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O biological effect of enantiomers often different

HS' Y ~ penicillamine | >
NH NH

(R) toxic (S) antiarthritic

O high enantiomeric purity required (e.e. >98%)

U enantioselectivity of catalyst crucial
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0 advantages of enzyme catalysis

efficient catalysis (108-1012)
selectivity

environmentaly acceptable
compatibility with each other

catalyse broad spectrum of reaction

U disadvantages of enzyme catalysis

narrow operation parameters
highest activity in water
cofactor requirement

prone to inhibitions

allergies
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0 Haloalkane dehalogenase microbial enzymes
A first haloalkane dehalogenase isolated in 19851

0 o/p hydrolases 2

DEGRADATORS SYMBIOTIC BACTERIA PATHOGENIC BACTERIA

2 B. B danseenle! prdiéipntingineerRavitauppmtat Miarobiology (1985) 673-677
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0 Haloalkane dehalogenase microbial enzymes
A first haloalkane dehalogenase isolated in 19851

0 o/p hydrolases 2
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O alcohols valuable building blocks in organic synthesis
O no cofactor needed, easy to prepare and store

O potential HADs as biocatalyst when enantioselective

production of optically active alcohols

O first kinetic resolution using DhIA and DhaA ’
= chiral recognition low (E-value of max 9)

O enantioselective HAD major challenge of the field 8

"R. J. Pieters et al. / Tetrahedron Letters 42 (2001) 469-471
8 D. B. Janssen / Current Opinion in Chemical Biology 8 (2004) 150-159
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O kinetic resolution of chiral substrates
DhlA: Xanthobacter autotrophicus
DhaA: Rhodococcus rhodochrous
LinB: Sphingomonas paucimobilis

DbjA: Bradyrhizobium japonicum

e.e. 98% vyield 47%, E=145
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first enantioselective haloalkane dehalogenase

PCT/CZ2005/000099
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O DbjA isolated from Bradyrhizobium japonicum 8

O nitrogen-fixing symbiotic bacterium

8Y. Sato et al. / Applied and Environmental Microbiology (2005) 4372—-4379
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DbjA wild type crystals
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O DbjA X-ray structure
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O study of DbjA extra loop effect

E -value

JA DbjA delta
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two mechanisms of HADs enantioselectivity
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two mechanisms of HADs enantioselectivity
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J (S)-ethyl 2-bromobutyrate
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Br
O\/
O O
E -value
Substrate

DhaA LinB DbjA
3-bromo-2-butanone >200 3 >200
2-bromopropiophenone >200 13 >200
ethyl 2-bromobutyrate >200 >200 >200
ethyl 2-bromopropionate 72 97 >200

methyl 2-bromopropionate >200 52 >200
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two mechanisms of HADs enantioselectivity
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Insertion
of loop

P142A

Inverse PCR
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Insertion
of loop

P142A
F144A

Stratagene site-directed mutagenesis kit, La Jolla, USA
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Insertion
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P142A
F144A

Stratagene site-directed mutagenesis kit, La Jolla, USA
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Insertion
of loop

Al72V

P142A
F144A

Stratagene site-directed mutagenesis kit, La Jolla, USA
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Insertion
of loop

P142A
F144A

Stratagene site-directed mutagenesis kit, La Jolla, USA




ENANTIDSELECTIVITY
RECONSTRUCTION M6

Insertion
of loop

P142A
F144A

G1l71R + K175G

Stratagene site-directed mutagenesis kit, La Jolla, USA
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Substrate E -value
DbjA DhaA M4 M5 M6
2-bromopentane 145 8 9 8 7
2-bromohexane 35 4 11 n.t. 31
2-bromoheptane 28 2 3 n.t. 6
ethyl 2-bromopropionate >200 72 n.t. n.t. >200

n.t. not tested
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