
Marmosets in demand…

• Anecdotal evidence strongly suggests that demand for the common marmoset in biomedical

research is surging…

• Demand is outstripping the ability of individual academic and commercial institutions 

and NIH-supported Centers to produce sufficient numbers of animals

WNPRC

Summary Statement from the WNPRC P51 2017 Renewal review:

“With respect to the marmoset breeding, additional expansion of the breeding will be necessary to keep pace

with needs in view of new gene editing technologies, as well as the value of this model in aging, lifespan and

metabolism studies. This species is and will continue to be in demand within the NPRCs and nationally in the

foreseeable future.”
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Why Marmosets?

• Shorter lifespan

• Ease of handling

• Ease of maintenance

• No issue with disease transmission

• More cost effective

• Require less space

• Short generation time

• Multiple births



Why Marmosets Now?

• New generation of transgenesis/genomic editing methods 

available

• Primate model in high priority areas, e.g. cognition, 

neurodevelopmental disorders, neurodegenerative 

diseases, metabolic diseases 

• Reduced funding levels make a cost-efficient primate 

model more desirable
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Germline Genomic Editing for New Animal Models of Disease



Fig. 1. (A) A schematic illustration of the RNP NC

prepared by in situ free radical polymerization. (B)

A schematic diagram of the cellular uptake of the

RNP NC and the subcellular release of RNP into

the cytosol. H2O

H+

Endosome

Nucleus

Endosomal  

Escape
GSH (2-10mM)

Endosome

Proton Sponge

Effect

B

- S-S

v,Acrylate-mPEG

iv, BiodegradableCrosslinker

iii, Imidazole Monomeri, Cationic Monomer

ii, Anionic Monomer

sgRNA

SpCas9

RNP

Nanocapsule(NC) 

containing RNP

+-
Amino Acid Charge of Cas9

vi,Acrylate-PEG-Ligand

-S-
S-

+

vii,Acrylate-PEG-Cy5

A
Targeting

Ligand

Dye

Somatic Cell Genomic Editing:
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Somatic Cell Genomic Editing in the CNS



Marmoset Breeding In the U.S.

Location Total # Animals Breeding Pairs 

SWNPRC 337 30 

WNPRC 267 23 

NIH (NINDS) 163 16

NIH (NIAID) 125 11

MIT 132 19 

Johns Hopkins 126 13

University of Pittsburgh 99 6

Barshop Inst. 108 26

Salk Institute 40 ?

Total 1397 144



Figure 1. Genetically Modified Marmoset Models for Brain/MINDS Project. Genetically modified (GM) marmosets are being produced by viral vector and 

genome editing techniques. Rapid breeding methods for GM and cloned marmosets are ongoing in the SRBPS project. 

Hideyuki Okano,  Erika Sasaki,  Tetsuo Yamamori,  Atsushi Iriki,  Tomomi Shimogori,  Yoko Yamaguchi,  Kiyoto Kasai,  Atsushi Miyawaki

Neuron Volume 92, Issue 3, 2016, 582–590

Brain/MINDS: A Japanese National Brain Project for Marmoset Neuroscience



Issues for ORIP/Comparative Medicine/NPRCs to consider…

• Can we more accurately monitor national demand and supply of marmosets for NIH-supported biomedical

research?

• Should we develop a coordinated strategic plan to adjust our breeding targets, expand facilities, and 

increase resources?

• Can we pool and/or distribute expertise and/or core services more efficiently?

• Are there concerns about the genetic composition of marmoset colonies that should be addressed at 

a national level?

WNPRC



The ORIP-lead report entitled “Nonhuman Primate Evaluation and 
Analysis Part 1: Analysis of Future Demand and Supply” has been 
posted to the ORIP website page https://orip.nih.gov/ . 

Direct link to the report: https://orip.nih.gov/nonhuman-primate-
evaluation-and-analysis-part-1-analysis-future-demand-and-supply

https://orip.nih.gov/
https://orip.nih.gov/nonhuman-primate-evaluation-and-analysis-part-1-analysis-future-demand-and-supply


Division of Comparative Medicine

Challenges in Assessing Nonhuman Primate (NHP) 

Needs and Resources for Biomedical Research
Sheri Hild, PhD, DCM, ORIP, DPCPSI, NIH 



NHP Needs Analysis: Directive

• Panel Objectives:
– Forecast the future uses of NHPs in biomedical research

– Discuss and determine the scientific advances that are 
driving the future research

– Define the relevant and emerging NHP models that will 
be required for future biomedical advances

– Assess the capabilities of the existing resources and their 
ability to shift with future needs. Examine what 
timeframe is needed for expansion and if expansion is 
not possible, what additional resources or infrastructure 
would be required

– Address the challenges in the resource planning process



Planning Committees

• Conference Organizing Committee:
– Jon Levine (Chair), WNPRC, WI
– Chris Abee, MD Anderson, TX
– Sallie Permar, Duke University, NC
– Jon Hennebold, ONPRC, OR
– James Pickel, NIMH, NIH

• NIH Organizing Committee:
– Sheri Hild, DCM, ORIP, DPCPSI, NIH
– Miguel Contreras, DCM, ORIP, DPCPSI, NIH
– Desiree Vonkollmar, ORIP, DPCPSI, NIH
– Lola Ajayi, ORIP, DPCPSI, NIH
– Alan Feister, Leidos, NIH contractor



Meeting Agenda

• Session 1:  Future NIH Research Priorities

• Session 2:  Scientific Factors Impacting on 
Demand for NHPs and NHP-Associated 
Services

• Session 3: Factors Impacting on Supply of 
NHPs for NIH-Sponsored Research



Challenges

• Animal Shortages
• Limitations of Award Mechanisms (limits on funds and 

period of support)
• Infrastructure and Space Limitations 
• Peer Review and Award Practices
• Scientific Barriers:

– Limited high-quality reference genomes 
– Need for standardized methods for collecting and reporting 

phenotypic data
– Limited availability of NHP reagents for specific species 
– All scientific research areas identified an on-going need to train 

the next generation of researchers and support staff in the use 
of NHP models 

– Limitations on exploiting emerging transgenic NHP models



Potential Solutions

• Improving Communication - Multi-faceted approaches within the 
national NHP research community:
– Improve reporting of planned NHP use in NIH applications. Projections 

resulting from analyses of application data could be communicated to 
suppliers in aggregate.  

– Improve communication on NHP availability and expertise for more efficient 
use of existing animals.  
• Unique identifiers to track individual animals and link them with data that has previously 

been collected on them would eliminate unnecessary rework and expense
• A central system to communicate animal needs and availability would promote efficient 

use of limited resources
• Establishment of a national consortium for NHP breeding colonies
• Promote tissue and organ sharing of existing biobanks that exist at the NPRCs   
• Promote visiting scientist programs at the NPRCs 

– Creation of a trans-NIH NHP working group to promote NHP models and allow 
identification of initiatives involving NHP research that are being considered 
by multiple ICs. 

– NIH should encourage the establishment of an annual interagency “NHP 
Summit”



Potential Solutions

• Expanding Rhesus Macaque Colonies 

• Expanding Access to Marmosets 

• Establish Domestic Cynomolgus Macaque 
Resources  



Potential Solutions
– Enhancing the Utility and Value of Existing NHP 

Colonies

• Whole genome sequencing of U.S. colonies or 
establishing a standardized set of genetic markers 
incorporated into a genotyping chip to characterize all 
animals

• Establishing centralized facilities for NHP breeding 
technology, genomic editing, and transgenic animal 
production. 

• Increasing the utilization of the Caribbean Primate 
Research Center (CPRC) 

• Promoting the use of minimally invasive research 
techniques to reduce morbidity and enable the 
productive re-use of animals

– Promoting Training in NHP Research



Potential Solutions

• Address Award Mechanisms
– IC-specific NHP resource grants or contracts to support 

institute-specific needs
– Increasing funding for NHP resource awards, include a 

“Strategic NHP Reserve” 
– Utilizing the P01 mechanism to promote NHP model 

development
– Increasing the $500,000 cap on annual direct costs in R01 

awards that utilize NHPs
– Expanding research resource grants to support development 

of reagents that are specific to major NHP species beyond 
rhesus macaques

– Allowing flexibility in the timing of grant start dates
– Providing supplemental or short-term funding within ICOs to 

support unforeseen costs associated with NHP acquisition






