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Focus of Work

Bio

Our research focuses on molecular and cellular mechanisms of Alzheimer's disease. In particular, we
investigate the beta-secretase enzyme BACE1, which initiates the production of the beta-amyloid
peptide that plays a central early role in the pathogenesis of Alzheimer's. We use a combination of
biochemical, cell culture and animal model approaches to investigate the role of BACE1 in health and
disease.

Education

e BS: University of Chicago (1978)
e PhD: University of Chicago (1992)

Postgraduate Training
e Postdoctoral Fellow: Columbia University, Molecular Neuroscience (1996)
Honors and Awards

e Endowed Chair, Davee Professor of Alzheimer Research (2019)

e Co-Director, Mechanisms of Aging and Dementia Training Program (2019)

e Member, Cure Alzheimer's Fund Research Strategy Planning Committee (2018)

e Discussant, 4th, 5th, 6th Annual Zilkha Symposium on Alzheimer's Disease & Related
Disorder USC (2017)

e Zenith Fellows Award, Alzheimer’s Association (2015)

e Member, Cure Alzheimer's Fund Genes to Therapies Steering Committee (2014)

e Member, DIAN-TU Therapy Evaluation Committee (2013)

e Potamkin Prize for Research in Pick's, Alzheimer's, American Academy of Neurology (2009)

e Outstanding Contributor Award, Alzheimer’s Research Forum (2008)

e Award for Medical Research in Alzheimer's Disease, MetLife Foundation (2007)

External Professional Leadership and Service

e Member, Cure Alzheimer’s Fund Research Strategy Planning Committee (2018 - Present)

e Ad-Hoc Consulting, Abbott, (2001 - Present)

e Discussant, 6th Annual Zilkha Symposium on Alzheimer Disease & Related Disorders, USC
(2019 - 2019)
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https://www.feinberg.northwestern.edu/sites/cdb/

Editorships / Editorial Board Service

e Editorial Board Member, Alzheimer’s & Dementia: Translational Res. & Clinical Interventions
(2015 - Present)

e Editorial Board Member, Current Alzheimer Research (2010 - Present)

e Editorial Board Member, Drug Target Insights, Libertas Academica Ltd. (2006 - Present)

e Associate Editor, Molecular Neurodegeneration, BioMed Central (2006 - Present)

e Ad Hoc Reviewer, Acta Neuropathological (1996 - Present)

e Ad Hoc Reviewer, Alzheimer’s Research & Therapy (1996 - Present)

e Ad Hoc Reviewer, American Journal of Pathology (1996 - Present)

e Ad Hoc Reviewer, Bioorganic & Medicinal Chemistry Letters (1996 - Present)

Scientific or Medical Advisory Board Service

e Scientific Advisory Board Member, Institute on Aging and Brain Disorders, U. of Science and
Technology of China (2019 - Present)

e Scientific Advisory Board Member, USC PPG (2019 - Present)

e Scientific Advisory Board Member, Cure Alzheimer’s Fund (2018 - Present)

e Scientific Advisory Board Chair, Open Philanthropy Alzheimer’s disease (2018 - Present)

e Member, University of lllinois / T32 (2017 - Present)

e Scientific Advisory Board Member, Alector, LLC (2015 - Present)

e Research Evaluation Panel Member, University of Eastern Finland, Kuopio, Finland (2019 -
2019)

Professional Society Membership

e Member, The Society for Neuroscience (1996 - Present)
e Member, The American Association for the Advancement of Science (1990 - Present)

Publications

o A promising new y-secretase modulator for Alzheimer's disease.
Dobrowolska Zakaria JA, Vassar RJ
J Exp Med. 2021 Apr; 218(4):
https://doi.org/10.1084/jem.20210077
PMID: 33683299

0 Novel Alzheimer Disease Risk Loci and Pathways in African American Individuals
Using the African Genome Resources Panel: A Meta-analysis.
Kunkle BW, Schmidt M, Klein H-U, Naj AC, Hamilton-Nelson KL, Larson EB, Evans DA,
De Jager PL, Crane PK, Buxbaum JD, Ertekin-Taner N, Barnes LL, Fallin MD, Manly JJ,
Go RCP, Obisesan TO, Kamboh MlI, Bennett DA, Hall KS, Goate AM, Foroud TM,
Martin ER, Wang L-S, Byrd GS, Farrer LA, Haines JL, Schellenberg GD, Mayeux R,
Pericak-Vance MA, Reitz C, Writing Group for the Alzheimer’s Disease Genetics
Consortium (ADGC) , Graff-Radford NR, Martinez I, Ayodele T, Logue MW, Cantwell
LB, Jean-Francois M, Kuzma AB, Adams LD, Vance JM, Cuccaro ML, Chung J, Mez J,
Lunetta KL, Jun GR, Lopez OL, Hendrie HC, Reiman EM, Kowall NW, Leverenz JB,
Small SA, Levey Al, Golde TE, Saykin AJ, Starks TD, Albert MS, Hyman BT, Petersen RC,
Sano M, Wisniewski T, Vassar R, Kaye JA, Henderson VW, DeCarli C, LaFerla FM,
Brewer JB, Miller BL, Swerdlow RH, Van Eldik LJ, Paulson HL, Trojanowski JQ, Chui HC,
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Rosenberg RN, Craft S, Grabowski TJ, Asthana S, Morris JC, Strittmatter SM, Kukull
WA

JAMA Neurol. 2021 Jan; 78(1): 102-113.
https://doi.org/10.1001/jamaneurol.2020.3536

PMID: 33074286

The innate immunity protein IFITM3 modulates y-secretase in Alzheimer's disease.
Hur J-Y, Frost GR, Wu X, Crump C, Pan SJ, Wong E, Barros M, Li T, Nie P, Zhai Y, Wang
JC, Tew J, Guo L, McKenzie A, Ming C, Zhou X, Wang M, Sagi Y, Renton AE, Esposito
BT, Kim Y, Sadleir KR, Trinh I, Rissman RA, Vassar R, Zhang B, Johnson DS, Masliah E,
Greengard P, Goate A, Li Y-M

Nature. 2020 Oct; 586(7831): 735-740.
https://doi.org/10.1038/s41586-020-2681-2

PMID: 32879487

AB-accelerated neurodegeneration caused by Alzheimer's-associated ACE variant
R1279Q is rescued by angiotensin system inhibition in mice.

Cuddy LK, Prokopenko D, Cunningham EP, Brimberry R, Song P, Kirchner R, Chapman
BA, Hofmann O, Hide W, Procissi D, Hanania T, Leiser SC, Tanzi RE, Vassar R

Sci Trans| Med. 2020 Sep; 12(563):

https://doi.org/10.1126/scitransimed.aaz2541

PMID: 32998969

Contribution of GABAergic interneurons to amyloid-B plaque pathology in an APP
knock-in mouse model.

Rice HC, Marcassa G, Chrysidou |, Horré K, Young-Pearse TL, Miiller UC, Saito T, Saido
TC, Vassar R, de Wit J, De Strooper B

Mol Neurodegener. 2020 Jan; 15(1): 3-.
https://doi.org/10.1186/s13024-019-0356-y

PMID: 31915042

The B-Secretase BACE1 in Alzheimer's Disease

Hampel H, Vassar R, De Strooper B, Hardy J, Willem M, Singh N, Zhou J, Yan R,
Vanmechelen E, De Vos A, Nistico R, Corbo M, Imbimbo BP, Streffer J, Voytyuk I,
Timmers M, Tahami Monfared AA, Irizarry M, Albala B, Koyama A, Watanabe N,
Kimura T, Yarenis L, Lista S, Kramer L, Vergallo A

Biological Psychiatry. 2020 Jan;

https://doi.org/10.1016/j.biopsych.2020.02.001

ISSN: 0006-3223

Death by microglia.

Kemal S, Vassar R

J Exp Med. 2019 Nov; 216(11): 2451-2452.

https://doi.org/10.1084/jem.20191536

PMID: 31645368

RPS23RG1 May Prevent Ubiquitin-Proteosomal Degradation of Postsynaptic
Densities-93 and -95 to Protect Synaptic Function: Implications for Alzheimer's
Disease.

Sadleir KR, Vassar R

Biol Psychiatry. 2019 Aug; 86(3): 164-166.
https://doi.org/10.1016/j.biopsych.2019.06.004

PMID: 31319933

Modeling genetic diversity in Alzheimer's disease.

Sadleir KR, Vassar R

Lab Anim (NY). 2019 Mar; 48(3): 87-88.
https://doi.org/10.1038/s41684-019-0248-3

PMID: 30718839
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3K3A-activated protein C blocks amyloidogenic BACE1 pathway and improves
functional outcome in mice.

Lazic D, Sagare AP, Nikolakopoulou AM, Griffin JH, Vassar R, Zlokovic BV

J Exp Med. 2019 Feb; 216(2): 279-293.

https://doi.org/10.1084/jem.20181035

PMID: 30647119

Editorial: Implications for BACE1 Inhibitor Clinical Trials: Adult Conditional BACE1
Knockout Mice Exhibit Axonal Organization Defects in the Hippocampus.

Vassar R

J Prev Alzheimers Dis. 2019; 6(2): 78-84.

https://doi.org/10.14283/jpad.2019.3

PMID: 30756113

ER stress is not elevated in the 5XFAD mouse model of Alzheimer's disease.
Sadleir KR, Popovic J, Vassar R

J Biol Chem. 2018 Nov; 293(48): 18434-18443.
https://doi.org/10.1074/jbc.RA118.005769

PMID: 30315100

A promising, novel, and unigue BACE1 inhibitor emerges in the quest to prevent
Alzheimer's disease.

Dobrowolska Zakaria JA, Vassar RJ

EMBO Mol Med. 2018 Nov; 10(11):

https://doi.org/10.15252/emmm.201809717

PMID: 30322841

Store depletion-induced h-channel plasticity rescues a channelopathy linked to
Alzheimer's disease.

Musial TF, Molina-Campos E, Bean LA, Ybarra N, Borenstein R, Russo ML, Buss EW,
Justus D, Neuman KM, Ayala GD, Mullen SA, Voskobiynyk Y, Tulisiak CT, Fels JA,
Corbett NJ, Carballo G, Kennedy CD, Popovic J, Ramos-Franco J, Fill M, Pergande MR,
Borgia JA, Corbett GT, Pahan K, Han Y, Chetkovich DM, Vassar RJ, Byrne RW,
Matthew Oh M, Stoub TR, Remy S, Disterhoft JF, Nicholson DA

Neurobiol Learn Mem. 2018 Oct; 154: 141-157.
https://doi.org/10.1016/j.nlm.2018.06.004

PMID: 29906573

Axonal organization defects in the hippocampus of adult conditional BACE1 knockout
mice.

Ou-Yang M-H, Kurz JE, Nomura T, Popovic J, Rajapaksha TW, Dong H, Contractor A,
Chetkovich DM, Tourtellotte WG, Vassar R

Sci Transl Med. 2018 Sep; 10(459):

https://doi.org/10.1126/scitranslmed.aao05620

PMID: 30232227

Differential Neurotoxicity Related to Tetracycline Transactivator and TDP-43
Expression in Conditional TDP-43 Mouse Model of Frontotemporal Lobar
Degeneration.

Kukreja L, Shahidehpour R, Kim G, Keegan J, Sadleir KR, Russell T, Csernansky J,
Mesulam M, Vassar RJ, Wang L, Dong H, Geula C

J Neurosci. 2018 Jul; 38(27): 6045-6062.
https://doi.org/10.1523/INEUROSCI.1836-17.2018

PMID: 29807909

BACE1 Mediates HIV-Associated and Excitotoxic Neuronal Damage Through an APP-
Dependent Mechanism.

Stern AL, Ghura S, Gannon PJ, Akay-Espinoza C, Phan JM, Yee AC, Vassar R, Gelman
BB, Kolson DL, Jordan-Sciutto KL
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J Neurosci. 2018 May; 38(18): 4288-4300.
https://doi.org/10.1523/INEUROSCI.1280-17.2018

PMID: 29632166

Seeds of Destruction: New Mechanistic Insights into the Role of Apolipoprotein E4 in
Alzheimer's Disease.

Vassar R

Neuron. 2017 Dec; 96(5): 953-955.

https://doi.org/10.1016/j.neuron.2017.11.022

PMID: 29216455

APP mouse models for Alzheimer's disease preclinical studies.

Sasaguri H, Nilsson P, Hashimoto S, Nagata K, Saito T, De Strooper B, Hardy J, Vassar
R, Winblad B, Saido TC

EMBO J. 2017 Sep; 36(17): 2473-2487.

https://doi.org/10.15252/embj.201797397

PMID: 28768718

A Becnl mutation mediates hyperactive autophagic sequestration of amyloid
oligomers and improved cognition in Alzheimer's disease.

Rocchi A, Yamamoto S, Ting T, Fan Y, Sadleir K, Wang Y, Zhang W, Huang S, Levine B,
Vassar R, He C

PLoS Genet. 2017 Aug; 13(8): e1006962-.
https://doi.org/10.1371/journal.pgen.1006962

PMID: 28806762

Identification of natural products with neuronal and metabolic benefits through
autophagy induction.

FanY, Wang N, Rocchi A, Zhang W, Vassar R, Zhou Y, He C

Autophagy. 2017 Jan; 13(1): 41-56.
https://doi.org/10.1080/15548627.2016.1240855

PMID: 27791467

HIV Protease Inhibitors Alter Amyloid Precursor Protein Processing via B-Site Amyloid
Precursor Protein Cleaving Enzyme-1 Translational Up-Regulation.

Gannon PJ, Akay-Espinoza C, Yee AC, Briand LA, Erickson MA, Gelman BB, Gao Y,
Haughey NJ, Zink MC, Clements JE, Kim NS, Van De Walle G, Jensen BK, Vassar R,
Pierce RC, Gill AJ, Kolson DL, Diehl JA, Mankowski JL, Jordan-Sciutto KL

Am J Pathol. 2017 Jan; 187(1): 91-109.
https://doi.org/10.1016/j.ajpath.2016.09.006

PMID: 27993242

Quantitative Comparison of Dense-Core Amyloid Plague Accumulation in Amyloid-
Protein Precursor Transgenic Mice.

Liu P, Reichl JH, Rao ER, McNellis BM, Huang ES, Hemmy LS, Forster CL, Kuskowski
MA, Borchelt DR, Vassar R, Ashe KH, Zahs KR

J Alzheimers Dis. 2017; 56(2): 743-761.

https://doi.org/10.3233/JAD-161027

PMID: 28059792

BACE1 inhibition as a therapeutic strategy for Alzheimer's disease

Vassar R

Journal of Sport and Health Science. 2016 Dec; 5(4): 388-390.
https://doi.org/10.1016/j.jshs.2016.10.004

ISSN: 2095-2546

Astrocytes from old Alzheimer's disease mice are impaired in AB uptake and in
neuroprotection.

Iram T, Trudler D, Kain D, Kanner S, Galron R, Vassar R, Barzilai A, Blinder P, Fishelson
Z, Frenkel D
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Neurobiol Dis. 2016 Dec; 96: 84-94.

https://doi.org/10.1016/j.nbd.2016.08.001

PMID: 27544484

Presynaptic dystrophic neurites surrounding amyloid plaques are sites of
microtubule disruption, BACE1 elevation, and increased AB generation in Alzheimer's
disease.

Sadleir KR, Kandalepas PC, Buggia-Prévot V, Nicholson DA, Thinakaran G, Vassar R
Acta Neuropathol. 2016 Aug; 132(2): 235-256.
https://doi.org/10.1007/s00401-016-1558-9

PMID: 26993139

Inhibiting BACE1 to reverse synaptic dysfunctions in Alzheimer's disease.

Yan R, Fan Q, Zhou J, Vassar R

Neurosci Biobehav Rev. 2016 Jun; 65: 326-340.
https://doi.org/10.1016/j.neubiorev.2016.03.025

PMID: 27044452

Murine versus human apolipoprotein E4: differential facilitation of and co-
localization in cerebral amyloid angiopathy and amyloid plagues in APP transgenic
mouse models.

Liao F, Zhang TJ, Jiang H, Lefton KB, Robinson GO, Vassar R, Sullivan PM, Holtzman
DM

Acta Neuropathol Commun. 2015 Nov; 3: 70-.
https://doi.org/10.1186/s40478-015-0250-y

PMID: 26556230

Epac2 Mediates cAMP-Dependent Potentiation of Neurotransmission in the
Hippocampus.

Fernandes HB, Riordan S, Nomura T, Remmers CL, Kraniotis S, Marshall JJ, Kukreja L,
Vassar R, Contractor A

J Neurosci. 2015 Apr; 35(16): 6544-6553.
https://doi.org/10.1523/JNEUROSCI.0314-14.2015

PMID: 25904804

Low-level laser therapy ameliorates disease progression in a mouse model of
Alzheimer's disease.

Farfara D, Tuby H, Trudler D, Doron-Mandel E, Maltz L, Vassar RJ, Frenkel D, Oron U
J Mol Neurosci. 2015 Feb; 55(2): 430-436.
https://doi.org/10.1007/s12031-014-0354-z

PMID: 24994540

AB reduction in BACE1 heterozygous null 5XFAD mice is associated with transgenic
APP level.

Sadleir KR, Eimer WA, Cole SL, Vassar R

Mol Neurodegener. 2015 Jan; 10: 1-.

https://doi.org/10.1186/1750-1326-10-1

PMID: 25567526

BACE1 inhibitor drugs in clinical trials for Alzheimer's disease

Vassar R

Alzheimer's Research and Therapy. 2014 Dec; 6(9):
https://doi.org/10.1186/s13195-014-0089-7

Molecular neurodegeneration: basic biology and disease pathways.

Vassar R, Zheng H

Mol Neurodegener. 2014 Sep; 9: 34-.

https://doi.org/10.1186/1750-1326-9-34

PMID: 25248568



https://doi.org/10.1016/j.nbd.2016.08.001
https://www.ncbi.nlm.nih.gov/pubmed/27544484?dopt=Abstract
https://www.ncbi.nlm.nih.gov/pubmed/26993139?dopt=Abstract
https://www.ncbi.nlm.nih.gov/pubmed/26993139?dopt=Abstract
https://www.ncbi.nlm.nih.gov/pubmed/26993139?dopt=Abstract
https://doi.org/10.1007/s00401-016-1558-9
https://www.ncbi.nlm.nih.gov/pubmed/26993139?dopt=Abstract
https://www.ncbi.nlm.nih.gov/pubmed/27044452?dopt=Abstract
https://doi.org/10.1016/j.neubiorev.2016.03.025
https://www.ncbi.nlm.nih.gov/pubmed/27044452?dopt=Abstract
https://www.ncbi.nlm.nih.gov/pubmed/26556230?dopt=Abstract
https://www.ncbi.nlm.nih.gov/pubmed/26556230?dopt=Abstract
https://www.ncbi.nlm.nih.gov/pubmed/26556230?dopt=Abstract
https://doi.org/10.1186/s40478-015-0250-y
https://www.ncbi.nlm.nih.gov/pubmed/26556230?dopt=Abstract
https://www.ncbi.nlm.nih.gov/pubmed/25904804?dopt=Abstract
https://www.ncbi.nlm.nih.gov/pubmed/25904804?dopt=Abstract
https://doi.org/10.1523/JNEUROSCI.0314-14.2015
https://www.ncbi.nlm.nih.gov/pubmed/25904804?dopt=Abstract
https://www.ncbi.nlm.nih.gov/pubmed/24994540?dopt=Abstract
https://www.ncbi.nlm.nih.gov/pubmed/24994540?dopt=Abstract
https://doi.org/10.1007/s12031-014-0354-z
https://www.ncbi.nlm.nih.gov/pubmed/24994540?dopt=Abstract
https://www.ncbi.nlm.nih.gov/pubmed/25567526?dopt=Abstract
https://www.ncbi.nlm.nih.gov/pubmed/25567526?dopt=Abstract
https://doi.org/10.1186/1750-1326-10-1
https://www.ncbi.nlm.nih.gov/pubmed/25567526?dopt=Abstract
https://doi.org/10.1186/s13195-014-0089-7
https://www.ncbi.nlm.nih.gov/pubmed/25248568?dopt=Abstract
https://doi.org/10.1186/1750-1326-9-34
https://www.ncbi.nlm.nih.gov/pubmed/25248568?dopt=Abstract

Function, therapeutic potential and cell biology of BACE proteases: current status
and future prospects.

Vassar R, Kuhn P-H, Haass C, Kennedy ME, Rajendran L, Wong PC, Lichtenthaler SF
J Neurochem. 2014 Jul; 130(1): 4-28.

https://doi.org/10.1111/jnc.12715

PMID: 24646365

Increased mtDNA mutations with aging promotes amyloid accumulation and brain
atrophy in the APP/Ld transgenic mouse model of Alzheimer's disease.

Kukreja L, Kujoth GC, Prolla TA, Van Leuven F, Vassar R

Mol Neurodegener. 2014 May; 9: 16-.

https://doi.org/10.1186/1750-1326-9-16

PMID: 24885175

Targeting the B secretase BACE1 for Alzheimer's disease therapy.

Yan R, Vassar R

Lancet Neurol. 2014 Mar; 13(3): 319-329.
https://doi.org/10.1016/51474-4422(13)70276-X

PMID: 24556009

Axonal BACE1 dynamics and targeting in hippocampal neurons: a role for Rab11
GTPase.

Buggia-Prévot V, Fernandez CG, Riordan S, Vetrivel KS, Roseman J, Waters J, Bindokas
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