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Fungal Chitin Synthases

    : A. nidulans
Af: A. fumigatus
Fo: F. oxysporum
Ca: C. albicans
Sc: S. cerevisiae



Conseved region 1 Class Amino acids

ChsC I 983

ChsA II 1013

ChsB III 916

ChsD IV 1184

Myosin motor-like domain

CsmA V 1852

CsmB VI 1739

Structures of Chitin Synthases of A. nidulans



Structures of the Hyphae and the Conidiophores 
of the csmA Deletion Mutant

Wild type ΔcsmA



Structures of the Hyphae and the Conidiophores 
of the csmB Deletion Mutant

Bars; 2 µm

Bars; 10 µm



Localization of CsmA-HA and CsmB-FLAG
in the Hyphal Tip and Forming Septa
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Growth of chsB Deletion (ΔchsB ) Mutant

ΔchsB     Wild type

ΔchsB     Wild type ΔchsB     Wild type

YGuu

YGuu　+
0.6 M KCl

YGuu　+
1.0 M sorbitol



Phenotypes of the chsA chsC Deletion 
(ΔAC) Mutant

Strain Phenotype

ΔchsC
(ΔC) -
ΔchsA
(ΔA) Slight reduction of conidiation efficiency

ΔchsAΔchsC
(ΔAC)

Decrease of hyphal densitiy, growth sensitivity to various 
reagents and high osmolarity, defects of conidiophore 

development, reduction of conidiation efficiency



Conidiophor Structures of the chsA chsC 
Double Deletion (ΔAC) Mutant 

ΔAC

Wild type



ΔAC

Bars; 0.25 µm

Wild type

Structures of the Cell Walls and Septa of 
the chsA chsC Deletion (ΔAC) Mutant 
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ΔD
(ΔchsD)

Wild type

ΔAC

ΔACD-1

ΔACD-2

Growth of the chsA chsC chsD Triple 
Deletion（ΔACD）Mutant



ΔM ΔAM ΔCM

WT ΔA ΔC

ΔAC ΔACM

1/2 YGuu YGuu

YGuu 
+ 1.0 M sorbitol

　Growth of the chsA chsC csmA Triple 
Deletion（ΔACM）Mutant



ChsBChsBChsBChsBChsBChsA ChsB

High osmotic condition

ChsB

ChsA ChsBCsmA CsmB

Low osmotic condition

ChsB

ChsA ChsB CsmA CsmB

Functions of Chitin Synthases in the Hyphal Growth 
of A. nidulans

Tip growth

Tip growth

Tip growth

Cell wall
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Cell wall
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