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TE“.' ru“uwin ' is d ]i.‘i( UF wﬂh .‘ﬂI[L'S [hdt T‘."H.’lj‘.'rﬁ nla}'
find useful. The sites have been visited at various dmes
by one of the authors (RKM). Most are located in the
USA, but many provide extensive links to international
:i.l'.f'_'i al:“l 1 Lia.t..t JASLE [t‘g. ilf.ﬁr Pl'u“.‘in 3.[“1 Tl.l.ll.'h.'i‘.' illi.'lid
sequences) and online journals. RKM would be grateful
if readers who find other useful sives would notify him
of their URLs by e-mail {rmurray674 5@ rogers. com) so
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tions of this text.

Readers should note that URLs may change or cease
e XIS

W ACCESS TO THE BIOMEDICAL
LITERATURE

] ]igll.‘:{"-l.n: I.JMK: l.'l.ltp:Ifhi@“‘iru.slan]‘u-rrl.n.ﬂu

{Exrensive lists of variouws classes of journali—biclogy, medicine,
cte—and offers also the most exeensive list of journals with
free online access.)

Nawonal Library of Medione: hup:/foow.nlm, nih, gov!

{Free access to Medline via PubMed )

GEMERAL RESOURCE SITES

The Biology Mropect lfresim the University ol Arrronal hllp:.l'.l'
'HW.IJ:IDIDF:{.:Iri:.tl.‘ll.'Ll.ﬁju.lll.Il.'riull.l'lrl.'l.'ll

Harvard Department of Molecular 8 Cellular Baology Links:
hrrpefimeb_harvard.edu/BioLinks heml

SITES ON SPECIFICTOPICS

American Heart Association: hoop! fweww.american heut org

{Llseful mfermanon en nueriten, on the rele of various biomaole-
cules—ep, cholesterol, hpoprotemns—in heart disease, and on
thie major cardiovascular discases, )

Cancer Genome Anatomy Project {CGAP): hop: fwww.nebinlm,
nih.;m."nn:icgap

{An incerdisciplimary program o generate the information and
rechnical tools needed o decipher the molecular anatomy of
the cancer cell.)

Furopean  Bioinformarics  [nstiture
home himl

herped fwewewe ebi.ac,ukfebi_
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{Maintains the EMBL Mucleonde and SWISS-I'ROT darabases as
well as orher darabases )

GeneCards: hetpo!fhioinformatics. weizmann ac.il/cards/

{A darabrase of human genes, their products, and their invelvements
in diseases. From the Weizmann Institure of Science)

Gene TesrsGeneClinics: hrp:fiwwnw geneclinies. org!

(A medical penetics information resource with comprehensive arti-
cles on many Q.-nnic dizeases.]

Cienes and [hisease: hoopy! forwew.ncbi ol nil. govidiscase!

{Coverage of the generic basis of many differene types of diseases )

The Glycoscience Network (TGN hitpeffwaroc el co.ukd TGN/
lgn_:id,:.hrm

(TGN is an informal worldwide grouping of scienrises who share an
interest in carbelydrares, The site containg considerable in-
formation on carbehydrares and an exrensive lise of links o
ather sites dealing with sugar-containing molecules).

Heward Hughes Medical [nstinure: heepe/fwoww hhminorg!

{An ﬂn:,e“erll: sive bor Enlllm‘ing Ccurrent hinmedical runurl:h. Cone-
tains a comprehensive Research News Mrchive)

The Human Gene Mutation Database: hupaffarchiveuwem ac.uks
wwem/mglhgmd 0. ieml

{An exrensive tabulation of muranons in human penes from the In-
srirune of Medical Genetics in Cardiff, Wales.}

Human Genome Projecy Intormation: http:.ﬁ'ww.nrn'.g_:wﬂ':gn:is.l'

{From the Human Genome Program of the United States Depar-
ment of Encrgy.)

The Instinuce for Genene Research: hrepa! fwww.nge.org!

':.";rquuncus af various bacrerial gennmes and other informagion. )

Karolinska [nsrinere Nurritional and Megabolic Discases: hrrpe!f
woarwmuic. ki sef Diseasesfe L8 homl

{Access o informatien on many numnitonal and metabolic disor-

ders b

MITOMAD: horp:! fwww mitomap. org’

{A human mitechondrial genome darabase.

Matonal Cenrer for Biorechnology Information: heepa/incbanlm
b o/

{Informatian on melecular biology and how molecular processes af-
hect |'|u.rr.|=:r| |'|::.|th and disease.]

Manonal Human Genome Research Dnstinuce: hop:/iwww.genome.
gow!

{Extensive informacion abour the Human Genome Frogecr.

Nztlnn.:| Insticuies n+"HEa|I:|1. INTHI: ﬁt:p:”wﬂw nil'l..gm.-n'

{Includes links oo the separate Institures and Cenrers that constimre
MIH, covering a wide range of biomedical research.)

Meuroscience {Biosciences): hrope!neuro med. cornell edu/V1Y

{A rnmprrhen:i\-e list of neuroscience resowrces: part af the World-
Wide Web Virtual Librany.
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Office of Rare Diseases:  hoopefrarediscases.info.nihgov/index_
il |

{Access to mformatien en more chan 7000 rare diseases, including
current research.)

OMIM Home Page—Online Mendelian Inheritance in Man:

http=ffwrarar. nchinlm.nib.govlomim!

(An extensive catalog of human generic disorders, updared daily.
Lists access m variows allied resources.)

Protein Dara Bank (PDB: heopewww, resh.ong/ pd bd

A warldwide repasitony for the processing and diseribution of
three-dimensional l:u'nlngic macromalecular structure data, )

The Prowin Kinase Hesource:  hopa/phrsdseedudhom]findex.
shiml

(Infermanon on the protem kinase family of enmmmes.)

The Protein Suociery: ht:p:.l'hnm.ﬁ.irh.nrgj'prnwinufindm;.html

(An exrensive listof Web resources for procein scienrists.)

Signaling Updare; heep {fwww signaling-updare, org!

(A one-stop averview tor the spectalise or nonspecialist of what is
happening in cell signaling. )

Sociery for Endocrinology: hoepllwwwendocrinalogy.org

(Aime to promaote sadvancement of public educarion in endocrinal-
ogy. Contains a number of arricles on endecnnology and a
list oof limks ro acher relevany sites.)

thase—che Transgenic/ Targeted Mutation Database at the Tackson
l..:l'rnﬁmq-, Bar Harhor, Maine: hr:p:."llrhau.iu.nrg.f
{An artempr to organize informanion en CransgEnic animals and rae-

pered murarions generared and amalyzed worldwide.)

The Wellcome Trust Sanger Insonure: hoepe! fwww sanger.ac.uk

{A genome research center whose purpose it is to increase knowl-
!dgu: of EEnaEmes, pu.rri|:|||1r|3: r'hmugh |1|:ge-.'|r_'a|= SECUENCINE
=m:1 :mf}rsis,}l

Whirchead [nstivure/ MIT Cenrer for Genome Research: hoep:!/
warwgename. wimitedu!

(Access o vanous darbases and arocles enoded "Whar's Mew
Genome Research.”™)
Chapter 2

birtpeffmanar. geocities.comibioel cetrochemistrysorensen. hrm

Chapter 3

hitp: Mwww bio.emuedu/Courses/03231
bt ffweww bebp.gu.sed - orjandbmsoruce

Chapter 4

|11't|:|'|'.l'“w. |undhﬂg.h:|:|p.gu.un' =orjanfbmstruct/

Chapter 5

hrtpe! fwearar. umass, edw/microbiofchimefexplorer!
hfrp::’.l'mnlvis.sdsl:. edulprotexpliindex. hem
lrrpeddwnan . umass,edw/mictobiof rasmel!

herpoffwww.crypstbbleac ukd PES 2oourselsection 1 membrane hrml
http-/imolbio.info.nih.gov/cgi-bin/pdbi

hureped fwanar i vanderbilr.edus peds!pid lgenetic/ chlers. hom

Chapter 6

hurpedisickle bwh, harvard edu
|11'tp'|r."g|ni|1i n rn:.p.:u.gﬂiu.f

Chapter 7

heepe sl middlebury edu/CH44 1A Enzyme Turorials, heml
http:u".l'ww. 1eass.delTAS hotanibk/e 18/ 18 . hom

Chapter 8

hrpedfrara indstate. edultheme! mwkingfensmyme-kineics hrm|
hﬂp'ur.l'nfn. tamubk edu/cell/kinetics hrml

Chapter 9

herpeffusers. wmin.ac uks - mellenfphysiclogybernard hrm
http:f.l'mw.:m.ut:x.u.:d.u."z:a.d:mid:rmn:m']:aﬂlﬂﬂ| MCHAA
LECﬂﬁﬂﬂﬁ.hfn:

hrepedfwararcellularsignaling. org
heepeffarechusa unh edu'behm? 32 pprhoml Jan27 1A 5. hem

Chapter 22
hrepeffamanar auhs. edudnethinchemd/MerWelco_hom

Chapter 28

|'|1't|:|'”www. ppnp|e.vi:rgin:i=..:du."--ril]!{'u.l'xur\l}'. |'|rrn|
hrepedfwanar me vandesbileedu/biolibheSfjourneyssocunvy. homl
hierpe/fophs.okstare edu/- melcher MGMGW2/MG2411 . heml

Chapter 29
hrepeffamanar nuecd Forgdwrhanis hom

Chapter 30

hﬂp'.rl'ww. plunstwork.org!
hrepedfwanar rarediseascs orgfsearch/rdblise.hrml
heeped fwrarar msud- mupporr.orgfovery. hirm

Chapter 34

httF'nr.l'mm-. mr@&isru:s.:vrg.\'se:rch.l'rdl:li.;r.hfml

lirepedfwnanar rheumarelogy. org/ paticns/fcsheet'gour. hiem|

b fevaner merck.comy/pubs/mmanualfsection 3/ chaprer35/55a. hom
htrp:f.l'wuw. nlm.n i]'i.gm'|"rrl:d.lineplus.l'gnurandpxuldngnut. heml

hireped fwranaramyg, pda.plf - essppoimd ppd/ ppd_py_umps.huml



BEIOCHEMICAL JOURMALS AND REVIEWS

The following 15 a parual list of biochemistry journals
and review serics and of some hiomedical journals that
contain biochemical articles, Biochemistry and biology
journals now usually have Web sites, often with useful
links, and some journals are fully accessible without
charge, The reader can obeain the URLs for the follow-

ing by using a search engine.

Annual Reviews of Biochemistry, Cell and Dievelop-
mental Biology, Genetics, Genomics and Human
Grenerics

Archives of Biochemistry and Biophysics (Arch
Biochem Biophys)

Biochemical and Biophysical Research Communica-
tions (Biochem Biophys Res Commun)

Biochemical Journal (Biochem [}

Biochemistry (Biochemistry)

Biochemistry (Moscow) (Biochemisiry [Maosc])
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Biochimica er Biophysica Acta (Biochim Biophys
Acra)

Biochimie (Biochimic)

European Journal of Biochemistry (Eur | Biochem)
Indian Journal of Biochemistry and Biophysics (In-
dian ] Biochem Biophys)

Journal of Biochemistry (Tokyo) (] Biochem
[Tokya])

Journal of Biological Chemistry (] Biol Chem)
Journal of Clinical [nvestigation (] Clin Invest)
Journal of Lipid Research (] Lipid Res)

Mature (Nanure)

Marure Genetics (Mar Gener)

Proceedings of the National Academy of Sciences
USA (Proc Nad Acad 5ci USA)

Science (Science)

Trends in Biochemical Sciences {Trends Biochem
Sci)
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Note: Page numbers in bold face type indicate a major discussion. A ¢ following a page number indicares tabular ma-
terial andgznff'nilawing 4 page number indicares a figure.

A bands, 556, 357F 538f
A blood group substance, 618, 619
A cyelins, 333, 3341 335¢
A pene, GalNAc rransferase encoded by,
618619
."||. 1:.mir|r.|:||:_|.-|."1|:|:=p+nr] s:it:', zminnal:ﬂ-
tRMA binding o, in protein
syncheses, 368, 368
ABC-1, See ATP-binding cassetre
rransporer-1
Aberalipoprotzinemia, 207, 228r
ABQ bload EreRIp system, biochemical basis
of, 617619, 619f
Absorprion, 474480
Ahml]:rh:\n thmmatngﬂph!r. Fnr
proteindpepride purification, 22
Ahsorpoion specrra, of porphynns,
273274, 277
Absorprive pinocyrosis, 430
ACAT (acyl-CoA:cholesterol acylirans-
ferase), 223
Accelerasor (Ac-) globulin (Facror V], 6007,
601, &2
Accepror [(Aaminoacyl) site, aminoacyl-
tRMA binding ro, in protein
syneivesis, 368, 368,
Accepror arm, of tRINA, 310, 3128 360,
3nalf
Acerloplasminemia, 539
ACEs. Ser Anpiotensin-converning enzyme
inhibirors
Acetal links, 105-106
Acetic acid, 112+
pAIpK, value of, 124
Aceroacetate, 183184, 184fF
in tyrosine cambolivm, 2541 255
Aceroacervl-CoA syntherase, in mevalonare
synehests, 219, 2200°
Acetone, 183
Acerone bodies. See Betone bodies
Acerylanion
m covalent modification, mass increases
and, 27
of xenobionics, H30
Acetyl-CoA, 122, 122f
carbohydrate merabolism and, 122, 1228

123f

carabolim of, 130-135, 1310 132¢ See
adio Cirric acid cycle

cholesterol symrhesis and, 219-220, 220F
BIf 123

farry acid oxidation o, 123124, 123f
IRI-143, 1K1f 1827

formarion of, 2541 255-259, 255F 1561
257F 258 25%F
lipogenesss and, 173=177, 1748 175/
as famry acid building block, 176177
pyruvare dehyvdrogenase regulared by,
141-142, 1424178
prruvare oxidarien o, 134, 135(
140-142, 1415 142F 143
wenabiotic metabalism and, (30
Aceryl-CoA carboplase, 1565 179
in lipogenasis regulation, 156 173,
1746 178, 1TBE 179
M-Acerylgalacrosamine (GalNAc), in
glycoproteins, 315, 516¢
MJ‘EE’.}"SI“EDﬂmiM [G]ENJ‘E:'., IFI
glycoproreins, $16r
N-Acerylglucosamine phosphorransferass
{GleNAc phosphotransferase]
in I-cell discase, 532
in pseudo-Hurler polydysophy, 532
Nu\.l::l}l|g|ut:|.m1f:. I ures l‘rim].'nl'h:sis..
245, 246
Aceryl hexosamines. in glycoproteins, 109
NeAceryl lactosamines, on M-linked glycan
chaimns, 521
Aceryl facyly-malonyl enzyme, 173, 175F
N-Acery| neurmminic acid, 169, 171
in gangliosides, 201, 203
in glycoprozeins, 16%, 171 515, 516
in mucins, 519£ 520
Aceryl mansacylase, 173, 1741 175
Acerylransferases, xenchiotic metabolism
amad, 630
Acholuric pundice, 282
Achondroplasia, €325, 5514 553-554, 554
Acid anhydride bonds, 287
Acid anhydrides, group transfer potential
far, 289-290, 289 2907 290k
Actd-hase h:l.ann.-. ammonia mmhnh:m n.
245
Acid-base caralysis, 51-52
HIV protese in, 52, 53
ot-Acid ghvcoprotein fosesomucoid), 583¢
Acd hydrolysis, for polypepride cleavage,
2ir

Acid phosphanase, diagnosric significance
of, 57¢

Ackdemia, sovaleric, 259, 150-262
Acidosis

lacoc. Ser Lactc acidosts

metabalic, ammonia in, 245
Acids

conjugate, 10
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melecular sructure affecting srrengrh of,
12, 12
polyfunctional, nucleotides as, 290
a5 proton donors, F
SErong, 9
wesik. Ser Weak dcids
Aciduna
dicarboxylic, 188
methylmalonic, 155
aronc, 30, 301
wrocanic, 250
Aconrtase (aconimate h}dr..\tasrj. 131
ACP. See Acyl carrier procein
Acrosomal reaction, glycoproteins in, 3248
ACTH. See Adrenncorticotropic hormone
Actin, 357, 559, 360
decoranion of, 501, 361F
hbronectin recepror interacting with,
40, 5411
in muscle contracoon, 557-55%, 558£
§61-962, S611L 5627
regulagion of seriared muscle and,
562563
in nenmuscle cells, 576-577
in red cell membranes, 615F 616 616y,
617
in striated s, smooth muscle, 572¢
p-Actin, 377
F-Acuin, 559, 559F 561
in nonmuscle cells, 576, 577
G-Actim, 539, 3591
in nenmuscle cells, 576
Y-Aetin, 577
Actin-filament capping protein, 540, 541F
Actin {thin) filamenes, 557, 558F 5359
-Aetinin, 40, S66¢
Activared protein C, in blood coapularion,
o3
Activaiion EneTgy, hl, 63
Activation energy barrier, ensymes affecting,
63
Activanen funcrion 1, 460
Activarion funcrien 2, 460
Activarioen reacrion, 456, 458F
Activator-recruited cofacter (ARCY, 4725,
473
Activarors
in regulation of gene expression, 374,
370, Ser b Enhancers
tramscriprion, 331, 3510
Active chromatin, 316-318, 3187 383
Active site, 5L, 31 See andio Caralyric sice
AGyand, b3
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Active sulface (adenosine 3'-phosphare-
5" phosphosulfare), 289, 289f 629
Active transport, 423, 423y, -'il‘i_f:'ﬂiﬁ-a-"i X7
427428, 4281
in baliruban secrecron, 280, 281F
Mcriviry (physical), energy expenditure and,
478
Actemyosing 560
ACTR coactivator, 472, 472
Acute farry liver of pregnancy, 188
Acure inflammarory response, newrroghils
in, G20
Acure phase proccns, 583, 383
negative, vitamin A as, 483484
Acyleamnitine, 180-181, 181F
Acyl carrier protein (ACP], 173, 174f
synthesis of, from pantothenic acid, 173,
495
Acyl-CoAscholesterol soylrransferase
(ACAT), 223
Acyl-CoA debydrogenase, 87, 181, 182
medium-chain, deficiency of, 188
Acyl-Cod syntherase {theokinase)
n ﬁﬂy acad actrvation, 180, | RI_,I"
in mriacylghrcere] synthesis, 199, 21475 215
Acylghveerols, 197
metabalism of, 197=-201
carsbolism, 197
clinical aspecrs of, 202
synthesis, 197-201, 1974 198/
in endoplasmic redeulum, 126, 127
Adaprer proreins, in absorprive pinocytosis,
430
Adenine, 288 2838r
Adenosing, 287f 28K
base pairing of in DNA, 303, 304, 305
in wric acid formation, 259, 299f
Adenosine deaminase
ll!ﬁciﬂ'll::.l’ af, 300
lncalizarion of gene for, 4077
Adenosine diphosphare. See ADD
Adenosine manophasphate. See AMP
Adenosing 3'-phosphare-3"-phosplosulfare,
269, 289 629
Adenosine eriphosphare. See ATP
S-Adenosyimethionine, 258F 254, 204,
266G 289, 200F 290
Adenylic acid, as seoond messenger, 457
Adenylyl cyclase
in cAMP-dependent signal rransducrion,
458450, 4060
cAMP derived From, 147
in lipelysis, 213, 216/
Adenylyl kinase (myokinase), 84
deficiencies of, 151-152
in gluconcogenesis regulanen, 157
A4S source ﬂF ft-l-[" |ﬂ mllﬁ:l!. 573'. 5?5}‘
Adhesion mobecules, 529, 5295 See aldie Cell
adhesion
Adipose tissue, 111, 214=215, 214/
brown, 217, 217F

mictabolism in, 214-215, 2145 23%
conorel of, 216-217
ADP, 2871
free energy of hydrolysis of. 82
mitochandrial respirarory rare and,
9405, 97s, WA
nyasin, muscle contraction and, S61,
a61f
mn Flzf:lﬁr activaton, ﬁﬂﬁ_f' (07
in respirarory control, 9495, 97, 971,
9BF 134-135
serucrure of, 831
ADPATE ransporer, 93, 981
ADPase, 60T, 60T+
.-\DP-—:h:pernne complex, S08. Ser alia
Chaperanes
ADP-nibose, MAD as source of, 454
f‘l.i}P'rﬂ:lul]'l:i'l‘i“ﬂ'l. 44960
Adrenal corrical harmones, See alo jpecific
formese o Glucocormiconds;
Mineralecomcoids
synthests of, 438442, 4407 4411
Adrenal gland, cyrochrome P450 1soforms
in, 627
Adremal medulla, carechalamins produced
in, 445
Adrenergic receprors, in glycogenolysis, 148
Adrenocorticotropic hormone (ACTH),
437, 438, 4395 453, 453§
Adrenodoxin, 627
Adrenodoxin reductase, 637
Adrenogenial svndrome, 442
Adrenoleukodystrophy, neanaral, 503, 503
Azrobic phveolysis, 1359
as muscle ATT source, 575, 57378 575+
Aerobac respiraion
citric acid cvcle and, 130
AF-1. See Acovarion funcrion 1
AF-1. See Activation funchon 2
AF-2 domain, 470
Affiniry chromarography
for proteinpepride punfication, 23
in recombinant fusion procein
purificarion, 58, 5%
AFP. Ser Alpha-terprotein
Agammaglobulinemia, 595
Age. xenabionc-mecabalizing enzymes
affected by, 630
Aggrecan, 342, 351r, 553, 533
Aggregares, formanion of after denarurarion,
3
Aging, glycosaminoghycans and, 54%
Aghycomie, 105, 106
AHG, See Antihemophilic factor Alglobulin
AlB1 coactivatos, 472, 4725
ALA. See Aminolevulinare
Alanine, 15¢
p] of, 17
in pyruvate formanon, 250, 252F
synthests of, 237, 2351
B-Alanine, 264, 300, 301

Alanine (alanine-pyruvare aminorransferase
{ALTISGET)
di:gnnﬂrit signiﬁunu af, 57¢
in urea synthesis, 243-244, 2441
B-Alanyl dipepnides, 264, 2051
Albumin, 580, 581 583-584, 583r
conjugated biliubin binding w, 283
free farry acds in combanarien wach, 180,
2060, 2064, 584
glomerular membrane permeability to,
340541
Albumnuria, 542
Alcohol, ethyl. S Erhancl
Alcohol dehydrogenase, in farey liver, 212
Aleohnlism
cirrhosis and, 212
fatry liver and, 212-214
Aldehyde dehydrogenase, 87
in Farry liver, 212
Aldolase A, deficency of, 143
Aldolase B, 167, 168/
deficiency of, 171
Aldolases, in glycolysis, 137, 136F
Aldnse-ketose isomerism, 1030 104, 1047
Aldose reducrase, 167, 169f 172
Aldoses, 102, 1024, 1044¢
FIng stTucTere of, 104
Aldosterone
hnding of, 435
synthesis of, 438440, 441
angiotensin affecring, 451, 452
Aldosrerone synthase {1 8-hvdroxylase), in
sterond synchesis, 440, 4411
Alkaline phospharase
in bone mineralizanon, 550
worymes of, diagnostic significance of.
v T3
in recombinant DNA technology, 400s
Alkalosis, metabaolic, ammania in, 245
Alkapronura, 235
Allergze reacrions, pepride shsarprion
cawsng, 474
Allopurinal, 290, 297
Alloseric acovarors, 157
;‘Ll]nmn: :H"Q:tl:lr.:l'mnr[iﬁzm. 129
in pluconeogenesis regulation, 157
negative, 74, See ale Feodback mhabioon
wecond messengess s, 70
Allosteric enzymes, 75, 129
aspartare rranscarhameytase as model of,
75
Allosteric propermies of hemoglobin, 42—46
Allostenic regulanon, of enzymanc cacabysis,
74, 74=76, T5L 128/ 129
gluconcagenesis regularion and, 157
Allosveric site, 74, 7%
Alpha-adrenergic receprors, in
glveogenolysis, 148
Alpha-amino scids. Ser alio Amine acds
genetic code specifving, 14, 15-16r
in proteins, 14



Alpha-amine nitrogen. See Amino acid
nitregen
'\.]plu anomers, |4
Alpha, antiproteinaselanticeypsin. See
2 -Anproceinase
Alpha- (@) carotenc, 482
Alpha-feroprorein, 5837
Alpha-globin gene, localmarion of, 4071
Alpha (ce) helx, 31-32, 326 33
amiphipathic. 31-32
i myoglobim, 40, 41F
Alpha () kesoglutarate. Sere
- Feroglurarare
Alpha-lipoproteins, 205, See alio High-
densiry |'ipn|1ru:ein.-:
familial deficiency of, 228¢
Alpha-R. groups, aminn sod propermes
affected by, 18
Alpha (o] dhalassemia, 47
Alpha-rocopherol. See Tocopherol
Alport syndrome, 538, 538¢
ALT. 3¢ Alanine aminorransferase
Alveplase (rissue plasminogen activaton’t-1'A),
(04605, 605/, 6062, 607
Alrermartive pathway, of complement
actrvation, 5%
Alticude, high, adapranion o, 46
Alu family, 321-322
Alzheimer disease, amylowd in, 37, 550
a-Amanin, RNA palymerases affecred by,
343
Ambigwiry, grnenc code and, 359
Amino acid carbon skelerons, catabalism of,
249243
aceryl-CoA formacon and, 2545
255-1259, 2155/ 256/ 2571 1581
259
branched-chain, 259, 2607 2017 262F
disorders of, 259-262
pyruvace formarion amd, 250-255, 2321
255fF
transmination i misanon of, 249-250,
2484 2506 251
Amino scid nitrogen
carabolism of, 242-248
in aming acid carbon skeleron
carabolism, 249, 2449
end produces of, 242-243
urca as, 245247, 2461
L-glitamate dehwdrogenase in,
244-245, 244/ 245/
rransamination of, 243-344, 243
L-Aming sod eadase, 36-K7
in nitmgen mesabolism, 244, 244/
Amine scid sequences. See adio Prorein
SEUENCIng
determination of, tar ﬂ.}mprn:ﬂns. S15¢
primary structure determined by, 18-19
repearing, in mucins, 319, 520
Amino acids, 2, 14=20, 15-168 See alm
Peprides

absorprion of, 477
analysisfidennificanon of, 20
hinnd plucase and, 159
branched chain, caabolism of, 259,
2600 M61F 262
dusorders of, 259=-262
in caralysis, conservarion of, 54, 551
chemical reactions of, funcrional groups
di:rﬂ.‘riug, 18-20
deaminarion of. Se¢ Deamination
deficiency of, 237, 480
::l;citltnry. See alin .r\.:pz.rl:.fe; Glut:rn:r.‘c
glucopenic, 231-232
in gluconeogenesis, 133134, 134§
inrer:nm-:n:hiﬁr}' of, 231-232
ke acid replacement of in dier, 240
ketogenic, 232
mielting point of, 18
metabolism of, 1231 124, 124f 1257 Ser
aliwe Aming acid carbon skelerons,
catabolism of Amino aced
nitrogen, catabolism of
pyridoxal phesphate i, 491
net charge of, 16-17, 17f
nutritionally csseneal, 124
nutrinionally nonesseneoal, 124
synichesis of, 237-241
in peprides, 14, 19, 19f
piip &, values of, 15160 17, 17F
envirnnment atfecting. 18, 18¢
products derrved from, 264-269, Ser alio
specific proaict
properties of, 14-18
- proup determining. 18
protein degradatien and, 242, 2435
n proeins, 14
removal of ammenia from, 244, 2441
requirements for, 480
Equence of, Primary structure
determined by, 18-19
salubality porne of, 18
substitutions of, mpsense mutations
cawsed by, 362-303, 362F
synthesis of, 237-241
in carbolydrare merabolism, 123
citric 2cid cycle in, 133, 134F
vransaminanon of. See Transaminarion
rransporter/carrier systems for, 99
plurathione and, 629630
hormones affecting, 427
Amenoacyl residues, 1819
pepride strucoure and, 19
Aminoacyl {Afacceprar) site, aminoscyl-
tRNA binding . in protein
symthesis, 368, 368
Aminoacyl-tRMNA, in protein synthesis, 368
Amnoacyl-tRNA syneherases, 360, 360
f-Aminoburyrate, 267, 2681
[-Aminoesoburyrare, 300, 3011
Amenolevulinare (ALA), 270, 273¢
in porphyria, 278
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Aminelevulinare dehydearase, 270, 273
in porphyria, 274, 277
Aminalevulinate synthase. 270, 272-273,
273f; 276f
in parphyria, 274, 2774 278
ﬁm'imrpcpridums, 477
Aminophospholipids, membrane
asymmerry and, 420
Aminoproteinase, procollagen, 537
Amino sugars (hexosamines), 106, 106f
ghucose as precursor of, 169, 171F
in glycostmineghysans, 109, 169, 171§
in glycosphingelipids, 169, 1717
interrelationships in membolism of,
171y
Aminorransferases (ransaminascsl,
133-134, 134F
diagnosoic significance of, 37¢
in urea bivsynthesis, 243244, 2441
Ammania
in acid-base balance, 245
deroxificarion of, 242
excess of, 247
glutamine synthase fisxing. 245, 145/
nitrogen removed as, 244, 2441
Ammontzs intoxscacion, Y44
Ammaniam ion, pRipK, value of, 12¢
Amobarbiral, oxidarive phosphondacion/
respiracory chain affecred by, 92,
95, 96/
AMP, 287f 288 2884, 297f
coenzyme dermacives of, 294
cyclic. See Cyclic AMP
free enerpgy of hydeolysis of, 825
[MP* conversion to, 293, 290
feedback-regulation of, 204, 296
FREPE glutamyl amidorransferase
regulated by, 194
structure of, 35_,!',' IRR_-II"
Amp resistance genes, 402, 4037
Amphibolic pachways/processes, 122
cirric acicl |.-_|.'|:|.r. and, 133
Amphipachic e-helix, 31-32
Amphipachic lipids, 119-121. 120
in lipoprateins, 205, 2071
in membranes, 119, 120f 417-418, 417f
Amphipachic molecubes, folding and, &
Ampicillin resistance genes, 402, 403
Amplification, gene, in gene expression
regularion, 392-393, 393F
Amylases
dizgnosnc significance of, 577
in biydrolysss of starch, 474
p-tmyloid, in Alecheimer disease, 37, 550
Amyloid-associated protein, 590
Amyleid precursor proteins, 590
in Alcheimer disease, 37, 59
Amyloidesis, 590-591
Amylepecnn, 107, 1048
Pqn].'|npe:rinnsi:. 152
Amylose, 107, 108f
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Anabolic pathwaysfanabolism, 81, 122 See
alie Endergonic reaction;
Metabalism

Anaerabic plycolysis, 136, 137F 139

a5 muscle ATP source, 574-576, 5755
575

Analbuminemia, 554

Anaphylas, slow-reacting substance of,
1403

Anapleratic reactions, in citric acid oyele,
133

Anchorin, in carvilage, 551«

Andersen’s disease, 152r

Androgen respanse element, 459

Androgens

earrogens produced from, 442445, 4447
receptors for, 471
synthesis of, 440-442, 4410 443
Androstenedione
estrone produced from, 4447 445
synthesis of, 442, 443
Anernis, 47
Fanconi's, 338
hemnlyric, 136, 143, 609, 619, G20+
glucose-6-phosphare dehydrogenas:
deficiency causing, 163,
[69=170, 613, 6145 619
haproglobin levels in, 384
hyperhilintbinemia/iaundice in, 282,
284, 284r
penmmse phosphare padwvay/
glurathione peroxidase and, 166,
167f 169170
primsguine-sensitive, 13
red gell membrane abnormalines
causing. 619
iron deficiency, 478, 497, 386, 610s
megaloblastic
fulate d:ﬁ:i.enl:}' caunng. 482, 492,
At
vitamin By, deficiency causing, 482,
49L, 6l
pernicious, 4815, 492
recombinant ervifiropotenn for, 320, 610
sickle cell Ser Sickle cell divease
Angiorensin 11, 437, 431, 4527
synthesis of, 451452, 452

Angiocensin 171, 452, 452f

Angiorensin-convering chzyme, 431432,
452fF

Angintenstn-converting enzyme nhibicors,
451-451

Angiorensinogen, 431, 452

Anion :l;:h:.r,lg: protein, 615, 61 Sl‘f;'ﬁlﬁ:

Ankyrin, 615£ 616F 6l 617

Anemenc carbon atom, 104

Anomers, o and B. 104

Anserine, 264, 265, 265

Antennae (oligosaccharide branches), 521

Anterior patsigary gland hormaones, hload
glucose affecred by, 161

Anri conformers, 287, 2871
Anribrorics
amino sugars in, 106
bacterial protein synthesis affeceed by,
371-372
folate inhibitors ax, 494
Anrtibodies, 580, 581, See alew
Immunoglebulins
monaclonal, hybridomas in producrion
of, 595-596, 595
in xenebiotc cell mjury, 631, 6317
Antbody diversite, 591
DA gene rearrangement and, 593-394
Ancchymotrypsin, 583¢
Anercoagulanes, coumann, &4
Anticodon region, of tRNA, 339, 360, 3607
Anufolate drugs, purine nuclenrde
synthesis affected by, 293
Anrigenic dererminant lepitope), 33, 591
Ancgenicity, xenobioncs alrering, cell injury
and, 631, 631§
Anrigens, 591
Anmhemaphilic facror Alglobulin (facer
WL, 59495 GO, A0
deficiency of, 604
Antihemophilic fscror B ifactor [X), 5997
O, G0
coumarin drugs affecring, 604
deficiency of, 604
Ancamalarial drugs, folare inhibitors as.
494
Anomycin A, respiratery chain affecred by,
95, Hof
Andexidancs, 91, 119, 611613, 6137
retineids and carorenoads as, 119, 482s
vatagrin C as, 119
vitamin E as, 91, 119, 486, 4871
Anoiparallel loops, mENA and cRINA, 360
.-\.nrip:n”:ﬁ ﬁ sheet, 32, 33f
Antiparallel scrands, DMNA, 303
Anriport sysrems, 420, 426
far nucleatids sugars, 517
@y -Anriproreinase (G-antrypsing, 583
589
deficiency of, S89-5H), 5894 5904
623
as thrombin imbibacor, 603
Antiproteinasss, 623, H24r
Antichrombinfantichrombin 111, 383
B304
h:pﬂ.rin hi:nrling tr, 547, G030
a-Antiorypsin (o -antpromeinase), 383,
589
deficiency of, 389-590, 5897 590/
023624
as thromban mhibicor, 603
AP, Ser Actvared I.!rn:ein. i
Apo A, 206, 206;, 224
deficiencies of, 228¢
Apn AL 206¢
lipogrotein lipase affecoed by, 207-208

Apo A-IV, 206, 2061
Apo B-48, 206, 206:
Apo B-100, 20k, 206s
in LDL metabolisen, 209, 210f°
regulation of, 223
Apo C-1, 206, Hibs
Apo C-11, 206, 20H¢
in lipaprotein lipase acovicy, 207-208
Apo C-TIT, 206, 2065
lipoprotein lipase affected by, 208
Apo [, 206, 206s
Apo E, 20, 206¢
receprons for
in chylomicron remnane uprake,
208-209, 209/
in LDL merabolisen, 209, 210f°
Apoferminm, 586
Apolipoproteinsiapoproteins, 215,
205-206
distriburion of, 205206, 200s
hemaglobin; oxygenation affecring, 42
Apomyoglobin, hindered environment for
heme wwon and, 41, 417
Apoprotesns, See Apolipeproteins
aprproteing
Apoptosis, 24
p33and, 339
Apo-transkerolase, acovation of, in thiamin
nutrirional stars asessment, 489
APP. Ser Amyloid precursor protein
Apurinic endonuclease, in base excision-
repair, 337
Apyrimidinic endonuclease, in base
excision-repair, 337
Aquaponns, 4244206
tefrabinose, 041 105¢
Arabinosyl cyrosine (cytarabing), 290
Arachidonic aced/arachidenare, 1135 19,
190
cacosanoid fermarion and, 192, 1937
194, 1945 195
for essential fatry acid deficaency,
191-192
ARC, 4721, 473
ARE, See Androgen response element
Argentatfinoma (carcinoid), serotonin in,
2602067
Arginase
in periodic hyperlysinemia, 258
in urea synthesis, 2464 247
Arginine, 16¢, 265, 266
catsholism of, 230, 2517
in ures synthesis, 2465 247
Arginosuccinase
deficiency of, 248
0 urea synrhesis, 24674 247
Arginovuccinare, in urea synchesss, 245,
246f 247
Arginosuccinate synthase, 246 247
deticiency of, 247
Arginosuccinicaciduria, 248



Aromarase enzyme complex, 443, 4441 445
ARS (autonomously replicanng sequencesh,
326,413
Arsenare, exidazion and phosphorylatien
affected by, 137, 142
Arterial wall, intima of, pn:ll:rng|y|:ar|s i,
548
Arthrins
ety 2949
proteoglycans in, 548
theumarsid, ghycosylanon alreratons i,
533
Artificial membranes, 421422
Ascorbare, 167, 168f
Ascorbic acd (viramin C), 163, 4820
495496, 4961
as antioxidant, 119
in collagen synchesis, 38, 496, 535
deficiency of, 4821, 496
collapen affecred in, 3839, 496,
538-539
iron absorption and. 478, 496
supplemental, 496
Asizloglycoprotein receptors
in corranslational insertion, 506, 306
in ghrooprorein clearance, 517
Asn=-GleNAc !ink:g:
in ghreoproreins, 521
in ghroosaminoglyeans, 543
Asparaginase, in aming acid nitropen
cambolism, 245, 245F
Asparagine, 15
im amino acid nitrogen cambelism, 245
catabolism of, 24%, 250/
synehests of, 237-238, 238F
Asparagine synthetise. 238, 2381
Asparrare
catabolism of, 24%, 2504
synehess of, FA7=2135, I}Rf
im urea synthesis, 2467 247
Asparrate 102, in covalenr caralysis, 53-54,
54
Asparrare anunotransferase (ASTSGOT,
deagnostic ssgnificance of, 57r
.-’|.':P=:r|:=|¢' rrznsour!‘nnm:,rlu:. 79
in pyrimidine synthesis, 2985 299
Aspartic aid, 15¢
plak 17
Aspartic provease family, in acid-base
camalysis, 52, 53f
Aspartylglycosaminuria, 532-533, 533r
Aspirin
antiplareler actions of, GO7-60E
I::f"CII.‘II:I].}I'EEl‘IJ."EE affected by, 193
prostaglanding affecred by, 190
Assembly parvicles. in absorprive
prnncytoss, 430
AST. See Asparrate aminotransferase
Asthma, leukorrienes in, 112
Asymmetric subsetution, in porphyrine,
70, 271F

Asymmenry
imporrin binding and, 501
lipad and pratein, membrane assembly
and, 511, 512f
in membranes, 416, 419-420
Ataxia-telangiectasia, 338
ATCase. See Asparare eranscarbarmoylase
Atherosclerosis, 2005, 607
cholesteral and, 117, 219, 227
HDL and, 210-211
hyperhomocysteinemia and, folic acid
supplements in prevension of,
494
LIL recepror deficiency m, 209
Eymnphns]ih:l'id}llchl:lim {|}'J:n|.e|:i1'h':n]
and, 116
Arorvastatin, 229
ATP, 82, 82-85, 287f 289
it acive mransport, 437428, 4287
in coupling, 82, 84
fatty acid wxdanon producing, 182
free energy of hydrolysis of, B3-83, 82
in free energy mansfer from exergonic re
endergonic processes, 82-83, 821
hydrolysis of
in muscle contracion, $61-562, 561F
by NSF, 509, 510
inorganic pyrophosphare production
and, 45
in mitochondrial procein s}'nthﬂis ansd
itpor, 499
in muscle/muscle contraction, 336,
S61-561, 561
decrease in availabiliny of, 564
sourees of, 373574, 574-570, 57 5%
575¢
in purine synthesis, 293-294, 2951
respicatory contral in mainrenance of
supply of, 94=95, 97, 97+, 981
134-135
structure of, 835
syﬂth:ri!. nf
ATP synthase in, %6, 97 98F
m cirric acid cycle, 1318 133, 142,
143¢
glucose saidation vielding, 142, 143
respiratory chain in, 43-93, 98
ATEADP cyele, 83, B4y
ATPase
in acove rransport, 427428, 4281
chaperones r:lu.hi.'1'.|i'|'i:|'|.;gI activicy of, 308
copper-hinding P-rvpe, murations in
gene for
Mlenkes diseases caused loy, 588
Wilson disease caused by, SE8-589
ATP-binding casserre ransporter-1. 2110,
215
ATP-chaperone complex, 508, See alw
Chaperones
ATP-citrate byase, 134, 135£ 1568 157
aceryl-CaA for lipogenesis and, 177
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ATY synthase, membrane-located, 86, 97
9EF

."'.m:ry|mi&r. resprratory chain atbecred h}'.
95

Artachment praeins, 540, 541

Auroantibadics, in myasthenia gravis, 431

Auronomously replicaring sequences (ARS),
36,413

Aaro-nxidation, See Perogidation

Auroradiograply, definition of, 413

Aurotrophic organisms, §2

Avidin, biotin d:ﬁcienr:r cowsed h}-. 454

Axial rarios, 30

Axonemal dyneins, 577

- or B-Azacytidine, 290

B-Azaguanine, 290, 291

Azathioprine, 290

- or f-Azauridine, 290, 2911

B bload group substance, G184, ﬁl,,‘,"_l"'
B () cells, pancrearic, insulin produced by,
160
B oycling, 333, 334F 335¢
i gene, Gal rransferase encoded by,
GLB-619
B lymphacytes, 591
in hybridoma praduction, 395-5906, 3961
B vitamins, See Vieamin B complex
BAC vector. See Bacterial arvificial
chramaosonme (BAL) vector
Bactena
intestinal, in bilirubin deconpugation, 281
tramscription cvcle in, 342-343, 342F
Bacteral arnficial chromeseme (BAC)
vectod, 401 402, 402
for cloning in gene iselarion, 635
in Human Genome project, 634
Bactertal gyrase. 3006
Bacrerial promotess, in rranscriprion,
345-346, 45
Hamrh:phz.g:. definition of, 413
Bacreniophage lambda (L), 378-383, 3797
IEOF AH1E IH2F
BAL. See Diimnercaprol
BAL 31 nuclease, in recombinant DA
rechnalogy, 4007
Balanced chemical exquacions, G0
Batmlofl, 398, 399
Barbiturates, respiratory cham affecoed by,
5, 96
Basal lamina, bminin as component of,
540542
Basal mesabolic rare, 478
Base excision-repair of DMNA, 3360, 337,
337
Base pairing i DNA, 7, 303, 304, 3058
marching of for renaruration, 305-300
recombinant DA rechnology and,
3%6-397
replicaticn/synhesis amd, 326330, 330f
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Base substirution, mutarions occurring by,
31, 361F 362
Basemient membranes. nu-"'.:g..-n in, 537
Bases
conjugate, 10
a8 profon accepdars, ¢
strang, ¥
weak, ¥
Bence Jones proremn, 595
Bends (procein conformation), 32-33,
4
Beriben, 482, 489
Berr-alanine. See B-Alanine
Bera anomers, 104
Ber- Im carotene, 482, 482 483, -iﬂ-j-f
See alie Witamin A
a5 anoodane, 119, 882¢
Bera-endorphins, 453, 453/
Bera-globin gene
localizanien of, 4075
recombinant DMNA rechnology in
detecrion of variations i,
JUT-408, 408F i
B:ﬁ.-“pnprntn'ns. .Iflcl LY m':rﬂ' |-rmr d:rr.':i.t:r
lipoprorcing
Bem-madarion of ey acids, 181-183,
LBI1f 182f
ketogenesis regulanon and, 186-187,
LETS 184F
modified, 183, 183f
Bera (f) sheer, 32, 33
Bera subunits of hemegiobin, myoglobin
and, 42
Ber (B) chalassemia, 47
Bera () arn, 32, 341
BFU-E. See Buest-forming unit-ervthrond
Hylff, 399
BHA. Ser Burplated hydroxyanisole
BHT. S Hut_l.fl;red E}ldrﬂx}'tnhrne
Bi-Bi reactions, 63-70, 63f 70
Michachis-Mengen kinetics and, 70, 70
Bicartsonarte, in extracellular and
intracellular Auid, 416s
Bighycan
in bone, S48
in cartilage, 5317
Bilayers, lipid, 418414, 4187 419¢
membrane proteins and, 419
Bile, bilirubin secretion inre, 280, 2811
Bile acads dzalis), 225-227
rrll:emh:putic crculation of, 227
in lipid digestinn and absorprion, 475,
476
secondary, 226/ 127
synthesis of, 235-217, 226f
repulacion of, 226, 2265 227
Bl|e pegmenes, 2?3—-230‘\ 132_,!'.' Ser ala
Bilirubin
Biliary obsiructon,
h':,rperhﬂinjhi:nm'i:.l'i:"ndi:r
caused by, 283, 284, 2841

Bilirubin
accumulation of {hyperbilirubinemial,
181-284, 284r
conjugarcd
binding e albumin and, 283
reduction of w urshilinogen, 280,
83
conjuganon of, 280, 2805 281F
fecal, in jawndice, 284¢
heme carabolism producing, 278-280,
7
liver uprake of, 2B0-281, 280/ 281
maf
normal values for, 2844
secrecion of into bile, 280, 23]_,!"
unconjugated, disorders occurring in,
1821-183
urine, in jaundice, 284, 284¢
Biliverdin, 278, 1?9__||"
Baliverdin reductase, 275
Bimalecylar membrane layer, 41 8419 Ser
atdio Lipid bilayer
Binding conscant, Michaclis conseant (K, 5
:pprn;lrim:ting.. o
Binding proeins, 434453, 434r, 4351 583r
Baochemistry
as hasis of healch/duease, 2—4, 3¢
definition of, 1
Human Genome Propecr and, 34
miethaads and preparacions wsed in, 1, 2¢
relarivnship of w medicine, 1-4, 3
Baocyrin, 444, 4951
Bioenergetics. B0-85. Ser alo ATP
Bioinformarics, 412, 638
protein funcrion and, 2829
Rinlogic oxidation. See ale Omidation
Biomolecules. See afie specific mype
stabilizacion of, 7
water atfecting structure af, 6=7, &t
Binrechnology, Human Genome Project
affecring. 638
Riacin, 482r, 494495, 4957
deficiency of, 482y, 494
in malonyl-CoA synchesis, 173, 174
as an:l:ﬁrtic Eroup, A
BiP. Sge Immunoglobulin heawvy chain
binding protem
1.3-Bisphosphoglycerste (BPG, free energy
of hvdrolysis of, 825
2,3-Bisphosphoglycerare (BPG), T strucrure
thcmnghhin stabilrzed by, 45,
45f
Bisphosphoglycerare murase, in gleolysis in
erythrocytes, 140, 140/
2.3-Bisphosphoglycerare phospharise, in
ervthrocytes, 140, 1404
Blindness, vieamin A deficiency causing, 483
Blood
coagulation of, S9B-608, S aliv
Cragulation: Ceapulation factors
funcions of, 580, 5817

Bload cells, 609-625. See alie Ervilirocyres;
Meurrophils; Plarclers
Blaad coemng. Ser Coagulation
Bload glucose
normal, 145
mguhril:ln af
clinical aspects of, 161-162, 161
deetfgluconsogeness/ghroogenslysts in,
158-161, 159/ 160f
glucagon in, 160-161
plucekinase in, 159-160, 160f
ghycogen in, 145
insulin in, 160
limues of, 158
metabalic and hormonal mechanisms
in, 159, 160, 161
Bload group substances, 618, G19F
glyeoproteins as, 514, 618
Bload group systems, 617-619, 6197
Bload plasma. See PMlasma
Bload rype, 617-618
Blocd vessels, niric ouide affecring,
3T1-573, 573f 574r
B'nt h'zrlsFer ru:hanuu. -1-|:|3. -‘jMf
Blune end ligation/blune-conded DN AL 398,
399400, 4005 413
BME. Ser Basal membalic rate
Body mass index, 478
Body warer, See Warer
Bohr effect, 44, 45/
in liemaglsbin M, 46
Bone, 349-330, 34495 550
I'L'IETJI‘JD“E and g:netic d.'imrder.:
involving, 551-552, 551¢
protemns i, 348y, 549
Bone Gla protein, 548¢
Bone marrow, heme synthesis in, 272
Bone marmx Gla progein, 483
Bone mnl‘phngen:ti: protems, 548
Bone saloprotein, 5487
Bone SPARC protein, S48r
Bolinum B toxin, 311
Bovine spongiform encephalopachy, 37
BPG. Ser 1.3-Bisphosphoglycerare;
Lﬁ-ﬂ-iaph:m]’:hngl}'::u::
Bradvkinin, in inflammarion, 621
Bran, metabalism i, 2330
lucnse as necessaey for, 232
Branched chain amino acids, catabolism of,
259, I60F 2615 261
disarders of, 259-262
Branched-chain o-keo acid dehydrogenase,
59
Branched chain ketonura {maple syrup
urine diseazel, 259
Branching enzymes
absence of, 152
in ghycogen biosynchesiz, 143, 1471
Brefeldin A, 510-511
Brittle bones [ostengenesss imperfecra), $51¢
Broad beta discase, 228¢



Bronze diaberes, 587
Brown adipose nssue, 217, 217
Brush baorder enzymes, 475
BAE. $ee Bovine spengiform encephalepathy
Buffers
Henderson-Haselbalch equarion
describing behavior of, 11, 12
weak acids and their salws a5, 11-12, 12F
“Bulk flow,” of membrane proteins, 507
Burst-forming unit-erythroid, 610, 611§
Burylared hydrosxyanizele (BHA), as
:nlilmidil.‘lt."l‘ldmd pl‘ﬂl‘-'r\-'-ld‘iﬂ. 11
Burlated hydrosyroluenc (BHT), as
annoadant!foed presereanve, 119
Butyric acid, 1 [2¢

C1=9 [complement proteins), 596

C-pepride, 449, 450F

Coy polyunsarurated acids, eicosanoids
formed from, 1940, 192, 193¢
1941

C-reactive proveim, 383, 5K

i rq;mnxfsqmmh. K Curuh.n.t

regions/segmen s
Ca™ ATTase, 463

CalMa* exchanger, {463, 567508
Cachexia, cancer, 136, 479
Caffeine, 289, ZROF

hormonal regulation 1rF[i[.||:-|}'.1'r.| and, 215
Calbandin, 477
Calowdsol £25-hydroxycholecalciferol), in

vitamin [ metabolism, 484, 485/

Caleiferal. Ser Vieamin [
Caloineunin, 560
Calcinosis, 486
Calcitonin, 437
Calarmal {1,25(0H),-05), 437, 4397 485
calciem concentration r!guh.rrﬂ h:.r, q85
storagelsecrenion of, 433, 4347
synehests of, 445, 4465 484, 485F
Caleium, %G
absarprion of, 477
virarmin [ merabolism and, 477, 454,
AB4-485
in blood coagularion, 5997 600, G005,
]
in bone, 549
in exoracellular fuid, 416, 416r
im imtracellalar Aud, 4806, 416¢
iron absorption abected by, 478
i maligrnant hyperchermia, 564-3635,
65
mecabolism of, 463
vitamin D mecabalism and, 484485
in muscle contracoion, $62
in cardiac muscle, $60-568
phosphorylase activation and, 148
sarcoplasmic reticulum and, 563564,
SRAL S6f

in smoeoth muscle, 570, 371

in plarcler acrivation, 6065 GO7
as second messenger, 436—437, 4374,
457, 463465, 463
phosphatidylinositide merabolism
affecting, 464465, 4647 4655
vitamin [ metabolism aflected h':.r
485486
Caleium ATPase, 463, 568
Caleium-hinding proteins., vitamin K and
glutamare carbeeevbation and
postsvnrheric masdificanion
and, 487488, 488/
synthesis and, 488, 604
Calciam/calmoduling 463
Caleum/ealmadulin-sensitive phmphnq.-l:.w
kanase, in ghycogennolysis, 148
Calcium channels, 463, See afie Calcium
release channel
in cardize muscle, S66-567
Caleinm-induced caloium relezse, in cardiac
muscle, 567
Calcium pump, 463, 568
Calomm relesse channel
dibydropyridine receptor and, 563-564,
J63f
mutateons in gene for, malgnant
h}rpﬂ'themi.l caused by,
S64-503, 3631 630
Caloium release channmel, 563, S64F
Caleiume-sadium exchanger, 463
Caldesman, 571
Calmadulin, 463, 4634, 562
muscle phosphorylase and, 148, 149
Calmedulin-£Ca™, in smooth muscle
contractien; 370-571, 571F
Caltiexin, 508, 526
Calreticuling 508, 526
Calsequestrin, 563, 563f
AMP. Ser Cyclic AMP
Cancerlcancer cells. Ser alio
Carcinogenssis! CUcinogens
cyeling and, 334
glecoproceins and, 514, 526, 5304 531
hormone-dependent, viaamin B,
deficiency and, 491
membrane abnormalities and, 4327
musins produced by, 520
Cancer cachexia, 136, 479
Cancer chemotherapy
folate inhibitors in, 494
newtropenia caused |;|:.r, a0
syntheric nucleonide analogs in,
190-291, 291fF
Cancer phoratherapy, porphyring in,
273
CAT, See Carabolite gene acrivaver protein
Caproic acid. 112¢
Carbamates, hemoglobin, 44
Carbamoy] phosphare
excess, 30]

free energy of hydrolysis of, B30
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in wrea synchesis, 243, 246-247, 246f
247
C:r'l'.!:mn}'| phnsphu.m sqmth:u 1
deficiency of, 247
in wrea synchesis, 245-246, 246
Carbamoy| phasphate symthase 11, in pyrim-
idine synthesis, 296, 298§ 299
Carbohydrates, T02-110, See afeo gpecific
fype and Glucnse; Supars
in cell membranes. 110
cell surface, glycolipads and, 116
classification of, 102, 102
complex (glycoconjugarel, glycoproteins
as, 514
digestion and :|.1mrpr.i|:|n of, 474475,
475
interconvertibilioy of, 231
isomerim of, 102-104, 103/
in lipoproteing, 110
metabolism of, 122-123, 122€ 123£
1 24-125, 125f
diseases associared with, 102
vitamin By (thiamin} i, 488489,
iRafr
in proweoglycans, 342, 543, 5437
Carbon decaade
cirric acid r}':h: in production of.
130-133, 1321
rramspart of, by hemoglobin, 44, 43¢
Carboen monaxide
Ierne carabaslism producing, 278
exidanve phosphorylanon/respiratory
chain affected by, 92, 95, H6f
Carbon skeleron, amino acid. Se¢ Amina
acid carbon shelerons
Carbonic acid, pRIpk, value of, 12¢
Carbonic anhydrase, in esteoperiosis, 352
Carboxybiotin, 494, 4955
Y- Carboxyglutamare, vicamin K in :'::mtha:i:
of, 487, 488f
Carbixyl rerminal repear domain, 350
Car'hnx}'h.s: enzymes, BHogn as coenzyme
of, 404495
Carbowypepridases, 477
Carcinogencsis'carcinogens, 631
chemical, 631
cymchrome 450 induction and, 628
indirecr, 631
Carcinoid {argentaffinomal, serotomn in,
200=267
Carcinoid syndrome, 490
Cardiac developmental defecrs, 570
Cardiac glycosicles, 10k
Cardize muscle, 556, 566570, 5681, 369
Cardiolipin, 115, 1151
synthesis of, 197, 197£ 199, 199
Cardiomyopathices, 536, 569-370, 560
Cargo proteins molocules, 3160
in export, 303
in imporr, 501, 302
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Carnitine

deficiency of, 180, 187

in hrry.::iﬂ transport, 180-181, |3|_|I"
Carnirine-gcylcarnirine rranslecase, 180,

1B1F

Carnetine palmitoylrransterase, deficiency
of, 180

Carnirine palmitoylrmansferase-1. 180,
181

deficiency of. 187
in kevogenests regulanien, 186187, 187F
T
Carnitine palmitoylransferase-11, 181, 181F
deficiency of, 187-184
Carnozinase defrciency, 204
Carnosing, 204, 265, 265f
Carnosinuna, 264
ﬂ-Can:t:ne, 482, 482 4835, 4 Ej_,l'.' See alio
Wigamin A
a5 annoidane, 119, 452¢
Carotene dioxygenase, 482483, 4831
Carotenoids, $82—484, 4831 4841 Ser aliv
Wigamin A
C:rri:cr pnﬂrin:."ﬁyst:ma. 42& 41@"'
fier nucleoride sugars, 517
Carrilage, 543, 5511, 552-553, 553f
chnndrnd.}l:p'l:xi:. :ﬁﬂ:ting. 553=554
Canabolic pathways/carabolism, 1, 122,
Ser alre Exerponic reacoon;
MWetabelivm
Canabuolite gene activaror protein (oyelic
AMI regularory proveind, 376,
37s
Carabaolite regulatory protein, 460
Caralase, BE—8%
as antioxidane, 119, 611-613, 613+
in nittogen metabolism, 244, 244f
Caralysis/caralymc reactions {enzymaric), See
alta Metahalism
acid-base, 51-52
HIV protesse in, 52, 537
at active site, 51, 511
Bi-Bi, 69-70, 69f 70f
Michaelis-Menten kinetics and, 71,
Tof
coehzymesdcofacrons in, 50-51, 51
conservation of residucs and, 54, 55¢
oovalent, 52, 52F 63
chymotrypsin in, 52-54, 34f 03
fructose-2, i-hisphosphaass in, 54, 55
double displacement, 69-70, ﬁﬂ_ll"
enzyme detecrion facilicared by, 55-56,
'
pqui.lqlnrium constant and, 63
isoayimes and, 54-55
kanenes of, 63-70
activatson ERETEY znn:L 6l n3
balanced equations and, 60
COMPENTVE VErsUs Nencomperinive
inhibirion and. 67-69, 671
GBf 69F

facrors affecring rares of, 61-63, G217
6364, H4f
tree enerpy ch:ngz: and. G0=61
ininial veleiry and, 64
mulniple substrares and, 6971, G4 1
Ty
substrate concentration and, 64, 647
B65f
models of, 65-67, 667 67/
rransition stares and, 61
mechanisms of, 31-32, 52
Frn:thzﬁ: g;nu[m':nﬁ:mn.f:rlnu}mu
in, 50-51, 51f
site-direcred mugagenests in study of,
58
oxaloacerare and, 130
ping-pomng, G970 HIF
pnmthetic groups in, 50=51, SI_f
by procimiry, 51
regulanon of, 72-79, 1247 129
active and passive processes in, 72, ""'3.."‘
alloseeric, 74, 74-T6, 73 1257 129
Compartmentarten in, 72-73
covalent, 74, 76, 77-78, 741
enzyme quantiry and, 73-74
feedback inhibison and, 74-76, 75§
76,129
feedback regulacion and, 76, 129
metabolite Aow and, 72, 73§
Michaelis constane (K] in, 72, 73
phosphoryhasn-dephosphordanion
in, T8-7%, T8s
Frnml:“ﬂiﬁ il'|.I ?5"??. ?-'Jrl
second messenpers in, 76
EMA and, 356
'ic'qurnrial I':i:ngll:l |:|.iv.]1|=.n;-rm=n1'. (9, ﬁ‘)f
specificity of, 49, 50§
by strain, 52
substrate concentration Jl"f'!:ting rate of.
b4, b4f 65
Hill madel of, 66-67, 67F
Michaelis-Menten madel of, 65-66,
iy
Caralvric residuses, conserved, 54, 55¢
r,.:.'rah.-n: site, A Seealie Active site
Cataracs, diabetic, 172
Carechalamines, See e specific e
receptirs for, 436
soragelsccretion of, 433, 454r
synthests of, 445447, 4471
r.a.rh:pﬁim, in acid-hase nn.h'.'ii'.li. 52
Caveolae, 422
Caveolin-1, 422
CRG. See ‘._.ltrl'l:.b:n.'itﬂfnid'-l'liln&iﬂg glnhu]in
CBMCEP/p300 (CREB-binding protein),
401, 408, 4649, 4000 471472,
472+
CO la-o/CD1E, in neutropluls, 621, 6217
CD1Eg, 620621
CIMDalelf, G22¢
59, 531

CDE-cyclin inhibion CDKLL DNAS-
chromosome integrity and, 339
CDEs, Ser C}tﬁn -dependent procein
kinases
cDMA, 413
sequencing, in glyeoprotein analysis, 515¢
c¥MA library, 402, 413
CDRs, Ser Complementancy-derermining
TegIOns
Celiac disease, 474
Cell, 1
mury to
oy specics causing, 61 1-613,
613¢
wenishintics causing, 631, 63 '|f
bysis of, complement in, 590
in macromoleculs mransporr, 428431,
429¢ 430/
Cell adhesion
fibronecnin tn, 540, 541
glyensphingnlipids in, 202
inregring in, G20-621, 622
selecting in, 528-529, 52%, 530
Cell bialogy. 1
Cell-cel inreracrions, 415
mucins in, 520
Cell cycle, § ph:.iz of, INA synthesis
during, 333-333, 3341 3350
Cell deach, 201
Cell-free systems, vesicles smudied in, 509
Cell fusion, 595
Cell-mediared immumniry, 591
'I.-',.¢|] r|'|.¢rn|.1n.r|=. Ko ﬂ:.sm: m:ml:rjn:
Cell migration, fibronectin in, 540
Cell recogninen, glycosphingolipids in, 202
C-ell sAp. Kee r.].'h:lml
Cell surface carbeshydrares, glycolipids and,
116
Cell surtaces, heparan sulfate on, 545
Cellubose, 109
Cellulose acerare zone elecrrophoresis, 380,
S82f
Cenrral core disease, 365, 560
Cenrral nervous system, glucose as
I'L'IETJIJI]“E na\:w.':sir}' tor, 232
Cenrromere, 318, 319f
Cephalin (phosphandylechanolamine), 115,
115
membrane asymmerry and, 420
synthesis of, 197, 197f
Ceramide, 116, 1 167 201-202, 202 2031
synihesis of, 200-202, 202
Cerebrohepatorenal (£ellweger) smdrome,
148, 503, 503¢
Cerebrosides, 201
Ceruloplasmin, 583r, 557, S48
deficiency of, 589
diagnostic significance of, 575, 587
Cervonic acid, 113+
CFTR. Ser Cystic hbrosis transmembrane
repgulator



CFU-E. Ser Colony-forming uniteerythreid
Chain elongation. See afe Elongarion
|'|:.-' A p-u-h'm:m!, 328
in ghycosaminoglycan synthesis, 343
im tramscriprion cycle, 342, 342
Chain initation. See aliw Initiation
in transcriprion cycle, 343, 342
Chain termination, Ser sl Terminarion
in ghreosaminoglycan sunthess, 543
in transcription cycle, 343, 342
Channeling. in cirnc aced cyde, 130
Channeloparhies, 568, 569¢
Chaperones, 36-37, 507-508, 508¢
ATPase actvity of, 508
."'.W-dqunder!r protein binding eo, 499,
504
histone, 315
in protein serung, 499, 508
Chaperening, 36-37
Charging, in provein synthesis, 360, 36
mulcpl:linr controls, 339
Chédiak-Higashi syndrome, 5127
Chemical carcinogenesis'carcinogens, 631
Chemiosmosc thenry, 92, 95-97, 07
exparimental findings in support of, 96
respiratory control and uncouplers and,
97
Chemoractic factors, 620
Chemotherapy, cancer
folate inhibiters in, 494
neutropenia caused by, 610
synehieric nucleonde analogs in,
290-291, 291/
Chenodeoxycholic acid, 225, 226
Chenodeosychobd Cod, 226, 226/
Chimeric gene approach, 385-386, 387/
388
Chimerie molecules, 397406, 413
restriction enzymes and DINA |:ip:z n
preparation of, 399400, 401§
Chips, gene array, protein expression and.
I
Chirin, 109, 108
Chloride
in excracellular and intracellubar fuid,
416, 416s
permeabilicy coefficient of, 419
Chlorophyll, 270
Chelecalcifers] (vinimin D)
synifieses of in skan, 445, 4465 484, 485§
in vitamin [ merabalism, 484, '1-ﬂﬁ_llr
Cholestanic jaundice, 283
Chalesterol, 117, 118, 119£ 205, 219-230
in bile acid synthesis, 225-227, 226f
in caleirriol (1,2500H),-1,] synthesis,
4435, 4408
deetary. 219
exces of, See Hypercholesterolemia
excrenion of, 225-227, 2361
in hormane synchesis, 438, 438445,
4395, 4407

in lipoprorein, 205, 207
in membranes, 417
Auwid masaic model and, 422
metabolism of, 123-124, 123
climical aspects of, 227-229, 2218;
diurnal vamations in, 220
high-densicy lipoproteins in,
209-211, 2117
plasma levels of
arheroscleresis and coronary hearr
disease and, 227
dirtary :h:ngﬂ zH"e:ti:r-lg. 127
drug therapy affecring, 229
lifestyle changes affecting, 227-21%
normal, 223
synthesis of, 219-220, 220 221 222F
aceryl-Cod m, 123f 124, 219-2240,
2208 10 122f
carbolipdrare merabolism and, 123
HMG-CoA reducrase in regulation of,
o, 223
in tissues, 118, 119f
facrors affecning balance of, 220-223,
224§
mransport of, 223224, 2251
reverse, 210, 2115 21%, 324
C|!r.||.c:|:e:r:.l‘l ester h}'dmlm. 223
Cholesteryd ester oranster protein, 224, 225F
Chaolestend esrers, 118, 205, 214
n |ip|:r|1rnt::ir| core, 205, 2071
Cholescyramine sesins, for
hypercholesterolemia, 229
Cholic acid, 225
Choline, 114-115. 1157
deficiency of, famy lver and, 212
in glycine synthesis, 238, 239/
membrane asymmerry and, 420
Cholinesterase. See Acerylcholinesterase
Cholunc jaundice, 282
Cholyl Cod, in bile acsd spnchesis, 226,
226f
Chondrodysplasias, 5515 553-554, 5547
Chondroiin sulfares, 109, 1097 538,
343543, 5441 544r
funcrions of, 547
Chondronectin, 3514, 553
Chononic genadetropin, human (RCG),
438
Chriscmas faceor (facror EX, 3998 600, 600
coumarin drogs affecning, 604
def]d:nq'u}'. 04
Clromacids
nuclesprotein packing i, 318, 3149,
J20f
sister, 318, 319
cxchanges berween, 325, 325F
Chromatin, 314=-316, 315( 315¢
active vi. inscrive tegions of, 316-318,
IR
higher order structure/compaction of,
316, 317f
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reconatitution of, in DMNA replicarion,
333
r!m:lﬂeli:ng afin EETE expression,
3E3-384
Chromaragraphy, See alie specific iype
.I.'H'-I:l'lni!}’
for protein/pepride purificarion, 23
for recombinant fusion protein
purification, 58, 33
for proveindpeptide purification, 21-24
Sepharose-lectin column, for
g_[}'rnprru:ﬁn am|}-su, 815
Chromiuem, $H6¢
Chromosemal integration, 324, 324F
Chromosamal recombination, 323-324,
323f 324f
Chromosamal rranspositien, 324-325
Chromososme Jumpang. 635¢
Chromosome walking, 411, 411§ 635¢
Chromosomes, 318-31%, 3195 31%: 3204
any
integrity of, monitoring, 339
interphase, chremarn fibers in, 316
metaphase, 3170 318, 319
polyrene, 318, 318
variations in, (36
Chrome gunl.dnm:.rnus disease, 623, -ﬁlﬁ_,l"
Chyle, 207
Chylomicron remnants, 2046, 208, 2097
liver u]:!tatvcr of, 208209
Chylomicrons, 125, 205, 206
apolipoproreins of, 206, 2046¢
metabolism of, 123, 126 207-209,
209
m sriacyiglyeerol ransporn, 207, 2088
091
Chymorrypsin, 477
conserved residues and, 55¢
in covalent caralysis, 52-54, 'Sli_llr
in digestion, 477
for polypepride cleavage, 2ty
Chymutrypsinngen, 477
ol repressor proceindcf repressor gene,
370-383, 3B0F 3815 3621
CICR. $ee Caloum-induced calcium release
Cirrhuosis of liver, 130, 212
in o-antirrypsin deficency, 590
Cistron, 375376
Cirrare
in atric acd cycle, 130, 1315
in lipogenesss regulanon, 178
Cirrare synthase, 130, 132f
Cirnic scid, p&ipk, value of, 12«
Citric acid cycle (Krebs!micarbmaylic acid
cvelel. 83, 130-135, 1315 132F
AT generared by, 1316 133, 142, 1430
carbon dioxide liberated by, 130-133,
1321
deamenation and, 133134
gluronengenesis and, 133, 1348
153-155, 1534f
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Cicric acid cvcle (conr.)
in metabolism, 122, 122£ 123 124F
126, 1276 130, 133-135, 134f
amine acid, 122 124f
carbohydrare, 122-123, 122§ 123£
133-134, 134f
lipid/farry acid, 1221 123, 123f 134,
L35f
ar subeellular level, 1246, |2F"_,lr
in mitochendria, 126, 1371
reducing equivalenes liberared by,
130-133, 132
regulation of, 134135
respiratory chain substrares provided by,
130, 1311
transamination and, 133134, 134f
vitamins in, 133
Citrulline, in urea synrhesis, 245, 246-247,
246f 247
Corrallinermia, 247
CI0. See crgu'l:l"gld‘h]ahoh dizease
CL See Chilaride
Class B scavenger recepror BL, 210, 211
Class {imtype} swirchi ng, 594
Classic pathway, of complement acrivartion,
55y
Clathrin, 429/ 430
Clathrin-coared vesicles, 510
Cleavage, in protein sequencing, 25, i
CLIF, 453, 453/
Clofibrare, 229
Clones
definition of, 413
libstary of, 402, 413
in meneclenal antbody productien, 3946
Cloning, 400402, 4005 402 403F
in gene isolation, 6337
Clening vectors, 40402, 4011 4025,
A03f 414
Closed comples, 343
Clorting facrors, 600 See alio pecific fype
rerer Fietor
vitamin K in synthesis of, 486488, 488/
CMI, 268
CMP-NeuAs, 5165 517
CMNBr. See Cyanogen bromide
CO. See Carbon monoxede
L0, See Carbon dioxide
CoA. See Cocnzyme A
Coactivarors, cranscriprion, 351, 351¢
Coagulation (blood), 598-608
endothelial cell produets in, 607, 607s
exrinsic pachway of, 398, 599 601
fibrin tormarion in, 598-601, 599/
final comumon pathway in, 398, 599,
601, GO2F
intrinsic pathway of. 598, 599 G00-601
laberarory tests in evaluarion of, 608
prostaglanding m, 1940
proceins invalved in S#0-G00, G002 See
alie Coagulation facters

vitamin K in, 480—488, 4851
coumarin antcoagulants affecning, 604
Caagulanon factors, GO0 See ala rpﬂgﬁr
o seneeler Fatevor
varamin K in synthesis of, 486488, 4487
Caat proteins, recruitment of, 509, 510/
Coated pits, in abserptive pinocyrosis, 429§
430
Coating, vesicle, 5049, 580y
brefeldin A affecting, 310-511
Cobalamin {vitammin B,), 462¢, 491-492,
4921
abserprion of, 491-4921
intnnsic factor in, 477, 491492
deﬁ:ienq.' of, 482 492
functional folare deficiency and, 492,
494
in methylmalonic aciduria, 155
Cobalophilin, 492
Cobalr, 4965
in viramin B,
Cobarmide, cocnmymes derived from, 51
Caoding regions, 319, 321F 637
in recombinant DNA rechnology, 397,
3985
Coding strand, 304
m RRA :}mrhniu. 3l
Codon usage rables, 359-360
Cadong, 358, 350
amina acad sequence of encoded prosemn
specificd by, 358
nonsense, 359
Coenzyme A, synchesis of from pantathenic
acid, 495, 495f
Coemmyme OQ (O ubiquinene), 92, 93°
Coerzymes, 50
in catalysis, 50-51, 311
nucleotide dervarives, 294, 290k
Cobactors, 50
in blood coagulacion, 600, 600:, 603
in catabysis, 50-51, 51F
in citric acid cycle regulation, 134-135
Cuolipase, 475
Collagen, 37-3%, 371, 535-539, 536¢
in bone, 548¢ 549
in carribage, 3515, 552, 5331
classificanion of, 535, 536+
elastin differentiated from, 5395
fibril formarion by, 535-539, 536f 537
genes for, 535, 5346+
diseases caused by mumtions in, 39,
538-539, 538
chendrodysplasias, 5514, 553
ostenpgeness i.an'Fe;ta. 551
marurarionsynthess of, 38-39
ascorbic acid (vitamin C} in, 38, 4906
disorders of, 38-39
O-glveosidic linkage in, 518
in platelet activamion, #05, Gk &7
postirnsbational medification of,
337338, 3371

socretion of, 337
wriple helix sorecoure of, 38, 357
535-539, 536/
types of, 335, 3360
Collision-induced dissecianon, im mass
specrrometry, 27
Collision (kinerc) theary, 61
Colon cancer. See Colorecral cancer
Colony-torming unit-erythroid, 610, 61 1f
Colony hybridization, 403404, See alie
Hybrnidizanon
Colorectal cancer, msmatch repair genes in,
336
Colrranslational glycosylanion, 504
Column :hrnm::ngmphy. frar proteind
pepride purification, 21, 22f
Coembinatonal doversiey, 592
Compartmentation., T2=73
Competitive inhibition, noncemperitive
infubinon differenteared from,
67-69, 67f 685 69
Complement, 5835, $96-397
i inflammanon, 596, 621+
Complementanty
of DNA, 306, 307f
recombinant DNA technology and,
3906=2397
of RNA, 306, 309f
Coemplementanry-determining regions,
S91-592, 594
Complementary DMA (cDRA), 413
Complementary DNA (eDNA} library,
402, 413
Complex (glveoconjugane} carbohyd raes,
glycoproteins as, 514
Complex oligosaccharide chains. 511, 522f
formation of, 521, 324
Concanavalin A (ConAl, 110, 518«
Conformacional diseases, 5940
Congeniral disorders of ghyeosvlason
{CDHG)Y, 530k, 531
Congenital long QT syndrome, 432«
Congenital nonhemolyoc jaundice (ype |
Cngler-Majjar syndromel, 283
Cenjugate acid, 160
Conjugare base, 10
Conjugation
af hilirubin, 280, 2807 281
of xenebicrics, 626, G2E—630
Connective tissue, 335
hane @, 549=550
keratan sulfare [in, 345
Connexin, 431
Consensaws sequences, 353, 353
Kozak, 365
Conservanon of energy, 83
Conserved residues, 54, 55¢
Constant regions/segments, 593
gene for, 593
DMNA rearvangement and, 315326,
393, 593-394



immunoglobulin heavy chain, 391, 592
immunaoglobulin light chain, 325-326,
393, 591. 593
Consgimtive enzymes, 73
Consmirutive gens expression, 376, 378
Constitutive heterochromatin, 316
Comstinutive mutazion, 376
Consmiourive secretion, €98
Contig map, 634/
Conreactiling'contraction, See Muscle
COnTraction
r:mpemti'm him‘li.ng
hemoglobin, 42
Bohr effect and, 44, 45F
Hall equaion dm:rihing. [V ﬁ'.'-"_lf'
O vesicles, 310
COPI vesicles, 510
Coplanar atms, Pi.TI:i‘.il double-bond
character and, 19, 20
Copper, 496;
::n.ll-:lpl:snpin mn h:nding of, 587, 588
as cofacter, 388, 588¢
CMEyImes Contaning, S84r
in Menkes disease, 588
micrallothioneins in regulation of, 588
in exidases, 86
tests for disorders of metabolism of, 588,
S8R9
im Wilson disease, 347, 388584
Capper-binding M-tvpe ATPase, musaticns
in gene for
Menkes diseases caused by, 588
Wilson c[im-.'e |:=||.-m:| |:|:.r. SRR-SRD
Copper toxicosis, 588, See adie Wilson
descase
Coproporphyrinogen 1, 271, 275
Coproparphyrinegen 11, 271, 275
Coproporphyninogen oxidase, 271, 275
Taf
im porphyria, 277¢
Coproparphyrins, 272
spectrophotometry in detection of,
273274
Coprostanol {coprosterel], 225
Core prozeins, 542, 5437
in ghyeosaminoglycan simthesis, 342-543
Coregulator prowins, 469, 471473, 471F
Corepressors, 472, 473
Cori cycle, 159, 159
Cori's disease, 152+
Cornea, keratan sulface Tin, 545, 546, 547
Caronary (ischemic) heart discase. See alie
Artheroscleross
cholesterol und, 227
Carrinioids, 491, S alis Cobalamin
Corncoseraid-binding globulin (CBGY
transcoran), 454455, 455¢ 5834
cvclomoygenases affecred by, 193
Cormicosterons
hinding of, 454, 455¢
synehaesis of, 438, 440, 4417

Corticomropin. See Adrenecormiconropic
hormone
Coreisal, 139_,!': A4 I'.IJ'“
banding of, 434, 433, 45%
synthesis of, 4440, 441
Coos suves, 401
Cosmids, 401, 402 413
for doning in gene solaton, 635¢
Cothromboplastin {faceor VIT, 5995 600,
Gl
coarmarin drugs atfecring, 604
Cotranslanonal insertion, 504, 505-506
Corranspert sysiems, 426, 4261
Coulomb's Law, 5
Coumarin, 604
Coupling, B1-82, E17 821
ATT in, 82, 84
hormone recepror-eftector, 435436
Coupling domains, on hormone recepaors,
435430
Covalent bands
biolegic molecules stabilized by, &, 6r
membrane lipid-protein interacton and,
419
wenobioric cell injury and, 631, 631F
Covalent caralysas, 52, 537 63
chymotrypsin in, 52-54, 340 63
fructose-2,6-bisphospharase in, 34, 357
Covalent cross-links, colflagen, 537
Covalent madificanon
mass spectrometry in detecrion of, 27,
2T AT
in protein maturation, 37-39
in regulation of enzymaric caralysis, 74,
T6, 7778, THL Ser alw
Phasphorylation; Protenlysis
pluconeogenesis regulation and, 157
irreversible, 7677, 77F
metabolite low and, 79
reversible, 77-79, THf 78
CPT-1. See Carnirine palmiroyi
transterase-]
CRE. S Cyclic AMP sespanse element
Crearine, 267, 268f
Creatine kinase, diagnostic significance of,
a7
Creatne phosphare, 267, 268f
free energy af h}dm!:.rsi: of, 82¢
in muscle, 573574, 374-570, 573
575¢
Creatine pl'ln.'.p]'lil:l.‘.'il'l.lll."l‘l!. 1000, II:II_IF'
Creatinine, 267, 268f
CRER, 461
CREB-binding prorein, 461, 469, 469/ 471
Creurrfeldr-Jakob disease, 37
Crgler-Majjar syndroms
type I (congenital nonhemalyric
jaumdice), 283
wpe 0, 253
Cro proteindon gene, 379-383, 3807 3811
ssaf
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binding of w DNA, by heliv-nem-helix
maotif, 389390, 3545
Cross-hridges. 557, 557-559. 558F 562
Croas-links, covalent in collagen, 537
Crassing-over, i chromossmal recombina-
tiom, 323=324. 323 324f
Crouron syndrome, 551¢
CRE. S C-reactive protein; Canabaolire
regulatory prorein; Cyclic AMDP
regulatory protein
Cryoprecipitares, recombinant DMA rech-
nology in production of, 604
Cryprosanthin, 482
Crystallography, x-ray, protein strocnare
demonsirated by, 35
Cs-16 VL, in bone, $485
CT. Ser Calcitenin
CTI. .'i'rrf'_.arimx].'| terminal repeat domain
CTP, 290
in phospherylation, 83
CY2ZEIY mutation, in hemochromarsis, 587
Cyanide, oxidarive phosphondarion
respirarory chain affecred by, 92,
@5, 96
Cyanogen bromide, for polypepride cleav-
ape, 15, 26y
Cyclic AMP, 147, 148 2689, 289 2904,
458462, 40k, 4621
sdenylyl cyclase affecning, 147, 458459,
Gl
in cardsac muscle regularion, 560
in gluconcogenesis, 158, 158
in glycogen meabalism regulaion,
147150, 148f 1497 150f
a5 second messenger, 147, 436, 4375,
457, A5R-A02, 460, 462
smooth muscle contraction affecrad by,
571
C:.rv:h: AMP-dependent protemn kinase. Ses
Protein kinases
Cyelic AMP regularory procein (carabalire
gene activaror protein}, 376, 378
Crclic AMP response dlemen, 439 461
Crclic AMP responss element binding
procein, 461
Cyelic GMP, 2897 290
a5 secomd messenger, 24, 436, 437,
457, 462463
role in smooth muscle, 5731
Cyche 3 5"-nuclootide phosphodsesserase,
in lipolysis, 215
Cyclin-dependent prorein kinases, 333,
3A4F 3351
mhibition of, DNAfchromesome
integrity and, 339
Cychins, 333-335, 334 335
Cycloheximide, 372
Cryclooxygenase, 192
a5 “suicide enzyme,” 1494
Cyclooxygenase pathway. 192, 192-194,
193 194
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CYTP nomenclarure, for cvtochrome P450
isoforms, HZ7
CYPYAG, ]'.!r.||_1.'1.11r|r_|:||:|i.'|rr| of, 628, 630
CYP2CD, in warfarin—phenobarbial
interacrion, G248
CYP2mn, p-n'l:.:rrmwiml af, 628, 630
CYP2EL enmyme induction and, 628
Cysterne, 154 265
metabalism of, 250, 2524 253/
abnormalities of, 250-255, 253F
in pyruvare formation, 250, 252
requirements for, 48
synthesis of, 238-23%, 239
Cystic fibrosis, 431432, 4324, 474, 569«
Cystic fbrosts tramsmembrane r:gl:|.:br.|r
[CFTR), 431, 4318 432
Cysune reductase, 250, 252F
Cystinnsis {cystine storge disease).
250-255
Cysoinunia {oystine-bysinurial, 250
Cytarabine [:mhinm}l' cyrostnel, 290
Cyridine, 287 288;
Cyndine menophesphare (CMIP), 288s
Cytidine monophesphate
M-acerylneuraminic acid
(CMP-NeuAch, 516r, 517
Cytidine ¢ri:p|'|m:p|'|=1e T, 290
in phosphorylation, 83
Cytochrome b, B9, 627
C:rm:l'ln:-m: By, G122
Cyrochrome ¢, 93
Cyrochrome oxidase/cytochrome aay. 86,
93
Cyrochrome P450-dependent microsomal
ethanel eadieing sysem,
2=214
Cyrochrome P450 side chain cleavage en-
wvme (Pa50scc), 438, 4408 442
l::rml:hmm: P45 sysrem, 86, 59-90, !}I:I_,":
626
ALA synthase affecred by, 272, 278
enzyme induction and, 272-273,
627-628
genes encading, nomenclarure for, 627
isntorms of, 627628
in metabolism of venobiotcs, 626628,
629
membrane insertion, S04
mirechondrial, 89-90
nomenclature sesem for, 627
in xenobioeic cell injury, 631, 631
Cyrochromes, as dehydrogenases, BE
Cyropenenc abnormalines, dececrion of,
635
Cyrtogencric map, 633, 634f
Cyrokines, ot-macrogiobulin bnding of,
590
Cyrosine, 288:
base painng of in [INA, 303, 304, 3051
-lemqn'ilmnu:l.qmiﬂ!:- af. in pyromidine
synthesis, 296-297, 2981

Cyroshelerond cyroskelenal proteins, 556,
376-378
red cell, 615/, 616-617, 616 616
Cyrosal
ALA wynrhesis i, 270, 273F
glycolysis in, 126, 127 136
lipagenesis in, 173177, 174 1757
pentose phosphare pathway reactions in,
163
prrimidine synthesis in, 296, 298F
Cyrosolic branch, for prorein sorming, 498,
4949y
Cyrosolic dynein, 577
Cymsolic proreins, O-ghroosidic linkages i,
518
Cyroroxicity, xenobione, 631, 631F

D-armine acids, free, 14
D arm, of (RMNA, 310, 312 360, 3617
D cychng, 333, 334 335¢
cancer and, 334
D isomerism, 102-104, 103§
DAF. See Decay accelerting factar
dAMDP, 288F
Dantralene, for malignane hyperthermia,
S
DRD, Ser DN A-binding domain
DEH. Ser Dopamine--hypdroxyase
Deaminatien, |24, 124
citric 2cid cyele in, 133-134
liver in, 123
Debrranching enzymes
absence of, 152¢
in ghreogenalysis, 146-147, 1481
Debtisoguin, CYP2M in metsbolism of,
628
Diecay accelerating factor, 531
Decorin
in bone, 548r
in carvilage, 551¢
Detensans, 621
Diegeneracy, of generic code, 359
Degradanon, race of (&}, 74
Dehydrocholeseral, in viramin [
merabolism, 484, 485f
Debydroeprandrosterone ([VHEAS,
synehests of, 440, 441/
Dehydroepiandrosterone {A") pathway, 442,
4431
DEhyd'rng:nam. A, B7=RS&, Bﬂ_""
in enzyme derection, 56, 56
niconnamide coenzyme-dependenr, 87,
#ay
in respiratoey chain, 87
nhoftavin-dependent, 87
Delerions, DNA, recombinant DNA rech-
nology in derecrion of, 406,
405
Dilea®,* (A™) isomerase, 438, 411 442,
443f

[helea® (A%} (progesterone) pachway, 442,
4431
Drelea® (A" (dehydeosplandrosteronc)
patbway, 442, 4435
Drelea” (A"} desanurase
in monounssursted famye scid synthesis,
191, 1915
&1 pui}-um:ﬂumtzd I':rr}- :u.'irl s}'nthm.is.
191, 191f
[hemaruration
DMA structure analysis and, 3(4-305
procein refolding and, 36
remperature and, 63
Drenxaynopirumyan, 317, 527
[eouyadenvlare, 303
[reoxycholic acid, synthesis of, 226
Ek.'iﬂrl.'nﬂil'.'ﬂ“tl.'mnl.'
binding of, 454433
synthesis of, 438, 441
| lrnnlz:.'uhrti.\u[. .\fhi]u'_'l'l.'. ur. 41'1 H'_,Ir
Dreoxyoytidine resedues, methylaton of,
gene expression atfecred by, 383
Dreneyoytidylate, 303
Dremcypuanylare, 303
[reoxyhemaglobin, proton binding by, 44,
45f
[reowyhemoglobin A, “sticky parch” recep-
vor on, 460
Drenseyhemoglobin §, “sticky patch®
eCepror o, 4
[recxynucleondes, 303-304, 304 3051
Mﬂ}'rihnmﬂﬂ.ﬁus (OMasel/DiNase 1, 312
active chromarin and, 316
Drecmynbonucleic acid. See DNA
m:-k}'rihnnudﬂmidl: diphmpha!n
(MDY, reducrion of NS,
104, 1977
D{Jﬂ]‘rll!l!l‘l{wlﬂmidl’.‘i, 286
in pyrirsidine synthesis, 296
[Dreomynibose, 102, 106, 106
Dhenxy supars, 106, 106/
F-Dreovuridine, 290
[ephosphorylation. e ado
Phus‘phnr}lh['mh
in covalent medificarion, 7879, T8r
[Fepolarmation, in nerve impulse
ransmissann, 428
[repurination, [NA, base excison-repair
and, 337
Drermatan sulfare, 5447 5441, 545
funceinns of, 347
A" Dresarurase
] mnmmhntuntud fall].' gl !.j'nllﬂaiis.
191, 191
in polyunsaturated farey acid synthess,
191, 191
[Desmin, 366:, 577t
[kesmozines, 539
[resmosteral, in cholesterol synchesis, 220,
23
[retergents, 417418



Diroxification, 626
cytochrome 450 system in, BS990, 907
626-628, (1%
Dexrringsis, limar, 1520
Dextrns, 104
Dlextrose, 10H
DHA. See Docosahexaenoic acid
DHEA. See Dehydroepiandrosterone
TIHPR. Ser Dibydropyrdine recepror
DHT. Ser Dihydrotestosterone
[hsabeses mellimas, 102, 161-162
Fatry liver and. 212
free farry acid levels in, 206
hemaochromaross and, 587
imsulin resistance and. G611
kerosis/keroacidosis in, 188
lipad transport and storage disorders and,
05
lipagenesis in, 173
as menabolic disease, 122, 231
searvation and, 236
Diabexic cararacy, 172
Dsacylglveerel, 115, 475, 476F
in calcium-dependent signal
transduction, 464, 4651
formation of, 197£ 198F
i p|=.¢e|et activarenn, G006, ﬁﬂlﬁnf
i1 Fespirarory bursr, 623
Diacylglveerel acylransferase, 1985 199
Diagnostic enzymaolegy, 57, 57¢
Diicarbeeylare anions, ransporces sysrenms
for, 48-99
Di:arl‘mx}'hr actduria, |88
Dicumarol {4-hydsoxpdicoumaring, 486
Delectric constant, of warer, 5
Diet. See alin Mutrition
bloed glucose regularion and, 159-161
cholesterol bevels affecued by, 227
hq'r:.l.tic VLI secretion and. 211-212,
213
high-fax, Facey liver and, 212
Dhiec-induced chermagenesis, 217, 478
Diechylencuriaminepentaacerare (ITPAY,
as preventive antioxidane, 119
Diffusion
Facilitaved, 423, 4235, 424f 426427,
427, 427
af hilirubin, 280
of glucese, Ser abie Glucose
FANSpHOITETS
insulin aﬂ;:rting.. 427
in red cell membrane, 611
hormanes i regulanon of, 427
“Ping-Pong” model of, 427, 427(
net, 423, 4241
passive, 423, 423¢ 424f
smple, 423, 423r, 4241
Dipestion, 474—480
[hagizalis
Ca®-MNa' n:h:n@ﬂ in action of, $68
MNam-K ATPase affecred by, 428, 508

Lrihydiobioprerin, defece in synchesis of, 235
[rhydrobioprerin reductase, defecr in, 255
Dih}'dmﬁ:ﬂ:fe.'dih}'dmfnh.w reducrase,
methorrexare affecting, 296-297,
494
['.Fih}'dml:ipn}'l d:hyﬂrl:gcnanc. 1411, |-'||_|f'
Dribwydsolipoyl oransscerylase, 140, 1417
[¥hydropyridine recepror, 363-564, 363£
Stf
Drihydrotestoaterone, 442, 4447
nding of, 455%¢
Dvibydrosyacemone, 106/
Drihvdrospacerene phosphare, in glyeolysis,
197, 197F 1985
I.EE-ni:h:.-dmxy\'iumin 03, Ser Caleitriol
24,25-Dibydroxyvitamin Dy (24-hydroxy-
calcadiol), in viramin [
metzbolism, 484, 485/
Drisodoryrosine (DIT), 447, 4481 449
[Yilared cardiomyapachy, 570
[¥imercaprol (BAL), respiratory chain
affeced by, 95, 96/
[Mmeric proceins, 34
[Mmets
Cro prorin, 380, 3811
histone, 315
lambda repressor {cl) protesn, 380, 381
Drimethylallyl diphosphare, in cholesrernl
synthiesis, 219, 221F
Dimethylamneadenine, 2897
Drinirrophenol, respiratory chain affecred
by, 93, S0
[¥inuclentide, 249
Drinxygenases, £9
[Mpalmaroy] lecichin, 115
Dipeptidases, 477
Driphospheares, nucleoside, 287, 287F
[riphosphacidylglyceno]. See Cardiolspin
Diphthe‘ri:. mxin, 372
Criperles, warer forming, 5, 6f
[Msacchandases, 102, 475
[¥zzccharides, 1 06=107, 1075 107 See
il specific type
[Fiscase
h-:il::h:min:ll |:|a:is of, 2, 3¢
Human Genome Project and, 3—4
major causes of, 3¢
[Meplacement reactinns
double, G970, 68§
sequential (angle), 63, G4
[Hssoctation, of water, §=9
[rissociamen constant, 8-9
Michaelis constane (K} and, &6
in pH calealarion, |11
of weal seids, 10-11. 12
[¥istal histicine (hisodine E7), in oxvgen
h-:in&ing.. 41, 4 |_||r
Drisulfide bonds, procein folding and. 37
[MT. Ser Duindotyrosine
Dhinrnal rhythm, in cholesterol synthesis,
220
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Diversity
anmbody, 592, 593-5%4
comhbinazarial, 592
in gene expression, 387, 388f
juncrional, 593-594
Dhversity segment, DINA rearmangement
and, 593594
[3A, 303, 303-306, 314340
base excision-repair of, 3365, 337, 3371
bease pairing in, 7, 303, 304, 305¢
martching of for renaruranon, 305-3406
recombinant DA technology and.
3N6-397
replicationdsynthesis and, 328330,
a0y
Binding of w regulatory proteins, merifs
for, 3B7—3910), 384z, 3KIF 3005
iy
blunc-ended, 398, 399400, 400 413
i chromann, 314318, 315£ 315,
7L N8S
chromosomal, 318319, 3197 31%¢
320f 320
relationship of o mAMA, 321
coding regions of, 319, 321F 637
complementary of, 3(6, 307
recombinant [N A rrl:hrmhig}- and.
IN0-397
damage to, 335, 335
repair of, 335=-339, 335, 336s
ADP-ribosylarion for, 490
deletions in, recombinane DNA rechnol-
agy in derection of, 409, 400
depurinarion of, base excision-repair and.
337
double-strand break repair of, 3362
337-338, 3381
double-stranded, 304
+'|=nking sequence, 397
genetic informanion contained in,
303306
grooves in, 355 306
insertions in, recombinant DNA
technology in decection of, 409
integrity of, monitering, 339
“jumping,” 325
mismarch repair of, 3670 3346, 336/
330e
mitechondrial, 322-323, 322f 323
mistatons in, 314, 323-326, 3235 324F
j-lf)_,".‘ See alio Mustations
in nuclessomes, 315-316, 316
nuclenride excision-repair of, 336, 337,
s
reartangements of
m antibody drversicy, 325-326, 393,
593-594
recombinane DA rechnolegy in
derecnion of, 409, 406
reenmbinane. See Recombinane DN AS
recombrinant DMNA rechnology
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DA (o)
relased form of, 306
renaturation of, hase prir rn:.t:hing and,
53
repair of, 3353-33%, 3354, 3360
repetitive-sequence, 320322
replicarion/synthesis of, 306, 307£
326-339, 3200, 3271 318
DA polymerase comples in, 328,
328
DNA primer i, 328, 329% 330F
initiation of, 328-330_ 329¢ 330/
331
origin of, 326
pelariny of, 330-331
proteins imvelved in, 324r
reconstiunen of chromarin sircture
and, 333
sepair during, 335-339, 3331, 3300
replication bubble formarion and,
331-333, 3314 332 333/
replication fork formarion and,
327-328, 327f
ribanuclenside diphasphate redustion
anud, 294, 297
in 5 phase of cell cyele, 333-335,
3347 3358
semiconservarive namure of, 306, 3077
semidisconnnuous, 3275 331, 3311
umwinding and, 3246, 326-327
in RNA synrhesis, 341-343, 3427 343
stabilizanon of, 7
structure of, 303-306, 304F 305
denanurarion in analysis of, 304-305
double-helical, 7, 303, 304, 305F
recombinant MA technology and,
396, 397
supercoiled, 306, 332, 333f
transcription af, 306
transposition of, 325
ungue-sequence (nonrepertve], 320,
320-321
unwinding of, 326, 326-317
RMA synthesis and, 34
xenahiotic :=[| in|1|r_|.- a.m:L 3l
DA binding domains, 3M0-391, 3927 470
DMNA binding monfs, 387-394, 388 3897
3ang 391
DA-dependent prorein kinase, in
double-strand break repair, 338
DA -d:pfudmt RMA polymerases,
F42-343, 342f 34%
DA elements, gene expression affecred by,
IB4-385, 3847 385 386
diversiy and, 387, 388
DA fingerprinong, 413
DA foocprinnng, 413
DA helicase, 326-327, 327f 318, 328;
DA ligase, 328y, 330
in recombinant DNA technolagy,
3994040, 400s, 4011

DMA-PE. See DNA-dependent procein
kinase
[INA polymerases, 326, 327-328, 327
318, 328
in recomianant DA wechnology, 48
DNA primase, 327, 3271 328«
DMA probes, 407, 414
for pene iselaton, 635¢
Iibrary searched with, 402
in porphyria diagnosis, 274
DMA-protemn interacrions, bacrenophage
lambida as paradigm for,
378383, 379 IB0L 3811 I8
DNA sequences
:mpl'rl:lﬂ‘riurl u+'|.'|}' PCR, 405406,
406f
deserminanion of, 404, 405
in gene bsolation, 635¢
pretein sequencing and, 25-26
DMA repoisomerases, 306, 318 332,
EEvT
DMA rransfecrion, ideneification of
enhancersiregulatory clements
and, 386
DMA unwinding element, 326
[Nase (deoxyribonuclease)/ [N ase 1, 312
active chromatin and. 316
in recombinant DNA rechnology, 400¢
dNDHs. See Desxyribonucleoside
ﬂiph:mphit-:s
DO, See 11-Dieoxyeorticosterone
Docking. in nuclear impore, 501, S02¢
Dacking protein, 504
Dncosahexaenoic acid, 191-192
Dralichol, 118, 119 522, 523
in cholesternl synthess, 220, 2211
im M-glycosylation, 522
Dialichol kinase, 522
Dofichol-P-P-GleNAe, 522-523
Duolichol-B-P-oligosaceharide (dolichal-
pyrophesphare-oligosaccharide),
521, 524F
in N-glycosylarion, 521-524, 523¢
Diolichol phosphare, 522
Domains, Ser alin I_Itlﬂ'.ﬁl:'.l:r‘n{
albumin, 584
carbosyl rerminal repear, 350
chromatin, 306, 318, 3194
coupling, on hormone neocprers, 435436
DA binding, 390-391, 392£ 470
fibronectin. 5440, 54 1
pratein, 33-34
Src homelogy 2 (SH2)
in insulin signal transmpsion, 463,
406y 467
in JakfSTAT pathway, 467, 4671
trans-aceivation, of rrgulztnq- Frnh:irl.;..
390391, 3921
transcriprion, 347
L-Dropa, 446, 447f
Dopa decarboxylase, 267, 2671 446, 4471

Dropamine, 440, 447 See alie Cate-
cholamines
x}m*huis of, 267, Iﬁ?_llf 4445447, 4"-'.'-'_,!"
Dropamine-f-hydroxdase, 447
vitamin C as coenzyme for, 495496
[opamine J-oxidase, 267, 2670
Drouble displacement reactions, 69-70, 657
[kouble helis, of DNA structure, 7. 303,
304, 305§
recombinane DNA rechnology and, 396,
307
[Msushle w:i.]':rm:ﬂ ]1|.nr
inhibitor evaluation and, 68, 68f 65/
K, and ¥V, estimated from, 6465, 66
[double-strand break repair of [INA, 336s
33T-334, 338f
[houble-srranded DINA, 304, 314
unwinding
for replicarion, 326, 326-327
RMA synthesis and, 344
Downseream promoter elemenr, 346-348,
4T
[PE. Ser Downstream promoser element
[FRTPs, 472, 473
[rug deroxification/ interactions,
cytochromes 450 and,
8990, 90f 628
Crrug development, pharmacogenenics and,
631-632
[Frug resstance, gene amplificanon . 393
[rs-PG 1 DS-PGLL in carnilage, 5514
dsDINA. See Double-sranded DINA
[FTPA, as Frn-:n'l:i'rr anmioxidane, 119
[rubin-Johmson svndrome, 283
[Muchenne muscalar dyscrophy, 556,
S65-566, S06f
LHUE. See DNA unwinding element
[hrarfism. 5516, 553-554
[Drvnamin, in absrpove pinecyeosis, 430,
377
[hvmeins, 577
[yshetalipaproseinensia, familial, 228+
Dryslipoproteinemias, 228, 229
[hysrophin, 536, 565-5366, 366, 567
mutation in gene for, in muscular

dysirophy, 365-566, 560/

Eg. See Hedox (oxidatien-reduction)
porenaal

E,.- Ser Activaten enerpgy

E coli, bacmose metabolism in, operon
hypothesis and, 376378,
iTaf 377

E cofi bacteriophage '1-based (PAC) vector,
40402, 402, 413

E cyclins, 333, 3341 335¢

E-sclecrin, 529

E {exind site, in pratein synthesis, 3485 364

ECF. See Extracellular Auid

ECM. See Exvracellular marrix



EeoRtl, 398, 399, 401F
Eealll, 3995
Fdema
im kwashiotkor, 479
plasma protein concentranen and, 580
in thiamin deficiency, 489
Edman rescrion, for pepride/protein
sequencing. 2%, 26/
Fedman reagent [thﬁrlismi]'inq-:nzu:l, n
protein sequencing, 25, 266
EDRF, See Endothelum-derved relaxing
faceor
EDTA, as preventive antioxidant, 119
EFA. Ser Essenmal fatry acids
EFs. 5o E|1mg;l:iu-r.| Factoes
EGF. See Epidermal growth facror
Ege white. uncooked, biorin deficiency
caused by, 494
Ehlers-Dianlos syndrome, 538, 538
Eicomnowds, 112, 1540, 192, 193£ 1945
G2l
Escosapenuaenoic acid, 190f
el F-4E complex, in protein synrhesis, 367,
RIS

clFs, in protein synthesis, 365

ik iirtacion complex, in proten synthess,

I 36T
Elaidic acid, 112, 113, 1135 1 H_,I'-
Flasase, in digesnion, 477
Elastin, 539, 530
Elecrrochemical porential difference, in
oxidarive phosphorylation, 96
Eh::mn ﬂnit‘rl, ‘Hi\in ﬂ*ﬂ:?’ﬂﬂ‘ aAs, 4.1.}'”
Ebecrron movement, in acrive reansport, 427
Electron-rransferring favopromen, £7, 141
Electron trnsport chain syseem, 622 S
adin Respirarory chain
Elecrrophiles, 7
He:l:mphnrui:
for plasma procein analysis, 380
pobvacrylamide, for proveindpepride
purification, 24, 245 25§
pulsed-ficld gel, for gene isolavion, 6350
rwp-dimensional, procein expression and,
8
Elecrrospray dispersion, in mass
spectrometry, 27
Flectrustatic bondsfinteractions, 7. See ale
Salr {elecrrostaric) bonds
oygen binding ruprunng, Bohr effece
protons and, 449-45, iﬁ_ll"
ELISAs. See Enzyme-linked immuncassays
Elliprocytosis, hereditary, 617
Elongase, 177, 1771
in polyunsarutared farry acid synthesis,
190, 191 1925
Elnngannn
chain
in fatry acsd synchesis, 177, 1771
I ErAnsCrpaon |::|.'|:|=. 342, 34 If
im DMA synrhesis, 328

in glycosaminoglycan synthesis, 543

in protein synthesis, 367370, 208

in BMA synthesis, 342, 3427 344
Elongation arvesr, 504

Elongation factor I, i progein synthesis,

J68, 368
Elongation factor EFTA, in protein
snthesis, 38, 368F

EI'-'II'I-SF*II'II'I- factors, i procein synthess,
367, 368, 368
Emgelin, 539
Em]':h}-.'::rnz. o, -:rlfil'lrntn'na.s: d:ﬁ:i:nr:p
and. 58%, 589 623-624
Emulsions, amphipathic lipids forming,
120£ 111
Encephalopathies
hyperbilirubinemia causing (kernicrerus],
282, 183
mitochondrial, with lseric acidosis and
stroke (MELAS), 100-101
spongitarm (prion diseases), 37
Wernicke's, 489
Endergonic reacmon, 80, 81
coupling and, 81-82, &1 821
ATV in, B2, 84
Endocrine system, 434—455. Ser alio
Haormones
diversity of, 437438
Endocyrosiz, 428, 429-430, 429§
receprar-mediared, 429/
Endoglveosidase F. 517
Endoglveondase H, 517
En:lngl}-:nriduus. n EJ}-:uFltm:ri.n zn:.l:p:ix.
515 517,517
Endonucleases, 312, 413
apurinic and apysimidinic, in base
cxcision-repair, 337
restriction, 312, 397349, 3949y, 400
414
in recombinant DNA rechnology,
399400, 3992, 400F 400, 401
'E.m:lnpfptiﬂih‘-‘ﬁ. 477
Endoplasmic reticulum, 370
acvlghroerol synthesis and, 126, 127F
COHE prnrﬂ'n q-nfl'lrsis. in, 543
farty acid chain elongation in, 177, 177
reugh
ghrotsylation in, 524-525, 525f
in prorein serting, 498, 4995 500F
protein synthesis and, 370
routes anrmein IMEErTInn Into,
S05-507, 506/
signal hypathess of pelynbosome
banding tn. 503-505, 50k, 505/
smenth, crtochiome P450 isoforms in,
627
Endoprotesnase, for palypepride cleavage,
2iar
Endorphins, 453, 4537
Endathelial cells
in clotring amd thrombosis, 607, G077
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meurrophil interacrion amd
inregrins iny, 529 620-621, 622r
selecting in, 528529, 520¢ 530
Endothelium-derived relaxing factor, 372,
78 See o Nime oxide
Energy
sctivarion, 61, 63
conservation of, B3
tree. See Free eneTpy
in muscle, crearine phosphate as reserve
far, 373-574, 575F
nusritional requirement for, 478
tramsduction of
membranes in, 15
in muscle, 556-559
Encrgy balance, 478479
Energy caprure, 82-83, 42 83
Energy expenditure, 478
Encrgy transfes, 82-83, 82
Enhancessome, 385, 3861
Enhancersfenhancer elements, 348
in gene expresion, 384-383, 384 385;
nssue-specific expression and, 385
recombinant DNA rechnology and, 397
reporter gencs in definition of, 385386,
KT ARNF
Enolase, in glycolysis, 137, 138
ANEnoyl-CoA hydrarase, 131, 182f
Aerr-Emowl-CoA isomerase, 183
& rranr-Enoyl-Cod\ isomerase, 183
Engzerin, in basal lamina, 340
Enterohepanc circulaton, 227
]i.pi.d J.hmrptbt:-n and, 475
Enteroheparic urobilinegen cvele, 281
Enteropepridase, 477
Enthalpy, 80
Entropy, 80
Enzyme induction, 630
qlrm:hn:lme P45 and, 272=273.
617628
in gluconeogenssis regulation, 155157,
| 50e
Enzyme-linked immunoassavs (ELISAs), 55
Enzymes, 7-8
ACIIve Sires IIE'.. 5] ¥ q I_I|I-
assay of, $5-56, 361
branching, in ghycogen bosynrhesis, 145,
1471
caralytic acuiviry of, 49, S0 See alie
Carabysis
detection Facilitated by, 55-56, ﬁﬁf
kinetics of, 63-70. Ser alio Kincrics
[enzyme)
regulation of, T2-79, 1 28£ 129
RMA and, 356
specthcry of, 49, S0
classification of, 49-50
constimtive, 73
debranching
absence of, 152
in glycopenolysis, 146-147, 148f
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Enzymes (conr )
degradation of, conerol of, 74
in disease ﬂhgnnsir.l'pmsnmis. 5657,
57, 574, 58f 580
in DYNA reparr, 335, 336, 338-330
hydralysis rate atfected by, 7--8
irreversible inhibition {*poisoning”} of,
69
ogymes and, 54-55
kinetics of, 60-71. See alve Kinetics
lenzyme)
m.r:ha:nism'i nF mi.nn HF. “9‘*59
membranes i localizaton of, 415
metal-acrvared, 50
% mitechondral compartment markers,
92
plasma, diagnosoe sigmificance of, 57, 57¢
quanrhynl". caralytic capacity affecred by.
7374
rare of degradarion of (k). control of,
74
rate of synthesis of (4], conrrol of, 74
recombinant DINA rechnology in study
of, 58, 59/
regulatory, 126-129, 1281
restriction. Ser Resmricrion endonucleases
specificine of, 49, 50f
subsrrates affecoing conformanion of, 52,
53F
Enzymopathies, 61
Epidermal growth faceor (EGF), recepror
for, 436
Epidermaolysis bullosa, 538, 538:
Epimersscs
n galacrose mesabolizm, 167, 170F
i glycossminoglycan syncheses, 543
in penmse phosphare pathway, 163, 1651
Epimers, 104, 104
EFiI‘IEphrim.-. -13";'}.' 447, '1-"-'."'_,|'.' Ser also
Carecholamines
blood glucose affecred by, 161
in gluconengenesis regulatien, 157
in lipogenesis regulanion, 178
synthesis of, 267, 267F 445447, 447
Epitope iantigenic dererminane), 33, 591
Epoxide hydrolase, 631
Epoxides, 631
Equilibrium consane (R}, 62-63
in enrvmatic canalysis, 63
free energy changes and. 6i-61
ER. % Estrogens, receptors tosr
Ercalcarriol, 484
ERE. See Estrrogen response elemenr
eRF. Ser Releasing factors
Ergocalciferol (vitamin 13,1, 484
Ergoserol, 118, 119
Erythrocyte aminotransferases, in vitamin
B, status asscssment, 491
Erythrocyee rranskerolase acovarion, in
thiamin nutntional starus
assessment, 48%

Ervthrocyres, 609-6140, 610-619
2, 3-husphosphoghycerate pathway in,
140, 1404
disorders affecring, 609, 610;
erythropoienn in regulanon of, G061,
nllf
plucose-o-phosphare delydrogenase defi-
ciency affecting, 613, 6147 619
plucase a5 metabalic necessitye for, 232
ghrcolysis in, 140, 140F
hemaglobin 5 “sncky parch” affecnng, 46
hemalysis of, pentose phosphare
pathway!glurathione perosidase
and, 166, 1675 LH9-170
life span of, (09
membranes of, 614-617, £15£ 6155,
616 616
ghacose ransporter of, 611, 612¢
hemuolyric anemias and. 619, 620r
mecabolism of, 235¢ 610-614, 612
oupdants produced during, 611-613,
EN
recembinant DNA wchnelogy i soudy
of, 624
serucoure and funcrion of, G09—610
Eryshrosd ALA synchase (ALASZ), 272, 273
n pnr[ﬂr:,n'iz. 174277
Erychropaicsis, 609610, 611§
Envthropaienin/recombinanr enpthropaienn
(epmimin alR/EPCY), 526, 583,
G09-610, G117
D-Ervthrose, 1045
FJL'.I!nn'n'J.l:a nr.ll.'. |:|:I:|:|:= m:r.l.!w:-h'::rn mn.
operon lypothesis and, 376-378,
IFGL3TTF
E:r.innfn'xf.i rml'r I'u.l:t:rinpauge PI-I‘I.I.'EEL‘I
(PAC) vector, 401—402, 4021,
413
Fusenrial amino acids. fer :.."'«E|.|1'ri:|:iunra:[|:|.I
essenmial amine acids
Essential farcy acids, 190, 190 193
abnermal metabalism of, 195-190
deficiency of, 191-192, 194195
prestaglandin preducrion and, 190
Fssential frucroesuria, 163, 171-172
Essential penesuria, 163, 170
Esrradiolf173-Esradiol, 439£ 4407
hinding of, 455, 455¢
synthesis of, 442445, 444
Estriol, synthesis of, 442, 444§
Estrogen response element, 45%¢
Estrogens
binding «f, 435, 4557
receptors far, 471
synthesis of, 442445, 4448 4457
Estrons
hinding of, 455¢
synrhesis of, 442, 4441
Eshanol
CYTP2ED induction and. 628
Facry liver and, 212-214

iron absorprion and, 478
thiamin deficiency and, 484
'E'rhﬂumdi:mi.ne:qtn:ur:m (EOTA}, ax
preventive antioxidant, 119
Euchromatin, 316
Eulul.?nril: gene expression, 383-387,
391-395, 392y See abo Gene
EXPression
chromaric remodeling in, 383-384
diversiry of, 387, 388F
DMA clements affecong, 384385, 3847
3850, AR6f
DMA-protein inteesctions in. bacrerio-
phage lambda as paradigm for,
ITR-383, 3790 IR0 IRLL IR
teecus control regions and insulators in,
ELE
prnlr.arynl:i: gene expression compared
with, 391-395, 392;
reporter genes and, 385386, 3470 3881
rsue-specthe, 385
Eukaryoric promaters, in transcription,
3406-349, 347F 3485 3490
Eukaryotic transcription comples.
I50-351, 351
Exchange rransporters, S38-10H0, 985 %4
Excatanion-response coupling, membranes
in, 415
Exergonic reaction, 80, B1
coupling and, 81-82, &1 821
ATF in, B2, 84
Extnuclease, in DNA repair, 337, 337F
Exit (E) site, in protein synthesis, 368,
E1d:7
Exocyrons, 429, 430431, 430/
in insulin synthesis, 430-431
Exocyrotic (secretory] parhway, 498
Exoglycosidases, in ghycoprotein analysis,
515¢ 517, 517¢
Exons, 319, 358, 413
inrerrupriens in. See Introns
in recombinant DMA technology, 397,
398f
eplicing, 352-354, 414
alﬂrmti.m mn megul:nnn of pene
cxpression, 354, 3547
393-304, 636
recombinant [MA technology and,
397, 398f
Exonucleases, 312, 413
in recombinant DA r-e|:|'|ru:-|nmr. A0
Exopepridases, 477
Exparting, 503
Expression vector, 402
Exrra arm, of t(RMNA, 310, 312f
Exrracellular enviranment, membranes in
maIntenance |:|". 41 H'l 6, AL
Exrracellular fluid (ECF), 415416, 416,
4160
Extracellular matrix, 535555, Ser aleo gpe-
ciffc cotponens ana wnder Mirvix



Extrinsic pathway of blood coagularion,
508, 599F (1]

Eye, Fructose and sorbica] in, diaberic
careract andd, 172

Fy. in ATP synthesis, 96, 97F 981

Fy, m ATP synchesis, 96, 97 £ 98F

Fah region, 591, 5921

Fabev's disease, 203

Facthrared diffusiendtransport system, 423,

423 424f 426-427_ 427, 427f

for bilirabin, 280
for glucose, Ser ala Glucose oransporrers
wmsulin zl"Fucti:ng. 427
in red cell membrane, 611
hormones in regulason of, 427
“Ping-Fong” model of, 427, 4271
Facrar 1 {fibrinogen), 580, 600, a0
conversion of to fibnin, GH1-602
Factor 11 [Wnthrnmlﬁnl, Gy, G
coumarin drugs affecting, 487, 604
viramin b in synrhesis of, 487
]'-.II:I:I.“' T" -[I:i.-:m.e rndnr], S-E}E]_ll'. ﬁl.']ﬂr, &0l
Facror 1Y, See Calcium

Facror ¥ {proaccelenin/labile factor!accelera-

tor g|r.|['r|.|.|in]. Al 64l Iﬁﬂ%f
Facror ¥ Leiden, 603—a04

Facror W1 (proconvertindszrum

thwm'hi n conversion accelera-

worfcothromboplasting, 5991
Gk, 01
coumarin drugs affecring, 604
Facror W1II {antihemophilic facior
Adglobuling, 3998 600, 600
deficieticy of, 604
Facror VI concenrages, recombinanc
DA rechnology in producrion
nf, G0
Facror IX (antihemophilic facror BfChrise-
mias facror{plasma thremboplas-
tin componens), 39957 G, Gl
coumarin drugs affecring, 604
deficiency of, 604
Factar X (Stuare-Prower taceorh, S99 6040,
il
actvation of, 3995 GiK-601]
eoumarn dregs :.'I"Fecl:ing. H04
Facror X1 (plasma thromboplastn
anvecedentd, S99£ GO0, H00;
dtﬁl:itl‘ll.‘}' of, 601
Facror X11 (Hageman facorl, 3995 6,
nfils
Factar XIT1 ifibrin !.'rzl.1i|i:ir|g factor!
fibrinoligase), G0
Faculratve hererochromarin, 316
FAIL. See Flavin adenine dinucleande
FADH,, farry acid exidarion yielding, 181
Familial hypertrophic cardiomyopathy,
S69-5T0, 570
Fanconi's ancrmia, 338

Farber's discase, 203s
Farnesoid X recepror, in bile acid synchesis
regulation, 127
Farnesyl diphesphace, i cholesterold
polyisoprenoid smihesis,
219120, 220/
Fast acerylanors, 630
Fast {whire) rwinch fibers, 574-576, 575
Far rissue, Ser ﬁdipnm rissuE
Fatal infanrile mirochondrial myopathy and
renal dysfuncron, oxdoreductase
deﬁ:}:nq{ ::l..uii:ng.. (KKl
Farigue (muscle), 136
Fats, 111, See alie Lipids
diers hig_l'l I, f:!ry liver and, 212
metabolism of, 122 123-124, 1238
125-126, 126F
Fanty acud-banding protein, 180, 207
Farry acid ehains, elongarion of, 177, 1777
Fartr aced elongase syseem, 177, 177F
in polyumsarrated faery acid synchess,
191, 191 192
Fary aced oxidase, 181, 182F
Fatty acid i.':n'lthi.i!.- 156e 173
Faury acid synthase complex, 173-176,
174£ 1754 179
Farty acud-sransport procein, membrane.
207
Farry acids, 2, 111-114
activation of, 180181, 181§
calcium abserprion affecred by, 477
cicosanoids formed from, 194, 192,
193F 154/
cssenrial, 190, 190F 193
abnermal metabolism of, 195-196
deficiency of, 191-192, 194195
prostaglandin production and, 190
free. See Free fatty acids
inter:nn\-!nihiiir}rn}'. I3
in membranes, 417, 4181
metabolism of, 123124, 123F
nemenclamre of, 111-112. 112
oxidarion of, 180-189. S alie
Kerogenesis
aceryl-CnA release and, 1 23-124,
123f 181-183, 181 182f
[}, 181-183, 1817 182f
kz‘rr.!g,en!su:- regulation and,
186-187, 1E7f 188f
maodified, 183,183f
clinical aspects of, 1B7=189
hypoglycemia caused by impairment
of, 1A7-184
in mitochondnia, 180-181, 1817
physicaliplysiclogic properties of, 114
saturated, 111, 112, 112¢
symthesis of, 173=179, |74£ 1757 Ser
afiv Lipogenesis
carbohydrate metabolism and, 123
citric acid cycle in, 133, 134, 135/
extramitochondrial, 173
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e, 113114, 192
transport of, carnirine in, TR0-181, 181
fri::ylgh':!ml:. {eriphreerdes) as storage
form of, 114, 115
unesterified (freeh, Ser Free fatry acids
unsaturated. See Unsaturated f:n}- acuds
Farry liver
alcoholism and, 212-214
of pregnancy, | 48
wriacylglycerel metabolism imbalance
and, 212
Favism, 170
Fe fragment, 591, 3921
receptors for, in neurrophals, 621¢
Fe. See Tron
Fel stare, merabolic fuel reserves and, 232,
234y
Feedback inhibition, in allasteric regularion.
T4-76,75£ 76,129
Feedhack regulanon
in allosteric regulation, 76, 124
theombin levels contralled by, 602
Fenton reaction, 612
Ferric iron, 278
in methemoglobinemia, 46
Fermreducrase, 545
Fernitin, 478, 585%, 586
provein synthesis affected by, 370
Ferrinn recepror, 386
Ferrachelatase (theme synchase), 271, 2721
in parphyria, 1774
Ferrous iron
iwir[ﬂ'ﬂ'iﬂﬂrl ﬂE i|'|.|:n j'!rl'lﬂll'ﬂirpl'l.':"l'i“.
171272, I?l_,l'-
In oAygen rransporm, $0-41
Fertilzzation, ghycoproteins in, 528
Feb. See lron sulfur protein complex
Fetal hemeglobin, Py, of, 42
Fetal warkarin n‘ndn:-mz, 48R
w-Feroprotein, 583r
FEA. See Free Farmy acids
FGFs. Ser Fibroblast ym\'rh facturs
Fibeillin, 535, 539
Marfan syndrome caused by murations in
gene for, 539-540, 540/
Fibsils, collagen, 535-539, 536f 537
Fibrin
dissolution of by plasmin, 604605,
04f
formarion of, S9E—601, 594
thrombin in, 601=602, ﬁl:lﬁ_,l"
in thromba, 598
Fibrin deposic, 598
Fibrin mesh, formazion of, 59§
Fibein splir producrs, in inflammation, 621
Fibrin stabalizing facror (facter X1, 60408
Fibrinogen {Facear Th. S840, GO, GO0
corversion of to fibrin, 601-602
Fibrinoligase (facror X100, G
Fibrinolyss, 604605
Fibrinopeprides A and B, 602, 603/
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Fibroblast growth facoor recepror 3, achon-
droplasia caused by murarion
in gene for, 551 554, 55-'1}'

Fibroblusr growth factor receprars, chon-
drodysplasias cansed by muranon
in gene for, 5508 554, 554

Fibroblast groweh facoors (FGF, 554

Fibronectin, 533, 337-338, 540, 341F

Fibrous procens, 3

coltagen as, 38

Figlu. See Formimnoglutamare

Final common pathway of blood
coagulation, 599, 601, 6021

Fingerprinting, [INA, 413

FISH. 5e¢ Flunrescence in situ h:.rhrid':urim!

Fish-cye discase, 238

5" cap, mRMNA modificarion and, 355

Flanking-sequence DINA, 357

Flavin adenine dinucleoride (EALY), 8687,
290, 489

in citric acid cycle, 133

Flavin mononuclesrids (FMN), 50, B6-87,
489

H:w!prntein:

electron-transferring, 87
a5 oxidases, S6-B7, $8F

Hi'_p-ﬂnp rate, phm]':hnlipid.. membrane
aaymimerey and, 420

Flippases, membrane asymmerry and, 420

Fluad mpsaic model, 4217 422

Flund-phiase pinccymosis, 429430, 429f

Flwdsry, membrane, 422

Fluorescence, of porphyring, 273-274,
7

Flusrescence i sivu hybridizanon, i gene
mappang. 406- 407, §07%

G35

Fluoride, 496¢

Fluoroacezate, 130, |_’;2_|I"

I-Fluoro-2 4-dinirabenzene {Sanger's
reagenth, for polypepride
sequencing, 15

5-Flusrouracl, 290, 291§ 297

Flux-generanng reacrion, 129

FMN. Ser Flavin mononucleatide

Folare. See Folic acid

Folate trap, 492 494

Falding

polar and charged group positioning and,
[

proeein, 36-37, 377
after denaruration, 36
Folic acid {felare/prerovdgluramic acidl,
B2y 492494, 4931
coenzymes derived from, 51
deficiency of, 250, 482, 494
funcoinnal. 492, 494
forms of in dier, 492, 493F
inhibiters of metabolism of, 494
supplemental, 494
Folinic acid, 493

Follicle-stamubaring hormone (FSH), 437,
438, 4397
Footprinting, DINA, 413
Forbes' discase, 1321
Forensic medicine
polymerase chain reaction (PCR) in,
405
restricron fragment lengrh
pobymaorphians (RFLPs) in, 411
variable numbers of tndemly repeatad
unigs (Y™ TRsh i, 411
Formic acud, pRipK, value of, 12¢
Formiminoglutamare, in histidine
catabolism, 250, 251§
Formyl-tetrahydrofolace, 493, 493 494
435 inittation complex, in procein synthesas,
65, 3ahf
435 preinitiation complex, in protein
synthesis, 365, 3061
FPA/FFB. Ser Fibrinopeprides A and B
Frameshift mumtions, 363, 364
ABO blood group and, 61%
Framework regions, 592
Free amino acids, ahsorprion of, 477
Free energy
changes in, BO-81
chemical reaction direction and,
hil-61
coupling and, 81-82, 817 82
STy e JFFEI:I:inE. ik}
equilibrium stare and, 60-61
redox potennial and, 86, 87¢
transitien staves and, 61
of hydrolysis of ATT, 82-83, 82r
liberarton of as hear, %3
Free faery acids, 111, 180, 205, 206¢
in farcy liver, 212
plucose metabolism affecring, 215
rsulen iH!EﬁrLg, 215
kerogenesis segulation and. 186137,
IBTF 148
lipergenesis attected by, 177-178, 177§
mictabalism of, 206-207
starvanion and, 232-234, 2341 234
Free FI:I":,'TiI'I-I'I.'EnI.‘I‘lEK. Frm\ein !.':,'nrlﬂﬂix on,
498, 506, dee wbio
Polyribosomes
Free radicals {reactive axygen species]. See
it Anmioxidangs
hydroperoxidases in protecrion against,
R
in kweashiorkor, 479
lipid perexdanion producng. T18-119,
1204
in eaygen roxicity, W-91, 611-613,
013
senwbiotic cell smury and, 631, 631
D-Frucrofuranese, 103f
Frugtokinase, 167, 169f
deficiency of, 171-172
D-Frucropyranose, 1031

Fructose
absorprion of, 475, 475F
in diabetic catarace, 172
glycemic index of, 474
hepanc
h}p:r]’mi.drmi.lﬂi}rp:ruricrmin and,
170-171
mecabolism affecred by, 167, 169F
wom absorption attecred by, 478
metabolism of, 167, 169F
defects iny 171-172
P}’HHI'ISE il'l.d H.Iﬁ'l'lr.“: Fﬂn’ﬂ! 11'F. I |:|3_|I'I
r-Fructese, 105z, 106f
Friscrose-1,6-basphospharase, 1566, 166
deﬁd!ncynﬁ 171=172
Fructose-2.6-bisphosphatase, 157, 1581
in covalent caralysis, 54, 55
Fructose- |.6-sphosphate
in gluconeogencsis, 153, 154
in ghcolysis, 137, 134F
Fructose-2.6-busphosphate, 157-158,
158
Fricross intolerance, hereditary, 171
Frl.ll:l:mc ﬁ-Fhl:ls.TJh:te
free energy of hydrolysis of, E2r
in gluconeogenesis, 155, 1547
in plycolysas, 137, 134F
Fructosuria, essential, 163, 171-172
ESF. See Fibrin sabiloeing faceor
FSH. fer Falliclescimulating hormene
Fucase, in ghycoproteins, 516
Fucesidoss, 532-533, 533r
Fucosylared nlignmccharides, selectins
binding, 530
Fucosylrransferase! fucosyl (Fuc) rransferase,
G148
Fumarase {fumarate hydratasel, 132f 133
Fumarate, 132f 133
N tyrosne catabolism, 254, 155_,!"
in urea synthesis, 24af 247
Fumarylaceroacesate, in ryrosine carabolizm,
254 255
Fumarylacermacerare hydrokase, defecr ar, in
ryrosinemiE, 235
Funcrennal groups
amine acid chemical reactions affecred
by, 18-20
amine acid properries atfecred by, 18
physiologic significance of, 10-11
ph of, mediam affecong, 13
Functional plasma enzymes, 57. Ser aden
Enzymes
Furanose ring scracrures, 1036 104
Fusian proceins, recombinant, in enEyme
study, 38, 59
FXR. See Farnesoad X recepror

A, Ser Free energy
AGY, 60, 61, 81
Ay, 6l



AG, 61
enzymes affecting, 63
(-C5F. 5o Gran u|n-qm: :nh:-ny-:lrimuhrin.g
facror
G proven-coupled receprors (GPCHRs), 438,
459, 400
G proveins, 439, 4als
in calcium-dependent signal
transduction, -1{1"|_|F,' 405
in eAMP-dependenr signal rransduction,
436, 459, 461+
m Jak/STAT |ut|'|w=}'. 467
in respitaroey buest, 623
GABA. Ser p-Aminoburyrare
GAGE See Glycosaminoplyeans
Cral-Gal-Xyl-Ser rissccharide, 318
Gal-hydroxylysine (Hyl) linkage, 514
Gal eransferase, 618-619, 619/
Calacrokinase, 167, 170F
inherived defeces in, 172
Cralsctosamine, 1649, I?:]_Il"
D-Galactosamine (chondrosamine), 106
Galscrose, 102, 167-169, 170
absorprion of, 475, 475}
glycemic index of, 474
in ghrooproreins, 516¢
metabolism of, 167=-16%9, [?L"I_,f'
enzyme deficiencies and, 172
D-Galacrose, 1045 1057
-0-zalaciose, Iﬂ-‘i_,l"
Cralacrose 1-phosphare wridyl rransfesase,
167, 170
Galactosemia, 102, 163, 172
Calecrosidases, in glycoprotein analysis,
517
{::Lll:tm.'i:lc. ll:lﬁ
Galscrosylecramide, 116, 117€ 201, 203f
GalCer. Ser Galacrospleeramide
Crallstones, 474
cholesterol, 219
GalNAC, in glycoproteins, 315, 5160
GalMNAc-Ser{Thr) linkage
in ghreoproreins, 518, 5197
in ghroosaminoglycans, 543
GalNAc transferase, in ABO sysrem,
618619, 619f
Gamma- [§) amineburyrace, S
-Aminobutyrate
Cramma- (1) carotene, 482
Gamma-globulin, 581F
Gamma- (] gluhmyitr.in:l‘lcrau. {30
Caamma- (1) glosamy] ranspepridase
(y-pluramylrransferase),
dilgqnﬂi:signiﬁanu of, 57
Gangliosides, 116
amino sugars in, 106, 169, 171§
salic acads in. 1103
synrhesis of, 201202, 203F
Gap junctions, 431
GAPs. Ser Guanine activating proteins
Castric lipase, 475

Gastreenteropathy, protein-losing, 582

Gared jon channels, 424

Gaucher's divese. 203¢

GLOH. See Glutamare dehypdrogenasef
L-Glutamare dehydrogenase

GDP-Fuc, 51or

GDP-Man, 5164 517

GEFPs. Ser Guanine nuckeonde exchange
factors

Gl electrophoresis

polyacrylamide, for protein/pepride
purification, 24, 24/ 25(
palsed-ficld, for gene isolation, 6357

Gel fiferation, for procemnpepnde
puriﬁc:ti.-u-n. 21-22,23f

Gemfibrozil, 229

Gender, xenobistic-merabolzing enzymes
aftecred |:|:.r, Han

Giene, Ser Genes; Genome

Gene array chips, protein expression and,
28

Gieme conversion, 325
Gene dismaprion/knockour, targered, 412
Gene expresaon
consgiturive, 376, 378
in pynimidine nuclennide synrhesis.
regulation of, 297-299
regulation of, 374-395
alternarve splicing and, 354, 3547
393-394, &30
evkaryonc ranscripion and, 385-387
hormones in, 438
negative versus positve, 374, 3752
378, 380
i prokaryeres versus eukaryores,
391-395, 392+
regubatory protein—DIMNA binding
moaifs and, 387-390, 384;,
IR 3907 3911
regubarory protein DA binding amd
rrans-activation domans and.
390-391, 3927
retineic acid in, 483
remperal responses and, 374-373,
375
Gene mapping, 31%, 406407, 407, 633,
G4 B35
Gene prnd1m diseases associated wath
deficiency of, 4077
gene therapy for, 411
Gene Th:ﬁmr, 411
for o -anncrypsin deficiency emphysema,
589
for wrea biosynchess deteces, 248
Getie tanscription. See Transcription
General aoid/base caralysis, 52
Gienes
alterarion of, 323-326, 3247 325
amplification of, in gene expression
regulation, 323-326, 314/
a2af
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disease causing, recembinant DNA
technaology in detection of,
407408, 408£ §09¢
huwman genome information and, 638
heterogeneons nuclear RNA procesang
in regulation of, 354
houscheeping, 376
immunoglobulin, DNA rearmangement
and, 325-326, 393, 593504
double-serand break repair and,
337-338
inducible, 376
knockour, 412
processed, 325
reparter, 385-386, 3877 3881
targered disruption of, 412
variations in
methods for solateon of, 635¢
normal, recombinant DNA rechnigues
for idennficatien of, 407
sizefeomplexioy and, 397, 399
Crenetic code, 303, 358-363, 35%
fearures of, 338-359, 360/
Lem-aming acids encoded by, 14, 15-16¢
Generic discases
diagnosis of
enzymes in, 57
recombinane DNA cechnology in,
407412, 4U8F 409, 410 411F
gene therapy for, 411
Genenic linkage. See Linkage analysis
Genenic mapping. 633, 634 See alw
Human Genome Project
Crenetics. See alie Human Genome Project
malecular, 1
;l:s.-.r;|u-‘}iu:ltin:-r.rul::E‘h‘n]i.zi|'|.3I ENZYITIES :H‘i:cfﬂ!
by, &30
Genevan system, For farry acid
nomenclature, 111
Genome
redundancy in, 320-322
remaval of gene from (mrgered gene
disruprion/knockourd, 412
sequencing, See sfe Human Genome
Project
approaches used in, 634, 635
resulles of, 636637, 6360, G377
working draft of, 633
Genomic library, 402, 413
Genomic technology, 396, See sl
Recombinant [N A/recombinant
A rechnology
(ienomics, protein ssquencing and, 28
Geometric somerism, of unsturated f:ﬂ'y
acids, 112-114, L14f
Geranyl diphosphare, in cholesteral
synthesis, 219, 221
GGT. See v-Glutamylrransferase
Ghoses, red cell membrane analyses and. 614
Gibes free enerpyiGibhs energy. Ser Free
energy
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Gilbert syndromie, 283
Gl {glacokinase) gene, regulanion of, 355,
3551
Gla See y-Carbosypluramare
GleCer, Ser Glucosylceramide
GleMAc. See M-Acervlglucosamine
Glial fibrillary acid provein, 5777
Glibenclamide, See Glvbunde
Globin, 278
u-Llobin pene, localization of, 407;
[F-Globin pene
localizatien of, 407f
recombrinant DMNA rechnology in
derecrion of variarions in,
17408, 408£ 409
Globular proteins, 30
P-rums im, 32, 34F
ﬂ,-ﬁliﬂaulin. SR]_,I"
transferrin as, 586
y-Globulin, 581
Glabalins, 580
Clomerubar floracion, basal limina i, 540
Glomeralar membrane, laminim i, 340-542
Glomerulonephris, 541
Glomerulus, renal. laminin in, 540-542
Glucagon, 148, 160-161
in gh:mnm-gzmi.s r!guhtiun. 157
in lipogenesis regulation, 178, 178
Glucaponfinsulin rane, i ketopeness
r:guhtiqm. 187
Glucagon-like pepride, 437
Glucan (glucosan), 107
Glucan mansterase, in glyeogenolysis, 146,
L46f 148
Glucecomcoid recepror-interacting prorein
[GRIP| enactivatar), 472, 472+
Glucecormicosd response dement (GRE],
456, 458 459
Clucocormensds, 437, Sae abo :pﬂ:ﬁr fype
in amine acid ranspory, 427
blood glucose affecred by, 161
in lipelysts, 215, 2161
NF-kB parhway regulared by, 468, 468f
receprors for, 471
synthesis of, 440, 441/
rransport of, 454455, 4351
D-Glucofuranose, 1037
Glusogenic amine acids, 231-232
Glucokinase, 156¢
in blood glucose regularion, 159-16i,
160
in glveogen biosynchesis, 145, 146 156
in glycolysis, 137, 1388 15064
Glucokinase gene, regulation of, 355, 355§
Glucenengenesis, 123, 125, 153-162, 154f
blood glucese regulanon and, 158-161,
1595 160
citric acid cycle in, 133-134, 134f
153155, 154f
ghvealysis and, 136-140, 138¢ 139
153155, 154f

ecgubation of, 155-158, 1504, 158
alloszeric modificarion in, 157
covalent modificanion i, 157
engyme induction repression in,

155157, 156¢
fructuse 2,6-hisphosphate in,
157-158, 158f
subsrrate {fucle} cycles in, 158
Thurrlwd:rnaml: barriers e g!:,rmh.:r.s
and, 153-155, 154f
Gluconolacrone hrdrolase, 163, 165F
p=Glucopyranose, 103
an-Clucopyranese (-anemer], 103 104
Bro-Glucopyranose (f-anomerl, 103 104
Glucnsmine, I[Iﬁ_ll'.' 169,17 |f
in heparin, 545
Glucosan (glucan), 147
Glucnse, 102, 102-106

absorprion of, 474, 475, 4751

as AminG sugar precurser, 163, 1717

bl lewels of. See Bland glucase

epimers of, 104, 1041

in exeracellular and incracellular fluid,

416, 4108

furanose forms of, 103 104

galacrose conversion o, TH7-169,

170y

phcemic index of, 474

in ghreogen biosynchesss, 145, 146F

in ghreopracens, 516e

insulin secreron and, 160, 161-162

interconvertbiliny of, 231

isomers of, 102-104, !ﬂ}f

as merabolic necessiry, 232

merabolism of, 122-123, 1227 123f

124-125, 1255 136-140, 1385

135 140f 159, 159 See alia
Gluconeogenesis; Glycolyss
ATH g{nmt:d |.:|].'. 142, 143
in fed srare, 232
free Facey acids and, 215
insubin :.‘I"I':ncl:i:ng. 16, 16l=162
by pentose phosphate pathway, 123,
163-166, 164f 1656 167
starvarion and, 233234, 2347 2348,
R
permeabilicy cocthoent of, 419¢
pyrannse forms of, 103L 104
renal threshold for, 161
serucrure of, 102, 103F
transport of, 159, 160, 428, 4290 475,
4?'3_.!'-
insulin affecring, 427
p-Glucose, 1036 1048 105
-0-Calucose, [04f
1-Glucese, 103F
Glucnse-alanine l::.rc|:, |59
Clucose-b-phospharase
deficiency of, 1524, 300
in gluconengenesss, 1560
in ghreogenaolysis, 147

Glucose 1-phosphare
frec encrgy of hydrolysis of, B2¢
n glun:m!ngenesis. Eﬁ-i_,i.' 155
Glucose 6-phosphare
free energy of hydrolysis of, B2¢
in gluconengenesis, 153, 154
in plycogen biosynthesis, 145, 1461
0 plycolysts, 137, 1385
Glumw-ﬁ-'phmphare dd’p}l‘dmpﬁn:w
deficiency of, 163, 169-170, 613, G14f
61%, fials
mn pentnse thphafz ;uthwﬂ}'. 156,
163, 164f 165f
Glucose tolerance, 160-162, 161F
Glucose mansporters, 159, Li0e
in bloed glucose regularion, 159, 160
insulin affecting, 427
red cell membrane, 611, 612¢
Glucoside, 106
Glucosuma, 161
Glucosylceramide, 116, 201, 203f
Glucuronateglucusonic acid, 166-167,
168f
h-:|||r|.||.1|n :nnjug:i:nn wifh, Eﬂﬂ. lﬂﬂ_,l'.‘
1f
p-Glucuronare, 105, 106
FGlucuronidases, 281
Glucuronidarion
of bitlirabin, 280, 2R0£ 281F
of senohiotics, G28-629
Glucuronides, 163
GLUT 1-4. See Glucose mansporters
Glutamate
carbosvbation of, vicamin K as cofacres
for, 487484, 4887
cataholism of, 249, 2501
in preline synthesis, 238, 239F°
synthesis of, 237, 238F
transminacion and, 24 3=244, l-'i_']-j:
2441
in ures biosynthesis, 243-244, 2434
244
L-Glutamare decarbosylase, 267, 268f
Glutamare dehydrogenase/L-gluramane
dehydrogenase, 237, 238/
it micregen metabolism, 244245, 244£
243F
{;Iut:'rnjt!-l:!-itumngj.unnt: Pransmnase
{glutamare ransaminasc), in urea
binsynrhess, 243-244, 244f
Glumm:r:-]l’dnniald:h}'df drhyﬂ.‘rng\enam.
block ar in hvperprolinemia,
150
Glutamie acid, 15¢
Gluraminase, in amine acid nimrogen
catabalism, 243, 245
Glutamine, 15¢
it amine acid nitrogen catabolism, 243,
245fF
catzholism of, 249, 2501
synthesis of, 237, 238f



Celuramine analogs, purine nucleoride
syneheses affecred by, 293
CGlutamine q-nr]wtaml'y.].-nthm. 237 Hﬂﬁ
243, 245f
Glutamyl amidomransferase, PRI'T,
regulation of, 294, 295/
FLlurmyitransferase, 630
Gluramy rranspepridase
(y-plusamyl transterase},
diagnostic significance of, 57r
Gluranc and. pAipk, value of, 12¢
Glutathione
as antioxidang, 61 1-613, 613¢
in conpugation of xenobiotics,
(29-630
as defense mechanism, 629
funcriens of, 629630

Glutathione p-crnxin:l.l'i:, 88, 166, 1675 170,

G612, 610
Glurachione reductase, erythrscye
pentose Fhimph::ng p:l:hw:}' and, 166,
1a7f
nboflavin starus and, 494
{:'ut:thinm .'i-fﬁ.n.':hmn. 629
im enzyme study, 58, 397
Glybunde (glibenclamde}, 188
i’.'-h.':;m intermediates. formation of during
M-ghreosylarion, 526
Glyeemic index, 474
ﬁ|}':r.|'z|d.:hydr [ghreerasel. 0 and | somers
of, 103f 104F
Glyceraldehyde 3-phosphare
in ghreolysis, 137, 138/
oxidation of, 137, 138f
Glyeeraldehyde 3-phosphare dehydrogenase
in gheolysis, 137, 1380
in red cell membranes, 6158 616
Glycerol, 114
im lactic acad E:|TE1E, 159
permeabilicy cocfficient of, 419
synehests of, 155
ﬁl}l::ml ether ]'.||1|:m_|'.|hr.|[i|'ri|.‘|s. j}'nﬂwsi.'i of,
199, 200f
Glyeerol kinase, 1553, 197, 1984 114
{:I}'EE“!I n:nwt:.r. nl"ﬂilc}r'gjr\c-urnlﬁ, I ,:!.i
Celycerol phosphare pathway, 198f
Glycerol-3-phosphare
acylglycerol bissynthesis and, 197, 1978
198f
free energy of hydrolyss of, 82¢
I:ri:lc_r|g}'1:rm| extersficarisn and,
214-215, 214f
Glycerol-3-phosphare acylrransfermse, 1985
199
Clycesol-3-phosphare debydrogenase, 155,
198 199
mitochondrial, 87
Celycerophosphare shumde, 9%, 100
Glycerophospholipids, 111
Glycernse [g|}'4:un.|dd\)rdr:l. nand 1, Bomers
of, 103f 1047

Ghycing, 150, 264
caraholism of, pynrare formarion and,
250, 1521
in collagen, 335
in heme synihens, 264, 270-273, 2735
274f 2750 276f
symthesis of, 238, 239
Glycine synthase complex, 250
Glyanuna, 250
Ghyeoeslyy, 110
Ghycochenodemycholic acid, synchesis of,
26
Ghyoocholic acad, symrhesis of, 2261
Ghwcoconjugare (complex) carbohwd rares,
g|}'|:|1pml:!i:m. as, 514
Ghycoforms, 514
Gheogen, 102, 107, 10&F
in carbohydrate metabolism, 123, 1230
155
carbohydrare storape and, 145, 1462
metabolism of, 145-152, Ser ado
Cilveogenesis; Glycogenolysis
branching i, 145, 147F
clinical aspects of, 151-152, 1527
regubation of
cyclic AMP in, 147-150, 148£
1496 150f
ghyveogen synthase and
phosphoryiase in, 150-151, 1511
i starvation, 234
mucle, 145, 1464, 573, 575
Glyoogen phosphorylase, 145146, 1465
P}-n'dn:l;ﬂ Pl'm.iphql:: ay cofacrar +'m'.
491
regulanon of, 148-150, 150-151, 130F
151
Glycogen storage discases, 102, 145,
151-152, 152¢
Ghroogen !.]mth:ne. in ghvengen mesabolism,
145, H&_,I',- 155, 156s
repulanion of, 148-150, 150-151, 150f
151
Ghvcogen synrhase a, 148150, 150
Ghroogen synthase b, 150, 150F
Ghreogenesis, 124-125, 145, 146f
repulation of
cyclic AMID i, 147-150, 1481 14975
150f
enzymes i, 1568
glycogen synthase and phesphoryass
in, 148150, 150-151, 150/
151
Ghroogenin, 145, 1465
Glyengenolyus, 125, 145-147, 146/
blood glucose regulation and, 158-161,
1589 1a0f
cyelic AMPeindependent, 148
cyclic AME in regulation of, 147-150,
1485 1496 150F
debranching empymes in, 146-147.
148f
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ghvcogen synthase and phosphorylase in
regulanion of, 143-150,
150-151, 150 151
Glycolipid storage discases, 197
Glyeolipads ighcosphingolipadsy, 111, 116,
7f

AR blood group and, a18
amino sugars in, 169, 171F
Ealal:mu n s]lnt]\wm ot, 167-16%9, [_."l."l_llll
Glycolysis, 83, 122, 1237 136-144, 137F
atrobac, 139
anaerohic, 136, 1374 139
as musche AT source, 574-376, 5737
575+
ATH g\enm:zd |.1:r. 142, 143r
clinical aspects of, 142-143
in ervthrocytes, 140, 140
g[ul:uu: |.|.'ri|ir_1.1:iu-n|'g|1bcnnsigrnr.'i'u and,
136-140, 138f 1397 153155,
154§ Ser afie Gluconcogenssis
pathvay of, 136-140, 1385 139¢ 1407
pyruvare oxidarion and, 134, 135£
140142, 141/ 142f 143«
regulation of, 140
cnzymes in, 1564
frucrose 2,6-bisphosphate in,
157=158, 1581
gluconcogenesis amd, 140, 155-158,
1564, 158F
at subcellular level, 126, 127¢
thermusdynamic baeriers o reversal of,
153-155%
Glycolytic enxymes, in muscle, 556
Glycomics. 533
Glyeophornns, 110, 318, 615616, 6155
BIGL 616
Glycoprotein [b-110a, in placler acrivarion,
o7, 621¢
Glyenprotein glyl:m}'hﬁ.mfenm. 520
Glycoproteins, 30, 109110, 1% 439
514-534, 580, SE1-582, Ser alio
specifte fype and Plasma proteins
amino sugars in, 106, 169, 1711
astaloglycoprotein recepror in clearance
of, 517
1 bload group substances, 514, G18
carbohydraces in, 1097
classes of. 518, 519/
complex, 321, 522F
formation of, 521, 524
diseases assaciated with abnormalities of,
530, 330 531F 5310 532 5330
exmracellular, absorprive pinecymasis of,
430
in fertilizarion, 528
functions of, 514, 515¢ 528-333, 532%
S_ilil:l'\tlﬂ mn s}lnt]\uil of, 167=16%9, [_."ﬂ_,l"
ghrcosylphospharidylinositol-anchored,
518, 514£ 527-528, 526¢
high-mannnse, 521. 523
formation of, 521, 524
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Glycoproteins (cout. )
hwvbrid, 521, 522
formarion of, 521
immunoglobulins as, 393
membrane asymmesry and, 420
M-linked, 518, 519f 521-527
nucleotide sugars, 16517, 51ér
O-linked, 518, 518-520, 519 5204
5208 521¢
eligosaccharide chains of, 514
red cell membrane, 615, 6157
sugars in, 515-517, 516
rechniques for study of, 514, 515
asialoglycoprotein recepror in, 517
glvensadases in, 517, 517¢
lecting in, 517-518, 318;
in zona pellucida, 528
Glycnsamineghyeans, 109, 109£ 542,
S42-547. Ser ahio pecific rype
amino sugars i, 106
deficiencies of enmymes in degradanion of,
345547, 54w, 7471
discase associations of, 346-34%
distributions of, 543-545, 544 544¢
funcrions of, 347349, 548¢
structural differences among, 543-545,
F4L 544 5450
synthesis of, 342-543
Glycosidases, i glycoproein analysis, 317
Glycosides, 105100
B-M-Glveosidic bond, 286, 287F
Glycosphingelipids (glycolipids), 111, 116,
[17f 201-202, 2034
ABO blood group and, 618
amino sugars n, 169, 171
galactose in synthess of, 167-169, 1707
in membranes, 417
membrane asymmetry and, 420
Glycosuria, 161
M-Glyeosylases, in base excision-repair, 337,
337
Glycrsylated hemoglabin (HRA 47
Glycosylarion
of collagen, 537
mﬂEEnltil diﬂ)rdfr: ﬂF, 53 I i 551]’
in covalent modification, mass mcreases
and, 27¢
inhibitors of, 527, 527¢
nucleoride sugars in, $16-317, 516¢
MN-Glycosylatdon, 521-527, 5235 524f
S25f S26¢
dolichal--P-olignssccharide in,
521-524, 523f
in endoplasmic reticulum, $24-525,
525f
ghvaan intermediares formed dunng. 526
in Golgs apparatus, 524-525, 515¢
inhibition of, 537, 3271
regulation of, 526-517, 527¢
tunicamycin affecting, 527, 527¢
O-Glveosylarion, 520, 521

Clycosylphospharidylinesitol-an chored
(GPFl-anchored G I-linked)
plyenproteins. 518, 5194
527528, 528

in pargxysmal necrumal hemoglobinumna,

531, 5311
Glhveosylransferases, glyesprotein, 320,
526-527
Glypranon, 528
CM-CSF. S Granulooyre-mactophage
coleny-sumulanng facror
Gy ganglioade, 116, 117f
Crype ganglioside, 116
GMP, 288¢, 297F
evclic, Eﬂ-ﬂ'}f 290
a5 second messenger, 290, 436, 4375,
457, 462-463
IMP converseon to, 293, Iﬂﬁ_,lr
feedback-regularion of, 294, 296/
PRPP glutamyl amidorransferase
regulared by, 294
Golgi apparamus
core protein synthests in, 543
glycoasylation and, 509, 524-515, 515/
in membrane synthesis, 309
in provein sorong, 4598, 5007 S0k
in VLI formation. IH_Il"
retrograde cransport from, 307
Gous/goury arthrins, 299
GPIbB-la, i ]'.||a.‘r£||.-r activation, $07, 622
GPCRs, See G protein-coupled receprors
GPl-anchoered/linked glycoproteins, 518,
5194 5237-528, 528¢

in paroxysimal nocurmal hemoglobinuria,

531, 531F
{;ru.nulnr:.-ra-:n'nny stimul.:ring f:.:mr, ﬁlﬂ
Granulocyre-macrophage colony-
sumulaning facror, 610
Granulomarous disease, chronic, 623, ﬁlﬁ_,l"
Granubosa cells, hormanes produced by,
442
Graturtous indwcers, 378
GRE. See Glucocormicsid respese element
GRIPY coacovaror, 472, 472¢
Group rransfer potenmal, 83, 83/
of nucleoside rriphosphares, 289-290,
2RUE 290F 290,
Group transter reactions, &
Growth facrors, hematopoictic, 610
Growsh hermone, 437, 438
amino acsd transpart atfecred by, 427
localization of gene for, 4077
recepror for, 436
GSH. e Glutachione
G851 See Glyeosphingelipids
GST {glurathione S-ransferase) tag, in
Enzyme .'il:uil}r, SR, EQ_IF'
GTR, 290
cyclic GMP formed from, 462
in phosphorylation, 85
G T Pases, 459

GTP-y-5, vesicle coating and, 510
Guanine, 188
Guanine acevating proteins, 301, SﬁIf
Guanine nucheotide exchange factors, 501,
SU2F
Guanosine, 287/ 288¢
base pairing of in DNA, 303, 304, 3057
0 uric acid formarion, 299, 29495
Guanosine diphosphare fucose (GDP-Fuc,
Sl6i
Guanosine diphosphare mannose
AGOP-Manl, 5165 517
Guanosine maonophosphare. See GMP
Guanylyl cyclase, 462, 463
Gyrase, hacterial, 306
Gyrare atrophy of renna, 250

H bands, 336, 537/ 5381
H klood group subsance, 618, 6149
H chains. See Heavy chains
H1T histones, 314, 315F
H2A histones, 314, 3153
HIB histones, 314, 315
H3 histones, 314, 314-315
H4 histones, 314, 314-315
H,5. See H}'dmgm sultide
H substance, AR blood group and, 018
Hahes-\Weiss reacrion, 612
Hageman factor (Facsar X1, 599§, G0d,
M
Hairpan, 306, 309 413
Half life
enmyine, 242
protein, 242
plasma protein, 582
Halt-rransfer signal, 306
Hapren, i senohtotic cell mjury, 631,
631f
Haproglobin, 583:, 584, 3841
Hartnup diszase, 258, 4590
HAT actmacy. Ser Histone acetylrransterase
Aty
HbA (hemoglobin Al Py, of, 42
Hhba,, iglyeosylated hemeglobin), 47
HbF {fetal hemoplobind, Py, of, 42
HbM (hemoglobin M}, 46, 363, 614
HES (hemoglobin 51, 46, 46/ 363
WCG, See Human chorionic gonadetropin
HIAL. See High-density lipoproteins
Healih. nommal bischemcal processes as
brasis of, 2—4, 3¢
Hearr
developmental defects of, 570
mictabolism in, 235
thiamin deficiency affecting, 489
Hearr disease, COTORary {im:h:m::]. Kee alr
Atherosclerosis
chelesterol and, 237
Heart failure, 556
in thiamin deficiency, 489



Hear, free encrgy liberaned as, 93
Hear-shock proeins, as chaperones, 36-37
Hexvy chains
immunoghebulin, 591, 392
genes producing, 593
myasin, S
familial hyperrophic cardioniyopachy
caused by murations in gene for,
S69-570, STOF
Hesvy meromyosin, 560F 561, 5611
Heinz bodies, 613
Helicases, DNA, 326327 327F 318, 328¢
Hedicobacrer pyleri, ulcers associared with,
474
Helix
[Pouble, of DNA stucture, 7, 303, 304,
nsf
recombinant [INA rcd'lnn:lll:lg_r and,
396, 397
eriple, of collagen strucrere, 36, 335
535-539, 536/
o-Heix, 31-32, 32 331
amphipachic, 31-32
in mynglobin, 40, 411
Heli-loop-helix merifs, 33
Helme-tarn-helis monf, 387, 384,
389390, 389§
Hemagglunnin, influenza virus, calnexin
binding o, 526
Htmi:nh}g}'. recombinant [MA
cechnology affecting, 624
Hemaropaenc groweh facors, 610
Heme, 40, 417 270
catabolism of, bilisubin produced by,
27R-280, 279
m prntein.':.. 270, See .ﬂ!ra Heme proteins
synrhesis of, 270273, 273f 274 275F
76f
disorders of [pnr_phyriu]. 1T4-178,
277E 277
Heme iron, 278, 5835
absorprion of. 478, 585, 585
hindered environmen foe, 41, 41F
Heme oxygenase system, 278, 279F
Heme proteins (hemoproceins, 270, 2171x
See alie Hemopglobin: Myoglobin
cytoechrome 450 soforms as, 627
Heme synthase {ferrochetatase). 271, 2720
in porphyria, 2771
Hemin, 278, 279f
Hemuochromatosis, 478, SR6-587, S-ﬂ'."'_ll"
Hemoglobin, 40-48, 5811
allostenic propermes of, 42—46
[p subumics of, myaglobin and, 42
bilirubin synrhesis and, 278-280, 279
in carbon dioxide rransporr, 44, 43¢
extracorpuscular, haproglobin binding of,
SHAL 384
glycosylared (HbA, ), 47
mivgant, 46, 361-363
oxypen affinities (s and, 42-43, 43f

oxvgen disseciation curve for, 41-42,
4
N BEVEEN TR pere, 40-41
oxygenation of
confermanonal changes and, 43, 43£
Wi
apoprotein, 42
1, 3-hisphospheghrcerare stabilizing,
45, 45f
high alrinude adaprarion and, 46
mutans hemoglobins and, 46
I proston tanspert., 44
retramenic siructure of, 42
changes in dunng development,
4243, 437
Hemoglobin A (HBbAE Py of, 42
Hemoglobn A, {ghecosylated hemoglobin],
47
Hemuoglobin A,
Hemogloban Briscal, 362
Hemoglobin Chesapeake, 46
Hemoglobin Fiferal hemoglobing, Po, of. 42
Hemogloban Hikan, 362-363
Hemoglobin M, 46. 363, 614
Hemoglobin Milwaukee, 362
Hemogloban 5, 46, 46 363
H!n1r.|g|nh'in Sydney, 362
Hemoglobinopathics, 40, 619
Hemoglobanura, paroxysmal nocrurnal,
432e 528, 530k, 531, 5311
Hemolyric anemias, 136, 143, 609, 619,
G20
EII.I.msE-(:--PI'I.I,HP!ﬂrE d:h}-dmsemw
deficiency causing, 163,
163-170 613, 614f 619
haptoglabin levels in, 584
hyperbilimbinemialjaundice in, 282,
284, 284
pentose phosphate p:rhw:.ﬂg!um'rhidmz
peroidase and, 166, 167
164170
primaguine-sensitive, 613
red cell membrane abnormalitics causing,
619
Hemopexin, 583+
Hemophilia A, 604
Hemophilia B, 604
Hemoproterns. Ser Heme proseins
Hermosiderin, 386
Hemostasis, 598608, Ser aite Coagulation
Eahnnrnr_p tests 10 evaluation of, 608
phases of, 598
HEMI'AS. See Heredimary envehroblastic
mulnuclearity with a posirive
acidified lysis cest
Henderson-Hasselbalch equarien, 11
Heparan sulfate, 538, 544 544r, 545,
F47-548
in hazal lamina, 340
clottang/thrombasts affected h}'. G07,
Gl
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Heparin, 109, 109 5441 5441, 545, 345(
H3-604

antithrombin 111 actviey atterred by,
547, 603004
in basal lamina, 340
binding of, fibronectin in, 540, 5417
funcrions of, 347
Itpoprotein and hepanc lipasss affecred
by, 207
Heparin cofactar 11, a5 thrombin inhibitor,
o3
Hepatic ALA synchase (ALAS1), 272
in porphytia, 2774, 278
Heparic lipase, 207
in chyvlomicron semnant uprake, 2049,
209
deficiency of, 128
Hepartic parrtal system, 158
in metsbolive cireularion, 124, 125
Hepariris, 130
in o -antierypsin deficency, 590
joundice in, 284¢
Heparocytes
g_[}'rnprru:ﬁn clearance Frn:m. 1.:i=|nghlrcn-
proein recepior in, 517
heme synchests in, 372
AlA !.'_lmthm n regulation of,
272-273, I?I&JF
Heparolenmicular degeneranon (Wilson
disease}, 432, 587, SHR-589
ceruloplasmin levels in, 587
gene muranons in, 4325 585589
Heproses, 102, 102¢
Heredicary elliprocytosis, 617
Heredirary erythroblasne mulnnudeancy
mth F Fnsiﬁw.- :l:idifneﬂ ]]r':i.': test
(HEMPAS), 530¢, 531
Hereditary hemochromatesis, S46-587,
56T
Hereditary nonpolyposis colon cancer,
mismarch repair genes in, 336
Hereditary sphermcyiasis, 432, 617, 6171
Hermansky-Pudlak syndiome, 5120
Hers" dasease, 152¢
Hererochromann, 316
Hererogeneows nudear RINA (hnBEMA), 310
processing of, gene regulation and, 354
H!rerl:ltn:-phi: organsms, 52
Hexapepride, in albumin synthesis, 583
Hexokinase, 1565
in blond plucose repulation, 159, [60f
in frucrose metabolism, 167, 169f
in glycogen bissynchesis, 145, 1565
in glyeolyss, 136-137, 138£ 156¢
as flus-generating reaction, 129
regulation and, 144
Hexosamines [aming .m.s::'x_l. 100, 1{H5f
glucose as precursor of, 169, 171F
in glycosaminoglycans, 109, 169, 1717
in glycosphingolipids, 169, 171f
interrelatienships in meabolism of, 171F
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Hexose monophiosphare shunt. See Pentose
phosphare pathoway
Hexnzex, 102, 102
in glycoproteins, 109
metabolism of, 163166, 1647 1655
I67) See afre Pentose phosphare
parhway
clinical aspecrs of, 168-172
physinlogic impartance of, 105, 105¢
HEE murations, in heamaochromarosis,
SEO-547
HGP. See Human Genome [roject
Hial, 3995
Heerarchical shosgun sequencing, 634
Hig}i alorude, :da.]:!t:r]nn o, b
High-densiry lipoproteinsg, 205, 206
apolipaproteins of, 205206, 206
atherosclerasis and, 210-211, 227
metabolism of, 209-211, 2117
rario of o low-density lipoproresns, 227
recepor bor, 214, 21 If
High-density microareay echnobogy, 412
High-energy phosphares, 83, See o ATT
in energy capture and transfer, B2-83,
B2f B2, 83f
a5 “energy currency” of cell, 83-85, 84/
BSf
symbol designaring, 83
rranspart of, creatine phosphare shurde
in, 100, 1017
High-mannose oligossccharides, 521,
522f
formarion of. 521, 524
High-maoleculsr-weight kininogen, 3995 600
High-performance liquid chromaregraphy,
reversed phase, for proteind
pepride purification, 23-24
Hill coefficient, 67
Hall equanon, 66-67, ﬁ'."'_,l"
Hindered environment, for heme iron, 41,
41F
HenalfTT, 399¢
Hinge region
immunoglobulin, 391, 592
nuclear recepror procein, 460
Hippuric acidfhippurate, synchesis of, 264,
65F
Husramine, 621¢
fermartion of, 265
Hiswidase, impaired, 250
Histidine, |6e 265, 265/
B-alany] dipeprides and, 264, 265F
carabalism of, 250, 231F
conserved residues and, 55¢
decarbouylarion of, 265
in oxygen binding. 4, 417
requiremenss for, 480
Hisridine 37, in covalent caralysis, 53-54,
5df
Histidine E7. in oxygen binding.
40, 41F

Histidine F&
in oxygen binding, 40, 411
replacement of in I1.1!HIIIE1nl'IiH M. 46
Histidinernia, 250
Histone acerylrransferase activicy, of
coactivators, 383, 472, 473
Histone chaperones, 315
Histone dimer, 315
Histone octamer, 315, 315/
Histone tetramer, 314-315, 315
Histones, 314, 314-315, 315£ 315¢
acerplation and deacerylarion of. gene
expression affecied by, 383
HIV-I, glycoproteins in arrachment of, 533
HIV protease, in acid-hase nra.|:|.'.1i'.1, 52, ﬁﬂ-f
HMG-CodA, See 3-Hydroxy-3-metlyl-
pluzaryl-Cod
HMMN. 5o Heavy meromyisin
AMEHIAMEN2, in colon cancer, 336
HMNCC. Ser Hereditary nonpelyposis colon
cancer
hnBMA. Se Heterogeneouns nuclear RNA
Helocarboxvlase synrhetase, botin as
coenzyme of, 494
Homensmasis
bleod in maintenance of, 530
harmone sigmi mransduction in
regularion of, 456, 457
Hemocarnosine, 264, 265F
Hoemoecarnosinasis, 264
Hemocysteine
in cvsreine and homoesenine senthess,
F38-139. 239¢
funcrional folare deficiency and, 494
Hemocystmuras, 250
vatamin By deficiency/functional folate
deficiency and, 4927 494
Homedimers, 34
Hoemopentisate, in fyrosine catabolism,
254f 255
Hemopennsare dioxypenaseloxidase, 89
deficiency of, in alkaprenuria, 255
Hemology
conserved residues and, 54, 55¢
in protein clasificarion, 30
Hoemopolymer wiling, 399
Hemosering, synrhess of, 233, 239F
Hormone-dependent cancer, viramin B,
deficicncy and, 491
Hormone response elements, 344, 386,
IB8[ 456457, 459, 469, 470/
Hormone-sensicive lipase, 214-215, 214f
insulin affecong, 215
Hermones, See alo :_pﬂ7ﬁ£r_|.:|b¢
in Blood glucese regulation, 159
classificarion of, 436437, 437r
facilicared difhesion regulared by, 427
phreoproteins as, 514
lipid mecabolism regulared by, 215-217,
e
im merabolic contrel, 128£ 129

receprons for, 435—436, 4301 471
proteins as, 430
recapniton and coupling damains on.
435436
specifiony/sclecovity of, 435, 436f
signal rransduction and, 456473
incracellular messengers and,
457408, 40614, 463¢
response o stimulus and, 456, 457
signal generarion and, 456457, 4581
4541 45
tmnscri.]':ti.l:-n rnnﬂul:r.inn. and,
408473, 470f 471 47 2r
stimulus recognicion by, 456, 457F
storage/secretion of, 453, 454r
synthesis of
chemical diversity of, 434, 439f
cholesterol in, 438, 438=445, 439,
4407
pepride precursors and, 449433
specialization of, 437
yrosine in, 438, 439449, 439
sarger cells for, 434435, 435¢
wansport of, 454-455, 454¢, 455
vitkmin L¥ as, 484—486
Houscheeping genes, 376
Hp. Ser H:prngjnhin
Hpal, 395
HFPETE. $¢ Hydroperoxedes
HPLC. See High-performancs lisquid
chromansgraphy
HREs. Ser Hormone response elements
HRIT. Ser Hypozanthine-guanine
phosphoribosyl ransferase
hspthsp?il, as chaperones, 36-37
SHT [5-h}-drm}'tq'pnmim:l See Serotonin
Human cherionic genadorropin (WCG), 438
Human Genome Project, 3-4, 633-641
:ppm::hu used in elucdarion of, (34,
G351
furure work and, 637
gnals of, 633-635
inplicaions of, 637-638
major findings of, 636—637, 636 637r
prl:t:in sEquEncIng znn:L i
Human immunodeficiency virus (H1V-1),
glycoproteins in acachment of,
533
Humter syndrome, 5460
Hurler symdrome, 546+
Hurler-5cheie :}'ndrnm:, i
Hyaluronic acid, 109, 1097 543, 5447 5447
disease associations and, 583
functinns of, 547
Hyaluronidase, 547
Hybnd ghrcoproceins, 521, 522fF
formation of, 521
Hybrid mapping, radiation, 635
Hybndization, 397, 403404, 413
in situ, in gene mapping, 406407, 407
635



Hybridomas, 595596, 396f
Hydrocormisone. See Cortisol
Hydropgen bends, 5, 6f
im DA, 303, 304, 305
Hydrogen won concentration. See afie pH
enzyme-catalyzed reaction rase affected
by, 64, G4f
Hydrogen peroxide
glurathione in decompasition of, 629
as hydroperoxidase subsrrare, 88-89
prosiuction of in respiracory burse, 622
Hydrogen sulfide, respiratory chain affected
by, 95. 96f
Hydrolases, 50
cholesseryl eseer, 223
fumardaceroscerare, defect ar, in
t¥rosinemia, 255
pluconnlactone, 163, 165
lwsosomal, deficiencies of, 532-533, 533
Hydrolysis (hvdralyric reacaons), 7-§. See
ko :_Pﬂ'aﬁr reacttan
free energy of, 82-83, 82r
in ghroogenalysis, 146, 1467 148F
of ttiacylglycerals, 197
Hydropathy pler, 419
Hydroperowidases, 86, BR—B9
H}'dmp:midn.. fsrmation of, 194, 195
Hydsophilic compounds, hydrosylarion
pro<ducing, 627
Hydraphilic partien of ligid malecule, 119,
120¢
Hydrophobic effecr, in lipid bilaver self-
amembly, 418
Hydrophobic interaction chromarography,
for proteindpepnde purificanon,
13
Hydrophobic inreractions, 6-7
Hydrophobic pornon of lipid molecule,
119, 120/
Hydrostatic pressure, 380
L{+)-3-Hydroxyscyl-CoA dehydrogenase,
&1, 182f
F-Hydroxyanthranilare dioxygenase/
oxypgenase, B9
Hydroxyaparire, 549
0{-)-F-Hydroxyburyrare (-hydrose-
buryrare), 163184, 1847
ni=4-3-Hydroxybutyrate dehydropenase,
184, 1841
24-Hydroxyealcidiol {24,25-dihydrexvira-
min [, in vitamin [}
merabaolism, 484, 4857
25-Hydroxycholscalciferol (caladsol),

vitamin [ metabolism, 484, 485/

4-Hydrosydicoumarin (dicumaral), 486

Hydroxylamine, for polypepride deavage,
i

Fo-Hvdrowylase, bile acid synrhesis
regulared by, 226, 226f 227

11 f-Hydrmxylase, in steroid synehesis, 440,
441f

I 7et-Hydroxylase, in steroid synrhesis, 440,
441442, 443F
| R~H}'|:|rm:].'|m. tn sternid !.]mrhe:is. 440,
441F
21-Hydroxylase, in steroid simithesis, 440,
EEiTa
37-Hydrosylase, sterol, 226
Hydrowvlase cycle, 89, 90
Hyelromylases, 89-)
i steroid synthesis, 438, 440, 4411
Hydroxylaron
n :nl]:g:n Ptm:usi:n:g.. 537
in covalent moedification, mass incrcases
and, 27¢
of xenobistics, 626, G26-628, 619
Hydreegvlysing, synthesis of, 240
5-Hydroxymethyloyrosine, 247, 289F
3-Hydroy-3-methylglutaryl-CoA
(HMEG-CaA)
in ketogenesis, 184-185, 185F
in mevalonate synchesis, 219, 2204
3-Hydroay- 3-methylglutanl-Cod
THMG-CaoA) lyase
deficiericy of, 188
in kerogenesis, 183, 185
3-Hydroxy-3-methylglutaryl-CoA
(HMG-CoA) reductase
cholesteral synthesis contralled by, 220,
23F
in mevalonate synchesis, 219, 220/
3-Hydroxy- 3-methylgluraryl-Cod
{HMG-CoA) synrhase
n k!l:l‘lg!l‘lﬂi!. 185, |35_|"I
in mevalonate synchesis, 219, 220f
p-Hydrowyphenylproware, in nyrosine
|=.t:|.'|r.||.i:.m. 25{'!'.‘ }.55-
1 7-Hydronypregnenolone, 440, 44171
17-Hydrouyprogesterane, 440, 4417
Hydroxyproline
synthesis of, 240, 2408 335-337
wropoelastin hydroxylanion and, 539
4-Hydroxypraline, ctabolism of, lS:‘J".'
155

4-Hydroxyproline dehydrogenase, defece in,

in hyperhydronyprolinemia,

235

15-Hydrooyprostaglandin dehydrogenase,
194

3p-Hydroxysteroid dehwdropenase, 438,
4411 442, 443F

| ?ﬂ-H}ﬂ:iuyﬁtcmid dﬁyﬂTng\cnau. 442,
a43f

3-Hydroxytrypramine, Ser Serotonin
Hﬂgr:lphali}:npﬂ:t:inmia, Familial, 228
Hyperammonemia, trpes 1 and 2, 247
Hyperargiminemia, 2438
Hyperhilirubinemia, 281-284, 284
Hypercholesteralemia, 205
familial, 1, 2284 432¢

LD receptor deficiency in, 2049, 432:

Hyperchiomicity of denaturarien, 304-305
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Hyperglveemiy See afie Diaberes mellious
ghacagon causing, 161
insulin release in response o, -ﬁﬁ-ﬁf
Hyperhomocysteinemia, felic acid supple-
ments in prevenion of, 494
Hyperhydroxyprolinemia, 255
Hyperkalemic periodic pasalysis, 565
Hyperlacuicacidemia, 212
Hyperipidemia, 170-171, 4%0
Hyperlipoproteinemias, 205, 228q, 229
familial, 228¢
Hyperdysinemia, periedic, 258
Hypermerabolisn, 136, 479
Hyperornithinemia-hyperammonemia
syndrome, 250
Hyperoxaluria, primary, 230
Hyperparathyroidism, bone and carnlage
atteceed in, 951¢
Hyperphenylalininemias, 235
Hyperprolinemias, vpes [and 11, 249-250
Hypersensitive sites, chromann, 316
Hypersplenism, in hemaolyric anemia, 619
Hypertension, hyperhomocysteinemia and,
folic acid supplements in
prevention of, 494
Hyperthermia, malignane, 556, 564563,
S65( 5695
Hypertracylglycerolemia
in diaberes mellirus, 205
familial, 228s
Hyperrrophic cardiomvopachy, familial,
O30, ST
H]-'FE“ITIEEFHI:, 1?{:'-"?1 . _']‘l-.ll:l
Hypervariable regions, 391-592, 5945
Hypoplycemia, 153
fatty acid oxidation and, 180, 147188
fructose-induced, 171-172
insulin excess causing, 162
during pregnancy and in neonate, 161
Hypoglycin, 180, 188
Hypokalemic pertodic paralysis, S69¢
Hypolipidemic drugs, 229
Hypolipoproreinemia, 205, 228, 229
Hypouricemia, 300
Hypoxanthine, 289
Hypoxanthine-guanine phosphorbosyl
rransferase (HRIT)
defect of in Lesch-Nyhan syndrome, 300
localization of gene for, 407¢
Hyproaa, lactate producton and, 136, 1378
1 39=140

I Ser lodinefindide

I banads, 536, 357F 558f

I-cell diseass, 431, 4326 5125 524, 5300
531-531, 532 540-547, 5460

Ibuprofen, cyclomygenases affected by, 193

ICAM-1, 529, 529r

1CAM-2, 529, 529r

1CF. der Inrracellubar fluid
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lorerus {jaundice), 270, 281-284, 284¢
1D, Ser Insulin-dependent diaberes
mellitus
H.ir.ll]-'Pﬁu 594
I See Intermediare-densiny lipoprorems
- Tdurnnare, 105, 106/
IEF. See luoclectric focusing
lgA. 591, 3%de, 595F
Ighd, 591, 594«
IgF, 591, 594¢
IGF-1. Ser Insulin-like growth facror-1
Tgz. 591, 592 594s
deficiency of, 595
hypervanable reglons of, 591-592,
S04
Igh, 591, 5%4s, 595F
Immune response, dasshsorype swirching
and, 594
Immunoglobulin genes, 593
DMA rearrangement and, 325-326, 3493,
F9A-5
double-serand break repair amd.
337-338
Tmmunaglebulin heavy charn binding
progein, 08
Immunoglobulin heavy chains, 391, 592
genes praducing, 593
Immunoglobulin light chains, 591, 592
in amyvloidasis, 5500
genes prashucing, 593
DA rearrangement and, 325-326,
393, 593-594
Immunaglobulins, 583r 531-597, 593¢
See alie specific type ainder fy
class swirching and, 594
classes of, 591, 593¢ 594
diseascs caused by over- and
underproducrion of, 594-595
henctions of, 593, 594
genes for. See Immuneglobulin genes
hvhridomas 15 sources of, 595-504, 5965
structure of, 591, 592, 592 594/ 595/
IMP (inosine monophaosphare)
conversion of to AMP and GMT, 293,
296
feedback regulation of, 294, 296
synrhesis of, 293-294, 1950 2960 2971
Importins, 501, $027
In site hybridization/fluorescence in simu
hovbridizarnion, in gene mapping.
A06=407, 4071, 635+
Inactive chromarin, 316318, 383
Inborm errors of metabolism, 1, 249, 545
Incluwston cell (1-cell) disease, 431, 432r,
512, 524, 530r, 531-532, 532r
Indole, permeabiliey coefficient of, 419¢
Indomethacin, cyclomuypenases aftected by,
19%
Induced fir moded, 52, 53¢
Inducers
enzyme synthesis affected by, 74

in gluconcogenesis regulation,
155-157
pracuicos, 378
in regularien of gene expression, 376
Inducible pene, 376
Infantile Refsum disease, 188, 503, 503¢
Infection
glvcoprotein hydrolase deficiencies and,
533
neutrophils in, 620, 6211
pratein los and, 480
respiratary hurst in, 622-623
Inflammiarion, 190
acuie phase proteins m, 583, 583«
complement in, 396
neurrophils in, 620, 621r
integrins and, 529 620621, 621«
selecting and, 528-529, 5295, 530
MEF-kH in, 468
prestaglandins in, 190
selecrins in, 528-330, 529¢ 529+ 530f
Influenza virus
hemagglwonim i, calnexim binding e,
526
newraminidase in, 533
Informarion parhway. 457, 454F
Inhabation
COMPETITIVE VEPSUS ROCOmpetinye,
G769, (G7F 6HE GOF
feecback, in allosteric regulation, 74-76,
75f
irreversible, 6%
Inhibitor-1, 148, 1454 151, 151
Initial vilociry, 64
mhibrrors affecnng, 68, GEE G9F
Inetiation
in [YMA synchesis, 328-330, 3294 3304
331f
in progein sl.].rnthu'is.. 365-367, jﬁr[if
in BMA synthesis, 342, 3421 343-344
Inirtatien complexes, in provein synrhesis,
305, Hah 367
Ininaror sequence, 346-348, 347F
Inner mirechondnal membrane, 92, 93F
im]::nnulﬂ'tllr:f af. ﬂ::hung\e rransporkers
and, 98-100, 987 991
pratem insertion i, 301
Tnorganic pyrophosphatase, in faery acid
acrivation, 83
Inosine monophaesphate (IMF)
conversion of to AMP and GMP, 293,
aaf
feedback-regulamion of, 294, 2965
synthesis of, 203-294, 295£ 196§ 2977
Inositel hexaphosphare (phiyric acid), calcium
abserprion affected by, 477
Innsitnl trisphosphare, 464465, 4647 465/
in plareler activation, 606, GlGf 607
in respiratory burst, 623
Tnoeropic effects, 566
Lnar. See Iniriator soquence

Inscrfinsertions, NA, 413
recombinant DNA technology in
detection of, 4049
Inside-ourside asymmerry, membrane,
419420
Tnsulators, 387
nonpolar lipids as, 111
[nsulim, 107-109, 438, 44%, 450
acipmese tisue metabolism affected by,
216-217
in bloed glucose regulanon, T60-162
deficiency of, 161, See ale Diaberes
miellins
free farry acids affected by, 215
gene for, localeearion of, 407
glucagon epposing acuons of, 160-161
in plucose transpart, 427
n Eljru:-h.'.'ii'i. 137, 155=157
initiation of prorein synchesis affecred by,
367, 36TF
in lipogenesis regulation, 178179
in lipobysis regularion, 178-179, 215,
216f
pﬂmphnryl:u b ffected I‘I)". 148
recepror for, 436, 463, 4661
signal transmission by, 465467, 466
storagedsecretion af, 453, 45
synihesis of, 449, 430F
[nsulin-dependent diaberes mellinus
ARDM ype 1), 161=-162, See
alie Diaberes melliows
[msulin/ glucagon ranio. in keogenesis
mguhﬂnn.. 187
[nsulin-like growth facror I, receprot for, 436
Insulim resssance, 611
Tntegral proteins, 30, 420, 421
a5 recepons, 431
red cell membrane, 615616, 615 616f
G116
Integration, chromosomal, 324, 3241
[nregrins, neurrophil inveractions and, 5249,
G20-621, dl2r
[everecllular juncoons, 431
[nrermediate-densivy lipoproteins, 206¢
Intermediate flaments, 577-578, 577¢
[ntermembrane space, proteing in, 501
[nrermurent branched-chain ketenuna, 259
Internal presequences, 5001
[nternal ribosomal enrry sive, 371, 371
[nrerphase chromosomes, chromatin fibers
in, 36
[mtervening sequences. See Inprons
[mrestanal bacrena, m bilrubin conjugarion,
281
[rracellular envirenment, membranes in
mamntenance of, 415416, 4146/
Tntracellular fusd (TCF), 415, 416, 4168
[reracellular membranes, 415
Intracellular messengers, 437468, 4611,
463 See aln Wiﬁf he and
Secoind messengers



Inrraceflular signals, 457-458
Ineracellular rraffic, #98—313. See alie
Protein sorting
disorders due o mutarions in genes
encading, 5124, 513
Tntrinsic factor, 477, 491492
in pernicious anemia, 491
Inerinsic pachway of blood coagulation,
598, S99 G0G-601
Inrrons {intervening sequencest, 319,
352-354, 3535 358, 413
in recombinans DNA rechnology, 397,
3985
removal of from primary transcrips,
352-354. 353
Inulin, glemerular membrane permeabiling
to, 5410
“Trvere sugar,” 107
ledinefiodide, 496s
deficiency of, 447449

in thyroid hormone synchesis, 447, 448/,

449

S-lodo-2"-decooyundime, 291

Tedopzin, 483

e-lodesobenzenc, for pelypepride cleavage,
o

Tﬂdnth}'mn:,rl resiclues, 447, See alen
Thyrowine; Triiodothyronine

S-lodoaranl, 290

Ton channels, 415, 423-424, 425/, 4206,
S68r

in cardiac muscle, S60-367, 368, 5681

diseases associated with diserders of, 568,

S0
len exchange chromatography, for prowin/
peptice punfication, 21-13
lon producr, 8-9
lon transport, in mirochondria, 49
Tonrzing, radiation. nuclectide excisinn-
repair of DNA dumage cansed
by, 337
lonophueres, 99, 424
1Py, Kee Inositel rrisphosphare
IPTG. See Isopropylthiogalacroeside
TREG. Ser lron r:sy!atﬂ'r:r pmrzin
IRES. See Internal ribosomal entry site
Irom, 44965
absorpeion of, 478, 584-586, 5B5(
585
in hemochromatosis, 478
vitamin © and ethanol a.H"ﬂ:ri:ng. 478,
4496
deficiency of, 497
distribuetion of, S85¢
ferrous, in oxygen mansporr, 40—41
heme, 278, 585
absorprion of, 478, 585, SRSF
hindered enwironment for, 41, 417
in methemoglabinemia, 46
incorpnration of into protoporghyrin,
171-272, 273

metabolism of, 58%, 585f
disorders of, 5E6, SH7:
nonheme, 92, 35 585
mransferein in transport of, 384-380,
SH5f SRS
Tran-hinding capacity, total, 586

[ran deficiencyliron deficiency anemia, 478,

U7, 586
[rom porphyrins. 270
[rom regulatory prorein, 585
[ron respense clements, 586
Iron-sulhur protein camplexs, 92, 95§
[ereversible covalent modifications, 76-77,
i d
Trreversible inhibition, enzyme, GF
[R5 1-4, in insulin signal ransmission,
465, 406
Tochemia, 136, 431
[sders of Langerbans, insulin prodiced by,
160
[socirrare dehydropenase, [30-131, 1327
in NADPH production, 176, 1761
[zaelectric focusing, for procein/peprde
psrification, 24, 25/
lsoelecrric pH {pl}, aming acid ner chage
and, 17
Isoenzymes. Ser [sozymes
lsaleucine, 15¢
catabolism of, 259, 2608 261F
interconversion of, 240
requirements for, 480
A-lsomerase, 438, 4411 442, 4431
[samerases, S
in seeroid synthesis, 438, 4411 442,
4435
[simerism
geomerric, of unsaturared farry acids,
112-114, 114F
af steroids, 117, I1Hf
of sugars, 102104, 1037
[somiazid, scecylation of, 630
lsapenteny] diphosphace, in chalesteral
symthesis, 219, 221f
[soprene units, pelyprenoids synthesmed
from, 118, 119/
[soprenaids, synthesis of, in cholesterol
synthesis, 219, 2215 222F
lmpropylthisgalicroside, 378
lsoprostanes {prostanedds), 112, 119
cyeleoxygenase pathway i synthests of,
192, 192=194, 195 194f
[sothermic systems, binlogic syscems as,
Hib
Tsatopes. Ser alio r_lnﬂu_'fl:: fppe
it plasma procein analysis, 581
[sotvpe (class) satrching, 594
[satypes, 594
Lswwvaleric acidemia, 239, 259-262
[sovaleryl-CoA dehydrogenase, in sovalenc
aciclemia, 2592632
[sozyines, 54-55
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] chain, 595f

Jackson-Weiss syndrome, 551+

TAK kinases, 4306, 467, 467f

Jak-5TAT pathway, 436, 467, 467f

Jamaican vominng sickness, 188

Jaundice (iceerush, 270, 281-284, 284¢

laining region, gene for, 393

DMA rearranpement and, 393, 593-594

“Tumpmng DINA" 325

Juncrional diversity, $93-394

Juxmaglomerular cells, in renin-angiomensin
systemn. 451

K See Dissnciation constant
k. See Morassium
k. See Rate constant
Ky Sre Dhssociation constant
kg See Rare of degradarion
K, See Equilibrium consrant
- Michaelis constant
k. See Bare of synthesis
A, See lon product
Kappa (K] chains, 591
Rartagener syndrome, 577
Karyorype, 320/
Kj:ﬁEErFIEiM:l'IET nng, 588
KDEL-containing proteins, 506-307,
508y
Keratan sulfares, S445 5448 545
funcrions of, 547
Keratins, 577¢ 574
Kermicrerus, 282, 183
tt-Koero acid decarbooylase, defectfabsence
of, in maple syrup unine discase
(hranched-chain ketonuria), 259
w-Foero acid debydrogenase,
branched-chain, 259
thiamin diphns.ph:lte a5 coenzyime for,
4EE—4HY
-Kero acids
aninn acids in diet l\:phc:ﬂ 1::(.. 0
eabdarive carboxylarion of, 259, 260
261f 262f
Ketoacidasis, 180, | 88-140
3-Ketoacyl-CoA thiclase deficiency, 188
3-Keroacyl synchase, 173, 175f
Ketogenesis, 125126, 126£ 183187
high rares of farry acid oxidarion and,
183186, 194F
HMG-Cod in, [84=185. 185
regulation of, 186-187, 1877 188f
Ketogenic amino acids, 232
r-Ketoglurarate, 131
i amine acid carbon skeleron
carabolism, 244, 250, 250
2511
in glutamare synthesis, 237, 238f 243,
143f 244F
transparter systems for, 99
in wrea synchesis, 244, 244¢



670 [ INDEX

u-Keroglutarate delwdrogenase complex.
131, 132F
regulation of, 135
thiarmin diphosphare as coenayme for,
4BR—489
Ketone bodies, 124, 125=126, 126( 180,
183184, 184
free farry acids s precursors of, 186
as fuel for ntnthatic cissues, | 85186,
LEGF
in starvareon, 232-234, 2348 234¢
Ketonemia, [BG, B8
Ketonuria, 188
branched chain (maple syrup urine
dizeas=}, 259
Keroses (sugass), 102, 102¢
Ketosis, 180, 186, 144
in cattle
farry liver and, 212
lacration and, 188
in diaberes mellitus, 1588
ketoacidosis caused by, 188-189
nonpathalogic, 1851484
in starvation, |58
Ridney
ghrcogenelysis in, 147
metabolism in, 235r
in Fenin-angiotensin system, 4351
vitamin [3; synchesis in, 445, 4406/ 484
Kinasss, protein. See Protean kinases
Kinesin, 577
Kinenc (collsson) theory, 61
K.iTIEl'.Iu im?.}"l'l'lfl‘. 'mﬂ'?lq ';!'f d'il'ﬂ r.ﬂ'rll}"l‘-
activartion encrgy affecring, 61, 63
balanced equaricns and, 60
competitive versus nonsompettive inhi-
bition and. 67-69, a7f 6B 69
factors affecting reaction rate and.
61-63, 61 63-64, 64f
free energy changes affecting, G061
il velociny and, G4
multisubstrare ETLEVTIES and, 63-70, G,
70f
sarurarion, fdf i
sigmoid (Hill equarion, 66-67, 67
substrate concentrarion and, 64, 64F 631
madels of effecrs of, 6567, 6if 677
transition stares and, 61
Kincmochore, 318
Kininogen, high-molecular-weghe, 595
ohn
Kinky hair discase (Menkes discase), 588
Koockour genes, 412
Korskoff's pvchosis, 489
Kozak consensus sequences, 365
Krabbe's discase, 203
Krebs cycle. See itric acid cycle
Ku, in double-strand break repair, 338,
338F
Kwashiorkor, 237, 478, 478-479
Kynureinase, 2577 254

Knurenine-anthranilate pachway, for
tryprophan carabolism, 2574 238
Kynurenine formylase, 2571 258

Lett-amino acids, 14, See alie Amino acicds
gencric code specifying, 14, 15-16:
in proteins, 14
1. chains. See Light chains
L-Dhopa. 446, 447F
L somerism, 102-104, 1037
Leselectin, 5297 529¢
L-type cabeium channel, 567
Labile facror (factar ¥}, G0, GO1, G026
lrcA gene, 376, 3764 ATTL ITR
bl gene, 377, 377H 378
lag aperon, 375, 376-378, 3768 377F
lre repressor, 377, 3}'?_,!"
bncY gene, 376, 3T6F 377F 378
lncZ gene, 376, 3764 3778 378
Lactase, 475
deficiency of (lactose/milk intolerance],
102, 474, 473
Lactate
anaerobic ghyoelysis and, 136, 1371
139-140
hypoia and, 137F 139-140
Lacrare dehydrogenase, in anserobic
plyenlyss, 134
Lactate dehydrogenase isozymes, 57, 139
diagnostic significance of, 57, 57¢ 58f
Lacric acid, pAipk, value of, 12¢
Lactic acid cycle, 159, 159/
Lacric acidosis, 92, 136
with miochondnal encephaloparhy and
stroke-like episodes (MELAS),
foo-101
pyruvare mecabolism and, 142-143
thiamin dzﬁ:ienr}' and, 489
Lacroferrin, 621s
Lacrogenic harmone. See Prolacnn
Lactose, 106-107, |'|1-|?_1': 107s
palactose in synchesis of, 167-169, 170
mecabolism of, operon hyporhesis and,
376378 3TGL 377
Laczose (milk) inolerance, 102, 474, 475
Lacrose synchase, 167, 170
Lagging (retrogradel strand, in DNA
replicarion, 327¢ 3248, 330-331
Lambda {&} chains, 591
Lambea (&} phage, 378-383, 379§ 3804
3811 3827
Lambeda repressor (cl} prorein/gene,
379-383. 3804 380 382
Laminin, 335, 540-542, 5417
Lamins, 3774 578
Langerhans, islets of, insulin produced by,
[ i
Lanosreral, in chelesteral synrhesis, 219,
120,220
Lacch state, 571

Lawric acid, 112r
Laws of thermodynamics, 80-41
h}'dmphnhir interactzons and, 7
LBLY, See Ligand-binding domain
LCAT, See Leadhin:cholestera]
acylransferase
LCRs. Ser Locus conral regions
LIDH. See Lactate dehydrogenase isozvmes
LIOL. Ser Low-density |:||:||:||1-rr.||::ir|x
LDLHDL eholesters! raria, 227
Lead peisening, ALA dehydramse mhibinan
and, 270, 278
Leader sequence. See Signal pepride
Leading iforward} strand, in D'NA
replication, 327/ 328, 330
Lecichin:cholesteral acylrransferase (LCAT),
2IH-201, 209-210, 211F 223,
224
familial deficiency of, 228
Lecichins (phospharidylcholinesl, 114-115,
1156
int cytochrome 430 system, 617
membrane asymmerry and, 420
synthesis of, 197, 197€ 198¢
Lecrins, 110, 517-518, 518/
in glycoprosein analysis, 515r, 517-518,
518
Leiden facror ¥, 603
Lens of eve, frucrose and sorbaral in,
diabetic cataract and. 172
Leprin, 215-2106
Lesch-Myhan syndrome, 306
Leucine, 15+
catabolism of, 259, 2606 2611
inserconversien of, 240
rﬂ!uirﬂmiﬂll ﬁ'll'. ‘1.8':'
Lewcine aminomutse, 492
Lewcine mpper monf, 387-388, 388, 390,
ELITE
Lewcovarin, 493
Leukocyre adhesion deficiency
type L 621
wype B, 3305 531
Lewkocyres, 620024
E_rnwth factors pesu!an'ng Fmdu:l:mn of,
610
recombinant DNA echnolegy in study
of, 624
Leukedystrophy, metachromaric, 203s
Leukotriene Ay, 1141
Leukotrienes, 112, [H_,I'.' 1594, 192
clinical significance of, 19
lipoxygenase pathway in formarion of,
192, 193/, 194, 195/
LFA-1, 529, 529y, 620, 6225
LH. Ser Lurcimizaing hormone
Library, 402,413
Lifestyle changes, cholesterol levels affecred
by, 227-2248
Ligand-binding domain, 470
Lipand-gared channels, 424, 568¢



Ligand-recepror complex, in signal
pencrarion, 436457
Ligases, 50
DA, 3284, 330, 332, 3327
Ligation, 413
in RMNA processing, 352
Lighr, in active rranspore, 427
Light chains
immunaglobulin, 591, 592/
in ﬂm!."luid.ﬁis. 59\'}
genes producing, 593

DMA rearrangement and, 325-326,

393, 593-5394
myosin, S
in smoth muscle contraction, 570
Light meromyosin, 560-561, 360F
Limit dexerimosts, 152¢
Lines, definition of, 413
LIMEs. 8¢ Long interspersed sepear
SEUIENCES
Lineweaver-Burk plot
inhibiror evalustion and, 68, 68 69f
Ky, and V,, estimancd from, 66, &6
Lingual lipase, 475
Link misaccharide, in glycosaminoglycan
syneheses, 543
Li nh::g! arabysis, G35r
in ghreoprorein study, 5131
Linoleic acid/linoleare, 1135, 194, 190
192
in essenrial fary acid deficiency, 191
synefiesis of, 191F
a-Linolenic acid/-linolenate, 113¢, 190,
190f 192
in essenickal Fanry acid deficiency, 191
synehests of, 191, 1917
yLinclenic acid/p-linolenare, 113:
i essenttal faery acid deficiency, 191
i pn|:|.'1.1|1.:=u|.r.1red ﬁ'rtg.r acid syntchesis,
191, 192f
Lipases
diagnnstic significance of, 57r
in digestion, 473, 4761
in triacylglycersl merabolism, 1497,
14=215. 214£ 475, 476
Lipid bilayer, 418419, 418£ 419f
membrane proreins and, 419
Lipid eore, of lipaprotein, 205
Lipid rafts, 422
Lipid storage disorders {Tipidoses),
202203, 203¢
Lipids, TY1-121, See alea apecific rype
amphipathic. 119-121, 120
asymmetry of, membrane assembly and,
511,512
classificaron of, 111
:nmp—!:;ﬁ. 111
in cviochrome P450 system, 627
derived, 111
digestion and abzorption of, 475477,
47af

disarders sssociaved with abnormaliies
of, 431
farty acuds, 111-114
glyeolipids, 111, 116, 117f
mterconvertibiline of, 231
in membranes, 416-415
ratio of t protein, 416, 4165
metzbolism of, 122f 123-124, 123F
125-126, 126 See adio Lipolyss
in fed stare, 232
in liver, 211-212, 213
newtral, 111
peroidarion of, TLE-119, 120§
phospholipsds, 111, 114-116, 1757
precursor, 111
simple, 111
steronds, 117-118, 117F 1186 1149¢
mansport and storage of, 205-218
adipose rissue and, 214-215, 214f
brown adipese rissue and, 217, 217f
clinical aspects of, 212-214
farry acid deficiency and, 194-195
as lipoproreins, 205-206, 206y, 207
liver in, 201-212, 213/
wigeylglycerals (miglyeerides), 114, 1157
mirnever of, membranes and, 511-512
Lipogenesis, 125, 173=177, 174} 175
aceryl-Cad far, 176-177
farry acid synthase complex im, 173176,
1745 175f
malonyl-CoA production in, 173, 174
MADPH for, 175£ 176, 176
regulation of, 178-179, 178¢
enzymes in, 1567 173, 1741 174,
1787
nutrtenal stage in. 177-178
Lipolysis, 125, 126f 216-217, 216f See
alie Lipads, merabalism of
hormone-sensitve |ipm in, Xl4=21%,
214
hormones affecring, 215-216. 216
insulin affecting, 178-179
wiacylglyceral, 197
Lapophilic compounds., cyrochrome P450
isaforms in hydroxplation of, 627
Lipoprotein lipase, 125, 126£ 207-208,
209 2107
familial deficiency of, 118¢
invelvement in remnant uprake, 208,
208
ty-Lipoprocein, SEIJI"
B-Lipoprotein, 581F
Lspoprotein{a) excess, familial, 226
Lipoproteins, 30, 111, 125, 205-206, 2006,
207F 580, 5830 See alio jpecific

pe
carhohydrates in. 110
in chalesterol transpor, 223-224, 2125
lassificanion of, 205, 204
deficiency of, Gy liver and, 212
disorders of, 2285, 229
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remnane, 2064, 208, 209
liver uprake of, 208209
Lipewinmmes, 421
amphipathic lipids forming, 119121,
1206
artificial membranes and. 421
Lipatropic Facror, 212
[FLipotropin, 453, 433F
Lipoxing, 112, 1145 190, 192
clinical significance of, 196
Iipoxygenase parhway in formanoen of,
192, 193 194, 195
Lipanygenase, 119, 194, 195f
reactive specees produced by, 174
S-Lipoaypenase, 194, If}ﬁf
Lipexygenase pathway, 192, 1931 194,
195F
Liganc :hrnmahhgr.lp[‘l}'. h'igh-ptrl‘i:lmunn:
reversed-phase, for pepride
separation, 13-24
Lichiwm, 496«
Lithocholic acid, synthesis of, 226/
Liver
angiotensinegen made in, 451
bilirubin uprake by, 280-281, 280
2817 282f
cirthosis of, 130, 212
in o -antierypsin deficiency, 390
oytachrome P450 soforms in, 627
disorders of, in @, ANETOFpsin d:l’i:i;:nq'.
SRO-SH, 5904
farry
nl:rlhnni'p:m Jnd. 1'2 1'-'1'
of pregnancy, 188
miacyiglyeerol metabaolism imbalance
and, 202
fructese overload and, 170-171
ghroogen in, 145, 146¢
heme synchesis in, 272
ALA synthase in regulacion of,
172073, X6F
ketone bodies produced by, 183184,
184f 186
metabolism m, 124-125, 125€ 1268
130, 235¢
farry acid oxidarion, ketogenesis and,
183186, 1847
frisctose, 167, Iﬁﬂ_l"'
glucose, 154 159, 139160,
159F
Fructise I,ﬁ-hiqrhmphatr in
regulation of, 157-158, 158§
glycopen, 145-147, 145, 14675 148
lipid, 200=-212, 213/
plasima protein spnthesis i, 125, 581
vitarmin [y synchesis in, 443, 446/ 484,
485
Liver phosphonvtase, 147
deficiency of, 153
LMM. See Light meromynsin
Lasck and key mnded, 52
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Laoscus control regions, 387
Long inverspersed repear sequences
[LINEs}, 321-322

Looped domaing, chromarin, 316, 314,

319F

Lowps (protein conformanon), 32-33

Loose connective tisswe, keratan sulfare | in,

545
Low-density hpoprocein recepror-relaned
protein, 206
n chylomicron remnant uprake,
208-209, 209/

Low-density lipoprorcins, 203, 206
apnlipaprareing of, 206, 206
metabalism of, 200, ?_lﬂf
ratio of o high-densicy lipoproveins,

atherosclerosis and, 227
receprors for, 209
in chylomicron remmnant uprake,
2OB-209, 205
in cocranslanonal imsertoen, 5055046,
06
regulation of, 223

Losw-enerpy phosphates, 83

B-LPH. See f-Lipoteopin

LEP, Ser Low-density lipoprorem

rzl:qrmr-r!ht!d protein

L-rryprophan dicxygenase {ireprophan

prrolase], BY

LTs, Ser Leukotrienss

Lung surfaccant, 115, 197
deficiency of, 115, 2012

Luteinizing hormone {LH}, 437, 438, 439"

LXs. See Lipowins

LXXLL morifs, nuclear recepror

coregulators, 473

Lyases, 50
in steroad synchests, 440442, 4417

443f

Lymphocyre homing, schecting in, 328330,

529f 5295, 530f
l.}'m[ﬂml::rru'i. Seealio B i:rmphnq'trs;
T lymphocyres
recombinant DA wechnology i study
of, 624

Lysine, 1or
catabolism of, 256/ 25K
pl of, 17
requirerments for, 480

Lysmine hydroxylase, vitamin C as coenzyme

for. 45

Lysis, cell, complement in, 596

Lyeogenic pathway, 3749, 3749

l.}'psﬂ::ithin l:!:.rsnphquphzrid}-[:hnlinr],

116, 116F
metabolism of, 200-201, 2015

Lysaphosphaadylcholine. See Lysolecithin

Lysaphospholipase. 200, 201f

Lysaphospholipids, 116, 116

Lyssomal d.egﬂd:lirln p\:.tl'rw:y. defect in

in lipideses, 203

Lysosomal enzymes. 613
in [-cell disease, 431, 4326 331-532,
532
Lysosomal hpdrolases, deficiencies of,
532-533, 533
Lyssnmes
in alignsaccharsde processing, 524
protein enty inco, 307, 5074 508
disorders amociated with defeces in,
512r 513
Lysomyme, 621«
Lm‘l !'l-‘l.l'd.rl'lx}"lz.'::
discases caused by deficiency of, 5381
in hydroxylysing symthesis, 240, 537
Lys oxidase, 537, 539
Lyric pachway, 379, 379
D-Lyxose, 1045 105¢

Mac-1, 529, 52%
o, -Macroglobuling 583s 590, 624
antichrombin activity of, 603
Macromelecules, cellular rransport of,
428431, 4294 430/
Mad cow discase (bovine spongiform
encephaloparthyl, 37
Mapnesum, 4%6:
in chlerophyll, 270
in exeracellular and incracellular fluid,
416, 4100
Major groove, in DNA, 305 306
operen model and, 376
Malare, 1324 133
Moalare dehypdrogenase, 132€ 133
Malare shurle, 99, 100F
MALDIL See Matriz-assisted laser-desarprion
Malevlsceroacetare, in ryrosine catabolisim,
1541 255
Malic enzyme, 156t 157
in NADPH producrion, 176, 1767
Malignancy/malignanr cells. See
Cancerfcancer cells
Malignant hyperdhermia, 356, 564-363,
S65f 6%
M:|nn=|:¢'
respiratory chain affected by, 95, 961
succinare dehydrogenase mhibinon by,
67-68, 67/
Malonyi-Cod, in Farry acid synthesis, 173,
174
Malanyvl tramaq'h.i:, 173, |'."'-'i_||f |?5f
Malrase, 475
Malvose, 106107, 107F 107¢
Mammalian targer of rapamyein (m TOR),
i insulin signal rransmission,
006 467
Mammotropin. Ser Prolactin
Manganese, 496;
Mannosaming, 169, 171F
n=-Mannnsimine, 106
Mannose, in glycoproteins, 5162

-Mannose, 1045 105
-D-Mannoss, 104
M:nm-l:inﬂing progein, ddi:imqruf. 533
Mannose 6-phosphane’ man nose 6- signal,
526
in D=cell disease, 531, 532, 5321
in pratein flow, 507, 508r
Mannosidosis, 532-533, 533¢
MAP (mutogen-activased protein) kinase
i insulin signal rransimission, 466f 467
0 JaksSTAT pachway, 467
M:Eﬂz SYTUR urine diseass lil'rr:m:l'l:d -:|'|=i:1
keronurial, 259
Marasmus, Bl 237, 478, 478479
Marble bone disease (ostenperrass], 552
Marfan syndrome, fiballin muariens
cawsing, 339-540, 540
Maroteaux-Lamy syndome, 546s
Mass specoromenry, 27, 27F
covalent modificanions detected by, 27,
275 27
for glycoprotein analysis, 514, 513r
randem, 27
transcrpe-protein profiling and, 412
Mast cells, heparin in, 543
Marrix
extraceliular, 535=555. Ser aln :_pnrg‘;r
ey
mucachondrial, 92, 935 130
Masriz-assisreed Laser-desarpion (MALIID,
i mass spectromenry, 27
Marrix-processing pepridase, 494
Matnix proveins, 499
diseases caused by defecs i impor of,
303
Maxam and Gilbert's method., for [NA
sequencing, 404405
Maximal velociry (1, .}
allosteric effects an, 75=T6
inhibirors affeccing, 08, 68 69/
Michaelis-Menren equarion in
determination of, 65-66, 66/
substrate concentranion and, 64, 64
McArdle's diseasefsyndrome, 1525, 373
M:l:ium::ll}' E:l:ﬂ:[ won :l'lznnq]s. ShRr
Mediaror-relaved proveins, €725 473
Medicine
preventive, biochemieal research
affecring, 2
relanonship of 1 bochemisiry, 1-4, 3F
Medium-chain nq'|-f:r.|.'"1 deh}'drng\:nam.
deficiency of, 188
Megaloblasric anemia
folate detictency causmng, 482¢ 492, 610
vitamin By deficiency causing, 482y,
492, 494, 610
Melanacyte-stimulating hormone (MSHL
453, 453f
MELAS (mirochoendnal encephalomyopa-
thy with lactic acidosis and
stobe-like episodes), 100-101



Melting point, of amine acids, 18
Melnng remperanureftransition
temperature, 0%, 422
Membrane artack complex, 596
Membrane farry acid-rranspore protein, 2067
Membrane proeins. 419, 420r, 514, e
adio Glycoproreins
associarion of with hpid bilayer, 419
flaw of, 507, 507F 08¢
imregral, 30, 420, 421F
miurariens affecting, discsses caused by,
431432, 432 432
peripheral, 420421, 4217
red cell, G14-617, 6155 616 G16s
structure of, dynamic, 419
Membrane transporr, 423, 423 4240
426431, 420f Ser alvo gpecific
nrechan s
Membranes, 415-433
artificial, 421-422
asembly of, 511-513, 512/ 512¢
asymmerry of, 416, 419420
bilayers of, 418-41%, 418 419
mefthrane progein asocaton and, 419
bingenesis of, 511-513, $12£ 312r
chelesterol i, 417
uid mosaic model and, 422
depolarization of, in nerve impulse
transmission, 418
funcrien of, 415416, 421-422
Auidicy affecring, 422
ghycosphingolipids in, 417
Gnlgi Apparatus m :qnjrhcuis of, 509
inceseellular, 415
lipads in, 416-418

amphipathic, 119, 120£ 417-418, 417

mumarions affecting, discases cawsed by,
431-432, 432 430
phosphalipids in, 114=116, 115/
416417, 417f
plasma. See Plasma membrane
provein:lipid oo n, 406, 4160
proteins in, 1%, 4205 See wlio
Membrane proreins
red cell, G14—617, 615 615r 616f G16¢
hemolyric anemias and, 619, 620r
selectovany of, 415, 423—426, 423s, 4247
4251 426t
sterols in, 417
serucrure of, 416421, 416/
asymmetry and, 416, 419-42{F
Auid mosaic mode of, 4217 422
Menadiol, 436, 487F
Menadiol diacerate, 486, 4881
Menadione, 486. See wlie Vitmin K
Menagquinone, 482n 486, 488 Ser ali
Witamin B
Menkes discase, 588
MEOS, Ser Cyrochrome 14 50-dependent
microsomal ethanol oxidizng
SySTEm

G-Mercaptopurine, 290, 291F
Mercaprunc acid, 6249
Mercuric ions, pyruvate metahalizm
affected by, 142
Meromyosin
heavy, SA06 561, 561
lighe, 360-561, S6df
Messenger RMA (mRMNAY, 307, 309-3110,
FI0EILLE 341, 3420, 359, See
aldie RMA
alrermanve splicing and, 354, 354
393394, 636
codon assignments in, 358, 359r
edining of, 356
EXPrEsIion of, detection of in pene
isolation, &35
modificanion of, 355-356
nuclentide sequence of, 358
rumarions caused by changes in,
I61-363, 3617 3627 364
pedysistronie, 376
recombinant DNA rechnology amd. 357
relationstup of w chromosemal [INA,
J2f
stability of. regularion of gene expression
and, 394_395, 3947
mranscripnon starmng poine and, 342
varsations in sizel complexiry of, 397,
30
Metabolic acidosts, ammonza in, 245
Merabolic alkalosis, smmonia in, 245
Metabalic fucls, 231-236. Ser afio Digestion
clinical aspeces of, 236
dicr providing, 474, 478
in fed and starving stares, 232-234,
2336 234 234r
interconvertabilicy of, 231-232
Meeabolic pathway/merabolive flow, 122,
122=124. Ser alin specific npe
and Merabolism
flus-penerating rescoions in, 129
neenegquilibriam reactions im, 128-129
regulation of, 72, T3 126-129, 128f
covalent modification in, 79
q:ni.di'r::nnn:.l nature of, 72, ?-”_Irl
Merabolism, 81, 122-129, 2355, See alio
gpecific e and Canalysis,
Metahalic p:l.'rhw::r
blood circulation and, 124-126, 1254
126f
group transfer reactions in, §
inbarn errors of, 1, 249
inregranen of, merabolic fuels and,
231-236
regulation of, 72, T3f 126-129, 128F
allosrenc and hormonal mechanisms
in, 74, T4=76, 75( 128/ 129
enzymes in, 126129, 1281
allosteric regulation and, 74,
T4=Th, 75 125f 129

compartmentation and, 72-73
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contiol of guantity and, 73-74
covalent modification and, 74, 76,
77-78, TH
rate-limiting reactions and, 73
at subcellular level, 126, 127§
at tissue and organ levels, 124-126, 1254
126f 235s
of xenobaonics, 626632
Metachromatic ]:uiﬁhdysrmphr, 203
Mexal-setivared enzymes, 50
Metal 1ons, I enzymarnc resciens, 50
Metalloenzymes, 50
Menalloflavoproteins, 86-87
Metalloproteins, 30
Metallothinneins, 588
Metaphase chromosomes, 3176 318, 319
Metastasis
glycaproteins and, 514, 526, 530¢ 531
membrane abnormalidies and, 432
Methacrvivl-CoA, carabolism of, 262F
Methemoglobin, 46, 363, G13-614
Methemuoglobinemia, 46, 614
Methionine, 158 264, 206/
active [ S-adenosylmethionine), 258(
259, 264, Zoaf 289, 290 290
catabolism of, 258 254, 259F
TeqUIrEments for, 480
Methionine synchase, 492, 494
Methiotrexare, 296297, 494
&ii\y‘drufnht:u"ﬁlih}mlrnfl:l:t: reductase
affecred by, 2962597, 494
Methylanon
in covalenr modification, mass increases
and, 271
of desxyoymdine residues, gene
ﬂ;p:ru':sirm. affected h:.r. 383
in glycopretcin analysis, 5157
of menobiorscs, 626, 6340
ﬂah‘lﬂhy’]:nﬂnn}'Lw, catabolism of, Zﬁ]_ll"
S-Methyloymosine, 287, 289F
o-Mechyldopa, 446
Methrlens serrabydrofulare, 493, 493/
in folare rrap, 4937 494
7-Methyvlguanime, 289§
Methylhistidine, 571
in Wilson's disease, 265
Methylmalonic aciduria, 155
Methylmalonyl-Cof, accumulation of in
vitamin B, deficiency, 492
Methylmalonyl-CoA somerase (mutase), in
proponate metabalism, 155,
1557 492
Methylmalonyl-CoA murase (somerase],
155, 1555 492
Methylmalonyl-CoA rcermase, in propi-
onare metabolism, 155, 155F
Methyl penrose, in ghecoproteins, 108
Methyl-rerrahydrofolare, in folate rap,
493F 494
Mevalonate, synthesis of, in cholestern|
synchesis, 219, 2207 221f 222F
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Mg, Ser Maghesium
Micelles, 414, 418
a.mj:h'ip:.fh'u: Tipieds ﬁ:.rming. 1149, EEH_,I‘.‘
418, 418
in lipid absorption, 475
Michaelis constant (K}, 65
allosteric effecns an, 75-760
binding constant approximared by, 66
ENTYINALIE nr.:l}':.ix rate and, B5-66, ﬁﬁﬁ
72, 73f
mnhibiers affecting, 68, 69
Michaelis-Menten eguation in
dererminarion of, 65-66, 60f
Michaclis-Menten equation, 65
Bi-Bi reactions and, 70, }'EI_,I"
regulatien of metabolire flow and, 72,
TaF
Microfilaments. ST6=577
ot -Microglobulin, 583
Microsarellice instabilicy, 322
Microsarellice pobymorphism, 322,411,
413
Mlicrosarcllice repear sequences, 322, 413
Microsnmal elongase system, 177, 177f
Microsomal fraction, cyrechrome P450
iseforms in, 617
Microtubules, 577
Migranion, cell, fibronectn in, 540
Milk (lacrose) intolerance, 102, 474, 475
Mineralecorticoid response element, 45%¢
Mineralocorticoids, 437
recepror for, 471
1:.l11tl'l=5is aof, 438-440), 44 1_,|r
Minerals, 2, 496497, 490s
digestion and absorpoon of, 477-478
Minor groave. in DNA, 3057 306
Mismarch repair of DNA, 336, 3368 336
colon cancer and, 336
Melismense mutations, 361, 32=363, 5I5|.?=|"
familial hypertrophic curdiomyopathy
causad by, S69-570, 570F
MIT. See Monoiodaryrasine
Mirchell's chemissmonic theory. See
Chemiosmoric theory
Mitochendria
ALA synthesis in, 270, 273F
cirrig acid cycle in, 122, 1225 1235 1247
126, 1276 130, 133-135, 1341
farry acid oxidation in, 180-181, 1811
ion eransport in, 49
protein !."I"rl'l‘l'ltl'i! and impert h:,r.
499-501, 501+
respiranon rate of, ADP in conrrol of,
D4=05, 97z, D8
respitatory chain in, 92, See ailie
Respirarory chain
Mitochondrial cyrechrome P450, B9-5,
627, See abio Cyrochrome P450
system
Mitochendrial DA, 322-323, 3224
32

Mirachondrial encephalomyoparhics, with
lacric acidests and stroke-like
eprsodes (IMELAS), 100
Mirochondrial genome, 499
Mivochondnal glyceral-3-phasphare
debivdropenase, 87
Mirechondrial membrane proteins, mun-
riens of, 431
Mirochondrial membranes, 92, 93/
enzymes a5 markers and, 92
exchange rransperters and, 98-100, 945
29
pretein inscrrion in, 301
Minochondral myoparhics, faral infanile,
anid renal d:,rsl:uncriem. nxidare-
ductase deficiency causing, 100
Mirogen-acrvared procein (MAP) kinase
in insulin signal cransmoissien, G067
467
in Jak/STAT pachway, 467
Miratic spindle, microrubules in formanon
of, 577
Mixed-funcnon oxidsses, B9, 627, Sere
alsn C}mm:hrnmr 450 system
ML Ser Mucolipideses
MOAT. Ser Mulnspecific organic anion
rnnqmn!r:r
Modeling, melecular, in protein scrucruse
analysis, 36
Muolecular biodopy, 1. See ale Recombinant
DMArecembimant DNA
rechinology
in primary structure decerminanon,
15-16
Mulecular chaperones, See Chaperones
Mﬂlm:u'::r g_:n.erir_':.. ]. ﬂ-ﬂﬁ .'qr.rml.w
Recombinant DNASrecombinant
DA cechnology
Maolecular musdeling, in protein strucoure
analysis, 36
Moleculir motors, 577
Mulybdenum. 4%+
Maonoacylghecerol acyliransferase, 1984 199
Monoacylghroerol pathway, 1985 194,
475477, 476
2-Monsacylglycerols, 198F 199
Monoclonal anmibodies, hybrdomas in
praduction of, §95-596, 596
Munoglyeosylared core structure, calnexin
hinding and, 526
Muonoiodoryrosine (MTT], 447, 4487 449
Menomeric promeins, 34
Mononucleondes, 187
“milvape” reactions and, 294, 2957 297f
Monooxygenases, 89-90. See alio
Cyrochrome 454 system
mn rn.:l::hu:lli.im oF;wnrJ['r‘irlur_s, HXh
Muonosaccharides, 102, See abio ipecific nype
and Glucose
absorprinn of, 475, 475/
physiclogic imporance of, 104-10%, 105

Moncunssrurated faory acids, 112, 1135 See
alie Farry acds; Unsarurated farry
acicls

dicrary, cholesterol levels affecred by, 227
synthess of, 191, 195F

Morquie syndrome, Fos

MPP. See Marrix-processing pepridase

MPS. See Mucopolysaccharidoses

MRE. See Mineralocorticond TEspREnSE
clement

mBNA, Ser Messenger RINA

MRP2. See Multidrug resistance-like
protein I

MSH. Sa Melanocyte-stimulating hormone

MieefT, 399

in sickle cell discase, 409, 410f
milMMNA, Sre Mirochondmal DNA
mTOR, in insulin signal transmssion,
466 467
Mucins, 519-520, 524
genes for, 520
O-ghveosidic linkages in, 518, 319-320,
314
repeaning aminn acid sequences in, 519,
s20f

Mucolipidoses, 346-547, 546

Mucopolysacchandes, 109, lI:I:]_,I"

Mucopolysacchanidoses, 345-347, F40s,
S47F

Mucaproteins. Ser Glyooproteins

Mucus, 319-521

Multdrug resistance-like protem 2, in
hiliruhln secretton, A0

Multipass membrane protein, anion
exchange protein as, 615, 6155
Gl

Multiple myelema, 595

Mulriple sclerosis, 202

Multi.p|f sulfatase deﬁ:knry. 203

Mulrisite phosphorylanion, in glycogen
mietabolizm, 151

Multspecitic arganic anion tnspereer, in
balirubin secrervon, 280

Muscle, 356-576, 357 See abo Cardiac
muscle; Skeletal muscle

AT in, 556, 561-562, 573-574, 575F
contractien ¢f, See Muscle contracnon
in enerpy transduction, 556-559, 5571
F38f 359F
fibers in, 556
g|}'|:r.|g¢n i, 145, T400
metsbolism in, 125, 125¢ 2355 576¢
plvcogen, 145
lactate production and, 139
as protein reserve, 576
proteins of, 3660, Ser e Acting Myosing
Titin

Muscle conrraction, 556, 338f 561-565,
ELET:

ATT hydmbysis in, 561-562, 561
in cardiac muscle, 566-508



regulation of
actin-based, 562-563
ealcium i, 562
in cardizc muscle, 366-308
sarcoplasmic reticulum and,
S03-56d, 5630 Hd
in smooth muscle, 570-571, 571
myosin-based, 570
mynsin light chain kinase in,
570-571, 571f
relaxanon phase of, 561, 564, 564¢
in smooth muscle
calcium in, 571
nitric oxide in, 571-573, 573F
shicling filament cross-bridpe madel of,
357-359, 338
im smooch muscle, 570-573
gy Th and trponin i, 362
Muscle Farigue, 136
Muscle phosphorylase, 147
absence of, 152¢
activation of
calcmummuscle contracton and,
148
cAMP and, 147-148, ]‘iﬂ‘f
Muscular dysrophy, Cruchenne, 556,
565-566, 566/
Muragenesis, sie-direcred, in enzyme siudy,
58
Mutanions, 314, 323-326, 323, 324/
315f
hase substimurion, 361, 3617 362
constitucive, 370
frameshift. 363, 3641
ABO bleod group and, 615
gene conversion and., 32%
imegration and, 324, 3241
of membrane proveins. discases caused
by, 431432, 4321 432
missense, 361, 361-363, 362
familial hyperrraghic cardiomyopathy
caused by, $69-570, 570
mBMA nucleoride sequence changes caus-
ing, F61-363, 360L I0IL 3051
nonsense, 362
poing, 361
recombinant DNA echnology in
detection of, 408-409, 408§
recombination and, 323-324, 3231 324f
silent, 361
sester chromand ﬂ:hangn and, 325, j-lf:lf
suppressor, 363
transicion, 361, 361
transpositicn and, 324-325%
trafsversion, 301, 361
Myasthenia gravis, 431
Myelin sheess, 428
Myeloma, 395
Myeloma cells, hybridomas grown from,
596, 56f
Myeloperoxidase, 612, 6211, 623

Myocardial infarcrion, lacrace
dehydrogenase isoenzymes in
diagnnsis of, §7, 57+, ﬁﬁf

Myafibrils, 336, 357 3581

Myaglobin, 40-48

-helical regions of, 40, ‘ﬂ_.lr
[ subunits of hemoglobin and, 42
oxyvpen dissocianion curve for, 41-42, 427
axygen stored by, 40, 4142, 426 573
Myaglobinuria, 47
Myekinase (adenylyl kinasch, 84
deficienicies of, 151-152
in gluconeogenesis regularion, 157
as source of ATP in muscle, 573, 575F
M:.mp:thi!x. a7z
mitochondsial, 100-111
faral infanmle, and renal dysfuncrien,
oxidoreductase deficiency
cawsing, 100
Myaphosphorylase deficiency, 132¢
Myasin, 557, 559, 5ol
in muscle contraction, $57-359, 5387
361502, F00f 5021
:i:gu':l:inn nf smonth muscle
comitraction and, 570
in seriated versus smooth muscle, 5727
structure and function of, $60-561, ﬁﬁﬂ_ll"

Myasin-binding proein C, Saér

Myasin (thick) Rlamenes, 557, 558F

Mypasin head, 560, SR

conformarional changes in, in muscle
coautractien, 361
Myasin heavy chains, 560
familial lypertrophic cardismyopathy
cawsed by muranons in gene for,
569571, 5707
Myasin light chain kinase, 370-571, 571F
Myasin light chains, 560
in smoath muscle contraction, 570

M!_mmma congenica, 369

Myriseic acid, 1125, 510

M:nist}'hri:ln. 10

in covalent medification, mass increases
and, 271

M-aceryl newraminc scid, 164, 171F
in panglinsades, 201, 203¢°
in glycoproteins, 169, 1718 515, 516r
n mucins, 5194 520
MWolinked glyooproteins, 518, 5194
521-527
classes of, 521, 522
synthesis of, 521527, 523/ 5247 525£
5264
dolichol-P-P-slipesacchande mn,
521-524, 5237
in endoplismic reticulun and Guolgi
apparatus, 524325, 526¢
ghrcan imtermediates formed during,
326
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regularion of, 326-327, 327¢
municamycin affecting, 527, 527
Ma. See Sodium
Ma-Ca™ exchanger, 463
Ma--K* ATPase, 427424, 4287
in gluense ranspore, 428, 429
NALDY (nicotimamide adenine dinucleotide],
§7, 490, 4907
absarpeien spectrum af, 56, Elﬁ_,lr
in citric acid cycle, 133
a5 coenzyme, 87, B9f 290y
MADH
ahsorpticn spectrum of, 56, 56
exrramitochondrial, oxidarion of, 99,
100y
farey acid oxidarion vielding, 181
in prouvare dehydrogenase repulatien,
41=142. 142f
NADH debydrogenase, 87, 93
MAD (mconnamide adenine dinuclesnde
phosphare}, 87, 4%0
a8 coenzyme, 87, 89 290
in pentose phosphare pathway, 163,
I6df 165/
MADPY -dependent dehpdropenases, in
enzyme derection, 546
MWADPH
in cyrochrome P40 reactions, 9078 627
intramitachondnal, proten-translocaring
Tril'l..'il'l}'dl“! [+ il'l.d. ‘JE'
foor lipogenesis, 1758 176, 176/
pentose phosphare pathway and, 163,
164f 1655 169
WADPH-orwchrome P450 reductase, 627
MADPH owidase, 621, 622623
cl:rnni: gﬁ:nuinm:l:nlu l]ise:sc :sum:i:t:d
with muratiens in, 633, 023f
NCoA-1/NCoA-2 coactivarors, 472, 471
WCoR, 472 473
WP, See Ribonuclensade diphosphares
Mebulin, S6d6¢
WEFA (nonesterified farty acids). See Free
farry acids
Megarive nicrogen balance, 474
Nt‘.gxt'we regulltnrx. nfg:n: ﬂpu'usinn.
374, 375 378, 380
Megarve superomls, DINA, 306
WEM -sensitive factor (N5F), 509, 5108
Meonatal adrenoleukedystrophy, 503,
034
Meonatal 1p|'|:rxin|ngicr jaundice, 282253
Neonatal ryrosinemia, 253
Neonare, hypoglycemia m, 151
Merve cells. See Neurons
Merve impulses, 428
Mervous system
gju:ux am rm:le:lnl.ic neuwir}- for, 232
thianin deficiency affecring, 489
MESs. See Muclear exporr signals
et charge, of amine acid, 16-17, 17§
Mer diffusion, 423
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NeuwAc, Ser A-Acervlneuraminic acid
Meural rube defeces, folic acid supplements
In prevencn of, 494
Neusarainic acid, 110, 116
Meuraminidases
deficiency of. 532-533, 533:
in glycopromein analysis, 517
influenza virus, 533
Wenrnhlaments, 577¢
Meurologic diseases, protein conformarion
alverasons and, 37
Meurnns, membranes af
impulses ransmirmed along, 428
ion channels in, 424, 425F
synapeic vesicle Fusion with. 511
Meuropathy, sensery, in vitamin B, ecess,
491
Mevrral lipids, 111
Neurropenia, 610
MNeurrophils, 620-624
activation of, 21-622
bischemical fearures of, 6207
enzymes and proteins of, 62 1¢
in infection, G20
in inflammarion, 620, 621
integrins and, 620-621, 622«
welecting and, 528529, 529 Sil:l_,l"
proveinascs of, 623-024, H24r
respiratory burst and, 622623
MF-xB |'I'-It|'|wa}'. 404, 4ﬁﬂ_,f.' 4ot
MNiacin, 482¢, 490, 4Hf See alie
Micotinamide; Miconmc aced
in citric acid cycle, 133
deficiency of. 4821, 490
excessToxicity of, 450
Mick translation, 413
Wickel, 496s
Micksfnick-sealing, in NA replicanion,
332, 333
MNicotnamide, 482y, 490, 490F See aho
Miacin
cisenzymes derived from, 50-51
delwpdrogenases and, 87, 897
excessiToxicity of, 490
Micotinamide adenine dinucleonde
(NALY'), 87, 490, 490f
ahsorprion speciram of, 56, 56
in cric acid cycle, 133
i coenzyme, 87, 89f 290+
Miconnamide adenine dinucleonde
phosphace (WADP, 87, 490
a5 cocnayme, 87, B3 290«
in pentose phosphare pathway, 163,
Idf 165
MNicotinic acid, 4825, 490, 490F Ser aliv
Miacin
as hypolipidemic drug, 229
WICOM. See Mon-insulin dependent
digberes mellious
MNidogen (entactin), in basal lamina, 540
Nicmann-Pick discase, 203

Might blindness, vitamin A deficiency
causing, 4827, 483
Mitric mide, 556, 571-573, 5731 574r.
607
clotting/thrombosis affected by, 607,
(07 e
Mirric oide synthases, 572573, 5731 574r
Murite, nitric exide formation from, 572
Mitrogen, amine acid (-aminal
carabolism of, 242-248
end produces of, 242-243
urea as, 2422243, 245-247, 246/
L-gluramare debydrogenase in,
244245, 2441 2451
Mitropen halance. 470
Mitreghreerin, 572
MLS. Ser Muclear localization signal
MNME. Ser Nuclear magnetc resonance
(MMR) specoroscopy
MOk Sre Mirric oxide
NO synthase. See Nirric oxicle synthase
Moncoding regions, in recombinant [NA
rechnolegy, 397, 398F
Moneoding strand, 304
Moncomperitive inhilition, comperitve
inhibition differenniared from.
67-69, 67/, 681 69
Moncovalenr assemblies, in membranes, 416
Moncovalent forces
in biomalecule smbsilganoen, 6
peptide conformarion and, 20
MNonequilibrium reacrions, 128-129
crtric acid qn:l: r:Eu|:.rim: znl:l. 135
phecolysis regulstion and, 140, 153-155
Monesrerified faroy aceds. See Free faomy acids
Ntlﬂ"lunﬂill mal pi:!.'m.l efEymes, o7 Kes alw
Enzymes
in diagmesis and prognoss, 57, 57
Monheme iron, 92, "JS_Il': 585
Monhismne proreins, 314
Mon-msuhin dependent disberes mellivus
(MNIDDMY bvee 21, 16)
Manesidarive phase, of pentose phosphare
pachway, 163-166
Nonrepetitive {unique-sequence; DINA,
320, 320-321
Monsense codons, 359, 361, 363
Meonsense mueations, 36|
Monseeroidal anti-inflammarorny dregs
cyclooxygenase affecred by, 193
Fmtaghndins atbected |;|:|-'. [ 90
Marepinephrine, 439f 447, 447( Ser atleo
Carecholamines
synthests of, 267, 267/ 445447, 4471
in thermigenesis, 217, 217F
Morthern bler mansfer procedure, 305-306,
403, 4044 413
in gene isolarion, 635
WPCs, Sre Muclear pore complexes
MWEF. Ser WEM-sensitive factor
Muclear export signals, 503

Muclear penes, proteing encoded by, 499
Muclear localizanon signal (NLS}, 501,
S02f 508:
Muclear magnetic resenance [NMHE)
EPECTTRSCOpY
for g|}'l:npwnt:in analyses, 514, 515r
prowein serucoure demonsorared by,
35-36
Muclear pore complexes, 501
Muclear proteins, O-glyeosidic linkages in,
318
Muclear receptor coactivators
(NCoA-1LINCaA-2), 472,47
Muclear recepror corepressor {(NCoR, 472¢,
473
Muclear recepror superfamily, 436, 469,
460471, 471F 4701
Mucleases, B, 312
active chremartin and, 316
Nucleic acids. See afie INA; RNA
bases of, 287-289, 188¢
dicarily nonessential, 293
digesmon of, 312
structure and function of, 303-313
Mucleolytic processing, of HMA, 352
Mucleophile, water as, 7-8
Nu:lmphilil: attack, in [MNA synthesis,
328, 329f
Mucleoplasmin, 315
Mucleaproteins, packing of, 318, 319 320
Nuclessidases (nucleoside phosphorylases),
purine, deficiency of, 340
NIIEI.ﬂMHE di.]'ll'lll’upl'liu k‘lﬂiﬂ. 85
Mucleoside wiphosphares
groap rranster posencaal of, 28925,
28062904 290
nothydrolyzeble analeps of, 291, 292
in phosphorylanon, 85
Muclemides, 286287, 288r
MNuclersomes, 314, 315-316, 315f
Mucleotide excision-repair of DINA, 336,
337, 3381
MNucleotide sugars, in ghycopronein biosyn-
thesis, 316317, 516e. 520, 521¢
Mucleotides, 286-292, 288¢ Ser alrw
Purine; Pyrimidines
adenylyl kinass {myokinase) m
interconversion of, &4
as cocnzymes, 290, 290
DINA, deletionfinsertion of, frameshife
mutations and. 363, 3647
metsbolism of, 293-302
in mEMNA, 338
mutations caused |_:|:,r :Eu.ngu i,
361-363, 361 361F 364f
physiologic funcrions of, 289
am p-u|:r-|"|.||.1|:ti|:|q'|l| Hl:id!. a0
polynucleonides, 291-292
synthenc analogs of, in chemotherapy.
290-291, 291F
ultravioler light absorbed by, 290



Mucleus (cefl), importing and exporrins in
transpore and, 301-303, 3027
Wutrition. 474—480, Ser alo Dier
biechemical research affecting, 2
lipagenesis regulated by, 177-178
MWutritnal deficiencies, 474
i AIDYS and cancer, 479
MNurrmenally sssencial amine acids, 124,
2375 4R0, Ser mbo Amino acids
Nurritionally essenrial famy scids, 190, See
adse Favty acids
abnormal metabalism of, 195-1%4
deficiency of, 191-192, 194-193
Murnrienally nonessential amino aceds,
24, 237, 237v. 480
synthesis of, 237-241

Ol See Righe eperaror
O blood group substance, 618014, 619F
1 gene, H18-619
O-ghvcosidic linkage
of collagen, 337
of protenglycns, 542-543
O-linked glveoproteins, 318, 518-520,
S19£ 520f 520
synehess wof, 920, 521
O-linked olignssecharides, in mucins,
S19-520, 519¢ 520f
Obesity, #0, 205, 231, 474, 478
lipagenesis and, 173
Ohcramers, histone, 315, 3157
Oculocerebrorenal syndrome, 512¢
1.23{0OH) 1D, See Caleitriol
3E-0OHSD. Ser 3-Hydroxysteroid
d:h?d;nglmam
Okazaki fragments, 327, 330, 331F
Oflete acid, 112, 112£ 113, 1135 114€ 190F
synehess wof, 191, |!}I_r
Olignmers, impor of by peroxisomes, 503
Higomycin, respirarory chain affecred by,
95, Ml 371
Olignnucleoride
definition of, 413
im primary struacture decerminasion, 2o
ligossccharide: protein ransferase, 523
Oligosacchande branches {antennach, 521
mi.gl:ln::h:.rbdr chains
glycoprotein, 514, 515 581-382
in N-glycosvlanion, 524, 525§
r:guhltinn af, 526
sugars in, 515, 51or
glrcosaminaghycans, 543
Oligosaccharide processing, 521, 524, 525
Golgi appararus in, 509
regularion of, 526, 317F
Migosaccharides, 102
O-linked, in mucins, 159-520, 519§
520f
OMP {orotidine monophosphate), 296,
298f

Cricogenes, |

cyclins and, 334
Oncoproteins, Rb protein and, 334
Urnconic osmaetic) pressure, 380, 384
Ohncoviruses, cyclins and, 334
Crpen complex, 345
Ohperaror locus, 377-378, 3771 378

Orperonfoperon hypothesis, 375, 376374,

3Tef 3T
Oprical activingfisomer, 104
ORC, Se Ongan replicanion complex
ORE. See Onigin replicarion element
Oui forigin of replicaion], 326, 3270 413
Ongin replication complex, 326
Ohrrgin upﬁn'rinn element, 326
Onigin of replicarion (oril, 326, 3371
413
Crnivhine, 265, 266/
catabolism of, 250, 2517
In urea synthesis, 243, 246-247, 246f
2497
rrnithine B-aminarransferase, mutations
in, 250
Ovmithine-cirrulline antiporter, defective,
250
Crrnithine transcarhamoylase/1-Ornithine
mranscarbamoylase
deficiency of, 247, 300
in urea synchesis, 246247, 246
Orrosemucond (0 -acid glycoproten),
5834
Crromate phosphonbosylransferase, 296,
297, 2981
Chronic scikduria, 300, 301
Crrondine monephosphare (OMP), 2946,
298§
Crogidinuria, 30
Orphan receprors, 436, 471
{hsmonic anﬂirjr rest, 617
Osmoric lysis, complement in, 596
Osmarnic (oncetic) pressure, SH(, 584
Ohscenarthrins, 535, 551
proteoglycans in, 548
Orsreablasts, 544, 5496 550
ﬂs:malnn. 488, 4, S48
Oureoclasts, 349-550, 3497 550
Ohreocyres, 549, 549F
Ohsteogenesis imperfects {brittle bones),
331-532, 350
Ohseenid, 549F 5560
(hstenmalacia, 482 484, 485, 551
(hsrconecrn, 548;
Osreapertrosis {marble bone disease), 552
Chsceapoross, 485, 551, 552
srenpontin, 5481
Cruabain, 106
MWat-K* AT Pase :.H"t'cl::l:l |1:r'. 428
Ourer mitochondrial membrane, 92, 935
protemn nsertien in, 501
Owary, hormaones produced by, 437,
442445, 4447 4457
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Owernurrition, 478479
Urxaloacerare
im amine acid carbon skeletan
catabelism, 249, 230
in asparrace synchesis, 237238, 238
in citric acid cyele, 126, 1276130, 1314
133, 1345 135
Crealosis, 1710
Oidases, &6, 86-87, S?I Fer adio pesifre
Tipe
cerloplasmin as, 587
copper i, &6
favoprotcins as, B6-87, 881
mixed-funcrion, B9k, 627, See alie
C}'tn:hmme P45 syseem
Orgidarion, 86-91
definition of, B
dthydmg:m'ir:. in, B7-88, 881 897
farcy acid, 1BO0-189, See sl Berogenesis
acervi-CoA release and, 123-124,
123/ 181-183, |51 182f
B, 181-183, 1817 182
kerogenesis regulation and,
| RG-187, 187F 188
modified, 183, 183
clinical aspecrs of, 187-18%
h}wghll:emia caused by impairment
of, 187188
in mitochondra, 180-181, 181§
h_\rdrnpcrnx:idm.s in, B8-89
eidases in, B6—87, 87 B8f
oxygen toxiciy and, 90-91, 61 1-613,
ol 3
oxygenascs in, B9-90, 30
redox petential and, B6, 87
ﬂ;idztiim-r{ﬂu:tinn lr:dncl;:l Pntmrhl. ﬂﬁ,
Bre
Craidanve decarboxylation, of
l'.l'.-l-whrslumn::, 131, lj-lf'
Oicidarive phase, of pentose phosphare
pachway, 163, 1647 165F
Osidative phosphorylation, 83, 92-101,
122, See adin Phosphondagion;
Respirarory chain
cheminsmatic thenry of, 91, 95-97, 97/
clinical aspects of, 100-101
muscle generation of ATT by, 573,
§74=-576, 575L 575
poisons affecting, 92, 95, 96
Crridanve stress, 612
Didoreducases, 49, 86, See alo :_Inrﬂﬁr e
deficiency of, 100
Cradosqualensfanasters] orclase, 220, 222F
Oxypgen
binading, 42, 42 See afie Oxygenarion
Bohr cffece and, 44, 457
histidines F& and E7 in, 40, 41
hemoglobin affinities (P} for, 42-43,
43F
myoglobin in storage af, 40, 41-42, 42
373
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Oxygen (cond
reductive actrvation of, 627
transpart of, Ferrous iron in. 40-41
Crgygen dissociation curve, for mypeglobin
and hemaglobin, 41-42, 427
Oxygen mdicals. See Free radicals
Orevgen ooicicy, superoxide free radical
and, $0-91, 611-613, 6137 S
atre Free radicals
Ouxypenases. 86, 8990
Oxvgenaton of hemoglobin

conformational changes and. 42, 437 44/

apoprotein, 42
2, 3-misphosphoglycerare srabalizing,
i5, 451
high altirude adapration and, 46
mutani hemoglobans and, 46
Oxysterols, 119

F.. in muscle contraction, 561, 5611
P55, hemoglobin affinicy for oxygen and,
4343, 43f
P53 proten/p53F gene, 339
pl6d coactivators, 472, 472r
P coactvaror! CPR/p300, 401, 468,
469, 469¢ 472 472
450 eyiochreme. See Cyrochrame 1450
sysLEmm
4 50 {q'm-t;hrr.lmnr 450 side chain
cleawvage enmyme), 438, 4401 442
pfCIP coacrivaror, 472, 472r
P compoenent, in anyloidogs, 590
P-selecrin, 529
PAC (P1-based) vecror, 401402, 4025, 413
l"‘..'-'I.F Ko |J|zt=|eta:.|:riv=ti:ng !'m:tnr
PAGE. See Pobyacrylamide gel
electrophoresis
Pain, pl\mnglznl:ﬁm n, 190
Malindrome, 413
Palmicate, 173, 173174
Palmieic acid, 112¢
Palmicoleic acid, 1013, 190
Palmicoylarion, in covalent modification,
mass tncreases and, 27¢
Panerearic isufficiency, in vitamin B,
deficiency, 492
Pancreatic islers, insulin prouced by, 160
Pancreatic lipase, 475, 476
Panproteinase inhibiror, ;-macroglebulin
a5, 5H)
Panpothenic acid, 173, 4825, 495, 495§
in curric acid cycle, 133
coenzymes derived brom, 51
deficiency of, 482
Papain. immunoglobulin digesnon by, 391
PAPS. See Adennsine 3'-phosphate-
F-phosphosulfare
Parallel B sheet, 32, 337
Parathyroid hormone (FTH), 4348, 450,
451fF

storagedsccrerion of, 433, 454¢
synchests of, 450, 4511
Parscysmal noceurnal hzmnghlhinunn,
4320, 328, 530n, 531, 331f
Partmon chromaregraphy, for proten/
pepide puriﬁv:.lti.url, 21
Passive diffusionf/transpore, 423, 4235, 4241
Pasrenr effect, 157
pBR3I1Y, 402, 4025 403¢
PCR. See Polymierase chain reaction
PDH. See Pyruvace dehydrogenase
P See Protein disulfide isnmerase
PECAM-1, 529, 51%¢
Pedigree analysis, 404, 410
Pellagra, 4828, 4
Penicillamine, for Wilson discsse, 589
Penrasacchande, in N-linked glycoprotesns,
521, 52l
Penrose phosphare pathway, 123, 163-166,
164 1658 167F
cytosnl as locanion for reactions of, 163
enzymes of, 1567
erythrocyre hemolysis and, 16391710,
613
impairment of, [63-170
MADIH produced by, 163, 164f
165
for lipogenesis, 1755 176, 176f
noncuidarive phase of, 163-166
vxidative phase of, 163, 1647 165
ribose produced by, 163, [64f
Pennoses, 102, 102+
in gheoprateins, 109
physiolegic importance of, [04-103.
[0as
Pentastiria, esseiiteal, 103, 170
PEPCE. See Mhesphoenolpyruvare
carboxykinase
Pepsin, 477
in acid-base caralysis, 52
Pepsinogen, 477
Pepricises, in protein degracatien, 242,
143f
Pepride bonds. See alio Peprides
Eﬂm;ti‘”’l 1F+I, ?, 35—“
partial double-bond characrer of, 19-20,
2f
Peprides, 14-20, 439( See alw Amine
aceds; Proccins
ahsorprion of, 477
amino acsds in. 14, 19, I‘:If
formation of, L-g-aming acids in, 14
as hormone precursors, #49-453
intracellular messengers used by,
457468, 40 11 4631
as pobyelecrrolyes, 19
purificarion of, 21-24
Pepridyl prolyl isomcrase, 508
Pepridylglycine hydroxylase, vicamin © as
eoenzyme for, 496
Pepridyliransferase, 368, 370r

Periodic acid-Schiff reagene, in glycoprotein
analysis, 515¢
Perindic h}lpnl}l.l.inemi:, 258
Periodic paralysis
hyperkalemic, 5649s
hypokalemic, 565
Peripheral proteins, 420421, 4211
Peripherin, 577s
Permeabil Iy coethicients, of substances i
lipid bilayes, 418, 419F
Pernecious anemia, 4525, 4492
Peromidases. 88, 192
Pereaddarion, lipid, frec radicals producad
by, 118-119, 120f
Perrxins, 503
Pereaisomal-marri trgering sequences
{FT5), 503, 5048¢
Peroxuomes, B9, 503
absencelabnormalities of, 503, 503
in Zellweger's syndrome, 188, 503
hingenesis af, 503
in Farry acid oxidacion, 182-183
["featfer syndrome, 351«
PFE-1. See thmhufnlctrlkinm
PGHS. Ser Prostaglandin H synchase
PG5, See Prostacyclins
PGes. See Prostaglanding
pHL 3-13. See alio Acid-base balance
aming acid ner charge and, 16, 175
butfering and, 11-12, 12{ See alia
Buffers
caloulasion of, 9-110
definition of. 9
enmvine-caralveed reaction eace affecred
by, 04, fdf
woelecirie, amino ackd et :h:rge and. 17

Phage lambda, 378-383, 379 380f 381F

382f
Phages
for cloning in gene solation, 633
in recombinane DNA technelogy, 401
Phagacync cells, respirarory burst al,
622623
["hagocytoss, 4249
Pharmacegenetics. 64, 631-632
Pharmacogenomics, 632, 638
"hasing, nuclessome, 315-316
Phenoharbital, warfarin interaction and,
cytochrome P450 induction
affecting, H28
[’h:nﬂalaninr. 1[i
catsholism of, 255258, 255¢
in phenylkeronuria, 235, 255
FeqUIrEIEnLE fur, 4R0
in ryrosine synthesis, 239, 2408
Mhenvlalanine hydrosylase
defect in, 255
tocalization of gene for, 407:
in ryrosine synthess, 239, 240§
Phenylechanolamane- M- methylrransferase
{PNMT?}, 447, 447



Phenylisothiocyanare {Edman reagent], in
pretein sequencing, 13, 26/
Fhm}"lketlmun:, 255258
Phi () angle, 31, 311
Phosphagens, B3, §4¢
]"‘hn:.]:!har.u::
acid, diagnostie significance of, 37
alkaline
in bone mineralostion, 550
iserymics of, diagnostic significance of,
57
in recombinant DNA technology,
400
Phosphare mransporter, 9, 997
thnph:rﬂn'phmphnnu. 496Gr
exchange wransporers and, 99, 994 100,
nif
im exeracellular and intracellular fuid,
41ér
free energy of hvdrolvas of, 82-83, 82¢
high-energy, 83, Ser alo ATT
in energy caprure and transfer, 81-83,
B2f 82r, HAF
as -lnﬂg‘l' CL‘HEI"L—‘V" ﬂFuII. m5l-
Baf B3
symbal designating, 83
transpart of, creatine phnsph::e
shurele in, 100, 1011
low-energy, 83
Phn:.phul‘.ir.l:l-ft. 1984 199
in triacylglyeersl syndhesis, 197, 197
198, 198£ 199
Phasphasidate phosphohydrelase, 1985 199
Phospharidic acid, 114, 115£ 416-417,
417f
Phosphatidic acid pathway, 476§ 477
Phosphatidylcholines flecithing, [14-11%,
115f
i c_\lmchrnme P450 system, GI7
miembrrane asymmerry and, 420
synehests of, 197, 1977 198F
Phosphatidylethanolamine (cephalin), 115,
115f
membrane asymmetry and, 420
synchesis of, 197, 1971
Phospharidylglveerol, 115, 115F
Phosphandylinesieal! phasphandylinesimde,
115, 115
in blood coagulation, 601
GP-linked ghcoprotems and, 527
See alw G|}':ns}'|phn¢lhar.id}'|i-
nosital-anchored (GPL-
anchored! GP'1-linked)
glyeopratein:
mctabelism of, 464—465, 464F 4057
as second messenger/second messenger
precursor, 115, 1154 437, 4378
457, 463465, 4635, 4041 4651
syncheses of, 197, 1977 198

Phosphatidylinosital 4.5-bisphosphae, 115,

404463, 4631

in neurrophil acrivation, 621-622
in plareler actvarion, GOG—GH7, G
[’hmphutid‘_\rlinnsitni F-kinase (P1-3 kinase]
in insulin signal ransmission, 463, 4661
in Jak/STAT parhweay, 467
Phosphatidylierine, 115, 115
in blisoad coagularion, 601
membrane asymmery and, 420
Phosphocreanine, in muscle, 556
Phesphodicsrer, 291
"hasphodicsterases, 291
in calcium-dependens signal
mransduction, 463
in cAMP-dependent signal rransducnion,
461, 462
cAMP hodrolyzed by, 147
hosphaenolpyruvare, 156¢
free energy of h:pdmi'pis of, B2
in gluconeogencsis, 133, 1347 156s
Phesphoenolpyruvare carboxykinase
(PEPCK), 133, 134
in pluconcopenesis regulation, 133, 134f
133, 154f
Phasphofructokinase!
phosphofruciokinase-1, 156
in gluconengencsis regularion, 157
n g]:.rc,uh.'.:i.:. 137, ”H-_,Ir.- 156¢
regulbarion and, 140
muscle, deficiency of, 143, 1524
F[‘umphqﬂ"rumrkim'i:-l. 157, |SR_|F'
Phosphoglucomurase, in glyeogen
biosynrhess, 145, 146f
G-Phosphoplucenare debydropenase, 1 56r,
163, 164f 165f
3Phosphoglycerae
in glycolyss, 137, 138¢
in serine synchesis, 238, 238(
Phosphoghncerare kinase, in gheobysis, 137,
138¢
in erythrocyres, 140, 140
["hosphoglvcerare murase, in glycolysis, 137,
1381
Phosphoghncerides. in membranes,
416417, 4171
Phosphoghmcerols
Iysephospholipids in metabolism of, 116,
116f
sr_ymh!n':- of, 1']‘?_I|f |93_|l'.' 199
Mhesphoherescisomersse, in glyeolysis, 137,
138F
["hmpherimuiti:i:-dqxndcnt kinase-1
(PLKT), in insulin signal
mansmission, 465
Phespholipase A, 200, 2017
Phosphalipase Ay, 200, 201F
in plareler actvarion, G06£ GI7
Phospholipase C, 200, 201
in calcium-dependent signal rransducrion,
44405, 464F 4651
in Rk/STAT pathweay, 467
in respirarery burse, 623
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Phospholipase Cf, in plarder activarion,
&0, GG
Phospholipase [, 200, 200
Phospholipases
in glycoprocemn analysis, 51 5¢
in phosphoglycerol depradation and
remodeling, 200-201, 201§
Phospholipads, 111, 205
digestion and absorprion of, 475477,
476
ghveerol ether, symrthesis of, 199, 2040F
in lipeprotein lipase acniviry, 207-208
in membranes, 114-116, 115£
416-417, 4175 419, 511
membrane soymmetry and, 420, 511
in multiple sclerosis, 202
a5 secomd messenger precursers, 197
mthﬁi: of, IETRJI"
Phosphoprotein phospharases, in cAMP-
dependent signal cransducrion.
A0k, 4624
Phosphoprotzing, in cAMP-dependent
signal rransducnon, 461, 4625
Phosphonc acid, pRIpk, value of, 125
Phosphomns. See Phosphaces
Phosphorylase
n g|].'|:|:ger| metabalsm, 145146,
1461
regilarion of, 148-150, 150-151,
1508 151
liver, 147
deficiency of, 152¢
muscle, 147
absence of, 152
activarion of
caleirmimiesicle contraction and,
148
cAMP and, 147-148, 1497
Phll!pa'mr}'hsz a, 147, |-1-!':|_|I"
Phosphorylase b, 147, 149
Phosphorylase kinase
caleivmlcalmodulin-sensitive, in
ghyeogenalysis, 148
deficiency of, 152
provein phosphatase- | atfecring. 147
Phosphorylase kinase a, 148, 149
Phosphorylase kinase b, 148, 1497
Phosphorylation
in covalent modification, 76, 77-79, 78f
THe
mass increases and, 275
mulrisite, in ghreogen mewbolism, 151
oxidanve. See Cidarive phospharylarion
n pesparatory burst, 623
Photolysis resction, in viemin [ synrhesis,
445
Photosensitivary, in porphyria, 274
Photwtherapy, cancer, porplynns in. 273
Phylloquinone, 4825, 486, 488 See alin
Vieamin K
Pliysical map, 633, G634
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Physiologic (neonatal) jaundice, 282-283
Phytanic acid, Refsum's disease caused by
accumulation of, 188
Phonase, 477
Phynic acd (insizol hexaphosphate), caleim
n.hmrpl:i:nn atfecred by, 477
I, 589, See adea 0fp-Antiproreinase
pl fiseelectric pH)., amino acid ner charge
and, 17
I"-3 kinase
in insulin signal rransmussion, 463, 4607
in Jak/STAT pathway, 467
PIC. Ser Preinitiation complex
Fir-A gene, murations of in paroxysmal
noctwrnal h!mnﬂdﬂ!inuri:, 531,
331f
"Ping-Pong” mechanism, m faciliraced
diffusion, 427, 427¢
Ping-pong reactions, 69-70, 637
Minscyrosis, 429430
FIP;, in ahsorprive pinocymosis, 430
Piruicary hormones, 437, See alio peeific
fype
!'!Il'".'ld. EIWE it{:nd I‘}'. jhl
phiph,
of amine acids, 15-16¢ 17, 17£ 18
ETVITOTLTIENT :!']:ecting. |&, 18
medium affecong, 13
of weak aceds, 10-11, 11-12, 124, 13,17
PEA. Ser Protein kinase A
PRE. See Protein kinase B
PRC. See Protein kinase C
PR See Fhenylketonuria
Macenia, estriol symrhesis by, 442
Magque hybnidizanon, 403, See ale
Hybndization
Plasma, 580
Flasma cells, immunoglobulins synthesized
in, 591
Plasma enzymes. Ser ako Enzymes
disgnosnic significance of, 57, 571
Flasma lipoproteins. See Lipoprateins
Plasma membrane, 415, 426—431, 426f
Ser alio Membranaes
carhabordrazes in, 110
mutarions in, diseases caused by, 431,
4324
Plasma proteins, 514, 580-591, 581 583:
Jee afio specific type and
Glveoproreins
in hone, 548¢
concentration of, 580
electropharesis for analysis of, 380, 3821
funcrions of, 583, $83¢
alflife of, 582
in inflammarion, 6215
polyminrphism of, 582
synthesis of
in lver, 125, 581
an palyriboomes, 581
nansport, 454455, 434r, 435 583

Plasma thromboplastin anrecedent
(FTAMactor K1), 3995 G0k, GO0f
deﬁ:ienq.' of, 6011
Plasma thromboplastin component
(PTCHactor [X), 599£ 600, HO0;
coumanmn drgs 1'|']"‘:u:l:ir|g. 04
deficiency of, 604
Plasmalopens, 116, 117£ 199, 200F
Plasmds, 400401, 4014 402, 402r, 403
413
for clening in gene isolaton, 635¢
Plasmin, 634-605, 604/
Plasminogen, 404
actrvators of, B04-605, 604f 605, H057
H07 s
Plareler-acrivaring factor, 197, 6215
synchesis of, 1985 199, 204
Platelets, activation/aggregarion af, 598,
BO5—H07, Bk
aspirin affecring, GO7-G08
Pleckstrin, in platelet activarinn, 607
PLP. e Pyridonal phosphare
PIMT. Ser Phenvlerhanolamime-
Momethyltransferase
pOH, in pH calculation, 9
Peine mumarions, 361
recombinant [INA t::hmﬂug;p m
derection of, 408—40%, 408 409
Poisons, cxidarve phosphorylaran!
TESPIratey chain attected
by, 92, 95, 96
Pal 11
phasphordanon of, 350-351
in preinitiation complex formarion,
351-352
in transcription, 350-351
Polarity
of DINA replicationdsynthesis, 330-331
anrnre:in u]rnth!:i;, e
of xenabiorics, merabolism and, 626
Poly(A) tail, of mRNA, 309, 355-356
in imnation of predein synrh:'sis. IG5
Polyacrylamide gel electrophaoresis, for
protein/pepride purificarion,
. 24 25
Polvadenylarion sites, alternarive, 394
Polyamines, synthesis of, 265-206, 266§
]"n|}l:i’.§lmni: mBRMNA, 376
Polyeythemia, 46
Polydysorophy, pseudo-Hurler, 532, 546y
]"'r.!|].':|.uctl\-:ﬂ:rr:1. peptides as, 19
Polyfuncional scids, nucletides as, 250
Polyisoprenoids, in cholesreral synthesis,
120, 221f
Polvisoprenal, in N-glyeosylation, 521-522
Polvmierase chain rescoon (PCR), 57,
405406, 4065 413, 414
in gene isolarion, 635
in microsanellive repear sequence
desection, 322
in primary sorucnure determinarion, 26

Polymerases
DINA, 326, 327-328, 327F 318, 328r
m recoxmbinant [NA !EC"I.I'IHIEIE'., ETILES
RMA, DN A-dependent, in RNA
synthess, 342-343, 3427 343
Palymarphisms, 407
acerylransferase, 630
cvtochrome P450, 628, 630z
miceosatellice, 322, 411, 413
plasma proeein, 582
restriction fragmene length. See
Restriction fragmens length
polymaorphisms
single nucieonde, 414
Pobynuclentide kinase, in recombinant
LMA rechnelogy, 4000
Pabmucleotides, 291-292
Pll'lﬁtl'l’.il'l!]ill‘il:llﬂl muodification of, 289
Pabyol (sorbiral) pachway, 172
Molvpeprides
TECEpROTS Frar, 436
sequencing of
cleavage i, 23, 26¢
Sanger's determination of, 24-25
Pobyphosphoinositide pachway, plaeler
activarson and, G056
Polyprenasids, 118, |,E':'.|_|I"
Pabyribosonies {polysomes), 310, 370
prorein synthesis on, 498, 4995 5008
S0
plasma proreins, 581
signal hiypothesis of hinding of,
503-505, Si4r, 505/
Pobyszccharides, 102, 107-110, 108 109F
See adeo pecific fype
Fni:,rn:-mu. Ko l"‘nh-n'hnums
Polbyrene chromosomes, 318, 318
Pobyunsaturared farey acids, 112, 1135 See
aliwe Farty acids; Unsatarated Fzrr}'
acids
dierary, cholesternl levels affecred by, 227
cicosannids formed from, 1), 192,
193f 194
essential, 190, 190F
synthesis of, 191, 1917 192f
POML. Ser Pro-opiomelanocortin
{POMC) pepude family
Pompe's disexse, 152¢
Porcine stres syndrome, 565
Porphabilinegen, 27, 2738 275F
Porphyrias, 274-278, 277 277
Porphyrinogens, 272
accumulanon of in perphyria, 274-27H
Porphyrins, 270-278, 2716 272
absorprion spectra of, 273-274, 277F
heme synthesis and, 270-273, 273F
274 1751 2T6f
reduced, 272
spectrephotomerry in dereciion of,
273-274
Pogitive nitrogen balance, 479



Positive regularors, of gene expression, 374,
374y, 378, 380
Prsttranslatienal processing, 30, 37-39,
38f 371
of collagen, 537-534, 537
in membrane asembly, 511512
Postrranslational cranslocation, 49%
Torassium, 4%
im excracellular and intracellular Awid,
416, 4162
permeabilicy cocthcenr of, 419§
Prwer seroke, 561
PPL See Peptidyl prolyl isomerase
PP, See Pyrophosphare, morganic
PR. % Progesterane, receptors far
Pravastatin, 22%
I'RE. See Progestin response element
Pre-f-lipoprotesns, 205, 206, 210
Precursor proteing, amyvloid, 5590
Pregnancy
estrinl .sy'prhﬂi.: i, 42
farry liver of, 188
hypoglycemia dunng, 161
iron nesds during, 586
Pregnancy toxemia of ewes {owin Lamb
descase)
I"Jtr_p liver and. 212
kerosis in, 188
'regnenolene, 440F
in adrenal sreroidagenesis, 438440,
405 441 F
in resmicular srerosdogenesis, 442, 4437
Preimigiasion complex, 343, 351-352
assembly of, 331-352
in protein synthesis, 365, 3661
Prekallikrein, 5996 600
Premenstrual syndsome, vitamin B, in
management of, sensory
nmrup:l.fh:r and. 491
Prenaral diagnosis, recombinane [N A
technology mn, 409
Pr:pml:cl"a.gm. °37
Preproharmone, insulin synchesized as, 449,
450¢
Prcprnpar:ﬁymid. harmone {prepml TH,
450, 431
Preproprocean, albumin synrhesized as, 383
Preproveins, 498, 581
Presequence. Ser Signal pepride
I'reventive medicing, brochemical research
aff:l:rin.g. .
Primaguine-senzigive hemobyric anemia, 613
'rimary serucoure, 21-29, 31, Ser ol
Protein sequencing
amiine acid sequence determining, 18-19
Edman reaction in determinanon of, 23,
I
genomics in analysis of, 28
molecular bielogy in dererminasion of,
25-26
of pelynucleotides, 291-292

protcomics and, 2629
Sanger's techmique in determinarion of,
2i=15
Primary transcripr, 342
P'rimases, DINA, 327, 3275 328¢
Primasome. 328, 414
Prion discases {cransmissible spongiform
encephaloparhies], 37
Prion-related procein (Pel'), 37
Prions, 37
I'resceclenin (facror W, 6, 601, G021
Proaminopeptidase, 477
Probes, 403, 414, See alie DNA probes
for gene bsolation, 635¢
Probucol, 229
Precarcinegens, 626
Processiviry, [INA polymerase, 328
["m-:h}'rnl:utq'psin. activation of, 77, 77
Procollagen, 371, 496, 537
['recollagen amenoproreinase, 337
Procollagen carbosyproteinase, 537
Procollagen A-proteinase, discase caused by
deficiency of, 5381
Proconvertin (fector VIT), 599 600+ 601
coumarin drugs affecring, G04
Prodmgs, 626
Proelasrase, 477
Procnzymes, 76
rapid respense t physiologic demand
and, Th
Profiling, protein-rranscripr, 412
'rospesterone, 434%F 4407
banding of, 455, 455¢
receprods for, 471
synthesis of, 438, 442, 4457
Progesterane (A') pathway, 442, 443
Propestin response element, 4395
Progestins, binding of, 455
Prohormanes, 371
Proinsulin, 449, 450
['rokaryoric gene expression. See alie Gene
EXpresion
cukaryoric gene expression compared
with. 391-395, 391¢
as madel for smudy, 375
unigue fearures of, 375-376
Prolacrin, 437
Inscalization of pene for, 407¢
receprod for, 436
Iroline, 1é¢
accumulation of [hyp::]:!rnlirlrmi.a],
2492350
cataholism of, 249-250, 251F
synthesis of, 238, 25")‘_{
Proline dehwidropenase, block of proline
catabolism ar, 249-250
Proline hydrosylase, vicamin © as coenayme
for, 496
Proline-ris.tranm-isomerase, protein folding
and, 37, 37f
Prelyl hydroxylase reaction, 240, 240f 535
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Promoter recognition specificity, 343
Fromaorers, in rranscripoon, 342, 3426
alternative we of in regulacion, 354-355,
355 393-394
bactenal, 345-346, 345F
eukaryotic, 396-349, 470 3481 349
3E4
Fromotor sive, in operon madel, 377£ 378
Prootreading, DINA palymerase, 328
Pro-opiomclanocormin {POMC) pepride
family, 452453, 453 See wlin
IPI.‘I'E. fwf
Pro-oxidanes, 612, See alie Free radicals
Froparathyreid hormone (prolTH), 450,
As0f
Propiomare
blood glucose and, 159
in ghiconengenesis, 1547 155
metabolism of, 155, 155
Fropiomic acid, 112¢
Propionyl-Cnd
farey acid oxidation vielding, 182
methioning in formanaen of, 259, 259¢
Propionyl-Cod carbosylase, 155, 155/
Proproteing, 37-38, 76, 371
Propyl gallare, as annoodan food
preservative, 119
Prostacycling, 112
climcal significance of, 196
c'ln:ti:ng.l'thmml'rcmi!- aftecred by, 607, G07r
Prosaglandin By, 112, LT3
Proszaglandin H synrhase, 192
Prosaglandins. 112, 113£ 190, 192
cvclomeygenase pathway in synthesis of,
192, 192-194, 1931 194f
Prostanonds, 112, 11%
clinical significance of, 196
cvclomeygenase parhway i synthesss of,
192, 192-194, 1930 194/
Prosthenic groups, 50
in catalyss, 30-51, 51F
Protamine, (03
Proveases/ proveinascs, 8, 477, 6245 See alio
ipecific type
otg-macreglobulin binding of, 590
in cartilage, 533
a5 catabyrically inacoive proenzymes,
T6=T7
mucin resistance tw, 320
of neutrophils, 623624, 6241
n protein degradation, 242, .1'1-3_|I'.' 477
Sraplrplococens anrens VE, for polypepride
cleavage, 23, 26¢
Protein 4.1, in red cell membranes, 6155
6L6f 6161, 617
Protein C.in bloed coagulation, GOk, 603
Procein dusulfide isomerase, proremn folding
and, 37, 508
PProvean-[¥ A interacnions, bacierisphage
lambada as paradigm for,
37B-383, 379f 380F 3817 382F
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Protein folding, 36-37, 371
chaperones and, 494, S07-508, 508;
atter denaruration, 3
Procein kinase A {PKA), 460, 462
Prorean kinase B (I'"KB), in insulin signal
transmmssion, 469, -qﬁﬁ_,"'
Procein kinase C (PRC)
in calcium-dependent signal
transduction, 464, 4ﬁ-'i_||"
in plareler acrivation, G06f 607
Frotein kinase [31, i insulin signal
transmssion, -‘;ﬁﬁ_,l‘.' 467
Prorein kinase-phospharase cascade, 5
second messenger, 437, 4375
Protein kinases, 77
in cAMP-dependent signal rransduction,
4B0-461, 462f
in caMP-dependent signal transduction,
463
deficiency of, 151-152
DM A-dependent, in double-strand break
repair, 338
n glycogen merabolism, 147-148, 1495
151, 151F
in hormonal regulation, 436, 465468
of lipabysis, 215, 216/
in inittation of protein :_pnr]'luil, LS
in insulin signal ransmission, 4635467,
ilaf
in JakfSTAT pathway, 467, 4671
in ME-xi pachway, 468, 468/
in procein phosphordanion, 77, 781
Froven-lipid respiratory chain complexes,
93
Protemn-losing gastreenteroparhy, 582

Protesn phosphatase-1, 147, 148, 1496 151,

151f
Protein phosphatases, 77, Sev al
["huph:.rm
Proen profiling, 412
Prorein-RNA complexes, in inimarion,
H5-A67, J6Gf
Protean 5, in blood coagulation, 6005, 603
['rotein sequencing
Edman reaction in, 25, 26/
genomic and, 28
meass spectremerry in, 27, 276 27
maslecular biology in, 25-26
pepride purification for, 21-24
polypepride cleavage and, 25, 26¢
profeamics and, 28-29
purification for, 21-24, 22§ 237 247
15f
Sanger's method of, 24-25
Protein sarming, 498513
chaperones and. 307-508, 508
cotranslational insertion and, 505-5046,
F06f
disorders due to mutations in genes
encoding., 512¢ 513
Golpi appararus in, 498, 500/ 507, 509

importing and exporting in, $01-503,
s02f

KDEL amin acid sequence and,
306-307, 308;

membrane assembly and, 511-513,
5120512

mitochondeia in, 499501, 5017

peroxisomes/peronisome diserders and,
503, 503¢

pretein destination and, 507, 507f 508

retrograde ransport and, 307

1'|g:1.:| |'|ﬂ:|r.|r|'|=sis af pu'l:rri.:hummz ]si:n.l.ling

and, 503-505, 304s, 5051
sugnal sequences and, 4921 498499,
4994
transport vesicles and, S08-511, 3095,
S0
Protein mermever, 74, 242
membranes affecring, 511
rate of enzyme degradancen and, 74
Proseinases, See Pooteases/proceinases
Proteins. See alio peciife rppe and Peprides
[b-rurnz in, 32, 347
acute phasz, 583, 583¢
nEgative, vitamin A a5, 483484
L-g-amine acids in, 14
asymmerry of. membrane 1':semh|}' and,
511,512
hinding, 454—455, 4544, 455¢
carabolism of, 242-248
classificanion of, 30
configaration of, 30
conformation of. 30
pepride bonds affecring, 20
core, 342, 543F
in ghyensmineglyean synthests.
F42-543

degradation of, o amino acids, 243, 2431

denaruration of
provein refolding and, 30
remperature and, 63
dietary
digestion and absorpeion of, 477
metabolism of, in fed stare, 232
requiremenss for, 479480
dimseric, 34
domains of, 33-34
encoding of by human genome, 630,
637r
in extracellular and intracellular fuid,
416, 416
fibrous, i
collagen as. 38
function of, bivinformatics in
idenrificarion of, 28-19
fuston, in enzyme study, 58, 59§
plobular, 30
Ciolgi appararus in glvcosdation and
sortmg of, 50
import of, by mitochondria, 499-501,
500

loss of in raumalinfection, 480
in membranes, 4190, 4205 514, Ser afeo
G|}l:np’r|:t!ins: Membrane
pOLENS
ratio of ro lipids, 416, 416
michular principals in constructien of, 30
monomeric, 34
phosphorylation of, 76, 77-79, T8 Thr
Ser ardso ["hmphn’rﬂ:nnq
postranslarional modification of, 30,
37-39, 385 371
purification of, 21-24
recepros a5, 431, 436
soluble, 30
structure of, 31-36
diseases associated with disorders of,
37
folding and, 36=37, 37/
ligher veders of, 30-39
molecular modeling and. 36
nuclear MAENENC [EWHIARCE SPEc-
troscopy in analvsis of, 35-36
primary, 21-2%, 31, Ser a0 P'rimary
structune
prion diseases associared with
alreration of, 37
quaternary, 33-35, 35/
sccomdary, 31, 31-33, 317 321 331
34fF
5up¢rm:nnd..|r}' matifs and, 33
terriary, 33-35, 351
w-ray crystallography in analysis of, 35
s}lnfh:s‘is nf. 358=373, Ser ala Progein
sl Ting
amine acids in, 124, 1241
elongation m, 367-370, 368/
environmental thresrs affecring, 370
in fed stare, 232
penetic coded RNA and. 307-308,
30, 35B-363. Ser alie Genenic
code
inhibitien of by annbioncs, 371-372,
373IF
mitiation of, 363-367, 366 3671
by mirnchondria, 499-501, 501 ¢
modular principles in, 30
polysemes in, 370, 498, 499
posttranslational processing and., 371
in ribosomes, 126, 127F
recegnition and attachment {charging)
in, 360, 3600
recombinant ODMA rechnigues for,
407
rEI‘iI:II.lI:IE}'tH ., Gl
rerminarion of, 3695 370
rranslocanon and, 368
viruses affecting, 370-371, 371f
rransmembranc
ien channels as, 423424, 425§ 4264
in red cells, G15-616, 6] Eﬁ-lﬁj.'
G16¢



teansport, 434433, 4345, 455
xenobiotie cell mpury and, 631
Proveoplyeans, 109, 535, 538, 542-549,
FA2F Ser adio
Glycosaminogheans
i bone, 5468
carbohydrares in, 342, 542/ 5431
i carmibage, 551, 553
disease associations and, F48-54%
funciens of, 347-549, 548;
galacrose in synrhesis of, 167-169, 170F
link risaccharide in, 518
Proteslysis
in covalent modificanion, 76, 76-77, 77
in prochymuotrypsin aceivation, 77, 77§
Proreeme/proteomics, 28-29, 414,
636637, 637634
Prothrombin {Fector 111, 600, 601, ﬁl:l?gl"
acoivation of, 601
coumarin drugs affecting, 487, 64
in vitamin B dehciency, 487
Prothrombinase complex, 601
Proven acceprors, bases as, 9
Proton donors, acids as, 9
Proton pump, respirarosy chain complexes
as, o, o 976
Proton-translocating mranshydrogenase, as
source of intramitochondrial
MADPH, %9
Troguns, tansport of, by hmqigﬁl:-hin. 44,
45}'-
Prowporphyring 270, 272
incorparation of ion inee, 271-272, 2731
Prowporphyrin (11, 271, 276F
Proroporphyrinogen (11 271, 2761
Protoperphyrinegen oxidase, 171, 375£ 2761
Provicamin A carotenoids, 482—483
I'roximal hestidine (histdine F8)
in axygen banding, 40, 'ﬂ_llr
replacement of in hemoglobin M, 46
I'roximiry, caralysss by, 51
Prl* (prion-related procean), 37
PRPP
i purine synthesis, 294, 293¢
i pyrimidine synthesis, 296, 208{ 199
PRPP glucamyl amidotransferase, 294, 295
PRIP synrhetase, defece i, gour caused by,
4
Pseude-Hutler pobydystrophy, 532, 3460,
547
Prewdogenes, 325, 414
Pai (yr) angle, 31, 31F
Pael, 3%
FPerl seee, insereion of DINA at, 402, 403
PTA See Plasma thromboplastin anrcceden
ITC, See Plasma thromboplastn
COMEEnT
Prerovigluramic acid. See Folic scid
ITH. Ser Parathyroid hormone
PT 5. See Pernxisomal -matrix targetng
sequEnces

“Puffs,” polyrene chromosome, 318, 3181
[ulsed-ficld gel elecrrophorests, for gene
wolarion, 635
MPumps, 415
In acave mansport, 4274218, 4281
Purification, pmt:i.nu"p:p:idl:, 21-24
Purine nuclenside phosphorylase deficiency,
L]
Purines{purine nucleonides, 286-290, 285
289f
dieranly nenessenual, 293
metabolizm of, 293-302
disoeders of, 300
gout as, 2949
uric acid formation and, 299, 2997
synthesis of, 293294, 2941 29575 2961
97F
cagalyses in. 293, 294)
prrimidine synthesis coordinated wich,
2%
“salvapge” reacoons i, 294, ,!"Jﬁ_ll',‘ _:"J,?_r
ultravioler light absorbed by, 290
wromycim, 372, 372F
Putrescine, in polyamine synthesis, 2660
yranose ring structures, 1031 104
yredomal phosphare, 50, 491, 491
in heme :_pnﬂ'lu.ia rmn
in urea biosynrhesis, 243
["yredoxine! pyndoxal/ pyridosamine
ivitamnin Bo), 482 491,491
deficiency of, 4821, 491
santhurenate excreton im, 238, 2581
::ll;c::.m'l:n:l:icil]- af, 491
Pyrimethamine, 494
"yramudine analogs, in pyrimidine
nuclentide biomynthesis, 297
Pyramidines/ pyrimidine nucleorides,
ZBO-290, 286 285
|:|.'ien.ri.|:|.' nonessential, 293
metabolism of, 293-302, 3017
diseases caused by canabolice
nrerpmdﬂ-:ti-:m and, 300-301
watct-soluble metabolites and, 3048,
A
precursors of, deficiency of, 300-301
synthesis of, 296—299, 298)
caralysts in, 2946
purine synthesis conrdinated wich, 299
regubation of, 297-299, 198,
wleraviolet light absorbed by, 200
Pyrophosphatase, inorganic
in Farry acid acrivarion, B3, 180
in plycopen biosynchesis, 145, 1465
["}-rnpa\ﬂsplpt:
free energy of hydrobysis of, B2
InoTganic, 83, 85F
Pyreole, 40, 411
Pyruvare, 123
formateon of, in amino ackd carben
skeleton catabalism, 250255,

233 253
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exidarion of, 134, 135 140-142, 141/
142F 1435 See alro Aceryl-CoA,
Ghyenlysis

clinical aspeces of, 142-143

enzymes in, 156¢

gluconengenesis and, 153, 1547
Pyruvare carboeybase, 133, 1341 1560

in gluconeogenssis regulacon, 133, 1347

153, 156
Pyruvate delwdrogenase, 134, 1357 140,
141 156+
deficiency of. 143
regulation of, 141-142, 1421
acyl-CoA in, 141-142, 142F 178
thiamin diphmphare 5 coenTyIme fur,
488
Pyruvate delvdmgenase comples, 140
Pyruvare kinase, 156¢

deficiency of, 143, 619

ghiconeogenesss regulacion and, 157

in glyeobvsis, 137139, 1385 156¢

regularion and, 140

) feoenzvme Qfubiquinone), 92, 95
{3y {remperature cocfficient), enzyme-
ut:f_ln.rd reactions and, 63
QT interval, congenirally long, 432
Quaternary structure, 33-35, 357
1rd"hemnﬂ|:||:ins. allosteric properties and,
4246

stabalizing factors and, 35

R groups, amine acd propernies affecced by,

18, I &¢
phipk, 18

R irelaxed) stare, of hemoglobin,
oxygenation and, 43, -qj_ll': -"i{]r

Rab protein family, 511

RAC3 coactivator, 472, 472

Radiation, nuclentide excason-repair of
M A damage caused by, 337

Radiarion hybred mapping. 635¢

Ran protein, 501, 502 503

Rancidity, peroxidation causing, 118

Rapamycin, mammalian rarger of {mTOR),
in snsulin signal fransmission,
4B0F 467

RAR. See Resinoic acd recepror

RARE. Ser Reninaic acd response element

Rare constan, 62

H(,, as ravio of, 6263

Rate of I:L-g‘pljarinq ':'h-rr.-l' conernl of, 74

Rare-limiring reactien, metabolism egulared
by, T3

Rare of x}-nfhzﬁx l:i'l_], mnn’n| of. 74

Bb procein. See Retinoblastoma progein

Reactant concentration, chemical reacrion
rate affected by, 62

Rescrive onygen specics, See Free radicals



684 | INDEX

Bearrangements, DINA
in antibody diversicy, 325-326, 343,
F03-5%4
recombinant DMA rechnology in
detecrion of, 400, 409¢
rech, 381, 382
Recepror-associared coactivaror 3 (RAL3
coacrvater), 472, 474
Recepror-effector coupling, 435-436
Recepror-mediated endocyosis, 4295
430
Receptors, 431, 436. See aliw specific type
activation of in signal generarion,
456457, 458F
nuclear, 436, 469, 469-471, 4?'_.".' 472r
Recopnition domaing, on hormaene
receprors, 435
Recombinant [FNA recombinant DA
wechnology, 396—414, 635
base pairing and, 396-34%7
blasting rechmiques in, 403, 404/
chimeric molscules in, 397406
cloning m, 4402, 4011 401, 4035
definition of, 414
DA ligase in, 399—400
[¥NA sequencing in, 404, 4057
double helix structure and, 3%, 397
in enayme study, 58, 597
gene mapping and, 406407, 407r
in genetic dusease diapnoses, 407-412,
ADES 4095, 410f 411
hovbridizarion echniques in, 03-404
Iibraries and, 402
eligonucleotide synchesis in, 404405
organzareon of DNA o genes and,
397, 398£ 399
polvmcrase chain resction in, 405406,
LTS
pm:riaJ :F[ﬂiurinn: of, #06-412
restriction cneymes and, 397400, 399y,
400F 400, 401F
rermmnsogy used an, 413414
transcriprion and, 357, 398F
Recombinant eryrhropoierin (epoerin
alb/EPOY, 526, 610
Recombinant fusion proteins, in enzvme
study, 58, 597
Recombination, chromosomal, 323-324,
325f 324f
Recruiment hypothesis, of praininanon
complex formation, 352
Red blood cclls, 609610, 610619, See
ales Erythrocyres
recombinans DNA rechnalogy srun:h.-
aof, 624
Red thrombus, 598
Red (slow) rwirch fibers, 574=576, 575¢
Redon (oxidation-reduction) potential, 86,
B7¢

of respiratory chain components, 92-93,

WL 95

Redox stare, 184
Reduced porphyring, 272
R!ducing !qu‘lu|ml‘.:-
in cirric acid cycle, 130-133, 1321
in pentase phosphare pathway, 1Hi
respiratary chain in collection and oxida-
tion of, B2-93, 93f 948 957
So-Reductase, 442, 444
Reduction, debinition of, 86
Reductive acivation, of molecular sxygen,
027
Refsuwm's disease, 188, 503, 503¢
Regional asymmetries. membrane, 420
Regulated secrerion, 498
'F'.!gu|:.1‘n|-_|.' proteins, |:|i:nd'i|1.guFm IINA,
mmorifs for, 387-3M0, 388 3897
300 3917
Regurgitation h}'p:rhili'ru['l:in:mi:.. 152
Relaxarion phase
of skeletal muscle contracnion, 561, 564
of smnoth muscle contraction
caleium in, 571
nitrc oxide i, 571-573, 573F
Relaxed (R state, of hemaglobin,
vpgenanion and, 43, 437 44
Releasing facrors {RFIREF), i protein
synhests terminatien, 3&‘_}}: 70
Rermnane removal disease, 228
Renal glomerulus, aminmn i basal lamina
of, 540-542
Renal threshold for glucase, 161
Benarurarion, DINA, base pair marching
and, 305306
Renin, 4531, 452
Renin-angrerensin system, 451452, 4521
Repeat sequences. 637
amino acid, 519, 520
shore interspersed (SIMEs], 321-322,
414
Reperiuve-sequence DNA, 320, 321-322
Replicarion/smrhesis, See [NA,
r:p|i:a:inr|.l'.1:|.'nr|1.1:.5£5 of;
RMA, symthesis of
Replication bubbles, 331-333, 331 332
3330
Replicarion fork, 327-328, 327F
Reporter genes, 3853686, 3871 3881
Repression, enzyme
enzyime synthesis conmrol and, 74
in gluconesgeness regulation, 155-157
Repressar proceindgene. lambda (cl),
379-383, 380 381f 382f
Repressors, 348
in gene expresaon, 374, 377, 378, 385
rissuc-specific expression and, 385
Repreduction, prostaglandins in, 190
R:\pinrix:-n.. 86
Raspiratory burst, 479, 622-623
Respiratory chain, 92-101. S alfra
Oixidative phmphm?hthm
clinical aspeces of, 100-101

collecrion and oxidarien of reducing
equivalenes and, 92-93, 937 948
95
dehydrogenases in, 87
energy for membolism provided by,
93-95, 98/
oxidarive phosphoryarion ar level of, 94
poisons affecting. 92, 93, 96F
as proton pump, 96, 96/ 977
redice potential of compenents of,
92-93, 94F 95F
suhstrates ﬁ'lr. critric aced cp:'l: Prnvii[ing.
131,131F
Respirarory contral, 81, %4-95, 97, 975,
98 134-135
Respirarory disoress syndrome, surfacrane
deficency causing, 115, 202
Restriction endonucleasesfenzymes. 311,
397-399, 399, 4007 4 14
in recombinant DNA rechnology,
F99-A00, 399, 4005 400, 4011
Restriction enzynucs. See Restriction
endonulcascs
Restrictainn frd.gmmt ]:n.gﬂ'p pnhmnrphi:iml
{RELPs), 57, 409411, 411F
in forensic medicine, 411
Restricoion magp, 399
Rerennion liyperbilirubinemia, 282
Renculocyres, in protein synchesis., 611
Retina
gvrate arrophy of, 250
rermnatdehyde i, 483, 4847
Rerinal See alo Rerinol
Retinaldehyde, 482, 4831
Reninins pigmentosa, essennal farcy acd
deficiency and, 192
Retineblastoma protein, 333
Retinoic acd, 482, 483 See alo Retinol
functinns of, 483
receprods for, 471, 483
Rennaic aod recepror (RAR), 471, 483
Retinsic acid response element, 45%¢
Retinoid X recepror (R)R), 470, 470 471,
483
Reninoids, 482—484, 483 4847 See alo
Retinol
Rennol, 482, 483r, 4837 4845 Sev alo
Vitamin A
deficiency of, 482r
fumctions of, 4824, 483, 484
Rﬂ'imﬂ-hindi:ng protesn, 383¢
Retrograde rranspor, 505, 510
from Golg appararus, 507
Retropossns/ retrotransposons, 321, 637
Betroviruses, reverse ranscriptases in, 308,
332-333
Reverse cholesteral transpare, 210, 21 I_.'I:
219, 124
Reverse manscriprased reverse manscripoon,
308, 333,414
in recombinant DMA technology, 4000



Reversed-phase high-pressure
chromaragraphy, for proteind
peptide puriﬁut'um. 2324
Reversible covalent modifications, 77-79,
THE 781 See alie Phosphorylanon
Reye's syndrome, arotic aciduria in, 306
RELPs. See Restriction fragment lengrh
polymarphisms
RFs. Ser Releasing, tactors
Rleumaroid archreris, glycosylation
alterations in, 533
Rho-dependent rermination signals, 344,
Hdiy, Haf
Rhodopsin, 483, 4845
Ribsoflavin (vicamin Bo). 86, 482r, 489-4H)
im cirric acid cycle, 133
coenzymes derved from, 5051, 489, 490
deficiency of, 482s 490
dehvdrogenases dependent on, §7
Ribonucleases, 312
Ribopuclec acid. See BMNA
Ribonuclenside diphosphares (MDPs),
reduction of, 294, 2971
Ribonuclensides, 286, 287f
Ribonucleoride reducrase complex, 294,
297
Ribose, 102
in nuclensides, 286, 2871
pentose phosphare parhway in
presduction of, 123, 163, 166
O-Ribose, 1047 1055, 286
Ribuse phasphate, pentose phosphare path-

way in production of, 163,

164
Ribose 3-phosphare, in purine synchesis,
293-204, 2951
Ribose $-phosphare kewisomerase, 163,
HhSf

Ribsomal dissociasion, in protein
synchesis, 365, 366
Ritosomal RMNA [rRMA] 307-308,
30311, 341, 342s See alie
RNA
as pepidvitransferase, 368, 370
processing of, 355
Ribosomes, 310, 312;
bacwenial, 371-372
protein synthesis in, 126, 127/
dissociarion and, 370
Riborymes, 304, 311, 356
n-Ribulose, 105¢ Hlﬁf
Ribulose 5-phosphare 3-epimerase, 163,
165
Richner-Hanart syndrome, 255
Ricin, 372, 518
Rickers, 482e, 484, 551
'Ri.ﬂv aperator, 379-383, mf S-RE_.I"
Rigor mortis, 562, 564
REA, 303, 306312, 341-357
as camlyse, 356
in chromarin, 314

classesfspecies of, 307-308, 309, 341,
342
|.'|:u'r||'.||emer:r.|:ri1y of, 306, :]-I'.lf:lf
heterogenenus nuclar (hnBMAY, 310
pene regulanon and, 354
messenger ImRMNAL 307, 309-310,
310 311 341, 342, 359
alvermarive splicing and, 354, 3547
393-394, &30
codon assignments in, 358, 359
edinng of, 350
expression of, detection of in gene
isolation, 3%
modificarion of, 355-350
nucleatide sequence of, 358
mucarions caused by changes in,
IB1-363, 3615 I62F Iodf
polyestronic, 376
recambinant DA rechnology and,
ki

rd:qnqshi.]: of tor chromosamal DMNA,

32f
stabilicy of, regulanon of gene
expression and, 394-395_ 3044
CrUMSCIiprien suting point and,
342
variations in sizel/complexiny of, 397,
399y
miadificanion of. 355-356
processing of. 352-355
alternative, in regularion of gene
expression, 354, 3556 393-394
in protein synthesis, 307-308, 302
ribosomal {rRNA), 307-308, 310-311,
341, 34
as p:[ﬂid}'ftﬁ:!ﬂhﬂsl:. 368, 3708
processing of, 353
small nuclear {snRMA}, 308, 309 311,
341, 342r. 414
small stable, 311
splicing, 352-354, 414
alternative., in usu.lurinn af pene
expression, 354, 3541
393-394, 636
recombinant IYNA rechnology and,
397, 398f
stracrurs of, 36-312, 30885 3085 3111
312F
synthesis of, 341-352
imitaton/clonganonterminamon in,
342, 3420 33344, 394
wransfer ((RMAY, 308, 310, 312F 341,
3421 360-361, 3617
aminaacyl, i progen !.]lnfl'l::i:., 38
anticodon region of, 359
precessing and modificanion of, 335,
356
suppressor, 363
wenobionic cell injury and, 631
RMA editing. 356
RMA polymerase (11, 343¢
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BMA polymerases, DMNA-depemdent, in
RNA synthesis, 342-343, 3428
Fide
RMA primer, in DMA synchesis, 328, 3296
330f
RMA probes, 402, 414
RMAF. Ser RMA polymerases
RBNase. Ser Ribonucleasss
RIS {reactive axygen species). Ser Free
radicals
Rotor syndrome, 283
Rough endoplasmic reticulum
ghrcosylation i, 524-523, 5251
in profein soring, 498, 499§ 500
proten x}m*h!;‘is and, 370
rounes of proren insertien into,
505-507, ik
sign.ﬂ h}'pul:hr.'ii.i ui"p-cﬂ:nihmnm:
binding v, 503-505, 5040, 5051
tRINA, See Ribosomal RNA
RT-MCR. 414
BXE. Ser Betinoid X recepor
Ryvanodine, 563
Ryanodine receptor, 563, 564/
murations in gene for, discases cansed by,
Shd-565, S65F 630
RYR. Ser R}':mu!in! receptor

Sy 67

& phase of cell cycle, DNA synthesis during,
333335, 334F 335

Saccharopine, in lysine caraboliam, 256/

158
Salr {elecrrostate) bonds (sale bridges!
linkages), 7

exygen binding repruring, Bohr effect
protons and, 44—45, 451
“Salvage” reactions
in purine synthess, 294, 1954 297F
in proimsdine synchesis, 2946
Sanhilippo smdrome, 540:
Sanger's method
for DINA sequencing, 4k, 405
for polypeptide sequencing, 24-25
Sanger's reagent | 1-fluose-2 4-dinirro-
benzened, for polypepride
sequencing, 25
Sarcelemma, 356
Sarcomere, 556557, 557F
Sarmph'im, 550
of cardiac muscle, 566
Sarcoplasmic renculum, calowm bevel 1in
sheleral muscle and. 563564,
Fa3f S64f
Sarurared fary aceds, 111, 112, 112
in membranes, 417, 418
Saruration kinetics, 6d4f 6o
sigmoad subserare, Hill equanoen in
evaluation of, 66-67. ﬁ-?f
Scavenger recepror B, 210, 211F
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Scheie syndrome, 5468
Schindler disease, 532-533, 533:
Scrapie, 37
Scurvy, 4825, 4%
collagen affecred in, 3839, 496,
538-530
SDS-PAGE. S Sodium dodeey]
sulfare-polyacrylamide gel
:Ien;frnphnr:sis
Se pene, 618
Sec] protemns, 511
SEEﬁ1F oy I'I'I.Plﬂ. qﬂ"i
Second messengers, 76, 436-437, 4377,
4574068, 4011, 4631 Ser alio
ipecifie ype
calcium as, 436—437, 4371, 437

cAMP as, 147, 436, 4375, 457, 456462,

460 4621
M as, 290, 436, 4371 457, 462403
diacylglycerol as, 464, 4651
inesitol rrisphosphare as, 464-465, 4064/,
465f
precursers of
phosphatidylinositol 2, 115, 115
phospholipids as, 197
Secondary scrucoure, 31, 31-33, 328 337
Hf
pepride bonds affecring, 31, 31F
superscoandary monfs and, 33
Secretor (Se) gene, 015
Secretory component, of lgA, 5957
Secrerory granules, protein entry inoe, 507,
07
Secretory (exocytotic] pathway, 498
Secretory vesicles, 498, SO0
-Sedoheptulase, 106/
Selectins, 328-330, 529£ 329 530f
Selectviry/selectve permeabiliny,
memhbrane, 41%, 423-4216,
4235, 424 425F 426+
Selenium, 4%
in gltathione p:rna.id.ts:. AE, 166
Selenocysreing, synhesis of, 240, 2407
Selenophesphare syntherase/synchase, 240,
2inf
Self-assembly
in collagen synrhesis, 537
of lipid bilayer, 418
Self-asseciation, hydrophobic interactions
and, 67
Sensory neuropachy. in viamin B, excess,
4491
Sepharose-lectin column chromarography,
in g,l}':uprnt:i:q analysis, 515¢
Sequential displacement reactions, 69, 69f°
Serine, 15¢
ﬂtuhﬂ]i—“l‘" ﬂF. P?’rl.l'l'i[r Fﬂﬂ'ﬂiliﬂn Jnd.
250, 252
conservod residues and, 54, 55¢
in cysreine and homoserine synchests.
239, 2391

in ghreine synthesis, 238, 239
phosphordared, 264
synehests nf, 238, Iﬂnﬁf
terrahydeofolae and, 492494, 493f
Serine 195, in covalent cacabysis, 53-54, 541
Serne hiydroxymeshylransferase, 250, 2521
493494
SeTine profease inhibitor, 589, See ko
08 - AnrEprotel rase
Serine proteases. See alie specific e
conserved residues and, 54, 55¢
in covalent caralysis, 33-54, 54
oymogens of, in Blood coagulanon, #00,
[k, 601
Seroronin, 206-267, 6211
Serpin, 584, Ser alie @ -Annproreinass
Serum pnﬂhuwnhin eonverann accelerator
(SPCA facror VI 5994 600,
iill
coumann drugs atfecting, 604
Sex [gender), xenobionc-merabolizing
enzymes affected by, 6340
fex hormone-binding globulin
(restosterone-catrogen-inding
globulin), 455, 4554 583s
SGLT | transporter protein, 475, 475
SGOT. Ser Aspartare aminomransferase
SGIFT. S Alanine aminorransferass
FH2 domaint. $ee Src !'u:-ml:|n-g}' 2 (SHI)
domuains
SHBOG, See Sex hormone-binding globulin
Short int:r.'ipr.q'.'i:d TEPEAL SECpEnces
(SIMNEs), 321322, 414
Shoshin beriben, 489
Shotgun sequencing, 634
51 nuclease, in recombinane DNA
rechimology, 400
Sealic acads, IO, 1108 116, 169, 171
in gangliosides, 171f 201, 203F
in ghrcoproteins, 109, 516s
Stalidosis, 532-533, 5334, 546, S46r
Sialoprotein, bone, 543r, 550
Stalvl-Lewis®, selecring binding, 530, 530
ﬁi.al.:.rht:d nligmaqchatidﬂ. selecting
hinding, 530
Sickle cell disease, 363, 61%
pedigree analysis of, 409, 410/
recembinant DMNA wechnology in
derection of, 408409
Side chain cleavage enzyme 450
(P450scc), 438, 440F 442
Side chains, in porphynng, 270, 271
Sagmaid stshstrate saturation kineties, Hill
equarion in evaluarion of, 6667,
B6Tf
Signat. See alin Sign:l pepride
gencrarion of, 456—457, 458F 4597 459
in recomibinant DMNA rechnology, 414
EFREISS wf. See alve Si:gnal
transducrion
across membrane, 415, 431

Signal hypothesis, of polyriboseme binding,
303505, 504, S05F
Signal pepridase, 504, 5051
Signal pepride, 498, 503-504, 308
albumin, 583
in proten sortng, 498-499, 4994 500
303504, 505, 5051
Signal recogninon parricle, 504
Signal sequence. Sev Signal pepride
Signal rransducers and activarors of
wansenpoon (STATs), 467, 467F
Signal transduction. 456—473
GFl-anchors in, 528
hormone respanse to somulus and, 436,
4571
inracellular messengers in, 457-468,
461¢ 4031 Sev aliv specific type
in plateler acovanion, G0, S
signal generation and, 456—457, 4387
4591 459
mranserprion modulation and, 468473,
4TOF 471 472¢
Silencers, 348
recombinant DA technology and, 397
Silencing mediator for BXE and TR
{SMRT), 4721, 473
Kilenr mutarions, 341
Silicon, 4960
Simple diffusion, 423, 423, 424§
Simvastatin, 229
SIMNEs. See Shore interspersed repear
EoUEnCes
EiI'I.EI.E &i!PIREl‘I'IE“r TEil:ril'Il'Li. ﬁﬂ, ﬁ!}_llﬁ
Single nucleotide polymorphism (SN, 414
Single-pass membrane proreins,
g_l}-l:nphuri:n:. ax, G15=616,
G153 6lof 6l
Single-stranded TNA, replicanon from,
326, Ser afra DNA,
replicariondsynthesis of
Single-srranded DNA-binding proteins
(55B1), 326, 327, 327( 318
Sister chromand exchanges, 325, 325F
Sister chromands, 318, 319F
Site-directed mutagenesis, in enzyme study,
58
Sire-specific DINA merhylases, 398
Site specific integration, 324
Siroateral, for hypercholesterolemia, 229
Size exclusion chromarography, for
Frl:tun."p:pt'ide puri.ﬁn:tim.
21-22, 23f
5B See Srreprokinase
Skeleral muscle, 556, 5688 See abo Muscle;
Muscle contraction
glveogen stores im, 573
metabolism in, 125, 125¢
lacrare production and, 139
as protein reserve, 376
slow (red) and Fast {white) rwitch fibers
in, 574576, 375



Skin
essenmal fatry acid deficiency affecting,
[94=195
nurane kerating and, 578
vitamin [ symehests in, 445, 4467 484,
485/
Sheep. prosuplanding in, 190
Shding filamene cross-bridge model, of
muscle contraction, $57-550,
558r
Slow acerylacors, 6340
Slmlwmcl:i:ng rl,l|1:-1:r||:|: of zn:ph:.r]:;is. 19045
Show {red) owitch fibees, 574-376, 5751
Shy syndrome, 546
Small inrestrne
cytechreme P450 soforms in, 627
monasacchande digestion m, 475, 475f
Small nuclear RNA (snRMAJ, 308, 30,
310, 340, 3420 414
Small nuclecprotein complex (snurp), 353
Small stable RMA, 311
Smoking
CYPEAG merabolism of niconine and,
[28
cytochrome P450 induction and, 628
muclentids excision-repair of [HNA
damage caused by, 337
Smooth endoplismic rericulum, cp-
tochrome F450 seforms in.
627
Smaoth muscle, 356, 5681
ACTIN-MEVOSLT INTEractions in, 372r
contraction of
caleium in, 570-371, ET]_,I'-
myosin-based regulation of, 570

myosin light chain phosphorylation in,

570
relaxation of
calcium i, 571
mirric oxede in, 571-573, 373
EMRT, 4721, 473
SMAP (seluble NSF artachment factar)
proteins, 509, 310
SMAP 25, 511
SMARE proteins, 509, 510£ 511
SMAREpins, 511
SME Ser Simgle nucleonde polymorphism
enRMNA. See Small nuclear RNA
Snurp {small nucleapronen [snRMNEF]
complext, 333
Sodiwm, 496
im exrracellular and inceacellular Auid,
416, 4160
permeabilicy coethicient of, 419/
Sodiwm-calcium exchanger, 463
Sodium dedecy] sulfare-polyacryiamide gel
electrophoresis
for proteinpeptide purification, 24, 240
5F
red cell membrane proeins determined

by, 614615, 615f

Sodium-potassium pump (Nat-K* ATase),
427428, 428f
in plucase transporr, 428, 429
Selubility poine, of amine acids, 18
Soluble NSF arrachment Facror {SNAT)
proteins, 309, 3108 511
Selutians, aqueous, K, of, 9
Solvent, water as, §, 6f
Sorbicol, i diaberic cararscr, 172
Sorhitol dehydrogenase, 167, [69F
Sotbirol inelerance, 172
Sothicol {polyol} parhway, 172
Soret band, 273
Southern blor transfer procedure, 305-306,
403, 404F 414
Southwestern blor rranster procedure, 403,
414
STARC (bone] protein, 546¢
Sparteine, CYP2D6 in metabolism of,
G2
STCAL See Serum prothrombin conversion
accelerator
Specific acid/base catalysts, 51-52
Specificity, enzpme, 49, 50F
Spectrin, ﬁl‘i.ﬁl:ﬁf.'ﬁm_,ﬁ Glae 617
abnoemalitees of, 617
Specrromerry
covalent modificarions detected by, 27,
27f 274
for glycoprotein analysis, 314, $13¢
.’::]'.w|:|:[\1'|n]'.||1|.'||'a'|t'r|1t'r|-.|.I
for MAD(P) -dependent dehydrogenases.
3, H6f
for porphyrins, 273-274
Spectroscopy, nuclear nraghetic redohance
{NMR)
for glycoprotein analysis, 514, 515¢
protein seruceure demonserared by,
35-36
Spermidine, synthesis of, 265-267, 266(
Spermine, syntheis of, 265-266, 266/
Spherocyrosis, hereditary, 4320 617, 6171
Sphingolipidases, 202-203, 203,
Splungolipids, 197
metabolism of, 2001-202, 2024 203
clinical aspects of, 202-203, 203
in multiple selezosis, 202
Sphingomyelins, 116, 1168 201, 202F
in membranss, 417
membrane asymmetry amd. 420
Sphingophaespholipids, 111
Sphingosine, 116, 116f
Spina bifida, folic acid supplements in
prevention of, €94
Splicecoseme, 353, 414
Spongiform encephalopathies, rransmissible
{pron diseases), 37
Squalene, synthesis of, in cholesteral
synthesis, 219, 221 222/
Squalene epoxidase. in cholesterol synrhesis,

220, 222f
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SR-B1. See Scavenger recepror B1
SRC-1 coacivaror, 472, 4724
Src hnmn]nmr ¥ ISH2} dismains
in insulin signal ransmussion, 463, 4661
467
in Jak!STAT pathway, 467, 467
SRE. See Signal recognition parricle
SRS-A See Slow-reacting substance of
:n:pl\:,li;;l;is
ssDMNAL Ser Single-stranded DMNA
Seaphrplecaccus gurewr WE protease, for
Pnln:zpfin:lﬂ :l::m'zgr. 15, 26
STAR. See Steraidogenic acute regularory
provein
Starch. 1007, !L'I-H_Ilr
ghreemic imdex of, 474
hydrolysis of, 474
Star|ing torces, S&0
Starvarion, 80
chinical aspects of, 230
fatty liver and, 212
ketosis i, 138
metabolic fuel mobilzanon in, 232-234,
23447 234s
utacylglycerel redirection and, 208
Starin drugs, 229
STAT: (mignal transdiscers and acovators of
transcriprion), 467, $67F
Srearie acid, 1121
Steely hair disease (Menkes disease), 588
Srem cells, differentiation of o red Blood
cells, erythropoicnn in regulanon
of, 610, 611f
Sterenchemical (-sn-] numbering system,
114, 115F
Sterenisomers, See alia lsnmerisin
af sreroids, 117, 118
Steroid nuclens, 117, 117£ 118F
Steroid recepror coactivater | {SRC-1
coactivaror], 471, 472
Steroid sulfares, 201
Stervidogenedis. See Sreroids, synthess of
Sreroidogenic acute regulatory proein
[STAR). 442
Steroids, L17=118, 117/ 1185 119§ See
alsw specific iype
adremal, See wlve Glucoecornomds;
Mineralocorticoids
synthesis of, 438442, 4407 4411
calcimiol as, 484
Teceprtnrs fur, 4306
srercoisomers of, 117, 118f
storagelsecrenion of, 453, 454r
synthesis of, 1231 124, 438, 438445,
430y, 4408 4411
transport of, 454-455%, 435¢
vitapmn D) as, 484
Steral 27-hydrosvlase, 226
Sterols, 117
in membranes. 417
Stickler syndrome, 553
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Sricky end ligation/sticky-cnded DNA, 299,

398, 40 401F 414
"ﬂri:ll::r fooe,” 527
“Sricky parch.” in hemoglobin 5, 46, 46
Srorchsomesry, &
Stokes radigs, in size exclusion
chromarngraphy, 21
Srop codan, 363 370
Stop-rranster signal. 54
Serzin, canalysis by, 52
Srreprokinase, 603, 6057 Gl6e
Stuptum}tin, 106
Srriared muscle, 356, 537, 557F See alio
Cardiac muscle; Skeletal muscle
actin-mynsn nteractions in, $72r
Srreke, with mirochondrial encephalopathy
and lecric acidosts (MELAS),
100=10]
Srrong acids, 9
Strong bases, 9
Structural proceins, 535
Sruare-Prewer frcror (factor X5, 599§ 600,
a0y
activation of, $09-a04, 599/
coumarin drugs affecting, 604
Substrate analogs, competive inhibinon
by, 6768, 67
Subarrare level, phosphorylarion ar, 94
Substrate shurtles
coenzymes as, M)
in exrramitechondrial NADH sadarion,
99, 100f
Substrate sp::lﬁcil}-.. af ::.m:-rhm-me P45
isaforms, 627
Substrares, 4%
competitive inhibitors resembling.
67-68, 671
concentration of, enzyme-caralyzed
reaction rate affected by, B,
41 65
Hill mode] of, 6667, 67
Michaelis-Menten model of, 6566,
66f
conformartonal changes in enzymes
caused by, 52, 53f
mulriple, 9-70
Succinare, 131-133, 1321
Succinate dehydrogenase, 87, 1321
133
inhibition of, 5763, 67§
Succinate J:miald:h}dr, 26T, Eﬁﬂ-f
Succinare thiokinase (succinyl-Cod
synchetase), 131, 132F
Succinic acid, pATpk, walue of, 12¢
Succinyl-Cod, in heme synthesis, 270-273,
736 2745 275 276f
Suncin}'i{::l.'\.-al:ﬂna::t:re-l_.uf\. rransberase
(thinphorase), 133, 186, 1861
Succinyl-CoA syntherase {succinate
thiokinasel, 131, 132f
Sucrase-isomaltase complex, 475

Sucrose, 106-107, 107£ 107
phycemic index of, 474
Sugars. See also Carbohydrares
aming (hexosamines], 106G, 106f
ghiscose as precursor of, 169, 1711
in glyeosaminoglyeans, 109, 169, 171
in glycosphingelipids, 1691717
interrelarignships in metabaolism of,
17y
classificarion of, 102, 102s
deaxy, 1406, 1065
“wvere.” |07
isomerism of, 102-104, 103f
nuclentide, in ghrooprorein hiosynehests,
516-517, 514
“Suicide enmyme,” oyclomorgenase as, 1949
Sulfare
active {adenasine 3 -phosphare-5°
phasphosul fare), 289, 2887 629
in ghrcoproreins, 515
in mucens, 520
Sulfaride, 116
Sulfanon, of xenobioncs, 629
Sulfuigalactn)-glycermlipids, 20
Sulfogalacrosylecramide, 201
accumulation of, 203
Sulfonamides. hemolytic anemia
precipitared by, 613
Sulfonviurea drugs, 188
Sulforransferases, in g|].'c41':amim:-g]yun
synthesis, 543
Sunhghe. See Ulrravioler lighe
Supercails, INA, 306, 332, 3337
Superoxide anion free radical, $0-91,
611603, 6138 See alie Free
radicals
preduction of in respirstory bursr, 622
Superoxide dismurase, W-91, 113,
611=613, 613s 622
!-iupcrm:undar}' sIILCrunes, 33
Suppressor mutanons, 363
Suppressor tRNA, 363
Surfacrane, 115, 197
deficiency of, 115, 202
AW viruses, cancer caused by
Swainsonine, 517, 3271
Symport systems, 420, 4265
Svn conformers, 287, Iﬂ?f
Synaprobrevin, 311
Synmaxin, 511
Synchesis. rate of (£}, control of, 74

fize See Half life

T % Tribodothyvronine

T. See Thyroxine

T, See Melning temperature/transition
[Emperanine

T lymphocyres, 591

r-P'A. See Tissue plasminogen activator

THC arm, of tRMNA, 310, 3121 360, 361F

-SMARE proteins, 509, 511
T (rasr) szare, of hemoglobin
Lﬁ-hisphmphugh':!nru stabalizing, 45,
43

oxvgenation and., 43, 43£ 447
T tubular system, in cardiac miscle, 560
T-type calcium channel, 567
TAFs. See TBP-associared factors
Taln, 540, 5411
Tandem, 414
Tandem mass specrromerry, 27
T:.r:giﬂ' :l.imue, 215
Tagl, 39%:
Target cells, 434433, 435¢
TECEQEUTS frar, 435, -i]ﬁ-_ll"
Targered gene disruprien/knockour, 412
Tanu's discase, 1524
TATA binding procein, 340, 349¢ 350,
il
TATA box, in transcopron conerol, 343,
3456 36, 34TF 348, HAL 351
Taurochenodessycholic acid, synchesis of,
226F
Taist [T state, nF h:mng]uh:in
2.3-bisphosphoglycerare stbilizing, €3,
45F
axvgenation and, 43, 431 447
Tav-8achs discase, 203+
TRG. See Thyroxime-banding globulin
TBP. See TATA binding protein
TBP-associared Fecrors, 346, 350, 351
T arm, of tRNAL 310, 312 360, 3611
TEBG. See Testosternne-estropgen-hinding
glakrlin
Telomerase, 318
Telomeres, 318, 3194
Temperature
chemical reaction rare affected by, 62,
62f
enzyme-catalyzed seaction rare affecred
by, 63
10 Huid masaic maodel of membrane
structure, 422
Temperarure cocfficient (O gl, enzyme-
n.'r.:hnud reactions and, 63
Template binding, in ranscriprion, 342,
342f
Template strand DNA, 304, 306, 307/
mranscription of in RNA synthesis,
341-343, 342
Tenase complex, G00=601
Terminal rransferase, 400, 414
Terminaton
chain
in ghycosaminoglycan synthesis, 543
in transcriprion cvcle, 342, 3421
of preein s_nmrhrsis. iﬁﬂ_,f.‘ 370
of BMA synthesis, 342, 3421 344, 3441
Terminanon signals, 359
for bacterial transcription, 346, 346
for cularyotic manscription, 349-330



Tertiary structure, 33-33, 351
stabilizing factors and, 35
Testes, hormones pmd.ll:ed |:|:,.'. 4357, 442,
4431 Ser alio specific ype
Testosterone, 439F 440
hinding of, 455, 455¢
metabalism of, 443, 444
symebests of, 442, 443F
Testosterone-estrogen-binding plobulin (sex
hormaone-binding globulin, 455,
4531, S8H
Tetracychine (set) resistance genes, 402,
anif
Terrahedal rransion state inrermediare, in
acyd-base catalysis, 52, 5:'!;."-
Tewrahydrofelare, 492, 493494, 4931
Tewraisdothyronine (thyroxine/ T}, 435,
447
staragelsecrenion of, 433, 4347
synnhaesis of, $87—24%, 4487
transpore of, 434, 4540
Terramers
hemoglobin as, 42
histone, 314-315, 315
Terroses, 102, 102
TE Ser Transferrin
TFIIA. 350
TFIIB, 350
TEIID, 346, 350, 351
in preinitation comples formatien, 352
TFIIE, 350
TFIIE, 350
TFITH, 350
TFPL See Tissue Facror pathway inhibiror
TfR. See Transferrin recepror
Thalassernias, @ and [, 47, 610¢
recombinant DNA rechnelogy in
desecrion of, 4087 404, 40495
ﬂﬂan:tnp'hnr]l: dysplasia, 551¢
Theea eells, hormones produced by, 442
Theskromine, 289
Theophylline, 289
hosmonal regulaton of lipolysis and, 215
Thermodynamics
|'|i)m'|‘.|nr|:i|:=5 ||:Ii.-l}E|'|E!’Hﬂi|3:l, RO-85. Ser
s ATP
glycolysis reversal and, 153-155
laws of, B0-81
Iydrophebic interactions and, 7
Thermogenesis, 217, 217F
deet-induced, 217, 478
Thermogenin, 217, 2177
Theamin ivimamin B, 1, 482, 488489, 48491
in cirric acid cyele, 133
coenzymes derived from, 51
deficiency of, 482y, 48%
PyTuvate metabalism affecred l'l}-. 140,
143, 489
Thiamun diphasphare, 14, 166, 48E—489,
4891
Thiamin pyrophosphare, 50

Thiamin mriphosphare, 489
Thick {(myosan} filaments, 557, 558
Thin {zcanl filaments, 557, 558( 559
Thivesterase, 173
&-Thioguanine, 290, 291§
Thiokinase (acyl-Cof syneheruse)
in Farry acid activarion, 180, 181
in triacylghrcerol svnchess, 199, 21415
215
Thiol-dependent rransgluraminase. See
Transgluraminase
Thial ester plasma protein fumily, 590
Thiokase, 181, 182f 184
in mevalonare synchesis, 214, 220
T|'|.inp|'|r.|m! (suceinyl-Caod-
acernacerate-Codd rransferasc],
133, 146, 1B6F
Thiredoxin, 294
Thioredoxin reducrase, 294, 2977
Threonine, 15s
catabnolism of, 153!_,",' 55
phosphorylaed, 264
requirements for, 480
Thromban, 601, 602, 63
antithrombin [ affecring, 603604
circulating levels of, G260
conserved residues and. 55¢
formarion of fibrin and, 601-6002, 603
in plareler activarion, G0, G067
Thrombielysis
laboratory tests in evaluanion of, G028
=I"A and streprokanase in, 605, 6057
Gl
Thrombomeduling in blood cospulation,
G, 603, 607, 67 ¢
Thinmbasis, SPE=-608, S .m!m Cl::gul:tinn
antithrombin (1 in prevention of,
Gl 3-604
n::'n:uh.ting" thrombin levels and, G02-603
endothelzal cell produces in, 607, 607
hyperhomacysteinemia and, folic aced
supplements in prevention af, 494
phascs of, 598
in protein C or protein & deficiency, 603
=P and streprokinase in management
of, 605, 6i5f 606!
rypes of thrombi and, 598
Thromboxane A, 113f
in plarcler acrivation, 6061 GO7
Thrombexanes, 112, 113 1%, 192
climical s.igniﬁann.- of. 194
cycleoxygenase pathway in formarion of,
192, 1937
Thymidine, 288:
brase pairing of in DNA, 303, 304, 305F
Thymidine monephosphate {TMIL, 2881
Thymidine-preudouridine-cyridine (TYC)
arm, of (RNA, 310, 312 360,
Llavs
Thymidylare, 303
Thymine, 2887
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Thyroglobulin, 447, 449
Thyroid-banding globulin, 454, 583¢
TI'!:.rrniﬂ hormane recepror-assaciated
proteins (TRAPs), 4721, 473
Thyrond hormene response clemenr, 458
storagelsecretion of, 453, 454¢
Tliyroid hormanes, 437, 438
in lipolysis, 215, 216/
recepors for, 436, 471
synithesis of, 447449, 448f
rramsport of, 454, 454+
Thyrowd-stimulating harmone (TAH}, 437,
438, 4397 449
Thyroperondase, 4459
Tl'!:.rrm:m]:!i'r!-u|ﬂ'.1i:ng hormone {TRH},
438, 4391
Thyroming {T,), 438, 447
storagefsecretion of, 453, 454¢
synthesis of, 447449, 4487
rransport of, 454, 454+
Thyronine-binding globulin, 454, 454r
TIF? coactvator, 472, 472
Tiglyl-CoA, carabolism of, 261
TIM. S Translocase-of-the-inmer
membrane
Timnodonic acd, 113
Tin, 49s
Tissue differentzacion, retnoic acid in, 483
Tissue factor comple. 6401
Tissue Facsr [Facear 11T, S99 a0, ol
Tissue factor pachway inhibicor, 601
Tissue plasminogen activaror {alveplase!
t-PAL 604-605, 605, 605/
G606, 607;
Tissue-specific gene expression, 383
Titin, S
TMP {thymidine monophosphare), 2887

LBt
T-n-:nphernl. d82r 480, liﬂﬁ_lf Kee alio
Wigamin E

a5 anmoxidane, 91, 119, 486, 487F
deficiency of, 482¢

Tocorrienol, 486, 4861 See alio Yitamin E

Tolbutamsde, 158

TOM. See Tﬁ.nﬂl:::m-nf-r"ﬁrannﬂr
membrane

Tepogenic sequences, 306

Toporsomerases, DINA, 306, 328 332,
33

Toal iron-hinding capacity, 556

Toxemnia of pregnancy of ewes, ketosis and,
188

Toxic hyperbalirubinemia, 263

Toxopheraxyl free radical, 486

Tpll. See Troponin C

Tpl. See Troponin |

TpT. See Tooponn T

TR activator molecule 1 {TRAM-1
coactvarer], 472, 472

THRAM (eranslocating chain-assocared
menbrane) protein, 54
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TRAM-1 coactivator, 472, 4721
Trans Farey acids, 113114, 192
Transaldolase, 1466
Transaminascs. See Aminorransferases
Transamuination, 124, 124/
in amine acid carbon skeleton catabo-
lismm, 249-250, 2435 2500 251F
cirric acid cycle in, 133-134, 134f
in uren hinsynthesis, 243244, 243¢
Transcortin (cormticesteroid-binding
globulind, 454455, 455¢
Transcript profiling, 412
Transcription, 306, 3530-352, 3511, 414
activarars and ceacrivaters im conrrol of,
351, 351e
bacrerial promaoters in, 343346, 345
conmrol of fidelity and frequency of,
F44=-350
cukaryoric promaters in, 36-349, 3478
3B 349
in gene expression regulanon, 383-387,
391, 3925 See alio Gene
CXpression
hormonal regulation of, 457, 458
468473, 470 4715 470
initianion of, 342343, 342f
MF-kB in regulation of, 468, -1ﬁ5|_|l"
nuclear recepror coregularoes in,
471473, 471
recambinant DNA rechnalogy and, 397,
398
rennoc acid in regulation of, 483
reverse, 4 14
i rerrovireses, 308, 332-333
in RINA synchesis, 3006, 3077 341-343,
HY
Transcriprion comples, eukaryoric, 306,
350352, 351s
Transcription control elements, 351, 350
Transcriprion domains, definitien of,
387
Transcription factors, 351, 35310¢
nuclear recepror superfanly, $69-471,
471F 472s
Transeription start sites, alternanve,
303394
Transcriprion unee, 342, 343F
Transcriptional intermediany facenr 2 (TTF2
coactivater), 472, 47
Transcriprome informarion, 412, 414
Transfection, idenafication of
enhancersiregulatory elements
and, 386
Transfer RMA (sRNAJ, 304, 310, 3127
Hil, 3420 360-301, 3017 See
ale RNA
aminoacyl, in protesn synchess, 368
anricoden Tegion of, 359
processing and modificanon of, 355, 356
suppressor, 3063
Transferases, 50

Transferrin, 478, 383, 584-380, 585§
S85s
Transterrin receptor, S8
Transfusion, ABO bleed group and, 618
Transgenic animals, 385, 411-412, 414
enhancers/regulatory elements identified
in, 386
Transglutaminase, in bloed coagulation,
GOCE B0, Gk, ﬁflj_,lr
Transhydrogenase, proton-translocaring, as
sontree of intramirochendrial
MADPH, 29
Transicar inservion signal, See Signal
pepride
Tranuinn mutations, 360, ﬁﬁ-lf
Transition state intermodiate, rerabedal, in
acid-base caralysis, 51, 53F
Transition staes, G
Transition temperarure/ melting
remperarure (T, 305, 412
Transketolase, 163166, 1654 170
erythrocyte, in thiamin nutritional stans
assessment, 489
thiamin diphasphate in reactions
imvelving, 166, 170, 4858489
Translasion, 358, 414
Transocase-of-the-inner membrane, 499
Translocase-of-the-ourer membrane, 499
Trandocanng chain-asseciated membrane
(TRAM} procein, 04
Transocarion, prorein, 499
Transocarion complexes, 499
Trandocon, 504
Transmembrane proteing, 419
1on channels a5, 423—424, 425 426+
in red cells, B15-616, 6151 G160 616
Transmembrane signaling, 413, 431
in plareler acrivarion, 606, Gk
Transmisible s.pnngiﬁ'lrm n:r!l:!'ph:lup;th:iﬂ
(prion diseases), 37
Trangpom proteing, 454456, 4540, 4551,
SE3r
Transport sysremaltransporters. See alio
spevific inpe
active, 423, 423 424f 426427,
427418, 428f
ADDYATE, 45, 98F
ATT-binding cassetre, 210, 211§
in corranstational insertion, 506, 06F
disorders assocared warth mutanons in
penes encoding, 5125 513
exchange, S8—100, 387 347
facalicared diffusion, 423, 423« 424F
426-427, 427, 427(
plucose. Ser Glucese rransparrees
in imner mitochondrial membrane,
98-100, 987 997
membrane, $26-431, 4261
for nucleotids sugars, 317
Transpore vesicles, 498, 508-511, 50/
310F

Transposition, 324-323
rerropasonalrermoransposens and, 321,
637
Transthyrerin, 3835, 590
Transverse asymmerry, 511
Transverston mutations, 361, 3611
TRADs, 4721, 473
Trauma, prowin loss and, 480
TRE. See Thyroid hormone response
element
Trehalase, 475
T:'al'm!nsr. 107
TRH. $er Thyrotropin-releasing hormaone
Triacylglycerols (origlycenides), 114, 1158
205
digestion and absorpricn of, 475477,
476F
excess of. Ser Hyperimacylglyeerolemia
interconvertabilicy of, 231
in lipaprotein core, 205, 207F
metabolizm of, 123, 1236 125-126,
126f
i adipose tssue, 214-215, 2147
|'1|.-r_|.- frver and, 212, 213f
hepatic, 211-212, 213f
high-densiry hipoprotems in,
209-211, 211f
hydralysis in, 197
reducrion of serum levels of, drugs for,
229
symthesis of, 196 199
mransport of, 207, 2080 209 210f
Tricarbaxylate anions. sransporter systems
for, 98-94
lipegenesss regulacson and, 1748
Tricarbaxylic acid cyele. See Citric acid
cycle
Triglveerides. See Tracylglycerols
Triindnih:.rrnnine (T.h, 438, 447
storagedsecretion of, 433, 454
synthiesis of, 447449, 448F
rransport of, 4 #4, 4540
Trimethoprim, 494
Trinucleonde repear expansions, 322
Triokinase, 167, 169/
Triose phosphares, acylation of, 123
Trioses, 102, 102¢
Triphosphates, nucleoside, 287, 287f
Triple helix strucure, of collagen, 38, 385
335-539, 536f
Triplet code, penenic code 25, 358, 359
tBMNA, Ser Transfer RNA
Tropocollagen, 38, 381
Tropoelassin, 539
Tropamyusin, 557, 3598 562
in red cell membranes, 616
as straared muscle inhibiror, 563
Troponin/meponin complex, 357, 359
562
as striated] muscle inhibitor, 563
Troponin C, 562



