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“THE STEM CELL HYPOTHESIS COULD EXPLAIN THE NATURE OF LUNG CANCERS”

Diario MEpico: 14/10/2008
By MARIA R. LAGOA. LA CORUNA

The heterogeneity and regionality of lung cancer suggest the involvement of stem cells.
In fact, their role has already been demonstrated in animal models. This was explained
in the first ever workshop on cancer stem cell held in Spain on the 9" and 10" of
October, 2008 in A Coruia.

Adam Beltran, thoracic surgeon and researcher, presented in this special stem cell
meeting that took place in A Coruna the conclusions of the Thoracic Oncology
Laboratory at the University of California in San Francisco, led by professor David M.
Jablons, chief of Thoracic Surgery and Thoracic Oncology in this teaching university
hospital. This research group is an extraordinary reference group that combines basic
research with clinical practice. The group focuses on the identification, isolation and
culture of stem cells in human lung cancer through a set of various cell surface markers.
"We have some populations of cells that display characteristics of stem cell-like cells and
we are now going to do functional experiments injecting them into mice to test their
ability to regenerate the original tumors" explained Dr Beltran.

The role of stem cells in lung cancer has been demonstrated in transgenic mice. The
Jablons’ team is taking this matter further through their hypothesis that stem cells are
determinant in the carcinogenesis of lung cancer. Their premise is supported with
evidence from various experimental processes carried out both in vitro and in vivo; "The
heterogeneity and regionality of human lung cancer suggest the involvement of stem
cells. In the murine animal model it has been shown that these regional histological
differences correspond to different niches with specific microenvironments that norture
and support, through certain molecules and signaling factors secreted by different stem
cells, which eventually leads to tumors with differing biologies and clinical
consequences".

SIGNALING PATHWAYS

Another research effort of the Jablons’ team focuses on two cellular signaling pathways:
the WNT and the Hedgehog (Hh) pathways are essential during embryogenesis and the
organogenesis of the lung; interestingly they remain dormant during adulthood. The
Jablons’ group discovered that many component of the WNT pathway do not function



properly in human lung cancer. The results of their research leads to the conclusion that
the deregulation of WNT leads to its reactivation in the process of lung carcinogenesis, a
concept that allows the potential to develop novel therapeutic targets. In addition, the
Dr Beltran’s team has managed to restore specific Wnt anomalies in the mouse model
leading to tumor size decrease. There is a connection between the two signaling
pathways and stem cells "If you lose your normal homeostatic role, stem cells can
become malignant, that is, they will acquire abnormal pluripotent functions, beyond
their role in tissue homeostasis”. In fact, one of his goals is to verify in an experimental
model the role of certain small molecules designed against specific WNT and Hh
components. "We will test these molecules to determine their effectiveness against
tumors generated by stem cells", Dr Adam Beltran explained.

ORIGINAL ARTICLE IN SPANISH

Las células troncales podrian explicar el cancer de pulmé6n

La heterogeneidad y regionalidad del cancer de pulmén sugieren que hay
células troncales implicadas. De hecho, su responsabilidad ya ha quedado
demostrada en modelo animal. Asi se ha expuesto en el I Workoshop
sobre células madre cancerigenas celebrado en Espafia.

14/10/2008

Adam Beltran, cirujano toracico e investigador, ha presentado en la
reunion que ha tenido lugar en La Coruiia las conclusiones del Laboratorio
de Oncologia Toracica de la Universidad de California en San Francisco,
que dirige David M. Jablons, jefe de Cirugia y Oncologia Toracicas de este
hospital universitario. Se trata de un grupo de referencia que compagina la
investigacion basica con la practica clinica.

El grupo esta concentrado en identificar, aislar y cultivar células madre de
cancer de pulmon a través de un conjunto de marcadores. "Tenemos
algunas poblaciones de células con caracteristicas troncales y ahora
vamos a hacer experimentacion funcional inyectandolas en ratones para
comprobar la capacidad que tienen de regenerar el tumor", ha explicado
Beltran.

En modelo transgénico de raton la responsabilidad de las células madre
en el cancer de pulmén ha quedado demostrada. El equipo de Jablons
estd dando el paso siguiente porque su hipotesis es que las células madre
son determinantes cuando la enfermedad aparece en humanos. La
premisa tiene que ver con la evidencia de la clinica humana y los



hallazgos de los procesos in vitro y en vivo: "La heterogeneidad y
regionalidad del cancer de pulmo6n humano sugieren la participacion de las
células troncales porque en el modelo animal murino se ha visto que esas
diferencias regionales se corresponden con diferentes nichos con
microambientes que acunan y apoyan, mediante ciertas moléculas de
sefializacién y factores secretados, a células troncales de distintas
sutilezas, lo que da lugar a tumores de caracteristicas bioldgicas y
consecuencias clinicas distintas".

Vias de seifializacion

Otra variante de su trabajo se centra en dos vias de sefializacién celular:
Wnt y Hedgehog (Hh), esenciales durante la embriogénesis y la
organogénesis del pulmén y que quedan latentes en la edad adulta. El
grupo descubrié que los Wnt no funcionan con normalidad en el cancer de
pulmén humano. Su teoria es que esta desregularizacion indica que la via
Wnt se reactiva durante el proceso canceroso y pueden encontrarse en
ella dianas terapéuticas. Ademas, ha logrado restaurar las anomalias en
modelo animal, lo que hace decrecer al tumor.

Existe una conexion entre las dos vias de sefalizacion y las células
madre: "Si se pierde su funcidn, las células troncales pueden
malignizarse, es decir, adquirir funciones pluripotentes, en este caso
andmalas, mas alla de su papel de homeostasis".

Precisamente, uno de sus objetivos es verificar en modelo experimental
las consecuencias de algunas small molecules disefiadas para las Wnty
Hh: "Se ensayaran para averiguar su eficacia contra los tumores creados
por las células troncales".



