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Objetivos

Diferenciar la funcion de oncogenes y
supresores de tumores

Comprender los mecanismos de activacion
oncogeénica

Comprender los mecanismos de inactivacion
de genes supresores de tumores

Conocer ejemplos de oncogenes y genes
supresores de tumores alterados en cancer




I. Oncogenes



Retrovirus oncogénicos

Virus que causan tumores en animales

 Genoma: ssRNA

« Genoma contiene genes transformantes:

ONCOGENES virales (~onc)

Sarcoma aviar

RSV

(Rous
Sarcoma
Virus)




Proto-oncogenes celulares (¢onc)

« Células eucariontes normales tienen genes
similares a algunos oncogenes retrovirales

Version normal: proto-oncogen

gore: L . m c-onc

2 3 4 5 6 7
Kilobase pairs
Rous sarcoma virus
RNA genome
R Ug A 3
L,

gag _ pol

Version tumorigénica: oncogen




Viral disease

Location

Function

Simian sarcoma

Chicken
erythroleukemia

McDonough feline
sarcoma

Harvey rat sarcoma

Abelson mouse
leukemia

Avian sarcoma 17

Avian
myelocytomatosis

Mouse
osteosarcoma

22q13.1

/p13-g22

5933

11p15

9g34.1
1p32-p31
8g24.1

14g24.3-g31

Platelet-derived
growth factor B
subunit

Epidermal growth
factor receptor

Macrophage colony-
stimulating factor
receptor

Component of G-
protein signal
transduction

Protein tyrosine
kinase

AP-1 transcription
factor

DNA-binding protein

DNA-binding
transcription factor







Proteina Normal Proteina Alterada

Con —_— Con —_—
estimulo estimulo
-

Funcion Normal Actividad Excesiva

NN, T
—. Cancer ——




Funcion NORMAL de los Proto-Oncogenes

Factores de crecimiento y sus receptores
Componentes de vias de transduccion de senales
Factores de transcripcion

Componentes del ciclo celular (p.ej. ciclinas)

En general: favorecen replicacion celular
contrarrestan apoptosis




Funcion de proto-oncogenes
@

Growth factors
e.g., PDGF (sis)

Growth factor receptors
e.g., EGF receptor (erbB)

Src (srm
(3] Ras (ras)

Protein kinases or proteins
that activate protein kinases

© Proteins that O Proteins that

affect apoptosis control cell cycle

e.g., Bcl-2 (bcl-2) #, e.g, CyclinD
Bcl-2 B

Cell and Molecular Biology 4th Ed. 2005

Mitochondrion Transcription factors
e.g., Myc (myc)




Crecimiento Celular

O

PTEN | \
' T \ / Death receptor
B-Catenin c-FLIP T ) Signalling (CD95,1
. \ | Proapoptotic TRAILR)
NFkB T IAP\\ T Bcl-2 proteins l .
f S | (eg, BAX, BAK, BID) \
Bcl-2, \ . Smac |
BCLX | PISK/AKT , \ / p53 |

MCL1 Ras/Raf/MEK/ERK 4 | _—

\

RTK activity \
(eq, EGFR, c-Met,T ;
I~ IGFR) )
v

Survival

oncogenes -




Activacion de proto-oncogenes

— Proto-oncogenes cumplen funciones celulares
normales y reguladas

— Mutaciones con ganancia de funcion
(dominantes)

— 4 mecanismos basicos de activacion

Gen Normal , Gen Mutado
Proto-oncogen MUTACION Oncogen




Amplificacion génica

Ej.: N-MYC en neuroblastoma
Dos mecanismos

dobles minutas HSR=regiones de tincion
homogénea




Neuroblastoma: Amplificacion de N-Myc y
sobrevida

Primary
distribution of

1
% i o
0.9 in children

0.84 No amplification
2 o071
=

$ 0.4

@

2 031
0.24

MYCN amplification
011 L . J

2 3 4 5 6 7 8
Years from diagnosis

Nature Reviews | Cancer

Factor prondstico




Amplificacion de oncogen erb2/Neu en
cancer de mama

12345 [6 789 1011121314
b v ”-“ ¥ aen
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Southern blot

1.0

HER2/Neu not
amplified (n=52)

& &
o

o
>

HER2/Neu amplified (n=11) >5 copies

disease-free survival
(proportion)

o
N

o
o

12 24 36 48 60 72 84
months after diagnosis




2. Mutaciones puntuales

Ej.: Neoplasia endocrina multiple 2A
(MEN-2A)y oncogen RET

£

39
.

il

6 26

B Medullary thyroid carcinoma ——
Hyperparathyroidism




Oncogen RET en MEN2A

- Tirosina kinasa, receptor para Factor de crecimiento
derivado de glia (GDGF), un factor neurotrofico

- Mutaciones con ganancia de funcion activan
constitutivamente el receptor en ausencia del ligando

GDNF hormone
. Mutant form

f RET
Normal RET \—') ? 4

~ receptor
receptor - ~
& !

1

controlled
growth

uncontrolled
growth

50% de los casos son hereditarios




3. Translocaciones: Proteinas guimericas

EJ.: Gen de fUSlén BCR‘ABL Changed chromosome 9

Normal
chromosome 9 Chromosomes break

Changed
l chromosome 22

Normal (Philadelphia
chromosome 22 chromosome)

%b rabi Tir_osina
quinasa

- Leucemia mieloide cronica (LMC), ocasionalmente otras
(leucemias linfoblastica aguda, LLA y mieloide aguda, LMA)




Nature Reviews Cancer (2010) doi:10.1038/nrc2900

(Migration ) (Proliferation >  Survival >

Proteina de fusion p210 BCR-ABL:

SE‘IITHI. klnaEE .II:-.I-Ei
SHY SH2 FIP ﬁ E-f '”' DNA INA Actin-Dindi
fulg K b = ED =Th] rg

Breakpoxnl
c- BCFMenved sequence c- ABLdenved sequence

,
~ IEHIE BCR-ABL

NLS

SH2- bundmg
Oligomensat-on *

1Ensioc}ts>5|s: Aaln remodell;ng/
f 71 s _—
2 icer Activacion constitutiva de ABL

complex
(tirosina quinasa):

- Aumento de proliferacion

- Disminucion de adherencia

- Inhibicion de apoptosis

Nature Reviews | Cancer



Proteinas de fusidn oncogénicas:

berlabl chronic myelogenous leukemia; acute lymphocytic leukemia

dekican acute myeloid leukemia
E2Alpbx1 acute pre-B-cell leukemia
PML/RAR acute promyelocytic leukemia
tisierg myeloid leukemia

ireliurg B-cell lymphoma
CBFSIMYH11 acute myeloid leukemia

aml1/mtg8 acute myeloid leukemia

ews/fli Ewing's sarcoma

lyt-10/Cal B-cell lymphoma

hrx/en! acute leukemias

hrx/af4 acute leukemias

NPMIALK large-cell lymphomas
PAX3IFKHR alveolar rhabdomyosarcoma
EMLATALK non-small-cell lung cancer

MLLivarious acute leukemias




4. Traslocacion de gen a region activa
transcripcionalmente

Ej: Translocacion t(8;14)(g24 q32)

normal Burkitt’s
chromosomes lymphoma
t(8;14)
14 8q- 14q+
@&

=




t(8;14) v linfoma de Burkitt’ s:

e On ol (£} = Enhancer

Consecuencia: Sobre-expresion de c-MYC




Molecular changes Cellular changes

T Cellular
T Transcription o protiteraticn y

T Mitochondrial T Metabolic

biogenesis and . transformation /
function \\__//

protein /

i - . capacity y
biosynthesis . _‘.4//

T Glycolysis
and T Glutaminolysis
anaplerosis v

T rRNA and } \ T Metastatic

™! MicroRNA ! Growth inhibitory
changes genes

Clin Cancer Res (2012) doi: 10.1158/1078-0432.CCR-12-0977



Translocaciones con activacion
transcripcional:

myc Burkitt's lymphoma; other B- and T-cell malignancies
bcl-2 follicular B-cell lymphoma
bcl-3 chronic B-cell lymphoma
bcl-6 diffuse B-cell lymphoma
hox1 acute T-cell leukemia

Iyl acute T-cell leukemia
rhom-1 acute T-cell leukemia
rhom-2 acute T-cell leukemia

tal-1 acute T-cell leukemia
tal-2 acute T-cell leukemia
tan-1 acute T-cell leukemia

ETV-1, ETV-4 prostate carcinoma

ERG prostate carcinoma




Resumen Mecanismos de activacion

proto-oncogene

r’/ \u
DELETION OR
POINT MUTATION

IN CODING
SEQUENCE

|

DNA— s S S —_—

|

hyperactive
protein made in
normal amounts

GENE
AMPLIFICATION

|
1 l |

normal protein greatly
overproduced

CHROMOSOME
REARRANGEMENT

| |

or___ DNA

| l

| se— (o— ]

nearby
regulatory
DNA sequence
causes normal
protein to be
overproduced

fusion to actively
transcribed gene
greatly
overproduces
fusion protein;
or fusion
protein is
hyperactive

Molecular Biology of the Cell (4th Edition)




II. Genes supresores de tumores




Genes supresores de tumores

 Funcion normal: Control del ciclo celular,
estructura cromatina, enzimas mitoncodriales,
degradacion proteica, etc.

* Mutaciones por ' e
pérdida de funcion N
(recesivas)

« >/00 genes

G2 G2/M checkpoint
M Cell monitors DNA
synthesis and damage

M checkpoint




B-CajﬁleninT c-FLIP |
NFAB | |

Bcl-2,/ :
BCLX | PI3K/AKT
MCL1 Ras/Raf/MEK/ERK T

\

RTK activity \
(eg, EGFR, c-Met, | ;
/" IGFR) \
v

IAP\‘s\T

Survival

PTEN | \
/ Death receptor
) Signalling (CD95,l
Proapoptotic TRAILR)
Bcl-2 proteins l 5
(eg, BAX, BAK, BID) \
/ Smac \l
// p53 l \

, \

\__——/

Apoptosis

Supresores de
tumores




Genes supresores de tumores

A. Knudson 1971: Retinoblastoma

Casos esporadicos (60%) Casos familiares, AD
Unilateral Frec. Bilaterales
Dg: 7-10 anos Dg. ler ano




Inactivacion de Rb

Retinoblastoma cells have defects in the Rb
gene locus on both chromosomes ¥ 13.

@ -

Normal Carrier Retinoblastoma

Supresores de tumores: inactivacion de ambas
copias en el tumor




a) Sporadic b) Hereditary
retinoblastoma retinoblastoma

Retina cell
at birth

Kn u d SO n : _ RB"'I;B"' —normal RBI@* —inherited

cell growth RB mutation;
First l normal cell growth

Hipotesis “Two- e
hit” -

2 eventos
mutacionales RBIRE*—normal

Second l

pa I‘a U n tU mOI‘ _mutation

RB/RB—loss of RB/RB—Iloss of
growth control growth control

v Y

Eye tumor Eye tumor




Supresor de tumores p53

- El gen con mayor tasa de mutacion en
tumores (mutaciones adquiridas)

- Cancer hereditario: Li-Fraumeni

DNA Oncogene

Nutrient  Hypoxi dmg
expression  Ribosoma |

depriva ti
\ / dysfunctio
Odt /
eeeee

TICB (2012) d0i:10.1016/j.tcb.2011.10.006



http://dx.doi.org/10.1016/j.tcb.2011.10.006

Sindrome de Li-Fraumeni

7 2 K& 2

0404 0401
<73> <48> <29>
Stroke Heart Attack
Asthma

@ ETO O O

0507 0508 0504

<24> <34> 1946 1944
Sarcoma Cervical/Uterus?

> O b

0601 0602 0604
Ovarian<21> <i2>
Embryonal<24> Bone (Sarcoma)

Autosomico Dominante — Expresividad variable



Inactivacion de supresores de tumores

- Mutaciones puntuales
- Deleciones
- Silenciamiento

First Hit Second Hit
Tumor: 2 Eventos por

célula
Mutacion puntual +
delecion

Mutacion puntual +
silenciamiento

(B) -l ® SR Silenciamiento (2x)
Epimutation _ _ Bl _ .- _ i Mutacién (2x)

@— : Methylation




Table 7.1 Examples of human tumor suppressor genes that have been cloned

Name of gene

FH
FHIT

BAP1

RASSF1A
TGFBR2

VHL
hCDC4
APC

NKX3.1
miR-1243aP

p 1 61NK4A C

p 14ARF d

Chromosomal
location

1p36.1
1p36.31

1925-32

1942.3
3p14.2

3p21.1

3p21.3
3p2.2

3p25-26
4q32
5q21-22

8p21.2
8p23.1
9p21
9p21

Familial cancer syndrome

paraganglioma

cutaneous melanoma

parathyroid tumors, jaw
fibromas

familial leiomyomatosis?

mesothelioma, melanoma

HNPCC

von Hippel-Lindau syndrome

familial adenomatous
polyposis coli

familial melanoma

Table 7.1 (part 1 of 4) The Biology of Cancer (© Garland Science 2014)

Sporadic cancer

many types
parathyroid tumors

many types

mesothelioma, uveal
melanoma

many types

colon, gastric, pancreatic
carcinomas

renal cell carcinoma
endometrial carcinoma

colorectal, pancreatic,
and stomach carcinomas;
prostate carcinoma

prostate carcinoma
many types

many types

all types

Function of gene product

succinate dehydrogenase

histone reader,
transcriptional inducer

chromatin protein

fumarate hydratase

diadenosine triphosphate
hydrolase

ubiquitin hydrolase

multiple functions

TGF-B receptor

ubiquitylation of HIF
ubiquitin ligase

B-catenin degradation

homeobox TF
suppresses CDK6
CDK inhibitor

p53 stabilizer




III. Alteraciones Epigenéticas




Objetivos

« Comprender las bases moleculares de los
mecanismos epigenéticos

- Comprender la participacion de la epigenética
en la generacion de tumores

 Conocer implicaciones practicas de la
epigenética como marcadores y blancos
terapéuticos




La epigenética es esencial en:

Desarrollo embrionario
Diferenciacion tisular
“Imprinting” géenico
Inactivacion del cromosoma X

Requlacion de la expresion génica,

especialmente en condiciones patologicas:
cancer

Metilacion genica como blanco terapéutico




¢ Son idénticas?

http://www.sciencemuseum.org.uk/visitmuseum/encode/twins.aspx



¢ Son idénticas?




Alteraciones epigenéticas

 Definicion: Cambios en la expresion genética,
heredables mitotica o meidticamente, que
NO implican cambios en la secuencia de ADN

® -
@*k { " _

W

l‘\» 1y




Epigenética: Mecanismos

1. Metilacion del ADN

(S-Adenosil-
Metionina)

\D\N M I/'

—

Citosina 5-metilcitosina

(ADN Metil-
Transferasa)

TCTGCCCGGCCAGCCGCCCCGTCCGG( 4
CGCCCGGCCAGCCGCCCCGTCCGGGAC Solo en CG
CCCTGCCCGGCCAGCCGCCCCGTCLG( “IS| as CpG”
TCCGGGAGGGAGGTGGGGGGGTCAGC(

GTCCGGGAGGTGAGGGGEGCCTCTGC( (0.5 -5 kb)




Efectos de la Metilacion del ADN

EUCROMATINA _
Transcription possible ADN no metilado:

Configuracion
relajada

PROCESO

REVERSIBLE! ADN metilado:
Configuracion
compactada

Transcription impeded

HETEROCROMATINA A A

CH,




Metilacion y Control de la Transcripcion

IIONII

ADN no metilado:
Transcripcion ACTIVA

PROMOTOR

Factores de
Transcripcion » <
. @
“OFF” ADN metilado:
Transcripcion

INACTIVA

O

Metilado

No Metilado



Menos :
metilado X3 a2 metilado

Obeso " 8
Predisposicion g Delgado
a diabetes y Gemelos, genoma idéntico Sano

cancer

 Modulacion del fenotipo a través de suplementacion
dietética de la madre (acido fdlico, vitamina B,,,
colina y betaina: donantes de grupos metilo)

Waterland & Jirtle, 2003. Mol Cell Biol 23: 5293-300




Epigenética y el Ambiente

Tabaco
Desnutricion
Alcohol

Mother - 1st generation

Fetus @ener a@

Reproductive cells\ 3rd generation

/BDUEJ,!JBQU!/SD!lBUSB!d8/1U81U03/np8'qEln'SD!J,BUBB'UJEBV/ISdnq



https://learn.genetics.utah.edu/content/epigenetics/inheritance/

WHY
YOUR DNA
ISN'T YOUR

e




Metilacion de Citosinas en Tumores

« ADN de células tumorales generalmente esta
hipometilado

@ r Protooncogene .
SRS uncontrolled cell
e — - — 5 e

Protein
expressed

 Algunas islas CpG inapropiadamente metiladas

®XQ Tumor suppressor
T/ WW —#~ (C

Protein not
expressed




Metilacion de Supresores de Tumores

Figure 7.18 The Biology of Cancer (© Garland Science 2014)




Perfiles de Metilacion

- Perfiles de metilacion permiten distinguir
subtipos de tumores, y tejido normal vs. tumor

Sample_ID

10 Genes con mayor nivel de
metilacidn en cancer de
mama

Oncogene (2009) doi:10.1038/0onc.2009.149



Metilacion de Citosinas en Tumores

 Algunos tumores presentan un fenotipo
“metilador de islas CpG"” (CIMP)

» “Inestabilidad epigenética” como promotor en la
iniciacion tumoral

» Hipermetilacion como factor prondstico, predictivo

Genes silenced by
promoter methylation

APC, MGMT, PTEN,
p16, HPP1, etc.

Yonsei Med J. 2009; 50(3):309-321



CIMP en Cancer Colorrectal

Normal colorectal mucosa

Proximal colon Colorectum| | Distal colon || proximal colon
to rectum

Canonical

- CIMP-positive pathway with
CIMP-positive APC mut

Type 2 Type 4

(4%) (47%)

MSI MSS MSS MSS MSI
BRAF mut BRAF mut BRAF wild-type BRAF wild-type BRAF wild-type
KRAS wild-type KRASwild-type  KRAS mut KRAS wild-type KRAS wild-type
CIMP-positive  CIMP-positive CIMP-negative CIMP-negative CIMP-negative

CRC-specific ~ CRC-specific =~ CRC-specific  CRC-specific = CRC-specific
5-yr survival 5-yr survival S-yr survival 5-yr survival  5-yr survival
89.5% 82.5% 93.1%

0"1::9:;;":& Ol_l{éﬁgf’:t Male Youngest-onset
Distal colon
to rectum

Proximal colon Proximal colon Proximal colon

9200T00TS422uUed/06EE 0T 0P 9T ‘0T ‘8TOT S422uUe) "einweu




Mecanismos Epigenéticos

Heritable silencing

/St ‘ecy 2/njeN 00 19663




2. Acetilacion de Histonas

Compactacion por
metilacion del ADN

e

M M M
CEUE R E

Tt
." AW AW § AW .‘\'l}
NN

AL

Acetylated lysine

Acetylation by I}JH
CBP HAT
>
<

Deacetylation
by HDACs

Relajacion por acetilacion
de histonas

6d[ T4-S04-0THOuUU/sabewl/pu/STA/jeudnol/oinau/wod ainjeummm//:dny



Y Otras Modificaciones

P M M
B ..“‘:a)’ i — |g ' v i - ‘r R2
A

M=methylated
A=acetylated
P=phosphorylated

v TRANSCRPCION

HDAC HDAC

NN

Me Me Me

( 66-£82 'T AanoosIg BbniQg SMaIADY a4n1eN "Z002 auojsuyor



Metilacion del ADN y Modificacion de
Histonas

https://www.youtube.com/watch?v=Tj 6DcUTRnM



https://www.youtube.com/watch?v=Tj_6DcUTRnM

Blancos Epigenéticos para Terapia

Cancer initiation and progression
DNA demethylation > DNA methylation

Histone acetylation > Histone deacetylation
Histone Arg methylation > Histone citrullation

-

Eplgenetlc drugs

CANCER
TREATMENT

AJISIDAIUN 3]LISUUDd ‘Alojesoge] buepp

Activation Repression

f Tumor suppressor genes



Oncology (2011) 25:220-6, 228.

La Metilacion como Blanco Terapéeutico

Drugs

Dosage

LCLIEF]  Sclected Recent Clinical Studies With Epigeneatic Drugs

Cancer Type

Results

Reference

Azacitidine (Vidaza)

Azacitidine + lenalidomide
(Revlimid)

Azacitidine + romiplostim
(Nplate)

Decitabine (Dacogen)
Decitabine + carboplatinum
Vorinostat (Zolinza)

Vorinostat vs placebo
+ carboplatinum
+ paclitaxel

Vorinostat + pelvic radiation
Romidepsin (Istodax)

Romidepsin

Panobinostat

Panobinostat

75 mg/m? SQ daily % 7,
qawk

AZA 75 mg/m? for days 1-5,

lenalidemide 10 mg days 1-21

AZA 75 mg/m? for days 1-5,
romiplostim weekly
{500 pg, 750 pa, placebo)

20 mg/m? for days 1-10

DAC 10 or 20 mg/m?,
days 1-10; carboplatinum
day 8 (AUC 5)

100 to 300 mg daily;
2 wks on, 1wk off

400 mqg daily vorinostat

or placebo days 1-14; day 3,
carboplatinum AUC &,
paclitaxel 200 mg/m?

100 mg to 400 mg daily
before radiotherapy

14 mg/ m? on days 1,

8, and 15 (28-d cycle)

13 ma/ m? on days 1, 8,
and 15 (28-d cycle)

20 mg daily 3 times a week

30 mg daily 3 times a week—

or45 mg 3 times a week,
every other week

AML (20% - 30%
blasts, older pts)

MDS (advanced)

MDS

AML

Ovarian

AML, MD5,
other leukemias

NSCLC

Colorectal, stomach
CTCL

AML

2-y 05 50% vs 16%
for supportive care

CR 44%, HI 17%,
PR 6%

The incidence of
platelet transfusions
was 46% for 500 pg
of romiplostim,

36% for 750 pg of
romiplostim, and
69% for placebo

CR 47%, OR 64%
CR 10%, SD 40%

CR 5%, PR 5%,
overall 17%

Confirmed RR
34% vs 16% in the
chemotherapy
-only arm

Mean 26% tumor
volume reduction

OR 38%

5/7 short duration
responses only
among pts with
translocations
involving CBF

CR 20%, PR 40%,
S0 20%

PR 38%

9

(o]

(1]

[24]

AML = acute myeloid leukemia; AUC = area under the curve; A7 A = azacitiding; CBF = core binding factor; CR = complete remission; CTCL = cutaneous T-cell lyrmphoma;
DAC = decitabine; Hl = hematologic improvement; HL = Hodgkin lymphoma; MD5 = myelodysplastic syndrome; NSCLC= non-small-cell lung cancer; OR = odds

ratio; ORR = overall response;

05 = overall survival; PR = partial remission; RR = relative risk; S0 = stable disease.




3. ARNs No-Codificantes (ncRNAS)

e g

g o G o S LVl T F 16 o SR
DNA of Human Genome

M Junk DNA (97-98%)

~ ProteinSynthesis DNA
(2-3%)

ARNs que cumplen diferentes funciones
regulatorias: expresion genica

Numero creciente de subtipos

Secuencias codificantes no-proteina
Complejidad del genoma!




Organizacion genomica de ncRNAs

(A) Concepto tradicional: genes, exones, intrones

R )
J J Bl

short RNAs snoRNA ncRN . short RNAs 1 SecuenC|a =
Lo miRNA '
protein-coding RNA ™9 mU|t|p|eS
>  productos

g g — v  funcionales

F
3’
d d
g_ e
antisense antisense

ncRNA ncRNA short RNAs

Strachan & Read (2010)

short RNAs

(B) Concepto actual




Funciones de ARNs no codificantes

- Involucrados en control de varios procesos

celulares

- Complejidad en aumento, nuevas especies y

definiciones

’ Non-coding RNA Length (nt)

Species

Function

Ribosomal RNA (rRNA) 120~4700
Transfer RNA (tRNA) 70~100
Small nuclear RNA (snRNA) 70~350
70~300
21~25
Small ncRNA 21~25
24~30

several hundreds~
several hundred thousands

All

All

Eukaryote
Eukaryote
Eukaryote
Eukaryote
Eukaryote

Eukaryote

, archaea

Translation

Translation

Splicing, mRNA processing

RNA modification, rRNA processing
Translational regulation

Protection against viral infection
Genome stabilization

Transcription, splicing, transport regulation




ARNSs de Interferencia (ARNi)

dsRNA

shRNA

siRNA
duplex

Formation of
RISC

complex

sliced
mRNA

SIRNA

Ly e g e edor pogny

siRNA / mRNA-

il I 1

« l&q)
—@isc)

“SILENCING”

mMIRNA
ros—§ $89

‘ Microprocessor

A"

Translational
repression

mRNA

P-body degradation

mRNA
cleavage




https://www.youtube.com/watch?v=t5jroSCBBwk

https://www.youtube.com/watch?v=cK-OGB1 ELE



https://www.youtube.com/watch?v=cK-OGB1_ELE
https://www.youtube.com/watch?v=t5jroSCBBwk

Alteraciones de miRNAs en cancer

AMPLIFICACION DELECION MUTACION

99TEIU/REOT OT:I0P (TTOZ) J9OULD SMIIABY JNIEN

Decreased target Increased target ' Change in

__gene expression gene expression targets




RNAI: Ventaja Terapéutica

Tamano pequeno: vias de administracion
Blanco definido por la secuencia complementaria

One-day post
treatment

¢8-£/1¢T1-¢0T SVYNd 'S00¢ eyysaxeL




Resumen

« Los mecanismos epigeneticos logran regular la
expresion genica sin alterar la secuencia del ADN

« Estos mecanismos pueden estar alterados en
cancer

« Componentes de vias repigeneéticas de regulacion
pueden servir como marcadores o blancos
terapéuticos en cancer




Links Bibliograficos

* Holland-Frei Cancer Medicine, 6th edition.
Donald W Kufe, Raphael E Pollock, PhD, Ralph R

Weichselbaum, Robert C Bast, Jr, Ted
James F Holland and Emil Frel, Il (EC

S Gansler,
itors).

https://www.ncbi.nlm.nih.gov/books/NBK12354/

Robert Weinberg: Clases magistrales

The Biology of Cancer. Robert Weinberg

online

nttp://videolectures.net/robert_weinberqg/

CancerQuest
https://www.cancerguest.org/cancer-

biology/cancer-genes



http://videolectures.net/robert_weinberg/
https://www.cancerquest.org/cancer-biology/cancer-genes

