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Table 1 Strains and plasmids used in this study

Strains and plasmids

Relevant characteristics

Sources references

Strains

E. coli

DH5«a

XL1-Blue

BL21

mediterranei U-32

mediterranei ATCC21789

caespitosum ATCC27422

A.
A.
A . mediterranei NB
S.
S.

F~ 80&dlac ZDMI15D lac ZYA ™ argF U169

deoR rec Al end Al hsdR17 rk™mk™ supE44N~
thi-1 gyrA96rel Al

supE44 hsddR17 recAl endA1 gyrA46 thi relAl
lacF" proAB" 1acI®Tn10 ter”

DE3F" omp TrB™ mg

a high-yield producer of rifamycin SV

a producer of rifamycin B

a producer of rifamycin B

a producer of mitomycin MC"

GIBCO-BRL

Stratagene

Stratagene
This laboratory
ATCC

This laboratory
ATCC

coelicolor A3 2 a producer of undecylprodigiosin and actinorhodin Hopwood D. A.
Plasmids
pBluescript 1T KS+ pUCI18-derived cloning vector Stratagene
pBluescript 11 SK + pUCI18-derived cloning vector Stratagene
pBE25 1.6kb EcoRl & BamHI AHBAS gene probe in pUCL19 Floss G. H.
pLAFR3 cos Mob™.Tra” IncP Tc¢ Staskawicz
pET28-b Kan" T7 lac promoter His-tag sequence Novagen
pHJQ1-6 6 cosmid clones with AHBAS gene in pLAFR3 This work
pHJQ-SK-X2. 5 2.5kb Xo/I subclone orientation 1 in pBluescript IT SK* This work
pHJQ-KS-X2.5 2.5kb Xol1 subclone orientation 2 in pBluescript 11 KS* This work
pHJQ-E0. 8 0.8kb EcoRI subclone in pBluescript 1T KS* This work
pHJQ-B1.3 1.3kb EcoRI subclone in pBluescript 11 KS* This work
pHJQ-S1.8 1.8kb EcoRI subclone in pBluescript 11 KS* This work
pAHBAS 1.3kb PCR subclone in pET28-b Kan" This work
1.2
S 11
1.3
T4DNA CIAP Promega
K RNase Sigma a-2P -dCTP
1.4
1.4.1 DNA DNA 11 DNA
DNA DNA
Southern 12 Boehringer
1.4.2 U-32 o shmmsmms wf s in & maabDNAp ./ jodau 3An. ac. cn
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10% ~40% 20~30kb DNA DNA
BamHI CIAP pLAFR3 A-
DH5« X-gal IPTG LB
DNA
25kb 5000 999 13
1.4.3 P Promega Prime-a-Gene
1.4.4 DNA DNA Sanger
2
2.1 U-32 AHBAS
U-32 4000
450 B Amycolatopsis mediterranei S699
pBE25 1.6kb AHBAS 6
pHJQ1 23456
U-32 ATCC21789 B ATCC27422
A3 2 DNA DNA
Xhol 1 EcoRlI  BamHI 2 Sourthern pBE25  1.6kb

1 2

DNA DNA DNA DNA  EcoRI
Xhol Southern BamHI Southern
Fig.1 Southern hybridization of A . mediter- Fig.2 Southern hybridization of A . mediterranei
ranei U-32  ATCC21789 and S. caespitosum U-32 and S. coelicolor A3 2 genomic DNA and
ATCC27422 genomic DNA and pHJQ 1 and 2 pHJQ plasmids all digested completely with EcoRI
digested completely with Xhol & BamHI
1 2. ATCC 21789 genomic DNA 3. ATCC 27422 1. Plasmid pHJQl 2. Plasmid pHJQ3 3. Plasmid
genomic DNA 4. U-32 genomic DNA 5. Plasmid pHJQ5 4.Plasmid pHJQ6 5. Hind[ll marker 6. U-
pHJQl 6. Plasmid pHJQ2 7. A Hind [l marker 32 genomic DNA 7. A3 2 genomic  DNA
8. 1.6 kb probe 8. 1.6kb probe
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AHBAS AHBAS
AHBAS U-32
DNA pHJQ DNA pHJQ
U-32
2.2 AHBAS
pHIQ1-6 Southern AHBAS
1.6kb
U-32 DNA 3 19~26kb
10 kb
Ko 1 Emf?X I I
pn am ‘ (hio ho coR ]
BamH 1 Alhol XholI lBamH I Xho T EcoR
AHBAS gene
pHJQ1 }
pHIQ2 :
pHIQ3, 4 i
pHIQS Y
HIQ6 B* - * !
? (
cosmid
3 AHBAS
Fig.3 The relative location of the cloned DNA fragment in U-32 chromosome DNA
and the position of AHBAS gene
2.5kb Xhol AHBAS pBluescript [ SK*  pBluescript
II KS* pHIQ-SK-X2.5 pHJQ-KS-X2.5
Southern 2.5kb Xhol 4
10 kb
Pst I Pae1 pyl Sac [ '
Xho 1 EcRT | Ber I Pou [l ’ S|ac L Xho 1
AHBAS gene
4 AHBAS 2.5kb Xhol

Fig.4 Restriction map subcloning and sequencing strategy of 2. 5kb Xhol fragment with AHBAS gene
E EcoRI PI Pstl B Bg/ll PIl Poull Sc Sacl SI sall Sm Smal X Xhol
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2.3 AHBAS
AHBAS pBluescript [I KS pHJQ-KS-X2.5
4 M13 XL1-Blue
1461bp 1167bp
ORF 160bp ATG 152~156bp
L 2 s GGAGA G+C 72.1%
kD DNA G+C
774 G+C 96.6%
1324bp TGA
2.0 2.4 AHBAS
ATG Ndel
31.0— PCR
AHBAS pET28b
a— BL21 DE3
IPTG
5 AHBASSDSGAGE SDSPAGE
Fig.5 Expression of AHBAS gene by #kD
IPTG induction in E. coli >
I.E. coli BL21 DE3 pET28:b 2.E.coti BL 42%
21 DE3 pAHBAS 3. E.coli BL21 DE3 AHBA
3
Kibby 14 3- 5-
GN “C-CN Ac-
tamycin ;N Ghisalba 15
GN
AHBA A32 A32 AHBA
NG131 AHBA 16
Southern AHBA SV B
SV U-32
AHBAS Heinz G. Floss B
AHBAS 97 % GENE BANK
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Cloning Sequencing and Expression of AHBAS Gene
from Amycolatopsis mediterranei U-32"

Huang Jiangiang Jiang Weithong Zhao Guoping Yang Yunliu Jui-Shen Chiao
Laboratory of Molecular Regulation for Microbial Secondary Metabolism —~ Shanghai Institute of Plant Physiology
The Chinese Academy of Science Shanghai 200032

Abstract  Amycolatopsis mediterranei U-32 is the producer of rifamycin SV an important antibi-
otic in clinical use. It was demonstrated that the 3-amino-5-hydroxybenzoic acid synthase is the key-
enzyme of rifamyein’s intermediate C7N AHBA  biosynthesis in the metabolic pathway. Using a
broad-host-range cosmid pLAFR3 as the vector a gene library of A . mediterranei U-32 was con-
structed. Six positive clones pHJQI1-6 were obtained by screening this library with heterologous
probe. The 2. 5kb DNA fragment containing AHBAS gene was isolated analyzed with restriction
endonucleaes and localized its approximate position in chromosome DNA. Sequence analysis reveals
that the open reading frame of AHBAS gene is 1167bp in size encoding 388 amino acids with ATG
as start condon and TGA as stop codon. After induction of IPTG a 43kD protein was specifically

expressed in E. coli .

Key words  Amycolatopsis mediterranei  AHBAS gene cloning sequencing expression
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