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Fig. 1. Metabolic pathways in C. acetobutylicum. Enz-
ymes are indicated by numbers as follows:
(1) Embden-Meyerhof pathway enzymes; (2)
pyruvate-ferredoxin oxidoreductase; (3) hyd-
rogenase; (4) NADH-ferredoxin oxtdoreduc-
tase; (5) phospho-transacetylase; (6) acetate
kinase; (7) acetaldehyde dehydrogenase; (8)
ethanol dehydrogenase; (9) thiolase; (10) ace-
toacetyl-CoA: acetate/butyrate: CoA transfe-
rase (CoA transferase); (11) acetoacetate de-
carboxylase; (12) B-hydroxybutyryl-CoA deh-
ydrogenase; (13) crotonase; (14) butyryl-CoA
dehydrogenase; (15) phosphotrans butyrylase;
(16) butyrate kinase; (17) butyraldehyde deh-
ydrogenase; (18) butanol dehydrogenase.
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Fig. 2. C. acetobutylicum gene clusters. The arrows
indicate the direction of transcription (5’ to
3). The sizes of the genes are not shown
to scale.
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Table 1. Sequence of ribosome binding sites of C. acefobutylicum genes,

Gene

eng

gin

adh

hbd

actB(CoAT, 28 kDa)
adc

actA(CoAT, 26 kDa)
buk

ptb

thi

fox

Sequence* Reference
AAUAGGGGGUAUUAACUUG 40
UAAAGGGGGAGUUGUAAAAUG 41
UUAGGAGGUAUAGAUUUAUG 36
UGAGGAGGAUUUAUCUAUG 37
UAAAGGAGCCUGCAUAAAAUG 42
AGGAAGGUGACUUUUALG 33
AAAGGAGGGAUUAAAAUG 42
GUGGAGGAAUGUUAACAUG 42
AAAGGGAGUGUACGACCAGUG 42
UUAGGAGGUUAGUUAGAAUG 42
UUAGGAGGAUUUUAUCAAUG 43

“The region complementary to the 16S ribosomal RNA sequence and the initiation codons are underlined.

Table 2. Enzymes purified from C .acetobutylicum.

Enzyme No. of subunits R?rence,
(size, kDa)
Butyrate kinaseh_~¥b 2(39) 44¥ﬁk
Phosphotransbutyrylase 8(31) 45
Thiolase 4(44) 28
Crotonase 4(43) 46
CaA-transferase 2(26) 30
2(28)
Acetoacetate decarboxylase 8(28) 47
Butanol dehydrogenase(NADH) 2(42) 48
Butyraldehyde dehydrogenase 2(56) 11
Lactate dehydrogenase 4(40) 50

Table 2¢l| gene cloning® 73, W2} &4 Table
3ol Aejsiaict,
H oo

7}2] cloneE#] ¢4 metabolic gene o
Zle] butyraldehyde dehydrogenase geneo)
Bae A3 2 $8) labe v &3
abell 4] cloning& Al53k1 gl o1} o}zl7bn) =
#rhal glo}. Hydrogenase gene 4] &4
A7 assay ] o] 2d-8(anaerobic F71ef 4])
W-Zell cloninge] =] ofske}l. o HE 2 Erhx o)

ko

<
O
— o N

—

o Jo o528 O oly
o e
feu

4

Table 3. Fermentative genes cloned from C acetobutylicum.

Corresponding enzyme Cloning method® DNA source reference
Butyrate kinase GC ATCC 824 26
Phosphotrasbutyrylase GC ATCC 824 29
Thiolase Al ATCC 824 29
3-hydroxybutyryl-CoA dehydrogenase GC, Subcloning P262 37
Co-A transferase OH ATCC 824 31
Acetoacetate decarboxylase OH ATCC 824 32
DSM 792 33
Butanol dehydrogenase (NADH) OH ATCC 824 49
Alcohol dehydrogenase (NADPH) GC P262 35
Lactate dehydrogenase GC B643 36 g

“The abbreviations are GC for genetic com

leotide probe hybridization,

plementation, Al for antibody immunoscreening, and OH for oligonuc-

gy
B
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