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A~ HHARHA (15)

<110>

5 <120>

<130>

10 <140>
<1l41>

<160>
15 <170>

<210>
<211>
<212>
20 <213>

<220>

<221>

<222>
25

<300>

<301>

30 <302>

<303>
<304>
<305>
35 <306>
<307>

<400>

atg tc

40 Met Se
1

aac ct

45

50

SEQUENCE LISTING
Consortium fuer elektrochemische Industrie GmbH

Cells and a method for the fermentative production of R-alpha-
lipoic acid

Co 10227

4
PatentIn Ver. 2.0

1

1017

DNA

Escherichia coli

CDs
(1)..(1014)

Morris, Timothy W.

Reed, Kelynne E.

Cronan Jr., John E.

Identification of the Gene Encoding Lipoate-Protein
Ligase A of Escherichia coli

J. Biol. Chem.

269

23

16091-16100

1994

1

c aca tta cgc ctg ctc atc tct gac tect tac gac ccg tgg ttt 48
r Thr Leu Arg Leu Leu Ile Ser Asp Ser Tyr Asp Pro Trp Phe

g gcg gtg gaa gag tgt att ttt cgc caa atg ccc gcc acg cag 96

Asn Leu Ala Val Glu Glu Cys Ile Phe Arg Gln Met Pro Ala Thr Gln

20 25 30

cgc gtt ctg ttt ctc tgg cgc aat gcc gac acg gta gta att ggt cgc 144
Arg Val Leu Phe Leu Trp Arg Asn Ala Asp Thr Val val Ile Gly Arg

35 40 45

gcg cag aac ccg tgg aaa gag tgt aat acc cgg cgg atg gaa gaa gat 192
Ala Gln Asn Pro Trp Lys Glu Cys Asn Thr Arg Arg Met Glu Glu Asp
S0 55 60

|
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aac
Asn
65

gat
Asp

gat
Asp

ggc
Gly

gtc
val

gat
Asp
145

cgc
Arg

ggc
Gly

ccg
Pro

ttc
Phe

aaa
Lys
225

agc

Ser

gat
Asp

aaa
Lys

A~ FARHA (16)

gtc
Val

cte
Leu

aaa
Lys

gtc
val

gaa
Glu
130

cge
Arg

ctg
Leu

att
Ile

ggg
Gly

gce
Ala
210

acg

Thr

tgg
Trp

gaa
Glu

ggc
Gly

cgc
Arg

ggc
Gly

act
Thr

agc
Ser
115

ggc
Gly

ggc
Gly

gca
Ala

acg
Thr

atc
Ile
195

cat
His

cca
Pro

gaa
Glu

cgc
Arg

cat
His
275

ctg
Leu

aat
Asn

atc
Ile
100

gce
Ala

gac
Asp

ttc
Phe

aac
Asn

tcg
Ser
180

acc
Thr

tat
Tyr

gac
Asp

tgg
Trp

ttt
Phe
260

atc
Ile

gcg
Ala

acc
Thr
85

tcc
Ser

gaa
Glu

cgc
Arg

cac
His

tat
Tyr
165

gta
val

cat
His

ggc
Gly

ttg
Leu

aac
Asn
245

acc
Thr

acc
Thr

cgg
Arg
70

tgc
Cys

acg
Thr

gcg
Ala

aaa
Lys

cac
His
150
ctc

Leu

cgt

gag
Glu

gag
Glu

cca
Pro
230

ttc
Phe

tgg
Trp

cgc
Arg

cgce
Arg

ttt
Phe

tcg
Ser

tcc
Ser

gtc
val
135

ggc
Gly

aat
Asn

tce
Ser

cag
Gln
cgc
215

aac
Asn

ggt
Gly

ggc
Gly

gcc
Ala

agt
Ser

acc
Thr

att
Ile

gga
Gly
120

tca
Ser

acc
Thr

ccg
Pro

cgc
Arg

gtt
val
200

gtg
val

ttc
Phe

cag
Gln

ggc
Gly

cag
Gln
280

agc
Ser

ttt
Phe

gtg
val
105

cgt
Arg

ggc
Gly

ttg
Leu

gat

gtg
val
185

tgc
Cys

gaa
Glu

gcc
Ala

gct
Ala

gtg
val
265

gtg
val

ggt
Gly

atg
Met
90

ctce
Leu

aac
Asn

tcg
Ser

cta
Leu

aaa
Lys
170

acc
Thr

gag
Glu

gcg
Ala

gaa
Glu

ccg
Pro
250

gaa
Glu

tee
Phe

ggc
Gly
75

gct
Ala

aat
Asn

gat
Asp

gcc
Ala

ctc
Leu
155

aag
Lys

aac
Asn

gce
Ala

gaa
Glu

acc
Thr
235

gca
Ala

ctg
Leu

acc
Thr

ggc
Gly

ggc
Gly

gcg
Ala

ctg
Leu

tat

TYr
140

aat
Asn

aaa
Lys

ctc
Leu

ata
Ile

atc
Ile
220

ttt
Phe

tte
Phe

cat
His

gac
Asp

gcg
Ala

aag
Lys

ctg
Leu

gtg
Val
125

cgce
Arg

gcc
Ala

ctg
Leu

acc
Thr

acc
Thr
205

atc
Ile

gcc
Ala

tcg
Ser

ttc
Phe

agc
Ser
285

gtg
Val

ccg
Pro

aac
Asn
110

gtg
val

gaa
Glu

gac
Asp

gc<g
Ala

gag
Glu
190

gag
Glu

tcc
Ser

cgc
Arg

cat
His

gac
Asp
270

ctc
Leu

ttc
Phe

gag
Glu
95

gcg
Ala

aaa
Lys

acc
Thr

ctc
Leu

gcg
Ala
175

ctg
Leu

gcc
Ala

ccg
Pro

cag
Gln

ctg
Leu
255

gtt
val

aac
Asn

cac
His
80

tac
Tyr

ctc
Leu

acc
Thr

aaa
Lys

agc
Ser
160

aaa
Lys

ttg
Leu

ttt
Phe

aac
Asn

agt
Ser
240

ctg
Leu

gaa
Glu

ccc
Pro

240

288

336

384

432

480

528

576

624

672

720

768

816

864
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A~ HFHARHA (17)

gcg ccg
Ala Pro
290

gca gat
Ala Asp
305

gaa cag
1008
Glu Gln

gta agg
1017
Val Arg

<210> 2
<211> 33

ctg
Leu

atg
Met

gaa

Glu

tag

8

<212> PRT
<213> Escherichia coli

<400> 2

Met Ser Thr

1

Asn Leu Ala

Arg Val

Leu
35

Ala Gln Asn

50

Asn Val Arg

65

Asp Leu Gly

Asp Lys Thr

Gly val

Val Glu
130

Asp Arg

Ser
115

Gly

Gly

gaa
Glu

ctg
Leu

aaa

Lys

Leu

val

20

Phe

Pro

Leu

Asn

Ile

100

Ala

Asp

Phe

gcc
Ala

caa
Gln

gag

Glu
325

Arg

5

Glu

Leu

Trp

Ala

Thr

85

Ser

Glu

His

ctc
Leu

cag
Gln
310

cta

Leu

Leu

Glu

Trp

Lys

70

Cys

Thr

Ala

Lys

His
150

gce
Ala
295

gag
Glu

cgg

Leu

Cys

Arg

Glu

55

Arg

Phe

Ser

Ser

val

135

Gly

gga
Gly

tgc
Cys

gag

Glu

Ile

Ile

Asn

40

Cys

Ser

Thr

Ile

Gly

120

Ser

Thr

cga
Arg

gaa
Glu

tta

Leu

Ser

Phe

25

Ala

Asn

Ser

Phe

val

105

Arg

Gly

Leu

ctg
Leu

gcg
Ala

tcg

Ser
330

Asp

10

Arg

Asp

Thr

Gly

Met

90

Leu

Asn

Ser

Leu

caa
Gln

ctg
Leu
315

gca

Ala

Ser

Gln

Thr

Arg

Gly

75

Ala

Asn

Asp

Ala

ggc
Gly
300

ttg
Leu

tgg

Trp

Met

Val

Arg

60

Gly

Gly

Ala

Leu

Tyr

140

Leu
155

Asn

tgc
Cys

gtt
Val

atg

Met

Asp

Pro

Val

45

Met

Ala

Lys

Leu

Val

125

Arg

Ala

ctg
Leu

gac
Asp

gcg

Ala

Pro

Ala

30

Ile

Glu

Val

Pro

Asn

110

Val

Glu

Asp

tac

Tyr

ttc
Phe

ggg

Gly
335

Trp

15

Thr

Gly

Glu

Phe

Glu

95

Ala

Lys

Thr

Leu

cgc
Arg

ccg
Pro
320

gct

Ala

Phe

Gln

Arg

Asp

His

80

TYyr

Leu

Thr

Lys

Ser
160

912

960
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55

Arg

Gly

Pro

Phe

Lys

225

Ser

Asp

Lys

Ala

Ala

305

Glu

vVal

A~ HHARHA (18)

Leu

Ile

Gly

Ala

210

Thr

Trp

Glu

Gly

Pro

290

Asp

Gln

Arg

<210> 3
<211> 30

<212> DNA
<213> Artificial Sequence

<220>

<223> Description of Artificial Sequence:

Ala

Thr

Ile

195

His

Pro

Glu

Arg

His

275

Leu

Met

Glu

Asn
Ser
180

Thr

Tyxr

Asp

Trp

Phe

260

Ile

Glu

Leu

Lys

1lplAa-fwd

<400> 3
cgggatccct atctgcgect gacactcgac

<210> 4
<211> 33

<212> DNA
<213> Artificial Sequence

Tyr

165

Val

His

Gly

Leu

Asn

245

Thr

Thr

Ala

Gln

Glu
325

Leu

Arg

Glu

Glu

Pro

230

Phe

Trp

Leu

Gln
310

Leu

Asn

Ser

Gln

Arg

215

Asn

Gly

Gly

Ala

Ala

295

Glu

Arg

Pro

Arg

val

200

val

Phe

Gln

Gly

Gln

280

Gly

Cys

Glu

Asp

val

185

Cys

Glu

Ala

Ala

val

265

vVal

Arg

Glu

Leu

Lys

170

Thr

Glu

Ala

Glu

Pro

250

Glu

Phe

Leu

Ala

Ser
330

Lys

Asn

Ala

Glu

Thr

235

Ala

Leu

Thr

Gln

Leu

315

Ala

Lys

Leu

Ile

Ile

220

Phe

Phe

His

Asp

Gly

300

Leu

Trp

Leu

Thr

Thr

205

Ile

Ala

Ser

Phe

Ser

285

Cys

val

Met

Ala
Glu
190

Glu

Ser

His

Asp

270

Leu

Leu

Asp

Ala

Ala
175
Leu
Ala
Pro
Gln
Leu
255

val

Asn

Phe

Gly
335

Oligonucleotide

Lys

Leu

Phe

Asn

Ser

240

Leu

Glu

Pro

Arg

Pro

320

Ala

30

|
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A~ HEARA (19

<220>
<223> Description of Artificial Sequence: Oligonucleotide
lplA-rev

) <400> 4
cgggatcctt tatctgaacc gccatttgeg ctg

33

o
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W PXEARE  (FALE UBEBESTARE R-a-siFRgz k)

A AZANEH A F B X ELBR-a-HFRZX T X
S ket et A T ARt FBESe R EBAGE
Mie e 0 R B M A > Wis e n b #oek&R-a-F FEBE WA
AR)E B HBEBGR- - T H AU ELARBR -

(=) AEREXE AH: & — B

()~ AEREAB2AHBREATRBERA ®
LipA % B LipB X H

X HXHUHAHE  (HHLHH  Method for the fermertative production of
R-a-=lipoic acid

The invention relates to a method for preparing R- @ -lipoic acid by means of fermentation,
which comprises culturing a cell having an attenuated lipoyl protein ligase A activity
in a culture medium, said cell secreting enanticmerically pure R-a-lipoic acid in free

form into said culture medium and said enantiomerically pure R- @ -lipoic acid being removed

from the culture medium.

®
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¥ — B
SH SH
() PR (ACP)
\\V//\\V//\\v//\jT‘III' i\\‘>, L\\//ﬂ\\//«\\//A\Tr‘II.}
O 2 Cystein 2 Alanin O

Oktanoyl-ACP R-a-Lipoyl-ACP

SH SH SH

w

H

LipB
\V

E2-Domé&ne ACP

-
g

O

R-ct-Lipoyl-ACP R-a-Lipoyl-Doméane
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SH SH
i

SH H

OH LplA

e

AMP

/

ATP PP ©

R-a-Liponsdure R-a~-Lipoyl-AMP

SH SH SH SH

itstseee

[
O

AMP Lpla
-

E2-Domé&ne AMP

@)

R-c-Lipoyl-AMP R-a-Lipoyl-Doméne

e e e
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