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Primate 

Mammal, hands, handlike feet, forward-facing eyes, varied locomotion, complex/flexible behaviour(especially 

social)



Research fields using NHP

▪ neurological research: that involves 

advanced brain responses which can 

be tracked in various ways

▪ safety testing for novel medicines 

and new batches of vaccines

▪ defence studies and studies that may 
benefit wild animals
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The total number of monkeys in research labs



Researches using NHPs

Surgical or pharmcological manipulations

Genetic manipulations

2001
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Genetic modified NHPs











sgRNA design and validation in COS-7 cells



sgRNA:Cas9-Mediated Modifications of Nr0b1, Ppar-g, and Rag1 in Cultured Embryos



sgRNA:Cas9-Mediated Modifications of Ppar-g and Rag1 in Founder 

Cynomolgus Monkeys



Cas9-Mediated Modifications of Nr0b1, Ppar-g, and Rag1 in Ear and 

Placenta of Founders



Genetic uniformity of NHPs

Inbreeding? Cloning?



Cloning of monkeys via somatic nuclear transfer fails in the last 20 years







Cloning strategy



Procedure for Monkey SCNT Using Fetal Monkey Fibroblasts



Blastocyst Development of SCNT Monkey Embryos

I: ionomycin

D: 6-dimethylaminopurine

T: TSA(histone deacetylase 

inhibitor trichostatin A)

K: Kdm4d mRNA (histone

demethylase Kdm4d)



Pregnancy and Fetal Development of SCNT Embryos



Analysis of Cloned Cynomolgus Monkeys





Preparation of fibroblasts from a BMAL1-edited monkey



Generation of monkey offspring by SCNT using fibroblasts from 

a BMAL1 knockout monkey



Opportunities 

Disease modelling 

Drug development

JARROD BAILEY，2005



Challenges

About 60% of primate species are threatened with extinction. Common threats 

include deforestation, forest fragmentation, monkey drives, and primate hunting for 

use in medicines, as pets, and for food. Large-scale tropical forest clearing for 
agriculture most threatens primates.

Low successful rate

High cost

Ethics

https://en.wikipedia.org/wiki/Deforestation
https://en.wikipedia.org/wiki/Forest_fragmentation
https://en.wikipedia.org/wiki/Monkey_drive


3R and welfare of the NHPs

3R

Replacement

Reduction 

Refinement



Thanks for your attention!


