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THE AMINO ACID
The general formula of an amino acid is
a-carbon atom

H
amino carboxyl
group HaN COOH geoup

group

R is commonly one of 20 different side chains.
At pH 7 both the amino and carboxyl groups

H
-

are jonized.
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o donor acceptor
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covalent bond hydrogen bond
~0.1nmlong ~0.2nm long

O — H i o
O — H i &°
O — H
N — H I O
NE-H i o
N — H I N

donor acceptor
atom atom
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polar side chains
on the outside

of the molecule
can form hydrogen
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REACTION CATALYZED

genersl terms for enziymes that cutalyze o hydrolyte deavage reachice

beeak down nuckex: acsds by tpdrolynng beods benween auclectdes

break down protess by hydrolyang bonds between amino acids

general name used for ensymes that synthescre moleniles & amabalc ceachons by condenseg two smaller
mobecules together

catalyze the rearrangement of bonds wetun 2 segle melecule

catalyse polymenzatics reactions such as the synthens of DNA and ENA

catalyze the addmon of pbotphate grops to molecules Proten kanaces are m mportant groop of
lerases that attach phasphate groups to proteans

catalyze the hydrolyte removal of 2 phosphate srocp from a meleculs.

general name for enzymes that catalyes reachons m which coe molecule 1t ondeed while the sther
reduced Engymes of tha type are ofien called endases rodvetass. and deipdrogenases,

bypdeolyze ATP Many protemns wath 2 wide range of roles bave an etergy-hamesang ATPase actwnty a2
pact of ther fecton. for example. mutcr protems soch ar movats and mesnbrane Sasport peotens tuch
a5 the aodmws -potasmam pumg:.
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substrate products
This substrate is an oligosaccharide of six sugars, The final products are an oligosaccharide of four sugars
labeled A-F. Only sugars D and E are shown in detail. {left) and a di: ide (right), p by i
CHOH " y GHiOH
G F 4 - F
o & 5 zogl o ® ¢ 7 DI zoglf o F
C -

CH,OH CH,OH

In the enzyme-substrate complex (ES), the The Asp 52 has formed a covalent bond between  The reaction of the water molecule {red)

enzyme forces sugar D into a strained the enzyme and the C1 carbon atom of sugar D. completes the hydrolysis and returns the enzyme
with Glu 35 positi toserveas  The Glu 35 then polarizes a water molecule (red), to its initial state, forming the final enzyme-

an acid that attacks the adjacent sugar-sugar so that its oxygen can readily attack the C1 product complex (EP).

bond by donating a proton (H*) to sugar E, and carbon atom and displace Asp 52,
Asp 52 poised to attack the C1 carbon atom.

24



8/15/2012

VITANN COENZYME ENZYME-CATALYZED REACTICNS
FEQUIEING THESE COENZYMES

Thiatnine (vitarnn thiamine acttvation and transfer of aldehydes
B} pyrophosphate

Riboflavin FADH oxidation-reduction

{vitamin B.}

HMiacin NADH, HADPH  omdation-reduction

Pantothenic acid  coenzyme 4 acyl group activation and transfer
Pyndozmme pyridexal phosphate reactions mvelving amine actd activation
Biotin biotin €O, activation and transfer

Lipoic and hipoatmde acyl group activation, oxdation-reduction

Folic and tetrabiydrofolate activation and transfer of smgle carbon groups

Vitarn B, cobalamin somerization and methyl group transfers
coenzymes
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| Encefalopotia espongiforme transmisible (EET) |—

— Kuru

Descripta en “50 en
canibales de Nueva
Guinea

— Enfermedad de CreutzfeldtJokob (ECJ)

Sindrome de Gerstman StrausslerScheinker (GSS)
Heredables

— Insomnio fatal familiar (IFF)
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Y The Nobei Prize in Phymctogy or Medine 1997

el

Proc. Nad. Acad. Sci. US4
Vol 95, pp. 13363-13383, November 1998
Nobel Lecture

Prions

STANLEY B. PRUSINERT

ABSTRACT Prions are wnprecedented infectious
gens that canse a gronp of invariably fatal nenrodegen
diseases by an entirely novel mechanism. Prion diseas
present as genetl
which involve modifica
spongiform encephalopathy (IS

scrapiec of sheep, and
humans are among the
re tr issible parti-
and seem to be composed

into PrP5 through a posttransla-
s during w acqguires a high g-sheet content,
s of a particular prion is encoded by the

replicated. In contrast to pathogens
genome, prions appear to encipher
in the tertiary structure of PrP™. Trans
that PrP5< acts as a template upon which Pri©
a nascent PrP®° molecule through a process fac
anoth ein. Minipri cnerated in trans
expressing PrP’, in which nearly half of the residoes were
deleted, exhibit unigue biold il properties and should fa-
cilitate structural stud f PrPS<. While knowledge about
prions has profound imp ions for stndies of the stroctural
plasticity of proteins s of prion di suggest
that new strate for the prevention and treatment of these
disorders may also find application in the more common
degencrative diseases.

Departments of Neuralogy and of Biochemistry and Biophysics, University of California, San Francisco, CA 04143

more frequently than other Israelis (13). This finding
prompted some investigators to propose that the Libyvan Jews
had contracted CJD by eating lightly cooked brain from
scrapie-infected sheep when they lived in Tripoli prior to
emigration. Subsequently, the Libyan Jewish patients were all
found to carry a mutation at codon 200 in their prion protein
(P1P) gene (14-16).

My own interest in the subject began with a patient dying of
CID in the fall of 1972, At that time, [ was beginning a
residency in neurclogy and was most impressed by a disease
process that could kill my patient in 2 months by destroying her
brain while her body remained unaffected by this process. No
febrile response, no leukocytosis or pleocytosis, no humoral
immune response, and yet I'was told that she was infected with
a “slow virus.”

Slow Virnses. The term “slow virus” had been coined by
Bjorn Sigurdsson in 1954 while he was working in Iceland on
scrapie and visna of sheep (17). Five vears later, William
Hadlow had suggested that kuru, a disease of New Guinea
highlanders, was similar to scrapie and thus, it, too, was caused
by a slow virus (18). Seven more years were to pass before the
transmissibility of kuru was established by passaging the
disease to chimpanzees inoculated intracerebrally (19). Just as
Hadlow had made the intellectual leap between scrapie and
kuru, Igor Klatzo made a similar connection between kuru and
CID (20). In both instances, these neuropathologists were
struck by the similarities in light microscopic pathology of the
central nervous system (CNS) that kuru exhibited with scrapie
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Figura 12 Beegia molecular de n cébula, quinta et |© Garland Schnce 2008 y [ddtmes Onega 2018
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Single membrane
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-Microfilament

Centriole
Nucleus
Ribosomes
Smooth

endoplasmic
reticulum

Mitochondrion
Rough
endoplasmic
reticulum

Golgi apparatus Lysosome

% del total *
Citosol 57
Mitocondrias 22
RE rugoso 9
RE liso mas Golgi 6
Nucleo 6
Peroxisomas 1
Lisosomas 1
Endosomas 1

* hepatocito
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Three-Dimensional Nuclear envelope
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Ou the origin of mitosing celly
Sagan L
Department of Biclogy, Borton Unweraty, Massachuretts, USA.

A thoary of the ongn of evkcaryote: calls (highee” cells which dmds by chuncal mitonie) iz preserted. By hypatheas, theee
Mupdammertal ceganeles the matochondos, the photcsgrhenc platids snd the (542) basal bodies of flagela weee themuelves once

hum(unllyelr)mh mmdphouquhmwhmhmﬁmdhawmwm»m
wtern ard lty bhie-green dgae (und prcesplands) u d 4 Tre 2
ﬁmhmnmm»&mmubmwm_ 2 chonden) p bl
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MmmAMbuhm&thmdmwdwmhpmmMﬂuuwumD-uhcmuf
the evelution of meas, phecophetc placnds o dest ally acquired by seene of these
b algw sad the green plaats mmhomdﬂpimbpcdmdmvhdu
mummmm.wwmmmm The opbe Mions of thes schene for the
wyrivmatics o the lower ceganinms ¢ dicussed.
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