Nador = genetické onemocnéni

Zmeény vedouci k fenotypu nddorové bunky jsou
dedicné > geneticky podminéné

Sporadické x familidrni (x hereditarni)
Somatické x zdarodecné (5-10%)



Genetika nadoru

* Na bunécné drovni jsou procesy rustu a bunécného
déleni regulovany tak, aby byl udrzovan rovnovazny stav

* Pro vyvoj nddoru jsou vyznamné 3 skupiny genu:
nddorové supresory

geny zodpovédné za reparachi mechanismy

*protoonkogeny

Mutace nékterého z téchto genu v zdrodecnych bunkdch
muze vést k vrozené citlivosti k hddorovému onemocnéni.
Jen pomérné malé procento nddoru je dédi¢nych. Vétsina
vznika na podkladé mutace somatickych bunék. Jedna
genetickd zména viak nestaci navodit maligni transformaci
bunky, ta obvykle vznikd az po nékolika genovych mutacich
v prubéhu fady let.



Hereditarni tumory

Popsano vice jak 200 hereditarnich karcinomu, vétsinou
pomeérne vzacné

Hereditarni karcinom mlécné Zlazy a vajecCniku (HBOCS)

» vétsina zpusobena mutaci v BRCA1 a BRCA2

 dédi¢nost autosomalné dominantni
» incidence 1/500 - 1/1000 (1/40 Askendzové)

* riziko karcinomu mlécné zlazy u zen (50 - 85%), ca
vajecnikl (20 - 40% s BRCAl a 15 - 20% s BRCA2), u muzu
s BRCA2 mutaci riziko ca prsu 6 - 10%, zvysené riziko ca

prostaty



Amsterdamska kritéria IT

* V rodiné jsou alespon tfi pribuzni s karcinomem
sdruzenym s HNPCC (kolorektdlni karcinom, karcinom
endometria, tenkého streva, ureteru a ledvinné panvicky),
jeden z nich je pribuzny prvniho stupné ostatnich dvou

 Jsou postizeny alespon dvé generace
* V dobé diagndzy byl alespon jeden nemocny mladsi 50 let

« Nddor byl verifikovan patologem
« Je vyloucena familidrni adenomatdzni polypdza (FAP)



Hereditarni nepolypozni kolorektalni karcinom
(Lynchuv syndrom, HNPCC)

« lidé s HNPCC riziko 80% tvorby kolorektdlniho ca béhem zivota

« zeny s HNPCC az 40% riziko ca endometria a 10-12% riziko ca
ovaria

* u 2-5 % nemocnych s karcinomem tlustého streva je onemocnéni
podminéno hereditarni predispozici, vyrazné mladsi vék

e v praxi vétsina pacientl amsterdamska kriteria striktné
nespliuje (Bethesda kritéria - 2 nebo vice pfibuznych bez ohledu
na veék) --> vysetreni na MSI (5-6 repetitivnich sekvenct),
pripadné ztrdta exprese MSH2 nebo MLH1 pomoci IHC --> DNA
analyza

Jaky md smysl genetické vysetreni, kdyz |écba je prakticky stejnd
2?2



Epidemiologie nadoru

Odvozeno z reckych slov epi (nad, mezi) a démos (lid) a logos
(slovo, véda, studium) volny preklad: ,studium toho, co je nad

lidmi".
Empiricka medicina --> .medicina zaloZend na dukazu"

Lékarsky védni obor, soucdst onkologie, zabyvajici se problematikou
vyskytu jednotlivych zhoubnych nddoru v ruznych oblastech, zemich a
kontinentech. Podle procenta jejich vyskytu Ize usuzovat na mozné
priCiny jejich vzniku a v rdmci prevence se snazit o snizeni vyskytu a
vC€asnou depistdz urcitého typu nddoru.

- nemoc nikdy nevznikne ndhodné, vzdy determinanty pro
vyskyt onemocnéni

- distribuce onemocnéni neni ndhodnd, vzdy souvisi s rizikovymi
faktory, které je tfeba studovat

« Velkému procentu ndadoru |ze preventivné predejit

« BEhem poslednich 20-ti let vyrazné vyssi (cinnost Iécby viech karcinomu
* Prevence nddoru je jednodussi a levné j$i nez lécba

« Screeningové testy existuji pro vétsinu nadoru



Zakladni epidemiologické principy (1)
* Populace, vzorek, ndhodnd chyba (statisticka vyznamnost .p")

«Systematicka chyba (bias) - vybér vzorku nebo ziskdvani dat je
provadén odlidné pro skupinu cilovou a kontrolni, dusledkem chybny

odhad vztahu mezi rizikovym faktorem a vznikem nemoci.
"\ybérovy (selekcni) bias X Observacni (informacni) bias

« Zavadéjici faktor (confounding) - faktor jenZ je nezdvisle na
expozici rizikovym faktorem pro sledovanou nemoc.

*vede k rozdilu tam, kde ve skutecnosti neni

*smazava rozdil, ktery ve skuteCnosti existuje

« Diagnostické testy - cilem odlisit hormalni od abnormadlniho
Senzitivita = proporce nemocnych, ktefi maji pozitivni test.
Specificita = proporce zdravych, ktefi maji negativni test.

—) kazdy test by mél byt jak vysoce senzitivni, tak i vysoce

specificky

Ne vzdy mozné (klinické ddaje maji charakter kontinudlnich hodnot) -->

tzv. hranicni bod (cut-off point).



ROC analyza

(Receiver Operating Characteristic)

Statisticky postup pro vyhodnoceni signdll sprdavné a faledné pozitivity a
sprdavné a falesné negativity.

Typické pouziti pro 2 skupiny (populace) pacient S a BEZ sledovaného
faktoru, v pripadé kdy je nesnadnd/nemozna 100% separace mezi obémi
skupinami.

Disease

Tost Present Mot present Total
Fs Tt | Ter
Criterion value
- Negative False Negative [FN) True Negative (TH) FN+TN
Taotal TP+ EN FP+TN A

Without disease With disease

P

TPR = Sensitivity = ——
- TP+ FN

S IN
— = | INR = Specificity = ——
Test result 74 f i TPt TN




ROC analyza

(pokracovani

Vyznam pri stanoveni prediktivni hodnoty testu: PPV (Positive Predictive
Value) = pst, Ze nemoc je pritomna, pokud test je pozitivni.

TP
PPV = . 4 . . ’ v
TP+ FP TN Negativni prediktivni hodnota: pst, Ze
NPV = ———— neni pritomna nemoc pokud test je
INt FN  pegativni.
P+ TN P['esnos’r s:cr'gemngovel:uo testu: pocet
Accuracy = ——  vSech sprdvnych diagnéz / cela
n testovana populace
Criterion value Criterion value
Without disease With disease Without disease With disease

——= Test result — > Test result \FP



Sensitivity
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Zakladni epidemiologické principy (2)

Prediktivni hodnota testu - pravdépodobnost nemoci u pacienta s
pozitivnim (abnormdlnim) testem

Faktory ovliviiujici prediktivni hodnoty - senzitivita testu, specificita
testu a prevalence nemoci

Priklad:
Vliv prevalence ha pozitivni prediktivni hodnotu je ukdzadn na testu
prostatické kyselé fosfatdzy v diagnostice karcinomu prostaty:

« vSeobecnd populace - prevalence 35/100000 PV +0,4%
* muzi ve véku >75 let " 500/100000 PV +5,6%

« uzliky v prostaté " 50000/100000 PV +93,0%

Pro posouzeni prediktivni hodnoty testu by mél Iékar spravné odhadnout
prevalenci nemoci mezi pacienty, které vysetruje, pomoci informaci z literatury,
lokdlnich ddaju a podle svého klinického tsudku.

Za urcitych okolnosti je mozno zvysit prevalenci nemoci pro lepsi vyuzitelnost
diagnostického testul



Zakladni epidemiologické principy (3)

Riziko (nebo incidence) vyjadfuje poCet hovych pfipadu onemocnéni
vzniklych v definované populaci v urcitém casovém obdobi.

Vétsinou je vSak treba srovndvat riziko (nebo incidenci) nemoci ve
dvou Ci vice kohortdch, které maji rozdilnou expozici ur€itému
rizikovému faktoru.

- Atributivni riziko: ..0 co (kolik) je vy33i riziko vzniku nemoci u
osob exponovanych urcitému faktoru ve srovnani s rizikem u osob
neexponovanych?"

- Relativni riziko (RR): .Kolikrat vétsi je pravdépodobnost
vzniku nemoci u osob exponovanych urcitému rizikovému faktoru ve

srovnani s neexponovanymi?"

- Odds ratio (OR): pomér dvou pravdépodobnosti, uddvd skuteéné
podil Sanci vyskytu (rizika vyskytu) pro dvé ruzné hodnoty nezdvisle
promeénnych (mira relativniho rizika)




Zakladni epidemiologické principy (4)

Pozor na rozdil mezi rizikem a prognozou !!!

riziko popisuje vznik nemoci x progndza uvadi ndsledky
nemoci

Ukazatele progndzy:

1. 5-leté preziti - procento pacientu, pfeZivajicich 5 let od urcitého
bodu v prubéhu nemoci (diagndza, zacatek lécby a pod.)

2. mrtnost - procento zemrelych na urcitou nemoc z poctu
nemocnych na tuto nemoc

3. odpovéd’ - procento pacientu s pfiznaky zlepseni po intervenci
(Iécba, zdkrok a pod.)

4. remise - procento pacientu ve fazi, kdy nemoc jiz neni zjistitelnd

5. relaps - procento pacientl s navratem nemoci po obdobi bez
pfiznaku nemoci.



Zdkladni epidemiologické principy (5)

Analyza preziti

PFi interpretaci prognézy je tfeba zndt prumérnou pravdépodobnost,
Ze se U pacienta s urcitou nemoci objevi ndsledek (napr. dmrti) v
kterémkoliv Casovém obdobi v prubéhu jeho hemoci. Progndza,
vyjddrenad vyse uvedenymi sumdrnimi ukazateli, neposkytuje tuto
informaci.
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Typy studii

Optimdlni experiment
osoby bez nemoci rozdelit na skupiny a jednu skupinu exponovat
rizikovému faktoru a ostatni ne. Rozdily frekvence nemoci v téchto
skupindch by se pak mohly prisuzovat vlivu rizikového faktoru (v fadé
situaci pri reseni zdvaznych klinickych otdzek vSak neni mozno
experiment provadét z etickych i jinych duvodu).

1. Prufezova studie

Vybereme ndhodné N jedincu z celé populace a ptdme se na nemoc a
expozici.

- Jsme schopni odhadovat jak riziko onemocnéni, tak i
pravdépodobnost expozice v populaci.

- Pokud je riziko onemocnéni a pravdépodobnost expozice mald ma
ziskana kontingencni tabulka malé pocCty

- Observacni bias



2. Kohortova studie

Vybér sestrojime zvlast pro skupinu exponovanych a
neexponovanych (rozsahy pldnujeme oddélen€). Ve skupindch
budeme zjist ovat nemocnost.

- Ziskdme tabulku s vétsimi poCty v jednotlivych
polickach

- Odhadneme riziko v jednotlivych skupindch ale ne v
celé populaci

- Je mozno porovnat rizika obou skupin

3. Studie pFipadu a kontrol (Case control study)

Vybér sestrojime zvldst pro skupinu zdravych a
nemocnych (rozsahy planujeme oddélené). V obou skupindch
zjistime zda osoby byly exponovadny Ci ne.

- Ziskdme opét tabulku s vétsimi poCty v jednotlivych
polickach

- Nejsme schopni odhadnout zadné riziko, ale muzeme
hodnotit pfipadnou souvislost mezi nemoci a expozici



Kvalitativni veliCina

Pravdépodobnost p=_2
a+b
100—2 %
Procenta a+b
a

Dulezité je znat definici veliciny

Prevalenci
Pro nemocnost definujeme <

Incidenc

Nemoc
+ -
a| b |at+b

- vyskyt nemoci

- novy vyskyt nemoci



Vztah dvou kvalitativnich veli€in
Kontingencni tabulka

. ) _a
Nemoc Riziko exponovanych Rexp — 24D
Exp. t - c
+ a b a+b Riziko -neexp.or.mvanych Riexo = ot d
i C g ctd Relatlvnlar|2|ko
a+c b+d N -
RR = atb :a(C+d)
c c(a+b)
L c+d
Sance na onemocnen Pomér Sanci (kfizovy pomér)
EXp. . Neexp. a ’
O —E — a+b O :E OR= b — a
exp b L neexp. d E bC
a+b d

w— > Nezavisi-li nemocnost na expozici e RR= 1=0R




Vztah dvou kvalitativnich veli€in
Kontingencni tabulka

Nemoc
N _ a
EXp. Riziko exponovanych Rep =
+ a b a+b a '::b
C d | c+d Riziko neexponovanych R, = Ay
C
atc b+d N
Atributivni riziko Populacni atributivni riziko
__a C a+c ¢
AR = - PAR = -
a+tb c+d N c+d

PAR = jaka incidence nemoci v populaci je ve
vztahu k vyskytu rizikového faktoru?

w— > NezAvisi-li nemocnost na expozici je AR= 0



Vztah dvou kvalitativhich veliCin

Kontingencni tabulka — x2 — test nezavislosti

Za predpokladu nezavislosti nemocnosti
na expozici je

stejna nemocnost v obou

skupinach
a C

a+b c+d N

ale i stejny pomér exponovanych
u zdravych a nemocnych

a b _a+b

_a +C pravdepodobnost
= onemocneni

= pravdépodobnost

a+c b+d N

expozice

bez ohledu na expozici

\

.

_/

Nemoc
Exp. ¥ -
+ a b a+b
- C d c+d
a+c b+d N
Misto a oCekavame:
(a+bfa+e)

N 2
podobné pro ostatni policka
tabulky

X2 — test nezavislosti = soucet pro kazdé poli¢ko

(pozorované - otekavané )

ocekavan



Kdy je mozno pouzit RR a OR

Prurezova studie

Puvodni rozsah studie

Nemoc
Exp. t
+ a b | atb
C d | c+d
atc b+d N
_a(c+d)
c(a+hb)
ad
OR=—

ZvétSeny rozsah studie

Nemoc
Exp. +
+ 2a 2b | 2a+2b
2C 2d | 2c+2d

2a+2c 2b+2d 2N

o 2a(2c+2d) _ a(c+d)

- 2c(2a+2b) c(a+b)
OR = 2a2d _ ad
2c2b cb



Kdy je mozno pouzit RR a OR

Kohortova studie

PlUvodni rozsah studie ZvétSeny rozsah studie
Nemoc Nemoc
EXp. + - EXp. +
+ a b N, + 2a 2b 2N,
C d N : C d N._
a+c b+d 2a+c  2b+d
_a(c+d) RR = 2a(c+d) Z2a(c+d) a(c+d)
 c(a+b) c(2a+2b) 2c(a+b) c(a+h)
ad
or=29 OR:2ad_ad

cb c2b  cb



Kdy je mozno pouzit RR a OR

Studie pfipadu a kontrol

PlUvodni rozsah studie ZvétSeny rozsah studie
Nemoc Nemoc
Exp. t - EXp. +
+ a b |atb + 2a b 2a+b
C d | ctd - 2C d 2c+d
N* N 2N* N-
————afe+d)- _ 2a(2c+d)—
RR = : = N
¢t C
ad 2ad ad
OR=—"— OR="FC=2
cb 2cb c¢b

Relativni riziko nelze pouzit pro studii pripadu a kontrol




Cile v epidemiologii nddorovych onemocnéni

Snaha porozumét pricinam nemoci, predevsim na
zakladé zkoumani souvislosti nemoci s jednim Ci
vice studovanymi faktory

Odhalit nové etiologické priCiny a rizikové faktory
» studovat distribuci nadoru

« kvantifikovat riziko spojené s rozdilnymi
expozicemi a predispozicemi

Lépe pochopit mechanismy karcinogeneze
Zvysit efektivitu preventivnich vySetreni
Vyzkum prognostickych determinant



Metody:

Deskriptivni studie
Incidence, mortalita, preziti
Casové trendy (incidence v Case)
Geograficky vyskyt
Incidence vzhledem k véku, pohlavi, etnicité

Analytické studie
Case-control
Kohortove



Statisticka NE
—_—

asociace

ANol
ANO

Bias —

-

5 kriterii NE
kauzality

ANol

Asociace je kauzdlni

Zkoumany faktor se
nepodili na etiologii

Asociace falesné
pozitivni

Asociace neni
kauzalni



Kriteria kauzality
1. Naslednost

PFi¢ina musi pfedchdzet ndsledku, tedy expozice nemoci. Casové

hledisko se z obecného pohledu posuzuje jednoduseji u
kohortovych studii nez u studii pfipadl a kontrol i prufezovych,

které zkoumaji expozici i ndsledek ve stejné dobé.

Mnohdy se jesté€ uvazuje Casové prodleni (jako interval mezi expozici a
nemoci) Napfiklad u vétsiny typu rakoviny se predpokladd, Ze hemohou
vzniknout drive nez za 10 let od zacdtku expozice. Nékdy je problémem,
Ze nemoc muZe ziejmé zpétné ovlivnit expozici, napf. osoby s
poCinajicim srdecnim onemocnénim maji fendenci méné se pohybovat.

2. Koherence

Pokud je faktor pricinou nemoci, mély by dalsi epidemiologické
argumenty byt v souladu s timto oCekdvanim a nemélo by byt
zfejmé zddné alternativni vysvétleni.



3. Sila asociace

Pokud se po maximalné zodpovédném vylouceni véech zdroju
zkresleni a zavadéjicich faktoru a po zohlednéni rozsahu
vybéru jevi asociace (posuzovana predevsim podle velikosti
relativniho rizika (RR) Ci poméru sanci (OR))

4. Konzistence

Pokud (velmi) odliné navrzené studie na ruznych subjektech
dojdou k podobnym zdvérum, je vétsi Sance, Ze asociace je
kauzdlni.

5. Vztah davky a GCinku

pokud jsou vyssi hladiny expozice asociovdny s vyssi incidenci
nemoci (neboli pokud je vztah davky a G€inku monotonni), svédci
to Casto ve prospéch kauzality. POZOR na zavadéjici faktory
(napr. pravdépodobnost postiZzeni Downovym syndromem se
zvysuje s poradim narozeni ditéte, ale skuteCnym rizikem je vék
matky).



WEBOVY PORTAL
EPIDEMIOLOGIE ZHOUBNYCH NADORU V

CESKE REPUBLICE

http://www.svod.cz

Epidemiologické analyzy:

LEJ INCIDENCE A MORTALITA - Casovy vyvoj incidence a mertality zhoubnych nadori v CR.

@ CASOVE TRENDY - Zmény ve vyvojl incidence a mortality zhoubnjch nadord v ase (index
rustu a mezirofni zmény).

VEK PACIENTU - Vé&kova struktura populace pacientl a zemfeljch na zhoubné nadaory.

REGIONALNI PREHLEDY - Srovnani incidence a mortality zhoubnych nddert v krajich CR.

EEE

SROVNAVACI ANALYZY - Casovy wyvoj epidemiclogickjch parametri v krajich R ve
srovnani s refereni nimi hodnotami.

'\ﬁ] KLINICKA STADIA - Casovy vyvoj zastoupeni Klinickych stadii.

@ SROVNANI SE ZAHRANICIM - Srovnani epidemiologie zhoubnych nadord v CR a ve svété
(zdroj: IARC - GLOBOCAN 2002).

2] SOUHRNNA PREZENTACE - Komplexni prezentace zakladnich analjz k jednotlivim
diagnozam.
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Hlavni cile vyzkumu
nadorovych onemocnéni

1. Cancer can be prevented.

2. Cancer can be diagnosed, and the earlier the diagnosis
the higher the chances of curative treatment.

3. Cancer can be cured (by local or systemic therapies, or
a combination of both), but the impact on mortality of
present therapies is limited.

4. Cancer cannot always be cured, and it seems
reasonable to predict that even in the year 2040 there
will still be many cancers that are incurable at the time
of clinical presentation.



1) Prevence nadorovych onemocnéni

« Pfiblizné 200 ruznych druhu nadoru
* Trendy v incidenci a mortalite

* Strava

« Viry

* Koureni

» Chemoprevence

« Hereditdrni predispozice



2) Vcasna diagnostika nadoru

a) Priblizné 90% nddoru tvoreno epitelidlnimi ca
b) Preventivni screening (PSA)
c) Ztrdta inhibice kontaktem

d) Navozeni invazivniho fenotypu

e) Starnuti organismu (<60% nddoru u 65 a
starsich lidi)



3) Lécba nadorovych onemocnéni

a) Chirurgicky zdkrok
b) Ozarovani

c) Chemoterapie

Nizka dspésnost - jen cca 1/3 se solidnim fumorem
prezije (5 let follow up)

Aditiva k chemoterapii - rustové faktory, CSF,
frakcionované krevni bunkys,...



4) Noveé pristupy v terapii

a) I pres puvod ve stejné tkani - nddory nejsou
identické X pouzivdme cca 25 let stejnou terapii

b) Aktivita cytostatik testovana tradiCnimi
screeningovymi testy

c) Nové metody: - pfekonat resistenci
- minimalni toxicita pro organismus
- biologicka lécba



ASCO Practice Guidelines for Colorectal and Breast Cancer

Colorectal Cancer
e CEA

e Not recommended for screening

e May be used to assist staging and surgical planning, but insufficient data to use as
independent prognostic variable

e May be used to detect potentially resectable liver metastases during followup

e May be used to monitor response to therapy in metastatic disease in association with
other tests

e Other Markers
e [nsufficient data to recommend circulating LASA or CA19-9 for clinical use
e Insufficient data to recommend DNA flow cytometry, p53 expression or mutation, or
ras for screening. diagnosis, staging, surveillance or monitoring.

Breast Cancer
o CA-15-3, CA27.29, CEA
e Insufficient data to use for screening, diagnosis, prognosis, or surveillance following
primary treatment
e May be used to monitor treatment to detect progression in metastatic disease for
selected patients

e ER. PR
e Should be used to identify patients most likely to benefit from hormone therapy
e Data insufficient to use for prognosis independent of therapy

e Other Markers
e Insufficient data to recommend DNA flow cytometry (ploidy, S-phase fraction),
c-erbB2, p53, or cathepsin D for any aspect of patient management

ASCO Expert Panel. J Clin Oncol. 1998; 16:793-95.



Prognoza versus predikce

Prognosticky marker: 1écba na zdkladé individudlnich
pfedpokladu (TNM)

Prediktivni marker: selekce terapie dle daného typu
nddoru (ER+ ca mammy, metylace MGMT Ci BRCA1)

Velmi Casto kombinace obou: napr. ER je i progn. Faktor
(ER+ pomaleji rostou)

Nékteré neg. progn. faktory (erbB-2) mohou predikovat
lepsi odpovéd’ na vhodnou terapii (rezistence k
hormondlni terapii a alkylacnim agens X citlivost k
antracyklinim, Herceptinu)
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» HCBl BLAST Home

BLAST finds regions of similarity between biological sequences. more...

[ DELTA-BLAST. a more sensitive protein-protein search (o)

BLAST Assembled RefSeq Genomes

Choose a species genome to search, or list all genomic BLAST databases.

o0 Human o Oryza sativa o0 Gallus gallus
o Mouse o0 Bos taurus o Pan troglodytes
o Rat o Danio rerio o Microbes

o Arabidopsis thaliana o Drosophila melanogaster o Apis mellifera

Basic BLAST

Choose a BLAST program to run.

Search a nucleotide database using a nucleotide query

leotide blast
AHcectce Bies Algorithms: blastn, megablast, discontiguous megablast

Search protein database using a protein query

protein blast
el s Algorithms: blastp, psi-blast, phi-blast, delta-blast

blastx | Search protein database using a translated nucleotide query
thlastn | Search translated nucleotide database using a protein query

thlastx | Search translated nucleotide database using a translated nucleotide query

Specialized BLAST

Choose a type of specialized search (or database name in parentheses )

Make specific primers with Primer-BLAST

Search trace archives

Find conserved domains in your sequence (cds)

Find sequences with similar conserved domain architecture (cdart)
Search sequences that have gene expression profiles (GEQ)
Search immunoglobulins (IgBLAST)

Search using SNP flanks

Screen sequence for vector contamination (vecscreen)

Align two (or more) sequences using BLAST (bl2seq)

OO0 O oOoOooaoao



* NCBI BLAST/ blastn suite Standard Nucleotide BLAST

J tﬁastn_] biastp | blasty | tblastn | tblastx |

BLASTN programs search nucleotide databases using a nucleotide query, more...
Enter Query Sequence

Enter accession number(s), gi{s}, or FASTA sequence(s) & Clear Query subrange &)
i From |
-

Or, upload fle | | [ Piochizel] @

Job Title

-I-Erlter a descriptive title for your BLAST search &

[ Align two or more sequences &

Choose Search Set

Database & Human genomic + transcript O/ Mouse genomic + transcript O Others (nr ate )
|Human genomic plus transcript (Human G+T) |:i &
E"Plu‘jle 1 Madels (XM/XP) [ Uncultured/environmental sample sequences
pliona
Entrez Query |
Optional

Enter an Entrez query to limit search @&
Pragram Selection

Optinize tor & Highly similar sequences (megablast)

O More dissimilar sequences (discontiguous megablast)

O Somewhat similar sequences (blastn)
Choose a BLAST algorithm g

Search database Human G+T using Megablast (Optimize for highly similar sequences)

DShow results ina new window

Alu_urilhm parameters
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HUMAN PROTEIN ATLAS =

GeEnE: ERBB2

SUMMARY

INFO
GENE/PROTEIN

ANTIBODY fANTIGEN

EXPRESSION
SUBCELLULAR LOCATION

NORMAL TISSUE
CANCER TISSUE
CELL LINE

RNA

Hotowvo

||erbb2 | | Search | | Clear |Fi—2|c|5 *
Gene name ERBE2

v-erb-b2 erythroblastic leukemia viral oncogene homolog 2, neuro/glioblastoma derived oncogene
homaolog (avian)

Candidate cancer biomarkers, CD markers, Enzymes, Kinases, Mapped to UniProt SWISS-PROT, Mutated
genes in cancer, Plasma proteins, Potential transmembrane proteins, Potentially secreted proteins

This gene encodes a member of the epidermal growth factor (EGF) receptor family of receptor tyrosine
kinases. This protein has no ligand binding domain of its own and therefore cannot bind agrowth factors.
However, it does bind tightly to other ligand-bound EGF receptor family members to form a heterodimer,
stabilizing ligand binding and enhancing kinase-mediated activation of downstream signalling pathways,
such as those involving mitogen-activated protein kinase and phosphatidylinositol-3 kinase. Allelic
variations at amino acid positions 654 and 655 of isoform a (positions 624 and 625 of isoform b) have
been reported, with the most comman allele, lle654/1le655, shown here. Amplification and/or
overexpression of this gene has been reported in numerous cancers, including breast and ovarian tumors.
Alternative splicing results in several additional transcript variants, some encoding different isoforms and
others that have not been fully characterized. [provided by RefSeq, Jul 2008]

External links Enzembl, UniProt, Entrez gene, neXtProt, Antibodypedia
6 in total

No of splice variants 5 with predicted TM region
2 with predicted signal peptide

Description

Protein class

Entrez gene summary

MORE GENE DATA

SUBCELLULAR LOCATION SUMMARY
Main location(s)

Additional location(s)

Staining summary MNo staining was observed in any of the three cell lines.

Reliability (Single) (iEy
Antibodies in assay CABO20410

Show image »

MORE SUBCELL DATA
NORMAL TISSUE & ORGAN SUMMARY

Expression summary Expressad in selectad normal tissuas. Localization to the plasma membrane.
Tissue specificity Expressed in 16 out of 81 cell types

Reliability (APE) @ Medium
Antibodies in assay  CABOOO0O043, HPADO1383, CABOZ20416

No of
Organ cell Protein expression
types
Level of annotated
CNS (brain) 10 | protein expression
e e e e b [ |




‘organ cell | Protoin axpression
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[
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]
[
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Male tissues Bl —
| I
|
[

Urinary tract [kidnay] | 2

Skin and seoft tissues | 1<

Endocrine tissues 3

MORE TISSUE DATA

Staining simmary | Antibody staining in 40% of the cancers
Antbogiesinazsay CABO00043, HPADD1383, CABDZ0416

Tissuz Cancer staining axprassion of  Tksus Cancar staining exprassion of
Breast cancer EETS | h Mslznamsa I ] [
Carcingid 1 ] Crwarian cancer E ]

Cervical cancer ] I:I I:I Pancrestic cancer | [ |

] - 1] Prostate cancer [ |
] - D D Renal cancer - | | -
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] - I:I I:I Stomach cancer - [ ]
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| - O Thyreoid cancer - [
|. D D Urothelial cancer . - ]

MORE CAMNCER DATA

RMAevel categary | High

Colorectzl cancer

Endemstrial cancer

Glioma

Head and neck cancer

Liver cancer

Lung cancer

] ] n e e ]
0

Lymphoma

Cadl ine Ceil-origin RMA abundance TH staining IF intensity
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cENE: ERBB2

SUMMARY

mro
GEME/FROTEIN

ANTTBODY /ANTIGEN

EXPRCTION
SUBCELLLLAR LOCATION

NORMAL TISSUE
CANCER TISSUE
CELLLEME

AMA

GENE INFORMATION

|:|.:—|—-

Gene namc EREBZ [HGMNC Symbol}
SYNONVmE CD340, HER-2Z, HER2, NEU, NGL
X w-zrb-b2Z erythroblastic lzsukemiaz viral encegens homelog 2, neuro/glicblastema derived cncogenes homoleg
v | {avian) (HGNC Symbal}
This gene encodes @ memberof the epidermal growth factor (EGF} recepter family of recepter tyrosine kinases.
This protein has no ligand binding domain of its own and therefore cannot bind growth factors. However, it dozs
bind tightly to ather ligand-bound EGF receptor family members to form = heterodimer, stabilizing ligand binding
and enhancing kinase-madiated activation of dewnstream signalling pathways, such as those invelving mitogen-
e e activated protein kinase and phosphatidylinosital-3 kinase, Allelic variations at amine acid positicns 6534 and
summany 655 of isofarm a {positions 624 and 625 of isoform b} have been repartad, with the most comman zllzle,
1l2654/1le655, shown here. &mplificatien and/or owerexpression of this gene has been reported in numerous
cancers, including breast and ovarian tumors, Alternative splicing results in several additional transcript
variants, some encading different isoforms and others that have not been fully characterized, [provided by
RefSeq, Jul 2008]
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- Supporting evidence (22)
Bl Sequence
Exons (27)

cONA,

Pratein

E- External References

General identifiers (68)

Oliga probes (58)

El Ontology

Ontology graph (85)

Ontology table (85)

E- Genetic Variation
Wariation Table
Population comparison
Comparison image

& Pratein Information

Pratein summary

Domains & features (32)

Variations (195)

Bl External Data

L Persanal annatation

E- 10 History

Transcript histary

Protein histary.

Description

T Prediction Method

Transcript: ERBB2-201

Transcript: ERBB2-201 ensToo000269571

v-erb-b2 erythroblastic leukemia viral ancogene homolog 2, neuro/gliohlastoma derived ancagene homolog (avian) [Source:HGNC Symbal;Acc:3430]
Location Chromosome 17- 37 856 254-37 864 915 forward strand.
Gene B This transcript 15 a product of gene ENSG00000141736 - This gene has 6 transcnpts

Transcript D

T

Protein ID

QTR

. Lenmh (bp)

ERBB2-202 | ENST00000406381 4806 ENSP00000355155 1225 Protein coding | CCDS45667
ERBB2-203 | ENST00000445658 3238 ENSP00000404047 979 Pratein coding
ERBB2-204 | EN5T00000540042 2147 ENSP00000446352 603 Pratein coding
ERBB2-205 | ENST00000540147 4624 ENSP00000443562 1225 Protein coding | CCDS45667
ERBB2-206 | ENST00000541774 4341 ENSP00000446466 1240 Protein cading

Wiews in Archive EnsEMBL are separated into gene based views and transcript based views according to which level the information is more appropriately associated with. This view is a transcript level view. To f
Transcript tabs in the menu bar at the top of the page.

Transcript summary help
' Statistics
| CCDS

| Ensembl version

Exons: 27 Transcript length: 4,624 bps Translation length: 1,255 residues
This transcript is @ member of the Human CCDS set: CCDS32642
ENST00000269571.3

Known protein coding

Annctation produced by the Ensembl genebuild.

Forward sirEnd e

28685 Kb
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Bioscience, a preeminent cancer
bicinformatics company widely used by the
pharmaceutical industry to identify novel
gene targets for drug discovery and
development. Its desp oncology expertise
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Life's diagnostic development capabilities
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analysis.
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to Oncomine and target validation. -

Oncomine Research Edition: Annual Data Update

SEPTEMBER 2012 DATA RELEASE: 62 new datasets were added to Oncomine Research Edition
of which 22 datasets of over 11,000 samples are from The Cancer Genome Atlas (TCGA).

Other large additions incdlude expression and copy number data for 900+ cancer cell lines from
the Cancer Cell Line Encydopedia (CCLE) and expression data from 732 cancer celllines from
Sanger.

HIGHLIGHTS

About

c-mpendlc:
wDiescience

Compendia Bioscience remains dedicated to
gathering the werld's high-throughput cancer
bictogy data, making that data interpretable and
applicable in target identification/ validation,
drug development, and clinical research to
ultimately improve the lives of cancer patients.




filter

Primary Filters 1
— Analysis Type
Coexpression Analysis (a74)
— Differential Analysis (337)
+ Cancer vs. Cancer Analysis (237)
+ Cancer vs. Normal Analysis (176)
+ Mormal vs. Normat Analysis (10)
Outlier Analysis (483)
— Dataset Type
Added Recently - September 2012 (62)
Broad Tumorscape Datasets (17)
+ Cell Line Panel Datasets (65)
DNA Copy Mumber Datasets (70)
Mudti-Cancer Pansl Datasets (9)
Mormal Tissue Panel Datasets (10)
+ Oncomine Reference Datasets (6)
TCGA Datasets (22)
+ Data Source
+ Cancer Type
Sample Filters
Dataset Filters
Concept Filters

I It |+

1. 917 cell lines from the Cancer Cell Line Encyclopedia (CCLE) and 732 cell lines from Sanger are now
available to pick the best models in which to study your targets. (Hundreds of drug sensitivity signatures

are available in Research Premium Edition.)

2. From a recent Nature paper co-authored by Compendia scientists, Grasso Prostate focuses on the
rutational landscape of lethal castration-resistant prostate cancer. (Analyses on metastasis, ERG
rearrangement, and several mutations are available in Research Premium Edition.)

3. Survey over 10,000 samples in the TCGA gene expression and DNA copy number datasets.

What's in Oncomine

Differential Analysis Types

Cancer Histology 14% 19, Metastdsis vs, Primary
Multi-cancer 5% I, Demographics
Cancer vs. Baseline 39
Cancer vs. Normal 8% {192 & Uteom
Mormal vs. Mormal 29, @ Patient Treatment Resne

The analyses in gray are only available through an Oncomine Research Premium Edition upgrads.

Datasets (Samples) by Cancer Types®

Bladder Ml 23 (1,765)
Brain/CNS | M 50 (3.975)
Breast | B 126 (10,095)
Cervical [ 1M 19 (785}
Colorectal | W 73 (4,703)
Esophageal [ Ml 22 (551)
Gastric M 25 (1.254)
Head/Neck T M 34 (1,550)
Redney [ [ 37 (2,331)

Leukemia | B =5 (2 640)
Lwer T [l 27 (1,663)
Lung | Ml =2 (5,535)
Lymphoma | I == (2 .008)
Melanoma | M 221578
Myetoma [ Wl 31(3,.254)
Ovarian | W 403,431

Pancreatic M 28(556)

How me



concepts

Weicame, Roman Hrste.  \SL Sl sttt (il K il

X Analysis Type: Cancer vs. Hormal Analysis

— Analysis Type
Cosxpression Analysis (674)
— Differential Analysis (337)

+ Cancer vs. Cancer Analysis (237)
+ Cancer vs. Normal Analysis {176)
+ Mormal vs. Normal Analysis (10)
Outlier Analysis (483)

— Dataset Type
Added Recently - September 2012 (25)
Cell Line Panel Datasets {5)
DMA Copy Number Datasets (20)
Multi-Cancer Panel Datasets (1)
Hormal Tissue Panel Datasets (1)
TCGA Datasets (18)

+ Data Source

+ Cancer Type

Sample Filters.
Concept Filters

il

ORDER BY: | Dataset Mams ¥ |

e Y oo

e

OM:

Compare | Cear Al

i W R AR R R A e

Kimchi Esophagus 24)
Barrett’s Esophagus vs. Normal
Esophageal Adenocarcinoma vs. Normal

Korkola Seminoma (107

Embryenal Carcinema, NOS vs. Normal
Mixed Germ Cell Tumor, NOS vs. Normal
Seminoma, NOS vs. Normal

Teratoma, NOS vs. Normal

Yolk 5ac Tumor, NO5 vs. Mormal

“% Kurashina Colon (123

Colon Adenocarcinoma vs. MHormal E'
Colon Mucinous Adenccarcinoma vs. Normal

Rectal Adenocarcinoma vs. Normal

Kuriakose Head-Neck 44

Tongue Sguamous Cell Carcinoma vs. Normal

Landi Lung (107
Lung Adenocarcinoma vs. Normal

Lapointe Prostate (112)
Prostate Carcinoma vs. Normal

LaTulippe Prostate (35

Prostate Carcinoma vs. Normal

Lee Bladder 258

Infiltrating Bladder Urothelial Carcinoma vs.
Normal D
b

L B R e et e et e e
[ = T = TRy IR Y [y B S - S

| Only Samples in Analysis

3145
Comparison of All Genes in Lapointe Prostate
Over-expression in Prostate Carcinoma vs. Normal
{log median-centered ratio)
P-value Fokl Change Gene
4.46E-24 2.79 EFCAM i
2.01E-23 2,56 M ON1E ' |
411E-23 7.23 AMACR I
1.99E-22 1.84 RPLZZLL LM | l
3.25E-22 1.89 UCT1A UL L
5,71E-22 2.73 ZNFE29 LA :
4.35E-20 2.85 clel [ _'
5.37E-20 1.81 PAICS Rl I |
1.98E-19 1.78  C200rf198 I |
7.50E-19 1.98 IMPDHZ L |
2.30E-18 246 TSPANI3 LI It
2 GOE-18 2.38 CPR160 | il il I
2.97E-18 2,92 MYO& | I I |
4 48E-18 1.82 DNAJC1O il | Ll
4.48E-18 1.82 TRIM27 | 11 LN
3.10E-17 1.73 NCOAL | I I I
4.91E-17 1.94 ESRPZ ' | . I i
7.88E-17 2.30 SH3RF1 | I il T_
1.07E-16 2.39 UAFL . I I
1.44E-16 1.44 CASD1 AL |
1.44E-16 1.44 HINTL
1 2

Legend

1. Prostate Gland {41)

2. Prastate Carcinoma {(62)

Least Expressed ihast Expressed

EEEEEOOO00000EAEE Nat measured

Mote: Cofors are z-score normalized to depict relative values within rows. They canmot
be used to compare values betwesn rows.
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o : visualiz
search f visualize
: [ Gene Summary
l.‘l
: ! GENE: | AGRE THRESHOLD (P-VALUE): | 1E-4 i'g:l THRESHOLD (FOLD CHANGE): |2 i:__l THRESHOLD (GENE RANK): E_'I_'I_:!p__‘I_I_J‘}_{;_]‘_\:J DATATYPE: [All [
filter Disease Summary for AGR2
| X mmﬂﬂmaﬂmw& Cancer | Cancervs Cancer Cancer Subtype Analysis
Vs,
X Gene: AGRZ Morm al E -
- i . 4o
X Analysis Type: Cancer vs. Normal Analysis Analysis Type by Cancer 5 ? E 2 o = g W % ¥ 5 §'¢u’ §'cu' 5 E E &
TS I da o oSm o= a2y, ey EEsg B = fif
o 5 £ | £ E| €55 | 255 | <55 | 53| 2%R | o E z
Primary Filters 1 Of = oo =i Zo@ Tz &G &ak et o 5]
— Analysis Type Bladder Cancer 1
Coexpression Analysiz (591) Braiard: CRaCanzer
— Differential Analysis (286) bt I iR -
Cervical Cancer
+ Cancer vs. Cancer Analysis (199)
Colorectal Cancer

+ Cancer vs. Normal Analysis {153)
+ Mormal vs. Normal Analysis (8)

Esophageal Cancer

Gastric Cancer

Quilics Anatyses L 115) Head and Neck Cancer 5 out of 11 analyses meet your threshold for AGR2
— Dataset Type Kidriey Cancer In 3 out of 7 datasets
Added Recently - September 2012 (25) Leukemia Cancer Type: Esophageal Cancer
. Analysis Type: Cancer vs. Normal
Cell Line Panel Datasets (5) Liver Cancer
DHA Copy Mumber Datasets (20) Lung Cancer n

Lymphama

Multi-Cancer Pangl Datasets (1)

Hormal Tissue Fanel Datasets (1) Melanama
TCGADatasets (18) Myeloma
Other Cancer
+ Data Source
Owarian Cancer b
+ Cancer Type
l Pancreatic Cancer
S_amp_le Fllters, I Prostate Cancer ik
Dataset Filters * i 1 H
Concept Filters i Significant Unique Analyses| | 19 | 14 |29 |27 | 15 | 35
Tatal Unigue Analyses 367 603 227

| 510 105 1
EEOCOOEN
- — Y —

Ceit color is determined by the best gene rank percentile for the anatyses within the oell
NOTE: An analyziz may be countad in maore than one canter typs:
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Oncomine Research Edition is a powerful web application that integrates and unifies high-throughput cancer

[ - T -l

ln-mn--ur.n- B = o =
wn - be assessed online, in seconds.
el

profiling data so that target expression across a large volume of cancer types, subtypes, and experiments can

This edition is based on the original Oncomine product provided by the University of Michigan to the academic

. I

o ONCOMINE

- research
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ONCOMINE RESEARCH EDITION
Oncomine Research Edition is a
powerful web apphcation that
integrates and unifies high-throughput
cancer profiling data so that target
expression across a large volume of
cancer types can be assessed online, In

i i seconds.

This edition is based on the original
Oncomine product provided by the
University of Michigan to the academic
community. It remains under a free
license for non-commercial users
pursuing non-commercial purposes.

PRODUCT SHEET
= DOWNLOAD PDF

ONCOMINE

research premium edition

ONCOMINE RESEARCH PREMIUM
EDITION

In addition to the Ressarch Edition
capabilities, Oncomine Research
Prarmium Edition allows users to search
the Oncomine database for enrichment
of user-defined gene signatures. These
analyses provide valuable insight into
biology, regulation, pathways, drug
response, and patient populations.

This for-fee version allows users to
easily export and share their results,
upload custom concepts, and access
the support team.

You must be a registerad user of
Oncomineg Research Edition to uparade.

= UPGRADE TODAY!

FEATURE COMPARISON

Features
Improved User
Interface
Bockmarking

‘Smart Search with auta-
CORRIELS

Ontalogy-Based
Filtering

Standardized Analyses
Meta-COPA

Annual Data Updates:

Oncomine Concepts
Integration

Multi-Gene Search
Enhanced Export
Advanced Analyses

Commercial-Lavel
Support

Quartsrly Dats Updates

Custom Concept Upload

Oncominea
Research
Edition

v

SEESEES S

community. It remains under a free license for non-commercial users pursuing non-commercial purposes.

Oncomine
Research
Premium

Edition
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BIOLOGICAL DATABASES

Functional Analysis

Solutions
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HOME

e | sueport | Boe | contact | suy (2 ED
ABOUT US PRODUCTS SOLUTIONS SERVICES LIBRARY NEWS & EVENTS
le Sclence Research
Biolnformaticians
Librarians
Biologists
| Genetic Counselors
Solutions
Our comprehensive selutions, tailored to
individual needs across life sciences, will help
you get the most out of your research.

How to identify relevant variants?

Alexandre Dionne-Laporie, Bioinformatics Team
Supervisor at Centre de recherche du CHUM
(CRCHUM) discusses the value of BIDBASE's
HGMD® Professional and Genome Trax™ to analyze
whole genome sequencing data.

Integrating HGMD & Ge

read maore

Newsletter Sign-up

| ex: user@example com

Genome Trax™

Genome Trax™ enables you to identify human
gename variations of functional significance by
mapping your »» read more

HGMD®

HGMD®@ Professional is a unigue resource providing
comprehensive data on human inherited disease
mutations to »» read more

TRANSFAC®

TRAMSFACE is 3 unique knowledge-hase
containing published data on eukaryotic transcription
factors, their experimentally-proven binding »» read
mare

maore

What's New

Webinar On-Demand: APl and Relational
Database Access to Disease, Gene and Drug
Content

ASHG

Movember 6-10
San Francisco, CA
Booth #1319

Luxembourg Centre for Systems Biomedicine
Appoints BIOBASE Genome Trax™ to Identify
Human Genome Variations

mare
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Search by Gene, Gene Symbol, Dissass, Tissue or Fathway o\

Your Favorite Gene powered by Ingenuity allows you to search by:

= Mame = Pathways .
= Symbol = Biological Functions .
* Homologs * TRC Mumber .
= Accession Number « Gene ID .
= RefSeq Mumber = Entrez Gene Name .

Refine your search: Results page

Biological Pathways
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Disease
Tissues
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