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‘ L] Grado en Medicina | Biologia Molecular | Curso 2023/24
Nombre y Apellidos:

1. Sobre el gen KRAS:
Vamos a usar bases de datos y herramientas a) ¢Cudl es su Ensembl ID?
bioinformaticas para conocer mejor un gen cuyas T ——
mutaciones causan una enfermedad.

c) Nombra sus 2 genes mas préximos.
d) Indica el dbSNP ID y la consecuencia de una variante patogénica de este gen.

2. Sobre la isoforma (transcrito) de referencia del gen KRAS:

Durante el seminario buscaremos informacion
sobre el gen KRAS. Iremos respondiendo a las
preguntas que he subido a PRADO vy las
entregaréis al final de la clase.

a) ¢ Cudl es su Ensembl ID?
b) ¢Cual es su longitud en pares de bases y en aminoacidos?
c) ¢Cuéantos exones tiene?

3. Indica el identificador y la secuencia de un miRNA maduro que regule la expresion

del gen KRAS.
En el ex,ame':‘ ha bra preg U ntas SenCI"as tl po teSt 4. ;Qué laboratorio en Espafa realiza el diagndstico genético de mutaciones en
de opcion multiple. KRAS?
5. Nombra ofra linea celular distinta a NCI-H358 que contenga la mutacién G12C en
KRAS.

6. Indica la pareja de primers que has disefiado para amplificar el exén 2 completo de
KRAS.
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(Qué es la Genomica?

Es el campo de la Biologia Molecular dedicado al estudio de todo el material genético
de un organismo. Con técnicas de Biologia Molecular y Bioinformatica, se estudia la
estructura, mapeo, funcién, evolucién y edicién de los genomas.
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Proyecto Genoma Humano (1999-2003)

Secuenciar el genoma humano
(3200 millones de pares de bases) y

publicar los datos:

e |dentificar genesy regiones
regulatorias importantes

e Entender su papel en las

enfermedades

e Investigar nuestros origenes
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Proceso de secuenciacion de un genoma
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(En el PGM fueron
A DNA sample is collected varias muestras de
individuos distintos)

Many copies of the DNA are made

The copies are broken into many pieces

<—— Secuenciacién

Sequences are arranged in the correct order

| The complete genome is assembled



Proyecto Genoma Humano (1999-2003)

e EIADN secuenciado procedia de varios individuos donantes anénimos.

e Lasecuenciacion se llevd a cabo entre 20 laboratorios colaboradores de Estados
Unidos, Reino Unido, Francia, Alemania, Japon y China y se completd en 4 ahos.

b T000 | o e
chromosome to be decoded

2000 Genome sequence of model

organism fruit fly reported 74
2001 | First dratt of the human genome :‘ %

*
2002 | Mouse becomes first mammalian e

research organism with decoded genome

2003 | Human Genome Project completion

announced
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Nuevos proyectos genémicos

Secuenciar a humanos individualmente para conocer la variacion genética humana.

2016

2015

2012

2011
e 1000 Genomes Project
Timeline 2000 - 2016

2009

Proyecto 1000 genomas
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December — 100,000
genomes sequenced

Industry-focused
Discovery Forum
convenes

First diagnoses of children
returne

D )

GeCIP research platform
established

First NHS Genomic
Medicine Centres (GMCs)
announced

lllumina wins competitive
tender to deliver
sequencing

12

Prime Minister David
Cameron announces the
100,000 Genomes Project

NHS England begins the roll
out of the Genomic
Medicine Service

First research users
access data

Participant Panel
established

Sequencing moves to new
100,000 Genomes Project
Sequencing Centre at
Hinxton, Cambridgeshire

First participant
diagnoses returned

(]

First participants
recruited to the Project

Genomics England set up
as a Department of

Health-owned company

Proyecto 100000 genomas
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THE CANCER GENOME ATLAS (TCGA) BY THE NUMBERS

TCGA produced aver TCGA data describes ..including

PETABYTES DIFFERENT RARE

of data TUMOR TYPES CANCERS
..basad on paired tumor and normal tissue sets

To put this into perspective, 1 petabyte of data collected from

is equal to m 1 1 000

21 2 ,000 , PATIENTS

DVDs using

¢ » 1] »
v'v'v'y == w

Proyecto The Cancer
Genome Atlas (TCGCA)



Proyecto Telomere-to-Telomere (T2T, 2021)

COMPLETING THE HUMAN GENOME

Researchers have been filling in incompletely sequenced parts of the
human reference genome for 20 years, and have now almost finished it,

with 3.05 billion DNA base pairs. T2T-CHMI3: Version
Genoma mas completa del
enoma humano
Secuenciado por el 3‘] ...................................................................................................................................... / g(Aﬁo 2021 NBOSO
. 1
II?ILO%(::: Genoma millones de pares de
02 R B B B B e S S T B PR ST bases
(Ao 2003, ~2800 )
millones de pares de m
B 1 0 Y, S R TP P N AR R PRSPPI DAY (ROPPPG I PRI | . (S PR S PR PRI IR |
bases) 8
S e A e e GRCh38: Ultima
=~ ° version del genoma
pos & humano antes del
§ 2.7 ....................................................................................................................................... prOyeCtO T2T
& (Afo 2013, ~2900

D millones de pares de
.‘ "I [ bases)
25 e Yoo oy RRRED P SERERE AEERED e frons freee o oo fRss o froeee oo L P e e e P e
2000 2004 2008 2012 2016 2020

TELOMERE-TO-TELOMERE CONSORTIUM

0.3% of sequence might still have errors. Includes X but : e
not Y chromosome. Count excludes mitochondrial DNA. onature
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Proyecto Telomere-to-Telomere (T2T, 2021)

GRCh38

T2T ha revelado regiones T2T-CHM13
repetitivas del genoma hasta 250 ||
ahora desconocidas

localizadas cerca de § i
centrémeros y telémeros, 8 200- 0.
principalmente. ) TP Tandem
0 i repeats
E 150- . ,
o= m a }I,
Q = / . Short arm 4
% 100- |} E0 L / T2 10/
Q ¥R B / = :
T'D B i =
@ 50 TH B IHE . 0 il f I
> : i L | i
o = PA R gl ! U
fou neain] S LR E M BT
1234567 8 9101M121314151617 1819202122 X Y
TELOMERE-TO-TELOMERE CONSORTIUM Chromosome number
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Bases de datos

H H Nucleic Acids Research, 2024, 52, D1-D9
N u C l e I C AC I ds https://doi.org/10.1093/nar/gkad1173
Re S ea rc h Advance access publication date: 30 November 2023

Editorial

The 2024 Nucleic Acids Research database issue and the
online molecular biology database collection

Daniel J. Rigden'* and Xosé M. Fernandez ©?

La revista Nucleic Acids Research recopila anualmente todas las bases de
datos de Biologia Molecular que existen (actualmente 1959)

En 2024 se han anadido 90 bases de datos nuevas.

Puedes explorar el catalogo completo aqui.
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https://www.oxfordjournals.org/nar/database/c/

Bases de datos

En esta practica vamos a usar las
siguientes bases de datos y
herramientas bioinformaticas:

Secuenclas de ADN 1
Secuenclas de ARN 1

Secuencias de proteinas 1

Estructura molecular - D] SGCNETM P I'I m e I'- B LAST
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Metabollsmo y vias de sefializacién celular _ e. Ensel'Hbl m a

Inmunologia 1 .

Blologia Celular 1 - ..0 T|T{ \.n_m.m_
°
Orgénulos celulares 1 U m prot o ._I |
Recursos de proteémica 1 ' & .. mIRBOSE

Otras bases de datos (publicaclones, farmacos, primers...)

Genomas de Invertebrados 1
Plantas 1

G l R % Catalogue Of Somatic Mutations In Cancer

Genetic Testing Registry

0 100 200 300
Numero de bases de datos
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https://cancer.sanger.ac.uk/cell_lines

Gen KRAS en cancer de pulmén

El oncogen KRAS estd mutado en un 30% de los casos de adenocarcinoma de pulmon (el
tipo de cancer de pulmon mas frecuente).

Lung Cancer

(LIC)

|
Small-cell
Lung Cancer
SCLC
(~15%)

HER2/MEK 2%
BRAF/PIK3CA 2%
MET 4%

ALK 5%

EGFR
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Non-small cell
Lung Cancer
NSCLC
(~85%)

ROS1 2%
RET 1%

unknown
mutation

|

Large-cell

Carcinoma
LCC

e TN
&
-
@/ o \,/®
GAP
®
KRAS
| }
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S

Proliferation, differentiation, survival
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Las mutaciones en KRAS hacen
gue esta proteina esté mas
activa, lo cual causa un
aumento descontrolado de la
proliferacion celular.

La mayoria de mutaciones
estan en el exén 2. Las mas
frecuentes son dos mutaciones
del aminoacido 12 (G12C y
G12D).



Antes de empezar

Consideraciones para seguir mejor la practica:

e |osrectangulos rojos de las diapositivas indican dénde hay que
escribir o hacer click en las paginas web.

e Lainformacion oculta con recuadros blancos son las respuestas a
las preguntas de la entrega.

e Sienalgun momento te pierdes (jes totalmente normal!), levanta la
mano.

««««««
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cHay algun gen asociado a
esta enfermedad?

Respuesta: DisGeNET geoe*

Enlace
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https://www.disgenet.org/search
https://www.disgenet.org/search

Buscar en DisGeNet

. . . 0 ‘e ®
Home About Search Browser APl Downloads Cytoscape RDF disgenet2r Help COVID-19 Login  Signup DISGJ‘IET;QO'“
® diseases genes variants
Busca m s el Non-small cell lung carcinomal
nombre de la
Name: Non-Small Cell Lung Carcinoma; CUI: C0007131 =
enferm ad Ngenes: 3926 - Nsnps: 712
Ngenes: 1 - Nsnps: 0
Synonym: Stage | Non-Small Cell Lung Carcinoma; CUI: C0278504
Ngenes: 115 - Nsnps: 1
Synonym: Squamous Non-Small Cell Lung Carcinoma; CUI: C4509816
Ngenes: 30 - Nsnps: 0
Synonym: Non-Squamous Non-Small Cell Lung Carcinoma; CUI: C4324656
Ngenes: 20 - Nsnps: 4
Synonym: stage IA non-small cell lung carcinoma; CUI: C1336119
Ngenes: 2 - Nsnps: 0
Synonym: stage IB non-small cell lung carcinoma; CUI: C4724264
Ngenes: 1 - Nsnps: 0 -
UNIVERSIDAD
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Asociaciones mutacion-enfermedad

Home About Search Browser APl Downloads Cytoscape RDF disgenet2r Help COVID-19 Login  Signup DiSGeNET:.‘QfO"‘

Non-Small Cell Lung Carcinoma

Name: Non-Small Cell Lung Carcinoma
UMLS CUI: C0007131
Type: disease
MeSH Class: Neoplasms; Respiratory Tract Diseases
MeSH: D002289
OMIM: 211980
Semantic Type: Neoplastic Process
Phenotypic abnormality: Neoplasm; Abnormality of the respiratory system
Disease Ontology: disease of anatomical entity; disease of cellular proliferation

Similar diseases

Vemos el resumen de

asociaciones
variante-enfermedad
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Asociaciones mutacion-enfermedad

- . . 3 ‘e .
Home About Search Browser APl Downloads Cytoscape RDF disgenet2r Help COVID-19 Login  Signup  DisGeNET jgee*
Summary of GDAs Evidences for GDAs Summary of VDAs Evidences for VDAs Summary of DDAs Disease Mappings
Non-Small Cell Lung Carcinoma, C0007 131 (] <  1-250f712results > Add/Remove filter Download ~ Share
Source: ALL .
[ Source: ALL | “ ”
- Filtramos por “KRAS
Filter within current results: [KRAS|
Variant $ Gene ¢ N. diseases y DSl DPI, % Chrs  Position & Consequence % Alleles ¢ Class$  AFgxome * AF GenoOME * Score yga v El yga ® N. PMIDs & First Ref. & Last Ref. &
+s121913530 KRAS 63 0.583 0.640 12 25245351 missense variant C/IAGT snv 0.800 1.000 19 2002 2019
v s121913529 KRAS 144 0.492 0.680 12 25245350 missense variant CIAGT snv 4.0E-06 0.790 1.000 26 2002 2019
+ 1517851045 KRAS 27 0.672 0.400 12 25227341 missense variant TIAG snv 4.0E-06 0.720 1.000 5 2002 2018
[
UNIVERSIDAD
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(. Qué caracteristicas tiene
el gen?

Respuesta: €lensemb

Enlace

[ Preguntas1y 2 ]

,,,,,,
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https://www.ensembl.org/index.html
https://www.ensembl.org/index.html

Ensembl

Es un navegador genémico que actla como punto de acceso Unico a datos procedentes
de multiples bases de datos y proyectos bioinformaticos.

Contiene informacion de genes y transcritos a nivel
de genoma, geny proteina:

Secuencias (ADN, ARN y proteina)

.......... cteee genes Variants

Isoformas TTGARACCGOGAAGT gl reﬁi B -
.IOIl

. .. L. gtacgttacttttty
Variacion genetica
Dominios pro teicos [ Biological data ] | Analysis l | Integration |

Homologia entre especies

Elementos reguladores

Otro navegador gendmico interesante es UCSC Genome Browser.

«««««
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https://genome-euro.ucsc.edu/cgi-bin/hgGateway?redirect=manual&source=genome.ucsc.edu

Buscar en Ensembl

BLAST/BLAT | VEP | Tools | BioMart | Downloads | Help & Docs | Blog

Login/Register

Ensembl is a genome browser for vertebrate genomes that supports research in comparative
genomics, evolution, sequence variation and transcriptional regulation. Ensembl annotate

BioMart > BLAST/BLAT > Variant Effect Predictor >
genes, computes multiple alignments, predicts regulatory function and collects disease data
Export custom datasets from Ensembl with this Search our genomes for your DNA or protein Analyse your own variants and predict the Ensembl tools include BLAST, BLAT, BioMart and the Variant Effect Predictor (VEP) for all
data-mining tool sequence functional consequences of known and unknown supported species
Vg Ensembl Release 105 (Dec 2021)
® Updated allele frequency data from the NCBI Allele Frequency Aggregator (ALFA) release
2
Search e Update to the Variant Recoder supporting MANE annotation and variant names in external
databases
Gen KRAS de Human
® Dog (Canis lupus familiaris) reference genome has changed from CanFam3.1 to ROS
KRAS © Cfam 1.0 Labrador retriever

humano

©.g. BRCA2 or rat 5:62797383-63627669 or rs699 or coronary heart disease ® Support for BCF files

/Se puede buscar por: \i

All genomes Favourite genomes ¢
5w e Nombres de genes
Pig breeds B e Identificadores (ID) Unicos de
& R A G gen, transcrito, variante,

ﬁ ShEme elemento regulador...
e Coordenadas gendmicas

Zebrafish 2
__[eioi k e Fenotipos /

-- Select a species -- v

w full list of al
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Buscar en Ensembl

Login/Register

BLAST/BLAT | VEP | Tools | BioMart | Downloads | Help & Docs | Blog &)\~ Search all species

New Search

Current selection:

< all Species
Only searching Human 101 results match KRAS when restricted to | species: Human 3¢ Best gene match

Only searching Human v lIGY-X “

Human Gene [#2Human 7 e s 7
Restrict category to: KRAS (Human Gene)
Gene 24 ENSG00000133703 12:25205246-25250936:-1 KRAS
KRAS proto-oncogene, GTPase [Source:HGNC Symbol;Acc:HGNC:6407] Gen KRAS de

Transcript 48 Protein coding gene
P LRG_344 (LRG display in Ensembl gene record; description: Locus Reference Genomic record fir h u ma no

Variant 1 KRAS.,) is an external reference matched to Gene ENSG00000133703

Variant table « Phenotypes = Loca

KRAS proto-oncogene, GTPase
HGNC Symbol; Acc:HGNC:6407

on « External Refs. « Regulation s Orthologues « Gene tree

Phenotype 1

KRAS-211 (Human Transcript)
GeneTree 1 ENST00000690406 12:25205246-25225773:-1
KRAS proto-oncogene, GTPase [Source:HGNC Symbol;Acc:HGNC:6407].

Location « External Refs. « cDNAseq. » Exons e Variant table « Protein seq. » Population ¢ Protein summary

GenomicAlignment 25

Llones & Regions ] KRAS-212 (Human Transcript)

ENSTO00000690804 12:25207948-25250929:-1
Per page: KRAS proto-oncogene, GTPase [Source:HGNC Symbol;Acc:HGNC:6407]

Location « External Refs. » cDNAseq. » Exons e Variant table  Protein seq. » Population s Protein summary

10 25 50 100

KRAS-213 (Human Transcript)

ENST00000692768 12:25205343-25250917:-1

KRAS proto-oncogene, GTPase [Source:HGNC Symbol;Acc:HGNC:6407]

Location « External Refs. » cDNAseq. » Exons e Varianttable s Protein seq. » Population e Protein summary

Standard  Table
KRAS-214 (Human Transcript)

iR KRAS proto-oncogene, GTPase [Source:HGNC Symbol;Acc:HGNC:6407]
You can use wildcards in your Location  External Refs. » cDNAseq. » Exons e Variant table e Protein seq. s Population e Protein summary

searches. RHO* would match RHO,
RHOC (RHO + zero or more
characters); RH0? would match
RHOC, RHOB (RHO + one
character)

KRAS-205 (Human Transcript)
ENST 328 12:25205258-25250935:-1
KRAS proto-oncogene, GTPase [Source:HGNC Symbol;Acc:HGNC:6407]

Location  External Refs. » cDNAseq. » Exons = Varianttable « Protein seq. » Population « Protein summary

KDRA 08 (Hurman Tronecrint)
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Caracteristicas del gen

Login/Register

€]~ Search all speci

BLAST/BLAT | VEP | Tools | BioMart | Downloads | Help & Docs | Blog

“. Human (GRCh38.p13) v

Location: 12:25,205,246-25,250,936 (e GLY) Ensembl ID

Gene-based displays

< Summary Gene: KRAS ensg[ ] ( ]
EE Splice variants L AllaS

|~ Transcript comparison Description KRAS proto-oncogene, GTPase Bource:HGNC Symbol,Acc:HGNC:6407 &)
Gene alleles
B Sequence Gene Synonyms K-Ras4B, KRAS1, KRAS2

Secondary Structure
B Comparative Genomics
|~ Genomic alignments

I Gene tree About this gene This gene has 14 transcripts @glice variants), 201 orthologues, 35 paralogues and is associated with 310 phenoty] . . . .
I Gene gain/ioss tree Transcripts - (cromosoma, inicio, fin, hebra)
I Orthologues Show transcript table

Paralogues

Location

Chromosomel

GRCh38:CM000674.2

Localizacion

Ensembl protein families
= Ontologies summary o
|- GO: Cellular component - .
I GO: Molecular function Name KRAS (HGNC Symbol) Numero de isoformas
GO: Biological process cCcDs This gene is a member of the Human CCDS set: CCDS8702.1¢7, CCDS87Q
Phenotypes i
B Genetic Variation UniProtKB This gene has proteins that correspond to the following UniProtKB identifie!
|- Variant table RefSeq This Ensembl/Gencode gene contains transcript(s) for which we have selected ot(s). If there are other RefSeq transcripts available they will be in the External
|+ Variant image references table
L Structural variants _ - _ v
| LRG LRG_344 provides a stable genomic reference framework for describing sequence variants for this gene

Gene expression
Pathway

Regulation

External references
Supporting evidence
& 1D History

L Gene history

Ensembl version

Other assemblies

Gene type

ENSG00000133703.14

View this locus in the GRCh37 archive: ENSG00000133703¢&°

Protein coding

Enlace a UniProtKB:
funcion de la proteina

Annotation method Annotation for this gene includes both automatic annotation from Ensembl and Havana manual curation, see article.
£ Configure this page
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Funcion del gen (UniProtKB)

UniProtKB es una base de datos de secuencias de proteinas y sus anotaciones.

. =%

|Function 4 P01116 - RASK_HUMAN

Names & Taxonomy

Proteini | GTPase KRas Amino acids | 189
Subcellular Location Genel | KRAS Protein | Evidence at protein level
. X ) . . . existence!
Disease & Variants Status' | % UniProtKB reviewed (Swiss-Prot)
L Annotation 5/5
PTM/Processing Organism'! | Homo sapiens (Human) scorel
Expression Funcion de la protel'na
Entry Feature viewer Publications External links History
Interaction
Structure BLAST Align X Downloadvy @ Add Addapublication Entryfeedback
Family & Domains .
Function’
Sequence & Isoform
Ras proteins bind GDP/GTP and possess intrinsic GTPase activity (PubMed:20949621).
Similar Proteins Plays an important role in the regulation of cell proliferation (PubMed:23698361, PubMed:22711838).

Plays a role in promoting oncogenic events by inducing transcriptional silencing of tumor suppressor genes (TSGs) in colorectal cancer (CRC) cells
in a ZNF304-dependent manner (PubMed:24623306). (M 4publications| (™ curated |

ggg}figgég Seminario 1 Biologia Molecular - Grado en Medicina - Curso 2023/24




Genes vecinos

Volvemos a Ensembl:

Location: 12:25,205,246-25,250,936

il

m

1 Human (GRCh38.p13) v

en

ased displays

- Summary

Splice variants
Transcript comparison
Gene alleles

Sequence

C
|

Secondary Structure

omparative Genomics

Genomic alignments
Gene tree

Gene gain/loss tree
Orthologues
Paralogues

BLA:

Login/Register

/BLAT | VEP | Tools | BioMart | Downloads | Help & Docs | Blog

Gene: KRAS

Gene: KRAS ense[_ |

Description
Gene Synonyms

Location

About this gene

Transcripts

K-Ras4B, KRAS1, KRAS2

Chromosome]
GRCh38:CM000674.2

This gene has 14 transcripts (splice variants), 201 orthologues, 35 paralogues and is associated with 310 phenotypes.

Show transcript table

Ensembl protein families
§ umma
Bl Ontologies S ry 0
|- GO: Cellular component
- GO: Molecular function Name KRAS® (HGNC Symbol)
GO: Biological process CCDs This gene is a member of the Human CCDS set: CCDS8702.1¢&, CCDS8703.1 &
Phenotypes
B Genetic Variation UniProtKB This gene has proteins that correspond to the following UniProtKB identifiers: P01116 &
|- Variant table RefSeq This Ensembl/Gencode gene contains transcript(s) for which we have selected identical RefSeq transcript(s). If there are other RefSeq transcripts available they will be in the External
|+ Variant image references table
Structural variants
Gene expression LRG LRG_344 provides a stable genomic reference framework for describing sequence variants for this gene

(0]

Pathway

Regulation

External references
Supporting evidence
ID History

Gene history

Ensembl version

Other assemblies

Gene type

Annotation method

ENSG00000133703.14

View this locus in the GRCh37 archive: ENSG00000133703 &
Protein coding

Annotation for this gene includes both automatic annotation from Ensembl and Havana manual curation, see article.

£ Configure this page
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Genes vecinos

BLAST/BLAT | VEP | Tools | BioMart | Downloads | Help & Docs | Blog

1 Human (GRCh38.p13) v

Location: 12:25,205,246-25,250,936

Location-based displays
- Whole genome
- Chromosome summary
I~ Region overview
!' Region in detail
E- Comparative Genomics
|- synteny
Alignments (image)
Alignments (text)
Region Comparison
- Genetic Variation
|- Variant table
\ Resequencing
Linkage Data
- Markers
- Other genome browsers
f-ucsce#

NCBI&
Ensembl GRCh37 &

M Custom tracks

Gene: KRAS

Chromosome 12: 25,205,246-25,250,936

Chromosome bands
Contigs
Genes
(Comprehensive set
from GENCODE 39)

Login/Register

&}~ Search all species... Q

5.10 Mb

ENSGO00000278969 > r

ENSG000002!

ENSGOO!

ENSG00000279173 >

Reguatory Buid TR T T R R TR T TE R ERITON T Genes
' LI ! n | ‘ cercanos a
b 54.60 Mb 24.90 Mb 5,00 Mb 25.10 Mb 55.30 Mb 25.40 Mb KRAS en el 0N
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B Promoter Flank Transcription Factor Binding Site
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Pistas de Ensembl

Hacemos scroll en la pantalla anterior hasta llegar a este otro visualizador gendmico:

& Addremove tracks M Custom tracks | < Share | (B} Resize image | [&] Export image | &5 Reset configuration | 5 Reset track order |

25 226 25 235 25 2506
E— m——

Chromosome bands |

" m " [ " = L] -
90 way GERP elements
- =
Genes (Comprehensive
ENST00000620933 >
set from GENCODE 43) iy
Contias
B

|
ENSTO0000311936
9

° Informacion et
procedente de distintas pEE—— ” Es—

YRAS-211 - ENSTO000630406
I t nsense medated decay protein coding
ases e atos KRAS-206 - ENSTO000686877 — °
nsense medated decay
0

KRAS-205 - ENSTO0000685328
protein coding

e Podemos ver isoformas, —
variantes (SNPs e e

< KRAS-213 - ENSTO0000692768
tein coding

indels), regiones de e

e
< KRAS-210 - ENSTO0000688940
protein coding

regulacion... — e ———N
e

—=
< KRAS-204 - ENSTO0000557334
protein coding

¢ e CUStomizableS: 2 eas 200 ensToo000ssszz B Ciowe 203 Enerococossenst ——0
permiten mostrar solo = AR .
la informacién que nos el .

Al phenotype:asso, i e 1Y
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study nstd166).
. |

Regulatory. Build

Age of Base.
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Variantes patogénicas

Queremos visualizar soélo las isoformas y las variantes:

e Paso 1. ocultar las pistas que no nos interesan.

Configure Region Image Configure Overview Image Configure Chromosome Image Personal Data
Find a track

. -
AEtivs {rac —— Select from available configurations: Current unsaved v | save current configuration Informaclon
Favourite tracks H
Tacicore: Active tracks sobre la pista

Search results Sequence and assembly
Genome Reference Consortium Issues (0/17)

Bl Sequence and assembly (3118) Contigs

| sequence (2/4) Sequence

= Markers (01) [ Primary assembly mapping
= GRC alignments (172)

Simple features (0/4)  Genes and transcripts

Clones & misc. regions (0/7) . . .
T — e E Comprehensive Gene Annotations from GENCODE 43 Pista de isoformas

=
I Genes (1/7) MANE Select Transcripts
I£
|
IE
L

t
|

Long reads ©14)  yariation

Prediction transcripts (0/1) ° °
LRG (0/1)  [smd gnomAD - short variants (SNPs and indels) .—[ Plsta de varia nteS ]

Apagamos
estas 6

RiASeqimodsis (0056) All phenotype-associated - short variants (SNPs and indels)
. El mRNA and protein alignments (0r7) - 1 .
plstas L mRNA e ©13) gnomAD-8V (dbVar study nstd166) (structural variants)

- EsT alignments (01) Regulation
Protein alignments (0/3)
E Variation (1/86) o freguiatory Bulld
L .
Sequence variants (1/20) Comparative genomics
Phenotype, disease and curated variants (0/20) P g
Arrays and other (0/17) Constrained elements for 90 eutherian mammals EPO-Extended
Failed variants (0/1) Age of Base
Structural variants (0/28)
= Somatic mutations (0/5) Information and decorations
|- Somatic variants (0/2)
L Somatic structural variants (0/3)

PO OO O QO e o

@ Chromosome bands
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Variantes patogénicas

Queremos visualizar soélo las isoformas y las variantes:

e Paso 2: mostrar la pista de variantes patogénicas (estaba oculta).

Configure Region Image Configure Overview Image Configure Chromosome Image Personal Data

Find a track

: Current unsaved v | save current configuration
Active tracks Select from available configurations: Save current config;

Favourite tracks

Track order Variation
Search results p' t d H t
Enable/disable all Phenotype/disease variants by source Is a e va ri a n es

Genome Reference Consortium Issues (0/17)

s .
B Sequence and asssmbly (318) Il ClinVar variant annotations - short variants (SNPs and indels) patog enicas
~ Sequence (2/4) linVar variants described as being probable-pathogenic, pathogenic, drug-response or histocompatibility - short variants (SNPs and indels)

C g;g‘eﬁgmems E?ﬁg JAll phenotype-associated - short variants (SNPs and indels) * @

Simple features (0r4) D HGMD-PUBLIC - short variants (SNPs and indels) * O

Clones & misc. regions (0/7) D NHGRI-EBI GWAS catalog phenotype - short variants (SNPs and indels) * O

= El Genes and transcripts (2179)  [] oMIM phenotype - short variants (SNPs and indels) * O

Activamos la e &7 O Phencose - shotvriants (NP and ndt * O
pista de E:gc"m Bontaits ;gm Enable/disable all LSDB-associated variants

- L RNASeq models (0/56) ] All LSDB-associated - short variants (SNPs and indels) * O

Va rla ntes E mRNA and protein alignments 0/7)  [] HbVar - short variants (SNPs and indels) * O

_ mMRNA alignments (0/3) [ Infevers - short variants (SNPs and indels) * O

patogen ICas [EE2T slanments (O1) M KAT6BDB - short variants (SNPs and indels) * O

Protein alignments (0/3)
8 Variation (2/86) L] LMDD - short variants (SNPs and indels) * 0
. 8 D LSDB - short variants (SNPs and indels) *

(en modo B I\ 1NN TEEEECE R G AU CMUTEZO) W [ ] OIVD - short variants (SNPs and indels) * O

S (o) D PAHdb - short variants (SNPs and indels) * 0

Norma I) Structural variants (0/28) [ dbPEX - short variants (SNPs and indels) * 0

E Somatic mutations (0/5)

~ Somatic variants (0r2)
Somatic structural variants (0/3) D Phenotype annotations (all types)

& Regulation (0/467)  [7] Phenotype annotations (Variations)

~ Regulatory Build (0/1)

Features by Cell/Tissue (0/415)

DNA methylation (0/47) [ Phenotype annotations (Genes)

Enable/disable all Phenotype annotations

[ Phenotype annotations (StructuralVariations)

* %%
SR
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Recordatorio: estructura de los genes

ﬂeyenda:

Representacion de (I S S
un gen en Ensembl: TP53-202 >
protein coding
ADN Promotor Gen
[ <N r — : 4
"\\v/f/ AL [T ‘ T TTTTTTTITT T
Exén Intrén Exén Intrén Exén Intrén Exén \
Transcripcion
(ADN - pre-ARNm)
Pre ARNM 5 delatalellbt il T N ORI 1 X 0 N T AR 3
sutrr  EXON Exon Exon EXOn 3 urr Colapoli(A)
Splicing
(pre-ARNmM » ARNmM)
ARNmM final i

Traduccién
(ARNmM - Proteina)

(((((

¥z“ UNIVERSIDAD

UTRs

Exones
codificantes

Intrones

~

/

5 UTR

Polipéptido
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Variantes patogénicas

Hay variantes en todo el gen, pero las patogénicas estan principalmente en exones.

# ﬂ <=E2a d_: % Drag/Select: 4+

Chromosome bands.
Genes (Comprehensive
set from GENCODE 39).
Contigs
Genes (Comprehensive
set from GENCODE 39). < KRAS-202
protein coding
} + = # * + {
< KRAS-201 i
protein coding ]
ﬂ_eyenda: \ —_— ——— 0 —— i
i< KRAS-211 < KRAS-207
nonsense mediated decay protein coding
——e e # —
UTRs < KRAS-206
I:I Ponsense mediated decay i R
— PR — g a
I KRAS-205 % Pista de
E protein coding °
. " .
# + # —
- xones T 7 isoformas
protein coding 1
codificantes . . a
i< KRAS-208
nonsense mediated decay
0 — —a
— Intrones < KRAS-213
protein coding
L + + # —1
< KRAS-210
protein coding
[ —{P Tt +— — —1O
< KRAS-212
nonsense mediated decay
C— s —
< KtR‘AS-%%@ .
protein coding
o 5o . — —— Variantes
< KRAS-209 < KRAS-20.
retained intron protein codlnq
i AD - short variants (SA jels)
- s ] !IlI—--III.-I-I_I-I—-lll---ll---Ill-l--lllll--lﬂl 1| |Iﬁ_lll-ll-ll-l--l-l-ll--l-_- -
clinvar clinically, asso... | ClinVar variants described as being probable-pa genic, drug se patibility - short variants (SNPs and indels) " Varla ntes
1 ] ~ 0
patogénicas
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Variantes patogénicas

gnomAD - short variants (SN
I I Y

_ | Clinvar variants described as being pvobablerpathotiemc pathogenic, drug-response or histocompatibility

I SN EE g ..

- short variants (SNPs and indels)

protein coding
i # —
< KRAS-208
nonsense mediated decay
C 1
< KRAS-213 o po
protein coding Identificador de
[ . 5 .
Srotein couing variante (dbSNP
[ ———{—Aa—
< KRAS-212 I D)
nonsense mediated decay
= -
< KRAS-204
protein coding
O0— — ] —
< KRAS-209
retained intron

Tipo de variante
(SNP, delecién,
insercion...)

~

/

%GC A 0 u -

V- & — N A WV P TR AT Lo V. Al Class L ] VW
25.21 25. .

[T 521D _ ? Location 25215524

Veriant Legend i | Click en i | ; | .
mmm splice acceptor variant mmm splice donor variant Ajjeles TIC = stop galr_md . ConsecuenCIa
= flafmeshlst :larlant CUQ'QUier mmm stop lost . v wem inframe insertion
wm inframe deletion mi variant mmm protei + ° -
wm splice region variant - wsm synonymous variant 20 ‘—b— prime UTR variant de Ia mutaCIon
wam 3 prime UTR variant M msm non coding transcrip C! mmm intron variant

Cited,

Gene Legend . Phen’otype or_Disease
Protein Coding = Non-Protein Coding - -
mmm Ensembl protein coding patogenlca mmm processed transcript S°UTces gﬂ;x:" JaSNEHOVS?
wsm merged Ensembl/Havana = RNA gene Shenatyia

enotype data
There are currently 874 tracks tumed off
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Isoformas

BLAST/BLAT | VEP | Tools | BioMart | Downloads | Help & Docs | Blog

1 Human (GRCh38.p13) ¥

Location: 12:25,205,246-25,250,936

Gene-based displays
& Summary Gene: KRAS ENsG00000133703

. - : ; o pe
Longitud del ARNm (pb) e ISR Longitud de la proteina (aa)
- ‘L v Chromosome 12: 25,205,246-25,250,936 reverse strand
GRCh38:CM000674.2
Ensembl I D del transcrito This gene has 14 transcripts (splice variants), 201 orthologues, 3 Alogues and is associated with 310 phenotypes. Ti po de tra nscrito

T Paralogues

Ensembl protein families

= Ontologies
!

Show/hide columns (1 hidden)

GO: Cellular component
GO: Molecular function
GO: Biological process

bp Protein Biotype CCDSs UniProt Match Flags
(] [_Pa |Proteincoding CCDS87027  PO1116:2&  NM_0049855& | MANE Selectv0.95 Ensembl Canonical ‘GENCODE basic 'APPRISALT1 TSLA

KRAS-201 5430  18%aa | Protein coding CCDS8703& |  P01116-1& - GENCODE basic APPRIS P4 TSL:1

‘ariation
¢ akle ENST00000685328.1 KRAS-205 5287  188aa | Protein coding CCDS87021% | AOAO24RAVE® - GENCODE basic APPRIS ALT1
t image ENST00000688940.1 KRAS-210 3630 188aa | Protein coding CCDS8702¢ | AOAQ24RAV5E = GENCODE basic APPRIS ALT1
Structural variants e e R
L Gene expression ENST00000693229.1 KRAS-214 5187  163aa | Protein coding = 5 - GENCODE basic
: Pathway ENST00000692768.1 KRAS-213 5075  122aa | Protein coding - - - GENCODE basic
Regulation s :
I e — E 1 KRAS-207 2957 | Protein coding - - = GENCODE basic
- Supporting evidence ENST00000556131.2 | KRAS-203 | 2937 | Protein coding - G3V4K2®@ - GENCODE basic  TSL:1
EID History ENST00000557334.6 KRAS-204 1042 75aa | Protein coding - GAVST7& - GENCODE basic ' TSL:5

Gene history
ENST00000686877.1 | KRAS-206 | 5420 55aa | Nonsense mediated decay - - - -
¥ Configure this page ENST00000687356.1 KRAS-208 5101  40aa | Nonsense mediated decay - : = -
N Custom tracks ENST00000690406.1 | KRAS-211 | 4919 54aa | Nonsense mediated decay = » = CDS 5' incomplete

ENST00000690804.1 | KRAS-212| 2721 51aa | Nonsense mediated decay - - - 3
ENST00000688228.1 KRAS-209 1163 ' No protein IRe!ained intron - - - -

4 Export data

* Preferiblemente la isoforma con la etiqueta “MANE Select” (columna Flags), ya que ha sido escogida como isoforma de referencia del gen.
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Informacion de la isoforma

1 Human (GRCh38.

Location: 12:25,205,246-25,250,936  Gene: KRAS  [RIcUETIHLGT.ET7117]

Transcript-based displays
|- Summary
= Sequence

|- Exons

i~ cDNA

L Protein
&= Protein Information
Protein summary
Domains & features

BLAST/BLAT | VEP | Tools | BioMart | Downloads | Help & Docs | Blog

p13) v

Description
Gene Synonyms

Location

About this transcript

Login/Register

Bl - Search Human...

Ensembl ID del
transcrito

KRAS proto-oncogene, GTPase [Source:HGNC Symbol;Acc:HGNC:6407 &]
K-Ras4B, KRAS1, KRAS2

Numero de exones

This transcript has|_|exons, mnotated with 22 domains and features, is associated with 15274 variant alleles and maps to 592 oligo probes.

!
I~ Variants Gene RATEa .
L PDB 3D protein model This transcript is a product of gene ENSG00000133703. 14 A= Ee T S E1o] Y
- AlphaFold predicted model .
£ Genetic Variation
e ek Summary @ Ocultamos la tabla de isoformas
I~ Variant image
i~ Haplotypes
f Population comparison
L Comparison image 3’UTR l I I
External References AS-202
General identifiers E,&%ﬁ;;‘omhg 5'U R
Oligo probes a-Reverse strand 45.68 kb
Supporting evidence
= ID Histo
1 Tr;nsglpl history Statistics Exons:D Coding exons: 4, Transcript Ieng(h::bps. Translation Iength:l:lresmues / \
Protein history CCDS This transcript is a member of the Human CCDS set: CCDS8702 & Leyenda:
# Configure this page Uniprot This transcript corresponds to the following Uniprot identifiers: PO1116 &
Transcript Support Level (TSL) TSL:1
N Custom tracks Verei UTRs
ersion ]
4 Export data Type Protein coding - Exones codificantes
e Annotation Method Transcript where the Ensembl genebuild transcript and the Havana manual annotation have the same sequence, for every
GENCODE basic gene This transcript is a member of the Gencode basic gene set. \/ | ntrones
e
" M £ n, H
General identifiers”: enlaces de este transcrito en otras bases de datos. K /
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cExiste algun microARN
que regule al gen?

Respuesta:

Enlace [

Pregunta 3 ]
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http://mirwalk.umm.uni-heidelberg.de/
http://mirwalk.umm.uni-heidelberg.de/

ARNs no codificantes: miRNA y IncRNA

¥z“ UNIVERSIDAD

: { DEGRANADA

No traducidos a proteina

Proceden de “genes de ARN”
(color morado en Ensembl)

En sintesis de proteinas: ARN
ribosdmico y de transferencia

En regulacion de la
expresion: mMiRNA, INcCRNA,
entre otros.

Seminario 1 Biologia Molecular - Grado en Medicina - Curso 2023/24

Transcriptome

“ADN basura” hasta

Coding
~2%

/ la década de los 90
Premio Nobel

|

Noncodin .
~98% . de Medicina en
2006 al ARN de
l l interferencia
Small Long
noncoding RNA oncoding RNA

(mRNA)  ((rRNA )

('snRNA ) "miRNA | [AncRNA ) (circRNA)

(tRNA )

(snoRNA ) (" siRNA )

Sintesis de
proteinas

(rasiRNA ) ( piRNA )

scaRNA tiRNA

Regulacién de la
expresion génica




microRNAs

Cytoplasm
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o ¥
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mRNA cleavage — mRNA

Biogénesis y actuacion de miRNA
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ARN pequenos (18-20 nt)
Regulan negativamente la expresiéon de genes
Dos mecanismos de accion:

o Inhiben la traduccion del ARNmM
uniéndose a su extremo 3’ (hibridacion
imperfecta, mas frecuente)

o  Provocan la escision del ARNm
uniéndose a regiones codificantes
(hibridacion perfecta)

Un miRNA puede controlar varios genes y un
gen puede estar controlado por varios miRNA



microRNAs y cancer: Oncomirs

mMiRNA como supresor tumoral  Siseinfraexpresa Si se sobreexpresa miRNA como oncogen
(silenciando un oncogen) (silenciando un supresor tumoral)

i

T

20000DODML MO
Nucleus 17
Formacion de un tumor Gyepteen e
+ Proliferacion ﬂgmﬁj?
1 Invasion e
. 7 . Tumour- Trr—r———
1+ Angiogénesis supresr “”“”"’7
4 Muerte celular MCpppG —] G e AaaA
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mR% mRNA U
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E MGpppG —BEK_J AAAAA
_ e
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miRWalk

Base de datos sobre relaciones entre miRNAs y genes.

UNIVERSIDAD
DE GRANADA

ft HOME © FAQ W RESOURCES © ABOUT

News and Updates: New version of miRWalk

Jan/2022 - release_2022_01 - 2022 release update with new features. Detail
view on miRNA-Gene-Duplex. Disease ontology search.

Jan/2022 - disease_module - New search option for disease ontology added.
Jan/2021 - new_update_2021 - Annual update for the year 2021 was
completed. At the request of numerous users, the duplex information has been
integrated and can now be saved.

Apr/2020 - SERVER_PROBLEMS - Due to the high access rate, we are getting
into some problems. We have decided to move the database to a stronger
server. This can take some time and we apologize for the down-times. We will
work on it as soon as possible. The miRWalk team.

Mar/2020 - genesets_update - All genesets (KEGG, GO and Reactome) were
updated.

read more.

miRWalk is an improved version of the previous database (i.e. miRWalk). The new
version of miRWalk stores predicted data obtained with a maschine learning algorithm
including experimentally verified miRNA-target interactions. The focus lies on accuracy,
simplicity, user-friendly design and mostly up to date informations. More information
can be obtained under Frequently Asked Questions.

Search for a single gene or miRNA

miRNAs: miRNA names (e.g. hsa-miR-214-3p) or Accession numbers (e.g. MIMAT0000271) based on current miRBase. While searching single miRNAs, also short names or family
miRNA(e.g. let-7) belongs to several miRNAs are also acceptible. A list of miRNAs will be shown. mRNAs: Official Genesymbols (e.g. GAS2), EntrezIDs (e.g. 10608), Ensembl-IDs (e.g.
ENSG00000148935 or ENST00000454584) and RefseqIDs (e.g. NM_001143830) were accepted.

Buscamos KRAS en el
species  human v|Gene KRAS ‘miRNA‘ ‘ search ‘ campo Gene

Seminario 1 Biologia Molecular - Grado en Medicina - Curso 2023/24



MiRNA asociados al gen

Details Transcripts
Entrezid 3845 )
Refseq = | Ensemblid -~ Length Startcds Endcds =
Genesymbol KRAS Regién del gen |
. 191 757
CO m p u e5to d e 4 pa rtes Alias 'C-K-RAS;C-K-RAS;c-Ki-ras;c-Ki-ras2; d d I e =
Description  Homo sapiens KRAS proto-oncogene, GTPase (KRAS) ohde se une e
. . i .
e Especie: hsa es Homo sapiens S viie mIiRNA
Chromosome 12
H . H H Ensemblid ENSG00000133703
e Procesamiento: miR es miRNA
maduro (mir seria el gen o
pre-miRNA)
Interactions
.o s . [ o |
e Identificador numérico we  Seleccionannoes un MiRNA.4. ranogn | g o | s
' hsa-let-7e-5p M_033360 | KRAS ‘ details 0.92 \ 3UTR 3270,3263 041 |-3938 |17 [- = =
PY Brazo:5' o 3 (Sé lo para m iRNA Roadet7h1-3p | NM_033360 | KRAS detals 082 | cDS 13,434 063 |-1441 |15 = [Lnk =
hsa-let-7f-1-3p NM_033360 | KRAS details 0.85 ‘ 3UTR 1512,1524 073 -19.424 | 11 ‘ —_ ‘ Link -
m a d u rOS) hsa-let-7f-2-3p | NM_033360 | KRAS details 0.92 ‘ 3UTR 1911,1937 0.53 -4.957 |19 — ‘ —_ —_
hsa-let-7f-2-3p | NM_033360 | KRAS details 0.85 ‘ CDs 714,734 0.72 -12.111 | 15 ‘ - ‘ - -
e hsa-miR-15a-5p | NM_033360 | KRAS details 0.85 ‘ 3UTR 5336,5347 0.77 -8.071 10 LINK ‘ —_ —
. Iet-7 es u na excePCIon, se { hsa-miR-15a-3p | NM_033360 | KRAS details 1.00 ‘ 3UTR 3508,3548 0.57 -3.938 | 20 ‘ -_— ‘ _— -_—
d escu b ri 6 a ntes d e q u e hsa-miR-15a-3p | NM_033360 | KRAS details 0.92 ‘ S5UTR 110,130 0.25 -10.094 | 17 —_ ‘ —_ —_
° ° hsa-miR-16-5p | NM_033360 | KRAS details 1.00 ‘ 3UTR 2768,2783 0.59 -5.227 | 14 ‘ LINK ‘ - MIRT053090
existiera esta nomenc‘atu ra hsa-miR-17-3p | NM_033360 | KRAS details 100  |3UTR 3900,3919 066 |-8813 |15 - = —

Identificador del KRAS

miRNA

« 13 |da|a23pa';9ina11 12 |
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Informacion del miRNA en miRBase

Pre-miRNA en
forma de horquilla

miRBase

Structure

Browse

Home Search Help Downloads

c @6 U ------- ag
5’ cc ggg GAG UAGGAGGUUGUAUAGU ga gg g a
FETEE T FEEEEEEETTEEEEEE 1 I
| Mature hsa-let-7e-5p 3’ gg ccC UUC AUCCUCCGGCAUAUCa cu CE E €
a & G - agaggaa - a
Accession MIMAT0000066
Description hsa-let-7e-5p matufe miRNA
Hairpins
Sequence UGAGGUAGGAGGUUGUAUAGUU miRNA maduro Cytoplasm m
Evidence experimental ' o 1
cloned [1-4], Northern [1], lllumina [5] Mature
miRNA
Database links “RNA K Tissueatias miRPathDB mRNA /
target

Predicted targets TargetScan . H
Targetscan TargetMiner mi/ ‘DB MGpppG _| % '— : AAAAA

ORF
uwcks translation
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http://www.mirbase.org/cgi-bin/mirna_entry.pl?acc=MIMAT0027654

¢Qué laboratorios realizan
el diagnodstico genético en
Espana?

Respuesta:

Enlace

[ Pregunta 4

,,,,,,
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https://www.ncbi.nlm.nih.gov/gtr/
https://www.ncbi.nlm.nih.gov/gtr/
https://www.ncbi.nlm.nih.gov/gtr/

Buscar en NCBI GTR

& NCBI  Resources ¥ How To ) marisolbc@go.ugres My NCBI  Sign Out

COVID-19 Information B8

Public health information (CDC) | Research information (NIH) | SARS-CoV-2 data (NCBI) | Prevention and treatment information (HHS) | Espaiiol

GTR: GENETIC TESTING REGISTRY

All GTR Human Tests Microbe Tests Conditions/Phenotypes Genes Labs GeneReviews Advanced search for tests

ondition
GSTM1-related lung cancer Condition Youlillil§ GTR Tutorials
LNCR2: Lung cancer susceptibility 2 Condition
IMf_LNCR4: Lung cancer susceptibility 4 Condition 54 to the GTR; it relies on submitters to provide information that is accurate and not
mig Condition B GTR. GTR is not a substitute for medical advice. Patients and co s with specific
4 Lung cancer susceptibility 1 Condition J 8 profassional.

* UNIVERSIDAD
s DEGRANADA
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Buscar en NCBI GTR

Haced scroll al apartado de “Genes” hasta que encontréis el gen KRAS:

FASLG 59 tests

Also known as: ALPS1B, APT1LG1, APTL, CD178, CD95-L, CD95L, FASL, TNFSF6, TNLG1A, FASLG
Summary: Fas ligand

IRF1 10 tests

Also known as: IMD117, IRF-1, MAR, IRF1
Summary: interferon regulatory factor 1

KRAS Vemos qué pruebas genéticas hay para KRAS

Also known as: 'C-K-RAS, C-K-RAS, CFC2, K-RAS2A, K-RAS2B, K-RAS4A, K-RAS4B, K-Ras, K-Ras 2, KI-RAS, KRAS1, KRAS2, NS, NS3, OES, RALD,
RASK2, c-Ki-ras, c-Ki-ras2, KRAS
Summary: KRAS proto-oncogene, GTPase

MAP3K8 11 tests

Also known as: AURA2, COT, EST, ESTF, MEKKS, TPL2, Tpl-2, c-COT, MAP3K8
Summary: mitogen-activated protein kinase kinase kinase 8

PIK3CA 240 tests

Also known as: CCM4, CLAPO, CLOVE, CWS5, MCAP, MCM, MCMTC, PI3K, PI3K-alpha, p110-alpha, PIK3CA
Summary: phosphatidylinositol-4,5-bisphosphate 3-kinase catalytic subunit alpha
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Tests genéticos de KRAS en Espana

Genes, analytes,

T Test type resel | Tests names and labs Conditions | e Methods
nical (40) _ ; — : Genes
RASopathies Panel 1 18 e—— c analysis of the entire coding region Io d
e reset I
Test purpose s a n a |Za OS e n
Spain Ia prueba
Cardiomyopathies General Panel c

Sequence analysis of the entire coding region

[ Predictive (12

[ Prognostic (12) Health in Code
DRissAssessmem(ﬁ) Spain Nombre del LaS pruebas que
[ screening (1) Hypertrophic cardiomyopathy extended labora torio

panel

S = analizan varios

. Health in Code
Molecular Genetics Spain g e n eS Se CO n Oce n

U Deletion/duplication analysis (3) Congenital heart diseases Panel Sequence analysis of the entire coding region

() Mutation scanning of the entire coding region CO m O pa n eles de

(1) Health in Code
L)

i Spain ° ° -
sectieneiacion
(40)

Arrhythmia General Panel Sequence analysis of the entire coding region
¥ Laboratory certification

=
~
o
o

Aplicamos 4
filtros

[
N
o

o

Health in Code
Spain

Cardiovascular Diseases_General Panel

-
‘w
I
S
o

Sequence analysis of the entire coding region

Si solo estamos
*» Specimen type .
M L:boratorny:cation reset - iRCe I n te resa d OS e n

Spain
[J United States Hypertrophic Cardiomyopathy Extended al 920 C Sequence analysis of the entire coding region SeC u e n C | a r e | g e n
() Alabama (2) Panel

O california (33) T @S K)QAS, b uscar |'a MaOos

(O colorado (1)

Spain
[J Connecticut 1)
O Detaware (1) Congenital Heart Diseases Panel 1 39 € Sequence analysis of the entire coding region una p rue ba q ue
([ District of Columbia (5) Health in Code . z
DGeorgia(U Spain ana | |Ce SOlO este
Seeorg stalos Rasopathies NGS Panel 26 12 C Sequence analysis of the entire coding region g e n .

Other countries Health in Code

IO Spain

& spain (40) st e e . san -
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Preparacion para la Practica 2:
Amplificacion de fragmentos de
ADN por PCR

1. Eleccion de lineas celulares con KRAS mutado.

2. Diseno de primers para amplificar el exéon 2 de KRAS.
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(COmo encuentro una linea
celular de cancer de
pulmon con KRAS mutado?

Respuesta: ¢oCOSMIC celllines

ccccccccccccccccccccccccccccccccc

m [ Pregunta 5 ]
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https://cancer.sanger.ac.uk/cell_lines
https://cancer.sanger.ac.uk/cell_lines

(Qué es una linea celular?

Es un cultivo de células establecido que proliferara indefinidamente si las condiciones del medio
de cultivo y espacio son adecuadas.

e Se usan en investigacion como paso previo a los ensayos en organismos modelo (ratones,
ratas, etc)

e Hay lineas celulares de distintos tipos de cancer y tejidos sanos.
e Unalinea celular humana proviene de un donante: =

La linea celular HeLa de cancer de cuello de Utero
proviene de una muestra del tumor de Henrietta
Lacks, tomada en 1951.

En la Practica 2 usaréis estas lineas de cancer de pulmon:

e KRAS mutado G12C: NCI-H358
e KRAS mutado G12D: A427
e KRAS no mutado: NCI-H838

Frascos de cultivos celulares en un incubador.
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Buscar en COSMIC Cell Lines

61[[:0 COSMIC COSCheanile

Catalogue Of Somatic Mutations In Cancer Your search term "kras" was an exact match for the COSMIC gene KRAS.

I Sear A search of the whole COSMIC database returned results in 2 sections of the database. More...

Terms and Conditions have been updated and inclug
Genes (4 hits) Mutations (214)

Cell Lines Project v95, released 24-NOV-21 Show[10_v]entries
COSMIC, the Catalogue Of Somatic Mutations In Cancer, is the world's largest and most Gene ‘ Atematellls jlestedicamples
comprehensive resource for exploring the impact of somatic mutations in human cancer. KRAS ENST00000311936 KRAS_ENST00000311936,ENST00000311936.7, KRAS... 1020
Start using COSMIC by searching for a gene, cancer type, mutation, etc. below. KRAS KRAS,ENST00000256078.8, KRAS... 1020
KRAS_ENST00000557334 KRAS_ENST00000557334,ENST00000557334.5 KRAS.... 1020
KRAY KRAS_ENST00000556131 KRAS_ENST00000556131,ENST00000556131.1.KRAS.... 1020
Showing 1 to 4 of 4 entries

Escribimos “KRAS” en el buscador Hacemos click en el segundo resultado
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Buscar en COSMIC Cell Lines

Vamos a buscar lineas celulares con la mutacion G12C en KRAS:

Gene Variants

KRAS
Mutations | Fusions ‘ | CNV & Expression | ‘ Methylation

B External links Show |10 v|entries
B Drug resistance

This tab displays a table of mutations for the selected gene. You can see more information in our help pages.

Export: B Search:

B Tissue distribution Position (AA)  * Mutation (CDS) Mutation (Amino Acid) Legacy Mutation ID o Count Mutation Type
12 C34G>A pG128 COSM517 2 Substitution - Missense
Click en Bl Mutation distribution 12 ¢.34G>C p.G12R Click en COSM518 4 Substitution - Missense
. B Variants | “p G12C” tuti i
“Variants” 12 €.34G>T o COSM516 20 Substitution - Missense
B References
12 c.35G>A p.G12D COSM521 34 Substitution - Missense
Reset page
Search 42 ¢.35G>C p.G12A COSM522 8 Substitution - Missense
12 ¢.35G>T p.G12v COSM520 30 Substitution - Missense
| Search COSMIC... 13 c37G>T p.G13C COSM527 3 Substitution - Missense
Filfers 13 c.38G>A p.G13D COSM532 9 Substitution - Missense
Show advanced filters 14 c.40G>A p.v14l COSM12722 2 Substitution - Missense
Range Show input fields 18 c.53C>A p.A18D COSM542 1 Substitution - Missense
@ Showing 1 to 10 of 66 entries First Previous 1 ‘ 2 3 4 6 7/ Next Last
_ ——
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Lineas con la mutacion G12C

4 N 4 N\ - "
] S Nombre de la Tejido del que Tipo de tumor
Mutation ———— linea celular ~ procede la linea [~ de que procede
COSV55497469 This section displays a\ )tology and zygosntg\ o included, wher\ I a Il'nea

Show[10 v enties

B Tissue distribution

Export: TSV B

Sample .  Gene anscript Primary Tis: Primary Histology Pubmed Zygosity Somatic Sample
B Samples name name Tissue pe 1 Histology Subtype 1 1D Status Type
B Pathways affected G KRAS ENST00000256078.8 %  Lung o/ NS Carcinoma Adenocarcinoma #¢ Homozygous  Unknown Cultured
Reset page _ G KRAS ENST00000256078.8 %  Lung NS Carcinoma Adenocarcinoma - Homozygous Unknown Cultured
Click en
“Sa m pIeS" ENST00000256078.8 %  Lung NS Carcinoma Non small cell - Homozygous  Unknown Cultured
carcinoma
ENST00000256078.8 %  Lung NS Carcinoma Non small cell - Heterozygous ~ Unknown Cultured
carcinoma
NCI-H358€ KRAS ENST00000256078.8 %  Lung NS Carcinoma Bronchioloalveolar - Heterozygous ~ Unknown Cultured
adenocarcinoma
La que Vvals a I:l KRAS ENST00000256078.8 %  Lung NS Carcinoma Non small cell - Homozygous ~ Unknown Cultured
carcinoma
usar en la
- . KYSE-410 KRAS ENST00000256078.8 %7  Oesophagus NS Carcinoma NS - Heterozygous  Unknown Cultured
Practica 2
OV-56 KRAS ENST00000256078.8 &7 vary, NS Carcinoma NS - Heterozygous ~ Unknown Cultured
rlg/ﬂ/&\:- 5 KRAS ENST00000256078.8 %  Pancreas NS Carcinoma Ductal carcinoma - Homozygous Unknown Cultured
aCa-
UM-UC-3 KRAS ENST00000256078.8 %  Urinary tract = Bladder Carcinoma NS - Homozygous Unknown Cultured
Showing 11 to 20 of 20 entries First Previous 1 Next Last
a s .
Id a la 2% pagina
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.Como haria una PCR de
este gen?

] -
~ =
nucleotide P :—_:: ~
/ hydrog P 5'—_3' ~ P
" b?"d 5* N ' -— b
5'—3'/ (1] [1 1N
3 I o D 6 o Elongation g g
y, ~ 3 I m— -
" DNA prime SN — ~ - — ~
riginal DNA 5’ I 3
to be replicated 3'_5'\. —r
- ~

Respuesta: Primer-BLAST

m [ Pregunta 6

,,,,,,
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https://www.ncbi.nlm.nih.gov/tools/primer-blast/index.cgi?LINK_LOC=BlastHome
https://www.ncbi.nlm.nih.gov/tools/primer-blast/index.cgi?LINK_LOC=BlastHome

Secuencia a amplificar

Leyenda: \

BLAST/BLAT | VEP | Tools | BioMart | Downloads | Help & Docs | Blog I:I UTRs

- Exones codificantes
Location: 12:25,205,246-25,250,936 Gene: KRAS Transcript: KRAS-202

En la seccion rrscriptbased dispiays Transcript: ENST————krasz02 ~._~ Intrones

1 Human (GRCh38.p13) v

S |- Summary
equence - jpeu
o q Description KRAS proto-oncogene, GTPase [Source:HGNC Symbol;Acc:HGNC:6407 &] /
a7
click en Exons e Gene Synonyms K-Ras4B, KRAS1, KRAS2
B Protein Information Location Chromosome 12: 25,205,246-25,250,929 reverse strand
[ Protein summary About this ipt i h 15274 llel I
L Domairie & featires out this transcrip! his transcript has|_l]exons, is annotated with 22 domains and features, is associated with 15274 variant alleles and maps to 592 oligo probes.

Variants Gene .
PDB 3D protein model This transcript is a product of gene ENSG00000133703.14 ESHIAER RIS ELIES

AlphaFold predicted model
Genetic Variation Summary (7]
Variant table
Variant image
Haplotypes
Population comparison | I I

o}

Comparison image

External References

General identifiers S oting f
Oligo probes - Reverse strand 45.68 kb
|- Supporting evidence T
& ID History L _ ) , |
Transcript history Statistics Exons:D Coding exons: 4, Transcript Ieng(h::bps‘ Translation Ienglh:Dresldues
Protein history CcCcDS This transcript is a member of the Human CCDS set: CCDS8702& En Ia préctica 2

L Configure this page Uniprot This transcript corresponds to the following Uniprot identifiers: P01116¢? R
Transcript Support Level (TSL) TSL:1 queremos ampllflcar el
Custom tracks 4
- e
81 Export data Type Protein coding (el q ue eSté muta d O)

A e Annotation Method Transcript where the Ensembl genebuild transcript and the Havana manual annotation have the same sequence, for every base pair. See article.
GENCODE basic gene This transcript is a member of the Gencode basic gene set.
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Secuencia a amplificar Ex6n 2

| | I Intrén 2 Intréon 1 |
| > |l=

< KRAS-202 . .

protein coding Primer1 Primer?2

< Reverse strand 45.68 kb |

BLAST/BLAT | VEP | Tools | BioMart | Downloads | Help & Docs | Blog Bl - search Human

\ Human (GRCh38.p13) v

Location: 12:25,205,246-25,250,936 | Gene: KRAS  (SIZUE TGV 1F]

Transcript-based displays

Secuencia del intréon 1

| Summary Transcript: ENST00000311936.8 kras-202
5 Sequence )
|- Exons Description KRAS proto-oncogene, GTPase [Source:HGNC Symbol:Acc:HGNC:6407 6] I
cONA INcon eta
Protein Gene Synonyms K-RasdB, KRAS1, KRAS2
& Protein Information Location Chromosome 12: 25,205,246-25,250,929 reverse strand.

Protein summary
Domains & features
Variants

Fiedisenllips cene —
1 4
AlphaFoid predited model This transcript is a product of gene ENSG00000133703.14 [TIVEELEILTE

& Genetic Variation
Variant table Exons @

Variant image
Haplotypes
Population comparison
Comparison image
& External References
General identifiers
Oligo probes Exons/ Introns  Translated sequence ~ Flanking sequence  niror
- Supporting evidence

& 1D History Variants  [3prime UTR| [5pime UTR Frameshift [ Inframe deletion ] Inframe insertion [LLLLE L]
Transcript history
£ Configure this page Markup  loaded
T stow [T enves
. No. Exon/Intron Start End Start End Length Sequence
< Share this page Phase Phase
. 5 upstream p—
Rt Bookmark this page sequence
7

ENSE00003903543 25,250,929 25250751 - - 179

About this transcript This transcript has 5 exons, is annotated with 22 domains and features, is associated with 15274 variant alleles and maps
to 592 oligo probes.

Secuencia del exén 2

Secuencia del intréon 2
(incompleta)

UTR

Las secuencias completas se descargan en el
boton “Download sequence’, pero nosotros
vamos a usar la que esta subida en PRADO:

..ctgeggeegeeeggeccegaactcateggtgtgcteggagetegatttte

AG ol
BGTGRGGRAGATAG,

Intron 1-2 25250750 25
2 ENSE00000936617 25245395

5,355

0 122 GCHTGCTGAAAATGACTGAATATAAACT TGTGGTAGTIIEEARBIGETGGEGTAGEC
GIGCCETGACEATACAGCTAAIRICABARTCATTTTGTGGAGGAATATGATCCAACAA
AG

“Secuencia de KRAS para el disefio de primers”

Intron 2-3 25245273 25227413 17,861
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Secuencia a amplificar
| I

< KRAS-202
protein coding
< Reverse strand

45.68 kb

Exon 2

Intrén 2 | Intréon 1 |

>KRAS intron 1 last 500bp - exon 2 - intron 2 first 500bp
TTAAAAGTTTTTCTGTAGCTGTTGCATATTGACTTCTAACACTTAGAGGTGGGGGTCCAC
TAGGAAAACTGTAACAATAAGAGTGGAGATAGCTGTCAGCAACTTTTGTGAGGGTGTGCT
ACAGGGTGTAGAGCACTGTGAAGTCTCTACATGAGTGAAGTCATGATATGATCCTTTGAG
AGCCTTTAGCCGCCGCAGAACAGCAGTCTGGCTATTTAGATAGAACAACTTGATTTTAAG
ATAAAAGAACTGTCTATGTAGCATTTATGCATTTTTCTTAAGCGTCGATGGAGGAGTTTG
TAAATGAAGTACAGTTCATTACGATACACGTCTGCAGTCAACTGGAATTTTCATGATTGA
ATTTTGTAAGGTATTTTGAAATAATTTTTCATATAAAGGTGAGTTTGTATTAAAAGGTAC
TGGTGGAGTATTTGATAGTGTATTAACCTTATGTGTGACATGTTCTAATATAGTCACATT
TTCATTATTTTTATTATAAG

GTAAATCTTGTTTTAATATGCATATTACTGGTGCAGGA
CCATTCTTTGATACAGATAAAGGTTTCTCTGACCATTTTCATGAGTACTTATTACAAGAT
AATTATGCTGAAAGTTAAGTTATCTGAAATGTACCTTGGGTTTCAAGTTATATGTAACCA
TTAATATGGGAACTTTACTTTCCTTGGGAGTATGTCAGGGTCCATGATGTTCACTCTCTG
TGCATTTTGATTGGAAGTGTATTTCAGAGTTTCGTGAGAGGGTAGAAATTTGTATCCTAT
CTGGACCTAAAAGACAATCTTTTTATTGTAACTTTTATTTTTATGGGTTTCTTGGTATTG
TGACATCATATGTAAAGGTTAGATTTAATTGTACTAGTGAAATATAATTGTTTGATGGTT
GATTTTTTTAAACTTCATCAGCAGTATTTTCCTATCTTCTTCTCAACATTAGAGAACCTA
CAACTACCGGATAAATTTTACAAAATGAATTATTTGCCTAAG

g
-
Intron 1 Exon 2 Intrén 2
(Ultimos 500 pb) (122 pb) (primeros 500 pb)

//

El archivo estd en formato FASTA:

Formato para representar secuencias de nucledétidos
y aminoacidos.

UNIVERSIDAD
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Linea de encabezado que comienza por “>".
Contiene informacioén sobre la secuencia (ID,
nombre...)

Lineas de secuencia



Diseno de primers para PCR

e Longitud: 18-24 pb de longitud B i i n e :
e Contenido en G/C: Q— ------ " h Q ...... - !
o Contenido en G/C del 40-60% N W T o
o 1-2 pares G/C al principio y al final by e e A RO,
e Temperatura de desnaturalizaciéon (Tm):
o 50-60°C
o Menos de 5°C de diferencia entre primers Formaci6n de dimeros de primers
e Secuencia: Sttt prers e e g e
o Sinregiones complementarias entre ellos: - =& ;
dimeros de primers S I e rivers e congatgy A Poyrerse
o Evitarregiones que formen estructuras =0 =====- N .
secundarias internas SRR e S ey
o Evitar hibridaciones inespecificas con otras partes gy gparp g AR |
del genoma 5. > 3 ;

————
) I‘IIIHIIHHHHIH\
Forblue primer

5
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Primer-Blast

m> U.S. National Library of Medicine

National Center for Biotechnology Information

Primers for target on one template

Primer-BLAST

A tool for finding specific primers

Finding primers specific to your PCR template (using Primer3 and BLAST).

Primers common for a group of sequences

Pegamos la
secuencia a
amplificar en
formato
FASTA

Retrieve recent results  Publication  Tips for finding specific primers ((save search parameters ) (_Reset page ]
PCR Template
—
Enter accession, gi, or FASTA sequence (A refseq record is preferred) (2] [ Clear ) Range (2] (Clear ) Determina mos la
>KRAS intron 1 last 500bp - exon 2 - intron 2 first 500bp - . s
TTAAAAGTTTTTCTGTAGCTGTTGCATATTGACTTCTAACACTTAGAGGTGGGGGTCCAC ) From To localizaciéon de
TAGGAAAACTGTAACAATAAGAGTGGAGATAGCTGTCAGCAACTTTTGTGAGGGTGTGCT Forward primer | 1 | [ s00 |
IACAGGGTGTAGAGCACTGTGAAGTCTCTACATGAGTGAAGTCATGATATGATCCTTTGAG | ~ ) los primers
IAGCCTTTAGCCGCCGCAGAACAGCAGTCTGGCTATTTAGATAGAACAACTTGATTTTAAG Reverse primer| 622 1122 P
e el
Or, upload FASTA file Choose file | No file chosen
Primer Parameters
Use my own forward primer (5*- | | (%)
>3' on plus strand) 1 ) 500 622 1122
Use my own reverse primer (5'- | |9 <
>3' on minus strand) -
Min Max
PCR product size [70 | [7000 | Intréon 1 Exon 2 Intrén 2
# of primers to return (Ultimos 500 pb) (122 pb) (primeros 500 pb)
Min Opt Max Max T, difference
Primer melting temperatures | 57.0 | | 60.0 | | 63.0 | | 3 | (2]

(Tm)

-
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Primer-Blast

Exon/intron selection
Exon junction span

Exon junction match

Intron inclusion

Intron length range

A refseq mRNA sequence as PCR template input is required for options in the section (2}

[ No preference v]e

Min §'match  Min 3'match  Max 3' match
[z | a1 [ ]
Minimal and maximal number of bases that must anneal to exons at the 5' or 3' side of the junction @

D Primer pair must be separated by at least one intron on the corresponding genomic DNA (2]
Min Max
[ 1000 | [ 10000 | ®

Note: Parameter values that differ from the default are highlighted in yellow

Primer Pair Specificity Checking Parameters

Specificity check
Search mode

Database

Exclusion

Organism

Entrez query (optional)

Primer specificity stringency

Max target amplicon size

Allow splice variants

Enable search for primer pairs specific to the intended PCR template 0
e

[] Refseq repr ive genomes v

Exclude predicted Refseq transcripts (accession with XM, XR prefix) ] Exclude uncultured/envir tal sample sequences (2]

| Homo sapiens ][Add organism]

Enter an organism name (or organism group name such as enterobacteriaceae, rodents), taxonomy id or select from the suggestion list
| |©

Primer must have at least total mismatches to unintended targets, including

mismatches within the last E bps at the 3' end. @

Ignore targets that have or more mismatches to the primer. @

la000 (2]

D Allow primer to amplify mRNA splice variants (requires refseq mRNA sequence as PCR template input) o

at least

D Show results in a new window Use new graphic view 0

Note: Parameter values that differ from the default are highlighted in yellow

1': UNIVERSIDAD
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Primer-Blast tiene en
cuenta la secuencia del
resto del genoma
humano para
No generar primers con
hibridaciones
inespecificas



Primer-Blast: resultados

Input PCR template KRAS intron 1 last 500bp - exon 2 - intron 2 first 500bp - - Pe
AqQui esta el exén 2

Range 1-1122

Specificity of primers Primer pairs are specific to input template as no other targets were found in selected database: RefSeq Representative Genome Database (Organism limited to Homo sapiens)

Other reports > Search Summary

Parejas de primers
disefiados

= Graphical view of primer pairs

£ Query 1+ | Find: v|iQD Qi @ i I 1

(U) Primer pairs for job 3dcCReddSvVty® 0Qq5r Diles4VpmHTFA

1 1
Priner | b : : — |
Priner 2 EESD- T T —
Primer 3 D~ - - BENE
=—. P
Priner ¢ 5> T T —— ]
Friver 5 - 2 s =
I |se 100 159 200 258 300 |38 400 |450 (] |s5@ coo | 650 |700 750 |g00 |eso |08 |3s8 1K 1,058 | 1123
Query_1: 1.1.1K (1,122 nt) " £¥ Tracks shown: 217

Secuencias de los

== Detailed primer reports

.
primers forward y
reverse
Primer pair 1 A\
Sequence (5'->3' /hmm Length Start Stop Tm GC% Self complementarity Self 3' complementarity T
Forward primer TTGAGA( Plus 19 176 194 60.08 57.89 3.00 2.00 (
Reverse primer TGGTCCTG Minus 22 663 642 60.42 50.00 7.00 2.00 =
Product length 488 g— Long Itu d d e Ia
.
secuencia
o go
( amplificada (pb) )
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CUESTIONES SEMINARIO 1:

Entrega en PRADO: e i o oo e S
hasta 22/03/2024 - 14:00h ™™™

1. Sobre el gen KRAS:
a) ¢ Cudl es su Ensembl ID?
b) ¢En qué cromosoma, coordenadas y hebra se localiza?
c) Nombra sus 2 genes mas préximos.

d) Indica el dbSNP ID y la consecuencia de una variante patogénica de este gen.

e Siya has contestado las 6 preguntas,
subelas a la entrega de PRADO.

2. Sobre la isoforma (transcrito) de referencia del gen KRAS:

a) ¢ Cudl es su Ensembl ID?

® Sl neces'tas ma's tlem poy Ia entr—ega esta ré b) ¢ Cual es su longitud en pares de bases y en aminoacidos?
abierta hasta el viernes 22 de marzo de B S BT ER e
2024 a Ias 14:00 3. Indica el identificador y la secuencia de un miRNA maduro que regule la expresion
del gen KRAS.

4. ;Qué laboratorio en Espafia realiza el diagndstico genético de mutaciones en
KRAS?

5. Nombra ofra linea celular distinta a NCI-H358 que contenga la mutacién G12C en
KRAS.

6. Indica la pareja de primers que has disefiado para amplificar el exén 2 completo de
KRAS.
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