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ABSTRACT
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Streptomycesy stf rpr ducti 4 4 @u 3 )r gucts. Streptomy-
ces coelicolor 1152/ 1154 (1%, Streptpmyces avermitilis
UZA17/22 (Iv), & ¢ Streptomyces liyidans 3 75 (20) ae & 4
expressi 4 4 ststh alack cg petin 8) @€s, {iq Sedy fachi-
taesther)whm cai 4 fhebr ati ecp ) wm gexpressedh -y
4 1eg @€by riue fthedea bak® s ¢h addl 4, ade
Ber -y 1< geti 4 (1.4 b) a S. avermitilis U{f517/22,_’p wt
—a utar 4s fR -‘t“_’p \¥a & seBsubwy 1t (€12 %) a gib s-a A
»r ten 12 (2262@) n S.coelicolor 1152/ 11544 utas 4 f
rib s Apr ten 12K %WE), a dn b duct 4, Ft heter ) -
8 us 8 ba at a& rs (afsRSy,) i $. lividans » 75 S-edysy -
ar ediieexpressi 4 fex ey ush G¢5(1 »20).
Thesequey celedd 48 @dyr ahes gesaibedd e o d
2 bi afry aicsa Aysist pregcty ten A yn teresty 8 e¥s.
Tt d dbeprefor-de a d) tatdlylessexpers et express
~3 Bile) aBef B o ts fStreptomycesD Ly express 4 b sts
a dstat /4 hesgeanmSfr b} &ecd at sty. Thisc U dre-
eds dtypes foa ) un gt acas tbepregctegby se-
quey <e 3 %ys:s(16,21).7" ahie eeffecti efup <t 4 Aseenn 8,
thear e g 2€8ey —y ;<\ibr ayn E.COliy ustbetr a sforedn t
aswtd) e Streptomycesexpressi 4 § st ah /& -thr uSput a.
Th api & eo—y ctadey -y i< stugy usi 8\ a8eD A fay entsfr
bi)r spectn 8,  atme et A mt guced ak/H thr ud)ut
acti dfribrayrasfe.P ledD 2fiy el D€L gy
sdect ) racgmt E. coli ET12567/y U 307 t -y de a i -
tey egaelibray, 4/9 asuseda ac yjubai 4 4 r r d -
b orst vasfeties A€D Aeh getynt S Jividansbyi & -
thr U8 )utbn aes tay am 8(22). ET12567/p Ub 307 asuseda
a mie egdaed spt )r igthec fjubay 4 hAre )y i g
a dh ot Y aedd A€ Ay oaisiess restricte g by-a ay
Streptomyces st a s,(23). & e e, dect » rai v ) led
D Afa g5 ded A€ (24), §i4 aelessVitdy t < g tay
ey icie @€sD A 4 Jijedamy uta 4 E. coli ET12567
Woreasesy utds 4 freques <Yy & Situy gesr dhef rth ey an -
tes a ceespecs Ay £ abe Bey e dusters (25).
hoe, ¢ gesaibe ah 8 -thr uput ey -y 1c\ibrayexpres-
si 4 a& aysis systey (LE A Yfrehaet, fuscti 4-¢i & gs-
< ey foytc a dre atub tcs f-5 Streptoqyces spp.,
fidh aeks 4)r duces f oareda tbi tics. Exib A€4 je
strasforedin d idudlynt a e8reoedat e o-
o’ ﬁlctz b ost, a ign8 prefeace fros de ) AL, The
LEX‘ catwedt ki & atb tics,idnthedt 4 Vi-
) IOt gsa dtherd €% |4 oey t)r duce gexpresse din
t e a e Streptomyces rochei st as , a dre ededacy) tich €€
frawmh s atb te

METHODS AND MATERIALS

3B acterd st ms,)lasq 1 &b, amdultue < mdt ms. Streptomyces rochei
335 (G5 aCeyte fr "‘")'_)ctmturcQ Wecti 4 4 .%7007) &S -
Vaedf-a frests A f fey8 4 8ya(Eastes & uber P s ce). S. livi-
dans » 75 |Aact AredKL AcdaPS3-SLI3600 afsRS,, rpsL(X &) (20) =
used s theexpress 4 4 stfr e8ey -3 icVibraym G eLE A aroce-
dre. S lividans 3 T5 & g7 edf—a S. lividans TX 24 [rp’g_(.{ »E)
a diireces ¢ 8y usatb tc) af ays ee gruptedby getn St e
ey treactBey eduste (rey 3 F22-kb tulf @By e ts), ghetin S et
red Sey esredKL (rey & f5. &béscrfr &y o 1s), a ¢ am Bth et
cdaBey escdaPS3-SLI3600 ey & fa7.1-kbPst7-Ec Rif-ady en 1) it
thet 8 bad gt a, Seyes alsRS,, byj-a 1 & usrecy bi a4
(20).S. lividans 3 T1% & gi edf-a S.lividans b T5byn setis & a
extrac )y fafsRSy,im hedroy syedthe D T1 atahy et site
usi g,f?‘st 4 (26). S. lividans 3 T1 %S. coelicolor 1152 |Aact Ared
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Acpk Acda rpoB(®€124 %)/, a ¢S. coelicolor 1154 |Aact Ared Acpk Acda
rpoB (€12 %) I’pSL(.‘.“262G)I (1% eeuseqdashete ]S & usexpressi i
§ostst by i ey etd Vite)r ducti 4. E.COliIDA 10  susedzte
§ ostfr) .‘-“Q‘ubr ay < gstuct 4. E. coli ET'12567 beai & t e RX 2- -
ri edhdre piay i dp Wb 307 (23) & uge gt fachitae t e i ter8ey oric
tip aeytacgjuday 4 fo E.coliDd 16 4 A€ Streptomyces. Staph-
ylococcus aureus, Bacillus mycoides, Mycobacterium smegmatis- <*155,
a gSaccharomyces sake ereusegd asih gca rsfr thebr asayexpe-

-2 & ts.

20 121 (seeWi8. 1 thesuppley & tay aesd),beanbthe ribn
foasfe g RK2 (0riTge,) & dint a dattP f—5 t,e Streptomyces
2h Be Pe31, susedfrthec sstuct 4 f a8ey -y ich Al\,b, ays
th atherestita th A€ 4 tesca bey Dbiieda i ted gednt e
Strepfomyces chr—y s-3 € @ ti e site f atacks e t, attB. 3 wa ¢ ¥6
oes MG gesbean Bthestept thric Sepeduste. ® 1 ath e Ae
3 sebean Sthebrrédidr & cdustc_r.2f56,3E5, 5,‘:‘"3 £10, 5 ¢ ®1
Qrc} Ay s esbeas 84 ecda2 8ey e duster. 3, 6E1, & 11, & d'£’11
eeb Ay ucsbcaf(,g StheSejeduster frihemis 4 atbs tc. My
sthans, ) sy i a A€ use g/t tié's stu gy agliste g Tdel.
E.colistars ee& 44 Luia etas (D )b 4 a37 € Strep-
tomycesst-ass e 4 4 s Y& u-p eduy (¥ ) Sa (27) 430 €
frsy ruay a.Streptomycessy res e-esuspes g din®2X YT (yeast ex-
tract-trtyptse)br th a dhecas) <kegdfr 104 4 a50 €5, uld 4
(27). Ty e E. coli-Streptomyces < 4 juSaly 4-3 ixture )\ aegd » %
Basw)ley eited M 8 ,t 204 . F (27),@€ (2% NP
(), a dR3 (2% eda ereusedf rthefey eptay 4 fStreptomyces.S.
aureus & ¢B.[nycoides ee8& 44 L a37 € M. smegmatisy <*155
% a4 Db 4 1%8ycer \ a d0,1% T ew; 9 a37 L2 dS.Sake
s& ) ta gxi seh 4 (P} ) &30 €D s fiBa, Db (4
1% 8ycer V)s ft Sa, a ¢PDb s ft Sa (0.5% Safreak) ecuseqd
friie elam® Fm dcairs at they o fouq & tar 4 )\ aes.
Metab e amd ysis 18. rocheicd 5 amd A€-< mta w8 Strepto-
myces st mws. S. rochei 335 a b A€ jtay s 8 Streptomyces st- @ s
orefoy crted s Ba-slidhcdr cdun (353 -a cdun poru-5 et
dsh )fr6 days @30 €S rochei 335 asfeq citeds ¥ ,@Y VP,
a dR34y egasS. coelicolor 1154/ %6 asfey erted & R34 cduy .S
coelicolor 1152/ % 1 & fe:g eyted 1 @Y -5 egyy . S. coelicolor
1152/ 9 1, S. coelicolor 1154/ ® 1, a ¢S. lividans } T1%®1 ee
fom chtegd # R3g eduy . Vidfeg oth-y cad sk asdicedn d-
1qudly & dextr actegd ith 359 Vg eth & \-eff Y\ acetate- acetic avi gih @
% 20 5 ixturef r tﬁrcct;,, es. Theextr act  as < 4 <oy tr ate g up og re-
dicedr taye @ rai s 6 ud; R210y taye @ rar) a40 @4 d
dss) edn Fatlgetha V(e %) Theougextrat (20 ) = a a
Vy edbyh i8S perfry aceliquigdr-a d Salyc wled /th ad o
LAr Y detect v a df N edbyg ®s specty ety (b PLE€pAp - ).
) rrdidh A di) dOtigds eeadyedr are ersedh asetl’;c Yuy a
A8 ey € rbax D CI%SM ,4.6by 25093 ). Thea Dbiepi msesuseqd
oeh , (0.1%7F »4 i< acidl,‘-“I) 3 daet u;t_r}\c(f-“t EI).T‘cdyU 4
&adert @0t 59 thu5%A 5%),204 n ith 60%A 40%) ,30
t 35 4t 100%) , & 436t 454 1 6 ¥5%A 5%, & H - ae
FO0.6a My in.Us gr this< s gi 4, b rrédigs asdutegda 33.64 1.
Ly peptiges Bl-1a ¢ B1-2 eedutegdal’ wa ¢2 %y /4 ,respec-
t7 dy. trept hricms eeadyed s are osedh aseclxc Yuy 4 (48-
‘o rbac D € 35p, ,21by 1504 )duted i %, (0.05%
fraicaida d0.05% N4 e»tqd u r butyic acxd!,‘“‘ln) a d,ﬁ"C 6 ) u-
£ hef 88 agent Ogm it %0%A 10%) , 39 n, it 75%
D 25%) ,124 1 it 70%,‘;* 30%5 ,16t 12 » it 100%) ,a g1 %l
t 2544 6 u0%D 10%) a @ rae £0.34 %4y a (30).
€ wsfuct m 1t Semw <3 A€Wbmiy 1S rocheicd . The
8ey -3 i<h :5¢‘.;br ay fS.rochei 335 &< ystuctegdacrgrdt fhe
sta da dpr t <) (31). @ey -4 /<D A £S.rochei 435 s)rey acdin
Bz se)ubsa Jth e p ati Ay gBesteqd st a3frinsitu a dse) & de g
by)dse gy & 488 deci »h resis (P @E). % ;8- lecd a- &8 tD
J @ ats eerec eedf-y the Ha sebd bydect dut gy usn8a
b7 -Ragy ¢ 422Bect -Bute a 104 ff‘/tubcfrZﬂ a4 €y 1XTAE
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D]
van, )@y i rb A€ Desainpti g Referes ce rs wce
rans
Escherict;ia coli

D& 16 @ dd anmba )y idy arter ace I it Be

ET12567 dam dem hsdM hsdS hsdR cat tet 50
Streptomyces rochei 435 whatpestan fr8e -y ich A€yl ay < g stuct 4 eeree
Strg)tomyces lividans

275 Aact AredKL AcdaPS3 afsRS,, rpsL(X ) 20

»T1% Aact AredKL AcdaPS3 afsRS,, afsRSy, rpsL(X ) 26
Streptomyces coelicolor

1152 145 Aact Ared Acpk Acda rpoB(€12y %) 1%
1154 145 Aact Ared Acpk Acda rpoB(€12% %) rpsL(£262@) 1%

Yell 145 Aact AredL 51
Streptomyces avermitilis RRL %65 W ety e st a RRL
Staphylococcus aureus €;€€ 10201 ehsity estran frb msayn LEXA sgeep s 8 ¢ ee
Bacillus mycoides e st estran frbr assayn LEXA soeeq if 8 eeree
Mycobacterium smegmatiss <*155 ey st estran Frb asayn LEXA sceenin & 52
Saccharomyces sake ey st estran Frb asayn LEXA sareeyin 8 Dén Y u, J)TU?

Payig
i In21 OriTry, int-attPy.e;, aac(3)-1V aadA parA parB parG E. coli-Streptomyces This  rk

. sutbe ect rfri A€l aye ystucy 4

» U 307 neq RK2-goi egdsdfy DA dhe)lasy i d 23

| Al . ,

X1 b rrdidsar duen 8 ff‘!frﬂ, cati81 This  rk
3 % eyt Hrich -pr U gé ACs ., <4182 This  rk
L 39 trept tricm -pr ducin 8h AQQ f-a <482 This rk
286 Linealiy peruge-dr quch g'} Ae f-a <2083 This  rk
3E5 Lneal) peoptig)r qucn gl} f’Cfr--a <383 This  rk
54 » Lineali) pertig-)r qu g‘# Ae fra <4083 This  rl
£10 Lineal) peptug)dr duch g'} Ae f-a <1083 This  rk
w1 Lacatp yepudyr dun g, Ae f-a <4683 This  rlk
%3 '}.““cfr«q, chu84yr ucn Suni g 1 egdn et Vites This  rk
6FE1L I}ﬁ‘"fr-«;, < a4y uan Suni gn A e gn ctd Vites This  rk
611 },‘A“fr.ﬂ CatiB4)r Juan Suni g th e gy et Vites This  rl
*11 lff‘tfr«q chu84dyr ucn Suni g 1 egdn et Vites This  rk

B)TU, ba& a)a T+18Uy; esity.

buffe- (0.04  Tris-acetae, Ly B)Tf%). 20 Ix21 (seeVi8. 1 the
suppley e tdy deid) & gBested U d-a 4T, a dthel13.7Lb f B-
aat xBdruned &b 9 rhacg a dbdeqd it thep atdly
dBeste g8y -y <D A TjelBas 1 ixire @ gesdicda o< <o -
traed 4 a A re0825-py o reqlte 4 10%) Vyeth pes e 8y<
(PE@) R00f r 2% a4 €gq gdect ) raegmt E.coliDd 10&) C-y 2%
tey tedis. Thedect ) pai 4-a ixture aipcubaedfr 14 L a37 €@
a dthes spread st Db Bapldesc ytanin 8550 ubly ) ara yous fr
sdecti 4 f> 2€c 4 spucts.
LEX Ac s<een m§ 1 tde S. rochei cd 53 A€ Bem~ 1chbmry. The
o biras fthedA€a yeshi, E.colig stt Streptomyces as
&g sk edusin 8 a8 thr UG putty aertdc g 5 Ipr o,
ndugs 8 E. coli ET12367/p U 307 (hépe), Pi 10 b A€ sy ays (g -
4 rs), a ¢S lividans 3 T5 (re<pien t). Thed .‘%C‘ub_r ay (cajuBay 4
di r) an <daednt ¥6- & plaes 4 D (130 wre &) ad
chtuwredf r4t 64 t g pticd gasity @600%y (, D4y fO.41 0.6.
Thehdre ET12567h U 307 & 4s <diwegdn b (10043) 4 50
welatla-a yon t a D oq, £ 041 0.6, < Wecte gby cc.ptr;fugatx '
ahedlireety es it fest I}, a dresuper dedin 1543 D . Th gy, 20
W f< 4 <en b de gET12567/» U 307 asyipettegdn t eash D 16 5 Ae
a\,reshtin S abdypeo/da rray
S uSiybys din8 4 ar taysh e (Lb-Thew LT-, {uhser,
luasd, iteola o @200ryy Fr5ym./n they catiy e,fresﬂxs.lividans
3 T5s) res eecVectedh-a t  Dewi gshes FAMNYs) ru aegd<u-
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twe( s ¥ ,30 €5t 6 days) & dsuspes gedin 4a b 2X YT, eduy t
yiddasy resuspess 4 fca 10 ‘;UA‘ V.ohes) resusper s 4 &
mcubaegdm a ae bag fr 104 a50 € ¢ ‘edd U r —a
tey por-dure, a dspread 4 S ,swaley ented ¥ )l ades (h-cy pe-
tr7 dshes) a200 0/ gsh.Thesy re-c dedV plaes eeb -giedi
Aanah dfr30am.TheE. coli g4 rfd)o—y ixtures ecties
tgasfqﬁredby adwarenicar st thesy re-c ae gl aes. S. lividans
3 TS5 resclectegdf-y t V Bz gshes eesufhgatfrtie
tripaentd caqubar 4 f aBer—5 icVibray ith ¥60 4 yesstregdn
¥6- @&\ )\ aes. Mfter th e E.coli cdly ixtures eef asforedt thesy re-
< ded)) des, h eRK2-goi egi dyepiay i dp U 307/ EN12567 U g
t a sferitsdfimt teDd 16 5 AQayst g dicetieq b di s e
OFiTruo-< & tan s 8 A€sf v c yuBay et asfo t S lividans 3 75. A%
ter 12t 164 Fm<ubay 4 @30 € Gec pjuday 4 o aes eel  gd
Mo@ra yor A dpecth-y yon t @r dcacatd o F50 uBh
frosdecti 4 fexcyjuBats < gtanndntacth A 5 yes g d i -
et priy (50 u8la\rt rey etieE.coligs r a did)osrarsad
tiey meubaedad30 €F r & o 4t 6 days. Exc yjuBats, hey 5 -
rddeqd &), eetasfored /th ad®mreolicar st ¥ )ldes
chtann 8 ara yor (50 uly ') a o A7 dxic a g (25 pblyd) t re-
e) ssiberesigua E.coli g4 r a dhdpe st-ans a ¢S. lividans
> T5.
Ty eresuta t\ib-ay fS. lividans ‘i T5ex< 4 juba ts ast‘pea rep\i-
cadedt fhesdecteddr qucti ey ega v , @ ,R3, 3 gBPfra
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n H n n i I =4 S G i " n 3.
RN NAA erAoimB MALhRAR y preswoiinorary “noassay Alternative New peak
O ( | ( ) hosts
o HHI f
+
1, < \J - ~ zones of.
Naaci > = | seeo| 25 | nnibition | dentified by
repE [ pHL921 Y} aadA 2 evvves | ‘I('J Iseq.&LC—MS,,,,
I A — = -
“WAB Ramk| ‘x‘rwﬂ (Y X XXX \ ) 4b [ — S S -]
aacC4 P S ‘
sluster oriT att In E. coli DH10B In S. lividans SBT5 Antibiotic gene

FIG1 qc@ aicreyreses tar 4 fi eLE_A
~» bi; del A€ o, 29,121, ( te)
expressi 4 4 stS. lividans 3 T5.D

d pesaesaeanedlr aty v b;é aty sty usi 84 Ut)len god rstars. (tepsdaa gb)h PLE-

ati ed pes.

6-dary i foq e tar 4 at 30 € 1y goa r stans)rey ixed it s ft
Ba e olagdt thefog antar 4 )\ desa gncubaegf r 24t 4%
ffrthe bse a4 Ffabh/biti 4 4es.

Tdutficat m 1ste)t t‘rc.-sar.db reh dm. pech <PERypiy -

s gsiSedfr-aNAcaiy D Af By erntshog Gestt a gbor
yai @y a dLE-  secty ety eocusedt id Ufystept hrichs
a db rrd;dt

Asequence. T} e} A€y A sequey ces ere geiomy i e gby ush
t%heR qc/454¢ FL, Titaiuy )scquqc,igi.atfﬂ a dthe assey -
BedD sequey ces ere suby ttegdt a i, (htty L a sy ash
.sec § d&yq, ctzb Vites. r8/)f r sec s daya ctd) “tcL € a aysis (32).
Thel6 rR L Aeye = btay e gby sequey < 1 CDCR_)_V xrta, »ni-
G egdh-a S.rochei 3358ey -3 i<D usih Syriy os¥ gl (4 elreTT
GATQATGGGTC G) JRC I(GG'T"T‘ACQ'”"'T‘G’“"“ACG C'-r*'r*)

’s lat mamdpurficat m (hmeath) p)ept ds 1-lamd 1-2.
Vresh sp res fS.coelicolor 1152/ 91 eespreaguif zaply at 30
Vters FslighedR3y eduy a deibtwregdfr 6 gays a 30 €. Tje for-

-3 Gledclitre asextategdtiree iy es /% equd  luy es fg et &
3 V-eth Vi acetdie- acetic ai gn @ W 2054 txtwre. The r8aicextat &
< g cen tr dle dui gorre guce gpressure &40 €y o taye @ rar (b e-
dh L r ta20c st Vsdety), dss\ eqdin 3Viters fsterde ao, a ¢
qushedhr ug @ P20P<\uy 4 dutegd ith ad, - € & &agat
Thefat ascrtannS Bl-1a gW1-2 eeclected) agd 4t a
Ql.gc ose-ph secluy b, a ddutegd /M thed , - e h-y ixturefroy
50%t 100% e & .THe60% a ¢70% e % duepts< ytannm & ®1-1
ad®Wl-2 oeclectegd mjectedmt asey prey a s e e |y € Orse-
nascf‘;uai(g»qtz rbax D Sp,;, 34by250_ﬂ.ﬁ),ad
duted Jth A, gOl%fm,,caﬂ "Aﬁ)ad G ). 2215 1 is o aic
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lividans 5 T1 %R 1 suSBestedth a th e TE g-4 as, f € g2P 3
) ssessedcyds ai 4 acti styVite € g 3- "'"E(4y)l seqd 4 the
Bepeticcay ey entar 4 Jataa Jthefactty aithedmealn -
rertiges W1-1 a g-2<wtay a L-Trp3m place fo-Tr)3,
here eprp seth athethir gr utesresy asibef rtheBey-
a4 fHhelmea dr guctsin thecda2y ah ay Jhe ¢da12

RP - ach i ey Sey e ates 1-Trp 337 _)c_)t,dc e Ya € ter-
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2), ad hewks 4 atb te, f i Hhelastt ere
rey rtegdf r theqrsttiy em st-ans fS. rochei.
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