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Abstract — Streptomyces albus wild type ATCC 21838 produced salinomycin, polyether antibiotic.
To clone genes related salinomycin production, a genomic library was screened using actl as a
DNA hybridization probe. pWHM 210 was isolated, which contained an approximately 24 kb of
insert DNA. A 3.8 kb region in the 24 kb insert DNA was hybridized to act! and the nucleotide
sequence of this region was determinied. Two open reading frames found in the same direction
were homologous to genes for B-keto acyl synthase/acyl transferase and chain length determining
factor in type II PKS (polyketide synthase). The genes were components of minimal type II PKS
genes, highly conserved and showed the strong simlarity to other type II PKS genes known

today.
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o}zj3 Qe ol A F7HR| FE2WE type II-PKS
FAAEY e NE A== hybrid polyke-
tided] +&&5 s M2 wAle 24 "mixing
and matching” o]} A A7, §, 10, 13, 14, 18-21,
24). o]+ & sete] PKS #F# 2=} cloning =
I 47 Mool WAL EA 7hsdledF et
o] 59| Bol|H 2ol MMtz IjEE2] FEE
AFgro g A chekgl =9 polyketide &70) A
e B4 7]z o)sljrl FE-AHom sl Hot
7}7h-3 vlHef 13h= polyketide 728 #3 W&
g 7)eg olgsld A& ¢ gleglel Helx|,
olof] Al3§s}e] cikgh Wi FolAel R w2
PKS %=+l cloning®} 2 9371 A ZHAAoe] Hp
AHoletal A7)

o9} 7h2- ad-f v Aol A, & =l 4|+ salinomy-
cin(26, polyketide-derived polyether)?] Al 54!
Streptomyces albus2H5-€12] PKS FA=Le] Eefef
o sl W arsbaizt ghol

e H Y

AR 2F ¥ ZeRAojs

Streptomyces albus ATCC 218382] %4} library
o] AtAMoll= Escherichia-Streptomyces shuttle cos-
mid vector pKC 505(Eli Lilly)7} o|&-=]¢lc}, pKC
505 cosmid library2%8 o2 pWHM210e| &
HEh= oF 24 kbe| Streptomyces albus DNAZ5-E] 2]
Al E-A el subcloningg 9% vector®=v pGEM-3zf
(—)(Promega)s °]833c). pGEM-3zf(—)el clon-
ing ¥ 4~5kb2] DNAZ- Streptomyces glaucescens
Wz zo], W A|7)7] g)ste] Streptomyces vectordl
pl] 702& ~H&-3lsich ¢17] Ald AA S #1% subclo-
ningoll+ M13mpl%(New England Biolabs)g& A}-%-
stoich pGEM-3zf(—)e] & A A3 5572+ E coli
IM109(recAl, endAl, gyrA96, thi, hsdR17, supld4,
relAl, (lac-proAB), F, traD36, proAB, lacl*ZMIi5%,
A7) Ad AL 213 M13mploe] g3 Mz =+
2= E. coli DH5aF' ™(F', 0 80, dlacZ, AMI15, A(la-
cZYA-argF), U169, recAl, endAl, hsdR17, (rk , mk'),
supE44, A-thi-1, gyrA, relAD)S o] £33

AFRHYX| R Hi =2

pGEM-3zf(—)2 2 33 X E coli Wik 50
ug/mi2} ampiciling AH7}gF LB #)| 2|(0.5% yeast
extract, 1% NaCl, 1% tryptone)& A}-8-8}2dch E. coli
DHSoF ™ 2] 32 3 % o] ZR-E]2] single-stran-
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ded DNA #2|& $3 vl ampicilling 7}
8k ¢S LB w5 o}8-3tdc). £ colie] wRofe-
37C ol A A A]3kedc).

ALZAISf U &2

Agarose, lysozyme, ammonium persulfate, acryl-
amide, N,N'-methylenebisacryl-amide, 5-bromo-4-
chloro-3-indoyl-f-D-galactopyranoside(X-gal), isopr-
opyl-B-D-thiogalactoside(IPTG) 5-& Sigma Co.<l
4], Phenol3 Fluka Co.oll4], 12|32 7|} adu}l 1]
ki Al A oo B8-S AlEsledr)

T4 DNA ligase, Calf Intestine Alkaline Phospha-
tase, dNTP, EcoRI, HindIll, Sall, BamHI, Pstl,
Pvull, Smal3 Bgllls= Pharmacia %8 o] &3}¢ic)
Xhol2 Boehringer Mannheim, Sacl®} Ncol& g+
A 38HKOSCO), Sspl2t Ndel-& BRLAA 4l
ki o}

United States Biochemical(USB)2] A%<l Seque-
nase version 20kitg o]&3te] DNA 7] Ad&
74 A Eldc)l Template DNA2] Nested Deletiond
2]5}od Promega®] Erase a Base kitE o]£-&}ic)
la-*P] dATP, la-*P] dCTP, [a-*P] dCTP, Hy-
bond-N memebraneit ECIL gene detection system
RPN 2101-version 2+= Amersham®| #|#F& o83}
At

Agarose gel=%-E| DNAE £-2]%}7| ¢35}ed DEAE
cellulose membrane(Schlicher and Schyell NA-45)-2-
o] 8314}, Bio 101 Inc.2] A 3%2l Gene Clean kit
o) -ah9i

iAol DNAL| Fa] ¥ &3 HEt

ZglAv|= Eele alkaline-SDS xz]o)] o]z =
efAu| e Helgk o3 ammonium acetate-isopro-
panolS ol83le] DNAE HA HeA)7]l& 4L
ol &-&lo] A A|3IivH22), A &g 2|3 compe-
tent cell-2 Sambrook £(22)2] ub-& o] L3le] #F
wl&leict. Fnul%l competent cell-2 200 W aligout?]
0.1 M CaCl,-15% glycerol detel Ateg]g —70C o
Batsle A3t 3 A A sk vk gl Sambrook
T2 S wel HAsgidh

Single stranded phage stocke| &FEH| @ single
stranded DNAZS| &2

gk 2719] S, albus DNAZ 2235 M13mpl9
double stranded DNAE ¢ A3t o) o}z}
E. coli DH5aF & &2 23A171 ¥, 3m/9) top agar
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syl 4] 20 W) 2% X-gal, 10 W] 20% IPTGS} 200
wel w3 A3E LB 9= vtz 15F 412 £ LB
platee T°1 37C ol A s}k wiokslsich A=l
plaque2 #3td 1m/e] LB 3 #ix]lz= FI #
Aol A 2A13E o)A wba|gE $ 4T of H.Fsldh
o] 42 Sambrook -F¢| #HE wlE Zlolw, o]FA
8] ¥l phage stock .2 F-E12] single stranded DNA
w2l g Sambrook 59 BMe wa} zlssisicl,
M13 phageE PEGE zAAlZ] ¥, phenol & %
EtOH ## o2 single stranded DNAZ Xe)3}dl
c}.

A7l M8 88

97 M9 HA-L Sequenase version 2.0 kitZ o]
£, Sanger HMH(23)9] #eld A3+ USB manual
of we}l AA|3ec) Template2 double stranded
DNAS A& 7 %= DNA &-dof 05 AA-2 04 M
NaOH<®} 0.4 mM EDTA 3 LA Hrhsle] 37C
of| 5 307+ *z}sled denaturation AlZ1 F 0.1 F)
9] 3M NaOAc(pH 45~5.5)2} 3 A% 2] EtOH &
713ty A F-2]3F DNA 3 uge o]£31gc}. Single
stranded DNA2] 7%= % 3lol]l A3l ubio] ulz}
F-2]3t DNA 1ug$ template2 o|-&stic) Strep-
tomyces DNA2] =& GC gekol| & aale] o))
T3 AME E0)7] f1ste] 7-deaza ANTPE- o| &3}
o termination ¥Hg-& Zl3)3}oiom, o ZHAlo]
gHalela] & Fiel glsle dITPE o] &-3}gich
A dbge]l Bt A4 whEES WC R 7idstn o
52 wE A Alsl 3 Zx] 83M Ureal E37H31
polyarylamide gel(8%, 40X 44X 0.035 cm?)°l] loading
3to] 7] dFdldct. Y] dFo] Eyth geld- gel
drier(Vision Co)& o] £-3lo] F#-& | A% T inte-
nsifying screenc] F&% disketteo] 2 X-ray film
(Curix XP, Agfa)el AHAH A7} :=&3}9ic}. Xeray
film®] #3-& 2P-dNTPE o]4% A$+= —70C o
A PS-dCTPe v b2l 28 ﬁ'}?it]r-

Oligonucleotide<- ABI(Applied Biotechnology Inc.)
A #<l nucleotide synthesizer& o|83fe] 17~18
merE FAdsted ARE-Elgic)h dr|Md HA whH e
Aot FdstA 2a skl o), templateo] o 3le] 3~5
deFe] oligomer& ARSI

Southern hybridization

actl probe< BRL®| nick translation kit-& A}&
&, BRL manualel] wied Fv]3bsic). actl-2 Strep-
tomyces coelicolor 28] 212l PKS 3 #}2.4], pol-
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yketide #| 244:9] actinorhodin A A 2] KS/
AT, CLF2} ACP #4725 283t ths, 9). actlS
BamHI partial digested A HO 24 1 77|+ 3106
bpe|(6), pBR 3292] BamHI siteo] subcloning !
e AH8-3Feic). Prehybridization2 50C ol 4] 24] 7}
%9k 21383t & hybridization& 50T ol A] ¥ka] =13}
&ldcH2, 16, Hopwood, D.A.; personal communica-
tion). 45 blote 2XSSCE 50T o4 15% %}

A M3, 2XSSC, 0.1% SDSE 50C o 4 308 59
A AgE & 0.1XSSCE 50C ol 4] 1058 A 3}l
da ¥ nF
Streptomyces albus2FE{S] PKS F&8X &2

Streptomyces albus =5-¥1 salinomycin B4
A2E 293 7] $18ted Escherichia-Streptomyces
shuttle cosmid vector pKC 505(Eli Lilly)& o] &3}
S. albus ATCC 21838 £2] #*R} libraryE =H&
At o] FAR}F libraryoll th3le] actlS probeZE o]
-3}y Southern hybridizationS 4l3)3sled pWHM
2108 FeskslcKS. albus ATCC 21838 A== DNA
off tJsled actl-§ hybridizationA] -8 wl sh}e] acif
FrAE FA2F A3 uke] 74259} results not shown).
actI- & Sterptomyces coelicoloro)~] #2]% actinorho-
din A3 Ak AUdF-2 4 polyketide ¥ §H4d 243
Fol 27 Whge) i mdeln ook, 9, AR
2 vl Southern hybridization). act A= 3
22 22, 3% typell PKS % #to])w, Southern
hybridization A3l A actle] }2 polyketide 234
72} genomic DNA & 3o 77’6}71] Aghgtch= A7

HpzE R F act 32 o] £31e] ghe typell
PKS fHdatsEo] 295 AUcH13, 16). act FHAE
E3R W@ typell PKS f4#te] A2 2E] acl]
AF 3o Aulsl= A A7} B-ketoacyl synthase/
acyl transferase, chain length determining factor2}
acyl carrier protein o] ¥sgon o]5-8 EXA
3o minimal PKS#}ar 3&‘1}(19).

pWHM 2102 2F 24 kbe] S. albus DNAE zt1
Jgdor 71 Al&tE s Eis Fig 19 72t} pWHM
21025 2070 9] salinomycin{—) ¥ t§s}ed com-
plementation &5 HAISFAE uf sheto] H Fof 4]
polyether A4 e 15 &0 4+ algicHre-
sults not shown, S. albus®] salinomycin(—) ¥HEE
off thatod A=, WA A 4ol el $%Z 93] A
23&lodc}). pWHM 21022 3 2 A J‘E}E] Sz‘reptomyc‘es
lividansoll 4 erythrocyteol] tsled o) & F-3} 48
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Restriction Map of pwWHM210
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Fig. 1. pWHM210 with 24 kb insert DNA from S.
albus, which hybridized with actl,

In pWHM210, BamHI 3.8 kb fragment hybridized with
actl.

B, Bg, E, M, N, P, Pv, Sa and Sm indicate BamH]I,
Bglll, EcoRl, Mlul, Ncol, Pstl, Pvull, Sall and Smal,
respectively.

Holx EHol A=A o] ionophores= HPLC#}
eF 2-Ao]|A] salinomycindt FUgF A 42 Hich
J o] MA1Ze [1-“C] propionated +o43}81-3
HH BCo g #RA E 9 cKHutchinson, CR.; unpubli-
shed data). welr o] E-Ae] polyketide 34 7
ol ulz} salinomycin¥} H& H-IFA 258 YA
¥]8 F23 4= gk ol Aot AE Aol 4] pWHM
2109l cloning ¥ 24 kb2] S. albus DNA ¢ salino-
mycin®] W& T FHAREe] EiEA S
F2&8 7 U

pWHM 2109l cloning ¥ 24 kb DNA® 4 act! At
oded Z minimal PKS #33 Y45 237 9
3lod 24 kb DNA2] BamHI, Pstl A3t &4 A #Ho
o 3} actl g probe® ¢]4-3t> Southern hybridiza-
tiong Al 2] 8ted tHhybridization %71-2 pWHM 210
o] -zl =73 Fdstch). 3.8kb BamHI 22} 1.5
kb, 2.3 kb Pstl @3o) getlel| hybridization = ¢lt}
(Results not shown, Pstlo] 38kb BamHI &
1.5kbe} 2.3kbe 2 Huiglc}). o] 3.8kb BamHI #

2 pGEM-3zf(—)2] BamHI siteel] cloning 3}Sitt.

C!omng %] 3.8 kb DNA2] 7|52 #<13}7] £33l
complementation &% z18§slich S, albus2] sali-
Folle 2 1" Ao HES
gbelx] 7lo) ¢l+v 7hetel| o} 3.8kb DNA A 31 2] com-
plementation A& & o|F Streptomyces 3l S. glauce-
scens<l] tiabed A A& it S, glaucescens+ aromatic
polyketide <) tetracenomycin A4 w32 4] -‘Frﬂ Ze
7o) A Es] shelsl tetracenomycin C(—) WH-EH+=
o] &gt Hutchinson, C.R.; personal communica-
tion). pl] 702 AF&3t] temla(KS/AT #+%3 F

jn mﬁ

nomycin{—) H-EF
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2loll WHol7} A tetracenomycin C A FAF
#zxe] A2 uhgel ksl A)E 3.8kb BamHI
Ao s A HFA|Z S of 33 HEY tetraceno-
mycin(—) ¥H-El| 4] tetracenomycin A F2ie] 3
B8 gels = 9lelcHHutchinson, C.R.; unpubli-
shed data).

o] xFell A, H-2]xl 3.8 kb BamHIeo| KS/AT -§# =}
7} S-S HAF 4 2o, o] 7 e] salinomycin
g el PKSS df-elx& #Fold & ¢k AA
+5¢ S. albusell tsle] "Gene disruption’ A% e
Pl 1 75g Heldles Aol x| S
2T

=2 FHAL go| Mg 43

Streptomyces albusoll4 223 3.8kb BamHI
DNA AH#H-& pGEM-3zf(—)=] BamHI siteol] subclo-
ning 3t¢ick ©] 38kb DNA F Sall 14kb DNA
dAN pGEM-3zf(—)2] polyclenmg siteel] &2l st
Sall site2} 3.8kb insert] Sall sitei Hojzx]+= 1.2
kb DNA A #HE M13mpl9¢} Sall siteol] 7}z} oF%:
ulek o 2 gsubeloning 3tdch 1.2kb Sall Aol of
o Al= o] 93 lol] &a)3t= Smal, Xholz} Pvull
site 2 subcloning 3}e] template 2. A}-8-3}193 cHi{Smal;
1.2 kb-M13 clone$ Small = Axrhgk 5 self hgation
A1) insert DNA W& Smal #H#& Felg #F
Smale 2 A=l M13mpl99| ligation A} 3Tt Pvull;
insert DNA €] Pvull2} M13mpl9 polycloning site
dlol] &8}k Pvull(M13mpl19 W 2] Pvulle] $13;
6053, 6375, polycloning sitee] 91%]: 6230-6288)2 2]
Artel] 28] Pefr]= DNA HAHES He{st #F
Smale. 2 AxtsEl M13mpl9ell ligaion A]Zlt}. Xhol;
Xhol, Sall double digestion®.2 <le{z]= DNA A
HE B2)sk F Salle.® AHot=l M13mpl9el ligation

A7}, 1.4 kb AHE Pvullg} Ncol sited o] 83}
I tHPvull; insert DNA ¢} Pvull®} M13mp19 pol-
ycloning site ¥tol| &3} Pyull29] Hxglo] 2]3)
do]Z|+= DNA dHE 728 F Smales® Axld
M13mpl9ell ligaion AlZc}. Ncol: insert DNA )¢}
Ncol M # -8 §-2]3F ¥ Klenow fragment #]2]¢f] 2|3t
HhH e 2 Small.2 duhx)l M13mp19ef ligation A
b,

Sall site & subcloning ¥ clone Z}tz}bol] off s}od A=
BamHliﬂr Sacl digestion*‘?ﬂ }3-@}04 Nested dele-
tionS A8 &}e] template
Z 1.2 kb Sall c]one-% &F HP‘S‘F-% 3 -7, BamHI diges-
tion .= msert DNA7Z} vector25E] HF2]5e] Nes-
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Fig. 2. Restriction map and sequencing strategy of the 3.8 kb DNA fragement from pWHM 210.

Clones used for sequencing were obtained as described in Matenal and Methods. The arrow indicate the extent
of sequence obtained from each clones (The dashed arrow indicate the extent of sequence obtained using synthetic
oligonucleotide as sequencing primer).

B, Nc, Pv, S, Sm and Xh indicate BamHI, Ncol, Pvull, Sall, Smal and Xhol, respectively.

ted deletiong e} & = 9islvh o)+ pGEM-3zf(—)
e} 3.8 BamHI DNA -2 Sall digestion®. & 2|3+
73 Zoll pGEM-3zf( —) polycloning site®] BamHI

7} actl-ORF 1, actinorhodin 43" F2] KS/
AT #F#4=zL oA Hasle]Hol6, 15). ORF 22|
AL —11 2A o] AGGAGC2] A]de] 3’;1]}%}94

site”} 1.2 kb Sall DNA 9] ﬂ}ﬂ}ai] EAsHA 5 ATGE A3 o452 TGA7HA 1212 bpejt). o] %
917] wWEolch ol% clone] 14 H9= Hell A G+C ek zZH7) 70.7%, 74.3%°]H, & R oll o

w5l 3.8 kb BamHI 2 2 = subcloning ¥ pGEM- o TTT TTA =¥ &23}7] t=tH27). ORF

3zf(— )2 & Nested deletion-2- #l8§3}ed olefAl ¢l-

ones ol &3 11 Malg AAstalch o4 M

2.6 kb 2dFell 4] 2}t cloneo] Aol 214] of-& F-¥-2}

compression W$-ol T A]deo]| FAs}x] o}-2 H-H-of
Q

ghaled A= 15~ 17 mer®] primers &Adsle] o 7
qd AL zshsieict. 3.8kb BamHl HHF o
2.6 kb o]2]2] ool ths}ed A= primerE §HAd 8l
-1 037] ,2,1 g A3 3}-‘33{1}» o].AP A ] sequencing

FHEA H2| MY 4
AAxl odr] #4gd-& FRAMEQ, 2)°.2 F-43}o]
wul %) Tyl ojod s t}xug}o:} ony odolzl zHAHe)
ORFo] th3led 16S rRNAS} 23 7}5%F <4 (Shine-
Dalgarno sequence)e] A $1xjol| Esh= A&
gelstelc}, ol E & actl DNA & [-ketoacyl syn-
thase/acyl transferase(KS)2} chain length determi-
ning factor(CLF)&] =7]e] @H"’*ﬁh"—‘ T7he] kAt
ORFsz} &z18H-8 o & sddlem, #AHes ORF
1, ORF 22} ®=3tdc) ORF 12 TTG el Al zb
FrozHE 13 9Al+] GGGAGGS 165 rRNA
A 7Fe Ade] EAIEsie ], TGAE €25 1272
bpel #ZHelE F3ta Uk ORF 12] e Az
R2ELE TTGREA], o] s =4 A1F 322 &3 o

12} ORF 2+= DNASIS(Pharmacia)¢i DNA Homo-
logy Search programell 4] 55.0% 9] A48 Kot
(Fig. 3., ORF 1, 29] al7] 4od)

9% ofn|iAl Mol 24

ORF 13 29 #-F oo 4t A4 PROSIS(Par-
macia)®] Protein Homology Search programell 4]
A7kl 389%9 f4Hd-E Mok Fig 4ol o]&9
Homology Plot(PROSIS, Parmacia)e| #A|=|e] glch
ORF 1¢] ol £} 31553 ORF 28] e x|z} 32
o] ATGA®S] vld&2 M FHA izﬂﬁmiﬂ o] %2
Hedo] Al o] F-ofz], HAEo| FAb ofufpa R
S-S AR 7 QloH2). o)t B2 %7 MdY
AJeke okl %l type II PKS2] KS/AT, CLF # %A}
o] oJulriel A A3} olz]Ef= 7o),

ORF 1, 2¢] §5 o}n| x4 24998 PROSIS(Parma-
cia) Homology Search program & v{%l type Il
PKS 5 M3} vl #4sieic)k ORF 12 iomK,
tetracenomycin A 3FA3 2] KS F4=zje} ORF 2+
fcmlL, tetracenomycin A A2l CLF f%4%ke] §#+
ol 4k Medzl 247t 66.9%, 56.7% 2] wAMEE X
gk flell Mgt p-WHM 2102] Fz} A-E38HA],
A stebd ol Aajel Ayl Ade] 4 Al
7]1%3}od ORF 1, 2+

Streptomyces albus 2] poly-
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Fig. 3. The nucletide sequence of DNA region encompassing two ORFs, salB, C
The translational start and stop sites and the potential ribosomal binding sites preceding the ORFs are in boldface
and underlined. The predicted amino acid sequence was shown above the nucleotide sequence.
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Fig. 4. Homology plot of the predicted protein product (window size, a stringency).

The nucleotide sequences of fcmk, | were obtaied from EMBL library with Database Access of DNASIS.
a) SalB versus 5alC (30, 17}

b) SalB versus TcmK, decaketide cyclase of tetracenomycin biosynthesis in Séreplomyces glaucescens (30, 20)
c) SalC versus Teml, in tetracenomycin biosynthesis in Streptomyces glaucescens (30, 20)
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Active site thiol

Ratfas: AMMANRLSFFFDFK GPSIALDTACSSSLLALONAYQATIRSG
Scfas?2: TMSAWVNMLLISSS GPIKTPVGACATSVESVDIGVETILSC
DEBS 3 (N}: SVASGRVAYCLGLE GPAMTVDTACSSGLTALHLAMESLRRG
DEBS 3 (C): AVVSGRVAYVLGLE GPAVTVDTACSSSLVALHSACGSLRDG
PpfasZaa: TMSAWVNMLLLSST GPIKTPVGCCATAVESVDIGYETIVEG
Ppmsa: CGVPNRISYHLNLM GPSTAVDAACASSLVAIHHGVQAIRLG
WhikBorfIII: ATLSSAVAEEFGVR GPVQTVSTGCTSGLDAVGYAYHAVAREC
Sgtcmeorfl: TSICREVAWEAGAE GPVTVVSTGCTSGLDAVGYGTELIRDG
Svgracorfl: GVMPAEVAWAAGAE GPVTMVSDGCTSGLDSVGYAVQGTREG
Actlorfl: SVMPAEVAWAVGAE GPVTMVSTGCTSGLDSVGNAVRAIEEG
SalB: SSFRAAEVAWAVGAE GPSTVVST GCTSGIDSVGYAVELVREG
CoONsensus: ——-=memmmmm———-—- GP--————- L - e G

Active sita hydroxyl

Ratfas: IDLLTSMGLKEDGII GHSLOGEVACGYADGCLSQREAVL
Scfasl (a): DLKSKGLIPADATFA GHSLGEYAALASLADVMSIESLV
Scfasl (b): GFTPGELRSYLKGAT GHSQGLVTAVAIAETD.SWESFF

DEBS 3 (C): ARLWGACGVSPSAVI GHSQGEIAARVVAGV.LSLEAGY
DEBS 3 (N): AALWRSHGVEPAAVV CHEQOGEIAAAHVAGA.TLTEDAA

Ppmsa: SALLQSNGITPQAVI GHEVGEIAASVVAGALSPAEGAL
WhiEorfIII: GHAYATPMSSIKSMV GHSLGAIGS IELAACVLAMAHQV
Sgtcomorfl: QRAYDVPVSSIKSMI GHSLGAIGSIELAACALATEHGY
Svgraorfl: EHAYAVPVSSIKSMI GHSLGAIGSIEIAASVLAI EHNV
ActIorfl: EHARRTPVSSIKSMV GHSLGAIGSLEIAACVIALEHGY
SalB: DHAYRTPVSSIKSMV GHELGAIGSIETAASALAMEYDV
Consensusg; —=<»wwreeeeme———— GHE ~ G e o o o o s o e o o o e E=-—-

Fig. 5. Alignments of the putative active sites for the
SalB with other FASs and PKSs from different origins
{(Fern ndez-Moreno, M.A., 1992).

A derived consensus sequence is given below. The
conserved residues are in boldface.

Ratfas, rat FAS; Scfas 2, S. cerevisiae FAS 2; Scfas 1
S. cerevisiae FAS 1; Ppfas, P. patulum MSA synthase;
DEBS 3 (C, N), S. ervthraca eryA-ORF A, domains C
and N; Sgtemorf 1, S. glaucescens temI-ORF 1; Svgraomf
1, S. violaceoruber gra-ORF 1; Actorf 1, S. coelicolor actl-
ORF 3; 5alB, S. albus salB.
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