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Anpovpyia

Ti B€éAe/pmopei va kavel To Mavemotripo;

pe Bam’] Kolvi 1. KAwvikr €épeuva.
evdiapEpovra.

2. Baowr] épevva.

3. ¥ndrakri texvoloyia.

Anpiovpyia

TiBéAe/pmopei va kavel n Qappakofiopnyavia;

ME Baon Kowva
gvdadépovra.




Ta TeAeuTaia Brpara yia Eéva ApHAKO

A

3 - 6 years
B C

Drug Discovery Pre-Clinical
and Development

Research for a new
drug begins in the
laboratory.

Drugs undergo

asic research

laboratory and animal
testing to answer basic
questions about safety.

6 -7 years

D

Clinical

Clinical trials test
for safety and

Clinical trials test
for efficacy in the
dosing ranges. patients that the drug
No. of patients: is intended
20 to 80 to treat.
Approximately 63.2% No. of patients:
moved to phase Il a few dozen to
hundreds
Approximately 30.7%
moved to phase llI

Clinical trials test
for efficacy in the
patients that the drug
is intended to treat.

No. of patients:
hundreds to
thousands
Approximately 58.1%
moved to the new drug
application process

BeDeDeBeBoBedede
BeBeBeBeBoBedode
BeBeBeBeBeBedede

0.5-2years

Approval

New drug
application review

Once the drug has
successfully completed
the phase lll trials, the
manufacturer generally
submits a new drug
application to FDA.

Approximately 85.3%
are approved

FDA approval
results
FDA either
approves or
denies approval for
the drug or biologic
for marketing and
sales in the U.S.

E3

F
Post-market
Safety Monitoring

The FDA monitors
thedrugonceitis
out on the market

for public use.

Recalls Reporting




H eAAnvikr Tapaywylkn ¢oappakoBlopnyovia

EEaywyic o Anaoyolei YnooTnpilel
85 xapeg Zuveiopopa aTo aueoall.0oo &ppeca 53.000
Te shnvikd pdpuara, AEN epyalopevoug Btonic cpyaoiac
2" efaywyipe mpaiov €2,8 dio. B T — OL oUVaPpEic
s xipa “vourhddov KhaBoug
rEhEvTala TpETia

* 27 povades mapaywyris [ 29 unEpolypova EPYOCTAOLE — TEXVOADYLIOE QUprS
*  Emavéiogig Boo gxar. € katd v tehqutais Sexaetia - 9o% Twy emeviiotwy Tou
kAadou

* Do EKgr, €KaBE ypovo o Bo EpauviTikd Mpoypappatd.

*  Bo0 EMOTMUOVE] TF EPEUVE KL ovaTTuEn
*  Koroylpwon mMepiosoTEpwv amd 100 Siefviov matevruw.,




EpeuvnTikKO EKTTAIOEUTIKO KAl
FlalpapaﬂK() Kévrpo EAMNEN
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With 25 years of operation, ELPEN’s Center is recognized
today as the biggest privately owned Experimental and
Applied Biomedical Research laboratory for education
and translational research in Greece, and among the
ten most prominent in Europe.
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Our Value Adding l Y

Investment c . f—

X

Over € 20 m

invested during 1996-2019

4 Research Conducted in our Premises

/
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Over Over Over Around Around

350 20 750 300 12.000

research areas of presentations publications health

protocols research in international  in international professionals

(projects, Master congresses scientific have visited

theses & PhD) journals our facilities /
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Alaoc@aAion lNMoiéTnTag

(Quality Assurance — QA)
Pharmathen International * Pharmathen

H dtaodaiion mowotntag (QA) eivat €vag tpomog mpoAnyPng Aadwv Kat EAATTWHATWY oTa ITpoiovta
Kal arodpuyng MPoBANHATWY KOTA TV NapAadoon MPoioviwy N UNNPECLWV OE TTEAATEC.

Auti n mpoAnyPn eAattwpdtwy otn dtacdaiion nowotntag dtadépel eAadpws anod tnv aviyvevuon
EAQTTWHATWYV Kat TV andppidn otov £éAeyxo nototntag (QC) emeldr) EMIKEVIPWVETOL OTNV TTOLOTNTA

vwpitepa otn dtadikaoia.




Department

Production
(Manufacturing)

Quality (including
Validation)

Operations

Research &
Development

Other

% of Company
Employment

50%

30%

10%

0-5%

10%

Includes...

Upstream & Downstream activities,
Manufacturing, Science & Technology
(MSAT), Fill Finish/Packaging

Quality Assurance, Quality Control, Validation,
Regulatory Affairs

Technical Services, IT Automation & Control

Varies depending on products and areas
targeting for product improvement

Supply Chain, Logistics, Marketing, HR,

Warehouse, Finance, etc.
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FOUNDATION FOR RESEARCH AND TECHNOLOGY - HELLAS

Ta lvotitouta tou ITE

210 HpakAeio:

Jvotitouto HAektpoviknc Aounc kat A£wlep (IHAN)
lvotitovto Moplaknc BioAoyiac kat Bioteyvoloyiog (IMBB)
eTunuo Buoiotpikwyv Epsuvwy ota lwadvviva (TBE-IMBB)
eJvotitovuto MAnpodopiknc (1M)

JvotitoUto YrmoAoylotikwv MaBnuatikwy (IYM)

elvotitouto Aotpoduoikig (IA) — tbpulnke to 2018 m



http://www.iesl.forth.gr/
http://www.imbb.forth.gr/el
http://www.imbb.forth.gr/el/research-el/biomedical-research-el
http://www.ics.forth.gr/
http://www.iacm.forth.gr/
https://www.ia.forth.gr/el




Ph.D.

Boston University
School of Medicine
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The Journal of Neuroscience, April 22, 2009 - 29(16):5193-5201 - 5193

Cellular/Molecular

Cerebellar Neurons Possess a Vesicular Compartment
Structurally and Functionally Similar to Glut4-Storage
Vesicles from Peripheral Insulin-Sensitive Tissues

Kyriaki Bakirtzi,! Gabriel Belfort,' Ignacio Lopez-Coviella,2 Darshini Kuruppu,’® Lei Cao,’ E. Dale Abel,*

Anna-Liisa Brownell,? and Konstantin V. Kandror!

Departments of 'Biochemistry and 2Psychiatry, Boston University School of Medicine, Boston, Massachusetts 02118, *Massachusetts General Hospital,
Boston, Massachusetts 02114, and *Division of Endocrinology, Metabolism, and Diabetes and the Program in Human Molecular Biology and Genetics,
University of Utah, Salt Lake City, Utah 84112
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Metadopeic NAukolnc:

" AVr|KOUV OTNV OLKOYEVELA TwV major facilitators.
" Yrtapyouv 13 péAn.
= Xwpilovtal og tpelc katnyoplec (I, 1 ko 111).

" [NepLtexouv 12 StapepuPpavikec EAKEC pe SLoDOPETLKN
duvatotnta npocdeonc (affinity) otn yAukoln.

" Entionc ekppalovrtol o SladpopeTLKOUC LoTOUC.




GLUT1

* Blood
» Blood-Brain Barrier
» Heart (lesser extent)

Insulin-Independent

GLUT2

» Liver
* Pancreas
« Small Intestine

Insulin-Independent
High K,,,
Low Affinity

GLUT3

* Brain
* Neurons
» Sperm

Insulin-Independent
Low K,
High Affinity

GLUT4

» Skeletal Muscle ;_'_; ».
» Adipose Tissue "é »
» Heart o Boi S

Insulin-Dependent***
* Moderate K,
* Moderate Affinity

GLUTS

» Enterocyte of Intestinal
Epithelium (Luminal Side)

>

* Insulin-Independent :
* Fructose Transporté °

EIPEN




Glut4

= 1987: AOUOVWGN KoL XAPOLKTNPLOMOC KUOTLOLWwV Ttou
dEpouV petadopea YAUKOINC KOl TTOU OITolVTOUV 0TNV

I
VOO U)\LVI’] . [James DE, Brown R, Navarro J, Pilch PF (1988) Insulin-regulatable tissues express a unique
insulin-sensitive glucose transport protein. Nature 333:183-185]

= 1988: O petadopeac YAuKOINC o€ auTta Ta KuoTidla eival
|J.OVO(6LKC')Q (a nt|gen|ca | |y § n|q UE) . [James DE, Brown R, Navarro J, Pilch PF (1988)

Insulin-regulatable tissues express a unique insulin-sensitive glucose transport protein. Nature 333:183-185]

Nature Reviews | Molecular Cell Biology




Glut4

= Basal ouvOnkec: o Glut4 Bploketal o €LOLKA KUOTLOLOL EOCWTEPLKAL
TOU KUTTAPOU.

» Kata tn «dLtEyepon»: ~50% twv evdokuttapkwyv Glutd-kuotidiwv
LETAdEPOVTOL OTNV KUTTAPLKN MEUBPAVN.

= JtnV nepLpEpera: «SLEYyEpOoN» UMOpPEL va eival onpatodotnon amno
tvooUAivn (pUeg, Amwong LoTtog) Kat HUTKOC Tovoc (HUEC).

= CNS: O kuploc petadopeac yYAvkolng eivat o Glut3

OMQ2Z: Atav yvwoTto amo tn BiBAoypadio otL ekPppadletal kat o Glutd
O€ OPLOMEVA CNUELA TOU EYKEPAAOU.

Dr. GM Belfort



Anoppodnon yAukoln amno tov eykEdpalo:
TL onuaivel ywa tnv Asttoupyia tov eykepalou;

= H yAUKOIn amoTteAEl MPOOTATEUTIKO TTAPAYOVT VIO TOL VEUPLKA KUTTAPOAL.

[So Y. Seo, Journal of Neuroscience (1999), Vol.19 pp8849-8855; Delgado M, (2000), Journal of Neurochem,
Vol.75, pp1618-24]

= XapnAa enineda YAUKOING s€attiog UTTOYAUKOLULKWY ETIELCOSIWV
npokaAouv eykedpaAikn BAaBn.

= O eykedalog atopwv pe Alzheimer’s Disease apouotalouv evog eidoug
«avtiotaon otnv wooulAivn» (dev amoppodouv TNV anattovpevn yAukoln).

[Ishii K, (1997) Journal of Nuclear Medicine, Vol.38, pp925-928; De la Monte MS, (2005) Journal of

Alzheimer’s Disease, Vol.7, pp45-61]




Antoppodnon YAUKOTN amno tov eyKEPaAo:
TL onuaivel ywa tnv Asttoupyia Tov eykepalou;

=" H anoppodnon YAuKoIng avéavel os onueia Tou eykePAaAou
TIOU AELTOUpPYOULV Kata TNV dLteéaywyn ouvaKptp.évwv
GLspvaotwv TLX. N dle€aywyn dlepyaolwy Kivnong oto xwpo
uawvst 1y ouyKevrpwon eEWKUTTAPLKNG YAUKOING OE VEUPWVEC
LTIITOKQLLTIOU 0LpOUPOLLOU.

[McNay EC, (2000), PNAS, Vol.97, pp2881]

= Xoprjynon v)\uxo(nq (Kevtplka N mepLpepLKA) npoavsl v
Sdtavontikn tkavoetnta e 000-E0PTWILEVO TPOTIO.

[Messier C,(1986),Behav Neural Biol.Vol.48,pp104; Wenk L, (1989), Psychopharmacology,
Vol.99, pp431; Gold PE, (1995) Am J Clin Nutr, Vol.61, pp.987; Messier C,(1996) Behav Brain

Res. Vol.39, pp1; Korol DL, (1998) Am J Clin Nutr. Vol.67, pp764S; Benton D, (1993)

Psychopharmacology. Vol.113,pp83]




ATToppO@NON YAUKOCN OTTO TOV EYKEPAAO:
T1 onuaivel yia Toug 1I0TOUG TNG TTEPIPEPEING;

= 1872: O eyképalocg emtnpealel TNV opordotach tTnc YAukolng

otnv Ttepld)epela. Bernard, Lecons de physiologie experimentale appliqués ¢ la medecine

(Baillere et Fils, Paris, 1854); Darwin, The expression of the emotions in man and animals (John Murrey,
London, 1872)]

= 2000: O pawvotumnog dtaBntn tomov 2 (r.x. maxvoopkia,
UTTOYOVLLLOTNTA ) EMNPEAETOL KL OO oNUOTOS0TNON IOV
T[pOépXETal. OLT[(') T0 CNS. [Bruning, JC, et al, Science, (2000)]




Mua tio mARPNG
gLKOvaL:
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ot Nl

Adipose




2TOXOL MEAETNC:

1. Tavtomoinon tou Glut4 otnv mapeykepaAida TtoU
TTOVTLKOU.

2. MeAétn twv esmméEdbwv  €kppaonc Glut4d otnv
nopeykepaAida Tmovtikol Kot TN OSLAPKEW TNC
avamntuénc.

3. MeA€tn TOU €EVOOKUTTAPLKOU €eVTOMIGHOU TOou Glut4d
oTNV apeYKePaALda Kol CUYKPLON UE TNV MEPLPEPELQL.

4. Melétn tnC pLUOBMONC/pHeTakivnonc tou Glut4 os
QTTOKPLON OTNV L(VOOUALVN KOl TN CWHOTLKA AloKNon.




Nepapatikad MovteAa:

In vivo model A: Wild type CD-1 mouse.

In vitro model: Primary cerebellum-cell
cultures, prepared from P7 or P8 CD-1
mice.




Mmnopoupue va evtonticovpe Glut4 otnv
napPeYKEPAALOA TOU TTOVTLKLOU;




2.€ ETTITTEOO TTPWTEIVNG
Western Blot:




O Glut4 skdppaletat otnv nopeykepaiida
rntiovtikoU CD-1: Western Blot Analysis

A GM Co Hy Ce

‘ | | 100

B GM Co Hy Ce

Glut4

SyPhy

80

60

Glut4

40
SyPhy
20

Relative Glut4 levels by
Western Blot analysis

Co Hy Ce

Glut4

SyPhy




2.€ €TTTEO0 MRNA
Reverse Transcriptase PCR:

1y Ty
Ty Ty
ReadiUse™ e, ReadiUse™ 4
T 5 /7/ T - .
ﬁ% 7 dNTP Mix y, Eﬁ“ﬁ dNTP Mix V4

) “ Water “ Water
Oligo (dT)s/ s SCR ori N
6 Random primers \ / by primers A
a
'—' -
S [y
& 1
7]
% ' RT-PCR e — EIJ
: “' — - oy
g Gt buffer (‘fﬂ — PCR
=F buffer
= Reverse -
transcriptase DNA

polymerase

Amplified cDNA

RNA template cDNA template




O Glut4 skdppaletat otnv nopeykepaiida

novtikoU CD-1: RT-PCR

Exon 11

i
SLC2A-4 cDNA

Primary
Cerebellum neurons

Adult 7 days old from
mouse mouse cerebellum

400b
300b

Primers amplify a 338 bp fragment of SLC2A4

(mus musculus) exon 11 cDNA.

E5Y Primer Premier 6.24 - C:AProgram Fi Premier 6.2 j j o8] 8 |

ject.prp

File Edit View Analyze Tools Online Help

BDSSE $ X (BEREZ2RLELEL[S ?&-:’JOJ

» 1
a0l ATTTAGAAGA TAAACGARAG ACTAAATTTA CATCAAMAT TCTACTTATG ACATCCAACG TTTTTGAACA GAGTGTAGAT |
asL TCTTTAACCT TTCCTGATSC TTTCCGTAGE CGCATTGACC TGTGTGGICG CGTGTCCAAT AAACCACAAT TTACCAAACC

561 AGGTTTTTCA AAMAGCAACTG GTUAAACTGT TAAAAGATTG GACAKAGATA GGGTTAY AGAATTCART CAAGTTATTT

64l CAACAGACGT TTATTTAATA GATTTAATTG ACGCAGAGAC TGGTGATGTC ATTGAAGAAG GATTGGATTA TGCAGAATTC
TREZ N P DN SR RILE:

721 C{AGAACGAG CAACACAGAR ACTAACGAA GCATTCAMTC AATCCGTAGA ATTAAATGAA TTTTTAGAGA ATTATGCAGA
(ASAACOAC CARCACAGAL 3

801 ATCCCGATAT CGACTAGCAA CAATGCAGET AGGCGATGAA TTTCATGACT GTAATAATTT ATTACTTATT AAGATAGAAR

861 ACTTTGATGA TTTACCTAGC ARTACGCTTT TATTTOATTC ACAAGGAAAT TCCAARTCTA AACGAGAAAT TGAGGAAAAT

961 TTACAGAATG CATGGCTGGC AATGGAAGAR GACACTTCGA TGTGGCACGA TTCTTATTAT AATTTTAGAG ATGACATAGT :l

-
| 3= Prmar Properties | = BLAST intormation | A% SNP intormation |

Mutant Base SNPPosttion: | Al Primers Al Structures

Accession NumbenName: |AY534314

Status:
Rating Sequence Posit._|Len Tm | GC ...|Halrpin..| Self Dime..{Run Le, GCCla [Ta0. |Cross Dim.
o < kealimol hcalmel bp = Acalmel
Senge 761 |GATTGGACAAA 596 122 501408 00 o X 3 7
AnkiS.. 877 [TTCTGTGTTG.. [740 |19 495421 00 0.0 2 1 | o |
Product|s2.1 145|694 485 |10
IReady [Poor: 0-50 Good: 50-75 Best 75-100 | EJ

1. 55 days old CD1 mouse cerebellum

2.

P7 CD1 mouse cerebellum

3. Cerebellum primary neuronal culture.




Xpovobiaypappa ekppaonc Glutd oe

napeykepaAida tovrikoU CD-1: Western Blot

i
-
L= ]

ROI Analysis Data
(Kodak Image Station)
M A @ om B N
[= ] f=1 a =] =1 [ =]

Glut4 levels in cerebelli of CD1

=

3 6 9 12 15 18 21
Post-natal dav
0 6 9 12 15 18
Glutd = wmw | eww| e o
poactin| ®® ™ | SRs | WS | =" | Sl | M 58




2€ TtoLo otpwpa(ta) tng mapeykepaAidac
MITOPOUE VO avixVeUooU e Ekdpaon Gluts;




H mapeykedpalida: avatopikn O€on Kol ctpwpata

Mouse Brain: Lateral view

Mouse Cerebellum:
Sagittal Section

cerebellum

Granular cell layer

Purkinje
cells

Guoping Feng, ©2008 Endeavors

Developmental Biology Online M



AvooolioToxnu
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Step 1:

Slide Perparation
Use freshly prepared
slides for best results

O

tissue or cells

G

Step 4:

Quenching

Eliminate endogenous
peroxidase activity using
3% H,0, (for HRP-based
detection)

Step 2:
Deparaffinization/
Rehydrating

Completely remove
paraffin for even staining

Step 5:

Blocking

1 hour at room
temperature in TBST/5%
normal goat serum (NGS)

AL

\ Fixation Rinsg Dehiydration Clearing Wax- |mm¢ﬂ:
- Tissue embeddeing
: Y
: e —
. X al _--—JH—
\_ —= Cold water J
e Tissues sectioning ~
Emedded tissue y
ey
£
Blade
— —
o 7
Paraffin-secio Foe LAY
+ . e
- A

Step 3:

Antigen Retrieval
Use freshly prepared
buffer* and boil in the
microwave
*Recormmended retrieval
buffer for each antibody is
indicated on the product
datasheet

Step 6:

Primary Antibody
Incubation

Overnight at 4°C using
SignalStain® Antibody
Diluent or TBST/5% NGS
as recommended on the
product datasheet

i.e. Glutd




O Glut4 ekdppaletal oto granular layer
NG nopeykepaAidag eviAikou
TTOVTLKOU: AVOOOLOTOXNHELD

Molecular cell layer

Purkinje

cells '
G

lary: MC2Apoly
2ary: Cy3 poly

Granular cell layer




O Glut4 ekdpaletol o€ MTPWTOYEVELC
A PEYKEPAALOLKOUC VEUPWVEC:
AvVOGOKUTTOPOXNHEL




Mov otov mapeykepaAldiko vevpwva BpLloKeTal O
Glut4 o€ basal cuvOnkec;




2e basal ouvOnkec o Glut4 Bpioketal yupw oo Ttov
nUpnva tou vevpwva napeykepaiidac.

MC2Apoly




2€ TL El6OUC/TTOL0 UTTOKUTTAPLKO SLapEpLlopa BploKeTat o
Glut4 otouc napeykePaALtdLKOUC VEUPWVEC;




Sub-cellular fractionation







O Glut4 Bpioketal o€ buoyant kuotidia oTtouc
rnapeykePpaAldikouc vevpwvec (GCVs)

30% 10%

H 10% Mouse Cerebellum S2

1st
gradient

Glut4

v 30%

10% 2nd
gradient

Glut4

v 30%




Mowa eivol Ta OXETIKA PUOLKA XOLPOAKTNPLOTLKA TWV
napeykepaAltkwv GCV oe oxeon pHe ta nepipepeltaka GSV;

Elva avta ta Kuotidia Eexwplotoc mAnOuopnocg amo ta
CUVOTITIKA KUOTLOLO;




Ta napeykepaAidika GCVs kat ta puika GSVs
gxouv tnv ibta sedimentation coefficient.

300/ Cerebellum 10% ‘30% Muscle 10%

-..18 RAP |
wmme e T soriin ‘“"".'“'ﬂ

AR D o | e
- . P 2 46 810 12 1416 18 20 22
||Syn/physm

P24 6 8 10 12 14 1618 20 22




Ta nopeykepaAidika GCVs kat T puika GSVs
€XOUV TNV L6La IIIKvwTNTA

50% Cerebellum 10% 50% Muscle 10%
- IRAP -
- Sortilin | m
N "’ Glutd .'
.-_ P13 5 791 1315 1719 2123
Syn/physin

P1 35 79113151719 2123




O Glut4, n IRAP kot n Sortilin Bpiokovtat cto
L1610 KUOTLOLO;




Immunoaddsorption

Sortilin
C

SDS




Immunoaddsorption




OAa ta yVWwoTta cuoTatlka Twv GSVs GUVUTAPXOUV LLE TOV
Glut4 ota GCVs tn¢ napeykepaAidac: Immunoaddsorption

Sortilin

Glut4




Mpwta cupnepaocpoTo

» O Glut4 ekdppaletan oto granular layer touv ¢pAolov
nopeykepaAidac movtikou.

- Aurr] N stJpaon elval epdavnc petafu 61 kat 9"s
NUEPOC LETA TN YEVVNON.

= 3¢ basal cuvOnkec Bploketal evookuTTOPLKA, YUOPW
OLTtO TOV TUPNVAL.

= O evbokuttaplkoc Glut4 Bpioketol o€ kKuotidLa(GCVs)
ME TtAPOHOLOl PUOLKA XOLPOLKTNPLOTLKA UE OLUTA TWV
nepldpepkwv GSV.

= AUTOC 0 VEOC MANOUGCHOC VEUPWVLKWV KUCTLOLWV

SlapEPEL ATIO TOL CUVATTTLKA KLUOTLOLAL.




YTrapyxouv. AvTIOpoUV UE TOV idIo
TPOTIO;




Aleyepon: Znuatodotnon wwooulivng ko tpooAnyn yAukolng
OTOUGC MEPLPEPELOKOUC LOTOUG W

V




Mmnopei n wwvoovuAivn va EeKLVAOEL onpotodotnon otnv
napeykepaAida;




Intracerebroventricular injections

Coronal section

5 4 3 2 1 0 imm 2 3 4 5
Imus
0
1
2
3
4
5
6

543210'L1zs4ss7a

[K. Franklin, Paxinos, G., 1997]

- Adjusting
| Knobs

Exposed Skull

Syringe Sl

A

Anterior
(mm)

o
OOHAN [MRO®

Posterior
(mm)




H woouAivn novu xopnyeitat ICV pnopei va EeKtvnoet
onpatodotnon otnv napeykedpaiida tov noviikou.

A Insulin Control
Ce Co Ce Co
P-Akt-S473
B Insulin Control
Ce Co Ce Co
C Insulin Control

B-Actin

Ce

Co

Ce

Co




Mmnopei N onpatod0tTNoN WGOUALVNC VO TTPOKAAECEL TNV
METAKIVNON Twv GSVs otnv KuTtaplkn HEUBPAVN TWV
VEUPWVWV TNC ItapeykedpaAidoc;




Ta GCVs tn¢ napeykepaAidac petakivouvtol TNV KUTTOPLKNA
HEUBPAVN HETA MO onpatodotnon WWeouAivng in vitro:
AVOCOKUTTOPOXNMELD

- Insulin

C20 & Cy2 MC2A & Cy3

+ Insulin

C20 & Cy2 MC2A & Cy3 -



2uvodevETAL AUTA N HETAKIVAON OO avénon otnv
arnoppodnon YAUKOING aItO TOUC VEUPWVEC;




H anoppodnon YAukolnc avéavel ano tnv cnpotodotnon
LvooUAivng in vitro: 3H-Deoxy-D-Glucose uptake assay

2000

pmol/mg*min

1000

Insulin
Indinavir

Wortmanin
Cytochalasin B

E X £

ek

*kookok N

Yl




Muikog tovoc (aoknon) kot amoppodnon YAUKGING otov
MUIKO LOTO

Physical exercise:
Chemical/Mechanical




Mmnopel N AoKnon voL TPOKAAECEL TNV EVEPYOTIOLNON TNC
AMPK kot Tn¢ onpatodotikng 060U TNE OTOUC VEUPWVEC TNC
napeykedpaAiidog;




IACUC approved protocol




H aoknon evepyomnotiei tnv AMPK kot tnv ACC otnv
napeykepaiida

3. AMPK
2.5
p=0.03
Exercised Control 2
1 2 1 2 >
. ‘_2 1
P-AMPK 2
2 0.5
AMPK ControlExercised
31 ACC
P-ACC o . *
. "~ | p=0.016
_ )
ACC | )
| gl
Synaptophysin - - - - §
(@]

ControlExercised

o FLPEN =




Mrmopei n Aoknon vo TPOKAAECEL TRV HETOKivnon Twv GCVs otnv
KUTTOPLKN MEUPBPAVN OTOUC VEUPWVEC TNC MapeykepaAidac;




Ta GCVs tn¢ nmaopeykePaAidog LETOKIVOUVTOL OTNV KUTTAPLKN
HEUBpPAVN KOTA T cwHaTiK aoknon: Western blot analysis
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Ta GCVs tn¢ nopeykepaAidog LELWVOVTOL OTO KUTTOPOMAOGHOL
TWV VEUPWVWV KOTA TN CWHATIKA aoknon: Sucrose velocity
gradient
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Ta GCVs tn¢ mapeykepaAidac petwvovtol 6To KUTTOPOTAACHOL
TWV VEUPWVWYV KATA T CWHOTLKA acknon: Sucrose velocity

gradient
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Mmnopei n doknon vat avéNoEL TNV amoppodnon
YAUKOINC otnv napeykedpaAida;




To paéwto cwpa: onpeio avadopag yia tnv basal glucose

uptake:

"|t serves as a common
PET-scan control due to
minimum fluctuations in
glucose uptake.

" Western blot analysis
shows no Glut4 expression
in striatum homogenate.
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H 13FDG otnv mapeykedpaAido avAvel HeTA oo

aoknon: PET-scan analysis
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H 18FDG otnv napeykedpaAida avfavel HETA oo

aocknon: PET-scan analysis

Mean 8FDG accumulation (last 40min) is
calculated for striatum (Sm) and cerebellum
(Cm) for each animal.

Then, the difference between the
accumulation in each compartment is
calculated (Cm-Sm) for each animal.

Finally, the %increase in the accumulation in
the cerebellum as compared to striatum is
calculated for each animal.

The mean %increase for each group (control
or exercised mice of all experiments) is plot.

Groups are compared using a Student’s T
test.
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Mmnopei n napeykedpalida va avénosct ta enineda
ekppaong Glutd peta ano ypovia acknon;




H puikn aAAd ko n mapeykepaAdbikn Ekppoon Glutd avéavel
META amno 5 exercise sessions: Western blot analysis

Muscle tissue Cerebellum tissue
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KO-Mouse model: Brain specific Glut4 knock-out
mice

= >yedlaoape CNS specific Glut4 knock-out mouse.
= Xpnolpomotwnoape to cvotnua Cre-lox:

Nes-Cre 9 X 9 loxGlut4

) Neuronal Cell Glut4

9' knockout mouse
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