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Symptoms
Persistent cough, chest pain,
difficulty breathing

Diagnosis

Physical exam, chest x-ray,
needle biopsy
Treatment

Surgery, chemotherapy,
radiation therapy

Risk Factors
Smoking, exposure to air-borne
industrial pollutants

Symptoms
Infection, pain in bones, kidney
failure

Diagnosis
Physical exam, blood test, x-ray

Treatment
Chemotherapy, radiation
therapy

Risk Factors
Unknown

COLON & RECTUM

Symptoms
Bloody stool, abdominal pain,
fatigue

Diagnosis

Digital rectal exam, fecal
occult-blood test, lower Gl series
Treatment

Surgery, chemotherapy,
radiation therapy

Risk Factors
High-fat diet, obesity

Symptoms
Heavy periods, painful discharge
(watery to thick)

Diagnosis

Physical exam, Pap smear,
biopsy

Treatment
Hysterectomy (uterus),

chemotherapy, radiation therapy

Risk Factors
Not having given birth

Lump in armpit, dark-colored
discharge from nipple

Diagnosis

Mammogram, physical exam,

biopsy

Treatment

Surgery, chemotherapy.
radiation therapy

Risk Factors
Heredity, late menopause

Symptoms
Sweliing in front of neck

Diagnosis
Physical exam, biopsy

Treatment
Surgery, chemotherapy,
radiation therapy

Risk Factors
Unknown

Lump in testidle, pain in lower
abdomen

Diagnosis
Physical exam, biopsy

Treatment
Surgery, chemotherapy,
radiation therapy

Risk Factors
Heredity

Symptoms
Weak urinary stream, bloody
urine

Diagnosis

Physical exam, rectal exam,
biopsy

Treatment

Surgery, hormone medication,
radiation therapy

Risk Factors
Men over 50

Symptoms
Weight loss, abdominal pain,
vomiting, loss of appetite

Diagnosis

X-ray, barium swallow,
cholecystogram
Treatment

Surgery, chemotherapy,
radiation therapy

Risk Factors
Smoking, diabetes

|

KIDNEY &
URINARY BLADDER

S)
Fever, loss of appetite, weight
loss, red or cloudy urine

Diagnosis
Intravenous pyelogram,
ultrasound, angiogram
Treatment

Surgery, chemotherapy,
radiation therapy

Risk Factors.
Old age

HODGKIN'S DISEASE*

Symptoms

Swollen glands in neck, armpit,
or groin; fatigue, weight loss
Diagnosis

Physical exam, x-ray,
lymphangiogram, biopsy
Treatment

Surgery, chemotherapy,
radiation therapy

Risk Factors
Heredity
*caused by mafignant macrophage

(2

MELANOMA
OF THE SKIN

Symptoms
A mole that spreads, changes
color, bleeds, or begins to itch

Diagnosis
Physical exam, biopsy

Treatment
Surgery, chemotherapy

Risk Factors
Light skin, excessive exposure
to direct suniigh

online cancer resources:

OVARY

Fever, swollen glands, symptoms
of anemia

Diagnosis

Physical exam, blood test, bone
marrow biopsy

Treatment

Prolonged hospitalization, blood

Fatigue, pain in upper abdomen,
jaundice

Diagnosis
Physical exam, blood test

Treatment
Surgery, transplant,

Risk Factors
Heredity

Symptoms

Swollen glands in neck, armpit,
or groin; fatigue, weight loss
Diagnosis

Blood test, x-ray, biopsy,
lymphangiogram

Treatment

Surgery, chemotherapy,
radiation therapy

Risk Factors
Heredity
*caused by malignant lymphocytes.

radiation therapy

Risk Factors
Alcoholism, hepatitis B or C,
vinyl chloride exposure

Symptoms
Abdominal swelling

Diagnosis
Physical exam, laparoscopy

Treatment
Surgery, chemotherapy,
radiation therapy

Risk Factors
Heredity

|

ORAL CAVITY
PHARYNX & LARYNX

Severe headaches

Diagnosis

Physical exam, CT Scan,
blood test
Treatment

Surgery, chemotherapy,
radiation therapy

Risk Factors
Heredity

Symptoms
Weight loss, fatigue, bloody
stool.

Diagnosis

Physical exam, barium swallow,
x-ray, biopsy

Treatment

Surgery, chemotherapy,
radiation therapy

Risk Factors

S)
Lump in mouth/throat, sore throat,
difficulty swallowing/ speaking

Diagnosis
Physical exam, CT Scan, biopsy

Treatment
Surgery, radiation therapy

Risk Factors
smoking/use of tobacco products,
alcoholism

Symptoms

Difficulty swallowing, rapid weight
loss, persistent heartburn
Diagnosis

Physical exam, X-ray, endoscopy

Treatment
Surgery, chemotherapy

Risk Factors
High-salt diet, gastric disorders

Design by Michael Babwahsingh | www.michaelbabwahsingh.com



— ) Preblemna de salud publice
i

Cancer is a leading cause of death
worldwide, accounting for 8.8 million
deaths in 2015. The most common
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BB IE I JSiStcmaginmunitario presente

CENTRAL NERVOUS SYSTEM, HEAD & NECK
BRAIN, EYE

LUNG Directamente

ENDOCRINE

HEPATOBILIARY * Leucemia

(.} BREAST * Linfomas
* Mielomas

GASTROINTESTINAL ﬁ @8 BLOOD

"Indirectamente”

‘N‘ GENITOURINARY L4 qucinomqs
e Sarcomas

SARCOMA

SKIN CANCER, GYNECOLOGIC
MELANOMA




LEUKEMIA

General Symptoms
Fever, swollen glands, symptoms
of anemia

Diagnosis
Physical exam, blood test, bone
marrow biopsy

Treatment
Prolonged hospitalization, blood
transfusions, chemotherapy

Risk Factors
Heredity

_ ) Nedadén direde

HODGKIN'S DISEASE*

Symptoms

Swollen glands in neck, armpit,
or groin; fatigue, weight loss
Diagnosis

Physical exam, x-ray,
lymphangiogram, biopsy

Treatment
Surgery, chemotherapy,
radiation therapy

Risk Factors
Heredity
*caused by malignant macrophage

NON-HODGKINS
LYMPHOMA*

Symptoms

Swollen glands in neck, armpit,
or groin; fatigue, weight loss
Diagnosis

Blood test, x-ray, biopsy,
lymphangiogram

Treatment

Surgery, chemotherapy,
radiation therapy

Risk Factors
Heredity

*caused by malignant lymphocytes

MULTIPLE MYELOMA

Symptoms
Infection, pain in bones, kidney
failure

Diagnosis
Physical exam, blood test, x-ray

Treatment
Chemotherapy, radiation
therapy

Risk Factors
Unknown




© ) How many cancers
can be prevented?
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aJ Oncogenes

Equilibrio HOMEOQS TAS IS
(proliferacion + nmerte)

Gen

supresor

Frena

TUMOR

Empja

Células normales Células transformadas

Oncogenes virales

Virus
transformante

Protooncogenes
Expresion .
Carcindgenos
normal . .
¥ predisposicidn
4k gendtica
Proteinas que controlan
o ) Oncogenes celulares
¢l crecimiento esenciales
Factores de crecimiento Expresion
Receptores de factor alterada
de crecimiento
Transductores de sefial (1) Proteinas hiperactivas,
Factores intranucleares alteradas desde e] punto
Reguladores de la de vista cualitativo
apoptosis (2) Alteraciones cuantitativas

{amplificacion o
translocacion de gen)
que dan lugar a cifras
aumentadas o
disminuidas de productos

Kuby 2014




- Oncogenes;

VL (o LSy Bl Clasificacion funcional de genes asociados con cancer

Tipo/nombre Naturaleza del producto de gen

CATEGORIA I: GENES QUE INDUCEN PROLIFERACION CELULAR

Factores de crecimiento
5is Una forma de factor de crecimiento derivado de plaquetas (rosr)

Receptores de factor de crecimiento

frms Receptor para factor estimulante de colonias 1 (CSF-1)
erbB Receptor para factor de crecimiento epidérmico (ecF)
neu Proteina (HER2) relacionada con el receptor de ecr
erbA Receptor para hormona tiroidea

Transductores de senal

srC Tirosina cinasa
abl Tirosina cinasa
Ha-ras Proteina de unién a ote con actividad de GTPasa
M-ras Proteina de unién a atr con actividad de GTPasa
K-ras Proteina de unidn a atr con actividad de GTPasa

Factores de transcripcién

jun Componente del factor de transcripcion AP1
fos Componente del factor de transcripcion AP1
myc Proteina de unidn a ona

Kuby 2014




_ ) Anffencegenes ¥ apepiéifices

VL o R LSy B Clasificacion funcional de genes asociados con cancer

Tipo/nombre Naturaleza del producto de gen

CATEGORIA 11: GENES SUPRESORES TUMORALES, INHIBIDORES DE LA PROLIFERACION CELULAR®

Rb Supresor de retinoblastoma

TP53 Fosfoproteina nuclear que inhibe la formacion de cancer pulmonar de células pequefias y canceres de colon
DcC Supresor de carcinoma de colon

APC Supresor de poliposis adenomatosa

MF1 Supresor de neurofibromatasis

Wi Supresor de tumor de Wilms

CATEGORIA I1l: GENES QUE REGULAN MUERTE CELULAR PROGRAMADA

bel-2 Supresor de apoptosis
Bel-x, Supresor de apoptosis
Bax Inductor de apoptosis
Bim Inductor de apoptosis
Puma Inductor de apoptosis

* La actividad de los productos normales de los genes categoria |l inhibe 1a progresicn del ciclo celular. La pérdida de un gen por su desactivacion por mutacion en un
gen supresor tumaoral indicado se asocia con el desarrollo de los canceres indicados.

-

Kuby 2014




B ) MNhercdiones cromesemcles

a) Linfoma de Burkin

c-mye EE —
8

8q

b)
Ju Residn d bi
cgion de cambio
Promotor \ ,‘-’H, g )
_ . Gen que codifica para cadena pesada
2 3 de IgE reordenado en el cromosoma 14
S . J
L v, Ju Aumentador s
H Exones C,

cl

, Gen c-myc translocado en algunos

5 3 :

linfomas de Burkitt

'.H_J'J Aumentador Al
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) N Gen c-mye translocado en otros
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_ ) Gémeer e Indle

Sporadic colon cancer
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Normal mucosa Intermediate adenoma Late adenoma Carcinoma

Microsatellite instability,

Loss of_ KRAS mutations, DCC and DPC4 P53
APC function COX-2 activity mutations mutations
Aneuploidy,
sialyl-Tn antigen expression, SRC
CpG island methylation, mutations

miRNA dysregulation

Colitis-associated colon cancer

LN e T 5 A e "'“L/

Normal mucosa fpu spl Low-grade dysplasia High-grade dysplasia Carcinoma
P53 mutauons—T T T— P53 LOH
DCC SRC KRAS Loss of
Aneuploidy, mutations mutations mutations APC function

sialyl-Tn antigen expression,
COX-2 activity, CpG island methylation,
microsatellite instability,
miRNA dysregulation

Table 1 Cancers associated with chronic inflammatory conditions

Inflammatory process

Associated neoplasia

Infectious etiology

Human papilloma virus

Hepatitis B and C virus
Epstein-Barr virus

Human herpes virus type 8
Helicobacter pylori
Schistosoma haematobium

Opisthorchis viverrini and
Clonarchiv sinensis
Chronic noxious stimuli
Tobacco smoke

Silica
Asbestos
Aleohol intake
Chronic pelvic inflammatory discase
Aflatoxins
Chronic imflammatory diseases
Gastroesophageal reflux and Barret’s
esophagus
Type A gastritis
Chronic pancreatitis
Inflammatory bowel discase
Chronic osteomyelitis
Hashimotos thyroiditis
Thyroiditis
MNASH, Hemochromatosis

Cervical cancer and head/
neck cancer
Hepatocellular carcinoma

MNasopharynx cancer and
lymphoma

Kaposi's sarcoma

Giastric cancer

Bladder cancer

Hepatocellular carcinoma

Lung cancer, esophageal
cancer, ete,

Lung cancer
Mesothelioma
Esophageal cancer
Owvarlan cancer

Hepatocellular carcinoma

Esophageal cancer

Gastric cancer

Pancreatic cancer
Colorectal cancer

Bone cancer

Thyroid lymphoma
Papillary thyroid cancer
Hepatocellular carcinoma

~—

Virchows Arch. 2015 Aug;:467(2):127-35 / http://blogs.nejm.org




Aitigenes tumerales

Célula normal

Péptido propio

Péptido propio
st clase 1
mHC clase 1

Péptido propio alterado

Péptido
oncoferal

La mutacion genera un nuevo péptido

Sobreexpresion de
presentado por muc clase I (1sa)

proteina normal (Taa)

Expresion inapropiada
de gen embrionario (Tas)

Kuby 2014




- Antigenositumonr

comunes

Categoria Antigeno(s)

Ejemplos de antigenos tumorales

Tipos de cancer
asociados

Antigenos especificos para tumor (154)

HPV: L1, E6, E7
Viral HBV: HEsAg

S5V40: Tag

Carcinoma cervical
Carcinoma hepatocelular

Mesotelioma pleural maligno
(cancer del revestimiento
pulmonar)

Antigens: High tumoral specificity Low tumoral specificity
i cancer-germline oncogenic tissue-specific gene
Genetic process: mutation gene virus gene expression overexpression
1 1 Ipqlipqgl
8 8 8 8 o 8 o a o a o a o
I I 1 I LI
T t 1 Qﬁ TQ/;
tumour Qf-‘ @J QT/: ot Qf-\ Qﬂ Qp Qp Qp
ce"s \ f i) emethylation T T T
= m ; ] - -
= m ,
n 0"|1|1 a I j x / Vemethylatlon / \ l
cells
@_‘ @J no protein Q/) @ no protein @)
L | ll b
ODp OpD rnoHA op 0 op [e]
0‘8 ob 00 oo 0'8. oD 0‘8.
all normal cells otherI spermattocytes all i melanocytes o|:herI all |
norma Spe‘l;mﬁ ogonia norma norma narma
S
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Antigenos asociados a tumor (taa)

MU

MUCT13/CA-125

Marnario, ovarico

Owarico

HER-2/neu Mamario, melanoma, ovarica,
Sobreexpresion gastrico, pancredtico

MAGE Melanoma

PSMA Prostatico

TPDS2 Prostatica, mamario, ovarico

CEA Colon

Gp100 Melanoma
Etapa de AFP Carcinoma hepatocelular
diferenciacion Tirosinasa Melanoma

PSA Préstata

PAP Prostata




2 ) secuenaial

a)

17p

18g

12p

5q

Sitio

CTOMOSOMICO

Pérdida

Pérdida

Activacion

Pérdida

Alteracion
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Cancer natural “ Immune and pathological " Clinical

High-grade neoplasia

tumor cells

@ CD8+ T cells it

- @TD) PD-1+Tcells —

PD-L1+ tumor cells ++++
PD-L2+ tumor cells ++++

history features . Relevance
Chronic viral/bacterial :1 :
Infection i o~ p
Chemical Exposure . /' Low-grade neoplasia
Chronic Inflammation i
@@ CD8+ T cells +++
@J0O) PD-1+Tcells -
PD-L1+ tumor cells -
PD-L2+ tumor cells -
(
2 Angiogenesis +
- =\
=
. Selection of | =
: Selection of less = : 2
- immunogere =1 Intermediate-grade
- antigens l 80 neoplasia
: c
=5 ©  cos+Tcells +
: § o) lC @ PD-1+T cells -/+
PD-L1+ tumorcells  +/++ e
PD-L2+ tumor cells +/++ g‘.
‘ 3
“-~L\ Angiogenesis +/++ §
Selection of _____________________________________________________ ;','
more aggressive @
‘ o
-*
=
(]
i
T.
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_ ) Meduladién de les dnedipeinis

Activation B Anergy C Exhaustion

Anti-PD-1
Anti-PD-L1

Tumour cell
Proliferation 1 | Proliferation | Proliferation |
Effector cytokines 1 Effector cytokines | Effector cytokines |
Cytotoxicity 1 Cytotoxicity | Cytotoxicity |

. Eur ] Immunol. 2017 May;47(5):765-779



- J Terapicfcon

VLD v R ELE Anticuerpos monoclonales aprobados por la roa y autorizados para el tratamiento de cancer
Nombre del mAb Nombre comercial  Blanco Usado para tratar Aprobado en:
Rituximab Rituxan CD20 Linforna no Hodgkin 1997

Leucemia linfocitica cronica (cLL) 2010
Trastuzumab Herceptin HER2 Cancer mamario 1998
Cancer gastrico 2010
Gemtuzumab ozogamicin®  Mylotarg CD33 Leucemia mieldgena aguda (am) 2000’
Alemtuzumab Campath CD52 CLL 2001
Ibritumomab tiuxetan® Zevalin CD20 Linfoma no Hodgkin 2002
¥ Tositumomab’ Bexxar D20 Linforna no Hodgkin 2003
Cetuximab Erbitux EGFR Cancer colorrectal 2004
Canceres de cabeza y cuello 2006
Bevacizumab Avastin VEGF Cancer colarrectal 2004
Cancer pulmonar de células no pequenas 2006
Cancer mamario 2008
Glioblastoma y cancer renal 2009
Panitumumab Vectibix EGFR Cancer colorrectal 2006
Ofatumumab Arzerra cD20 cu 2009
Denosumab Xgeva Ligando Cancer diseminado a hueso 2010
RAMNK
Ipilimumab Yervoy CTLA-4 Melanoma 2011
Brentuximab vedotin® Adcetris CD30 Linfoma de Hodgkin y un tipo de linfoma no Hodgkin 2011
'La aprabacién general se suspendid en 2010 y ahora sdlo se usa como parte de estudios clinicos en proceso.
! Anticuerpes monoclonales conjugados.
Fuente: American Cancer Society, www.cancer.org; ¥ Tabla 2 de LF. Aldrich et al, 2008, Vaccines and immunotherapeutics for the tfreatment of malignant disease, Clinical and
Developmental Immunology, dod:10.1155/2010/697 158,

-

Kuby 2014
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nisines cle evasion

Mechanisms by which tumors avoid immune recognition

Low
immunogenicity

Tumor treated as
self antigen

Antigenic modulation

Tumor-induced
immune suppression

Tumor-induced
privileged site

No peptide:MHC ligand
No adhesion molecules
Mo co-stimulatory molecules

Tumor antigens taken up and
presented by APCs in
absence of co-stimulation
tolerize T cells

T cells may eliminate tumors
exprassing immunogenic
antigens, but not tumors that
have lost such antigens

Factors (e.q., TGF-p, IL-10,
ID0) secreted by tumor

cells inhibit T cells directly.

Expression of PD-L1
by tumiors

Factors secreted by tumor
cells create a physical
barrier to the immune

system

Tcel
CDa
ches
LFA-1
TCR
fumor

. T cell

" apoptosis

tumaor

Janeway 2017




T cull apoptonis and
paired T eell prodiferation

Py

Effector antitumor
CO4+ and COB~ Tcells {
4

\

o
D e

/‘(yﬂ!uﬂl:uwclly
Toxic metabolites ProlHeration
Tryptophan depletion
CD4+ CD25+
\ Foxp3+
L Kynurenine GITR+
DO CTLA-4+
Topeaphin ‘ Expansion and
& o,
= recruitment of og 16F-p
& iy IDO regulatory
O O overexpresion/,__. — _Tcells
s o Secretion of :°°Gal-i
S immunosuppressive
Downregulation - D cytokines and p—
of MHCH ' soluble factors 0o FGE:
@ . ,
e~ Evasion of =
i . 2
8 7 immune / 2 o
e U ' / < O 08 I-10
recognition — £ O f
Tumor Cell 4
°
P . o o .4
4 s ©® Gangliosides
Downrequlation . . .
S OTioR Activation of negative
antigens w regulatory phatways
« MART 1
i f;:g; Alteration of components
+ Tyrosinase of the antigen presentation
machinery B7.1 (CD80) ——@)- CTLA-4
LAMPy )
L IAP's /
Tapasin B7.H1 (PD-L1) = PD1
Calreticulin
- Calnexin
Fas-L (CO95L) === @ Fas (CD95)
Tumor cell Effector
Teell

Cancer Immunol Immunother (2007) 56:1687-1700
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Elimination phase

Equilibrium phase

Escape phase

Janeway 2017




Tejido sano

Transformacion maligna:

rumoral
intrinseca {p.
&f,, reparacion,
apoptosis)

PN —

carcindgenos, infeccidn viral,
inflamacicon cronica,
predisposicion genética

Antigeno Ligandos
tumoral

NRKG2ZD

Fase 1: eliminacidn
(inmunovigilancia de cincer)

Célula T Célula  Célula

Cha*

Célula T
a1 M
Chdt j

Proteccion
tes decir, supresion
de tumor extrinseco)

Células
translormadas

Fase 2: equilibric
(persistencia/latencia de cincer)

Célula T Célula T

Inmunidades innata
v adaptativa (incluso
IFN-0./f, IFN-y e 1L-12)

Inestahbilidad genérica
e inmunoseleccicn
testo es, edicidnd

Fase 3: escape
{progresion de cincer)

Microambiente
antinnmoral, incluso
IL-12 & IFM-y

l

Progresion
gracual

!

Microambiente

Cllula T Céula T

cpg+  cp4+  Celula

NK

M1 Md

@

protumoral, incluso
TGF-B, 1O, IL-10
e inflamacidn crinica

Célula T Tre

oy

il
Inmunaedicidn de cincer
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Establecimiento

I
Influences by TAMs
l Y | Influences by CAFs I ?
~Type : Q] w4
I Preventing tumor growth / TGF-p, MCP1, PDGF, Anti-tumorigenic Pro-tumorigenic
macrophage TAM
8)
= %
Immune evasion 3
Hypoxia K Normal fibroblasts CAFs
Inflammation S
Angiogenic switch —3» S
i  |@@00
polarization switch . =
(reversible?) ; T,cel MDSC Tcell Bcell
Ag \ 7 - ’ ”
recognition | Immune suppression [~ EndMT(?) Kg\
N Le==2 |\';; ;}:
Inhibition of cytolytic T -
Type | cytokines granule release x> Dendritic cell NK cell ECM
M1 phenotype
blocked O ’ 7 = 7
Tumor-associated Lymphatic Blood
Ag presentation vessels vessels
inhibited @
8
@ Tumor cell =
Inhibition of B and 2
T cell responses §
1

Volume 19 | Number 11 | November 2013 Nature Medlicine
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Hlemeitices celulares supresores

T Hematopoetic origin 1
e Mastcell *Bcell *Macrophage *CTL eTeq ©Dendriticcell MDSC | Suppressive mechanisms

* Granulocyte

* Eosinophil
* NK cell
* Platelet

MDSC cell @

* Secretion of NO, arginase and ROS
* Sequestration of cysteine

* Impaired differentiation

* Defective antigen presentation

T cell

* Secretion of suppressive
cytokines (TGF-B, IL-10)

* Sink for IL-2, IL-7, IL-12, and IL-15

* Impaired activation of CTLs

@
]

- A

Macrophage &

* M2 differentiation/cytokine profile

* Defective antigen presentation

* Lack of costimulation for T cells

* |mpaired tumorocidal activity

Dendritic cell

* |DO expression; induction of Tregs
* Impaired maturation

* Defective antigen presentation
 Lack of costimulation for T cells

Cancer cell O}’ @

* Loss of MHC class | and antigen

Vascular processing machinery

endothelium * Antigen loss variants

* Secretion of VEGF, GM-CSF,
G-CSF and gangliosides

Tumor
microenvironment

* Pericyte
* Fibroblast

Mesenchymal origin I:

© 2012 Ameri A iation for Cancer R h

Cancer Research Reviews AK{

Cancer Res; 72(13) July 1, 2012, Front. Oncol., 08 April 2014 https://doi.org/10.3389/fonc.2014.00069
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Induction of Tregs

Inflammatory
TGF-B T cytokines |g TGEp T
@ | CD9/Fas PGE2 T

FasL T ROS T
ArginaseT
IDOT

Anergy/apoptosis

pDIT

B7-H1T

FasL T
GalectinsT
MHC class 1.,

J] Biomed Biotechnol. 2011:2011:918471
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Tumor

C) e ? Z
Y e HIF-1q, o M0, %
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CXCL1,CXCL5
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Differentiation Maturation Activation mDCs pDCs mDCs apoptosis
! ! ! ! ! !
Accumulation of Accumulation of vIL-12 T1DO { Number
MDSC immature DCs T Co-inhibition T1C0S -L mDCs
(B7H1) T IFNa
T Arginase1 activity
TIL-10
T MAPK activation

*lCTL «TTreg eTcellanergy ¢TTh2 .l Thi el T cell proliferation *{ mDCs

Expert Rev. Clin. Immunol. 10(1), 41-62 (2014)
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Table 4. Role of immune regulatory cytokines in cancer immune escape.

TGF-B

IL-10

IL-6

IL-8

TNF-o

Treg, tumor cells TBR I and Il

T and B cells,
macrophages,
monocytes, tumor cells

T and B cells,
keratinocytes,
macrophages

Tumor cells,
Endothelial cells,
neutrophils, TAMs

G-protein coupled
CXCR1 and CXCR2

Macrophages, tumor TNFRI and Il

cells, T cells

CTL: Cytotoxic T lymphocyte; TAM: Tumor-associated macrophage.

Expert Rev. Clin. Immunol. 10(1), 41-62 (2014)

T Tregs secreting IL-10 and TGF-8
| CTL activity by inhibiting granzyme A
and B, FasL and IFN-y

Tumor growth by downregulation of
MHC-I, Th1 response, IL-2 and [FN-y
T metastasis

Tumor survival and growth by
activation of STAT3 and epigenetic
silencing of tumor suppressors (P53)
T metastasis, | chemoresistance

1 Proliferation & survival of cancer cells
by activation of various signaling
pathways (PI3K, MAPK, AKT),

T STAT3 and B-catenin

1 metastasis, T chemoresistance

T NF-xB, | apoptosis
T Angiogenesis

| DNA repair

T Tumor growth

I Tumor sensitivity to NK
cell mediated lysis due to
downregulation of MHC-I

| Tumor growth by non-
specific proinflammatory
responses

At high doses causes
tumor necrosis and
inhibition of angiogenesis
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l |

Glucose metabolism Amino acid metabolism Lipid metabolism

: 1 IDO & TDO in TME Enzymatic and non-enzymatic
Hypoxia HIF 1o cholesterol oxidation
Tryptophan Kynurenine
Aerobic glycolysis JPIoR y T Oxysterols
{ Tryptophan _ _
T Lactic acid Trigger LXRa & peroxisome
3-hydroxyanthranilic proliferator-activated receptors
Acidic PH & quinolinic acid in DC
T cell anergy Caspase 8 activation . .
 Perforin degranulation Cell cycle arrest in Impaired maturation of DC
T Suppressor cells lympohocytes Impaired migration to
Impaired cytokines T cell apoptosis lymph nodes
Angiogenesis Conversion of naive

CD4" T cells to Tregs T cell apoptosis Impaired T cell priming

| J

Expert Rev. Clin. Immunol. 10(1), 41-62 (2014)
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T Immune response (45)
T Inflammatory response (45)

| TCR and CD28 mediated activation (49-51, 58)
T CD137 (A. Palazén et al.; unpublished data)

T Protection against activation-induced death (57)
T CD73, T Adenosine (57)

T VEGF-A, T Inflammation
T Phagocytosis, | Apoptosis
Tumor progression (29-34)
- Hif-1c: M1-like (NOs)

- Hif-2a: M2-like (Arg17?)

T Th17 differentiation (19)
11L-17, T RORyt (19)

HYPOXIA

Differentiation to TAMs

T Angiogenesis (VEGF, Adrenomedullin) (6, 26)
T Vascular tone (26)

T Adhesion molecules (ICAM-1, VCAM)

etabolic shift, | pH, T lactic acid (4)
1 Susceptibility to CTLs (54)
, Metastatic niche formation (44)

CANCER CELLS

Clin Cancer Res; 18(5); 1207~13. ©2011
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Genetic diversity

B Clone 1
[ Clone 2
[ Cione 3
B Clone4 4
[ Clone 5 g

Functional diversity

Dormant cells within
subclones survive
chemotherapy, while
the remaining cells
are lost

Tumor with
re-established
subclonal
diversity

passages

transplantation

=3P | ong-term renewal capacity

=3 Limited renewal capacity

Nature Reviews | Cancer

Nature Reviews Cancer 13, 727738 (2013) / Oncology 2015:89(suppl 1):22-24
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Bone marrow ' :

{ T-cell-CD3¢
Inhibit Cyclin D3 & CDK4
Nitration of TCR

Inhibit MHCII

“. 1 Th2&Tregs
Cysteine depletion
Defective T-cell homing

I NKG2D
4 IFNy

{ Cytotoxicity e
° o o

Expert Rev. Clin. Immunol. 10(1), 41-62 (2014)



_J G&lulas SUPrEseras ((MSEg)

Tumour
microenvironment

Cytokine
or immune
mediator

Transcription
factor

Targets of
transcription

Relevant
myeloid
cells

‘

IL-1p, IFNy

l

STAT1

l

iNOS, ARG1

ot

3 28

MDSC

TAM

I_'_I

JJJ llL

IL-1B, IL-6, IL-10,
IL-11, G-CSF, GM-CSF,
VEGF, HSP70

STAT3

S100A8, S100A9, NOX2,
BCL-XL, eyclin D1, survivin,
MYC, C/EBPR, PKCRII

SIS ME o

MDSC  1am Suppresswe DC

Immune suppression

mediated by NO and ARG1

:

GM-CSF

STATS

BCL-XL, cyclins,
survivin, MYC

M DsC

!

IL-4,1L-13

STAT6

l

ARG1; NOX2

and antioxidants

requlating ROS

o1

ﬁ

MDSC TAM

)
1

|

Population
expansion

TLR i

gands

NF-xB

PGE2; NOX2 and
antioxidants

regulating ROS

288 O

MDSC TAM

Neutrophll

TGFB

SMADs

-
i

Neutrophil

Immune
suppression

Population M2-type Blockade of
expansion; polarization; || DC activation;
immune immune immune
suppression || suppression ||suppression
mediated by

ROS

M2-type
polarization;
immune
suppression

Mobilization
from bone
marrow;
immune

suppression

Moblllzatlon
from bone

Polarization of
neutrophils to
a pro-tumour
phenotype

Nature Reviews Immunology 12, 253-268 (2012)




Proliferative
arrest

r—n-arginine
|

IL-10
TGFB

{ L-arginine L-cystine

—15100A8 @
$100A90 ©,

» Loss of TCR( chain

s Proliferative arrest

Tcell

Nitration or
nitrosylation

of CCL2

Nitration or
nitrosylation
of TCR,CD8
and CD3

Inhibition
of Tcell

recruitment

Inhibition
of NK cells

Decreased
effector T cell
activation

Nature Reviews Immunology 12, 253-268 (2012)




Chemotaxis
(CCL2, CCL5, CXCL10, CXCL19) CcD4o
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DC migration
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TUMOR MICROENVIRONMENT

PROGRESSION

TUMOR REGRESSION

VEGF

Ang2 8

PGE2 -4

TNF-q, IL-69°
Angiogenesis

TLR-1/2
TLR4

VEGFR1/2
TIE-2

ECM
Degradation

Y

VASCULAR PERMEABILITY &
EC SPROUTING

PERIPHERY/LYMPHOID ORGAN

TUMOR
DISSEMINATION

!

Apoptotic/ )

Necrotic Bodies

HMGB1 © ‘ TLR4
HSPs oy
Uric Acid 4

S100A4 o

Histones (- Prx <€ ‘

Migration and CCL9, CCL10
Metastasis CXCR4, CXCR7 MMP-9
© ¥ °
MDSC >0
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les cle cla

noX(DAME

DAMPs TLRs Cell type Cytokines Pro-tumor functions

CEP TLR1/2 ECs - Promotes angiogenesis in VEGF independent manner

Histones TLR4 HCC cells CCL9, CCL10 Promotes migration and metastasis of HCC

HSP27 TLR3 HMECs, Monocytes VEGF, IL-8 Promotes EC migration and angiogenesis
Enhances monocyte differentiation to M2 and inhibits differentiation into
DCs

HSP&0 TLR2 T cells CXCR4, CCR7 Attenuation of effector and memory T cell behavior and chemotaxis

MMP-2 TLR2 DCs TNF-a, 1L-6, IL-8, Immunosuppression due to Th, skewness

Prx1 TLR4 ECs, TAMs VEGF, IL-6, TNF-a, TGF-f Promotes tumor vasculature by EC proliferation and migration

S5100A8/9 TLR4 TAMs, HMECs TNF-a, MIP2, SAA3 (not considered  Enhances MDSCs accumulation in tumor, Developes pre-metastatic niches

as cytokine) in the lungs

SAA3 TLR4 Lung ECs - Develops pre-metastatic niches in the lung

Versican TLR2/6 MDSCs TNF-a, IL-6 Enhances metastasis of the Lewis lung cancer (LCC)

DAMPs TLRs Cell type Cytokines Anti-tumor functions

HMGE1 TLR2 Intra-tumor DCs IL-6, TNF-ct Enhances clonal expansion, infiltration of T cells and tumor killing

HMGE1 TLR2 Macrophage, DCs IL-1[3, IL-6, IL-10 from Mg, and TNF-  Induce pro-inflammatory cytokine secretion and expression of co-

a in DC. stimulatory molecules

HMGB1 TLR4 Intra-tumor DCs IL-6, IL-12, TNF-a, IFN-y Increased Dc maturation, tumor antigen processing and cross
presentation

HMGN1 TLR4 DCs IL-6, IL-12, TNF-a, IL-8 Promotes activation and recruitment of antigen specific DCs

HSP70 TLE4 Mouse LCC, DCs from CCR7, CXCR4 Releases chemokine to attract DCs and T cells into tumor, promoting anti-

tumor tumor immunity

HSP70 - T cells Granzyme B Enhances the cytolytic activity of CD4™ and CD8" T cells

SP-A TLR2/4 TAMSs Reduced TNF-a Tumor suppression by M1 polarization and NK cell recruitment

Uric acid  TLR2/4 DCs IFN-y Enhances anti-tumor activity of DCs by CD80 and CD86 up-regulation,
and CD8* T cell activation

Cytokine. 2017 Oct 9. pii: $1043-4666(17)30296-X.
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Nucleus 7 Tumor cell

¢‘ TAS

Exosomes

Can be used Antitumor = P
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....... pulsed with TAs v

@

e
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Resistance to
antitumor drugs

T cell apoptosis

T cell apoptosis

MDSC
s ‘S
Tumor =
survival &
growth Tumor immune
— { NKD2D NK, CD8 cells
| TCR signaling | NK, CD8 cells

- Expert Rev. Clin. Immunol. 10(1), 41-62 (2014)
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Systemic immunity Tumour genome and epigenome

Innate and adaptive

Priming of Tumour burden
immune response type of genetic @f'\
-Srez APCs + influepnce of and epigenetic oo ‘0 Jurmoue cell

o =3 Host Polymorphisms alterations %E
Ability of tumour to O

evade immunity

MHC expression

IFN signaling, IDO, etc. W
Metabolic factors

Glucose, LDA, Epigenetic changes

oxidative stress

Density and phenotype
of peripheral immune cells

Soluble factors affecting

host responses Ability to exclude

immune infiltrate

Wnt/B-catenin ~ Tumour
microenvironment

Stress hormones,
glucocorticoids

Environment
Internal/external factors Antigenic
simulation
and tolerance

Cellular components
promoting and

inhibiting immunity
MDSCs, TAMs, CAFs

/)(5\* ® %oa, Q\D‘*
Maturation/inhibition  cytokines/soluble factors

of peripheral antigen j, tymour microenvironment
presenting cells VEGF, IL-6, IL-17, TGF-B
O|O|O[O|O|O|O

British Journal of Cancer (2017), 1-7 | doi: 10.1038/bjc.2017.136
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Genetic biomarkers
_ » Dragnostic and therapeutic

IAWmoxpnom]} antigen (biomolecules)
bo.odbiom.rm
—’ o 5 Stic
Immnm| and therapeutic
Metabolic biomarkers
Imm I_’mw
/ S——
Uncontrolled Do-lwhod Altered
proliferation h metabolism vascula rization

] Maxillofac Surg. 2016 Jan-Jun;7(1):17-20.

Table 1: Classification scheme
Marker

Hormones
Calcitonin
Catecholamine
Ectopic hormones
Human chorionic gonadotropin

Oncofetal antigen
o fetoprotein

Carcino-embryonic antigen

Isoenzyme
Prostatic acid phosphatase
Neuron-specific enolase
Proteins
Immunoglobulins
PSA, PSMA
Calcium-binding protein MRP14
CD59
Profilin 1
Catalase
Mitochondrial markers
mtDNA

Mucin and other glycoprotein
Cancer 125
Cancer 19.9
Cancer 15.3

New molecular markers
p53, APC, RAS mutation in
stool and serum
p53, RAS mutation in sputum
and serum
P53 mutation in urine
p53, RAS mutation in stool and
serum

of tumor markers

Associated cancer

Follicular carcinom thyroid
Pheochromocytoma
Paraneoplastic syndrome
Trophaoblastic tumor and
nonseminomatous testicular
tumor

Liver cancer and cancer of
testis

Cancer of liver, pancreas,
lung, stomach, and heart

Cancer prostate
Neuroblastoma

Multiple myeloma
Prostate cancer
0SsccC

0sccC

0SCC

0scC

Breast, colon, esophageal,
endometrial, head and neck,
liver, kidney, leukemia, lung,
melanoma, oral, prostate, and
thyroid cancers

Ovarian cancer
Colon cancer
Breast cancer
Cancer colons

Lung cancer

Bladder cancer
Pancreas cancer

PSMA: Prostate-specific membrane antigen, PSA: Prostatic-specific antigen,
0OSCC: Oral squamous cell carcinoma, MRP14: Myeloid-related protein14,

APC: Adenomatous polyposis coli#®
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Esophagus

CEA
HER2/neu
SCC

Thyroid

Calcitonin
CEA
Thyroglobulin

Bone

BAP
Osteocalcin

Lungs

CEA
SCC
NSE
Cyfra 21-1
TPA

Breast

CA15-3

CA27.29

CEA

ER

HER2/neu

PR

Transferrin receptor
uPA

PAI-1

Bile duct

CA19-9
CEA
CA72-4

Pancreas

CAl1S9-9
CEA

Liver

AFP
CEA
Ferritin

Carcinoid

5-HIAA

Gastrointestine

CA15-9
CA72-4
CEA

Bladder

hCGB
CEA
NNMP22

Ovary

AFP
CA15-3
CA125
HE4

Uterus

SCC
CEA

Prostate

PSA

Colon

BRAF VE00E
CA18-9
CEA

Melanoma

$100

Testes

AFP
hCGB

http://www.antibodlies-online.com
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OA |Alpha-fetoprotein AFP
OA |Carcinoembryonic antigen (CEA) CEACAMS5 . . . .
OA |Carcinoembryonic antigen (CEA) CEACAMG6 . . . .
OA |Carcinoembryonic antigen (CEA) CEACAM1 . . . .
OA |Carcinoembryonic antigen (CEA) CEACAM7 . . . .
TA |5-HIAA -
TA |(CA15-3 MUC1
TA |(CA19-9 - . e .
TA |CA27.29 MUC1
TA |(CA72-4 - .
TA (CA125 MUC16 . £
HR |Beta-human chorionic gonadotropin (hCGB) CGA, CGB
HR Calcitonin CALC1
HR (Chromogranin A (CgA) CHGA =
HR |[EGFR mutation analysis EGFR .
HR Estrogen receptor (ER) ESR1
HR |[Estrogen receptor (ER) ESR2
HR HER2/neu ERBB2 | B
HR (Osteocalcin BGLAP o
HR Progesterone receptor (PR) PGR
HR [transferrin receptor TFRC
HR |transthyretin TTR -
]
ALL Acute lymphoblastic leukemia CD  Carcinoid GIC Gastrointestinal cancer MY Multiple myeloma THC Thyroid cancer OA Oncofetal antigens
AML Acute myelogenous leukemia CML Cutaneous melanoma GCT Germ cell tumor NET Neuroendocrine tumor ~ UBC Bladder cancer TA Tumor associated antigens
BDC Bile duct cancer CLL  Chronic lymphocytic leukemia HC  Liver cancer NTC Nervous tissue cancer UC Uterine cancer HR Hormes and receptors
BNC Bone cancer CRC Colorectal cancer LC  Lungcancer PC  Prostate cancer EM Enzymes and modulators
BRC Breast cancer CSC Cancer stem cell LY Lymphoma SC  Skin cancer ST Serum and tissue proteins
CAC Cholangiocarcinoma EC  Esophageal cancer MM Mucosal melanoma TC  Testicular cancer CS Cancer stem cells

http://www.antibodlies-online.com
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Alkaline phosphatase (BAP) ALPL .

BCR-ABL fusion gene BCR/ABL1 )

BRAF V600E BRAF . .

KIT KIT . .

[KRAS mutation analysis KRAS .

Prostate-specific antigen PSA -

Lactate dehydrogenase LDHA .

Lactate dehydrogenase LDHB ;

Lactate dehydrogenase LDHC .

Neuron specific enolase (NSE) ENO2 .

Nuclear matrix protein 22 (NMP22) NUMA1 .
plasminogen activator inhibitor (PAI-1) SERPINE1 -

Scc SERPINB3 .

SCC SERPINB4 .

Urokinase plasminogen activator (uPA) PLAU

Apolipoprotein Al APOA1

Beta-2-microglobulin B2M - - .

Cytokeratin fragments 21-1 (Cyfra 21-1) KRT19 L . . o
Epididymal secretory protein E4 (HE4) WAP5

Ferritin FTL, FTH1

Fibrinogen - .
Fibrin D-dimer - .
S100 S100A1 .

Tissue polypeptide antigen (TPA) - .
Thyroglobulin TG -

Aldehyde dehydrogenase ALDH1A1 . . . .

CD20 MS4A1 .

CD24 CD24 .

CD44 CD44 . .

Nestin NES . .

ALL Acute Iymphoblasﬁc leukemia CD  Carcinoid GIC Gastrointestinal cancer MY Multiple myeloma THC Thyroid cancer OA Oncofetal antigens

AML Acute myelogenous leukemia CML Cutaneous melanoma GCT Germ cell tumor NET Neuroendocrine tumor ~ UBC Bladder cancer TA Tumor associated antigens
BDC Bile duct cancer CLL Chronic lymphocytic leukemia HC  Liver cancer NTC Nervous tissue cancer UC Uterine cancer HR Hormes and receptors
BNC Bone cancer CRC Colorectal cancer LC  Lung cancer PC  Prostate cancer EM Enzymes and modulators
BRC Breast cancer CSC Cancer stem cell LY Lymphoma SC  Skin cancer ST Serum and tissue proteins
CAC Cholangiocarcinoma EC  Esophageal cancer MM  Mucosal melanoma TC  Testicular cancer CS Cancer stem cells

http://www.antibodlies-online.com
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