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BIOCEV Nové produkty na trhu

* Analogie Freshness index FARMA
PRUMYSL

« NOVE VYROBKY UVEDENY NA TRH
V POSLEDNICH 5 LETECH

» REFORMULCE, NOVE VYROBKY

» LEGALNI LIMITACE

« MOZNOSTI PRO INOVATIVNI FIRMY




BIOCEV Spoluprace s R&D

Vysoke naklady na vyvoj

Spoluprace s akademickymi institucemi
Pozice me firmy

Sledovani trendu

Reformulace

Nove vyrobky

Spoluprace
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« Award for innovative products 2018
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BIOLEV Why develop new products?

— How do you know when you need new products?

 slow growth or no growth (to improve sale)
« consumer demand for change

* tight competition

* market change (to lower prices)

* higher-than-normal turnover in sales force
 fewer inquiries from prospective customers
* some competitors leave the market

* |aboratory detection problem
 engineering technology

 production improvement

* packaging improvement



World Food Innovation Awards 2018:
BIOCEV winners revealed

* Best artisan product

nejlepsi remesiny (domaci) vyrobek

* Buckley & Beale — Sprouted Genius
Crackers

* Finaliste
Bfresh spitiko - rucni napoje
Dawn Meats - Vintage Reserve Hovezi
suche



BIOCEV Best brand extension/limited edition

 Arla Foods — Arla Protein Pouch
 Finalists

* Inner Mongolia Yili — Ambposial Flavored
Greek-style Yoghurt
Purbeck Ice Cream — The Jurassic Range



BIOCEV Best children’s product

* For Aisha — Infant tray meals
* Finalists

* Brownes Dairy — ‘A Hint Of range of milk
Freedom Foods Group — Messy Monkeys
Whole Grain Bites
Global Food Industries — Chicken Quinoa
& Kale Nuggets
Little Dish — Cooking Sauces




BIOCEV Best convenience food

* Veg of Lund — My Foodie

 Finalist

 Arla Foods — Arla Protein Pouch
KLG Spice — Gold Cardamom Fruitas
Mondi — SteamFast



BIOCEV Best health/wellness product

 Turmeric Merchant — Turmeric Paste

 Finalists

* Blendi — Blendi Smoothies
Buckwheat Healthcare Products Pte Ltd —
Nutraceutical Berries Juice
Oatlaws — Power Oats Pro
Superfood Nutrition — Plant Based Protein

Water
WhyNut? WOW



BIOCEV Best technology innovation

 Alberts — The Smoothie Station

 Finalists

* Nima — Gluten Sensor
OAL — APRIL Robotic Weighing Station
QualityFry — Fast Chef Elite +
Veg of Lund — My Foodie
Yili — Shuhua lactose-free milk



BIOCEV

Widespread
distrust has
Increased the
need for food
and drink
manufacturers to
be forthcoming
about their
Ingredients,
production
processes, and
supply chains.

SE L=
FULFILLING
PRACTICES

As more consumers find
modern life to be hectic
and stressful, flexible
and balanced diets

will become integral




CLEAN PACKAGING

REGIONALARTISAN DAIRY RETAIL EXPERIMENTATION ULTRA-PERSONALIZATION
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BI0CEV Recent food trends

August 26, 2018

Vegan Meat Is the

New Food Trends That Will
Change the Food Industry in
2018 | Quantzig

e — — L]
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By Movotaste R&D Team | August 25, 2018 | Food trends

growth and new and
established omnivore brands
are taking a chance with new
product launches seemingly

every week, ...

¥ Quantzig

www.blocev.eu



BIOCEV Top innovative products

Wwww.biocev.eu



BIOCEV Mushroom grinder

 Le moulin a champignons from Sabarot looks like a regular old pepper
or garlic grinder, but it’s full of mill-dried mushrooms instead. Use it to
season your next batch of rice or eggs, or even to elevate a steak or

buraer.
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@ BIOCEV Quinoa in the shape of a sausage

There’s a definite vegan movement going on these days, and it’s no secret that quinoa is a
great protein source for those avoiding meat. So it makes sense that more and more
companies are trying to use it as a meat replacement. These quinoa and cereal
“sausages,” (also from Sabarot), can be sliced and fried much like regular old frankfurters.
Except they’re gluten free and a heck of a lot better for you.

: ( ”“iimon i

Lo peme galette de quinoa
prele en 5 mmutes
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@ BIOCEV Meat reduction or more, Flexiterians

2017 saw a significant jump in the number of flexitarians’ - people who consume reduced levels of animal
products. Interestingly, data suggests that consumers are also making the more challenging transition to vegan
diets.

2016 VEGAN FOOD

LAUNCHES BY COUNTRY MINTEL

o)
18% 17%

3% 3% 3%

Germany us UK France  Taiwan  Canada South Africa Italy Spain Austria

WWW. tSOURCE: MINTEL GLOBAL NEW PRODUCTS DATABASE



BIOCEV Science based food

Food made from technology — such as cell-cultured meat and highly
realistic plant-based meat analogues — is no longer the stuff of science
fiction. A few futuristic productis are already in stores and restaurants, and
more will soon be on the way as companies work to develop and scale up
state-of-the-art foods to meet the public's growing appetite for these
innovations.
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BIOCEV Cholesterol-free plantain chips

used to think plantain chips were a great potato chip substitute...
which come in a variety of fresh flavours and aren’t just cholesterol
free, but they’re also void of saturated fats and gluten. Now that’s what
we call a snacking win.




@ BIOCEV Flavoured sugar cubes

* Move over specialty teas, there’s a new flavour bomb in town and it’s about to change tea
time forever. Taj Food’s Sugar Cubes come in a variety of flavours, but the saffron variety
is unlike anything you’ve probably ever seen before. The product is 100 per cent natural
and comes in are-sealable package, and is perfect for experimenting with new baking
flavours.




12 innovative food and drink
BIOCEV products launched in Poland in 2017,

2018

* Vegan Cola DrinkLaunched by Vitamizu

| * Vegan Cola fits the plant-based eating trend
! by featuring an overt vegan claim and green-
' themed packaging design. This new drink is
free from preservatives and gluten, is
sweetened with a mixture of cane sugar and
stevia, and addresses the growing interest in
healthier formulations. Mintel research shows
that almost four fifths of Poles are concerned
about artificial ingredients in carbonated soft
drinks whilst nearly three fifths consider
carbonated soft drinks to be ‘better for you’ if
made with natural ingredients



BIOCEV Ocenéné produkty, Polsko 2018

— VITA-MINK)

" JOGURT MARCHEWKOWO-OWOCOWY
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@ success of gluten-free products

%?I%Yl The lactose-free movement
e Jalna Lactose Free Wholemeal Vanilla
Yoghurt

* Innovation and an extra focus on their natural health
benefits is needed to create a point of difference.

Bakoma
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Specific age range
Bakoma Senior Active Forest Fruit
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Waho‘]ogur‘ttl Yoghurt with Calcium and Vitamin
D from Poland contains calcium and
vitamin D for maintaining healthy
bones, proper muscle function and
the of the immune system.
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BIOCEV

10 innovative food and drink
products launched across the globe

 Cultures for Health Real Cream Cheese

Kit, USA

Cultures for Health sell cultures
that allow consumers to make at
home fermented foods and drink.
This product makes a soft and
mild-tasting cream cheese by
just adding milk. More than the
product itself, it is the experience
of making the cheese that should
appeal to consumers,
particularly experience-seeking
Millennials.



BIOCEV

SOULFULL

deliciously healthy

+ Baked

a «Z No

Muesli Preservative

MASALA

§:5 High Fiber €\ Multigrain

www.blocev.eu

Soulfull Desi Masala Muesili, India

* A ready-to-eat muesli

made with multi grains
and a spice mix
Including coriander,
turmeric, cumin,
fennel, fenugreek,
black pepper, nutmeg
and red chilli. The
muesli is said to taste
good with Dahi curd, a
variety of yogurt
popular in South Asian
countries.



Tohato Masho Umedusa Sour Potato
BIOLEV Snack, Japan

* Providing consumers
with fun, punchy
flavours and
memorable tingling
sensations, these
extra sour potato
snacks feature plum
extract.

BT




@%@ Unif Rock Salt and Cheese Milk Tea
m RINEFEV Drink, China

—  Cheese tea has boomed in the
e last couple of years, moving from
the streets of China, Hong Kong
and Taiwan to Western
destinations such as New York
and London. This product takes
the concept of cheese tea and
translates it into a ready-to-drink
format. The milk tea contains
selected Denmark cheddar
cheese and purified Himalayan
rock salt, which gives it a slightly
salty taste.




BIOCEV

PINKY-BIO-
EINHORN-SUPPE

Jérome Pinky Organic Unicorn Soup,

Germany

This vegetarian organic product
represents a fun new direction for
the soup category, with a vibrant
pink hue and a fun cartoon
unicorn on its label. It taps into
Mintel's Trend ‘Eat With Your
Eyes’, which highlights how food
companies have an opportunity
to create products that engage
more senses than just taste.
The pink shade is natural and
comes from beetroots and
carrots.



Pimp My Salad Byron Bay Cashew
BIOCEV Parmesan Topping, Australia

* This product is made to be
sprinkled onto a dish like
consumers would handle
Parmesan cheese. It
contains a finely ground
combination of cashew

nuts, sunflower seeds,

1 kale, lemon peel, and

Himalayan pink salt,

e making it suitable for

e e vegans.
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GLOBAL FOOD & DRINK TRENDS
BIOCEV fDS

* Pepsi Strong 5.0
GV Cola Drink was
relaunched In
Japan with rich
flavour, the highest
carbonation to
provide a strong
and refreshing
sensation and high
levels of caffeine.

iSTRON

Q/ s06v /COLA




BIOCEV

* Nature Dent Sugar
Free Chewing Gum

 from lran iIs made
with a 100% natural
gum base and
Includes natural
herbal extract for a
formulation that Is
sald to relieve stress.




Consumers seeking more routine
BIOCEV relief from stress will change the
definition of “permissible.
* Innocent Raspberry, Cherry
* & Apple Morning Juice from
* France is made with goji berries

 and added vitamins B1, B2, B5,
e B6, a combination that is said

innocent |

w7324 B ° toreduce fatigue and stress to
* help consumers get a boost in

* the morning




BIOCEV Power to the Plants

* Available in Japan,
Meiji White
Café GABA Coffee
contains 28mg of the
neurotransmitter
GABA, which Is often
claimed to provide
mental balance and
relaxation.

[PES—
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Role of sugars and challenges in reducing sugars
%) BIOCEY in soft drinks

¢ taste profile of all flavoured soft drinks is generated as a combination of the sweetening ingredient (normally
sucrose) and the acidulants

Sugars

functionality in
soft drinks

Sweetness Shelf life

Viscosity

Figure 1: Functional properties of sugars in soft drinks



Trend

Pristim krokem ze strany Coca-Coly ma byt naplnéni dalSiho zavazku
UNESDA, kterym je priumérné snizeni cukru v portfoliu sycenych napoju
0 10 procent do roku 2020.

Slazené napoje se podle uzavieného zavazku asociace UNESDA
stahnou ze zhruba 50 tisic strednich Skol v Evropé. V tuzemsku jde o
priblizné ¢&tyfi sta Skol.

Zdroj: https://ekonomika.idnes.cz/coca-cola-automaty-skoly-089-
[test.aspx?c=A180903 134409 ekonomika fih
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@@ BIOCEV
NUTRACEUTIKA A

FUNKCNI POTRAVINY

l Funkéni potraviny

V soucasné dobé si spotrebitel stale vice uvédomuje
dllezitost prispivani potravy k:

= ZlepsSeni kvality zivota
= Zdravi

® Redukeci rizikovych faktoru zpusobujicich chronicka
onemocnéni, stres, zatéz z Zivotniho prostiredi

www.blocev.eu



BIOCEV Tlak regulacnich autorit a zakaznik

I Vyvoj novych potravinarskych vyrobku

= S mensim mnozstvim cholesterolu

= S vyssim mnozZstvim antioxidant(, vitamin(, balastnich latek
= Se specifickym profilem mastnych kyselin

Specialni potravinarske vyrobky, potravinarske inzenyrstvi
= Se specialnimi funkcnimi aditivy

" Dietni potraviny

" Potraviny pro osoby s vrozenym selhanim traveni

= Potraviny pro specialni skupiny osob (napr armada)

= Zdravotni potraviny pro pacienty v nemochicich



BIOCEV Definice

I Funkcni potravina Functional food

" Potraviny obohacené o vétsi mnozstvi biologicky
aktivnich latek, nez se nachazi v jejich standardni
podobé. Vétsinou obsahuji urcité vitaminy nebo
mineraly. Dodava organismu procentni ¢ast
doporuceného denniho prijmu.



BIOCEV 2018

Nutraceutika
Prirodni
Nenavykova

. Bez vedlejSich ucinku
Farmaceutika )

Dostupna bez predpisu
Uméla/chemicka Bez navstévy Iékare

Riziko navyku PFiznivé plsobeni na cely organismus
Casté riziko vedlejsich G&inkd Nezpd=obuiiaiergie

U velké Casti I€kd je nutny predpis p05n0 yzivat s I6ky (ve vétsing pripadi)
Obvykle nutna navstéva lekaie
Omezeny specificky Gcinek
Zvyseny vyskyt alergii
Kombinace s dalSimi léky nemusi byt dobre snasena

MozZnost vybéru z nabidky
Dostupnost srozumitelnych informaci

Bez vlastni volby, na doporuceni lIékare

www.blocev.eu



@@ BIOCEV Vyznamni funk&ni potraviny

| Obiloviny (cerealie) " Semena Inu

¥ Cibule a ¢esnek

* Penitné otruby " Caj
* Ryze " Rostlinné oleje
* Oves " Mléko a mlé¢né vyrobky
Alternativni plodiny " Vejce
* Amarant " Rybi tuky
* Quinoa N -
Q "\yrobky se zvySenym obsahem vlkniny
* Pohanka

" Kysané mlécné vyrobky - probiotika
" Specialni tuky - w-3 a 6 MK

" Funkcni potraviny vhodné pro snizovani nadvahy -
nizkoenergetické



! Nejzndméjsf funkéni potraviny

" Pecivo obohacené o kyselinu listovou (pomaha v
prevenci srdecniho onemocnéni a defektt patefe u
novorozencl)

" Jogurty obsahuijici specidlné vybrané bakterie

"Rizné pomazankové tuky s pfidavkem rybiho tuku
popf. rostlinnych ingredienci (fytosteroly) snizujicich
cholesterol

iysoce specificke: detska wzivy nebo tav. ,sportovni vyziva",
Glutenova intolerance - formy FP, ktere neobsahuji lepek
FP pro stale rostouci skupinu diabetikd

Pro vegetariany a detske aler%ikv -sortiment “OVidl. robk
(napr. mandlove mieko, bezlepkove pecivo a cukrarske
produkty)

Tuzemské virobky: BEZLEPKOVE MUSL TYCINKY, wynikajiitaké
snizenym obsahem energie.

PSenicné otruby — nerozpustna vldknina, preventivni
ucinky na organismus — nejcastéji je propagovana
prevence zacpy, vyznamné snizuje riziko vzniku
rakoviny tlustého streva

Ovesné otruby - sniZeni rizika rakoviny prsu.

Ryze - dobre stravitelnd, kvalitnéjsi spektrum bilkovin.

RyZové otruby (bilkoviny, tuky, vlidknina, mineraly a
vitaminy), pro vyzZivu se vyuzivaji zfidka (jsou velmi
nachylné ke Zluknuti), zdrojem kvalitniho oleje, ktery
obsahuje vitamin E a dalezité mastné kyseliny
(palmitovou, olejovou a linolovou) — tyto latky maji
schopnost snizovat hladiny LDL cholesterolu.



BIOCEV 2018

Oves beta-glukan (slozity polysacharid, v endospermu obilek) - snizuje
hladinu LDL cholesterolu, neovliviuje mnozstvi HDL, snizuje hladinu
krevniho cukru

Len - vyuziti olej (Indie a Cina), nachylny k rychlému zluknuti
(obsahuje vysoke procento nenasycené kyseliny alfa-linolenove),

vysoky obsahem lignant, protirakovinné Gcinky (u nas semena Inu -
do peciva).

Amarant (tzv. psey}ducereél}ie - ,,nept:avé obiloviny” —botanicky mezi
obiloviny nepatri). Vysoky obsah bilkovin s temer optimalnim
slozenim (esencialni aminokyseliny), obsah beta-glukanu, vitaminu E

a tzv. skvalenu (komplex téchto latek je odpoveédny za snizovani LDL
cholesterolu).

Pohanka —vysoky obsah bilkovin (neobsahuji lepek), vitamin( B1 a B12
a flavonoidl (nejvice rutin, ktery zvysuje pruznost cévnich sten,
reguluje srazlivost krve a posiluje imunitni system).



BIOCEV Funkéni, epi potraviny

B Priklady inovace funkcnich potravin

Potravina Uéinek

Fermentovana mléka a jogurty s Zlepseni zaZivacich funkci
probiotickymi kulturami

Margariny, jogurty, syrove Rostlinné steroly a stanoly snizuji hladinu
pomazanky cholesterolu a riziko srdecnich chorob

Vejce obohacena omega-3 3 - 4 vejce za tyden dodaji télu takove mnoistvi n-3
esencialnimi mastnymi mastnych kyselin, které je doporucovano pro sniieni
kyselinami rizika srdecnich chorob.

Snidarniove ceredlie Pridavek kyseliny listové muZe snizit riziko narozeni

déti se spina bifida (vrozeny rozstép patere)

Chléb, tycinky typu misli Pridavek isoflavont muze snizit riziko vzniku
rakoviny prsu a prostaty, srdecnich chorob a
osteoporozy



m BIOCEV

} Priklady funkénich potravin

Prirodni rostlinné latky Zdroj Ucinek, zdravotni viiv
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BIOLEV Market opportunity

* Developing products targeting people:
— who are suffering from such chronic diseases
— high risk population

— Avoidance and prevention



BIOCEV Concept

Obesity

— too much fat/calorie in foods
 Low fat/calorie

Diabetes

— Too much sugar/high Gl foods
* Low sugar/low Gl foods

« CVD

— High cholesterol/LDL
« Raise HDL/omega3, etc



Proposed Global monitoring framework
Targets and indicators

Mortality between ages 30 and 70 due to
CVD, cancer, diabetes, and chronic respiratory disease

Inf:llcators 25% reduction

with

targets Physical
Hypertension Tobacco Salt inactivity
25% reduction 30% reduction 30% reduction 10% reduction

Ove rweight/obesity (adult, child, adolescent)

Raised total cholesterol

Other Raised blood glucose/diabetes
WHO
Adult per capita consumption of alcoholand heavy
core . e
Lo episodic drinking
indicators

Low fruitand vegetable intake

Cancerincidence, by type

Other country-specific indicators of NCD and related issues including social determinants of health

* All indi cators should be disaggregated by gender, age,sodoeconomicposition,and other relevant stratifiers

OECD Paris, 25-26/10/2012 g’@ World Health
A Organization



@utrigenetika a nutrigenomika

Food and Diet

_ . . Others
Flavonoids  Vitamins ~Amino acids  Fats  compounds

Metahoiea «. - e > Cell Signaling

\ Gene Expression /
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BIOCEV Nutrigenomika a nutrigenetika

www.blocev.eu



BIOCEV Nutrigenetika - definice

Nutrigenetika zkouma ucinek genetickych variaci na interakci
mezi stravou a onemocnénim nebo nutricnimi pozadavky.
Genetika ma zasadni ulohu pro identifikaci individualniho rizika
(predispozice) rozvoje urcitého onemocneéni.”“ Muller

M & Kersten S. (2003) Nature Reviews Genetics 4:315-322.

Nutrigenetika predstavuje védu zabyvajici se identifikaci a
charakterizaci genovych variant souvisejicich s riznou
odpovédi na ruzné nutrienty a zaméruje se na hledani
souvislosti mezi témito variace a stavem onemocnéni.” Mutch
D, et al. (2005) FASEB Journal 19:1602-1616.



@ éllggéénl enomika vychazi

z urcitych predpokladii

- Latky obsazené v potravé (mikro- 1 makronutrienty) pusobi primo
¢i neprimo na lidsky genom a méni tak jeho strukturu ¢i genovou
expresi.

e« Za urcitych okolnosti muze byt dieta U nékterych jedincu
vyznamnym rizikovym faktorem vzniku rady chorob.

e Nékteré z cilovych genu latek obsazenych Vv potravé hraji
pravdépodobné roli v nastupu, incidenci, pribéhu a zavaznosti

nékterych chronickych chorob.



Nutrigenetika
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« Molecular nutrition

e « Biomarkers

: _ « Home test kits Consumer insight surveys

Functional Foods | *Intemet dieticians /toracast that 33% of consumers
may be collecting and acting on

8 * Nutripharmacology nutrigenomic information
- X * Bioanalytical profiling by 2010

g General Diet « Health daims
R T « Geographic epidemiology
= * |dentify and document >

Yesterday Today Tomorrow

Figure 1. “The Future of Nutritional Science ", 1'}"0117 the American Diatetic Association, 2003.

Biomed Rev 17, 2000



B I D C E V Biotechnology and Biomedidne Centre
of the Acadenmy of Sdences and Charles University in Vestec

Nutri¢ni genomika vychazi
z urcitych predpokladu

» Mira vlivu diety na rovnovahu mezi stavem zdravi a nemoci muze
zaviset na konkrétni genetické vybavé jednotlivce.

 Nutri¢ni Intervence zalozena na znalosti jak konkrétniho
nutri¢niho stavu a potieb, tak genotypu (individualizovana vyziva)
muze byt uzita Kk prevenci, zmirnéni nebo léceni chronickych

nemoci.



Molecular nutrition

9/16/2018 57



Our “gene passports” and

nutrition

Optimal Nutrition
Individual genotype Rodesging b Food Pamd___
Functional phenotype o -

AB BB

- g———-—- -

Lifestyle

Improvement
Maintenance

Eat right for your genotype??”

Sor of Health

9/16/2018 .



Nutrigenomics

Ildentification of dietary signals
ldentification of dietary sensors
|dentification of target genes

*Reconstruction of signaling pathways

Small research groups Large research consortia

Small budgets Big monei l

9/16/2018 59

*Measurement of stress signatures
Identification of early biomarkers



Nutrients acts as dietary
sighals

Nutritional factors

Transcription factors

Gene transcription —Sigrratting througt]

sensor-mechanisms

v

Genes (normal genotype)

l Normal phenotype l

Energy Cell
homeostasis proliferation
Nutrient
absorption




SAM — S-Adenosyl -methionin

* koenzym mnoha methyla¢nich enzymii (nap¥. pri methylaci bazi v
DNA nebo methylaci RNA).

Sloucenina

Methionin

Kyselina listova

Vitamin B12

Vitamin B6

SAM-e (s-adenosyl-
methionin)

Cholin

Betaine

Potraviny, které je
obsahuji

Sezam, Spenat, ryby,
paraorechy, pepr

Slunec¢nicova semena,
listova zelenina, jatra,
drozdi

Maso, jatra, ryby

Maso, celozrnné
vyrobky, zelenina,
orechy

Doplinék stravy, v
potravinach nestabilni

ZIoutky, jatra, séja,
varene hoveZ| maso
kufeci, teleci a kriti

PSenice, Spenat, morské
plody a cukrova repa

Epigenetické GcCinky

SAM syntéza

Syntéza methioninu
Syntéza methioninu

Syntéza methioninu

primarni darce
methylove skupiny v
riznych reakci v téle
vcetné prenosu na DNA

Darce methylovych
skupin SAM

Snlzu1ete mnozstvi
toxickych latek
prostrednictvim SAM



Transcription-factor pathways
mediating nutrient-gene
Interaction

Nutrient
Macronutrients
Fats

Carbohydrates
Proteins
Micronutrients
Vitamins

Minerals

Compound

Fatty acids
Cholesterol

Glucose
Amino acids

Vitamin A
Vitamin D
Vitamin E

Calcium
lron
Zinc

Other food components

VAV T T

Flavonoids
Xenobiotics

Transcription factor

PPARs, SREBPs, LXR, HNF4, ChREBP
SREBPs, LXRs, FXR

USFs, SREBPs, ChREBP
C/EBPs

RAR, RXR
VDR
PXR

Calcineurin/NF-ATs nature
IRP1, IRP2
MTF1

ER, NFxB, AP1
CAR, PXR



Bioaktivni slozky potravy ovliviuji genetické i epigenetickeé déje
v bunkach, tkanich a organizmu

Carcinogen metabolism

Inflammatory - Hormone regulation

sponse L
re po . Cytochrome i ] — —
NADPH-P450 y Paso
cuddosec %whm‘
Siarng l /4 ‘%{
Sobrtate O ‘\
Hﬁ \
>’ s |
\ Pauurycm; i

7

Bioactive food
components

Cell differentiation

X Apoptosis

Figure 3. Bioactive food components can influence genetic and epigenetic events associated with a host of disease processes.



Chemopreventivni latky mohou byt ruzného puvodu

Nutrient group Example

Phytochemicals Carotenoids, flavonoids, indoles,
isothiocyanates, allyl sulfur

Zoochemicals Conjugated linoleic acid, n-3 fatty acids

Fungochemicals [3-glucans, lentinan, schizophyllan, and
other compounds in mushrooms

Bacteriochemicals Equol, butyrate, and other compounds
formed from gastrointestinal flora
fermentation

Trujillo E., J Amer Diet Assoc., 106, 2006



Slozky potravy indukujici apoptdzu nadorovych bunék

Table I. Dbietary agents shown to induce apoptosis of cancer cells in vifre or during chemopreventive intervention

Dietary agent

Major dietary source

Target'mechanism

EGCG

Curcumin

Genistein

Indole-3-carbinol

Resveratrol

Isothiocyanates

Luteolin

Lycopene

Anthocyanins

Delphinidin

Lupeol

Caffeic acid
phenethyl ester

Apigenin

Silymarin

Gingerol

Capsaicin

Organosulfur compounds

Green tea

Turmeric

Soybean

Cruciferous vegetables

Grape, red wine

Cruciferous vegetables

Celery, green pepper
and peppermint

Tomato

Pomegranate

Pigmented fruits and
vegetables such as
strawberry and pomegranate

Mango, olive and grape

Honey

Parsley, celery and lettuce
Milk thistle

Ginger

Red pepper

Garlic and onion

Activation of Fas

Enhancement of TRAIL-induced apoptosis

Activation of caspases

Release of cytochrome ¢ from mitochondria. inhibition of Bel-2

Feduction in tumor growth and increase in apoptotic markers in mice

TRAIL -induced apoptosis, activation of caspases

Release of cytochrome o from mitochondria

Increase in the number of apoptotic tumor cells in mice

Degradation of c-FLIP

Induced MMP change, caspase-3 activation and PARP cleavage

Downregulation of Bel-2 and Bel-X1L expression, activation of caspase-3

Downregulation of Bel-2, Bel-xL, IAP, X chromosome-linked TAP and FLIP

Downregulation of survivin, TAPI1, 1AP2, X chromosome-linked IAP, Bel-2,
THNF receptor-associated factor 1 and c-FLIP

Release of cytochrome ¢ from mitochondria, activation of caspases, induction
of p53-dependent transcriptional activation

Sensitizes TRAIL-induced apoptosis

Decrease in survivin, increase in Smac/DIABLO

Activation of caspases

Activation of p53 activity, induction of apoptosis in lung tissues, effect on
AP-1 and p53

Sensitizes TRAIL-induced apoptosis

Induction of TRAIL, along with Bid cleavage and the activation of caspases

Decrease in the expression of surviving

Release of c¢ytochrome ¢ from mitochondria

Effect on p53, activation of caspases, decrease in PCNA, increase in Bax

Bel-X L downregulation, mitochondrial release of cytochrome e, activation
of caspases

Shift in the ratio of Bax o Bel-2

PARFP cleavage. nuclear condensation and fragmentation. induced MMP change

Activation of caspases. increase in Bax, decrease in Bel-2, upregulation of Bid.
Bak, downregulation of Bel-xL, inhibition of UV B-mediated apoptosis in mi

Increase in the expression of Fas receptor and FADD., activation of caspases

Fas activation, induction of p53, Bax and activation of caspases

Activation of caspases and PEKCdelta

Activation of caspases and PARP cleavage

Decrease in the apoptotic sunburn cells, increase in p53, p21

Induced MMP change. release of cytochrome ¢ from mitochondria,
downregulation of Bel-2 and enhancement of Bax

Dissipation of the mitochondrial inner transmembrane potential. activation
ol caspase-3, induced apoptosis of prostate tumor cells in nude mice

Increase in protein expression of p53, p21 and Bax

Induction of p53, Bax and downregulation of Bel-2, cytochrome o release,
activation of caspases

This list provides selected examples.



@ BIOCEV antikarcinogenni uginky fytochemikalii

Sulforafan, kurkumin, genistein, revestratol...

AN

Silencing Activation
(oncomiRs) (tumorsuppressormiRs)
expression of target repression of target

N/

Cancer cell-specific effects
by targeting protein interaction axes/signalling pathways:

Proliferation |
Apoptosis T
Invasion |
Metastasis |
Sensitivity to chemotherapeutic agents 1

Krakowsky and Tollefsbol, 2015



@ BIOCEV MIRNA — antikarcinogenni ucinky fytochemikalii

Curcumin
Genistein / \

miR-181b
miR-15a, miR-16
| \/ | | | Gicin
miR-206 Leliall Bel-2 miR-9 miR-34a ©  miR-19a, miR-19b
miR-155 J_ _I_ 1 |
_|_ —l_ = 57 = apoptosis
ZBTB10 pAkt Bcl-2 PTEN = pAkt necrosis
ERa SR E Caspase-3 REDAOL Bmi-1}  ps3 pMDM?2
p27 PARP- degradation
PTEN v
CKla apoptosis
FOX03

www.bilocev.eu Krakowsky and Tollefsbol, 2015



BIOCEV Kurkumin

* Snizuje expresi rady genu, jez potencuji zanét se vztahem k

rozvoji k napr. Alzheimerovy choroby, karcinomu a ischemickeé

choroby srdecni.
* Indie ma nejnizsi incidenci Alzheimerovy choroby na svéte

Transcription

wr
Enzymes S ctors  recepier oo
LATPase, LFPT, LCOX-2, Lo Inflammator — — e
L (o INFkB, LAP-1, | Notch-1, ok ines Guntvn B [ 3
e USTAT-1, {STAT-3, L CREB- cytoxnes e~ :
dit-1, b2, s, L
d5-10X, VGcL, aict, BP, LEGR-1, LWT-1, 4B |i-1, Ii-z, ILf, IL-6, - F
i ’ Rl e IL-8, $IL-12, J1L-18, —
ermgé_c:) fsi":os 2 :fate?i"' l“":'#' IMCP, IMIP, L TNF-o JeyinDy
LTmMP 3, Nrf-2, TPPAR-y, TERE —,
IDesat ,
esaturase 4 "—tﬂ =
». g
Kinases £ Curcumin
LFAK, LAAPK, LEGFR-K, 2 Growth factors N —— Targets —
LPTK, L MAPK, L PKA, Curcumin LFGF, LHGF, LEGF, Lo 7 J/
JPKB ith' l«CaZ*PK, JrERK, l«PDGF, JrTGF-Bl, JVEGF al . P S
IPAK, LIAK, foes
JIL-1Rak, L Pp60C-TK .
e
Receptors Others Sty /
VIR, LFasR, LER-a, LuPa, {Bcl-xt, {Bcl-2, e~ B
LEPCR, {H2R, LEGFR, LHsp-70, LicAM-1,  Baa ) s e
VHER-2, VIL-8R, LCXCR4, Leyclin D1, LELAM-1, S oox3 '
LAHR, LLDLR, LITR, VAR L1ap-1, LMDRP, .

TDR-4, TDR-5 1 DEF-40, Tp53




Bidostupnost, u€innost?

@@ BIOCEV

Comparative bioavailability of common phytochemicals 000 (Dvalue(d)
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Quercetin”
Curcumin
Silymarin
Tamoxifen
[-Carotene
(zenestein
Lutein
Resveratrol
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Quercetin I
Curcumin
Silymarin

Sulforaphane

Phytochemical/pharmaceutical

Andrographolides I :

# CD value (uM)

. . o . F1GURE 2: CD values of popular phytochemicals used as supplements
Figure 3: Comparative bioavailability of phytochemicals commonly and a commonly prescribed pharmaceutical. CD values refer to the

used in SllpplE ments [Ql], 124, 127-129, 153]_ concentration .Df a ;ompnund reqqired to double the activity of the
Phase II detoxification enzyme, quinone reductase [83, 87-89, 91].

WWW. biOCeV_ eu Houghton et al, 2015



BIOCEV

Epi aktivni latky

Sloucenina

Potraviny, které
je obsahuji

Epigenetické Gacinky

Sezam, Spenat,

Methionin ryby, paraorechy, SAM synthesis

pepr

Slunecnicova
Kyselina semena, listova Svntéza methioninu
listova zelenina, jatra, Y

drozdi

Vitamin B12

Maso, jatra, ryby

Syntéza methioninu

Maso,celozrnné

Vitamin B6 vyrobky, zelenina, Syntéza methioninu

ofechy
SAM-e (s- Doplnék stravy, v primarni darce methylové skupiny v
adenosyl- potravinach riznych reakci v té&le v&etn& pfenosu na

methionin)

nestabilni

DNA

Zloutky, jatra, sdja,
varené hovézi

Cholin v . Darce methylovych skupin SAM
maso, kureci, teleci
a krati

Betaine PSenice, Spenat, SniZzujete mnozstvi toxickych latek




%) BIOCEV

Epi aktivni latky

Betaine mofrské plody a prostfednictvim SAM
cukrova repa
Resveratrol Cervené vino OEtra’ng]e, acetylovevskl:lplny > histonu a
prispiva tim ke zlepseni zdravi
Genistein Soja a produkty z ni Zvysuji metylaci DNA, prenevence rakoviny,

neznamy mechanismus ucinku

Sulforaphane

Brokolice

Zvyseni acetylace histond, aktivuje
protinadorové geny

Je produkovan v

Zvyseni acetylace histond, aktivace

Butyrate tenkém streve pri . - . o
. ochrannych protinadorovych genu
fermentaci vlakniny
Diallyl by . o .
sulphide tesnek Zvyseni acetylace histonu, aktivace

(DADS)

ochrannych protinddorovych gen(




