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Abstract: 2-Haloacid dehalogenases (EC 3.8.1.X) catalyze the hydrolytic dehalogenation of 2-haloacids, releasing halogen
ions and producing corresponding 2-hydroxyacids. The enzymes not only degrade xenobiotic halogenated pollutants, but also
show wide substrate profile and astonishing efficiency for enantiomer resolution, making them valuable in environmental
protection and the green synthesis of optically pure chiral compounds. A variety of 2-haloacid dehalogenases have been
biochemically characterized so far. Further studies have been made in protein crystal structures and catalytic mechanisms.
Here, we review the recent progresses of 2-haloacid dehalogenases in their source, protein structures, reaction mechanisms,
catalytic properties and application. We also suggest further research directions for 2-haloacid dehalogenase.
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Fig. 1 Dehalogenation catalyzed by 2-haloacid
dehalogenase®.
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F1 2-RERAR g BERYFHZE
Table 1 Types of 2-haloacid dehalogenases
Types EC number
L-2-haloacid dehalogenase
EC 3.8.1.2
D-2- haloacid dehalogenase
EC 3.8.1.9
DL-2- haloacid dehalogenase
EC 3.8.1.10 (Conformation inversion)
DL-2- haloacid dehalogenase
EC 3.8.1.11 (Conformation retention)

Reaction

L-2-haloacid + H,O — D-2-hydroxyacid + halide ion

D-2-haloacid + H,O — L-2-hydroxyacid + halide ion

L-2-haloacid + H,O — D-2-hydroxyacid + halide ion
D-2-haloacid + H,O — L-2-hydroxyacid + halide ion
L-2-haloacid + H,O — L-2-hydroxyacid + halide ion
D-2-haloacid + H,O — D-2-hydroxyacid + halide ion
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Fig. 2 Crystal structure of L-DEX. (A) DhIB from Xanthobacter autotrophicus GJ10°!. (B) L-DEX YL from Pseudomonas

sp. strain YL,
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4 kB TF Pseudomonas putida PP3 B9 Dehl &K%
U9 (A: Dehl Z B2k 4544; B: Dehl B{k N-i% 5 C-if
EEEMEE, a-helix EFEHFRH)
Fig. 4 Crystal structure of Dehl from Pseudomonas putida
PP3M2, (A) Ribbon representation of Dehl dimer. (B) Image

of the superposed N- and C-terminal repeats of Dehl. The
a-helices are labelled.
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Fig. 5 Reaction mechanism of DL-DEXi"".
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Fig. 6 Possible mechanism of DL-DEXr involving the
retention of C2-configuration of the substrate!*!.
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PRy 20% M EE N (K 7), 2 DEEE55
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U A Bl 35 2488 I PR 4 1) e ket 5 | ke B4
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I 3o A AT R R AT . e, D205 Sh ¢
S sk EE, D205 78 N131 B4 B N LR S 5K 4
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1, Wi C-XHE, )WRE L, FNERrKs
TRIEGRY) C2 IR THES, TR LRI,

7 HadD AJ1 B{k4EH (A: HadD AJ1 B {RER #4544
E, MAMESERF repeat 1 (al-ab) F0 repeat 2 (a7-012)
H linker (n1) #%3%; B: HadD AJ1 B{k37 & 893RFMNEHT)
Fig. 7 HadD AJ1 monomer. (A) Ribbon representation of
monomeric HadD AJ1 composed of repeat 1 (al-a6), repeat
2 (a7-012) and a linker (n1). (B) Topological model of
HadD AJ1 fold.
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L-DEX H5 43 TH i€ 2-% PR R BV A ZR A5 X6 Bl AR 2 3 g
D-2-A MR, D-FLER A 25 1k T 4 — A4
BT A, T BT B IRZEBR A
iy, D-FLRRTEEZY rmiA T Z ik, AT
PR T B AOKR A L EL AR, U T6
i T TR 25 R A, n D-FL R e A%,
AR TRK S R R T I T L-DEX HEAL % 101
i€ 2-FNIRA " D-FLER I SN A A TS, 8
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