
1Exploring the sexual dimorphism of emotional disorders

Hongyun Wang
Chinese Institute of Brain 

Research
Peking University



2Yuhan Zhuo
Magdalena Koziol 
lab
Interested in a novel 
DNA modification in 
vertebrate genomes, 
called methylated 
deoxyadenosine

Lijuan Tang
Li Zhang lab 
Exploring research 
interests

Hongyun Wang
Ying Li lab
Finding neural circuit
mechanisms that 
mediate emotions 
and social behaviors

Hao Wu
Peace Cheng lab
Looking for possible 
targets for the 
treatment of
mitochondrial 
diseases



Outline

• Background

• Results

3



4

Women have twice the lifetime rates of depression and most 
anxiety disorders （Kessler et al., 1994, 1995; Weissman et al., 
1994, 1996; Gater et al., 1998）

Autism spectrum disorder, which is characterized by impaired 
social communication and restrictive, repetitive behaviors, is 
severalfold more prevalent in males than females （Rubenstein 
et al.,2015）



5Two recent meta-analyses found that when controlling for type of trauma, women do seem 
to be more likely than men to develop post‐traumatic stress disorder（PTSD） in response to a 
number of stressors including combat (Crum-Cianflone & Jacoson, 2014), witnessing death 
and illness/injury (Freedman et al., 2002; Tolin and Foa, 2006)

But there is no significant difference in their learning and memory levels!

Accept the same sensory 
stimulation, why do male 
and female have different 
behaviors?

What is the source of the 
difference in susceptibility 
to emotional disorders
between the sexes?

（Dulac & Kimchi , 2007）
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The Bed Nucleus of the Stria Terminalis （BNST） has obvious sexual
dimorphism in anatomy and molecular expression

（Hinesa et al., 1992） （Xu et al., 2012）



7BNST is an important region 
modulating anxiety

The human literature shows
sex-specific changes in PTSD patients 
in SNPs of genes expressed in neurons 
in BNST subpopulations 

This makes the BNST an excellent 
target for future research in PTSD and 
treatment for PTSD

（Lebow & Chen, 2016）
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（Welch et al., 2019）

There is a group of neurons that 
highly express Suppression of 
tumorigenicity 18 protein （St18） in 
the posterior BNST 



9Optogenetic activation of the
neurons can trigger anxiety-like 
behavior in mice

（Rodriguez-Romaguera et al., 
2020）



10

（Welch et al., 2019）

It is worth noting that the BNST 
St18 neurons of male mice highly 
express crfr2, while female mice 
hardly express this gene
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Devided into: CRHR1, CRHR2, 
calcitonin receptor, 
calcitonin receptor-like 
receeeptor, PTH1 receptor 
and SCT-R

It indiactes CRHR is a 
ancient protein, and CRHR 
separation is earliere than 
spiciation



13Fundamental information about CRHR2:
search uniport with gene:crhr2 AND organism:"Homo sapiens (Human) [9606]"

Functions:
G-protein coupled 
receptor for CRH 
(corticotropin-releasing 
factor), UCN (urocortin), 
UCN2 and UCN3. 
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CRHR2 activation is 
responsible for ensuring 
physiological and 
psychological homeostasis 
and counteracts the initial 
stress-response-provoking 
effects and anxiety-like 
behaviors
What is the molecular basis 
for CRFR2 to function?
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CRHR2 belongs to a category of CRHR 
receptors, and its main ligands are 
CRH and UCN families When CRHR  
are bound by natural ligands, they 
can activate downstream signal 
transduction pathways



16Calcium signal is especially 
important

How CRHR2 affects the activities of St18 
can be considered from two directions, 
but both require subsequent 
electrophysiological and 
pharmacological experiments to verify

（Cui et al., 2018）

（Luo, 2015）
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Agonists of CRHR2 & Three mutation sites 
related to drug-response in human
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The interaction between the 
Helix 8 helix of the receptor 
and the N-terminus of Gβ is 
the main interface between 
the receptor and the Gs 
protein

After CRFR2 is activated, 
the conformational 
changes are mainly 
concentrated in TM5, 
TM6, and TM7. TM6 
unwinds at P3216.47b-
G3246.50b and forms a 
90° twist.
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The amino acids acting on these two 
cholesterol molecules are highly 
conserved in class B GPCRs
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All criticisms are accepted
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