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e Mais de 3 bilhoes de nucleotideos

e O genoma humano se fosse escrito em paginas de papel A4
necessitaria de mais de 500.000 paginas



GenBank and WGS Statistics
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GenBank Overview

What is GenBank?

GenBank 2 is the NIH genetic sequence database, an annotated collection of all publicly available DNA sequences (Nucleic Acids
Research, 2013 Jan;41(D1):D36-42). GenBank is part of the International Nucleotide Sequence Database Collaboration, which comprises

the DNA DataBank of Japan (DDBJ), the European Nucleotide Archive (ENA), and GenBank at NCBI. These three organizations
exchange data on a daily basis.

A GenBank release occurs every two months and is available from the fip site. The release notes for the current version of GenBank
provide detailed information about the release and notifications of upcoming changes to GenBank. Release notes for previous GenBank

releases are also available. GenBank growth statistics for both the traditional GenBank divisions and the WGS division are available from
each release.

An annotated sample GenBank record for a Saccharomyces cerevisiae gene demonstrates many of the features of the GenBank flat file
format.
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Protein data bank (PDB)

https://www.rcsb.org/

Careers
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https://www.rcsb.org/
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> \ 7\ 4 New: More Computed Structure Models (CSM) available

Al st Molecule of the Month

RCSB Protein Data Bank (RCSB PDB) enables breakthroughs in
science and education by providing access and tools for exploration,
visualization, and analysis of:

a Experimentally-determined 3D structures from the Protein Data
Bank (PDB) archive

a Computed Structure Models (CSM) from AlphaFold DB and
ModelArchive

These data can be explored in context of external annotations providing
a structural view of biology.
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https://journals.iucr.org/m/issues/2023/04/00/me6233/index.html '.)

editorial

STRUCTURAL
BIOLOGY

ISSN 2059-7983

AlphaFold and the future of structural biology’

Randy J. Read,”* Edward N. Baker,”* Charles S. Bond,* Elspeth F. Garman® and
Mark ). van Raaij**

Structural biologists quickly embraced the advantages that these models bring
(Perrakis & Sixma, 2021), including insights into improved construct design, the
generation of compelling hypotheses about interacting proteins or domains, and the
acceleration of structure solution by molecular replacement (Millan er al., 2021) for
crystallography or docking for electron cryo-microscopy (cryo-EM). A particularly
notable example was integrative modelling of the nuclear pore complex by combining
AlphaFold (Jumper et al., 2021) and Rose TTAFold (Back et al., 2021) models with cryo-
clectron tomography and complementary data (Mosalaganti et al., 2022).

Most structural biologists are aware that the models are not actually as accurate as
experimental structures. The backbone accuracy measured in CASP does not ensure the
accuracy of all coordinates including side chains. An objective evaluation of how well
different models explain experimental diffraction data showed that experimental struc-
tures from alternative crystal forms (in spite of different crystal-packing interactions) are
generally better than AlphaFold models (Terwilliger er al., 2023). It has also been
reported that Alphalold models perform less well than experimental structures as targets
for the computational docking algorithms used in drug design (Karelina et al., 2023).

556  htps://doi.org/10.1107/52059798323004928 Acta Cryst. (2023). D79, 556-558
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PDB Statistics: Overall Growth of Released Structures Per Year
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All Statistics




PDB Statistics: Growth of Structures from X-ray Crystallography Experiments
Released per Year

Experimental methods such as X-ray crystallography, NMR spectroscopy, and 3D electron microscopy are used to determine the location of each atom relative to each other in the

molecule.
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All Statistics

PDB Statistics: Growth of Structures from NMR Experiments Released per
Year

Experimental methods such as X-ray crystallography, NMR spectroscopy, and 3D electron microscopy are used to determine the location of each atom relative to each other in the

molecule.
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All STaUsucs

PDB Statistics: Growth of Structures from 3DEM Experiments Released per
Year

Experimental methods such as X-ray crystallography, NMR spectroscopy, and 3D electron microscopy are used to determine the location of each atom relative to each other in the

molecule.
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Classificacdo de Proteinas por Funcgdao

CATALITICA: enzimas

ARMAZENAMENTO: ovalbumina (ovos), caseina (leite),
zeina (milho)

TRANSPORTE: hemoglobina

COMUNICACAO: hormdnios (insulina) e
neurotransmissores

CONTRATEIS: actina, miosina

PROTECAO: imunoglobulina, fibrinogénio, fatores de
coagulacao do sangue

TOXINAS: veneno de serpente
ESTRUTURAL: queratina (cabelo), colageno



* Proteinas Estruturais: Tenddes, ligamentos, coagulos de
sangue (e.g., colageno e gueratina)

* Proteinas Contrateis: Musculos,
microtubulos (e.g., citoesqueleto, fuso
mitaotico, cilios, flagelos)
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S lares

Proteinas de armazenamento
(e.g., albumina)

. + Proteinas cataliticas, transporte, protecao:
enzimas, hemoglobina, imunoglobulinas,
receptores de membrana




Alvos Moleculares
para Farmacos




Alvos para farmacos “riase —

Considerando os 100 farmacos de
maior sucesso no mundo tem-se:

1.357 farmacos em uso
terapéutico

10

] E enzim
W proteinas enzimas -
B receptores transmembranicos
B acidos nucléicos + lipideos + [0 canais iGnicos

polissacarideos ] receptores nucleares
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atorvastatina calcica

Redutor de colesterol;
O maior sucesso de vendas da historia

Wl US$ bilhdes 12,00 Ta 1208
10,86
9,23
7,90

2002 2003 2004 2005 2006 2007

Cs3H3sFN,O = 76 dtomos
US$ 140,79 milhdes/atomo!!!
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b Product (company)
Comirnaty (Pfizer/BioNTech)

Humira (AbbVie)

Spikevax (Moderna) 17.7

Keytruda (Merck & Co.) 17.2
Revlimid (Bristol Myers Squibb) 1%?1'8
Eliquis (Bristol Myers Squibb) .210'8
Stelara (Johnson & Johnson) 77 9.1
Biktarvy (Gilead Sciences) _’,.38-6
Opdivo (Bristol Myers Squibb) :”()6 W2021
Trulicity (Eli Lilly) e g0 2020
'[l) ;3 1|O 1|5 ZIO 2|5 3IO 3|5 4IO
Sales (US$ billions)
NATURE REVIEWS | DRUG DISCOVERY VOLUME 21 APRIL 2022 251

https://doi.org/10.1038/d41573-022-00047-9



2or cjtie esiuclamos prot

Talvez a melhor resposta que possa ser dada
seja porque as proteinas sustentam todos os
aspectos da atividade biologica.

« As proteina s&o essenciais para 0s organismos
« As proteinas constituem, em média, 15% da
massa corporal

v' Grande parte do tecido do nosso corpo é
constituido de proteina.

v Proteinas desempenham funcdes vitais que
mantem o organismo funcionando
adequadamente

« Algumas proteinas sao economicamente
atrativas
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