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a-factor 47, 228, 249
A2318 347
Absidia glauca 299
Absidia spp. 197
acetate metabolism 94, 382-4
acetoin 103
acetyl-ornithine transaminase 236
acetyl CoA-dependent pyruvate carboxylase
390
acetylglutamate kinase 236
acetylglutamate synthase 236
acetylglutamyl-phosphate reductase 236
acetylornithine-glutamate acetyl transferase
236
acetylornithine transaminase 236
Achlya ambisexualis 347, 350
Achlya bisexualis
apical wall properties 408-9
hyphal branching 349
plama membrane H*-ATPase 12
plasmolysis 434
transhyphal current 35-6
turgor potential 405
Achlya spp.
amino acid transport 35, 213-15
2-deoxy-D-glucose/sugars transport 118,
215
nucleoside transport 215
transhyphal current 34-8
acid phophatase
presence in the vacuole 68
regulation by pH of the medium 395
repression by thiamine 310
secretion 47
acid protease 40
aconitase 193, 390

Acremonium 299
acridine orange 8
acyl CoA oxidase 193
acyl-CoA synthetase 193
adenine as a growth factor 307
adenosine 5'-phosphosulphate kinase (APS
kinase) 295
adenosylhomocysteinase 297
adenylate cyclase 170, 351
adhesion to surfaces 57
affinity constant (K) 25-31
Agaricales requirement for thiamine 308
Agaricus bisporus
calcium oxalate in hyphal walls 357
calmodulin 350
copper 361
metallothionein 361
polyphosphate content of spores 277
protein utilisation 249-50
aicraft fuel 190
alanine : 2-oxoglutarate aminotransferase
241
albumin 114-15
alcohol dehydrogenase 22, 68, 108, 110, 194,
383, 440
alcohol oxidase 186-8
aldehyde dehydrogenase 194
alkaline phosphatase 68
alkane utilisation
chain length 190
emulsifying agents 192
gluconeogenesis 191
glyoxylate cycle 191
hair-like structures on the wall 192
incorporation into cells 191-3
oxidation 191, 1934
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alkane utilisation continued
single cell protein 190
all-or-none process 328
Allium cepa (onion) 285, 454
Allomyces arbuscula 347
Allomyces javanicus 88
Allomyces javanicus var. macrogynus 196
Allomyces macrogynus
rhizoids 38
trans-hyphal current 34-5
Allomyces spp. 307
Alternaria alternata 420
Alternaria tenuis 299
aluminium
acid rain 375
forest decline 375
mycorrhizal fungi
nitrogen nutrition 375
phosphorus 376
polyphosphate granules 376
tolerance 376
potassium efflux 330
siderophores 369
Amanita muscaria
CEC of stipe 57
siderophore 372
sulphur oxidation 299
Amanita pantherina 57
Amanita sp. 374
Ambrosiozyma spp. 197
w-amidase 238-9
amino acids
cytoplasmic and vacuolar 67, 83-4
metabolism 234-42, 247-8
osmotic role 415-17
sulphur-containing, requirement for 289,
295-6
transport
Achlya 213-15
Aspergillus nidulans 215-17
Neurospora crassa 217-20
Penicillium 221-3
tonoplast transport 82-4
p-aminobenzoic acid 306
ammonia
basidiospore formation, inhibition 240
inability to grow on 198
incorporation into carbon skeletons 235-8,
240-2, 247-8
mycorrhizal fungi, assimilation in 243-8
release into the medium 249
scavenging system 240
transport 199-200, 208, 319
amylase 40-1, 47

Index

anaerobic fungi 108-9, 158
anaerobiosis 92
anisomycin 311
antimycin 16, 130
antiport 2-3
Apium graveolens (celery) 454
Aqualinderella fermentans 92
Araispora 91
arginase 236, 241
arginosuccinate lyase 236
arginosuccinate synthetase 236
Armillaria mellea
nitrate utilisation 196
phosphorus pools 456-3
translocation
bidirectional 462-3
dry matter flux 462
vessel hyphae 463
Arrhenius plot 333
arsenate transport 262
aryl sulphatase 289
aryl-g-glucosidase 40
Ascobolus denuda 196
Ascobolus leveillei 196
Ascochyta pisi 196
ascorbic acid 61
Ashbya gossypii 314
asparagine synthetase 241
aspartate : 2-oxoglutarate aminotransferase
241
aspartate carbamoyltransferase 236
Aspergillus aculeatus 393
Aspergillus amstelodami 206
Aspergillus ficuum 255
Aspergillus flavus
calcium malate crystals 390
growth on silica gel 396
organic acid production 393
sulphur oxidation 299
Aspergillus fumigatus 299, 370
Aspergillus nidulans
acetate metabolism 383
amino acid transport 215-17
apical protoplasts 37-8
bicarbonate and growth 395-6
calcium, calmodulin-dependent protein
kinases 347
carbohydrate metabolism 90-1
carbon dioxide fixation 395-6
choline-O-sulphate, sulphur storage 296
denitrification, inability to bring about 198
general amino acid control 233
genes
acud, acuD, acuC, acuE 383
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acuG 90, 383
areA 201-3
cnx 203
crnAd 199, 202-3
facB 383
frA, galD, galE, glcB, manA, mnr455
90
niaD, niiA, nird 202-3
pkiA, pppA 90
prmB 217
pycA 383
sbA, sorB 90
glucose, galactose and fructose transport
118
glutamine, signal for metabolic contro! 230
mitochondrial functioning 385
mutants
nap3 215
pacC-5 2534
resistance to acid media 395
nitrate
reductase 201-4
transport 199
utilisation 103
nitrogen catabolite control 230-1
nitrogen utilisation 201-5, 230-4
NMR studies 89
osmotic shock 430
pentose phosphate pathway and related
enzymes, increase in 93, 104
pH of medium, regulatory role 395
polyols 24, 421
protoplasts, potassium : sodium ratio 37-8
pyruvate carboxylase 386
solutes, internal concentrations 414
sulphate transport 290-1
transhyphal current 34
wall, ions in 418
Aspergillus niger
calmodulin 350
citric acid synthesis 385-9
dioxygenase 182
growth on silica gel 396
manganese transport 338
mitochondrial functioning 385
nitrate assimilation genes 202
organic acid synthesis 393
oxalate biosynthetic pathways 358
oxalate in culture 357
pellets 32
plasmolysis 434
polyphosphate content of mycelium and
spores 276-7
protein secretion 41

597

solubilisation of soil phosphorus 252
sulphur oxidation 299
Aspergillus ochreaceus 369, 393
Aspergillus oryzae 202, 393
Aspergillus phoenicus 157
Aspergillus repens 396
Aspergillus restrictus 420, 423
Aspergillus sojae 393
Aspergillus spp.
calcium and sporulation 347
citric acid producers 393
gluconic acid producers 393
growth factors not required 308
malic acid producers 393
nitrate utilisation 196
phytate breakdown 255
tolerance of low water potentials 420, 423
Aspergillus terreus 388-90
Aspergillus wentii
growth and turgor potential 400-1, 407-8
organic acid synthesis 393
osmotic, turgor and water potentials 404
ATP sulphurylase (sulphate adenylyl
transferase) 294
Aureobasidium pullulans
cadmium and copper transport 345
dioxygenase 182
sulphur oxidation 299
Auricularia auricularis
autolysis
conditions 447-8
effect on morphology 448
enzymes 448
translocation of products 448
auxin 19
auxotrophic 305
azaserine 242
azide 5, 6, 75, 146, 223, 227, 289, 329

bacilysin 225, 228

Basidiobolus ranarum 197

Basidiobolus variarum 34

basidiomycete fungi
fruit body 240-1, 317, 464-7
mycelium, two types 165
radiocaesium content 317
spore discharge 398
see also ectomycorrhiza of forest trees

bean (Phaseolus vulgaris) 252

beech (Fagus sylvatica) mycorrhiza
ammonia and nitrate uptake 243-6
cytoplasmic orthophosphate concentration

272

fluxes of nutrients 31, 243, 245
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beech (Fagus sylvatica) mycorrhiza continued cadmium
fungal sheath metallothioneins 3604
nitrogen, proportion in 246 toxicity 337-8, 345
phosphorus, proportion in 285 transport 336-9, 341
nitrogen metabolism 243-5, 248 caesium
partners 245 basidiomycete fruit bodies 317
phosphate Chernobyl 317
pools 285 transport 322-3
uptake 2824 calcium
benzalkonium chloride 329 amino acid transport 215, 222
benzoic acid 380-1 ATPase 355
Betula papyrifera 374 ATP-powered exchange 352-5
Betula sp. 374 calmodulin 350
bicarbonate pump 396 channels 356-7
biochemical pH-stat 394-5 cytoplasmic concentration 73, 77
biotin (vitamin By) ethanol tolerance 116
function 306 flocculation 534
regulation of cell concentration 312 mating pheromone signal transduction in
transport 311-12 yeasts 349
bivalent metals see multivalent metals oxalate
Bjerkandera adusta 171 ecological significance 357
Blastocladia spp. 92 importance 358-9
Blastocladiella emersonii production in culture 357
calcium channels 357 walls 357-8
calmodulin 350 plasma membrane
gamma particles 250 efflux 352-5
inorganic nitrogen, inability to grow on electrochemical driving force 3524
196 influx 344-5, 347, 355-7
rhizoids 39 signalling system 349
transhyphal current 34 tonoplast transport 77, 85
Blastocladiella pringsheimii 88 Calluna vulgaris 374
Blastocladiella spp. calmidazolium 329

lactic acid as fermentation end-product 92 calmodulin antagonists 329
sulphur amino acids as growth factors 307 Candida albicans

Boletus edulis 372 ethanol, effects on 111-12, 116
Botryotinia convoluta 196 nikkomycin-resistant mutants 225
Botrytis allii 196 peptide utilisation 223-5
Botrytis cinerea plasma membrane

nitrate utilisation 196 H*-ATPase 13

oxalate in culture 357 lipid composition 60

plasmolysis 434 polyoxin-resistant mutants 225
Boyle-van’t Hoff relationship 426-7 Candida boidinii 185
Brettanomyces intermedius 73, 102-3 Candida flareri 314
Brettanomyces lambicus 205 Candida glabrata 49, 3624
Brettanomyces naardenensis 104 Candida intermedia 118
Brettanomyces spp. Candida lipolytica 386

glucose utilisation 102-3 Candida nitrophila

nitrate utilisation 197 nitrate reductase 204, 206
bromophenol blue 205 nitrogen metabolism 204-5, 241-2
brown-rot fungi 158-60 Candida pintolopesii 102
buffering capacity, intracellular 395 Candida shehatae
Bullera spp. 197 ethanol and proton diffusion 113
2,3-butanedione 9-10 monosaccharide transport 118
butyric acid, acidification of hyphae 335 xylose fermentation 104-6
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Candida sphaerica (=Kluyveromyces
marxianus)
Candida spp.
amino acid transport 209
methanol fermentation 104-6
nitrate utilisation 197
thiamine, lack of growth depression 312
Candida tenuis 104
Candida tropicalis
alkane uptake 191-2
ethanol on morphological transitions 111-
12
dioxygenases 182
plasma membrane H*-ATPase 13
phosphate transport 267-8
vacuoles, isolation of 74
Candida utilis
amino acid pools 69
ammonia metabolism 241-2
copper transport 338
Crabtree negative 29, 102
ethanol and proton diffusion 113
glucose transport 29-30, 32-3, 119
glutamate synthesis 241-2
GOGAT, absence of 241
growth in continuous culture 29-30, 32-3,
119
invertase 143
iron accumulation 346
L-lactic and citric acid transport 378
maltose utilisation 147
manganese transport 338
mitochondria 319-20
nitrate utilisation 199, 205
pentose phosphate enzymes, increased
activity with nitrate 1034
phosphate
cytoplasmic concentration 73, 272
transport 267
polyphosphates 272
potassium and oxidative phosphorylation
319-20
potassium and sodium concentrations in
cytoplasm and vacuole 70
potassium/rubidium and growth 319-20
selenate-resistant mutants 301
sulphite transport 301
transhydrogenation, absence of 103
vacuole
isolation 67-71
transport of S-adenosyl-L-methionine
82
xylose isomerase, absence of 104
zing transport 338, 345-6

599

Candida wickerhamii
cellobiose utilisation 143
ethanol and proton diffusion 113
glucose transport 119
carbamoyl-phosphate synthetase 241
carbamoyl phosphate synthetase A 235-6
carbon polymer utilisation, complexity of
study 148-9
carbonyl cyanide m-chlorophenylhydrazone
(CCCP) 64, 301, 329, 338-9, 439
carbonyl cyanide p-
trifluoromethoxyphenylhydrazone
(FCCP) 315, 339, 355
cardinal osmotic potentials 422-3
carnitine acetyl transferase 193
carry-over 305
catabolite inactivation 99, 132, 147
catalase 180, 187-8, 193
cation exchange capacity (CEC) 56-7
CCCP see carbonyl cyanide m-
chlorophenylhydrazone
CDP-diacylglycerol synthase 316
cell deactivation 109
cellobiase (also S-glucosidase) 143-5, 150-8,
160, 179-80
cellobiose oxidase 179-80
cellobiose : quinone oxidoreductase 179-80
cellodextrins 152, 155
cellulases
assay 152-3
substrates 152
cellulose utilisation
adaptive nature 155-6
amorphogenesis 154, 158
brown-rot fungi
Fe(II) / hydrogen peroxide 158-9
oxalic acid 159-60
(C1-C3) concept of cellulolytic activity
154-5
enzymes
adsorption and desorption 155-6
assay 152-3
induction 156-8
mass transfer 156
multiplicity of forms 1534
product inhibition 156
purification difficulties 151-3
solubilisation of crystalline cellulose 151
synergism 155
types 150-1
kinetic analysis 155
rumen fungi 158
Trichoderma reesii 149-58
Cenococcum geophilum 372, 376
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Cephalosporium acremonium 196
Cephalosporium sp. 396
Cephalothecium roseum 196
Ceratocystis fimbriata 349
Ceratocystis ulmi 350
Ceratostomella fimbriata 197
Ceratostomella ulmi 197
Cercospora apii 196
cerulenin 61
cetrimide 329
cetylpyridinium chloride 329
Chaetomium cochlioides 196
Chaetomium convolutum 196
Chaetomium fresenii 369
Chaetomium globosum 196
Chaetomium spp. 308, 347
CHAPS 168
Chara 168
chemiosmosis 2-3
chemolithotrophy 298
chemotropism 38-39
chitinase 68
chloride
concentration in cytoplasm and vacuole 70
transport 421
p-chloromercuribenzoate 301
Choanephora cucurbitarum 197
choline
alteration of plasma membrane lipids 60
inositol metabolism, interrrelation 314-16
choline kinase 316
choline-O-sulphate
sulphur storage 296
transport 221, 288, 291-2
chromaffin granules 78
chromate 291
Chrysosporium fastidium
osmotic, turgor and water potentials 404
osmotic shock 430
solutes, internal concentrations 416, 418
tolerance of low water potentials 420,
423-4
Chrysosporium lignosum (=Sporotrichum
pulverulentum)
Chytridium spp. 88, 92, 196
cis-aconitate decarboxylase 390
Citeromyces spp. 197
citrate synthase 68, 193
citric acid cycle 100, 108, 238, 358, 382-92
Cladosporium cladosporoides 420
Cladosporium herbarum 396
Cladosporium resinae 119, 190
Claviceps purpurea 276
Clitocybe albirhiza 57

Index

Clostridium acetobutylicum 312
cobalt
binding in Saccharomyces cerevisiae 127
vacuoles 80
vitamin By 336
Cokeromyces recurratus 369
Colleotrichum lagenarium 196
Colleotrichum lindemuthianum 196
Collybia tuberosa 196
Collybia velutipes 196, 466
colony
ageing 447
autolytic enzymes 447-8
translocation of autolytic products 447-8
vacuolation 447
compatible solutes
compounds produced by microorganisms
444
energy dissipation 444-6
haloprotection 443
compound 48/80 329
concanavalin A 7, 55, 74
continuous culture 27-33, 319, 345-6
copper
metallothioneins 360-5
potassium efflux 329
transport 339, 345, 346
toxicity 331, 364-7, 374
Coprinus cinereus
ammonia metabolism 240-1
cAMP-dependent protein kinase 350
fruit body development 240-1
glucose transport 119
protein
inclusions 250
utilisation 249-50
transhyphal current 34
urea cycle 240
Coprinus lagopus 350
Coprinus sp. 88
coprogens 307, 368-70
coprophilous fungi 240, 420, 422
Cordyceps militaris 196
Coriolus versicolor 171, 182
Cortinarius ahaii 57
Cortinarius glaucopus 57
cotransport stoichiometry 15-16
Crabtree effect 101-3
Cronartium ribicola 198
Cryptococcus laurentii 48-9, 143
Cryptococcus spp. 197
Cunninghamella blakesleeana 365
Cunninghamella echinulata 358
Cunninghamella elegans 369
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Cunninghamella spp. 255
current-voltage analysis 333
Custers effect 101-3
cyanide 18, 119, 353
cyanocobalamin (vitamin Byy) 306
cyclic AMP (cAMP) 18, 170
cyclic AMP phosphorylation 19, 100
cyclic AMP-dependent protein kinase 19
cycloheximide 116, 119-21, 129, 147, 169,
222, 266, 311
Cylindrocephalum sp. 182
~-cystathionase 297
~-cystathionine synthase 297
cysteine synthase 297
cysteinylglycine dipeptidase 297
B-cystathionase 297
[B-cystathionine synthase 297
cytochrome aa—3 442
cytochrome b—557 204
cytochrome ¢ peroxidase 190
cytochrome oxidase 312
cytochrome P—450 193-4, 198
cytoplasm
amino acids 67-71, 235-7
calcium concentrations 73-7
pH 16-17
phosphate concentrations 265, 269, 272
potassium, sodium and chloride
concentrations 701

Dasyscypha capita 357
DCCD see N, N'-dicyclohexylcarbodiamide
DEAE-dextran 46, 67, 75, 80, 84, 351
deaminase 220
Debaryomyces hansenii
alkaline ATPase activity 441
dioxygenase 118
glycerol 419, 429, 431, 433, 437, 444-5
osmotic shock 428-33
plasma membrane H*-ATPase 13, 438
potassium absorption and organic acids
394
sodium/glycerol co-transporter 433
sodium chloride
in vitro activity of NAD"-dependent
glycerol 3-phosphate dehydrogenase
437
lag phase 440
tolerance mutants 443
sodium/proton antiport 439
tolerance of low water potentials 420, 423
wall volume 435
Debaryomyces spp., ability to utilise nitrite
but not nitrate 196

601

Debaryomyces subglobosus 182
Dekkera intermedia 145, 205
Dekkera spp.
nitrate utilisation
Dendryphiella salina
cytoplasmic pH 73
glucose transport 118
mannitol, incorporation into glycogen
130-1
membrane potential 440
3-O-methyl glucose, effect on metabolism
130-1
nitrate
increased flux of carbon through the
pentose phosphate pathway 93
utilisation 196
organic acid concentrations 394
pellets 448
plasma membrane H"-ATPase 13, 37
polyol metabolism 24, 94-5, 418-21, 429,
444-6
potassium efflux and bivalent cations 321
potassium, sodium and chloride
concentrations in cytoplasm and
vacuole 70
potassium : sodium ratio in hyphal apex 38
potassium selectivity of wall 56
radiotracer compartmental analysis 71-2
sodium chloride and in vitro activity of
malic dehydrogenase and glucose 6-
phosphatase 437
solutes, internal concentrations 416
L-sorbose, effect on metabolism 131
sulphate, protoplasmic concentration 296
wall
ions 418
volume 435
denitrification 198
2-deoxy-D-glucose (2DG) 16, 119-39, 301
6-deoxy-D-glucose (6DG) 119, 122, 125, 129,
131, 138
Dermocystidium sp. 268
DES see diethylstilboestrol
desthiobiotin 307
detector peptides 224
2DG see 2-deoxy-D-glucose
6DG see 6-deoxy-D-glucose
3,4-diaminopyridine 37
3,5-di-tert-butyl-4-
hydroxybenzilidinematononitrile (SF
6847) 38
dichlorophenolindophenol 205
diethylstilboestrol (DES) 329, 338-9
dihydroxyacetone kinase 188
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dihydroxyacetone synthase 188-9
dihydroxymaleic acid 176
dimethyl sulphide 296
2 4-dinitrophenol 82, 119, 121-2, 129, 147,
211, 264, 267, 293, 301, 308, 315, 329,
338-9, 381, 433
Dio-9 329, 347
dioxygenase 181, 194
disaccharide utilisation
chromogenic aglycon 141-2
external hydrolysis 140-8
non-metabolised analogues 142, 146, 148
transport 145-8
dithiothreitol 176
DNP see 2,4-dinitrophenol
Dothidella quercus 196
downshock 426-9

ectomycorrhiza of forest trees
aluminium tolerance 375-6
calcium oxalate 358
metal tolerance 374
nitrogen metabolism 242-8
nutrient absorption, enhancement of 31,
243, 245
protein utilisation 250
sheath as a barrier to movement 246
siderophores 3724
solubilisation of insoluble soil phosphorus
253
surface reducing activity 376
symbiocalcicole 376
Eeniella spp. 103
EGTA 349
electrical double layer 52
electrophysiological studies 4, 12, 332-5
electroporation 73
endo-(sarco-)plasmic reticulum pump 355
endo-(1—4)-3-p-glucan-4-glucanohydrolase
150-1, 160, 178-9
endoglucanases 151-5, 178-80
Endogone sp. 270
Endomyces magnusii 118, 275
Endomycopsis sp.182
endoplasmic reticulum 67
Endothia parasitica 197
energy dissipation 239
enolase 110
enoyl-CoA hydratase 193
enzyme proteolysis 100
enzyme secretion 39-41
Epicoccum nigrum 299
1,2-epoxypropane 53

Index

Eremascus spp. 433
Eremothecium asbyii 312
ergosterol 60, 65, 74, 114-15, 307
ethanol
accumulation 109-11
denaturation of proteins 109-10
extracellular acidification 113
fermentation end-product 28, 87-92
maltose transport, prevention of
inactivation 147
membrane transport, effect on 112-13
plasma membrane
H*-ATPase 116
passive distribution across 110-11
stress proteins 111, 116-17
tolerance
lipids role of 109, 113-15
membranes, locus of action of ethanol
109, 112-17
mutants 109
xylose utilisation, inhibition 106
ethanolamine 60
ethidium bromide 329-30
L-ethionyl-L-alanine 228
Eucalyptus marginata 358
Eucalyptus pilularis 283, 376
Eucryphia cordifolia 184
Eurotium amstelodami 404
Eurotium spp. 420, 423
exchange diffusion 2
exo-(1—4)-3-glucanase 178-80
exo-3-(1—3)-glucanase, presence in the
vacuole 68

facultative anaerobe 97
FAD-linked glycerol-3-phosphate
dehydrogenase 193
fatty acids
alkane utilisation 1914
ethanol tolerance 115
hydrogen peroxide production 178
thiamine transport, inhibition 308
FCCP see carbonyl cyanide p-
trifluoromethoxyphenythydrazone
fermentation
ability of yeasts for 101
extracellular products of 28
ferredoxin 108
ferrichromes 367-72
ferricrocin 370
ferrioxamine 370
ferrirubrin 370
Filobasidiella neoformans var. bacillispora 49
Filobasidium spp. 197
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flocculation
calcium-bridging hypothesis 53-4
‘lectin’-like hypothesis 54-5
fluorecamine 224
fluorescein isothiocyanate (FITC) 10
fluorescence imaging 73
fluorescent peptides 224
fluorescent probes 16
flux 25, 31-3
Fomes lignosus 171
Fomes officinalis 307
formaldehyde dehydrogenase 187-9
formate dehydrogenase 187-8
B-D-fructofuranosidase see invertase
fructose 1,6-bisphosphatase 90-1, 100
fructose 1,6-bisphosphate aldolase 90-1,
110
Fulvia fulva 202
fumaric acid synthesis 390
fura-2 73, 351
fusarinines 369
Fusarium culmorum 420
Fusarium episphaeria 299
Fusarium equisesti
growth and turgor potential 402, 407-8
osmotic, turgor and water potentials 404
Fusarium graminearum
calcium and hyphal branching 349
choline transport 316
growth in fermenter 31
Fusarium lini 87
Fusarium oxysporium
denitrification 198
dioxygenase 182
growth in absence of exogenous carbon
source 397
nitrate assimilation genes 202
potassium absorption and charge balance
394-5
sulphur oxidation 299
Fusarium oxysporium {. nicotianae 88
Fusarium roseum 371
Fusarium solani 252, 396
Fusarium sp. 396
Fusarium spp.
growth factors not required 308
nitrate utilisation 196
silica gel, growth on 397
Fusarium tricinctum 299
futile cycle
glutamine 238-9, 245
glycerol 245
mannitol 245
trehalose 245-246

603

a-D-galactopyranosidase see melibiase
galactokinase 90-1
galactose utilisation 90-1, 107, 117-18
Geophyllum trabeum (=Lenzites trabea)
Geosmithia argillacea 299
Geosmithia emersonii 299
Gibberella fujikuroi 202
Gibbs free energy changes, calcium efflux
354
Gibertella persicaria 358
Gliocladium roseum 396
Glomerella cingulata 196
Glomus sp. 373
(1—-4)-8-glucan cellobiohydrolase 1501
(B-glucanase 150, 157
3-p-glucoside glucohydrolase (also §-D-
glucoside) see cellobiase
gluconeogenesis 191
glucosamine 119, 123
glucose oxidase 178, 180
glucose 6-phosphatase 90-1
glucose 6-phosphate dehydrogenase 68, 90—
91, 93, 437
glucose 6-phosphate isomerase
glucose repression 97-101, 106, 180, 194,
378-80
glucose 6-sulphate utilisation 288
glucose utilisation
ability to regenerate NADP from NADPH
anaerobically 103-6
fermentation 91-107
gluconeogenesis 191
glycolysis in fungi other than yeasts 89-92
lactic acid as end-product of fermentation
91-2
NMR studies 89-91
non-utilising fungi 91
pentose phosphate pathway
contribution to the dissimilation of
glucose 87-93, 440
evidence 92-3
generation of NADPH 92-3
randomisation of radiolabel 89
stoichiometric conversion to ethanol 87-9
transhydrogenation 103-5
yeasts 96-104
a, o/ -glucosidase 1-glucohydrolase see
trehalase
glutamate decarboxylase 241
glutamate dehydrogenase (GDH)
control by nitrogen and carbon circuits
237-8
NAD 231, 235-8, 240-1, 248
NADP 235-9, 240-2, 247-9
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glutamate kinase 236
glutamine (amide) : 2-oxoglutarate
aminotransferase (GOGAT) 238-9,

240, 247-8
glutamine
cycle 238-9

signal for metabolic control 230-1
glutamine synthetase (GS) 238, 241-2, 247-8
glutamine transaminase 238-9
L-glutamine : D-fructose 6-phosphate

amidotransferase 91
glutamyl-phosphate reductase 236
~v-glutamyl cysteine synthetase 297
~-glutamyl transpeptidase 297
glutathione

metal complexes 364

sulphur storage 296-7
glutathione synthetase 297
glyceraldehyde-phosphate dehydrogenase

90-1

glycerol-3-phosphate acyltransferase 193
glycerol
compatible solute 443-6
cycle 445
loss 429-31
osmotic response 416-17, 419, 440
synthesis stimulated by sodium chloride
440
glycerol kinase 90-1
glycerol phosphate dehydrogenase 901
a-glycerophosphatase 68
3-D-glycosidase see cellobiase
glycolysis 87-92, 95, 108
glyoxalate bypass 382-3
glyoxylate cycle 191
glyoxysomes 188, 382-3
Golgi apparatus 67
growth factors
culture media 304
definitions 303
niche, in relation to 3034
requirement, establishing 305-8
roles 306
transport 308-16
Gymnoascus setosus 196
Gymnosporangium juniperi-virginianae 198
Gyromitra gigas 57

Hanseniaspora uvarum 49
Hansenula anomola
L-malic acid transport 379
nitrate reductase 204, 206
Hansenula polymorpha
catalase-negative mutant 190

Index

ethanol and proton diffusion 113

methanol utilisation 186-90
Hansenula spp. 186, 197
heartwood 185
heavy metals

classification 359-61

binding 359-65

mechanisms of tolerance 364-7, 374
Hebeloma crustuliniforme

growth in ammonia and nitrate 245-6

nitrate reductase 245-6

surface reducing activity 376
Hebeloma cylindrosporum 245
Hebeloma sp. 247
Helminthosporium spp. 196
heterologous proteins, secretion 48
hexadecane 192
hexokinase 90-1, 110, 125-6, 130, 142
hexose monophosphate shunt see pentose

phosphate pathway

Hilaria jamesii 373
homocysteine methyltransferase 297
homocysteine synthase 297
homoserine acetyltransferase 297
hydraulic conductivity 403, 406
hydrocarbon utilisation see alkane utilisation

Hydrodictyon africanum 271
hydrogen peroxide
cellulose degradation 158-9, 178-80
lignin breakdown 171-8, 181-3
methanol utilisation 186-90
hydrogen sulphide 251-2
hydrogenase 108
hydrogenosomes 108
hydroquinone 61
3-hydroxyacyl-CoA dehydrogenase 193
hydroxylamine hydrochloride 61
hydroxymethylpyrimidine kinase 310
Hygrophorus pudorinus 57
Hymenoscyphus ericae
copper and zinc tolerance 374
protein utilisation 250
siderophore 372
sulphur oxidation 299
surface reducing activity 376
hyperosmotic shock 426
hyphal
apex 3941
bursting 399-400
lytic enzymes 398
plasicity/rigidity 399
branching 41-2
extension 33-9
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Hypholoma fasciculare 299
Hypogymnia physodes 268
hypoosmotic shock 426

Hysterangium crassum 358

illicit transport 224
2,3-imino-squaline 61
immunogold labelling
enzyme secretion 41
in lignin breakdown 175
indo-1 73
indole-3-acetic acid (auxin) 19-21
inducer exclusion 233
Inonotus tomentosus 233
inositol
growth factor 307
metabolism 314-6
polyols 94, 419
inositol phosphates 215
inositol-1-phosphate synthase 316
myo-inositol hexaphosphatase 255
invertase (3-D-fructofuranosidase)
fructosyl transferase ability 157
presence in the vacuole 68
properties of wall enzyme 40-1,143
secretion 47
iodoacetamide 301
iodoacetate 127, 308, 381
ion channels 38, 332, 356-7
ion selective electrodes 16, 85, 351
iron
accumulation in Candida utilis
siderophores 367-74
storage 369-70
vacuoles 80
Irpex lacteus 149
isocitrate lyase 193
isocitrate dehydrogenase 437
itaconic acid synthesis 388-90

K see saturation constant
Kr see affinity constant
3-ketoacyl-CoA thiolase
Kloekeria brevis 308
Kluyver effect 102
Kluyveromyces fragilis 115
Kluyveromyces lactis
DEAE dextran penetration of wall 46
glucose transport 120
killer polypeptide 49
lactose transport 147-8
succinate transport 379

Kluyveromyces marxianus
kynurenine hydroxylase 61
L-lactic acid transport 378
lactose transport 148
L-malic acid transport 378
maltose negative strain 146
a-methyl glucoside transport 146
monosaccharide transport 131-3
polyphosphate

content 279
in wall 131-2, 274-5
protein secretion 49
Kluyveromyces spp. 197, 311
kynurenine hydroxylase 61

Laccaria bicolor 245

Laccaria laccata 245

Laccaria proxima 374

laccase 179-83

Lactarius deliciosus 57

Lactarius hepaticus 245

Lactarius hibbardae 374

Lactarius rufus 245, 374

Lactarius sp. 248

Lactarius subdulcis 243-6

lactic acid 91-2, 109

lactic dehydrogenase 108

lactonase 179

Lagenidium giganteum 347

Lambertella corni-maris 196

Lentinus edodes 171

Lentinus tegrinus 196, 466

Lenzites trabea 160, 197

Leptomitus lacteus 91, 196

lethicin 307

Leucosporidium spp. 197

Leucosypha sp. 243

lichens 195, 268

lignin

acetovanillone-oxidising activity 69
breakdown (delignification)
activation by lignin, veratryl alcohol,
veratraldehyde p-coumaric acid,
sinapic acid 170

brown-rot fungi 160
cyclic AMP levels 170
Ca-Cg cleavage 171

carbon, sulphur and nitrogen limitation,

requirement for 169-170

cellulose breakdown in parallel 161-2,
180

dearomatisation of benzene nuclei 181

demethylation of aromatic methoxyl
groups 160
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lignin continued
breakdown (delignification) continued
enzymes involved see cellulose
utilisation, ligninase, manganese
peroxidase
hydrogen peroxide, source of 178
inactivation 168
liquid culture 163-6
oxygen 161, 166, 170-2, 179-83
pH of wood 180-1
radical cations, production of 172--3
selective 183-4
1C-labelled 167
carbon source for growth 167--8
energy content 167-8
isolation 162
structure 161-2
synthesis 161-2
ligninase (lignin peroxidase)
liquid culture
enhancement of production by
polypropylene glycol or polyethylene
glycol 168
inactivation by agitation 168
location in glucan sheath 167
mechanism of action 171-5
molecular mass 171
pH optimum 171
primary growth, absence from 16970
radical cations 172-3
reactions catalysed 173
repression by glutamate and other nitrogen
compounds 169-70
secondary metabolite 169
veratryl alcohol 173-6
wood, location on surface 175
lignocellulose breakdown
complexities of study 160-1
restrictive nature of term 160
see also cellulose utilisation, Phanerochaete
chrysosporium, white-rot fungi
Lineweaver-Burk plot 200, 211, 293
linoleic acid 115
linolenic acid 115
lipids
mitochondrial membrane 64-5
plasma membrane 58-65
tonoplast 59, 65
wall 59
liposomes 11
long-chain alcohol dehydrogenase 193
long-chain aldehyde dehydrogenase 193
lower fungi, spore release 398
Lycoperdon pyriforme 57

Index

lyotropic effects 318, 443
lysine as growth factor 307
lysosome 249

Macrochytridium spp. 92
Macrosporium sarcinaeforme 196
magnesium
ethanol tolerance 116
hyphal tip bursting 399
transport
plasma membrane 340-1
tonoplast 85
malate dehydrogenase 108, 193, 437
malate synthase 193
malic acid synthesis 390-2
malic enzyme 108
maltose transport 145-7
manganese
citric acid synthesis 387-8
hyphal tip bursting 399
ligninolytic agent 176-7
peroxidase 176-7
production of Mn(III) 176-7, 181
transport 338-9, 346
vacuole 80, 85
mannito]
compatible solute 444
cycle 445
symmetrical with respect to radiolabel 89
utilisation 88, 94
mannitol dehydrogenase 91
mannitol kinase 90-1
mannitol 1-phosphate dehydrogenase 90-1,
93
mannitol 1-phosphate phosphatase 90-1
mannokinase 91
a-mannosidase 68
Marasmius fulvobulbilosus 196
Marasmius spp. 196
marine fungi 45, 436
mathematical modelling 26
matric forces 415
matric potential 422
Melampsora lini 289
melibiase 143
mercury 329
metabolic end-products 109-11
metallnthioneins
classification 360
metal tolerance, requirement for 364
production 364
properties 3604
Metchnikowia reukauffii 13, 118
methanol oxidase 178
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methanol utilisation
carbon assimilation, process of 189
filamentous fungi 186
formaldehyde fixation 186-9
production of energy 186, 189
single cell protein 190
xylulose monophosphate pathway 186-8
Metharzium anisopliae 350
methionine as growth factor 307
methy! viologen 205
methylene blue 22, 328-9
miconazole 329
microbodies 188, 250
Mindeniella spp. 92
mitochondria
absence in anaerobic fungi 108
alkane assimilation 1934
citric acid cycle 383-91
FoF; ATPases 6-7, 77
oxidation of NADH 189
polyphosphate 275
potassium and phosphorylation sites 319-
20
proton production 37
molybdate 289-90, 293
molybdenum, cofactor for nitrate reductase
202-5
Monascus bisporus 420, 423
Monilia sp. 299
Monilinia fruticola 197
monooxidase (mixed function oxidase) 193
Monod equation 26-7, 33
monosaccharide utilisation see glucose
utilisation
monosaccharide transport
kinetic approach 140
Kluyveromyces marxianus 131-3
Neurospora crassa 137-9
other fungi 118-23
Rhodotorula glutinis 1337
Saccharomyces cerevisiae 117, 124-31
species and strain differences 139-40
Morchella esculenta 57
Mortierella isabellina 299
Mortierella rhizogena 197
Madssbauer spectroscopy 370
mucilage 45
Mucor flavus
binding of particulates 56
growth on silica gel 396
inability to assimilate nitrate 197
sulphur oxidation 299
Mucor hiemalis
growth and turgor potential 400-1, 407-8

607

inability to assimilate nitrate 197
osmotic, turgor and water potentials 404
Mucor mucedo
calcium oxalate in walls 358
rhizoferrin 369
transhyphal current 34
Mucor plumbeus 358
Mucor pursillus 198
Mucor racemosus 273, 276
Mucor rouxii 396, 399
Mucor spp.
lactic acid as fermentation end-product 92
growth factors not required 308
inability to utilise nitrate 197
phytate breakdown 255
multivalent metals
binding to wall 337
complex formation 359-64, 365-72
mycorrhiza 372-6
surface potential 266, 3224, 342-3
trace requirements, difficulty of
demonstrating 336
transport
energy dependence 341
interactions with phosphate 342
less specific systems 340, 342-3
membrane potential as driving force
344-345
specific systems 336-40
tolerance, in relation to 365-6
Mutinus caninus 271
Myceliophthora thermophila 299
Mycobacterium smegmalis 312
Mycocandida riboflavina 312
mycorrhiza
ericoid
metal tolerance 374
phytate, release of phosphate from 286
protein utilisation 250
siderophores 372-3
v-a
organic phosphorus, inability to utilise
286-7
polyphosphate 285
soil, increased exploitation of 285
translocation 454-6
see beech mycorrhiza and ectomycorrhiza
of forest trees
Mpycotypha africana 369
myristate as growth factor 307
Mpyrothecium verrucaria 149

N,N'-dicyclohexylcarbodiimide (DCCD) 6,
10, 77, 308, 329
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N, N', N'-triacetyl fusarinine C, hydrolysis of
omithine ester bond 370
N-(ethoxycarbonyl)-2-ethoxy-1,2-
dihydroquinoline 9-10
N-ethylmaleimide 9-10, 119
NAD™-linked isocitrate dehydrogenase 193
NAD*-linked glycerol-3-phosphate
dehydrogenase 193, 437, 440
NAD malate dehydrogenase 391
NADH-linked sideramine reductase 371
NADH / NADPH-cytochrome ¢ reductase
(NCR) 19-21
NADH (NADPH) ferredoxin
oxidoreductase 108
NADP-linked isocitrate dehydrogenase 103,
104, 193
NADPH-cytochrome P-450 (cytochrome ¢)
reductase 194
Neocallimastix frontalis 108-9, 158
Neocosmospora vasinfecta
cadmium transport 366
chloride transport 421
glucose transport 121
metal tolerance 366
nitrate utilisation 196
osmotic potential 416
osmotic shock 429
solutes, internal concentrations 414-16
zinc transport 338
Neurospora crassa
acetate metabolism 383
adenyl cyclase 217-21
amino acid transport 199-200
ammonia/methylamine transport 199-200
calcium
cytoplasmic concentration 349-54
hyphal branching 349
calmodulin 350
chromate 289
citrate, impermeability to 380
copper 361
cyclic AMP
phosphodiesterase 350
plasma membrane H*-ATPase,
regulation 18
cyclic AMP-dependent protein kinase 350
deaminase, extracellular 220
dioxygenase 182
fructose transport 139
galactose transport 138
general amino acid control 233
general amino acid transport system 217
genes
am 235

Index

cpel 234

cys-3, cys-13, cys-14 289

nit-1 203

nit-2 202, 220

nit-3 202

nit-4 201

nit-6 202

nit-7, nit-8 203

nmr 231

nuc-1*, nuc-2* 259, 261

pcon 261

pho-2%, pho-3* 256, 261

pho-4" 256, 266

pregt 259, 261

scon-1, scon-2 289

van™ 256

vma-1, vma-2 76
glucose transport 37, 137-8
glucose 6-sulphate transport 288
glutamate dehydrogenase 231, 235-9
glutamine, signal for metabolic control

230-1

glutamine synthetase 238
GOGAT 238-9
growth tube 447
hyphal tip bursting 399
large spherical cells 332
metal tolerance 361-6
metallothionein 361
mitochondria

ATPase 6-7

functioning 385

proton production 37

role in nitrogen metabolism 235-6
molybdenum 202-5
mutants

ATP-sulphurylase 291

bat 217

inl 448

mtr 217

non-spreading 399

nuc-1, nuc-2 254

0S-1227

pcon, preg 260

sl 7
NADH-linked sideramine reductase

370

nitrate

reductase 196, 201-5

transport 199
nitrite

reductase 204

transport 199
nitrogen catabolite repression 231-9
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nitrogen utilisation
favoured sources 230
fine control of metabolism 234-9
regulation 230-9

nucleic acids growth on 254

peptide utilisation 225-9

phosphate transport 37, 256-61

phosphorus family of proteins 259

plasma membrane H*-ATPase
electrophysiological studies 4-7, 3334
four state reaction kinetic model 5
isolation 7-9

molecular structure and transmembrane

topography 9-11
plasmolysis 434
polyol concentration 419, 421
polyphosphate metabolism 272-80
potassium/rubidium transport 332-5
radiotracer compartment analysis 71-2
siderophores 369-71
sodium transport 335
solutes, internal concentrations 414-15
stress proteins 116-17
succinate transport 377-80
sulphate transport 289-91
sulphur, scavenging by methionine
transport system 217, 219
tonoplast
arginine transport 82-3
H*-ATPase 74-9
transhyphal current
translocation 451-2
tungstate 289
turgor potential 404
vacuoles
isolation 74
potassium and sodium concentrations
70
putrecine 80
role in nitrogen metabolism 235-6
vanadate transport 256
wall porosity 39
Neurospora spp. 255
niacin see nicotinamide
nickel
toxicity 374
transport 366
urease 336
nicotinamide (niacin) 306
nicotinic acid (vitamin B3) 306
nigericin 83
nikkomycins 225, 228
Nile blue 329
Nitella sp. 6

609

Nitella translucens 271
nitrate
nitrous oxide evolution 198
reductase
absence of 198
mycorrhizal fungi 246
properties 204
regulation 201-4
transport 199
vacuolar pH inhibitor 6, 75
nitrite
nitrous oxide evolution 198
reductase 204
transport 199
nitrogen
catabolite control (or regulation or
repression) 201, 208, 230-5
denitrification 198
favoured sources 195-8
fine control of metabolism 234-9
fixation, absence of 195, 396
inorganic nitrogen
inability to grow on 196-8
utilisation 200-5, 237-8
regulation 22948
translocation 455, 457
p-nitrophenylacetate esterase 68
nitrous oxide, anaerobic evolution of 198
Nothofagus donbeyi 184
nuclear magnetic resonance (NMR)
carbon metabolism 89-91
cytoplasmic orthophosphate
concentrations 269, 272
detection of radical cations 175
determination of cytoplasmic and vacuolar
pH 16, 21, 72-3, 207, 280
phosphate transport 267
polyphosphate metabolism 272, 275, 282
nuclease 255
nucleic acids, breakdown 252
nystatin 64, 74, 82, 329, 338

Oidiodendron griseum 372

oleic acid 114-5

oligocarbonotrophy 396

oligomycin 6, 75

oligotrophy 396-7

3-0O-methyl glucose (30MG) 119, 120, 452,
457

one-carbon compounds see methanol
utilisation

Ophiobolus ( Gaumannomyces) graminis
196

Ophiobolus miyabeanus 196
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organic acids
accumulation in the vacuole 86
biosynthesis 384-92
carboxylation/decarboxylation 394-5
cation absorption 3934
charge balance 392-5
enzyme levels, regulation of
‘long’ biosynthetic path 385
oligotrophy 395-7
osmotic potential 377
pH
biochemical pH-stat 394-5
external, prevention of fall of 247
internal 392-5
phosphorus solubilisation 251-3
protons, loss of 377
range of acids produced by fungi 392
‘short’ biosynthetic path 385
transport 86, 377-82
ornithine : 2-oxo-acid aminotransferase 241
ornithine acetyl transferase 241
ornithine carbamoyl-transferase 235-6, 241
ornithine decarboxylase 236
ornithine transaminase 236
osmo-acclimation 426
osmoduric 421
osmophile 421
osmotic potential see water relations
osmotic regulation (osmoregulation) 426
osmotic shock 215
osmotolerant 421
osmotophilic 421
osmotrophic 421
Ostracoblabe implexa 91
overflow metabolism 384-5
overshoot 311
oxalacetase 386
oxaloacetate hydrolase 386
oxalate
biosynthetic pathways 358
calcium 357-9
cellulose degradation 159
ecological significance 358
lignin breakdown 177, 180-1
pectin degrading enzymes 359
pH regulation 359
solubilisation of phosphate 253
structural role 359
oxalate decarboxylase 386
oxonol V'8
oxygen
chemotropism 42-3
tignin breakdown 161, 166, 170-2,
179-83

Index

potassium and yield value 319
requirement for growth 92

Pachysolen spp. 197
Pachysolen tannophilus 104-6
palmitic acid 114, 307
palo podrido 184
pantothenic acid (vitamin Bs)
Panus tigrinus 171
parasitic fungi xiv
Pasteur effect 97-9, 101-2
Paxillus involutus
solubilisation of insoluble soil phosphorus
253
sulphur oxidation 299
zinc tolerance of Betula 374
Paxillus sp. 374
Paxillus tinctorius 376
pellet
anaerobic conditions 31-2
autolysis 448
Penicillium bilaii 252
Penicillium chrysogenum
amino acid transport 221-3
APS kinase 295
choline-O-sulphate transport 221, 288
general amino acid transport system 221
growth on silica gel 396
methylamine transport 200
nitrate
assimilation 2024
reductase 204-6
osmotic shock 430
PAPS 295
pellets 448
solutes, internal concentrations 417-18
sulphate transport 290-1
sulphite transport 300
Penicillium cyclopium 221-3
Penicillium digitatum 88
Penicillium expansum 198
Penicillium notatum
calmodulin 350
glucose transport 121
growth on silica gel 396
manganese transport 339
sulphate transport 290-2
zinc transport 339
Penicillium ochro-chioron 367
Penicillium patulum 182
Penicillium pinetorum 299
Penicillium rubrum 396
Penicillium sp. 370
Penicillium spinulosum 182
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Penicillium spp.
calcium requirement for sporulation 347
coprogen production 267
growth factors not required 308
methanol utilisation 185
nitrate utilisation 196
phytate breakdown 255
tolerance of low water potentials 420, 423
Penicillium urticae 183
pentose phosphate pathway see glucose
utilisation
pentose utilisation see xylose utilisation
peptide utilisation 223-9
Perenospora spp. 58-9
peripheral growth zone 38
periplasm 142, 309
peroxidase 167, 180-9
peroxisomes 187-9
Phallus impudicus
growth and turgor potential 411-13
osmotic, turgor and water potentials 411
phosphate transport 269
phytate breakdown 255
Phanerochaete chrysosporium
acetovanillone-oxidising activity 169
cellulose degradation 178-80
fruiting structures 165
B-(1 — 3)-(1 — 6)-D-glucan sheath round
hyphae 167
glucose level of medium, regulation 170
glucose transport 170
lignocellulose breakdown
choice for studies 165
review of observations 165-83
media for growth 166-7
molecular studies 165-7
mutants
lacking glucose oxidase 178
lip 176
PSBL-1 170
NAD, NADH, NADP and NADPH
levels in the medium 176
protein content of cultures 168-9
strain ME446, similarity with
Sporotrichum pulverulentum
Novobranova 165
Phanerochaete sp. 271
Phanerochaete vellutina 299, 411
Phellinus noxius 404
phenol oxidases 181-3
phenols 180-3
phenosafranine 181-3, 329
phenylglyoxyl 9-10
Phlebia radiata 171

611

Phlychtochytrium 436
Phoma apiicola 196
Phoma betae 196
phosphatases 253-5
phosphate
aluminium 376
cytoplasmic concentration 265, 269, 272
interactions with multivalent metals
organic
breakdown 253-5
inositol phosphates 255
phosphomonoesters 253-4
phosphodiesters 254
phosphatases 253-5
transport
plasma membrane 255-69
phosphate-binding proteins 2678
tonoplast 85
phosphatidylcholine 60, 114-15, 307
phosphatidylethanolamine 60
phosphatidylethanolamine methyltransferase
316
phosphatidylinositol synthase 316
phosphatidylserine 61, 114-15
phosphatidylserine carboxylase 61
phosphatidylserine synthase 316
phosphite 268
3’-phosphoadenosine-5'-phosphosulphate
(PAPS) 294-6
6-phosphogluconate dehydrogenase 90-1, 93
phosphodiesterase 170, 395
phosphoenolpyruvate carboxykinase 247
phosphoenolpyruvate carboxylase 395
phosphofructokinase 90-1, 93, 110, 387, 440
phosphoglucoisomerase 90-1, 93
phosphoglucomutase 90-1, 110
phosphoglycerate kinase 110
phosphoglycerate mutase 110
phosphoinositidase C 61
phosphoketoepimerase 90-1
phosphoketoisomerase 90-1
phospholipid methyltransferase 316
phospholipids
breakdown 254
phosphate deficiency 280
plasma membrane 74
tonoplast 74
phosphomannans 254
phosphomannose isomerase 90-1
phosphomannose mutase 90-1
phosphomethylpyrimidine kinase 310
phosphoriboisomerase 90-1
phosphorus
aluminium 375-6
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phosphorus continued
compartmentation in the protoplasm 269-
82
family of proteins 259
soil
calcium/aluminium/iron phosphates
251
soluble phosphate 251
see solubilisation of soil phosphorus
translocation
utilisation
Phycomyces blakesleeanus
calcium
growth requirement 347
vacuoles 85
calmodulin 350
ferritin 369
inability to utlise nitrate 197
sporangiophores
avoidance response 409
calcium location 85
hydraulic conductivity 406
light response 409
turgor potential 409
wall 409
phylloplane 396
phytate 255
Phytophthora bahamensis 198
Phytophthora cactorum 88, 347
Phytophthora cinnamomi
growth and turgor potential 402, 404,
407-8
osmotic shock 430
solutes, internal concentrations 417-18
tolerance of low water potentials 420
Phytophthora epistomum 307
Phytophthora fragariae 198, 347
Phytophthora infestans 198
Phytophthora megasperma f. sp.glycinea 13
Phytophthora palmivora
calcium requirement for morphogenesis
347
glucose transport 121
phosphate/phosphite transport 268
polyphosphates 272
Phytophthora sp. 198, 399
Picea excelsa 248
Picea sitchensis 2434
Picea sp. 374
Pichia guillermondii 143
Pichia heedii 121
Pichia miso 431
Pichia ohmeri 121
Pichia segobiensis 104
Pichia spp., nitrate utilisation 197

Index

Pichia stipitis (presumptive telomorph of
Candida shehatae) 104-6, 122
Pilobolus longipes 122
Pilobolus sp. 307
Pinus contorta 244-5
Pinus pinaster 244--5
Pinus radiata 358, 462
Pinus rigida 375
Pinus sp. 374
Pinus spp. 462
Pinus strobus 242, 244
Piromonas communis 158
Pisolithus sp. 373
Pisolithus tinctorius
aluminium tolerance 375
nitrogen metabolism 243-5, 247-8
siderophores 372
surface reducing activity 376
sulphur oxidation 299
Pisonia grandis 376
Pityrosporium ovale 307
plasma membrane
Ca®*-ATPase 355
determination of surface area 31
fluidity 60, 63, 302
H*-ATPase
properties 4-19
proton pump 4
transmembrane structure 13-14
potassium transport 333-4
lipid and sterol content and functioning
58-65
phosphoryl groups 323
redox systems 19-24
sodium exclusion 438-40
surface area 31
surface potential 266, 322-4, 376
tolerance to ethanol and sulphur dioxide
112-17
wall, adpressed to 434-5
plasmolysis 434
Pleurage curvicolla 196
Pleurotus ostreatus 171, 196
poly-L-lysine 46
polycations 46, 65
polyene antibiotics 61
polyethylene glycol 399, 401, 408-9, 433
polyols
compatible solutes 443-6
constancy of total concentration 418-21
metabolism 93-5
osmotic response 95, 415-21
proton-consuming and proton-producing
reactions 24, 446
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taxonomic distribution 95-6
polyoxins 225
polyphosphate
acid-soluble 273-8
acid-insoluble 273-8
aluminium 376
complexes with other polymers 274
cycle 278-9
kinase 280
metabolism 275-82
mitochondria 275
nucleus 275
Oomycetes, presence in 272
role
alkaline stress protection 282
cytoplasmic orthophosphate
concentration 281-2
energy dissipation 282
phosphagen hypothesis 281
phosphorus reservoir 280-1
sugar transport, involvement in
129-32
translocation 285, 455, 466
vacuole 81, 275
v—a mycorrhiza 285, 455
wall 274-5
zinc depletion 345-6
Polyporus brumalis 466
Polystictus versicolor 171, 182
Poria vaillantii
copper tolerance 367
growth factor requirements 307, 308
Postia (Poria) placenta 159, 367
potassium
concentration in cytoplasm and vacuole
70-1
efflux 327-30
growth rate 318-20
lyotropic effects 318
organic acids, balance 393-4
oxidative phosphorylation 318-19
replacement by ammonium/rubidium
319
ribosome functioning 318
surface potential 3224
transport 320-35
pressure probe 405, 408
proline oxidase 236
protein
breakdown 387
sorting 79
utilisation 249-50
wall 55
proteinase A (acidic endoproteinase) 68

613

proteinases
regulation role in
release of nitrogen in starvation 249
utilisation of extracellular proteins
249-50
vacuole 68
protons
chemotropism 42-3
economy 3
pump 4, 79-81
stoichiometry of a transport system
15-16
prototrophic 305
Pseudotsuga menziesii 245
Pseudotsuga taxifolia 289
Psilocybe cubensis 466
Puccinia spp. 198, 295
Puccinia graminis 198, 295, 304
Puccinia graminis tritici 289
purine and pyrimidine transport 212, 215
putrecine in vacuoles 80
pyrazole 21
pyridoxine (also pyridoxal; vitamin Bg)
function 306
transport 31213
pyrimidine-specific carbamoyl-phosphate
synthetase 236
Pyronema confluens 196
pyrophosphatase 68, 79-81
pyrroline 5-carboxylate dehydrogenase 236
pyrroline 5-carboxylate reductase 236
pyruvate carboxylase 108, 358, 386, 390, 392
pyruvate decarboxylase 108, 110
pyruvate kinase 90-1
Pythiogeton spp. 92
Pythiomorpha gonapodyoides 196
Pythium debaryanum 196
Pythium graminicola 347
Pythium intermedium 196
Pythium irregulare 196
Pythium spp. 58-59
Pythium ultimum 252, 420

radical cations 172-3
raffinose 141, 145
Ramaria largentii 57
random ligand binding 268
ras-adenylate cyclase signalling pathway 18
redox dyes 22-4
reflection coefficient 403
Rhipidium spp. 92
Rhizoctonia solani
ineffective in solubilisation of insoluble soil
phosphorus 252
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Rhizoctonia solani continued
nitrate utilisation 196
tolerance of low water potentials 420
rhizoferrin 367
rhizoids 39
rhizomorphs
translocation 460-6
vessel hyphae 463-5
Rhizophlyctis rosea 197
Rhizopogon luteolus 358, 462
Rhizopogon roseolus 299
Rhizopogon sp. 374
Rhizopus arrhizus 385, 390
Rhizopus javanicus 195
Rhizopus microsporus var. rhizopodiformis
369
Rhizopus nigricans 197, 452-3
Rhizopus oryzae 197
Rhizopus spp.
fumaric acid synthesis 390
growth factors not required 308
lactic acid as fermentation end-product 92
phytate breakdown 255
translocation 413
Rhizopus stolonifer 365
rhizosphere 373, 396
Rhododendron ponticum 374
Rhodosporidium spp. 197
Rhodosporidium toruloides see Rhodotorula
glutinis
rhodotorucine A
Rhodotorula 93
Rhodotorula glutinis (= Rhodosporidium
toruloides)
calcium, transient uptake 349
Crabtree negative 102
glucosamine transport 134
monosaccharide transport 133-7
nitrate reductase 204-6
nystatin-resistant strain 64
pentitol transport 137
Rhodotorula gracilis (= Rhodotorula glutinis)
Rhodotorula minuta 369
Rhodotorula mucilaginosa 182
Rhodotorula pilimanae 369, 371
Rhodotorula sp. 299
rhodotorulic acid 369
riboflavin (vitamin B2)
microorganisms producing high
concentrations 314
transport 313
ribonuclease 3940, 68, 255
ribulose bisphosphate carboxylase/oxygenase
397

Index

rubidium
growth rate 319
replacement of potassium 319
transport 320-5
translocation 452
rumen fungi 108-9, 158
Russula brevipes 51
Russula spp. 248
Russula xerampelina 57
rust fungi, plasmolysis of haustoria 434

S-adenosyl-L-methionine, tonoplast
transport 82
S-adenosylmethionine demethylase 297
S-adenosylmethionine synthetase 297
S-formylglutathione hydrolase 187
Saccharomyces bayanus
Saccharomyces bisporus var. mellis 276
Saccharomyces carlsbergensis
adaptation to arsenate 262
calcium, magnesium, manganese and zinc
transport at the tonoplast 85-6
electrophoretic properties 52
ethanol, effect on transport 116
polyphosphate incorporation into wall
274, 276
potassium concentrations in cytoplasm
and vacuole 70
Saccharomyces cerevisiae
a-factor 47, 228, 249
alkanes, inability to use 191
amino acids
anabolic uptake systems 211
catabolic uptake systems 207-11
ions, movement of other 207-9
pools 63
shock excretion 213
transport across plasma membrane 60--3
vacuolar content 212
ammonia transport 206, 319
ammonia/calcium/magnesium/sodium-
loaded cells 330
arsenate transport 262
ATP synthesis via fermentation and
respiration 96-9
biotin transport 311-12
bud growth and abscission 49-50
cadmium 361-2
calcium
ATPase 355
calmodulin protein-dependent kinases
350
cytoplasmic concentration 351
influx 344-5, 355-57
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calmodulin 350
catabolite inactivation 99, 147
cell wall
charged groups 50-3
electrophoretic properties 52
porosity 45-50
proteins 55
shrinkage 433-5
choline, transport and metabolism 314-16
cobalt 366
copper
resistance 361-2, 366
transport 339, 366
Crabtree positive 29, 102
cyclic AMP-dependent protein kinases
350
cytoplasmic pH 394-5
2-deoxy-D-glucose, effect on phosphorus
metabolism 131
disaccharide utilisation 140-8
ergosterol synthesis requires molecular
oxygen 97, 307
ethanol
fermentation 28, 392
formation 87-9
tolerance 109-17
facultative anaerobe 97
flocculation
calcium-bridging hypothesis 534
‘lectin-like’ hypothesis 545
fructose transport 117-31
galactose
transport 117-18
utilisation 96-7
general amino acid control 2334
general amino acid transport system 63,
207
genes
CANI 315
control of glucose repression 101
CUPI 361-2
CTR 315
ENAI 438-9
ENA2 438
FUR4 211
GAL2 127
gdhCR (URE2) 231
HIPI 315
HXTI 127
HXT2 120, 127
ITRI, ITR2 314-16
MALI, MAL2, MAL3, MAL4, MAL6
146
MGLI, MGL2, MGL3, MGL4 145

615

ORF2 127
PHO2 266
PHO3 309
PHO48 266
PMAI 17
PMRI(SSCI) 355
PMR2 355
SNF3 127
TRKI, TRK2 325
URE2 231
VMAI 76-17, 85
VMA2 76
VMA3 76-1, 85
VMA4 79
glucose utilisation 8§7-9, 96-101
glucose/2-deoxy-D-glucose transport
facilitated diffusion 29, 124, 129
kinetics 125, 129
metabolic state, effect of 125-7
genes 127-8
glucose 6-phosphate as regulatory agent
128
growth 27-30, 32-3, 125
kinases, involvement in 125
phosphorylation, as part of the process
129-30
sensing role 128
vesicles 129
glucose repression 97-101
glutamine, signal for metabolic control
230-1
glutathione, sulphur storage 296-7
glycerol 4301, 433
GOGAT, absence of 238
hydroxymethyipyrimidine transport 311
inositol transport and metabolism 314-16
invertase 68
malic acid synthesis 392
maltose transport 100, 145-7
mating aggregates 53
melibiase 143
metal tolerance 361-2, 366
metallothioneins 361-2
methylamine transport 306
a-methyl glucoside transport 145-6
mitochondria 19, 385-6
monovalent cation transport
bivalent cations, importance for 320-1
genetic studies 324-5
kinetic studies 3204
physiological studies 326-7
potassium efflux 327-30
sodium efflux 330-2
surface potential 322-4
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multivalent metal transport 339-45
mutants
chr 293
cls 85
cpel 234
decreased ATPase actvity 330
gap 207
hxt2 127
mep-1, mep-2 200
mgl2 145
mmn9 47
Pet™ 85
potassium transport 324-5
riboflavin-requiring 313
salt tolerance 442-3
sel 293
snf3 127
trkl 325
vma4 79
nickel transport 366
nitrogen utilisation
favoured sources 230
fine control of metabolism 234-8
inducer exclusion 233
rapid adaptation 231
regulation 229-38
starvation 249
organic acid transport 377-82
osmometer, perfect 427
osmotic potential 405
osmotic shock 426-8, 430-2
overshoot 311
Pasteur effect 97-9
peptidases, no evidence for extracellular
228
peptide utilisation 228-9, 249
phosphate
cytoplasmic concentration 265
transport 261-7
phosphate-binding proteins 267-8
phospholipid metabolism 60-1
plasma membrane
gross chemical composition 74
H*-ATPase 12-19, 327
lipid composition and transport 55-63
phosphatidylinositol, as main charged
lipid 316
potassium channels 332
redox systems 21-3
polyphosphate
content 273, 275-6
cycle 278-80
mitochondria 275
wall 51

Index

vacuole 81
potassium
channels 332
organic acids 394-5
phosphate 262, 266
transport 252, 320-32
protein degradation 248-9
proteinases 249
purine and pyrimidine transport 211-13
ras-adenylate cyclase signalling pathway
18
resistance to bacilysin, L-ethionyl-L-
alanine, nikkomycin 225
respiratory enzymes, repression by glucose
225
riboflavin transport 313-14
secretion of homologous and heterologous
proteins 47-50
sodium
efflux 330-2
glycolysis, inhibition 440
phosphate transport 261, 265-6
transport 320-32
trehalose synthesis 442
strains
ade2 79
301N 361-2
metal tolerant 361
NCYC 366 62
poky f17-18
respiratory deficient 331
WT 293
Y185 62
sterols 59-60
stress proteins 116-17
succinate synthesis 391-2
sulphate transport 2924
sulphur fluxes 296-7
surface potential 266, 322-4, 376
thiamine, depression of growth 310
thiamine/pyrithiamine transport 308-11
tonoplast
basic amino acid transport 83-84, 237
calcium transport 84-85
gross chemical composition 74
H*-ATPase 75-9
monovalent cation channels 86
pyrophosphatase 79-81
total monovalent cation concentrations in
cytoplasm and vacuole 70
transhydrogenation, absence of 103
trehalose 441-2, 4446
trehalose transport 147-8
turgor potential 405
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unsaturated fatty acid synthesis requires
molecular oxygen 97
urea transport 207
vacuoles
amino acids 83-4
biogenesis, defects in 442
calcium 73, 84-5
cobalt 80
enzymes 68
iron 80
nitrogen metabolism, role in 234-7
polyphosphate 275
zinc 80
vitamin Bg transport 312-13
wall shrinkage 433-5
water potentials, tolerance of low 420, 423
Saccharomyces fragilis (= Kluyveromyces
marxianus)
Saccharomyces pastorianus 86
Saccharomyces sake 114-15
Saccharomyces spp. 197
Saccharomyces unisporus 113
Saccharomyces uvarum
ethanol tolerance 115
pyridoxine/pyridoxal/pyridoxamine
transport 312-13
potassium transport gene
Saccharomycodes ludwigii 301
salicyl hydroxamic acid (SHAM)-sensitive
oxidase 92
Salix viminalis 283
salting out 318
Saprolegnia delica 88
Saprolegnia ferax
calcium, growth requirement 247
growth and turgor potential 400-1, 409
osmotic potential 400-7
stretch-activated ion channels 38
turgor potential 400-1, 405-8
Sapromyces spp. 92
saprotrophic fungi xiv, 304
Sarcodon imbricatus 57
saturation constant (Kg) 26
Schizophyllum commune
dioxygenase 182
fruiting genes, Sci Sc2 Sc4 57-8
hyphal tip bursting 399
transhyphal current 34
Schizosaccharomyces maldevoran 242
Schizosaccharomyces pombe
Ca**-ATPase 355
cadmium 362
calcium uptake 347
copper 362
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DEAE-dextran penetration of walls 46
genes
cta3 355
sod2 331, 439
glucose and 6-deoxy-D-glucose transport
123
GOGAT 241
L-malic acid transport 379
metallothioneins 362-363
myo-inositol transport 316
plasma membrane H*-ATPase 12-13
sodium efflux 439
thiamine transport 310-11
Schizosaccharomyces spp. 197, 312
Schizosaccharomyces versitalis 242
Schwanniomyces occidentalis 49
Scleroderma flavidum 374
Scleroderma spp. 374
sclerotia 467
Sclerotinia minor 196
Sclerotinia sclerotiorum 196, 357, 434
Sclerotium bataticola 196
Sclerotium cepivorum 359
Sclerotium rolfsii
calcium oxalate in hyphal walls 357
oxalate biosynthesis 357-9
pectin-degrading enzymes 359
solubilisation of insoluble soil phosphorus
252
zinc transport 339
SCN see thiocyanate
Scopulariopsis brevicaulis 196
secondary metabolism, shunting to 384-5
selective delignification 183-5
selenate 293
Septoria nodorum 196, 202
serine acetyltransferase 297
Serpula lacrymans
calcium oxalate in hyphal walls 358
droplets 406, 458-9
growth and turgor potential 411-13
hydraulic conductivity 406
osmotic and turgor potentials 404
tolerance of low water potentials 420
translocation
direct monitoring of radioactivity
456-8
effect of low temperature 459—60
mechanism 459-60
phloem translocation, similarity to 460
trehalose as major translocate 459
velocity 456-8
water content of substratum 459
S-formylgiutathione dehydrogenase 187
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S-formylglutathione hydrolase 187
siderophores
aluminium 369
coprogens 369
ferrichromes 369
fusarinines 368
gallium 369
iron
ferric 367
release 370-1
storage 370
mycorrhiza 3724
rhizoferrin 369
rhodotorulic acid 368-9
terminology 367
transport 369, 371-2
types
complexerone 369
hydroxamate 367-9
single cell protein 190
site-directed mutagenesis 14
sodium
active extrusion 438-40
chloride and fungal growth 421, 435-8
concentration in cytoplasm and vacuole
70
efflux 330-5
glucose symporter 2
glycerol co-transporter 433
lyotropic effects 318
micro-element question 317
phosphate transport requirement 261, 265—
6
transport 320-35, 438-9
sodium dodecylsulphate (SDS) 274
soil fungi, tolerance of low water potentials
420, 423
solubilisation of insoluble soil phosphorus
effect on plant growth 252
microbial mechanisms 251-2
mycorrhizal fungi 253
nitrogen, role of 253
organic acids 251-3
organic phosphorus 253-5
solubilisation of metal ions 252
solute potential see osmotic potential
sophorolipids 192
sophorose 157
sorbitol (glucitol) by-pass 95
sorbitol dehydrogenase 90-1
Sordaria fimicola 196
spatial aspects of nutrient aquisition 41-3
Sphaerobolus stellatus 196
Sphaeromonas communis 158

Index

Sphaeropsis malorum 196
Sphaerostilbe repens 349
spore release 398
Sporidiobolus spp. 196
Sporobolomyces roseus 205
Sporobolomyces spp. 182, 197
Sporodina grandis 197
Sporopachydermia spp. 195
Sporotrichum pulverulentum see
Phanerochaete chrysosporium
Stecherinum fimbriatum 271
Stemphylium sp. 452-3
stereology 31
Stereum gauspatum 88
Sterigmatomyces spp. 197
sterols in the plasma membrane 59, 64-5, 74
stress proteins 111, 116-17
stretch-activated ion channels 38
Suillus bovinus
rhizomorphs
translocation 462
water movement 463
sulphur oxidation 299
Suillus brevipes 372
Suillus granulatus 376
Suillus spp. 374
Suillus tomentosus 57
Suillus variegatus 376
suloctidil 329
sulphatases 388
sulphate
protoplasmic concentration 296
transport 289-94
sulphite reductase 295
sulphorhodamine G 467
sulphotransferases 295
sulphur compounds
inorganic, oxidation 298-300
metabolism 294-7, 364
metallothioneins 360-5
storage 2967
translocation 455
volatile 288
sulphur dioxide
beverage/food preservative 288
equilibria in solution 300
tolerance 300-2
transport 300-1
superoxide dismutase 92
surface potential
monovalent cation transport 3224
phosphate transport 266, 376
phosphoryl groups 323
zeta potential 324
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symbiocalcicoles 376
symport 2-3

Talaromyces emersonii 149
techoic acids 254
telurite 293
tetrapentyl ammonium chloride 408
tetraphenylphosphonium (TPP*) 133-4, 211,
326
Thelephora terrestris 283
thermocouple psychrometry 400, 404-5, 411~
13
thermotolerance 117
thiamine (vitamin B;)
analogues 309
binding protein 309-10
function 306
photoinactivation of the transport system
309
requirement 305
transport 308-11
thiamine-phosphate pyrophosphorylase 310
thiocyanate (SCN) 6, 75, 135
Thraustochytrium aureum
ammonia, inability to grow on 196
lysine as growth factor 307
plasma membrane H"-ATPase 12
sodium excliusion 438
sodium and growth 436
solutes, internal concentrations 417
Thraustochytrium sp. 268
Tilletiopsis washingtonensis 182
thiophenol 224
toluylene blue 329
tonoplast
clasticity 74
H*-ATPase
genes 76-9
properties 6-7, 75
structure 75-9
potential difference across 81
pyrophosphatase 79-81
resistance to
nystatin 74
polycations 75
sensitivity to pH 75
solute transfer across 81-6
sterol content 74
Torulopsis bombicola 192
Torulopsis candida 123
Torulopsis glabrata 145
Torulopsis spp. 185
trace metals 337
training for metal tolerance 365

619

Trametes cingulata 171
transhyphal currents 33-9
transaldolase 90-1
transglycosylation 157
transhydrogenation 103
transinhibition 217, 222, 290-1
transketolase 90-1, 189
translocation
basidiomycete fruit bodies 4667
bidirectional 462-3
evaporational flow 4667
flux 455, 459, 463
mechanism
diffusion 449, 453-4
contractile systems 450, 455-6
solution flow 450, 452, 45660
moulds 449-54
Petri-dish culture 449-51
rhizomorphs
bidirectional translocation 462-3
dry matter flux 462
septal pores 4634
vessel hyphae 463-5
water movement 456-66
Serpula lacrymans 456-60
transpiration 466-7
turgor gradients 4601
v-a mycorrhiza 454-6
velocity 457
transport
activation by phophatases 2534
active 1-4
charge balance 134-5, 209, 264
random ligand binding to carrier 268
transinhibition 219, 222, 290-1
stoichiometry 4-5, 15-16, 220
surface potential 266, 3224, 376
trehalase (a, o/-glucoside 1-glucohydrolase)
40, 68, 145
trehalose
compatible solute 442-6
cycle 445
stress metabolite 4401, 446
transport 147-8
water stress plating hypersensitivity 441-2
triacetylfusarinine 370
tricarboxylic acid cycle see citric acid cycle
Trichoderma harzianum 34, 299
Trichoderma koningii 149
Trichoderma lignorum 196, 350
Trichoderma reesii
cellulose utilisation 145, 149-58
cellulases, nomenclature of 154
strain QM6a 149
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Trichoderma sp. 299
Trichoderma spp. 185, 299
Trichoderma viride
DNA breakdown 254
sulphur oxidation 299
translocation 452-3
Tricholoma saponaceum 57
Trichophyton interdigitale 347
Trichophyton megninii, histidine as growth
factor 307
Trichosporon spp. 196
trifluoperazine 329
triose phosphate isomerase 90-1, 110
triphenyl tin 329
triphenylphosphonium (TMP*) 1334
trisaccharide utilisation see disaccharide
utilisation
trivalent metals see multivalent metals
Tsuga heterophila 245
tungstate 289
tunicamycin 309
turgor
maintenance 426
potential
anomolous values 412-413
determination 400
growth 400-3, 408-9, 411-13
values 401-2, 408-9, 411
regulation 426
yield threshold 403
Tween 115, 168
tyrosinase 181-3

UDP-galactose pyrophosphorylase 90-1
UDP-glucose epimerase 90-1
UDP-glucose pyrophosphorylase 90-1
uniport 2-3
upshock 426-9
uranyl ions 51, 127
urea amidohydrolase 236
urea cycle 240
urea transport 207-8
urease 236, 241
Ustilago maydis

glucose transport 123

nitrate assimilation genes 202
Ustilago sphaerogena 267

Vaccinium macrocarpon 374

vacuolar membranes see tonoplast

vacuole
amino acids within 235-7
determination of composition 6773
green plant 66

Index

isolation 71, 74-5
large algal coenocyte 66
lysosome 249
polyphosphate 8
processing of vacuolar enzymes 67
proteinases 68
withdrawal of sap for analysis 66
vanadate 6-7, 75, 334
Varia granulosa 182
veratryl alcohol
involvement in ligninase redox cycle 176
oxidation by ligninase 173-5
oxidising agent 175
wood, ability to penetrate 175
veratry! aldehyde 173
Verticillium atro-album 196
vessel hyphae 463-5
vibrating micro-electrode (vibrating probe)
33
Viets effect 324
vitamin B; see thiamine
vitamin B, see riboflavin
vitamin Bz see nicotinic acid
vitamin By see pantothenic acid
vitamin Bj see pyridoxine
vitamin By see biotin
vitamin By, see cyanocobalamin
vitamins 303, 306
volumetric elastic modulus 409-10
volumetric hydraulic conductance 403
Volvariella volvacea 249-50

wall
absorption of particulates 56
alkanes, adherence 191-2
calcium oxalate 357-9
cation exchange capacity 56-7
charged polymers 45
enzymes 44
expansion 398
elastic extensibility 406
electrophoretic properties 52
flocculation 53-5
hairs 192
hydrophobicity 56-8
ion binding 53-6, 336, 418
lipids within 59
lytic enzymes 398-9
phosphatases 47, 2534
physical properties, alteration 399
polymers, plasicity/rigidity 399
polyphosphate 44
porosity 39-40, 45-50
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relative volume 44, 435
shrinkage 434-5
wall yielding coefficient (extensibility) 403,
406
Wallemia sebe 418, 423
water potential see water relations
water relations
basidiospore discharge 389
compatible solutes 443-6
conditions far from equilibrium 411-15
osmo-acclimation 426
osmoregulation 426
osmotic potential
cardinal 422-3
determination 400, 415
maximum 422-3
minimum 422-3
optimum 422-3
values 404-5, 415-18
osmotic shock 426
spore release, lower fungi 389
tolerance of microorganisms to low water
potentials 420
turgor maintenance and regulation 426
potential
determination 400, 408
growth 400-3
values 4045
volume regulation 426
wall elasticity 410, 425-6
water potential 399, 403-6, 411, 416-17
water stress plating hypersensitivity 441-2
wheat (Triticum aestivum) 252
Wickerhamiella spp. 197
Williopsis mrakii 49
willow (Salix viminalis) 383
wood decay fungi 159-85, 420, 422
Woronin bodies 250

X-polyldipeptidyl aminopeptidase 68
X-ray microanalysis 38, 71, 329
Xeromyces bisporus

growth and turgor potential 402, 404,

408

osmotic potential 418

tolerance to low water potentials 4234
xerophilic 421
xerotolerant 421
Xylaria mali 196
xylanase 153
xylose isomerase 104
xylose reductase (NADPH) 104-6

621

xylose utilisation
biotechnological significance 106-7
ethanol, inhibition by 106-7
fungi capable of 88
glucose repression 106-7
pathways 106-7
xylulose monophosphate pathway 1867

Yarrowia lypolitica (= Candida lypolitica)
386
yeasts
alkane utilisation 191-4
amines, one carbon, utilisation but
inability to grow on 189-90
bottom (lager) 143
Crabtree effect 102-3
Custers effect 101-3
disaccharide utilisation 140-8
ethanol tolerance 109-17
facultatively fermentative 101
glucose and glycoside utilisation 95-104,
141
galactose and galactoside utilisation 107,
141
growth factors 305, 307-16
Kluyver effect 102, 107
methanol utilisation 186-90
monosaccharide utilisation 95-109
non-fermentative 101
obligately aerobic 93
obligately fermentative 101
organic acid utilisation 377-82
Pasteur effect 97-99, 101
phytate, inability to break down 255
RNA, inability to break down 254
single cell protein 190
sulphur dioxide tolerance 300-2
top (ale) 143
xylose utilisation 1047
yield threshold 403
yield value 319

zeta potential 324
zine
accumulation during growth 345-6
potassium efflux 344
toxicity 336, 374
translocation 455
transport 336-46
Zygorrhynchus moelleri 197, 299
Zygorrhynchus spp. 308
Zygorrhynchus vuieminii 299
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622 Index
Zygosaccharomyces bailii tolerance to sodium chloride
benzoic acid transport 381 adaptation to 431
permeability to other organic acids 381-2 in vitro activity of isocitrate
Zygosaccharomyces rouxii dehydrogenase 437
glycerol 429-31, 433 mutants 64, 442
osmotic shock 430-3 sodium extrusion 438-9
plasma membrane tolerance of low water potentials 420, 423
H*-ATPase 12 Zygosaccharomycodes bailii
lipid composition 60 sulphur dioxide transport 301-2
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