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EYAFH AP 0] ol FERAL 2 ® T4t thilA] & e YA} A Xeray crystallographyel] 2j3) 7
Z7} 2% ErmC’ @ ErmAM A o] Fxeo| ZA 3l ErmSF @A % catalytic domain3} substrate
binding domain.®-2 T3]3 N-terminal ends]] 43} catalytic domain®] = FAP A o3t pET 4d
vectorS M3kl Al =3l 28] catalytic domaind codingd}=- DNA AL A 572 AH8-51sich: DNA 2
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family)S FA3313 QITh(12). o]2jgt BEHOZNE erm THA
of 2k 712l 1Ak W 1 &4 7|Fe] fARAY FLst
e Ag FHE 5 Aok A2 FAA WA 713l 3 F
4ol ¥Z4He A} wEtFo] EmAM (22) # EmmC’
1,15)¢] FZ7F NMR % X-ray crystallographys-2] ]
osle 2 FE7F AARENG. 1 FER2E GellA] et vket
2ol Aol EU3HT =ZA N-terminal end Zol X 3}=
catalytic domain® C-terminal endZ ]l EX|8}= substrate
binding domain®E T ] Ut T FEE HHEGS o
oJAI7A] deiZl RNASH A58 ok ©de] 729k ¢
2A Hoflo] AZE 71=el o]k Tl " i} RNAS] FE A
o] o]Fojxtte= AL FAE 4 Atk M, Domain V&
erm Ao oJFA] Q14 E| 31 methylation® 4 A= E& T
Z27 524%& 717l 23S RNAY H¥ojgte Zlo] WAt
G2127). B oz em ©uAel ostel A4HT
methylation® = A& TFFR T/ HA7|1HQ RNAZAHE
o] <A 3lTh5,7,19,21).

b B Aol AZE 712 2% protein-RNAS] 7
SRS dohllal B o] FuAE-S AR ¢ A 7IFte] o
AAE FE3] A% B2 o|v] FHH emSF FHAZR
E] catalytic domaing coding3l= 3FHF<2] DNA HHEES
cloningd}il THFSE WE Al (expression vector)E AREEF] 1
g DHG E colis o83t A=kt



246 Hyung Jong Jin
iz 2y

o3, ZetA0(E Y primers
B ATl A AREE T 2 ZElan| S Table 1o gels)
Act. 12]a1 AR oligonucleotide primerS-S Table 29 A2

ShaAL

ermSF 8%t ¥ catalytic domaing codingdH= DNA MM

2| cloning

Kor. J. Microbiol

&1 ™ Hisctags codingdhe -] ool EA18h= Xhol Q)
AE (Al 2] muticloning site®] Y= QJAHA Hch o}
ZHA] pHIJI0SE XholO.2 ATt 3 self-ligationS 35S 7S
<+ substrate binding domain®] A AT Il catalytic domain®} 3'
endll 6709 His-tage] E3E & i (pHII106)E AAig)
T~ HAl HHDNA fragment 2)& DNA fragment 19]A4] N-
terminal end region®] A A¥ Aot} o] HHS T3 W
HAE A7) 93 pHIT0sE F¥ oz dto] PCRE F&th
Forward primerv 5' end®l Ndel site®t 73 %8} methionine S

ermSF - 7214k2]
ACH6.8). o H A

catalytic domain&

L

A

(5'CTCGAG3

reverse primer< 3' end”’} Xhol %I

cloninge o] WEgk BPHUIE cloningd}t codingd}+=  39-mer®] oligonucleotide (oligo-1)E AHE3MQ T
AAZ ermSF FAANE vgo g 35259
coding®H= DNA A& Atk 3 7|
DNAZYI(DNA fragment 1) pHIJTI055 Xhol A3HE A o3
Aekst & selfligationsted  AZEATH Xhol Q12429
Leu 1859} Glu 1860 2 ZAS}IL ermSF

19} HAX+= 27-mer)
oligonucleotide (oligo-2)5 AF&3}THTable 2). Al Wl 2A
(DNA fragment 3)2 DNA fragment 204 55702 ojn|:=2tS
Hl codinggl= DNA AHCZ forward primers oligo-1S AHS-
S} 3L reverse primert= 3' end’} BamHI# AAE 27-mere

)
A ell= fYe sieo]chFig. 1), ©] AR pHIJI058 FY oligonucleotide (oligo-3)S AHE-3le] PCRS F3)8ke] 2ok

Table 1. Bacterial strains and plasmids

Bacteral strains

Reference or

or plasmid Description source
Bacterial strains
E. coli BL2ZI(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 HIJ105 E. coli BL21(DE3) carrying plasimd pHIJ105 6.8
E. coli HIJ106 E. coli BL21(DE3) carrying plasimd pHJJ106 This work
E. coli HIJ107 E. coli BL21(DE3) carrying plasimd pHJJ107 This work
E. coli HIJ108 E. coli BL21(DE3) carrying plasimd pHJJ108 This work
Plasmids
pDK101 T vector for direct cloning of PCR products: purified from E. coli ATCC77406 9
pET 19b 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 £. coli chaperonins GroES and GroEL 23
pHI105 pET23b containing ermSF Ndel-Hindlll gene cartridge 6,8
pHIJ106 pET23b containing DNA fragment encoding ErmSF catalytic domain residues (1-186) This work
pHH 107 pET23b containing DNA fragment encoding ErmSF catalytic domain residues (60-186) This work
pHIJ108 pET19b containing DNA fragment encoding ErmSF catalytic domain residues (60-240) This work
Table 2. Primers

oligonucleotide

sequence & description

primer

Olico1 5'CAT ATG CGT CGT GAA CTG TCT CAG AAC TTC CTC GCC CGC (39-mer) upstream (forward) PCR primer for
g0 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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GTG GCC CGT GCA CCC CGA TCG CCC CAC CCT GCC CGC TCG CGG GAG ACC
Ala Arg Ala Pro Arg Ser Pro His Pro Ala Arg Ser Arg Glu Thr

{10)

CAC CCG CCG TAC GGC ACC CGT GCG GAT CGC GCC CCC GGC
Ser Arg Ala His Pro Pro Tyr Gly Thr Arg Ala Asp Asg Ala Pro Gly

(20) (30)

i
g
&

GGC CGT GAC CGT GAC CGC AGC CCC GAC AGC CCC GGC AAC ACC AGC
Gly Arg Asp Arg Asp Arg Ser Pro Asp Ser Pro Gly Asn Thr Ser

(40)

i

Notl

AGC CGC GAC GGC GGC CGC AGC CCC GAC CGC GCG CGG CGC GAG CTC TCG
Ser Arg Asp Gly Gly Arg Ser Pro Asp Arg Ala Arg Arg Glu Leu Ser

(50) ©0)

CAG AAC TTC CTC GCC CGC CGG GCC GTC GCC GAG CGC GTC GCG CGC CTG
Glo Asn Phe Leu Ala Arg Arg Ala Val Ala G Am Val Ala Arg Leu

70 (80)

GTC CGG CCG GCC CCC GGC GGT CTG TTG CTG GAG GTC GGC GCC GGG CGC
Val Arg Pro Ala Pro Gly Gly Lew Len Lew Glu Val Gly Ala Gly Arm

300

GGC GTC CTG ACC GAG GCG CTG GCC CCG TAC TGC GGG CGG CTG GTC GCC
Gly Val Lew Thr Glu Ala lLeu Ala Pro Tyr Cys Gly Arg Leu Val Ala

(100) (110}

CAC GAG ATC GAC CCC CGT CTG CTG CCG GCG CTG CGC GAC CGG TTC GGC
His Glu  Du Asp Pro Amg Leu Lev Pro Ala Len Arg Asp Am  Phe Gly

120)

GGC CCG CAC CAT GCC CAT GTG CGG ATC AGC GGC GGC GAC TTC CTG GCA
Gly Pro His His Ala His Val Arg Ou Ser Gly Gly Asp Phe Leu Al

(130) (140)

GCC CCC GTC CCC CGT GAG CCG TTC GCC CTC GCG GGG AAC ATC CCC TAC
Ala Pro Val Pro Arg Glu Pro Phe Ala Lew Ala Gly Asn T Peo Tyr

(150) (160)

TCC CGG ACC GCG GGA ATC GTG GAC TGG GCG CTG CGG GCG CGC ACG CTC
Ser it Val Asp Tm Ala Leu Arg Ala Arg Thr Len

170)

ACC TCG GCG ACC TTC GTC ACC CAG CTC GAG TAC GCC CGC AAG CGG ACC
Thr Ser Ala Thr Phe Val Thr Glu Lew Glu Tyr Ala Arg Lys Arg Thr

(180) (190)

GGC GAC TAT GGA CGC TGG AGC CTG CTG ACG GTG CGG ACC TGG CCC CGC
Gly Asp Tyr Gly Arg Trp Sesr Leu Lew Thr Val Arg Thr Trp Pro Arg

(200)

CAC GAG TGG CGG CTG CTC GGC AGG GTC TCC CGC CGG GAG TTC CGG CCG
His Gl T Arg Leu lLeu Gly Arg Val Ser Arg Amg Glu Phe Asg Pro

(210) (220)

GTG CCC CGC GTG GAC TCG GGC ATC CTC CGG ATC GAG CGG CGC GAG CGG
Val Asp Ser Gly fh Leu Arg 1Iu Glu Am Arg Glu Arg

(230) (240}

78
3
3
§
8
8
8
E

GGC GAC TAC CAC CGC ATG GTG GAG
Asp Tyr Gl

Leu Leu Ser Ala  Ala Gly His Arg Met Val
(250)
800
CTG GGT TTC TCC GGC GTG GGC GGA TCG CTG TAC GCA TCG CTG CGC CGG
lew Gly Phe Ser Gly Val Gly Gly Ser Lew Tyr Ala Ser Leu Arg Arg
(260) (270)
GCC CAC CGG GCG GGG CCG CTC GAC GCC GCG TTC CGT GCC GCG CGG CTG
Ala His Arg Ala Gly Pro lLeu Asp Ala Ala Phe Arg Als Ala Amg Len
(280)
900
GAC CGC TCC GTC GTC GTC GCG TAT GTC ACA CCG GAG CAG TGG CTC ACG
Asp Arg Ser Val Val Var Ala Tyr Val Thr Pro Glu Gin Trp Leu Thr

957

GTC TTC CGC ACG TTG CGG CCC GTC CGC AGC CGA CCG GCC GGA CGG
Val Phe Arg Thr Lew Arg Pro Val Arg Ser Arg

@10 319)

z
E}
5

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
nucleotide 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). ©]% A PCRE F&st] Uojxl 7+ DNA HHES T
vector?l pDK101(9)ll HFAAA cloningdttt. o] AN=xg ¥
d FAE Ndel?} Xhol B Ndel? BamHIZ H&s}la 53}
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A Ae]¥ pET23b & pETI9%b°) Z+2t HAAZ # E. coli
DH5el  cloning3te] pHIJI07, pHIJ108S AUtk doizl
plasmid®] ermSF  fAAS]  @7IMEE  dideoxy chain
termination’g ol olaf Bl ¥ MY FFEZFH
plasmidE &5 e § o]& T #F<2A E coli BL21
(DE3)| &4 Agkste] 242} E coli HIT06, E. coli HIJ107 R
E. coli HIJ108°|2}aL W H & 455 Aok

Catalytic domain2| &3

ermSF 573249 catalytic domain '‘H&S T3} o] A}
Atk sFE 90 wiSE E coli HIJI06, E. coli HIJ07 2 E.
coli HIJI08S M= LB viA|el 10% (V/V) transferstil Agy,
o] 0.8-1.00] HEZ 37°CollA w]Fe the IPTG (isopropyl-f-
D-thiogalactopy-ranoside)2 HZEF %7} 1 mMo] HEE 7}
g F g3 DA A7) Al 37°ce) 22°Cel A 2
skt

18]l chaperone GroESL¥} Thioredoxin F3AE §HA-g
PACYC vector® 71A]3L U= E. coli GroESL¥ E. coli Tix
(Table 1)l cotransformation*|# 9} -2 WO E LS A
walgeh 281 HdEE AEE SDS-PAGE (10) 2 tricine-
SDS-PAGE (17)8 &5t #&st3ct.

434 El catalytic domain2| A X|

SJo} zro] wiFH(100 mi) E. coli AIEZ B7] <13l 8,000%¢g
oA 687 A4 BElBtAT Dol MEES 5 mgimie] =2
lysozymeS &-F3hH= buffer A [20 mM Tris-HCI (pH 7.0), 500
mM NaCl, 5 mM imidazole]o] ®4HA17] & Aol 4] 20831
vkate] MEHE oFshA stttk 1elar —80°Cel] Hasto] A
E Fat dg A F oA Hox] MEE B8 o
2 M ZE] A4S DNasel (2.5 pg/ml) 2 RNase A (2.5 uglmi)
S AHgsla ozl B3 A8 39,000x gl A e sk
inclusion bodyE X3sh= B84 Al £ AASA &
oA AHgds tha-¥ o] Nit? affinity chromatography®-S A}
2-3l] FFAH(Novagen, Madison, USAY7} A|&-3F #A o wle}
23ttt 5 buffer AZ ©]v] 3 3-& ©|F His - Bind resin (3
mhe] Z=Z7 column®l loadingd+ % buffer B[20 mM Tris - HCI
(pH 7.0), 500 mM NaCl, 60 mM imidazole] 2 AF&31] resin®l]
F25 2] A AR B3 ol e A Fsgn) vix| ke
2 resin®l] FAE S ES F 7HA] FE300 mM E 600 mM)
9] imidazole©] % buffer BES ARSI resin® 2HEH &

AlZT

9

ISIZl catalytic domain®| WA L A ZAREMN LHY
Ab

E. coli HIJ106, E. coli HIJ107, E. coli HIJ108, E. coli
HIJ105 3! DNAZHES 7HA3L 1A &2 pET23bE $Hirsh E
colis Z7}e]l Z A5k E. coli WS WE-S A1E3te] LB
agar plated] & Z=X 3}HTE Whatmann 3M paperS  hole

oY o
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puncher® AHE-3lo] T HoFO g #k= 11 o] 9Jol] erythromycin
(Sigma, St. Louis, USA)®] 50 g, 100 pg & 250 peo] HE2
HAAe & F7] FolM 2t 4 catalytic domaing A7)
= E coli AES] FAEA W3S dotiy] 9J3) 7 A5 =
E¥ LB plate®] F7to| erythromycing -3k 018 =9
TF 71 % 37°Coll A st 9 5] 4AE BEs)

2

67H2| histidineO| FZHEl catalytic domainZ&ES 2|5 w8
plasmid=2| M| &}

71&ol F27F 387 ErmAM, ErmCY ErmSFe= M2 74zt
26.5%%k 24.5%2] opp|=At FUHE ZL E 1 FAMEE 747t
56.8%, 582 %°ll @akal vt ¥ ErmSF= thE @AA7RA] o
A erm AN = 2] oF 667] Y] olmAro R pAlE 7]
N-terminal end region% 7FA a1 9t} “1€]al ©] N-terminal end
region> 5% 22} FRF VAR & Aoy wEHcH
(unpublished result). 12t ApAe) A3 S ofwjiit A
Tl(amino acid sequence align-ment)E& %3t ErmSF] catalytic
domains o|&3}3. & N-terminal end region®] &S 1|s}ed
3E59] catalytic domaing codingdle= DNA HHAES A 2Hs19
th 3l WA DNABHS EmSF7F Soldo=z 7k 21 N-
terminal end regiong FF3F Glu 1867}A2] oful=ab2-
codingdF= DNAEA pET23bell 719 €o] cloningdlsitt. uhe}
4] o] DNA A¥HL 3 endoll 23 vector®! pET23bol] 2&]5}a
A== 6709 histidineZZ8]E codingd= DNAQG 7| ES- zk
Agch 2851 o] AHL Fig. 2014 HoJAE ErmAMe] %
% B8 portelell EANSHE loopell ] Ato] Yot Floz o
ot} F A A¥L N-terminal end region®] A3 Glu

1867}2] 2] olv]icsb-S H5-3F catalytic domaine codingdh=

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

ErmAm consists of two domains, catalytic domain and substrate
binding domain. The catalytic domain assume o/f3 twisted open sheet
structure(f3 1 to &7) and the substrate binding domain is formed by 4
@ helices(a8-a11). Each o helix and f3 strand is numbered (adapted
from reference 24).
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DNAE pET23boll 201X cloningdtith. A wi#) d¥le N-
terminal end”} A AE3L Arg 2407FA) 9] o} at-S &R
catalytic domaing codingd}= DNAZA] pET19b°l ] cloning
stk ek o] DNA HHE 5 endoll 6702 histidineS
codingdl= DNAG7IMEE zHA =lar ool Me8lg 5ol
ErmSF= N-terminal end loop regions 7FAELE ©] histidine A%

© o] gafdel] JEke niARA] e Ho® Pojur)
“re]ar o] whgo] WS w B9 asrlole] loopoll A A
o] dojut Flo2 AR FThFig. 2). DNA 97|1XE 4 47

ol E5F cloning?H & E9WolE Yo 7]|A] gigieh

Catalytic domain2| &8 ! x|

3% Y catalytic domaine codingdl= DNAZ 3H-3l w3
vector, pHIJ106, pHIJ107 3 pHIJ108-23 T7 RNA polymeraseS
WESH= E coli BL2I(DE3) d2 48 AZu} ga4 vhaila
& 971 st 37°0C9) 220Cel A vt Ay} F vbx| 9] wjk
%ol Met 1-Glu 18674#]¢] ofu|=2bg 7FZl 21 kDa
(pHJJ106. Fig. 3. lane 1). Arg 60-Glu 1867}2]2] ojvn|xikS- 3

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

E. coli BL2I(DE3) was transformed with expression plasmid
pHIJ106. pHIJ107 and pHIJ108. Overnight grown E. coli HIJ106,
HJJ107 and HJJ108 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 ImM 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% tricine-sodium dodecyl sulfate-
polyacrylamide gel and then stained with Coomassie brilliant blue.
The same results were obtained with two different incubation
temperatures. Lane 1, catalytic domain of 21 kDa (pHIJ106); lane 2.
catalytic domain of 14.7 kDa (pHIJ107); lane 3, catalytic domain of
23.5 kDa (pHJJ108): 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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#38h= 14.7 kDa (pHIJ107, Fig. 3, lane 2% Arg 60-Arg 2407}
z)e] oju|=Ake 742 235 kDa (pHIJ108, Fig. 3, lane 3) 5 3
2579 catalytic domain®] 25 thERAr=EIST) o2 A oj=kA
2AFE catalytic domain5-2] L4 Yoth ] Y3 wHEE Tl

5 6
86.5kDa
31 kDa
+ e 215KDa
- _—
e e 1144 kDa

* € kDa

Fig. 4. Purification of the expressed catalytic 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/ml) for 20 minutes,
frozen at —80°C for 30 min and thawed at room temperature. The
resultant lysate was treated DNase I (2.5 pig/ml), RNase A (2.5 ug/ml)
and centrifuged (39,000Xg, 30 min) to remove the particulated
material (inclusion body fraction). The resultant supernatant was
loaded onto the 3 ml immobilized Ni** affinity column. Lane 1, total
cell protein; 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, 60 mM imidazole column wash; lane 7, 300 mM
imidazole elute; lane 8, molecular size marker: refer to Fig. 3.

m: 31 kDa

N 21.5kDa
‘ 14.4 kDa

Fig. 5. Purification of the expressed catalytic domain of ermSF protein
(protein of DNA fragment 3; 23.5 kDa).

The growth of E. coli HIJ108 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 column 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.

ErmSFS] domain @& 249

AL Ni? affinity chromatography (14)°l] 2]3 ZA|ste] SDS-
PAGEY 9J3] #43 A3} Arg 60-Glu 1869} Arg 60-Arg 240
5 73k catalytic domains->- total cell extract (Fig. 4, lane
I; Fig. S, lane 1)$} inclusion body fraction (Fig. 4, lane 2; Fig.
5, lane 2)°ll A thEFAbe Gids 18 4 AN 300
mM imidazoleS A3 AAE @] E3(Fig. 4, lane 6;
Fig. 5, lane 7)0141 thabAate ©lds A8 4 it
600 mM imidazoleS AFE-3F elutionEANAME ST A
1A Ut Met 1-Glu 1849} opv]i=ihs EHidk e
2o AFNE HoJFIthdata not shown). &344S F711]717]
9st = thE WO F chaperone$! GroESL¥} ThioredoxinS:
WA 71 Bal23)9 2 B FAE T FEAE AF
E3] Arg 60-Arg 2402 o} =4hg 3l catalytic domain®]
7395 GroESLZ FAlol HEAIZ S o H&E Ao ke
pHIJ108S @502 HHAIZ] Z9-(Fig. 6, lane 2)° B3| <kt
o] ZraE R o} kst e A4F3tATHFig. 6, lane 4). 1
211} Thioredoxing SAlo FHAIZS 755 A3 w¥o] &
ATHFig. 6, lane 3). GroESLE} FA|ol| A Arg 60-Arg 240
o) g g o] 8349 dobr ) ffaf thAAe TS g
& A3 o] AeE ool A9 o] il wEAe] Yk
o] Foiz|A] gIthFig. 7). THE 2EFF9 catalytic domain®] 73
= FY3 S B T(data not shown).

g5 £l catalytic domain®| E. coliLjOfl M 2] &N
ermSF FRAXZE S8R E coli (E. coli HITI05)E 37°Co

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.

pHJJ108 was transformed into E. coli cells producing GroESL or Trx.
Incubation was performed as indicated in Fig. 3. 100 t/ 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 harboring pHIJ108; lane 3, E.
coli cotransformed with pT-Trx and pHJJ108; 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

36.5 kDa
31kDa

21.5kDa

14 .4 kDa

Fig. /. rurincation or the expressed catalyuc domamn 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. Anubiotic susceptibility assay.

Erythromycin stock solution (500 pg/ml) was dropped on Whatmann
3M paper circle to reach final amount of erythromycin, 50 ug. 100 g
and 250 ug. 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 pHIJI05
(containing e¢rmSF gene) grew in the presence of erythromycin.
whereas the other cells, including cell containing empty vector did not.
Compartment 1, E. coli cells harboring pHJJ105; compartiment 2, E.
coli cells harboring pHJJ106: compartment 3, E. coli cells harboring
pHIJ107, compartment 4, FE. coli cells harboring pHIJIOS;
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 (Department 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 | 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, pET19b
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 aggregate. 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 ErmSF protein.
Both strategies did not seem to be helpful. Solubilization with guanidine-HC! and renaturation with gradual
removal of denaturant and partial digestion of overexpressed whole ErmSF protein (expressed to the level of
126 mg/l culture as a soluble protein) with proteinase K, nonspecific proteinase are under way.





