
SUBJECT INDEX 

A 

AHTL, see N-Acetylhomocysteine thio-
lactone 

ATP, see Adenosine triphosphate 
Α-protein, of tobacco mosaic virus 

degradation, 341 
isolation, 341 
methylmercury substituted, 343 

reconstitution of virus with, 343 
molecular weight, 339 
properties, 341-342 
reaggregation, 342 

to virus rods, 342 
structure, 339, 344 
SH groups of, 340, 342, 344 

comparison with viral SH groups, 342 
structural role of, 343,344 

iV-Acetylhomocysteine thiolactone, 16 
thiolation of gelatin with, 16-18 

Acid groups 
heme-linked, 436 

Actin 
interaction with myosin, role of sulf-

hydryl compounds, 297 
polymerization, role of sulfhydryl 

groups in, 329 
possible transformation of globular to 

fibrous—in muscle contraction, 
329-332 

reaction with salyrgan, 329-331 
difference in reactivity of G- and F-

actin, 329 
sulfhydryl groups of, 329-333 

role in polymerization, 329 
F-Actin 

transformation to G-Actin in muscle 
contraction, 329-333 

G-Actin 
transformation of F-Actin to — in 

muscle contraction, 329-333 
Actomyosin 

amino groups of, enzymatic properties 
and, 328 

binding of inorganic pyrophosphate 
by, 302-303 

contractile tail protein of T a bacterio-
phage and, 353, 355, 363 

inorganic pyrophosphate and, 302-303 
interaction of nucleotides with, 297 
light scattering by, 300 
sulfhydryl groups of, 317 

Adenosine triphosphate 
actomyosin and, 319, 322 
in contractile tail protein of T 2 phage, 

348 

dissociation of actomyosin by, 318, 
319 ff, 322 

hydrolysis, mechanism, 332, 336 
role in muscle contraction, 317 ff, 332-

333 
in T 2 bacteriophage, 348, 358-360 

determination of, 358 
role of, 359-360 

Albumin, blood 
bovine 

chemical properties of sulfhydryl 
groups in, 75-92 

cross linking in, 103 
denaturation, role of SH group in, 

75-76 
effect of urea on, 83, 88, 89 
equilibrium phenomena in, 81-82 
probabilities of isomers of, 102 
proposed structure, 81 
reaction with copper, 83-88, 89 

ultraviolet absorption of cupric 
complex, 84 ff. 

reaction with silver, 76-80, 81, 88, 
89-90, 431, 439 

effect of amino group on, 431-432 
factors affecting, 78-79 

reaction with sulfite, 9 
sulfhydryl groups of, 75-92 

nature of, 80-83, 88, 91, 433-434 
oxidation of, 344 

composition of bovine and human, 75 
copper spectrum, species differences in, 

89 

disulfide bonds of, 102, 104, 430 
structural changes following break-

ing of, 430 
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equine, cystine linkage in, 26 
molecular configuration, 26, 104 
optical rotation, 27 

effect of cleavage of disulfide bonds 
on, 27, 30 

effect of denaturing agent, 30 
reaction with iodoacetamide, 76, 80, 81, 

88, 90 
relation of disulfide to sulfhydryl 

groups in, 427 
sulfhydryl content, determination, 91 

Alcohol dehydrogenase 
horse liver, 225-227 

activity, sulfhydryl groups and, 225 
inhibition by PCMB, 227 

with heavy metal ions, 226, 227 
yeast, see Yeast alcohol dehydrogenase 

Aldolase 
catalytic activity, effect of urea on, 204, 

205 
substrate and, 205-206 

inhibition by sulfhydryl reagents, 246 
molecular weight, 203 
optical rotation, effect of urea on, 207, 

208 
sulfhydryl groups of, 203, 427 

reaction with PCBM, effect of urea 
on, 206 

Alkali chlorides 
activation of ß-galactosidase by, 235, 

236 
Alkyl thiosulfates 

conversion of thiols and disulfides to, 
6-10 

properties of, 11-12 
Amino acid sequence 

in cytochrome c, 142 ff. 
in peptides isolated from, 143-146 

Amino acids 
in alcohol dehydrogenase from bakers' 

yeast, 220 
flanking cysteine residues in cyto-

chrome c, 142-143 
2-Amino-2-thiazoline-4 carboxylic acid 

formation, 5, 11 
Ammonia 

effect on albumin sulfhydryl linkage, 
79, 81 

Amperometric titration 
argentometric, 154,156,172 

of fibrin stabilizing factor, 116, 117, 
118, 119, 120 

of hemocyanin, 131-133 
of human hemoglobins, 134, 154, 155, 

156, 162, 172 
with mercury-coated platinum elec-

trode, 162-163 
of sulfhydryl groups, 220, 247, 248-

249, 250-252, 262 
of glutathione, 406 
mercurometric, 155, 156 

of hemoglobin, 175 
of sulfhydryl groups in muscle pro-

teins, 292, 294 
Annelids 

paramyosin in muscles of, 291 
Anthers 

lily, glutathione levels in microspores 
of, 398 

role of sulfhydryl proteins in devel-
opment of microspores, 401-405 

role of soluble sulfhydryl compounds 
in development of, 394-397 

Anthral sap, 394, 395 
soluble thiols in, 395 

Apoferritin, 189 
ferritin and, 193 
role in in vivo binding of iron, 193 

Arginylpeptides 
synthetic, as anticoagulants, 110 

Ascorbic acid 
mitosis and, 401 

Β 

Bacteriophage 
T 2, see T% bacteriophage 

Beryllium 
inhibition of /3-galactosidase by, 235, 

236, 238 
Blastomeres 

extracellular cement of, protein nature 
of, 382 

Blood clot 
stabilization, possible mechanism of, 

434 
physiological aspects, 434-435 

sulfhydryl reagents and formation of 
insoluble, 119 
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Blood plasma 
clotting of, 109-122, see also Fibrin, 

Fibrinogen Thrombin, etc. 
effect of Ca in, 388 
role of sulfhydryl and disulfide 

groups in, 434-435 
Bohr effect, 174, 182 

groups responsible for, 436 
Bone marrow 

removal of plasma iron by, 196 
Bunte salts, 11 

C 

Calcium 
as activator of FSF, 112 
role in blood clotting, 388 
stabilizing action on mitotic apparatus, 

388 
Candida albicans 

cell division in, 409 
glucose and, 409-410 
sulfhydryl compounds and, 409-410 

cell walls of, pseudokeratinous gluco-
mannans in, 413, 414 

sulfur in, 413 
divisionless mutant of, 414 

effect of reductive reduction on, 414-
415 

growth in sulfur-deficient medium, 
416-417, 422 

mitochondrial particulates 
protein disulfide reductase in, 415 

Casein 
cystine linkage in, 26 

Cell division, see Mitosis 
Cells 

embryonic, of pea 
distribution of sulfhydryl proteins in, 

393-394 
synthetic activity of, differences in, 408 

Ceruloplasmin, 127 
amperometric titration, 133 

p-Chloromercuribenzoate 
complex with ferritin SH groups, dis-

sociation of, 196 
effect of xanthine oxidase on, 196 

effect on binding of PP to myosin and 
heavy meromyosin, 304 

on tobacco mosaic virus, 340, 345 

inhibition of /3-galactosidase by, 235, 
237 

interaction with sulfhydryl groups, 
155, 157, 163-165, 172, 248-249, 
250-251, 262 

of ferritin, 192 
measurement of, 247-253 

Chromosomes, sulfur in, 393 
Chymotrypsin 

cystine linkage in, 26 
reduction of disulfide bonds of ribo-

nuclease with, 281, 283 
Coenzymes 

role of SH in binding of, 200 
Copper 

bonding to protein in hemocyanin, 128 
interaction with blood albumin, 9, 13-

14, 439 
absorption spectrum of cupric 

complex, 439 
reaction with insulin, 19 

Cotton 
thiolation of aminated, 22, 24 

Cupric ammonium sulfite 
reaction with protein thiols and di-

sufides, 7-8 
Cyanide 

cleavage of disulfide bonds with, 5 
S-Cyanocysteinyl proteins 

formation, 5 ff 
reactions of, 11-12 

Cysteic acid 
chromatography of, 159,161 
optical rotation, 27, 28 

Cysteine 
in muscle proteins, 291, 292 
optical rotation, 429, 431 
Raman spectrum, 431 
reaction with myosin, 323 
as stabilizer of fibrin stabilizing factor, 

112,115, 116 
in tail proteins of T 2 bacteriophage, 

349 
in tobacco mosaic protein, 339 

Cystine 
conversion to ^-sulfocysteine, 7-9 

effect of catalysts on, 8-9 
dibenzoyl, gelling properties, 29 
disulfide bonds of, configuration, 31 
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linkage in proteins, 25-27 
in muscle proteins, 292 ff. 

optical rotation, 27, 28, 429, 431 
configuration and, 28, 29 
effect of urea on, 31 
temperature coefficient of, 29-30 

reaction with myosin, 323 
with silver nitrate, 6 

role in cross-linking of globular pro-
teins, 93 

wool, subfractions of, 36-43 
varying reactivity, of, 33-49 

Cystine reductase, 410 
Cytochrome c, 127 

action of urea on, 150 
active center, 142 
amino acid sequences in, 142 ff. 

species differences in, 147-148 
heme-protein bonding in, 128 
hemochromogen nature of, 146 

structural aspects, 146 
iron-histidine linkage in, 437 
number of sulfur atoms in, 141 
peptides isolated from, 142-146 

by acid hydrolysis, 142-143 
by enzymatic degradation, 143-146, 

147 
amino acid sequence in, 147 
structure and properties of, 144-

146 
stability of, 141 

heme group and, 150 
structure of, 142-143,145, 146, 147 

constancy of, 147 
thioether bridges in, 141-142, 145, 148 

linkage to heme group, 437 
Cytochrome ff 

thioether bridges in, 148 
Cytochrome (s) 

electron transfer between, 150 
Cytoplasm 

viscosity changes in, 109 

D 
dATP, see Deoxyadenosine triphosphate 
DNA, see Deoxyribonucleic acid 
DSSD, see 2,2'-(2-hydroxy-6-sulfonaph-

thyl-l-azo) diphenyl sulfide 
DTDG, see Dithiodiglycol 

Dehydrogenases, see also individual com-
pounds 

zinc in, 349 
Deoxyadenosine triphosphate 

in tail proteins of in T 2 bacteriophage, 
348, 357-359 

Deoxyribonucleic acid 
introduction into E. coli by T 2 bac-

teriophage, 347 
iV-iV'-Diethylaminoethylcellulose (EK 

7392) 
use in fractionation of wool proteins, 

52-53 
2,4-Dinitro-l-fluorobenzene 

marking of amino groups with, 3 
Diphosphopyridine nucleotide 

binding by yeast alcohol dehydrog-
enase, 218, 220-225 

effect on sulfhydryl groups of yeast 
alcohol dehydrogenase, 253-254 

Disulfide bonds 
effect of salt solutions on, 70 
in proteins, chemical modification of, 

3-14 
cleavage of, 4-5 

with cyanide, 5 
as stable cross links, 15 
reduction by thiols, 4 

intermolecular, as cross-linkages in 
plasma clot, 119 

formation in denaturation of plasma 
albumin, 76 

intrachain, of insulin, activity and, 
279-280 

of ribonuclease, location of, 280 
role in optical rotation of proteins, 429 

in supercontraction of keratin fibers, 
60 

of wool, difference in chemical reac-
tivity of, 33 ff. 

Disulfide gelatins 
gelling of, 21, 22, 23 
preparation of intermolecular, 21-22 

of intramolecular, 20-21 
Disulfide groups 

of mitotic apparatus, stabilizing func-
tion, 369-371, 373-375 

role in blood, clotting, 434-435 
in enzymic catalysis, 203 
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Disulfide reductases, 410, see also indi-
vidual compounds 

Disulfides 
reaction with actomyosin, 324 

with mercurials, 6 
with myosin, 323-324 

Dithiodiglycol 
stabilizing action on mitotic apparatus, 

373-374, 388 
mechanism of, 374-375, 388 

Dithioglycolic acid 
reaction with myosin, 323 

Ε 

EDTA, see Ethylenediamine tetraacetic 
acid 

Edestin 
cystine linkage in, 26 
optical rotation, 27 

effect of cleavage of disulfide bonds 
on, 27 

Eggs 
marine invertebrate, glutathione in di-

viding, 375, 406-407 
isolation of mitotic apparatus 

from, 369, 373 
transparent, 54 

Electron transfer, 150-151 
between cytochromes, 150 

Enzyme (s) 
active sites, requirements for, 246 

sulfhydryl groups as, 246 
activity, groups essential for, 216 

role of disulfide groups, 203 
of sufhydryl groups, 199-203, 216 

Michaelis-Menten theory, 215 
cytokinetic, 415 
geometry of substrate and of, 215, 239 
inhibition by sulfhydryl reagents, 199, 

246 
possible mechanisms, 200-203 
reversibility, mechanism of, 246 

phosphoryl-transferring, 332-333 
proteolytic, degradation of reduced 

RNase with, 281 ff., 283 
in S. fradiae, 56, 57 

sulfhydryl, see Sulfhydryl enzymes and 
individual compounds 

Epidermis 
keratinization in, 109 

Eschenchia coli 
0-galactosidase in, 229-230 

Ethylene oxide vapors 
sterilization of keratinaceous sub-

stances by, 55 
Ethylenediamine tetraacetic acid 

effect on invasion of host by T 2 bac-
teriophage, 355, 357 

ions and, 357 
effect on mitotic apparatus, 389 

on myosin, 355, 357 
ions and, 357 

F 

FAD, see Fla vine adenosine nucleotide 
FSF, see Fibrin-stabilizing factor 
Ferritin, 127 

biological activity, 191 ff. 
role of iron and sulfhydryl groups 

in, 191-193 
bonding of iron to protein in, 128 
dog, cystine linkage in, 26 
homogeneity, 189-190 
iron of, 189 ff. 

biological reduction of, 193-196 
as means of release to plasma, 196 
by xanthine oxidase, mechanism 

of, 194-196 
location within protein molecule, 190 
relationship of total and ferrous, 

190-191 

to sulfhydryl groups, 189-196 
physicochemical properties, 189 
reaction with PCMB, 127 
sulfhydryl groups in, 191-193 

determination of, 192 
Fibers, see also individual fibers 

effect of chemical agents on, measure-
ment of, 59 

Fibrin 
as intermediate in fibrinogen degra-

dation by thrombin, 110 
Fibrin clot 

difference between plasma clot and, 
111-112 

formation, 110-111 



458 SUBJECT INDEX 

Fibrin monomer 
aggregation, 109,122 
copolymerization, mechanism of, 118-

122, 124 
formation, 111 

Fibrin-stabilizing factor 
of plasma, 111-122 
biological activity, 112, 124 

assay of, 112-113 
specificity of, 119 
sulfhydryl groups and, 116, 119 

effect on fibrin clot, 117-122 
electrophoretic properties of, 114 
preparation, 435 
purification, 113-114 
sedimentation, 114-115, 116 

cysteine and, 115, 116, 122 
stability of, 112 
sulfhydryl groups of, 115-117 

biological activity and, 116, 119 
Fibrinogen 

copolymerization of FSF and—in 
plasma, 118-122 

role of calcium in, 122 
cystine linkage in, 26 
enzymatic conversion to fibrin, mecha-

nism of, 109-110 
reaction with thrombin, 109-111 

limited proteolysis in, 111 
Fibrinopeptide (Lorand's), 110 

composition, 110 
formation, 110 

mechanism of, 110-111 
Fla vine adenine dinucleotide (FAD) 

role in xanthine oxidase activity, 194, 
195 

G 

GADH, see Glyceraldehyde-3-phosphate 
dehydrogenase 

0-Galactosidase, 227-240 
activators of, 235, 236 
activity, 232 ff. 

effect of cations on, 235-239 
pH and, 234-235 
possible mode of, 239-240 
specificity of, 232-234 

of calf intestine, 229 
purification, 230-231 

complex with substrate, possible struc-
ture of, 239-240 

of E. coli, amino acids in, 229 
crystal structure, 229 
homogeneity, 229 
purification, 227-228 
ultraviolet spectrum, 229, 230 

inhibitors of, 235, 236 
occurrence, 229 
substrate, structural requirements for, 

233 
as sulfur enzyme, 235 

evidence for, 238 
Gelatin 

modified, 428-429, see also Gelatin, 
thiolated 

possible use as blood plasma ex-
pander, 429 

thiolated, 54 
properties, 18-20, 22-23 

Globin 
effect of mersalyl on, 175 

7-Globulin 
bovine, cystine linkage in, 26 
optical rotation, 27 

effect of cleavage of disulfide bonds 
on, 27 

Glucan-protein 
isolation from cell wall of baker's 

yeast, 413 
Glucomannan proteins 

of yeast cell walls, 410 ff. 
enzymatic activity, 423, 424 
enzymatic reduction of disulfide 

bonds in, 413-414 
isolation of glucomannan-protein-II, 

413 
properties of glucomannnan protein-

1,412 
pseudokeratinous, 414 ff., see also in-

dividual compounds 
Glucomannan-pseudokeratin 

in yeast cell wall, 414, 415 
enzymatic reduction of disulfide 

bonds in, 415 
sulfur content of, 421 

Glutamic acid 
in bovine fibrinopeptide, 110 

Glutathione 
enzymatic assay of, 407 
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in nuclei, 393 
oxidized, determination, 406 
protein thiol bonding and, 397 
Raman spectrum, 431 
role in cell division, 375-376, 391-392, 

397-401, 406, see also Mitosis, 
sulfhydryl theory of 

association with nuclear phase of, 
397 

as component of mitotic apparatus, 
401 

effect on pre-mitotic metabolism, 401 
formation from oxidized form, 406 

Glutathione reductase, 410 
Glyceraldehyde-3-phosphate dehydrogen-

ase 
absorption spectrum, 201 
catalytic activity 

assay of, 203 
effect of urea on, 204, 205 

substrate and, 206 
inhibition by p-chloromercuriben-

zoate, 203 
molecular weight, 203 
as sulfhydryl protein, 200, 203, 427, 428 

reaction of sulfhydryl groups with 
PCBM, effect of urea on, 206, 
207 

Glycolysis 
mitosis and, 397-401,405 

Glycosides 
enzymatic hydrolysis mechanism of, 

240 

H 

Hair 
acetylation, 61 
esterification, 61 
supercontraction by lithium bromide, 

60-69 
effect of acid and alkali on, 63, 64, 

65, 67-68 
of chemical modification on, 64-65 

irreversible, 65 
reversibility of, 65, 68 

restoration of properties and, 65-63 
waving of, setting reactions in, 59 

Helix structures 
optical rotation of, 429-430 

Hematohemin 
as pigment of cytochrome c, 142 

Hemerythrin, 127 
bonding of iron to protein in, 128-131, 

139-140 
displacement of iron from, 129 ff. 
occurrence, 128 

Hemes 
interaction of 

effect of mercurials on, 437 
role of sulfur in, 134 ff. 

Hemocyanin, 127 
amperometric titration with Ag and 

Hg, 131-133 
bonding of copper to metal in, 128, 

131-133 
stability, 133 

Hemoglobin (s), 127 
action of trypsin on, 149-150 
animal, cystine/cysteine content of, 

168-170 
of cow, 168,169,170 
of rabbit, 169,170 
of sheep,168,169,170 

bonding of sulfur to protein in, 133 
cysteine-cystine content of 

determination, 154r-157,159-165 
fractionation, 158-159 
hemes of, combination with oxygen, 

173 
interaction of, 174, 175, 177, 178, 

179,182 
homogeneity, 158 
horse, molecular structure, 185 
human 

cystine/cysteine content of, 153-168 
data obtained for different, 165-

168 
difference between adult and fetal, 

165,166,167 
iron of, imidazole group and, 441 
lattice structure of bound water in, 184 
molecular weights, 153 
oxygen affinity of, effect of sulfhydryl 

groups on, 435-436 
oxygen equilibria, effect of mercurials 

on, 134 
oxygenation 

effect of hydrostatic pressure in, 138 
of mercurials on, 176-178 
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on molecular structure, 173 
of silver ions, 179-180 

groups participating in, 174 
role of sulfhydryl groups in, 175-179 

purification, 157-159 
sickle-cell, sickling of, 136 
in solution, determination of concen-

tration, 159, 160 
structure of water surrounding mole-

cules of, 435 
sulfhydryl groups of, 182-183, 436-438 

Bohr effect and, 441 
location of, 436, 437 
oxidation, pH and, 183-184 

synthesis, removal of plasma iron by 
bone marrow for, 196 

titration with mercuric chloride, 182 
of vertebrate blood 

relation between oxygen affinity and 
heme-heme interaction in, 186-
187 

Hemopeptide 
isolated from cytochrome c, 128, 143-

146 
oxidase activity, 149 
structure of, 128 

Hemoproteins, see also individual com-
pounds 

interaction between hemes in, 134 
structural aspects of, 134-136 

iron-sulfur bond in, 127-132, 139, 140 
lattice structure of the hydration wa-

ter in, 134^136, 138-139 
effect of mercurials and, 135, 138 

separation of prosthetic group from, 
141 

Histidine 
role in cytochrome c, 145-146 

Homocysteine thiolactone (s), 16 
reaction with amino groups, 16 ff., 23 

possible mechanism of, 24 
specificity of, 18, 24 

Homocystine 
dibenzoyl, gelling properties, 29 
optical rotation, configuration and, 28 

Hydrocarbons 
in aqueous medium, orientation of 

water about, 435 

2,2'-(2-Hydroxy-6-sulfonaphthyl-l-azo) 
diphenyl disulfide 

reaction with FSF, 116-117,124 

I 

Insulin 
activity, intrachain disulfide bond and, 

279-280 
amperometric titration, 10 
cross-linking in, 102 
cystine linkage in, 26 
disulfide bonds of, 427 

action of trypsin and, 288 
effect of strong salt solutions on, 70 
interchain structural importance, 430 
intrachain, activity and 279-280 
optical rotation and, 27 

isomers of, relative probabilities of, 97, 
104 

optical rotation, 27 
effect of cleavage of disulfide bonds 

on, 27 
reaction with sulfite, 9,10 
structure, 104 

model of, 345 
Iodine 

reaction with proteins, 346 
with tobacco mosaic Virus, 339-340, 

345, 346 
Iodoacetamide 

reaction with actomyosin, 327 
with serum albumin, 76, 80, 81, 88, 90 

Iron 
bonding to metal in hemerythrin and 

ferritin, 128 
in cytochrome c, 142 

electron transfer to and from, 150 
in ferritin 

biological reduction of, 193-196 
reaction mechanism, 194-196 

reactivity of, 190 
relation to sulfhydryl groups, 189-

196 
removal of, 189 

role in xanthine oxidase activity, 194 
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κ 
Keratin(s) 

decomposition by microorganisms, 55-
57 

as disulfide proteins, 427 
fibers, see also Hair, Wool 

supereontraction, by lithium bro-
mide, 59-71 

mechanism of, 66-69 
structural stability, role of disulfide 

bonds in, 60 
soluble, preparation, 4 
wool, solubility, 51 

Kinetochores, 368 

L 

Lactalbumin 
cystine linkage in, 26 

Lactic dehydrogenase 
inhibition by sulfhydryl reagents, 246 
sulfhydryl groups in, reactivity of, 428 

0-Lactoglobulin 
cystine linkage in, 26 

Lanthionine 
formation, 5, 12 
oxidation, 4 

Lipase 
wheat germ, inhibition by SH reagents, 

202 
Lithium bromide 

effect on globular proteins, 71 
supereontraction of keratin fibers by, 

59-71 
mechanism of, 60-69 

Liver 
reduction of ferritin iron by, 193-196 

Lysine 
reaction with AHTL, 17 

Lysozyme 
activity, reduction and, 279 
as disulfide protein, 427 

M 
MA, see Mitotic apparatus 
MMN, see Methyl mercuric nitrate 
Macroglobulins 

myeloma, disaggregation, 115 
possible origin of, 115 

Magnesium 
role in microbial digestion of wool, 

56 
Maleimide, ^"-substituted 

reaction with sulfhydryl proteins, 148-
149 

Mercaptalbumin 
formation, effect of silver on, 440 

role of structural water in, 439 
reaction with mercury, 432-433 
sulfhydryl groups of, 75, 91-92 

Mercaptides 
difference in stability of silver- and 

mercury-sulfur bonds, 440 
Mercaptoethanol 

blockage of cell division by, 377-
382 

twinning action, mechanism of, 383-
386 

Mercurials, see also individual com-
pounds 

effect on heme-heme interactions, 437 
on oxygenation of hemoglobin, 134, 

175-180,182-183,184,185 
organic, solubilization of isolated mi-

totic apparatus by, 369-571, 388 
reaction of tobacco mosaic virus with, 

340-341 
Mercuric chloride 

titration of hemoglobin with, 182 
Mercury 

reaction with disulfides, 6 
with mercaptalbumin, 432-433 

Meromyosin(s), 292 
α-helical configuration of, 291, 293 
binding of inorganic pyrophosphate to, 

301-302 
light, effect of urea on SH groups of, 

293 
preparation, 294, 298 
SH groups of, 292, 293 

Mersalyl 
effect on globin, 175,180-181 

on oxygen equilibrium of horse 
hemoglobin, 176 

Metal proteins, see also individual com-
pounds 

bonding of metal to protein in, 127-
133, 136 
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mercaptan or mercaptide linkage, 
128-133,136 

by thioether bridge, 127-128, 136 
oxygen-carrying, 127, see also individ-

ual compounds 
role of sulfur in, 127-140 

Metals 
heavy, inhibition of 0-galactosidase 

by, 235, 236, 237, 241 
of yeast alcohol dehydrogenase by, 

217, 218 
Methionine 

function in proteins, 427 
Methyl mercuric nitrate 

reaction with TMV, 340, 343 
Microorganisms, see also individual mi-

croorganisms 
decomposition of keratin by, 55-57 

Microspores 
of lily anthers, glutathione levels in, 

398 
role of sulfhydryl proteins in devel-

opment of, 401-405 
Mitosis 

ascorbic acid and, 401 
blockage by mercaptoethanol, 377-382 
cyclic changes in soluble sulfhydryl 

compounds during, 394 ff., 409 
energy store for, 398 
glycolysis and, 397-401,405 
multiple functions of sulfur in, 391-408 
sulfhydryl theory of, 367, 375, 391-392, 

397-405, 409 
validity of, 397, 405 

in yeasts, role of protein disulfide re-
ductase in, 409-424 

Mitotic apparatus 
disulfide groups of, 369-371, 373-375, 

387 
formation of intermolecular, 375, 376, 

377 
effect of EDTA on, 389 
formation, role of protein thiols in, 401 
isolation of, 368-375 

from living cells, 371-375 
protein component, 370-371 

fate of sulfur-containing—during 
mitosis, 387 

protein-to-protein links in, nature of 
bonds, 387 

stability of, 368-371 
stabilization, 369 ff. 

by calcium, 388 
role of disulfide bonds in, 369-371, 

373-375, 387 
structure, 368 

effect of mercaptoethanol on, 382 
role of protein-S in, 373, 375, 377, 

381 
sulfhydryl groups of, 367-388 

role in function of, 377-388 
in structure of, 367-376 

Mitotic hormone, 392 
Mitotic spindle 

formation of, 109 
role of thiols in, 397 

Molluscs 
paramyosin in muscles of, 291 

Molybdenum 
role in xanthine oxidase activity, 194 

Muscle 
contraction of, mechanism, 317-318, 

319, 336 
possible transformation of G- to F-

actin in, 329-332 
ATPase activity of myosin and, 

332-333 
fibrils, composition, 318 

Myokinase 
cysteine as stabilizer of, 112 

Myosin, 291 
active centers of, 318,327-329 

SH groups and, 318, 335-336 
actomyosin formation from 

inhibition by sulfhydryl reagents, 
327 

adenosinetriphosphatase activity of, 
332 

actomyosin formation and, 318 
connection between G -» F trans-

formation of actin in muscle 
contraction and, 332-333 

effect of inorganic pyrophosphate on, 
298 

of ions on, 303 
of sulfhydryl reagents on, 318 ff. 

inhibition by sulfhydryl reagents, 
318, 327 

mechanism of, 332-333 
sulfhydryl groups and, 297-315 
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adenosinetriphosphate and, 297-298 
binding of inorganic pyrophosphate to, 

301, 302 
effect of ions on, 303 

of sulfhydryl reagents on, 304, 305 
components, α-helical configuration of, 

291, 292, 293 
effect of EDTA on, 355 
interaction with actin and with phos-

phate compounds, role of sulf-
hydryl groups in, 297-315 

preparation, 294, 298 
properties, effect of sulfhydryl reagents 

on,319ff. 
sulfhydryl groups of, 318-329 

function of, 318 
difference in, 318-319, 327 

molecular distribution, 292-293 
role in interaction with ATP and 

actin, 318-319 
sulfur in, 427, see also Myosin, sulf-

hydryl groups of 

Ν 

Nuclei 
sulfur in, 393 

Nucleic acid 
simultaneous aggregation of tobacco 

mosaic virus protein and, 342 
Nucleosides 

effect on PP binding by myosin, 305-
306 

Nylon 
supereontraction of, 70 

Ο 

Optical rotation 
of helix structures, 429^30 
of peptides, 30 
of proteins, 27-29, 429, 441, see also 

individual compounds 
Ovalbumin 

cystine linkage in, 26 
optical rotation, 27 

effect of cleavage of disulfide bonds 
on, 27 

sulfur in, 427 

Ovovitellin 
cystine linkage in, 26 

Oxarsan (m-amino-p-oxy phenyl-AsIII-
oxide) 

reaction with actomyosin, 319 ff., 322 
with myosin, 319-323 

factors affecting, 320-322 
mechanism of, 323 

Oxytocin 
cystine linkage in, 26 

Oxygenation 
of hemoglobin, see Hemoglobin, oxy-

genation 
Oxyhemoglobin, see also Hemoglobin, 

oxygenation 
reduction of, 174 

Ρ 
PCMB, see p-Chloromercuribenzoate 
PDS reductase, see Protein disulfide re-

ductase 
Papain 

sulfhydryl protein nature of, 427 
Paramyosin, 291 

preparation, 294-295 
Pepsin 

cystine linkage in, 26 
degradation of cytochrome c by, 143-

144,147 
optical rotation, 27 

effect of cleavage of disulfide bonds 
on, 27 

Peptide Β 
formation in blood clotting, 110 

Peptides 
chemical modification of thiol and di-

sulfide groups in,3-14 
formed in blood clotting, 110 ff. 
microbial digestion of wool, 55, 57 
isolated from cytochrome c, 142-146 

structure and properties of, 143-146 
isolated from reduced ribonuclease, 

281, 287 
amino acid composition, 284 
assay of, 281-282, 285 
chromatographic separation, 283, 286 

optical rotation, 30 
Peracids 

oxidation of sulfhydryl and disulfide 
groups with, 3-4 
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Phosphate, as electron transfer ion, 
150 

Phosphate compounds, see also individ-
ual compounds 

interaction with myosin 
role of SH groups, 297-315 

Phosphorylase 
reaction with p-chloromercuribenzoate, 

81, 202 
sulfhydryl protein nature of, 427 

Phosphorylase a 
of muscle, inhibition by sulfhydryl re-

agents, 246 
Plasma 

blood, see Blood plasma 
release of ferritin iron to, mechanism 

of, 193, 194 
Polypeptides 

cystine-containing, randomly coiled 
methods of calculating prob-
abilities, 94-96 

relative probabilities of isomers in 
cystine-containing, 93-108 

statistical theory, 94 ff., 104 
Polysaccharide protein components, see 

also individual compounds 
in yeast cell walls, 410-413 

isolation of, 412-413 
Porphyrin c 

isolation from cytochrome c, 141 
structure of, 141-142 

Protein disulfide reductase, 410 
in divisionless mutant of C. albicans, 

421 

function in cellular division of yeasts, 
409-424 

in mitochondrial particulates of C. 
albicans, 415 

specificity of, 424 
Proteins, see also individual compounds 

cross-linking, by introduction of inter-
molecular disulfide bonds, 23 

cystine/cysteine content 
determination by oxidation methods, 

154,159,171-172 
cystine linkage in, 25-27 
disulfide bonds in, 25-31, 427 

chemical modifications, 3-14 
cleavage of, 4-5, 25-26, 279 ff. 

effect on enzymatic activity, 279 

on molecular structure, 28-29 
on optical rotation, 27-29 

nature of, 25-27 
oxidation with peracids, 3-4 

fibers, biogenesis of, 109 
globular, containing iV-cystine cross-

linkages, 93 
effect of LiBr on, 71 

introduction of £-sulfocysteinyl res-
idues into, 5, 6, 7 

metal, see Metal proteins and individ-
ual compounds 

of mitotic apparatus, 370-371 
a class of muscle, 291-295, see also in-

dividual compounds 
cysteine and cystine content of, 292-

295 
disulfide cross-linkages in, nitro-

prusside test for, 293 
stability of helical configuration 

and, 293-294 
helical configuration of, 291 

disulfide linkages and, 293-294 
stability of, 291 

preparation, 294-295 
optical rotation, 27-29 

effect of cleavage of disulfide bonds 
on, 27, 28, 429 

effect of oxidation on, 441 
structural aspects of, 28 

reaction with mercury, 439 
with zinc, 349 

sulfur atoms as possible binding 
sites, 349 

reduction, effect on biological activity, 
279 

renaturation by high pressure, 140 
structural, see also individual com-

pounds 
sulfhydryl groups of, 317 

structure, effect of various solvents on, 
430-431 

structure of peptide chain, 429 
effect of breaking of disulfide bonds 

on, 429 
structure of water surrounding mole-

cules of, 435, 438-440 
sulfhydryl, 427, see also individual 

compounds 
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sulfhydryl groups of, 427 
chemical modifications, 3-14 
determination, 155, 157 

spectrophotometric, 163-165 
titration methods for, 156, 162-163 

masked, 339 ff. 
transfer to derivatives, 340 

oxidation with peracids, 3-4 
reactive, demonstration of, 246 

in tail of T 2 bacteriophage, 348-360 
thiolating of, 15-23 

with iV-acetylhomocysteine thiolac-
tone, 16-18 

wool, sulfur content of, 51-54 
Pyrophosphate, inorganic, actomyosin 

and, 298 
binding to meromyosins, 301-302 

to myosin, 301 
preparation of isotopic, 299 

R 

R Nase, see Ribonuclease 
Rennin 

cystine linkage in, 26 
Ribonuclease 

activity, reduction and, 286 
amino acid sequence of, 280 
cross-linking in, 101 
cystine linkage in, 26 
disulfide bonds of 

assay for, 281-287 
reduction of, 279-288 
stability of, 287 

isomers of, probabilities of, 102 
partial reduction of, 280 
reduced, carboxymethylation of, 281 

heterogeneity of, 280 
structure, effect of various solvents on, 

430 
in tobacco mosaic virus, 339 

Rhodospirillum rubrum 
cytochromec-like pigment in, 148 

S 

Salyrgan 
effect on binding of inorganic pyro-

phosphate by myosin, 304 

reaction with actin, 329-331 
with actomyosin, 325, 326-327 
with myosin, 325-327 

Sand dollar (Dendraster excentricus) 
cell division, blockage by mercapto-

ethanol, 378-379 
eggs, production of twin embryos from, 

383-386 
Sea urchin 

eggs of, blockage of division by mer-
captoethanol, 377-378, 381 

fate of glutathione in dividing, 375-
376 

Selenium 

incorporation into proteins of yeast 
cell walls, 422 

Silver 
amperometric titration with, see Am-

perometric titration, argento-
metric 

effect on hemoglobin oxygenation, 175, 
179-180,181 

inhibition of 0-galactosidase by, 238 
reaction with disulfides, 6 

with sulfhydryl groups, 247 ff. 
of yeast alcohol dehydrogenase, 

24&-252 
measurement of, 247 

role in reaction of thiolactones with 
amino groups, 16 ff., 24 

Streptomyces fradiae 
digestion of keratin by, 55-57 

decomposition products, 55-56 
mechanism of, 56-57 

Sulfenic acids, 346 
Sulfenyl iodides, 345-346 

of tobacco mosaic virus, 339-340,345 
Sulfhydryl compounds 

in anthral sap, 394,395 
formed during digestion of wool by 

Streptomyces fradiae, 55, 56 
intracellular distribution, 392-394 

data derived from cell fractionation 
studies, 393-394 

from histochemical studies, 393 
reactivity of, hydrogen bonding and, 

341 
role in development of anthers, 396-401 
soluble, role in mitotic cycle, 375, 394-

395 
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Sulfhydryl enzymes, see also individual 
compounds 

nature of, 245-246 
Sulfhydryl groups 

of actomyosin, 317 
of bovine plasma albumin 

chemical properties, 75-92 
effect of urea on, 83 
nature of, 80-83, 88, 91 
reaction with silver, 91 

with sulfhydryl reagents, 76 
effect on oxygen affinity of hemoglo-

bin, 436 
of enzymes, 427 

as active sites, 245-246, 263 

criteria for, 246 
as aid in maintaining tertiary struc-

ture, 201 
measurement of, 247 ff 

repeatability, 245 
reproducibility, 245 

reactions causing structural changes, 
202 

role in catalytic activity, 199-203 
as acyl acceptors, 200 

by cofactor binding, 200-201 
by participation in oxidation-re-

duction reactions, 201 
as phosphoryl acceptor, 201 
by substrate binding, 201 

in ferritin, 191-193 
relation of iron to, 189-196 

of fibrin-stabilizing factor, 115-117, 122 
biological activity and, 116, 119, 

122 
of horse liver alcohol dehydrogenase, 

225 
infrared characteristics, 431 
introduction into proteins, see Proteins, 

thiolating of 
masked, of proteins, 399 ff. 

transfer to derivatives, 340 
of mitotic apparatus, 367-388 

role in function of, 377-389 
in structure of, 367-376 

in proteins and peptides 
chemical modification of, 3-14 
determination of, 152-163 

spectrophotometric procedures, 
155, 157, 163-165 

titration methods for, 156,162-163 
function of, 428 

of muscle proteins, 291 ff 
determination, 291-292, 294 
reactivity, 15 

role in blood clotting, 434-435 
in Bohr effect, 436 
in interaction of ATP and myosin, 

298 
in interaction of myosin with actin 

and with phosphate compounds, 
297-315 

in muscular contraction, 317, 318, 319 
in oxygenation of hemoglobin, 175— 

178 
in protein structure, 81 
in reactions of actomyosin, 297 

in T 2 phage tail protein 
role in host invasion, 353 

tobacco mosaic virus 
number of, 344 
reactivity of, 344-345 
role in viral architecture, 341-343, 

344 
of yeast alcohol dehydrogenase, 216-

225 
activity and, 216-217 
number of free, 217 

Sulfhydryl reagents 
effect on PP binding by myosin, 298 

on yeast alcohol dehydrogenase, 258-
262 

Sulfhydryl theory 
of cell division, 367, 375, 391-392, 397-

405, 409 
validity of, 397, 405 

Sulfite 
cleavage of disulfide bonds with, 4-5 

/^-Sulfocysteine 
preparation, 7, 8 
reaction with cyanide, 11 

-S-Sulfocysteinyl proteins 
preparation, 6 
reactions of, 11-12 

Sulfur, see also Disulfide groups, Sulfhy-
dryl groups 

bonding to metal in cytochrome c, 128 
electron transfer and, 150 
in enzymes, 190-288 
in iron and copper proteins, 127-196 
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mitosis and, 367-424 
protein reactions involving, 3-71 
in proteins, of muscle, 291-336 

of serum, 75-124 
role in cytochrome c, 141-151 

in metal-proteins, 127-140 
direct, linkage to active site, 128 ff., 

136 
indirect, by configurational 

changes, 134-136 
role in mitotic apparatus, 373, 375, 377 

in twinning, 382-386 
utilization by yeasts, 416-417 
in viruses, 339-364 
in wool proteins, 51-54 

Τ 

T 2 bacteriophage 
adenosinetriphosphate in, 357-359 

relaxation of contractile protein by, 
359-360 

invasion of host cell 
mechanism of, 347, 363 
role of contractile tail protein, 357, 

361, 363 
of sulfhydryl bonds in, 353 

structure of, 347-348 
tail of, 347 

chemical bonds in, 348-353 
virus structure and, 348 

fibers of, 355 
function, 348 
removal, 348 

interaction with host cell wall, 347, 

348,353, 356 ff 
proteins of, 348 

contractile, 348, 353-361 
actomyosin and, 353, 355, 363 

ATP and, 358-360 
length of, 360 
role in host invasion, 361 

cysteine in, 349 
nature of, 348 

structure of 
effect of zinc group metals on, 

348-349 
reagents affecting, 350 

sulfur linkages in, 349-353, 363 

Tellurium 
incorporation into proteins of yeast cell 

walls, 422 
Thioglycolide 

as thiolating agent, 24 
Thiol, see Sulfhydryl 
Thiolactones, see also individual com-

pounds 
four-membered, 440-441 

preparation, 440 
introduction of sulfhydryl groups into 

proteins with, 15-18 
Thiolester bonds 

in cellular compounds, 349 
in T 2 bacteriophage, 349 ff, 363 

Thiophenol 
infrared spectra, effect of various sol-

vents on, 440 
Thrombin 

enzymatic activity, 109,110 
reaction with fibrinogen, 109-111 

Tobacco mosaic virus (TMV) composi-
tion, 339 

degradation to A-protein, 341, 343 
protein of, see Α-protein of tobacco 

mosaic virus 
reaction with heavy metal derivatives, 

340-341 
with iodine, 339-340, 345, 346 

reconstitution with MMN-protein, 343 
sulfhydryl groups of 

role in Α-protein bonding, 341 
Triosephosphate dehydrogenase 

action on thiolester bonds, 349 
in E. coli, 349 
zinc in, 349 

Tropomyosin, 291 
α-helical configuration, 292-293 
cysteine and cystine content of, 292-

293 
cystine content, 293 
molecular weight, 293 

Trypsin 

action on cytochrome c, 144-145, 147, 
150 

on hemoglobin, 149-150 
activity, reduction and, 279 

specificity of, 145, 283 
cystine linkage in, 26 
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Twinning 
mechanism of, 383-386 
role of protein sulfur in, 382-386 

u 
Urea 

action on cytochrome c, 150 
effect on plasma albumin, 83,88, 89 

on sulfhydryl groups, 91 
Urease 

as sulfhydryl enzyme, 427 
inhibition by sulfhydryl reagents, 246 

V 
Vasopressin 

cystine linkage in, 26 
Viruses, see also Tobacco mosaic virus 

structure, role of SH-bonding in, 341-
343 

w 
Water 

heavy, effect on inhibition of /3-galac-
tosidase by Be and Ag, 238, 239, 
241 

Wool 
alkali-combining capacity, determina-

tion of, 71 
chemical modification of, 46 
cystine, fractions of, 33-49 

A + Β fraction, 35 
C + D fraction, 43-47 

varying reactivity of, 33-49 
structural aspects of, 42, 43, 44r-47 

disulfide bonds, difference in chemical 
reactivity, 33 

proteins of, differences in sulfur con-
tent of—in root and fiber, 53-54 

of high sulfur content, 51 
fractionation, 52-53 
physicochemical properties, 51-52 

of low sulfur content, 51, 53-54 
physicochemical properties, 51 

solubilization, 51 
reaction with bisulfite, 33-35 
reduction, 4 
setting, 5 
sterilization by ethylene oxide vapors, 

55 

supercontraction, 5 
water uptake by, 48 

Worms 

sipunculid, hemerythrin in, 128 

X 
Xanthine oxidase 

activity, effect of substrate concentra-
tion on, 194 ff. 

sites essential for, 194 
components involved in electron or 

hydrogen transfer, 194,195 
reduction of ferritin iron by, 193-194 

mechanism of, 194-196 

Y 

Yeast alcohol dehydrogenase 
active sites of, 218, 220-225 

configuration, 223 
number of, 218, 219-223, 242 
zinc in, 255, 263 

activity 
correlation of sulfhydryl groups and, 

253-262 
effect of sulfhydryl reagents on, 258 ff 
of urea on, 257-258 
of zinc-binding agents on, 254-

257 
mechanism of, 224 
sulfhydryl groups and, 216-217 

amino acid composition of, 220 
determination of S in, 219 
difference between—from baker's and 

brewer's yeast, 428 
inhibition by heavy metal ions, 217, 

218, 241 
molecular weight, 219 
number of essential zinc atoms in, 428 
sulfhydryl goups of, 252 ff., 262, 427-

428 
correlation of activity and, 216-217, 

253-262 
determination of, 247-253 

by interaction with sulfhydryl re-
agents, 248 ff. 

differences in results obtained, 251 
effect of D P N on, 253-254 

of ethanol on, 253-254 
of urea on titrable, 257-258 
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number of free, 217-218 
effect of substrate on, 218 

zinc in, 221-225, 242, 255, 263, 428 
Yeasts 

cell walls of 
composition of, 410,412 
cross-linkage of poymers of, 418-

421 
plasticizing action of PDS reductase 

on, 418, 421, 422 
mechanism of, 421-422 

polysaccharide-protein complexes in, 
410-413 

structure, 418 
cellular division of 

function of protein disulfide reduc-
tase in, 409-424 

cytochrome c of, 147-148 
difference between animal cyto-

chromes and, 148 
explosive budding mechanism of, 418-

419,424 

growth in length, mechanism of, 421 

Ζ 
Zinc 

in dehydrogenases, 349 
reaction with proteins, 349 

S atoms as probable binding site, 349 
in yeast alcohol dehydrogenase, 221 ff., 

242-243, 255, 263, 428 
Zinc group metals 

removal of T a bacteriophage fibers by, 
349, 363 


