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Neoplasia

» Tejido formado por celulas que proliferan
descontroladamente debido a alteraciones en su
material genético.

e Las células neoplasicas junto con las células del
sistema inmune que las infiltran forman los tumores.

e Las células tumorales capaces de migrar a otros
tejidos formando metastasis se denominan tumores
malignos.



Factores gque inciden en la transformacion
maligna de las celulas.

e Luz ultravioleta

e Sustancias guimicas (tabaco)
 Radioactividad

 Infecciones virales

o Alteraciones congénitas
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Los tumores pueden ser inmunogenicos
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Malignant melanoma
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Tipos de antigenos asociados a tumor (TAA)

Examples
Normal host
cell dlsplmnn Normal
multiple MHC- || self protein
associated
self antigens
Various mutant proteins in

Mutated self carcinogen- or radiation-

protein induced animal tumors;
= various mutated proteins
= in melanomas
@ « || Product of Oncogene products: mutated
% S || oncogene or Ras, Ber/Abl fusion proteins
5.2 || mutated tumor —
'H @ || gene cpa+ products: .
3 o CTL mutated p53 protein
e E Overexpressed: tyrosinase,
D+ gp100, MART in melanomas.
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- associated tumors
antigen—
specific
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Receptor Melanocortina 1 (MC1R) un
antigeno de melanoma.

MCI1R es un receptor de 35 kD expresado en celulas de
melanoma, melanocitos, hipofisis y células gonadales.

Es el ligando natural de la hormona estimulante de
melanocitos alfa (MSH-a), la que junto con estimular la la
produccion de melanina actia como neurotrasmisor,
estimulante endocrino y modulador de la respuesta
Inflamatoria.



Induccion in vitro de CTL especificas contra
peptidos a partir de PBMC.
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CTL especificas para peptidos derivados
de MCI1R pueden reconocer melanomas

« CTL inducidas con los péptidos
MC1R244 (TILLGIFFL),
MC1R283 (FLALIICNA) y
MC1R291 (AIIDPLIYA),
pueden ser generadas in vitro.

« Estas CTL tienen la capacidad
de reconocer celulas de
melanoma que expresen HLA-
A2.
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Inmunohistoquimica
de tejido de melanoma
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Salazar-Onfray F et al. 2003. Br. J. Cancer. 87:414-422.
Lopez M. et al. 2006. Invest Ophthalmol Vis Sci. ;48(3):1219-27.



MECANISMOS DE ESCAPE A LA
VIGILANCIA DEL SISTEMA INMUNE

Exposicion cronica, deficiente y sin sefales de alarma de los antigenos
tumorales (tolerancia)

Disminucion o peéerdida de la expresion de MHC y/o antigenos asociados al
tumor.

Disminucion o pérdida de la expresion de moléculas co-estimuladoras, en el
tumor o en las celulas dendriticas.

Neutralizacion de la respuesta inmune a través de la induccion de anergia
en los linfocitos T.

Activacion, mediada por el tumor, de celulas T reguladoras o ceélulas del
sistema inmune gque secretan citoquinas inhibidoras.

Secrecion de factores inmunosupresivos por los tumores (Prostaglandina
E,, e IL-10).



MODEL OF MHC CLASS | PEFTIDE LOADING AND TRANSPFORT
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Disminucion de moleculas asociadas a la
presentacion antigenica en clase |
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Disminucion MHC de clase |

-Deficit en la transcripcion o translacion de
2 microglobulina

-Defectos en la maquinaria de procesamiento
antigénico

-Perdida de la expresion alélica, (pérdida de DNA
gendmico

-Disregulacion en la expresion de citoquinas
-Disminucion en el “repertorio” de HLA en la superficie

de la célula tumoral, compromete significativamente
la capacidad de reconocimiento del Sl



Inhibicion de la presentacidon antigénica en

tumores mediada por IL-10
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IL-10 inhibe la presentacion MHC class I en
otros sistemas

IL-10 dowregulates MHC class I, enhances NK lysis and inhibits tumor metastasis. (Kundu et
al. 1997 Cell Immunol. 180:55).

EBV vIL-10 and hIL-10 downregulates TAP-1 in B lymphocytes (Zeidler et al. 1997. Blood
90:2390).

IL-10 downregulates MHC Class | and Class Il and ICAM-1 in melanomas. (Yue et al. 1997.
Int. J.Cancer 71:630)

Chlamydia pneumoniae induces IL-10 expression and Dowregulates MHC class | expression.
(Caspar-Bauguil et al. 2000. J. Inf. Dis. 182:1394).

Regulatory activity of autocrine IL-10 on dendritic cell functions. (Corinti S et al. J Immunol.
2001. 166(7):4312-8).

Epstein-Barr virus encoded interleukin-10 inhibits HLA-class I, ICAM-1, and B7 expression
on human monocytes: implications for immune evasion by EBV. (Salek-Ardakani S et
al.Virology. 2002. 304(2):342-51).

Orf virus-encoded interleukin-10 inhibits maturation, antigen presentation and migration of
murine dendritic cells. (Lateef Z et al. J Gen Virol. 2003. 84(5):1101-9).



Conclusion Parte 11

e |L-10 inhibe la respuesta anti tumoral mediada por
CTL y aumenta la sensibilidad de los tumores a la
lisis mediada por las células NK.

e Estos cambios estan relacionados a la capacidad de
IL-10 de inhibir la presentacion antigénica MHC clase
| en los tumores.

» Este efecto esta relacionado a la capacidad de IL-10
de inhibir la expresion de las moleculas TAP.



Conclusiones

eDar senales de activacidon adecuadas
*Eliminaciéon o modulacion de factores inhibitorios
*Evitar la emergencia de fenotipos

Inmunoresistentes, con la combinacion de varias
estrategias de tratamiento



Modelo de activacion de la respuesta inmune
contra los tumores
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Ensayo clinico de fase | para
tratamiento de melanoma maligno
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Ceélula dendritica la mas potente
presentadora de antigenos
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Evolucion morfoldgicay
fenotipica de DC
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INn vitro properties
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Enrolled patients

e 41 Stage IV melanoma Patients
e 8 Stage |lIl melanoma Patients

e 12 Patients with other cancer (colon,
prostate, lymphoma)
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Percentage of DTH + response in
vaccinated cancer patients (n=61)
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Mean of stage IV MM patient survival.
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Linfocitos T reguladores
T CD4+ CD25* foxp3+ (Treq)

LT capaces de suprimir la respuesta inmune fueron
descritos en 1970

*NKT, LT CD8+ v9, LTCD4+/CD25+ foxp3+ (Treq)

L TCD4+/CD25+ foxp3+ in vitro inhiben la transcripcion de
IL2 y la proliferacion de otros linfocitos

L TCD4+/CD25+ foxp3+ expresan CTLA-4
*Existe evidencia de TGFf unida a membrana linfocitos (TH3)

*Otra subpoblacion es altamente productora de IL-10 (TR1)
*EXiste evidencia controversial acerca de su origen y su rol



Deplecidon de células CD25+ con mADb
disminuye crecimiento tumoral
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Immunoregulatory responses
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Dendritic cell immunizations alone or combined with low doses of
interleukin-2 induce specific immune responses in melanoma patients
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Summary

Dendritic cell (IMC)-basaed therapy has proved to be effectivie in patients with
avariety of malignancies. However, an optimal immunization protocool using
DCs and thebest means for delivering antigens has not vet baen describad. In
this study., 20 patients with malignant melanoma in stages [T or IV were vac-
cinated with autologous DCs pulsed with a melanoma cell lysate, alone
(=13} or in combination with low doses of subcutaneous (s.c.) interlenkin
(IL3-2 injections (n=7), to assess toxicity, immunological and cdinical
responses. Mon ooyte-derived DiCs were morphological, phenotypicand func-
tionally characterized in vitm. Peripheral blood mononudear cells { PEMC),
harvested from patients either prior to and after the treatment, were analysad
using enzyme-linkad immunosorbent spot (ELISPOT). After vacdnation,
SFE of the patients tastad (seven of 13 fram tha first oo and (thres of
seven ) from the second, showed an inarease in interferon (IFN}-y production
in response to allogeneic melanoma cell lines but not to controls, Four of five
tested human leucoorte antigen (HLARA2Y patients with anti-melanoma
activity also showed spectic T cell responses against peptides derived from
melanoma-asociated antigens Delayed tvpe IV hypersensitivity reaction
(IFTH) against melanoma cell lysabe was obsarved in six of 13 patients from
the group treated with DC vaccines only and four of ssven from the groop
treated with the combination of Cs and 1L-2. Significant correlations wera
found betwaen DT H-positive responses against tumonr lvsate and both dis-
ease stability and post-vaccination survival on the stage IV patients. There
were 1o toxidties associated with the vaccines or evidence of autoimmunity
inchiding vitiligo. Furthermore, no significant enhancement was observed as
a result of combining [C vaccination with [L-2. Our data suggest that autol-
ogous s pulsed with tumaour Ivsate may provide a standardized and widaly
applicabla source of melanoma s pedfc antigens for clinical use. It is safe and
causes no significant side effects and has been demonstrated to be partially
efficient at triggering effective anti-melanoma immunity,



Conclusions

Vaccination with autologous DCs pulsed with allogeneic tumor cell
lysate is safe and causes no side effects on patients

After vaccination, between 50 to 60% of tested patients showed
an increase on IFN-y production or DTH reactions in response to
allogeneic melanoma cell lines but not to non-melanoma tumor

controls.

Significant correlations were found between DTH positive
responses and disease stability and post vaccination patient
survival.

DTH responder patients showed decreased proportion of TGF-f3
CD4+ T cells after vaccinations

At the contrary non responder patients shows an augmented
percentage of TGF- CD4+ cells in PBMC after vaccination



Phase | melanoma trial puts Chile on the map

A Chilean  phase 1 trial with am
autologous dendritic cell (TH) vaccine
against  malignant hias
shown the agent to be safe and cipable
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immunotherapy study i Chile. The
project s |1|.'i113 carried out at the
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supprort from the Earclinska Institute,
Sockhnlm, Sweden.

Since JHEL, 13 Jatients with stage
IV melanoma have been enrolled in
the trial. Rescarchers used leuka
|l|1|.'n.'511 to extract peripheral blood and
then treated the cells with intereukin 4
and granulocyte-macrophage-stimulat
ing factor to ohtaim 1=, which were
then incubated with a lysate of thres
:||I|'-g-e'|'|i-. melanoma  cell  limes  and
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imiected badk into the patients in four
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eells of eight patients (2% produced
increased interferon vy in response fo
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patients |46%) responded positively to
delaved-type hypersensitivity tests.
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with international standards. It is the
first camcer-cell immunothermpy centre
in South America. The feam are o
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that infersperses the vaccine with Loy
dosex of inledeukin 2. “Interlenkin 2
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T-lymphocytes in vivae. We are using
fow doses becapse it is possible to
abtain the same elffect as with high
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