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¿¿QUE ES EL CANCER?QUE ES EL CANCER?

1)1) ProliferaciProliferacióón ilimitadan ilimitada
2)2) Capacidad de dar metCapacidad de dar metáástasisstasis



Normal cell division: enough to replace
MBMM 2008



Excessive proliferation …….
MBMM 2008



Tumours attract a blood supply

By secreting tumour angiogenesis factors

(Misuse of a normal mechanism) MBMM 2008



Metastasis: formation of secondary tumours

NB: This requires survival without anchorage
MBMM 2008



¿¿COMO SE PRODUCE EL COMO SE PRODUCE EL 
CANCER?CANCER?



ONCOGENES
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• PROTO-ONCOGENE = GEN NORMAL
• SUSCEPTIBLE DE TRANSFORMACIÓN

• ONCOGENE = GEN MUTADO



Maestría en Biología 
Molecular Médica –

Dr. José Mordoh 2008



ONCOGENES PROTOTIPICOS= PROPIEDADES
Función Oncogene Propiedades

Tirosina-Quinasas Integrales de V-ERB B EGFR-SIMIL
Membrana HER 2-NEU RECEPTOR
Tirosina-Quinasas Asociadas a V-SRC TRANSDUCCION
Membrana V-ABL
Serina-Treonina Quinasas V-MOS

RAF TRANSDUCCION
Familia Factores Crecimiento V-SIS PDGF
Familia Ras V-H-RAS TRANSDUCCION

V-K-RAS
N-RAS

Familia Proteínas Nucleares V-MYC UNION DNA
N-MYC
V-MYB
V-FOS
V-JUN

Varios INT-1
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Mecanismos de Transformación de 
Proto-oncogene a oncogene

1. Translocación
2. Amplificación
3. Inserción Viral
4. Mutagénesis
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Figure 1. The Translocation of t(9;22)(q34;q11) in CML. The Philadelphia (Ph) chromosome is a shortened
chromosome 22 that results from the translocation of 3' (toward the telomere) ABL segments on chromosome 9 to
5' BCR segments on chromosome 22. Breakpoints (arrowheads) on the ABL gene are located 5' (toward the
centromere) of exon a2 in most cases. Various breakpoint locations have been identified along the BCR gene on
chromosome 22. Depending on which breakpoints are involved, different-sized segments from BCR are fused with
the 3' sequences of the ABL gene. This results in fusion messenger RNA molecules (e1a2, b2a2, b3a2, and
e19a2) of different lengths that are transcribed into chimeric protein products (p190, p210, and p230) with variable 
molecular weights and presumably variable function. The abbreviation m-bcr denotes minor breakpoint cluster 
region, M-bcr major breakpoint cluster region, and µ-bcr a third breakpoint location in the BCR gene that is
downstream from the M-bcr region between exons e19 and e20. 



Figure 2. Functional Domains of p160BCR, p145ABL, and p210BCR–ABL. 
Important functional domains of the BCR and ABL gene products as well as of the different fusion-
protein products are shown. Breakpoints are indicated by arrowheads (see Table 2 and the text for
details). N denotes N-terminal amino acid sequence, C C-terminal amino acid sequence, Ser–thr 
serine–threonine, GDP guanosine diphosphate, GTP guanosine triphosphate, GEF GDP–GTP 
exchange factor, DBL diffuse B-cell lymphoma oncogene, RAC a RAS-like GTPase, GAP 
guanosine triphosphatase–activating function, and SH SRC homology domain. 
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GENES SUPRESORESGENES SUPRESORES

Dr. Jose Mordoh
Maestria en Biologia Molecular 

Medica 2008
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ENFERMEDAD GENÉTICA RECESIVA
HIPÓTESIS DE KNUDSON

Mutación somática
Mutación germinal

Fenotipo normal

Fenotipo neoplásico
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Figure 2. Functional and Pathogenic Properties of APC



CADHERINS AND THEIR ROLE
IN CANCER METASTASIS

MBMM 2004



Cadherin is composed of a single protein chain that
folds into a series of domains. On the outside of the
cell, there are five compact domains. Calcium ions, 
shown here as blue spheres, bind at
the junction between the domains. They provide
stability and are essential for proper adhesive
function. The adhesive site is in the uppermost
domain and relies on a key tryptophan amino acid, 
shown here in red. Inside the cell, there is a small
domain that interacts with catenins and other
proteins that bind to the cytoskeleton. This region
is shown as a schematic here, with the cell
membrane in green. Coordinates for the
extracellular region were taken from entry 1l3w
at the Protein Data Bank (www.pdb.org).

MBMM 2004



HIPOTESIS DE LA 
VIGILANCIA 

INMUNOLÓGICA

RATONES KNOCK – OUT PARA 
RECEPTOR DE IFN-γ Y STAT 

GENERAN ESPONTÁNEAMENTE 
TUMORES



Las “tres E” de la inmunoedición

Nature Immunol 2002; 3:991.



METASTASIS



MODELS OF THE METASTATIC CASCADE

MBMM 2008



Proteases in metastasis
• Urokinase-like plasminogen activator

– Serine protease
– Attached to invasive cell surface.
– Activates tissue plasminogen to plasmin, which is not specific.

• Matrix metalloproteinases
– Zinc metalloproteinase
– >27 family members
– Important in tissue remodeling

• Cathepsins
– cysteine proteases (B,S,L,O,W,F,C,H,Z)
– Aspartic proteases (D)
– Lysosomal, released to ECM, or degrades MMP framents
– B, D and L important in colon, prostate and breast cancer 

progression 

MBMM 2008



Cadherins extend from the surface of the cell and attach to cadherins
on a neighboring cell. Here, a portion of an adherens junction is shown, 
with cadherin molecules in red. The two cell membranes are shown in light
green, and the cadherin molecules are linked in the space between the two
cells. Just inside each cell, catenin molecules (in green) link the cadherins
to actin filaments (in blue).

MBMM 2008



PATOLOGIA MOLECULAR 
DE LA METASTASIS 

MBMM 2008



Diagnóstico molecular de diseminación linfática

MBMM 2008

 Lymph node involvement is indicative of poor prognosis in several
cancer types, because it indicates clear evidence of metastatic
disease. 

 A subset of patients with histologically node negative disease will
develop metastatic disease with subsequent reduced survival.

 Using molecular staging techniques micrometastases are defined
as single disseminated tumor cells or small clusters of neoplastic
cells which can only be detected by immunohistochemical
techniques or assays based on PCR

 With these techniques, lymph-node micrometastases can be 
detected in up to 40% of nodenegative patients with breast cancer, 
and non-small-celllung cancer



Principio de ganglio centinela

The development of the dynamic technique of intraoperative lymphatic
mapping in the 1990s resulted in general acceptance of the sentinel node
concept. 

This hypothesis of sequential tumour dissemination seems to be valid
according to numerous studies of sentinel node biopsy with confirmatory
regional lymph node dissection. 

Sentinel node biopsy is a minimally
invasive technique to select patients
with occult lymph node metastases
who may benefit from further regional 
or systemic therapy. 

The sentinel node is the first lymph
node reached by metastasising cells
from a primary tumour.

MBMM 2008



The surgeon injects a small dose of radioactive tracer
(technetium-99) into the breast in the region of the
patient’s tumor. 

Next, the surgeon will wait for the technetium-99 to
travel from the tumor region to the sentinel lymph
node(s). Depending on the protocol followed, the
surgeon usually waits between 45 minutes to 8 hours
after injection before performing the biopsy.

At some point during the procedure, a small amount of
blue dye (isosulfan blue) will also be injected near the
area of the tumor.

Once the technetium-99 tracer and dye have reached
the nodes, the surgeon will scan the area with an
electric, hand-held gamma ray counter attached to a 
small probe which the surgeon traces over the axilla or
ingle to locate the sentinel node(s).

Procedimiento de ganglio centinela

MBMM 2008



The surgeon will make a small incision (usually one-
half inch) and remove the sentinel node(s) for a 
pathologist to examine under a microscope. The blue 
dye provides additional visual confirmation of the
sentinel node’s location during surgical removal.

The sentinel lymph nodes will be classified as negative (no cancer), positive
(contain cancer), or indeterminate. However, this preliminary report is followed
by close examination and the final pathology report.

If the sentinel node is determined to be cancerous while the patient is still in 
surgery, the surgeon will usually remove additional lymph nodes in the axilla.

However, the final pathology report is not available until after the surgery has 
been completed, and patients should schedule a follow-up visit with the
surgeon to discuss the final report.

Sometimes, the final report indicates a positive (cancerous) sentinel node that
was not seen on preliminary review. If this occurs, then additional surgery may 
be necessary to remove more nodes for examination.

MBMM 2008
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Metastatic adenocarcinoma is seen in a lymph node here.
It is common for carcinomas to metastasize to lymph nodes.MBMM 2008


