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It's a jungle out there!
Categories - Publications and Life/Organism based databases

what are some of the
physical characteristics
of protein x?

how does a given fly gene
mutation link to phenotype
(FlyBase)

e Different jurisdictions
/ silos

e Different data,
structured in different

what are some of the
physical characteristics
of protein x?

what clinical trials are
running using a given
small molecule?

protein Modeling ool (clinicaltrials.gov)

Protein Other Bislogical

what is the amino acid

Sequence otibolds DAtaéa‘reg Dﬂtﬂbﬂ.s’es’ how many metagenomic
samples have been
/L’//ﬂ sequenced from marine W ay S
sites? (MGNify)
How does transcript BIGLOCJCAL D 1 ff I
expression of PER1 ‘ I e re nt to 0 S
change over the course gEfEAQCH
of a day in Mus
musculus? /Va c /e 0 f"c{e
Databasec
(Literature
Seauence Analysis Tools Databagee

Is
K\A Literature gearch T0O

What do we know about
CRISPR systems?

How does the RNA Pol2
sequence vary over
mammalian genomes?

what was the first time
CRISPR was used in the

Where can | download
the data from this
incredible new paper?

literature?




HTGAA Bootcamp

Specialized Databases: These are specific to certain organisms, diseases, or types
of data. Examples include:
e FlyBase: A database for Drosophila genetics and molecular biology.
e The Cancer Genome Atlas: Provides genomic and molecular data on various
types of cancer.
e Saccharomyces Genome Database: a database for yeast genomes and mol
bio
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Taxonomic and Species Databases: These databases provide information on
species classification and taxonomy. Examples include:
e ITIS (Integrated Taxonomic Information System): Taxonomic information
on plants, animals, fungi, and microbes.
e The Plant List: A comprehensive botanical database

Ecological and Environmental Databases: Contain data on ecosystems,
biodiversity, and environmental conditions. Examples include:
e GBIF (Global Biodiversity Information Facility): Provides access to data
about all types of life on Earth.
e DataONE: A repository of environmental and ecological data.
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What is a database and what content do we expect for bio databases?

Columns:

Name

Source

Organism

Accession — similar to version External references
Treasure column containing the sequence
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Central Dogma is DNA—RNA—Proteins so we expect to have DNA (AKA
nucleotide/genomic) and RNA and protein databases.

RNA information is indirectly stored in DNA databases, therefore we only

focus on Protein databases and DNA databases in this course -
they are the ones we will need them for our homework
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Proteins are chains of Amino-acids, that can be concatenated in long
sequences and they have a “Beginning’-called N Terminal and an “End”
called C Terminal and elongation occurs only at the end. Each AA uses a
letter, for instance Methionine is M. So to capture information on a protein we
just need a simple oriented sequence of letters like MALWMRLL. growing to

the —

That sequence column and stores the amino-acid names in order starting
with N terminal. That is what we will search and download as a text file to
further process it in other tools to do our magic.
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Nucleotide Databases: These databases contain sequence data for DNA and
RNA. Examples include:
e GenBank: A genetic sequence database providing an annotated
collection of all publicly available DNA sequences.
e EMBL Nucleotide Sequence Database: Managed by the European
Molecular Biology Laboratory, it collects nucleotide sequences.

Metabolic and Pathway Databases: These focus on metabolic pathways and
interactions within a cell. Examples include:
e KEGG (Kyoto Encyclopedia of Genes and Genomes): A database
resource for understanding high-level functions of the biological system.
e Reactome: Provides curated pathways of many biological processes.
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Protein Databases: Focused on proteins and store sequences, structures,
and functions:

e UniProt: Protein sequence and annotation data.

e Protein Data Bank (PDB): A database for the 3D structural data of large
biological molecules.

e SwissProt: Protein sequence and functional information
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DNA is made of 4 molecules A,T,G,C and like amino-acids they have a beginning

and an end called 8’ and 3’ and can be linked in long sequences called strands

In order to resist breakage the DNA strands are doubled by using complementary
bases oriented in reverse direction. Only one strand sequence is stored in the

DNA database and that is called coding strand and it's not !!! the one read by RNA
polymerase!!

DNA Databases sometimes called Nucleotide/Genomic :

e NCBI Genome: National Center for Biotechnology Info complete genome
sequences

e Ensembl/BLAST: A genomic browser and tools

e EMBL.: Collection of nucleotide sequences by European Bioinformatics Institute
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23 ncbi.nlm.nih.gov/gene/?term=ins

| Gene v |lins|

INS orthologs

ins orthologs

Tabular = | omo sapiens INS-IGF2

Homo sapiens INS-IGF2 readthrough
INS-IGF2 orthologs

GENE l Was this helpfur? ol ¢
INS — insulin

Homo sapiens (human)
Also known as: IDDM, IDDM1, IDDM2, ILPR, IRDN, MODY 10, PNDM4

Gene ID: 3630

RefSeq transcripts (4) RefSeq proteins (4) RefSeqGene (2) PubMed (991)

Orthologs Genome Data Viewer BLAST

RefSeq Sequences

7}

Search results
Items: 1 to 20 of 446* Page [1 | of224 Next>



sulin [ Homo sapiens (human) ]

30, updated on 15-Jan-2024

207
Official Symbol INS proviced by HGNC
icial Full Name insulin provses by BaNC
Primary source HGNC HGNC 80281
See related Ensembl ENSG00000254647 MIM:176730; AlianceGanome HGNC 8081
Gene type proten coding
RefSeq status  REVIEWED
Organism Homo sapens
i Eukaryota; Metazoa; Chordata; Craniata; \ E i, ia: Euth Euarchontogires; Primates; Haplorrhini; Catarrhini Hominidae: Homo
Also known as IDDM; ILPR: IRDN; IDDM1; IDOM2; PNDM4; MODY 10
Summary This gene encodes nsuin, 3 peptide hormone that plays 3 vial role in the regulation of Y, and lipid m 1sm After lofthe p signal peptide. promsulin is post-transiztonally cleaved into three
paptides: the B chain and A chain peptdes, which nmﬁyhhdumdsulﬁdlbondsmbm nsulin, and C-pegtide. Binding of insulin to the insulin receptor (INSR) stmulates glucose uptake. A mukitude of mutant
allzles with phenotype effects have been fied, including ins: b melitus. permanent neonatal diabetes diabetes melus, maturiy-onsat dizbetss of the young type 10 and hypercroinsulinemia
Thers is 3 read-through gene. INS-{GFZ.MMMWMEMIKMS region and with the IGF2 gene at the 2' region. [provided by RefSeq. May 2020]
Exp Restricted exp toward p (RPKM 871.7) See more
Orthologs mouse 27
a Try the new Gene table
Try the new Transcript table
context ai?
- 11p155 See INS in Genome Dats Viewer
3
releaze Status Aszzembly Chr Location
_10 current GRCh38 p14 (GCF_000001405 40) 1" NC_000011.10 {2150779..2151208, complement)
3_10 current T2T-CHM13v2.0 (GCF 009214755 1 1 NC_080835.1 (2247427..2243857, complement)
20207 pravious assembly GRCh37.p13 (GCF_000001405 25) n NC_000011.0 (2131002.2182438, comglement)
Chromosome 11 - NC_000011.10
[nanwp [armmy
VLS
L Ll
LOCIATINITE - ISFE-AT TN
LociareLsy
LU
pmic regions, transcripts, and products ~N O

%o reference sequence datails

ic Seq NC_000011. 10 Chromosome 11 Reference GRCh38 p14 Primary Assembly W | =
Go to nucleotide: Graghics JRETA ank IIIII
.
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Nucleotide [Nucieotide v ||

Advanced

FASTA «

Homo sapiens chromosome 11, GRCh38.p14 Primary Assembly

NCBI Reference Sequence: NC_000011.10
GenBank Graphics

>NC_090011.10:c2161209-2159779 Homo sapiens chromosome 11, GRCh38.pl4 Primary Assembly
AGCCCTCCAGGACAGOGCTGCATCAGAAGAGGCCATCAAGCAGGTCTGT TCCAAGGGCLTTTGLGTCAGGT

GOGCTCAGGAT TCCAGGG TGGLC TGGACCCCAGGLCCCAGCTCTGCAGCAGGGAGGACGTGGLTGGALTLG
TGAAGCATGTGGOGGTGAGCCCAGGGGLCCCAAGGCAGGGCACCTGGLCT TCAGLCTGLCTCAGLLCTGL
CTGTCTCCCAGATCACTGTCCTTCTGCCATGOLCCTGTGOATGLGCCTCCTOLCCCTOLTOOLGLTALT
GLCCTCTGOGGACCTOACCCAGLCOCAGCCTTTOTGAACCAACACCTGTGCOGC TCACACCTOGTOGGAAG
CTCTCTACCTAGTGTOCGOOGAACGAGGCT TCTTCTACACACCCAAGACCCOLCOGGAGGLAGAGOACCT
GCAGGOGTGAGCCAACTOCCCATTOCTOCCCCTOOCCOCCCCCAGCCACCCCCTOLTCLTOOLGLTCCCAL
CCAGCATGGGCAGAAGGLGGLAGGAGGLTOLCACCCAGCAGGLOOTCAGGTGCACTTTTTTAAAAAGAAG

TTCTCT TGO TCACGTCCTAAAAGTGACCAGCTCCCTGTGOLCCAGTCAGAATCTCAGCC TGAGGACGGTG
TTGGCTTCOGCAGCCCCGAGATACATCAGAGGG TGGOCACGLTCCTCCCTCCACTCGLCCCTCAAACAAA

TGCCCCGCAGCCCAT T TCTCCACCCTCATT TGATGACCGCAGATTCAAGTGT TTTGT TAAGTAAAGTCCT
GOGGTGACCTGOGAGTCACAGOGTOLCCCACGLTOLCTOLCTCTGOOLGAACACCCCATCACGLCCGOAGOA
GOGCOTEOCTECCTOLCTGAGTOGGCCAGACCCCTOTCGLCAGGLCTCACGOCAGCTCCATAGTCAGGAG

ATGGGOAAGATGL TGOGGACAGGLCCTGOOGAGAAGTACTGGOATCACCTGT TCAGGLTCCCACTGTGALC
GLTGLCCCOGEELGOOGGAAGOAGG TOGLACATOTGOGLGT TGGOGCCTGTAGGTCCACACCCAGTGTGG
GTGACCCTCCCTCTAACCTOGOTCCAGLCCGOLTGOAGATAGGTGGGAGTGLGACCTAGGLL TGGLGGLL
AGGCGOGCACTGTGTCTCCCTRACTOTGTCCTCCTGTGTCCCTCTGLCTCOCCOLTGTTCCOGAACCTGL
TCTGCOCGOCACOTCCTGGCAGTGGGOCAGGTGOAGLTGOOGCGLAGLLLCTAGTGCAGGLAGLCTGCAGC
CCTTGOLCCTGOAGGOGTCCCTGCAGAAGCGTGOCATTGTGGAACAATGCTGTACCAGCATCTGLTCCCT
CTACCAGCTGGAGAACTACTGCAACTAGACGCAGLCCGCAGGCAGCCCCACALCCLGLLGLLTCCTOLALT -
GAGAGAGATGGAATAAAGCCCTTGAACCAGC I I I II
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ERGFFYTPKTRREAEDLQVGQVELGGGPGAGSLQPLALEGSLQKRGIVEQCCTSICSL
YQLENYCN®

join(239..425,1213..1358)

/gene="INS"

/gene_synonym="10DM; IDOM1; 1DOM2; ILPR; IRDN; MODY1@;
PNDMA™

/note="Derived by automated computational analysis using
gene prediction method: BestRefSeq.”

J/codon_start=1

/product="insulin preproprotein”

/protein_id="NP @80198.1"

/db_xref="CCDS:CCDS7729.1"
/db_xref="Ensembl:ENSPBB0B8370731.5"
/db_xref="GenelD:3638"

/db_xref="HGNC : HGNC : 6881"

/db_xref="MIM:176738"
/translation="MALWMRLLPLLALLALWGPOPAAAFVNQHLCGSHLVEALYLVCG
ERGFFYTPKTRREAEDLQVGQVELGGGPGAGSLQPLALEGSLQKRGIVEQCCTSICSL
YQLENYCN™

join(239..425,1213..1358)

/gene="INS"

/gene_synonym="10DM; 1DOM1; IDOM2; ILPR; IRDN; MODY19;
PNDMA™

/note="Derived by automated computational analysis using
gene prediction method: BestRefSeq."

/codon_start=1

/product="insulin preproprotein”

/protein_id="NP ©01278826.1"

/db_xref="CCDS:CCD57729.1"

/db_xref="GenelD:3638"

/db_xref="HGNC: HGNC : 6881"

/db_xref="MIM:176738"
ftranslation="MALWMRLLPLLALLALWGPDPAAAFVNQHLCGSHLVEALYLVCG
ERGFFYTPK TRREAEDLQVGQVELGGGPGAGSLQPLALEGSLQKRGIVEQCCTSICSL
YQLENYCN"

1 agccctccag gacaggctgc atcagaagag gocatcaagc aggtctgttc caagggoctt
61 tgcgtcaggt gggctcagga ttccagggtg getggacccc aggccccage tctgeageag

121 ggaggacgtg gctggBctcg tgaagcatgt gEREEEtEagc CCaggEEccc Ca3agEcaggs
181 cacctggect tcagoctgec tcagocctge ctgtctccca gatcactgtc cttotgecat
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O B https://www.uniprot.org/uniprotkb?query=ins

iCmessage @) Can we find a low cost... E HackMD - Collaborati...

lign Peptide search ID mapping SPARQL UniProtKB

U n i P rOt KB 69 ,2 1 1 resu ltS or search "ins” as a Protein Name, Gene Name, O

&, Download View: Cards () Table ® £ Customize:

Entry Name . Protein Names . Gene Names .

O P01308* % INS_HUMAN Insulin|...] Name(s) of the H
gene(s) encoding

] PO1321 % INS_CANLF Insulinl..] the protein C

i
more
fa



O 8 https://www.uniprot.org/uniprotkb/P01308/entry

ncoded.. [ GCmessage @ Can we find a low cost... E HackMD - Collaborati...

@
y BLAST Align Peptidesearch ID mapping SPARQL UniProtkKB -

“4P01308 - INS_HUMAN

Protein' | Insulin
ixonomy
Gene'! | INS
Location
Status' | % UniProtKB reviewed (Swiss-Prot)
fariants o
Organism' | Homo sapiens (Human)
ssing
Entry Variant viewer Feature viewer Genomic coordini
BLAST Align X Download @ Add &k Communitycuration(1l) Addap
omains Function’

« Isoform Insulin decreases blood glucose concentration. It increases cell permeabili II I il—
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C O 8 https://rest.uniprot.org/uniprotkb/P01308.fasta

Dataset! Z
0 Transposon-encoded ... [ GCmessage @) Can we find a low cost... E HackMD - Collaborati...
Entry
>sp|P@13@8 | INS_HUMAN Insulin OS=Homo sapiens 0X=96@6 GN=INS PE=1 SV=1
MALWMRLLPLLALLALWGPDPAAAFVNQHLCGSHLVEALYLVCGERGFFYTPKTRREAED
Format LQVGQVELGGGPGAGSLQPLALEGSLQKRGIVEQCCTSICSLYQLENYCN
Text
Text

FASTA (canonical) *
FASTA (canonical & isoform)

IQNNI
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https://en.wikipedia.org/wiki/List_of biological databases



