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ERM =4 21 -2 23S rRNA2] A2058°] methylationA] 7] 2 2% macrolide-lincosamide- streptogramin B (MLS,)#
A A o] F-Z-& A F|5he] FA A A& A 5= A A A 2 monomethylase 9} dimethylaseZ 1}
¢] Z1 o}, Dimethylase®} H] 2.5+ monomethylase®] S-41-& ¥3]7] $13] dimethylase (ErmSF)$} monomethylase
(TrD)Z- 5-A] ol 253} Streptomyces fradiaed| X trDE F2313 T Aol A H 22 A FAYALS A = 3}o 37°C
oA A EW AA DA 55%E AT A =2 dfFAAE B4 iA-S Ao leh 28y ErmSFe =
g7 32 22X YFAAE iAol LA DuiAE AR gy ELA DAz Felglsidh
ThioredoxinZ} AFs] 22 GroESLL 25 ErmSF2] 7 $-¢} npgr1x] 2 L34 dwiA 2 o] A 3o =88 FX
ottt olEdt Aol A2 HAZA A HIAA &2 AN F23 EAe 23t monomethylases}t
dimethylase®] 2}o] 3 & #8 4= Qlote 7HsA & B85 A2 FAH Ao 28 Y ErmSF] 73¢9} S 43
SDS-PAGE®I A A = #] ¢k-2 v|3Fe] 43 434 A o] TrDE -7-3F Al ol A A o] A3t WA S
Al stg R o] FA 2 A E UA-S monomethylased] 2|3 WA A A HE A2 A A8ty

Key words [] in vivo activity, minmal inhibitory concentraion (MIC), MLS; (macrolide-lincosamide-strepto-

gramin B) antibiotic resistance factor protein, overexpression, TlrD

ERM T2 bacteria®] 23S rRNAY] EA18= 57 adenine
(A2058, E. coli coordinate)®ll methylationA] 7] 2. Z 4 macrolide,
lincosamide, streptogramin B A3 A (MLS Al A Al)e] F-2F
= Asfsted RAER stdg ol A detd WS
YehiA shks ©@idoltks, 21, 24, 25). ERM THAL =7
monomeﬂlylaseQ]- dimethylase= oA a1 o]5o] YEE W
L 247} type T 3 type IZ B T} (19). Type 1 W3
A2058°112] monomethylationol] 2]3}e] o] F X o7 135}
lincosamide Aol tdted= W3S YEMNA|TE streptogramin
BY macrolide &A4A0] tistod= SRS WA = AH
WS YEhiA] k14, 19, 25, 28). W type 1l A S
dimethylation®l] 2]&}e] o]Fojx|H 29]o] RE Ao thsl]
23 WS JEA Ha A9 EE ERM EHES
dimethylaseZ MLS, &A8A W (type NS L2714 HTH(19,
25, 27). o] U= methylationzZ}gd-2 S 2 ¥H-71%}o)| 238}
o] o]Foix|= AL R FAHEI 9]0 (22) monomethylation©]
dojd Foll= 71do] dAZRE Holx yeA =i
unmethylation’® 7127} 22 AT o] FAPEE Holm thA] o
Ao 2= o] dimethylationo] Yolv= ZAo® ¥eA 3t
o] ZA-2 two consecutive Random Bi Bi sequential reaction®l]
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oJate] o] Fo]Frh4). H Ho] ATAT w2 MLS A
A o] Aol AhHQ H&S sH= ERM @ do] 28-S
937] 93 & WAl LS = Ae FYA=Z NEE
ketolideS! telithromycins 2] &S A% 2o, o5

&4y
e AF WAaTtelle 28-S st Lo WAdttle A9
285 3HA S Ao YA o] @S BT 23 238

RNA dimethylation® HU7-S F250] A4 ketolided] 7

5 B2RS JAste] WAL YERN= ¥PE monomethylation©]
H T ketolideo]] tfste] W3S YepA Kl Ao= vt
FHATH16). ©] A MEW) dimethyltransferaseS 31l
lelEkE AlEWe] SAM (S-adenosyl-L-methionine)®] &7} B
© monomethylation?t LoUA =W 4, 10, 27) o]t d5
= AEA MR ketolide FAYAN ] 2180l oJ5te] o] oA
He Zlo2 greislvkle). webA ol#dk AMde ERM @
o ok Wide] T84S oAl g iF3she Aol o] AR
52 38t B uwl ERM TEEL monomethylase 9}t
dimethylaseZ Y] AL dimethylaseg}= A 3EUjol] &A=
cofactor®] &%= W} monomethylation =+ dimethylationS-
FeelA Hrt. 9o AR FE-E] AwE 4 o) ThlF )
EAdo ©E monomethylase®} dimethylase®] TE-2 A)3}s}4
Wigolefo] ofE PO R T o]FofR|R] ggton o]59| Ajo]

Mol 2A% AUl TS ST olah= o] T oA
A 2 =R 5 YE AVIE T 5 JS ek o]

e =8 JFoz B AFoA= EmSF (dimethylase,
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reclassified as Erm(S), 20)Z ¥-3l3L macrolide AL
tylosin A2HFFR S fradiaeZFE] HEZ Q] monomethylaseS]
TIrD [reclassified as Erm(N), 2015 IZE8l= 3RS S243}
a1 o] & ditoll A thEEARE AlEstar 1 S-S Al elA
=43t
e o

=, E2lA0|E ¥ S2|D 73 E0|=

B Ao ALSH T 2 ZEV|E=E Table 19 28}
.

arD SHXIe| E2Y
irD TR ] 2 ool W3Egk WY E 2 (8) S
fradiae DNAS A}g3te] 28] 5738 QE}o)E-1 (5'-catatgee
gtctegtecgegtacegattcgecccaccggeacgaggg-3', 47-mer: WEZ 73
B LEFO| == Nedel ATHEA 212 G714 ES UeRd)e}h &85
Y LE| =2 (5’-ngaggcgcctccgctgcggcgagatgcg-3', 30-mer:

W22 LB OlEE Xl 914 B7INDL JehihE 244
PG, PG Zetol ALgHe] PCRS Fasle] Ak,

olgA dolx DNA HHE XemloZ HHE T vectord
pDK101(9)9l AR & FZJ3te] pHIR01CE FH3AHT)
olZA AW ZEHEE Ndel} HindlIO-2 AeE F o]
7 DNA RS 28 Atasr=z x2)sk 18 2A (expression
vector)$] pET23b (Novagen, Madison, USA)oll A3k 3 T7
RNA F48EL F3A= 53 E coli BL2I(DE3) &2 2
31t ThD TS T H3= DNA Z¥Ho] reading frame

Table 1. Bacterial strains and plasmids

drDS] S, I &3484 167

o BtAl FAle) 71917 SE5 EERavE B 2 Akas A
@3} dideoxy chain termination sequence analysis®ll &3} A
st o714 Lol Fekaw|=E pHIR02E HHEEAch 1
23l o] FYAV=E 3 WS E coli HIJ202E 83}
Ak

tirD S X}o| e

¥38 Aol A3 79R drD AR 1L o]u] whEd
ermSF FrAre] Wb WhHol| A (10) oFFe] WHE R
23} 2ol F=3IATt. s 52t Yt E coli HI202E
A2 viA] o] transferstal Ay, ©] 0.8-1.00] HE=F 37°CellA|
B3t 3 IPTG (isopropyl-B-D-thiogalatopyranoside)S #E5%
7F 1 mMo] FE2 FH7slar 37°C, 18°CollA 24X17F w3k
o} 8o fald dalde] oS FTMTIE e SR A
¥ 2 (chaperone) . 2 2H8-3}= GroESL H+= YukF<Ql whulz
disulfide bond 2818+l & 421 Thioredoxin (26)7% SAlo L&
3t 99} e 2T oA e AZIWNRE wljYgelal 1 g e
AL E SDS-PAGE (1NZ RISttt LE]aL IPTGS] F=&
0.1, 0.5 mM& YFo] f-x1210] WS 7} AE Fofl et
=AYt B

25l El EHE o] M|

ThD ©A 9] FA= 7|0 e ErmSF ©d A v
HE ARE(7), oRT AE st AAEITE 1ds] Aestd o
7} 2ok 4R (8,000xg)3td AojZl AIEE lysozyme (5 mg/
ml)S F7-3= buffer A [20 mM Tris HCI (pH 7.0), 500 mM
NaCl, 5 mM Imidazole]o|A] F-2FAIZ] 3= ARLoll 4] 2083t vk

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 /ac 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 HJJ105 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 pACYC containing gene encoding E. coli thioredoxin(Trx) 25

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

pHJJ105 PET23b containing ermSF Ndel-Hindlll gene cartridge 9

pHJJ201 pDK101containing #rD Ndel-Xhol gene cartridge this work

pHJJ202 pET23b containing #/rD Ndel-Xhol gene cartridge this work
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shal 80°CollX dd F oA A2E st A7)
DNase 1 (2.5 ug/ml) 2 RNase A (2.5 ug/ml)S ¥ w37
5 A BEste] e ds Ak dojzl Aoz RE ] &
W 8= FHA (Novagen)7b A3k #pAgoll <7, Ni**
affinity column chromatographyHell 2]t E2|}3t). buffer A
2 &S o|F Hisbind resin®] S7¥ Aol flollx] Qojxl &
A-S- Joadingd+ ¥ 60, 80, 100 mM imidazoleS ¥33) buffer B
[20 mM Tris-HCI (pH 7.0), 500 mM NaCl}-S- AF&-3te] #& o
FAEA] gAY R A TS ojdl $ sk wld
< 300 mM imidazole®] 32 buffer BE AF&-3Fe] Aot

sEl chE FoM Salidd YA inclusion body2|
2|

Uy gl FoA fejdo s ddE vde) Jrs
olr 7] fJate] thadt o] AP v 2 molA A
AIEZE 800 pl -89 Aol AREAAIAA 919} o] S
A41E21(20,000%g, 30 miny3te] 8314 Tld 35S An
AES A 5L o] 580l FAFAA inclusion body
S B2 - SDS-PAGER #4J3te] e whijde] s
Eril=g

AL 1

[e)

~

e o rlo

S5l CHM T ol M| LY 2 ZAEHEN LY HAb

A W) 8L o] dwhatd WS ARSStY T W
HE AME3k] AAEAT (7). 2has] 7)eshd o 2k o
o] AEZFo] (Whatmann 3M)°l| 25 mg/ml2] erythromycin &
o EE lincomycing 250 uge] HE%F FA% § L o A
FA A9l =" v gELd 28 5 35 <t vjdst
I ARG S B3I o] W) RFe s Iy gk
-3 T3} dimethylase®] ErmSFE sl 18 &
St o gt-S 28-St FAAS] Al AEE Bl FEsAT

TirD THEES W5ish= h&ZO| st &HdXel za o
M| == (Minimal inhibitory concentration) Z=A}

31wk Fot wjdst 7S A2 wiR|ol transferdlal A, Ol
0.70] H=F vt & 200 cellsmlZ} H=F 4% U 5
ul 2 1,000709] MEZ 0-5,120 pg/ml 552] erythromycin %5
0-8,000 pug/ml =] lincomycine -3+ Ao A s}ar
Fo] 2 W) 712 7o T, 37°Coll A 18-2041%F Bl
3 & Alxo) AFS Esta 93] AEe o] #AFHA
UE FEE HAAIEEMIC) LR B3ttt A7IAE 9%t
e gj2TS ARSI

2 I

drD WS 9|5t UH Fatan|=o M

ERM TS monomethylase®} dimethylase® o4 Tt
o]&29] xpolHE 437195 monomethylase® Z8-3}= tirD
FRAAE AL U3 DNA G714 LGS AAs}e] Wol7t =SR]
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S-S EQlslar o= T7 promoter’} F2HE W Ejjol 7]
2 Bk o714 dojR)e T EL W FA|Q1 pET23bol| 2
3lo] Al FE= 6709 histidineZl 2] S F33h= DNA F71M<ES
3 hetol] 24| E|a1 o] 5 Fa] GA|o) o83t
arD2| Wa I =

thD AR AHE 73 pET23bE E coli BL21(DE3)o
HAAS 3+ T PTG EA)] 3ol 18°Ce} 37°Co|A] vidate] 1
W Areol S SDS-PAGES AlMg-ale] 241819 ThFig.
1A). Fig. 1A Bolzle thz 0 aebhg E4-3 Alxel

A) 1mM IPTG, 18T
1 2 3 4 5

1mM IPTG, 37T
12 3 4 5

(B)
0.1mM IPTG 0.5mM IPTG
3

Fig. 1. Sodium dodecyl sulfate-polyacrylamide gel electrophoresis
(SDS-PAGE) of the expressed TItD and its solubility. (A) E. coli
HI1J202 transferred to new LB medium was incubated at 37°C to reach
an Ay, of 0.8-1.0. After addition of 1 mM IPTG, incubation continued
for 18 hr at 18°C or 37°C. At this point, SDS-PAGE was performed to
assess the overexpression of TlrD. TlrD accumulated to 55% of the
total cell protein as judged by the program Multi Gauge version 3.0
(Fuyjifilm). To check the solubility of overexpressed TltD, 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 1,
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 6x
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 HJJ202; 4, soluble
protein fraction; 5, inclusion body fraction. (B) Solubility of TlrD
induced with low concentration IPTG (0.1 and 0.5 mM). Lane 1, total
cell protein in E. coli H1J202; 2, soluble protein fraction; 3, inclusion
body fraction.
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A IEE gl Filane 2= ] drD FAAF RS
3 TAGANME SDS-PAGEI ] 01 FH =7} lactic
dehydrogena se (36.5 kD)¥} carbonic anhydrase (29 kD)A}o]<]
el glde] sk B8 (lane 3)0] BEEHIT TIDS) 4
G2 RE FAE g Bk 338 kDaY o2 e
AL TIDYS € 4 AATh AL o]F A ALHE TiDE
AZ F SEe] 55%E PRSIl e AR UEikth 1
2t 839 Tl 28 (lane 40 A= ThDOY @3k wal
WES 918 4 G BAN o) BuEe Bey o
u1E F-F(lane 5, inclusion body fraction)llA] ZHEE T}, o]
g @ IPTGY] =9 #Algle]l A&A s AFE. &
k2 0.1 mMOIL 0.5 mM2] PTG FEoAE 834 Tz e
HAGRS A8 F7FHA EUTHFig. 1B). @de] 835 F
771 ALE B8] GroESLHe] -5 ds F3te] &84
i de] o] FTFE At TIDS9}F FALSE ol & A E Kol
+ vEe] eid Mes FRIsI1al(Fig. 24) ©F tat 2ol
el Sklth dEdake TS ks AlEE walE
T AAEEE ARRSt] AR E B84 D (inclusion
body)S E33he E-E8AAEAS AASAL 83l TAS T
She A5AS AUThFig. 2B, lane 3). ©|EA Lo Tl Ag
HE Ni*o] BASHE resine] Sl ZH| Wi 100 mM
imidazole©] ¥ HEF&NE ARt Aol F(Fig. 2B,
lane 6) 300 mM©] $HiH 8N ARgsle] Gallg ol
2 U 78S dojiiazt Eglod Mes gl & 5 g
U(Fig. 2B, lane 7). =3+ imidazole®] #-& 7] Hg-8-o
2 AYS e F 285 A AedAs 2 ARAR
HAANE UERlo], TiD9} FARE ol sA2lE Kol= mlwke]
@l Mes ThD7) obd Zog BR1E ATt B8+ GroESLY
A Gl QI E Z7AF)= Al E B8 Z Thioredoxin
o] F-5 oM E 22 AAE YERAJTHAE FAIA). ©]

(A) Erythomycin

250ug 500ug

750ug 1000ug

D) S, BT BAAN 169

A) 1 2 3 4 5

55kDa

36.5kDa
29kDa

20.1kDa

(B)

55kDa

36.5kDa
29kDa

20.1kDa |

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 pHJJ202; lane 4, supernatant
fraction; 5, inclusion body fraction. (B) Purification of the expressed
TIrD in the presence of GroESL. The growth condition of £. 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

1

250ug 500ug

1000ug 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 pHJJ105 (ErmSF).
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2 FFe MEFREE Yol wjgR AEE o8 &Y

M= A3 A=A LATHAE vIAA)).

>

TirD2| 4H| LHOAM 2| &4 HAY

ThDE monomethylase®] 2.2 lincosamide &A= WAL
Rolx 71 ¥} macrolidet} streptograminB A Aol tslel=
FTHAEY WS HAYh wEbA  licosamide FAYAI1
lincomycinZ} macrolide YA erythromycing ©]-8-3}o] &
® TiDY 84S Ak FAAZE HAE AA(flter
paper)= ARE-SE WA AALOIM = ThD7F 28E H¥XsE 52 F
=9 lincomycin®] W3ld® WHAS YERHAATHFig. 3B)
erythromycin®] 73-5-9l& F57}F ZOlX|HA] SFAA o) 23] A 3)
E Wdth =8 49 erythromycin (750 pg)o] =T w=
dimethylase?] ErmSFE -3t 3= A& w3k} TirD
9] A% Hih= I AsiAEr 84 A9dthFig. 3A). o|#s &
A8 £ o AFEs}7] 180 lincomycin} erythromycindl] T3k
HArAAEEE 3190 BATES S dlS 320 pg/
ml F%9] erythromycindl|A] o]n] 1 AJ7-& Ho|x] F9kaL 100
pg/ml FE2] lincomycinol| A AFE §E7] A=t 1,000 pg/
mlé] FEAE Aol e8] Asl =AUk olol Blgl ThkDE
W sl= AlE= 3,200 pg/mle] F5E9] erythomycin S 3}l
370l ATt 3,520 pg/mle] FEAAAE 8] o]
Ak 28 lincomycing: gk HiAIIXE 8,000 pg/mid]
FRAXNE o] AFA &dt) ool HHEl dimethylase?]
ErmSFE &3l AlXE 5,120 pgml 59 erythmycind}
8,000 pg/ml E59] lincomycind| A= 1 A% AAE B 5=
Ak (Fig. 4). olg]3t EAL monomethylaseQ} dimethylasef’f]
5498 2 JehhFe o2 AREn,

o E

ERM T A2 monomethylase®} dimethylase® o] Xt}
O]5L unmethylated RNAE- 7|22 Al8-31} monomethylase™

Erythromycin (1g/ml)

Kor. J. Microbiol

1719] methyl 715 Aol $ ¢ o] vhg-S A o
Y dimethylases= monomethylated RNAES- AR8-3lo] I 3 H ]
methylation &5 doXIt}. o]Hg Afo]3& HYEh= ERM
S o] EAS goldls AL 7122 SHAAMY AR
o] A& 3 8420 SHIIME v§ F23F Fo=T AR
o) meiA] 2 Ao e B d7delA glegske & A
3}812 E/do] oj= A= Y157 dimethylase?] ErmSF THdS
SH3= S fradiae?t 7 A3 JE E UFE ERM @A g
monomethylase®] TIrDE- 7ol A tlFYLke 22 A|=3}
a1 585 AE YollA At o= LkE Tae] o
S B8 odR Y3 il ERMSFO] 9% 37°CelA
Hi SIS A it B84 AR gighddo] FHUoh
5 whlE T 5 GroESLO|UY Thioredoxin®] Tl e] f3fo =
& FA E3ATH(1). 18y ErmSFY] A= WY EE 22
°CE S-S u 1 £3=7t S718F] 126 mg/L culture®] =
< el S AS dod 4 A K®) TIrDo] -9+ ik
L5 Aole 83l TERz e Mo He =S A X
SIAT) o]efd L MG E GEo 2 M dulde] Uiy S
=37 A3 HYS A9 FES ARES o] 834 oA
ol &5 F71918 o E dA7kA] B2 whEe] 83
T Z7}o)] ARRE WPHo|tK17). T TE fARE SO E f
22 48 f=Al(inducer)?] IPTGE] 58 Yo =M wald
o] Hglo] 2 ZEe Thiide] & FoA B Thde]
< s AR1NE 4FFolA i) 1ey F aid
BT O] dhilde] B84 Tl dE e E S uf Ak
o] &3] dldz wreo] o] MEujoale] E4E
Eiith o714 folzl Tibe] 5A4EFH A oA E%, MIC)
monomethylase®] 573 & YERNSIAL o] dojzl Ao}
HISSBIATHLS). 28y 2 AaAe 2o & 9 =2 4
AAEEE YERA= o= TIDE &3 E coli] 9]
ztolofl 71918 Ao 2 FAHHEG & £ ATdA= E coli
BL21(DE3)Z 1% &4 9] 457 49s BF 7 Q)
= 5ol o] ] ARNME E coli AS199]2R= #5= B

3520 5120

0 320

Lincomycin (pig/ml)

4000 8000

0 100
Fig. 4. Determination of MIC (minimal inhibitory concentration) with erythromycin and lincomycin. Overnight grown E. coli HJ1105, HJJ202
and harboring empty pET23b vector transferred to new LB medium was incubated for 1.5 hr at 37°C to reach an Ay, of 0.7. And the culture was
diluted to be 200 cells/pl. 5 pl of diluent (1,000 cells) was dropped onto the agar plate containing erythromycin of 0 - 5,120 pg/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 HJJ202 was placed.
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T Aelo] go| &4 TR FAA diE el F
7helo] vke WS Uehd Ao ARET). Tel} o]So] u

gk TirDS] WA=, 84 2E]al el tig ARe
25 daEER] ekl vx] F249 Do)l 23] Yehd 204
FERko] HEEEATH(16).

ThDE EF3+ dA7FA] 8187 ZE  monomethylase}
dimethylaseE- databaseol| 4] 33} sequence alignment =
phylogenetic analysisE 3l ZAIHA. K. Park and H. J. Jin,
unpublished result) ojuy sl A% monomethylaseﬁl- dimethylase
& 7 As 7 e 5 AT 5 % 2y 2 A
HolXe TS T3 EAS= F ERM @ F
dimethylase (ErmSF)2] 8314 @i d =2 djeRksh=t] 43
WS- monomethylase (ThD)ol Z-8319S w SL3F A
o] FA] Fatuth S A ] IS FHSH o= TP PP
B2 7hs 3P OR o] FE AX ARLTEES o]F=H
83 X AR opu|xg vl itk Alo] ¥eA Ut
(18). whebA] g o] 722 SA4Jo] o]Hg Hlolx e Alo]
& 7HTRETRE Blo] Asitt. 53] SUg drellA Fojzl
22 7] ERM T A o] 3t /o] Btk A
olg SFEle F= A o& Algdrt. &, AA7MA AdE &
BAZre] opu|igt v o] FEAS TRk HjE ZE I
015 0|3l X8t AKphylogenesis)E B3|E T2 T o)
o] zpolRE Y] A Hstal JA Gal TR o] YA
e BT AolHdE BAFal lojA olg st F+=
Aoz FAT 4 Utk ol AR ERY AP WS §
3+ ERM T2 9] monomethylase$} dimethylase®] T34 =W
oxe] FHE 7FeE Zo R ARRHIL o]9 ER1S AA|A|9
A& = g T2 dAY Aog WojHn), i
E84 edR o] tigslel AEsidivke A T o
Akl lolA ook & @ Fto] FEHUTR Zloltt
(17). 28jar A=Fe] 83l dafdo] Azks|o] A WS
7Tt A Bl ddR e Ago] He Brbsgdh
AL oflehk= A& dAlskar Stk whebA TiDS] &84 T
A2 e vl Badty 7hsE Ao® WA A
74A] B el ] el R o] A W F TIeDS] 79
o 4849 4 Jdv WHE = fusion THAZ ] WEH(12),
sorbitol TE glycyl betaines AMg-3l] AFSHA] ~EHAE
F= AQ), periplasm© Z22] W F Tl o] o]F(23), DnaKe}t
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ABSTRACT : Cloning of #IrD, 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, s, 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.



