Contents

Preface... ot b 01
Acknowledgmentq. ... Xiii
The author ... XV
Chapter1 Introduction 1
IRETOLETICes &iilisii i a it IR SEINEE U e sl
Chapter2 Cell wall composition 7
2.1 Introduction... i S Ll
22 Cell wall compobl tion o .8
221  Cell wall polysacchandes .....8
222  Cell wall proteins.... 2 ol
223  Lipids from the cell walls P
224 Pigments.... % .13
225 Inorganic 5a]ts in the walls ............................................................................... 14

2.3 Differentiation of the cell wall chemical cOMPOSIHION .......cureemrrereerricrirree e,
References ..l flu b e o s e s s R e

29

Chapter 3 Structure of the fungal cell wall

31 Introduction... 1

3.2 Methods for the study of cell wall structure
3.3  Organization of the cell wall...
34 The cell wall surface... ..
3.5 Microfibrilar f;tru(,ture of l'l‘IL cell wall

3.6  Associations of the components of the cell wall
3.7  Mechanical characteristics of the fungal cell wWall.......cococveeureririnrinereeieseeescreans
.40

References ...........cimid b indonmeai Maa, et

29
1:29
G 1 |
Seaa2

.35

37
39

45

Chapter4 Chitin
41 Introduction...
4.2  Structure of chltm
43 Chitin dmtnbutlon in nature

44  Chitin biosynthesis....

441 General propertles of fungal Lh1tm synthases

442  CHS gene multiplicity in fungi..

443 Classification and possible evol utlon of fungal Ch_ll'lﬂ sy ntha ses..

4.4.4  Structure of chitin synthases....

.45

v 46
......................... 47
w49
.51
5ub2

ol



viii Contents

445 Regulation of chitin synthases .....

446  The mechanism of chitin blosynthe51s
.00
e DY

.. 61

45. Inhibitors of chitin synthases ...
4.6 Cytology of chitin blosynthesm
References .. ER o A O

.53

55

69

Chapter 5 Chitosan

5.1 General characteristics and distribution of éhitosan
...69

5.2  The functions of chitosan...

53 Chitosan bmsynthesxs and genetlc control and phylogenetlc I‘elathH‘ShlpS of

chitin deacetylase‘;
References ...

Chapter 6 Fungal glucans

69

e 70

73

61 Introduahion. .- ool die o
6.2, . Structure ofglNcans i tb o
6.3  Role of fungal glucans...........‘..........

6.4 Synthesis of glucans....
6.4.1 Introduction...

6.4.2 Introduction to the synthems of [3 1 3 glucans
6.4.3  Stimulators and inhibitors of p-1,3- glucan aynthaqes

6.44  Purification of p-1,3-glucan synthases....
6.45  Genes encoding p-1,3-glucan synthabes

6.4.6  Structure and phylogenetic charactertstlc‘; of B 1 'S-glucan synthasea
v 86
v 87
o)

|

£95

6.4.7  Activation of f-1,3-glucan synthases by a small GTPase...
6.48  Cytological aspects of the synthesis of -1,3- -glucans....
6.5  Other glycosyl transferases involved in the synthesis of ﬁ-glucanc;
6.6  Synthesis of p-1,6-glucans....
6.7 Synthesm of a-1,3- glucanb
References ..

Chapter7 Proteins

7.1  Introduction...
7.2 Chemical structure of glycoprotems ;
7.3 Different classes of covalently bound glycoprote'l ns..
731  GPI-proteins.... e
7.3.2  Proteins with mternal repeats
7.3.3  Proteins associated with the wall thmugh dlsulﬁde bonds
7.4  Biosynthesis of glycoproteins ... 2
74.1  Synthesis of the inner core, or the ”dohchol pathway
74.2  Transfer of the inner core to proteins ...

743  Processing and maturation of the N-l].nked ohgosacchandes

744  Further glycosylation of the inner core to form the outer chain of
glycoproteins....
745 O- glycosylatlon of mannoprotems
7.5 Synthesis of GPI-proteins....
7.6 Nonclassical protein secret:on
References ool s 0 0 e

ReE i
76
ST
e 78
e 80

v 81

.82

84

103

%5103
v 104
e 106
vernens 107
e 107,
e 108
veeeen. 108
v 109
e

o T

i 12
22113
v 114
wtenes 116

o 117




Contents

Chapter 8 Cytological aspects of cell wall synthesis 123
8.1 Introduction... o 123
8.2 Synthesis of secretorv and membranc bound protems ............................................ 123
8.3 Translocation of proteins to the endoplasmic reticulum ...........cccccvvecrrverriecrnieiiinenn. 125
84  The importance of protein glycosylation in translocation........c..ccovcereevevecrrennnnen. 127
8.5 Transfer of proteins along the endomembrane system..........cccococoveererenrecnnrerniverinienn. 129
851 - FremyERMo Golgi ..o il L i s e e
B ORI GOIBIGL. s e T 134
8.6  The secretion mechanism in filamentous fungi .........ccc.ceovevereevrivneierrresceseceriinnnn. 135
8.7 The Spitzenkdérper ... oy . 135
8.8 Vesicles and ch1tosomes in fungal LCH wa]l growth .. 136
8.9 The porosome... . 142
References ...........ccccoecueee. .. 143
Chapter 9 Cell wall growth and expansion 149
9.1 Introduction... o .. 149
9.2 Expansion of the ce]l Wall .. 150
921 Introduction... v 150

922  The physical stage‘; of nascent and mature wall and theu relatlon to
cell wall expansion and fungal growth.... .. 150
9.23 Intermittent growth of the cell wall... . 162
924  Mobilization of microvesicles and vesu:les mvolved in wall grow th .. 153
925 Reinitiation of wall growth.... .. 156
9.3 DPolarization of cell wall syntheqls ancl aplca] growth . 162
9.3.1 Introduction... . 162
9.3.2  Establishment of polarlty R G IR P R e
9.3.3 Development of the hyphal shape e ORI e SR h et i 1ol
References Sl s A e e L D e L 168
1191315 e e RO Re R NE R SR L e S SR el S R S S e e 175



