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Evolutionary Biomedicine
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By the end of this course, students will be able to:

Understand and apply an evolutionary framework to investigate human variation in its biological, social, e
and cultural dimensions;

Explain how evolutionary processes can help us understand the ultimate causes and/or treatment of o
disease, e.g. to what extent are modern diseases like diabetes a result of recent changes in diet or
other exposures;

Evaluate the evidence from the fossil skeletal record, genetic data, and comparative primatology to e
respond questions pertaining to human evolution, variation, and adaptation; Compare alternative
theories concerning the adaptive advantages and development of specific human traits such as
bipedalism, encephalization, and language skKills;

Use genetic and evolutionary theory to explain the pattern of modern human genotypic and phenotypic e
variation and relate these to ecological data and changes in the environment.
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The course is building a conceptual framework of Evolutionary Medicine, - starting from the basics of human

evolution and adaptation to human-specific environment and social organization. There is understanding that

mechanisms of evolution (DNA and epigenetics) work according to the theories from that of Mendel’s to the
Darwin’s; they might parsimoniously explain the causes of diseases, specific to the modern humans, such as
lactose intolerance; Type 2 diabetes; malaria; infectious disease and antibiotic resistance;

reproductive senescence, menopause and age-related pathology. The students will be able to apply the tools
of the evolutional theory to find evidence of the recent natural selection in humans, and to apprehend a link
between success of modern medicine and continuous human evolution.

JT91 VXA DO7RRN0 DY MR DTN 0080 ,1°211002 Wdw AR N0 DR NOIRNAT AP0 tRYIRIRT 15.'!7:
Classes will be frontal; the teachers will lecture on most of the topics (listed below). Prior to each class,
students will read articles from the suggested literature. They will prepare a Seminar — based on a selected
Review Atrticle. In the end of the course, they will present a written synthesis of the review article.
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1 | Basics of Evolution and Evolutionary Medicine;
Mechanisms of evolution (genes, DNA, basics) and Adaptation

2 | From Mendel to Darwin: mutation, drift, natural selection, assortative mating,
sexual selection; antagonistic pleiotropy

3 | Social Darwinism; Social Organization and Disease; Contemporary
Perspectives on Natural Selection

4 | Bioarchaeology

Primate evolution: Origins of the Hominins; Origins of the genus Homo
Late Hominin Evolution: e.g. adaptations to high altitude environment

5 | Early migrations & Human diversity
Taxonomies and Phylogenies;
Climate change: Glacial periods vs. Global warming

6 | Disease — Nutritional causes
Evolution of food preferences; the thrifty phenotype hypothesis
Lactose intolerance; Type 2 diabetes; Malaria

7 | Paleo diet or Paleo Myth? Why we crave fatty, sugary, and salty foods.
Effects of starvation and processed foods rich in saturated fats

8 | Infectious and immunity disease
Natural selection of antibiotic resistance: Host/ Pathogen Co-evolution

9 | Disease — Psychology & Behavior (anxiety and depression)
Why selection has not eliminated genetic diseases

10 | Quirks of evolution (birth canal; childhood; bipedal skeleton; metabolic
disease; rudimentary anatomical structures)

11 | Evolution of reproductive Senescence and Menopause; Reproductive conflict

12 | Evolution of aging; osteoporosis; hormesis

13 | Medical Practice and Future of Humanity
Recent natural selection in humans: Are we still evolving?

QTP MWeNT A
Genetics or EvoDevo
NYPWYR / NWSaT/ Mawt LT

Pre-class Reading Assignments: Prior to each class, students will read articles from the primary literature.
Attendance (80%)

Prepare a Seminar - on a Review Article
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Written Synthesis of a Review Article

DI Y97 S22 T

Seminar on a Review Article (50%)

Written Synthesis of the Review Article (50%)
37973199202 .
Suggested reading:

Textbook:

“Principles of Evolutionary Medicine” by Gluckman, Beedle, and Hanson (2015)

“Life History Evolution” by Hertler, Figueredo, Pefiaherrera-Aguirre (2018)

Sharon Moalem & Jonathan Prince. Survival of the Sickest: The Surprising Connections Between Disease and
Longevity (2008)

Theodosius Dobzhansky "Nothing in Biology Makes Sense Except in the Light of Evolution" American Biology
Teacher (1973)

Other:

“Sapiens: A Brief History of Humankind” by Yuval Noah Harari (2014)

Frelat et al. Evolution of the hominin knee and ankle. ) Hum Evol. (2017)
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Innovations in Molecular Biology (focused on deep sequencing)
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Whole Genome DNA sequencing: Short reads vs Long reads
sequencing strategies

2 NNNN NIL'WY7? ARNWNLRIAN -(NGS) piny qixn nti2010 Overview: 2
Microarray NnaiTa

2 , DNA, RNA, sRNA, ChlIP-Seq, 16S:]122 NGS n'ai?1120 2w omiwn 3
ATACseq

2 DTN .NMIN3NMI2NR NTTNY 0220 N0 N NGS- 101 110N D'wAaT 4
['UI2 NIXAIN TI2M NTTA NAIZ1220 RNA - nimao 7w QC np'ma 0N
QT NNIY? Qubita

1 D'TI2M NTTN :NTAVA 200N 4a

1 v NN [IT'RI Tapestation-1 NiMao N1t QC- Np'T1a TIN' Jwnn 5
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971x adaptor-adaptor, |1xd troubleshooting, -nim'wa nimaoa |IrT

nMao

NIMwa NniMaoa troubleshooting :nT1aVn 230N ba

2 ¥ NIM2i PhiX 1INN N1'N2a 21p'wa ntaon Ny -NGS nx1na 021w 6
pool-n

MiSeq/NextSeq -n1'MI7'® 7w Nn11apv92 9117 KIAN

Nanopore, -qIx"1 NIMI21020 (c1, spatial ,23MLD121) NGSA NINTPINN NIL'Y
Pac bio, lon torrent/proton

1 7N NIRTPAIENNTN NN N1 DRAIYNN DNVN9N basespace- NN 9
NXMN NINXIN 2V NI22N0N

BAM files, FASTQ, alignment nj'bN1191'KIMY KIAN 10

Sequence alignment or mapping; Alignment visualization; Variant 11

detection; clustering with PARTEK; Functional analysis: Gene Ontology;
, Pathway analysis, Galaxy

2 PARTEK N 2V n217n :nT72wn 220 11a

(7N nwan) Galaxy 70N

NTIR 220N NWAN 11b

10X single cell sequencing? X1an 12

NI'2L NNTN 71730 2 7Y 122 173N gPCR- - 101N NINXIN YW NN 13
DMN'MA 123N NIl

gPCR NIXXIN 7w NT'72N

2 (122N ,1019 112N, gPCR DY 0N NINXIN 7Y NIN'N :0TAVN 220N 13a
(721 nwan) gPCR- 10 NINNIN 2¥ NT2AX ,0MNM9

QTP NWSIT LA

NAARIM N7 0T NIwnAT
T272 0'MTPNN DNIRNYT TVIM ONIN

:MYPwR / W/ Mawm 7

NPTXIN DA K77 NIRXIN MY 20N 1TV TN WY TN pTAMY ,0NIV'wA NN Nain 80% v NnT01ipa
O I 7apt X7
.D'7'22N NWANI 01PN 9102 1NRN 7Y NWAN NTIAY - DaIn

DI Y97 S22 T

30%( oo 910N 9212) 00N ,70% VAKX NI

STODAHR

21'207/TIN%% LVAITILON 2UY NNADN NN — NRP? NAIN NIN
IwNN1 1IN2Y DNNANNALTIAMYN 90 — NX7NIN ANMP? InIn
https://link.springer.com/book/10.1007/978-1-0716-1103-6
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Causal Inference

Lecturer: Dr. Yair Daon
The course will be given in English

NXXIN 101N 210
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-01702'K2 O NN

Aims:

Causal inference is the set of methods and techniques used to infer cause-and-effect relationships. In
this class we will study the fundamental ideas and methods of causal inference. We will start by
introducing the Rubin causal model as a general framework for defining causality. We will then use
the Rubin causal model to define various causal parameters and study the gold standard of causal
inference --- randomized experiments. We will proceed to study the basic building blocks of causal
networks, and introduce practical methods for conducting inference in such networks: the backdoor
criterion, inverse probability weighting, and propensity score matching. We will conclude with a
study of counterfactuals, with examples.

Overall, this class aims to provide students with the tools and skills needed to effectively apply causal
inference techniques in their own research and to critically evaluate the causal claims made in
published research.

Description:

In the first part of the course we will study the basic ideas of causal inference from “Causal Inference:
What If” by Hernan and Robins. We will then delve into the study of causal networks and follow
“Causal Inference in Statistics: A Primer” by Pearl, Glymour and Jewell.

Students will submit three homework assignments during this course. Solution to each homework
assignment will be presented in a recitation the week after the homework was assigned. Homework
assignments are an important part of this course and solving them in groups will be highly
encouraged.

Class:
Lectures and recitations.

Requirements:
Basic knowledge of probability and statistics (expectation, conditioning, Bayes’ Theorem, linear
regression) will be useful. However, we will review these subjects as required.

Final grade composition:
Students’ duties:
Three homework assignments -
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Students’ grading:
Homework assignments, each worth 33% -

Course schedule:

NV 'Y

Class | Subject Pages

No.

1-2 Introduction: Simpson’s paradox. HR 1-10
Basic definitions in causal inference: Rubin causal model, causal parameters
(individual and average treatment effects), causal null hypotheses.

3-4 Randomized experiments: Exchangeability, conditional exchangeability, HR 13 -20,25-30
standardization, identifiabillity.

5 Directed Acyclic Graphs (DAGs): Graphical representations of probabilistic | GPJ
models, chains, forks. 35-40

6 Colliders, d-separation. GPJ 40 - 48

7 Recitation: Solution to the homework assignment on DAGs.

8 The adjustment formula, the backdoor criterion, inverse probability GPJ 55 - 66, 72- 75
weighting.

9 Propensity score matching, causal inference in linear systems. GPJ 78 - 89

10 Recitation: Solution to the homework assignment on estimating causal
parameters.

11 Counterfactuals in DAGs: Definition, structural and graphical GPJ 89 - 98
representation, computation.

12 Examples of counterfactuals: Recrutiment to a program; Personal decision GPJ 107 - 109, 111 -
making; Sex discrimination in hiring. 114

13 Recitation: Solution to the homework assignment on conterfactuals.

Reading Material:

Glymour, Madelyn, Judea Pearl, and Nicholas P. Jewell. Causal inference in statistics: A primer. e

John Wiley & Sons, 2016.

Hernan MA, Robins JM. Causal Inference: What If. Boca Raton: Chapman & Hall/CRC, 2020. e
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Infectious Diseases in Humans and Animals

Lecturer: Dr. Yair Daon
This course will be given in English

NNXIN 10NN A0
11™m 2 Ny gpn N A00No T'own D'TIn'? mavw

-01702'X2 O NN

Aims:

In this course we will study mathematical models of infectious diseases spread. We explore the spread
of pathogens in various kinds of populations, model various transmission modes, and consider
different interactions between pathogens. We will study fundamental properties of a pathogen’s
spread in a population via a mixture of analytic methods on simple models and simulation algorithms.
Our main tool will be compartmental models, e.g. the Susceptible-Infected-Recovered model, where
the population is partitioned to different compartments according to each individual’s infection state.

Upon completion of this course, students will be able to:
1. Understand the underlying assumptions implied in a new model they encounter.
2. Formulate a model that suits their assumptions on a pathogen and a population.

Description:

We will mainly follow “Modeling Infectious Diseases in Humans and Animals by Keeling and
Rohani”. Some extra examples from Anderson and May's classic “Infectious Diseases of Humans:
Dynamics and Control” will be given. Students will partition into groups and submit a final
assignment.

Class:
Frontal lecture.

Requirements:

Undergraduate level mathematics (derivatives, exponential functions, logarithms) and elementary
statistics (normal and exponential distributions) will be used. However, these requirements are not set
in stone, as we will introduce them (and other) mathematical concepts as needed.

Final grade composition:

Students’ duties:
Submit middle and final assignments. -
Full attendance in class. -

Students’ grading:
Middle and final assignments, 50% each. -
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Class No. | Subject Pages

1 Deterministic models: SIR and variations. Euler’s method. 16-20,26,39-46

2 Parameter estimation. Models with demography. 26-34, 48-52

3 Sexually transmitted infections. 54-64,69-76

4 Childhood infections. 77-93

5 Multiple pathogens: Cross immunity. 105-109,112-116

6 Evolutionary implications of cross immunity. Cross immunity vs. 109-112,116-118,
enhanced susceptibility. 120-122

7 Temporally forced models: Annual cycles, multiennial outbreaks, 159-164,171-181
chaos.

8 Review of middle assignment.

9 Observation and process noise. Gillespie’s algorithm. 190-203

10 Probability of extinction in stochastic models. Critical Community 205-214
Size. Vaccines in a stochastic environment.

11 Controlling Infectious Diseases: vaccination, contact tracing. 201-312

12 Case study: Swine fever. 327-333

13 Review of final assignment.

Reading Material:

Keeling, M. J., and P. Rohani. Modeling Infectious Diseases in Humans and Animals. 837 Princeton

University Press, 2008.

Anderson, Roy M., and Robert M. May. Infectious diseases of humans: dynamics and control.

Oxford university press, 1992.
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Mathematical Models of Infectious Diseases Seminar

Lecturer: Dr. Yair Daon
This course will be given in English

71'10 017N 210
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Aims:

In this course we will delve into current modeling studies of infectious diseases. Students will present
a paper of their choice and guide a discussion in class on said paper. Discussions will not be limited to
just understanding the paper being presented. Rather, asking questions outside the scope of the
presented paper will be highly encouraged, as a means to practice asking research level questions.
Thus, the overall aims of this seminar are twofold: First, to expose students to current research; and
second, to practice asking research-oriented questions.

Description:

During the course, students will be partitioned into groups and choose a paper on a specific aspect of
mathematical modeling of infectious diseases. Each group will be responsible for presenting the paper
to the class, presenting the main points and implications of the research, and leading a discussion on
the broader implications of the work and how study can / should continue.

Class:
Seminar

Requirements:
Infectious Diseases in Humans and Animals is recommended, but an introduction to the subject will
be given. Students who did not take aforementioned class are welcomed to consult lecturer.

Final grade composition:
Students’ duties:
Full attendance in class -
Presentation -

Students’ grading:
Presentation 70% -
Participation during other students’ presentations 30% -

Reading Material:
Students will choose a paper for presentation.
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Research Methods and Principles for the

use of equipment and scientific technology
81901 on 'omp

741 721 "7 IRDT AWH M7 0P TN

A T LY 7290 T AR MW
SIRXNT (ORI M0

2:3"1'on R +2' wond 7’swn @Yy mw

N .n1wn o9Ipa( nywen by / maun N1DOXDY)
The course will allow the students to acquire commonly used technologies and
methodologies required for scientific research in biology and medicine
:OMPT 99N .2
Commonly used technologies and methodologies required for scientific research
in biology and medicine
RN TR S
Lectures
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Research Methods A

Subject Lecturer

1 Macromolecules 101 Dr. Dessau
2 Electrophoresis Dr. Dessau
3 Fundamentals of molecular biology Dr. Shamay
4 Measurements of nucleic acids Dr. Shamaye
5 Next generation sequencing I (NGS1) Dr. Kobi Maman
6 Chromatin and epigenetics Dr. Shamay
7 Next generation sequencing II (NGS2) Dr. Kobi Maman
8 NGS data analysis Dr. Kobi Maman
9 Recombinant protein expression and protein Dr. Dessau

quantification
10 Chromatography Dr. Dessau
11 Structural biology I Dr. Dessau
12 Structural biology 11 Dr. Dessau
13 Protein interactions I Dr. Dessau
14 Protein interactions II Dr. Dessau
Research Methods B

Lecturer Subject

1 Mass spectrometry and proteomics Dr. Dessau
2 Histology Dr. Elliot
3 Microscopy I Dr. Orbach
4 Microscopy II Dr. Orbach
5 Cell sorter and FACS analysis Dr. Orbach
6 Electron microscopy Prof. Harel
7 Gene targeting [ Dr. Shai Bel
8 Animal behavior Dr. Elliot
9 Gene targeting 11 Dr. Shai Bel
10 Cell sorter and FACS analysis Dr. Enshel
11 In-vivo imaging Dr. Karasik
12 GWAS and population genetic analysis Dr. Karasik
13 Bioinformatic tools in biology Dr. Kobi Maman
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For background reading:
Molecular Cell Biology 9th edition by Lodish et al, 2021

Each of the speakers will provide a relevant bibliography (up to four articles or on

chapter in a book)
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disruption

Molecular Machines of the cell 72X N 1
The Eukaryotic Nucleus 7NN 1My 2
Shaping the 3D organization of [IN 'R 3
chromatin by cohesin
The Physics of Life: Predicting n'o N 4
Biological Outcome by Mathematical
Formulation.
TBA PX1OW TIT 5
)XR”N NU'ONINR(
New Evolutionary Perspectives in INOT NWN 6
Cellular and Viral Membrane Fusion
Genomic Instability in Cancer [nn Qe 7
Tracking Down the Footprints of '"myin-717um 8
Viruses in Cancer
Host-Microbe Interactions in the 7w 9
intestine
Predicting and inverting antibiotic NI N 10
resistance
ro(
Liquid Biopsy and fusion -7177719 NN 11
biomarkers [NVWIAIN
TBA N7 NN 12
Identifying and designing new 1271'2 URMIOX N1'Y 13
enzymes for microbial signal )72am(
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(Course aim) onipn ninvn .X

The aim of the course is to provide students with knowledge for scientific writing

(Course content) onipn pin .
The course is designed to equip students with basic knowledge for scientific writing. The
course includes instructions on how to write scientific papers with focus on its different
parts, namely the abstract, introduction, methods, results, and discussion. In addition,
the course teaches how to write CVs and official letters. Finally, the course provides
basic knowledge on writing grant applications. Course homework includes writing of

scientific texts. The course is taught in English.

(Course lectures) niy'wn 17an .a

The course includes one weekly lecture of 90 min.

Table of course lectures — p"iy'wn 157 nVIIOSN AXIIN N'DN T

Class Topic | Exercise
1 | Introduction 1
2 | Materials and Methods 2
3 Results 3
4 Figures and tables 4
5 Discussion 5
6 Abstract 6
7 Paper presentation

88
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8 CcVv 7
9 Official letters
10 Posters
11 Grant applications 10
12 References
13 Summary

(Course requirements) ni7on/ninin .n
A total of ten weekly exercises

A final assignment

(Final grade components) 'oion jI'xn 'ann .

Assignments 100%

(Bibliography) n'onarana

A Manual for Writers of Research Papers, Theses, and Dissertations, Eighth Edition: Chicago
Style for Students and Researchers (Chicago Guides to Writ
Turabian, Kate L.

Writing Science: How to Write Papers That Get Cited and Proposals That Get Funded
Schimel, Joshua

On Writing Well, 30th Anniversary Edition: The Classic Guide to Writing Nonfiction
Zinsser, William

How to Write a Lot: A Practical Guide to Productive Academic Writing
Silvia, Paul J.

The Elements of Style, Fourth Edition
Strunk Jr., William

The Only Grammar Book You'll Ever Need: A One-Stop Source for Every Writing Assignment
Thurman, Susan

The Only Grammar Book You'll Ever Need: A One-Stop Source for Every Writing Assignment
89
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nx°¥n (Reduction) , N1 1901m2 D1XAX 9272 [NONT MNPY M Mynwn .3
ny>ap, »1071 M1on, (Refinements) »10°1:7 %577 171 (Replacement) mioon
Power analysis nmyxnxa 197131 Mx1api 1oon

T72¥n NPRA RPYITIV0T MNPy 4

ONYOWR Y Auhwy 22Inwn ,0°Y1ap 203 37281 DA pY L5

ANY°INT NI9IINT 2°377 2KD A0 ,N°0°02 PO 1772V NP2 2R L7

ST DY NPT 0 AT MIVCY .0%0051 MDY AnTIN2 000IntK L8
.0°10791% O°IN NPT 07 NPt mvw .9

701 NN ORI 0%A005H2 NN anna mww .10

.0°M07912 O210°1 MY DI M0°12 010 NTIPI NP2 2wy .11

NP1 7I°07 NN MYSY ,NIPAN0T NOIPN MYAWA ,N1°A NIt *2ma .12

T1IN9Y NPV MIVUW - 220797 DWW 7AW 91l L1013

(71, ID,NO) 2°n0757 12 Db My o°n 0037 ,0°00 .14

N°0°02 MMTXIND IX°2 NAATT QWY 79777 V0 W SYXNRA YW .15

.TIVIE|IN'O AT'AX NIV'Y 'wyn JIy'w .16

Thurman, Susan

D"IY'YA 727 DaIN NINDNR (0NN NN
0T NIYAT

0122 TR WIND 0P
NN NINdN ni2on/niwnAT/niin

100% |nan :'o10n |I'¥A '2ADN

oA
:ovom 1Y 001 (textbooks) 11n°%n 00

Michael F. W. Festing and Douglas G. Altman (2002): Guidelines for the Design and
Statistical Analysis of Experiments Using Laboratory Animals; ILAR Journal,43,4; (244-256).

Ralph B. Dell, Steve Holleran, and Rajasekhar Ramakrishnan (2002): Sample Size
Determination; ILAR Journal,43,4; (207-213)
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Recognition and Alleviation of Pain and Distress in Laboratory Animals: Committee on
Pain and Distress in Laboratory Animals, Institute of Laboratory Animal Resources,

Commission on Life Sciences, National Research Council

Refning rodent husbandry: the mouse; Report of the Rodent Refnement Working Party;
Laboratory Animals Ltd. Laboratory Animals (1998) 32, 233-259

Recognition and Alleviation of Distress in Laboratory Animals; Committee on Recognition

and Alleviation of Distress in Laboratory Animals, National Research

Recognition and Alleviation of Pain in Laboratory Animals; Committee on Recognition and

Alleviation of Pain in Laboratory Animals, National Research Council
Pain and distress in laboratory rodents and Lagomorphs; Report of the Federation of
European Laboratory Animal Science Associations (FELASA) Working Group on Pain and

Distress accepted by the FELASA Board of Management November 1992

UKCCCR Guidelines for the Welfare of Animals in Experimental Neoplasia; UK Co-

ordinating Committee on Cancer Research, second ed. 1992

Guidelines on: antibody production ; Canadian Council on Animal Care, 2002
Guideline on choosing appropriate end point in experiments usind animals for research
teaching and testing; Canadian Council on Animal Care, 1998

The welfare of Laboratory Animals, Eila Kaliste, 2007, Springer

Laboratory Animal Anestesia; P. flecknell , 2007, Elsevier

AVMA Guidelines on Euthanasia, June 2007
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1 Scalar data, arrays 2

2 Functions 3

Control structures 4

3 File input/output, text 5
processing

4 | Hashes, sorting, loop control 6

5 Standard Perl modules 7

6 regular expressions 8

7 WWW and HTML 9
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- Programming Perl, Third Edition, by Larry Wall, O’Reilly

- Beginning Perl for Bioinformatics, by James Tisdall, O'Reilly Media
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Dayl
08:30-10:30 Exam2- QMA
10:30-11:30 Introduction to EBM Yishai Mintzker
11:30-11:40 Break
11:40-12:30 ASK 1: Asking questions Eilam Palzur
12:30-13:00 Lunch
13:00-14:00 Lecture: Diagnostic tests a Yishai Mintzker
14:00-14:15 Break
14:15-15:00 Lecture: Diagnostic tests b Yishai Mintzker
15:00-16:00 ACQUIRE I: Shlomit Nishri
Searching methods: PubMed tools and diagnostic
tests
A
Day 2
08:30-09:45 Daily quiz | Small group tutors
ASK 1: Work on PICOs and study design
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10:00-12:00 APPRAISE 1 | Small group tutors
Pretest and Small group work: Diagnostic tests
12:00—12:30 Lunch
12:30-14:00 Lecture: RCT’s Eilam Palzur
14:00-14:15 Break
15:00-14:15 RCT’s b: calculation Yishai mintzker
15:15-16:00 ACQUIRE 2: Searching methods: RCT’s+ Shlomit Nishri
specific databases
T
Day 3
08:30-10:00 Daily quiz | Small group tutors
APPRAISE 2:
Pretest and Small group work: RCT
10:00-10:15 Break
10:15-11:45 Lecture: Systematic review Ofir Ertracht
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303:12:30-1 | analysis ~ACQUIRE 3: Searching Methods: meta Shlomit Nishri
and being an EBM user
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14:00-14:45 EBM in everyday life as a doctor Yishai mintzker
15:00-15:45 Mid-course+your cat assignment Eilam Palzur
Day 4
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ASK 3: CAT: What question do you want to
answer? +search help
09:30-09:45 Break
09:45-10:30 Evidence Based Guidelines and Protocols Prof. Luder
10:30-12:00 APPRAISE 3: Tutors in small
Pre-test and Small group work: systematic groups
reviews
12:00-12:30 Lunch
12:30-13:00 Course Feedback
13:00-14:00 Prognosis and harm Eilam Palzur
14:00- 7" oMp
12.4.18
08:30-09:45 Simulation: treatment 3 turors only
09:45-10:30 Simulation: fast search
45:12:00-11 Simulation: diagnosis, Rapid answers 3 tutors only
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13:30-14:30 Summary of course and Feedback Yishai Mintzker
14:30-15:00 Break
15:00-16:00 Exam 3- EBM

123



nN191Y npYIpan N
2023 97 W7 TR YNTITY "V A

00N NN .n

Ni170n1,0'"7'0N Nvan
N1 myy Tin'Y
D'"I' D'ANA
oin nrroa CAT nun
Doon [N

0T NIYIT .0

I'R

ni7on/nivnAT/nan e

ININ2 N2 ARNP7 RN Mt v e iwkd o', EBM yviawa :o'rr nrana
0ITIVO .NXIAPZA TN' ININI NRIPY ,ANRNN 7V X [N YXAN' DN INXR7Y 171221 -2y
na'on i |INIAN YTY'Y 0V1TIVO .0 |I'Y 7Ap' NEPTXIN X7 D2'ON I [N N2 K7V
AVIAYN N7 Ny NN 79 ¥ TINK DTN

waIn (001pn ' "y Yyap'y INX TWINA IX) 01ipn 0I'o W'nx? yiaw 1y :CAT nTiay
NYXINN NN7'NNY (NIXXINN NINAIEINARA WI9'N 79101 a7 n7xw ni1oi) CAT n7un
.01 N LEBM yviaw nma

.'9100 |[NANY? NWAY '7I1' X7 Vag"'vy nTa n'an NI7Vni 0'7'23aNN DX YA XY VI TIVO

2’9100 |I'¥N AN .WKR!
.'910 90N |I'¥
:EBM
,40% 210 [N
(01N orro ANX7 niviaw 1%0n wain .oNizn 17nn2a jman) 30% CAT n'7un

.30% o' nana

n'oaryan e
qwnna yap
:0"2N2ANY% 2NN nin .t

qwnna yap"

124



NN1217 NL7179Nn
2023 9% 3w RN NTITY W'Y

:0MNpN DY
DN07910'¥NI |'VIAN |'2 VIID0INV
Nucleocytoplasmic Transport
81-906 :voMp 'on
YN NINAX ';D :DNPN N8N

NNXXN (01ign 210

Ny

0"V 2 niyw gp'n N :avono T’oun T My

(n1'or'¥90 Nninvn / 7¥ nInVN) oniEa NNVN .X

NNEoni NTIAY NIV'Y ,NI'D9XN 7W AXRIYN N '2'YIaN VIID01NVN DINN 7W P'yn NINY
N7NnN 121212117 "'y VIS0V DAY A NIYR .XNN 7Y N7 DINK D'NINNYT NN
JANY (1M

10NN PIN
0II901N0N NN DTN NIZIAA NRIYA) 0PN 'RYN ¢ 2NN Wwpnn NNl
NOLVYNAI XN 'V NITpnNn ;(NaNimn 222'0n NTNI9' L,D'UIMPIKKAL D'OIMPIND9]
APNNN DX D'7'2MN DY O'RYI-NNE DINNN NINNSNN 7w NNIVo'N NN ;|'vian
7w o700 nionnn Nyl Nuclear Pore Complex-n 7w n'21yon (11207 0'1m ;'nwdyn
noLVYN 7w Ni7Nn .12'vP70N DIONNN 7Y WTNA N1 NNIA01 NNIND NTIVA ;['VIAN NOLYN
nsvyn 17N ,0NIBIRRIR 2 Wwpn 7V o'wTn 0172 Nuclear envelopathies - 'vnan
Q00T NIZNAL YA

:0"NIY'YN \70n

1IN NNSN MNKN 190N .DINNA NIFTIINA NN NIV'YI DNINRN 7Y QNIYN NN NIRXN
.IN>0NN N1*NAY7I NNDA DII'T? 0'021 IWNAW!' N NdNI NIRRT WURIN

:DMIY'YUAN 757 NoNISN XN N'DN

NYITI IR} MY'UN KW on
Y'UN
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re-evaluating the eukaryotic advantage.

Blobel 1999 Noble lecture The expanded signal hypothesis and the 2
selective barrier of the nucleus.
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Adam & Gerace, JCB 1990: A new The search for the NLS receptor. 3
The permeabilized cell field in Cell biology is born.
assay
Nucleoporins and the nuclear pore complex. 4
Soluble nuclear transport receptors; The 5
Ran GTPase cycle; Import and export
pathways.
Shav-Tal, Nature Cell Messenger RNA processing and export. 6
Biology paper 2010
Different mechanistic models for 7
translocation through the pore channel.
NPC biogenesis; Assembly mechanisms.
The connection between the nuclear
transport machinery and the mitotic
apparatus.
Nuclear envelope dynamics: open versus 10
closed mitosis.
Nuclear lamins and laminopathies. 11
The wider picture: nuclear envelopathies 12
and disease mechanisms.
Perturbations in traffic: A new frontier: NPCs, nuclear transport and 13

aberrant nucleocytoplasmic
transport at the heart of

neurodegeneration. 2018

neurodegeneration.
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Introduction: The nucleus in 3D; Sub-nuclear 1
compartments; New surprises in nuclear biology.

Chromatin and nucleoli: Lampbrush and polytene 2
chromosomes; Ribosome biogenesis.

Regulated assembly of biological machines: 3
ribosomes, SRP and the paradigm shift in our
understanding of the nucleolus.

Order or chaos: a biophysical approach to studying 4
nuclear organization.
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Nuclear bodies: speckles, Cajal bodies, PML bodies 5
and more. Whole-genome screening for new nuclear
bodies.

Long noncoding RNAs as cellular address codes in 6

development and disease; ncRNA and epigenetics.

Regulatory RNAs; RNA imaging techniques: small 7
ORFs and hidden codes.
Chromosomes and gene organization |: Beads-on-a- 8

string and genetic mapping; Chromosomes and

chromatin packaging.

Chromosomes and gene organization II: High 9

throughput mapping methods - 3C, HiC and more.

SMC complexes and higher-order chromatin 10
structures; Disease and chromosome instability

connections.

DNA damage repair, chromatin dynamics and 11

replication factories.

Nuclear envelope breakdown and post-mitotic 12
assembly; mechanisms of nuclear assembly; cell-free

reconstitution systems.

The nuclear periphery: the nuclear lamina; LAD 13

mapping; TADs, loops and the epigenetic connection.
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Principles in developmental biology e 1
Signaling pathways in development | e
Signaling pathways in development |l o 2
Post fertilization: cleavage | 3
Post fertilization: cleavage Il o 4
Post fertilization: cleavage Ill e 5
Formation of extra-embryonic tissue e
Embryonic reorganization: gastrulation| e 6
Embryonic reorganization: gastrulation Il e 7
Gastrulation at the molecular level e 8
Embryonic patterning in early development and axis e 9
formation |
Embryonic patterning in early development and axis e 10
formation Il
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Embryonic patterning in early development and axis e 11
formation Ill

Neurulation and formation of the central nervous e 12
system

Somitogenesis and biological clocks e 13

The following subjects will be also included:
Neural crest formation and migration e
Organogenesis o
Stem cells in development o
Germ cell formation e
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Principles of Developmental Biology Fred H. Wilt & Sarah C. Hake. 2004 W.W. Norton
& Company, Inc., New York, NY ISBN 0-393-97430-8
Developmental biology Scott F. Gilbert. Ninth Edition 2010 Sinauer Associates, Inc
Principles of Development Lewis Wolpert, Rosa Beddington, Thomas Jessell, Peter
Lawrence, Elliot Meyerowitz, Jim Smith. Second Edition 2002 Oxford University Press
ISBN 0-19-924939-3
Heart Development Richard P. Harvey and Nadia Rosenthal, Editors

October 1998 Academic Press, Inc. ISBN 0-12-329860-1
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To inform the students about the subject and the methods of Genetic and Molecular

Epidemiology, starting from basics of quantitative genetics (Familial aggregation of

diseases and complex traits), analytical strategies (variance components and

segregation models, linkage and association analyses), genetic markers and trait

mapping, to genomics, proteomics to find etiology of human disease.

;0P PN .2
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lecture and seminar
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Introduction and basic concepts in quantitative genetics

1

Familial aggregation I: computing heritability for a complex trait

2

Familial aggregation Il: variance components and segregation

models

genetic markers and maps

Phenotype architecture (data distributions, data adjustments)

Genotyping or sequencing (data quality)

Linkage analysis: discrete traits; quantitative trait linkage

Association analysis: unrelated individuals, family data

Gene x gene and gene x environment interactions

Meta-analysis of genome-wide associations

High-throughput technologies to investigate human genome,

transcriptome, proteome, metabolome

P N BN

= O] ©| O N| O O &
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Population-genetic basis of Race and Ethnicity categorization 12
Microbiome & host interactions 13
Medical genetics and Ethics in human genetic science 14

00N NN .0
("w"7w1 1w NIN) DTN DIRN7 D' TNYN? TVIM
DT NIYAT
undergraduate genetics; introduction to (bio)statistics
Nion/nwAT/niaun Lt
To give a short seminar / class Presentation (English is optional)
final multiple-choice exam at the end of the course
2'910N [I'¥N AN .0
seminar=20% ; exam =80%
oA Lo

Genetic Epidemiology: Methods and Applications, by Melissa A. Austin. CABI, 2013.
ISBN: 978-1780641812.

Exploring Personal Genomics, by Joel T. Dudley and Konrad J. Karczewski, 2013
http://www.oxfordscholarship.com/view/10.1093/acprof:0s0/9780199644483.001.0001/a
cprof-9780199644483

Human Molecular Genetics (HMG), 4th Edition by Tom Strachan and Andrew P Read;
https://www.vitalsource.com/en-uk/products/human-molecular-genetics-tom-strachan-
andrew-read-v9781136844072
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Age-Related Musculoskeletal Pathology
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The objectives of the seminar are to expose the students to bone and cartilage biology

with specific references to cellular and molecular mechanisms of development of skeletal

fragility fractures, to provide an opportunity to review both the clinical, radiological,

microscopic and molecular aspects of skeletal diseases, and to provide a forum for

critical thinking on broader biological questions.
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VA Nt L (N¥nn MY ATAINY '9)) DINNA 072N DRINYAN TR DNRNNKD D'MY/Mmwa

The .mxnn 7v |I'T D"pRN ARXINN INKR? .ONDN 1191 RN KW 72V 2/]'Dn X/RINY Naxn

student’s presentation can be delivered in English
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A

Introduction and basic concepts in musculoskeletal biology: studies of -

normal bone, cartilage, tendon, muscle

Bone and cartilage-related stem cells -

A path from a mesenchymal stem cell to osteocyte-

)cellular communication(Relationship - bone marrow to bone cortex -

bone development models: endochondral -

- development of cranium, jaws and teeth

N o o A w| N

- animal models for bone research and their limitations
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.8 - bone histomorphology and MicroCT technology
.9 - Biomechanics of bone; Fragility fracture
.10 - Bone tissue engineering and regenerative medicine
A1 - expression & proteomic analyses in bone cells
A2 - muscle-Bone Connection
A3 - Brain-Bone-Fat (appetite) Connection
.14 | - Medical applications: bone oncology; osteoporosis; drug development
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Gray's Anatomy for Students. 2" edition.

Atlas of anatomy (Thieme anatomy), 2" edition; Anne Gilroy, Thieme publication.
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Introduction to basic cellular signaling and communication mechanisms
1001 DIN .2

The course aims to introduce students to the basics and molecular mechanisms of signal
transduction and cellular communication, and give them the tools to understand up-to-
date literature and research papers in the field. We will discuss the basic mechanisms of

normal functions and the changes in these mechanisms that lead to human disease.
DNIY'YN 7N
hhyahi

:DMIY'YA 797 N0IISN AN N'DN LT

Lecture 1: Introduction

Lecture 2: Protein domains and modules

Lecture 3: Ligands and receptors

Lecture 4: Tyrosine phosphorylation

Lecture 5: Receptor tyrosine kinase signaling

Lecture 6: G proteins

Lecture 7: Apoptosis

Lecture 8: Protein phosphatases

Lecture 9: Lipid signaling
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Lecture 10: Calcium signaling

Lecture 11: Sensory signaling

Lecture 12: Cytoskeletal signaling

Lecture 13: Mice models and human disease

00N NN .

0T NYUAT .

Basic knowledge in molecular biology, cellular biology, biochemistry

ni7on/nivn /NN .t
0TI 4102 AN
119100 [I'¥A AN .0

100% final exam

nvartan Lo
“Signal transduction” by Bastien D. Gomperts, ljsbrand M. Kramer, and Peter ER
Tatham (second edition), Elsevier publishing 2009.

Scientific papers — will be given during the course
:D"2IN2aN7 2a"nNn nin .t

Material learned during classes
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Hanahan & Introduction: the 1
Weinberg hallmarks of cancer
Hallmarks of
cancer 2011
Tumor viruses and 2
oncogenes
Basic concepts in 3

signal transduction
Cancer signaling

Cancer stem cells

The cytoskeleton in
cancer

The immune system
in cancer

3 N ||~
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Angiogenesis and 8
vascular mimicry
Tumor 0
microenvironment
Cancer invasion and 10
metastasis
Cancer therapeutics 11
and drug design
Methods in 12
metastasis research

70 9y 2w Ry | Guided paper 13

0P Tonna ¥ | reading

(21011 32377 W)
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Hanahan, D. and Weinberg, R. Hallmarks of cancer: the next generation,
Cell 2011

WY DROP - DX RPN

The emperor of all maladies: a biography of cancer
By Sidhartha Mukherjee, 2010, Scribner
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The immortal life of Henrietta Lacks
By Rebecca Skloot, 2010, Pan Macmillan

. (textbooks) 71m°777 190
The biology of cancer, 2" edition
By Robert A. Weinberg, 2014, Garland Science
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NIRYIT2 72737 N0
TIWRI NYWA IRIPY 720 MR
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Interactions of the tumor cell with its environment
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Cytoskeletal signaling, cell migration and invasion
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the Body: How Did They Get There? The Journal of Sex Research, 56(4-5), 529-

555.

Hankivsky, Olena.2012. Women'’s health, men’s health, and gender and health:
Implications of intersectionality. Social science & medicine, 74(11), 1712-1720.
Rieker, P. Patricia., Bird, Cloe. E., & Lang, Martha. E.2010. Understanding Gender
and Health. Handbook of Medical Sociology, Sixth Edition, Old Patters, New
Trends, and Future Directions, 52-74.
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Transcription regulation in health and disease
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http://www.virologv.net/garrvfavweb.html
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The core objective of this course is to provide students with up-to-date knowledge and recent
advances in the ubiquitin field, and to gain appreciation of the complexity and importance of
this particular posttranslational modification in the maintenance of

cellular homeostasis and in disease development.
107N PIN .2

This seminar will present an overview of ubiquitin-conjugation system and its role in cell
physiology and diseases, and will provide students a deeper understanding of the post-
translational mechanisms evolved by eukaryotic cells to target proteins for degradation. It will
also address non-degradable functions of ubiquitin-conjugation system in cell biology. Students
will learn principles of function of ubiquitin system and its role in cell signaling, regulation of
cell cycle and cell division, DNA damage repair, transcriptional regulation, protein quality
control and other important cellular functions. We will also insight into the current and
prospective clinical applications which arose from the advances in the basic research on

ubiquitin-proteasome system.
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Protein degradation systems in the cell | 1

physiology and diseases
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RING finger motif-containing E3 ubiquitin | 2
ligases

HECT-type E3s

Ubiquitin in Receptor Biology: EGF, TGF-b and | 4

Wnt signaling

Ubiquitin in cell cycle regulation and cell | 5

division (I)

Ubiquitin in cell cycle regulation and cell | 6

division (II)

Ubiquitin and gene expression | 7

Ubiquitin in programmed cell death | 8

Ubiquitin in DNA damage response and repair

Ubiquitin-proteasome system in cellular quality | 10

control

Ubiquitin pathways in neurodegenerative | 11

diseases

Ubiquitin pathways in cancer | 12

Ubiquitin pathways as drug targets and | 13

biomarkers
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- R. John Mayer, Aaron J. Ciechanover, Martin Rechsteiner. Protein Degradation: -

Cell Biology of the Ubiquitin-Proteasome System. Wiley-VCH; 2006.
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- Deng L, Meng T, Chen L, Wei W, Wang P. The role of ubiquitination in
tumorigenesis and targeted drug discovery. Signal Transduct Target Ther. 2020 Feb
29;5(1):11.

- Schmidt MF, Gan ZY, Komander D, Dewson G. Ubiquitin signalling in
neurodegeneration: mechanisms and therapeutic opportunities. Cell Death Differ.
2021 Feb;28(2):570-590.

- Up-to-date research article and reviews relevant to the course (will be provided by

the lecturer during the course).
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To provide students a knowledge on molecular and cellular aspects and mechanisms

underlying malignant transformation, carcinogenesis, disease progression, and response
to anticancer therapies.
The course aims at introducing students to the basic principles, causes 2 .|2IN OI7N:
and mechanisms of carcinogenesis.
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L1919 N7 URTD2 STINY 913,771 T OV NI 2O T NPLPRIVIR NINET

QMY 939 NUTON AR NCIDN A

nnNnya | aky AY'YUN XY y'wa ‘on
nvm

Introduction/Overview of Carcinogenic 1

Factors, Cancer Classification and

Hallmarks

Cancer Genetics and Cancer-related 2
genes

Oncogenes and Activating Mechanisms 3
(part I)

Oncogenes and Activating Mechanisms 4
(part IT)

Tumor Suppressor Genes (TSGs) and 5

Inactivating Mechanisms (part I)

Tumor Suppressor Genes (TSGs) and 6
Inactivating Mechanisms (part II)
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TP53 (part I) 7

TP53 (part II) 8

Molecular Cross-talks between 9
Oncogenes and TSGs

Cell Cycle, Genomic Integrity 10
Maintenance and Regulators (part I)

Cell Cycle, Genomic Integrity 11
Maintenance and Regulators (part 1)

Cell Death 12

Summary and Q&A discussion 13
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Basic knowledge in molecular biology, cellular biology, genetics. Participation in a
signal transduction course would be an advantage, but is not obligatory.
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“The biology of cancer” by Robert A. Weinberg. Gerland Science publishing, 2007.

“Primer of the Molecular Biology of Cancer” by Vincent T. Devita, Jr. Lippincott
Williams&Wilkins, 2011.
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DNA damage signaling and repair pathways and their alterations in
human diseases

DNIY'wa17n
, 10N XYM POoIyn XN (NXINn Dy NIXY'Nnl) N 0'oiTivonn N/InR '
"y ATAINY '92) DINNA 072N DRIN'YAN TNRA NIRNNKD DY'MIW/NIYWA DOONNYI
NRXINN INK7 .NNON 1191 IRNN KW 7V 0/ RD/RINY Naxn NATva axani,(nxnn

JMRNN 7Y 1T oY pEnn

:D"MIY'wUN '715% nVISN AXIN NDN LT

.0Nlj72 D'SNNYNN D'VITIVON DY WThN MY 72 NMAXINA NIXXINN N'DIN

00N NN .0
("w"7w1 1w NIN) DTN DIRN7 D' TNYN? TVIM
0T YT L

TNI'NN N'AI7102 [IWRY IRINYT 011

ni7on/nivn /NN .t

NN NINDIY .NN' DN 191 711'0 NNAVN

173



nN191Y npY1Ipan R4
2023 *5v WA TIRD S g AA

2’9100 |I'XN AN .N
TID'N |21 MRANI 10N XKW1 NN 770 [I'Xn 0NN n¥n "'y [N (Moon) Ity
.NAXNN

oA Lo
WTNNn v 75 n'oaTivon '"_U DN 0N DIT'IN D'ANNNN

:0anan%? a"nn nin

[nan |'x

174



nN191Y npY1Ipan R4
2023 *5v WA TIRD S g AA

:0MNpN DY
DP'VNIIDAI'NI'AN NITIO!
81-932 :071p 'On
1NUraIAMN nabmn 11 0Mpn n¥In
27270 + AR¥IN 0NN A0

700N + 0"w 2 niyw qi'a jal ‘Avono T’oun o1 MY

(ni'o'x®0 Nninvn / 7y nInvVN) oNIEa NNLVN .X
0NN .NAI7IMAN DNIZ'WO 12171 0112701 ['V1A NIXAIN 7W D778 TN N7'on1inaRIm
7w 121 NRY'D AWWON'I NM0NN N'AI7INA N 700 0'UNIISYI'NI 0701 DWIn win'y '
.NAID1 NMIX2 DNIX 7'Y911,DNMATZRN NINPY NIX N1 ,0'IN21 07D 101,70 )IX7 NIKXINN
Tizn nx o'annw - Amino-Acyl-tRNA-synthetases (aaRSs) n> nmrmxa wnnwa 71imd
N'2N NNdN XD NIYN NN0NN L2700 7Y 1YIN N1aNn TYI N NN DNIX 19X L'01AN

J'RNN DNI7'WOY7 NiMann 0NN nknnl ,aaRSs 1a7n nnown 7w
100N PIN A

D"UNIIDI'RIA YT MARNA 7dWM wion .1

DO'012 IV DNMIAZRN NIANI D'UNIII'RIA D701 WIn'Y .2

NI7'wo-n1an NNy nian .3

.01117n oo TR ,Amino-Acyl-tRNA-synthetases (aaRSs) oy ninon.4
:0NIy'wn Y1Inn .

NN 7y D0roolan DNIY'WN 75 .awnna ‘WK 720N1 NI201n9 NdATA D700 NTo

21 720n My 0wl nnoa TIN'7n TR win'y? 0'nimen o'nwi freeware

.0 aynNn NN 0MEN* 0NN

n'onnwn 10-7 72am

:DMIY'YUA 7957 NoNISN AXIN NN LT

nnyn AY'YUN RN NIWY/AMRN | 190N
MY'UN
WY 1. Introduction to Amino-Acyl-tRNA-synthetases 1

175



NN1217 NL7179N0

2023 °97 w1 TIRD

NTITY 'Y

Ny

2. Introduction to bioinformatics

nl1T0

Information and presentation

NCBI database and text search .1
Reference organization- Mendeley .2
Other Databases .3

nlT0

String searches
Blast .1
psi-Blast .2
phi-Blast .3

Fasta search .4

nl1T0

DNA and RNA structure

DNA sequence .1

DNA structure and prediction .2
Secondary structure and chromatin .3

Primer design .4

nl1T0

Proteins

Uniprot and protein sequences .1

Protein domains, structure and predictions .2
Interpro database .3

Protein families .4

nlT0

Pairwise sequence alignment
local, global .1
Blast 2 sequences .2

multiple sequence alignment .3

nl1T0

Proteins secondary structure

1. Helical wheel,repeats and coiled-coiil prediction
3. Secondary structure prediction

4. PTM prediction

nl1T0

Introduction to protein structure

1. PDB and vizualization

nlT0

Structure analysis (1)

1. Introduction to Pymol
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2. Open afile
3. Color and select

4. Presentation

nlT0

Structure analysis (2)
1. Measurements
2. Structure alignment

3. Movies

10

n1T0

Structure prediction
1. Protein threading and modeling
2. Structure conservation, ET

3.Structure of homological proteins

11

n1T0

Genomic databases
1. Genome browser
2. COSMIC

3. OMIM

4. Other Databases

12

n1TO

NGS analysis-
1. Introduction to Galaxy

13
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Essential Bioinformatics, Jin Xiong, Cambridge University Press 2008

NCBI:

[http://www.ncbi.nlm.nih.gov/quide/literature
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Genetic variation.

Characterization of DNA sequence variations
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RUAL)

Algebra of Probabilities.
Coalescent theory
Genetic drift - Coalescent 1

Coalescent 2

V'Y

Genetic drift
Neutral evolution

Molecular clock, tests of neutrality

V'Y

Selection

Fitness, modes of selection,
One locus selection models
Mutation selection balance

Balancing selection

RUAL)

Average excess and effects

Fisher's fundamental theorem

RUAL)

Inbreeding depression and mating systems
Evolution of selfing rate
Modifier models

Breeding system evolution

V'Y

Population substructure
F statistics. migration
Hierarchical F, derived from coalescent theory

Likelihood, Bayesian statistics

RUAL)

Multilocus evolution
Linkage and recombination

TwolLocus Selection Models

RUAL)

Evolution of recombinations

Epistasis

RUAL)

Multilocus evolution (contd.) and heterogeneity in
fithess

Adaptive landscape

Spatial variation

Temporal variation
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Peptides represent one of the fastest-growing segments in the biopharmaceutical
market. This course covers the basics of peptide therapeutics.

0P 39N .20
Peptide therapeutics market is increasing fast driven by both growing incidences of
various diseases, and technological enhancements in peptide development. This course
will explore the growing world of peptide therapeutics and how peptides are being
engineered to target unmet medical needs. Improving peptide properties, such as
stability and half-life, will also be discussed, along with innovating routes of
administration. Case studies will be presented that illustrate the progress made in
developing efficacious peptide therapeutics.
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The Role of Protein Kinases in Health and Disease
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Class No. Lecture topic
1 The human protein kinome . Classification of protein kinase families
2 Kinases: from sequence homology to conserved 3D structures
3 Protein Kinase A as a prototype for the protein kinase superfamily
4 The function and regulation of kinases in signal transduction
mechanisms
5 Regulation of kinase function: insights from molecular levels
6 Point mutations in kinases leading to gain of functions
7 Protein kinases specificity:

Special time and location: Being in the right place at the time

8 How do protein kinases targeted to the right place? Targeting
mechanisms
9 Gain of function mutations in the RAS family leading to cancer
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10 Gain of function mutations of receptor tyrosine kinases in specific
tumors

11 Protein mis-localization in neurodegenerative disease

12 How to identify specific sites for intervention

13 Target validation
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Drugs and Enzyme/Receptor sites
NN NN 1T :0Mpn NS
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1 Introduction: Mechanism of enzyme action

2 Overall architecture of kinases and specific motives as drug
targets

3 Inhibitors: substrate competitive inhibitors vs. ATP

competitive inhibitors

4 How to design of specific inhibitors: peptide inhibitors and

small molecules

5 Examples of drugs that operate as inhibitors: medical chemistry

6 ?How do drugs bind to receptor sites

Types of drug-receptor binding interactions

7 Functional groups involved in drug-receptor sites

8 Distinguishing between different types of reversible inhibition
Michaelis-Menten plots
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Applying Michaelis —-Menten model to enzyme inhibition

9 Patterns of drug effect: linearly vs. non linearly effects
10 Drug actions: agonists and antagonists
11 Drug biochemistry:

Doses of Drugs: taking into consideration affinity and efficacy

12 Physiological mechanisms affecting drug actions:
Drug tolerance

13 Drug dependency
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Selective removal of aggregates and organelles.
Molecular machinery and genetics of the autophagy pathway.
Autophagy in cancer.
Autophagy in neurodegenerative diseases.
Autophagy in infectious diseases.
Autophagy in cardiovascular diseases.
Autophagy in metabolic diseases.
Autophagy in pulmonary diseases.
Autophagy in aging, nutrition and lifestyle.
Targeting autophagy in the clinic. .
Role of autophagy in unconventional secretion. .
Methods in mammalian autophagy research. .

Mouse models in autophagy research.
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Autophagy in Health and Disease 7901

$02N2AY 29NN N LD
NINNINA TNDY AUN 1IN

:0MNpN DY
DTIZIND W N AI71IN'N
81-990-01 :0Mp 'On
52w "7 :0MpN N8N
nhian

Y]

DY 2 YV 40N a :900NY T’aun  0Y1NY MY

(FP9I890 MIVN / DY MIHIVN) UNPH MIVN N
,21%Y NIIYN) OTND 9N NHPIN MNP M DY YT> NMIPN NN DNPN NIVN
DN TN NNNA YPPAN (N30 NIIWM NN 2T ,NNPWI NN

;0PN N A

9N NNNA LMD DOV DY ,THNDNN NOIWNN DY NTPON TPNn> ONPN
N2 INPN MNP DY PPN NNPI TIPON DY NNV DINND

$0YNYIVUN ToNN

NNN VIDIY TIN MOV NINRYINA Y ONPN

0}

$0YNYIVUN YT NVAN NNNIN NN T

Overview and Phylogeny of the Mucosal Immune System Structure .14

Immunological and Functional Differences Among Individual .15
Compartments of the Mucosal Immune System and Secreted
Effectors of the Innate Mucosal Barrier

Immune Function of Epithelial Cells.16

Lymphocyte Populations within the Lamina Propria.17

Secretory Immunoglobulins and Their Transport.18

Role of Dendritic Cells in Integrating Immune Responses to Lumenal .19
Antigens

Commensalism and development of tolerance .20

The intestinal resident mucosal immune system .21

Intestinal pathogens and their interaction with the immune system .22
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Inflammatory Bowel Diseases .23
The Immune System of the Genitourinary Tract and its response to .24
microbes
Bronchial Associated Lymphoid Tissue and Immune-mediated .25
Respiratory Diseases
Specific Immune-mediated Diseases of Mucosal Surfaces (Celiac .26
Disease, IgA Nephropathy, Food Sensitive and Eosinophilic
Enteropathies)
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Principles of Mucosal Immunology 9900
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From small tube to big data — introduction to data 1
science

Databases and key resources 2
First steps in data processing 3
supervised learningMachine learning — 4

Machine learning — unsupervised learning 5
Feature selection and extraction 6
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Introduction to R — hands-on class

Data visualization with R — hands-on class

Data mining with R — hands on class

Image processing

10

Biological applications of data mining - |

11

Biological applications of data mining - Il

12

Summary

13
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Introduction to cancer genetics and genomics

Germline and somatic mutations

Chromosomal aberrations

DNA replication and common fragile sites

g B WD

The enemy within — off-targeting of physiological
DNA editors in cancer
Tumor suppressors and oncogenes

»

Polymorphism in cancer 7

230



nN191Y npY1Ipan R4
2023 *5v WA TIRD S g AA

Cancer epigenetics 8
Cancer and genome organization 9
Experimental approaches in cancer research 10
Cancer informatics — analyzing cancer genome 11
Cancer informatics - TCGA 12

Precision medicine in cancer treatment 13

;00N NN LT

0T NIYAT .
NP NP2

non/niwnAT/niaun
D>0n |hani Nindn

119100 |I'¥A AN LT

nd>on |nan 100%

oA .n

:0'INan% a"nn nin .0

231



NN1217 NL7179N0
2023 °51 :7wan IR YNTITY "V

:0Mpn DY
N'0AAN NIAX ['ONINDN T'PON
81-554 :07p 'on
N APy '"IT :0MNMPN NSIN
[1"M)'NOo

0"vw 1 :niyw gp'n

(ni'o'x®0 ninvn / 72y nInvn) oA NINLVN .

JOVIZPIT NND0TA DOARN DWW AN MNP DO0ITIV0T IR

107N PPIN

JMWn? KRN0 DOINWR 0192 DOTAWY DOVANKT TN DI NTANMRA NPVINT NI120X00
D°%INANY L,PUMNDT T120% 720 702 DO 1R DWW LRDT NN 20w 0025w
7 ala b iivio i A abiaXlotal aKalahhb Wi a kin¥a b vii7g8 ahivabtoby oAk br M a R oalali7ga Xl ipf i a N b \n R akii7y  inFatalivg
727 M2°WN NP0 MR-RY PURIOT P2 31 WP YW 73207 .0°PT Oy TTINNAY 198 200K
.10 D02 DR AN T WP .JVI0 V5T,V VP MOY2 M N1ana

:0NIY'wa 170n

QDIDNAWT 719107 KW POIWS IMRA (XTI QY MIXY™NT) M2 2PLITW0IR N/INR 9
NIV %2Y,(7%7%7 MY 970 °92) DITN2 0°9°217 DIINOYTA TR MNINRT 2 NIw/mwa

LNRNT PV 19T 0PNR ARYONT IRY N7 2102 IRNT RWI DY /7797 RIT/RITW DX

01N NN

a a0V0no TOUn o'Tin' mv

i |

1099 MVIIT .0

:YVIP/MYIT/MNIN
7170 DAY LN Mo
$99Y01 198N 22999

R DAY D120 DR [pwnn 7900 117X

0’

Qt

MY N

WA MW 902 DO0ITIV0T MY 09121 0P DTN DRI

:0"IN3N1Y 29NN N
T PR

232

Ny



NN1217 NL7179N0
2023 °51 :7wan IR YNTITY "V

:0Mpn DY
D'2A171'21 ANI9NY WIN'WY DAI71300 D'NIN'S 1N'AI7120011)
81667 :0Mp 'oOn
:N"921x2 DY

biology Nanotechnology: emerging technologies for medicine and

727X 111 17T 10PN N8N

"o

0.50 :™ 'on 0"¥ 1 myw gp'n :qvONO T'oun p'TIn'? MY

101170 NLVN
VTN NRIDIN DIT'PA 17W D'YIN'WNI N'AI712D0110 DINN DY D'VITIVON NND'Y
JIVIXZAN NN90NN DMINKA 7Y NAxNal NRMPA D'0ITIVON |IN'N

1001 PIN

DA D'INA N'AI71001130 DINNA NRNNKD DY NYTANT NAIZID0N NINTRRNN
wNW? NIfMYYN )T NI NIMIZIID0IE DMIWTN D'RIDN 0719'0 7w DNIN'DA YIdN
D'NIN'S DNIX NIX [NA INIX DT 1102 .NIANPZN DY 12D 'WTARN NN NIX
.D'UTN NN 211 0'719'07 DWIN'YA [ITI DIY

:0NIY'wn 170n

NYI1Q ZOIVN XN (NXINN DY NIXY'NNA) NI Nr/0'0aTivonn n/Inx 75
2TAINY '92) DINNA 072NN 0RINYAN TR NIRINNKD DY DOSNNI 110N
.NNDN 1191 RN RYN 7Y 2/'on XD/RINY Naxn NATva nxani L (nxann 'y
ANNNN 2V T DU ERN ARXNN NKY

D"Iy'wa 5% nLIISN AXIID N'DN

.011j72 D'9SNNYNN NIY/D'VITIVON DY YTNN NIY 72 NAXRINN NIRXINN NN

TR I0TR NIYNT

ni7on/nivnT/niaan

.N2IN NINJII .NN' N 1191 11'N0 NNV

910N JI'XN 1ADAN

233

.n

Ny



nN191Y npY1Ipan R4
2023 *5v WA TIRD S g AA

XYIIN NAaxXnl N1AnN DX Qpwnn Moon |I'x

n'oaryan .n
UTNN NIY 75 0'0ITIVON "V DINA] 011 DIITIN DINANRAN

NN |'X :DIN2NY7 2NN nin .0

234



nN191Y npY1Ipan R4
2023 *5v WA TIRD S g AA

:0Mpn DY

D'OINPIRK 7Y 'RND TIWN 7¥ D'VINYIX

Eukaryotic Cytoskeletal Elements :n"Yaaxa o
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Class No. Subject Lecturer
1 Introduction to the cytoskeleton Ron Orbach
2 Microtubules Ron Orbach
3 The tubulin code Ron Orbach
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4 Microtubule-associated proteins (MAPs) Ron Orbach
and Microtubule-inner proteins (MIPs)
S Motor proteins - Kinesins Ron Orbach
.6 Motor proteins - Dyneins Ron Orbach
7 Cilia Ron Orbach
8 Actin Ron Orbach
9 Motor proteins (Myosin) Ron Orbach
10 Actin mutations and their role in disecase Ron Orbach
A1 Intermediate Filaments I Ron Orbach
A2 II Intermediate Filaments Ron Orbach
A3 Evolution of the Cytoskeleton Ron Orbach
O M2 T
11°n2
QTP MW7 N
XN 5w 7°A171°22 °0°02 0P
Ha-RFILP R
Thomas D. Pollard and Robert D. Goldman (2016) The Cytoskeleton. Cold Spring e
Harbor Laboratory Press
https://cshperspectives.cshlp.org/site/misc/the cytoskeleton.xhtml
Wallace Marshall and Renata Basto (2016) Cilia. Cold Spring Harbor Laboratory e
Press
https://cshperspectives.cshlp.org/site/misc/cilia.xhtml
[ ]
9510 X 5290 .1
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From Self-Assembly to Aggregation of Biological systems in :Nn"Y2aaxa o
Health and Disease
81669 :0Mp 'On
727X 11N YT 0PN NSN

NI (0P A0

2 :nwyw nps l=l=lrle 7’swn @I mw

SRR NUR LN
. TPRXY 71912 HY NI001AAT MW N1PRN M>vn nian .4
DY NN 031270 DWW AXANARY 2297210 0PRNAT 00N Nt LS
SRNT AN TTIPON MW phase separation N127wn oy M3 .6

2P 39N .2
191 MPAXY 77712 HY NIDDANAT N5 NPARA MY AL D°0ITIV0T DY AT 0MP2
NPAINDY OaPW WP 19X 0°3°27N DOWORAT 0°°2PPINT 22IEANT DR T2 LTORANARD
NPRNT NAIRNT2 PO phase separation 2w nNONNRY WIM PMa 0N 173,001 DMWY
DINW MBRn° 12w Wpn DR 1207 7010

JRIMYIWT TR L
nOH0I7D IRYOT
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Class No. Subject Lecturer
1 Introduction Ron Orbach
2 Self-assembly of the Cytoskeleton Ron Orbach
3 Eukaryotic Cilia and Ciliopathies Ron Orbach
4 Size Regulation Ron Orbach
5 Basic principles of phase separation Ron Orbach
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.6 Phase separation for cellular organization Ron Orbach
i Phase separation in health and disease Ron Orbach
.8 Phase separation — Discussion Ron Orbach
9 Protein aggregation Ron Orbach
.10 Inclusion bodies Ron Orbach
11 Amyloids | Ron Orbach
12 Amyloids 11 Ron Orbach
13 Therapeutic approaches targeting protein Ron Orbach
aggregation
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Thomas D. Pollard and Robert D. Goldman (2016) The Cytoskeleton. Cold Spring
Harbor Laboratory Press
https://cshperspectives.cshlp.org/site/misc/the cytoskeleton.xhtml

Wallace Marshall and Renata Basto (2016) Cilia. Cold Spring Harbor Laboratory
Press
https://cshperspectives.cshlp.org/site/misc/cilia.xhtml

Hyman, A.A., Weber, C.A., and Jiilicher, F. (2014). Liquid-Liquid Phase
Separation in Biology. Annu Rev Cell Dev Bi 30, 39-58.
https://www.annualreviews.org/doi/10.1146/annurev-cellbio-100913-013325

Shin, Y., and Brangwynne, C.P. (2017). Liquid Phase Condensation in Cell
Physiology and Disease. Science 357, eaaf4382.
https://science.sciencemag.org/content/357/6357/eaaf4382

Alberti, S., and Dormann, D. (2019). Liquid—Liquid Phase Separation in
Disease. Annu Rev Genet 53, 1-24.
https://www.annualreviews.org/doi/abs/10.1146/annurev-genet-112618-043527
Richard I. Morimoto, Dennis J. Selkoe, and Jeffery W. Kelly (2019) Protein
Homeostasis, 2nd Edition
https://cshperspectives.cshlp.org/site/misc/protein_homeostasis2.xhtml
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Background of Optics.
Electromagnetic spectrum.
Microscope invention.
Principles of image acquisition.

Pwyn
IncuCyte Zoom -7 LIVE-IMAGING/»1'32°K8-229 91p011p%0 ¥ M2

ORI palalk

Snell's law and Brewster's angle.
Microscope maintenance.

Principles of fluorescence microscopy.
Brightfield, Phase contrast and Light path.
ApoTome technology.

SWYN
DIPOTIP A PO APOTOME/a1aK |, *21p01pni oy Nina°H

ORI Aar

Spectral analysis.

Spectral imaging- spectral separations.
Confocal microscopy.

SWYn
SRR DIPOINPIAT OV M2

ORI 7ar

Essence of Field theory in physics

Tiling construction.

Super Resolution Microscopy

Stimulated emission depletion (STED) microscopy
Pwyn

.STED m¥12111-99107 51p011° 2y M2

'R 2917 730 YW arRIR

DUMRD YP9 ar
Waves Polarization and Malus' law.
Focusing and image contrast.
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Experimental Microscopy
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WYY Wi UKD YT (2O N33 PN powiT Pa0Y) TuIpna pnna Tnon? nupae
Fluoresence Activaed Cell sorting -1 flow cytometry ¥ 0°001217 D°wn1 9300
:BMPI N 2
HTIN NP NPDIW DO RN 17191 PUOR? WANWAL NIWORNT 0w MIPY 1747° 07IP2
123707 ,0°PWRT 2WHN NYIWD 19IR O3 17127 07IP2 .AINAR2 MINW NPEIDAIN INRD R A
RTPNM IPRIR NI1DINA 2O1INIT IO 2°PWINR AR L,O°RN TPORY A0 MW MV
LW NI 213002 207" 71237 ,70°wa 0°02 N1aR 020100 w1930 070
MA2R AMDET .DPWIAT OV NPI0ID 7123 LNPRD TN PIT MYDIN PR ,2°RD 1R 990
flow -7 nLwa RN A PORY D071 7YY QWL L1007 N0 [NDY R 0PI
DIMDIRT OV NORNXY 7TIAYH 0912 VY2 1 0MPI 2N OYTR 010797 010N ,cytometry

flowjo NATPNRA ATPRINA NN O TLIPET 2"MAR2 RIAIT WM

DINPWT ToN

51 N-+H501179 — X O

Purposes and Principles in flow-cytometry
The basic of flow:
Principles of fluid flow.
Hydrodynamic focusing.

The fluidic system.
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Flow chamber design
The basic of light and optics.
Fluorescent dyes ¢

FACS sorting
51N+ shune — 2 ar

Antibodies-applications in Flow-Cytometry
Sample preparation ~ °
FACS parameters ¢

Data analysis  *
53N+ "Hun — "5 o

Flow in practice-clinical application and analysis
Sorting in research

Special applications-cell cycle, apoptosis etc. ¢
91N+ 500 - "7

Data acquisition-beads “hand-on” practice: 1. creating a protocol. 2. Instrument ¢
setting. 3. Single color acquisition and online compensations. 4. Analyze
collected data including regions, gates, and statistics 5. Save instrument settings

and experimental document.
21N —"nar
Sorting: hands-on.

Multi-color staining — cells surface and intracellular staining: preparation, acquisition

and analysis.

91370 5910 myw 40 2'"o
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Flourescent based cell sorting and characterization workshop
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Biomimetic Systems
Lecturer: Dr. Moran Yadid
81-814 :0m 57 'on

The course will be given in English or Hebrew according to the needs and
requests

NXXIN 101N 210
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:01702'R2 O NN

Aims:

The course in biomimetic systems aims to introduce current developments of human
relevant tissue models. There is a need to develop more predictive preclinical models
for purposes of drug development and disease modeling. The expected outcomes of

the course are:
The students will be able to understand and identify the need for developingand .1

working with advanced in vitro models based on human-derived cells
The students will understand the differences and use cases of 2D Vs. 3D tissue .2
models.
The students will be able to apply basic design criteria to establish in vitro tissue .3
models as organ-on-chips and organoids, while understanding the advantages and
use cases of the different models
The students will learn the applications of advanced in vitro models in drug .4
development
The students will get familiarized with state-of-the-art technologies and research in .5
the field
Description:
This course deals with need for better pre-clinical models for research and
development, and with current approaches for addressing this need. The lectures will
cover different topics and state-of-the-art technologies in the field of in vitro models
and biomimetic systems to study human disease. We will introduce technologies as
organs on chips and organoids for building patient specific organ mimetics for drug
screening, basic studies, and development of therapeutics.
Class: Frontal lectures
Requirements:
Background in one of the following: Biology / Medicine / Chemistry / Biomedical
Engineering / Materials Engineering.
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Tissue engineering background is an advantage but not a requirement.
Final grade composition:

Students’ duties:

Full attendance in class -

Each student will have to prepare a review on a topic they choose (as part of -

a group)

All students are expected to be active participants during the meeting. -

Students’ grading:

A quiz 40% -
A review on a selected topic 60% -

Course schedule:

Ny

Class No.

Subject

1

The needs for and challenges of mimicking the human physiology:
Why we should build systems that mimic the human physiology?
introduction to physiology, How the human physiology is different from

other animals

Introduction to in vitro systems:
Overview of in vitro system, what are their benefits and limitations

Microfluidic systems:
Introduction to microfluidic, flow, fabrication, materials

Organs on a chip:
Introduction to tissue engineering, tissue under flow, organ-organ
interaction, universal medium. Case study: Lung on a chip

Organoids:
What are organoids? Fabrication, benefits and limitations . Case study:
Intestinal organoids

2D vs. 3D:
Cell properties in 2D vs. 3D. microenvironment, cell mechanics,
limitation, overview of different 2 and 3D models.

Artificial organs:
Introduction to artificial organs, requirements, engineering and creating
artificial organs, 3D printing, scaffolds. Case study: Artificial heart.

In vitro metrics
Assessing the in vitro samples, readouts, clinical relevance

Sensors
Adjusting the sensors to the readouts, type of sensors, fabrication,
limitations.

10

Applications to basic research and drug development

How such biomimetic systems can be applied in drug development.

The drug development process, limitations of the process, what is the

strength and limitations of the biomimetic systems in drug
development.

11

In vitro in vivo extrapolation (IVIVE)
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Cellularity, scaling microsystems to human scale, translation of the

system to clinical data
12 Guest lecture
13 Summary meeting.

Reading Material:
Organ-on-a-chip: Engineered Microenvironments for Safety and Efficacy Testing o
1% edition, 2019
Editors: Julia Hoeng, David Bovard, Manuel Peitsch

Organoids and Mini-Organs Book 2018 e
Edited by:Jamie A. Davies and Melanie L. Lawre

Journal articles e
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Principles of Tissue Engineering
Lecturer: Dr. Moran Yadid
81-815 :ompi7 'on
The course will be given in English or Hebrew according to the needs and
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requests

Aims:
The course in Tissue engineering provides a general understanding of tissue growth a
nd developmet as well as the tools and theoretical information necessary to design and
build tissues and organs substitutes. The expected outcomes of the course are:
The students will understand the basics of tissue development .1
The students will be able to apply the principles of tissue engineering including .2
scaffold materials and tissue fabrication strategies to design engineered tissues
The students will be able to identify clinical applications and understand regulatory .3
aspects of tissue engineering
Description:
Tissue engineering is a field that aims to regenerate or repair diseased or injured
tissues and organs in the body. The principles underlying strategies for employment
of biomaterials, cells, mechanical loading, and soluble regulatory factors, for
regeneration of tissues and organs in vitro and in vivo are addressed. Cell sources,
synthetic and natural scaffold materials, and external stimuli will be discussed and
compared. Fabrication methods as additive manufacturing (e.g., 3D printing), and the
rationale for employing different culture strategies are surveyed. Clinical application
case studies will be described, and regulatory aspects of implanting engineered tissue
or cell products will be discussed.
The students are required to develop a research proposal on a selected topic in groups.
The proposal will include literature survey, description of the clinical need, and a
suggested strategy to address this need. The proposal will be developed during the
semester and presented at the end. The proposals will be submitted in the form of a
grant application and will be graded. The lecturer and teaching assistant will provide
guidance through all the steps of developing the proposal
Class: Frontal lectures
Requirements:
Cell biology
Final grade composition:
Quiz 20%
Presentations of proposals 40%
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Written proposals (of the presented projects) 40%
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Course schedule:

Clas No. Subject
1 Introduction to tissue engineering
2 Basics of cell biology, growth and differentiation
3 Tissue morphogenesis
4 The extracellular matrix and cell-matrix interactions
5 Scaffolds and biomaterials for tissue engineering
6 Cellular interactions with scaffolds and nanotechnology
7 quiz and short oral presentations of preliminary proposals
8 Stem cells and iPSCs in tissue engineering and regenerative medicine
9 Transport, diffusion, and approaches for vascularization of engineered

tissues
10 Bio-fabrication and manufacturing technologies
11 Introduction to regulatory aspects of regenerative medicine
12 Guest lecture — Advanced research in tissue engineering
13 Presentations of proposals

Reading Material:

Tissue Engineering 2nd Edition, by Clemens Van Blitterswijk (Author), Jan De Boer
(Author).
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Seminar in Biology of Extracellular Vesicle
Lecturer: Dr. Moran Yadid
81-813:07 7 'on
The course will be given in English or Hebrew according to the needs and
Requests

[1'"2'N0 0NN AlO

™7 0.5 niyw q'n al :Avono T'oun n'Tin'? M

Aims:

The aim of this course is to introduce the field of extracellular vesicle and their roles
in signaling in physiology and disease.

The students will be exposed to cutting edge science in the field of extracellular
vesicles biology.

Additionally, the students will practice critical reading and assessment of scientific
literature.

The students will practice presentation and discussion of the scientific paper in class.

Description:
Extracellular vesicles (EVs) have emerged as instrumental bio-vehicles for signaling
and regulation of biological function. EVs are heavily studied for their possible roles
and the development of disease and on the other hand for their possible applications
for therapeutics and regenerative medicine.
The subjects of this seminar will range from biogenesis of EVs, EV cargo, EVs in
cancer diagnosis and development, Therapeutic EVs, and engineering artificial EVs
for drug delivery.
We will discuss applications of EVs, future research avenues, and current biotech
industry revolving around EVs.
Each student (singles or pairs) will choose a recent peer reviewed scientific paper in a
topic relevant to the subject of the seminar course. The paper should be approved by
the lecturer, and should be a major paper in the field.
The paper will be presented in class using power point slides and an active discussion
will be followed.
Class: Frontal students’ lectures
Requirements:
none
Final grade composition:
Students’ duties:
Full attendance and active participation in class -
Each student will have to prepare a peer reviewed scientific paper -
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Students’ grading:
Presentation and understanding of the presented material in its wide context 100
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Course Objectives:

This introductory course in Lifestyle Medicine provides a foundation of theoretical and
practical knowledge and skills, as well as an opportunity to plan strategies and practice

techniques for assisting with positive health behavior changes, while partnering with
locally and globally available peers and mentors.

The course’s 10 modules provide an introduction to the principles of lifestyle medicine;
an understanding of the effects of physical activity, nutrition, sleep, stress, and sexuality
on health; overviews of smoking cessation and alcohol use disorders; and skills to
develop and implement action plans for lifestyle medicine in both clinical and personal
settings. Appendex I details the specific objectives of each module.

The course is comprised of 10 online modules. Within each module, there is a series
of 2-6 specific lessons related to each topic.

(D°RW,211%7) 2P 39N .2
Course Content

The course is an online course (accessed at:
http://www.nextgenu.org/course/view.php?id=205#0).  Students are required to
complete each module on their own time. The course consists entirely of online
readings and online lectures (e.g.: TED talks). Each student will be paired with a
lifestyle medicine mentor to provide individual guidance and assistance with the
assignments. There is the option to engage in dialogue through the online platform.

(2"¥7 NANTI 920 IR AROWN) 1RMIPIRT oY NYTIDR IRTIT NSIon
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Module 1: Introduction Lesson 1: Definition, Role, and Evidence
to Lifestyle Medicine Base for Lifestyle Medicine
Lesson 2: The Importance of Lifestyle e
Medicine in Treating the World's
Lifestyle Disease Burden

Lesson 3: The Role of Physician Health e
and Physician Advocacy

Lesson 4: Environmental Lifestyle e
Factors and Their Impact on Non-
communicable Diseases

Module 2: Fundamentals Lesson 1: Introduction to Behavior e
of Health Behavior Change
Change Lesson 2: Tools for Health Behavior e
Change
Lesson 3: Techniques for Health e
Behavior Change

Lesson 4: Building Effective o
Relationships with Patients
Lesson 5: Maintain Healthy Behaviors e

Module 3: Physical Lesson 1: Introduction to Physical e
Activity Activity

Lesson 2: Recommendations on Physical e
Activity

Lesson 3: Components of Physical e
Activity

Lesson 4: Exercise Prescription e

Lesson 5: Patient Evaluation e

Lesson 6: Improving Exercise Adoption e
and Maintenance

Module 4: Nutrition Lesson 1: Introduction to Nutrition e

Lesson 2: The Role of Nutritionin e
Preventing and Treating Chronic
Diseases

Lesson 3: Dietary Guidelines and e
Nutrition Prescriptions

Lesson 4: Obesity e

Module 5: Sleep Health Lesson 1: The Role of Sleep in Health e
Lesson 2: Sleep Disorder Evaluation and e
Management
[
Module 6: Tobacco Use Lesson 1: Epidemiology of Tobacco- e

Related Diseases
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Lesson 2: The Physiological,

Psychological, and Behavioral

Components of Tobacco Use

Lesson 3: Treatment of Tobacco Use e

Module 7: Alcohol Use Lesson 1: Epidemiology of Alcohol- e
Related Diseases

Lesson 2: Screening for Harmful Alcohol e

Use

Lesson 3: Intervention and Prevention e

Module 8: Emotional and Lesson 1: Relationship Between Stress o
Mental Well-being and Health

Lesson 2: Screening and Screening Tools e

Lesson 3: Lifestyle-related Intervention e
Strategies

Lesson 4: Depression and Anxiety in =~ o
Patients with Comorbidities

Lesson 5: Stress and Burnout Among e

Physicians
Module 9: Sexuality and Lesson 1: Relationship Between o
Health Sexuality and Health

Lesson 2: Counseling Patients with o
Sexuality Issues

Module 10: Lesson 1: Health Promotion in Clinics e
Implementing Lifestyle and Practices
Medicine Lesson 2: Key Clinical Processesin o
Lifestyle Medicine

Lesson 3: Strategies for Effective Office e
Systems to Plan Screenings, Follow Up
on Test Results and Clinical Follow-Ups

Lesson 4: Strategies to Obtain e
Information about Local Community
Resources

29X MR
Names of lecturers

Dr Lilach Maletskey- Course co-coordinator and mentor e
Dr Jumanah Essa-Hadad — Course co-coordinator and mentor e

IOMPT NI LA
Course Requirements
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1. 10 practice quizzes- one at the end of each module
2. Final exam
3. Assignments- peer project

At the end of each lesson, there is a practice quiz. At the end of the course, there is a
final exam that is administered online. A chance to assess the training will also be
provided. As part of the course, there is an assignment that will involve selecting an
individual to accompany and support in lifestyle health behavior change. Throughout
the modules, student will meet with this individual and practice the use of key materials
and behavioral methods.some of the assignments are discussed with the mentor and
some will be submitted as a shourt summery for peer review

Peer project - Students are asked to choose one peer, to practice with on personal health
behavior change. Throughout the modules they will be asked to meet/Skype with the
peer and practice the use of key materials and behavioral methods on each other.

By the end of the course they will submit a summary of this activity

By the end of the course, the student will submit a assignment to their mentor that
summarizes their practical clinical project.

None :27p mwsa7

Previous requirements: None
An overall mark of 60% is required to pass the course

(Mwa/mm) aahasa 7
:2°D0 MY 5D (textbooks) 757 58
Required Reading

All reading material on the NextGenU.org Lifestyle Medicine course website.
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Appendex I: Specific Learning objectives of each module

Module

Learning Objectives

Module 1:
Introduction to

Lifestyle Medicine

Define lifestyle medicine (LM) and describe the
unique role of LM

Describe the LM core competencies as
identified by a national consensus panel

Cite the scientific evidence that demonstrates
the association of risk conditions (from
unhealthy behaviors) as key to health outcomes
Understand the importance of LM in treating
the world's lifestyle disease burden

Cite scientific data supporting that physicians
who practice healthy lifestyles are more likely
to offer counseling and improve patient
outcomes

Understand environmental lifestyle-related
factors and their impact on non-communicable
diseases

Module 2:
Fundamentals of
Health Behavior

Change

Understand the role of behavioral determinants on
positive and negative health outcomes
Demonstrate key elements of conducting patient
readiness assessment and stage matched responses
Understand the gap between clinical guidelines and
patient behavior; know how to apply the
transtheoretical model of health behavior change
Apply motivational interviewing, cognitive
behavioral, and positive psychology techniques
Describe the process of building effective
relationships with patients

Describe strategies for helping patients maintain

healthy behaviors

Module 3: Physical | Describe the relationship between physical activity e
Activity and health

Describe the global physical activity guidelines e
recommended by the WHO

Describe the major evidence for the physical
activity components (aerobic, strength, flexibility,
(and balance

Develop an exercise prescription
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Evaluate a patient prior to the initiation of physical
activity
Motivate patients to increase their physical activity

Module 4: Nutrition

Describe the basics of nutrition, as well as the
metabolic effects of different foods

Summarize the major nutrition studies and
evidence base for nutrition prescriptions

Describe different types of diets and their effects
on health

Understand the role of nutrition in preventing and
treating chronic diseases such as cardiovascular
disease

Describe the role of nutrition in preventing,
treating, and reversing diabetes

Summarize nutrition prescriptions for the most
common chronic diseases including
hyperlipidemia, diabetes, hypertension, and cancer
Know how to prescribe nutrition for basic disease
processes including inflammation: food patterns /
macronutrients, food types / micronutrients, food
preparation / oxidation

Demonstrate the ability to perform a basic nutrition
assessment and to apply practical strategies to
assist patients in achieving dietary changes
Describe the basic principles of healthy cooking
Properly interpret nutrition labels

Define obesity and understand its epidemiology, as
well as assist patients in the prevention and
treatment of obesity

Module 5: Sleep
Health

Understand sleep’s role in health and chronic
disease

Understand the basic physiology and the structural
organization of sleep

Know the common types of sleep disorders and the
tools to evaluate and manage sleep

Identify lifestyle-based activity, dietary,
environmental and coping behaviors that can
improve sleep health

Identify at least two lifestyle adjustments related to
light exposure and meal composition and timing
that support improved sleep

Module 6: Tobacco
Use

Understand the role of tobacco cessation in
preventing and treating chronic disease
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Summarize the evidence-based literature on
tobacco cessation interventions

Be able to state the aspects of tobacco addiction
(physiological, psychological, and behavioral)
Demonstrate the ability to assist patients to
develop and implement plans for smoking
cessation

Be familiar with the medications and treatments
commonly used for tobacco cessation

Develop a written action plan based on the
treatment prescription, adjusted for the appropriate
stage of change

Module 7: Alcohol
Use

Understand the role of moderating alcohol use in
preventing and treating chronic diseases

Describe screening processes for harmful alcohol
use

Demonstrate the ability to assist patients to
develop and implement plans for avoiding risky
alcohol use

Know the components of relapse prevention
planning

Develop a written action plan based on the
treatment prescription, adjusted for the appropriate
stage of change

Module 8: Emotional
and Mental Well-being

Understand the basic elements of stress response
and the relationship between emotional distress
and poor health

Describe the components of emotional wellness
self-management

Use screening tools for stress, depression, and
anxiety

Understand how skills of mindfulness-based stress
reduction (MBSR) and other approaches can help
patients intervene in stress reactions and better care
for themselves

Demonstrate the ability to manage depression and
anxiety in patients with comorbidities

Be familiar with the unique stressors associated
with being a physician, along with the possible
ways of coping with stress, and describe the role of
the provider in facilitating the emotional well-
being of patients
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Module 9: Sexuality

Understand what is meant by the term ‘healthy

and Health | ¢y y9)ity”, and the relationship between sexuality
and health
Understand the role and the limitations of the
physician in counseling and treating in the field of
sexuality
Module 10: | Describe strategies for incorporating wellness into e
Implementingl\ln_ggis:i);]l: clinic, medical office, or other healthcare settings

(wellness programs for health providers)

Describe the key strategies for leveraging the
interdisciplinary team to enhance health behavior
change interventions

Describe how planned and group visits can
optimize office visits to support lifestyle
modification

Describe screening and diagnostic tests relevant to
lifestyle-related diseases

List components of the patient history and
physical, with emphasis on lifestyle risk factors
Describe how to interpret the tests using evidence-
based national guidelines

Demonstrate how to screen, diagnose, and monitor
a lifestyle-related condition (case examples)
Describe appropriate situations for referring and
collaborating with other health professionals, such
as dieticians, health educators, fitness trainers, and
psychologists

Cite strategies for effective office systems and
office tools for tracking screening frequency and
test results, and proactively prompting follow-up
Develop an action plan for implementing lifestyle
medicine in clinical and personal settings by using
tools and strategies for effective office systems
Describe strategies for a clinical practice to obtain
information about local community resources
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Lifestyle Medicine: Theory and Practice

Course Coordinators: Dr. Lilach Malatskey and Dr. Jumanah Essa-
Hadad
81995
Course Type: Seminar (English)
Credit: 0.5  Semester: 2™ 4-2023Academic Year: 202

A. Course Objectives:

This introductory seminar course for advanced degree students in Lifestyle Medicine

provides a foundation of theoretical and practical knowledge and skills, as well as an

opportunity to plan and practice strategies and techniques for assisting with positive
health behavior changes.

The course aims to provide an introduction to the principles of lifestyle medicine.
Students will learn about the theories of behavioral change and have the opportunity to
utlize tools learned to promote and implement individual projects that promote health
among themselves and their fellow peers. The course will focus on the following
components of lifestyle medicine: physical activity, nutrition, sleep, stress, and
smoking on health. They will also gain skills and tools develop and implement action
projects for lifestyle medicine in both organizational and personal settings. The

individual learning objectives for the topics are detailed in Annex I.

(DR ,21187) (0P 399N .2
Course Content

The course consists of frontal lectures, small group work, hands-on workshops, and
implementation and presentation of projects.

(2"X¥n7 NPT 920 R RN tEvYRn b2% NY=IDR N7 NOION

Lesson Topic
1 Introduction to lifestyle medicine
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2 | Theories of behavioral change and introduction to individual
projects

3 Physical activity and the impact on health
4 Nutrition basics
5 Healthy cooking workshop
6 Smoking
7 Emotional and mental wellbeing
8 Mindfulness
9 Sleep Health
10 Student presentations
11 Student presentations
12 Course conclusion

29X NN
Names of lecturers

Dr Lilach Maletskey- Course co-coordinator

Dr Jumanah Essa-Hadad — Course co-coordinator
Dr. Evie Kemp- lecturer

Other external lecturers

OMPT N2 LA

Course Requirements

1. Plan and Implementation of Individual projects
2. Presentation

3. Attendance of at least 80% of classes

As part of the course, students will be expected to use the behavior change theories
learned to develop and implement small scale interventions/projects on lifestyle that
aim to improve health and lifestyle behaviors among their fellow peers. They will be
expected to present their interventions to the class in the form of powerpoint

presentations.

None :27p nwsa7

Previous requirements: None

An overall mark of 60% is required to pass the course

(Mwa/mm) aahasa 7
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Required Reading

Rippe JM. Lifestyle Medicine: The health promoting power of daily habits and practices. Am
J Lifestyle Med. 2018 Nov-Dec; 12(6): 499-512.

Malatskey, L., Essa-Hadad, J., Willis, T. A., & Rudolf, M. C. J. (2019). Leading Healthy
Lives: Lifestyle Medicine for Medical Students. American Journal of Lifestyle

Medicine, 13(2), 213—-219. https://doi.org/10.1177/1559827616689041

Malatskey, L., Hekselman, ., & Afek, S. (2020). Lifestyle Medicine Around the World:
Lifestyle Medicine in Israel. American Journal of Lifestyle Medicine, 14(4), 377—
381. https://doi.org/10.1177/1559827619880533
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Appendex I: Specific Learning objectives for each Topic

N

Topic

Learning Objectives

Introduction to
Lifestyle Medicine

Define lifestyle medicine (LM) and describe the
unique role of LM

Be familiar with the scientific evidence that
demonstrates the association of risk conditions
(from unhealthy behaviors) as key to health
outcomes

Understand the importance of LM in treating
the world's lifestyle disease burden
Understand environmental lifestyle-related
factors and their impact on non-communicable
diseases

Fundamentals of
Health Behavior
Change

Understand the role of behavioral determinants on
positive and negative health outcomes

Understand how to apply different models of
health behavior change

Understand motivational interviewing, cognitive
behavioral, and positive psychology techniques
Describe strategies for maintaining healthy
behaviors

Physical Activity

Describe the relationship between physical activity
and health

Describe the global physical activity guidelines
recommended by the WHO

Develop an exercise prescription

Motivate individuals to increase their physical
activity

Nutrition

Describe the basics of nutrition, as well as the
metabolic effects of different foods

Summarize the major nutrition studies and
evidence base

Understand the role of nutrition in preventing and
treating chronic diseases such as cardiovascular
disease, diabetes, etc.

Describe and practice the basic principles of
healthy cooking

Properly interpret nutrition labels

Sleep Health

Understand sleep’s role in health and chronic
disease

Identify lifestyle-based activity, dietary,
environmental and coping behaviors that can
improve sleep health
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Identify at least two lifestyle adjustments related to
light exposure and meal composition and timing
that support improved sleep

Smoking

Understand the role of tobacco cessation in
preventing and treating chronic disease
Summarize the evidence-based literature on
tobacco cessation interventions

Emotional and Mental
Well-being

Understand the basic elements of stress response
and the relationship between emotional distress
and poor health

Describe the components of emotional wellness
self-management

Understand how skills of mindfulness-based stress
reduction (MBSR) and other approaches can help
patients intervene in stress reactions and better care
for themselves

T PR

305



NN191Y2 Nb71790
2023 5% :7wan 7°IRN 1NV Y

:0MpN DY

DINYN D71Y2 NI"A9DIAL Q1A 7V D"A171]2-1'¥I0 D'V

81-661-01 :0oMp 'On
M7 TTIyNn 2D 7T :0Mpn NS
NXXN

'y 1 niyw 9

N

X vono T’OUn 0'TINn'"? Mvw

:0702'R2 O NN

00N NINVN

.NINYN NN2N2 9IaN0 DIE'M 970 NN NA'WNI NIYTIM NNo9Y? .1
19120 2NN NINT'PNN NIFMNAN N0 T¥D TN .2

.912 7Y D"NI2N-1"2 DPNAYT NIMYOR NIATITINN TIn%? .3
.M NNKR NN A2A7r¥IoN NN 18D Ty .4

100N DIN

DNIYYY INNIBY i ¥ gnn? 0"o'7IxR D' TINAl DIFVIIN'TM NIY PIoY' ONIpNn
37002 .9Rn NITIR DYDY DNENN NN DI7IYY DIr019 ,NIMN2n NRIoAal ,0ANNRD
NIINNSNNI D"NNAN NITOIM NN ,0DY |2 NA"PNAN NI T |IM DNIY'Yn
90 7 NIroptalo NN 1A% 900 DR 0'7n0n/Dnownn /nnaxyvne nimiinnoe
DNIX DRIANN D'UPY79IPNI D'RYIN .0I9N 7Y '11'WI TNNY ,NITANN 'ANTN NNYOXRNY
,'01A NIfAZID0  NIRI9-IA NIAIZIDL 'O NIANN NYSWNA AN 2,001V NN
TNT D'NAPRNN NITANN AN NINYNN NTIAYN ZIYE DMK 02N ,NI9aN ,NP'viaN

1Mo nirniv

:0"MIY'wa Y7nn

.D1XIMN D'RYIN 7Y NNDA (IFTENIXA N77100 1701109 ARXIN 07710 DNIy'en

:0MIY'YN 727 NOIIDN AXIIN NDN
IY'YUN XY 'on
NY'wn
NN2N7 NAI7IM0 2 712NN L9127V DIFMNAN DIFVIIRTD NIYIA 1
Q12 7y Aznn7 01w 07 TIn 2
q1an 7Y NIP's1 yiInwn? 0'"N1an 0'ann 3

306

.NX

T



AN191Y Nb71790

2023 59 w1 TIRN YNV 'Y
NI"9IA NI'VOI N'IDIA N'XT'INR'XIO 4
NIM9IA NIRAIOI -1 TAN — 'OI'N NMWYNI NN 5
[I191 NI'VIA-1'2 NIFAI71D0 L9120 NINNONN INX 2PN 6
NTAN/NM NINMY 7¢ NIFMN2N-112N N0 9122 |'AN NINNSNN 7
1017270 9IAN 8
NIMY7 0NN |2 NIMMy 'axni 11912 Niin 9
Qa0 T NIXNA N9 NP9 10
N7IN7 N/X9N |'2 NMIY{PNA D*I2'WI D912 D20 11
NI9an ¥ 0"N1aN-1'a 0'vaN 12
nI>'o 13
0T NIYAT .
['R

ni7on/nivnT/niain

N'S10 NM'NAI NXRMP NIT ,NAIN NINdI

1910N |I'X¥nN AN

80% n1'na1 20% nxjp NIT

oA .

Y'Y 70 NIRRT 00PN NKYT 17V 010N ARNIPD Dnin

:0'2N2an% a"nn nin

NNDA NIT'Y DUOAI7Y DNINARAT NIRYN

307

N



nN191Y noY1pan AL
2023 5% :7wan 7°IRN 1NV Y A;

:OMpN DY

81-662-01:0Mp 'on
MT TTIyn 2D 7T :0Mpn NS

NNXIN

v'w 1 niyw gpn 1 :avono T’own o1 nv

:0102'X2

OoMlpn MNKX

01170 NINLVN .X

D"72%5,0"0'"219 ,0"NN2N NID 'ON' D"AI71' DYYONN |2 TWRAL NIAdTIMN N1an
NIMIETAN L' NNTANA D' PNNn

D22 DWONI NIMMITAR L' '97) DY VT N'Y NITY N

D'"IYONN NI712a0 N1'NAI 711117 719'0 2 NINan

'"7aN ,'1'N ,'191aN '"IX1'AN VANN NaNN

1

A2
A3
14

0P PN .2

NITY2 D'INNKN DNIYYL 17NY DV'1I'YL ,DI1AETAN I'M |'"2 DYPN NIQONINA oIV oNIpn

|9IXN NX NN11 .0Y9N NN DN'MP7YN] 11,2101 10719 ,'RI9N-I" MY N'Y ,DIY DY

[N L,NMmiIATAan ' |'a D"a171'an DMYPENI NINANN NX AXYnNl YN 'RI9N N'Un QY

JIMomn nR%wNn [Nl nam "nmmy” 99 Dnpna nmtpnnn NIERIDIN NFYNNN

niaxynn Ix's |h1l L2 1nd .N7RD NI'YNN 7W NIMDR-NIYAINT NIMNSYAN ,NIMIann

JN7RI070N01'RI N'ONV NI NP'07192 D'70IVA DZNA N0 72V NIMTan NNt

DNIY'wa17n

.D2XINN D'RYIN 7V ANDA [1IMTENIAYNA N77100 170209 AX¥N 07710 0NI'en

:D"MIY'wUN '715% nVISN AR NDN LT

YWD XY on
aY'wn
NN 72001 NIMMITANR M 7W TI0' NININ — RIAN 1
nMmiTAN ' 7Y "Rt NrnNan nimIRm 2
1TANI ' 7Y N'YYTN-NMI00 NINNSNN 3
TN2N Y0INI NIXNA/™7IN ,NIMM 2 YN 4
NINTIPN NINNQ TAR/|'A 7W DNXTIIAVRI N'Y['9'0777 5

308



nN191Y noY1pan AL
2023 5% :7wan 7°IRN YNV Y AA

NNTIEN AR ' 7M1l onimn 6

TAR/|'M W NNWOY DXTIADRI NX2'9'07 7

122 |'an 7MN/1'w7 NIfNIMA NiZoPI9] DY 8

N'MN5YN ,N"IN NA'VPO01D -N"ITAN/N'M NIN'MY 9
N'IRIOPOIVIX NP'V7I91 DTA'VPN 10

N'01NL ,NMIR DRI DTA'VPR 11

D"'0NOIZ D'NIN'YI DNAA ,0'W1 N -NYR0NA NXTIRINIOMNMINIVIN 12
Doon |I'TI VO 13

DT NIYAT .0
R
non/niynT/niaun
N'S10 NM'NAI NXRMP NIT ,NAIN NINdI
2'o10N |I'¥N "fADIN LT
[I"'¥nn 80% n1'nar 20% nxNjp NIT
oA .0
MYV DI IRIPD ONPN INRD DY OPVLINDIN NNIPN MININ

:0'IN2an%? a"nn nin .0
NNYO2 MY D1VINDT DRI NINKIN

309



NN191Y2 Nb71790
2023 5% :7wan 7°IRN 1NV Y

:OMpN DY
N'"TAN NAXION
81-663-01:0Mp 'On
NMAT TTyvn N 7T :0Mpn N8N

[1"M)'NOo

Ny

v"'w 0.5 mniyw q'n N 1vono T’own o1 nv

:002'X2 0N NN

017N NNLN
NKRIOTAN "2 YR DN DRINNWAL NIFAIoON N1aN

D'TAN 077202 DFTPRNNN DURI9T DZNN 7 NI AR

01PN PIN
NlN2N 02101 TXD [N AXRIOATAN "2 WWpPn 19'7) NN NO'SNI AR 701V OO

.0'w17 DMaa |'2 D IY NIANINN 'OI9TI "IN 12 '

:0NIY'wa 1710n

"2 Y v N'IYOYI NMIVOoN N1'j70 ,11'NO0N XYI1 NX 1IA'X' DIYRIN DNV'YN 1Y
Nnro™ioi Nz ,2NI'MN2NN NI'AI0ON NKX 21 NIMYOKXN NINNNN NX ,'1'[:\)’]'7 NNI9N
o'7oIlvn DY 07NN NN O'01ITIVON DV'YN TXYD .N'ATAN NXI9N] NIN''ehnn

.NNAY DZNN] DIN"pPNNN NoN NDNN'A DX AN'DA 1A' N'TAN XM

:0MIY'YN 727 NIIDN AXIIN N'DN

NNI9Y W D"0™MI9-D"NNAN-DMI0V0N D'VAN 7V NIRXIN 07710 DIIYRY DNIV'Y Y
D"V DIPNNA NIPOIVA D'VITIVON 7Y NIAXNYT D'WUTRIN DIY'YN XY NMTAN
DN DT 7Y NWIRY

0T NIYAT

|'R

:ni7on/nivnAT/niain

.D1II'TA NISNNWNI 12'A0N NAXN ,NAIN NINDI

910N JI'X¥n 'ADIN

.12 077010 D'TOINN D'RYIIN NIANTINAXD ,NNAN DN DX 770 [1'Xn

n'oarhan

X

N

Fausto-Sterling, Anne. 2019. "Gender/Sex, Sexual Orientation, and Identity Are in

310



NN191Y nbY1pan K4
2023 5% :7wan 7°IRN YNV Y AA

the Body: How Did They Get There? The Journal of Sex Research, 56(4-5), 529-

555.
Hankivsky, Olena.2012. Women'’s health, men’s health, and gender and health:

Implications of intersectionality. Social science & medicine, 74(11), 1712-1720.
Rieker, P. Patricia., Bird, Cloe. E., & Lang, Martha. E.2010. Understanding Gender
and Health. Handbook of Medical Sociology, Sixth Edition, Old Patters, New

Trends, and Future Directions, 52-74.
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Outbreak simulation
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To engage the students in a simulated outbreak scenario so they can deepen their
awareness of the different dimensions of an outbreak investigation and develop the
practical skills required to contribute to such an investigation

;0PN PIN .2

The course is intended as a practical, applied and hands on. It will be a begin with a
intro lecture on the principles of outbreak investigations followed by a tutorial on
basic descriptive and analytical epidemiology using basic functions of a statistical
package (MS Excel, STATA or R depending on student preference)
Following these sessions, the students will be expected to complete specific tasks
expected in any investigation such as a) writing a case definition b) designing a
questionnaire c) collecting and analysing data and presenting results d) proposing
control measures d) writing a statement for the press or the authorities. The outbreak
will emphasize health equity and the need to consider different groups in the
investigation, implementation of control measures, and communication.
DNIY'YN 7N

For each of these steps the students will be provided with information and data and
will be expected to produce and present an output to be discussed in the next session.
Depending on the number of students, if the number of students is too high for all
students to present each steps the students will be split in groups and asked to focus
on presenting one or more steps. If time allows the students will be asked to review
and critically appraise an outbreak report published in the literature and chosen by the
course organisers

:D"IY'YUA 7957 NoNISN AXIN NN LT

Session Title
1 Introduction
2 Descriptive epidemiology tutorial
3 Analytical epidemiology tutorial
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4 Case definition: presentations
5 Case definition: discussion
6 Questionnaire Design: presentations
7 Questionnaire Design: discussion
8 Data analysis: presentation
9 Data analysis : discussion
10 Control measures: presentations
11 Control measures: discussion
12 Press statement: presentation
13 Press statement: discussion
14 Outbreak report appraisal (optional)

0T NIYAT .n

It is a prerequisite to take the “epidemiology and control of infectious diseases” course

prior to taking this seminar. Basic knowledge of Sata or R or intermediate knowledge

of MS Excel (pivot tables and graphs) is strongly recommended although the functions
required will be briefly covered in the tutorials.

Ni7on/nivAT/nnin .

Compulsory attendance. To prepare material, analyses and presentations ahead of
each session and to present in front of the group.
1o10N |I'Xn 'a’n .7

The grade will be determined based on the quality of the output produced, the quality
of the presentations and the qualitative contribution to group discussion

o Lo b 1 Ly fa Ln N o

Communicable Disease Control and Health Protection Handbook

by Jeremy Hawker , Norman Begg, Ralf Reintjes, Karl Ekdahl, Obaghe Edeghere,
Jim E. van Steenbergen

Wiley Backwell 2019

Outbreak Investigations Around the World: Case Studies in Infectious Disease
Field Epidemiology 1st Edition

Mark Dworkin

Jones and Bartlett 2010

US Center for Disease Control Field Epidemiology Manual: chapters 3, 4, 6, 7,
8, 9, 11 and 12. Freely available: https://www.cdc.gov/eis/field-epi-
manual/chapters.html

D"IN2an% 2'Nn in .o
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Evaluating equitable public health interventions
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Public Health seeks to improve the lives of people and communities through design and
implementation of interventions. Yet, often these interventions are not adequately
evaluated. Understanding what worked for whom in what situation and why requires
evaluation not only of outcomes, but of processes.

This course focuses on how to design and evaluate public health interventions. Moreover,
as this course employs a health equity lens, we will challenge students to think about
evaluation strategies that employ an equity lens to ensure improvement of health for all.
can be taken for students English and both Hebrew and will be delivered inThis module
who have completed the “Designing and implementing equitable public health
interventions” module.

;0PN PIN .2

The course is lecture based and focuses on evaluation of interventions, focusing on :
1. Existing frameworks and models

2. Considering “Real life” operational issues

3. Discuss possible barriers and facilitators

4. Use case-based examples to see what issues arise and how they have been previously
addressed.

a “mock” intervention and present the results using an “elevator pitch” approachEvaluate5.

DNIY'wa 17nn
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["OY7TR 70N 'O1ND Study design: What to evaluate: Formative, process 1
ONIY-IX'DY [I'0 VT and summative evaluation
[""OW7TN 7ND'N '91ND Quantitative methods and real world [big] data 2
ONIY-X'OY |I'0 VT Qualitative methods — explanatory, content and 3
thematic analysis
['"OYTTR N0 'OIND Mixed methods — QCA, Realist evaluation 4
ONIY-IX'DY |I'0 VT
["OW7TR 78O™M '9N9 Economic evaluation 5
DN'NITIAY DX 1a'%' D'0ITIVO Intervention Evaluation session 1: students to 6
AN (1Y present their evaluation plan
["OW7TR 7XO™M 'OIND Evaluation timelines and the policy life cycle
ONIY-X'OY [I'0 VT Evaluating equity 8
["OWTTR 78O '91ND
['"OWT7TR XD’ OO Reports, papers and debriefs: disseminating the 9
findings
ONIY-IX'OY |I'0 VT De-implementation 10
["OW7TNR 78> '91ND Improving the intervention: the importance of 11
feedback
["OWTX IND'N '9ND Case Studies: 12
ONIY-IX'DY [I'0 1T Vaccination among MSM in England e
Implementing a disparities reduction initiative e
in Clalit Health Services
[""OW7TN 7ND'N '91ND Intervention Design session 2: students to present te 13

ONIY-IX'OY |I'0 VT

results of their evaluation

0T NIYAT .n

Completing the “Designing and implementing equitable public health interventions” module.
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The course will require the students to design their own evaluation plan. Students will
be expected to submit 2 short reports: one describing the design and the approach they
have chosen (including what evidence and frameworks they have used to inform the
design); and one describing the results of their evaluation. These reports will count
towards the final grade of the module.

910N JI'X¥n 'ADIN
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Epidemiology and control of infectious diseases
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The objective of this course is to provide students with an overview of the
challenges in monitoring and controlling infectious diseases, to equip them
with an understanding of disease dynamics and how to interrupt transmission,
and to introduce them to tools used to monitor and control infectious diseases

;01 PIN

The course is split between lectures covering key concepts in infectious
disease epidemiology (e.g. RO, incubation period, serial interval, index case,
host-agent-environment triangle..), surveillance methods (lab, epi, digital,
molecular), outbreak investigation and management, and vaccinology, with a
focus on operational aspects.

:0"MIY'YN \70n

The course is articulated around lectures but includes quizzes to enable
the students self evaluate whether they have integrated the concepts
introduced during the course, as well as case studies where they can

apply these concepts.

:DMIY'YUN 757 NoNISN XN N'DN

Title Type of | session
session
Epidemiology for the Control of Infectious Diseases: Lecture | 1
Introduction and basic concepts

Infectious diseases surveillance: classic approaches Lecture
Infectious diseases surveillance: novel approaches Lecture

WIN
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Epidemiology for the Control of Infectious Diseases: Quiz | 4
test your knowledge 1
Case study: designing a surveillance system Case | 5
study in
small
groups

Immunological principles of vaccination Lecture | 6
Delivering vaccines as a public health intervention Lecture | 7
Evaluating vaccine programmes Lecture | 8
Case Study: introducing a vaccine programme Case | 9
study in
small
groups

Part 1 :Outbreak investigation Lecture | 10
Part 2 :Outbreak investigation Lecture | 11

Epidemiology for the Control of Infectious Diseases: Quiz | 12
test your knowledge 2

Case study: outbreak investigation Case | 13
study in
small
groups

0T NIYAT

None but basic knowledge of epidemiology is useful- for example awareness
of the concepts of risk/odds, chance, confounding and bias- basic
understanding of epidemiological study designs such as case control, cohort
studies and time series analysis. Basic knowledge of immunology and
bacteriology/virology. None of these are essential but will be helpful
n7on/niwnAT/niain

1'o1on |I'¥n AN
Multiple Choice Exam
oA

Jeremy Hawker, Norman Begg, Ralf Reintjes, Karl Ekdahl
Communicable Disease Control and Health Protection Handbook-4™ edition
Wiley Blackwell, 2019

Stanley Plotkin, Walter Orenstein, Vaccines 7" edition. Elsevier 2018

:0'2N2an% 2a"nn in
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equitable public health interventionsDesigning and implementing
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Public Health seeks to improve the lives of people and communities where they live, work,
learn and play. Public health aims to improve health and health care though policy and
practice and public health interventions do not only address disease pathways, but also
prevent disease by addressing upstream determinants of health. There is an extensive and
constantly evolving body of knowledge that describes the how to improve population
health, yet translating this knowledge into practice to design and implement evidence based
public health interventions is not an easy task. Implementation science is an exciting and
emerging field in health services research that aims to bridge the gap between knowledge
and practice in public health.

The aim of this integrated course is to provide an introduction to the use of implementation
science methods to design and implement public health interventions and innovations.
Moreover, the course employs a health equity lens, challenging students to think about

what groups and communities society is comprised of, and what approach to take to ensure

improvement of health for all. Although this module can be taken independently, students
“evaluation of equitable public health are advised to consider taking it together with the
interventions module” to cover the entire intervention life-cycle

:011N DIN

The course is lecture based and follows the intervention pathway of: Design and
Implementation. Evaluation will be covered in the subsequent module. Within in each phase
we will:

1. Describe Frameworks and models

2. Consider “Real life” operational issues

3. Discuss possible barriers and facilitators
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4. Use case-based examples to see what issues arise and how they have been previously

addressed.

5. Design and Implement a “mock” intervention and present the results using an “elevator

pitch” approach

:0"MIY'YN \70n
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['"OW7TX N0 91D Public Health intervention: making the case 1
ONIY-X'DY [I'0 VT :Introducing equity in public health interventions 2
how do we translate equity from a value laden
real world pragmatic interventions? concept to
["OW7TNR 7> '91ND Searching for evidence (EBM, grey literature, 3
anecdotal)
UNIY-X'9Y |I'0 V' T From theoretical framework to interventions — 4
levels, models, an frameworks of implementation
(CFIR, RE-AIM, May, NIMHD) science
["OWT7TR 78O™M '9N9 model Planning for evaluation: creating a conceptual 5
ONIY-X'DY |I'0 VT and defining indicators.
["OWT7TR 78O™M '9N9 Implementation Readiness: Getting the right 6
ONIY-IX'DY [1'0 VT people: who are the stakeholders and how to engage
(including target audience) them
["OWTTN 78OM 91N Project Management
DN'NITIAY DX 1A'X' D'OITIOO Intervention Design session 1: students to present 8
AN Ty their intervention design
ONIY-X'OY |I'0 VT Implementation strategies
ONIY-IX'OY |1I'0 VT Fidelity and adaptability — working 10
across diverse contexts while maintaining
integrity intervention
["OW7TN 780 '91N9 | from one site to an Scaling up — how do we translate 11
entire population?
["OWTTXR 7RO 'OND Case Studies: 12

ONIY-AX'DY |I'0 VT

Vaccination among MSM in England e
Implementing a disparities reduction initiative e
in Clalit Health Services
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[""OW7TN 7ND'N '91ND Intervention Design session 2: students to present 13
ONIY-IX'DY [1'0 1T their intervention implementation plan
0T NIYAT

No specific requirements but experience or understanding of public health principles will
be useful. Basic awareness of qualitative and/or quantitative methods will also help but
are not compulsory

ni7on/nivnT/nian

The course will require the students to design and implement their own public health
intervention. Students will be expected to submit 2 short reports: one describing the
design and the approach they have chosen (including what evidence and frameworks
they have used to inform the design); and one describing the implementation and
justifying the approach they have taken. These reports will count towards the final grade
of the module.
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Braveman P. Health disparities and health equity: concepts and measurement.
Annu Rev Public Health. 2006;27:167-194.
doi:10.1146/annurev.publhealth.27.021405.102103

Purnell TS, Calhoun EA, Golden SH, et al. Achieving Health Equity: Closing The
Gaps In Health Care Disparities, Interventions, And Research. Heal Aff .
2016;35(8):1410-1415. doi:10.1377/hlthaff.2016.0158

Spitzer-Shohat S, Chin MH. The “Waze” of Inequity Reduction Frameworks for

Organizations: a Scoping Review. J Gen Intern Med. 2019:1-14.
doi:10.1007/s11606-019-04829-7
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The role of beliefs and expectations in Shaping Daily Experiences:
From cognition to well-being
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The course aims at introducing students to the concept of top-down effects of beliefs
and expectations on behavior on its many aspects. For each aspect covered, students
will learn the behavioral and physiological mechanisms, theoretical frameworks and
relevant disorders.

107 39N .2

In this class we will learn about the many ways in which beliefs, a wide term that
includes expectations, mindsets, or lifelong conceptions, influence our behavior,
information processing and well-being. Understanding when and how beliefs bias the
way people process information, and shape their responses, is imperative to our
understanding of human behavior. We will cover topics from disparate fields, like social
cognition, behavioral economics, neuroscience and health psychology, to provide
numerous examples for the effects of beliefs on our daily life, ranging from cognitive

biases and stereotypes to visual illusions to placebo effects.

lectures :RIMYIWT TR .2

12O 9% NUMIDK SIRTIT NN LT

Class Subject Comments Lecturer

No.

1 | Introduction to the concept of
beliefs, and overview of the
main frameworks to describe
the effect of beliefs from | Introduction
different disciplines
(neuroscience, psychology,
economics)

2 Behavioral economics and Part A: the
social cognition: rationality,

cognitive biases and how effect of beliefs
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beliefs shape information
processing — belief updating
as a behavioral mechanism

The neural mechanisms of
biased belief updating:
optimistic and confirmation
biases.

Altered cases of belief-
updating: Examples from
neurological disorders:
depression and autism.

Applied use of beliefs’ effect:
Cognitive performance and
cognitive enhancement

on cognition —
information
processing and
cognitive

performance

Sensory illusions and their
neural mechanisms: how prior
knowledge and context affect
objective perception.

Motivated perception: The
effect of motivation and will on
sensory perception and its
neural mechanisms.

Perception and illusions in
clinical disorders: the case of
schizophrenia and autism

Part B: the
effect of beliefs
on sensory

perception

Placebo effects on pain,
behavioral and neural and
mechanisms.

10

Nocebo effects: side-effects,
psychosomatics, neural
mechanisms

11

Placebo outside the clinic:
Health perceptions and how
they affect lifelong physical
well-being

12

Closing the loop: frameworks
from neuroscience to explain
placebo and nocebo effects;

empirical evidence

Part C: the
effect of beliefs
on health and

well-being

75% final exam, 25% mid-term exercise

9DI0T 0N 9290 L

BTP DWIT AN

Basic knowledge in neuroscience/ brain sciences/ psychology is an advantage.

Participation in a psychobiology course would be an advantage, but is not obligatory
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Text books:

“Neurobiology of the Placebo Effect, Parts I+1I”” Editor: Luana Colloca. Elsevier publishing,
2018.

“The Optimism Bias: A Tour of the Irrationally Positive Brain” by Tali Sharot, 2012.

Scientific papers:

Jepma, M., Koban, L., Doorn, J. van, Jones, M., & Wager, T. D. (2018). Behavioural
and neural evidence for self-reinforcing expectancy effects on pain. Nature Human
Behaviour, 2, 838.

Kube, T., & Rozenkrantz, L. (2020). When Beliefs Face Reality: An Integrative
Review of Belief Updating in Mental Health and Illness. Perspectives on
Psychological Science, 1745691620931496.

Leong, Y. C., Hughes, B. L., Wang, Y., & Zaki, J. (2019). Neurocomputational
mechanisms underlying motivated seeing. Nature Human Behaviour, 3, 962-973.

Powers, A. R., Mathys, C., & Corlett, P. R. (2017). Pavlovian conditioning—induced
hallucinations result from overweighting of perceptual priors. Science, 357, 596—
600.

Rozenkrantz, L., Mayo, A. E., llan, T., Hart, Y., Noy, L., & Alon, U. (2017). Placebo
can enhance creativity. PLOS ONE, 12, €0182466.

Schenk, L. A., Sprenger, C., Onat, S., Colloca, L., & Biichel, C. (2017). Suppression
of Striatal Prediction Errors by the Prefrontal Cortex in Placebo Hypoalgesia. The
Journal of Neuroscience: The Official Journal of the Society for Neuroscience, 37,
9715-9723.

Sterzer, P., Adams, R. A., Fletcher, P., Frith, C., Lawrie, S. M., Muckli, L., ... Corlett,
P. R. (2018). The Predictive Coding Account of Psychosis. Biological Psychiatry,
84, 634—643.

Tinnermann, A., Geuter, S., Sprenger, C., Finsterbusch, J., & Biichel, C. (2017).
Interactions between brain and spinal cord mediate value effects in nocebo
hyperalgesia. Science, 358, 105-108.

:@%amank 29nn I n

Material for test: Material learned during the classes
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Mind-brain-body interactions
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The course aims at covering the main ways by which the brain and body co-regulate
each other, and how the mind is then able to exert its effect. We will cover the
neuroendocrine system, neuro-immune circuit, and brain-gut relationship, and give
concrete examples from animal and human studies.

$0MPT 19N .2

In this class we will learn about the ways in which the brain acts to regulate bodily
functions, and vice versa: the ways by which the body sends information to the brain,
to signal its needs. We will cover topics from multiple systems and fields, such as how
is the immune system affected by loneliness and life adversities, how do body odors
regulate fertility and the link between metabolism and behavior. An emphasis will be

given to regulation of human health and well-being.

lectures RPN TR L2

1297 DoY NYMIDR IRIT NNIsn LT

Class Subject Comments Lecturer
No.
1 Introduction: the nervous

system and its main way of
interacting with the body
2 Introduction: the nervous
system and its main way of
interacting with the body

Introduction

3 An overview: the endocrine
system
4 How do hormones regulate Part A: The
behavior: HPA axis endocrine
5 How do hormones regulate
behavior: metabolism system
6 How do hormones regulate

behavior: fertility
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6 An overview: the
neuroimmune system
7 Effects of different chronic
and acute adversities on the
. Part B: The
immune system
8 Effects of conditioning and | neuroimmune
learning on the immune system
system
9 Effects of conditioning and
learning on the immune
system
10 The gut-brain system
11 The gut-brain system
Part C: Other
21 The olfactory system systems
31 The olfactory system:
regulation through chemical
signals

991057 X7 9290 .7
100% final exam
@R MW7 D
Basic knowledge in neuroscience or neurobiology.

Participation in a psychobiology course is an advantage
SRR T

Text books:

“The Biological Basis for Mind Body Interactions” Editors: E.A. Mayer, C.B. Saper. Elsevier
publishing, 2000.

“Neuroimmunity” by Michal Swartz, 2015.

Scientific papers:

Bonaz, B. L., & Bernstein, C. N. (2013). Brain-Gut Interactions in Inflammatory Bowel
Disease. Gastroenterology, 144, 36—49.

Cole, S. W. (2019). The Conserved Transcriptional Response to Adversity. Current Opinion in
Behavioral Sciences, 28, 31-37.

McEwen, B. S. (2013). The Brain on Stress: Toward an Integrative Approach to Brain, Body,
and Behavior. Perspectives on Psychological Science, 8, 673-675.

Pressman, S. D., Cohen, S., Miller, G. E., Barkin, A., Rabin, B. S., & Treanor, J. J. (2005).
Loneliness, social network size, and immune response to influenza vaccination in college
freshmen. Health Psychology: Official Journal of the Division of Health Psychology, American
Psychological Association, 24, 297-306.

Rozenkrantz, L., Weissgross, R., Weiss, T., Ravreby, I., Frumin, |., Shushan, S., ... Sobel, N.
(2020). Unexplained repeated pregnancy loss is associated with altered perceptual and brain
responses to men’s body-odor. ELife, 9, €55305.
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Material for test: Material learned during the classes
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Individual factors influencing health — an applicative seminar
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Human health, health perceptions, research methods, placebo effects
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Processing neural and other biological signals
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This course will provide an introduction to basic concepts of measurement and

analysis methods of neural signals and other human biological signals (such as

cardiovascular signals, eye movements, or facial expressions). We will learn

different experimental methods for measuring human signals, how to analyze

and interpret these signals, and how to modify these signals in artificial human-

machine-interface applications.

107 399N .2

In this course we will learn:

+ experimental neuroscientific measurement methods

+ neural activity analytic processing

+ measuring and analyzing additional biological signals of the human body

+ methodological challenges and gaps in understanding biological-signals

+ applications for modifying and controlling human signals

12IMPNWST OOH NUIIDR NI NNISN LA
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Class No. Subject
1 Neural and biological signals in the human body
2 | Principles of electrophysiological recording of neural activity
3 Signal processing of neural electrophysiological recording
4 Electrophysiology in-vitro and in-vivo
5 Manipulating neural activity during electrophysiological
experiments
6 Principles of whole brain imaging
7 | Signal processing of neural Functional Magnetic Resonance
Imaging
8 Planning and conducting whole-brain level experiments
9 Manipulating neural activity during whole-brain fMRI
experiments
10 | Principles of recording other human biological signals (e.g.,
cardiovascular signals, eye movements, facial expressions)
11| Signal processing and real-time analysis of biological signals
12 Manipulating behavior via human biological signals
13 Summary lecture: Review of leading scientific papers and
impactful results that used the learned methods

B Neural signals in electrophysiology

BTP DWIT AN

Neural signals in whole brain fMRI

Biological signals

A2 NIR2 (0MIPR M2 T
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The book Guide to Research Techniques in Neuroscience:
https://zu.edu.jo/UploadFile/Library/E_Books/Files/LibraryFile 91258 7.pdf

The book Physiological Signal:
https://www.sciencedirect.com/topics/computer-science/physiological-signal

Introduction to Biomedical Signal Processing:
https://users.ece.cmu.edu/~moura/papers/hsunhsien-chang-moura-biomedicalsp-
2010.pdf

https://ilmiolibro.kataweb.it/libro/didattica-e-dispense/314585/introduction-to-
biomedical-signal-processing/

JIRZONS TRDIT MW 12%IRaRY 297 N 1
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Control and feedback circuits in

physiology and behavior
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This course will first show how our physiology and behavior are operating via

control feedback circuits. From physiological homeostasis to learning our
environment, multiple biological processes operate via control feedback loops,
involving hormones and nerves. The principles of these control systems will be
then formalized with concepts and tools from engineering. Last, the course will
show how these engineering concepts can be used to design artificial feedback-

based control circuits to modify and stabilize physiological and behavioral

processes in medical applications.

DR IRDY 02D 70 WK WAYR MIWRANHA NP MIAT NIDTWR TR IR 9N 7T 0Mpa
121R MHAUNA DBYIDW ATRI 229N DM RN B MATINTT NINRPTDT MPDn
bR 2MMR-RMNINTINT 229N TV L,ATT PIYY 272 12107 MR DY Y 0TuoIR®IIR
SRS 2R WAV DWW 2T MIPYT AR 7271 IN L72020071 2na 2N TR
SR Q™MD 299970 RN 20D MWERY 77T .MIDIYR BW PRI 72D 0TI 2N 2WRwnT
NYPRPOHDRY 2PRRR PISND FTOR 2MOTIT NPT WRANTY I T TN N7 T1Na
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In this course we will cover:
+ examples of control and feedback circuits in our body, such as physiological

homeostasis, neural activity inhibition, and reinforcement-learning in behavior
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+ formulations and concepts of control circuits for stabilizing and controlling systems
in

engineering and similarities to the biological feedback processes

+ designing artificial control circuits for medical applications to improve efficiency

and biological relevance

12N 90D NWMDR RTINS A
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Class Topic Specific subject
No.

1 | Control circuits in our body and Control feedback circuits in
behavior: Mechanisms, physiological homeostasis in the
concepts and examples body

2 Control feedback circuits in neural

activity and neural inhibition

3 Mechanisms and concepts of control
feedback circuits in reinforcement-

learning and behavior

4 Models of reinforcement learning

and the relevant neural circuits

5| Control circuits in engineering: Concepts of linear and non-linear
Concepts and formulations systems

6 Concepts of systems’ oscillations and
stability

7 Closed-loop feedback control in
engineering

8 The usage of PID controllers in

engineering (Proportional-Integral-

Derivative controller)
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10

11

12

Combining the two to designing
control circuits in medical

applications

Examples of control feedback
circuits in medicine: closed-loop
glucose control in diabetes and

artificial cardiac pacemaker

Examples of control feedback
circuits in medicine: closed-loop

Deep Brain Stimulation

Examples of control feedback
circuits in medicine: training mood

and behavior in mental health

Current technological gaps and future

medical applications

13

Summary

Summary of closed-loop applications
in medicine and science and

reviewing a relevant scientific paper.

(85%) 1mamy ,(15%) mwam> 2995390 4,772 NS 0P M .7

PR : QTP MW7 )
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The Control Handbook (three volume set), Edited By William S. Levine
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Human Physiology: from cells to systems, L. Sherwood and C. Ward, Third Canadian
Edition, Nelson

Physiological Control Systems: Analysis, Simulation, and Estimation, IEEE
Engineering in Medicine and Biology Society, Wiley & Sons, ISBN 0-7803-3408-6.
M.C.K. Khoo

JIIRENTR TP MW c2vnany 299nn I 1
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Chellenges in quantitative scientific research of depression and other
psychiatric disorders
81676 :oMp 'oOn
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Challenfes in diagnozing mental health disorders
Challenges in measuring mental disorders experimentally in the lab
Challenges in comparing mental patients vs healthy controls
Chellenges and importance of longidutinal studies

Critical interpretation of the clinical significance of published results
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Computational psychiatry: a report from the 2017 NIMH workshop on
opportunities and challenges

Ferrante, M., Redish, A.D., Oquendo, M.A. et al. . Mol Psychiatry 24, 479-483
(2019). https://doi.org/10.1038/s41380-018-0063-z

Scientific Issues Relevant to Improving the Diagnosis, Risk Assessment, and

Treatment of Major Depression

Alan F. Schatzberg

American Journal of Psychiatry 176:5, 342-347. (2019)
https://ajp.psychiatryonline.org/doi/abs/10.1176/appi.ajp.2019.19030273

Great Expectations: A Critical Review of and Suggestions for the Study of
Reward Processing as a Cause and Predictor of Depression
Nielson, Dylan M. et al.

Biological Psychiatry, Volume 89, Issue 2, 134 — 143 (2021)
https://www.biologicalpsychiatryjournal.com/action/showCitFormats?doi=10.1016%
2F]i.biopsych.2020.06.012&pii=S0006-3223%2820%2931700-5

.NXINN NI'NINY OXNNA D'VITIVON 'T' 7V NNAM DINRNN IRY
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This course focuses on issues in women’s health and mental health from a social psychological
perspective. We will explore how social forces, such as social norms, biases, attitudes, and
perceptions toward women, affect women’s health and mental health and how this knowledge

can be used to improve women'’s health.

Course objectives:
Upon completion of this course, students will be able to:

[ )

Identify significant factors in an individual’s or group’s social position and explore the
implication of that position as it relates to health issues.

Identify how social psychological mechanisms contribute to health disparities. o

Reach a better understanding of the unique factors that affect women’s health—and
how they compare, complement, or conflict with one another.

Understand how research can be used for improving women’s physical and mental o

health.

(¢]

o

:2TIPT 31990 .2

Diving into the world of women’s health, this course will explore the social forces that impact
women’s physical and mental health. Some of the issues which will be addressed include how
myths (e.g., the beauty myth or the motherhood myth) and women’s social roles and their
endorsement (i.e., women’s role as mothers or their role as the “fairer sex”) affect women’s
health and well-being; How social norms (e.g., the tendency to ascribe unpaid work to
women) contribute to women’s decreased mental and physical health, and how stereotypes
about women contribute to gender disparities in healthcare through research and practice.

lectures, Discussion, Student’s presentations @YY M7 T2 .3

12O 9% NUMIDR SIRTIT NNIn LT

Class Subject | Comments Lecturer

No.
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1 | Why do we need a course in
women’s health — an
introduction to the
importance of sex and
gender in medicine

2 The importance of looking

at other social groups
beyond gender.
Intersectionality: A
framework for
understanding and studying
health inequities

3 | Gender bias in research and
their implications on
women’s health

4 | Gender bias in practice and
their implications on
women’s health

5 Social norms, policies and
women’s mental and
physical health

6 +7 | Women’s mental health and
the experience of threat or
violence

8+9 | Women’s health and mental
health in the transition to
motherhood

10 The construction of
women’s body and its
relation to physical, sexual
and mental health

11 Using our knowledge to
improve women’s health

12 Selected topic in men’s
health
13 Summary

ORI MR ST
0% mid-term exercise, extra points will be given for 280% final writing assignment,
active participation.

@I MWIT A
X9

IDIAThaE T

Scientific papers by topic:

342



nN191Y noY1pan AL
2023 5% :7wan 7°IRN YNV Y AA

Why do we need a course in women’s health — an introduction to the importance of sex
and gender in medicine

Connell R. (2012). Gender and health in theory: Conceptualizing the issue in local and world
perspective. Social Science & Medicine, 11, 1675-83.

Optional reading:

Rieker, P. P., & Bird, C. E. (2005). Rethinking gender differences in health: why we need to
integrate social and biological perspectives. The Journals of Gerontology, 60, 40-S47.

NIH Office of Research on Women’s Health. A to Z Guide: Sex and Gender Influences on
Health: http://orwh.od.nih.gov/resources/sexgenderhealth/index.asp 4. NIH. (2012). What

health issues affect women differently than men?
http://www.nichd.nih.gov/health/topics/womenshealth/conditioninfo/pages/howconditions.asp
X

Intersectionality: A framework for understanding and studying health inequities
Bowleg, L. (2008). When black + lesbian + woman # black lesbian woman: The
methodological challenges of qualitative and quantitative intersectionality research. Sex Roles,

59,312-325.

Rosenfield, S. (2012). Triple jeopardy? Mental health at the intersection of gender, race, and
class. Social Science & Medicine, 74, 1791-1801.

Optional reading:

Bowleg, L. (2012). The problem with the phrase women and minorities: intersectionality—an
important theoretical framework for public health. American Journal of Public Health, 102,
1267-1273.

Else-Quest, N. M., & Hyde, J. S. (2016). Intersectionality in quantitative psychological
research: II. Methods and techniques. Psychology of Women Quarterly, 40, 319-336.

Gender bias in research and its implication on women’s health

Anderson, S. and Ray, D. (2010) Missing women: Age and disease. Review of Economic
Studies, 77, 1262-1300.

Optional reading:
Hamberg, K. (2008). Gender bias in medicine. Women’s Health, 4, 237-243.

Koning, R., Samila, S., & Ferguson, J. P. (2021). Who do we invent for? Patents by women
focus more on women'’s health, but few women get to invent. Science, 372, 1345-1348.

Gender bias in practice and its implication on women’s health

Zhang, L., Losin, E. A. R., Ashar, Y. K., Koban, L., & Wager, T. D. (2021). Gender biases in
estimation of others’ pain. The Journal of Pain, 22(9), 1048-1059.

Optional reading:
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Risberg, G., Johansson, E. E., & Hamberg, K. (2009). A theoretical model for analysing gender
bias in medicine. International Journal for Equity in Health, 8, 1-8.

Social norms, policies, and women’s mental and physical health

Ervin, J., Taouk, Y., Alfonzo, L. F., Hewitt, B., & King, T. (2022). Gender differences in the
association between unpaid labour and mental health in employed adults: a systematic
review. The Lancet Public Health, 7, 775-786.

Optional reading:
Jim, W. (2018). Why Roe v. Wade must be defended. Lancet, 391, 2642-92.

Murphy, E. M. (2003). Being born female is dangerous for your health. American
Psychologist, 58(3), 205.

Women’s health and the experience of threat or violence

Lappeman, M., & Swartz, L. (2021). How gentle must violence against women be in order to
not be violent? Rethinking the word “violence” in obstetric settings. Violence Against
Women, 27, 987-1000.

Optional reading:

Burnett, C. (2021). Commentary on the article “How gentle must violence against women be
in order to not be violent? Rethinking the word ‘Violence’ in obstetric settings,” reframed
within a critical discourse orientation. Violence Against Women, 27, 1001-1008.

Salter, C. L., Olaniyan, A., Mendez, D. D., & Chang, J. C. (2021). Naming silence and
inadequate obstetric care as obstetric violence is a necessary step for change. Violence Against
Women, 27, 1019-1027.

Stubbs, A., & Szoeke, C. (2022). The effect of intimate partner violence on the physical health
and health-related behaviors of women: A systematic review of the literature. Trauma,
Violence, & Abuse, 23, 1157-1172.

Swartz, L., & Lappeman, M. (2021). Making care better in the context of violence: the limits
of blame. Violence Against Women, 27, 1028-1034.

Women’s health in the transition to motherhood
Quenby, S., Gallos, 1. D., Dhillon-Smith, R. K., Podesek, M., Stephenson, M. D., Fisher, J., ...

& Coomarasamy, A. (2021). Miscarriage matters: the epidemiological, physical, psychological,
and economic costs of early pregnancy loss. The Lancet, 397, 1658-1667.

Optional reading:

Ayers, S. (2017). Birth trauma and post-traumatic stress disorder: the importance of risk and
resilience. Journal of Reproductive and Infant Psychology, 35, 427-430.

Gregory, E. F., Butz, A. M., Ghazarian, S. R., Gross, S. M., & Johnson, S. B. (2015). Are unmet

breastfeeding expectations associated with maternal depressive symptoms?. Academic
Pediatrics, 15(3), 319-325.
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Kahalon, R., Yanushevsky Cnaani, G., Preis, H., & Benyamini, Y. (2022). The complex effects
of maternal expectations on postpartum depressive symptoms: when does a protective factor
become a risk factor?. Journal of Psychosomatic Obstetrics & Gynecology, 43, 74-82.

Simpson, M., & Catling, C. (2016). Understanding psychological traumatic birth experiences:
A literature review. Women and Birth, 29, 203-207.

Singh, M. (2021). Heuristics in the delivery room. Science, 374, 324-329.

The construction of the body and women’s health

Tiggemann, M. (2011). Mental health risks of self-objectification: A review of the empirical
In R.M. Calogero, evidence for disordered eating, depressed mood, and sexual dysfunction.

S. Tantleff-Dunn, J.K. Thompson (Eds.), Self-objectification in women. Causes,
consequences, and counteractions. American Psychological Association, Washington.

Optional reading:

Steer, A., & Tiggemann, M. (2008). The role of self-objectification in women's sexual
functioning. Journal of Social and Clinical Psychology, 27(3), 205-225.

Uhlmann, L. R., Donovan, C. L., Zimmer-Gembeck, M. J., Bell, H. S., & Ramme, R. A. (2018).
The fit beauty ideal: A healthy alternative to thinness or a wolf in sheep’s clothing?. Body
Image, 25, 23-30.

Improving women’s health

Wolsiefer, K., & Stone, J. (2019). Addressing bias in healthcare: Confrontation as a tool for
bias reduction and patient and provider self-advocacy. In Confronting Prejudice and
Discrimination (pp. 275-297). Academic Press.

Optional reading:

Coughlin, J. W., & Kalodner, C. (2006). Media literacy as a prevention intervention for college
women at low-or high-risk for eating disorders. Body Image, 3, 35-43.

McLean, S. A., Paxton, S. J., & Wertheim, E. H. (2016). The role of media literacy in body
dissatisfaction and disordered eating: A systematic review. Body Image, 19, 9-23.

Siddique, A., Vlassopoulos, M., Rahman, T., Pakrashi, D., Islam, A., & Ahmed, F. (2022).
improving women’s mental health during a pandemic. American Economic Journal: Applied
Economics.

Westen, E. A., Bard, E., Li, D., Dye, T., Whaley, N., & Seligman, N. (2019). 746: Women’s
representation in government as a predictor of women’s health outcomes. American Journal of
Obstetrics & Gynecology, 220, 490.

Men’s health

Boman, E. K., & Walker, G. A. (2010). Predictors of men's health care utilization. Psychology
of Men & Masculinity, 11, 113-122.

Optional reading:
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Mahalik, J. R., Sims, J. P., & Di Bianca, M. (2021). Men’s head and heart: Health beliefs
mediating depression’s relationship to heart-healthy behaviors. Psychology of Men &
Masculinities, 22, 422-426.

Salgado, D. M., Knowlton, A. L., & Johnson, B. L. (2019). Men’s health-risk and protective
behaviors: The effects of masculinity and masculine norms. Psychology of Men &
Masculinities, 20, 266-275.

Scandurra, C., Mezza, F., Maldonato, N. M., Bottone, M., Bochicchio, V., Valerio, P., &
Vitelli, R. (2019). Health of non-binary and genderqueer people: a systematic
review. Frontiers in psychology, 10, 1453.

Tyler, R. E., & Williams, S. (2014). Masculinity in young men’s health: Exploring health, help-
seeking and health service use in an online environment. Journal of Health Psychology, 19,
457-470.

Vandello, J. A., Bosson, J. K., & Lawler, J. R. (2019). Precarious manhood and men’s health
disparities. In Men’s Health Equity (pp. 27-41). Routledge.
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Material for final assignment: Material learned during classes and scientific papers listed
in the syllabus.
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Disparities
81812-01 :omp 'on
1o anIn A" T oMPT TR
IR MY

ANZTT 0P A0

1:3"m o"'w 2 :nww nps '1:quond 7"DWn :@ITIA® maw

N°H3IRA A7 07IPA M IR LNV O DMPTEE

OMpPn n1un

The principal goal of the course is for students to learn to recognize the subtle psychological
mechanisms that maintain gender, racial, and ethnic inequality, to understand their origins and
.outcomes, and think critically about research-based interventions for how to overcome them

:By the end of the course, students should be able to

Reflect on their own identities and use this critical reflection to achieve positive .
.personal change

Describe research and intervention methods used to effect changes in mindset, .
.systems, and structures, particularly in relation to disadvantaged group members

Apply critical thinking skills to evaluate research findings, paying particular attention .
to the merits and limitations of different research methodologies and approaches as well as to
how questions are addressed.

:2TIPT 31990 .2

Social and economic inequality are pervasive features of societies. In this class, we will
primarily explore the social psychological ‘face’ of power and inequality. We will ask how
and why individuals perpetuate social systems that continue to maintain inequalities. In the

process, we will discover that many of these processes are subtle, unintentional, and go under
our radar. We will explore their outcomes, with a specific emphasize on health outcomes, and
.ask what we can do to create social changes to reduce inequalities

lectures, Discussion, Student’s presentations @Y7 7251 WA

1297 DOY NYMIDR IRIT NNIsn LT

Class No. Subject Comments Lecturer
1 Introduction to the concept of
inequality and overview of the Introduction
main frameworks to describe the
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effects of inequality in different
disciplines (neuroscience,
psychology, economics)

we’ve learned about inequality,
how it is maintained and the
effects it holds. Diving to the
subject of inequality in
healthcare settings, we saw
examples for how these theories
apply to the real world. We
conclude by thinking about

2 Stereotypes and the Stereotype
Content Model Part A: K
3 Implicit and explicit attitudes art A: Rey
- - theories in the
4 System Justification and
Ambivalent Sexism psychology of
5 Dehumanization Theory and inequality
Objectification Theory
6 | When positive stereotypes lead to
negative outcomes? | Part B: How we
When do compliments fail to . .
fail to perceive
flatter?
7 | How to provide help? - Helping and act on
behaviors that contribute to and inequality?
maintain inequality
8 | How implicit and explicit beliefs Part C:
held by the medical staff Understanding
contribute to health disparities b hological
9 | Gender and race inequality — how the psychologica
stereotypes translate to health mechanisms
disparities underlying
01 Dehumanization in medicine — | . o .
inequality in the
causes and consequences
healthcare
system
11 | Why intervention programs fail? | Part D: Where
do we go from
12 | Successful Intervention programs
. . here? Theory
to reduce inequality
based
interventions to
reduce inequality
13 Summary: summarizing what

Summary
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theories-based interventions to
reduce inequality.

ORI N2 T
0% mid-term exercise, extra points will be given for 280% final writing assignment,
active participation.
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Scientific papers by topic:

Part A: Key Theories in the psychology of inequality

Stereotypes and the Stereotype Content Model

Cuddy, A. J., Fiske, S. T., & Glick, P. (2008). Warmth and competence as universal dimensions
of social perception: The stereotype content model and the BIAS map. Advances in
experimental social psychology, 40, 61-149.

Implicit and explicit attitudes

Charlesworth, T. E., & Banaji, M. R. (2019). Patterns of implicit and explicit attitudes: Long-
term change and stability from 2007 to 2016. Psychological science, 30, 174-192.

System Justification and Ambivalent Sexism

Glick, P., & Fiske, S. T. (2011). Ambivalent sexism revisited. Psychology of women
quarterly, 35, 530-535.

Jost, J., & Hunyady, O. (2003). The psychology of system justification and the palliative
function of ideology. European Review of Social Psychology, 13, 111-153.

Dehumanization and objectification

Baldissarri, C., Andrighetto, L., & Volpato, C. (2021). The longstanding view of workers as
objects: antecedents and consequences of working objectification. European Review of Social
.Psychology, 33, 81-130

Haslam, N., & Loughnan, S. (2014). Dehumanization and infrahumanization. Annual Review
.of Psychology, 65, 399-423

Part B: How we fail to perceive and act on inequality?

Czopp, A. M., Kay, A. C., & Cheryan, S. (2015). Positive stereotypes are pervasive and
.powerful. Perspectives on Psychological Science, 10, 451-463
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Kervyn, N., Bergsieker, H. B., & Fiske, S. T. (2012). The innuendo effect: Hearing the positive
but inferring the negative. Journal of Experimental Social Psychology, 48, 77-85.
https://doi.org/10.1016/j.jesp.2011.08.001

Optional reading:

Siy, J. O., & Cheryan, S. (2016). Prejudice masquerading as praise: The negative echo of
.positive stereotypes. Personality and Social Psychology Bulletin, 42, 941-954

Part C: Understanding the psychological mechanism underlying Inequality in the healthcare
system

Dovidio, J. F., & Fiske, S. T. (2012). Under the radar: how unexamined biases in decision-
making processes in clinical interactions can contribute to health care disparities. American
Journal of Public Health, 102, 945-952

Haque, O. S., & Waytz, A. (2012). Dehumanization in medicine: Causes, solutions, and
functions. Perspectives on Psychological Science, 7, 176-186

Lloyd, E. P., Lloyd, A. R., McConnell, A. R., & Hugenberg, K. (2021). Race deficits in pain
detection: Medical providers and laypeople fail to accurately perceive pain authenticity among
.Jblack people. Social Psychological and Personality Science, 13, 895-905

Optional reading:
.Hamberg, K. (2008). Gender bias in medicine. Women’s Health, 4, 237-243

Major, B., Mendes, W. B., & Dovidio, J. F. (2013). Intergroup relations and health disparities:
A social psychological perspective. Health Psychology, 32, 514-524.

Salles, A., Awad, M., Goldin, L., Krus, K., Lee, J. V., Schwabe, M. T., & Lai, C. K. (2019).
Estimating implicit and explicit gender bias among health care professionals and surgeons.
JAMA Network Open, 2, ¢196545-¢196545

Summers, K. M., Paganini, G. A., & Lloyd, E. P. (2022). Poor toddlers feel less pain?
Application of class-based pain stereotypes in judgments of children. Social Psychological and
Personality Science.

Zhang, L., Losin, E. A. R., Ashar, Y. K., Koban, L., & Wager, T. D. (2021). Gender biases in
estimation of others’ pain. The Journal of Pain, 22, 1048-1059.

Part D: Where do we go from here? Theory based interventions to reduce inequality

Dobbin, F., & Kalev, A. (2016). Why diversity programs fail. Harvard Business Review, 94, 1-
9

van Dijk, H., Meyer, B., van Engen, M., & Loyd, D. L. (2017). Microdynamics in diverse
teams: A review and integration of the diversity and stereotyping literatures. Academy of

.Management Annals, 11, 517-557
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Optional reading:

Diekman, A. B., & Benson-Greenwald, T. M. (2018). Fixing STEM workforce and teacher
shortages: How goal congruity can inform individuals and institutions. Policy Insights from the
.Behavioral and Brain Sciences, 5, 11-18

Lai, C. K., Skinner, A. L., Cooley, E., Murrar, S., Brauer, M., Devos, T., . . . Nosek, B. A.
(2016). Reducing implicit racial preferences: Intervention effectiveness across time. Journal of
Experimental Psychology: General, 145, 1001-1016

M3 NTI2Y/2%IManY 29mR I A

Material for final assignment: Material learned during the classes and the scientific papers
listed in the syllabus.
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Body image represents a person's "inside view" of their body - that is, their feelings,
perceptions, thoughts, and beliefs about their body that impact how they behave
toward it. While physical appearance is an important aspect of body image, it is not
the only aspect, as embodiment (how people use their body to engage with the world)
and focusing on (and appreciating) body functionality are additional aspects of it.

The purpose of the seminar is to (a) expose students to studies about the different
factors that affect body image and related constructs (i.e., self objectification, body
appreciation, body competence etc.). These include, between others, social roles and
their internalization, perceptions of masculinity and femininity, media exposure, and
role models. (b) Expose students to how body image is related to health and well-
being (while distinguishing between correlation and causation). To do so, we will
explore recent research on the topic. We will define different constructs which are
related to body image and learn how they are assessed, and recognize gaps in the
literature.

Helnhirty i =D o =1
Example of topics which we will address in this seminar (student can also choose

related topics that are not listed here):

How body image and physical characteristics — such as body size (weight, height),
body shape (e.g., muscle mass), attractiveness — affect psychological well-being,
psychological functioning and interpersonal processes.

How different beauty ideal endorsement (i.e., slender vs. fit) affect others perceptions
of women (e.g., women’s perceived competence) and self perceptions (women self

perceptions of competence).

The effects of Fitspiration on young men’s body image and health behaviours.
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Is the new beauty ideal, of being fit and strong, is psychologically healtier than the
previous one, of being slender?

The positive and negative effects of the Body Positivity movment.

How social factors interact with life events (e.g., the transition to motherhood) in
influencing positive or negative body image development.

Risk factors and protective factors for women’s mental health in different stages in
the transition to motherhood — the role of body perception as a mediator.

Stigmatization and discrimination based on appearance and/or body functions

Adaptive and maladaptive body image processes and their clinically relevant
consequences on psychosocial functioning and well-being.

How body image is related to behviour (e.g., exercise, eating and weight-control
behaviors, grooming and appearance-modifying behaviors, and social behaviors).

How can we create theory based interventions to promote positive body image or to
prevent body image difficulties and disorders.
RN TN LN

Students will choose an article which is related to the seminar topic. After its approval,

they will present the article in the class. The presentation will also include the methods

used in the study, to allow a critical evaluation of the paper. The presentation will be
followed by a classe discussion.

12T B NN SRS NION LT
Will be decided based on the students’ interest.

IOMPT NI Y

Attendance and active participation in the discussion is required.
QTP MW7 U

JNYSUR/MwST/nam Lo

Presentation (which is based on a research paper of the students’ choice)
Weekly readings before each meeting (students must come prepare to the
meeting)

Active participation in the discussions.

DI N7 9295 7

The grade will be based on the following factors:
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The papers are chosen by the participants each year
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