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¢ QUué es una base de datos?

e Una coleccion de registros, con informacion especifica

e (Cada registro tiene una clave primaria. Un identificador unico
que define al registro sin ambiguedad.

gi Accession version date Genbank Division taxid organims Number of Chromosomes
6226959 NM_000014 3 06/01/2000 PRI 9606 homo sapiens 22 diploid + X+Y
6226762 NM_000014 2 10/12/1999 PRI 9606 homo sapiens 22 diploid + X+Y
4557224 NM_000014 1 02/04/1999 PRI 9606 homo sapiens 22 diploid + X+Y

41 X63129 1 06/06/1996 MAM 9913 bos taurus 29+X+Y

gi = Genbank Identifier: Clave Unica : Clave primaria

Cambia con cada actualizacion del registro correspondiente a la secuencia

Accession Number: Clave secundaria

Refiere al mismo locus y secuencia, a pesar de los cambios en la secuencia.
Se usa la misma en las diferentes bases de datos (Genbank, DDBJ, EMBL)

Accession + Version es equivalente al gi (representa un identificador Unico)
Ejemplo: AF405321.2 Accession: AF405321 Version: 2



Bases de datos

Primarias: datos derivados de un experimento o

de conocimiento cientifico.

— Genbank (Repositorio de secuencias nucleotidicas)
— Protein DB, Swissprot

— PDB

— Pubmed (literatura)

— Genome Mapping

— Kegg (Kyoto Encyclopedia of Genes and Genomes, base de datos de
vias metabdlicas)

Secundarias: informacion derivada de otras

fuentes (primarias, entre otras).
— Refseq (Coleccion curada de GenBank en NCBI)
— Unigene (Clustering de ESTs en NCBI)



Bases de datos : literatura

- NCBI: Pubmed: toda la literatura biomeédica.
e Www.ncbi.nlm.nih.gov
e Abstracts and links to publisher sites

- Paginas web de los publishers



BUsquedas simples

 El usuario tipea palabras libremente, sin
restricciones

 Intentar “adivinar” la intencion del usuario (sobre
gué campo de la base de datos buscar)

v'Rapidas y faciles de usar
“*Pueden no “entender” lo que uno busca



BUsquedas avanzadas

Hay que especificar sobre qué campos buscar:
= hay que conocer los campos

Entrez: se especifican entre corchetes los tags predefinidos (hay que
conocerlos)

— [organism], [publication type], [date]

Entrez provee ademas

— History: una historia de las busquedas que van realizando. En cualquier
momento pueden combinar busquedas o volver sobre alguna de ellas

— Preview/Index: les permite probar una busqueda (preview) y ver el nUmero de
registros que selecciona o ver los indices y el numero de registros asociados a
cada uno de ellos

— Detalls: permite analizar la traduccion que realizo Entrez de la busqueda que
realizamos (uso de sindnimos, limites, etc)

— Limits: permite acotar los criterios de busqueda a ciertos campos definidos
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U.5. Maticnal Library of Medicine
Mational Institutes of Health
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Editor
Entrez Date
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First Author
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Pl.l bm edg{) v Search: PubMed

EBRSS Save search Limi§s Advanced search elp

U.5. Maticnal Library of Medicine KRAS
Mational Institutes of Health

es (vl HowTo [v]

aearch Clear

jm_arriaga My NCBI

PubMed Advanced Search

Search Box

« Backta P

Limits Details Help

KRAS

Preview W&

Search Builder

All Fields hd

AND - |Addto Search Box

Show Index

Search History
Search
#3 Search KRAS mutation colon cancer
#2 Search KRAS mutation
#1 Search KRAS

Clear History

Most Recent Queries Time
16:51.31
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More Resources

Search Details

"cells" [MeS5H Term=] OR "cells"[All Fields] OR "cell™[All -
Fields]




International Nucleotide Sequence
Database Collaboration (Base de datos primaria)

N
>

=

Genban
International
ollaboration

EMBL DDBJ
Hinxton, UK DNA Database of Japan
European Bioinformatics Mishima, Japan
Institute National Institutes of Genetics

http://www.ebi.ac.uk http://www.genome.ad.jp/

NCBI
Bethesdsa, MD
National Center for Biotechnology Information
National Institutes of Health

http://ncbi.nlm.nih.gov




GenBank

Es un banco: no se intenta unificar datos.
No se pueden modificar las secuencias sin el consentimiento del autor (submitter).

Puede haber registros de diversas calidades de secuencia y diferentes fuentes: Redundante,
posiblemente con errores

Dificil de actualizar

RefSeq

coleccion curada de registros de GenBank
toma records de GenBank y los actualiza/corrije
unifica para reducir redundancia

Accession numbers del tipo XX 123456



A partir de una secuencia nucleotidica se puede:

eSecuencia DNA, mRNA, CDS (Secuencias codificantes)
eTraducir a proteinas

| ocalizacion cromosdmica y genes vecinos

«Sentido de transcripcion

*UTRs

ePromotores

*SNPs

eLinks a bases de datos de mutaciones (ej.. COSMIC)
*ESTS

eDisefio de Primers



/= National Center for Biotechnology Information - Windows Internet Explorer

= http://www.ncbi.nlm.nih.gov/

Resources

¥l HowTo [v]

% N C B I Search  All Databases -

Conserved Domains -
Maticnal Center for dhGap Clear
Bigctechnology Information dbVar
Epigenomics
NCBI Home b |
Genome Project Popular Resources
Site Man (A-F) MRAERKSAT
] KRAS

2. Official Symbol KRAS and Name: v-Ki-ras2 Kirsten rat sarcoma viral oncogene homolog [Homo sapiens]

KRAS v-Ki-ras2 Kirsten rat sarcoma viral oncogene homolog [ Homo sapiens ]
Gene 1D: 3845, updated on 10-Mar-2011

-~ Summary

Official Symbaol
Official Full Hame
Primary source
See related

Gene type
RefSeq status
Organism
Lineage

Also known as
Summanry

ki

KRAS provided by HGNC

v-Ki-ras2 Kirsten rat sarcoma viral oncogene homolag provided by HEHG -
HGMNC: 6407

EnsemblENSGO0000133703; HPRD:01817; MIM: 190070

protein coding

REVIEWED

Homo sapiens
Eukaryota; Metazoa; Chordata; Craniata; Verebrata; Euteleostomi; Mammalia; Eutheria; Euarchontoglires; Primates; Haplorrhini; Catarrhini;

Hominidae; Homo

NS NS3; KRAST, KRASZ, RASKZ, KI-RAS, C-K-RAS; K-RASZA, K-RASZ2B, K-RAS4A; K-RAS4B, KRAS -

This gene, a Kirsten ras oncogene homaolog from the mammalian ras gene family, encodes a protein that is a member ofthe small GTPase
superfamily. A single amino acid substitution is responsible for an activating mutation. The transforming protein that results is implicated in
various malignancies, including lung adenocarcinoma, mucinous adenoma, ductal carcinoma of the pancreas and colorectal carcinoma.
Alternative splicing leads to variants encoding two isoforms that differ in the C-terminal region. [provided by RefSeq]



~ Genomic regions, transcripts, and products

Genomic Sequence MNC_000012 chromosome - -

-25,410,704 : -25,351,328 (59,377 bases shown, negative strand)

A\ Fip Strands | @, &, i | &

R T

Go to reference seguence details

Goto nucleotide Graphics FASTA GenBank

Open Full View = |7

&2 | “A configure
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-SNP_
- Cited Variants
2 2 1 1141 111 R 2 1 1 1 2 1 i | 1 1

- NHGRI GWAS Catalog



-« Genomic context a2

chromosome: 12; Location: 12p12.1 See KEAS in Mapliswer

Chromosome 12 - NC_000012.11
[ 25205241 [ 25589231 W

LRFI; LYRHE Lociend421647 s
CRSCL RFL39F2T7
KRAS tf—

~ Bibliography 22

Related articles in PubMed

1. Tubular adenomas with minorvillous changes show molecular features characteristic of tubulovillous adenomas. 1shii T, et al. Am J Surg Pathol, 2011 Feb.
PMID 21263241,

2. KEAS gene mutation in colorectal cancer is correlated with increased proliferation and spontaneous apoptosis. Liu X, et al. Am J Clin Pathol, 2011 Feb. PMID
21228365.

3. KEAS genotyping as biomarker in colorectal cancer: a comparison of three commercial kits on histologic material. Cavallini A, et al. Anticancer Res, 2010 Dec.
PMID 21187522

4. Prognostic and predictive implications of EGFR mutations, EGFR copy number and KRAS mutations in advanced stage lung adenaocarcinoma. Bonanno L, et al.
Anticancer Res, 2010 Dec. PMID 21187500,

5. Repression of the miR-143/145 cluster by oncogenic Ras initiates a tumor-promoting feed-forward pathway. Kent OA, et al. Genes Dev, 2010 Dec 15. PMID
21158816.

See all (G38) citations in PubMed

GeneRIFs: Gene References Into Functions What's a GeneRIF?

1. Data show that KRAS mutation was detected in 201 tumours (39.4%).
2. 1818 (94.7%) metastatic colorectal cancer smears were perfectly adequate for codon 12 and 13 KRAS mutational analysis by direct gene sequencing.

3. Multiple cellular proteins control the dynamics of membrane association and intercompartmental movement of K-ras to an imporant degree even under basal
cellular conditions.

4. There was an incremental increase in KRAS mutation frequency with increasing villous compartment of colorectal neoplasms.
5. The KRAS mutation is a negative predictive factor for survival in patients rectal and colon cancer.

6. Compared with wild-type KRAS colorectal cancers. KRAS-mutated CRCs had a lower frequency of high microsatellite instabilities, a higher chance of having
brisk mitosis and apoptosis. and a areater mean of mitotic fioures and apoptotic cells




'« Interactions (&2
Product Interactant Other Gene Source Pubs Description
PO1116 P10415 BCL2 HFRD PubMed
PO1116 Calmodulin 1 CALMT HFRD PubMed
PO1116 P16452 EPB42 HPRD Pubied
PO1116 P49354 FMNTA HFRD PubMed
PO1116 P49356 FNTB HFRD PubMed
PO1116 P53609 PGGT1E HFRD PubMed
PO1116 P48736 PIK3CG HFRD Pubied
PO1116 PO4048 RAF1 HFRD PubMed
=l Gene Ontology
Provided by GOA
Function Evidence Code Pubs
GDP binding IEA
GMP binding IEA
GTP binding IEA
Process Evidence Code Pubs
MAPKKK cascade TAS
Ras protein signal transduction EXP PubMed
activation of MAPKK activity TAS
Component Evidence Code Pubs
intracellular IEA
membrane raft IEA




« NCEBEI Reference Sequences (RefSeq)

Genomic

T NG_007524.1 RefSeqGene

Range | 5001..50675

Download | GenBank, FASTA, Seguence Viewer (Graphics)

¥

mBRENA and Protein(s)

1. NN 0049853 NP _004976.2 GTPase KRas isoform b precursor

Description = Transcript Variant: This variant (b} i= composed of five exons and lacks exon 4a which the longer tran=script variant (a} includes. This
predominant variant (b} has a cds that terminates in exon 4b and encodes isoform b.

Source sequence(s)

|

92754 AlbSBaes ARZE2510,BCO10502, BCO23545

Conzensus CDS | CCDSET02.1

UniProtkBi/Swis=s-Prot | P01116

Related Ensembl | ENSPOOOCGO308495 ENSTOO000311936

Conzerved Domains (1) summary

cdi4138

Location:3 — 164
Blast Score: 833

H_M_K_Ras_like; H-Ras/N-Ras/K-Ras subfamily. H-Ras, N-Ras, and K-Ras44/48 are the prototypical members
of the Ras family. These isoforms generate distinct signal outputs despite interacting with a common set of
activators and effectors, and are stronghy associated. .

2. MM 033360.2 NP 2035241 GTPase KRas isoform a precursor

Description = Transcript Variant: This variant (3} is composed of six exong, including exon £a, which the shorter tran=zcript variant (b} lacks. This rare variant
(a} has a cds that terminates in exon 4a and encodes a unigue C-terminus, compared to isoform a. |

Source sequence(s) | ACOSZ784 AlS38465 AKZEZ510 BCO10502 BCO23545

Conzensus CDS | CCDSET0N3.

UniProthkBiSwiss-Prot | PO11186

Related Ensembl | EMSPO00O025607E, ENSTOO00025607TE

Conserved Domains (2) summary

COG1100
Location:1 - 185
Blast Score: 214

cdi4138
Location:3 — 164
Blast Score: 829

COG1100; GTPase SAR1 and related small G proteins [General function prediction onhy]

H_M_K_Ras_like; H-Raz/N-Ras/K-Ras subfamily. H-Ras, N-Ras, and K-Raz44/48 are the prototypical members
of the Ras family. Theze izoforms generate distinct zignal outputs despite interacting with a common set of
activators and effectors, and are stronghy az=ociated...




::j NCBl Resources [v] How To [v]

NUCleotlde Search: Nucleotide o «its Advanced search Help
Alphabet of Life

Display Settings: (v] GenBank - Send:

Homo sapiens v-Ki-ras2 Kirsten rat sarcoma viral oncogene homolog (KRAS), transcript
vggriant b, mRNA

eference Sequence: NM_004985.3
FASTA  Graphics

FEATURES Location/Qualifiers

source 1..5312
Sorganism="Homo sapiens™
/mol type="mRNA"
/db_xref="taxon:3606"
Schromosome="12"
JSmap="12pl2.1"

ene 1..5312
S gene="ERLS"
/gene synonym="C-K-RAS; K-RAS2Z: K-RASIE: K-RAS4A:
E-RAS4E; KI-RAS5; ERAS1; ERASZ2; N5; N53; RASE2™
JSnote="v-Ei-ras2 EKirsten rat sarcoma viral oncogene
homolog™
fdb xref="GeneID:3E845"
fdb Rref="HGHC:6407"
/db_xref="HPRD:01817"

fdb xref="MIM:180070"
- eXOn 1..170

S gene="ERL5"

Jfoene synonym="C-K-RL45; E-RASZA; E-RAS2B; E-RAS4A4;
K—RESEB: EI-RL5; ER&S51; ERLS5Z; N5; N53; RALSEz2Z"
Sinference="alignment:S5plign™

Snumber=1



]

La

182..748

S gene="KRL5"

fgene synonym="C-K-RAS5; K-RA52AL; K-RRAS526; K-RAS4R;
K-R454B; KI-RAS; FREAS1y ERASZy N5; WNS53; RASEZ"
fmote="izoform b precursor is encoded by transcript
variant by Kirsten rat sarcoma-2 wviral (v-EKi-ras2?)
v—Ki-ras2 Kirsten rat sarcoma 2
tran=s=forming protein p2l; c-Kirsten-ras
PR310 c-K-ras

GITPa=se FKRas=s;

oncogene homolog; viral

oncogene homolog;

protein; K-ras p2l protein; oncogene KRASZ:
oncogene;
KE-Ras 2"
fcodon start=1

JSproduct="GTPase EKRas isoform b precursor"
/protein id="NF_004976.2"

fdb xref="GI:15718761"

cellular c-Ki-ras2 proto-oncogene;

fdb xref="GeneID:3845"

/db_xref="HGNC:E£407"

fdb xref="HPRD:01817"

/db_xref="MIM:130070"
ftranslation="MIEYKLVVVGAGGVGESALTIQLIQNHFVDEYDPTIEDSYREQWV
VIDGETCLLDILDTAGOEEY SAMRDOYMRTGEGFLCVEATHNTESFEDIHHYREQIKR
VEDSEDVPMVLVGHNECDLEPSRTVDTEQAQDLARSYGIPFIET SARKTROGVDDAFYTLV

REIRFHEEFMSEDGEEFRERSKETFCVIM"

-

ORIGIN

ggccgoggcy
tocggocagta
aaggcggcog
aatgactgaa
gatacagcta
caggaagcaa
tcaagaggag
tgtatttgoo
taaaagagtt
gocttctaga
ttttattgaa
tocgagaaatt
gtcaaagaca
agtacaagtg
taattttttt

goggaggcag
ctoocoggooc
cggggccaga
tataaacttg
attcagaatc
gtagtaattg
tacagtgcaa
ataaataata
aaggactotyg
acagtagaca
acatcagcaa
cgaaaacata
aagtgtogtaa
gtaatttttg
cotgotoocat

cagoogocggc
cogocattto
ggctcagoog
tggtagttog
attttgtoga
atggagaaac
tgagggacca
ctaaatecatt
aagatgtace
caaaacaggc
agacaagaca
aagaaaagat
ttatgtaaat
tacattacac
goagactgtt

ggcagtggceg
ggactgggag
ctococcaggty
agctggtggeo
cgaatatgat
ctgtoctottg
gtacatgagg
tgaagatatt
tatggtecta
tcaggactta
gggtgttagat
gagcaaagat
acaatttgta
taaattatta
agocttttacc

gocggcgasagg
coagocooggc
cgggagagag
gtaggcaaga
ccaacaatag
gatattctog
actggggagg
caccattata
gtaggaaata
goaagaagtt
gatgoottet
gotaaaaaga
cttttttctt
gocatttgttt
ttaaatgcott

tggoggcgge
gocaggcacty
gococtgotgaa
gtgoccttgac
aggatteccta
acacagcagg
gotttotttg
gagaacaaat
aatgtgattt
atggaattoco
atacattagt
agaaaaagaa
aaggcatact
tagcattacco
attttaaaat



FASTA

Homo sapiens v-Ki-ras2 Kirsten rat sarcoma viral oncogene homolog (KRAS), transcript
variant b, mRNA

MCBI Reference Sequence: NM_004985.3
GenBank  Graphics

>gi 34485723 |ref MM 004985.3| Homo sapiens v-Ki-ras2 Hirsten rat sarcoma viral oncogene homolog (ERAS), transcript
variant b, mRHNL

GGCCGCGECGECGEAGGCAGCAGCEGCGECGECAGT GECGECGECGARGETGEOGGCGGCTCGGCCAGTAR
CTCCCGEGCCCCCGCCATTTCGRACT GEEAGCGAGCGCGGCGCAGGCACT GAAGGCGECGECGEEECCRAGR
GGCTCAGCGGCTCCCAGGTGCEGEAGRGAGGCCTGCTGAR AR TGACTGRAATATARACTIGTGEGTAGTTGS
AGCTGGTGGCGTAGGCALGAGTGCCTTGACGATACAGCTAATTCAGAATCATTITTGTGGACGRAATATGAT
CCRACAATAGAGEATTCCTACAGEALGC A G TAGTAATTGATGEAGARACCTGTCTICTIGGATATICTICS
ACACAGCAGET CALGAGEAGTACAGTGCALT GAGEEACCAGT ACAT GAGGACT GEGEEAGEGGCTTICTIT
TGTATTTGCCAT A A T e TAC TR A TCATTTGAAGATATTCACCATTATAGAGRALCARATTARARGAGTT
AL GEACTCT ARG TGTACCTATGETCCTAGTAGEA A A TAR R TETGATTTGCCTTCTAGRARCRAGTAGRCE
CRRnnCaGECTCAGGRACTTAGC ARG A GTTATGGRALTTCCTTITATTGARARCATCAGCARAGRACARGRCE
GEETGTTGATGATGCCTICTATACATTAGTTCGAGAAATTCGAARLCATARLGALAAGATGRGCARAGAT
GGTARARLGALGALL A NGARGTCARAAGACA A AGTGTGTARTTATGTARATACARATTTGTACTTTTITICTIT
ALGGCATACTAGTAC ARG TG TA A TTTTTGTACATTACACTARATTATTAGCATTTGTITITTAGCATTACC
TRATTTTTTTCCTGCTCCATGCAGACTGTTAGCTTTTACCTTARATGCTTATTTTARAAATGACAGT GGAR
GITTTITTITITIICCICTAAGTGCCAGTATTCCCAGAGTITTGGTITTTGAACTAGCAATGCCTGTGRAARALAG
A ACTGAA T ACCT AR GA T TTCTGICTTGGGGTTITTGGTGCATGCAGTTGATTACTICTITATTTITCITA
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DISENO DE PRIMERS PARA PCR

e CRITERIOS

1. Especificidad

2. Longitud: 18-24 nt
a) Especificidad
b) PCR: Tmy tannealing
3. Temperatura melting (Tm): 55-62°C

a) Depende de longitud y secuencia (%GC)

b) PCR: fundamental para eleccion T annealing (Tann < 5-8°C que
Tm)

c) ATmde los 2 primers no debe ser >2°C
d) Foérmula de Wallace Tm=4(G+C) +2(A+T)



4. % G/C: 40-60%. (Tm)

' GGGLLATY

5. Secuencias complementarias. Evitar: o
a) Homologia INTRAprimer (hasta 3pb): hairpins
b) Homologia ENTRE primer, sobre todo en 3’ (dimeros)

S GEGRAAATTCCAGGATCTAT 3!

RN
3' TATCTAGGACCTTARDLGGG 5!

c) Secuencias polinucleotidicas (>4)

6. Terminal 3’
a. GC clamp: daltima base G o Cy hasta 2 G/C en ultimas 5pb



Consideraciones importantes

Longitud fragmento de ADN a amplificar

Tipo de templado adecuado: gDNA o cDNA. En este Gltimo

caso, disenar los primers para gue el gDNA no amplifique o lo haga con otro
tamafno mas grande (primers en exones diferentes o en union exon-exon)

Diseno automatico (softwares) o manual
Objetivo final

Corroborar especificidad primers: BLAST



http://biotools.umassmed.edu/bioapps/primer3 www.cqi

Primer3: WWW primer tool b B ansseaiond? :
pick primers from a DNA sequence cautions

Paste source sequence below (5'->3', string of ACGTNacgtn -- other letters treated as N -- numbers and blanks ignored). FASTA format ok. Please N-out undesirable sequence (vect
etc.) or use a Mispriming Library (repeat librarv): | MONE

PEGAR SECUENCIA AQUI (FASTA)

-

/| Pick left primer or use left primer below. || Pick hybridization probe (internal oligo) or use oligo below. |¥| Pick right primer or use right primer below (5'->3' on opposite strand).

Pick Primers Reset Form

Sequence Id: A string to identify vour output.

E g 50,2 requires primers to surround the 2 bases at positions 50 and 51. Or mark the source sequence with [ and - eg . ATCT[CCCC]TCAT.. mes

Tapts primers must flank the central CCCC.

Excluded E. g 401.7 683 forbids selection of primers in the 7 bases starting at 401 and the 3 bases at 68. Or mark the sowrce sequence with < and > e g
Regions: LATCT=CCCC>TCAT.. forbids primers in the central CCCC.

Product Size Min: 100 Opt: 200 Max: 1000

Number To Return: 5 Max 3' Stability: 3.0

Max Mispriming:  12.00 Pair Max Mispriming: 24.00
’ Pick Primers ” Reset Form J

General Primer Picking Conditions

Primer Size  Min- 18 Opt: 20 Max: 27

Primer Tm Min: 57.0 Opt: 60.0 Max: 63.0 Max Tm Difference: 100.0

Product Tm Min: Opt: Max:

Primer GC% Min- 20.0 Opt: Max: 80.0

Max Self Complementaritv: 8.00 Max 3' Self Complementanty:  3.00

Max #N's: 0 Max Poly-X: 5

Inside Target Penalty: Ontside Target Penalty: 0 Set Inside Target Penalty to allow primers inside a target.

First Base Index: 1 CG Clamp: 0

Salt Concentration: 500 Annealing Oligo Concentration: 50.0 {INot the concentration of oligos in the reaction mix but of those annealing to template.)

[¥| Liberal Base [l Show Debuging Info
l Pick Primers ” Reset Form |




» HCBI BLASTI blastn suite

= blastn | blastp blastx thlastn | thlastx

BLASTH programs search nucleotide databases using a nucleotide query. more...
Enter Query Sequence
Enter accession number(s), gi(s), or FASTA sequence(s) & Clear Query subrange &
| . From
Q ( ) To
95 stk @
Job Title
Enter a descriptive title for your BLAST search &2
[C] Align two or more sequences &
Choose Search Set
Database @ Human genomic + transcript  © Mouse genomic + transcript ) Others {nr etc ):
Human genomic plus transcript (Human G+T) g
Exclude [] Models (XMXP) ] Uncultured/environmental sample sequences
Optional
Entrez Query
Optional
Enter an Entrez query to limit search &

Color key for alignment scores

<40 40-50 50-80 80-200 >=200

eeeyy . __________ _______________________|
| | | | I |

RESULTADO: 1 8 16 24 32 40




BLAST: algoritmos

QUERY DATABASE
SEQUENCE L
Nucleic Acids
Nucleic Acid blastn

) !

concenal [T __thlastx o | == '
fmnslalicrns E E conceptual
Qasy = (L

A - transiations

Froteina/FPeptides




