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A ligacdo peptidica

sequéncia de aminoacidos

Estrutura Primaria

Os angulos

¢ (phi) e y (psi) tém
“livre” rotacao

@ a-carbon

@ Carbonyl carbon
(O Hydrogen
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@ Oxygen

@ Sidechain
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Estrutura Primaria

Algumas combinacdes dos angulos

¢ (phi) e y (psi) ndo sdo
permitidas.

ColisOes estéricas
nao-favoraveis
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“folding local”

Estrutura secundaria das proteinas

enovelamento ao longo

de pequenas se¢des da

cadeia polipeptidica

* interagdo entre
aminodcidos adjacentes

* ligacGes de hidrogénio

entre grupos R E i oh
* a-hélice ~
6&4:&
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Estrutura Secundaria

* “turns”
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Estrutura Secundaria: hélice a

hélice a
3,6 aminoacidos por volta
passo = 5.4 A
1A=101"m

grupos-R — para fora

ligacOes de H entre
(1) C=0-++H-N (4)
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Estrutura Secundaria: hélice a

Estrutura Secundaria: hélice a

hélice alfa de mao
direita

a ligacao de
hidrogénio esta
representada por
linhas pontilhadas

Reoresiduod + 4

as ligacoes de

hidrogénio ocorrem :
dentro de uma 7
sequéncia de

] y ¢ an" AN I
residuos de b/ feditid
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helice.msv
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Estrutura Secundaria: hélice a
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mao esquerda mao direita

Estrutura Secundaria: hélice a

@ Carbon
amino-terminal O Hydrogen
@ Oxygen
@ Nitrogen
@R group
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Estrutura Secundaria: hél

Hélice 310 Hellce a Hélice n
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3,0 aa/volta 3,6 aa/volta 4,0 aa/volta
1 passo = 4,8A passo =5,4 A passo = 6,0 A
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- Alpha helix -47 180 36 15
3-10 helix -49 -26 180 3.0 2.0
22 Pi-helix 57 70 180 44 115
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Estrutura Secundaria: hélices

Hélice 3, Hélice a Hélice n

@
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Estruturas Secundarias:
hélice a

ligacao de hidrogénio
dentro da mesma hélice
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Estruturas Secundarias: folhas g

ligagao de hidrogénio (entre fitas B — folha 8 )

v v g ’
g - Ql
ofl O 3 *

N——>C

fitas anti-paralelas [Neereso]

Estruturas Secundarias: folhas

ligagdo de hidrogénio (entre fitas  — folha B )

P C<—N™

fitas paralelas [JNEeEe=ol
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Estruturas Secundarias:
folhas B pregueadas

ligacao de hidrogénio
(entre fitas p > folha )
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fitas anti-paralelas &4

Folha 3: paralelas e antiparalelas

{2 N

antiparalelas paralelas
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Estruturas Beta Anti-paralelas
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Estruturas Beta Paralelas
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Lehninger Principios de Bioquimica
David L. Nelson y Michael M. Cox

typo Il typa II'
ype Il type III*
gamma turn invarse gamma turn
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Estruturas “p turns”

Estruturas “turns”
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Principais Elementos de Estrutura Secundaria

Folha beta paralela

Folha beta anti-paralela W
. ) g

Estrutura Terciaria

“Folding global”
determinada por interagdes entre as cadeias
H interagées de van
laterais (grupos R) o W
L hidrofdbicas
ligagdo de
hidrogénio

ligagao
dissulfeto

“esqueleto”
polipeptidico

ligagdo
ionica
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Estrutura quaternaria

* Mais que uma cadeia polipeptidica
juntas por

— interagdes fracas

colageno

(a) Collagen (b) Hemoglobin

hemoglobina
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Estrutura de Proteinas (review)

(a) Primary S
structure

10

seqliéncia de
aa

ligacoes
peptidicas

determinada
pelo DNA
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Estrutura de Proteinas (review)

(a) Primary

structure

10
seqiiéncia de o Hellx
aa (b) Secondary structure
ligagGes 2°
peptidicas grupos R
determinada ::_g;goeﬂs de
pelo DNA idrogénio

Estrutura de Proteinas (review)

(a) Primary

structure

10
seqiiéncia de o Helix

{b) Secondary structure
?—a ~ (c) Tertiary structure =~
igacoes 2° 30
peptidicas
grupos R rupos R

determinada ligagdes de interacdes nao-
pelo DNA hidrogénio covalentes,

ligagdes dissulfeto
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Estrutura de Proteinas (review)

RIS
SRR

- B Pleated sheet

~ Ay

\ varias cadeias
interagGes fracas
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(a) Primary “e

structure \\

10
seqiiéncia de o Helix

(b)Secondary structure T T~ -—- .
?_a ~ (c) Tertiary structure T~
igacoes 2° 30
peptidicas
grupos R rupos R

determinada ligagdes de  interagbes nao- () Quaternary structure
pelo DNA hidrogénio  covalentes,

ligagoes dissulfeto

estrutura primaria:

AU H o ® w._.o0 R W .o g Carboxyl
end "\'+T 1 I o ] | 'I‘ 1 I end
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1 | i 1 | i ] | i
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estrutura secundaria:

Hydrogen bonds between « helix

£ .
Niveis
. amino acids at different
estrut u ra ' s locations in polypeptide
chain
. o
nas proteinas

wfc1m BIT 768 BIOINFORMATICA | ¥ nbidtec Ignez Caracelli & Julio Zukerman

N

B polypeptide

3/20/2019

21



¥ mbidtec Ignez Caracelli & Julio Zukerman

<1:7m BIT 768 BIOINFORMATICA |

=
w

¥ wbidtec Ignez Caracelli & Julio Zukerman

<17 BIT 768 BIOINFORMATICA |

S

ligagdo peptldlca folhas B

folhas g
antiparalelas  ¢oihas 8

antiparalelas

+180

folhas B
paralelas

ligagao peptidica

hélice tripJa do colageno

folhas B

/“ , hélice ade

mao esquerda

120
60
’g " — hélice 3,,
5 | hélice a de
3  -60 méo direita
~ hélice ©
-120 |-
-180 A A
-180 0 +180

folhas
paralelas

+180

120

® (grau)

Grafico de Ramachandran

hélice tripja do colageno

B

neiice o de
mao esquerda

Grafico de Ramanchandran

60
) = hélice 3,,
o 3T
5 | hélice a de
> -60 mao direita
~ hélice =
=120
-180 — -
-180 o +180
@ (grau)
Estrutura Secundaria () v (%)
hélice o de mio direita (o) -57 —47
folha B pregueada paralela (TT) -119 113
folha P pregueada anti-paralela Q5 —139 135
hélice de mio direita 315 (3) —49 —26
hélice de mio direita 7 (1) -57 -70
colageno (C) -51 153
hélice o de méo esquerda (o) 57 47
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Grafico de Ramachandran
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= Downloads

= Contact us Search by sequence
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;
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Go to PDB code:

ORT

Top page 1 @ Protein @ Ligands @ Prot-prot @ Links ———

Oxygen transport PDB id 1hbs i
PDB id: 1hbs &PLinks  PROCHECK.
Name: Oxygen transport .
Title: Refined crystal structure of ¥ 8. |. Restrained least-squares

refinement at 3.0-angstroms resolution
Structure: Hemoglobin s (deoxy) (alpha chain). Chain: a, c, &, . Engineered: yes.
Hemoglabin s (deaxy) (beta chain). Chain' b, 4, f, h. Enginesred: yes
Source: Homo sapiens. Human. Organism_taxid: 9606. Organism_taxid: 9608
Biol. unit: @ Tetramer (from PQS)
Resolution: 3.004 R-factor: 0.254
Authors: E.A.Padlan,W.E.Love
Key ref: E.A.Padlan and W.E.Love (1985). Refined crystal structure of deoxyhemoglobin
S. |. Restrained least-squares refinement at 3.0-A resolution. J Bio! Chem, 260,
8272-8279. PubMed id: 4008491
Date: 02-Jun-82 Release date: 29-Jul-82

Protein chains H O @G eo&yaﬁphmn!ik?

P69905 (HBA_HUMAN) - Hemoglobin subunit alpha

Protein chains

t@@@@m aa’

OO @ @6aar Protein chains @@ @@ so‘-ﬂ's«s!hmn’hz
Ligands P68871 (HBB_HUMAN) - Hemoglobin subunit beta
HEW <8

* Residus conservation anslysis

Key: PiamA domain  —miiii— Secondary structure +————— GATH domain
* PDB and UniProt seqs differ at 1 residue position (black cross)

Gene Ontology (GO) functional ion |

[ Cellular component  hemoglobin complex 2 terms

| Biological process transport 6terms
Biochemical function protein binding 7 terms

Grafico de Ramachandran

pdblhbs
=T

| — -

Antiparallel Collagen triple
Bsheets parallel  helix  piope twisted
. 3 sheets B sheets
+180 > v Left-handed
o helix
5 =
£ ]
Z A
i - Right-handed
3. « helix
-120 [
-180
-180 0 +180
| ¢ (degrees)

-3 L35 -2 45
Phi (degreec)

1hbs - 3,00 A
baixa resolugao

3/20/2019

25



it hl)TCC I

gnez Caracelli & Julio Zukerman

s'r"kw; BIT 768 BIOINFORMATICA | ) bidtec  Ignez Caracelli & Julio Zukerman

-

BIT 768 BIOINFORMATICA | x

e

1em

[

~N

Grafico de Ramachandran

mesma proteina
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Principais formas tridimensionais

fibrosas
exemplo: colageno

Irving Gois/ Gais Archives Trust. Copyright Howard HUghes Medical Institute. Rerroduced with pirimssion.
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Principais formas tridimensionais

globulares
exemplo: mioglobina
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