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Smart Specialization: ZTpaTtnyikr TTou AauBaver uTrown Ta TOTTIKA
XAPAKTNPIOTIKA YIa va dNUIOUPYAOCEI QVATITUCH.
e 2€ KATTOIEC TTEPIOXEC N DladIkaaia gival 1IDIAITEPA ENPAVIG
e UWNAR TTUKVOTNTA QUVAMUIKOU TTOU KAIVOTOUEI

— emxeipnuUarties (ouvnBwg o€ KEVTPIKES TTOAEIC).
* [1io BUOKOAO O€ AAAEG TTEPIOXEG

—  MIKPOC TTANBUCoOC,

— MIKpOG apIBubS TOPEWY TTAPAYWYNS

— MeyaAeg Kupiapxeg ETAIPEIES
 Avayvwpion TONEWV TTOU HTTOPOUV VA ATTOKTAOOUV KPioIun pada
« Connectivity-2uvoeaiuornra: Smart Specialization should link emerging

knowledge based industries to other actors within and outside the region

* Integration of policies at regional level

 Avayvwpion TONEWV KAl TEXVOAOYIWV TTOU UTTOPOUV VA EVIOCXUOOUV
TNV KAIVOTOMIO
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To INEB otn 01acuvdedepevn aAuaida

To IvoTmitouto E@apuoopévwyv Bioemotnuwy (INEB) oTto
EBvikd Kévipo ‘Epeuvac kar  TexvoAoyikric  Avamrtu¢ng
(EKETA) €xel wg OoTOXO TN YEQUPWON TOU XAOUOATOC METALU
EPEUVNTIKAG APIOTEIOC KAl £QAPUOYWY TIOU QTTAVTOUV OTIC

METABAAAOUEVEC AVAYKEC TOU TEAIKOU XPNOTN

A. Aypofiotexvoloyia
B. Metadpaotiki Epeuva otnv Yyeia

. NAnpodopikn Kat TNAEpHATIKA
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TexvoAoyieg avayvwong DNA
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KoéoTog aAAnAouyxiong DNA

IS Dollars

Cost Per Base of DNA Sequencing and Synthesis
Rob Carson, June 2011, wew.synthesis.ce
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AAANAOUXINEVA YOVIOIWHATA

Tomato
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Metagenomics-METAYOVIOIWHMATIKA

Metagenomics

A new tool in the food industries

Environmental AT X -
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[loieg Blo-KaIVOTOUIEG TNV AypPO-0IaTPOPN
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«XAPAKTNPIOHOC KAl AcloTToinon TNG
BloTToIKINOTNTAC

*NEec TTOIKIAIEC QUTWV Kal QUAEC {wwv
*Avadeicn TNG TOTTIKNG KANPOVOUIAGS ( MIa
TTpooéyyion " EmoTtpopry ato MéAAOV " )

*DNA-IxvnAaoiyotnTa kai mmaoTtoTtroinon MNMOrl
TTPOIOVTWV

*KaTtavonon tnG oxEong dIaTpogrC Kal UYEIag
*ECeIdIkeupEva TPOPIUA TTOU IKAVOTTOIOUV TIC
QATTAITAOEIC OTOXEUMEVWYV OUAOWY

http://inab.certh.gr 'NHB



Avixveuon GMO

Substrate Microarray

Selection Production Hybridization  Scanning Data Analysis
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Bar Coding DNA

Astraptes fulgerator CELT

Astraptes fulgerator TR

Bubo virginianus
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Detection of Horse DNA in Meat products
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Food Specialities .
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Fava of Santorini

Normalised minus fava

Fava Santorinis
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NoBeuon eAalioAadou

Analysis
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VIELS

Journal of Grapevine Research

Characterization of Greek Vitis varieties
(L) ,
\mu using SSR markers

*  Synonyms
« Clone selection and certification
* Monovarietal wine identification (PGl Xinomavro Naoussis)
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EAANVIKEC TTOIKIAIEC TOMATAC

Principal Coordinates (PCoA)
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+Only goat and sheep milk.

+ Goat milk up to 30%

- Forbidden production of feta from other kind of

milks

http://inab.certh.gr
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MCI1R (melanocortin receptor type 1)

San Daniele Pata Negra Bellota

~ 25 Euros/Kg ~ 150 Euros/Kg

e Alignment View Accessory Application RNA World Wide Web  Options  Window  Help

= =B 10 total sequences
0

‘@@ Sausages Greek Black
™ ~ 25 Euros/Kg

EMHNIKOLZ
RIPOZ XOIPOL

Salame Greek Black
~ 45 Euros/Kg
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AAANAOUXIONRNA-Seq of Sideritis scardica
(Todl Tou Bouvou)

Output statistics of sequencing

T T T e

Sideritis_scardica 49,947 880 44300316 4,430,031,600 96.98% 46.08%

Statistics of annotation results

| st nn-mmnﬂ

Sideritis_scardica-Unigene.fa 39,403 30,557 26,248 23,354 14,929 40,536

(A) E-value Distribution (B) Similarity Distribution

-0 » 19-45~1e-30 . 17%40% v 80%0%
0“1e-100 ® 1e-30%1=-15 40%~80% *  95%~100%
60%-80%

* 1e-100-1e-60 " le-15-1e-5
* 13-60~1e-45

(C) Species Distribution

) ® Lycopersicon ezcuentun
0% * Vitis vinfera
© Amygdalue persica
* Ricmus communiz
+ Popubis balsamilers subsp. lichocaps
® Fragaria vesca cubsp. veeca
@ = Clycine max

2.7
* Cucurmis sabivy
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AANAouUxion RNA-Seq tn¢ Olea europea cv
Koroneiki

e e r

O_suropaea_ov_Kormnaiki 49 274,820 44 087 846 4 408,784 600 a7 893% 44.16%

Total Consensus Distinct Distinct
otal Number| Total Length(nt)
Length(nt) Sequences Clusters Singletons

Contig O _europaea_cv_Koroneiki 200,435 55,969,166 - - -
O _europaea_cv_Koroneiki 76,272 56,878,624 746 1195 76,272 32,707 43,565

Unigene

COG Function Classification of O_europaea_cv_Koroneiki-Uni fa Seq

A: RNA processing and modification

B: Chromatin structure and dynamics

C: Energy production and conversion

5000 —| D: Call ey , coll divisian,
E: Amino acid transport and metabolism

F: Nuclsofide transport and metabolism

G Carbohydrate transport and metabolism

4000 —| H: Caenzyma transport and metabalism

I: Lipid transport and metabolism

J: Translation, ribosomal siructure and biogenesis

K: Transesiption

g
2
|

L: Replication, rscombination and repair
W Call wallmembranalenveiops biogenasis

: Cell motity.

Number of Unigenes

O: Posttranslational modification, proteln lumaver, chapera s

§

P! Inarganic ian transport and metabolism

@ ¥  transpert bali

R: General function prediction only
§: Functon unknown

oo T: Signal ransduction mechanisms

U: Intracellular trafficking, secretian, and vesicular transport
V: Defense mechanizms
BIOHYDROX-T ir—,
o ¥: Nuglear structure
AECDEFGH I JKLMNOPOGRSTUVWY Z

2: Gytoskaletan

Function Class
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PDO Tomato of Santorini vs cv Areti

-+

log10(S_lycopersicum_cv_Santorini <RPKM>)

AAMNAouxion RNA-Seq oTIC TOMATEC

FDR <= 0.001 AND |log2Ratio| >= 1
B up-regulated tags
@ down-regulated tags
W NotDETs

gene Expression Level WTRSpooledsample vs 302pooledsamplePIt

FDR <= 0.001 AND |log2Ratio| >= 1

B up-regulated tags
@ down-regulated tags
M NotDETs
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TiI ouveRNn Ta TeAeuTaia 60 xpovia
AuTOX0O0oVEC PUAEC KupiapXeC HEXPI TOo 50

AVTIKATAOTAONKAV ATTO EI0AYOUEVEC TTIO TTAPAYWYIKEC
(PUAEC

EKTATIKA KTNVOTPO®IiA, METATPETTETAI OE EVTATIKN
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TEVWHIKOG XOpaKTNPIOCHNOG TWV EAANVIKWY
PUAWYV aiyag
Caprine 52K SNP array

« 53.347 SNPs

* [ovotuton

*  2UOXETION — YEVOTUTTIOU ME PAIVOTUTTO
* AZIOAOYION TNG YEVETIKNC agiag

| rRaces International Goat
Saanen, Alpine, Creole, Genome Consortium
Boer, Kacang, Savanna,
Skopelos, Angora, Jinlan Selected consortia-developed arrays.

™ o W™ v

Maize Tomalto Vitis/Grapevine Potato Wheat

6%@@ y

Greek contlnental

New varieties and animal races

A~ CERTH

35S, } CENTRE FOR INHB
L \/ I\~ RESEARCH & TECHNOLOGY

4.’ =3,
A HELLAS



[EVETIKOI NOAUPOPPIOUOI

O avTikaTaoTraon uiac Bc'loi (SNP)

Query 1  TCCTTGCGACTGCTGTGAATTETYTGATGCACTTGGATAGTCTCTGTTACTCTAAAGTTT 60 KAAOX
Sbict 221 TCCTTGCCACTOCTCTGAATTYARTCATCCACTICCATAGTCTCICITACICTARRGTTT 260
. : . : : KAKOX
 npooBnkn (I) n anaioipn (D) piac aAAnAouxiac Bacewv
Query 1  TCCTTGCGACTGCTGTGAATTTTGTGATGCA-——————————-— CTTGGATAGTCTCTGTT 48 QPAIA
sbjct 1 %&':é%ééééé%éé%é%éﬁ%%é%é&%éﬁiééé%é%é%% 0
Q aMoi (n.X. enavaAnyeic pikpodopu@opikou DNA) NANQPAIA

EnIyEVETIKOI NOAUNOPPICHOI




SNP Microarrays

Bovine and Ovine Genotyping BeadChip

« The BovineLD BeadChip enables
accurate genotyping to understand the
impact of genetics on milk production,
reproduction, health

« 80,000 custom markers for bovine

« 42,000 custom markers for ovine

New varieties and animal races
A~ CERTH
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SNPs ouaTtoixiec Twv EAANVIKWY QUAWYV

aiyag
| Skopelos Domestic
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EAANVIKEC QUAEC TTPOBATWY VIO TNV
TTapaywyn TTopadoCIOKWY TTPOIOVTWV
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EAANVIKG Tupia TOTT

ANEBATO

KATIKI AOMOKOY KE®AAOMPABIEPA

MHXTOrAAOQ
XANION APAXQOBAI NMAPNAIIOY
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EAANVIKA YOAOQKTOKOUIKA TTPOIOVTA ATTO
QUTOXO0VEC PUAEC

+ Movo alyotrpoeio yaAa atro autoxBoveg QUAEC

+ M€yioTo TTo000TO KaTOoIKiolou 30%

\\..

- AtrayopeUeTal n TTapaokeur GETAC atrd GAAO TUTTO YAAAKTOC

i
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Microbial diversity of traditional cheeses

L1 Fungi 8%
14 genera

B Yeast 13% 21 species

10 genera
35 species

O Bacteria 79%
68 genera

237 species

St-Nectaire et Q 'D Chryseobacterium
Vibrio ltorals tobac Jh Raoultella plani jS!!!!Eb

Tetrathiobacter kashmiren$is AI Ig —————""1 Citrobacter freundii

QWV% Em b erhormacche pseudom(‘ ‘k\v Enterobacter
seudo Klebsiella oxytoc -
o~ m Livarot, Munster... (Surface)

Providencia <SSR\ \ _~ Marinomonas sp. nov.
Proteus Morganella

Serratla
oultella planticola

Psychro

Ref: MC Montel, ANR GRAMME 2008-2010
Valorization of local cultural and gastronomic heritage
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Aypo-d1aTpo@IK aAucida

Marketing
services
Branding
Logistics
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E¢atopikeupevn d1aTpoPn

General Grouped Personalized
o0
- ® 0 — Diabetics e -
e 00 0 e o e~
: :: : Now ® o IBD Near Future o —
— —
coe e 4 o
cocee - W _ — ° —
coe e o0 . ° —
® 060 O ® o __ Celiacs
® 00 O e 0 e~
® 060 O B ® o ® —
: : __ Infants e —
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Specialized food for targeted groups

Wheat Flour

Starch Protein  Moisture Lipids
(70-75%) (10-15%) (8-11%) (1-2%)

| S,

Albumins  Gluten  Globulins

(90%)
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[OVIOIWUATIKI) OTOV AvOPWTTO

L H peA€Tn TOU yoVIOIWMPATOC
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Human Genomes

1000 Genomes

A Deep Catalog of Human Genetic Variation

vvvvvvvvvvvvvv

http://www.1000genomes.org/

A Deep Catalog of Human Genetic Variation

Encyclopedia of DNA Elements (ENCODE)

R @ (¢ i
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G National Human Genome Research Institute (NHGRI)
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http://www.genome.gov/10005107
http://www.genome.gov/

OAPMAKOIONIAIQMATIKH KAI
AIATPOO®OIONIAIQOMATIKH

(PHARMACOGENOMICS) (NUTRIGENOMICYS)
Ertippon) tng Frevetikng Zxéon dratpodng Kot
NapaAAoKTiKOTNTOC OTNV yoviSiwv

dpaon twv papuakwv

Edapuoyec: Edapuoyec:
*KapkivormaBeig *KapkivomaBeig
*MetaBoAko ZUvbpopo *MetafoAko ZUvépopo
*Eykupoouvn *Eykupoolvn
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Emippon 1n¢ dIaTpoPrc otV EKPPAcn TwWV YoVvIOiwVv

Genome-Wide mRNA Expression
Analysis of Hepatic Adaptation to
High-Fat Diets Reveals Switch
from an Inflammatory to Steatotic
Transcriptional Program

Marijana Radonjic et al.

PL0oS One. 2009; 4(8): e6646.
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HDAC avaoTOAEIC

Natural inhibitors (Foods) Synthetic inhibitors (Drugs)
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NUTRITIONAL EPIGENETICS: ‘EPIGENETIC’ FOODS

Artichoke Oleander Tomato Garlic
(Silymarin) (Oleanderin) (Lycopene) (Diallyl sulfide, ajoene,
S-allyl cysteine, allicin)

Red grapes Red chilli Turmeric Cloves Honey-bee propolis Cruciferous
(Resveratrol) (Capsaicin) (Curcumin) (Eugenol & (Caffeic acid, CAPE) vegetables
isoeugenol) {Sulferaphane)

Pomegranate Ginger B;sll Fenel, Soybean Aloe
(Ellagic acid) (6-Gingerol) (Ursolic acid) (Anethol) (Genistein) (Emodin)

Understanding the connection between nutrition and health
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GENOMICS

Evolution of Mammals
and Their Gut Microbes

Ruth E. Ley,1 Micah Hamady,2 Catherine Lozupone,l'3 Peter J. Tumhaugh,1
Rob Roy Ramey,” ]. Stephen Bircher,® Michael L. Schlegel,® Tammy A. Tucker,
Mark D. Schrenzel,® Rob Knight,3 Jeffrey 1. Gordon*

6

THE METAGENOMICS PROCESS

Extract all DNA from
microbial community in
sampled environment

METAGENOMICS

DETERMINE WHAT THE GENES ARE
(Sequence-based metagenomics)
Identify genes and metabolic pathways
Compare to other communities
and more...

DETERMINE WHAT THE GENES DO
(Function-based metagenomics)
Screen to identify functions of interest, such as
vitamin or antibiotic production
Find the genes that code for functions of interest
and more...



Latest News
-~

Gut microbes give anticancer
treatments a boost

Science

Ta pikpdBia Tou evrépou divouv wonon
OTIG AVTIKAPKIVIKEG BEpaTTEiES
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T1 yvwpiloupe yia TOUG TTPORIOTIKOUC OpYAVIOUOUC

Lactobacillus acidophilus.




Data visualization & Species characterization

- a2 A —
Muster_coeur vs M| 40 A e 5
reference = food b o°f>‘° 8o 6 © = .
o (Foodmicrd ‘() 83 Debaryomyces hanseni
' T
20 0 F oooooo oo 2
(Zﬁoéo'ao oo © o
oK. < . e
400 | - e Yarowia >
. ¥z ks & A
P. haloplanktis RpRIVTica - 2%
o & %o Qo @ 9 ¥ oo
S 300 0
= 0 1 2
) .
&
(%))
S 200
=
i
100 |

200

Munster_coeur



Data visualization & Species characterization
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