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Abstract: Aspergillus fumigatus is one of the three opportunistic fungal pathogens causing in-
vasive fungal infections. Due to high morbidity and high mortality this fungus imposes life-
threatening hazard to human health. Limited anti-fungal drugs and recently emerging resistant
strains urge the unmet need for new anti-fungal targets and new drugs. Cell wall as the unique
structure for fungi has been considered as the ideal drug target. Here we overview the structure
and biosynthesis of A. fumigatus cell wall, and analyze the feasibility of those enzymes involved

in cell wall synthesis as drug target.
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Fig.1 A schematic overview of the sugar nucleotide pre-

cursors and fungal cell wall biosynthesis
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Table 1 The genetic validation, features and current progress on A. fumigatus cell wall targets
TE S5 WEEE T2 2 e
It;m Enzymesin- Genetic vali- Features Current progress
volved dation
GBS g Fksl Wb Bl PO RKAY WA, 2R IEE N BE A 25
Glucan synthesis Essential Target for echinocandin drugs, multi - Modify current echinocandin drugs
transmembrane protein
Af Rhol Do i i W Fksl MW, 5 AREE A& E  CHEBRREan R BST
Essential {3 5F Specific binding fragments have been i-
Regulate Fksl activity, highly conserved dentified
to human orthologous
HXK2 JF 0 7 S A RS A L RS 50 M JE Not available
Non-essential — BE )& il
Has cross activity with glucokinase, to-
gether contribute to cell wall synthesis
AGSL, AGS2, JELTFHEE X 08 R AR 2, 1 O AR i JG Not available
AGS3 Non-essential ~ Important for A. fumigatus infection,
multi-transmembrane proteins
PGM i) A 4 5 5 AGMI1,PMM ifi P45 58 X i i 1 BEOY T
Unidentified Has cross activity with AGM1 and PMM  Screening small fragments
UGP i R 2 E I Bt X M- 1-BR R A HWARGE S B TIESY
Unidentified Metal - dependent enzyme, specific for No complex with fragments yet
GlclP
JUT B4 JUT B4 i i FERIRIFSEE ZAITCREN A ZREE R E A Sk O ) 57 28 5 i 0 i 5
Chitin synthesis Chitin syn- Partially PRST G AE Ab 235 4 ek Modify current inhibitors and screen
thetase identified Redundant and multi-transmembrane pro-  new inhibitors
teins, but have conserved catalytic motif
GFAl DA JUT 5225 B R i it M #15 Inhibitor DON (6-Diazo-5-oxo-
Essential Rate-limiting enzyme for chitin synthesis L-norleucine)
GNA1 Do iH i T B Ry 13 1 6 O 0 28 1 45 S 45 5 i i Bar 1
Essential Dimer is essential for activity Specific binding fragments have been i-
dentified
AGM1 W il 5 PGM,PMM i PEA 28 X it & B BE 4 F ' Screening small frag-
Essential Has cross activity with PGM and PMM ments
UAP1 Wb 78 i BIREG AT N - SBEE AR 1-BERR RS WMARA SRS THEGY
Essential Metal-dependent enzyme,specific for Gle-  No complex with {ragments yet
NAclP
U H R A L PMI Wb 77 i F A6 R B H A -6-BE R AU 1K Not available
Galactomannan syn- Essential (20
thesis Mainly catalyze the conversion of Fru6P
to Man6P
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Continue table 1

B 55 WIEEE B #2590 F S
It\em Enzymesin- Genetic vali- Features Current progress
volved dation
PGI i A 0 R JE R — A h 5 M b i J& Not available
Unidentified Dimer is essential for activity
PMM i) AR S 5N PMM Ak 3h 7 2% 5 B0 24 MARGE S R B FIEEY
Unidentified Similar kinetic parameters as human No complex with fragments yet
PMM
GMP T Tl 4 JA i . GDP-Man 4 1 [t P2 52 it # T Not available
Essential Metal-dependent, rate-limiting enzyme for
GDP-Man synthesis
Uge AE 0 75 g H AR AE 5 T 4 J& Not available
Non-essential ~ No biochemical characterization yet
Ugm A 0 75 Wl AR5 1 TE i J& Not available
Non-essential ~ No biochemical characterization yet
2 Jita Bk 21 e 5 A Geld o5 il A BE TR 1 R OB L A B I A WMARGE S B FIEEY
Cell wall assemble Essential Cell wall protein,GH72 family No complex with fragments yet
and remodelling
GRS A SMIBEE L TUAR i & Not available
Dextranase Non-essential ~ Secreted protein, redundant
JUT Jim A 00 5 SIS S AN L BE 2R 1L TUA i J& Not available

Chitinase Non-essential
pdif U Ik 20 75 Hil
Cross - linked  Non-essential
enzyme

S8 20 L B B T A

Secreted or cell wall protein,redundant

Secreted or cell wall protein, redundant
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