Clinica molecolare
(molecular medicine).come
utilizzare le informazioni del

genoma per studiare le
patologie genetiche



Dissezione del fenotipo

(Fenomica)

(1) Esame obiettivo (specialistico)

(2) Consulenza Genetica (Genetica clinica, analisi
del pedigree, valutazione componente genetica
di un fenotipo, valutazione rischi empirici di
ricorrenza, inquadramento genetico)

(3) Esami strumentali specifici (EMG, TAC, RMN,
etc.)

(4) Esami biochimici (dosaggi enzimatici, dosaggi
di metaboliti, ect)

(5) Esami di proteomica (analisi delle proteine,
Western blotting, immunoistochimica,etc.)

(6) Valutazione interazione con fattori ambientali
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Allestire un percorso di medicin
molecolare

B FENOMICA

B ANALISI DI LINKAGE (albero informativo)
— Ricerca marcatori appropriati e loro designing

B ANALISI MOLECOLARE GENE CANDIDATO
— Ricerca geni candidati (pubmed-OMIM-HGDB)
— Valutazione anatomia genomica dei geni candidati
— Valutazione espressione geni candidati
— Sequenze annotate in HGMP
— Gene Card
— Strategie molecolari
— Analisi dei dati molecolari (HGMP blast, HGDB, database
specifici)
— Validazione delle mutazioni identificate (ESE finder, etc)



La bioinformatica come tool
per la analisi di geni malattia



— MNCBIHome » Genomic Biology » Homo sapiens

http://www.ncbi.nlm.nih.gov/genome/guide/human/

Search I Entrez

ﬂ ﬂ:lrl

Go

—1L*d10lL~-
Resolurces Achallengefacing researchers today is that of piecing

together and analyzing the plethora of data currently being
fenerated through the Human Genome Project and scores
of smaller projects. NCEl's Web site serves an an
integrated, one-stop, genomic information infrastructure for
hiomedical researchers from around the waorld so that they
may use these data in their research efforts. More. .

Browse Your Genome
Click on a chromosaorme to

show IGenes j

12345678

9101112131415 16

71819202122 X

The NCEI Handhool:

An anline guide to the
use of NCEI resources.
‘ Titles of selected
chapters that refer to
human genome resources are
shown below.

B The Single Mucleotide
Folymaorphizm Database
adbskPY of Mucleotide

GEMNES AND HUMAM HEALTH

ONINV

A guide to genes and
inherited disorders
maintained by Johns
Hopkins University and
collaborators.

Refseq

Feference sequences of
chromosomes, genomic
contigs, mREMNAs, and
proteins for human and
major model organisms.

dhSINP

A database of single
nucleotide pakymarphizms
(SMPs) and other nucleotide
variations.

Gene Datahase

A new database of genes
and associated infarmation
I now available for
searching in Entrez.

Search for Genes

fram I Homao sapiens j

with words
Gu:ul

LocusLink

A comprehensive catalog of
fgenes and other genetic loci.

THE GENOMIC SEQUENCE

I o s e T el ol

o o g o ke -

T T 4 MM L e |




http://www.ncbi.nlm.nih.gov/genome/guide/human/

NCBI

HOME H

3114
726

none

1942

199

13
none
549
34

13

none

SITE MAP

cC

Entrez, The Life Sciences Search Engine

PubMed | All Databases |

Human Genome

| GenBank | Map Viewer

BLAST

£ (#

Search across databases |pd38

PubMed: biomedical literature citations and abstracts
PubMed Central: free, full text journal articles

Site Search: NCBI web and FTP sites

MNucleotide: sequence databaze (includes GenBanlk)
Protein: sequence database

Genome: whole genome sequences

Structure: three-dimensional macromolecular structures
Taxonomy: crganisms in GenBank

SNP: single nucleotide polymorphism

Gene: gene-centered information

HomoloGene: eukaryotic homology groups

PubChem Compound: unigue small molecule chemical structures

N /B T

F B R EE B B 8@ @

3?"2_’]
21 4

Books: online books

OMIM: cnline Mendelian Inheritance in Man

none % OMIA: Online Mendelian Inheritance in Animals

11

28

17

15

46432

53

none

UniGene: gene-oriented clusters of transcript sequences
CDD: conserved protein domain database

3D Domains: domains from Entrez Structure

UniSTS: markers and mapping data

PopSet: population study data =sets

GEOD Profiles: expression and molecular abundance profiles
GEOD DataSets: experimental sets of GEO data

Cancer Chromosomes: cytogenetic databases

PubChem BioAssay: bioactivity screens of chemical substances

=l
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http://www.ncbi.nlm.nih.gov/omim/
o National Center for
Biotechnology Information

- OMIM: online mendelian inheritance in man
- Creato da Victor McKusick
- Continuamente aggiornato

- Punto chiave per acquisire informazione sui caratteri mendeliani
umani, patologici e non

- A ogni carattere viene attribuito un numero a 6 cifre MIM



2] OMIM - HUNTINGTON DISEASE; HD - Microsoft Internet Explorer mEx
:;'

Fil=  Edit View Faworites

Tools  Help

eBack A _/I \ﬂ @ _;j /'._\J Search ‘j‘\':(Favorites Q‘E <] ~ L:,'_ @ - _J ﬂ 3

Address |@ hikkp: { fusian ek, rlen . mib. 9o entrezfdispomim. cgivid=143100 [v]

Google - |

[v]” @ W xWeb Accelerator -

£ Johns
. =+ Hopkins
; . University

Online Mendelian Inheritance in Man
DM

All Databases FubMed & Frotein Genome Structure

Search OMIM v for

-

Limits | Previewindex | History | Cligboard | Details |

Display| Detailed [V]Shgw| 20 [V] Sendto [V]

e 5

+143100 GeneTests, Links
HUNTINGTON DISEASE: HD

Alternative titles: symbols

HUNTINGTON CHOREA

HUNTINGTIN, INCLUDED; HD, INCLUDED
HTT, INCLUDED

IT15, INCLUDED

Grene map locus 4pl6.3
TEXT

DESCRIPTION

Hﬂﬂﬁf‘lg‘f‘hﬂ Aicrace (HT)) 12 wnherited ac an sntasamal Aorminant dicerace that giwpc: riae ta prng?cciwﬁ, arlrrte ﬂnr‘n]i??r]) nenral rell Aeath aceariated woth rhareie mowemente and [v]

dementia The disease is associated with ncreases in the length of a CAG triplet repeat present in a gene called huntingtin' located on chromosome 4p16.3. G

CLINICAL FEATURES

The classic signs of Huntington disease are progressive chorea, rigidity, and dementia, frecquently associated with seimires. A charactenistic atrophy of the caudate micleus is seen
radiographically. Typically, there 15 a prodromal phase of mild paychotic and behavioral symptoms which precedes fank chotea by up to 10 years, The results of a study by Shiwach
and Morbury (1994) clashed with the conventional wisdom that peychiatric symptoms are a frequent presentation of Huntington diseasze before the development of neurslogic
symptotns. They performed a contrel study of 93 neurologically healthy ndividuals at nsk for Huntington disease. The 20 asymptomatic heterozygotes showed no mereased meidence
of psychiatric dizease of any sort when compared to the 33 normal homozygotes in the same group. Howewver, the whole group of heterozygous and homozygous normal at-risk
mdimduals showed a significantly greater mumber of psychiatric episodes than did their 43 spouses, suggesting stress from the uncertainty associated with belonging to a family
segregating this disorder. Shiwach and MNorbury (1994) concluded that neither depression nor psychiatic disorders are likely to be significant preneurclogic mdicators of

heterozygous expression of the disease gene. g




‘@ MIM Gene map - Microsoft Internet Explorer E]l

File Edit Wiew Favorites Tools Help

; . - o, -
OBack < Iﬂ ;ELI ol | Search 5. Favorites {;‘ T i L@ < ® .:‘}

Address @ hitkpe f v, mchi. mlrn, mib, g i getmap, cgizl 143100 b a G
G:1.13|C - |amim |32 % & XWeb Accelerator -
< OMIM e
(‘? N CB] ) ) 4l ) Hopkins
o g Online Mendelian Inheritance in Man University

FubhMed Nuclecotide Frotein G Structure oMy Cihdl b

The OMIM Gene map presents the cytogenetic map location of disease genes and other expressed genes described i OMINL See the ONII Morbad Map for a st of disease genes organized by dizease.

For more refined tnaps of genes and DINA segments click on the Location to invoke MCEI Entrez Iap Wiewer.
Search for: [ Find ] [ Find MNext ] (from the current location)

s Enter gene symbol, chromosomal location, or disorder keyword to search for, e.g "CYFP1", "5", "Ipter”, "¥q", or "alzhemner".
o Toumust capttalize 3 and T to search for those chromoesomes.

4pl6.3, HD to 4pl6.1, HMX1 S<hove Tp Move Down>>
Location Symbol Title MM # Disorder Cormments Method  MMouse
4pl63 HD, IT15 Huntingtin 143100 |Huntington disease {3) ]C:i;itgllt; Fd 5(Hdh)
Nucopaolysaccharidesis Th, 607014 (30, REa A
dplt 3 DA, DA Tduronidase, alpha-L.- 252800 | Mucopolysacchandesis Is, 607016 (3); g T 5(Tdua)
Mucopolysacchanidosis This, 607015 (3
dplb = LETN1 Leucine zippet/EF -hand-contatning transmembrane protemn 1 &04407 A
Tmvolved mn
MRAD Low density ipoprotemn-related protem-associated protein 1 {alpha- Wolf-
4pl6.3 LEPAPL, 42 2-mactroglobulin receptor-associated protemn 1) 104225 Hirschhorn A, REn
syndrome
dple.3 MYLS Ilyosin, light polypeptide-3, regulatory 160782 EE
HMight blindness, congemtal stationary, type 3,
dplb = (P;Isji]%i FDEE, Phosphodiesterase-68, cGMP-specific, rod, beta 180072 | 163500 (=) Eetintis pigmentosa, autosommal ﬁia’ A, f_dg_@‘

recesswe (39




‘@ MIM Morbid map - Microsoft Internet Explorer

File Edit wiew Favorites Tools Help

- P 2N = & f = q %
)Back - | )Y Iﬂ ;ELI | 2 Search 7. Favarites 62 M=

Address @ Rikkpe ffane, nebi.nlm, nik, gow POrim getmorbid  cgitstart=08term=huntington

C:1.13|E - |amimn w32 % W

¢ web Accelerator -

psb OMIM
('-g NCB] Online Mendelian Inheritance in Man

ad L e Frotein

and DA segments, use NCEI Entrez Wap Viewer and the Genome Database.
[ Find l [ Find MNext ] {from the current location)

Search for: huntington

s Toumust capitalize X and T to search for those chromosomes.

Disorder
Huntington disease (3)
Huntington disease-like 1, 603218 (3}
Huntington dizease-like 2, 6064328 (3)
Huntington disease-like 3 (2)
Huntington diseasze-likce-4, 607136 (3)
Huriez syndrome (2)
Hyalinosis, infantile systermc, 2364590 (3)
Hydatidiform mole, 221090 (3)
Hydrocephalus due to aqueductal stenesis, 207000 (3)
Hydrocephalus with Hirschsprung disease and cleft palate, 142623 (3)
Hydrocephalus with congenttal idiopathic mtestinal pseudoobstruction, 307000 (3}

€

=

Structure

o Enter gene symbol, chromosomal location, or disorder keyword to search for, e g "recessive”, "CTEP1""5", "Ipter”, or "3q".

Symbol(s)
HD,IT15
PRMP, PRIP
JPHZ, JP3, HDL2
HDL3, HLIZ
TBP, 3CALT
TYS, HEZ
ANTHEERZ, CMMG2, THF, ISH
WALP?, WCOD12, PYPAF3, HYDM
L1CANW, CAMWT], HEAS]
L1CANW, CAMT], H3A31
L1CANM, CAMT], HEAS]

Taxonomy Cihd |t

The OMIMV Morbid Map presents the cytogenetic map location of disease genes described in OMIW For a map organized by chromosome, see the OWINW Gene Map. For more refined maps of genes

Z<hlove Up Move Downz>

OMIM | Location
143100 |4pl63
176640 | 20pter-pl2
605268 | 16g24.3
604802 |4pl153
600075 | 6q27
181600 (4923
608041 (4921
609661 199134
308840 |Hg28
308840 |Hg28
308840 |Hg28

% Internet



‘@ MIM Morbid map - Microsoft Internet Explorer
File Edit Wiew Favorites Tools  Help

OBack - O - Iﬂ \ELI .;\ /.'Search “c;"._-.:._;"Favorites 5} == = - ﬁ :‘i

Address @ htkpe: f v, nchi.nim, mib, gove fmim, getmorbid , cgitstart==402 1 Bkerm=obesity

3 @
. [ com g
OMIM D i
_y— Hopkins

Online Mendelian Inheritance in Man

Google ~ |amim S web Accelerator -

= University

-
<> NCBI

Fu

FProtain Structure Ty OhAlhd

The OMIM Morbid Map presents the cytogenetic map location of disease genes described i OMIW For a map organzed by chromosome, see the OWIW Gene Map. For more refined maps of genes
and DMA segments, use ORI Entrez Wap Viewer and the Genome Database.

search for: |obesity I Find ] [ Find Mext ] (from the current location)

« Enter gene symbol, chromosomal location, or dizorder keyword to search for, e.g "recessive”, "CTE1","2", "Ipter”, or "Zg".
+ Toumust capttalize 3 and ¥ to search for those chromosomes.

=<Mlove p MMove Down==

Disorder Svibol(s) OV Location
{Obesity, susceptibility ta}, 801665 (3) ADER2 109690 | 5932-934
{Obestty, susceptibility to}, 601665 (2) ADEBZ 108691 8pl2pll2
{Obesity, susceptibility to}, 601665 (3) CART E02606 | 5q13.2
{Obesity, susceptibility to}, 601665 (3) ENFP1, PDNP1, NPES, M631, FCAL 173335 [6g22-q23
{Obkesity, susceptibility to}, 601665 (3) GHEL B05353 | 3p26-p25
{Obesity, susceptibility to}, 601665 (3) TCF1 113730 (4931
{Obesity, susceptibility to}, 801665 (3) TCP2 601693 11913
{ Obestty'hypennsulinism, susceptibility to] (23 COTL H02025 120g913.11-913.2
{Obsessive-compulsive disorder 1}, 164230 (3) SLCeA4, HIT, OCD1 182138 | 17q11.1-gq12
{Obsessive-compulsive disorder, protection agamnst}, 164230 (3) EDNF 113505 | 11p13
{Obzezsive-compulsive disorder, susceptibility to}, 164230 (3) HTE:24A 182135 | 13q14-921

&1
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|@ Entrez Genome view - Microsoft Internet Explorer

Filz  Edit  Wiew

Favorites  Tools  Help

eBack M > | \i'-l |EL| _.lj /'_-\J Search ‘-E':?‘\'E-’Favorites @3

IS
-2 @D S

Address |@ hittp: f v, ncbi.nim. nib, govmapviewmap_search. cgitchr=hum_chr .infRquery

OGE

Gougle hd |omim

W @

S e Accelerator -

-

Pubhed
Search for

D Show related entries

' Home
[ILE ' Help

Human Maps Help

R ¥l

<> NCBI

Ll
NCBI Map Viewer
Muclectide Pratein Genome Structure PopSet Taxonormy
on chromosome(s) assembly |A|| [v] ’ Find ] Adwvanced Search
Help FTF Iap Wiewer home L
Homo sapiens (human) genome view BLAST search the human genome
Build 36.1 statistics Switch to previous build
5
Lineage: Eukaryota, Metazoa; Chordata, Cramata, Vertebrata, Euteleostorm; Maramalia, Euthena;, Euarchontoglires; Primates; Haplorrhin, Catarrhint, Hormmdae;, Homo,
Homo saptens
March 2008: MNCEI released an update for the human genome (MCEI Build 36.1) that includes some changes to the reference genome assembly as well as updated
annotation. This release includes a major change to the Map viewer in that the previous build (MCBI Build 35.1) can still be accessed for Map Viewer display and for BLAST.
For additional infarmation about changes, statistics, and the status of the CCDS project please refer to:
o Release Notes
o Statistics
« CCDS Project
The NCBI Map viewer provides graphical displays of features on the human genome sequence assembly as well as cytogenetic, genetic, physical, and radiation hybrid maps.
Extensive documentation i5 provided to describe the resource features and methods used, tutorials, and stafistics.
Map features that can be seen along the sequence include genes, transcripts, NCBI contigs (the 'Contig' map), the BAC tiling path (the 'Component' map), STS53, FISH
mapped clones, ESTs and transcripts from seweral different organisms, Gnomon predicted gene models, and more.
You can find genes ar markers of interest by submitting a guery against the whole genome, or a chromosome at a time. Use the Advanced Search form for mare complex [v]
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How is genomics impacting on the practice of medicine?

...(genomics) catalogues only the birth of the genomic era
and thus no more captures in detail the ultimate effect of
genomic medicine than does the examination of a newborn
foretell what the mature adult will be like...



ricadute immediate

1) Identificazione rapida di patogeni di recente scoperta (SARS)

X3 .
SNucleotide
Search | Mucleotide x| for | El Clear |

Lirnits Presien|n ey History
Display | IGra' 2 - ShDW:|1 x| Sendto | IFiIe =l Get Subsequence
M1: IC 004NE. SARE gfronavirus,. [gi30271926]

Wiew on minus strand Protein coding genes Hide Toolbar
I DS with gene and mRHNA

. |-’_ eng, tRMNA, promoter...
search for gene I Find | F gther featur:: Refresh |

[T Hide sefuetice

Structure

14 — =4 29751 +
5 3r o
orflab = sarsia= ®sarst
=n=pl-ppla-pplab =*nsp4-ppla-pplab ==*n=pld4-pplab ‘rucleaszs ExoH homologl
m——tnspZ-pplaspplab ==hspS-pplaspplab (ICL-FPRO2 =zars3b

—————hspi-pplaspplab ====pspli-pplab (2D, HTPase-HELX
rspé-ppla<pplab (THM3) == ®p=p9-pplaspplab ™=*nsplé-pplab (27 -o-HT2
nsp7-ppla-pplab* =n=splé-ppla-pplab ==L 'E #=ar=Ta
nspg-pplaspplab= —=————tnoplZ-pplab (RdRp: M=+ t=arsT7b

nsplS-pplab (endoRMASE) = hupothetical protein
orfla poluprotein (pplad sarsBal
nspli-pplat sarseh®
H—
sarsSh®
STUTR= potential ribosome =1ippery sequence fol lowed by st
FUTR=
Legend:
m— - protein - CO5 === - gehe - region-SHP
— - other Feature
—— - =zequence fragnent shown
Sequence; { }
13871 GARTCCTGAC ATCTTRCGCG TRATATGCTAR CTTAGGTGAG CGTGTACGCC ARTCATTATT fiah
$ orfla

4 P DD I LE %Y AHKH L GE RBEWR & 5 L L

¥ n=plZ-pplab <RdRp>
13931 ARRGACTGTAR CAATTCTGCG ATGCTATGCG TGATGOAGGC ATTGTAGGCE TACTGACATT fiah
# orflal




Y [ Y A A
‘o 8 SGenome

Mucleotide

Frotein Genome

Clear | Save Search

Limits Preview/ndex | History | Cliphoard Details
Display | Summary ¥ | Show | 20 (v Sendto |

All: 16 |%¢
Items 1 - 16 of 16

CI1: M 007362
Influenza A wiris (AMGoosel/uangdong/ UISE(HSI 1Y segment 4, complete sequence
ssBIMA; inear; Length: 1,760 nt
Eeplicon Type: viral segment

Eeplicon MName: segment 4
Created: 2005/08/26

C12: HC 004908
Influenza & s CAMHong Kong/ 107599 HINZ) segment 4, complete sequence
ssBIMA; linear; Length: 1,714 nt
Eeplicon Type: viral segment

Eeplicon IMame: segiment 4
Created: 2000/06/30

C13: NC 007358
Influenza & wris (AMGoose/Guangdong/ IS6(HIN 1Y) segment 2, complete sequence
sSRINA;: linear; Length: 2,341 nt
Eeplicon Type: viral seg@ment
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Oraganismi Modello

I'obbiettivo primario della biologia € lo studio e la comprensione degli organismi viventi. E’ pero
praticamente impossibile studiarh tutti perche ci sono milioni e milioni di specie diverse. E' quund:
importante trovare degli orgamsmi rappresentativi det van gruppt, che fungano da modello per
l'intero gruppo e che siano i piu semplic: possibili.

Su questo prncipio molto semplice s1 basa 1 concetto degh orgamsm modello

Nei procanioti Escherichia coli rappresenta i batterio piu studiato, anche se Hasmophilus
inflwenzas fu 1l primo batterio ad essere sequenziato nel 1995

Il hewito Saccharomyces cerevisiae (sequenziato nel 1996) permette di studiare divers: aspetts

doi biologza cellulare e della biologa di tutt: gli organisnu eucanot

Arabidopsis thaliana (sequenziata nel 2000) e l'organismo modello per le prante; st tratta di una
piccola crucifera che non ha alcuna applicazione pratica, ma rappresenta un oftimo orgamismo

modello.
Caenorabditis elegans (sequenziato nel 1998) e un nematode e un animale, quindi il suo
programma genetico € in grado d: gestire 1 problemu del differenziamento delle cellule animali e

dello sviluppo embrionale.

Drosophila melanogaster (sequenziata nel 2000} e un organismo modello molto utilizzato; oltre
ad essere un modello di semplice amimale, rappresenta anche un modello per tutt gl insetts.

I due pesci Zebrafish e Fugu rappresentano due ottimi modell per lo studio det vertebrat. Infine
il topo e 'uomeo sono i puncipali modelli per lo studio dei mammufer:.
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LINK A TAXONOMY
*Vediamo piu in dettaglio alcuni dei campi ed in
particolare i link agli altri database integrati in ENTREZ

OIS mM 003673 963 bp A linear FRI ZO-DEC-Z003
DEFINITION Howma gapiena titin-cap (telethonin| (TCAE|, mBHA.

ACCESSION 4 003673 [:i

TERITON e 0036732 &I:199247849

KEYLORDS -

SOURCE Howo sapiens [huimean)

CREANIIM Homo sapiens
Eukarvyoffs, Metazoa; Chordata; Craniatba; Vertebrats; Buteleostomd;
yo; Hutheris) Priwmstea) Cebtarrhani) Hominidae; Howa.

ulcmﬂﬂenpﬂr _| F ook _J |

Dizplay | 2 L=wels
™ HMuclecide
™ 30 Dotnaine

g Filies ImnI I

Protem T Slouchae r "-'lr.rr- ™ Popeet T
Dwpesging [ CF ipetz T GED Empressione T UndGene I UnSTE

™ Publded Cenl [ haphiese r L.mchuL T BLAET I TRACE

Limeams (A o -;ﬂﬁﬂw.ﬂm Fungihietazes groug; Mebages; Eumetagzos; Bibders; Coelommeia; LLIﬂLEELﬂ Chordsily; Crapmba; Yerisbraia:

Crnatho sicdneia: Feleostomi, Eoldeosioded, Barc opiarygi, Telrapoda; Arvoote, hfwmmalia: Theria, Euthena:, Prevates; Cabarrbuni, Hoorenides, HoonnPan'Charilla greup; Homo

Diiscknimer: The BCHBL {axonomy deiabase 15 nol an muhontsive source for nomencishore or classficalion - please consult the relevant scientific iteshore for the most
reliable informaticn.

Comments and questicars to infodnchinlm nib gow
Crediia: hlilchail Dedrrachew, Scott Federhen, Carol Hotican, Creilef Lepe, Viadieis Scuggcosr, Fichard Stemberg, Ssan Turme
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LINKAL GENE

Vediamo ora piti in dettaglio Ia parte di record relativa al gene

FEATURES

Zorce

Location/Jualifiers

1..963

JSorganism="Homo sapiens"

/mol_type="mRNA" tipo molecola (DINA, mRNA )
fdb_xref="taxon: 608"

Sochromosone="17"

/map="17qlZ" cromosoma e posizione di mappa
1..963 — : ..
/gene="TCAP" nome ufficiale del gene e sinonimi
fuove="synonyus: TELE, CHDIN, T-cap, LGHDEG, tg%gthnnin"
jdb xref="CeneIp:8587" | link al database dei geru Entrez Gene
fdb_xzref="LocusID:28557"

/db_xref="MIM: 504488" link a malattie genetiche
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Entrez Gene

= | d e [ [ g ain
Seach | Fene frel
Limits | Fraviewinoex History Clipboard Details

DﬁwlFull Raport ]Hh:rrr i} i Sand o i

allE T

Current Qb 1 GENes Genomes: 1 SMP Gengyiew: | |'5'=
CLTCAP titin-cap (telethondn) | Hom o s
Senelll: B557 Provery source: HGHT 114610 updab=d 15-Feb-2008

Summary -l |

Cifficial Symmbol: TCAFP anl aane: tiin-cag (elethonn) provided by HUGO Gene Plonenclshee Comenitiee

See related: HFET 09133, A A R

Coeme bvpe: protedn coding

Cieme o T AT

Gene desomphon: thn-cap [felethann)

Hefi ey arama Beacaned

Dirgamism: Jffopmo crrious

Linenge: Fufarelier Medazoar Chordatar Craniaiar Fertebrotar Bulelvostomiy Manewslia) Buthariar Buavefionioglires: Frimaies: Calarvliivi; Homividae : Howe
Gieme aliases: TELE;, CWIDAN, T-vep. LGWMDE telethordn

Snrmamany: Sarcomere assembly = regulated by the muscle prodein o, Tibin is a gant elashe protex with koase achaby that estends half the length of 2 sarcomere. Tt senres az a
seafold b which mgcBbadz anc other muascle related proteins aoe stached This gene encodes a protewn Bamd mostniated and cacdiac muscle fhat beds o e fie 21-22 detnes
and 15 2 substrate of thn kmase, mberacbons thought to be crtical 1o sarc omers assembly. Witabon: o this gene are assaniated woth Imb-mrdle muscolar dysiophs rpe 205

Genomic regions, transcripts, and products e g |
Sefles balow — 7 struttura gene, parte ™
R P { trascritta, parte tradotta, |
B - =uidles raad<n B - anibraralsbad redon \\"‘\- o Y . .
~._esonv/mtrom, UTR -
Fenomic context L e e 7 b Dol Wie wer |

“hromosome 17, Locaben: 17912 o —

-
[EETEC R 3 [mrymaas .-"'f \

. Contesto genomico {f_:

PEOLELE T PEELDL
ST RRDS: PR "'\\
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RICERCA DI GENI

Proviamo a fare una ricerca complessa usando gli operatori booleani

Getting started Sarmple quenes

Look for genes by narme part and multiple

transporter AND ("Thosoplala melanogaster” [oren] OF, "Ivlus
species

rausculus " formm])  raore.

Look for genes by chromosome and syrbol  (I[ehe] OR J[cht]) AND adh*[syrm] more..

Cerchiamo uno dei geni della rubisco

http:/iwww.rcsb.org/pdb/molecules/pdb11_1.html
in Arabidopsis thaliana

AUdEa e Frakin

2 M (=] Am ¥ ] PR ATy o NN
j ﬁacrlruhisc::u AND Arabidopsis thaliana [omanism] Claar [* enment rooods onlyr
Limnik Fieviemwindes Hi=tons Clipboad [=tails

Displzy | Summary 7| S |5 ] Sendio IText -
Trams 1-5 of 13 Frge "1 T
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RICERCA DI GENI

«Siamo interessati al gene “subunita 1A” di rubisco.

Tudeclis

oo A A "B

j ;ﬁ:.rll'l_lhiEED AHD 1A ARD Arsbidopsis thaliana [orge Clear I v ewmert reconds ol

Lim ks Frewieind] e Hi=to ny

Clipboard Gietails

Diispl ey Summany El SW:IE !rI Send to ng:.q !rI

[ 1z falgs70R0

updated OL-d&pe- 2004

pibulaes hiepFarepbedts corbe

Lir
tibalose biephoephate caboorylare exall chatn 14 J FuBieC'D opnall exboardt LA (RBCE. LAY [ATS1LA) [drabilopas
Fialianag)
Oriher Aliases: At157090, F1019 14
Cloomosome; 1
Gene ID: 24302 Display lﬁmphiﬁ | e |5 x| Sendio | Tes -
7 1: AtlgdT090 ribulose bisphesphate carboxylace small chain 14 ¢ RuBleC0 emall evbundt 1A (RBCS- Lriss
LAY (ATS1AY [Arabisopss haliana)
GerelD: B43029 Loma jag fSile0 000
Tramscripte and produete: (shommn on seveme complement geroms) FelSeg belo
stiuimara gene, parte HC_003070
R P A 25hEE4 4 ] A 261 BLEEL
trascritta (elica > o
| I o m— — T
~ O - 31 —————————————— " RunH
- DIIAI_’ ‘6111911‘[?‘1 e I - ]-:I LHITE. B - codirs resien B - udramlatcd resion
tradotta, esont/introni, UTR
Cennanic comtext: chomosome: |, map: unknown, clore: CHE101 212004
[ #=nasmr=o
nu,mnl AL AP e | AbLw6RLID Fihd 957440
AL ST B \
Geme type: probein coding .
RefSeq stahus: Frovisiomal
i i PRSI ot P e T L e TP 3 o [ T




LINKALLE MALATTIE GENETICHE

81 possono esamiunare le malattie genetiche associate a quella
posizione di mappa (gene)

=F

FEATULDES Location/Qualifiers

source 1l..363
Jorganisn="Howo sapisens"
fmal type="mPHAL"
,-’dh_:re t="tcaxon:Is0c"
Jfehromosome="17"
fmap="17412"

ene 1..963

Fgene="TCAP"
/note="synonymus: TELE, CHMDIN, T-cap, LGMDZGE, telethonin”
fdb_xref="GeneID:2557"
/db_xref="LocusID:§557"
fdh_xref-"HIHtﬁﬂdéﬂew




Mutazion: (alteraziomn della sequenza nucleotidica di un gene) possono nfletters: in alteraziom
della funzionalita della proteina da esso codificata. Questo mutaziom possono causare le

cosiddette malattie genetiche.

Esempio: una mutazione a carico del gene della [ globina fa s1 che una particolare base del gene
venga sostinuita con un'altra, cio altera 1 codone e nella proteina cio st riflette nella sostituzione
di un glutamato con una valina e in una ridotta funzionalita della proteina che causa una
malattia genetica detta anemis a cellule falciformu (anemua falciforme).

Mutazion a carico di geni different: causano molte malattie genetiche diverse per questo e stato
costitto il database ONIML

OMIM i ot
' Ly Heppking
Oline Meadelign Tnfberitanee in Man . el Ulminaraity




Database di malarttie genetiche (umane)

[ns phap lecie 17912
TEXT
DESCRIFTION
Teieihomm 15 & jmomeery prodem ol 19 kD
culigssd mpecyins, Telsthons o a pdualsds af w25
CRET ST OTEETE fEotsEs. ARE! activasioa by i
myoryRel. g

M=EFFING

Valle gt al (1257 magged the elethemin geis 10

Anche qui
Famms
OMIM @ i - .

Cwlime Mendelfan Teheritaece in Mon  EROEESE Hsiimaiiity e e—— Pr_}s&j;]f}]t_}
Sarmlobi w%= fare ricerc

LIMES Previnwindes | RSy Cliproard Detaiis {1[1111}?1‘.}‘;‘;"
Dhepily | Dl H e [0 Hl5000 5

THE 4
*G0448R L0001 MUSCULAR S TROPHY, LIMB-GIRDLE, TYPE 26 [TCAP, GLWS3TER]
TITIN-CAP: TCAP

. Lol et al GO0 ke 2 diffa ent tomtatiors nthe telsthonin gebs in 3 DORIDIG (R01954) faibee, & [F10-400-T

Alrerrative ftles: symeals e riaom ewon 2 orerded & prersabure stop eodon (phSE to ter] and affected patients fiore 1 kindveds wene bomeoygons for)
TELETHONM tha crmtstion, wheress paizoks fom, 3 thed kindmsd wece hedermrygous. The second mutsion i the ktber pabienl wes 3

cielerbion of 3 pusming nuelectides wathin domavincs st the usetion of axos [ amd edyom 1 (E0442E QOCCH, I:gl
0002 MUSCULAR [YS TROPHY, LIMB-GIRDLE, TYPE 2G [TCAP, 2.BP DEL, 63766)

[t o Ermailyr with mb-smdle roesznlar drateoplor fige 20 (601554, Dloeeda ef ol CIO00 foamd 1Tt affected members wers
componnd hedemrypotes for the 533 mutesdon [ (0225 0001 snd for del=bon of 2 goandne nucleolides arithio a 4 guanine
o (ouckeotidee O3 T-G40 in the pesnmic seqerce] af the jurtion of s 1 and Infmom 1. G

0003 CARDIOMYOPATHY, DILATED, 1N [TCAP, ARGETGLH ]

Eonollat gl (2000 sebesbied oy moibalione in the TOAF cene in 320 dilsted eardiomyroparhsr patiante (D6 with 00
couirnls Beows the callected popmledion ot the Uurverstby Hogpatal Bewasmn Fravkhy m Bevien and identified o mortation,
gl bo gl (B2, i | patient. The meulting form of DCL wes desagrated CIADTE (207457, The BEY) mut=izm was
pool onwend e, arsr Dnodivaduel of the comteol poprakation or dn ang of 400 conteol Ddiidued in Jagian, E@

REFERENCES

l Kmll.,Fl. ]-[ns]'n]mu.,]‘q'[ Haffman, H. I F'emu,_‘r" Lnterﬂ:er.—Ec}mum,],Eu.E.M.-J. Hergeaby, T Shoge, B

i3r % B I LrT 3T

Esempio di una query sul database
ONITAT da notare lestensira
descnizione di quanto note sulla/e

malattia /e determinate da mmtazioni a
carico del gene i esame




LA REGIONE CODIFICANTE (CDS)

Consideriamo ora solo la parte codificante (tradotta in aminoacidi) della sequenza di

RNA messaggero
B} . - _ _ — Il trasentto & Inngo 963 nucleotidh
gene L. 263 + - -

Fogena="TCADP"
fnote="synonyns: TELE, CMDLE, T-cap, LGHDZG, telethonin®
fdb sicef="GZ=ne=IL:S557"
fdb:xrnf="Ln:u:m:@"
) fdbk xref=_"}L[H:E_I:I_4&EI_E"
[aiek] | Ls..s1a | CD5: La parte tradotta va dalla base 15 alle 518
T fgeme="ILCARY
fnote="1% kDa sarcomeric protein:

l_"31'.ll]_:IC"1E1'TE CE].]I'I-]”IIE _,.-"g'u_l:clmpu:nl:n.t-.' cyboplazm [goad OO05TT7] Lm_;"\_

. o ) i yo_fumetdon: struccural constituent of nuscls [godid |

finziens 0002307) [ewiderce TAS] [pmid 9350988 ; .
go_processi sarcomsrCe alignnent [godid 0006233)] |evidence {—TE-}"; (-]:\“T(-]-—'{-}{:E
Tig] [pnid SELTTEE], http://www_geneontolooy.org

yo_process: cell shape and cell size control [goid
0007143)] [evidence E] [pmid 3817754d] 5
, yo_prooess: protein compler assawbly [godd O006461] J
“fevidence TG}l fpmid SS17768]" —
roodon starc=l
fproduct="tczlethonin®
fprotein_id="NP_003564. 1" * Link alla proteina
Jdb ®Href="GI:45074535"
fdb_nrnf:"ﬂannID:EEE'?"
fdb wrei="LocusID:2559"
Jdb Href="IMTH: 604455 "
' feramizlation="NATSELECEVEEENC ERDELAFWAENFD LTLET R EECCELEEED ™
TOEHETTHO QI LY LyORS P LMM PG I LGREEL O EYOL P YO EVLP LF IFTPAFICAT - .
KEERECTPIQLOELLALETALCGGQCUVT EQEVARI TRQLP PYVEVIKP GALERS LI BT SE{IeIZa Proteina
SQEAQDC"

processo biologico




LINK ALLA PROTEINA

Clickando sul link protein_id si arriva al record della proteina corrispondente

LOCTrE
DEFINITION
ACCEESION
UERSTON
DEZDURCH
HETWORLE
SOORCE
CORGANIEN

EEFERENCE

AUTHOES

TITLE

JOTEHNAL

PFUENEL
REMARE

TT¥ARFOHRTTF

NP_0O03AS: L&T aa liFmear FEL IO-DEC-Z0035
celethonin; 12 kla =acconeric proceEin [Homo =zspiens=s].

KP 003654

K 0D3esd. 1l CI-ab07432E

LIFSHLD: apcession NM DOEe7=. 2

Homwo zapien= (bhamsn)

Homo sapiens

Bulzneyoca; Matazpa; Chordata; Cramimta; Warcebrata; Buteleostomifr
Mammali=s,; Euthsria; Primatss: Homiwxidas,; Homo.

1 Iresidues | To LETI

co,P., FEautel ., Gegrlof,i., Mdlmsnn= 1., Foch,I.H.
Swzrgun, D I.

Solution sooktering suwusyests cross-linlting fuameotion of celethonin
in the complax with titin

d. Biol. Chew. Z78 (4), Z636-Z644
1E445060

GeneRIF: telethondin mes play 2 role in linking titin filamenks at
ths Z-disk pariphary

i T

Catarrhini:

and

12003

7 Irasdidnas |

Sprotein id="NF 0035&54.1"
— e




PROTEINA

Modalita grafica. Vedere Il funzionamento delle opzioni

.............. . S —

Drisplay I|Gru_|:|hii::3 | st |1 x| Sendio ||F||e - Gt Subseoua nos

7 1: P00 lsthoring 19 k0 450743]

Hide Toofkar
¥ COS with zene amd mREA W Qb frabures [ Hide seqene= Fafresh I

=y

te lethanin
phosphoryl atioe!

Legend:

— ke i ——pther et

Seguence

1 ARTSEL=CEY SEFMCERRER FLFELIETLTL STRFEEGCE. HEEDTORHET THRLGCOCDUL

telethanin

el WEREEPHLNHE NCILCRCLOE TALFYORMLP LFLIFTFRENMC ATEEEREITF [U_DEI.LFLIE . "
= lsthanin

121 TRALGGECWDRE QEVAEITHEL FPIAPISKPL ALRESUSESM SOERDRD -
¥ ToIRTROMR
B phasphorylstian




Pl

j fom |ru|:|i9|::|:| MDD 1a AR0 arshidopsis thaliana [ongai Clear |

Lirmitz Tl 2] e Hizony Chpbeard [zt L=
Database: cdd.w_ 1.65
Dizsplery Igu
|Cli|::k on biomees for muliple alignments
I 1z plo7as
Fibuloae 1 1 o T 1 20 100 L2 140 LED 0
gi277372]
PuBizCl_znall
[ 2 HP 93400
rhulase by ] T | . . by | . = how :
{haliana] Deomzin Raltives Domainz n Bt Catzile
FIaT7a0)
! Domuim funzionali della
I %= b 17520 B Link. Dormaino, Links -
hnes bisphosphate catozyhes sl chain 14 ) RaBeC0 senall subunit L (RBOS- LAY CATS1A) [Arhidopeis proieima
{haliana)
Fl1 A2 1382 ref M P _ 1 PaEA0 11 5215520
1 19
'
ribula=ze bisshos
Legend:
— = protein
Sequence;
L NRESFLE=EAT NMARSFROATR YAFFHCLESS: BAFPATEERH FDOLTSLTSHC CRVHCADUHE
% ribulozz baisphosphs
Bl FICKFKFETL =Y-FDO.TLSE LA<EVLDTLIE MEHIFLVEFE LEHZF'\WWEEH EMEFLT YD
* ribuloss :.::ra:ph:
121 FHTAMELFLF LCTDSRGULE EVEERKEEYF MAFIRLIGFD MTRELOMOC 15 [HTI‘CF'F'EF]T.- | . it
$ ribulase i SproEsha




PROTEINE CON GLI STESST DOMINI

Sono immedatamente accessibili anche proteime aventi gl stessi dormuni

=l gl L1 Hl 1 12 14 1k 131

FuBizC0_snall

show | Oomzin Relatives Show | Oomzinz i Bnirez Show [etai=

I.'i' EEIC' 5?':'
FuaF dg 00
e —
LbataH

Psopes: —— R N

Cymanchmcter im
zarbon dicride con

4 Sequences . ——

Cuanchmcier i
Ribulase bisshoseh

434 Sequerices _

celluler organisms
Ribulase bisphosph

ZP _iali) 7S50z I oAl
Trichodezmium ook
SlE44515 Ribulorc




How to build up a gene-specific molecular
testing

National Center for Biotechnology Information
National Library of Medicine Mational Institutes of Health
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p22.33

2231 o

H

agttatgtgacactttatctttcattgttatgaattgcctttttactttt
tgcagtcttgcgttgaaatgtatcagaaactataatgtaaaaaaaagctg
agtagaaatcttataattaaaagttgtagcaagtcatgaaaatggctcat
gcttttattgccattttgatgtttttgatggcaaaagtgttgagaaaaag
tctttagattcacgtgataagctgacagagtgaaacatcttaaggcttga
aagggcaagtagaagttataattattgtgtagattcacagtccttgtatt
gaattactcatctttgctctcatgctgcagGCCATAGAGCGAGAAAAAGC
TGAGAAGTTCAGAAAACTGCAAGATGCCAGCAGATCAGCTCAGGCCCTGG
TGGAACAGATGGTGAATGgtaattacacgagttgatttagataatcttct
tagggatttgataaacacataggttcatatttatcagctgaattatatca
gacaagcacttgttaaatacaaatttaaattaaaaggtgtttgtatgttt
tttattattctttttttaatgctaaggaaattattaggagaaattcaact
ttgagttcattggaagaaaatgggatgtggtagaatattttatcagtctg
tagcagagaaataaattttaatgcaaatctgctagaatttatccaaataa
tttaagaaaataaggttaacagaaatttgaaaacattaacagtcatgtta

Exon 44

p2z.2
p2z.12
pzZ.11
p21.3
pzl.1
pll.4
pll.3
pll.23
pll.z2
02131
621,33
0221
422.3

gll.z2
glz
gl3. 1
g21.1
23
o2d
25
262
G263
g27.1

pll.1
54

0273

25

Momnalized counts

CEAP: 5AGE T35 Tags

=

BrR spl® tms* BRW SPC HRT MSL LWR PNC PST KDH LNG

mRNA summary
cDNA clones

Gene summary

Protein
annotation

mRNA structure
Seguences

\

Diziciranrr)
Prienotyoe
rurictior)
Expression and

ulation
Introns and exons




Tools bioinformatici in genetica medica
Esercizi effettuati su:

nttps://www.ncbi.nlm.nih.gov/pubmed

nttps://www.ncbi.nlm.nih.gov/omim/

nttps://www.ncbi.nlm.nih.gov/gene/

nttps://www.ncbi.nlm.nih.gov/taxonomy/

nttp://www.orpha.net/consor/cgi-bin/index.php
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