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/.)ﬁﬁi'ﬁm Phosphoric triester hydrolases (PTHs, EC 3.1.8) have attracted much research attention due to their ability to
hydrolyze and neutralize synthesized organophosphate compounds involving highly toxic organophosphate insecticides and
nerve agents. Here, we systematically review the features of molecular structure and catalytic mechanism of PTHs, mainly
including organophosphorus hydrolase (OPH), methyl parathion hydrolase (MPH), organophosphorus hydrolase C2 (OPHC2),
diisopropyl-fluorophosphatase (DFPase), human serum paraoxonase (PON1) and organophosphorus anhydrase (OPAA). The
analysis shows that these enzymes differ widely in protein sequence and three-dimensional structure, as well as in catalytic
mechanism, but they also share several common features. All of the enzymes identified as PTHs are metal-dependent
hydrolases that contain a hydrophobic active site with three discrete binding pockets to accommodate the substrate ester
groups, which can be well explained for their identical PTH activities. So far few researches are focused on natural substrates
of PTH, and the function of PTHs in vivo is still poorly understood. Further studies should explore the mechanism of PTH-
catalyzed hydrolysis on natural substrates.

X 1 organophosphorus hydrolase; organophosphate insecticide; phosphoric triester; organophosphorus nerve agent;
catalytic hydrolysis mechanism
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i, G T 5 E—5, 1599%.

% TPd OPHAMIFs OPH4N, 3 H ik 5 M & # &

(Agrobacterium radiobacter P230) [{JOpd ATRE —FP4s Ky &
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Fig. 1 Reaction mechanism of OPH .
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T {14 B- PR Tk B 6 97 B 1) o Bo = BTG F 0 25 #4° *1. OPHC24%
AR E M L IREERRE R X 4B B T M — e ALfk K
A A M S RR A 1Y 2 (B 45 4 R % A G, OPHC2 /A 45
g Fp— BB IX 51 F MPH K R5AE 7 B S e HL A i A e PG A
OPHC2HIMPHIR] — 2 {4 (1) 9 B {4 (i) JA T 24 1R 55 /K 1 X3 A4
B, [HOPHC2¥ & /K AE i 38K ; OPHC245 14 F 11 4375 A1 T
Z2 () Eh B, o LR AT S 0 O v 1% L B OPHC2 PR {A 5 EL B
Tz A TR, SR B 0 B B TTMPH M A,
2 IEWI4r F NI iR (C110-C146) 23 H B i $h a8 1t
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5 MPHAH IS, OPHC2H — AN FRAIE 1Y 0L 4 Jm A 1 1 v
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7 14 B B T B IR B B AR IR S5 AN, 53404 A
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35y B3NS A, F11T, MI8SFIW 1725 FE iR 4% JE 44 ol 15 2%
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A% T 488 /I 14 0 4 T R 11 4% Y VS SITL 677 /> 2, 256 1R % I
AL XS R B SLTF A A9 Psw MPHX B 45 ¥4 4 %E 1,
i/ T ) 2R A AN Bl 7 2 5 S 6 B 1Y) ST
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2.1 ZRRAERBEREEES (DFPase)
2.1.1 R¥$FRME  DFPase/E &k Bl i 10 HoK i A VLB 5
FITEPE R EERY. R R R 2 A R N A K, b
Y& T HLBS BR ik i P—F el P— CN# , R{LAE /K f# DFP, 1
HAE/Kf#GD., GB, GFAMGAZAH HLBF 2 M7 7, (HAREK
fife VXN S . MU ) A oA A A= Ak L, ATKE DFPasedl]
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Iy FHR40 x 10°-96 x 10°, T2 T FLsh ik iy, X 2 il
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Fig. 3 Proposed catalytic mechanism for OPAA cleavage of PTH. L: leaving
group, which can be fluoride or p-nitrophenol; R: an ester or methyl group.
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