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To clone genes related UK-58,852 production, genomic DNA of strain
Actinodura roseorufa was used for the construction of genomic library using
pOJ446 cosmid vector. The genomic library was screened using dehydratase
PCR product and eryA gene as a DNA hybridization probe. pHD54 was isolated,
which contained an approximately 35kb of inserted DNA. BamHI, Smal and
sonicater fragménts hybridized to eryA probe. All of pHD54 BamHI, Smal and
sonicater fragments were subcloned into pGEM7 and some fragments which
hybridized to eryA probe were sequenced. The nucleotide sequence was analysed
using BLAST program. The sequence identities were observed in KS AT, KR,
ER and PKS loading domains. Also oxidoreductase showed similarity to
rifamycin modulel0, and dTDP-D-glucose 4,6 dehydratase and TDP-D-glucose

synthase involved in biosynthesis of sugar showed similarity to Streptomyces

argillaceus.
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ZA%typel 3 7% &AQ AL typell & BHIFAAW ol5o] tprls a4 =
T 271% fEaxge FEHE AYsa AA wgr|FRS #2& AolE Holx th
Typel PKS®] 749 module e8] G7]%5 E4L2A dAZA SFSES Fo)
™ I o] Z3Hur3o] dis) 3r}e] module multifunctional enzyme®] o]t}
Z3ukg-o] 3|59 me} modual multifunctional enzyme?] =7} ZA P} Typel
PKSe®ll 2]2}A4 = macrolide =+ complex polyketideZ *| =+ 33FEEo] A
Ho ¥ A< o2 erythromycin, avermectin, rifamycin 5°] 1t} Typell PKS
= @7 E4259 AFA ELAEAHARHAE UE A8l SRS ES FuisA
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Tk poly- B -ketone T+ & §AIStT HF A S F aromatic polyketide 7722 W& 5
3 FE A2l ¢ 2= actinorhodin, tetracenomycin, daunorubicin 5] 1t}°
Polyetheri= Polyketide A€ AP FHAF <2 stUH=M, bisglycoside polyether
ionophore UK-58,852°'%= Actinomadura roseorufa(ATCC53666)2 %€ 2|5
a1, o] AL Cyacetate), Cs(propionate) 2@ At T dRPFoz FAEFHo Yo}
(Fig. 1). Polyether Al¥€ &4 A= gram-positive bacteria®t 3714 Aol T &
4E YUsetdth Polyethert & H|ZAT 54 9o FAAZH A F9314
Zsta, HF FEoY FHF FEA Az AZY 7AA dF 75
gAY A9t & 22 UFFTEY AFEZIAAZ 2olm AW Fxo EJA o
of 33t FAHdozes FERWUAo] AL EISSit & AFelA = polyether

% Mo

A9 UK-588529] A& A% fdx £42 d7stns @t
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Figure 1. The structure of UK-58,852
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< Bacterial strains and vectors >

E. coli strain'i= Escherichia coli X1L1-Blue MRF' (STRATAGENE, La Jolla, CA.
USA)E host strain®® A}&31 31, Actinomadura straint= Actinormadura
roseorufa Huang (ATCC53666)°] 4 Al4it®l UK-58,852 S AE AFE-3sttt. HE
= pOJ446 (E. coli-Streptomyces shuttle cosmid)E Eli Lilly Co,Z%E <453t
o}. plJ23062 David Schumann groupl Z5-E 53+ 3, macrolide type PKS
71X EBE Z= eryA DNARQ! pCS5i= Abbott 49| Leonard Katz2%-E]
39 o, pGEM7 (PROMEGA. Inc.):= DNA ZFZto]| AM£-3}1 o}

< UK-58,852°] A3¢d AAL A 4" =7 >

UK-58,8529] AlgAe #dl= FAXES B8sl7] 98] Actinomadura roseorufa
°] genomic DNAE ISP2 ujx]o] 7 &<¢ w3t total DNAE LA E
coli-Streptomyces shuttle cosmid vectorgl p0J4463} ligation2 3+ F, genomic
library S %tS21t. Genomic library= dehydratase PCR product®} eryA #AAE
probeZ 38l sugar B EFA FH A2} polyketide type | FHA7 Jdo =z EA)3}
+ cosmid pHD54& &3, o|& AT &420 BamHI, Smal ¢t SonicaterS
o] 83} 4] subcloning 353t}
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< BLAST®] 9|3 DNA #4] >

F7IME BAL = /FHd A2} open reading frameol 2]3]A] polypeptides®l] 4%
BAE Ze IWALS HYE o2 GenBank/EMBL 9714 <¥E =52 27 93
BLAST Z 2135 o] &3t} (http//www.blast.genome.ad.jp/)

A3 9 aF

< UK-58,852 A FAA2 clone >

Dehydratase probei: Actinomadura roseorufa®% € o] % templatesE A}&3t3
&2z 117§¢] dehydrataseE 7|22 3t olm|icilte] AXHE= Hr|AB ot
O x1¥E  dTDP-D-glucose 4,6 dehydratase2] PCR primers= A}-835ta PCR¥WH
o] 93 Aojx}. EEF macrolide type PKS G719 S 2= ervA DNASI
pCS5+ Hindll ¢} SstI£ wHg-3a] PKS DNA probeE 4%t ©] 5 probeE 3
22 3] sugar AFA A2} polyketide typel X A7 Adoz EA3=
cosmid pHD54& 2] 3} o}

< FAA FAF 39 i E UK-58,8529 7149 AFA >

|pHDl70 'ﬂ’ pHD150 B pHDI120 ll;pumao? II;p1~11)z3ojpm)zo$ p“l)lwl}ll;:m21$
dchy?;use 1A 2
or]
L lkbl
B 1.7kb  }% 2.6kb B
—_— B 2 >
orfl orf2 orf3 orf4
Proposed function (similar gene)
orf 1 dTDP-D-glucose synthase
orf 2 dTDP-D-glucose 4,6 dehydratas
orf 3 oxidoreductase
orf 4 dTDP-4-keto-6-deoxy-D-glycose 3,5-epimerase
orf A polyketide synthase(PKS)

Figure 2. DNA analysis of the cluster and their proposed function

AAZA F7IXES B BAT 2 sugar B E 2 orfl ~4+= °F 45kb, PKS %
2 orfAs ¢F 4kbAE EA R HFig.2). orfl ~4= UK-58,852¢ %1+ deoxysugar
Ao BASt=E FHAR FAHAD. duwbd ow dTDP-D-glucose synthaseol
93] glucose-1-phosphate2 %€ TDP-glucose® 353 orf2 TDP-glucosex
TDP-4-keto-6-deoxyglucose® H3-=t} Ketosugar:s orf3, orfd 2 LA AA
B dF FHAl 28] oxidoreductase’t FAH BTl orfAE rifamycin PKS #3
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Ake} vl fFARAe] Az A BEAE {F-AR orfA FolE fatty acid loading
domain®. 2 PKS2| start unit7} @ Aoz F=HHAr}
< TDP-glucose-synthase F%#}2] 2& >

A B
TDP-glucose-synthaseE EcoR1¥} HindIll
— =89,700 Da site2 pMALc29} pRSETBel | =%3le]
— 43150 Da  BL2LDE3RIA wdF dAsolth. o

assay ¥ 23 TDP-glucose WHEo0]A &=
AL FAFE & AAH. (Fig.3)

Figure 3. TDP-glucose-synthase®2] BHALS
PMALc2 23 vector, BS pRSETB %& vector

2 o}

UK-58,8522] AlgAo #dsteE F-A1AE 857l 918 Actinomadura roseorufa
9] genomic DNAS®} E. coli-Streptomyces shuttle cosmid vector?l pQJ446¢°]
genomic libraryS %F5 20t} Genomic library:= dehydratase PCR product®} eryA
A A& probeZ &t sugar W FA KX A9} polyketide typel FH A7 Fdeo=
EA &= cosmid pHD54E £33, ol& #|g @22 BamHIl, Smalet
Sonicater® ©]&3]4] subcloning 3Tt °lE9 F7IAEE FE BAD AT,
polyketide A33tAdo] #ad3tE= ketoacyl synthase, methylmalonyl acyltransferase,
ketoreductase, enolreductase 18] 3 PKS loading domain % polyketide synthase
typel 94 RoF3 3, BLAST #4% Z3E »W polyketide synthase 7
A rifamycin™ ™ AFA FAAS FAMdo] ¥k 2] sugar Al 3]
= TRAAZ = oxidoreductase, dTDP-D-glucose 4.6 dehydratase,
dTDP-D-glucose synthase - 51 i dTDP-4-keto-6-deoxy—D-glycose
3,5-epimerase. & A% gene cluster® 3Rlstgtt. 283 I7IAE B8 &
HAAF dTDP-D-glucose synthaseE 2 @83t fFAxe] 7]5& &1
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