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Transhydroxylase

 from the anaerobic bacterium

 Pelobacter

acidigallici

 catalyzes the conversion of

 pyrogallol

 (1,2,3-

trihydroxybenzene

) to

 phloroglucinol

 (1,3,5-

trihydroxybenzene

)

which is further degraded to acetate via the

 phloroglucinol

 pathway.

1,2,3,5-

tetrahydroxybenzene

 is used as a co-substrate and regenerated

in the reaction [1]:
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UV/VIS Spectroscopy

UV/VIS Spectroscopy

The purified enzyme had a yellow-brownish

 colour

. Its

absorbance

 spectrum showed two broad absorption bands, one

between 380 and 390

 nm

 (

e

384

 ~ 29000 M

-1

 cm

-1

), the other

between 660 and 700

 nm

 (

e

680

 ~ 4700 M

-1

 cm

-1

).
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EPR Spectroscopy

EPR Spectroscopy

The EPR spectrum of as isolated

 transhydroxylase

 (purified without

chromatofocussing

) at 10 K showed a pure

 Mo

(V) ‘resting’ signal

with hyperfine coupling from 

95,97

Mo.

Enzyme purification

Enzyme purification

The enzyme was purified according to W. 

Reichenbecher

 

et al

. [3].

The

 chromatofocussing

 step was not done.

 

Enzyme properties

Enzyme properties

•

 133.3

 kDa heterodimer

   (100.4

 kDa

 

a

- and 31.3

 kDa

 

b

-

subunit

)

•

 11.56 ± 1.72 Fe /

 heterodimer

•

 0.96 ± 0.21

 Mo

 /

 heterodimer

•

 13.13 ± 1.68 acid labile sulfur /

 heterodimer

•

 1

 Molybdopterin

 guanine

 dinucleotide

 per

 subunit

•

 Isoelectric

 point

 pI

 = 4.1

•

 pH optimum 7.0

•

 Temperature optimum 53 - 58°C

Cofactor composition

Cofactor composition

Crystallization and sequencing

Crystallization and sequencing

Hexagonal crystals of

 transhydroxylase

 were obtained using the

sitting drop

 vapour

 diffusion method. The solution of the structure is

in progress.

EPR spectrum of 

 

Pelobacter acidigallici 

transhydroxylase

.

(12.1 mg/ml; X-band, 10 K, 2

 mW

 microwave power)

Putative mechanism

Putative mechanism

A putative mechanism for the

 transhydroxylase

 reaction consists

of a ‘

Umpolung’

 of the substrate by oxidation to an

 ortho

-

quinone

 and a

 nucleophilic

 hydroxylation by a molybdenum

coordinated OH group [2].

UV/VIS spectrum of 

 

Pelobacter acidigallici

 transhydroxylase

.

(3.4 mg/ml in 50

 mM

 TEA, pH 7.5, 200

 mM NaCl

)
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Sequencing showed that 

transhydroxylase

 of 

Pelobacter acidigallici

belongs to the family of the DMSO-

reductases

 [1].
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P. acidigallici 

cells 

French Press

100.000 x 

g

Crude extract

Anion-exchanger

Q-Sepharose

Gelfiltration

Superdex 200pg

Transhydroxylase

Acetylene 

Acetylene 

hydratase

hydratase

Acetylene 

hydratase

 of 

Pelobacter acetylenicus

 

is a tungsten iron-

sulfur protein involved in the fermentation of acetylene to ethanol and

acetate.

The enzyme is a monomer with a molecular mass of 73

 kDa

 (SDS-

PAGE) or 83

 kDa

 (MALDI-MS) and contained 0.5 ± 0.1 W (ICP/MS)

and 1.3 ± 0.1 

molybdopterin

-guanine 

dinucleotide 

per 

mol

.

EPR spectra (enzyme reduced with 

dithionite

, isolated under N

2

/H

2

)

indicate a low potential 

ferredoxin 

type [4Fe-4S] cluster. Upon

oxidation with 

hexacyanoferrate

(III) a new signal appeared which

disappeared after further oxidation. The signal is tentatively assigned

to a W(V) center [5].
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Step

Protein

[mg]

Specific act.

[U/mg]

Activity

[U]

Purification

factor

Yield

[%]

Crude extract

382 (80.4)

0.80 (0.39)

306 (31)

1 (1)

100 (100)

Anion exchange

99.2 (28.2)

1.92 (0.76)

190 (21.4)

2.4 (1.9)

62 (69)

Gel filtration

20.4 (2.0)

4.6 (3.1)

94 (6.2)

5.8 (7.9)

31 (20)

Purification of transhydroxylase of 

P. acidigallici

 (data in bracket from [3])

1U = µmol phloroglucinol min
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