (RNAY dimethylation®] FoiviAl = 1 23 §
]9 dimethyladenine2 ©] A = ketolide?] EH5% A
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3] AsAF o= ERM Ao 23 opr|d S g
F ' 3o welFTh22).

QoA = HATAN AR E MLS Al Aol o
g WA7IZRe ZA 7 AR Yeidd 1 A HAe
macrolide AN 3l efflux pump=E ZH-&35hH= MefA/Eel
ogt Aog o] T gt UlAde 14 mgml FEY e
FEolA WL macrolide A3AS disteARt YAS e
B2 M type WgolEtal &tk W ERM T o) ofs Ui
& MLS, SAA ZFol thdled 128 mg/ml )] LEolA
HAS UehfE 2 Ao Z wi-g- Fa3k WA 71golth(18).

71=ol AEEe AR macrolide A|ES] tylosin®] A4kt
F, Streptomyces fradiae= tylosin®] 42L& 0 2 HE A28
R5317] $13t 8ol WA B as ERARTHG, 12, 19).
ol EmN2Z AEFE TuDE ERM ©jdo] dF o2
monomethylase (5, 15, 24)°]1 TICE tylosin®] AEW FY&
A8 transporter®| TH2, 17). ThBE HZ ¥ UE methyl-
transferase = Br8F o™ ERM @l = 2 o] gaze
23S rRNA9] domain 119l EA3R= guanine®l] methylation?]7]&
R YHTH12). THAR ¥e}% EmSFE #Zo| EmSE
AEFEAOD dimethylaseZ ZH-g-3Hc}H(15). o] @@L g2
ERM T Zojl A zlolE 4= QlE 71 N-terminal end region
(NTERYS T3l e 202 Wz ol 43k o
4k A9 EE RNAYH 2 AH83ske A0 2 U7 arginineo]
2% E A= gAY weby 2 ATl A NTERY
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7158 A9 s R WA BAE NTERS 7Ashs 125879
PSS codingdhE A7) DL AAY F4S 2295
1 o) E iAol A dhEAiakele] o1 @AM A in vive
S} in virroo| A A EET)

Nz H 2

T, Z2kA0|E 3 primers

B Ao AME 75 2 ZakAusE Table 19] 23
Aot 183 AR SE TR QE|E Zeto|HELS Table
29l Akt
ermSF FEX} 2 NTERS| 1254 oloj:-fto] X|HEl
ermSF fXle| 22Y

ermSF 3718 28 o] Aol AR 3 wPHt)E A8
(M. °12A B4R ermmSF FAAS AHE3IY NTER 5 ohd)=
2 1:25% hshs Aeto|=rt AAE T ANTSTES 27
Y3l o] Helo]=E FHS= F7] AE(DNA sequence)o] A
AE DNA ABE LI S el = 19} L8] mwae Qe
o|=.28 Z47} A¥F3K(forward), €193 (reverse) EEfO|HE AR
39 PCRE F33la] AUtk ©]EA ¥olx DNA HHS
Xeml© 2 AGE T vector] pDK101 ()9 AEAIZ & F2Y
3o} pHITI09C.2 HH3lY Tt oA doxl Egjav|=s
Ndel?} HindlIOE At § ¢1o|7] DNA A& 22 AgE
22 23 £ HA(expression vector)?] pET23b (Novagen,
Madison, WIoll A3+ ¥ T7 RNA a4 A4S st
E. coli BL21 (DE3)°ll 84 H&3}ch. NTERAA] 1-25W%] o}
He2ks B S| oo Auy vlE S F¥5E DNA

Table 1. Bacterial strains and plasmids
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ZHo| reading frameoll THA| BAo 719RA F2& Egprn=
e8] 2 Agtas A dideoxy chain termination sequence
analysisoll &t AT of71x dojR EFPAv=ES
pHIINI4E WE3lc} 22]x o) Egiu| =2 33 i
< E. coli HIM 142 31t

ermSF Y deletion mutant ermSF -81X}2| 28

738 GA H™>3] 79 ermSF 2 Ho| ermSF AR
WL ofn] WEH W 2As ) okt W B o
w3 o] F3A). 3= FL Y3 E coli HIT1059}
E. coli HIN145 A28 WA transferd}il Ay, ©] 0.8-1.00]

& 37°CAlA] H]Ye F PTG (isopropyl-B-D-thiogalato-
pyranosideys HZF 57} 1 mMo] HES H7keE F 22°Co A
24717F viekslgT) 18]la B¥EsE JEE SDS-PAGE (1002
13

2 e El chufZlof X

Hol] Gl ANT25TE)Y Al 7)&e e $HS AME
7, ekt WaEe] st 1He] AMeshd thed 2
HA41-2](8,000 x g)3t LIzl HEZE lysozyme (5 mg/mlyS
-5l buffer A [20mM Tris-HCI (pH 7.0), 500 mM NaCl, 5
mM Imidazole] | A A1 - A2l 2083F wfFskaL
-80°ColM ¥ & =M NES E4319c). 7)ol DNase 1
(2.5 ug/ml) B RNase A 25ug/mhe BT d-SAI7 & U4
et 45AE At Lozl ded oz e o gy 2
g F3AWNovagen)7} A33 FHgo] ZA, Ni¥* affinity
column chromatography®ll ©3te] £-2]3}S1th. buffer AZ HH
£ ©]& His - bind resin®] SHE Hylof 9olx] Lol &

~

Bacterial strain or plasmid

Description

Reference or source

Bacterial strains

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

E. coli HIII105 E. coli BL21(DE3) carrying plasimd pHIJ105 9

E. coli HIJJN114 E. coli BL21(DE3) carrying plasimd pHIJ114 this work
Plasmids

pDK101 T vector for direct cloning of PCR products: purified from E.coli ATCC 77406 8
pET 23b Vector for high-level expression under T7 promoter, with His,-tag at C-terminal end Novagen
pHIJ105 pET23b containing ermSF Ndel-HindII gene cartridge 9
pHII114 pET23b containing DNA fragment encoding NT25TE this work

Table 2. Primers

Oligonucleotide primer

Sequence & description

Oligo-1
Oligo-2
Oligo-3
Oligo-4

5' catatgegtgctgacegtgcetecgggtegtggecgtgacegtgac (45-mer) upstream (forward) PCR primer for NT25TE gene

5' aagcttcegtecggecggtegget (24-mer) downstream (reverse) PCR primer for all of truncated ermSF genes

5' taatacgactcactatagagagactcggtgaaa (33-mer) upstream (forward) PCR primer for “BDV DNA containing T7 promoter
5' cetetegtactaaggacacg (20-mer) downstream(reverse) PCR primer for BDV DNA

Note. The underlined sequence in oligo-1 and oligo-2 introduced Ndel and HindlIll restriction site, respectively. The italicized nucleotides in oligo-

3 indicate T7 promoter sequence.
*BDV denotes Bacillus subtilis 235 TRNA domain V.
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loadingdr ¥ buffer B [20 mM Tris-HCl (pH 7.0), 500 mM
NaCl, 80 mM imidazole] & ARS8} Ao 2R FAL
ZE FaE gadg Hojd £ gk 9EdSs 300mM
imidazole®] 2 buffer BE AHE-31] ouidth

U5 El i Elof M| L MM EHER LHA ZHAD

AR Q) E4Eae o)) it WSl oaa WHE AR
ste] ARETHE). 7hds] V1Estd T 2ok 438y AE
Zo|(Whatmann 3M)°ll 25 mg/ml®] erythromycin 842 250 ug
o] = FA% F wA s AFA wiX o =2 d 7%
90 &Y ¥ 315 B vt 1 ggdAA g e dEet
At

Domain V€| in vitro transcription®l 2| & | =

B. subtilis 23S rRNA Domain V (BDV)E H #3}= DNA %
718 A7) A3k B. subtilis BD170%] chromosomal DNAE 7
o= 3o gelnwAH Qe =39 ST LEe] =4
£ 747} Ay, G Zeto|H R AMgsle] PCRE F-33t
Aot Zzhel gl ad QEle)l=E B subtilis 23S
RNA 724 S Elo]=9] 2022-2042, 2672-2692 A0 s|FEI .
2o}zl DNA "He ge|uwad Seo|=a3dA AFTHe T7
promoter A €& 7}Ai YL EF T7 DNA-dependent RNA
polymeraseE ©]-83}] RNAS §F33h=t] F3 o= ARS-3IHTh
4 WS transcription buffer [40 mM Tris-HCl (pH 8.1), 1
mM spermidine, (0.01% Triton X-100, 5 mM DTD)]°l 80 mM
polyethylene glycol (MW 8,000), NTP (4 mM each), 28 mM
MgCl,, 300 nM DNA 58-& #7ISlil T7 RNA polymerase®
Qe & 37°CoA] 4AI7HE <t WHS-SFATE. phenol : chloroform :
isoamylalcohol (25:24:1) €48 AMESlY F&3 5 gk
AAZAL dojx HHES TE buffers] =] 4% 7 M urea-
polyacryl amide gel2 ©|-8-3} &1t}

XN =l eHEAE 9| jp viro A ZM

AR WA in vitro AL 7]E0) wRE WS gzt
wgsle] HaAstggrhT, 23). 50 mM Tris-HCl (pH 7.5), 4 mM

MgCl,, 40 mM KCI, 10 mM dithiothreitol2] Z43& 7171 &F
Lol 33 pmole?] S-[methyl-Hladenosylmethionine (SAM,;
Amersham, arlington Height, IL; sp act 80 Ci/mmol), 10 U of
RNasin (Promega, Madison, WI), 10 pmol®] domain V$} 250
ng) truncated ErmSF (NT25TEYE B3 & 37} S0 u= =%
3 & 37°Co| A 1x17 wljeket 3 B= ¥3E phenol® FE3)
o ¥k3-& AXAZ] Foll 12% trichloroacetic acid2 HHAIZ]

o

e FAES Axsn SYH PHIRE 2R
A o

NTER Z 125 ojo|={ME &Rsk= EEO|E7 WMAE
ErmSF2e| W& 2lst e Z2lA0| =9 M=}

ErmSFe] 8ol 1-25HA] olu)ieal 3k peptide segment®] B 167

ErmSF= @A7H4] B8 & ERM Tl S oA 2 E A
B= oF 57709 opnlisto® FA4E 71 NTERS 7HA|AL Qlrh
E3) o] 2E2 RNAS 2 bindingdhs A E ¢ arginine
o] °F 32%E AL oHFEg 1) 53] o] & F N-
terminal Zol| EAIEHE HElo|=v YA7ITHE ] et &
A o]AFEE TR %= Ao WHATHAIE Bl AA)).
whA] NTERS] H&e 33k A HA @AZ NTERYA 1-
259 opr|ahe: FhgEhs sEte]l=rt AlAE NT25TE (Fig.
DE B3 DNAEHE A1 o)g &d 2o 719 23tk
26 NT25TE= °F¥ 3 EmSF/F 7FAI Q& G486CSF
G649A%] HolE B 7Ex|3 Jen ole thilgel &4
FFE HIXA G RoZ oln] WHFTHT). 714 doiA]
Ao whE w@H ol pET23bel 3l A FEE 6719
histidine Z18] S X ¥3= DNA G71MES 3 Uik zHA) 532
0]Z o] &3}e] opAE I o] EmSFE & A58

rfrocy

Truncated ErmSF2{ &5

NTERA 125 A] otn|wiks e A7|AE(DNA
sequence)®] #|A¥ DNA HHE &3 pET23bE E. coli BL21
(DE3) A8 & & PIGE ¥ f=sl 1 $EYI=
£ SDS-PAGES AM83le] £33 thFig. 2). Fig. 2014 2o
Ae=th2 Hl Wekempty vector)ihe FHH-SE AlZufjoll A T =
chd o) okl de] DNA RS i3 2d ZAoMe
37 kDa®] o ¥ EmSFolAHRE] £ oiFol wepd giido]
iz FHE RS DAL 5 AA W] riERTE F
A ols WA Exlgke 717} 67]9] histidine tagS E 5}
o] k¥ ErmSF (37 kDa)Rt} &7 & 3441 kDaoloH
SDS-PAGEA A= 1 o] B AHE7} lactic anhydrase (36.5 kDa)
2} carbonic anhydrase (29 kDay*lo]ollA] el @)id3k Hxe

ErmAM M

ErmC’ M

ErmSF  MARAPRSPHPARSRETSRAHPPYGTRADRAPGRGR 35

T (NT25TE)

ErmAM N-KNIKYSQNFLTS 14
ErnC’ NEKNIKHSQNFITS 15
ErmSF  DRDRSPDSPGNTSSRDGGRSPDRARRELSQNFLAR 70
ErmAM  EKVLNQIIKQLNLKETDTVYEI « + « « « - - 245
ErmC’  KHNIDKIMTNIRLNEHDNIFEL + + + » - - - 244
ErmSF  RAVAERVARLVRPAPGGLLLEV - + + « - - - 319

Fig. 1. Amino acid sequence alignment of N-terminal end regions in
ErmAM, ErmC' and ErmSF. Unlike the other homologous proteins,
ErmSF contains long N-terminal end region (57 a.a) and it contains
32% arginine residues (18 a.a/57 a.a). The arrow indicates the starting
amino acid of mutant ErmSF (NT25TE) in which 1-25 amino acids
from NTER of ErmSF was truncated, but methionine was added just
before starting amino acid for proper expression.
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69
ErmSF _y 4 36.5
NT25TE —>» : 29

20.1

Fig, 2. Sodium dodecyl sulfate-polyacrylamide gel electrophoresis
(SDS-PAGE) of the expressed mutant ErmSF (NT25TE). E. coli
BL21 (DE3) was transformed with recombinant plasmid pHJJ114
containing DAN fragment in which 1-25 amino acid encoding region
was deleted from ermSF. Overnight grown E. coli cells were transferred
(10%, v/v) to new LB medium, incubated for 1.5 h at 37°C to reach an
A600 of 0.8-1.0. In order to induce the expression, IPTG was added to
the final concentration of 1 mM and incubation continued for 18 h at
22°C. 100 pl of cell culture was boiled to disrupt the cells in 6X sample:
buffer, resolved on 12% sodium dodecy! sulfate-polyacrylamide gel
and then stained with Coomassie brilliant blue. Lane 1, empty vector;
lane 2, wild type ErmSF of 37.05 kDa (E. coli, HIJI105); lane 3,
NT25TE of 34.41 kDa (E. coli, HIJI114); lane 4, molecular size
marker in kDa: bovine serum albumin, 69; glutamic dehydrogenase,
55; lactic dehydrogenase in porcine muscle, 36.5; carbonic anhydrase
in bovine liver, 29; trypsin inhibiter in soybean, 20.1.

AFE zte Ao 2 B2 Uk (Lane 3 in Fig. 2).

e

Truncated ErmSF2| M| Lo Mo} &4 Z{2Y

hEF e Hol ErmSFY] AR WollAe] BAL o]Fo] Ax
o ZEAtEE A WS Aoz Aasidt) Fig. 3
A BAXERZ ¥ Wels 73 E colid] 7395 A
o8l o] AshEAN BFA RG] FE A BEEH )
W 2EE oY EmSFE Eshe tiRTY A9E A
AsE A 3UTh NT25TES] 495 oPE EmSFe] 73-$-
Zo] FAEAQ] erythromycin®l] J5ted A S W] oz
125579 opr| =ik FH{-Ehe peptidet AAH % A W)
Axe] &4 = FAA ) g WA THLe & FIRe uA] ¢
2 Ro=z Yehdt},

CH2H i AHE CHel Rl of Hx)

EFtE S asle AEE B3 F 947
ARESle AE B8 2 B84 @A (inclusion body)E 3
3= B84 BAE AANLEFig 4, lane 2) 314 T

o oot
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Fig. 3. Antibiotic susceptibility assay. Erythromycin stock solution
(25 mg/ml) was dropped on Whatmann 3M paper circle to reach the
final amount of 250 ug of erythromycin. In each section of agar plate,
E. coli cells containing wild type ErmSF and NT25TE expression
vector, and empty vector were spread with cotton swab. In the center
of each section, paper circle containing erythromycin was placed, and
the resulting agar plate was incubated overnight at 37°C. All grew
well in the presence of erythromycin except cells harboring empty
vector. Section 1, E. coli cells harboring pHIJ105; section 2, E. coli
cells harboring pHIJ114; section 3, E. coli cells harboring empty

. vector.

1 2 3 4 5 6 7 8
posir

—- 69

- 55

36.5

B 2

w201

Fig. 4. Purification of the expressed NT25TE. E. coli HIJ114 was

grown at 22°C in the presence of IPTG. Cell pellets of 100 ml culture
was treated with lysozyme (5 pg/ml), frozen at -80°C and thawed at
room temperature. The resultant lysate was treated with DNase I (2.5
pg/ml), RNase A (2.5ug/ml) and centrifuged to remove the
particulated materials including inclusion body. The resultant
supernatant was loaded onto immobilized Ni** affinity column. Lane
1, total cell proteins; lane 2, inclusion body fraction; lane 3,
supernatant fraction of lysate; lane 4, affinity run-through; lane 5, 5
mM imidazole column wash; lane 6, 100 mM imidazole column
wash; lane 7, 300 mM imidazole elute; lane 8, molecular size marker:
refer to Fig. 2.
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Table 3. Methylation of domain V of B. subrtilis 23S rRNA by
recombinant wild type ErmSF and NT25TE in vitro

Protein RNA Activity (cpm)?
ErmSF + 19,840
” - 50
NT25TE + 16,860
” - 50
- + 20

“substrate activities were determined under standard assay condition
described in the text (Materials and Methods).

FHake ASHE AATHFg. 4, lane 3). ©|2A DR Tl
9L Ni**o] ZAHSE resino] JE AR ¥ 100 mM
imidazole®] S8 HE-8-NE AME3te] Ao & (Fig. 4, lane
6) 300 mMo| FhrE £589E AMEle] Bo] EmSFS Aol
WATHFig. 4, lane 7). A71A Qo7 TR e) kS BSAE X
F o8 AMEE AEASIAS Wl PIGE A== 2dd 1
liter YWFR F 12.65 mgoI Atk 3A Figure 49) lane 294 =
TEG F Jdxo] wEE duiFe] B Hio] 244 iz
2 2Eso] B84 whila 23l (inclusion body fraction)ol go}
AE RAE L F Aok

M| El cHEE O] in vitro B A

A WellA FwEEo] NT25TEE -3k host & E. colidl]
FAYEA 3 erythromycinoll thet WAAS UeRlle de & 24
7F e AeE AN I in vitro olAe] AL oY
ErmSFs} Hlmste] dolrr] 918 ERM v ¢bd 7)d=s
937 domain V (9, 20)5 AME-St E432 A3 Table
30 He 2= thE oF¥E ErmSFoll ¥dte] oF 85959
295 JehSlc

o F

B Ao M= RNAY & A¥ksls Aow
N%E FAToZN GAo] & G nA Ao s
ErmSF9] NTER % 125914 olu|=4ks ghisle delol=g
A AS ErmSFE ¥ 3= DNA RS F3YSIL E colioll A
WEsle] 1 ZAE in vivost in vitroolA) AAEIGET gt e
2 il o] drro] AAHE o) vhijde 1EY o e o
HASo] B8 Wil Ay Hogn() Be BAYLS
oF71gkt, o]efgh |/l tigh A WA 4 AAR Fio) o
ATZEE 702N o] olabtart Y] tE 2 As
24 5lW o] REo] AAHAE w) 7ol EAlsle Fa
Bo) AReZHN S o] A2 aggregateE HA3}
£ Z0)th I F WAl 991 wde) ARl AAgo s o
el 3 (protein folding) A The 2ol o g
3k o] glojdea thilgo] Hglo] Mo o]Fo]x]
A golAl dojue Ao R 48 4= Qlv}. T13u} NTER £
dF-Eo] AlAE NT2STES] A9t 88)4 vulds oizkyat

il

#HZ arginine®]

P

{

O

ErmSFe] 4] 12985 opu)ik 8h5- peptide segment] G 169

(12.65 mg/L. culture) HAT AA| ol Xe] B4 F o] wjgo
g3t} A WAo] oFIHE AL AR SDS-PAGE el A
i Ak @ ol inclusion body fractionollA] ZHEE Ak
o] @iido] A YollA B4& zhe sy TDuds g
ZAog A9 & vk wEhr o]l AMIZRE Holx
ErmSF®| NTERZ|A] N-terminal end%oll EAJ3l= 1-253 52
ohieAte gHfahe HElel = ErmSFY) Ao & Hke 1|
AR gErhe A i) BAo 45 83l F3ig o)
AFEE 7HAA derhe M-S AER Qick mebA] ol2gt
B YA7] THYLE NTERS T2 E43E o of e}
°|=% ¥¥Sh= NTERY N-@ebiito] 725 24 gethe
AHE AR 1) AADE SEte] a1 gl

T NT25TES] A WellXe] 84 & A, dimethylation
Ao 2 MLSB FA4AY st UgE Yehle 848 &
ABt gl Ao weRt. o] djde] 3T in vitrool
A9 B4 At AAE Jelo]l=rt B4 M E S
A3 S1ste] o AAbE Tl o] S5 ey
o] @A Al op¥ EmSFS} A4 (et PRI B &
o gido] B84 AR o e RS ¢ F Uk o
AU AA O 24 AAERE | FAA o3k 97 A8
A Yo] oL ¥ EmSFE FAAI|E AFe} 2& A2 Yehd
2R ol Axo AL BAT & ATk AMT = B
oA M 1265 mg/L culure® BoRIThs AMde o] thily
& Aol FAA WAde THTEET ] RS Fel Hulo)
431 Tl E 28k AL Ausith 2T in viteol A€
o] oplE Tl Aol nigte] 859959} AU FR|FThe
2E AAE HAetel=rt 7187 FEagste] 540 LA 3
&S PIRItkE A& AL Sivt

S oMY EmmSFS} NT25TES sk AEE $Huu)=)
Holl =X} erythromycin®: $-F8hs AEF0IE 1 9o ¥
I AR 4 AAE AR BRAEHE HAEEEAA) of
A% EmSFE Fdshe AZE 9% A7 A B2 o
Skt NT25TES] 95 Z7191E A7) JA s 43GA4#)
o] BAHAT. T2y AlZto] Adel wel HAR ZolEo
B Wk SollE oI e AR, F AFAR G B
FE)A] ekokrh. o]y @ AMIE NT25TES] in vitro B40] oRAg
¥ EmSFel W13k 15%7} 3Gk APl SiRisie 3
I QAo F dhuEe] g4do] FriHo g v Aol A
FA A== 23S 1RNA FolA dimethylationS) = 7} 9]
FAAC 3] 47 AAE Bgkot Algte] Aol wle) i)
Hog o 7t IUIe 2 FAA Y BAL JAlslE Ao
At E o2t

HAle 2

€ G 20039% ARFHSAT 51712 ATA F 5
71z A4 AL (R01-2003-000-11734-0)0)] 9)3te] 38 A7
Aol AR-Z olof) ZAI=HYT
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ABSTRACT : Functional Role of Peptide Segment Containing 1-25 Amino Acids in N-terminal End

Region of ErmSF

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

ERM proteins transfer the methyl group to A, in 23S rRNA to confer the resistance to MLS (macrolide-lin-
cosamide-streptogramin B) antibiotics on microorganism ranging from antibiotic producers to pathogens. To
define the functional role of peptide segment encompassing amino acid residues 1 to 25 in NTER (N-terminal
end region) of ErmSF, one of the ERM proteins, DNA fragment encoding mutant protein deprived of that pep-
tide was cloned and overexpressed in E. coli to obtain a purified soluble form protein to the apparent homo-
geneity in the yield of 12.65 mg per liter of culture. The in vitro activity of mutant protein was found to be 85%
compared to wild type ErmSF, suggesting that this peptide interact with substrate to affect the enzyme activity.
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This diminished activity of mutant protein caused the delayed expression of antibiotic resistance in vivo, that at
first cells expressing mutant protein showed the retarded growth due to the antibiotic action but with time cells
inhibited by antibiotic gradually recovered the viability to exert the resistance to the same extent as those with
wild type protein.



