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Objetivos

Comprender los mecanismos basicos
involucrados en la accion de drogas
antineoplasicas: tradicionales, bioldgicas

Conocer ejemplos especificos de algunas
drogas Yy sus aplicaciones

Conocer limitaciones de las terapias actuales




Terapias Tradicionales




Quimioterapia: Principios

« Situacion ideal: terapia curativa, «Total Kill»

 Agentes citotoxicos: mayor toxicidad en células
tumorales — definicion de ventana terapéutica

 Varias drogas dependientes de ciclo celular
(células en estadio altamente proliferativo)

 Blancos: ADN (sintesis, modificacion directa),
componentes citoesqueleto (microtubulos),
sintesis de proteinas; modulacion hormonal




Ventana Terapéutica

e Limitada por minimo efectivo y maximo tolerado

« Para quimioterapia, relativamente similar entre

pacientes

Ventana
Terapéutica

[Anti-cancer agent]

Dano a tejidos

P sanos: efectos
colaterales

Chemotherapy

Therapeutic

window -~ wp | Dosis Maxima

Tolerada

Dosis Minima
Efectiva

N

No efectivo

Nature Biotechnol 2013. do0i:10.1038/nbt.2725



Mecanismos de Accion (“MOA’

M Phase Specific

Antimicrotubule Agents
Inhibit function of microtubules
Epothilones
Halichondrin B analogue
Taxanes
Vinca alkaloids

Topoisomerase Il Inhibitors

Block topoisomerase function Mitosis
(unwinding DNA)

Anthracemedione Agents Affecting Multiple
Anthracyclines Phases of the Cell Cycle

Epipodophyllotoxins Antitumor Antibiotics

Induce DNA Lesions, inhibit topoisomerase,
among other effects

Bleomycin
Dactinomycin
Mitomycin

Cell Cycle Independent
Alkylating Agents

Crosslink guanine nucleobases in DNA
Alkyl sulfonates
Eth;{llenimines M
Nitrogen mustard ‘ Antimetabolites
Nitrosureas | Inhibit DNA synthesis
Platinum analogues Folate antagonists
Triazenes Purine analogues
Pyrimidine analogues
DNA Hydroxyurea

gSynthesis Topoisomerase Il Inhibitors

Block topoisomerase function (unwinding DNA)
Anthracemedione
Anthracyclines

© 2016 MyCancerGenome.org Epipodophyllotoxins




Agentes Alquilantes

» Independientes de ciclo celular
 Modificacion directa del ADN

Ej: Compuestos platinados

Cisplatino

(@]
HsN " /o o
Pt Maijor intrastrand Minor interstrand
HsN o \o \ crosslink crosslink }
o |

Carboplatino Dafio al ADN, reparacion
Detencidn transcripcion

Muerte celular
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Agentes Alguilantes

Cisplatin 1,2-d(GpG) Cisplatin interstrand Oxaliplatin 1,2-
intrastrand cross- cross-link d(GpG) intrastrand
link cross-link

Metallomics 2009. DOI: 10.1039/B907567D


https://doi.org/10.1039/B907567D

Agentes Alguilantes

TYPE OF AGENT

Nitrogen mustards

Methylhydrazine
derivative

Alkyl sulfonate

Nitrosoureas

Triazenes

Platinum
coordination
complexes

NONPROPRIETARY
NAMES

Mechlorethamine
Cyclophosphamide
[fosfamide

Melphalan

Chlorambucil

Procarbazine
(N-methylhydrazine,
MIH)

Busulfan

Carmustine (BCNU)

Streptozocin
(streptozotocin)

Bendamustine

Dacarbazine (DTIC;
dimethyltriazenoi-
midazole carboxamide),

Temozolomide

Cisplatin, carboplatin,

oxaliplatin

DISEASE

Hodgkin's disease

Acute and chronic lymphocytic leukemia;
Hodgkin’s disease; non-Hodgkin's lvmphoma;
multiple myeloma; neuroblastoma: breast, ovary,
lung cancer; Wilms’ tumor; cervix, testis cancer;
soft-tissue sarcoma

Multiple myeloma

Chronic lymphocytic leukemia; macroglobulinemia

Hodgkin’s disease

Chronic myelogenous leukemia, bone marrow
transplantation

Hodgkin's disease; non-Hodgkin’s lymphoma;
glioblastoma

Malignant pancreatic insulinoma; malignant
carcinoid

Non-Hodgkin’s lymphoma
Malignant melanoma; HodgKin’s disease;
soft-tissue sarcomas; melanoma

Malignant gliomas
Testicular, ovarian, bladder, esophageal, lung, head
and neck, colon, breast cancer




Agentes Antimitoticos

« Actuan durante fase M del ciclo celular

» Alteracion estructural de microtubulos por
interaccion directa

« Vinca alcaloides : Vincristine, vinblastine,
vindesine, vinorelbine

Vinca rosea

« Taxanos: Paclitaxel, Docetaxel

Taxus brevifolia,
laxus buccata

NONPROPRIETARY
TYPE OF AGENT NAMES DISEASE

Vinca alkaloids Vinblastine Hodgkin's disease; non-Hodgkin's lymphoma:

testis cancer

Vinorelbine Breast and lung cancer

Vincristine Acute lymphocytic leukemia: neuroblastoma;
Wilms' tumor; rhabdomyosarcoma;
Hodgkin’s disease; non-Hodgkin's lymphoma

Paclitaxel, docetaxel Ovarian, breast, lung, prostate, bladder, head,
and neck cancer




Agentes Antimitoticos: Mecanismo

Vinca . Taxanos:

alcaloides: Dinamica Dindmica inhibida,
Polimerizacion inhibida rigidiez (unién interna)
inhibida (vnoiesine ) (intercalado)

(+ end) (+) end (+)end

POLIMERIZACION

Muerte celular por fallas huso mitotico
Nature Rev Cancer 2004. DOI: 10.1038/nrc1317




Inhibidores de Topoisomerasa II

$

Replicacion del
(A ADN

Helicasa

 Derivados semisintéticos de podophyllo-toxinas
(glicdsidos de Podophyllum peltatum):

Etoposide, tenoposide
» Activos en fase M y S ciclo celular ! Y*




Inhibidores de Topoisomerasa II

Topoisomerasa
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Inhibidores de Topoisomerasa II

Topoisomerasa: permite “desenrollar” hebra de
ADN para su replicacion (giro, ruptura y re-
union, elimina tension torsional)

Inhibidores actuan en fase M o S de ciclo
celular

Lesiones en ADN por union covalente de Topo
II, o inhibicion de su actividad catalitica

Induce quiebres en el ADN, muerte celular




Antibioticos Antitumorales

« Actlan en varias fases del ciclo celular

 Varios mecanismos:
Intercalantes en ADN (bloquean sintesis)

Generacion de radicales libres oxigeno:
quiebres del ADN

Interferencia con Topo II
« Aislados de Streptomyces, Streptococcus

Antibiotics Dactinomycin Choriocarcinoma: Wilms™ tumor;
(actinomycin D) rhabdomyosarcoma; testis; Kaposi's sarcoma
Daunorubicin (daunomycin,  Acute myelogenous and acute lymphocytic
rubidomycin) leukemia
Doxorubicin Soft-tissue, osteogenic, and other sarcoma;
Hodgkin's disease: non-Hodgkin's
lymphoma; acute leukemia; breast,
genitourinary, thyroid, lung, and stomach
cancer; neuroblastoma and other childhood
and adult sarcomas




Antibioticos Antitumorales

https://www.youtube.com/watch?v=AX2mRRxVbNo



https://www.youtube.com/watch?v=AX2mRRxVbNo

Antimetabolitos

« Estructuralmente relacionados a moléculas

celulares

Interfieren con la disponibilidad de precursores
(purinas y pirimidinas) para la sintesis de

nucleotidos
Maxima efectividac
Antagonistas de fo

en fase S del ciclo celular
atos, purinas, pirimidinas

Ej: Metotrexato, 5-

~U, gemcitabina




Antimetabolitos

Metotrexato: analogo de folato
Folic Acid (FA) Methotrexate (MTX)
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Hormonoterapias

Agonistas o antagonistas

Tratamiento (p.ej. Prevenir recurrencias) y
manejos de sintomas (p.ej. Cancer de prostata)

Pueden bloquear produccion hormonal, o
interferir con su funcion

Cancer de mama: Tamoxifeno (anti-estrogeno

Nno esteroic

al)

Cancer de

prostata: antagonistas de receptor de

androgenos; inhibidores sintesis de testosterona




Hormonoterapias

TYPE OF AGENT
Adrenocortical

suppressants
Adrenocortico-steroids

Progestins

Estrogens
Anti-estrogens
Aromatase inhibitors

Androgens

Anti-androgen
GnRH analog

NONPROPRIETARY NAMES
Mitotane (o,p-DDD)

Prednisone (other equivalent
preparations available)

Hydroxyprogesterone caproate,

medroxyprogesterone
acetate, megestrol acetate

Diethylstilbestrol, ethinyl
estradiol (other preparations
available)

Tamoxifen, toremifene

Anastrozole, letrozole,
exemestane

Testosterone propionate,
fluoxymesterone (other
preparations available)

Flutamide, casodex

Leuprolide

DISEASE

Adrenal cortex cancer
Acute and chronic lymphocytic leukemia;
non-Hodgkin’s lymphoma; Hodgkin’s

disease; breast cancer, muitiple myeloma
Endometrial. breast cancer

Breast, prostate cancer
Breast cancer
Breast cancer

Breast cancer

Prostate cancer
Prostate cancer




Quimioterapia: Limitaciones

« Efectos adversos (Anemia, infecciones, toxicidad
hepatica, hemorragia, etc.)

8 days P
. * i ‘\»--

« Resistencia a drogas
Seleccion de clones resistentes, generacion de
nuevas mutaciones, terapias no logran curacion




Resistencia a Drogas (MDR)

[ Decrease uptake of drug }

[Efflux pumps J .

[ Increase drug metabolism J

g Gl \

el
[Altercell cycle checkpoints Jb cycle /\>/
N

[Alter drug targets ]

o™ \_/ Yo \
Apoptotic
o pathway. X Apoptosis

0&0°" &

[ Impair apoptotic pathwa;]




Terapias Biologicas




Definicion

- Terapias Bioldgicas:

«Involucran organismos vivos, sustancias
derivadas de organismos vivos, o0 variantes de
éstas producidas en el laboratorio, y que se
aplican para el tratamiento de enfermedades»

« Ejemplos:

Vacunas
Bacterias

Anticuerpos Interaccién directa
Acidos nucleicos (ADN, ARN) | «on célula tumoral

1' Modulacion de respuesta inmune




Terapias Dirigidas




Anticuerpos Monoclonales

 Estimulacion de produccion de células B por
inyeccion de antigenos (raton)

Las células B producen anticuerpos contra el
antigeno

Las células B se aislan y fusionan con células
inmortales (mieloma): cultivo por tiempo
indefinido

Anticuerpos monoclonales:

« Idénticos entre si (homogéneos) |

 Altamente especificos

« Obtencion de grandes cantidades



Generacion de Anticuerpos

(A) Mouse hybridoma (B) Phage display (C) Transgenic mouse (D) Single B cell

scFv or Fab

¥ Immunization "\ Immunization
with targets b 4 with targets

Phage-displayed Ab libraries

&
Harvest splenocytes, Harvest splenocytes,
generate hybridomas generate hybridomas

. _ 0 0 Sort B cells with
Biopanning @ <g> “(o\ labeled antigens
with targets s *0
(3-5 cycles) 'k — © @C — ]

x|
i

‘ Screening ‘ Screening

v

H* Construction of
Human IgG

o 4%

Mouse mAb an
- an
] PCR, construct Vy and V_

Humanized mAb Human mAb




Anticuerpos Modificados

 Manipulacion tecnologica para reemplazar las
secuencias de raton que pueden ser
inmunogénicas — interferencia con respuesta
inmune antitumoral

« Anticuerpos “humanizados”

Murine Chimeric Humanized Fully Human
(0% human) (65% human) (> 90% human) (100% human)

78 Y Y 4
T || -

Generic suffix -omab -zumab -umab
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Y Otras Formas de Potenciarlos...

 Manipulacion tecnologica para crear nuevas
estructuras — inmunoconjugados

"' Single-chain

antibodies

Inmuno-
conjugado

Triabody Diabody 66
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Posibles Aplicaciones

 Tratamiento, imagenes, dirigir drogas al tumor

Antibody constructs  Examples of targets Potential clinical use
sckv CC49,ERBB2 and Le¥ Imaging and cell targeting
Diabody Le* and TAG-72 Imaging and drug delivery
Affibody ERBB2 Imaging and drug delivery
Minibody CEA and ERBB2 Imaging and drug delivery
Protein—Fc Angiopoietin 1, angiopoietin 2, VEGFR1 and VEGFR2  Imaging and therapy
Intact IgG CD20,CD33, EGFR, ERBB2 and VEGF Imaging therapy and drug delivery
IlgE and IgM GM2 Therapy

Drug conjugates CD30,CD33 and ERBBZ Therapy

Loaded nanoparticles A33, EGFR and transferrin Drug delivery

Bispecifics CD19-CD3,EPCAM-CD3 and gp100—CD3 Therapy

Nature Rev Cancer 2012. doi:10.1038/nrc3236



. .7 )
Mecanismos de Accion Q%

Anticuerpos tumor- Inhibicion de Desbloqueo de
especificos angiogenesis check-points

R4

Inmuno- Redirecciona-
- conjugados miento de
inmunidad
celular

Nature Rev Cancer 2015. doi:10.1038/nrc3930




Desarrollo Anticuerpos Terapéuticos

' Caplacizumab (Cablivi): anti-vWF for acquired aTTP in 2025
Romosozumab (Evenity): anti-Sclerostin for osteoporosis

Burosumab (Crysvita): anti-FGF23 for XLH
Ibalizumab (Trogarzo): anti-CD4 for HIV infection
Erenumab (Aimovig): anti-CGRPR for migraine prevention

. Rituximab (Rituxan):
anti-CD20 for Non-Hodgkin lymphoma
Daclizumab (Zinbryta):

Atezolizumab (Tecentriq): anti-PD-L1 for bladder cancer ‘
anti-CD25 for multiple sclerosis

Reslizumab (Cingaero, Cingair): anti-IL-5 for asthma

Pembrolizumab (Keytruda): anti-PD-1 for melanoma
Abciximab (Reopro): Nivolumab (Opdivo): anti-PD-1 for melanoma & NSCLC
anti-GP lIb/llla for Ramucirumab (Cyramza): anti-VEGFR2 for GC
prevention of blood clots
in angioplasty Ipilimumab (Yervoy): anti-CTLA-4 for metastatic melanoma Avelumab (Bavencio):
Brentuximab vedotin (Adcetris): anti-PD-L1 for MCC
anti-CD30 for Hodgkin lymphoma, systemic ALCL Durvalumab (Imfinzi):

Muromonab-CD3 anti-PD-L1 for bladder cancer
(Orthoclone OKT3): Ustekinumab (Stelara): anti-IL-12/23 Brodalumab (Silig, Lumicef):

anti-CD3 for kidney for Psoriasis anti-IL-17R for plaque psoriasis
transplantation |

rejection treatment

Panitumumab (Vectibix): Necitumumab (Portrazza): anti-EGFR for NSCLC
anti-EGFR for CRC Dinutuximab (Unituxin): anti-GD2 for neurcblastoma
Successful Trastuzulm;?b Ranibizumab (Lucentis): - : '
! (Herceptin): anti-VEGF-A for Macular Pertuzumab (Perjeta): anti-HER2 for BC ‘

test of anti- anti-HER2 for BC | | gaganeration
lymphoma Infliximab
Ab (Remicade):
anti-TNFo for Eculizumab (Soliris): anti-C5 for Paroxysmal nocturnal hemoglobinuria ‘
Crohn's disease

Market Value (Billion)

Denosumab (Prolia): anti-RANKL for bone loss

Bevacizumab (Avastin): anti-VEGF for CRC; Cetuximab (Erbitux): anti-EGFR for CRC ‘

Omalizumab (Xolair): anti-IgE for asthma

03 Adalimumab (Humira): anti-TNFa for RA

DD ND

> A P b O > A OO
9" D O D DT D DD LN
NN N S S S S S\ S\
Year

Lu et al. 2020. J Biomed Sci , https://doi.org/10.1186/512929-019-0592-z



https://doi.org/10.1186/s12929-019-0592-z

Limitaciones, Desafios

Antibody function
Targeting
Pharmacokinetics

Tumor penetration

Receptor binding

Pharmacodynamics

Effector function (FCR)

Lack of response

Antigen or receptor heterogeneity or
mutation, downregulation of expression

Antibody stabllity, half-life, immunogenicity

Vascular permeability, interstitial pressure,
antibody size and affinity

Low affinity, ineffective blockade of receptor
dimerization

Signaling pathway irrelevant for tumor growth
and progression incl. resistance, redundant
survival signaling

Immune escape (FcR polymorphisms, low T
cell and NK potency), immune suppression
(regulatory T cells)




Y en el Futuro...

« Nanobodies: anticuerpos de
camélidos

- Bajo: tamano, costo de o S
produccion, inmunogenicidad Ik cen )

Alta: estabilidad, solubilidad

V, H fragment

Conventional Camelidae
' - kD Anti »
Antnbpdy 150‘ a ntibody S , / / 15 kDa
4




Moléculas Pequenas (Inhibidores)

Acitinib
Erlotinib
Cabozantinib

receptor EGFR
OO PPNV N000000099000 009

‘Raf1" Sorafenib Q’D'K'D éTAT| [ TAT)

¢ Vemurafenib

MEK'\

‘L» Trametinib --
& ERK »  Everotimus Bortezomib

Temisorotimus carfilzomib

proteosomes

& N

P50 -$
NF-«B ' pgs L.

/ ‘ Degradation of

I«xB

Integr Cancer Sci Therap 2014. doi: 10.15761/ICST.1000109
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Eiemplo: Inhibidores de Quinasas

Quinasa

Inhibidor

Interfiere con Unidn cercana Union en otros
union de ATP a dominio ATP dominios

(Tipo II) (Tipo III) (Tipo 1IV)
TIPS 2015. http://dx.doi.org/10.1016/j.tips.2015.04.005




Inhibidores de Quinasas (FDA)
> 28 aprobados por FDA desde 2001-2015

8 Key:

C___D Protein kinase inhibitor
€____D Lipid kinase inhibitor

Number of approved small
molecule kinase inhibitors
F =Y

1 1 1 1 @asauni) (iotnd 1 D G

o

2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015

TIPS 2015. http://dx.doi.org/10.1016/j.tips.2015.04.005

Otros blancos terapéuticos:

 Apoptosis (Bcl2, Bcl-xL)

« Proteosoma (20S, 265)
 Proteinas «heat-shock» (Hsp90)
« Metaloproteinasas




Molecular
Target

Small Molecule Drug

Specific Target

Cancer Targeted

Clinical Status

1. Tyrosine &
serine/threonine
Einases

Imatinib
(Gleevec)

Bcr-Abl

Philadelphia chromosome-positive chromic
myelogenous lenkemia

FDA approved in 2001

Gefitinib
(Tresza)

EGEE

Neon small cell lung cancer

FDA approved in 2003

Etlotinib
{Tarceva)

EGEE

Non small cell lung cancer, pancreatic cancer

FDA approved in 2005

Sunitinib
{sutent)

VEGFR? RET
PDGFR_ FLT3, KIT, CSF-1

Renal cell carcinoma

FDA approved in 2006

Lapatinib
(Tykerb)

EGFE. HERX/nen

Ereast cancer

FDA approved in 2007

Nilotinib
(Tasigna)

Ber-Abl
KITICK

Chronic
myelogenous lenkemia

FDA approved in 2007

Sorafenib
(WNexavar)

B-Raf VEGIR2Z
EGFE_PDGFR

hapatocellular carcinoma

FDA approved in 2007

Temsirolimus(CCL-779)

mTOER

Fenal cell carcinoma

FDA approved in 2007

Everolimus

mTOR

Fenal cell carcinoma

FDA approved in 2009

Pazopanib (Votrient)

Crizotinib

(Kalkori)

c-KIT. FGER., FPDGFE
and VEGFE
HGFR

Fenal cell carcinoma, soft tissue sarcoma

Non small cell Lung Cancer

FDA approved in 2009

FDA approved in 2011

Fuxzolitinib
(jafaki)

Tak1 Jak?

Primary Myvelofibrosis

FDA approved in 2011

Vandetenib (Caprelsa)

VEGFR, EGFR.RET

Medullary thyroid cancer

FDA approved in 2011

Axitinib
(Inlyta)

VEGFR1-3, cKIT,
PDGFR.

Renal cell carcinoma

FDA approved in 2012

Bosutinib
(Bosulif)

Src. Ber-Abl

Philadelphia chromosome-positive chronic
myelogencus leulemia

FDA approved in 2012

Cabozantimb

(Cometrig)

cMet, VEGFER2

Medullary thyroid cancer

FDA approved in 2012

Ponatimb
(Iclusig)

Ber-Abl

Chronic myeloid leukenua, acote
lympheblastic levkemia

FDA approved in 2012

Integr Cancer Sci Therap 2014. doi: 10.15761/ICST.1000109
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Tera pld Genica Cancers 2011. doi:10.3390/cancers3010368

DELIVERY VECTOR DELIVERY ROUTE

NON VIRAL
- Naked DNA

- Lliposomes INTRATUMORAL
- Polymers

INTRAVENOUS

INTRAPERITONEAL

<o CELWUAR  KEY ELEMENTS -
IN CANCER THERAPEUTIC SYSTEMS

TUMOR TARGETING GENE THERAPY VIROTHERAPY

VIRAL GENE MUTATION SUICIDE GENE THERAPY
TRANSCRIPTIONA L

TRANSD UCTIONAL CORRECTION
- Genetic modifications
- Pseudotyping / Chimerism - Apoptotic

GENES
- Molecaular conjugates - Immunomodulatory

- Mutated genes
- Altered miRNAs



http://dx.doi.org/10.3390/cancers3010368

Terapias Inmunomoduladoras




Inmunosupresion y Cancer

 Evidencia la importancia del sistema inmune en la
prevencion del cancer

Sarcoma de Cancer de piel en

Kaposi’s en pacientes
pacientes con SIDA trasplantados




Inmuno-Edicion Tumoral

Carcinogens
eg. | ps?’ Radiation
IR Chronic inflammation
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“Cancer Immunity Cycle”

Chen y Mellman,
2013

©

“Priming” y activacion:
APCs y linfocitos T

Presentacion de

antigenos ®2
tumorales: células
dendriticas (APCs)

Muerte celular:

liberacion de antigenos @

Trafico de linfocitos T
(CTL) hacia el tumor

CTLs infiltran
el tumor

" vessel

lymph node

O reconocen
6 células del

tumor

Ataque a células
tumorales
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e Ciclo Regulado

QX40/0X40L

cD27/CD7T0

HVEM CX3CL1
GITR CXCL9
IL-2 CXCL10

Check- 12 CCLS

Point — CTLA4/B7.1
: PD-L1/PD-1
INMUNE oo 4p7 4

prostaglandins ! N LFA1/1CAM1
Selacting

VEGF
Endothelin B recaptor

TMNF-o

IL-1

IF M-t

CD40L/CD40 cell receptor

CDN ® '
ATP B @ NSV Reduced pMHC on cancer cells

HMGB1
TLR

IL-10 IFN-y

IL-4 Immunogenic cell death T cell granule content
e : PD-L1/PD-1 LAG-3
Tolergenic cell death OOL1B7.1  Arginase
Do MICAMICE

Reostato = tcr-g B7-H4
. . BTLA TIM-3/phospholipids
B Stimulatory factors Inmune s7a

B |nhibitors




Activating Inhibitory
receptors receptors

Agonistic Blocking
antibodies Teesll antibodies

stimulation

Nature 2011. doi:10.1038/nature10673



Inhibidores de Check-Points Inmunes

Aprobados por FDA:

Targets Checkpoint Inhibltors Approved Indicatlons
CTLA~ Ipilirmurmak Metastatic melanoma

FD-1 Miviolumak Metastatic melanoma
Recurrent NSCLC
Recurrent Hodgkin lymphoma
Recurrent renal cell carcinoma
Permbrolizurmak Metastatic melanoma
FD-L1—-positive NSCLC
Head & neck squamous cell cancer

CTLAL + PD-1 pilimurmab + nivolumab Metastatic melanoma

FD-L1 Atezolizurnab Fecurrent urathelial cancer

CTLAL = cytotoxic Hymphooyte—associated antigen 4 NSCLC = non—-small-call lurg cancar:
PO-1 = programmed death 1; PDL1 = programmed death ligand 1.

Naidoo 2016. Oncology 30(11):953-962



Ipilimumab: Melanoma

« Estudio Fase III MDX010-20, melanoma avanzado

No separation in curves for

first3months Separation and survival impact
after 3 months (4 month improvement
inmedian OS)

Plateau after 2 yearswith
durable long-term survival

Proportionalive

Comparison HR P-value ipilimumab = gp100 {A)
ArmsAvs C 0.68 <0.001 ipilimumab alone (B}
ArmsBvs C 0.66 0.003 gpl00 alone {C)

Ann. N.Y. Acad. Sci. doi: 10.1111/nyas.12180



Citoquinas

 Proteinas producidas por linfocitos

« Regulacion de hematopoiesis, respuesta inmune,
inflamacion

Interferones (INF-a) ‘_

Interleucinas (IL2) Tratamiento

Factores crecimiento hematopoiéticos:
contrarrestar algunos efectos adversos de
quimioterapia

—Eritropoietina, GM-CSF, G-CSF, IL-11




Citoquinas

Cytokine | Primary Cell Source Primary Target Cell Biological Activity

T cells

Bone marrow progenitor cells , _
Macrophages De Promotes antigen presentation
GMD-CSF | Endothelial cells T cell homeostasis
_ Macrophages o
Fibroblasts Hematopoietic cell growth factor

NET cells
Mast cells

T cells

NE cells

B cells
MMonocytes

Cell growth’ activation

:10p "TT0Z Si20ue)

Plazmacytoid DC
NEK cells

T cells

B cells MMacrophages Anti-viral

Macrophages NEK cells Enhances MHC expression
Fibroblasts
Endothelial cells
COsteoblasts

958EH0£SIa0URd/06EE 0T



https://dx.doi.org/10.3390/cancers3043856

okine produced by:
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MOA Agent Indication®
Cytokine IL-2 RCC
Melanoma
Cytokine IFN-o HCL
AIDS-related Kaposi's Sarcoma Melanoma
Melanoma
NHL

Clin Transl Sci 2016. doi:10.1111/cts.12391
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Otros Tratamientos

Bacilo Calmette-Guérin (BCG)

« Vacuna contra tuberculosis (Mycobacterium
bovis)

 En cancer de vejiga: infeccion con lisis celular,

liberacion de neoantigenos, respuesta inmune
antitumoral

Vistos en clases anteriores:

 Vacunas (inmunomodulacion, respuesta inmune)




Terapia Adoptiva Ceélulas T

Adoptive T cell therapy
modalities

Lymphodepleting
therapy

TIL TIL isolation Selection of Y A
Tumor infiltrating from biopsy 7 tumor-reactive T cells S

lymphocytes

TCR

Y
\ Expansion
. _/o and infusion
T cell receptor r) <3
engineered > . .
| T cell isolation )

by apheresis transduction

CAR
Chimeric
antigen receptors

Clinical Cancer Research (2019) 38:268 https://doi.org/10.1186/s13046-019-1266-0



Virus Oncoliticos

A\ DNA damage and repair
A\ Virus replication

-
..
-
-
-
-
-

A\ Expression of receptors .
and entry mediators ' ~.

+
4\ Sensitization towards R O v
sadation adiotherapy

\/ Innate immune response
A\ Molecular switches for
virus replication

A\ Expression of receptors

A\ Cell cycle arrest in phase
favorable for viral
replication

Inhibition of
tumor associated )l
angiogenesis

\y Immune response
\/ Antiviral elements
A\ Viral infection and spread

A\ Sensitization towards
cytotoxic drugs

\s Antibody-associated
serum toxicity

A\ Pro-inflammatory
response in tumor cells

A\ Anti-tumor immunity
Tumor-specific immune
cells by adoptive cell
therapy

Aprobado FDA: talimogen laherparepvec (Imlygic®), o T-VEC, para

melanoma.

Cancer Gene Therapyvolume 25, pages216—226 (2018)
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« Immunotherapy and Novel Combinations in
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Imunoterapias (NIH):
https://www.cancer.gov/about-
cancer/treatment/types/immunotherapy/bio-
therapies-fact-sheet

« Virus oncoliticos (NIH):
https://www.cancer.gov/news-events/cancer-
currents-blog/2018/oncolytic-viruses-to-treat-cancer
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