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Streptomyces coelicolor blAA-like Mutantti|A12]
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Chromosome?}2] recombination-& plasmid SCP1
4(18) & o] Foix &l o] SCPI& 94 wiggo g
chromosomel 4] ¥l¢ic). SCP12] Ajle F71#)
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727} o]u] £slo] 9l R,YE plateo] 80 o &S
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Reporter2 4 ARRI= w/E f42K3)9] 471542

Table 1. Strains of S. cuclicolor, phage and plasmid used in this study.

Strain. phage

and plasmid Relevant genotype Source
S. coclicolor
J6s0 osDI8. mthB2, agardl, NF. SCP2” K. Chater
1514 proAl. cvsAlS. argAl, uradl, nicAl. agaAdl. NF. SCP2- K. Chater
J1501 hisAl. uraAl, sir4l, SCP1 | SCP2™. Pgl K. Chater
B2 hisAl. uraAl. suAl. bld-b2. SCP1~, SCP2". Pgl This work
B4 hisdl, uradl. swrAl. bld-b4, SCP1 . SCP2 . Pgl This work
Bl6 hisAl. uradl. swrAl. bld-b16, SCP1~. SCP2". Pgl” This work
B27 hisAl, uraAl. sirAl, bld-b272, SCP . SCP2 . Pgl This work
abs8752 hisAl, uraAl. swrAl, abs-8752, SCP1 . SCP2". Pgl” W. Champness
604 hisAl, uraAdl. suAl, acr . red” W. Champness
Phage
PCIKC603 C* pattP and bld4" insert Vio” K. Chater (17)
PCIKCYN C AattP Vie Vph' actl:xvlE fusion K. Chater (3)
Plasmid
pATI07 2.5kb Sphl actll-ORF4 insent W. Champness (5)

SCPL. S. coclicolor plasmidl: SCP2. S, coelicolor plasmid2: NF. SCP1 is integrated into the chromosome at
9 o'clock(see text) Pyl . @C31 seasitive: Vir. viomycin resistant: s, thiostrepton resistant.
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Fig. 1. Determination of the location of the B27.
Bld mutant B27 was mixed with 1514, and
the recombinant colonies were detected
without any selection. Since B27 was UF and
1514 was NF, most of the B27 marker was
dominated in recombinants except 9 o'clock
region. This principle generated a sharp
gradient between SCPl and #hisA. and bld
marker can be most fittable between SCPI
and cysA

oS3 7}k $4 R,YE agar plateo] #lshe= 7535
7t2. MR, 2em 7heRE 2YshA 2udicl 39 Y
30°Cdl )& Feoll. plate $lol sprays AH&8)] 0.5
M9| catechol §4-& FejFEc) Wel g i+
aluminum foil2 %4 32|17 Fot ARo Bag &
k3to] YAAE Halgch Yol Seizbd 2alo]
A71A =Hof xS Aldshsd Hwhalv) sich
Protoplast 2t== ¥} transformation

S. coelicolor= protoplasts ubEololat clonesl
plasmidE transform®@ <+ 2lc}. Protoplast 2hes=
#He Hopwood e al(11)& wgkch Transform-
ationk. Hopwood er al(11)& wgtor} T bufter
4l 25% PEG 1000°] £ P bufferg g3t o,
protoplast} DNAE 3] wix|el] %ais F 1847}
AX A} ¥ 1ml S 849 thiostrepton stock
solution® 3 4&ted malulz|oll mE Al FHHH A
HEA §224 transformant?t AebA sgich

dx o o
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Fig. 2. The location of the B16 on §. coelicolor genetic
map.
Recombinants between Bl6 and 1514 were
selected on minimal plates containing stre-
ptomycin. Parental B16 was selected against
because of his marker and parental 1514 were
selected against because of streptomycin.
Recombinants show  overall  gradients
between hisA and so®. Bl6 marker was
repeatedly mapped counter clockwise c¢isA.
which might be new location as a bld mutant.

Bld mutant®| F&3 phenotypel] 4

£ A4 g3l e W. Champness 4t
Aol AgAdolA ety uhg S E8 EdWels &
WAl A, 59 3099709 bid WolF FHE shish}
kA ubol olsfl F4{ste] Bgich o] bld HolF
FHEE J650 strain®} mating® A1# P13 spore
S5 WEEpst] 2 Foldct Bld HelFEL
sporeE UHEA Fsng oo ¥AAY £ gQAwt
conjugational matingoll = ZHEA WUdo] oo
e v &8 spored W ¢ e HE o)
243 7lolch 22iB R J650 parental straing E&
ol2}7}2] recombinanm7t o] U7l w-Fe stre-
ptomycine] £ minimal plateoll 4] serial dilution
S 3t his . ura & bld straing thA] Fel ulo]
original *Ho]F djye g Apgslsich

HE wild type strain®} %39 acrial mycelium2
A2 30°CellA 3 HE olow o]folzj=d] yls)
bld WolF5& A 44 E& aerial mycel-
iumE 4R o HolF2 A Hoys|e] g} 1
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Table 2. £ffect of the various media on expression of bld phenotype.

Strain bldA B27 Big
Media amy pig amy pig amy pig
glucose minimal - - - - - -
glucose minimal+S0«(5 mM) - - - — — —
glucose minimal+PO(15 mM) - - - - - -
glucose minimal+ high calcium - — - - - -
maltose minimal + — ++ - + 4+ +/—
R.YE +++ - - - +4++ +++

amy. aerial mycelium: pig. pigmentation.

gk olali7iAl W™ HdBE ALY ¥ bid
HolFFol glucoser} cellobiose?} 1] maltose,
arabinose, galactose, glycerol 52 & carbon
source’t € minimal mediumolAl=  aerial
mycelium®& ¥A%e ZAee HFA=Hct ol
medias & aerial myceliume] AL wild
typed) aerial mycelium®] ¥4 w|zPe o 2
Aex ¢ A7 dRRol bid HolF: FFol
melx Algt 2old Ralch =gk FAYEA AJ4ate]
A4S media F5l g} 34EAE V= bd
Hol FEE gl 1ejmg HEE bld WHolF ¥
Yol o8l ode}7tA] mediao] 4] phenotyped %
Abgle A& oW groupel]l &38R ol=dl WA
test2 4] gho] ol &-¥ch 309970l 8 FelM 200
747} maltose mediash 4] bIdAXF] <F7te] aerial
mycelium¥ 3 443l%c} o}E%F phenotypeol ¥4
st HA7gt 708 wHolFFol didle] FHEH B
48 Azl
Mating®® 08 ¥ mapping

Table 10 FEA1% 7742) bid Wo)F FollA B2
B4, B6. Bl8. B279] 570 awsARNE HEAlA uhs
28 mappingsdct. Fig. 1o] B272 1514 strain
#2 mapping Z3E Jehllx AUck AARE 29
9A] whgkoll gl NF markers} 124) Wkl Q=
hisA marker AlelollA] 15147} 7}#A]+= markerE-&
whalA wgpo g 7 wiwr} o gol vehbe 7ol
FEL) 2 floll E419 B272] markergE 4]
Aupsro g HA wes} gol Yehbe e & F
gle}. Bld* & 15140l 4% markerol3l bld = B279]
markero] 2.2 bhid2} $13& NF2} cusA Alole] =
7o} zleize] g Hwjolrh ol-g#lAl hlde} cvsAehe]
linkage g FAlstgdc). wkef bld7} cpsA 7H7tolol) 9l
tiwl parental typeol cysA™., bid* ¢} cysA”. bld 7}t
recombinant?l cysA*bld v} cysATbld Boh WA
ol g sloz 4R Fig 19 U¥-2dd e
7338 parental typec] o] URYLEH asAcl
7brte] e Aoz ¥alth

g 7709 WolF oA 272 WelF F Blé.
B262 49| groupat Abeds] shgAl $A sk 47k
& 912 Z cysAs) proA AlelR L #1317} map-

ping S 2 ci(Fig. 2). proAst cysA Aleloll 7R bld
Wo|FEL o] gIglenzg o] § Wo|Fs}t AL
A2 g 579 bld HolFUA obdxF 1l
A8 o g& Qv AYEHD e Foid
BIdA grouptf &8k= HOIFES| o{2{7IX| media
oo} SR WY

227} bid ¥3E¥& mappingdhs < 159
phenotypec] Zztel $¥¥2 234 o Y&
Yehlle el wasIdct B189 7% bidASH #
A 712 2 mapping®Isiey 9 %o F& mediadl
R.YERS)el A W& <2l 44§ A4tsiy, spor-
ulation® ol= S 7Hs§tel BRI 7 WelF
Fu 59 o7z mediadAie] A& olry]
218l Table 2914 ¥ 8 FH2 W= vbEo
mediad] @2 $HEH GHE dniusic

714 F= A 4cE 4§ RelE BI8e A
$+ R,YE(RS) mediac} 2] 449 g4ilolsic). £
2 bldA WolF+ maliose viA|oj 4 2k7te] aerial
myceliumo] FFH 224 conditiono} o} H¥Hg-2
FsAe A ook 2k bldAZ veRlle
aerial mycelium®] HEE wild typed] Zzt wj®A|
of-¢ H.& ofolgich 28], BI8Y] -9+ maltose7}
£ R.YE(RS5) mediao A& aerial mycelium® o}
vjg} 2+43] sporert THEI A A H&E0] qlslen
wild typeRcie A v 4g ook ¥
ohljzl obF F e Mg yeld g YA wild
typelr} FHXz} ekokeh. 2 d], o)Al A
A3k sporeE glucose minimal plateoll HFsd
As H4E JepA et
BidA cioneofi 2|8t complementation test

B18. B27-& «2)7}*| mediaol 4l bidA <} vf§- }2
phenotype& Hgith w43 BIS, B270] bldAxch
t] o4t WolFeb minimalol Ay} R,YEo A =
3 <Fg} phenotyped B4 Ao 44g £ gloy
mediadl ot} Gebd& Bl a4, ol el
FEo| bldA cloned] 98l complements| =& ¢
oluz|2 ¥«

Piret®} Chaterel 3t gtz bldA cloned
phageC31& vectorZ &9 bldA #AAE ¥
3 475l 56kb chromosomal insert® 7HAl&
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Fig. 3. Construction of a chromosomally focated actl.
xylE fusion using KC900.
The small fragment containing ending parts
of acrl-ORF1 and the starting parts of acrl/
ORF2 was inserted into phage vector and
used to direct integration of the KC900 phage
into the chromosomal acil region. disrupting
the transcription unit that contains acrl, and
placing xylE(black) under the control of the
actl promoter region. This phage vector was
constructed as reference and kindly given to
the author. This illustration was developed
according to the explanation of the original
paper of the Bruton er al (3).

phage cloneo]tl17). KC603°letx Eele o]
phaget= Chater 434l A 3% 6709 oh& bldA
HolFEE complementdlgti17). ¢} KC603-2
attachment site”} delete=]917] 5o} bldA region
3} homologous recombination® dhejol A=A
Wy Aot

B183 B27¢ KC603°Z infectdto] lysogend
sotgw o]5 sporulation® &3 FYEHE A
Ao 24 o] cloned] 28l complementSHS-&
agit). Zejm g BI1S. B27 bldASl HME oE
alleleo} A} FHox bldA] 23] complement® &
fAAe) Wol7t H Aoz oA}
xylE fusion® 0|88t YMEA VX sl 5%

Mediao] w2} 543 @& Y28 P45k bid
WolFEo] KC603o 28l complement 224
bldAS] alleled 7FsAde] molAch 1eing o3
s 440l A act red FARFE BEE 4]
471 AAR  #alslr] 915t transcriptional
fusion& o]&3kaich

Act %732} promoterell #H41e] promoter?} $ie
avlE §02E AR fusiond PC31ell HolE Aol
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Table 3. £ffects of bid mutation on transcription of
a actlzxylE or a red:xyIE fusion.

Strain XIE activity
B18::KC900 (acil:xy/E fusion) ++
B18::KC902 (red::xyIE fusion) + +
BidA :: KC9%00 +/=
BldA :: KC902 +/—
604 1 KC900 +++
604 :: KC902 + 4+

KC900 phage°| ™ red #3H#AE reportd ¢ Ue
phage7} KC9020it}(3). Fig.3oll4 R ule} o]
KC900 phaget =4 9] attachment site”} 2] 7} 5]
917] WEol MR lysogenize® F Stk 28]
U KC900o£ phage #3474 ¥ oldzg} aor 4
o] d¥r) ¥ L= deEmR £F FF7
M3 AR acr FAA49] homologous recombin-
ationdll ¥l 439 G4 Utz € F Sl
a3, aa SRR Fil xwE {32AE pro-
motergle] @Asle] gol7l wiel AF xvES] W
o] £ act F3A] promotere] s A=A
A}, 228 xiE2] 9717} acr promoters] e
& Jehlie HEz o)4=A

KC9003} KC902¢] $7t# phaged 77 Blgel
infectsled lysogeng #ob Blge] 44 Ak
mediadl] A A2HA] F £ 248 234} «lE activity 7}
s 2Asgded o7 o2 Blgo] vehlle 4
27t AR acrt red FA74e] HEel] g ol
w8 ga, red® ¥ FAA L5 wEES o
qleltiTable 3). 21212, 6043 3 acrvt red? +%
A} 7Hzbol] odwe] ) lof obF Ak A4bax|
2l FFolck. 2k o) #59 aa R red?
promotery ol & HE i fusions UL W vi/E
gl FahA WA=
Actil-ORF4 plasmid® #0i FAUE wf acr FTX}
g |

BldA #lo)F& UUA codong otz ted leucine &
744l F& (RNA #3271 7158 Fald] A7e
ol Fqle] atad glch o] UUA codon 12
Abol] Yo gl Aelle TSR] 4L Aol 23}
ALE SR FoE 24 3o} 17 gl 2
Zale] Adol| 23 bldie o{z{7}A phenotyped
b= o3yt A7l Ao FAso|ch 2.
o] UUA codon®] act #4#te] waE Sjsff % 4
23 positive regulatord! ac/T-FORF4%tel EX e
ZM(B) bldA HolFE act %At dafr EHE
regulationg Mol ol deizchazd #x).

BI8, B27 HeolF9) au #4 wEE s
o}#l acrl1-ORF47} high copy® il pATIO7
plasmid 8(16) transformationsi ¥t} Table 4o}
A B upe} o] pATIO07 plasmid7t <= B27-&
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Table 4. The degree of complementation by pAT107.
Media

Glucose Maltose

Strain RYE  inimal minimal
B27 — - —
B27 with pATIO? ++ + ++

abs8752 with pATIO7T ++++ ++  ++

Plasmid pAT107(5) which was obtained from a Sphl
library of M124 DNA in plJ702 is the kind gift from
W. Champness.

Abdeke acd sk 2ejy. abs8™52¢) pAT
107 plasmid7t E1UE cloneo wisiyy AbA
o2 2 3 ¥grh BidA Wo|FEL uiz o2
aci-ORF4¢l stop codon® 7 UUA codon®]
ARG acr HAEF FA Ao R glo
D2 B27%E vl bidAs) Bl FAE B HeR
o 7 3},

oM AR bld HolFe] FHE A3 o
277t qloey Mz AJPAE olsfsedle
ojgjgo] @l Utk Sporulations} P4 J4te]
23 mechanism$ & t 243 ojsfis}r] AslAde
Fedt BE bld typed] WolFrh whdAopdt 1
pathway s A 23led] £%°l g 7ol xg o]
GA A2 bld HolFE Foele Akl cpsot
pro Abelel map=le “"’°]TE‘E— H28 Frd 7}
Mol uUrh

A= 71&9 bldA groupel 48 e Aztsl:
WHo| R E-S wol istedl o] s ofE AgAd
e $AHog wol wWHSE bld WHelFEol
hldAo) -v], 011]3}_‘— ﬂo]q. :]_u].. ul-o _'?‘__5]___._‘
¥-Ash: el Fdle] bidAXcl ¥4 mediao)
up2} 7+ sporulation®} #4F Z+ conditional ¥t
bid HolF45& % 7 s

BldA WolF+= W AM $AE bldeA 1 ¥
A EE8H o]f7t B4 (RNAG S0l we Aol ule}
(14) 2 F5& 7 wo|Folry. 2F Rt bldA 4
o) Fol dhal olHL %\"—‘43‘]1} Ue F7HA —Ev-lﬂzdﬂ
wro} glet. &= (RNA fHzlebd 22 {37}
Y % 5 ol 9“ 80~90“04 bld F27} bldAZ
&5t s 7ol FHAe, UUA codonol
actIlFORFaol E b o] foll(5.8) #allrjolc}. Bld
o) F4= sporulation®} E4E3 AY4le] B sl
Wolio)7] wFo| regulation cascadcold ¥ uj
Aeps] obd R ofw xdEAe] dejZ 47|
WolFgbar 4 2o) fitKFig. 4).

a2 phenotyped] BHOEY HotE aull-
ORF4o 2}3+= UUA codon& Xioi!::_ sporulationeil
1= A ”4\"°] sl Ae AHg F ok AR
PATI077-8 plasmid 7} bldA 3 & bld ol i-of
A acr A G 3gks %EGPE Ao g Yol yall-
ORF4= &t aor §Azpol7t steisty gl g-§ <
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bidA bldB . bldG. bldH

secondary metabolism

sporulation 1 many others
Luan > v 1
actl-ORF4 (redD)
! {
act red mmy

Fig. 4. Schematic drawing of proposed expression
and/or activation dependence relationships.
All of the bld gene product seems to regulate
some step involved in transition between
primary metabolism and secondary meta-
bolism. However bldA seems to has addi-
tional target, since expression of acil-ORF4
includes translational dependence on the
bldA RNA.

% otk 139, bldA7} 7HA] A} E3He regulators
acll-ORF4gk: Ato] gle 4 Zlelct 2dd],
act FAA ] AN F-5 £ &t regulauon& ‘2_}
4= o)A actll-ORF4¢ll UUA codong FA€ olf+=

%“li-\% dojc} E3] FHIo| gfiRo] cloned
plasmid7}t bldA Ho|Fol A red?t-g WA 33
acts BEe g oFA] Zgel WAl
-2 =] dabe] sla JItKW. Champness2}e]
Aeddel Hy mE). A bld4e] A 2
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ABSTACT: Antibiotic Biosynthesis in bidA-like Mutant of Strepromyces coelicolor

Park, Uhnmee (Department of Genetic Engineering, University of Suwon, P.O.
Box 77. Suwon 445-743, Korea)

The author isolated 7 mutant candidates which mapped around cysA (which was 10
oclock). They were divided into two groups. One of them was located counterclockwise
to ¢ysA. and the other was clockwise to cysA. Since bldA was mapped counterclockwise
to cysA. the candidate which mapped counterclockwise to qsA was transduced with phage
containing wild type bldA gene clone. The candidates might be the alleles of bidA, because
they were complemented by bidA clone. However some of such mutants sporulated very
well and developed as much pigment as wild type on rich media plate. Their phenotype
was not like bld mutant at all on such conditions. There were real antibiotics gene
expressions, since transcriptional reporter gene xy/E had shown high activities. Majority
of the bidA like mutants showed act gene expressions when they were transformed with
high copy number plasmid containing acsl1-ORF4.



