


Interacoes de van der Waals

Ulondon(r) = -14.54x10-21 J para duas moléculas de HCI (r=3 A) a 300K
Udipolo-dipolo(r) = -2.5x10-21 J

Udipolo-dipoloinduzido(r) = -0.77x10-21 J

kel = 4.1x10-21 J a 300K

Cé6 = Uiondon + Udipolo-dipolo + Udipolo-dipolo induzido (moléculas polares)

Cs = Uliondon (moléculas apolares)
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Ligacoes de hidrogeéenio

O- O+ O- o
D — A Energia de ligacoes covalentes
doador aceptor Ligacao u (kcal/mol)
O- O+
D—H = O- H—C 80.6
doador A
aceptor c—C 98.3
Carater de ligacéo é 90%

eletrostatico e 10% covalente

Ligacao de hidrogénio:

’; Interagao Energia (kcal/mol)
‘ /L , Agua/Agua 5.5
' Dipolo-dipolo 0.5
dipolo-dipolo induzido 0.012

Dill, K. et al. Molecular Driving Forces, Garland Science, 12. ed., 2003, Madison

Como as ligacdes de hidrogénio s&o muito mais fracas do que ligagcdes
covalentes o tempo de vida das ligacOes de hidrogénio € muito curto



Energias envolvidas na formacao de interacoes
nao covalentes vs. covalentes

u(r) = (constan t)r‘p

Diferentes tipos de energia u(r) Energia de ligacoes covalentes
. Dependéncia L
Tipo u (kcal/mol) J Ligacao u (kcal/mol)
iGnica 66 1/r H—C 80.6
ion/dipolo 4 1/r2 C—C 98.3
dipolo/dipolo 0.5 e Ponte de hidrogénio:
dipolo/dipolo 0.012 1/r6 Agua/Agua 5.5 kcal/mol
induzido

Dill, K. et al. Molecular Driving Forces, Garland Science, 1a. ed., 2003, Madison



A estabilidade da proteina ¢ da mesma ordem de grandeza
que 4-5 ligacoes de hidrogenio

Termodinamica de enovelamento de proteinas

Proteina AGO (kcal/mol) AHO (kcal/mol) | TASO (kcal/mol)
Cl2 -6.62 -32.26 -25.64
EglinC -8.82 -27.48 -18.66
RNAse T1 -8.96 -67.16 -58.22
Citocromo ¢ -8.87 -21.27 -12.40
Barnase -11.69 -73.37 -61.71

Fonte: Lesk, A. Introduction to protein science. Oxford University Press, 22 edicéo, p. 352 (2010)



TABLE 8.5 Turnover numbers of some enzymes

Turnover number

Enzyme (per second)

Carbonic anhydrase 600,000

3-Ketosteroid 280,000
isomerase

Acetylcholinesterase 25,000

Penicillinase 2,000

Lactate 1,000
dehydrogenase

Chymotrypsin 100

DNA polymerase | 15

Tryptophan synthetase 2

Lysozyme 0.5




TasLE 8.7 Enzymes for which k_ /K, is close to the
diffusion-controlled rate of encounter

Enzyme k.../Ky(s7'M™)
Acetylcholinesterase 1.6 X 108
Carbonic anhydrase 8.3 X 10’
Catalase 4 X 107
Crotonase 2.8 X 108
Fumarase 1.6 X 108
Triose phosphate isomerase 2.4 X 108
B-Lactamase 1 X 108
Superoxide dismutase 7 X 10°

Source: After A. Fersht, Structure and Mechanism in Protein
Science: A Guide to Enzyme Catalysis and Protein Folding (W. H.
Freeman and Company, 1999), Table 4.5.



Chymotrypsinogen
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Chymotrypsin

Chymotrypsinogen




Chymotrypsin - Chymotrypsinogen

Active enzyme Inactive enzyme






A triade catalitica converte a Ser'9 em um
potente nucledfilo

Alkoxide
Asp 102 His 57 Ser 195 ( ion
o ¥ AL e o
/\C o EEETEERS H\N/\N ------- HT N\~ P I H\N/\ —H N~



Mecanismo de hidrolise da ligacao peptidica pela

General-base catalysis General-acid
/ catalysis
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Mutacao sitio-dirigida de residuos da triade catalitica da
subtilisina
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Biochemistry, Sixth Edition
© 2007 W.H.Freeman and Company



Estabilizacao do intermediario tetraédrico

Oxyanion hole




Explicacao para a especificidade da enzima
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(a) Chymotrypsin (b) Elastase

(c) Trypsin (d) Subtilisin




Explicacao para as diferentes especificidades
demonstradas por chymotrypsin, trypsin, elastase

Val 190

Val 216

Chymotrypsin Trypsin Elastase



CYSTEINE PROTEASES ASPARTYL PRCI:TEASES
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Slope = Kn/V

MaX

1/V,

Intercept = -1/Kj,

Intercept = 1/V,,,.,

0 1/[S]



Competitive

Substrate \ inhibitor \

Enzymy Enzymy

Uncompetitive

Substrate \ ( inhibitor Substrate \

Noncompetitive

inhibitor \
Enzymy Enzymy
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