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Studijskih obveznosti:

Prerequisites:

Pogojev ni.

None.

Vsebina:

Content (Syllabus outline):

a) lzolacija in priprava tkiv
1. lzolacija trebusne slinavke in priprava
tkivnih rezin.
2. lzolacija nadlevi¢ne Zleze in priprava
tkivnih rezin.
3. lzolacija gladkih misiénih celic in
priprava tkivnih rezin.

b) Napredne elektrofizioloSke metode
4. Klasi¢na elektrofizioloska

a) Tissue isolation and preparation
1. Isolation of pancreas and tissue slice
preparation
2. lIsolation of adrenal gland and tissue
slice preparation.
3. Isolation of smooth muscle and tissue
slice preparation.

b) Advanced electrophysiologic methods
4. Classical electrophysiological




karakterizacija ionskih kanalov.

4.1. Metoda vpete krpice
membrane, vpeta napetost,
protokoli stimulacije celice za
razlikovanje med ionskimi kanali.

4.2. Metoda vpete krpice
membrane, vpeti tok, z injiciranim
tokom ali s kemicni agonisti
povzrocena aktivacija ionskih
kanalov in posledi¢na elektri¢na
aktivnost celice.

5. Napreden pristop raziskovanja
mehanizma eksocitoze

5.1. Merjenje kapacitivnosti celicne
membrane, s katero lahko dolo¢imo
zlivanje posameznih veziklov.

5.2.  Dializa celice z vkles¢enim
kalcijem, kontrolirano sprosc¢anje
kalcija in sproZanje eksocitoze v
odvisnosti od koncentracije kalcija.

c) Napredne optofizioloSke meritve
6. Merjenje dinamike znotrajceli¢cne
koncetracije kalcija.

6.1. Uporaba ultra hitrih in
obcutljivih kamer v kombinaciji z
barvili, ki so obcutljiva na kalcij.

6.2. Konfokalna mikroskopija v
kombinaciji z barvili, ki so obcutljiva
na kalcij.

7. Dolocanje 3D strukture tkiva

7.1. Barvanje celicnih membranins
pomocjo konfokalne mikroskopije
3D rekonstrukcija strukture tkiva.

d) Napredne metode obdelave podatkov:
zahtevnes$ja uporaba programskih orodij
Matlab/Phyton za analizo ¢asovnih vrst in
serij slik. Kompleksni prikazi rezultatov
obdelave.

characterization of ion channels

4.1. Pacth-clamp, voltage clamp,
stimulation protocols for
dicrimination between ion channels.

4.2. Patch-clamp, current clamp, ion
channel activation by either current
injection or chemical agonists,
subsequent electrical activity.

5. Advanced approach to studying
mechanisms of exocxytosis.

5.1. Measuring membrane
capacitance, used to determine
fusion of individual vesicles.

5.2.  Cell dialysis with caged-calcium
solution, controlling increase of
intracellular calcium concentration,
and subsequent calcium-dependent
exocytosis.

c) Advanced optophysiological measurements
6. Measuring intracellular calcium
concentration dynamics.

6.1. Usage of ultra-fast and sensitive
CCD cameras in conjunction with
calcium-sensitive dyes.

6.2. Usage of confocal microscopy in
conjunction with calcium-sensitive
dyes.

7. Determining tissue 3D structure.

7.1. Membrane labelling, using
confocal microscopy to make 3D
tissue reconstruction.

d) Advanced methods of data analysis:
Complex usage of softwares Matlab/Phyton
for analysis of time series and series of
images. Advanced presentation of analysed
results.
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Cilji in kompetence: Objectives and competences:



https://phy.percipio-big-data.com/
https://phy.percipio-big-data.com/

Poglavitni cilj predmeta je pridobitev modernih
teoreti¢nih znanj in prakti¢nih ves¢in novejsih
tehnik, ki jih potrebuje sodoben raziskovalec
fiziolog v laboratoriju. Znanja in vesCine
obsegajo od priprave tkivnih preparatov do
merjenja ionskih kanalov, merjenja
kapacitivnosti kot mere izloanja, modernih
tehnik konfokalnega slikanja 3D strukture
tkiva, dinami¢nih sprememb znotrajceli¢ne
spremembe kalcijeve koncentracije.

Napredne metode ra¢unalnisSke obdelave in
prikaza v poskusih pridobljenih rezultatov.

The major aim of the course is to gain
knowledge and practical skills of modern
techniques that are nowadays needed by a
reasearcher in a physiological laboratory.
Knowledge and skills cover tissue preparation,
measuring ion channel conduction, membrane
capacitance as a measure for exocytosis,
modern techniques of confocal 3D imaging and
confocal measurment of intracellular calcium
concentration dynamics.

Advanced methods of computer-based data
analysis and presentation of experimental data.

Predvideni Studijski rezultati:

Intended learning outcomes:

Studentje bodo znali uporabiti teoreti¢no
znanje o moderniih tehnikah fizioloskih
raziskav in se prakti¢no usposabili za napredne
metode, ki omogocajo raziskovanje delovanja
tkiv (metoda vpete krpice, lock-in ojacevalci,
konfokalno slikanje). Bodo poznali prednosti in
pasti teh tehnik. Bodo znali uporabiti
kompleksnejse metode racunalniske obdelave
in prikaza fizioloSkih podatkov.

Students will be able to apply theoretical
knowledge of modern physiological
research techniques and will be trained in
advanced methods that allow the study of
tissue function (patch-clamp method, lock-in
amplifiers, confocal imaging). They will be
familiar with the advantages and pitfalls of
these techniques. They will be able to use
more complex methods of computer
processing and display of physiological
data.

Metode poucevanja in ucenja:

Learning and teaching methods:

Interaktivna predavanja.
E-uéenje.

Problem-based seminariji.
Prakti¢ne vaje.

Interactive frontal method.
E-learning.

Problem-based seminars.
Practicals.

Delez (v %) /

Nacini ocenjevanja:

Weight (in %)

Assessment:

Ustni kolokvij iz prakti¢nih vescin
Ustni izpit

50 %
50 %

Oral examination based on practicals.
Oral examination.
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