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o}, o] Z A v A AL A Q) BA S in vivoS} in vitrod| A Q13RS L A3} in vitrool| A ©FA) 3 (wild type)
of o) Bl o] 15%2) B4 o] 2T AS FAHAL o) AA L ehol =7 7] A3k 32t S shed 520
B4 6] AGL olA ke A% AL Aok ol FAE EA] 84S AR n vivo) T E A S50
A Foll & W o] A S i3k Al 271 A A 9] 2H-g-ofl 2 3te] AR A F At A 7he] 7 e} A A
< 3 53] Al M FB A S A ol Y DA S FR T A Z e TLF A F FAA O o) AR A A
< (inhibition zone)S A3 JYebliA] ¢k L= s F

Key words [ ErmSF, in vitro activity, in vivo activity, MLS (macrolide- incosamide-streptogramin B) antibiotic

T

resistance factor protein, N-terminal end region, 23S rRNA dimethylation

ERM T2 bacteria®] 23S rRNAY] EA|5l= 57 adenine
(Ayse E. coli coordinate)oll methylationA] ) ©. 2 4] macrolide,
lincosamide, streptogramin B SAAIMLS Al A2 F2 5
< Asfste] HAER stdg o]s A diste] WS v
e A st T dolthd, 16, 19, 21). ERM T AL =7
monomeﬂlylaseg} dimethylase= oA a1 o]=o] YeERE W
238 22t type T # type ME E2]o] HTK14). Type T WA
A2058°ﬂ£’4 monomethylationol] 2]3}e] o] FojxH o]2 Q13}e]
lincosamide &A1l thsted= WS YERNATE streptogramin
BY macrolide YA tald= ST WA == A
WS YERHAL 3303, 14, 21, 24). W type 1T WA
dimethylation]] 2J3}e] o] Fo| A 9]] BE YA o) tisted 7
3 WS UERIA Ela Aol =E ERM @A dimethylase
2 MLS, FA W (type S Yo7A k14, 21, 23). $HA
H macrolide®] neutral sugar moietyS A A3l 7)ol ketone
groupS =J I} FA carbamate groupS =HTHOZH st
ketolide #371= ERM Aol €] MLSB IAA| WES =
53 S Aoq AAE oY HZe] A At ofahd Al
o]l &A= cofactor (S-adenosyl-L- methionine)e] F%71 &=
Al FA12 w RNAY dimethylation®] YAUA =1 1 Z=} &

J¥ dimethyladenine2 ©] YA = ketolide2] F-2s®= A
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3] AstAZIo=A ERM T Aol o3| opr|E WS sl
e Aoz YA Th22).
AellA FelE= Aol A EE MLSAl FAAel o
& WA7IAe A F AR veidd 2 3 dAls
macrolide YA 3t efflux pumpzE ZH8-3= MefA/Eo]
oJg o= o] huldoe) o3 AL 14 mgml FEY W
S04 YERAL macrolide EAI st W3S e
2 M type WAdolgtal $ict wbd ERM T Aol o3k ujAg
2 MLS, A E5o tiste] 128 mg/ml 4] o)A
WS e B2 Q3o w9 83 U4 712te]th(18).
7}z0l AFEEE FAYAE macrolide AlBQ] tylosing] AAHF
=, Streptomyces fradiae= tylosin®] A 2HE-0 2 HE 2}A1LS-
H53b7] flste] /i) U/gQia el ASs ddgths, 12, 19).
2o ErmNeE A EFE ThD= ERM ©ide] dFo g
monomethylase (5, 15, 24)0131 TirC= tylosin~°/] AFEY Y9S-
WA= transporter®] TH2, 17). TIBE & & T2 methyl-
transferase® B8 H o™ ERM @i A= g o] gz e
23S rRNAS] domain 1191 EAJ3}= guanine®ll methylationA]7]+=
Aoz BEATH12). ThAZ ¥e% EmSF= o ErmSZ
AFEFEJ O™ dimethylase® ZHE-3HCH(15). ©] @ de o
ERM T Ao x| ZrolE 4= ¢l= 71 N-terminal end region
(NTERY M1 QI A2 SaAr). ol T4shs obv)
RS A RNASH & 2H8shs Z1o® 47 arginine©]
32% HrE Ze® Bt wEbA 2 Aol A= NTERS

<
T
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NS AHE 3 WA GAZ NTERS TAJSH= 12584
ol =AME-S codingdhE G7) AEGS AAT RS F295)
a1 o] & tiFtellA] ek akste] 1 &AM ] JEE in vivo
&} in vitroo A ZA ST

Me %

o, E2tA0|E H primers
B Agelr Akgd dF 3 SekAV| =% Table 19 AH2ist
At 183 AR S| QElO|E Zefo]|HEL Table

ermSF 78X % NTERS| 1-258H4 ofo|2t0] HM7HE
ermSF RHXIe] 224

ermSF -7A19] S213-& oo w33t Wiy = AAJsI Y
(7). °o1ZA AAR ermSF FAAE AFE-8F] NTER 3 opv|=
A+ 12255 sl HElo]=r) Al A" Tl A(NT25TE)yS 27]
28l o] Fele]=5 T = G7] AL(DNA sequence)©] A
A€ DNA H9E Selawad QEto| =19} S8)ayw=d QE
ol=25 71z} ZAWraK(forward), 9 (reverse) Zefo|HZ AR
3kl PCRE Fa¥ste] AUt o]FAl dolx DNA dH S
Xeml 2 A3 T vector?] pDK101 (8)0l] AAIZ & =24
sto] pHIJ109C.2 Frgsinth. o|FA fojxl EFekav=s
NdelZ} Hindll1©-E HT3E & Aozl DNA HHS 22 Agha
22 A3 £ FAl(expression vector)$! pET23b (Novagen,
Madison, WDl A3t 3 T7 RNA $AFELE F-44= -3+
E. coli BL21 (DE3)°l| & Zks}3AT}. NTEROIA 12594 o}
W= ihs Sshe JElo| =7t AYE ThiA S TS DNA

Table 1. Bacterial strains and plasmids
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ZH 0] reading frameol] A GAlo] 7197 F2& Zofav|=
22 9 Agtas A dideoxy chain termination sequence
analysisol] €]t} AT} o714 Aol EBehrnES
pHII 142 HE3lan). 183 o] Zgan|e h43 u)d+F
S E. coli HII114Z 833t

ermSF X deletion mutant ermSF X2 W

X8 FAo A3 7YA ermSF 2 WHO| ermSF AL
AL ofn] WhtE Wil A (9) ozte] WMEH A ok
=3 o] A s < MY E coli HINOSS}
E. coli HINN14E MZF ¥iA] o] transferstal Ay, ©] 0.8-1.00]
HEE 37°ColA wlE 3 IPTG (isopropyl-B-D-thiogalato-
pyranoside)S HF FE7F | mMo] FEE 78 3 22°Col|A
2477 vl 12]a WEE= TS SDS-PAGE (1002
F13HAT.

e E

CHl A of H |

Hol B ANT25TE)S] A= 7180 SHE WS AR
(7), B Wyste] ATt FAs] Aesid o 2t
H412](8,000 x g)dted Lol MEE: lysozyme (5 mg/mlyS 3
f-31= buffer A [20mM Tris-HCl (pH 7.0), 500 mM NaCl, 5
mM Imidazole]ol| Al FAHAIZ] $ 2ol A 207w F3tar
-80°CollM F & Zoqx HEE EHEk &17]9 DNase |
(25 ug/ml) ¥ RNase A (2.5 pg/ml)E Bl ¥-3A7 3 94
HElate] s Ak Aozl FEHoZHES] Thil F
gl FFA(Novagen)7} A|F3+ Ao A, Ni¥* affinity
column chromatographyHoll 23lo] E2]3}T). buffer AZ HE
< ©]& His - bind resin®] ZE ARo| oA Lol &AS

au}

o

A

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 /ac control

E. coli HIJTI105 E. coli BL21(DE3) carrying plasimd pHJJ105 9

E. coli HJJI114 E. coli BL21(DE3) carrying plasimd pHJJ114 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
pHIJJ105 PpET23b containing ermSF Ndel-Hindlll gene cartridge 9
pHJJ114 PET23b containing DNA fragment encoding NT25TE this work

Table 2. Primers

Oligonucleotide primer

Sequence & description

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

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

5' aagcettecgtecggeeggteggct (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' cctetegtactaaggacacg (20-mer) downstream(reverse) PCR primer for BDV DNA

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

3 indicate T7 promoter sequence.
“BDV denotes Bacillus subtilis 23S rRNA domain V.
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loading®F ¥ buffer B [20 mM Tris-HCI (pH 7.0), 500 mM
NaCl, 80 mM imidazole] S AME-3t] AR F2= A FAY
2 FatE delds Aol & st S ES 300mM
imidazole®] &-F-2 buffer BE A-8-51] Aot}

]1:1] tﬂ-_Lg,] H]—Tﬂo] I;Lj HPHS AR
3} ﬁz%s}aar:}(s s 7lsshd vt 2ok 93] Ag
ZFo](Whatmann 3M)°l| 25 mg/ml] erythromycin §-& 250 g
o] HE=% HA F wd v Al iAol =xE A
290) 231 F 3% 5% vigsle] 1 QRAAGE B}

ATt

Domain V2| in vitro transeription0l| 2| 8 X[ =

B. subtilis 23S rRNA Domain V (BDV)E ¥ &3}i= DNA Z
745 A7) 918t B. subtilis BD170] chromosomal DNAS-
Fo= st Sejaryad QEe| =33 Sl QB =4
£ 247 A, oI mejolvz ALgal] PCRE 4381
Aoj it Z7te] LKA LEFIEE B, subtilis 23S
RNA 7728 QEF]=9] 2022-2042, 2672-2692 A0l | FE T}
dojxl DNA H¥L ey QEto| =304 AFE= 17
promoter AEE A3 YJe=uZ 17 DNA-dependent RNA
polymeraseS ]85} RNAZ- 3Hdsl=dl F o2 28313t
34 WHL transcription buffer [40 mM Tris-HCl (pH 8.1), 1
mM spermidine, 0.01% Triton X-100, 5 mM DTT)]°] 80 mM
polyethylene glycol (MW 8,000), NTP (4 mM each), 28 mM
MgCl,, 300 nM DNA F3S 718kl T7 RNA polymeraseS
€O 5 370Co A 4x)7HERE WhS-Eh T phenol chloroform :
isoamylalcohol (25:24:1) -8-98-8- A}&-3}o] 3 T ogke A
AAHD dolA HAES TE bufferdll }'101 4% 7 M urea-
polyacryl amide gel<- ©]-8-5}ed &3}
MM E THHE 9| jn vitro BN ZM

BAE A in vitro B3 7180 WEEE WS 9
HEYPste] HASIATHT, 23). 50 mM Tris-HCl (pH 7.5), 4 mM
MgCl,, 40 mM KCl, 10 mM dithiothreitol®] 448 71 9%
LAl 33 pmole2] S-[methyl-*H]adenosylmethionine (SAM;
Amersham, arlington Height, IL; sp act 80 Ci/mmol), 10 U of
RNasin (Promega, Madison, WI), 10 pmol2] domain V$} 250
ng®] truncated ErmSF (NT25TE)S ¥l & K37} 50 plE| ==
3+ & 37°CollA 1A17F vidRt & B2 E3}H phenol2 FE3}
o] W3S AGXAIZ] ol 12% trichloroacetic acidZ %A1
O AAES Axsha fdd PR S48

2

h
=
=

NTER & 1-25 OlO|tHE &ffshks BEOIEIL MHE
ErmSF2| Y& 25t Ys E2tA0[=2| &}

ErmSFe] 2430 1254 ofr)x

AF SR peptide segmentf’f] g8+ 167

ErmSF= @A171A] 9817 T2 ERM BRS04 w7
&= ¢F 57709] ofmicato® A 71 NTERS 7FAaL QUth
E3] o] 35S RNASH @ bindingdl= A22 2 arginine

o o 2%E AXIIT YSF(Fg 1) 53] o] RE F N-
terminal %]l A5} MEfol =t sﬂxm% EREIEE T
43 ol ATEE 7AA e Aoz WA AR B A).

w2hA] NTER®] S 7fshe 31 HA] TOAIZ NTEROIA] 1-
25HA opiedks el SEle]=rt AIAE NT25TE (Fig.
DE X HSk= DNAZAS A1 o5 - Ao 7]19] EAuTh
AojR NT25TE= °F¥¥ EmSF7F 7HA3L Y= G486CS}
G649A2] HHOlE EF ZFAIL QIGlom o] Tl o] gAd)
FES VAR g Ao ofn] HEHTHT). o714 dBolA
wulde ukg oA Q) pET23bol 2l5te] AlFEs 6719
histidine 222]5 ¥ &= DNA A7IMEE 3 ol Z2HA]
O|& o] g3l oY H o] ErmSFE #-2] AT

frriy

Truncated ErmSF2| &5
NTEROA] 12594 o}n]=2kS
sequence)®] A|AE DNA HHES i3t pET23bE E. coli BL21
(DE3)dll &% & & IPTGE IS st 1 Hads
£ SDS-PAGEE AM8-3t] 43I tHFig. 2). Fig. 2014 K
A=dZ ¥ Helempty vector)THS S AlZujel A W=
o] Fdal= 28] DNA AHS st Id 2AdAM=
37 kDa®] °F¥¥ ErmSFolXFE ZF ofFo] Wiyl Thgo)
g ddd s 3 7 A}k dike] AVIMERRE F
A ol wlAo] Bxjeke b2} 67)9] histidine tagS X313}
o] oFAE ErmSF (37 kDa)®t} 37t 2k 3441 kDaolRloH
SDS-PAGEJo A= 1 o5& =7} lactic anhydrase (36.5 kDa)
9} carbonic anhydrase (29 kDayAlolollA] YERY odst Hro

= A4 E(DNA

e

10r

ErmAM M

ErmC’ M

ErmSF  MARAPRSPHPARSRETSRAHPPYGTRADRAPGRGR 35

1 (NT25TE)

ErmAM N-KNIKYSQNFLTS 14
ErmC’ NEKNIKHSQNFITS 15
ErmSF  DRDRSPDSPGNTSSRDGGRSPDRARRELSQNFLAR 70
ErmAM  EKVLNQIIKQLNLKETDTVYEI « « <« <« « « - 245
ErmC’ KHNIDKIMINIRLNEHDNIFEI « <« « « « < - 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.



168 Hyung Jong Jin

ErmSF —» 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 ezmSF. 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 dodecyl 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, HJJI105); lane 3,
NT25TE of 34.41 kDa (E. coli, HJJI114); 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.

B Zh=

o2 R+

Ao F A= AT (Lane 3 in Fig. 2).

Truncated ErmSF2| 4| LHOIAM 2] &4 Z{AH

HEA8AkE o] ErmSFE] A el Ae] &4 o]Eo] Al
ol 7K YFE A WAAS Aoz HASIIT Fig 3
oA RAX=tZ Rl WELS i3 E colie] A= YAl
ofsf o] A=A AR Ho] HES Al = AT
W HEE oY ErmSFE ek oIt Aee g
A 9EA] eFdTh NT25TEY] 7495 op¥E ErmsM 73-5-¢}
Zo] FAEARI erythromycinol] 2J3t] A& WA Fgrov g
125WA 9] ofmieabe: ke peptidert AAH T A W)
oMo g4 F A dizh Ul TS & FTFS A &
& o2 et

CHEF AHEl CHlEl o] FH x|

sk e s Feke AEE B & dAEEE
ARt ME EE 2 B84 @A (inclusion body)E 3
e 584 225 AASIL(Fig 4, lane 2) 314 DA S
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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 pg 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 pHJJ105; section 2, E. coli
cells harboring pHJJ114; section 3, E. coli cells harboring empty
vector.
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'ﬁ - 55
-

= = b

s

S -  20.1
LN Y e =

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 (2.5 pg/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. subtilis 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).

Sh3hs A5 S AUthFig. 4, lane 3). ©]ZA] Aojx wE
LNS NP0l 1T resino] = A ¥€il 100 mM
imidazole©] ¥ 58NS ARE3l] AojWl F (Fig. 4, lane
6) 300 mM©] F-iE AFEHS A3l Wo] ErmSFE &

WATH(Fig. 4, lane 7). o174 Bojz] Tuld o] kS BSAE &
T FO 2 AMESIY AFIRES W IPTGE =] &3 1
liter ¥iFH F- 12.65 mgo|A}. A Figure 49] lane 294 %=
A 4 Qo] wEE g ge o] B4 Thig
Z drgEo] B84 dald E-3(inclusion body fraction)oll Fo}

e e & 5 Aok

AN €l CHUE 9| jn vitro BN M

A Wl A WdHAE o] NT25TES &3 host = E. coliol
FAEZ = erythromycindl T3 WS Yep= Hl= 2 &4
7} gl = Aog BEE IO T in vito MY BAE oYY
ErmSF$} Hlusle] ol 7] 93] ERM ©@ide] ¢bd 71d=
8132 domain V (9, 2005 AFE-Sl] 448 A3 Table
3904 Hod A= B2 o¥E EmSFoll B3k oF 85%4 =2
4S5 eI

E AT M= RNASH & djsls Aoz A arginine®]
%S AAFGe N Ao 2 FFS v Ao JYEHE
ErmSF2] NTER 5 125H#) olv| =ik ik Jlefol=2
A AZ ErmSFE X33 DNA AAS Z2Y31aL E coliol A
st 1 S in vivod} in virrodl A AR AElkF o
2 o] ARFo] AAH o] gl AS W o) g o
Ao B84 AR ddEoe] FoaMN(l) B EAES
o713k}, o3k @/del sk A WA AU A AE Fio] o]
AFEE 7o EN o] oAyl e thE iy A
28-S 31 o] FEo] AAHAS W 7|E] EAldh= A5t
go] APz S Yo] A7 aggregateS A3}
£ Aolth. 1 F WA Y9le thide] ARy} A AP e ¢
Aol A (protein folding) IgollA TF REo] o] Fa
Sk Fito] glojFoma dldo] o] AdH oz o]Fo|A
A olA] dojus ez FAT 4= 9tk 1Y NTER &
o] AAE NT25TES] A9 & Thd= it

ErmSFe] &40 12505 oba|i=At 3H6- peptide segment®] <& 169

(12.65 mg/L. culture) F| 3L AA] Hollxe] 34 = o] Thill Ao
oate] A Aol o)== AL Ui SDS-PAGE “dolA]
o= AakE @lFo] inclusion body fractionol| A #HZE] A A|qk
o] whil o] A YoM B8 zhe Lalld vdE Aike
Aoz AYd 4 itk wEbA oldt AMHNERE Hox
ErmSF2] NTERZO|A N-terminal endZol &A1= 1-25HA] <]
ol 2kS: FHiales HMElo] == ErmSFY] F 3ol 2 J3FS vl
A Fethe A wde] Bajeh 45 2H8-shs FEig o
S 7R FeThe AMS A8k Q). wleba o]zgh
A= A7) FHHOE NTERS 72 #43819S v o] e}
o|=F F3FFSh= NTERS] N-ZEHHEo] 7125 284 Fethe
AMAFE 1] AANS SieRste] a1 Qi

kA NT25TES] AJA| o9 84 F A, dimethylation
Ao Zx MLSB Aol tiste] WAds Yehlle 4L &
Ak = Aoz BT o] v 8343 in virodl
Aol 84S AXE AAE JEtel=rt @A vX = FFE
AAE7] Yste] e ke el Ao eiElE et
o] Ty AA] op¥F ErmSFe] A--(7)9F PRVIAR Be &
o] Thilgo] B84 vhlda i AikE A ¢ 5 ok 1
Hub AA O S48 @AEIS o A o A As)
Aol oM E EmSFE A= ME9} 2e =2 Yehd
o7 ol Aro] FAE BHI F IR AM o B
2598 W 12.65 mg/L culture® FJRTHE ARALS o] vhild
2 Azl A WS AT SRS o] o]
S edE EAshs 2 vtk T22]al in vitrool X €]
gAdo] oy vl nlsly] 85%Pxe] AT FA3=
AL AAR Jetol=rt 7147} Ao agate] E40 A4 9
S rHthE AS AlAFskaL Qo

A oRE ErmSF} NT25TES Lalshs AlES sHu)A
Lol =X} erythromycine 3= ASFolE 2 9o =
3 AIES] A AAE AP E BEEIS W ERAA) oF
A3 EmSFE Hdsh= AMxes A7 A7 Al #EEA] &
B} NT25TES] 73$-+= 2710l A7) 2Al=]o] A<A)A]
o] TAFATE. 2ej Alzte] Aol wEl HAE FolEo]
A v Foll= o E T e A, F AR Ho] #
A=A eIk}, o] 3t AMAE NT25TES] in vitro E40] oFAY
3 ErmSFol| 3t 15%7} ZAstArke AR S siizlste] 5
3ok 5 whlFe] o] Aoz vrola] Ao A A)
F7 A== 23S tRNA oA dimethylation®]= $=71 & o]
FAA 23] 47 AAE Higkor} Algto] Aol wel Hx}
Aoz 1 F7t F7HeEN A S JAlskE ZeE
At o] ZiTt,

LAl 2
E A= 20039 % =AY A7 2ATAY S 54

71Z A8 A (RO1-2003-000-11734-0)0] &]&te] 3 A
Aol dF= oldl FAL=HUH
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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.



