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MacrolideZl| &8 Z-L 508 ribosomal subunite] 33}
elongationTHA| A peptidyl-tRNA E219] ribosome 2HE&] 2
HE fFofezA wlde] YL dAST o] 72 19
¢l e e] g e] e of7|skAIETH2,3). 50S ribosomal
subunite)] €A 3= macrolide SHYE2 8] BER = FFHo g
Xz Aol lincosamide & streptogramin B SA1EHe] Faky
et ME BHoZH o] & FHEHAELS MLS (macrolide-
lincosamide-streptograminB) FAAEH  superfamily® F-/d¥c}
(20). MLS &A1& W4E zke 7R rldEE2 ERM
[erythromycin ribosome methylation (20)]°]2h= ]S Zhs WY
AR T s e] 2o o8] I S vEPdT o] & 9
AEL 235 RNAY] @YU adenine Z71(A2058, E. coli
coordinate or A2085, B. subtilis coordinate)®] N°€]Z]e] meth-
ylationA]# 4] mono- =& dimethyl adenineS /40 =4 A
Bdo] o] J9)o) Ralmle= RS WA e YodA @
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B olRoA AREE 75 2 ZokAn|=E Table 19 A3}
vt 28] AMEE oligonucleotide primer=-2 Table 20 Al
|

ermSF /%X U catalytic domainZ codingdh= DNA &M
2| cloning

emSF F-3AA cloninge o|Ae] #HEF WHNZ cloning®}
BTHE.8). o1 EA BAR ermSF FHAAE ¥IBOE 3FF-9
catalytic domaing codingsh= DNA HEHES AUt A ¥HA
DNAEH(DNA fragment 1) pHINI055 Xhol A|ELE Lo 2J3)
At F celflipationdld  AFE AR Xhol A4 EH
(5'CTCGAG)= Leu 1859 Glu 1869 23 EASIL ermSF
FRAA e QA8 siec]THEig. 1). ©] E&F pHITI052 S

Table 1. Bacterial strains and plasmids
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31992 Wl Histage codingdhs H-422] 9ol EA18= Xnol <1
283 0] muticloning site®] YFE 1AEA Hot o}
ZkA pHITI05E Xhol@ 2 ATh 3 self ligationS 3L A%
= substrate binding domain®] A)AEI catalytic domain®] 3'
endell 6709 Hisgtage] TEE & ZA(pHIN0ES A4 Tt
= W5 AFDNA fragment 2)2 DNA fragment 19]4] N-
terminal end region®] Z|AE AWelt}, o] AAE FHF TH
HBAE 7] A3 pHII0SE FHCE o] PCRE 5T
Forward primers 5' end®] Ndel site®} FX™ methionine-2
codingZH=  39-mer®  oligonucleotide (oligo-1)& AMETFAL
reverse primere 3' end”7} Xhol AAF-H¢ AT 27-merd]
oligonuclectide (oligo-2)E AFE-8FHTHTable 2). Ml WA A%
(DNA. fragment 3)=2 DNA fragment 2914 5570 o}v]izakg
H codingsl= DNA AHO R forward primer= oligo-1-& AR
B3 reverse primer= 3' end”} BamHIZ} A= 27-mer
oligonucleotide (oligo-3)8 A3} PCRE Szt ATH

Bacterjal str‘ains Description Reference or
or plasmid source
Bacterial strains
E. coli BL21(DE3) Host for plasmid expression vectors that utilize the T7 promoter: Novagen
possesses T7 RNA polymerase gene under /ac control

E. coli Trx E. coli BL21(DE3) carrying plasimd pT-Trx 23
E. coli GroESL E. coli BL21(DE3) carrying plasimd pT-GroESL 23
E. coli HIT105 E. coli BL21(DE3) carrying plasimd pHIT105 6,8
E. coli HIJ106 E. coli BL21(DE3) carrying plasimd pHIJ106 This work
E. coli HIT107 E. coli BL21(DE3) carrying plasimd pHIT107 This work
E. coli HIT108 E. coli BL21(DE3) carrying plasimd pHIJ108 This work
Plasmids
pDK101 T vector for direct cloning of PCR products: purified from E. coli ATCC77406 9
pET 1% Vector for high-level expression under T7 promoter, with His,-tag at N- terminal end Novagen
pET 23b Vector for high-level expression under T7 promoter, with His,-tag at C-terminal end Novagen
pT-Trx PACYC containing gene encoding E. coli thioredoxin(Trx) 23
pT-GroESL PACYC containing genes encoding E. coli chaperonins GroES and GroEL 23
pHII105 PET23b containing ermSF Ndel-HindIll gene cartridge 6,8
pHIT106 pET23b containing DNA fragment encoding ErmSF catalytic domain residues (1-186) This work
pHIY107 pET23b containing DNA fragment encoding ErmSF catalytic domain residues (60-186) This work
pHIJT108 PET19b containing DNA fragment encoding ErmSF catalytic domain residues (60-240) This work

Table 2. Primers

011g0ngcleotlde sequence & description
primer
. 5'CAT ATG CGT CGT GAA CTG TCT CAG AAC TTC CTC GCC CGC (39-mer) upstream (forward) PCR primer for
Oligo-1
DNA fragment 2 and 3
Oligo-2 5' CTC. GAG CTG GGT GAC GAA GGT CGC CGA (27-mer) downstream (reverse) PCR primer for DNA fragmet 2
Oligo-3 5" GGA TCC TCA CCG CTC GCG CCG CTC GAT (27-mer) downstream (reverse) PCR primer for DNA fragmet 3

The underlined sequence in oligo-1, oligo-2 and oligo-3 introduced Ndel, Xhol and BamHI restriction site, respectively.
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ApaLl

GCC CGT GCA CCC CGA TCG CCC CAC CCT GCC
Fro Ala

GTG TCG CGG GAG ACC
Mct Ala Arg Ala Pro Am S Pro  His Ser Thr

Arg Gl

i3

10

TCC CGC GOC CAC CLCG CCG TAC GGG ACC CGT GOG GAT CGC GCC CCC GGC
Ser Arg Ala Him FPeo Fro Tyr Gly Thr Arg Aln Axp Ay Al Pro Gly

Loy an

CGT GGC CGT GAC CGT GAC CGC AGC CCC GAC AGC CCC GGC AAC ACC AGC
Arg Gly Arg Asp Arx Am Amx Ser Pm Awp Ser PFro Gy Aan Thr Ser

(40)
Notl

—
AGC CGC GAC GGC GGRC CGC AGC CCC GAC CGC GOG CGG CGC GAG CTC TCG
Ser Arg Asxp Gly Gly A Ser Pro Asp Arg Ala Am A G Lem  Ser

50 60

CAG AAC TIC CTC GCC CGC CGG GOC GTC GOC GAG GGG GTIC GCG CGE CTG
Glo Asn Phe Len Ala Arg Arg Al Val Ala Gk Arg VAl Aln A Lou

{70) (@0)
GTC CGG CCG GCC GGT CTG TTG CTG GAG GIC GGC GOC GGG CGC
Val Arg Pro Al Pro Gly Gly Len Lew Lew Gl Val Gy Alm Gy Amx

GGC GTC CTG ACC CGAG GCG CTG GCC CCG TAC TGC GGG CGG CTG GTC GCE
Gly Val Lew Tw Glu Ala Lew Ala FPro Tyr Cya Gy Amg Lenm Val Al

({1 0] {110}

CAC GAG ATC GAC CCC CGT CTG CTG CCG GCG CTG CGC GAC CGG TTC GGG
Hie" Glu fu Asp Pre Am Lem Len Pro Ala len A Aep Arg Fhe Gly

(120}

GGC CCG CAC CAT GCC CAT GTG CGG ATC AGC GGC GGC GAC TTC CIG GCA
Gly Pre His Mis Al Ilis Val Arg DOu Ser Gly Gly Asp Phe Lew Ala

(130} (14m

GGC CCC GTC CCC CGT GAG CCG TTC GOC CTC GOG GGG AAC ATC CCC TAC
Ala Pro Val Pre Arg Gl Pro The Als Lew Al Gly Asn Du Peo Tyr

{150) (160)

500
TCC CGG ACC GCG GGA ATC GTG GAC TGG GOG CTG GGG GCG CGC ACG CTC
Ser Arg Thr Ala Gly Lin Val Asp Tre Ala Lew Arx Ala Ak Thr Ley

ACC TCG GCG ACC TTC GTC ACC CAG CTC GAG TAC GCC CGC AAG CGG ACC
Thr Ser Al Thr Pho Val Thr Gla Les Gl Tyr Ala Arg Lys A Thr

(120} (190}

GGC GAC TAT GGA CGC TGG AGC CTG CTG ACG GTG CGG ACC TGG CCC CGC
Gly Asp Tyr Gly A Trp Ser Lew Lew Thr Val Arg Thre Tep Fro Arg

@00

CAC GAG TGG CGG CTG CTC GGC AGG GTC TCC CGC CGG GAG TTC CGG CCG
His Glu T Arg Leu Lew Gly Am Vil S Arx Ay Gln Ihe A Pmo

(z10) {z0)

GTG CCC CGC GTG GAC TCG GGC ATC CTC CGG ATC GAG GGG CGC GAG CGG
Var Pro Arr Val Asp Ser Gly Iu Lew Arg MOu Glu Arxg Arx Gl Arx

{23m) (240)

€cC CTG CTG CCG TCC GCC GOC CTC GGG GAC TAC CAC CGC ATG GTG GAG
Po Lem Lew Pro Ser Aln Alx Len Gly Azp Tyr Hia Arg Met Val Gl

(250

¢TG GGT TTC TCC GGC GTG GGC GGA TCG CTG TAC GCA TCG CTG CGC CGG
Leu Gly FPho Sor Gly Val Gly Gly Ser Len Tyr Ala Ser Len Arg Arx

(z0) (270}

GCC CAC CGG GCG GGG CCG CTC GAC CGCC GCG TTC CGT GCC GEG CGG CTG
Ala Hia Arg Ala Gy Pm Len Asp Aln Al Phe Am Aln Ala Are Leu

(& ]

GAC CGC TOC GTC GTGC GTC GGG TAT GTC ACA CCG GAG CAG TGG CIC ACG
Asp Arx Ser Val Val Var Ala Tyr Val Thr Pro Glu Gl Trp Lew Thr

{zo00) (300}
957
GTC TTIC CGC ACG TTG CGG CCC OTC CGC AGC CGA CCG GCC GGA CGG
Val Fhe A Thr Lem A Fro Val Arx S Are Pro Ala Gy Are

(310) @19

Fig. 1. The ermSF DNA sequence and deduced amino acid sequence.

The nucleotide sequence of ermSF is shown with the deduced amino
acid sequences. Numbers above the printed nucleotide enumerate the
mucleotide residues which range from 1 to 957. Numbers in
parenthesis below the line enumerate amino acids deduced from the
nucleotide sequence and range from 1 to 319. Recognition sites for
some restriction endonucleases which are unique in ermSF gene are
also shown.

(Table 2). ©]8A PCRS F33}o] delA ZF DNA %
vector®] pDK101(9yel AEAAA cloningdH L. ©] HE;"@"
FH S Ndeldt Xhol B Ndel¥} BamHIZ Hdsla 5Y

9@
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| A2]d pET23b Ex pETI%e] &2 HEFAZ & E coli
DHSoell  cloningdte pHITI07, pHIJ108S A9t} Loz
plasmid®]  emSF  §RAAe]  A7|AEE  dideoxy chain
terminationH ol 2] 3] E]-O]a']gat] ¥z ARy FRERE
plasmidE <4 283 F olF ¥¥ I £ coli BL2L
(DE3Y) B4 Agsted 22} B coli HIN06, E. coli HIILOT 2
E. coli HIT1080|2}x W g v F=8 At

Catalytic domain2| &5

ermSF 53742 catalytic domain HH2 vlga} o] A}
Ak, 32 Bt vioFE E coli HIT06, E. coli HII07 B E.
coli HIT108S A= LB ¥lA el 10% (V/V) transferdtil A,
o] 08-1.00] EEE 37°CoA] 8jekE T-& IPTG (isopropyl-f-
D-thiogalactopy-ranoside)E #AFE =7} 1 mMe] HEE 27}
o & galyd Dige 471 # 37°Ce) 22°Cell M Az
FBHA.

283 chaperone GroESL¥ Thioredoxin F+HAZS F-t
pACYC vectorg 7MAlZ %= E. coli GroESLE E. coli Trx
(Table 1)1 comansformation®]? 9t 22 Hyoz 3L A
=39r}d 281 2EEE AEE SDS-PAGE (10) B tricine-
SDS-PAGE (17)Z %3le] Zaslsth

54 = catalytic domain2| & X|

9} o] MR (100 ml) E. coli AEE A7) I3 8,000x g

oA 687 4 BElEE i HEES 5 mgmld] FEE
Tysozymes @751 buffer A [20 mM Tris-HCI (pH 7.0), 500
mM NaCl, 5 mM imidazole]dl] E4LAIZ] & AR2of A 2087
HjFste] A2 okslA &9t 28]l —80°Cell Byt Al
T EAb AL dY F Ao A M AEE LT Eo
A /‘ﬂi?:ﬁ:iﬂ N2 DNasel (2.5 ug/ml) 3 RNase A (2.5 ugiml)
2 AFsim dofd B4 A 39,000Xgo0 4 AR 3
inclusion bodyE TSI B84 A2Ed &5 AASHL} &
AR A5dE oS3} Zo] Nit? affinity chromatography'H-2 A}
g8t F3AHNovagen, Madison, USAY} #Fgr HAo wje}
22]8l9ict. & buffer AR ©]F] HEH-G o] His « Bind resin (3
mhe] EAHE column® loadingdt & buffer B[20 mM Tiis - HCI
(pH 7.0), 500 mM NaCl, 60 mM imidazole]2 AH35} resine]
Rasa] oAt A5 Raky vhea g A Zié‘}ﬁﬂr olAERS.
Z resindl] 2&2H @dL T 7hA] FE(300 mM B 600 mM)
9] imidazole®] ¥ buffer BE AME-5} resm_.i—r-Ei =
AlZ}.

IS{El catalytic domain®| MF| LH & =AlEHA LA
Ab

E. coli HIII06, E. coli HIJI07, E. coli HINO8, E. coli
HIT105 2 DNARRE 71Aal A &2 pET23bE 878 &
coli Z47ye] & A E coli ¥]¥NS HE-S AME-Sle] LB
agar plated] T =X SFHT). Whatmann 3M paper® hole

oY u
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puncher® AME5R T2 2o & A2 3 o] #¢] erythromyein
(Sigma, St. Louis, USA)®| 50 ug, 100 ug & 250 ugol H=%
A F 7] FolM 2ET & catalytic domaing LA
£ E coli AXE] TAEA WAL doliy] $3) & 759 =
¥3 LB plate?] F7to]| erythromycing §-78H= Fol8 29
o}k 2 F 37°Col A eSS & T2 L] AAAAE BT
| i

6le| histidineO| FEE catalytic domain2HE I8t &sd
plasmid= 2| M| =t

7)&Ee) 727} $87 EmAM, EmC'? ErmSFE ME Zhzt
26.5%%} 24.5%9 o=t FURE 23 X 1 fAMIR 4
56.8%, 58.2 % Esla th. St EmmSFE HE @A7A &
27 erm BFTE 22 oF 66719 ofuli=itom FAHH 31
N-terminal end rcgion—% 7FA 1 9t} 18] ©] N-terminal end
regione 53¢ 22t F25 7HAA g= Aoz gERAT
(unpublished result). &3t AR ZAz)A olrl=4t 4G o)
T (amino acid sequence align-ment)E & 3§k ErmSF$] catalytic
domaine &8} ¥ N-terminal end region®] 43S T3l
3359 catalytic domain$- codingsh= DNA HHES A3s}sl
t}. A WA DNAZHE EmSF/l Boldez 717 71 N-
terminal end regionS EFFSIT Glu 1867149 olr|mAlE
codingd= DNAZA pET23bell 719 2] cdloningstsith. whet
] o] DNA EHL 3 endoll 2H vector?] pET23bell ]38}
AF=H= 6709 histidineZZ ]S codingdl= DNAY7|ME-2 2F
AL 22ln o] AL Fig. 2014 HojA= EmAMe] 7=
% B8} porlelel] EA SRS loopellA] Hete] dojd ZHog ¥
o}Zt} F WA ZHE N-terminal end region®] AAEIL Glu
1867141 8] ofm=4b2 33 catalytic domaing codingdh=

roh

Fig. 2. Schematic diagram of ErmAM (residues 9-245).

ErmAm consists of two domains, catalytic domain and substrate
binding domain. The catalytic domain assume ¢/f twisted open sheet
structure(f 1 to &7) and the substrate binding domain is formed by 4
@ helices(08-cr11). Each o helix and f3 strand is numbered (adapted
from reference 24).

Kor. J. Microbiol

DNAZ pET23bel ¥ X cloningsl A th Al ¥A dHe N-
terminal end”} A AEIL Arg 24074A 9 ofw AL FHE=
catalytic domaing codingde DNARA] pET19bo] el cloning
At mEld o] DNA HHE 5 enddl 6719 histidine=
codingshe DNAG7|A LS ZHA i oA AM&sldsel
ErmSF= N-terminal end loop regionZ 7}X|=2 ©] histidine &7
el vuEe) §340) B HAA e AT Yol
T3 o] glde] MEEUL wf B9 agrle]S looptl A &
o] Jojt Aoz AL ATHFg. 2). DNA €714 ¥4 24

o]E-2 ZF cloning®d & F9Ho|E Jo 7R Ygich

Catalytic domain2| 23 2! x|

3EF2 catalytic domain® codingsHE DNAE 73 1y
vector, pHJT106, pHIT107 2 pHII108& T7 RNA polymeraseS
WESh= E. coli BL2I(DE3) B8 Az 43]4 wald
& 27] At 37°08] 22°Cel A s AR = 7ER|e] wijek
2Z0]A Met 1-Glu 1867}A8] ofv|x=4kE 7}7 21 kDa
(pHIJ106, Fig. 3, lave 1), Arg 60-Glu 186712 2] olr|zAkE 3

s, 21.5 kDa

a—— 14.4 kD

Fig. 3. Tricine-sodiumn dodecyl sulfate-polyacrylamide gel electro-
phoresis of the expressed catalytic domain of ErmSF.

E. coli BL21(DE3) was wansformed with expression plasmid
pHIJ106, pHIJ107 and pHIJ108. Ovemight srown E. coli HIT106,
HIT107 and HIT108 were transferred (10%, v/v) to new LB medium,
incubated for 1.5 hr at 37°C to reach an A, of 0.8-1.0. In order to
induce catalytic domain expression, IPTG was added to the final
concentration of 1mM and incubation continued for 18 hrs at 22°C
and 37°C. 100 ! of cell culture was denatured in 6X sample buffer,
and was resolved on 15% iricine-sodium dodecyl sulfate-
polyacrylamide gel and then stained with Coomassie brilliant blue.
The same results were oblained with two different incubation
temperatures. Lane 1, catalytic domain of 21 kDa (pHIT106); lane 2,
catalytic domain of 14.7 kDa (pHII107); lane 3, catalytic domain of
23.5 kDa (pHIJ108); lane 4, molecular size marker in kDa: bovine
serum  albumin, 66.3; glutamic dehydrogenase, 55.4; lactate
dehydrogenase, 36.5; carbonic anhydase, 31; trysin inhibitor, 21.5;
lysozyme, 14.4; aprotinin, 6.
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8= 14.7 kDa (pHIJL07, Fig. 3, lane 2)3 Arg 60-Arg 2407}
Z)¢] olu|:=Ae 717 23.5 kDa (pHIT108, Fig. 3, lane 3) = 3
FTH9 catalytic domain®] 25 A=), oA oy
ATE catalytic domain= 9] &8l-49& Uolr 7] $i3 dEE @Y

i

. w 36.5kDa
> s 31 kDa
[P

v

o
Jhe it

] Wwﬂ“\’\
J— ‘9. 4.4 kDa
i L. kit

M‘ 6 kDa

Fig. 4. Purification of the expressed calalytic domain of ermSF
protein(protein of DNA fragment 2; 14.7 kDa).

E. coli HIT107 was grown at 22°C in the presence of IPTG. Cell pellets
of 100 ml culture was treated with lysozyme (5 pg/mi) for 20 minutes,
frozen at —80°C for 30 min and thawed at room temperature. The
resultant lysate was treated DINase I (2.5 pg/mi), RNase A (2.5 ug/ml)
and centrifuged (39,000xg, 30 min) Lo remove the particulated
material (inclusion body fraction). The resoltant supernatant was
loaded onto the 3 m/ immobilized Ni** affinity column. Lane 1, total
cell protein; lane 2, inclugion body fraction; lane 3, supernatant
fraction of lysate; lane 4, affinity run-through; lane 5, 5 mM imidazole
column wash; lane 6, 60 mM imidazole column wash; lane 7, 300 mM
imidazole elute; lane 8, molecular size marker: refer to Fig. 3.
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Fig. 5. Purification of the expressed catalytic domain of ermSF protein
(protein of DNA fragment 3; 23.5 kDa).

The growth of E. coli BIJ108 and the purification of the expressed
catalytic domain was carried out as described in Fig. 3 and Fig. 4.,
respectively. Lane 1, total cell protein; lane 2, inclusion body fraction;
lane 3, supernatant fraction of lysate; lane 4, affinity run-through; lane
5, 60 mM imidazole colurmn wash; lane 7, 300 mM imidazole elute;
lane 8, molecular size marker in kDa: glutamate dehydrogenase 55;
ovalbumin 42.7; aldolase 40; carbonic anhydrase 31; soybean trypsin
inhibitor (double) 21.5/19.7; lysozyme 14.4.

o 215 kDa

ErmSFe] domain 23 249

ZFL Ni*? affinity chromatography (14)9] 2]8] A=t SDS-
PAGEY] o5 £4%F 27}t Arg 60-Glu 1869+ Arg 60-Arg 240
& $H8h= catalytic domainS-2 total cell extract (Fig. 4, lane
I; Fig. 5, lane 1)$} inclusion body fraction (Fig. 4, lane 2; Fig.
5, lane 1A IR DAL I 5 A 300
mM imidazole& AF&-$ HAE Wae] FE(Fg. 4, lane 6;
Fig. 5 lane 7)ellA= tHA4te ea S 808 5 gt
600 mM imidazoles A8 elutionZZME SajdThdd e
2el5)A) etth Met 1-Glu 1849] o}u]=2he gt vl s
2o A7s ¥oiF9ti(data not shown). £5]4-8 Z714)717]
23 £ & WHOZ chaperone?! GroESL¥ Thioredoxing:
AT = 2238} - TE BAE T HAE AR
B3] Arg 60-Arg 2402] oln|i=akg 3-8} catalytic domain®]
789 GroESLE BAlo] TEAIRE of TdE ] o2
pHIJ108E TEo 2 dHAIZ] B$(Fig. 6, lane 2)°] BI8) =T
9] 45 BE ot it 4FslTiEFig. 6, lane 4). 1
21} Thioredoxing SAlo] THAHE A4 A3 ddo] dF
AUHFig. 6, lane 3). GroBSL#} FAlo] L&A Arg 60-Arg 240
of Wule] 4514 E Lolrl Sio) HibaE wade HA
o 29 o] AE el A%e ol 434 BUAY Hare
ol 2] L9FtlFig. 7). HE 2579 catalytic domain?] 73
£= FY3 FdS RHTHdata not shown).

254 2l catalytic domain2| E. coBL{ 0| A 2| &
ermSF FAAE Ik E coli (E coli HITI05)E 37°C9]

55.4 kDa

36.5 kDa
31 kDa

21.5kDa
14.4 kDa

-

Fig. 6. Catalytic domain expression of ermSF protein with coproduc-
tion of GroESL or Trx.

PHIJ108 was transformed into E. coli cells producing GroESL or Trx.
Incubation was performed as indicated in Fig. 3. 100 L4 of cell extracts
were analyzed on a 13% SDS-PAGE. Coproduction of Trx abolished
the overexpression of catalytic domain. Lane 1, E. coli harboring
empty pET 23b vector; lane 2, E. coli harbaring pHITLI08; lane 3, E.
coli cotransformed with pT-Trx and pHITI08; lane 4, E. coli
cotransformed with pT-GroESL and pHIJ108; lane 5, molecular size
marker: refer to Fig. 3.
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55.4 kDa

v

36.5 kDa
b 31 kDa

21.5kDa

14.4 kDa

Fig. 7. Purification of the expressed catalytic domain of ermSF
protein(protein of DNA fragment 3; 23.5 kDa) in presence of GroESL.
The growth condition of E. coli HIJ108 and the Purification was
performed as described in Fig.3 and Fig. 4, respectively. Lane 1 total
cell protein; lane 2, inclusion body fraction; lane 3, supernatant
fraction of lysate; lane 4, affinity run-through; lane 5, 60mM imidazole
column wash; lane 7, 300mM imidazole elute; lane 8, molecular size
marker: refer to Fig. 3.

Fig. 8. Antibiotic susceptibility assay.
Erythromyein stock solution (500 pig/mly was dropped on Whatmahn
3M paper circle to reach final amount of erythromycin, 50 g, 100 g
and 250 pg. In each compartment of agar plate, E. coli cells containing
DNA fragment encoding each catalytic domain was spread with
cotton swab. In the center of each compartment, paper circles
containing erythromycin were placed, and the resulting agar plate was
incubated overnight at 37°C. E. coli cells harboring pHIT105
(containing ermSF gene) grew i the presence of erythromycin,
whereas the other cells, including cell containing empty vector did not.
Compartment 1, E. coli cells harboring pHITI05; compartment 2, E.
coli cells harboring pHJJ106; compartment 3, E. coli cells harboring
pHII107; compartment 4, E. cofi cells harboring pHIJ108;
compartment 5, E. coli cells harboring empty pET23b vector.
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ABSTRACT : Domain Expression of ErmSF, MLS (macrolide-lincosamide-streptogramin B) Antibiotic
Resistance Factor Protein
Hyung Jong Jin (Departmént of Genetic Engineering, College of Natural Science, The Uni-
versity of Suwon, Kyunggi-Do 445-743, Korea)

Erm proteins, MLS (macrolide-lincosamide-streptogramin B) resistance factor proteins, show high degree of
amino acid sequence homology and comprise of a group of structurally homologous N-methyltransferases. On
the basis of the recently determined structures of ErmC'and ErmAM, ErmSF was divided into two domains, N-
terminal end catalytic domain and C-terminal end substrate binding domain and attempted to overexpress cat-
alytic domain in E. coli using various pET expression systems. Three DNA fragments were used to express the
catalytic domain: DNA fragment 1 encoding Met 1 through Glu 186, DNA fragment 2 encoding Arg 60 to Glu
186 and DNA fragment 3 encoding Arg 60 through Arg 240. Among the pET expression vectors used, pET 19b
successfully expressed the DNA fragment 3 and pET23b succeeded in expression of DNA fragment 1 and 2.
But the overexpressed catalytic domains existed as inclusion body, a insoluble aggregale. To assist the soluble
expression of ErmSF catalytic domains, Coexpression of chaperone GroESL or Thioredoxin and lowering the
incubation temperature to 22°C were attempted, as did in the soluble expression of the whole ExrmSF protein.
Both strategies did not seem to be helpful. Solubilization with guanidine-HCI and renaturation with gradual
removal of denaturant and partial digestion of overexpressed whole ErmSF protein (expressed (o the level of
126 mg/l culture as a soluble protein) with proteinase K, nonspecific proteinase are under way.



