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Aminoacidos

v Grupo Amina (NH2) e Carboxilico (COOH)
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20 aminoacidos formam as proteinas nas células
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Aminoacidos esséncias e ndao esséncias

QO Plantas e Bactérias sintetizam os 20 aminoacidos

U Animais apenas metade

U Aminoéacidos esséncias: ndo podem ser sintetizados

por animais ou em poucas quantidades.




Proteinas - Estrutura primaria

v’ Aminodcidos unidos por ligacdes peptidicas

Polypeptide Chain
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Interagdes intramoleculares
hydrogen bond ~ 0.3 nm long
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v'Ligagbes covalentes: Pontes Dissulfeto

oxidants
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reductants

Estrutura Secundaria
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i - aminas bet
Helices alfa Liaminas beta
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Estrutura das Proteinas- diferentes niveis de
organizacao
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Primaria Secundaria
ouillo aleatorio conformacion nativa
v'Proteinas Chaperonas: ajudam a ‘ n AP HADP + nPi '
conformagdo correta de outras . 4—
proteinas
Chaperona
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Estrutura das Proteinas
T %
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Normal protein Renaturation Denatured protein
Albumina desnaturada
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Estrutura das proteinas — dominios

v Dominios: Parte da proteina (40 -350 aminoacidos)
v'Associa¢do com a fungdo das proteinas

Exemplo: Scr protein kinase

P Go
Estrutura Primaria -

Natl Acsd. Sci. USA 95, 5857-5884

insulin (2hiu)
serum albumin (1e7i)
antibody (1igt)
hexokinase (1cza) rubisco (1rex) alcohol dehydrogenase (20hx)
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Fungao das proteinas

v'Toda proteina se liga a uma _%
5 .

molécula

v'Ligagdes ndo  covalentes:

Ligante - Sitio de Ligacao

Inespecifica

Especifica
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Fungao das proteinas

v’ Enzimas: promovem transformagdes quimicas

Produto

Qctive — —
Substrato %site

Enzyme Enzyme-substrate Enzyme
complex © 2001 Sinaver Associates, Inc.

lysaccharid
polsohatide Produto

Substrato

molecule
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Diferentes familias Enzimaticas

v Nome das enzimas: substrato acrescido pela terminag¢io

“ase” . Exemplo: Nuclease.

TABLE 3-1 Some Common Types of Enzymes

ENZYME REACTION CATALYZED

Hydrolases general term for enzymes that catalyze a hydrolytic cleavage reaction.

Nucleases break down nucleic acids by hydrolyzing bonds between nucleotides.

Proteases break down proteins by hydrolyzing bonds between amino acids.

Synthases general name used for enzymes that synthesize molecules in anabolic reactions by condensing
two smaller molecules together.

Isomerases catalyze the rearrangement of bonds within a single molecule.

Polymerases catalyze polymerization reactions such as the synthesis of DNA and RNA.

Kinases catalyze the addition of phosphate groups to molecules. Protein kinases are an important group
of kinases that attach phosphate groups to proteins.

Phosphatases catalyze the hydrolytic removal of a phosphate group from a molecule.

Oxido-Reductases

ATPases

general name for enzymes that catalyze reactions in which one molecule is oxidized while the
other is reduced. Enzymes of this type are often called oxidases, reductases, and dehydrogenases.

hydrolyze ATP. Many proteins with a wide range of roles have an energy-harnessing ATPase
activity as part of their function, for example, motor proteins such as myosin and membrane
transport proteins such as the sodium-potassium pump.
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Aplicagoes Industriais da X Porque Usar
Biotecnologia Enzimdtica Enzimas em

Apos os antibiticos, enzimas 800 nml!\msrmbinnns Alvejantes e
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As enzimas como aliadas da
industria téxtil
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Enzimas no Tratamento de Residuos

Aplicacdo

Tratamento de altas cargas de matéria orginica (Fossa Séptica)

Remocdo de Oleos e Graxas (Caixas de Gordura)

Tratamento de lagoas residudrias

Tratamente de hidrocarbonetos (Tolueno, Benzeno, Xileno, etc..)

Higienizacdo de galdes (Suinicultura e Avicultura)

Tratamente de residuos de processamento de batata e mandioca

Fermentacde de residuos agricolas

Aplicacbes diversas em agriculturs e inddstria

Tratamente de residuos hospitalares

+» Detergentes Enzimatico

Biodegradavel!

Depois

Cinética Enzimatica

v Velocidade da reagdo aumenta até a saturagdo da

enzima com o substrato

R, initial reaction rate (mal L1 51

[S] .concentration of substrate (mol L)
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Proteinas sem atividade enzimatica

v'Exemplo: Actina, Histonas, Fatores transcricionais

Actina
Histona )
actin molecule
Ziper de minus end
Leucina .
+
\ sti(ivzly .
. I charge: tai ( KXy E“r_‘mo
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I o MICROTUBULO
plus end
(8)
Regulagao da atividade proteica
v'Regulacdo Alostérica
Sitio de
ligagéo ao

Sitio alostérico ———

: Efetor
alostérico

v'Diferentes sitios

v'Efetor gera mudancga

conformacional

v'Alterna em duas formas: G
< O substrato nao
pode se ligar
A reacao enzimatica
nao ocorre

< substrato

—

Substrato

Inativa / \ Ativa
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v Regulacdo Negativa. Ex: Atividade Enzimatica
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v Regulagio Positiva. Ex: Atividade Enzimatica
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100% active
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Regulagao Alostérica

v'Regulacdo Negativa. Ex: Atividade Enzimatica - Inibi¢do
pelo produto.

1st intermediate
substrate

substrate End
product
/» —> —— —> |8 —>

2nd intermediate

Substrate Enzyme 1 Enzyme 2 Enzyme 3
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Regulagdo da atividade proteica

v'Regulagio por Fosforilacdo

serine

. . o2 oMl
v’ Gera mudanca conformacional side chein_|
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v'Alterna em duas formas:

kinase
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