


Table I. Dehalogenases of the �~�/�P�-�h�y�d�r�o�l�a�s�e� fold type that have been detected in bacteria that 
utilize halogenated aliphatics as a carbon source. 

DhlA LinB DehHl DhaA 

Organism Xanthobacter, Pseudomonas Moraxella sp. Rhodococcus, 
Ancylobacter, paucimobilis strain B Pseudomonas 
Pseudomonas cichorii 

"NaturaI" 1 ,2-dichloroethane tetrachloro- fluoroacetate l-chlorobutane 
substrate cyclohexadiene 

Substrates C-l to C-4 a number of halogenated C-2 to C-lO 
l-chloro-n- mono-chlorinated acetates l-chloro-n-
alkanes, C-l to alkanes, 1,2-di- alkanes, C-l to 
C-12 l-bromo-n- bromoethane C-16 l-bromo-n-
alkanes, C-2 to alkanes, C-2 to 
C-3 �~�,�w�-�d�i�h�a�l�o�-�n�- C-9 �~�,�w�-�d�i�h�a�l�o�-
alkanes n-alkanes 

NO.ofamino 310 295 294 293 
acids 

Catalytic triad 11 Asp-His-Asp Asp-His-Glu Asp-His-Asp Asp-His-Glu 
Halide binding Trp-Trp Trp-? Arg(?)-Trp(?) Trp-? 

Molecular ma ss 35,143 33,050 33,307 33,248 

References Keuning et al., Nagata et al., Kawasaki et Curragh et al., 
1985; Janssen et 1993 al., 1992 1994; Kulakova 
al., 1989; et al., 1997 
Verschueren et 
al., 1993 

IIBased on sequence similarity to haloalkane dehalogenase, in which a halide-binding residue is 
located immediately distal to the nucleophile. In three cases, this is a Trp. The Arg residue in 
DehHl may be involved in carboxylate or fluorine binding. 

via 3-chloroacrylic acid, and a dehalogenase for the trans-isomer of this com­
pound is also present. The haloalkane dehalogenase was sequenced and 
appeared to be identical to the haloalkane dehalogenase from a Rhodococcus 
(Kulakova et al., 1997). This enzyme belongs to the same group of rx/fJ­
hydrolase fold enzymes as the X. autotrophicus GJlO 1,2-dichloroethane 
dehalogenase (Janssen et al., 1994), the fluoroacetate dehalogenase of Moraxella 
(Kawasaki et al., 1992), and the tetrachlorocyc1ohexadiene hydrolase of lindane­
utilizing bacteria (Nagata et al., 1993) (Fig. 3). 

These results are in agreement with the hypothesis that the large-scale use of 
the nematocide 1,3-dichloropropene has stimulated the evolution and spread of 
haloalkane dehalogenase producing organisms. It also suggests that during the 
evolution of 1,3-dichloropropene degrading bacteria, a haloalkane de halo gen ase 
gene has been recruited by P. cichorii from gram-positive organisms that 
degrade chlorobutane or related chloroalkanes. The genetic organization of 
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the dichloropropene degradation genes and the exchange processes th at led to 
the evolution of a 1,3-dichloropropene catabolic pathway are currently under 
study. 
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