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Initiatives in development: 
• Microbiome in Aging; 
• AD/Sleep and Circadian Rhythm;
• Selective neuronal vulnerability
• Amyloid fibril strains; glycobiology, endosome pathways, 

Alzheimer’s Disease and Related Dementias FOAs
http://www.nia.nih.gov/AD-FOAs

http://www.nia.nih.gov/AD-FOAs


New cryo-EM structure of amyloid fibrils might 
help develop new drugs and PET radioligands

RFA-AG-18-025 Consequences of amyloid protein polymorphisms in Alzheimer's 
disease (R01) NIA lead; Austin Yang

Aβ 4RTau (AD)      3RTau (Pick’s)   α-synuclein



Seeding and spreading of amyloids 
involved in AD/ADRD 

Tau                        Aβ + Tau (AD)                 TDP-43
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GENETICS and Environment

Aging

Understanding AD in the context of Aging

DNA damage
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DNA damage
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Immune surveillance

Transposable elements

senescence/immune surveillance

Trauma, chemicals radiation, radicals, 
stress, metabolic, viruses
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Eliminating senescent cells in Tau models

INK-ATTC (apoptosis through targeted activation of 
caspase), a transgene expresses the p16 promoter-
driving ATTC fusion protein (caspase 8 fused to the 
FK506-binding protein). 

Upon the administration of the inducer AP20187, the 
fusion protein dimerizes, activating caspase 8, and p16-
positive senescent cells are specifically killed by 
apoptosis.



Injury

Response
To Injury

Reserve
Capacity 

Resistance Resilience

Lesion(s) Signs and
Symptoms

Physiologic Compensation

consumption

Resistance (High cog perform; no/low AD path) 
Resilient (High cog perform, high AD path)

Conclude that: Sex, ethnicity, and lifestyle factors may 
significantly influence resistance to developing brain 
injury with age.

Understanding AD in the context of resilience

Montine and Keene
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A = Amyloid; Abeta PET, CSF, plasma

T = Tau; Tau PET, pTau CSF

N = Neurodegeneration; FDG-PET, MRI, 
CSF plasma Neurofilament

X = synapses, vascular, synuclein, 
TDP43, inflammation

2018 NIA-AA Research Framework

Adapted from Jack et al., Alzheimer's & Dementia 
(2018) 14(4): 535-562. 



Testing the 2018 NIA-AA Research Framework
(A) and (N) are associated with cognitive decline

Bilgel et al. (2018). Brain 28: 2475–2485.



Live imaging of synapses in AD with the SV2A 
radioligand 11C-UCB-J  

in vivo Synaptic Function in AD/ADRD 
(NIA Contact; John Hsiao) (PAR-18-596)



• A (-), T (-/+), N (+)
• PART, primary age related 
taupathy

• ARTAG, aging related tau 
astrogliopathy

• Limbic predominant Age
related TDP diseasE
(LATE)

Emerging neuropathological entities relevant to the 
2018 NIA-AA Framework



Meeting report 10/18 to 10/19 2018
Limbic-predominant age-related TDP disease (LATE)

Diagnostic autopsy results:
LATE Neuropathologic Change (LATE-NC)

• Study of community-based autopsy cohorts show 
that LATE-NC is the second-largest associative 
contribution (among neurodegenerative 
conditions) to amnestic cognitive impairment in the 
aging population, with the same order of 
magnitude as AD plaques and tangles.

• Autopsied individuals with LATE-NC tend to have 
been diagnosed as AD in the clinical setting -- the 
disease preferentially affects episodic memory but 
may culminate in dementia.  

• This disease is probably a large component of 
“SNAP” (suspected non-amyloid pathology) and in 
particular cases with “T-N+” biomarker profile.  
Hopefully, future studies will develop specific 
biomarkers for LATE-NC.

Courtesy of Dr. Cliff Jack
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National Strategy for Alzheimer’s Disease Recruitment 
and Participation in Clinical Research (ADRP) 

NIA Contact; Cerise Elliott

A. National Efforts- strategies that can lead to 
successful recruitment

B. Capacity building- bolster infrastructure to 
enhance recruitment

C. Connecting at the local level- best practices 
to build trusting relations



National Strategy for Recruitment & Participation in 
Alzheimer’s & Related Dementias Research 

• Released 10/19 at NAPA

• Developed with facilitation by 
Alzheimer’s Association, input of 
working groups, & public

• Next steps: implementation –
how can we work together?

• 10/23 #ResearchDiversity day on 
social media

www.nia.nih.gov/research/recruitment-strategy
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Drug DevelopmentDrug Discovery Early Stage Clinical Trials Late Stage Clinical Trials

Solanezumab
(Anti-Aβ antibody)

Gantenerumab
(Anti-Aβ antibody)

Crenezumab
(Anti-Aβ antibody)

TBD
(BACE1)

CNP520
(BACE1)

Aspirin
(COX-1 receptor on platelets)

Antihypertensive
medicines

CAD106
(Anti-Aβ antibody)

Aβ

Tau

Inflammation

ApoE, Lipids

Growth Factors 
and Hormones

Neurotransmitter 
Receptor

Oxidative Stress

Metabolism 
and Bioenergetics

Vascular

Key

Synaptic Plasticity/
Neuroprotective

Proteostasis/
Proteinopathies

Neurogenesis

Multitarget

Other

Glutathione
(Glutathione S-transferase)

2-hydroxybenzylamine
(γ-ketoaldehyde)

Posiphen
(APP)

NGP 555
(γ-Secretase)

ACI-24
(Aβ immunotherapy)

PTI-125
(Filamin A scaffold)

CT1812
(Sigma-2 receptor)

Intranasal Insulin
(Insulin receptor)

T3D-959
(PPARγ)

Allopregnanolone
(GABA, PXR)

Nicotine
(Nicotinic receptor)

Lithium

Levetiracetam
(Synaptic Vesicle Glycoprotein)

Nicotinamide Riboside
(Mitochondria)

LM11A-31
(p75 neurotrophin receptor)

Benfotiamine
(Synthetic Thiamine)

Gemfibrozil
(Lipid)

DHA
(Lipid)

Candesartan
(Angiotensin II receptor)

Vitamin D
(Vit D receptor)

BPN14770
(Phosphodiesterase 4D)

Valacyclovir
(Anti-viral)

P8
(APP)

GAMMA-AApeptides
(Aβ aggregation)

CLR01
(Aβ clearance)

CLR02
(Aβ clearance)

CK2 inhibitors

GMF-Specific shRNA
(Glia Maturation Factor)

NSAIDs
(Kynurenine Pathway)

EP2 receptor antagonists

CD33 AD SNP mimic

(NAC)-loaded DTDRN
(Nitric oxide, ROS, IL1β, TNFα)

Caspase-2 inhibitors

HDAC6I SW-100
(Histone Deacetylases)

Inhibitors Tau 
oligomer formation

Compounds increase
Tau turnover

Nerve Growth Factor
(TrkA receptor)

TrkB/TrkC ligand

αSyn aggregation inhibitors

ApoE-antibodies and
antisense oligonucleotides

Aβ12-28P
(ApoE)

BDNF-Nanoparticles
(TrkB receptor)

Interneuron Transplants

Parkin activators

Hexa- & Octadecanamide
(PPARγ)

Proteosome agonists

Human Neural Stem Cells

Cyclin A2 agonists

Sigma-1 Receptor agonists

Compounds increase 
Klotho expression

Activators of Nrf2 translation

Apo AI mimetic peptide (5A)
Apo AI-HDL

LISPRO
(GSK3β, Inflammation)

IGP001
(JNK)

(NAC)-loaded DTDRN
(Nitric oxide, ROS, IL1β, TNFα)

Microglial Kv1.3 
Channel Blocker

CX3CR1 Agonist

CD59
(Complement)

TREM2 Modulator

Incretin receptor agonistSingle domain
Tau antibodies

pT231-Tau 
polyclonal antibodies

NPT-440-1
(Amyloid Ion Channels)

BNC-1
(γ-Secretase)

THPI-244
(APP)

Tropisetron (F03)
(APP)

Tricyclic Pyrones
(γ-Secretase)

Amytrapper
(Aβ clearance)

ACU193
(Aβ immunotherapy)

AV-1959
(Aβ immunotherapy)

GISMO
(Glycosaminoglycan)

Difluoromethylornithine
(Ornithine Decarboxylase)

CT0093
(Sigma-2 receptor)

Lenalidomide
(TNFα)

EAAT2 activators

YQW-036
(NMDA receptor)

Cdk5 inhibitors

EGCG
(Dyrk1a)

Epothilone D
(Microtubules)

PD2024
(TNFα)

A03
(ApoE)

AAV2-BDNF
(TrkB receptor)

MW151
(Cytokines)

PEG-HCCs
(Mitochondria)

1,2,4-triazoles
(Somatostatin receptor)

CRAC Channel Inhibitors

Tacrolimus
(Calcineurin)

JNK3 inhibitors

Nomethiazoles
(GABA, NO)

γ-Secretase Modulators

Anti-Pyroglutamate-3 Aβ
(Anti-Aβ antibody)

NLRP3 inflammasome
inhibitors

CRAC Channel
inhibitors

Benzothiazole Amphiphiles
(Spinogenesis)

Ryanodine receptor
Modulatory compounds

Furoxans
(Cyclic GMP)

TFEB activators

NIA- AD drug development pipeline toward 2025



AMP-AD Candidate 
Targets

Progress over 4 years:
• Centralized data resource 

established- AMP-AD portal 

• All data sharing deliverables met

• A variety of experimental validation 
models developed

• Novel biomarker discovery initiated

• Over 100 candidate targets 
nominated; currently undergoing 
data-driven prioritization for further 
preclinical validation

Candidate Targets
SNRNP70 TGFBR1 CCDC85C RGS4
U1-A TGFBR2 CIC SCN2A
U1-C BMPR1A CSRP1 OLFM3
SNRPN BMPR1B DAB2IP SLC22A10
SNRPB CRHR1 FAM63A ENAH
PLCD1 TREM2 FURIN WWTR1
PTRHD1 TYROBP HMG20B LRP10
SFRP1 S100A8 IGFBP5 SYP
PPP1R7 S100A9 ISYNA1 PCSK1
DNM3 P2RY2 KIF1C KMO
RTN4 P2RX7 PADI2 PTTG1IP
EPB41L3 P2RY12 SLC38A2 MLIP
TUBB3 P2RY13 SNAP25 DLGAP1
PLEC OSMR STX1A MOAP1
ANXA5 TLR4 STXBP3 PRKCB
MSN CR1 SV2B YAP1
CD44 CSF1R SYT1 GNA13
LMNA CX3CR1 SYT12 TRIM56

SPI1 ZBTB47
TNFRSF10A VGF
TNFRSF10B PLXNB1

agora.ampadportal.org  


Gene_lists_4-teams

		Candidate		Source		Gene Module

		SNRNP70 		Emory		SNRNP70  E

		U1-A		Emory		U1-A E

		U1-C		Emory		U1-C E								SNRNP70 				TGFBR1				CCDC85C				RGS4

		SNRPN		Emory		SNRPN E								U1-A				TGFBR2				CIC				SCN2A

		SNRPB		Emory		SNRPB E								U1-C				BMPR1A				CSRP1				OLFM3

		PLCD1		Emory		PLCD1 E								SNRPN				BMPR1B				DAB2IP				SLC22A10

		PTRHD1		Emory		PTRHD1 E								SNRPB				CRHR1				FAM63A				ENAH

		SFRP1		Emory		SFRP1 E								PLCD1				TREM2				FURIN				WWTR1

		PPP1R7		Emory		PPP1R7 E								PTRHD1				TYROBP				HMG20B				LRP10

		DNM3		Emory		DNM3 E								SFRP1				S100A8				IGFBP5				SYP

		RTN4		Emory		RTN4 E								PPP1R7				S100A9				ISYNA1				PCSK1

		EPB41L3		Emory		EPB41L3 E								DNM3				P2RY2				KIF1C				KMO

		TUBB3		Emory		TUBB3 E								RTN4				P2RX7				PADI2				PTTG1IP

		PLEC		Emory		PLEC E								EPB41L3				P2RY12				SLC38A2 				MLIP

		ANXA5		Emory		ANXA5 E								TUBB3				P2RY13				SNAP25				DLGAP1

		MSN		Emory		MSN E								PLEC				OSMR				STX1A 				MOAP1

		CD44		Emory		CD44 E								ANXA5				TLR4				STXBP3				PRKCB

		LMNA		Emory		LMNA E								MSN				CR1				SV2B				YAP1

		TGFBR1		Mayo		TGFBR1 M								CD44				CSF1R				SYT1				GNA13

		TGFBR2		Mayo		TGFBR2 M								LMNA				CX3CR1				SYT12				TRIM56

		BMPR1A		Mayo		BMPR1A M												SPI1				ZBTB47

		BMPR1B		Mayo		BMPR1B M												TNFRSF10A				VGF

		VGF		Mayo/Rush/Sinai		VGF MRS												TNFRSF10B				PLXNB1

		CRHR1		Mayo		CRHR1 M

		TREM2		Mayo		TREM2 M

		TYROBP		Mayo		TYROBP M

		S100A8		Mayo		S100A8 M

		S100A9		Mayo		S100A9 M

		P2RY2		Mayo		P2RY2 M

		P2RX7		Mayo		P2RX7 M

		P2RY12		Mayo		P2RY12 M

		P2RY13		Mayo		P2RY13 M

		OSMR		Mayo		OSMR M

		TLR4		Mayo		TLR4 M

		CR1		Mayo		CR1 M

		CSF1R		Mayo		CSF1R M

		CX3CR1		Mayo		CX3CR1 M

		SPI1		Mayo		SPI1 M

		TNFRSF10A		Mayo		TNFRSF10A M

		TNFRSF10B		Mayo		TNFRSF10B M

		CCDC85C		Rush		CCDC85C R

		CIC		Rush		CIC R

		CSRP1		Rush		CSRP1 R

		DAB2IP		Rush		DAB2IP R

		FAM63A		Rush		FAM63A R

		FURIN		Rush		FURIN R

		HMG20B		Rush		HMG20B R

		IGFBP5		Rush		IGFBP5 R

		ISYNA1		Rush		ISYNA1 R

		KIF1C		Rush		KIF1C R

		PADI2		Rush		PADI2 R

		SLC38A2 		Rush		SLC38A2  R

		SNAP25		Rush		SNAP25 R

		STX1A 		Rush		STX1A  R

		STXBP3		Rush		STXBP3 R

		SV2B		Rush		SV2B R

		SYT1		Rush		SYT1 R

		SYT12		Rush		SYT12 R

		ZBTB47		Rush		ZBTB47 R

		RGS4		Sinai		RGS4 S

		SCN2A		Sinai		SCN2A S

		OLFM3		Sinai		OLFM3 S

		SLC22A10		Sinai		SLC22A10 S

		ENAH		Sinai		ENAH S

		WWTR1		Sinai		WWTR1 S

		LRP10		Sinai		LRP10 S

		SYP		Sinai		SYP S

		PCSK1		Sinai		PCSK1 S

		KMO		Sinai		KMO S

		PTTG1IP		Sinai		PTTG1IP S

		MLIP		Sinai		MLIP S

		PLXNB1		Sinai		PLXNB1 S

		DLGAP1		Sinai		DLGAP1 S

		MOAP1		Sinai		MOAP1 S

		PRKCB		Sinai		PRKCB S

		YAP1		Sinai		YAP1 S

		GNA13		Sinai		GNA13 S

		TRIM56		Sinai		TRIM56 S







Open for business!

ADSP
AMP-AD

M2OVE-AD 
Resilience-AD

MODEL-AD
AlzPED

ACTC
ADC/NACC

ADNI
NCRAD

New to the 
field

Partnerships with NGO’s Trans-NIH collaborations Public private partnerships

New PI’s, early career, 
junior faculty training

Pre-clinical to Phase I-II 
(translation gap)

Open science/data 
sharing

Enabling precision 
medicine

+$425M for FY19
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