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ERM %2312 23S rRNA2] A20589]] methylationA] 3} 2 23 macrolide-lincosamide- streptogramin B (MLSy)A|
S A 2] 322 A 3o FYAS VAL GA 5= WA AR YA 2 monomethylase$} dimethylase2 1y
o] A c}. Dimethylase$} ¥] 2.5+ monomethylase2] S4-& ¥3]7] $1#] dimethylase (ErmSF)$} monomethylase
(TIrD)E E A o) X438 Streptomyces fradiae) X drDE F-E31 1 A Ao A H 22 A FPAE A =34 37°C
ol A M E AA AL 55% S AT A2 dFPAE B84 YA L )T 1Y ErmSFe=
g g2 LEdA dFPAE Do LA N AE ARHA g F4A AR Fepsid
Thioredoxin@ AF#] 29l GroESL-Z 2.5 ErmSFe] A 59 vjAAAA 2 484 a2 Ao =&& FA
st} o2 ol AL UAZA A W AR ¢ A F=H FA o 2% monomethylases}
dimethylase®] 2to]A-& 88 4= Qlohe= 7He Al & B FE A 22 395 23Y ErmSFE] A9 $Y3HA
SDS-PAGES| A A A5 #] g2 v)ae] g S84 il A o] ThDE -8 A Xl Ao <3 HAE
A SEE o]FA THE W3S monomethylases] & WA Z19 = WAAFH dAHES
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ERM TBA2- pacteria2] 23S rRNAY] EA|3l= £ adenine
(A2058, E. coli coordinate)?ll methylation*] %224 macrolide,
lincosamide, streptogramin B &4 A MLS Al A Ay F=+
55 Azl PIAER ddg ol A et WS
YeERRA sle wdolthks, 21, 24, 25). ERM ©lAE 27
monomethylase$} dimethylase= }FFoiR]3L o]&°] Yeh= Ul
A8 242} type T 3 type IZ E]o] T} (19). Type 1 WAL
A205812] monomethylationdl] )3t o]F oz o7 13}
lincosamide @A thated= WS YEMIR|TE streptogramin
BY macrolide @48Alel thelde SHEe WA v AF
WAS JehiAl Z8TH14, 19, 25, 28). WA type I WL
dimethylation®l] J3lo] o]FAAH $lo] & A thdl
A3 WS A Hx A9 EZE ERM TH A
dimethylase® MLS, A WA (type )E L2717 HTh(19,
25, 27). oJul YojLh= methylation®} -2 S, 2 ¥h3-7]&} ol )5}
o] o]Rojx= AeE FAHE T 101(22) monomethylation®]
dojt Fol= 7jdo| TlAZRE Holx YA Hi
unmethylation® 7123} & Axo] RAPEE Ho|n TA| &
Ao 4% o) dimethylationo] dolubs HoZ BHEA ok

o] FAL two consecutive Random Bi Bi sequential reaction®]]
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oj3le o]FoizIth@). ¢ e ATAFo] W= MLS A
FAA 2] Ygol AhHA IS = ERM @IS Fe-5
3] A& 5 WAgTel FEE 5 e FUAE AT
ketolide?] telithromycins-2] ZH-8H91E AME A, 0|5 F4
Ae ¥ WAHAE 28-S AT 979 Uidddds 1
A4S A G ZoE ek o] S 4% A7 238
RNA dimethylation® WHUFL F250] 3H ketolide®] 7
Lx B At WAL YEhE v monomethylation©]
| TFE ketolideoll Tt W& HehiA] Rak= A& ¥t
HHH16). o] A MEHel dimethyltransferase® $HT-8}L
AtiEE A ETe] SAM (S-adenosyl-L-methioning)®} F%7} %
8 monomethylation?t dojuiAl =¥, 10, 27) o] T
= AEA WEE ketolide YA =80l o]t Aol A
He AoZ gsick(ie). WA o2l A2 ERM EH A
o 213k WY F24& oA $HA iS5k Aot o] AR
55 =38t 2 wl ERM -2 monomethylaseS}
dimethylase® U o] 2031 dimethylase2te AJZEW] EAe+=
cofactor®] F=oll wWa} monomethylation B+ dimethylationS-
33 k. fo] AME S8 AuE ot gl
EAd wZ monomethylase®} dimethylased] TH-2 A3ty
ol ejol] ofH WO R T o]FoixR] Fton oE X}

Mol 2% g0 thd 21 olal o) BuiAe] o)
A AEE ERF & Yt AZIE Bt = 9 Zeleh. ol

3 8o d#8oz B AFolAME EmSF (dimethylase,
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reclassified as Em(S), 20)Z 73l macrolide A
tylosin AFAHTFS) S, fradiaeZ5E] H3EZQ] monomethylaseq!
TID [reclassified as Erm(N), 20j8 Z=3e F2AE €243
1 o]& thmolA EFgihe Al=sta 1 84S AlEfolA
2733kt

Mz W Y

2E ZalA0lE W 2|1 R3E0IE
B A7ox A 7F 2 Zalav|=E Table 19 AEd)
et

drD XS 224

irD A 2] E2d& ozl M WHAHE £2E©®) S
fradiae DNAS AME-8te] 2|37 A QEFO] =1 (5'-catatgee
gtotegtoegegtacegattcgececaceggcacgaggg-3', 47-mer: W& 72
8 QEFO| == Nedel AFEL 212 G71MEg vehd)e} &2
Ay LEle) =22 (5'-ctegaggegecteegetgeggegagatgeg-3, 30-mer:
123 38 LEl| = Xhol 914 G7IME S veRE A
Wk ek Zelolm 2 AMESte] PCRE Falstd] it
olgA dolx DNA HAL xemie® HIE T vectord
pDK101(9)°ll A2l & 23t pHI20102 HHsHATt
oj& A AdojA ZFAWES Ndel?} Hindl1OZ ABT § Aoj
7 DNA BHE e AFEs=z =23 XY @ (expression
vector)$] pET23b (Novagen, Madison, USA)l HEE F 17
RNA a4 43RS /3 E coli BL2I(DE3YP A A
g3t ThD ©a-S ¥ 33k= DNA ZHo| reading frame

md

)

Table 1. Bacterial strains and plasmids
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of @A ZA) 719X FE& EGavE e R ARES:
@3 dideoxy chain termination sequence analysisell &J3}e]
3tk 97)1A PojRl Zekin|=S pHIRNE WHET 1
2|3 o] F2PEE T FTS E coli HI2022 385t
At

irD RTXt| 2

T3 Ao AA3] 7YA drD FAA] B ofv] W
ermSF $A7e] W whyel] A8l (10) 2gte] ME T §H
e} o] =3} B 2t iR E. coli HIN202E
AZE vl transferdt Ay, ©1 0.8-1.00] EEF 37°CAA
wjekst & PTG (isopropyl-p-D-thiogalatopyranoside)s HF5%
7} 1 mMe] EEE Hrsla 37°C, 18°ColA 24417) wijoFalsd
o}, aEl3 el wulde] ¢S STMIZIE WY SR A
#| & (chaperone) . & 2H8-31= GroESL =& Y¥HAQl oz
disulfide bond 2}8}8-9) A4Sl Thioredoxin (26)2 FAJo L&
sty 919} e 2wl 2 A kel L dEsEE
AT E SDS-PAGE (INE Elstch 18]l IPTGe] F%&
0.1, 0.5 mME W3o] fx1e) FHS 7k AE Foll st 7
T3l 1 HEPS £

254 E| CHE o] HK|

ThD TR ) AAE 7180 UFEE EmSF T A W
He AL8(7), R Wl AASn FdE] Medtd the
3 2} PAEE(8,000xg)3td LolZl MEE lysozyme (5 mg/
mhE S8 buffer A [20 mM Tris-HCI (pH 7.0), 500 mM
NaCl, 5 mM Imidazole]ol ] EAMAIZ] 3 ol 4] 2087t v

Bacterial strain

Reference or

. Description
or plasmid source

Bacterial strains

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

under Jac control

E. coli Trx E. coli BL21(DE3) carrying plasimd pT-Trx 25

E. coli GroESL E. coli BL21(DE3) carrying plasimd pT-GroESL 25

E. coli HIJ105 E. coli BL21(DE3) carrying plasimd pHJJ105 9

E. coli HJJ202 E. coli BL21(DE3) carrying plasimd pHJJ202 this work

S. fradiae NRRL 2702 Source of DNA template for obtaining #/rD by PCR 2
Plasmids

pET 23b 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

pT-Trx pPACYC containing gene encoding E. coli thioredoxin(Trx) 25

pT-GroESL pPACYC containing gene encoding E. coli chaperonins GroES and GroEL 25

pHIJ105 pET23b containing ermSF Ndel-Hindlll gene cartridge 9

pHJJ201 pDK101containing /D Ndel-Xhol gene cartridge this work

pHII202 pET23b containing tirD Ndel-Xhol gene cartridge this work
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3 goecl A gE F A AZE B8ttt o7l
DNase I (2.5 ug/ml) 2 RNase A (2.5 ug/ml)g ¥ ¥H-&A)17)
Z QA Bystd A5d-e Ak Aol FedozRE]Y ¢
W 2ale FFA (Novagen)yZ} AF3F Ao ZH, Ni**
affinity column chromatographyell 2|3l H-2J3tATE. buffer A
2 3L o]E Hisbind resin®] FHE Zo]l SJollA o7 &
HL Joadingd+ & 60, 80, 100 mM imidazoleS ¥ E3} buffer B
[20 mM Tris-HCl (pH 7.0), 500 mM NaCl}2 AH&-3te] Ao
B2E A ekAy B 2y A Aol & sk 9id

£ 300 mM imidazole®] ¥ buffer BE A}-8-3td Fouigit.

WaE cHIE ZoM Ssid SED} inclusion bodyS)

HEE gl oA Sz vdd dde] JEE ¢
obi7] 95t v} Zo] APt Wiy 2 mlA &
AZE 800 pl 38N Ao ARAAAA e} Zo] BT F
°Jf“¥a](2o 000><g, 30 min)é}oq f3)4 g ‘=’.§4 s Ey_ %

uhed £l chf R ol M| LH &4 24 (& LY ZHAD

A W 4AAe ojn] WEE WS ALE3l tiad v
WL ALgste] 2R (7). 193] 71€sha o 2ok 9
el AZ2ZFo] (Whatmann 3M)°ll 25 mg/mle] erythromycin £
N EE lincomycing 250 pgo] HEE AT £ LA oS A
A A =X vAES o] &8 §F 35 Bt sty
2 RS E BRI, o] ol dEFOT WA BARE
gra-5t A7 dimethylase?) ErmSFE 23dste B35 3
3 AT AHEst] YA 9] IR AEE vl BESAT

TirD EHHEZ Weists il gt ghdxel =4 o
H| &= T (Minimal inhibitory concentration) Z=A}
% wF B ujdst TS A2 iAol ransferdtil Aol
0.7°] =2 wjdFa F 200 cellsymlZt HEZ 3|43 th 5
ul & 1,000709] AIZE 0-5,120 pg/ml F=2] erythromycin 2
0-8,000 pg/ml 5.2 lincomycin 3t TA ol HZspar
¢~E’c°l Zue o 71x 7|tk o, 37°CelA 18-204]% wi <k
F Alxe A BEAsiar hd] Axe] o] BEEA
°“: 2 AAAEEMICCE AT 97T 9}
22 dE2TS AT

2 o

urD Y32 2|8t W EatAn| =] HF

ERM T2-& monomethylase$} dimethylaseZ WA A AT}
o]59] zolAL FH37)9)8 monomethylase® -8§38l= D
FARE L o DNA E7IMES ZAst Wol7t fEHA
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1ELT o2 T7 promoter’t AEH W& ol 7]
A 9 7N dojAe= S wE FA Q] pET23bel <]
3led AZHE 6719 histidined12]E &Sk DNA €714 ES
3 2ho)) ZH| 3 o) F Ba] A o]tk

& gl & ual

D W Y w5 £

D A AAE 73 pET23bS E. coli BL21(DE3)C
FAAS 3 5 PTG EA) 3ol 18°Ce} 37°Col| A w3t 1
Wy AL} S SDS-PAGEE AME3le] E4I81th(Fig.

1A). Fig. 1A914 Roixl= 2 ¥ Helghs 3 Al

1mM IPTG, 37T

A) 1mM IPTG. 18T
3

®)
0.1mM [PTG  0.5mM IPTG

2 3 1t 2 3

Fig. 1. Sodium dodecyl sulfate-polyacrylamide gel electrophoresis
(SDS-PAGE) of the expressed TtD and its solubility. (A) E. coli
HIJJ202 transferred to new LB medium was incubated at 37°C to reach
an Ay, 0f 0.8-1.0. After addition of 1 mM PTG incubation continued
for 18 hr at 18°C or 37°C. At this point, SDS-PAGE was performed to
assess the overexpression of ThrD. TlrD accumulated to 55% of the
total cell protein as judged by the program Multi Gauge version 3.0
(Fujifilm). To check the solubility of overexpressed TlrD, cell pellets
of 2 ml culture dissolved in 800 ul buffer A was disrupted by freezing
and thawing method. The resultant lysate was treated with DNase I,
RNase A and centrifuged (20,000xg, 30 min). The resultant supernatant
(soluble protein fraction) and particulated material (inclusion body
fraction) dissolved in the same volume as lysate was denatured in 6Xx
sample buffer, and resolved on 12% sodium dodecyl sulfate-
polyacrylamide gel. Almost all of the expressed protein resided in
inclusion body fraction. Lane 1, molecular size marker in kDa: bovine
serum albumin 69; glutamic dehydrogenase 55; lactic dehydrogenase,
porcine muscle 36.5; carbonic anhydrase, bovine liver 29; trypsin
inhibiter, soybean 20.1; 2, total cell protein in E. coli harboring empty
pET23b vector; 3, total cell protein in E. coli HIJ202; 4, soluble
protein fraction; 5, inclusion body fraction. (B) Solubility of ThrD
induced with low concentration IPTG (0.1 and 0.5 mM). Lane 1, total
cell protein in E. coli HJJ202; 2, soluble protein fraction; 3, inclusion
body fraction.
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A dEg gl okiklane 2)de @ 4D FAA FAHE
a3 LEHBA A SDS-PAGEFN A 2] o] FHET} lactic
dehydrogena se (36.5 kD)¥} carbonic anhydrase (29 kD)AFelell
vehbe Ao i W (lane 3)0] FFHRS. ThDY &
JNEERE F48 o] Bxlake 338 kDaY o WP
@Al TIDY-S & = AT 2831 o] A BAHE ThD=
AFTH F G8EY 55%E A3 e A2 vERdT 1
g g4 Bl B3 (lane 4)XE TiD slFshs wla
N=E #801e & g ¥dy iRy vde B8
WA 28 (lane 5, inclusion body fraction)ollA TEZ AL} o]H
3 AL IPTGY w9 #ARle] A&F o2 FAHAUY &
o 01 mMoY} 0.5 mMe] IPTG EEolME 8384 dhuzol
BE%E A F718HA dskthFig. 1B). B@9EY =S F
7H71E Ao g 88 GroESL¥He] FEAEL 53l &34
o] o] Z71E AlESlY TDS} fALS o] $AHEE Kol
£ v guld si=s 918k (Fig. 24) ©15 Tt 2ol
&Ry st oiEgaE BE S ke NEE 24
F AARYE ek AZEH B 2 B84 D93 (inclusion
body)S e B-AEAS AAST &34 A e I
e A5AS AATHFig. 2B, lane 3). ©)¥A Lol wAdE
AL Ni*o] AEE resin®] e AP ¥I 100mM
imidazole®] T &84S ARt HojA F(Fig 2B,
lane 6) 300 mM©] F2 $FLAG AME3l] &3] G
2 udd BES dohllna sgon) g gl & & Qi
THFig. 2B, lane 7). I3} imidazole®] H-& ZAA|Z] S5-8H40
2 ZES 4L ¥ 2YS S A= 2L BFHEHE
AANE JeERR o], D2} FAFsE o5 AR E Hele vl
&g MEE TID7} obd ez 15Ut B3 GroESL#
7 S de) &5 FTMTIe AR WA Thioredoxin
7o & WANE e FAAE JepAThAR HiAA). o]

(A) Erythomycin

i
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Fig. 2. Expression of TlrD with coproduction of GroESL and its
purification. (A) pHJJ202 was transformed into E. coli cells producing
GroESL. Incubation and SDS-PAGE analysis was performed as
described in Fig. 1. Arrow indicates expressed protein whose molecular
weight appeared to be same as that of TlrD. Lane 1, molecular size
marker: refer to Fig. 1; 2, E. coli harboring empty pET23b vector; 3, E.
coli cotransformed with pT-GroESL and pHIJ202; lane 4, supernatant
fraction; 5, inclusion body fraction. (B) Purification of the expressed
TIrD in the presence of GroESL. The growth condition of E. coli and
the cell lysis was performed as described in Fig. 1. The resultant
supernatant was loaded onto the 4 ml immobilized Ni?* affinity column.
Lane 1, molecular size marker: refer to Fig. 1; 2, total cell protein; 3,
supernatant fraction of lysate; 4, affinity run-through; 5, 5 mM
imidazole column wash; 6, 100 mM imidazole column wash; 7, 300
mM imidazole elute.

(B) Lincomycin

i
3 I

250u0 500ug

10060ug 1500ug

Fig. 3. Antibiotic susceptibility assay. Erythromycin and lincomycin stock solution was dropped on Whatmann 3 M paper circle to reach the final
amount of 250, 500, 750, 1000 pg of erythromycin and 250, 500, 1000, 1500 mg of lincomycin, respectively. In each section of agar plate, E. coli
cells containing empty vector, TlrD and ErmSF expression vector was spread with cotton swab. In the center of each section, paper circle
containing erythromycin or lincomycin was placed, and the resulting agar plate was incubated overnight at 37°C. Section 1, E. coli cells harboring
empty pET23b vector; section 2, E. coli cells harboring pHJJ202 (TIrD); section 3, E. coli cells harboring pHIJ105 (ErmSF).
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A3 PP FRES W50 IR HEE )87 TR
AME A NAAHA] FATHAE wIAA).

TirD2| Y& LHO|l M2 &4 H4Y

TIrDE monomethylase®] 2.2 lincosamide FAYAN = WS
Ro|3 1 ure] macrolidel} streptograminB A st =
=9 WS Rtk wWEbA  licosamide YA Q)
lincomycin® macrolide FH3A1) erythromycing: ©]-8-3t] H{
9 TiDe #4& FAsGoh FRAZE FAHE AR (flter
papen)= AFEFE 1A At ME TD?) 288 MEE 52 %
%9 lincomycinol = W3S el A THFig. 3B)
erythromycin®] 73$-ol= 57} TolA WA gHAAA) o5l 3]
g woith, B2 %9 erythromycin (750 ug)o] EAT wi=
dimethylase$! ErmSFE -3 tIdwT A S 2}ey ThD
9] A9 wrthe 1 AAHEIF A JAThFig. 3A). o2g &
Ao & ] Asksly] 98l lincomycin® erythromycinol digh
HAAANEES SASIYS. FANS -3 o T 320 pg/
ml E59 erythromycinol A ov] 1 A7E Kol AL 100
pg/ml F59 lincomycino A A S w71 AJZBE 1,000 pe/
ml2) FEoe A7do] 3] A HAck ool HIs) TiDE
HHERs AlEE 3,200 pg/mle] FE9] erythomycin A 3}
Azro] AT} 3,520 pg/mi] FEolAME £73] Aol |
Z9tt. 12} lincomyeind 33 HIZ| A= 8,000 pg/miS]
EEXNE Aol W] &dtt. o]o)] ¥t dimethylase?]
ErmSFE 283l HEE 5,120 pg/ml X9 erythmycin?
8,000 pg/ml 559 lincomycindl A% 1 4% A BEL &
AU} (Fig. 4). ©1213+ A2 monomethylase?} dimethylase]
544 Z JehiFe 3102 Aladd.

[

|

ERM T 2.2 monomethylase®} dimethylaseZ U7 2T},
©]5-£ unmethylated RNAZ 7]22 ARS8} monomethylases

Erythromycin (ug/ml)
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1709] methyl 712 A3 ¥ 0 o)de] Whg-& FHHA B
1} dimethylasel= monomethylated RNAS AM&-8te] = 3 e
methylation ¥-8-& dozit}h o]Hd Ao|H& Yelll= ERM
gl ol EXS dopfji= AL 71523 SHAXAY T AAA
9] FEL 98 S8F2 AT vl$ F33% AoE AR
9ot gab B dfeire 2 Q7] dEgsE s = A
318t EAJo] o= AL ¥ T dimethylase$] ErmSF THil &S
§43E S fadiaee’t 7HAT YE E G2 ERM 9jd=
monomethylase?) TUDS thATNA NFAUNE HEE A =8}
I EAE AE Yol AN dizgLkd el of
nRo Bay ohldg gl Y ERMSFY 9% 37°ColM
HjoFEl RS 95 uiRE B8 Az gighddo] HAut
= gulE 25 GroESLO|Y Thioredoxino] ©¥lde] S3fo] T
€ FA F819ch1). 28y EmSFY] A9+ BldREE 22
oCE 2L ) 1 LE%r) )8 126 mg/L cultured] ¥
2 fa4 GiFS dojdl 4= U LK®) TiDY] 7%= vl
exo] Asle &34 gz o] Mlo] W EES FA X
BTt olEldt HTS MY TE YE oM dulde] BHs
=3 Zdd HYe A% FRE AREE Fo] 884 i
2o =28 F719% o HA7A Be dEe] 83
T Z7Ml ARRE 3Holth17). E U fARE ATHeE &
AR ] §-EA(inducer)?) IPTGE] T8 E2Yo=ZH T
o] H3lo] & R whdo) oS S| &) eilde
< 5P8E ARANE AFEA FaRct. 12y 7 guld
25 o] chldo] B84 ThilAE WEHIS W 47k
thilzlo] S84 AR Whdo] Ho| AZudlXY 4E
BT d714 ol DS E4EHA I9A F5, MIC
monomethylase®] 54& & JERAIL o]l izl Hts}
Hl&=EGTH(15). 23U B AFelMe] Anke & U & i
A EEE JeERIAEY o)& TDE 2R3 E colid] 32
zpolo] 71918 Aoy FAHHY F B AFNAE E coli
BL2I(DE3)Z 1% &4 o] EdEY F8e 5 /X1
E FFolx o] A} BHANME E coli ASI1901THE dFE ¢

3520 5120

0 320

Lincomycin (ug/ml)

4000 8000

0 100
Fig. 4. Determination of MIC (minimal inhibitory concentration) with erythromycin and lincomycin. Overnight grown £. coli HIJ105, HJJ202
and harboring empty pET23b vector transferred to new LB medium was incubated for 1.5 hr at 37°C to reach an A, of 0.7. And the culture was
diluted to be 200 cells/ul. 5 1l of diluent (1,000 cells) was dropped onto the agar plate containing erythromycin of 0 - 5,120 pug/ml or lincomycin

of 0 - 8,000 pg/ml and incubated for 18-20 hr at 37°C. MIC was determined at the concentration where no bacterial growth could be observed.
From the left, E. coli HIJ105, E. coli harboring empty vector and E. coli H1J202 was placed.
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234 o] o] £4%" A= A tig 2ol
74Ee] v YA veRd Ao AlEHTh 28y oj5o]
3 ThDe] FHEAE, 834 283 e e BE=
A BREHR gty Gx] F2H 4rDol] o8l et HAA
FEgto] W ATHI6).

THDE T3 FA7Ex] 887 EE  monomethylase}
dimethylaseS databaseol| 4] #3138} sequence alignment %
phylogenetic analysis® &t ZIHA. K. Park and H. J. Jin,
unpublished result) @113 73-2-oll %= monomethylase®} dimethylase
g FE AL F Yv 5L Y ¢ sich 28y 2 A
PoM= T3 FFol EAse T ERM ©¥A F
dimethylase (ErmSF)2} £-3)4] @iz jgyiksl=d 433t
HFH-S monomethylase (ThrD)oll 2831918 u] 5U3 A3
o] 2] Ftc). vl Ae] Hjle G o st kg A
BE Jhe Ao E o] S AA AAYFERE olF=d &
23 BE AHRE opudt vigel Avke Zo] HA Utk
(18). Wb s Au)e] 722 EAdo] ole|gt Ayl A ] At
AL A DEYE Aol A3t §3] FYs oA dojd
2& F59 ERM DA o]2jgt @do] BAEHUTHE AL
olE FR3l F= A0 F AlsdEh &, EA7HA st &
mAzke] ohu)At BlEe] FEAEE TR wlE ZEadF
o]E o]&-3}e] s} K (phylogenesis)E B3l Z2IAHE o5
9] zJo)g-g ¥R E3lar AT Bl Tl o) thEkgAt
P Budl xfo]|de HoJFEs ol o|F FEIH F=
RoE A & r}. o] AR RE APAQ WHHE F
3+ ERM @922 monomethylase®} dimethylase2] 7324 4
MY FELE 71EE AT AlgH T o] #le AAA e
AES S39x v 8% DAY AeE WoRnh gl
B84 wilgg ol tjgjalel AFsigre AL A g
A QlolA dojor 3 BE Fio] SFHEHUTE Aotk
(17). 283 2% 8§34 Dol Aidwo] JAA W&
ZHAGEATE 2 B3] g Heto] Me Erbedh
AL ks AL dAIsk Ut dEbA] TheDS 834 &)
AR o) thEgake ol Hasdly /s AoF PolA| il )
742 el gl Sl AR o) oA W 5 TeDe] B¢
of A4" & A= WHE F fusion GUAR] WH(12),
sorbitol B2E glyeyl betaineS AME3l] AFAHQ ~EHAE
FE AQ), periplasm® 22| WHHE whilde] o]%F(23), DnakKe}t
Dnals-2] & ApE9] 3% 2H(6), guanidine-HCl E< urea
55 o83 B84 uulidel 839 AT (refolding, 13)5=

Hgstel feptas AR Hold

=
[5)
=]

=1

HAtel 2

£ d7E 20039 A4S SH712ATAE T 5
71% @H] 2 (R01-2003-000-11734-0)0) 2J3te] 4=38= A
Arte] YR-Z olof ZAI=HUT
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ABSTRACT : Cloning of #/rD, 23S rRNA Monomethyltransferase Gene, Overexpression in Escherichia

coli and Its Activity

Hyung Jong Jin (Department of Bioscience and Biotechnology, College of Natural Science,

The University of Suwon, Kyunggi-Do 445-743, Korea)

ERM proteins transfer the methyl group to A, in 23S rRNA, which reduces the affinity of MLS (macrolide-
lincosamide-streptogramin B) antibiotics to 23S rRNA, thereby confer the antibiotic resistance on micro-
organisms ranging from antibiotic producers to pathogens and are classified into monomethyltransferase and
dimethyltransferase. To investigate the differences between mono- and dimethyltransferase, #rD, a repre-
sentative monomethylase gene was cloned in Escherichia coli from Streptomyces fradiae which contains
ermSF, dimethylase gene as well to overexpress the TlrD for the first time. T7 promoter driven expression sys-
tem successfully overexpress #rD as a insoluble aggregate at 37°C accumulating to around 55% of the total cell
protein but unlike ErmSF, culturing at temperature as low as 18°C did not make insoluble aggregate of protein
into soluble protein. Coexpression of Thioredoxin and GroESL, chaperone was not helpful in turning into sol-
uble protein either as in case of ErmSF. These results might suggest that differences between mono- and dim-
ethylase could be investigated on the basis of the characteristics of protein structure. However, a very small
amount of soluble protein which could not be detected by SDS-PAGE conferred antibiotic resistance on E. coli
as in ErmSF which was expected from the activity exerted by monmethylase in a cell.



