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For	the	first	20+	years	of	his	career,	
Anderson‘s	 research	 focused	on	the	
biology	 of	neural	 crest	stem	cells.
Beginning	 in	the	early	part	of	the	last	
decade,	 Anderson	 gradually	 switched	his	
research	 focus	from	neural	 development	
to	the	study	of	neural	 circuits	 underlying	
innate	behaviors	 that	are	associated	 with	
emotional	 states.

David Anderson



Research route on 
Social behavior

ØEstablish the setup for social analysis

Ø Dissecting the brain circuit of social behavior

ØHow does social experience cast a shadow on 
other behaviors





Imaging setup for genetic screens in Drosophila

Heiko Dankert et al.2009



CADABRA software processing

Heiko Dankert et al.2009



CADABRA software output

Heiko Dankert et al.2009



The reciprocal effects of CHs on male-male aggression vs. 
male-male courtship therefore reflect parallel, direct influences 
of such pheromones on these two social behaviors.

the aggression-promoting effect of cVA is dependent 
upon signaling through 7-T/Gr32a, but not vice versa, 
suggesting a hierarchical interaction between the 
gustatory and olfactory systems in regulating aggression







Xavier P. Burgos-Artizzu et al. 2012 

Comparison between ‘annotator1’ and the output of CRIM13 



Overview
§ Impairments in social behavior and emotion feature prominently in 

essentially every psychiatric disorder

§ the different ecology of chimpanzees as compared to humans has 
resulted in broadly different styles of processing depth, related to 
differences in the need and ability for social communication. 

§ there are surprisingly common mechanisms shared between such 
high-level social influences on preference- based behavior, and 
more basic processes related to reward and punishment 
processing. 





Feature extraction 



Genetic Influences on Social Behaviors.

Weizhe Hong et al. 2015



Detection of Social Deficits in an Autism Model.

Weizhe Hong et al. 2015



conclusions
§ Establish two setups for automated analysis of fly and 

mice activity

§ Put forward an overview perception about social and 
emotional neuroscience



Dissecting the brain circuit of social 
behavior
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How aggression circuits are organized in the brain

and their relationship to circuits for other instinctive social behaviours.

Aggressive encounter between two males

Mating encounter between a male and a female

Social interaction
among 

conspecifics

Asocial behaviors Self-grooming
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Sham Rage（Bard, 1928） Swiss doctor Hess (1943)

1949年诺贝尔生理或医学奖

for his discovery of the functional organization of the
interbrain [hypothalamus] as a coordinator of the activities
of the internal organs

The hypothalamus has been proven to be the center of attack behavior

Øactivation of the neurons should be sufficient to trigger attack

Øinhibition of these neurons should impair normal aggression

Øthese neurons should be active during aggressive encounters



Ventromedial hypothalamus, ventrolateral subdivision is the inter-male aggression locus

c-fos: a marker of 
neuronal excitation

(Lin, Boyle et al. 2011)

Control

Fight
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VMHvl Esr1+ neurons are necessary and sufficient for investigative phase of a social 
encounter, as well as for attack

(Lee, Kim et al. 2014)

Esr1- neurons ActivationEsr1+ neurons Activation

Esr1+ neurons Inactivation Close Investigation



Scalable control of mate and attack by VMHvl Esr1+ neurons 

Control

Mate

Intruder ♂ Intruder ♀

optogenetic inhibition did not interrupt 
ongoing male–female mounting



VMHvl control the progression of a social encounter from its appetitive through its 
consummatory phases, in a scalable manner

(Kennedy, Asahina et al. 2014)



The scalable manner reflects the number or type of active neurons in the population



Antagonistic control of social versus asocial behaviors by separable MeA neurons

vGAT

vGLUT2

Control

Fight

(Hong, Kim et al. 2014)
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TK FruM+ neurons

(Asahina, Watanabe et al. 2014)

Sexually dimorphic FruM+ TK-expressing neurons control male aggression



P1 neurons may be a potentially 'motif' for the control of social behaviors

(Hoopfer, Jung et al. 2015)



P1 neurons promote social behaviors in a threshold-dependent, inverse manner





OA is essential for normal levels of aggression

(Hoyer, Eckart et al. 2008)(Zhou, Rao et al. 2008)

Only NaChBac and only in grouped flies



fru-expressing OAR+ aSP2 neurons’ activity is required for normal levels of aggression

R47A04

(Watanabe, Chiu et al. 2017)

NaChBac: increase neuronal excitability

dTrpA1/Chrimson: acutely promote spiking
did not evoke aggression



aSP2:P1 GRASP

P1>

aSP2 neurons bias output from a social behavior network to promote aggression

aSP2:Tdc2 GRASP



Conclusion

The circuits that regulate social behaviors are highly intertwined

Scalable control may be a general feature of cell populations controlling social behaviors 

(Anderson 2016)
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How do social experience cast a 
shadow on……

• Aggression?
• Stress reaction?
• Conspecifics recognition?



AGGRESSION

(Stefanos Stagkourakis, et al, 2020)



(Stefanos Stagkourakis, et al, 2020)

VMHvl esr1+ neurons activate after 5-day trial

( VMHvl esr1+ neurons,
estrogen receptor 1-expressing neurons in 
ventrolateral subdivision of the ventromedial 
hypothalamus,
腹侧下丘脑的雌激素腹侧子侧的、表达雌激
素受体1的神经元 )



Upstream AHiPM engages

(Stefanos Stagkourakis, et al, 2020)

(AHiPM, amygdalohippocampal area, 扁桃体海马区)



AMPA/NMDA level rises after social experience.
Dendritic spine complexity increases also. 

(Stefanos Stagkourakis, et al, 2020)



VMHvl dEPSC amplitudes after optically induced LTP 
And attenuates after optically induced LTD  

(Stefanos Stagkourakis, et al, 2020)



learned social 
behavior(socially promoted 

aggression)

Aggression?

Aggression 
related 

structure 
VMHvl

Upstream 
AHiPM

Learned?

Plasticity, 
LTP ,LTD

AMPA/NMDA



STRESS REACTION

(Moriel Zelikowsky, et al, 2018)



Legacy from previous study , Tac2



TK expression increases after social isolation

anterior dorsal bed nucleus of the stria terminalis 
(dBNSTa) 
纹状体终端前背床核
central nucleus of the amygdala (CeA) 
杏仁核中央核
dorsomedial hypothalamus (DMH) 
背中下丘脑
anterior cingulate cortex （ACC）
前扣带回皮层
Dorsal hippocampus（dHPC）
背侧海马

(Moriel Zelikowsky, et al, 2018)



Neurokinin B and its antagonist osanetant attenuates effects of SIS  

(Moriel Zelikowsky, et al, 2018)



Targeted NK3R antagonism in different area attenuates different effects of SIS

(Moriel Zelikowsky, et al, 2018)



Chronic social 
isolation 

stress

Tachykinin
/neurokinin B

Antagonist 
and receptor 



CONSPECIFIC RECOGNITION

(Remedios R, et al, 2017)



VMHvl calcium imaging

(Remedios R, et al, 2017)



Some neurons prefer one specific sex

(Remedios R, et al, 2017)



Cell activity represents different social behavior

(Remedios R, et al, 2017)



Neurons’  sex preference polarizes during sex experience

PCC, Pearson’s correlation coefficient 
(Remedios R, et al, 2017)



polarization dynamic

(Remedios R, et al, 2017)



VMHvl calcium imaging

Sex 
preference

Polarizes 
though 3 
days trial

Changes 
with social 
experience

Behavior 
preference

?
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