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Advances in pathogenicity-related serine proteases in
nematophagous fungi
TANG Li-Yan YANG Le XING Xin-Jing BAI Gui-Zhen ZHANG Ke-Qin YANG Jin-Kui®

(State Key Laboratory for Conservation and Utilization of Bio-Resources in Yunnan, Yunnan University,
Kunming, Yunnan 650091, China)

Abstract: Nematophagous fungi are an important group of soil microoganisms, which serve as
natural enemies of nematodes and play important roles in maintaining nematode population
dynamics in natural environments. Nematophagous fungi can attack and kill nematodes through
producing specialized capturing devices, or toxins. Serine proteases are important virulence factors
involved in the pathogenicity of nematophagous fungi infect against nematodes. Recently,
pathogenicity-related serine proteases from different nematophagous fungi have been extensively
characterized, especially, greater progress have been made in their crystal structure and molecular
evolution. Here, the biochemical properties and functions of the pathogenicity-related serine
proteases in nematophagous fungi were summarized, and the latest progress about their crystal
structure, catalytic mechanism and molecular evolution were reviewed.
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Table 1 Biochemical characterization of pathogenicity-related serine proteases isolated from nematophagous fungi

Proteases Nematophagous fungi wlza/;;qet(sn?ljlr)) Inhibitors Optimall) pH I;gle;figll; Refrences
PII Arthrobotrys oligospora 35.0 PMSF, Chymostatin ~ 7.0-9.0 4.6 [18]
Aozl A. oligospora 38.0 PMSF, SSI 6.0-8.0 4.9 [21]
rexAozl A. oligospora 50.0 = 8.5 - [22]
reP186 A. oligospora 33.0 PMSF 8.0 = [23]
Acl A. conoides 35.0 PMSF 7.0 - [24]
AmSP1 A. musiformis 41.9 - 6.5 = [25]
Mix Monacrosporium microscaphoides 39.0 PMSF 9.0 6.8 [26]
Mcl M. cystosporium 38.0 PMSF 7.0-9.0 - [27]
Mtl M. thaumasium 40.0 PMSF 7.0-8.0 - [28]
Dsl Dactylella shizishanna 32.0 PMSF 10.0 - [29]
Dvl D. varietas 30.0 PMSF 8.0 - [11]
PrD1 Dactylellina cionopaga 45.0 - 5.0 = [30]
Df1 Duddingtonia flagrans 38.0 PMSF 8.0 - [31]
P32 Pochonia suchlasporia 32.0 PMSF, pCMB 8.5 - [10]
VCP1 P. chlamydosporia 33.0 PMSF 10.2 10.2 [19]
pSP-3 Paecilomyces lilacinus 33.5 PMSF 10.3 10.2 [32]
Verl12 Lecanicillium psalliotae 32.0 PMSF 10.0 10.2 [33]
PrC Clonostachys rosea 33.0 PMSF 9.0-10.0 10.0 [34]
Cspl Cordyceps sinensis 36.0 PMSF 7.0 - [35]
Csp2 C. sinensis 35.0 PMSF 7.0 = [35]
Hnsp Hirsutella rhossiliensis 32.0 PMSF 7.0 - [36]
Hasp H. rhossiliensis 33.0 PMSF 9.0 - [37]

PMSF SSI pCMB .=

Note: PMSF: Phenylmethanesulfonyl fluoride; SSI: Streptomyces subtilisin inhibitor; pCMB: 4-Chloromercuribenzoic acid. —: No reported
in the references.
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B 1 {RERERRE AR L
Figure 1 Structural comparison of cuticle-degrading proteases
A Verll2( ) PL646( ) ProK( ) 3

N C @) Bs 03 (ii) g O (iii). B Verl12 ( ) PL646 ( ) ProK ( )S1  S4
PL646 “o” .
Note: A: Superposition of the structures of Verll2 (magenta), PL646 (cyan), and ProK (yellow); Structures of the three enzymes are
essentially identical, except for some surface-exposed loops such as the N and C termini (i), and those located between B4 and o3 (ii), and

between a4 and o7 (iii). B: Differences in residues in the S1 and S4 pockets between Verl12, PL646, and ProK. Positions involved in amino
acid variations are labeled (PL646 numbering); Corresponding residues are shown as sticks.
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