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Overview of Aggression

ag�gres�sion
əˈgreSHən/
noun

hostile or violent behavior or attitudes toward another; 

Video: https://www.youtube.com/watch?v=35cOqZI067E

http://www.oxforddictionaries.com/us/definition/american_english/aggression

hostile or violent behavior or attitudes toward another; 

readiness to attack or confront.



Polymorphism in VNTR upstream of MAOA promoter

MAOA = Monoamine oxidase A



How well conserved is MAOA gene?



MAOA gene
MAOA protein neurotransmitters

Epinephrine

MAOA deaminates neurotransmitters

http://en.wikipedia.org/wiki/File:Serotonin-2D-skeletal.svg

http://en.wikipedia.org/wiki/File:Dopamine2.svg

http://en.wikipedia.org/wiki/File:Epinephrine_structure.svg

http://en.wikipedia.org/wiki/File:Norepinephrine_structure_with_descriptor.svg

Norepinephrine

Serotonin

Dopamine



Polymorphism in VNTR upstream of MAOA promoter

Polymorphism of MAOA

H-MAOA
L-MAOA



H-MAOA

L-MAOA + environment =                       ?  Aggression

L-MAOA

Family: http://www.southpointefamilyresourcecenter.com/images/family-on-stomachs-smile.jpg Traumatic childhood: http://www.renownscribbles.org/wp-content/uploads/2012/08/shutterstock_42899995.jpg

Healthy adult: http://blog.myskin.com/wp-content/uploads/2010/07/iStock_000006947588XSmall.jpg Criminal: http://blogs.lawyers.com/wp-content/uploads/2013/04/masked-robber-gun-300.jpg



• difficult procedures

• slow production

• high cost

Potential treatment for aggression

Direct supplementation of MAOA?

Criteria for potential drugs:

• can increase transcription of MAOA

• orally biodegradable

• active in vivo

• potent



Main hypothesis

activates

inhibits

?
inhibits

Image source: http://images.sussexpublishers.netdna-

cdn.com/article-top/blogs/49143/2011/04/58689-51554.jpg



What gene can activate MAOA ?

Mouse image: http://jaxmice.jax.org/images/jaxmicedb/featuredImage/001803_lg.jpg

SIRT1 deacetylates the 

brain-specific transcription 

factor NHLH2 on lysine 49 to 

increase its activation of  the 

MAOA promoter



Main hypothesis

activates activates

inhibits

?
inhibits
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What can activate SIRT1 ?

Rat: http://www.ocoee.org/Departments/PR/includes/images/rat.jpg

Human: http://www.clker.com/cliparts/g/v/6/E/J/L/human-body-anatomy-basics-hi.png



Criteria for potential drugs:

• can increase transcription of MAOA?

Candidancy of 

• can increase transcription of MAOA

• orally biodegradable

• active in vivo

• potent

?

✓

✓

✓



?

Main hypothesis

activates activates

inhibitsinhibits

Model organism: Rhesus monkey
(Macaca mulatta)
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Why choose rhesus monkey?

Why choose primates?

• similar cognitive and emotional functioning as humans

http://www.monkeyworlds.com/wp-content/uploads/Rhesus_Macaque_Monkey_Sitting_On_A_Tree_600.jpg



Aim 1: Determine if SRT2183, SRT1460 and SRT1720 can 

increase MAOA levels in the brain and reduce aggression levels 

in L-MAOA rhesus monkeys 

Selectively breed highly-aggressive L-MAOA rhesus monkeys

Feed them with SRT2183, SRT1460 and SRT1720Feed them with SRT2183, SRT1460 and SRT1720

Monitor their behavioral changes

Examine the levels of brain-specific MAOA using quantitative mass spectrometry

https://www.broadinstitute.org/files/shared/proteomics/ms.jpg



Aim 2: Elucidate the mechanism of how SIRT1 expression 

affect brain-specific MAOA expression in rhesus monkeys

Extract brain samples of L-MAOA

and H-MAOA rhesus monkeys

Use TAP-tags to identify all proteins that interact 

with SIRT1 protein and MAOA protein, respectively

Identify proteins that interact with both

SIRT1 protein and MAOA protein

with SIRT1 protein and MAOA protein, respectively

Use Y2H system to examine 

protein-protein interactions



Predicted protein-protein interactions



Aim 3: Study the homology of SIRT1 and MAOA variants 

(genes and proteins) between rhesus monkeys and 

humans 

Extract samples of rhesus monkeys and humans

Gene Protein

Roche 454 sequencing Mass spectrometry

http://www.langebio.cinvestav.mx/bioinformatica/jacob/wp-content/uploads/2013/08/roche.png https://www.broadinstitute.org/files/shared/proteomics/ms.jpg



Proteins: Human vs. Rhesus monkey



Future implications

• a better understanding of the mechanisms between 

SIRT1, MAOA and aggression

• potential drugs to upregulate MAOA

• possible medical treatment for affected L-MAOA individuals

• a different view of criminality



Questions?
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