
 

                                                                           
 

UČNI NAČRT PREDMETA / COURSE SYLLABUS 

Ime predmeta: Genske in farmakološke manipulacije v mišjih modelih kot orodje za identifikacijo tarč 
zdravil 

Course title: Genetic and pharmacological manipulations in mouse models as a tool for drug target 
identification 

    
Študijski program in stopnja 
Study programme and cycle 

Študijska smer 
Study option 

Letnik 
Year of study 

Semester 
Semester 

Podiplomski študijski program 3. 
stopnje Biomedicinska tehnologija 

 Drugi 3 ali 4 

Third-Level (Doctoral) Graduate 
Study Program in Biomedical 

Technology 
 Second 3rd or 4th 

 

Vrsta predmeta (obvezni ali izbirni) /  
Course type (compulsory or elective) 

Izbirni 

Elective 

  

Univerzitetna koda predmeta / University course code:  

  

Predavanja 
Lectures 

Seminar 
Seminar 

Vaje 
Tutorial 

Klinične vaje 
Clinical 
training 

Druge oblike 
študija 

Other forms 
of study 

Samost. delo 
Individual 

work 
 ECTS 

15 20 

10 

0 0 135 

 

6 AV LV RV  

0 0 0  

 

Nosilec predmeta / Course 
coordinator: 

doc. dr. Tomaž Martini, mag. farm. 

 

Jeziki /Languages: Predavanja / Lectures: slovenski/Slovenian 

Vaje / Tutorial: slovenski/Slovenian 

 
Pogoji za vključitev v delo oz. za opravljanje 
študijskih obveznosti: 

 
 

 
Prerequisites for enrolling in the course or for 
performing study obligations: 

/  / 

 
Vsebina (kratek pregled učnega načrta):  

  
Content (syllabus outline): 

Predmet bo študentom predstavil trenutno stanje 
poskusov na živalih v Evropi ter orisal osnovne 
zakonodajne okvire, nedavne razvojne dosežke in 
tekoče razprave, ki oblikujejo biomedicinske 
raziskave. Posebna pozornost bo namenjena 
etičnim načelom, vključno s 3R (zamenjava, 
zmanjšanje, izboljšanje) in odobrenim metodam 
evtanazije pri miših, s čimer bodo študenti 
razumeli odgovornosti, povezane z delom na 

The course will introduce students to the current 
state of animal experimentation in Europe, outlining 
the basic regulatory frameworks, recent 
developments, and ongoing debates that shape 
biomedical research. Particular attention will be 
given to ethical principles, including the 3Rs 
(Replacement, Reduction, Refinement) and 
approved methods of euthanasia in mice, ensuring 
that students understand the responsibilities 
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živalih. V tem okviru bo poudarek na vlogi mišjih 
modelov kot zmogljivih orodij za odkrivanje in 
potrjevanje tarč zdravil. Študenti bodo spoznali 
najsodobnejše tehnike genskih manipulacij—kot so 
pogojni modeli izbitja genov, genska manipulacija z 
metodo CRISPR/Cas in transgeni pristopi—ter se 
naučili, kako jih uporabiti za ustvarjanje modelov z 
izgubo (gain-of-function) ali pridobitvijo funkcije 
(loss-of-function). Obravnavane bodo tudi 
farmakološke manipulacije, s primeri, ki vključujejo 
manipulacije z majhnimi molekulami, kot so 
uporaba agonistov in antagonistov receptorjev, ter 
strategije za dajanje zdravil in vivo. Poleg tega bo 
predmet obravnaval načela načrtovanja raziskav, 
ponovljivosti in interpretacije eksperimentalnih 
rezultatov, s čimer bodo študenti pridobili znanje 
za kritično vrednotenje znanstvenih objav, ki 
uporabljajo mišje modele. 
 
Predmet bo študente spodbujal, da kritično 
ovrednotijo svoje doktorske raziskovalne načrte z 
vidika etičnih in metodoloških vidikov. Vsak 
študent bo preučil izbor vplivnih znanstvenih 
člankov s svojega področja in na podlagi te 
literature predlagal, kako bi bilo mogoče v njihove 
projekte, kjer je to relevantno, vključiti živalsko ali 
človeško tkivo. Poudarek bo na zmanjševanju ali 
izogibanju uporabi živih živali, kjer je to mogoče. 
Namesto tega bodo študenti usmerjeni k 
raziskovanju alternativ, kot so javni podatkovni 
repozitoriji, odvečno tkivo, pridobljeno iz prejšnjih 
poskusov ter etično pridobljeni človeški vzorci. Tak 
reflektiven in na dokazih temelječ pristop jim bo 
omogočil, da svoje projekte izpopolnijo z 
znanstveno strogostjo in etično odgovornostjo. 
 
Ob soglasju pravnih in institucionalnih organov 
bodo študenti pridobili tudi vpogled v osnovne 
tehnike, saj bodo opazovali demonstracije 
odobrenih metod evtanazije in disekcije odvečnih 
laboratorijskih miši. To jim bo omogočilo razvoj 
tehničnega poznavanja postopkov ter poudarilo 
pomen dosledne uporabe etičnih standardov v 
eksperimentalni praksi. Pomembno je, da 
študentom ne bo treba rokovati z mišmi ali jih 
kakor koli fizično obravnavati. 

associated with animal work. Within this context, 
the emphasis will be on the role of mouse models as 
powerful tools for drug target discovery and 
validation. Students will be introduced to state-of-
the-art genetic manipulation techniques—such as 
conditional knockouts, CRISPR/Cas-based editing, 
and transgenic approaches—and will learn how 
these can be applied to generate loss-of-function 
and gain-of-function models. Pharmacological 
manipulations will also be discussed, with examples 
including small-molecule perturbations, such as the 
use of receptor agonists and antagonists, and 
strategies for drug administration in vivo. In 
addition, the course will address principles of study 
design, reproducibility, and the interpretation of 
experimental outcomes, equipping students with 
the knowledge to critically evaluate publications 
that used mouse models. 

 

The course will encourage students to critically 
evaluate their own PhD research plans in light of 
ethical and methodological considerations. Each 
student will study a selection of high-impact papers 
in their field and, drawing on this literature, propose 
how animal or human tissue might be integrated 
into their projects where relevant. Emphasis will be 
placed on reducing or avoiding the use of live animal 
experimentation whenever possible. Instead, 
students will be guided to explore alternatives such 
as public data repositories, surplus tissue obtained 
from previous experiments, and ethically sourced 
human samples. This reflective and evidence-based 
approach will allow them to refine their projects 
with both scientific rigor and ethical responsibility. 

 

Pending legal and institutional approval, the 
students will also gain insights into basic techniques, 
as they will observe demonstrations of approved 
euthanasia methods and the dissection of surplus 
laboratory mice. This will build technical familiarity 
and reinforce the importance of applying ethical 
standards in experimental practice. Importantly, 
students will not be required to touch or handle 
mice in any way. 
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Temeljni literatura in viri / Reading materials: 

• Tannenbaum J, Bennett BT. Russell and Burch’s 3Rs then and now: the need for clarity in definition and 
purpose. Journal of the American Association for Laboratory Animal Science, 2015. 

• Percie du Sert N et al. The ARRIVE guidelines 2.0: Updated guidelines for reporting animal research. PLoS 
Biol, 2020. 

• Martini, T. et al. Deletion of the clock gene Period2 (Per2) in glial cells alters mood-related behavior in mice. 
Scientific Reports, 2021. 

• Uhlén M et al. Tissue-based map of the human proteome. Science, 2015. 

 
Cilji in kompetence: 

  
Objectives and competences: 

Študenti bodo pridobili celovito razumevanje 
genskih in farmakoloških manipulacij v mišjih 
modelih ter njihove uporabe pri odkrivanju 
terapevtskih tarč. Študenti bodo razvili 
kompetence za kritično vrednotenje vloge in vivo 
eksperimentov v biomedicinskih raziskavah v 
primerjavi z alternativnimi pristopi, pa tudi za 
razumevanje in uporabo etičnih okvirov, ki urejajo 
raziskave na živalih. Pridobili bodo sposobnost 
razlaganja in vrednotenja tehnik genskih 
manipulacij — kar jim bo omogočilo branje in 
interpretacijo najsodobnejših raziskav, objavljenih 
v visokokakovostnih znanstvenih revijah. Študentje 
bodo pridobili razumevanje pomena študij izgube 
in pridobitve funkcije. Poleg tega se bodo študenti 
naučili prepoznavati farmakološke strategije za 
poseganje v biološke sisteme v mišjih modelih, 
uporabljati načela eksperimentalnega načrtovanja 
in ponovljivosti, kritično analizirati rezultate 
raziskav ter v lastno doktorsko delo vključevati tako 
metodološke kot etične vidike. 

Students will gain a comprehensive understanding 
of genetic and pharmacological manipulations in 
mouse models and their application to drug target 
discovery. Students will develop competences in 
critically evaluating the role of in vivo 
experimentation in biomedical research in 
comparison with alternative approaches, as well as 
in understanding and applying ethical frameworks 
governing animal research. They will acquire the 
ability to explain and assess genetic manipulation 
techniques—enabling them to read and interpret 
state-of-the-art research published in high-impact 
journals. Students will be able to understand the 
relevance of loss-of-function and gain-of-function 
studies. In addition, students will learn to recognize 
pharmacological strategies used to perturb 
biological systems in mouse models, apply principles 
of experimental design and reproducibility, critically 
analyze research outcomes, and integrate 
methodological as well as ethical considerations 
into their own doctoral work. 

 
Predvideni študijski rezultati: 

 
 

 
Intended learning outcomes: 

Pri izbrani študiji primera študent: (1) kritično 
ovrednoti in interpretira najsodobnejšo znanstveno 
objavo, ki uporablja mišje modele; (2) razloži etična 
načela in vivo te študije ter razloge, zakaj študije ni 
bilo mogoče izvesti z in vitro modeli; (3) utemelji 
izbiro znanstvenega pristopa oziroma strategije za 
identifikacijo funkcije gena, proteina ali za 
odkrivanje nove farmakološke tarče; (4) identificira 
možnosti uporabe podobnih pristopov in 
obstoječih tkiv za izboljšanje lastnega 
raziskovalnega dela. 

 In a selected case study, the student will: (1) 
critically assess and interpret a state-of-the-art 
publication using mouse models, (2) explain the 
ethical principles of the in vivo study and the 
reasons why the study could not be conducted using 
in vitro models; (3) justify the choice of the scientific 
approach or strategy for identifying the function of 
a gene, a protein, or for discovering a new 
pharmacological target; (4) identify opportunities to 
apply similar approaches and use existing tissues to 
improve their own research work. 

 
Metode poučevanja in učenja: 

 
 

 
Learning and teaching methods: 

- predavanja 
- seminarji 
- demonstracije 

 - lectures 
- seminars 
- demonstrations 

 Delež (v %) /  
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Načini ocenjevanja: Share (in %) Assessment methods: 

seminarska naloga 100% Seminar paper 

 
Reference nosilca / Course coordinator's references:  

Izbrane publikacije s področja / Selected publications from the field: 
1. Martini, T. *, & Albrecht, U. (2025). Knockdown of Mct1 in the arcuate nucleus increases food-
anticipatory activity in mice. Frontiers in Physiology. * - Prvo in korespondenčno avtorstvo. 
 
2. Martini, T., Ripperger, J. A., Stalin, J., Kores, A., Stumpe, M., & Albrecht, U. (2021). Deletion of the clock 
gene Period2 (Per2) in glial cells alters mood-related behavior in mice. Scientific Reports, 11, 12345. 
 
3. Martini, T. (2023). The role of molecular clock genes in astrocytes of the nucleus accumbens in reward-
and mood-related behavior in mice. Biological Psychiatry. 

 
 


