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Most problematic antibiotic resistance mechanism for MLS (macrolide-lincosamide- streptogramn B)
antibiotics encountered in clinical practice is mono- or dimethylation of specific adenine residue at
2058 (E. coli coordinate) of 23S rRNA which is performed by Erm (erythromycin ribosome resistance)
protein through which bacterial ribosomes reduce the affinity to the antibiotics and become resistant
to them. ErmSF is one of the four gene products produced by Streptomyces fradiae to be resistant to
its own antibiotic, tylosin. Unlike other Erm proteins, ErmSF harbors idiosyncratic long N-terminal
end region (NTER) 25% of which is comprised of arginine well known to interact with RNA.
Furthermore, NTER was found to be important because when it was truncated, most of the enzyme
activity was lost. Based on these facts, capability of NTER peptide to inhibit the enzymatic activity of
ErmSF was sought. For this, expression system for two different proteins to be expressed in one cell
was developed. In this system, two plasmids, pET23b and pACYC184 have unique replication origins
to be compatible with each other in a cell. And expression system harboring promoter, ribosome
binding site and transcription termination signal is identical but disparate amount of protein could be
expressed according to the copy number of each vector, 15 for pACYC and 40 for pET23b.
Expression of NTER peptide in pET23b together with ErmSF in pACYC 184 in E. coli successfully
gave more amounts of NTER than ErmSF but no inhibitory effects were observed suggesting that
there should be dynamicity in interaction between ErmSF and rRNA rather than simple and fixed
binding to each other in methylation of 23S rRNA by ErmSF.
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MLS (macrolide-lincosamide-streptogramin B) A& 3} o] 9J&F WAd(chemical modification of antibiotics), 3= <]
Al diste] WS 71 mAdEA A= A g1ek2 wigk AZ W s A 2N veh= W/d(inhibition of
antibiotic uptake), A ZH&- o] WFHo| o3t U(target
site modification) & 7] &HF TRl FAYAE A
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Table 1. Bacterial strains and plasmids

Bacterial strain and o Reference
. Description
plasmid or source
Bacterial strains
E. coli DH5a High transformation efficiency competent cell 4
E. coli BL21(DE3) Host for plasmid expression vectors that utilize the T7 promoter. It possesses T7 RNA polymerase  Novagen
gene under lac control
E. coli HIJ105 E. coli BL21(DE3) carrying plasimd pHJJ105 which contains ErmSF structural gene 9
E. coli HIP E. coli BL21(DE3) carrying plasimd pHJP1-71 this work
E. coli AHJ101 E. coli BL21(DE3) carrying plasimd pAHJ101 this work
E. coli EHIP1-71 E. coli BL21(DE3) carrying plasimd pHJP1-71 and pAHJ101 this work
+AHJ101
Plasmids
pET 23b Vector for high-level expression under T7 promoter, with Hiss-tag at C-terminal end Novagen
PACYC184 Small, low copy-number E. coli cloning vector NEB
pHIJ105 pET23b containing ermSF Ndel-HindIll gene cartridge 11, 12
pHIP1-71 pET23b containing NTEDI-71 a.a Ndel-Xhol gene cartridge this work
pAHJ101 PACYCI184 containing ermSF with pET23b expression system BamHI - EcoRV gene cartridge this work

AR W A 71%te] B #EEA QITKS, 17). 18
U MLS Ao thg A SollA g ez 7 A7t
3 = WAL erm (erythromycin resistance methylation)
fraxke] AAE, 5 Em @¥Zo] 23S rRNAS] 54
nucleotide2] $37], & A2058°l mono-, dimethylation A2
2H AL FHEHE RS AAste] A GRG0
dojupx] et oz UAS YehlE target site
modification®l] €3t A= Yeht Ith4, 26). Erm Tl
2 AR FAA A T, W W ofg) o] &) o] thkst
RSN AHo 2 WA Qo uae goiAel
7 Fa4e] HS 2283 Qrkle). ol BuAe oplxit
Nl gloliel fA13 BE 4] B3 1 Ago] BUstE
2 A F2E 0 202 4R Qlor, shie) v
A family 2 EFEAtk2, 16, 17, 26). ErmSF (TIrA)= 7}
ol A== AL tylosin®] AYAF T2 Streptomyces
fradiaeo| A HAE= A4, 11, 23)2 A ErmSE A&
FEol ATH17). HellA 71ETHE MLS A theh W
AAAEA ] Fa/gde] ZAS HZ Erm Dl gk o
AA e} Faido] A dFHo] k2, 13, 21). ErmSF
+ T Emm @@= g2 w9 21 N-terminal end region
(NTER)E 7}A|1 9lon 7)ol RNAS A5zke-S 25
= Aoz 4T arginine©] ¢F 25%5 XS Yo} 71&
RNASH] 5283 dddd 4 Ut ofye} 0|5 A
A4H o2 AASNAES W) 1 Erdo] HRIH R AAE o)A o]
2 712 RNASKY] A Js F+= 0= ARREHS

Table 2. Primers

th12). B}%°] o] NTERS F=3og % AASGS u
ErmSF2] 7355 opE vz H|sle] of 24 7ke] SAS
B8k Qe ASRE geA Ith9). ¥F ojuzl NTER S
£ Zolle Ao 523 IS ddsle opriske B3
Aoz waA ks, 9, 12). WatA] §F AE oA Ao
203 A3k F= opn)wAkS ¥3ksl= NTER &5 @Elo)
=9} ErmSFE A9 W33l in vivoollA] NTER FElo]=
7} ErmSFe] &74& A3 & & A=AE HAsi3ch

>

iz 3

73 Zalxo|c ¥ 28| 1533QE0|E

B AR ALH #F 2 Z=u|=E Table 19 Qe
Ak 8] AFRE LRI LEN|EES Table 29
ek

Mz R A2k

Ast 457} DNA 918 452 New England Biolabs
(Beverly, MA)°lIA] st AlFE WHo = AEstg]th Al
T #YgS 9%k LB A9} Bacto agar T Difco Labo-
ratories (Detroit, MI)ollA] 43kt PCRS ¢ Tag
polymerase 2} nucleotides= TaKaRa Shuzo Co. (Otsu, Shiga,
Japan)ol| 4, His-Bind resin> Novagen (Mercules, CA)°l|4]
242y FASIIYE [ 71995 213t acrylamide, bis-acrylamide,

ammonium persulfate, TEMED 53 -2 AE2 Bio-Rad

Oligonucleotide

Sequence and description

primer

Oligo-1 5" ggaattccatatggcetegtgeacegegttetcegeac 3’ (37-mer) upstream (forward) PCR primer for NTEDI-71 a.a coding DNA fragment
Oligo-2 5" ggcgagctecegteceggecggtegget 3’ (27-mer) downstream (reverse) PCR primer for NTEDI-71 a.a coding DNA fragment
Oligo-3 5" cgggatcctaatacgactcactatag 3’ (26-mer) upstream (forward) PCR primer for ermSF gene with pET expression vector system
Oligo-4 5" ggatatccaaaaaacccctcaagacec-3' (27-mer) downstream (reverse) PCR primer for ermSF gene with pET expression vector system

Note. The underlined sequence in oligo-1, -2, -3 and -4 was introduced for Ndel, Xhol, BamHI and EcoRV restriction site, respectively. The italicized sequence
in each oligonucleotide was added at the end of DNA fragment for cleavage to occur more easily.
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(USA)OlA FU3Htt 1 9o dnbal dR/el 589
A2F, agarose 9} FAYA| 52 Sigma Chemical Co. (St. Louis,

MO)9llX T3tk

NTER € €}5k= HIEIO|=(1-71 amino acids)Z coding
Sh= DNA ETo| 2iSu} dhsd Bl x|=

o3& ErmSF 347} cloning E°1JE pHIII05 (7)E
F¥o 7 3lo S wAY LER]E, oligo-17} oligo-2E Z}
Z} forward 123l reverse primer® ARE, PCRS 3jgto g
A ErmSF2] NTERS ¥ 3Fsh= HEFO|=(1-71 amino acids)S
FY3k= DNA HoE dojuiglth 2 SE|awa| QElo|=
o= Ndel A|gHEL 1245-9] (CATATG)SH DNA ¥ ook
o EAXA Agair) 83 A8 F U=RS 22 77
9] nucleotides ]2l Xhol A|StaA <1242}E(GAGCTC) 2}t
A DNA HH ool J48 Askas 288 23 a2
2o 3709 nucleotides”} X3 o] 9tk Aol DNA AHH
S Ndel&t Xnol2 HEJalal 22 AFaLE ZEAR1
pET23b Ze}2=H|E(24, 25)0 21 ol Hetstth 2344
© 2 ErmSFe] 19 opn=Ato 2RE 719 ol =4k 6719
histidine #12]& X35t Jelo|=E FH3= FAE Ax3}

Aok

Low copy number =zZlAO|E(pACYC184)E 0|28t
ErmSF W&l Ehxie] mizt

OMYE ermSF A HHAS A F2YL v 2
o] FEATE FIF ermSF FAAE, 34 T AA
(gene expression system)= 3] ZrEX] 282 pACYC184 (3,
18, 22)°ll4] L&t ]9)sl pET ©hid A AA(PET gene
expression system)’} 5 ¥3IEEE Sl DNA FHS o
ojuldti(Axte] AR AW Fx). F pHIJI0E FPo=
314 oligo-39} oligo-45 747} forward “12]3L reverse primer
2 AMESle] PCRE F3igto =4 child WA AlS 2% zb
* ermSF FAAE X3dsh= DNA HHES dojuiick
Forward primer®l|= BamHI A|gta4 Q14H-$(GGATCC)<S}t
A3 Agtaie] 282 35l 2719 nucleotide S T £
FStk. Reverse primeroli= EcoRV  Algkas  Q12)H$]
(GATATC)7} ZEAL AgFaLrt 2 A83t=s 1749
nucleotide S B 5tk o]FA FojX DNA S A
382 BamHIZ} EcoRVE 2Jslal e AFELE AHE3}
o Hdgl pACYCl1840] 25 o] Hgstairh.
Ho{Z! e gHle| tiEdo=o| JrTat

NTERS sk JJelo]=E 293kl 3= DNA o]
A3e Zg}an| =2 E coli DH50 (1)°] 32 Hgkslaa
o zRE ZH=reE &F BEdte] 4 At
714¥< dideoxy chain terminationHol]l &J&j Selsldtt. o]
A dojzl I A E pHIP 1712 W) o] k=
U|=E E coli BL2I(DE3)°| & &3t & ampicillin (50
ug/ml)S &3 LB agar plateo] TEsle] P2 F3kE Ao

1
fex]
=

2 WoXE E. coli® AAH3IGTE o] S E. coli HIP
1-712 Hsisich

ErmSFE FH3la )= DNA Z¥Ho] Hjte Zgfzn=
= 99} FYI W Felslgict o]&A Holxl
AE pAHII01E Wtk o] & HAE E coli BL21
(DE3)o| &2 %3+ & chloramphenicol (35 pg/ml)& ¥t
g LB agar platecl] E2ste] d2 23kE 307 WolA|&
E. coliZ 23}tk o] E. coliZ E. coli AHI101E HH3}
FAck.

o rr

CHEFROIM NTER &S HIEIO|=2} ErmSFe| Wad &0l

1y GAo] 243 7197 NTER & FElo|=2 =
+ DNA A7} ermSF FAAe] H@L o|n| s wF
SABtA6, 7) o] MFF A thet o] Ak
NTER 34 Helol=o] WS 93|A E coli HIP 1-71S
Ampicillin (50 pg/ml)°] 72 LB 8lj=|ol 315 B2t vk
slal 9714 Foid tigtS 5YUS FAAE FhS M=
Hj=]ol] Ao}tk NTER 8 FlElo|=7} E. coli HIP 1-71
oA LR =A] e} 11 Wy S golry] 95t IPTG
FETES A=A 5 A= Hold HiAE 37°CellA
1-1.5417F vlFste] Aol Al §357 0.8-10] HUS o 1
mM IPTG (isopropyl-B-D-thiogalatopyranoside)& 37}8}al
18217 iy ke & dlElo]=e] WEE HEE SDS-
PAGE (1002 <l&ar ofgfgte] “xkdld efo]=9] &8
g gl x9} o] A3ste] NTER Fr HEfol=2o] Hd &
< G Enk ofle} 919 g F IPTG 7S A€
3lal S widEte leaky HE RS ISk

ermSF 173171l HEE 99} YT WHoR Fa3le
IPTG #=o 23 ¥&3} IPTG #5 §lo] Yojul= leaky
wHe delalgdr)y. thh E. coli AHI101S chloramphenicol
(35 pg/mhS 33 LB HiAo] H=38l6 1 ErmSFe] &
=5 SDS-PAGEE 53l &3ttt of7]ol Shde] AYA|
W 24 A4S 53k IPTGY % flo] dojuk= wa e
A ERAsIATH AT ] AASH A 5.

WSS MELO|=O a4 22|

NTER ¥ HElo|=o] el slEe] Bae e
ARH(T), ozt W@kl AAlslt s Meshd vaat

2ot 947288,000%g)3t ozl MEE lysozyme (5
mg/ml)S H3HE S8 A (20 mM Tris-HCI; pH 7.0,
500 mM NaCl, 5 mM Imidazole)ol|4] EAFA]Z] 3 AR0) 4
2027t vl YFslaL -80°CollA] B F HoA MEE 53
t}. &J7]o] DNase I (2.5 pg/ml) ¥ RNase A (2.5 ug/ml)=
Bal HREAIZ] § dojzl EaS 39,000<gellA A4Eeet
o] inclusion bodyS ¥§ste B84 AXTEAES AASIA
ot dojR oA G Ee= FFAH(Novagen) 7| Al
3 #Aol|l 24, Ni°* affinity column chromatography o]l
oate] EEj3tath ¢5-8d AZ %3S o] Hisbind resin
o] g Aol fJolA LofH &He FH T AFEA
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[¢)
B (20 mM Tris-HCL; pH 7.0, 500 mM NaCl, 100 mM
imidazole) & ARE&le] AR %R ok} 2R Rk

gaEs Mojdl 3 sl ©AS 300 mM imidazole©]
ST S8 BE AMESt] douiglth HE:Ho R Hof

2 AAE A e BCAR(Pierce, USA)S AMS-3slo] Aaks}
Sk
E. colilM ErmSFQ} NTER HIEIO|EQ| SA| &

NTER &fr HElo]=¢} EmmSFo] A T3S 9184 E.
coli AHI1019] pHIP 1-71 Z&}xv|=2 &
chloramphenicol (35 pg/ml)3} amp1c1111n (50 pg/ml)S FA
o 3t LB WAl =23l F TR FekavEE BT
X313 E. colis A3l o]F E Coll EHJP+AHII01Z ™
B3Ak E. coli EHIP+AHI101914 ErmSFS} NTER e}
°|E7}IPTGY] %= §lo] TAld] HHEEAE o 7] 9
3|41 chloramphenicol (35 pg/ml)¥} ampicillin (50 pg/ml)S-
S-Sl LB HiR|ll E. coli EHIP+AHJ101-S HE3F & 315
dh B2t wislal o7)1A Lol E. coli B LS FAAE

F 37°CollA] 18417 i ataL

T AZE wjAel Holgt
7y7ke] WE Y= E SDS-PAGEE FQ151Th.

ot
ol

2t} pHIP1-71%% pAHJ101§ SRS f&%ﬁ& E. colz (E colz
EHJP+AHJIOI)9} pET23b, pACYCI1842 =% i3l

= E. coli ZVZ} ampicillin®} chloramphenicol S ¥ LB
HjRlol] HFate] SRR Bk widketATh 2 A Al wiek

1S ampicillin®} chloramphenicolS 22 LB agar H|X]]
HE-S 0]-§3le] agar plateE AR AASHES 442 =ist

At AEF°](6 mm diameter paper disc, Whatmann 3M)ol|
25 mg/ml F%9] erythromycin &%-2 7} discd 5, 10, 50 pg
o] HEE HAs T 7] oM ¥ o =4E 74 E
coli ARSIl Fa1 37°CellA sk Bt wiksie] 1 A
JAAALS BAIA EE o)919] vlwshur S F
o el sk o] WUk 49T PAAS PR

agar plateol ‘:”10}_1_ erythromycineS 73k AEFo]

] B

a3

H AAZS o] 835 NTER #HElo|=9] ErmSF &4 oA A 203

NTER &% HEl0|=2| Wi
ErmSF= #A171A] ¥
60o] 7} olm=2to g PAE 71 NTERS .
3] o] H-E-2 RNAS}F Z bindingst= ALE &% arginine
o] ¢ 25%E AAStAL UTKFig. 1). wEbA o] ‘:‘5'—94 714
RNAS}Ie] A5 2h8-8 oldd 4= o 18] o] ¥28 HA
Aoz AASFE vl 1 EHE FAHoE 24 o};‘s‘\iﬁl =2
o5 &3] AASRE W T 98%E A= Ho=
H%%/;auks 9, 12). Ml olg} NTERS] CThe]] ojojx &
Aol 523 Ao=Z oln| 857l 60RR61S HIFES TRE o}]
L*POl *ZHo I Utk9). wWEkA NTERZ ofn] 4] F8
202 YeiXl 60RR61S HIESE The of|ieihs E3te}
ErmSF9] 11HFE 711 op=4ks codingd= DNAZEH
3 oE AlXE UiFolA] HEeto]=e] Tt F73]
45 zh= pET23b ZEkam|=o) ARy
coli BL21(DE3)°ll &2 ##3t E. coli HIP 1-71
ol olEA A I FAlE IPTGY] = $lol=
o] ALY 1 mMo] IPTGE HdS Cs—}gi%
= 28 wjgAd F 7 mg 2453 T E

T AATKFig. 2). ollgk A7 5 & tiF AAHE(7 mgL
culture) @} IPTG %= flo] @2 Bdo] fFrEths ARS
AYSNZ ErmSFo} FAl] H33AS ® copysoll wE
o] o]Fojx ErmSFRET}F B 479] NTER ¥ HEjo|=
7 s o] AAARZA Y] Ve ES RS - e AFH
7I5ke] 23HAve As weliErh

ol

e o rr r,d

oo

== =& copy

QL
e M
o m

(¢3
r

4% ox M e
o
ol

.1—1

pACYC184 E2tAD|=0|A2] ErmSF
IR

71E AFME ErmSFe] o @3 —% flste] A el
9] copys7t =2 pET23b ZTh=F|=E o]dsto] i
< g LHeATH7-9, 12). 2} B A HOH/HE NTER %
 Hepel=e] AR L £0)7] 918, pI5A EAl 94 7}
A copy7F A<k 15 copies/cell, 20), NTER & e}
oj=9] WHo|| ALEEE pET23bS} 3 4|29l 3 A
A= pACYC184 ZTf=u|=E A183le] ErmSFE W3

Hi5{S I=
2= °|_I‘

=Hl x|

AR
ool A4S Zgdo=M 1 UgdS wEsIGIth . pACYC184 Zefzv|=cll= {2k 2 A|7(gene
1 20 40 60 80
ErmSF MARAPRSPHPARSRETSRAHPPY GTRADRAPGRGRORDRSPDSPGNTSSROGGRSPORARRELSONFL ARRAVAERY ARL
I L 4 e NTONF I TSKKHVKE TLKY
Erm(B) MoNoKNIK = mmm oo oo YSONFL TSEKVLNGI IKQ
Erm(C)  MeNEKNIK === mmmmm o o e e e HSONF I TSKHNTDK TNTH
Erm(39) -MSSVHHG === === === mm e oo RHENGONFLRDRRYYGD YRM
Erm(F)  MeTKKKLP === mmmmm e m o e LRFTGOHFT IDKVL IKDAIRQ

Fig. 1. Amino acid sequence alignment of N-terminal end region of several Erm proteins. Unlike the other homologous
proteins, ErmSF harbors long N-terminal end region and it contains 18 arginine residues which account for around 25% of

NTER amino acids.
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Fig. 2. Sodium dodecyl sulfate-polyacrylamide gel electro-
phoresis (SDS-PAGE) of the expressed NTER 1-71 peptide
and its purification. E. coli BL21 (DE3) was transformed with
plasmid pHJLP 1-71. Overnight grown E. coli cells were
transferred to new LB medium containing 50 pg/ml ampicillin
and incubated for 1 to 1.5 h at 37°C to reach an Aegp of
0.8-1.0. In order to induce the NTER 1-71 expression, IPTG
was added to the final concentration of 1 mM (but for leaky
expression, IPTG was not added) and incubation continued
for another 18 h at 37°C. 50 ul of cell culture was removed
and denatured in 20 pl 6xsample buffer, resolved on sodium
dodecyl sulfate-polyacrylamide gel and then stained with
Coomassie brilliant blue. (A) NTER1-71 peptide expression.
Lanes: M, molecular size marker; 1, cells harboring
pHJP1-71 which was not induced with IPTG; 2, cells
harboring pHIJP1-71 which was induced with IPTG. (B)
Purification of overexpressed NTER 1-71. Lanes: 1, total
cellular proteins; 2, inclusion body fraction; 3, supernatant
fraction of lysate; 4, affinity run-through; 5, imidazole
buffer column wash; lane 6, purified NTER1-71 peptide.

expression system)7} 3 ZIeolx QA growzm 7|0
ARSI Y ErmSF 327 2249 Hol9lE pHIN059]
Az &8 AA = T7 promoter, terminator A8 I]al

ribosome binding site ¥ ErmSF 34} 255 X313t DNA
A& PCR &3] pACYCl840] SIS wehr
PACYC184°A E. coli BL21 (DE3)%] chromosome &}
oA W& T7 RNA polymerase (15, 19)°ll <Jsl], ErmSF
AL AL R FAE B 2RE] 93] HE]o] ErmSF

(A) (kDa) M 1 2 3

®)

Fig. 3. Sodium dodecyl sulfate-polyacrylamide gel electro-
phoresis (SDS-PAGE) of the expressed ErmSF in E. coli
AHJ101 and its antibiotic susceptibility assay. E. coli
BL21(DE3) was transformed with plasmid pAHJ101. The
procedure for SDS-PAGE was the same as Fig. 2 except
that added antibiotic was 35 pg/ml chloramphenicol instead
of 50 pg/ml ampicillin. For antibiotic susceptibility assay,
two kinds of E. coli cells were used which were expressing
ErmSF (harboring pAHJ101) and contained only empty
vector. Erythromycin stock solution (25 mg/ml) was dropped
on a paper discs to reach the final amounts of 100 pg
erythromycin. On the agar plate, E. coli cells were spread with
cotton swabs and then paper discs containing erythromycin
were placed in the center and incubated overnight at 37°C.
Cells containing ErmSF grew in the presence of erythromycin,
whereas control cells harboring empty pACYC184 did not.
(A) Expression of ErmSF. Lanes: M, molecular size marker;
1, cells harboring pACYCI184, empty vector; 2, cells
harboring pAHJ101 which was not induced with IPTG; 3,
cells harboring pAHJ101 which was induced with IPTG. (B)
Antibiotic susceptibility assay. E. coli cells expressing ErmSF
(containing pAHJ101, right part of agar plate) and without
ErmSF in it (harboring empty pACYC184, left part of agar
plate).

& 4= & pAHI1010] AZEATE o2 A vHEol7
2ol A 710l pET23b HHFA AA A & 4= A
(6, 7) IPTG)| 2J3) =¥ ErmSF2| thapdtdo] 2w 9]
TG«] 7} §lo] = leaky expression®l] 2]¢+ ErmSF
T A= JHFig. 3A). IPTG] A7} glo] o]Fol|
in vivooll Xl ER1817] 8l FAA WA FAE &
, PACYC184%HS X33t E. coliv WS UER

[ ruEL e
& g 3 o

& rr o lo
rsﬂm
-Lmlo ﬂ
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Fig. 4. SDS-PAGE of the co-expressed NTER 1-71 peptide
and ErmSF in non-induced condition. The samples were
prepared in the same way as Fig. 2 except that LB medium
contained both ampicillin (50 pg/ml) and chloramphenicol
(25 pg/ml). Lanes: M, molecular size marker; 1, cells
harboring empty pET23b and pACYC184; 2, cells harboring
pAHJ101 and pHIP1-71 which is expression vector for
ErmSF and NTER 1-71 peptide, respectively.

A B3} erythromycin U222 FHo] A4 97 x9S
B} E. coli AHI101E WS Yehfjo] 4% 0421] 2
o] YehA] 3ttt wheba] o] B EAlolA IPTGY] 7t
glo] = §= glo] ErmSF/F HaE 1 9188 SDS-PAGEY]
olojx thA] A &9l & 4= QIUTkFig. 3B). ol Ayl=
olAZIA ANE F I @A) AA = pHIP 1-719} pAHJlOl
7} BAlel 3 AlEol A wEE wol= Ao F dEEs
IPTGO] %= glol® 1 Ido] 2 o]fojxA N2& F &
o] Wy AAZE HdE F S-S A AlAkekaL Stk

NTER &S HIEIO|EQ} ErmSFo| SA| Bl

NTER & Felol=2 W&sk= E coli HIP 1-719)
EmmSFE W&3l= E coli AHIN01E 217} IPTGE L 4
S FESAY EE IPTGY f= glole ZH slelo]=9}
EmSFE 2 T3l ole|3t Ay Zizte] i dAs
Ze it golx Aga Z+ @A copyFol w}a}
Helo)|=9} ErmSF7} 2w 2= Qe 7SAS AlEsia
ATk

welA] NTER EH11-7194] opr|i=qto @ o]Fozl e}
Cl=E AAY § GIE pHIPLTIH EmSFS WHT + =
pAHJ101& FA9 E. coli BL21(DE3)°1] 7 Agsle] E
coli EHIP+AHII01E FoJUidch o]2A AoR E. coli
EHIP+AHJ101E 7124 z}z}e] HLaﬂ gAE Be3 AT
o] UERIAY A H(Figs. 2 and 3) IPTG % glo] HAu)
Aol NTER 1-71 HE}o]| =8} ErmSF, ¥ 7147} 25 ojek
ArkEla Qe RS ERIESIthFig. 4). dRbdo=Z SDS-
PAGE’JoA L% F=] F Tde ZWeiis o 24
o] 2 TAo| coomassie blueol| 234 O ZsHA] AH
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Fig. 5. Antibiotic susceptibility assay using E. coli cells
expressing ErmSF and NTER 1-71 peptide (containing both
pHILP 1-71 and pAHJL101, right part of agar plate) and
without ErmSF and NTER 1-71 peptide in it (harboring
empty pACYC184 and pET23b, left part of agar plate).
Erythromycin stock solution (25 mg/ml) was dropped on a
paper discs to reach the final amounts of 10, 50, and 100 pg
erythromycin. Cells containing ErmSF and NTER 1-71
peptide grew in the presence of erythromycin, whereas
control cells harboring empty pACYC184 and pET23b did
not.
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