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PROPOSAL TO PURCHASE CRITICAL SCIENTIFIC 
EQUIPMENT FOR ALZHEIMER’S DISEASE 
RESEARCH IN THE REICHMANN LABORATORY 
T H E  A L E X A N D E R  S I L B E R M A N  I N S T I T U T E  O F  L I F E  S C I E N C E S ,  
FA C U LT Y  O F  S C I E N C E ,  T H E  H E B R E W  U N I V E R S I T Y  O F  J E R U S A L E M  
 
INTRODUCTION 
American Friends of The Hebrew University (AFHU) and The Hebrew University of Jerusalem 
(HUJI) deeply appreciate the Alfred and Hanina Shasha Foundation’s consideration of a 
$300,000 one-time-gift, which will allow HUJI to purchase a mass spectrometer that will enable 
the critical, pioneering Alzheimer's disease research of Dr. Dana Reichmann.   Specifically, Dr. 
Reichmann’s lab needs a Thermo Scientific Q Exactive Plus mass spectrometer which is a 
complex and expensive research tool.  With a final cost of $850,000 (including VAT and shipping) 
a grant of $300,000 will be combined with another philanthropic donor’s willingness to 
designate $550,000 toward this purchase, thereby providing this researcher with an 
extraordinary piece of equipment.  
 
This visionary gift will advance vital medical research conducted by Israel’s best and brightest 
scientific researchers at the Faculty of Science, benefiting Israel and its first and leading 
academic and research institution, The Hebrew University of Jerusalem, and humanity the 
world-over, aiding those who suffer from this devastating neurodegenerative disorder. 
 
Currently, scientific investigators working through interdisciplinary collaborations across various 
HUJI faculties, schools, and departments are conducting innovative, exciting work towards a 
common goal to better understand, treat, prevent, and eradicate disease and maladies. One 
particular area of focus is critical neurodegenerative disease research, conducted by HUJI brain, 
medical, and life scientists, such as those at the Faculty of Science, a state-of-the-art research 
and teaching institute. One outstanding young researcher using innovative techniques to discover 
the underlying causes of Alzheimer’s disease (AD) is Dr. Dana Reichmann, who employs a cutting-
edge method called Redox Proteomics; her laboratory at HUJI’s Alexander Silberman Institute of 
Life Sciences, at the Faculty of Science, is now pioneering this field in Israel.  
 
In recognition of such thoughtful generosity, the SHASHA Foundation will be linked to the 
achievements of outstanding scholars, the well-being of Israel, and to the cause of human 
health and be listed among the leading supporters of The Hebrew University of Jerusalem on the 
Wall of Life (as shown below).   
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TARGETED RESEARCH: 
One of the key issues in biology is determining the mechanisms underlying the response of 
organisms to changes in their environment. As an interdisciplinary lab, Dr. Reichmann combines 
experiments and theory to understand principles of protein homeostasis and redox regulation.  
 
 PROTEIN HOMEOSTASIS AND STRESS RESPONSE 
 SYSTEM BIOLOGY OF REDOX REGULATION 
 INTRINSICALLY DISORDERED CHAPERONES 
 COMPUTATIONAL AND EXPERIMENTAL BIOLOGY  
 PROTEOMICS 
 MASS SPECTROMETRY 

 
1. Establishing an organism-wide understanding of the intrinsically disordered chaperones and 

their interactome in prokaryotes and eukaryotes. 
 Molecular biology, Microbiology and Biochemistry: Protein and enzyme biochemistry; 

chaperone and redox biochemistry, microbiology. 
 

2. Utilizing state-of-the art mass spectroscopy based techniques to monitor protein dynamics 
and protein-protein interactions. 
 Kinetic analysis: Kinetic measurements of protein-protein and protein-peptide interactions 

using SPR technique (BIAcore and ProteON) and Stopped Flow; involvement in the 
development of the ProteOnTMXPR36- SPR based biosensor (Bio-Rad, Israel). 

 Bioinformatics: 
 Sequence analysis: Protein motif and family identification by using different multiple 

alignment algorithms. 
 Protein structural analysis: Protein design and analysis of protein-protein binding 

interfaces, molecular dynamics; computational mutagenesis, network analysis 
 

3. Using quantitative redox proteomics to explore redoxome profiles of prokaryotic and 
eukaryotic organisms; particularly, establishing a link between changes in redox-regulated 
proteins and neurological diseases in the system level. 
 Mass Spectrometry and Proteomics: Protein structure analysis using mass spectrometry 

methods including peptide mapping and H/D exchange analysis; quantitative redox 
proteomics 

 
4. Utilizing dry-wet-bench results to design novel stress-regulated proteins. 
 
ALZHEIMER’S DISEASE RESEARCH PROJECT 
DR. DANA REICHMANN PH.D.: WHAT TRIGGERS AND PROMOTES ALZHEIMER’S DISEASE? 
Why do some people experience “healthy aging” while others develop age-associated diseases, 
such as Alzheimer’s? What is it that goes wrong with aging that leads to the onset of such 
disorders and their progression? Recent reports clearly established the fact that Alzheimer’s, and 
other age-associated neurological diseases are strongly associated with accumulation of both 
oxidants and toxic protein aggregates, which are byproducts of normal cellular proteins. This 
implies the urgent need to explore the yet unknown links between these two processes, with the 
long-term goal of explaining their role in healthy aging as compared to the pathogenesis of 
Alzheimer’s disease.  
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The long-term goal of Dr. Dana Reichmann and the members of her laboratory research team is 
to map the time-line of this crucial cross-talk between oxidants and toxic protein aggregates 
during “healthy aging” and compare it to what happens to this guardian system during 
Alzheimer’s disease, aiming to understand the onset and progression of the disease. They ask 
the following questions: which proteins change their composition under oxidants accumulation? 
what are the sensors of perturbed oxidation and how do they deliver their signal? Is aging a 
programmed process? Do age-related diseases reflect a failure of this program?  

Proteins are the most flexible and structurally complex biological macromolecules. They are the 
working horses of the cell, and are involved in almost every biological process. The functioning 
of proteins depends on their 3D structure, which enables them to perform their tasks and/or to 
specifically interact with other macromolecules in a crowded environment. Thus, the quality 
control system which maintains the correct structure of proteins is one of the most dynamic and 
complex intra-cellular communication pathways. Specifically, this guardian system is designed 
to rapidly respond to any perturbation in the cellular environment, such as changes in the level 
of oxidation, which damage proteins’ structure and function.  

However, cells also constantly produce ‘good’ oxidants. Our immune system uses oxidants to kill 
pathogens; cells utilize oxidants to deliver signals within and between cells. Therefore, oxidants 
may also be “good guys,” as long as they are not produced in high amounts. Moreover, 
imbalanced regulation of oxidant levels, protein oxidation and protein quality play a crucial role 
in aging and in Alzheimer’s disease.  Recent studies in the Reichmann Laboratory revealed a 
specific sensor of the oxidation level, CDC48, which is a highly conserved, key regulator of 
protein degradation and is essential for maintaining the protein quality system. Oxidation of a 
specific site on CDC48 leads to collapse in the oxidation state of cells and initiates alternative 
pathways for protein degradation; hence, studying its roles in neurodegenerative processes can 
lead to discoveries of novel therapeutic targets.  

MASS SPECTROMETERY AND REDOX PROTEOMICS 
APPLICATIONS IN SCIENTIFIC RESEARCH  
 
A Mass Spectrometer is an advanced device for the identification of proteins and peptides, 
which is frequently used for the research of those proteins that are involved in the development 
of neurodegenerative disorders. Mass spectrometers can be used to demonstrate the precise 
composition of macromolecules at a single atomic resolution. This sophisticated equipment 
facilitates scientific analysis of minute quantities of material, which is crucial for studying the 
properties of and interactions between proteins. Dr. Reichmann’s experiments, using this 
complex equipment, will enable her to learn which proteins are linked to others and to what 
extent oxidation has been occurring. Dr. Reichmann initial research entails the analysis of yeast 
cells; based on her findings, her objective is to move on to the analysis of human material 
(proteins). These scientific insights will all be based on her usage of the mass spectrometer, and 
will lead to deeper and more actionable knowledge of how Alzheimer’s disease originates and 
manifests itself.   
 
There is an urgent need to search for biomarkers that are indicative of neurodegenerative 
diseases, as the clinical diagnosis of which remains unsatisfactory. Mass spectrometry (MS) has 
been playing an important role in studying peptide and protein identities, structures, 
modifications, and interactions that collectively drive their biological functions. MS-based 

http://onlinelibrary.wiley.com/doi/10.1002/mas.21374/abstract
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proteomics technology is thus well suited for the biomarkers discovery. Biomarkers, a consensus 
definition of which is “a characteristic that is objectively measured and evaluated as an indicator 
of normal biological processes, pathogenic processes, or pharmacologic responses to a 
therapeutic intervention” have become the interest of research as a potential solution for 
disease diagnosis. The fact that proteins, rather than genes, are functionally responsible for 
almost all biological processes makes proteins attractive candidates in biomarker discovery, the 
investigations of which thus require a mass spectrometer.  
 
One of HU’s leading brainscientists, Dr. Hermona Soreq wrote this eloquent explanation a mass 
spectrometer in lay terms:  

“Rain is a brilliant method for separating sunlight: Raindrops split a beam of white 
sunlight into rays of colored light, bending the blueish ones more than the reddish ones 
to make the well-known rainbow arc in the sky. Chemists and physicists use mass 
spectrometers similarly for separating mixtures of substances into their components, 
turning them into beams of particles and then bending them with electricity and 
magnetism to make a kind of spectrum of different atoms that are easier to identify. 
Mass spectrometry was pioneered by the British physicist Francis Aston in 1919. 
Suppose someone gives you a bucketful of atoms of different chemical elements and 
you  need to separate out the atoms quickly and efficiently: Tip your bucket into a 
mass spectrometer, which turns the atoms into ions (electrically charged atoms with 
either too few or too many electrons). Then it separates the ions by passing them first 
through an electric field, then through a magnetic field, so they fan out into a 
spectrum. A computerized detector tallies the ions in different parts of the spectrum 
and you can use this information to figure out what kinds of atoms were originally in 
your bucket. “  

 
At this juncture in Israel’s history, there is a special opportunity to nurture Israel’s greatest 
resource -- the intellectual strength of her people -- and to display solidarity with the Jewish 
state. American Friends constitute a vital element in Israel’s ongoing success. Friends’ support 
aids The Hebrew University of Jerusalem in achieving the highest levels of excellence, promoting 
peace and pluralism, and in furthering research that benefits our worldwide community. 
 
 
Thank you for your time and consideration of this request.  
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SCIENTIFIC & MEDICAL RESEARCH IS AN INVESTMENT WITH ENORMOUS REACH AND IMPACT.  
BY FUNDING RESEARCH AT THE HEBREW UNIVERSITY OF JERUSALEM, YOU ARE ENSURING THAT THE BEST AND 

BRIGHTEST ISRAELIS CAN DEVOTE THEMSELVES TO CURING DEVASTATING DISEASE, AND CONTRIBUTE TO ISRAEL AND 
TO MANKIND WITH A WEALTH OF KNOWLEDGE, SERVICE AND DISCOVERY. 

WITH HEARTFELT THANKS FOR YOUR GENEROSITY. 
 

 

 

C O N T A C T  I N F O R M A T I O N  
 

 
 

SUZANNE PONSOT 
Regional Executive Director, Northeast Region 

American Friends of The Hebrew University 
One Battery Park Plaza, 25th Floor 

New York, NY 10004 
Office Phone: (212) 607-8511 

Email: SPonsot@afhu.org 
 
 

 

 

 

 
 
 
 
 

The Hebrew University of Jerusalem 
Research engine for the world. Engine of growth for a nation. 
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DR. DANA REICHMANN, PH.D.  
CURRICULUM VITAE 

 
EDUCATION  
2008-2012: Post-Doctoral Fellow, Department Molecular, Cellular and Developmental Biology, University of Michigan, 

Ann Arbor, USA. Mentor, Professor U. Jakob. Subject: Chaperone and redox biology and biochemistry, 
redox proteomics, structural mass spectrometry 

2007-2008:  Post-Doctoral Fellow, Department Biological Chemistry, Weizmann Institute of Science, Israel. Mentor, 
Professor G. Schreiber in collaboration with Prof. Israel Rubinstein. Subject: Material science, nanoparticles 

2002-2007: Ph.D., Department of Biological Chemistry, Weizmann Institute of Science, Israel. Thesis title: Protein-Protein 
Interaction: Architecture and biochemical principles of protein-protein binding sites. Supervisor: Prof. Gideon Schreiber. 
Date of the Ph.D. degree award: May 20, 2007; GPA grade: 92.2 (doctorate dissertations are not graded at 
the Weizmann Institute) 

1994 - 1995: M.Sc., Department of Molecular Genetics, Weizmann Inst. of Science, Israel. Thesis title: Computational 
analysis of a new methyltransferase family and of the destruction box motif. Supervisor, Prof. Shmuel Pietrokovski, 
Date of the M.Sc. degree award: April 1, 2002, MSc Thesis grade: 91 

1992 - 1994: B.Sc., Life Science program, Tel Aviv University, Israel. Date of the B.Sc. degree award: October, 1997. 
Grade: 85.10 

 
EXPERIENCE  
2012: Senior lecturer Department of Biological Chemistry, Institute of Life Sciences, Hebrew University of Jerusalem, 
Israel  
1997 - 2000: Academic Officer of the Chemical and Biological Hazard Estimation, Home Front Command, IDF   
1996 - 2000: Research Assistant, Department of Plant Genetics, Tel Aviv University, Israel. Mentor, Prof. Aviah 
Zilberstein; subject, salt tolerance in plants 
 
SELECTED AWARDS AND HONORS  
2016 Krill Prize for Excellence in Scientific Research, Wolf foundation ($10,000) 
2016 Hannah Farkas-Himsley and Alexander Himsley Award for Young Researchers ($2,000) 
2012 Golda Meir Excellence Fellowship, for New Faculty  
2009-2012 Human Frontier Science Program Long-Term Fellowship (€134,000) 
2008 European Molecular Biology Organization Long-Term Fellowship (€31,000) 
2008-2009 Sara Lee Schupf Postdoctoral Award (€34,000) 
2007 Federation of European Biochemical Societies Youth Travel Fund grant 
2005 Aharon Katzir Award 
1998 Wolf Foundation Award for undergrad students 
 
ACTIVITY (OTHER)  
2016 President of the Israel Mass Spectrometry Society 
2015 Vice president of Israel Mass Spectrometry Society  
2015-Present: Management Committee member of European Science Foundation COST Action MB1405, “Non-globular 
proteins from sequence to structure, function, and application in molecular physiopathology” 
2014- Present: Management Committee member of European Science Foundation COST Action BM1403, “Native Mass 
Spectrometry and Related Methods for Structural Biology” 
2012-present Member of Israeli Society for Mass Spectrometry (ISMS), chair in the 27th ISMS meeting 
2012-2013 Member of Israeli Society for Oxygen and Free Radicals Research 
2009-2012 Regional Manager (Michigan) of the BioAbroad Organization, USA 
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MEMBER IN EDITORIAL BOARDS OF ACADEMIC JOURNALS & COMMISSIONS OF TRUST  
2013 - Present: Review Editor, Frontiers in Molecular Biosciences Journal, session on Protein Folding, Misfolding and 
Degradation 
 
Reviewer of research papers for: PNAS, Mol. Cell, PLoS ONE, PLoS Computational Biology, Chemical Communications, 
Proteins: Structure, Function and Bioinformatics, RSC Advances, J. Protein Science, BMC Systems Biology, J. Proteomics, Protein 
Engineering Design & Selection, Front. Mol. Bios., Israel J. Chemistry 
 
Reviewer for funding agencies: Human Frontier Science Program, German-Israel Foundation, Hadassah Joint Research 
Foundation, Israel Cancer Association.  
 
RESEARCH GRANTS  

1. 2014-2017 Human Frontier Science Program Career Development Award (€246,000)    

2. 2013-2018 Israel Science Foundation Individual Research grant (NIS 1,900,000/~$500,000) 

3. 2013-2017 Marie Curie Integration Grant (CIG) (€100,000) 

4. 2013-2014 Abish-Frenkel Foundation award (€16,180). Main PI, Co-PI: Prof. Daphne Atlas 

5. 2013-2014 German-Israel Foundation grant (€40,000) 

6. 2013  Israel Science Foundation Start-up Equipment grant (NIS 499,000/$~131,000) 

7. 2012-2013 Lejwa Fund for Biochemistry (€25,200) 
 
PENDING GRANTS  
1. Grand Challenges, The Etgar program ($224,100) 
2. Legacy Heritage Biomedical Science Partnership: Co-PI, with Sebastian Kadener (HUJI), (NIS ~400,000) 
3. US-Israel Binational Science Foundation (BSF), main PI, with co-PI, Dr. Nir Yosef (UC Berkeley, USA), ($~150,000) 
4. ISF-NSCF joint grant, main PI, with Shu Quan (China) - (the candidate share is NIS 369,642 /$~94,500)  

 
SELECTED INVITED TALKS (LAST 5 YEARS) 
2015 Symposium on Structural Mass Spectrometry, Halle/Saale, Germany 
2015 NGP-net conference, Porto, Portugal, the talk was awarded as the best talk at the conference 
2015 FEBS Conference, Berlin, Germany 
2015 Redox Biology seminar, German Cancer Research Center (DKFZ), Heidelberg, Germany 
2015 EMBO Conference on Macromolecular assemblies at the crossroads of cell stress and function, Jerusalem, Israel 
2015 EMBO Conference on regulation of aging and proteostasis, Maale Hachamisha, Israel 
2014 Human Frontier Science Program meeting, Rehovot, Israel 
2014 Prague Protein international workshop, Prague, Czech Republic. 
2014 FISEB (ILANIT) conference, Eilat, Israel 
2013 Meeting of the Israeli Society for Mass Spectrometry, Rehovot, Israel  
2013 Stress Proteins in Development, Aging and Disease Workshop, Ben-Gurion University, Israel 
2013 Workshop on Protein Aggregation and Degradation in the Light of Aging and Neuronal Function, Jerusalem, Israel 
2012 Annual meeting of the Israeli Society for Oxygen and Free Radicals Research, Rehovot, Israel 
2012 Medical Proteome Center of the Ruhr-Universität Bochum, Bochum, Germany  
2011 Midwest Stress Response and Molecular Chaperone Meeting, Evanston, IL, US 
 
ORGANIZATION OF CONFERENCES AND MEETINGS 
2015 Co-organizer of 28th ISMS - International Mass Spectrometry meeting in Israel. 
2015 Co-organizer of the 1st Israel-British workshop on Life science related mass spectrometry.  
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APPENDIX  A   

 

THERMO SCIENTIFIC HIGH RESOLUTION Q-EXACTIVE PLUS MASS SPECTROMETER 
The Thermo Scientific Q Exactive Plus benchtop LC-MS/MS combines high-performance 
quadrupole precursor selection with high-resolution, accurate- mass (HR/AM) Orbitrap detection 
to deliver high performance and tremendous versatility. It takes “quanfirmation” to a new level, 
making it possible to characterize, quantify, and confirm in a single analysis with a single 
instrument. Technical enhancements maximize performance and reliability for large- and small-
molecule applications. Advanced quadrupole technology optimizes precursor selection and 
transmission, improving quantitation of low-abundance ions in the most complex matrices. 
Sophisticated parallel reaction monitoring and data- independent analysis provide reproducible 
quantitation results while delivering complete qualitative confidence. An optional intact protein 
mode enhances analysis of intact proteins through sophisticated ion beam control and easy 
collision pressure adjustment, while optional 280,000 maximum resolving power ensures 
superior ID confidence in top-down and lipidomics applications.  
 
COMPONENTS OF THE THERMO SCIENTIFIC MASS SPECTROMETER SYSTEM: CHARACTERIZATION, 
QUANTIFACATION, AND CONFIRMATION  

 Enhanced analysis of native proteins and protein complexes with optional intact protein mode 
 Advanced quadrupole technology (AQT) for superior precursor isolation 
 Advanced active beam guide for greater sensitivity and maximum robustness 
 Multiple approaches to quantitation including selected ion monitoring (SIM), parallel 

reaction monitoring (PRM), and data-independent acquisition (DIA)  
 Routine ppm mass accuracy 

 Higher-energy collisional dissociation (HCD) fragmentation 
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APPENDIX  B   

 

AMERICAN FRIENDS OF THE HEBREW UNIVERSITY   
Founded over 90 years ago by American philanthropist Felix Warburg, AFHU is a national, not-
for-profit, 501(c)(3) corporation founded in the United States to promote and support The 
Hebrew University of Jerusalem. AFHU is part of an international coalition of Friends 
organizations, which raise funds from individuals and institutions in support of the maintenance 
and growth of The Hebrew University, its research, faculty, and development, and to advance 
the programmatic expertise of The Hebrew University of Jerusalem.  
 
The mission of AFHU is to strengthen the University by helping to provide the academic and 
physical resources that ensure the University’s national and international pre-eminence in higher 
education and research. AFHU raises, receives, maintains, invests, and allocates funds towards 
the University’s development and advancement, and provides financial oversight of funds raised 
in the United States. 
 
AFHU perpetuates the intellectual and educational traditions of the Jewish people as embodied 
in activities and resources at The Hebrew University. American Friends works with individuals, 
foundations, and corporations to facilitate involvement that best meets the needs and interests 
of both the donor and the University. American Friends span multiple generations. Friends’ 
support aids the University in achieving the highest levels of excellence, promoting peace and 
pluralism, and furthering research that is beneficial to millions of people throughout the world.  
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APPENDIX  C 

 

THE HEBREW UNIVERSITY OF JERUSALEM: AT A GLANCE 
The Hebrew University is a multidisciplinary institution of higher education and research where 
pioneering intellectual pursuits, cutting-edge discoveries, and a passion for learning flourish. 
Since its founding in 1918, HUJI has trained successive generations of scientific, educational, 
and professional leaders for Israel and the global community; nurtured generations of scientists 
and scholars; and, produced groundbreaking research that extend the frontiers of knowledge 
 
Internationally recognized for its academic excellence and innovative research and 
devolopments, particulalry in the sciences and humanities, The Hebrew University consistently 
ranks among the top 100 leading institutions worldwide. In 2015, the authoritative Shanghai Jiao 
Tong University’s Academic Ranking of World Universities (ARWU) ranked HUJI 67th among the 
top academic and research institutions worldwide, third in Asia, and first in Israel. HUJI ranks #1 
in Israel and #3 in Europe in the number of European Research Council (ERC) Grants awarded to 
faculty and outstanding young researchers; and, is ranked 12th by the Milken Institute, which 
evaluates the world’s top universities based on the quality of their biotech research, the number 
and quality of their patents, and their ability to translate research for commercial use. To date, 
HUJI faculty members and alumni have been awarded 8 Nobel prizes, 1 Fields Medal, 1 Turing 
Award, and over 280 Israel Prizes (Israel’s highest civilian honor).  
 
These benchmarks of distinction are due to the students, researchers, and professors of the 
University who study in a diverse array of scholarly fields - particularly the humanities, social 
sciences, exact sciences, and medicine - striving for excellence in their academic pursuits and 
continually sustaining and expanding HUJI’s nine-decade record of achievement and discovery.  
 
The University’s outstanding scholars have achieved impressive breakthroughs in a variety of 
disciplines and have been global leaders in bringing beneficial change to the world community, 
spearheading innovations in many fields, such as agriculture, environmental quality, technology 
and nanoscience, brain sciences, bioengineering, medicine, pharmaceutical research and 
development, and public health. These globally valued efforts have flourished thanks to the 
generous support of American Friends such as the Pakula family, who help The Hebrew 
University produce successive generations of leaders, innovators, laureates, Israel and Nobel 
Prize winners. 
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