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Summary of the proposed research project (Max. 1 page) 

o State of the art 
Recently, we identified TSHZ3 as a critical gene defining a new syndrome including 
autistic features in patients with 19q12 deletion and provided evidence, from studies 
in mouse models, for a link between Tshz3 deletion, defects in cortical projection 
neurons and autism spectrum disorder (ASD)-like deficits (Caubit et al., Nature 
Genet. 2016. PMID 27668656). 
o Objectives 
The main aim of the project will be to study when, where and how TSHZ3 function 
is critical for the proper development and function of the brain. 
o Methods 
The successful PhD candidate will address this question by combining molecular, 
morphological, behavioral and electrophysiological approaches to characterize a 
new mouse model with conditional removal of Tshz3 in cortical projection neurons 
(CPNs; Where) from post-natal day (P) 2-3 onward (When). To address the how, the 
candidate will use large-scale screening (RNA-seq) to identify differentially expressed 
genes in the cerebral cortex of wild-type vs. mutant mice. To identify direct targets of 
TSHZ3 he/she will perform in vivo chromatin immunoprecipitation (ChIP) 
experiments. The enriched DNA will be sequenced (ChIP-seq) and the TSHZ3 target 
sites will be identified using bioinformatics analysis. 
o Expected results 
This project will allow 1) determining the contribution of embryonic vs. post-natal 
processes to the ASD-related behavioral deficits and alterations in CPNs function 
associated with Tshz3 deficiency and 2) identifying for the first time, the direct targets 
of TSHZ3. Based on our preliminary results (see “Feasibility”) completion of the 
project will pave the way to determine whether genetically restoring Tshz3 expression 
after birth in specific neuronal populations improves ASD-like deficits of Tshz3 
heterozygous mice and identify novel potential molecular targets for therapeutic 
approaches. 
o Feasibility over the 3-year period, including project financial support and 

ethics committee authorizations 
We have confirmed that Cre activity inactivates Tshz3 in CPNs. Our preliminary data 
suggest that postnatal deletion of Tshz3 is sufficient to generate social 
interaction deficit. We have strong internal collaboration with Lydia Kerkerian Le 
Goff Team (electrophysiology) and Bianca Habermann Team (Bioinformatics). 
o Expected candidate profile 
For this neuroscience PhD project, we seek one motivated pre-graduate candidate. 
Training will be provided in molecular biology, developmental biology, mouse 
genetics and behavioural testing. Prior experience with mouse genetics is beneficial 
but not mandatory. Good knowledge of English will be appreciated but any good 
application will be considered. This project has the support of the ANR 
("TSHZ3inASD", 2018-2020) 

  


