572.566 CHE

Page numbers follwed by findicate figures.

A
Abiotical stresses induce Pd
callose, 447448
Abiotic stresses, callose in,
446447
Acer pseudoplatanus, 449
Acetobacter xylinum, 331
Achlya
cytoplasmic (1,3)-3-glucan of,
366-367
Achlya bisexualis, 241, 367
Achnanthes brevipes, 362
Achyla bisexualis, 15
Acidic fibroblast growth factor
(aFGF), 597
Acidic terpenoids, 271
Acremonium, 73
Acremonium persicinum, 139
Actin filaments, 428
Actinidia deliciosa, 441
AFM. See Atomic force
microscopy (AFM)
Agaricus bisporus, 394
Agrobacterium, 328, 329
10C3K strain of, 328
growth of, 331f
LTUS0 strain of, 333, 333f
scanning electron microscopy
on, 331
Agrobacterium curdlan synthase,
288
Agrobacterium LTUS50, 202

Agrobacterium tumefaciens, 202,
329
Alaria angusta, 370
Alkaline peeling, 11
Allium cepa, 441, 503
Alternaria brassicicola, 535
Aluminium
induced callose formation,
505-507
induced inhibition of root
elongation, 506
reducing K* efflux, 500
toxicity, 504
treated plants, 447
Alveolation
in syncytial systems, 429432
Alveoli, 429, 430f
1-Aminocyclopropane-1-carboxylic
acid, 507
Amphibolis griffithi, 474
Amphiobolus, 476
Amphotericin B, 270, 271, 300,
305
AMP-producing genes, 564
AMP synthesis, 563
induction of, 564-565
Anarthriaceae, 633
Angiosperms, 465
Aniline Blue, 11, 265, 267, 295,
309, 397
fluorochrome, 283
fluorophore in, 61
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Anoxia, 510-511
Anticlinal walls (AW), 429, 430,
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callose and, 431432
Antimicrobial peptides (AMPs),
563
Aphanomyces astaci, 240-241, 243,
246
Apodachlya, 408
Apomictic embryo sacs, callose
in, 487
events of embryo sac formation
in, 488
Arabidopsis, 286
pollen grains, 471472
Arabidopsis thaliana, 441, 501, 526
Archaebacteria, 655
Aromatic cradle, 179
Arum alpinum, 476
Ascomycete side-chain-branched
(1,3;1,6)-B-glucans, 16
Ash
seasonal variation of, in
Laminaria hyperborea, 372f
Aspergillus fumigatus, 261-262,
388, 392, 394, 587, 632,
658
cell wall glucan, 18
wall composition of, 393f
Aspergillus nidulans, 261-262, 394
Aspergillus niger, 141
Astasia ocellata, 355
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AtBG_pap gene, 453

AtBG T-DNA insertion mutants,
540

ArCalSIgene, 501

AtGSLS6, 302

AtGSL8 and AtGSL10 proteins,
481

Atgsl10 mutants, 482

Atomic force microscopy (AFM),
60

Avena sativa, 91

AW. See Anticlinal walls (AW)

Azorhizobium caulinodans, 19

Azospirillum brasilense, 19, 336

Azuki bean, 303

B

Bacillariophyceae, 236. See also
Diatoms

Bacillus, 329

Bacillus amyloliquefaciens, 12

Bacillus circulans, 188

Bacillus halodurans, 182

Bacillus subtilis, 136

Bacitracin, 224

Barley endotransglycosylase/
hydrolase, 661

Barley grain, 641

Basic fibroblast growth factor
(bFGF), 596

Basidiomycete side-chain-branched

(1,3;1,6)-3-glucans, 16
Bathycoccus sp. BAN7, 311
Bcl10-Malt1-mediated NF-kappaB

activation, 585
(1,3)-8-p-glucan endohydrolases

GH17 family, 122-128
GH26 family, 132-133
(1,6)-3-p-glucan endohydrolases,
139
B-p-glucan glucohydrolases
in auxin-mediated cell, 145
in pollen development, 146
(1,3)-3-p-glucan phosphorylases,
153-154

(1,3;1,4)-3-p-glucans, 140, 141, 622
in commercial processes, 622
fine structure of, 624-625

cellotriosyl and cellotetraosyl
residues, 624
molar ratios of, cellotriosyl to
cellotetraosyl units, 625
from grasses, 623

(-D-glucosidases of family GH1
action pattern, 142-143
catalytic mechanism, 143
classification of, 139-140
3D structures, 143-145
properties of, 140
substrate specificity, 140-142

B-D-glycoside exo-hydrolases of

family GH3
action pattern, 147-148
catalytic mechanism, 148-150
classification of, 145
3D structures, 150-151
properties of, 145-146
substrate specificity, 146-147
structural determinants of,
151-153
Betula pubescens, 441
(1,3)-B-glucanase
to break down fungal cell walls,
543

degradation of transient callose
wall, 471

in endoplasmic reticulum
membrane system, 542

expressed by tapetum, 470

gene into TMV genome, 541

in regulation of cell-to-cell
transport, 502

roles in plasmodesmatal
trafficking and, 540

transgenes expression in
tapetum, 475

B-glucan biosynthesis in

protozoans and chromistans,

molecular biology of,
248-249

(1,3)-3-glucan endo-hydrolases
activity in early spring, 449
catalysing callose degradation,
443

genes encoding, 452

importance of, 452

limited/absent expression of
gene, 452

localization, 444, 451

plasmodesmal associated, 453

Ulva lactuc, polysaccharide
hydrolysed by, 630

vesicles transportation to, 453

virus recruiting and/or activating,
452

(1,3)-8-glucan in embryophytes,

synthesis of, 285

biochemical identification of
GSL proteins, 296298

callose synthase complexes,
298-303

functional analysis of GSL
genes, 294-296

GSL gene family, 288, 292-294

GSL proteins, 286-288, 287f

(-glucan recognition proteins

(BGRP), 189

(1,3)-3-glucans, 563

anti-inflammatory activity,
597-598

anti-tumor activity of, 594-595

on arthropod immune system,
572

bacterial infections, 591-592

biosensor for, 568

chemical characteristics of, 5-10

chemical structure variants of,
62-67

conformations of, 48-52, 65-67

derivatives of, 24-27

detection of, 11

dietary supplementation with,
599

dissolution of, 11-12

distribution, 655-656
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in embryophytes, 284-285
evolutionary significance of,
660-661

fluorescence spectroscopy, 61-62

forms and functions of, 657
fungal infections, 592-593
in fungi. See Fungi
gelation behaviour of, 93-103
induced AMP synthesis, in
Drosophila, 565f
induced coagulation, in
horseshoe crabs, 567f
induced proPO activation, in
crustaceans, 569f
ischemia/reperfusion injury,
595-596
isolation of, from cell walls,
389-391
labelling of, using Dectinl-Fc
chimeric protein, 398f
in lichens, 406407
linear, 399, 407
localization of, 399f
location of, in fungi, 409f
mammalian receptors for, 580
complement receptor 3,
581-582
dectin-1, 582-587
lactosylceramide, 580-581
scavenger receptors, 581
microscopy, 60-61
occurrence of, 658
in oomycetes
oomycete cell wall, 407408
storage (1,3)-3-glucans,
408-409
SAXS, 61
sedimentation analysis, 61
solid state '*C NMR of, 58-60
solid state conformations in,
52-67
to stimulate innate immunity
and, 579
and stimulation, of innate
immunity, 598-600

structural variations in, 396-405

structure/activity relationships
with, 587-588. See also
Dectin-1
structure and molecular
organization of, in yeast
and module cell walls,
391-396
structures of, 12
synthases, 241-242
triggering release of immune
components from, 571
and viral infections, 593-594
in vivo
effect, administration on, 590
effects, in animal models of
disease, 590-591
pharmacokinetics,
pharmacodynamics and
bioavailability, 588-589
and wound repair, 596597
x-ray diffraction of, 54-58
yeast cell wall structure,
260-261, 260f

(1,3;1,2)-B-glucans

side-chain-branched, 20

(1,3;1,4)-B-glucans, 178, 621, 622,
629. See also (1,3; 1,4)-3-D-

glucans
in aleurone-rich fraction, 643
among different taxa, 659
biological role of, 625
concentrations of, 629
effects of fine structure on,
627-628

formation of gel-like matrices

in, 625-627
as source of metabolizable
energy, 629
in cell walls of mature wheat
grains, 642
cereal, 21-22
from Cetraria islandica, 628
chlorophyte, 23-24
chromalveolate, 23-24

chromistan, 23-24
concentrations and locations, in
cereal grains, 637-639

in barley, 638-639
cereals other than oats and
barley, 639
developing oat genotypes
with, 639
quantification of, 638
reducing concentrations of,
638
in whole grains, 637-638
in cultivars of oats, 642
distribution of, 629, 631
in angiosperms, 632-634
in cell walls, of mature grains,
640-643
chromalveolates, 632
lichens and fungi, 630-632
plants other than angiosperms,
630
prokaryotes, 632
effects of environment on,
639-640
environmental factor implicated
in, 640
Equisetum arvense, 22
evolutionary significance of,
660-661
fungal cell wall, 23
genes, in biosynthesis of, 660
in grasses, 21-22, 622
interactions, 627
lichen, 23
liverwort, 23
location vegetative organs, of
Poaceae, 634-636
transmission electron
micrographs, 635
occurrence of, 658-659
within plant variation in, 640
rhodophyte sulfated, 24
role in cell-wall architecture, of
Poaceae, 637
stock feed formulations for, 623
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(1,3;1,4)-3-glucans (Continued)
in walls of E. arvense, 630
in walls of starchy endosperm,
629
in wheat grain, 628
(1,3;1,6)-3-glucans
branch-on-branch, 1619, 392
chemical structure of, 357, 358f
cyclic, 19-20
side-chain-branched, 14-16
(1,6)-3-glucans
localization of, 399f
B-glucans biosynthesis,
hypothetical model for, 234f
B-glucans biosynthesis in
Protozoans and
Chromistans, biochemistry
of
assay conditions and kinetic
parameters, 239-240
biosynthesis of side-chain-
branched (1,3;1,6)-3-
glucans, 248
model organisms, 235-236
modulation of (1,3)-3-glucan
synthase activities in vitro,
240-244
product characterization,
246-248
purification of (1,3)-3-glucan
synthases, 244-246
subcellular localization of
B-glucan synthases and
preparation of cell-free
extracts, 236-239
(1,3)-3-glucan synthases
movement on cell wall surface,
267f
fungal FKS genes, role in,
442443
genes encoding, 452, 657-658
and Pd conductivity, 445
(1,3;1,4)-3-glucan synthases,
659-660
(1,3)-B8-glucosidic linkages, 176

(1,4)-3-glycosidic linkages, 393
BGRP. See 3-glucan recognition
proteins (BGRP)
BrhCBMS, 182
(1,3)-B-homopolymers, 175, 176
Bioassays, 341
Biofilm matrix, 388
Biosynthesis of linear (3-glucans,
hypothetical model for,
234
Biosynthetic enzymes for (1-3)-3-
glucans
catalytic subunit, 261-263
cell wall integrity checkpoint in
yeast, 269-270
cross talk in the regulation of
other cell wall components,
270-271
glucan synthase inhibitors,
271-272
glucan synthesis in spore
formation, 267-269
other proteins associated with
glucan synthase activity,
264
regulation of (1,3)-3-glucan
synthesis in yeast
factors involved in the
regulation of glucan
synthase activity via Rholp,
264-265
location of (1,3)-3-glucan
synthase, 266
movement of Fks1p in the
plasma membrane, 266-267
post-translational modification
of Rholp, 265
transcriptional regulation of
the FKS genes, 265-266
regulatory subunit, 263-264
Biosynthetic enzymes for (1-6)-3-
glucans, 272-273
Biotic stresses, callose in, 525-531
herbivorous attack, 451452
viral infection, 452-453

hydrolysis of callose and
gating of Pd, 454
Blaberus craniifer, 570
Blaberus discoidalis, 571
Blastomyces dermatitidis, 400
(1,3)-3-linked gluco-
oligosaccharides, 243
Blumeria graminis, 293, 532
Boltzmann constant, 70
Botrychium virginianum, 448
Botryosphaeria rhodina, 16
Botrytis cinerea, 388, 536
Bradyrhizobium japonicum, 5, 19,
336
nodulation and, 338-339
strains, 19
Brevicoryne brassicae, 143
Bromeliaceae, 634
Brown algae. See Phaeophyceae
Bryophyllum daigremontiana, 202
Bryophytes, 23
BspCBM28, 185

C
Ca’* influx, 543
Calcofluor white, 271
Callose, 11, 14, 283, 284, 364
accumulation, 294f
AW and, 431432
deposition, 305-306, 432434
after microbial attack, 528
function of, in cytokinesis,
434-435
periclinal wall and, 431-432
plant cytokinesis and, 425
in pollen tubes, 473
and role in, flowering plant, 465
Callose during development, 448
cotton fibre elongation, 451
definitive and dormancy callose,
449451
sieve plate pore development,
448
Callose formation
and anoxia, 510-511
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and gravitropic response, 513
kinetics Al-induced and
digitonin-induced, 503
metal toxicity and, 502-508
aluminium, 504-507
manganese (Mn), 507-508
in response to abiotic stress,
499-502
and temperature stress, 511-513
TTSS suppressing, 538
wounding, osmotic stress and,
508-510
Callose localization
in Pd and sieve plates, 441442
localization of callose, 442
raised collar structures, 442
Callose SCW, during microgamete
development, 476
Callose synthase (CalS), 300, 432
cellulose and, 512
components of, 530
gene GSLS, 538
genes coding for, 514
inhibition of, 536
in plants, 442
preparations, 299
molecular weight of major
polypeptides present in,
297-298
purify and characterization, 529
regulatory mechanisms, 300f,
543
role in regulating of, 531
Callose synthesis, regulation of,
303-304, 306-309
synthesis of (1,3)-3-glucans in
chlorophytes, 309-311
synthesis of (1,3)-3-glucans in
rhodophytes, 311-312
Calmodulin, 302
Calnexin, 301
CalS. See Callose synthase (CalS)
Candida albicans, 153, 261, 262,
271, 272, 388, 400, 599
cell wall glucan, 18

Candida enzyme, 153
Candida glabrata, 396
Capsular polysaccharide (CPS),
342
Carbohydrate-Active enZymes
(CAZy) database, 121,
139
Carbohydrate-binding modules
(CBM), 172-174
biochemical analysis of
CBM13, 188-189
CBM39, 189-191
classification, 173-174
ligand binding profiles for,
172
structural comparison of,
191-192
structure-function of
CBM4, 176-179
CBMO, 179-182
CBMI11, 182-183
CBM17, 183-185
CBM22, 186
CBM28, 185
CBM43, 186-187
three-dimensional structures for,
177
Carboxymethylation, 72
k-carrageenan, 134
Caspofungin, 270, 271
Catalytic acid, 123
Catalytic base, 123
CAZy. See Carbohydrate-Active
enZymes (CAZy) database
CBM4, 176-179, 191
aromatic cradle, 179
CfCBM4-1, 179
TmCBM4-2, 177-178, 179
CBM6, 179-182, 191
CBM11, 182-183
CBM13, 188-189
CBM17, 183-185
CBM22, 186
CBM28, 185
CBM43, 186-187

Cellotriosyl, 63
Cell plate, formation of, 428-429
Cell plate assembly matrix
(CPAM), 428
Cellular immunity, 571-572
Cellular metabolism, global
and curdlan, 335
Cellulins, 408
Cellulomonas, 329, 335
Cellulomonas falvigena, 13
Cellulomonas fimi, 149, 177
Cellulomonas flavigena
floc formation and, 334
KU, 332
Cellulose colocalization, with
callose, 472
Cellulose synthase-like (CSL)
proteins, 287-288
Cellulosimicrobium cellulans, 188
Cellvibrio mixtus endoglucanse 5 A
(CmCBM6-2), 180
Cell wall glucan
Aspergillus fumigatus, 18
Candida albicans, 18
Pythium aphanidermatum, 18—19
Saccharomyces cerevisiae, 16-18
Cell wall polysaccharides, 367-368
Cell walls, fungal
(1,3)-3-glucans, 388
isolation of (1,3)-3-glucans
from cell walls, 389391
structural variations, 396405
structure and molecular
organization of, in yeast
and module cell walls,
391-396
chemical composition of yeasts
and fungi, 389¢
fractionation. See Fractionation,
of cell walls
protocol for extraction of
components, 390, 391f
Cell walls and 3-glucans in yeast,
260261, 260f
Centrolepidaceae, 633
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Cereal 3-glucans
behaviour of concentrated
solutions, 91-93
gelation of, 100-103
physical properties of, 22
solution properties of, 81-82
Cerkl mutants, 535
Cetraria islandica, 407, 630, 658
CfCBM4-1, 179
Chaetoceros brevis, 362
Chaetoceros mulleri, 16
Chain association, 49-52
Chain shape, 49
Chain stiffness, 48
CHAPS. See 3-[(3-
cholamidopropyl)-
dimethylammonio]-1-
propane sulfonate (CHAPS)
CHAPSO. See (3-[(3-
cholamidopropyl)-
dimethylammonio]-
2-hydroxy-1-propane
sulfonate) (CHAPSO)
Charophytes, 23
Chitin, 11, 261
Chitinases, 535
Chitin hydrolases, 527
Chitin oligosaccharide elicitor
binding protein, 534
Chlamydomonas reinhardtii, 309,
310
Chlorarachniophyceae. See
Chlorarachniophytes
Chlorarachniophyta. See
Chlorarachniophytes
Chlorarachniophytes, 371-372
(3-[(3-cholamidopropyl)-
dimethylammonio}-
2-hydroxy-1-propane
sulfonate) (CHAPSO), 238
3-[(3-cholamidopropyl)-
dimethylammonio]-
1-propane sulfonate
(CHAPS), 238, 245, 296
detergent extraction, 297

Chondrus crispus, 312
Chorda filum, 370
Chromatin immunoprecipitation
(ChIP), 265
Chromistans
types and structures of
polysaccharides in, 354¢
Chrysochromulina, 357
Chrysolaminarin and spores, 362
Chrysolaminarins, 15, 236, 357,
359, 364
diel changes in, 361f, 362
formation of resting cells and,
362
formation of spores and, 362
Chrysophyceae. See Chrysophytes
Chrysophytes, 364-365
Clostridium cellulovorans cellulase
(CcCBM17), 183185
Clostridium stercorarium Xylanase
(CsCBM6-3), 180
Clostridium thermocellum, 132
Clostridium thermocellum xylanase
(CrCBM6), 180
Coat protein, 452
Coccidioides immitis, 400
Coleochaete scutata, 660
Collema leptosporum, 407
Colletotrichum lagenarium, 535
Colletotrichum lindemutianum, 154
Complement receptor 3, 581-582
Conduritol B epoxide, 149
Congo Red, 244, 271
Conidia
comparison of wall composition
between, and Hyphae, 399
antifungal compounds,
401402
cell wall mutants, 402
dimorphic forms, 400401
environmental conditions, 401
Coomassie Blue, 243, 245
Coprinus cinereus, 394
Coscinodiscus concinnus, 362
Coscinodiscus nobilis, 359

Covalently bound wall proteins
(CWP)
GPI-anchored, 396
schematic representation of, in
yeast, 395f
COX activation, 584
Cox-Merz rule, 83
CP. See Cross polarization (CP)
CPAM. See Cell plate assembly
matrix (CPAM)
CPS. See Capsular polysaccharide
(CPS)
CR3. See Complement receptor 3
Craspedostauros australis, 359
CrdASC gene, 203-205
CR3-deficient leukocytes, 582
CrdR gene, 205-206
CrdS, 288
C-reactive proteins, 567
Critical gelation point, 93
CR3-mediated phagocytosis, 582
Cross polarization (CP), 53
Cryogelation
of water-soluble polymers, 103
Cryptococcus neoformans, 388,
400, 589, 593
CsCBM6-3, 191
CslF cellulose synthase-like genes,
644
CCBM11, 183
CiCBM22-2, 186
C-type lectin-like receptors, 584
Curdlan, 13
behaviour of concentrated
solutions, 84-85
biosynthesis locus, 202
chain, 214-216
crdASC gene, 203-205
crdR gene, 205-206
enzymology, 211
formation and functional roles,
331-336
gelation of, 93-96
global cellular metabolism and,
335
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transmission electron
micrographs of, 360f
Dictyonema glabratum, 407
Dictyostelium discoideum, 246247
Digitonin, 296
Dilute solution
definitions of molecular
Curdlan sulfate, 593 D parameters, 69~80
CWP. See Covalently bound wall Daylily. See Hemerocallis fulva Dimethyl sulfoxide (DMSO), 13,
proteins (CWP) Dectin-1, 581-587, 593, 595. See 47

membrane typology, 211-212
ntrBC, 206

ntrC, 207-208

ntrYX gene, 208-209
occurrence, 328-330, 330«
pSSA gene, 205

relA gene, 209-211

Cytokines, 571
Cytokinesis, 398, 470
function of callose in, 434435
plant, callose and, 425
Cytoplasmic (1,3)-3-glucan
of Achlya, 366367

Cyanidioschyzon merolae, 311
Cyclic (1,3)-3-glucans
formation and functional roles
hypo-osmotic conditions,
adaptation to, 337-338
nodulation and N,-fixation,
338-340
suppression of plant defense
response, 340-342
occurrence, 336-337
Cyclic (1,3;1,6)-3-glucans, 19-20,
216-222
bioassays and, 341
formation and functional roles
hypo-osmotic conditions,
adaptation to, 337-338
nodulation and N,-fixation,
338-340
suppression of plant defense
response, 340-342
molecular genetics of, 216-219
ndvB genes, 219-221
ndvC genes, 221-222
ndvD genes, 221-222
ndv genes, 216-219
occurrence, 336-337
structure of, 19
Cyclotella cryptica, 236, 246, 362

also (1,3)-3-glucans
with CD37, 585
to enhance TLR-mediated
cytokine, 586
expressing in leukocytes, 583
inducing autoimmune diseases,
586
in mammalian systems, 587-588
mediating cellular responses, 584
mediating IL-6 production, 586
receptor for (1,3)-3-glucans,
590
recognising synthetic oligomeric,
587
role in, innate immune response,
592
signalling, 585

Dectin-1, 190-191
Dectinl-Fc chimeric protein

labelling of (1,3)-3-glucans
using, 398f

Degree of polymerization (DP),

11, 355

Denaturation - renaturation (DR)

process, 88

Dentritic cell-associated C-type

lectin-1 (CLEC7A). See
Dectin-1

Dinoflagellates, 371
Dinophyceae. See Dinoflagellates
Dinophyta. See Dinoflagellates
Disaccharides, 342
Dithiothreitol, 244, 270
Dityrosine, 267
DMSO. See Dimethyl sulfoxide
(DMSO)
DP. See Degree of polymerization
(DP)
2D-PAGE analysis, 245
DR. See Denaturation —
renaturation (DR) process
Drosophila GNBP3, 570
Dunaliella salina, 311
Dye
phenoxazone, 11
triphenylmethane, 11
Dynactin. 269

E

Ecdeiocoleaceae, 633

Ecdeiocolea monostachya, 633

Echinocandin drugs, 271

Echinocandins, 271
LY303366, 264

Ecklonia radiata, 370

EGTA, 302

Cylindrotheca closterium, 362-363
Cylindrotheca fusiformis, 359
Cyperaceae, 634

Cystophora scalaris, 370
Cystoseira barbata, 371

Cystoseira crinita, 371

CYTI gene, 499

2-Deoxy-D-glucose (DDG), 446
Deschampsia antarctica, 621
DEX]I gene, 475
Dianthus caryophyllus, 441
Diatoms, 358
callose, 364
chrysolaminarin, 359-364

Eisenia bicyclis, 12, 139, 370

Eisenia foetida, 570

Emiliania, 357

Emiliania huxleyi, 357

Endoplasmic reticulum (ER), 439

Equisetum arvense
(1,3;1,4)-3-glucans, 22
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Equisetum spp, 630, 660

Erwinia amilovora, 539

Escherichia coli, 303, 390

EST databases, 249

Eubacterial (1,3)-3-glucan synthase
genes, 658

Euglena gracilis, 153, 235-236,
238,241-242, 244, 245,
246, 354

biosynthesis of paramylon in,

356

Euglenids, 354-356

Euglenophyceae. See Euglenids

Euglenophyta. See Euglenids

Evernia, 632

Exol, 151

F

FAB. See Fast atom bombardment
(FAB)

Factor C, 566

Factor G, 566

Fast atom bombardment (FAB),
370

FK506, 266

FKS gene, 443, 530, 658

Fks1p-GFP, 267

FKS proteins, 658

Flagellariaceae, 633, 634

Flagellaria guineensis, 633

Flagellaria indica, 633

Flagellin sensitive 2 (FLS2), 538

Flavobacterium meningosepticum,
149

Flg22 receptor, 538

Flory universal viscosity constant,
71

Fluorescence resonance energy
transfer (FRET), 62

Fluorescence spectroscopy,
61-62

Fractionation, of cell walls, 390

protocols for, 390, 391f
Fraxinus excelsior, 449
Free fatty acids (FFAs), 536

FRET. See Fluorescence resonance
energy transfer (FRET)
Fungi
(1,3)-B-glucans in
cell walls. See Cell walls,
fungal
fungal and yeast, extracellular
polysaccharides, 387-388
location of, 409f
biofilms, 388
Fusarium graminearum, 536

G
Galactomannan, 18
Galdieria sulphuraria, 311-312
Gelation behaviour
of (1,3)-3-glucans, 93-103
Gemini pollen 1 ( geml ) mutants,
482
Gentiobiose - enzyme models, 152
GHI16, 189-190
GH17 (1,3)-3-D-glucan
endohydrolases, 122-128
catalytic mechanism, 124-128
classification of, 122
properties of, 122
structure of, 123-124
substrate specificities of,
122-123
transglycosylation reactions, 128
GH17 (1,3;1,4)-3-p-glucan
endohydrolases, 128-132
catalytic mechanism, 131
classification of, 128-129
3D structure of, 131-132
properties of, 129-130
GH26 (1,3;1,4)-3-D-glucan
endohydrolases, 132-133
GH17 enzymes, 121
GH16 family
evolution of, 138-139
GhGSLI in cotton fibres, 443
Gigartinales, 630
GIP-1 protein, 155
GLS genes, 479

Glucanase, 453

Glucans, 259

Glucan synthase-like(GSL) gene,
530

Gluconacetobacter xylinus, 242

Glucuronoxylmannan, 589

Glyceollins, soybean, 341

Glycine max, 302, 512

Glycine-rich protein, cdiGRP, 542

Glycogens, 366-367, 408—409

Glycoprotein, 243

Glycosidic oxygen

protonation of, 125

Glycosylation, 309

Glycosylphosphatidylinositol, 17

Glycosylphosphatidylinositol-
anchored protein, 444

Glycosyl-phosphatidylinositol
(GPD), 261

Glycosylphosphatidylinositol
(GPI)-anchor, 395-396

GNBP?3 protein, 564

GNBP proteins, 565

Golden algae. See Chrysophytes

Golovinomyces cichoracearum,
532,534

Gossypium barbadense, 441

Gossypium hirsutum, 285, 292, 441

GPI-anchor. See Glycosyl
phosphatidylinositol (GPT)-
anchor

Gram-negative bacteria, 332

Gram-positive Cellulomonas, 120

Gravitropism, 513

Green fluorescent protein (GFP),
443

Grifola frondosa, 588

GSL gene family members, in
Arabidopsis, 531

Gsll/glslgsl5/ + plants, 479

GSL (Glucan Synthase-Like) genes,
442,443,531

Gsll mutation, 479

GSLS5 null mutants, 542

GSL proteins, 442, 543
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GT2 cellulose synthase-like (CSL)
proteins, 659

GT2 enzyme, 224

GT48 enzymes, 309

GT48 family, in angiosperms, 658

GT?2 protein-encoding gene, 658

Guanine nucleotide-binding
proteins (GNBPs), in
Drosophila, 564

Gut associated lymphoid tissue
(GALT) expression, 600

Gymnosperm pollen tubes, slow
growth, 660

Gyration

mean square radius of, 70

H
Haemolymph clotting, 565-567
Haptophyceae, 357-358
Haptophyta. See Haptophyceae
Haramonas dimorpha, 15, 372
Hemerocallis fulva
meristematic cells of
cell plate in, 426f
cytokinetic apparatus in, 426f
Heterokontophyta. See Diatoms
Histoplasma capsulatum, 400
Hordeum vulgare, 292, 298, 441,
633
Horseshoe crab TGase, 567
Hrp mutants, 538
Huggins constant, 89
Human isoform (hDectin-1E), 583
Hydrodynamic volume
of polysaccharide, 48
p-hydroxymercuribenzoate, 244
Hyphae
comparison of wall composition
between, and Conidia, 399
antifungal compounds,
401402
cell wall mutants, 402
dimorphic forms, 400401
environmental conditions,
401

Hyphal, cell walls
chemical composition of, 368¢

I

I.C. streptococcal type 37 (1,3;1,2)-
@-glucan, 342

IgE responses, 598

IMC carcinoma, 598

IMD pathway, 564

Immunoreceptor tyrosine-based
activation-like motif
(ITAM), 583

Inositol 1,4,5-trisphosphate (IP3),
513

ITonomycin, 501

Ishige okamurai, 370

J
Joinvilleaceae, 633
Juncaceae, 634

K
Kappapheus, containing sulfated
form glucan, 659
Kappaphycus alvarezii, 630
Keratin sulfate, 134
Kinesin, 479
K1 killer toxin, 271
KRES6, 248
KRE genes
mutations in, 402
KreSp, 272
Kuhn’s length, 69

L

Lactosylceramide, 580-581

Lamellibrachia satsuma, 248

Laminaria cichorioides, 370

Laminaria digitata, 122, 370

Laminaria hyperborea, 369,
370

seasonal variation of laminarin

and ash in, 372f

Laminaria longicrusis, 371

Laminaria saccharina, 176

Laminaribiose phosphorylase,
153
Laminarins, 14-15, 236, 370, 371,
589
seasonal variation of, in
Laminaria hyperborea,
372f
Larix laricina, 14
Lectin, 570
Lemna gibba, 508
Lentinan, 78
gelation mechanism proposed
for, 97
Lentinus edodes, 78
Leptomitus lacteus, 367
Leucine-rich repeats (LRRs), 526
Leucosin, 16, 359
Lewis lung carcinoma, 598
Lichens
(1,3)-3-glucans in, 406407
Light-induced paramylon
kinetics of, 355, 356f
Lignin, 140
Limpet pollen (lip) mutants, 482
Linear (1,3)-3-glucans, 12-14,
234f, 399, 407. See also
Curdlan
dilute solution properties of,
70-73
in walls, gametophytes and
gametes, 466
Linear (1,3;1,4)-3-glucans, 20-24
Lipopolysaccharides (LPS), 331,
342, 566
Lipoteichoic acids, 567
Lolium multifiorum, 292
Lolium perenne, 633
Lophocolea bidentata, 23
LPS-induced haemocyte
exocytosis, 566. See also
Lipopolysaccharides
(LPS)
LRR transmembrane receptor
kinase, 538
Lycopersicon esculentum, 441



672 Index

M

Macrocystis, 368
Magic angle spinning (MAS),
18
Magnolia kobus, 449
MALDI. See Matrix-assisted
laser desorption/ionization
(MALDI)
MALS. See Multi-angle laser-light
scattering (MALS)
Malus domestica, 441
MAMP-induced signalling, 538
Manduca sexta, 570
Mannan, 587
Mannoproteins, 16, 261
Marine diatom. See Diatoms
Mark-Houwink-Sakurada ( MHS),
81
of cereal, 82
MAS. See Magic angle spinning
(MAS)
Matrix-assisted laser desorption/
ionization (MALDI), 370
Megagamete development, in
Arabidopsis, 483487
different stages of, 485
ovule development, 484
Melanin production, 568
Melanization, of microbial
pathogen, 568
Melanization cascade, 568-571
Meristematic cells, 425
cell plate formation in, 428
cell plate in, of daylily, 426f
cytokinetic apparatus in, of
daylily, 426f
Metal toxicity, 502
Methanol, 54
a-methyl-D-glucoside, 242
MHS. See Mark-Houwink-
Sakurada ( MHS)
Micrasterias, 630, 659
Microgamete development, 466
appearance of callose during, 468
in Arabidopsis, 466, 469

meiosis to cytokinesis,
469470
premeiosis I and II, 469
released microspore I, 470
released microspore 11,
470471
second mitotic division to,
471
cell wall compositions and
changes, 467
functions for callose during, 473
during cytokinesis, 476480
megagamete development,
482483
in post-meiotic male gamete
development, 480482
in special cell wall, 474-478
pollen development, 467
Micromonas pusilla, 311
Microsporogenesis, 466
Microtubules, 428
MLG:xyloglucan
endotransglucosylase
(MXE), 660
Mlo mutants, 536
MLO protein, 537
Mn toxicity, 507-508
Monodus subterraneus, 23,372,
632
Moth bean (Vigna aconitifolia),
308 '
Movement proteins (MPs), 452
interactions with microtubule and
microfilaments, 453
MS/MS proteomic analysis, 443
Multi-angle laser-light scattering
(MALS), 11
Multinucleate cytoplasm, 429
Mung beans (Vigna radiata), 301,
307
Mutants
cell wall, 402
Mycolaminarins, 15, 236, 237, 365,
366-367, 408
MyD88-coupled TLRs, 585

N

N-acetyl-3-glucosaminidase, 146,
149, 151, 388

N-acetylchitooligosaccharides, 534

N-acetylglucosamine (GIcNAc),
261

N-acetylhexosamine residues, 15

NaGSLI gene, 443, 530

NaGSL1 protein, 295-296, 297,
308

NBS-LRR proteins, 526

NCD. See Nuclear-cytoplasmic
domain (NCD)

NdvB genes, 219-221

NdvC genes, 221-222

NdvD genes, 221-222

Ndv genes, 216-219

Nebenlinien, 364

Neo 3-glucans, 28

Nereocystis, 368

Neurospora crassa, 262, 263, 264,
288, 394

Neurotrophin 3 (NT-3), 596

Newropogon, 632

Newtonian plateau, §2

Newtonian viscosity, 90

Nicotiana, 284

Nicotiana alata, 14, 287, 297, 304,
308

Nicotiana benthamiana, 441, 539

Nicotiana plumbaginifiolia, 541

Nicotiana sylvestris, 541

Nicotiana tabacum, 441, 452

pollen tube, 473

Nilaparvata lugens, 452

NMR. See Nuclear magnetic
resonance (NMR)

N-myristoylation, 309

NO, in primary signals of anoxia, 511

Nodulation, 338-340

Non-Newtonian fluids, 82

NtrBC gene, 206

NtrB gene, 206-207

NtrC gene, 207-208

NtrYX gene, 208-209
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Nuclear — cytoplasmic domain
(NCD), 426

Nuclear factor of activated T-cells
(NFAT), 585

Nuclear magnetic resonance
(NMR), 47, 390

in solid state, 53-54
Nystatin, 271

0
Ochromonas malhamensis, 365
Ochromonas tuberculatus, 365
0eCBM43A, 186-187
0eCBM43B, 187
Olea europaea, 186
(1,3;1,4)-oligoglucosides, 24
Oligomers, 65
Oligosaccharide, 5
Oomycetes
(1,3)-B-glucans in
oomycete cell wall, 407408
storage (1,3)-B-glucans,
408-409
Oomycota, 365
cellulin, 367
cell wall polysaccharides,
367-368
chemical structure of, 366f
mycolaminarin, 366-367
Opsonins, 571
Optical rotatory dispersion (ORD)
in curdlan, 72
ORD. See Optical rotatory
dispersion (ORD)
Oryza sativa, 292
cross-sections of, 430f
wall development in endosperm
of, 431f
Ostreococcus tauri, 310
Oxidation
of scleroglucan, 80

P
Pachyman, 13
Paenibacillus, 390

Papulacandin B, 244
Papulacandin B-resistant mutant,
262
Papulacandins, 271
Paracoccidioides brasiliensis, 396,
400
Paramylon, 13, 235, 242
Paramylon granules, 354, 355
biosynthesis of, in E. gracilis,
356
freeze-etch electron micrographs
of, 355f
light-induced, kinetics of, 355,
356f
Paramylon synthase, 245
Parmelia, 632
Parmeliaceae, 632
Parmotrema, 632
Pathogenesis-related (PR) proteins,
443
Pavlova mesolychnon, 13, 357
Pavlova prymnesiida, 357
Pd. See Plasmodesmata
Pd callose synthase-associated
protein, 443
Pd regulation, by callose turnover,
444446
Pellicle, 331
Penl-1 mutant, 536
PEN1/ROR2 syntaxins, 537
Peranema trichophorum, 13, 355
Pergularia daemia, 476
Periclinal wall
callose and, 431432
Peridinium westii, 23, 371, 632
Periodate-Schiff reaction, 11
Peronospora parasitica, 293, 532
PGG-(1,3)-3-glucan, 591
Phaeocystis, 357, 358
Phaeocystis globosa, 357
Phaeodactylum tricornutum, 248,
249, 359
Phaeophyceae, 368-371
Phaseolus vulgaris, 441, 443, 512
Phenoloxidase (PO), 568

Phenoxazone dye, 11
Phragmoplastin, 295, 302
Phragmoplasts, 425
development in syncytial
systems, 426-428, 4277f
Phythium debaryanum, 408
Phytoalexins, 527
Phytophthora, 235
Phytophthora cinnamomi, 235, 243,
246, 247
Phytophthora genus, 248
Phytophthora infestans, 249, 368
Phytophthora palmivora, 237, 241,
256, 366
spores, 408
Phytophthora parasitica, 15, 408
Phytophthora ramorum, 249
Phytophthora species, 248
Phytopthora sojae, 155, 238, 240,
246, 249, 340
Pichia pastoris, 390
PI3K/AKkt signalling, 592, 596
PI3K inhibitor, 592
PI3K pathway, 597
Pinnularia, 359, 364
PIR. See Putative proteins with
internal repeats (PIR)
Pir proteins, 17
Pisum sativum, 441,512, 535
Plant-bacteria interactions
callose in, 537-539
extracellular enzymes for, 539
MAMP elicitors, 538
producing negatively charged
exopolysaccharides in, 539
Plant defense response, suppression
of, 340-342
Plant-fungi interactions
and callose-containing papilla
formation in, 533
callose in, 532-537
Plant—microbe interactions
enzymes of general cell wall,
536
function of callose in, 525
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Plant—pathogen interactions, 543
papillae, as defence mechanism,
529
role of callose in, 543
Plant~virus interactions
callose in, 539-542
AtBG T-DNA insertion
mutants, 540
barrier to viral spread, 542
callose deposition, at
plasmodesmata, 540
cdiGRP, role of, 542
expression antisense (1,3)-3-
glucanase, 541
localization of, 541
movement proteins, role of,
541
Plasmalemma, 443
Plasmodesmata, 439. See also
(1,3)-glucanase
Al treatment induced callose
deposition around, 506
callose deposition at, 531
callose levels, 540
callose turnover at, 540
cell-to-cell transport processes
through, 502
coefficient of conductivity of,
540
conductivity, 440441
electron micrographs of, 440
flow resistance due to, 512
intercellular communication
through, 507
intercellular trafficking via, 541
plant viruses replication through,
539
structural changes in, 441
structure of, 439—440
synthesis and hydrolysis of
callose, 441
of virus-infected plant tissue, 539
Platelet-derived growth factor A
(PDGF-A), 597
Platelet-derived growth factor B
(PDGE-B), 597

Pleurochrysis haptonemofera, 357
Pleurotus tuber-regium, 80
Plodia interpunctella, 189, 570
Pmr4 mutants, 534, 542, 543
Pneumococcal type 37 (1,3;1,2)-
3-glucan
enzymology, 224
membrane topology, 223-224
molecular genetics, 222-223
Pneumocystis, 586
Poaceae, 658, 660
Polygonum-type development,
486
Polygonum-type embryo sacs, 485
Polypodium vulgare, 448
Polysaccharide chain
network formation, 52
Polysaccharide conformation
principles of, 48-52
Polysaccharides, 660
cell walls, of oomycetes,
367-368
chrysolaminarin and, 359-364
degradation of, 365
extracellular, fungal and yeast
(1,3)-3-glucan, 387-388
storage, in euglenids, 354
types and structures of, in
protozoans and chromistans,
354«
x-ray fibre diffraction of, 53
Populus tremula, 137
Populus trichocarpa, 288
Poria cocos, 13,72
Porphyra purpurea, 312
Poterioochromonas malhamensis,
365
PPB. See Predictive preprophase
band (PPB)
Predictive preprophase band (PPB),
425
Prenylation, 309
Product entrapment, 245, 261, 262,
263, 297
ProPO-activating enzyme, 571
ProPO system, 568

(1,3)-3-glucan-induced activation
of, 570
Proteinaceous inhibitors
of plant, 154155
Protein disulfide isomerase (PDI),
301
Protein kinase B (PKB), 592
Proteins
biochemical analysis of, 188-192
CBM. See Carbohydrate-binding
modules (CBM)
GPI-anchored, 395-396
overview, 171-172
PIR. See Putative proteins with
internal repeats (PIR)
structural properties of, 172-174
Protozoans
types and structures of
polysaccharides in, 354¢
Proxin, 567
Prymnesiophyceae. See
Haptophyceae
Pseudoalteromonas carragenovora,
135
Pseudomonas aeruginosa, 596
Pseudomonas syringae, 536
Psilotum nudum, 448
PSSA gene, 205
Pullulan, 587
Putative proteins with internal
repeats (PIR), 394
Saccharomyces cerevisiae and,
395
Pythium aphanidermatum, 408
cell wall glucan, 18-19

Q

Quantazyme, 390

Quartet (qrt) mutations ( grtl-3),
480

Quercus rubra, 505

R

Ralstonia solanacerarum, 539
Ramalina celastri, 407
Ramalina usnea, 407
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RelA gene, 209-211

Resorcin blue, 11

Resorcinol blue, 16

Resting cells

chrysolaminarin and, 362

Restionaceae, 633, 634

Reviews of Pure and Applied
Chemistry, 1

Rhizobium, 99, 329

Rhizobium loti, 19

Rhizopus arrhizus, 135

Rhodophyte sulfated (1,3;1,4)-3-
glucans, 24

Rhodothermus marinus (RmCBM4-
2), 176

Rhol GTPase, 531

Rholp, 263

Rice. See Oryza sativa

Rimelia, 632

R/K-X-G-G, 263

ROP1, 302

R protein, 527

S
Saccharomyces cerevisiae, 12, 16,
121, 251, 261, 262, 271,
272, 285, 389, 391-392,
394, 587
cell wall glucan, 16-18
PIR proteins and, 395
wall composition of, 393f
Salicylic acid signal transduction,
543
Saponins, 300
Saprolegnia, 235
Saprolegnia monoica, 237-238,
241, 242, 243, 244,
245-246, 247, 248-249
Sarcina ventriculi, 24, 632
SAXS. See Small angle X-ray
scattering (SAXS)
Scanning electron microscopy, on
agrobacterium, 331
Scavenger receptors, 581
S-cellobioside — enzyme
complexes, 152

Schizophyllan commune, 66, 73
Schizophyllan (SPG) glucan, 595
Schizophyllum commune, 394
Schizosaccharomyces pombe, 263,
389, 392
localization of (1,3)-3-glucans in
septum of, 399f
localization of (1,6)-3-glucans in
septum of, 399f
Scleroglucan, 75, 589
Scleroglucan - borax complexes
gelation of, 96
Sclerospora graminicola, 535
Sclerotium glucanicum, 75
SDS-PAGE analysis, 245
SDS-PAGE chromatography, 154
SDS-PAGE gels, 243, 297
SEC-MALS/RI See Size-exclusion
chromatography with
multi-angle light scattering/
refractive index technique
(SEC-MALS/RI)
Sedimentation analysis, 61
Selaginella kraussiana, 448
Sensu lato, 660
Serratia marcescens, 390
Sesbania rostrata, 336
Shear thinning, 85
Sidecar mutant, 481
Side-chain-branched (1,3;1,6)-3-
glucans
behavior of concentrated
solutions, 85-88
concentrated solution properties
of, 88-90
dilute solution properties of,
73-80
gelation of, 96-99
solution properties of charge,
80-81
Sieve plates. See also
Plasmodesmata
callose deposited in, 446, 512
chemical stresses inducing
callose in, 447
cytokinin promoting callose, 449

localization of callose at Pd and,
441-442
plamodesmatal transport and in,
657
pores, 439
sensitive response of phloem,
513
Sinapsis alba, 143
Sinorhizobium, 338
Sinorhizobium meliloti, 20, 339
Size-exclusion chromatography,
154
Size-exclusion chromatography
with multi-angle light
scattering/refractive index
technique (SEC-MALS/RI),
81
Skeletonema costatum, 359
S-laminaribioside — enzyme
complexes, 152
Small angle X-ray scattering
(SAXS), 61
Solanum Iycopersicum, 512
Solid state 3C NMR
of (1,3)-3-glucans, 58-60
Sophorose — enzyme models, 152
Sorbitol, 98
S-palmitoylation, 309
Sparganiaceae, 634
Specific cell types in cereal grains,
composition, 623¢
Spectroscopy, 54
fluorescence, 58, 61-62,
183-184
mobility-resolved, 54
near-infrared, 638
peptide mass fingerprinting and
tandem mass, 288
Saturation Transfer Difference
NMR, 142
Sphaerotrichia divaricata, 370
Spinacea oleracea, 298
Spindle pole body (SPB), 269
Sporobolis africanus, 441
Sporothrix schenckii, 401
Sporotrichum dimorphosporum, 12
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STAND ATPases, 526
Staphylococcus aureus, 599
Stauroneis amphioxys, 359
Steady shear viscosity
of curdlan, 72
of scleroglucan, 87
Stereocaulon ramulosum, 407
Streptococcus pneumoniae, 5,
20, 222, 342. See also
Pneumococcal type 37
(1,3;1,2)-3-glucanTts gene
Streptococcus pyogenes, 215, 342
Streptococcus suis, 599
Strongylocentrotus purpuratus, 135
Suberites domuncula, 572
Sucrose synthase (SuSy), 301-302,
433, 500-501
Sulfated heteropolysaccharides, 593
SuSy. See Sucrose synthase (SuSy)
SuSy activity in submerged potato
roots, 511
Swi4-Swib cell cycle box-binding
factor (SBF), 265
Syk independent signalling
pathways, 585
Synaptosome-associated protein
receptor, 536
Syncytial systems
alveolation in, 429432
phragmoplast development in,
426-428, 427f
Synthetic 3-oligoglucosides, 24

T

Tachypleus tridentatus, 565

Thalassiosira, 364

Thalassiosira pseudonana, 248,
249, 359

Thalassiosira weissflogii, 16, 248

Thermoplasma acidophilum, 505

Thermotoga neapolitana, 390

TLR2/MYDS88 pathways, 585

TmCBM4-2, 177-178, 179, 191

TMV-induced lesions, 541

TMYV infection, 452

TNF o production, 598

Toll interleukin-1 receptor
nucleotide binding (TIR-
NB) proteins, 537

Toll-like receptors (TLR), 585

Transforming growth factor alpha
(TGFalpha), 597

Transforming growth factor beta
(TGFbeta), 597

Transglutaminase (TGase), 566

Trichloroacetic acid, 243

Trichoderma harzianum, 390

Triphenylmethane dye, 11

Triticum aestivum, 441, 639

Triticum durum, 639

Tropaeolum majus, 137

Trypsin, 308

Tts gene, 222

enzymology, 224
membrane topology of, 223-224

TTSS effectors, 538

Tubular - vesicular network (TVN),
428

TVN. See Tubular-vesicular
network (TVN)

Two-in-one pollen ( tio ) mutants,
482

Type III secretion system (TTSS),
537-538

Typhaceae, 634

U

UDP-o-p-["* Clglucose, 246

UDP-a-D-glucose, 239-240

UDP-o-D-[ Hglucose, 246

UDP degrading enzyme, 241

UDP-Glc, 297

o —[* PJUDPglucse, 245

UDPglucose: glycoprotein
glucosyltransferase
(UGGT), 272

UDP-glucose-binding proteins,
245

UDP-glucose pyrophosphorylases,
362-363

UDP-glucose transferase (UGT1),
435

UGT]1. See UDP-glucose

transferase (UGT1)
Ulva lactuca, 23, 630
Usnea, 632

A\

Vascular endothelial growth factor
(VEGF), 597

Vibrio cholerae, 151

Vicia faba, 510

Vigna radiata, 301

Vigna sinensis, 512

Vigna unguiculata, 503

Viscometers, 74

Zimm-Crothers type, 85
Vitis vinifera, 14
Volvox carteri f. nagariensis, 311

W

Winter-Chambon criterion
for gelation, 97, 98

Wortmannin, 592

X
Xanthomonas campestris, 538, 539
XEH. See Xyloglucan
endohydrolases (XEH)
X-ray diffraction
(1,3)-3-glucans, 54-58
in polysaccharide chain
conformation, 52-53
XTH. See Xyloglucan
endotransglycosylases/
hydrolase (XTH) group
Xylanase Z-like domain, 566
Xyloglucan endohydrolases (XEH),
137
Xyloglucan endotransglycosylases/
hydrolase (XTH) group,
133, 137-138
Xyloglucans, 137
Xyridaceae, 634

Y

Yarrowia lipolytica, 396
Yeasts
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(1,3)-B-glucans extracellular
polysaccharides,
387-388

chemical composition of cell
wall of, 389¢

KRE genes. See KRE genes

protocol for extraction of, 390,
391f

schematic representation of CWP
in, 395f

structure and molecular
organization of (1,3)-3-
glucans, 391-396

Yeasts cell wall

localization of (1,3)-3-glucan

in, 261

structure and (1,3)-3-glucan,
260
Young’s modulus, 103

V/

Zea mays, 302, 441, 512, 633
Zero shear viscosity, 82
Zimm plot analysis, 82





