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1. Luoland Liu M, “Adipose tissue in control of metabolism”; J of Endocrinology 2016, 231(3): R77-
R99.

2. Longo M et al, “Adipose tissue dysfunction as determinant of obesity — associated metabolic
complication”, International J of molecular sciences 2019, 20(9): 2358.

3. Jackson VM et al, “Latest approaches for the treatment of obesity”, Expert opinion on drug
discovery 2015, 10(8): 825-839.

4. NarayanaswaniV et al, “Obesity: Current and potential pharma therapeutics and targets”,
Pharmacol. Ther. 2017, 170: 116-147

5. Martinussen C et al, “Emerging drugs for the treatment of obesity”, Expert opinion on emerging
drugs 2017, 22: 87-99.
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1. Cedernaes, Jonathan, Nathan Waldeck, and Joseph Bass. "Neurogenetic basis for circadian
regulation of metabolism by the hypothalamus." Genes & development 33.17-18 (2019):
1136-1158.

2. Mason, lvy C,, et al. "Impact of circadian disruption on glucose metabolism: implications for type 2
diabetes." Diabetologia (2020): 1-11.

3. Stenvers, Dirk Jan, et al. "Circadian clocks and insulin resistance." Nature Reviews Endocrinology
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1. Mergenthaler et al “Sugar for the brain: the role of glucose in physiological and pathological brain
function* Trends Neurosci. 2013 Oct; 36(10): 587-597.

2. Garcia-Marin et al: Cajal’s contribution to glia research: Trends in Neuroscience 2007:30:9:479

3. Bélanger M, Allaman I, Magistretti PJ. Brain energy metabolism: focus on astrocyte-neuron
metabolic cooperation. Cell Metab. 2011 Dec 7;14(6):724-38.

4. Miiller P, Duderstadt Y, Lessmann V, Miiller NG. Lactate and BDNF: Key Mediators of Exercise
Induced Neuroplasticity? J Clin Med. 2020 Apr 15;9(4):1136

5. Mitchell RW, On NH, Del Bigio MR, Miller DW, Hatch GM. Fatty acid transport protein expression
in human brain and potential role in fatty acid transport across human brain microvessel endothelial
cells. J Neurochem. 2011 May;117(4):735-46

6. Ferris HA, Perry RJ, Moreira GV, Shulman GI, Horton JD, Kahn CR. Loss of astrocyte cholesterol
synthesis disrupts neuronal function and alters whole-body metabolism. Proc Natl Acad Sci U S A.
2017 Jan 31;114(5):1189-1194

7. Wagstaff LR, Mitton MW, Arvik BM, Doraiswamy PM. Statin-associated memory loss: analysis of
60 case reports and review of the literature. Pharmacotherapy. 2003 Jul;23(7):871-80.

8. Akintola AA, van Heemst D. Insulin, aging, and the brain: mechanisms and implications. Front
Endocrinol (Lausanne). 2015 Feb 6;6:13. doi: 10.3389/fendo.2015.00013.

9. Cai W, Xue C, Sakaguchi M, Konishi M, Shirazian A, Ferris HA, Li ME, Yu R, Kleinridders A,
Pothos EN, Kahn CR. Insulin regulates astrocyte gliotransmission and modulates behavior. J Clin
Invest. 2018 Jul 2;128(7):2914-2926.

10. Maciejczyk M, Zebrowska E, Chabowski A. Insulin Resistance and Oxidative Stress in the Brain:
What's New? Int J Mol Sci. 2019 Feb 18;20(4):874.

mayvn



000

TEL AVIV NU'0TQIN
UNIVERSITY 2'AN'TN

(o) jmiplle)

Course Title
Metabolism: Physiology and Pathology
Lecturer

Dr. Tsaffrir Zor (TAU Dept. of Biochemistry and Molecular Biology), Dr. Eran Levin (TAU School of
Zoology), Prof. Naftali Stern and Dr. Yonit Marcus (TAU- Ichilov Medical Center), Prof. Noga
Kronfeld-Schor (TAU School of Zoology), Prof. llan Tsarfaty (TAU Medicine Faculty), Prof. Dani
Frenkel (TAU Dept. of Neurobiology)

Semester

B

Course requirements
Exam

Final grade components
100% final exam

Course schedule Color legend: Live zoom lecture, recording, Live at class — Sherman 105, holiday-
no class

Class no. _Date || Subject and Requirements (assignments, reading materials, tasks, etc.)

1-2  21/2/22 Dr. Tsaffrir Zor - Opening (Live zoom, 10 minutes).
Video recording- Lipids degradation: tri-glycerides, SFAs, PUFAs, odd carbon
fatty acids, keto bodies. (Part a- 55 minutes, Part b- 53 minutes, total 108
minutes)

3-4  22/2/22 Dr. Tsaffrir Zor — Lipids bio-synthesis (part a — 65 minutes)

5-6 28/2/22 Dr. Tsaffrir Zor —

Hour 1 Lipids bio-synthesis: Eicosanoids and Non-steroidal anti-inflammatory drugs
(NSAIDs), triglyceride synthesis, cholesterol and cholesterol derivatives
synthesis. (part b- 19 min, part c- 36 min total- 55 min)

Hour 2 Amino acids (AA) synthesis: Energy from AA metabolism and Urea cycle (46
min).

7-8 1/3/22 Dr. Tsaffrir Zor —

Hour 1 Integration of metabolism: carbohydrates metabolism, FA and AA. Integration
by tissues and by specific hormones.

Hour 2 Detailed summary of specific slides from 1-6, mechanism of sphingolipids in

inflammation. Open discussion- questions.

9-10 7/3/22 Dr. Eran Levin — Ecology of carbohydrates: Types of carbohydrates- common
mono, di and poly saccharides, storage sugars (glycogen, trehalose), building
sugars (chitin, cellulose). Physical and physiological adaptations for
carbohydrates feeding in vertebrates and invertebrates. The Pentose




11-12  8/3/22

13-14 14/3/22
Hour 1

Hour 2

15-27
21/3/22

22/3

28/3

29/3

4/4
4/4+5/4

000

TEL AVIV NU'0TQIN

UNIVERSITY 2'AN'TN

(o) jmiplle)

Phosphate Pathway and its role in animals’ flight.

Dr. Eran Levin — Ecology of lipids: The saturation level of fatty acids (SFA, MUFA,
PUFA- omega 3,6) their occurrence in the environment, desaturase enzymes,
effect of climate on fatty acids saturation.

Lipids as metabolic fuel under high or low metabolic rates (flight vs.
hibernation). Metabolic water. Seasonal fat accumulation.

Dr. Eran Levin —
Ecology of amino acids: essential and non-essential, glucogenic and ketogenic

AA. Use of proline and glycine as metabolic fuel for flight. Starvation. Amino
acids in flowers nectar. Non-proteinogenic AAs.

Ecology of Vitamins: Introduction.

Vitamin A- origin and chemistry. Function in arctic and tropics. Carotenoids and
their function in animals and plant systems.

Vitamin B1- chemistry and function. Depletion from marine systems.

Vitamin B3- chemistry and function. Effect of monoculture on vitamin B3 in the
environment (European hamsters).

Vitamin B12- chemistry and function. The effect of environmental Cobalt levels
on the vitamin. Australia as a case study.

Vitamin C- chemistry and function. Panacea or tale?

Vitamin D- chemistry and function. The rise of the new king.

Vitamin E- chemistry and function. Membrane anti-oxidant defense

Prof. Naftali Stern —

Energy Balance: Hypothalamic regulation of hunger (Leptin, Gherlin, Insulin a-
MSH, AgRP/NPY, MC4R neurons). Intercellular nutrient receptors (mTOR,
AMPK, NAD, Sirtuins, FA receptors).

22/3- no class

28/3—Energy Balance: caloric restriction, digestive system hormones,
microbiome (short chain FA), leptin and Adiponectin, white, light brown and
brown adipose tissue, fast and slow muscle fibers, myokines.

29/3 — Energy Balance: lactate, measurements of energy expenditure and fat.

4/4- Energy Balance: Metabolic flexibility

4/4- 5/4 — Caloric surplus (recordings): lipolysis, FABP4/ lypotoxicity, adipose
cells volume vs. number, adipose tissue inflammation, fibrosis, accumulation of
fat in muscles, heart and blood vessels. (33+84+35 min).

11/4- no class



25/4

26/4
28-32

33-34

35-44

45-52
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12-19/4- Passover break

25/4- Obesity and metabolic syndrome: BMI, risk factors, brain inflammation.

26/4- Arterial sclerosis: risk factors, defense mechanisms, lipoproteins.

Dr. Yonit Marcus —

2/5 - Diabetes as a complication of obesity: physiology of healthy adipose
tissue, physiology of adipose tissue in obese, treatment of obesity dependent
diabetes, adipokines based treatment, bariatric operations and diabetes.
(44459 min)

3/5 — pharmacobichemistry on anti-obesity drugs (recording): metabolic
syndrome, hunger mechanism, mechanism of anti-obesity drugs (26+66 min)

Prof. Noga Kronfeld-Schor-

Biological clocks and metabolism: the role of biological clocks in the
maintenance of metabolic balance, tools for research, the effect of damage to
the clock or activity against the natural clock setting on the physiology and
development of metabolic syndromes like diabetes.

Prof. llan Tsarfaty —

10/5- Metabolic pathways in the tumor proliferating cell: signaling pathways
16/5- regulating tumor energetics.

17/5- Signal transduction pathways regulating metabolism: the
PI13K/AKT/mTOR.

23/5- Tumor metabolism: Angiogenesis, hypoxia, hypoglycemia & starvation.
24/5- Targeting and Imaging tumor metabolism.

Prof. Dani Frenkel —

30/5 - metabolism of the central nervous system (a recording): major cells,
glucose allocation by the different cells, blood brain barrier, glucose-glycogen
balance and the astrocytes importance in the pathway.

31/5 - Lipids metabolism in the brain and connection with the periphery
systems (recording): myelin and its role in brain function and common
pathologies. Statins and treatments in degenerative syndromes.

6/6 - The importance of Insulin signal in the brain and its role in degenerative
diseases: Alzheimer and Parkinson diseases.

7/6- Discussion

Required course reading

Optional course reading
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Dr. Tsaffrir Zor

1) Amino acids metabolism- Leninger 6" edition, chapter 18
2) Lipids metabolism- Leninger 6™ edition, chapter 17
3) Lipids biosynthesis- Leninger 6" edition, chapter 21
4) Integration of metabolism- Leninger 6% edition, chapter 23

Prof. Naftali Stern and Dr. Yonit Marcus

1.

Luo L and Liu M, “Adipose tissue in control of metabolism”; J of Endocrinology 2016, 231(3): R77-
R99.

Longo M et al, “Adipose tissue dysfunction as determinant of obesity — associated metabolic
complication”, International J of molecular sciences 2019, 20(9): 2358.

Jackson VMJ et al, “Latest approaches for the treatment of obesity”, Expert opinion on drug
discovery 2015, 10(8): 825-839.

Narayanaswani V et al, “Obesity: Current and potential pharma therapeutics and targets”,
Pharmacol. Ther. 2017, 170: 116-147

Martinussen C et al, “Emerging drugs for the treatment of obesity”, Expert opinion on emerging
drugs 2017, 22: 87-99.

Prof. Noga Kronfeld-Schor

1.

Cedernaes, Jonathan, Nathan Waldeck, and Joseph Bass. "Neurogenetic basis for circadian
regulation of metabolism by the hypothalamus." Genes & development 33.17-18 (2019):
1136-1158.

Mason, lvy C., et al. "Impact of circadian disruption on glucose metabolism: implications for type 2
diabetes." Diabetologia (2020): 1-11.

Stenvers, Dirk Jan, et al. "Circadian clocks and insulin resistance." Nature Reviews Endocrinology
15.2 (2019): 75-89.

Prof. Dani Frenkel

1.

Mergenthaler et al “Sugar for the brain: the role of glucose in physiological and pathological brain
function* Trends Neurosci. 2013 Oct; 36(10): 587-597.

Garcia-Marin et al: Cajal’s contribution to glia research: Trends in Neuroscience 2007:30:9:479

Bélanger M, Allaman I, Magistretti PJ. Brain energy metabolism: focus on astrocyte-neuron
metabolic cooperation. Cell Metab. 2011 Dec 7;14(6):724-38.

Miiller P, Duderstadt Y, Lessmann V, Miiller NG. Lactate and BDNF: Key Mediators of Exercise
Induced Neuroplasticity? J Clin Med. 2020 Apr 15;9(4):1136

Mitchell RW, On NH, Del Bigio MR, Miller DW, Hatch GM. Fatty acid transport protein expression
in human brain and potential role in fatty acid transport across human brain microvessel endothelial
cells. J Neurochem. 2011 May;117(4):735-46

Ferris HA, Perry RJ, Moreira GV, Shulman GI, Horton JD, Kahn CR. Loss of astrocyte cholesterol
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synthesis disrupts neuronal function and alters whole-body metabolism. Proc Natl Acad Sci U S A.
2017 Jan 31;114(5):1189-1194

7. Wagstaff LR, Mitton MW, Arvik BM, Doraiswamy PM. Statin-associated memory loss: analysis of
60 case reports and review of the literature. Pharmacotherapy. 2003 Jul;23(7):871-80.

8. Akintola AA, van Heemst D. Insulin, aging, and the brain: mechanisms and implications. Front
Endocrinol (Lausanne). 2015 Feb 6;6:13. doi: 10.3389/fendo.2015.00013.

9. Cai W, Xue C, Sakaguchi M, Konishi M, Shirazian A, Ferris HA, Li ME, Yu R, Kleinridders A,
Pothos EN, Kahn CR. Insulin regulates astrocyte gliotransmission and modulates behavior. J Clin
Invest. 2018 Jul 2;128(7):2914-2926.

10. Maciejczyk M, Zebrowska E, Chabowski A. Insulin Resistance and Oxidative Stress in the Brain:
What's New? Int J Mol Sci. 2019 Feb 18;20(4):874.
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