BIO 1408 Biomedical Science and Technoloqgy 2021-2022

Butoatpukn Emetiun kon Teyvoroyia

Tpitn, 28 ZentéuPprog 2021

10:00-10:30

Karlowoeépropa Ch. Delidakis

Tpitn, 28 ZentéuPprog 2021

10.30-12.30

Scientific methodology and logic 2h N. Tavernarakis

Historical persepctive: Examples of discoveries and breakthroughs in Biology. Rise and fall of paradigms and dogmata in
Biology. Principles of scientific model building

Principles of experimental testing and control

Emompovuki] MéBodog/Emotnpovikny Aoyuy/Emotyporoyia

lotopixn wpoortixy: Hopadeiyuato avaxaldyewy kot onuoviikay eéediewv atn Bioloyia. Avodog kou wtwon evwolmv kol
doyuarwv oty Bioloyia. Apyéc

ONUIOLPYIAS ETLOTHUOVIKWDV UOVTEAWY Kol DTOOEGEWV Epyadios. ApyéS TEIPoUaTIKOD OYEdIOTUOD KOl EAEYYOD.

13.00-15.00

Introduction to Genomics —Metagenomics 2h D. Alexandraki

Historical evolution, questions and tools

Ewsaymyn oty o0yypovi] YOVIOL®UATIKI)/LETAYOVIOLOUUTIKY] £PEVVA.

OVTIKEIUEVO KAl OVVOTOTITES, TUTTOS EPWTHUATWV KOL EPYOLEIWV EPEVVAS

Genome / Proteome analysis and applications

Tetdptn, 29 ZentéuPprog 2021

10.00-13.00

DNA Sequencing 3h P. Topalis

Historical & systematic presentation of methodology: Physical, chemical & enzymatic sequencing methods, Methodology
for base identification, Main technological platforms Advantages and limitations, Quality control of the produced reads.
Applications & perspectives.

Avayvoon agiiniovyiog pacemv DNA




Iotopikn kou ovotuotiky mopovaioon e uebodoloyios: Pvoikés, Xnuikés kai evivpotikés uédooot ovayvwaonsg oiiniovyiog
Paocewv DNA, Mebodoloyiegc avayvapions foacewv, Kopieg texvoloyikés mAatpopues, TAEOVEKTHUATO Kol TEPLOPIOUOL THS
rabeuiag. Tolotikog édeyyog amotedeouarwy. Baoikés epoproyes kot mpoomTikes.

14.00-16.00

Genetic engineering and genome editing technologies 2h A. Paviopoulos

This session will cover the basic forward and reverse genetic approaches that have been developed to generate random and
targeted modifications within genomes of interest and investigate the function of coding and noncoding sequences. Special
emphasis will be given to programmable nucleases, in particular the most recent and powerful CRISPR-based technologies
for gene knock-out and knock-in approaches. Students will also receive hands-on training on the design of guide RNAs for
CRISPR-based genome editing applications.

Népmntn, 30 ZentéuPfprog 2021

10.00-12.00

Chromatin structure and organization 2h Ch. Spilianakis

Levels of chromatin organization. Experimental approaches for the study of chromatin/chromosome organization in the
eukaryotes. Novel imaging and biochemical approaches for the study of chromatin (de)compaction and chromosome
topology.

XpORocONOTIKI 0pyaveoon

Melétn  drapopetikady  emMmEOV  ypOUOTIVIKHG  ovurndkvwons. lleipouotikés mpooeyyioeic yia )  ueéty g
AP OUOTIVIKNS/ YPOUOTOUATIKNG OPYAVOOTHS TWV EVKOPLMWTOV. LUYYPOVES TPOGEYYITELS UIKPOTKOTIOS KOl SLOXNUELOS Vo, T
LEAETH TNG YPWUATIVIKIG GOUTOKVOONS KO THS TOTOAOYIOG TV YPOUOTOUATHOV

13.00-15.00

Drift or drive? The effect of natural selection in human’s genome: data and methods from metagenomic analysis 2h
M. Ladoukakis




How much human kind differs from its closest relatives on the genetic level? What evolutionary forces have shaped human
genome? Are there genetic differences among human populations? These long standing and fundamental questions
remained controversial for many decades. Now, in metagenomic era, both massive data collection and analytical tools have
been used to approach these questions. Here we’ Il review recent literature on human molecular evolution and we’ Il discuss
the differences -on the DNA level- between humans species and its closest relatives as well as the differences among human
populations in different geographical regions.

H enidpaon TS QUOIKIG ETAOYNGS GTI| OL0QPOPOTOiNGT] TOV AVOPAOTIVOL YOVISLIONATOS: HEO0O0L KOl dEd0péva 06 TN
UETAYOVIOLOUATIKI] OVAAVGT)

2ty dlwpn vty dialeln Ba mopovaideovue Tic faoikéS HeBOIOVS aViYVEDONS THS PLGIKNS ETIAOYNG G€ KWOIKOTOIOVTES KOl
U1 KWOLKOTOLODGES TEPIOYES TOV YOVIOIWUATOS KOl Bow avolDaovue To, TEAEDTOLO. OEOOUEVO, TOD TPOEPYOVTAL OTTO THV AVOALGN
70V YOVIOLOUOTOS TOV avOpdmov. Oa TPooeYyioOVUE EPWTHUATA TOD OPOPODY GTHV YEVETIKY OLAPOPOTOINTH TOV OVEIPDTOD
070 TODG KOVTIVODG TOD GOYYEVEIS OIS KO OTO. YEVETIKG, OTOTOTMUATO, THS YEWYPOPIKHS KATOAVOUNS TOV avOpTon

Napaokevun, 1 Oktwpplog 2021

10.00-12.00

Functional genomics in development and disease. 2h G. Garinis

Genome-wide gene expression or high-throughput DNA sequence data cannot fully describe what might be happening in a
living cell. Here, we discuss functional genomics approaches in an attempt to gain further insight into the complex biology
of living organisms.

Agrrovpyikn [ovidtopatikny Yo TNV KoTavoncn Tg oleotkaciog TG avartuéng Kol Tov acdeveidv.

O1 ovviBsic pébooor extiunong e YoVIOIOKNS EKPPACHS OT0 ETUTEIO TOV YOVIOLWDUGTOS OEV UTOPOVY OO UOVES TOVE VO
TEPLYPAYOLY 10, oTA0IO TG eCEMENS wiog vooov 1 ¢ dradikooiog e avartolns. Qo ov{ntinoovue T ypHon epyorElwy
AEITOVPYIKIIG YOVIOIWUOTIKNG e oK0T0 T fobTepn Kotavonon cvvhetwy fioloyikdy d1001kaoimv

13.00-15.00

Molecular Diagnostics, Mopakd dwoyvoetikd 2h |. VVontas




Opiouog (uéBodor aviyvevans poploxamv ociktav). Mopioxoi deixres: maboyovov, uetalloyns (SNP, deletion amplification,
disomy 1) mwov oyetifetor ue yopaxtypiotiko kAn. Teyvoloyieg (probing, PCR-based, molecular beacons, Lamp, HOLA,
multiplex diagnostic platforms - strip test kiz, Lab-on-disk xiAx). Epapuoyéc (iozpixn, froteyvoloyia, tpogiua - yevetixd.
TPOTOTOINUEVD, VOOEDUEVO, KAT, YewTmovio, & EVIOUOAOYIO, - TODTOTOOEIS EI0MV KAT).

Asutépa, 4 OktwPplog 2021

10.00-12.00

Imaging Technologies from molecules to organisms 2h J. Papamatheakis

Overview of cell and molecular imaging technologies with emphasis in fluorescence. Optogenetics, optoacoustics, in vivo
imaging.

13.00-15.00

Introduction to biomedical imaging. 2h G. Zacharakis

Methods and applications (X-ray CT, MRI, PET, US, Optical). Principles of tomographic imaging. Multiscale and
multiparametric imaging and data handling. Small animal in vivo imaging.

Linear and non-linear optical and optoacoustic microscopy.

Tpitn, 5 OktwPpLog 2021

10.00-14.00

Principles of digital image processing in biomedical sciences 4h A. Pavlopoulos

The aim of this joined theory/practice session is to provide students the basic principles and the practical knowledge of
digital image processing. The session will

cover fundamental concepts in image acquisition and analysis for biomedical applications using the open-source
Fiji/lmageJ software.

Tetdptn, 6 OktwPprog 2021

Neurophysiological technologies used to study molecular, cellular and behavioral functions 2h K. Sidiropoulou

10.00-12.00
a) patch-clamp recording techniques: from single channel to whole-cell recordings
b) extracellular electrophysiological techniques in vitro and in vivo
c) calcium imaging
d) optogenetics and behavior
13.00-15.00 Transcriptomics methods, next- and third-generation sequencing approaches 2h E. Ntini

Keywords: short read-sequencing, long-read sequencing, Nanopore, nascent RNA transcriptomics




Néumtn, 7 Oktwpplog 2021

10.00-12.00

Introduction to nano-biotechnology 2h E. Gizeli

will describe new biological, physical and engineering principles that focus on the design, synthesis, characterization and
application of bio-materials and devices in the nanometer scale; examples will include the interaction of proteins with
surfaces for the design of biocompatible implantable materials as well as the interaction of cells with surfaces A74 stem-
cell adhesion studies and tissue engineering.

13.00-15.00

Sensors and integrated systems for diagnostic purposes 2h E. Gizeli

Will include description of biosensors’ principle of operation, methods for surface-attachment of biomolecules and cells;
kinetics of biological interactions; integrated nano/micro systems and their application to clinical diagnostics.

Napaokeur, 8 Oktwpplog 2021

10.00-13.00

Protein Structure and Structural dynamics 3h G. Gouridis

i. Introduction to protein structure (primary, secondary, tertiary and quaternary)
ii. Methods of structure determination and prediction

iii. Structural dynamics (Folding and Native state dynamics)

iv. Methods for monitoring structural dynamics and predicting allosteric networks
v. Protein Evolution

Asutépa, 11 Oktwpplog 2021

13.00-16.00

Practical section in Protein structure and Structural dynamics 3h G. Gouridis

The aim of this theory/practice section is to introduce MSc candidates to basic software and servers to visualize and
analyze protein structures.

All candidates are kindly asked to bring their own laptop.

The aim of this theory/practice section is to introduce MSc candidates to basic software and servers to visualize and
analyze protein structures.

All candidates are kindly asked to bring their own laptop.

Tpitn, 12 OktwpBplog 2021




11.00-14.00

"'Single cell technologies and applications™ 3h N. Konstantinides (teleconference)

Single-cell sequencing techniques and analytical tools are increasingly used to address a variety of different biological
questions. In this class, we will discuss the different single cell sequencing technologies and applications. We will go
through the basic steps of how one can analyze a single-cell sequencing experiment using available bioinformatic tools.
Finally, we will see applications of single-cell sequencing in development and evolution.

Néumntn, 14 Oktwppiov

10.00-14.00

Structure-function analysis of the yeast genome 4h D. Alexandraki

Unique properties of a model system, specific questions/approaches/answers: arrays of cells, mutants, genes and proteins,
Chromatin Immunoprecipitation, yeast two hybrid system, Tandem Affinity Purification system

AopIK1] KO AELTOVPYIKT] AVAAVGT] TOV YOVIOLONATOG TG COUNG

110utepotnTES HOVTEAOD GVOTHUATOS, TOPAOEIYUATO, EPOTHTEMV/ ATOVTHOEWY UE TIC GVYYPOoveS uebodotoyies: uetalloyuaza,
Lipoovororyicc DNA, mpwteivav, xottdpov, avocokotaxphuvion ypouotivys (ChIP), cbotnuo. ddo vppidiowv (Y2H),
KaBopiouog ue dradoyixn ypwuaroypapio ovyyéveros (TAP)

14/10/21-17/10/2021

ATAXTHMA I'TA OAOKAHPQXH EPI'AXIQN

14/2/2022,15/2/2022, 16/2/2022

Tovddackoria pe Staréelc oto padnpo 1508 g MPQTEINIKHE BIOTEXNOAOITAX

6h I'. Tewotne —J. Langer (MPI Frankfurt)

Ewoaywyn otnv npwrteivouotiki, Zovovaoog 0e00UEVWY TPWTEVWUOTIKHGS e OEOOUEVA YOVIOIWUATIKNG, UETAYPOPDUOTIKAG
Kl UETOLOAWUIKAG,

Tpwrteivika Aertovpyikd diktvo. kot Proloyio ovoTtHidTwy




