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MHC class I molecules 

 are loaded with peptides in the lysosome 

 present peptides from self proteins synthesized in the cytosol ✅ 

 bind viruses 

 associate with CD8 ✅ 

 

How many different functional MHC class I genes are encoded in the genome of a human 

individual? 

 2 

 3 ✅  

 6 

 14 

 

Central tolerance of T cells 

 is mediated by the transcription factor Foxp3 

 is mediated by the transcription factor AIRE ✅ 

 occurs when high affinity self peptides are recognized by the T cell receptor in the 

 secondary lymphoid organs 

 is mediated by negative selection ✅ 

 

A fatal chronic inflammatory disease occurs 

 by a loss of function mutation of the Foxp3 gene ✅ 

 by a loss of function mutation of CTLA4 gene ✅ 

 by a gain of function mutation of the NLRP3 (NALP3) inflammasome ✅ 

 Defective MHC class II genes 
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Deletion of RAG gene 

 prevents development of Autoimmunity ✅ 

 results in the absence of B and T cells ✅ 

 prevents development of adaptive immunity ✅ 

 induces allergy 

 

Inactivation of GATA3 

 reduces anti-viral immunity 

 prevents IgE production by B cells ✅ 

 reduces development of asthma ✅ 

 results in defective CD8 T cell cytotoxicity 

 

Which endogenous molecules suppress inflammation? 

 CTLA4 ✅ 

 TGF-β ✅ 

 IL-10 ✅ 

 CD28 

 

Activated regulatory T cells 

 can inhibit allergy ✅ 

 promote clearance of tumors 

 promote clearance of infections 

 mediate maternal tolerance to the embryo ✅ 
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How long after activation of T cells in secondary lymphoid organs does it take until 

differentiated effector T cells can be measured in the blood? (select one) 

 7 days ✅ 

 14 days 

 1 day 

 1 hour 

 1 month 

 

RORγ (select one) 

 promotes autoimmunity 

 induces IL-12 

 is essential for development of Th17 cells ✅ 

 is a surface receptor 

 is expressed by dendritic cells  

 

IL-6, IL-1, IL-23 (select one) 

 activate B cells 

 induce Th17 cell development ✅ 

 are secreted by B cells 

 are processed by the inflammasome 

 prevent development of Th2 cells 
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Type 2 diabetes (select one) 

 develops due to insulin resistance or insensitivity ✅ 

 is a T cell dependent autoimmune disease 

 is promoted by viral infection 

 is a B cell/antibody mediated autoimmune disease 

 can be effectively treated with anti-inflammatory drugs 

 

IL-12 promotes development of (name one type of cell) 

___Th1 cells_________________ 

 

IL-4 is essential for development of (name one type of cell) 

____Th2 cells________________ 

 

IL-2 is a growth factor for (name one type of cell) 

____T cells________________ 

 

Which cell typically transports antigens from the tissue to lymph nodes? 

____dendritic cells________________ 

 

Cardiovascular disease – mark if the statements are true or false. 

 Increased HDL levels predispose towards cardiovascular incidents. 

 HDL levels and LDL levels are always correlated. 

 Pcsk9 controls LDLR internalization in the liver. ✅ 

 Srb1 controls HDL internalization in the muscle. 
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Insulin resistance and blood pressure control – mark if the statements are true or false. 

 Insulin resistance causes vasoconstriction due to a failure of insulin to regulate iNOS  

 via PI3K. ✅ 

 Insulin inhibits endothelin cleavage to induce vasodilation. 

 Prostaglandin formation from arachidonic acid is inhibited in insulin resistance. 

 Insulin resistance leads to the hypersecretion of TNFα. 

 

Insulin resistance is likely caused by 

 increased DAG signaling ✅ 

 reduced IL-6 levels 

 inhibition of ceramide synthesis 

 inhibitory Irs phosphorylation ✅ 

 

Which factors influence increased TG deposition in the liver in NASH? 

 rate of fatty acid uptake and synthesis ✅ 

 rate of gluconeogenesis 

 pentose phosphate cycling 

 VLDL export ✅ 

 

Why do statins reduce the risk of CVD? 

 Statins induce the formation of cholesterol and the efflux via bile acids 

 Statins inhibit HMG-CoA reductase ✅ 

 Statins induce LDLR internalization 

 Statins block intestinal cholesterol absorption 
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Foam cell formation – mark if the statements are true or false 

 ABCA1 controls cholesterol release from macrophages ✅ 

 CD36 leads to lipid influx into macrophages which consequently activate PPARγ ✅ 

 PPARγ induces cholesterol uptake into macrophages by regulating SR-A expression 

 Foam cell formation inhibits plaque formation 

 

Which enzymes control fatty acid mobilization from adipocytes? (select one) 

 HSL 

 MAGL 

 Glut4 

 PepCk 

 ATGL ✅ 

 

Explain the molecular process that links UV exposure to skin cancer and indicate a 

biochemical pathway that counters the carcinogenic process. 

______________________________________ 

 

A glutathione S-transferase polymorphism that results in reduced protein function most likely: 

 is associated with decreased cancer risk 

 is associated with increased cancer risk ✅ 

 has a high variability of occurrence amongst different people ✅ 

 lowers the rate of arylamine carcinogen acetylation 
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What cancer-initiating process is most likely to result from a point mutation in a regulatory 

domain of a proto-oncogene? (select one) 

 excess production of a normal growth-stimulating protein ✅ 

 functional loss of cell cycle check-point 

 diminished production of a mutated growth-suppressing protein 

 diminished production of a mutated growth-stimulating protein 

 excess production of a normal growth-suppressing protein 

 

Which protein is involved in inducing a genetic mutation after exposure to a genotoxic 

chemical? (select one) 

 RNA polymerase 

 translesion synthesis polymerase ✅ 

telomerase 

genotoxicity involves direct interactions with nucleic acids, therefore no protein is 

involved 

DNA glycosylase 

 

Cell growth signaled by epidermal growth factor (EGF) is initiated by binding to its cognate 

receptor. What are the three domains of the EGF receptor? 

 ___________________________ 
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Which neurotransmitters are implicated in depression? 

 Noradrenaline ✅ 

 Glutamate and GABA 

 Dopamine 

 Serotonin ✅ 

 

It is still difficult to diagnose depression in patients because: 

 Depression is a heterogeneous illness ✅ 

 Lack of an objective ‘gold standard’ diagnosis means ✅ 

 There is still no biological diagnostic test ✅ 

 Lack of knowledge of the brain regions and neural circuits involved in the condition 

✅ 

 

In an animal model of depression when Fluoxetin (Prozac), an antidepressant drug, was 

administered it alleviated depression-like symptoms in the animals. It is an example for: 

(select one) 

 Construct, predictive and face validity 

 Construct validity and face validity 

 Face validity 

 Predictive validity ✅ 

 Face validity and predictive validity 
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Researchers have used a prenatal stress model in rats and have found that the prenatal stressed 

group showed anhedonia-like symptoms. This is an example for: (select one) 

 Construct validity 

 Face validity ✅ 

 Face validity and construct validity 

 Construct, predictive and face validity 

 Predictive validity and face validity 

 

The GABAA family receptors are the targets of a number of widely used anxiety drugs. The 

GABAA receptors possess binding sites for benzodiazepine (an anxiolytic drug). How do 

benzodiazepines act to reduce anxiety symptoms? (select one) 

 Inhibition of glutamatergic and stimulation of GABA transmission 

 Have no effect on GABA transmission 

 Increase glutamatergic transmission 

 Inhibition of GABA transmission 

 Stimulation of GABA transmission ✅ 

 

Mice are tested in the elevated plus maze. If valium, an anxiolytic drug, is injected to control 

animals, it will: (select one) 

 Enhance time spent in the open arms ✅ 

 Reduce time spent in the open arms and enhance time spent in the closed arms 

 Reduce the time spent in the open arms 

 Increase locomotor activity 

 Enhance time spent in the closed arms 
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The prenatal stress model is used as an animal model of depression. Prenatal stress in mice 

induces increased immobility behavior in the forced swim test (FST) compared to control 

animals. If animals are chronically treated with an antidepressant drug prior to testing, it will 

lead to: (select one) 

 decreased immobility in the FST in the control group 

 No effect on the duration of immobility in the FST in the prenatal stress group 

 decreased immobility in the FST in both the control and prenatal stress groups ✅ 

 increased immobility in the FST in both the control and prenatal stress groups 

 increased immobility in the FST in the prenatal group 

 

Which hormone stimulates the adrenal cortex to secrete hormones? (select one) 

 Adrenocorticotropic hormone (ACTH) ✅ 

 Cortisol 

 Corticotropin-releasing hormone (CRH) 

 Antidiuretic hormone (ADH) 

 

Prepulse inhibition of the acoustic startle reflex is: 

 a behavioral measure of sensorimotor gating ✅ 

 a human-specific behavioral phenomenon 

 impaired in patients with depression 

 impaired in patients with schizophrenia ✅ 
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“Positive symptoms” in schizophrenia include: 

 hallucinations ✅ 

 anhedonia 

 deficits in working memory 

 paranoia ✅ 

 

The hippocampus is highly essential for: 

 the formation of new declarative memories ✅ 

 the long-term storage of declarative memories 

 the encoding of spatial information ✅ 

 the learning of motor skills 

 

Spatial learning and memory in mice and rats can be studied using the: 

 light-dark box test 

 latent inhibition test 

 Morris water maze test ✅ 

 radial 8-arm maze test ✅ 

 

Amphetamine (select one) 

 strongly stimulates the release of GABA 

 increases psychotic symptoms in patients with schizophrenia ✅ 

 is used to treat patients with schizophrenia. 

 is used to treat patients with amnesia 

 typically decreases locomotor activity in mice 
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Anterograde amnesia (select one) 

 is primarily induced by lesions of the hypothalamus 

 can be induced by benzodiazepines ✅ 

 can be induced by antidepressant drugs 

 is defined by a loss of memory that was acquired before a trauma 

 only affects emotional memory 

 

The following disturbances belong to the Metabolic Syndrome: 

 Thyroid dysfunction 

 Obesity ✅ 

 Type 2 diabetes mellitus ✅ 

 Increased serum LDL cholesterol levels ✅ 

 

Insulin is being produced in the 

 omega-cells of the kidneys 

 alpha-cells of the endocrine pancreas 

 alpha-cells of the exocrine pancreas 

 beta-cells of the exocrine pancreas 

 beta-cells of the endocrine pancreas ✅ 
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Decreasing the activity of the enzyme phosphoenol-pyruvat-carboxykinase (PEPCK) in the 

liver systemically lowers blood glucose levels, because PEPCK controls and promotes 

gluconeogenesis within hepatocytes. 

 A and B correct, but not “because” 

 A because of B ✅ 

 A correct, B wrong 

 A and B wrong 

 A wrong, B correct 

 

Treatment of Type 2 diabetes in most cases requires insulin injections, because type 2 

diabetes is associated with a relative insulin deficiency. 

 A and B correct, but not “because” 

 A because of B 

 A correct, B wrong 

 A and B wrong 

 A wrong, B correct ✅ 

 

 


