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Bioactive compounds from different sources have shown
anti-cancer activity by directly targeting cancer stem cells.
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Cell culture

Treatment
with extracts
with potential
biological
activity

Evaluate bioactivity

Measure proliferation and metabolic capacity
using MTT assay
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O€& MOVTEAQ KUTTOPOKOAAIEPYEIOG
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EKTILNON KUTTOPOOTOTLKOTNTOG
EKXUALOHATWYV
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Katavonon gnxaviopuou dpAong Kal NOPIaKAG
onuAaTodoTnoNng
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B100paOTIKEGC EVWOEIGC OpOUV O

KUTTOPIKO JOVOTTATIO
« BiodpaoTikeg evwaoelg Trapeutrodidouv Tic COX (1
Kal 2)

* ApoUV OTOV KUTTOPIKO METAPBOAICHO (MECW
PI13k/Akt/mTOR)

« Emnpedalouv Tov KUTTOPIKO KUKAO (11X cyclins/CDKSs)
« ETrnpeadouv TOUC uNXAVIOHMOUC ATTOTTITWONCG




In vivo povTEAQ eKTIiNNONG BIOOPACTIKOTNTAG
KOTA TOU KOPKivou: Xxenografts
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In vivo povTéAa eKTiNNONG BIOOPACTIKOTNTAG:
YEVETIKA MOVTEAQ KAPKIVOU

1990: 1997: 2000-+: 2005+: 2015:
ApcMin A pCc580s/580s ApCc580s Serrated models Organoid/Spheres
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Apc Pik3cA BrafVe0oE
Apc TGFBR1/2-/- BrafVe600E Tp53

Invasive
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more metastases

Whole crypt
conversion

Serrated tumours,
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MovTéAQ XNMUIKNG KAPKIVOYEVEONG
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Macrophages - gatekeepers
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Macrophage phenotypes
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MeAEtn aviipAeypovwdouc dpaong o€ eEAKwoN
KOAiTLO QL
DSS-induced inflammatory bowel disease

Administration of DSS in the water

»

Day 0 @ Day 6 Day 10

1

END of study

-Analyze cytokines

-changes in inflammatory cell
populations by FACS

-tissue histology
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MeAETN TNG EMIOPOAONG EKXUAICHATWY QUKWYV OTNV EVTEPIKN
QAEYHOVI XPNOIHOTTOIWVTAS TO HOVTEAO TNG EAKWOOUG KOAITIOOG
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Nitric Oxide
> lMpo-peAypovwdeig
Kurrapokiveg

AvTi-pAgyuovwoeis
Kurrapokiveg

MeraBoAIkn @Asyuovi: o pOAOC TWV AITTOKUTTAP WV

Pre-adipocyte Mpo-psAyupovwdsic Kurrapokiveg
Arrrokiveg (leptin, adiponectin etc)

= ||  Adipocyte

AvdAuon BIodpacTIKOTNTASC EKXUAICUATWY O NEYAAN KAINAKA yia avTi-
PAEYNWVWVOEIS KAl avTI-AITTOYyOVES OPACEIC

EmiAoyn ekxUAIOUATWYV YIa EKTEVH) avaAuon BIoSPACTIKOTNTAC O MIKPN
KAiyaka kai in vivo avaAuoeic
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EKTiHNON TNG avTI-@AEYMOVWOOUG Kal aVvTI-AITTOYOVOU dpAonG o€ HOVTEAO

O1aBATN TUTTOU 2 KAl HETABOAIKNAG PAEYHOVAS HECW diauTag pE UPNAG AlTTapd
O& TTOVTIKIO

Glucose Tolerance Test
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Long term HFD (N=10) * 34.11 * 1.395
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Long term ND (N=8) 24.98 =+ 0.4825
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AvdAuon B1odpacTikOTnTag Kail aloAoynon opyavikwv EKXUKAIOUATWY UIKPAS
KAiyakag

Ekrevnc aloAdynon B1odpacTiKOTNTASC ATTOUOVWOEVTWY PUOTIKWY TTPOIOVTWY (I
EMIAEYyuEVWY KAQOUATWY) ATTO EKXUAiouara
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MeAETn SPAOTIKOTNTAG EKXUAICHATWY OTNV d1a@OpPOTToinon
AITTOKUTTAPWYV KaI TV TTOXUCOPKIO OE MOVTEAO TTAXUOCAPKIOG

Pre-adipocyte Mpo-psAyuovwdsic Kurrapokiveg
Arrrokiveg (leptin, adiponectin etc)

= || Adipocyte



3T3L1 cells as adipocyte differentiation model
3T3L1 pre-adipocytes + Differentiation cocktail - adipocytes after 2 weeks
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Adiose tissue of mice fed on the Normal Diet

Adipose tissue of mice fed with High Fat Diet
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O pOA0¢ TNG OIATPOPNCS KAl OIATPOPIKWYV
CUNTTANPWHMATWY OTO EVTEPIKO
MIKpOBiwua
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Diet alters gut flora
Altered gut flora affects inflammation§
Q Inflammation alters gut flora

Obesity-induceg inflammation is
affected by the gut flora
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Dysbiosis in Commensals

l

Factors Responsible

Inflammation
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Function of gut flora
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Gut lumen environment Intestinal mucosa
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MICROBIAL INFLUENCE

Research by Patrice Cani, at the Université Catholique de Louvain in Brussels, has shown that,
in mice, a decrease in the population of bifidobacteria species in the gut causes the tight
junctions between the cells of the gut lining to loosen. The loose junctions increase the gut's
permeability and allow lipopolysaccharide (LPS) from these microbes to leak through the gut
wall. The resulting metabolic endotoxaemia causes a low-grade inflammation and can induce a
number of metabolic disorders — including the insulin resistance that characterizes T2D.

Gut wall

——> | Liver
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= Inflammation
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- Steatosis

T-cell = Insulin resistance
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Segmented The presence of SFB in the gut An abundance of
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bacteria (SFB) compartment in the lining of prevent T1D by
can affect the the small intestine in which preventing pancreatic
maturation of T-helper cells differentiate and islet cell damage

T-helper cells. mature into Th17 cells. caused by Thl cells



Probiotics support intestinal homeostasis
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Energy metabolism

. Production of metabolites (SCFA; vitamins...)

. Modulation of signaling pathways

(GPR41/43; ChREBP/SREBP-1c; AMPK; ANGPTL4)

. Bile salt deconjugation/secretion

Mucosal barrier

. Modulation of TJ/AJ

. Stimulation of mucus secretion

. Temporary adhesion to epithelial cells

Immuno-modulation

. Recruitment of anti-inflammatory immune cells
. Stimulation of macrophages

. Production of immunoglobulin A (IgA)

w e - <41 0 - om0 > v

\ Interaction with gut microbiota

. Production of bacteriocins

. Production of nutrients used by other bacterial groups .

Modulation of energy absorption

(quantitatively and qualitatively)
=>M fat mass accumulation and cholesterol
=> glucose tolerance and insulin sensitivity

3 Gut permeability
=>3M metabolic endotoxemia

S

Decrease of low-grade inflammation
& anti-inflammatory cytokines
3 pro-inflammatory cytokines

Inhibition of pathogen colonization

Modulation of gut microbiota
populations and diversity
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Disease affects gut microbiome
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Obesity-Cancer-Gut flora

ca er

L7\
& X
undernutrition malnutrition overnutrition

(n-3 PUFA deficien

(high lipids/high carbohydrates)

N muscle atrophy
3 cancer cell proliferation N inflammation 3 steatosis N fat mass
N cachexia




Therapy
promotes
dysbiosis:
potential
treatments

Personalized longitudinal microbiota modelling for precision chemotherapy: microbiome-enhanced trial
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Cancer immunotherapy is
improved with a healthy gut
microbiome



Microbes Intestinal tract Immune function change
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Gut microbiome affects insulin sensitivity

FIAF/AMPK FIAF/AMPK
fatty acid fatty acid
oxidation oxidation
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Parameters affecting gut microflora

Host

Genetic background
Sex

Age

Immune system
Gut motility

Diet

Nondigestible carbohydrates
Fat

Prebiotics or probiotics

Treatment
Antibiotics
Gastric bypass

Gut microbiota

Changes in microbial metabolism
Saccharolytic activity
Production of bile acids

Changes in composition (phylogenic)
Phyla: Bacteroidetes and Firmicutes
Class: Mollicutes

Species or genera:

Bifidobacteria

Faecalibacterium prausnitzii
Lactobacilli

Host

Changes in phenotype

Fat mass development
Glucose tolerance

Insulin sensitivity
Inflammation

Steatosis

Satiety and energy efficiency



UNIVERSITY OF CRETE
SCHOOL OF MEDICINE

Effects of gut microbiota in health an
disease

Harry J. Flint, Karen P. Scott, Petra Louis & Sylvia H. Duncan
Nature Reviews Gastroenterology & Hepatology 9, 577-589 (October 2012)

Health Microbial products or activities Disease

= SCFA production, vitamin synthesis

= Influences on energy supply, gut hormones, satiety,
energy expenditure

= Lipopolysaccharide, inflammation

= Butyrate production, phytochemical release Cance or
= Toxins. carcinogens, inflammation

= SCFA production, intestinal pH, bacteriocins,
competition for substrates and/or binding sites
= Toxin production, tissue invasion, inflammation

= Balance of proinflammatory versus anti-inflammatory
signals, development
= Inflammation, immune disorders

] = Metabolites (SCFA, gases) from nondigestible carbohydrates ]

[ = Lipid, cholesterol metabolism ]

o -




Diet alters gut microbiota

Low-fat, high-polysaccharide High-fat, high-sugar
(CHO) diet (Western) diet
VD

@ Bacteroidetes

, Firmicutes

@D Mollicutes

Changes in gut microbial ecology:
« reduction in Bacteroidetes and proportional increase in Firmicutes
- dramatic fall of overall diversity
- bloom of a single class of Firmicutes: the Mollicutes
Alterations of metabolic potential:
- enrichment for phosphotransferase systems: import and fermentation of simple sugars
- enrichment for genes encoding beta-fructosidases
- depletion for motility genes, e.g. bacterial chemotaxis, motility proteins, flagellar assembly
Consequences:
» increased capacity to import “Western-diet”-typical carbohydrates
= increased capacity to metabolize imported sugars to short-chain fatty acids
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Effect of diet supplementation on microbiome Phyla

100-
Phylum
. D_1__Bacteroidetes
. D_1__Deferribacteres
. D_1__Epsilonbacteraeota
. D_1__Firmicutes
. D_1__Proteobacteria

~
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Relative Abundance (%)
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ut-Brain axis
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* To pikpoRBiwua eTnpealetal ATro TO
QVOOOTIOINTIKO KAl TO AVOCOTTOINTIKO ATTO
TO MIKpORiwua

* H diatpoPn etTnpeddlel Aueca 1O
MIKpORiwua

* To pikpoRiwua aAANAETTIOPA E VOOOUC
KOl CUVEIOQEPEI OTN BepaTreia



