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Desenvolvimento da Bioinformatica
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Wellcome Sanger Institute
Snapshots of our history

1992-2020

Founded to sequence the human genome, the Sanger Institute today is a biomedical research
centre recognised globally for undertaking large-scale geneme science that forms the
foundations ef knowledge in biology and medicine.

1993
The Sanger Centre opens

The genome sequencing facility is named after Fred
Sanger, the double Nobel Laureate who devised the
method for DNA sequencing used in the Human
Genome Project. A modest individual, Sanger
reluctantly gives permission for the use of his name.
Having accepted, however, he cautions... “it better be
good”.

& The Sanéeﬁrl

https://www.sanger.ac.uk/about/who-we-are/history-of-the-sanger-institute/ .
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1996
The yeast genome
sequence

The Sanger Centre makes the single largest
contribution to sequencing the first complete genome
from a eukaryotic organism (an organism whose cells
have nuclei) (12,000,000 bases). Saccharomyces

brewing and baking. It is also an experimental model
organism widely employed to study the functions and
interactions of genes. Over half of the 6,000 genes
revealed by the sequence are previously unknown.

& The veast

cerevisiae is a yeast used for millennia in winemaking,
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Image Credit: CDC / Alissa Eckert and James Archer

[& The tuberc.... |

1998
The tuberculosis bacterium
genome sequence

Mycobacterium tuberculosis causes tuberculosis in
hundreds of millions of people worldwide, most in low-

and middle-income countries. It is one of the first
bacteria sequenced and the first of many pathogens
sequenced at the Sanger Centre. The sequence
(4,000,000 bases) contains 4,000 genes and offers
new strategies for diagnosis, prevention and treatment
of tuberculosis.

2000

dit: Bob Goldstein. Licence: CC BY-SA3.0

Caenorhabditis elegans

1998
The first animal genome

sequence

Caenorhabditis elegans (100,000,000 bases) is a
nematode worm widely used as an experimental
model organism. John Sulston, the founding Director
of the Sanger Centre, won the Nobel Prize for
describing its developmental lineage, and the
sequencing of "the worm" was fundamental in
developing the tools to sequence the human genome.
The sequence has enabled C.elegans to provide
profound insights into development, neurobiology and
ageing.

[ The first a

2000
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Chromosome 13: 32.314,419-32.403,007

View of data on human chromosome 13 in Ensembl

2000

2000
The Ensembl genome
browser

Built as a collaboration between the Sanger Centre
and EMBL's European Bioinformatics Institute (EMBL-
EBI), Ensembl contains genome databases for
veriebrate species: Used extensively by the global
researchicommunity, it Enables access t0.genonie
sequences andimportant additional informationion
genome structure and function. It continues to expand
and provide Services today.

[&1 The Ense...
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2000

The Cancer Genome project

The proj
mutated
By 2020
through

' 2002

The mouse genome
sequence

The Sanaer Institiite is a leader in the International

o A R, : }’ - | : 2009
RN T B ' ' ' " The first complete cancer
genomes are sequenced

Comprehensive genome sequences of a malignant
melanoma and a lung cancer by Sanger Institute
researchers reveal all the mutations in cancer

The ﬁn is hEd human genomes for the first time. Analysis of the lung cancer

R EER S - g genome suggests a typical smoker acquires one
NN REREREEE genome sequence IS mutation in a lung cell for every 15 cigarettes smoked.
published

Analysis of the finished human genome is published

2009

S i S Computational tools for
it analysing human genome

AMTITTAMG ¢ sequences : . ,
image credit: Russ London at English Wikipedia. Licence: CC BY-SA 3.0 ' AT q
presented as a series of books at the Wellcome Collection, ET——— Sanger researchers develop the Burrows-Wheeler
of DNA code are written into more than a hundred volumes, N " S 2 . . i = d
: (217520 (217540 (217560 (217580 i Alignment (BWA) tool. The freely available software
CTTTTCATTTGTGATT ARAATTTGTTAATATTATATTTAGCATTATTTTTOCTGTTTAAAATTTCCAATTGGTATAGCTTGTT

aligns short reads of DNA sequence produced by next-
generation technologies against a reference
sequence, such as the human genome, more
accurately and faster than existing tools. BWA remains
in use today and by 2020 has been cited over 17,000
times.

‘T Computati. 1 O
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2012
The gorilla genome

sequence

The DNA sequence (3,000,000,000 bases) of]
female gorilla, named Kamilah, provides insig
the evolution of the great apes, which include
sapiens. It sheds new light on human languag
development, neurodegenerative iliness, and
information relevant to survival of mountain g(
species.

e Zebrafish: Modelling human disiie. © ~»

LEBP/
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[& The qorilla

Veren (£ YouTube

2017
Sequencing mosquito
genomes reveals spread of
insecticide resistance
across Africa

Vermasta.. Compartir

2013
The zebrafish genome
sequence

The zebrafish is an important experimental model
organism used to understand embryonic development
in/health and disease. Sanger’s zebrafish genome
sequence (1,600,000,000 bases) reveals that humans
share about 70 per cent of their genome with the
zebrafish. Zebrafish becomes a model of choice in
screening and testing new treatments for a range of
diseases.

[© The zebraf...

|

. . - - . . . .

Anopheles mosquitos transmit the malaria parasites
that cause hundreds of thousands of deaths every
year. In the largest study of Anopheles mosquito
genomes to date, Sanger researchers with African
collaborators discover that mosquitos are extremely
genetically diverse, providing clues as to why they
quickly become insecticide-resistant.

| & Sequencin... |

;,‘
|

2020
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2002

The protozoan causing the
deadliest form of malaria is
sequenced

Plasmodium falciparum |
each year, predominantl 2005
The genome sequence ¢

. S { The genome sequence of
improves understandin / -

severe disease, enablegs p = the prOtOZO&n causing
treatments, and become . sleeping sickness

spread of resistance to ¢ i : 5
Trypanosoma brucei, transmitted by tsetse flies,
causes sleeping sickness, a common and deadly
disease in sub-Saharan Africa. The genome

2006 Ry 2005
The genome sequence of o The genome sequence of

the protozoan causing S U the protozoan causing
leishmaniasis e b amoebic dysentery

Leish g . " £ disfiquri Entamoeba histolytica is an intestinal parasite which
2o TTaNE SPECES DAIDE 2 SPECUM Of Cengung causes the bowel disease amoebiasis, a significant

and someti_mes fatal diseases. Two mi"io_n p'eOPIe in ™ J cause of iliness and death in low- and middle-income
100 countries are affected each year. Scientists at the ‘ f ‘A tropical countries. The genome sequence (23,700,000
Sanger Institiite seaiience 24 of the 36 chromosomes = ha \ nrovidad hy @annar v rchers provides new

lataria parasites invade red blood cells

in the ¢ tion of this major
(32,801 :
search

The genome sequence of
the worm causing
schistosomiasis

Sanger Institute researchers publish the complete
sequence of Schistosoma mansoni (363,000,000
bases), a parasitic worm transmitted in drinking water
and responsible for schistosomiasis which affects 200
million people worldwide. The genome sequence
provides a foundation for understanding the parasite's
complex biology enabling further research into new
treatments. 12

Image Credit: Cynthia Goldsmith and Luciana Flannery, CDC
smission electron microscopic image of Leishmania major

| ] The qeno.

|
i
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2020

Sequencing of Covid-19
genomes to monitor the
pandemic at a national
scale

Partners in the COVID-19 Genomics UK consortium
(COG-UK), the Sanger Institute generates genomes at
scale for national surveillance of the UK pandemic.
The data enables tracking virus spread in real time,
detection of new hypertransmissible strains,
monitoring vaccine effectiveness and supports public
health authorities in tackling local outbreaks.

Em 48 horas, brasileiros
sequenciam genoma

do coronavirus

ESTADAO contetido

Giovana Girardi

Em s6 48 horas desde a confirmacao do primeiro caso no Brasil dt
pelo novo coronavirus, pesquisadores brasileiros conseguiram sec,_ _.
genoma do virus que chegou ao Pais. O trabalho foi conduzido por

cientistas do Instituto Adolfo Lutz, do Instituto de Medicina Tropical da

13
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Fonte: ARAUJO et al. (2008, p. 146)

por algoritmos oriundos da
informatica

Interpretac¢ao da linguagem dos genes

Aprendizado automatico a partir de

partir dos dados

Geragdo hipétesesa | |

_—_—_—_—_J

grandes volumes de dados

Criagao de bancos de

Bioinformatica I— dados

codigo genético

Leitura das informagoes contidas no

Construgao de programas
computacionais que
automaticamente melhoram seu

desempenho com a experiéncia

*» Ciéncia e tecnologia de aprendizagem, gestao e processamento de
informacao bioldgica - utilizacao de métodos computacionais, matematicos
e estatisticos para analisar dados bioldgicos, bioguimicos e biofisicos

7

% Biologia molecular, computacao, estatistica, matematica, engenharia

14
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Bases de dados primarias
Nucleotideos
GenBank (NCBI)
ENA (European Nucleotide Archive-EMBL-EBI)

DDBJ (DNA Bank of Japan)
NDB (Nucleic acid database) Bases de dados secundarias
Proteinas Proteinas
SWISS-PROT ProSite
UniProtKB Pfam
PDB (Protein Data Bank) Otras
Gene-Ontology
T Refse
Bases de dados especializadas i

ZFIN (Zebra fish)

Flybase (D. melanogaster)

TAIR (Arabidopsis)

ENSEML (Homem, camundongo e outros)
KEGG (Metabolic pathways)

OMIM (Human genetic disorders)

SGD (Saccharomyces)

15
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Entendendo as ferramentas!!!

BLAST https://blast.ncbi.nlm.nih.gov/Blast.cgi

BaSIC Local Allgnment Sea rCh T°°l BLAST+2.10.1 is released - Fix for TBLASTN Multi-Threading issue.

BLAST finds regions of similarity between biological sequences. The program This version supports pulling databases from our FTP site as well from
compares nucleotide or protein sequences to sequence databases and cloud providers or our BLAST+Docker solution.
calculates the statistical significance. Learn more

Thu, 18 June 2020 12:00:00 EST MGE BEAST HEWS .

Web BLAST

BLAST Genomes

on name, scientific name, or tax id m

Human Mouse Rat Microbes

16
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Alinhamento de sequéncias Busca de sitios homodlogos

Homdlogos — origem comum em |

l
% . . N
© Grandes bancos de dados I organismos diferentes. N3o indica |

I o
a mesma funcao |

l____________J

% Cadeias curtas de alta similaridade

% E-value <1 e%® — muito confidvel

17
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Graphic Summary Alignments Taxonomy

Sequences producing significant alignments Download ~ Manage Columns ~  Show 2]
selectall 100 sequences selected GenPept  Graphics
Destton S | s | ot o | o ||
histidine ammonia-lyase [Mus musculus] 148 397 19% 8e-33 100.00% NP_034531.1
histidine ammonia-lyase [Mus caroli] 147 396 19% 2e-32 98.78% XP_021029505.1
histidine ammonia-lyase [Mastomys coucha] 143 389 19% 3e-31 96.34% XP_0312045984.1
histidine ammonia-lyase [Arvicanthis niloticus] 143 387 19% 3e-31 96.34% XP_034343177.1
histidine ammonia-lyase [Meriones unguiculatus] 143 380 19% 4e-31 9512% XP_021511140.1
histidine ammonia-lyase [Grammomys surdaster] 142 382 19% 5e-31 96.34% XP_028638877.1
histidine ammonia-lyase [Rattus norvegicus] 142 387 19% 9e-31 95.12% NP_058855.1
histidine ammonia-lyase [Cricetulus griseus] 141 380 19% 1e-30 95.12% XP_003501465.1
PREDICTED: histidine ammonia-lyase [Peromyscus maniculatus bairdii] 140 379 19% 3e-30 93.90% XP_0065988520.1
histidine ammonia-lyase [Mus pahari] 140 387 19% 3e-30 95.12% XP_021060879.1
histidine ammonia-lyase [Nannospalax galili] 140 370 19% 4e-30 91.46% XP_008830287 1
histidine ammonia-lyase isoform X2 [Leptonychotes weddellii] 132 354 19% 4e-30 86.59% XP_030893358.1
histidine ammonia-lyase [Mesocricetus auratus] 139 378 19% 6e-30 92.68% XP_005068059.1
histidine ammonia-lyase isoform X1 [Leptonychotes weddellii] 132 353 19% 1e-29 86.59% XP_030893357.1
histidine ammonia-lyase [Microtus ochrogaster] 138 378 19% 1e-29 9268% XP_005358216.1
histidine ammonia-lyase isoform X2 [Pan troglodytes] 137 365 19% 1e-29 91.46% XP_(O2d428 :
I histidine ammonia-lyase isoform X2 [Nomascus leucogenys] 137 362 19% 2e29 91.46% xP_ (SRS

18
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AlignmentScores [JJ<40 [40-50 []50-80 [H]80-200 [W>=200

Distribution of 50 Blast Hits on the Query Sequence

IMouse-over to show defline and scores. Click to show alignments

Distribution of the top 200 Blast Hits on 100 subject sequences

Color Key for Alignment Scores

{40 40-50
1. 5500 11000 16500 22000 27500
1 21018m =
0 50 100 150 200 --— st = = +
X Download v GenPept Graphics sortby: | E value v

histidine ammonia-lyase-like [Leptonychotes weddellii]
Sequence ID: XP_030895515.1 Length: 384 Number of Matches: 9

Range 1: 167 to 239 GenPept Graphics ¥ Next Match

Score Expect Method Identities Positives Gaps Frame
126 bits(317) 3e-33 Compositional matrix adjust. 63/73(86%) 65/73(89%) 5/73(6%) +2

Query 14567 ALDYLAIGVHELAAISERRIERLCNPSLSELPAFLVAEGGLNSGFMIAHCTAAALGKDT- 14743
ALDYLAIGVHELA+ISERRIERLCNPSLSELP FLVAEGGLNSGFMIAHCTAAALGK+T
Sbjct 167 ALDYLAIGVHELASISERRIERLCNPSLSELPPFLVAEGGLNSGFMIAHCTAAALGKNTA 226

Query 14744 ----PLVRTQACP 14770
P RTQACP
Sbjct 227  QEYCPFPRTQACP 239
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CI u Sta I Omega https://www.ebi.ac.uk/Tools/msa/clustalo/

Input form Web services Help & Documentation Bioinformatics Tools FAQ ® Feedback < Share

Multiple Sequence Alignment

Clustal Omega is a new multiple sequence alignment program that uses seeded guide trees and HMM profile-profile techniques to generate alignments between three
or more sequences. For the alignment of fwo sequences please instead use our pairwise sequence alignment tools.

Important note: This tool can align up to 4000 seguences or a maximum file size of 4 MB.
STEP 1 - Enter your input sequences

Enter or paste a set of

PROTEIN v

sequences in any supported format:

ad a file: Ningtn archivo seleccionado

STEP 2 - Set your parameters

OUTPUT FORMAT

‘ ClustalW with character counts -

The default settings will fuifill the needs of most users.

(Click here, If you want to view or change the default seftings.)

STEP 3 - Submit your job

(O Be notified by email (Tick this box if you want to be notified by email when the results are available)

20
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G.gallus
M.musculus
T.cruzi

T.grayi

G.gallus
M.musculus
T.cruzi

T.grayi

G.gallus
M.musculus
T.cruzi

T.grayi

G.gallus
M.musculus
T.cruzi

T.grayi

G.gallus
M.musculus
T.cruzi

T.grayi

G.gallus
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T.cruzi
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YT o

MPRYTVHVRGEWLAVPCPHGTNTVGIWLGK EAVRRYMKNKPDNGGF TSVEEVKFFVRRCKG
MPRYTVHVRGEWLAVPCODGKLTVGWLGREAVRRYMKNKPDNGGF TSVDEVQFLYVHRCKG

LGLLDLDDTVEDAL EDNEFVEVVIEGDIMSPDF IPSQPEGVHLYSKYREPEQYISLDGNS
LGLLDNEDEL EVAL EDNEFVEVVIEGDVMSPDF IPSQPEGVFLYSKYREPEKYIALDGDS
--------------------------------------------------- MRVILDGCS
--------------------------------------------------- MKVTLDGCS

. *x%x =%

LTTQDLVNLGKGL - YKIKLTPEAEAKVKQSREVIERIVKEQTVWYGITTGFGKFARTVIP
LSTEDLVNLGKGR-YKIKLTSIAEXKVQQSREVIDSIIKERTWYGITTGFGKFARTVIP
LTPDVLYALGYEKGATIEISDEAVARITAARAVIDKIVNDRQTVYGINTGFGKFESTIIP
LTPDALYALGHEKDSTILLAEEAIRRINAGRAVIDKIVNERQTVYGINTGFGKFESTVIP

*: . = xx .* o = .* 38: *:::: _8**8.3313** X:#*

NSKLMELQMNLVRSHSAGYGKPLTPERSRMLLALRINVLAKGYSGISLETLQQVIEAFNA
ANKLQELQVNLVRSHSSGVYGKPLSPERCRMLLALRINVLAKGYSGISLETLKQVIEAFNA
PHQLEELQLNLIRSHSACVGEPLTPERARMMLALRVNVLCKGHSGIRLETVQKYVKAFNA
PNQLVDLQLNLIRSHSACVGEPLKPQRARMMMALRINILCKGHSGIRLETVEKYVKAFNA

:8 ::::x#:txxx: x*:*x.a:t.x#::xxt:#:x_x::x## xtt::: ::*3**

SCLPYIPEKGTVGASGDLAPLSHLALGLTGEGKMIWSPK - SGHADAKYVLEAHGLEXPITLY
SCLSYVPEKGTVGASGDLAPLSHLALGLIGEGKMWSPK - SGHADAKYVLEAHGLKPIVLE
GVVPYIPEQGTVGASGDLGPLSHLALGMLGEGLLATLNNKXFRDAGSVLRELGVEPITLA
GVVPHIPEQGTVGASGDLGPLSHLALGMLGEGMLATLKNPVYFRDASTVLRELGVEPITLA

::*t:xt*#xx:#*.xtxxxxt#: L+ + 3 SR . =% xt. 8::*8.*

PKEGLALINGTOMITSLGCEAVERASAIARQADIVAALTLEVLEGTTKAFDTDIHAVAPH
PKEGLALINGTQMITSLGCEALERASAIARQADIVAALTLEVLEGTTKAFDTDIHAVAPH
AKEGLALINGTQFISALGAEAVVRARKIARLADVALAMSHEALRATNSTLNPDIHAVAPH
AKEGLALINGTQFMSALGAEAVVRARRIARLADVSLSMSHEALQSTYSSLNPDIHAVAPH

**xXX*tx***::::$$.3*: xx xxx **: o *'8:.* s XXX Xxx%

B an dhmma o cnn s a0 aa s o o e e e ot e By e bl L s e e o e R s e e aae e e S

179
179
62
69

239
239
129
129

298
298
183
189

358
358
249
249
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Vol P 1971 Criacdo do PDB.
R A G RR Em 1974 tinha 12 estruturas
24/06/21— 179210
https://www.rcsb.org

myoglobin hemoglobin carboxypeptidase A lactate dehydrogenase 22
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ncotw Q Search

BLAST Align Retrieve/ID mapping Peptide search SPARQL

“The mission of UniProt is to provide the scientiic community with a comprehensive, high-quallty and freely accessibe resource of protein sequence and functional Information.
VR Mo UnPro pra o the st SuRs-
UniRef UniParc Proteomes Cov-2 coronavirus protein entries and

@ receptors, updated independent of the
3 general UniProt release cycle

jiew SARS-Co s and

Sequence dlusters Sequence archive Proteome sets

Swiss-Prot (563,082)

S tps://www.uniprot.org
Supporting data

UniProt release 2020_04
Automatically Inflammation: the Good, the Bad and the Ugly | Cross-

annotated and not references to GlyGen and PathwayCommons | New automatic
reviewed. annotation system ARBA (Asso..

Literature citations, Taxonomy Subcellular locations
Records that avalt full B
manual annotation. Uniprot release 2020_03

Cross-ref. databases. Diseases Keywords Mitochondrial call for help | Cross-referencences to IDEAL and

XK @ BIOGRID-ORCS | Changes to ABCD, BIoGrid and MycoCLAP

EN
s cross-references | Un.

We'd like to inform you that we have updated our Privacy Notice to comply with Europe's new General Data Protection Regulation (GDPR) that applies since 25 May 2018.

Do not show this banner again

HOME | SEARCH | BROWSE | FTP | WELP | ABoUT Pfam

Pfam 33.1 (May 2020, 18259 entries)

The Pfam database is a large collection of protein families, each represented by multiple sequence
alignments and hidden Markov models (HMMs). Less.

Proteins are generally composed of one or more functional regions, commonly termed domains. Different
combinations of domains give rise to the diverse range of proteins found in nature. The identification of
domains that occur within proteins can therefore provide insights into their function.

pfam also generates higher-level groupings of related entries, known as clans. A clan is a collection of
Pfam entries which are related by similarity of sequence, structure or profile-HMM.

The data presented for each entry is based on the UniProt Reference u on
individual UniProtK sequences can still be found by entering the protein accession. Pfam full alignments

° are available from searching a variety of databases, either to provide different accessions (e.g. all UniProt
x g and NCBI GI) or different levels of redundancy.

QUICK LINKS ~ VIEW DOMAIN ORGANISATION OF A PROTEIN SEQUENCE

SEQUENCE SEARCH  Enter a sequence identifier (e.g. VAV_HUMAN) or accession
VIEW A PEAM ENTRY  (&:9- P15999).

[P co— o | Exarpic |

You can use UniProt and metaseq accessions or identifiers, as well as
VIEW A SEQUENCE  NCBI 'GI" numberst?. GI numbers should be in the form "494110381

VIEW A STRUCTURE

HOME | SEARCH | BROWSE | FTP | HELP | ABOUT I‘ ‘ﬁm KEYWORD SEARCH

JuMP TO
Protein: IVD_HUMAN (P26440) 3
= 1 architacure 0 infractions 1 Mctre
mary
Sequence
This is the summary of UniProt entry IVD_HUMANE (P264401%).
Structures
- iptic Isovaleryl-CoA rial {ECO:0000305} EC=:
reetem Source organism: Homo sapiens (Human)c? (NCB] taxonomy 1D 9606¢5)
Length: 426 amino acids
Jump to... ¥ Reference Proteome: /
Ge

= Please note: when v start each new Pfam data release, we take 2 copy of basis of = see here. Itis that, aithough

Some Unibrot antrias may be removed sfter 3 Sfam ralase, thesa antres will not ba removed from Bfam unti the next Pfam dats relesse,
Pfam domains

This image shows the arrangement of the Pfam domains that we found on this sequence. Clicking on a domain will take you to the page describing that Pfam entry. The table below gives
the domain boundaries for each of the domains. More.

e

Download the data used to generate the domain graphic in JSON format.

2 6

Aql-Coa dh N 45 160 23

Acyl-Coa dh M 164 261
Boyl-Coa dh 1 273 421

Show or hide domain scores.
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Modelagem de proteinas por homologia

ﬂ %!3:52:.':?" SW I S S_ M O D E L Modelling Repository Tools Documentation Login Cred
nlar fur Moleculer Lite Scances

The Co

Start a New Modelling Project @

Target Sequence(s): Paste your target sequence(s) or UniProtKB AC here SUppOfted InpUtS e
(Formsat must be FASTA,
Clustal, Sequence(s) -

plsin string, or & valid
Target-Template Alignment = «

UniProtKB AC)
4 User Template -
= Upload Target Sequence File... & validate DeepView Project -
Peiea e Untitied Project
Email:

Optional

Search For Templates Build Model

https://swissmodel.expasy.org
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Max | Total | Quory | E | jgory | pccaseion Model 1 [1 1jgi: Crystal Structure of Rat Short
[CJ isovaleryl-coA dehydrogenase [Trypanosoma rangeli SC58] 707 707 98% 0.0 83% ESL07937.1 .
[C) isovaleryl-coA dehydrogenase [Trypanosoma theileri] 654 654 92% 0.0 81% ORC91678.1 C h a In Acy I -COA D e hyd roge n a Se Co m p I exe d
[} isovaleryl-coA dehydrogenase, putative [Trypanosoma brucei gambiense DAL972] 627 627 94% 0.0 76% XP 0117793121 .
[CJ isovaleryl-coA dehydrogenase, putative [Trypanosoma brucei brucei TREU927] 626 626 94% 0.0 76% XP 8282431 Wlth Acetoa CetyI'COA
[C) unnamed protein product [Trypanosoma congolense 1L3000] 595 595 98% 0.0 72% CCD16413.1
[ putative isovalery-coA dehydrogenase [Leishmania infantum JPCMS] 580 580 99% 00 71% XP 0014664861 Model 2 [J ivh: Structure of human
[ putative isovaleryl-coA dehydrogenase [Leishmania major strain Friedlin] 579 579 95% 0.0 71% XP_003721899.1
() putative mitochondrial isovaleryl-coA dehydrogenase [Leptomonas pyrrhocoris] 579 579 96% 0.0 71% XP_015659347.1 |Sova Ie ry|-C08 d e hyd rOge nase at 2 . 6 a ngSt roms
) putative isovaleryl-coA dehydrogenase [Leishmania mexicana MHOM/GT/2001/U1103] 577 577 98% 0.0 71% XP_003876667.1
(D putative isovaleryl-coA dehydrogenase [Leishmania braziliensis MHOM/BR/75/M2904] 575 575 99% 0.0 70% XP 001565860.1 reso I ut i on: structura I b as | S fo r Su bst rate
) isovaleryl-coA dehydrogenase, putative [Leishmania panamensis] 575 575 95% 0.0 71% XP_010700182.1
[0} isovaleryl-coA dehydrogenase, putative [Leishmania guyanensis) 573 573 99% 0.0 70% CCM16690.1 S p ec | f | C | ty
) isovaleryl-coA dehydrogenase, putative [Bodo saltans] 573 573 94% 0.0 69% CUE72386.1
) putative isovaleryl-coA dehydrogenase [Leptomonas seymouri] 566 566 91% 0.0 72% KPI87702.1
) putative isovaleryl-coA dehydrogenase, fragment [Trypanosoma vivax Y486] 554 554 85% 0.0 78% CCC52663.1
[C) isovaleryl-CoA dehydrogenase [Sandaracinus amylolyticus] 496 496 91% 2e-172 64% WP 053234518.1
) isovaleryl-CoA dehydrogenase [Nannocystis exedens] 494 494 90% 1e-171 64% WP 096327858.1
) isovaleryl-CoA dehydrogenase [Plesiocystis pag==—= 404 404 030, 3e-170 62% WP 008!
[} isovaleryl-CoA dehyd_rogw[ElhygmyQ % 2e-165 62% @
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Modelagem de proteinas por homologia

Y 4 f ,¢, l'.) | &5) UNIVERSITY OF MICHIGAN
Home Research COVID-19 Services Publications: People Teaching Job Opening News Forum Lab Only
Online Services : =
)Y

I-TASSER -
i Protein Structure & Function Predictions
LOMETS (The server ictions for 562478 proteins itted by 134278 users from 148 countries or regions)
COACH he template library was updated on 2020/07/11
COFACTOR I-TASSER (lterative Threading y Refi is a hi ical approach to protein structure and function prediction. It first identifies structural templates from the PDB by multiple
MetaGO threading approach LOMETS, with full-length atomic models by iterative template-based fragment assembly simulations. Function insights of the target are then derived by re-
MUSTER threading the 3D models through protein function database BioLiP. I-TASSER (as 'Zhang-Server') was ranked as the No 1 server for protein structure prediction in recent community-wide

. CASP7, CASP8, CASP9, CASP10, CASP11, CASP12, and CASP13 experiments. It was also ranked the best for function prediction in CASP9. The server is in active development with the
CEthreader goal to provide the most accurate protein structure and function ictions using state-of-the-art i Please report problems and questions at |-TASSER message board and our
SEGMER developers will study and answer the questi i (>> More about the server ...)
R Structure models for the 2019-nCov Coronavirus genome by C-I-TASSER Ne¥
ModRefiner
= [Queue] [Forum] [Download] [Search] [Registration] [Statistics] [Remove] [Potential] [Decoys] [News] [Annotation] [About] [FAQ]
DEMO s .

1-TASSER On-line Server (View an example of I-TASSER output):

SPRING

e | Copy and paste your sequence within [10, 1500] residues in FASTA format. Click here for a sample input:
BSpred
ANGLOR
EDock

Dear User:
BSP-SLIM 4
SAXSTER : . Your job with job id S469407 has been completed on the -TASSER server. The picture of the predicted models is attached with this mail. The complete results including
Orupload the sequance from your local computer; coordinate files of the models as well as function predictions are available at

;U::om Escolher Arquivo | nenhum arquivo selecionado 5./izhanglab comb. med umich edu TASSER/oulpuyS469407)
ThraaDomEs Email: (mandatory, where results will be sent to) The results will be kept on the server for 2 months.

Thanks for using the |-TASSER server.

The |-TASSER Server Team

Department of Computational Medicine and Bioinformatics
University of Michigan

cmb med, umich edw]- TASSER

hisp/zhanglab.comb,med,umich,edubbs2a=forum2

hitp /izhanglab.

5 anexos

https://zhanglab.ccmb.med.umich.edu/I-TASSER/ 26
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Bases de dados reconstrucoes metabdlicas

Metabolismo da Cisteina: KEGG (7. cruzi)

Glyrineg, serine and threond
ra tabolista

CYSTEINE AND METHIONINE METAB OLISM m)

I
I :

L-Serine 2-Arninoacrylate
g |' 4.3.1.1’.f|I 0

S-Sulfo-L-cysteine

I
I
I
1843 O« |
I
Thiocysteine O Sulfate :
——si I
12851 | |
o< s S-Glutathionyl- O-Fhospho- 1. I

4.1. L-cysteme L-serine[5 257 | o Taurne and hypotaurine

; =D gax}?:éhemtg}w and : I/ me tabolism
3P-Hydroxy- O o4 biosynthesis

¢ [18.1.10 pyrate : “ {44125]

1.1.195 |
| : : I 25)-3-Sulfolactat i
: ——0 Glutathione metabolist - o
[1844] [1816] Glutathione . If D( ) [ 111310 O o Oy
L Glycolysis Q3P-D-Glyrerate ” I 2.8 u.lfot- Bisulfite
A v PRty [11137]
~ E'g 144.1.10§ =0 26.1.1 O‘%—P 44124 O——{
( [ ( ( (— L-Cysteine L-Cysteate —===}R)-3-Sulfolactate © IVE®
-
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Bases de dados + evidencia experimental
— Construcao de modelos metabdlicos

A Classic reconstruction workflow
reaction - ...............
database ~ '
~ v
manual curabion l Map. Model. Datsa. Edite View. SUCC
annotated oun J FMew o \ v Ry
genome _— O sms i

* Modelo universal:
» 2383 metabdblitos (1503 Unicos)
* 4383 reagdes, das quais:
* 2467 anvimdticas

] 31° Yortes
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Omicas

* SNP * DNA methylation * Gene expression * Protein * Metabolite
* CNV * Histone modification * Alternative splicing expresssion profiling in
* LOH * Chromatin * Long non-coding * Post-translational serum, plasma,
* Genomic accessibility RNA modification urine, CSF, etc.
rearrangement * TF binding * Small RNA * Cytokine array
* Rare variant * miRNA
] Genome & Epigenome R £ Transcriptome ) ( Proteome N ( Metabolome ) Phenome
'----.------l I.-------.---.-.-I----------------.-.-----'
' ]
! DNA Gene mRNA :
: / > TF Metabolites * Cancer
' TFbs ( Q
' ) ) _— —_— o
'
' { ( —
; 8 Me ) £ . . i
. TFbs ( *> Alternative R A — ( =3 | *Metabolic
: v - / splicing e . A syndrome
: S Histone [ Protein —
3 .
L} -> ’ >
2 N | =5
\ > A
E SN ) :
TFbs : * Psychiatric
9 miRNA ' disease
8 '
- L}
2 > _— R
\ 7 Q J \ J \ J J \. J
L T J L 1 J L 3 J L J
Transcription Expression Translation Function
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Al VEuPathDB "™

Eukaryotic Pathogen, Vector & Host Informatics Resources

TRUQUES QUE FACILITAM
A NOSSA VIDA

020 BRC

050 mmsmse

g O J #? <

AmoebaDB CryproDB FungiDB GiardiaDB  MicrosporidiaDB
® I
L UL L)
PiroplasmaDB  PlasmoDB ToxoDB TrichDB TriTrypDB OrthoMCL
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Exemplos para pesquisa em bases de dados:
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TriTrypsDB
Nome Abrev. | NCBI(GenBank) Uniprot PDB EC TriTrypsDB (TcCLB) r('Dx';;)
Histidine Ammonia V5BD20
HAL ESS65584 6V6H 43.13 | TcCLB.506247.220 | BCY84_07468
Lyase V5BD20_TRYCR ¢ -
Serine Q4DJX5
SAT RNC54559 4H70* | 2.3.1.30 | TcCLB.510879.80 | BCY84_07439
AcetylTransferase Q4DIX5_TRYCC ¢ -
Enoyl-CoA Q4E679
ECH ESS70836 S5KIP* | 4.2.1.17 | TcCLB.508153.130 | C4B63_20g212
Hydratase Q4E679_TRYCC | 2 ¢ =<8
Cysteine Synthase | €S XP_805193 Q4acsT? 4AEC* | 2.5.1.47 | TcCLB.507165.50 | TCDM_02303
¥ ¥ - Q4CST7_TRYCC 2 ' ' -
Isovaleryl-CoA Q4DQC2
IVDH PBJ72985 405M* | 1.3.84 | TcCLB.506629.220 | TCDM_08009
dehydrogenase Q4DQC2_TRYCC ¢ -

Vamos usar/provar as ferramentas
para responder as duvidas!!!
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https://www.rcsb.org/structure/6V6H
https://www.rcsb.org/structure/4H7O
https://www.rcsb.org/structure/5KJP
https://www.rcsb.org/structure/4AEC
https://www.rcsb.org/structure/4O5M

