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Genetic Vulnerabilities 

Gil Zalsman MD, Tel Aviv University



Suicidal Behavior Runs in Families
(A Roy et al 1990, DA Brent et al., 1996)

Ernest Hemingway

MZ tweens 

have 13 times higher risk than in DZ 

(Roy 1990)
Gil Zalsman MD, Tel Aviv University



Brent et al., JAMA Psychiatry 2015

Gil Zalsman MD, Tel Aviv University

Suicide attempt in parent is a strong predictor for child suicide attempt (OR=4.79)

5 years FU on offspring of suicidal parent (n=701)



Path Analysis Including Predictors of Suicide Attempt and Mood Disorder at the Prior Time Point
Black line indicates baseline variables; red line, follow-up variables; and blue line, variables
at proximal time points. Numbers are path coefficients. All paths are statistically significant. 

Brent et al., JAMA Psychiatry 2015

Suicide attempt in parent is a strong predictor to suicide in offspring independent of depression

Gil Zalsman MD, Tel Aviv University



Galfalvy, Zalsman, Huang et al., WJBP, 2014
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Most markers connected to immune system
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Li et al., Mol Psychiatry 2023

N=3700, controls= 6500

Gil Zalsman MD, Tel Aviv University



Significant SNPs

Li et al., Mol Psychiatry 2023

mostly connected to synaptogenesis
(probably the SSRIs’ real mechanism of action)

Gil Zalsman MD, Tel Aviv University



High Genetic Load of Suicide in one Family Tree

From the Gili Adar Institute for Learning and Intervention in Adolescence Mental Health Crisis and Suicide
(Zalsman, Blum……Mann, In preparation)



Environmental Vulnerabilities:

community level 

Gil Zalsman MD, Tel Aviv University



Estimated Suicide Rates by Country 2024

Gil Zalsman MD, Tel Aviv University
https://worldpopulationreview.com/country-rankings/suicide-rate-by-country
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Only In Greek language
Siga Siga=slowly slowly

Volta = walking without purpose

Gil Zalsman MD, Tel Aviv University



• The mean suicide rate overall rose by 35% between 2010 and 
2012, from 3.37 to 4.56/100 000 population. 

Gil Zalsman MD, Tel Aviv UniversityRachiotis et al, BMJ open 2015



WAR Effect?



Gil Zalsman MD, Tel Aviv UniversityBenatov, Daniels and Zalsman, JAMA Psychiatry 2024,On line



Decrease in suicide related calls 
after an extreme national trauma 

Gil Zalsman MD, Tel Aviv University

National shared 
distress is not 
immediate risk 
factor



Environmental Vulnerabilities:

Individual level 

Gil Zalsman MD, Tel Aviv University



Molecular Neurobiology and Promising New Treatment in Depression. 

Sang Won Jeon and Yong-Ku Kim.  Int. J. Mol. Sci. 2016, 17, 381.

Neuro-Inflammatory pathways

in the etio-pathogenesis of depression



Molecular Neurobiology and Promising New Treatment in Depression. 

Sang Won Jeon and Yong-Ku Kim.  Int. J. Mol. Sci. 2016, 17, 381.

Neuro-Inflammatory pathways

in the etio-pathogenesis of depression

STRESS INFLAMMATION DEPRESSION

Suicidal 

Behavior?
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CRP and IL6
Markers for suicide



Galfalvy, Zalsman, Huang et al., WJBP, 2014

Gil Zalsman MD, Tel Aviv University

Maybe the Immune Vulnerability is Inherited factor?



Complex Vulnerability:

Gene X Environment 

Interaction

Gil Zalsman MD, Tel Aviv University
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Zalsman et al., AJP 2006



Zalsman et al. Am J Psychiatry 2006, 163:1588-1593
Gil Zalsman MD, Tel Aviv University



Complex Vulnerability:

G x E x Timing interaction

Gil Zalsman MD, Tel Aviv University



Suggested Model: GxExT interaction 



Amygdala response to fearful faces as a function

of age.

Casey et al., Dev Psychobiol 52: 225–235, 2010.

Hare et al., Biological Psychiatry 63:927-934, 2008.



Zalsman et al., Eur Neoropsychopharmacology 2015
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Wistar Kyoto Rat model

Despair, Anhedonia, Depression, Anxiety

Gil Zalsman MD, Tel Aviv University

Forced swim test

Despair
Sucrose preference test

Anhedonia



(Exposure to stress) at different developmental windows

G X E X Gender X T

T1 (27) T2 (44)

T3 (58)

WKY





Zalsman et al., WJBP 2016



GxExT interaction in depression

bad genes 

bad life 

early timing

bad genes 

bad life 

late timing

good genes 

good life   

good genes 

bad life

late timing 

good genes 

bad life

early timing 

bad genes 

good life 

best worseOUTCOME
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Epigenetics 

may be the link between genetic vulnerability and 
environmental risk 

Gil Zalsman MD, Tel Aviv University



Labonte 2013
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Studying a Genetic Isolate to 

clarify G and E relationships

Gil Zalsman MD, Tel Aviv University



Indigenous Māori population as a suicidal genetic isolate

A genetic isolate is a population 

that has little genetic mixing with 

other populations due to 

geographic isolation

Gil Zalsman MD, Tel Aviv University

Tracing the GxE interaction



suicide trends in NZ

Gil Zalsman MD, Tel Aviv University



Interviews with Maori Adolescents
in wellness village 

Gil Zalsman MD, Tel Aviv University

• Children of Single mothers 
• Multiple children each form a different man
• Unemployment
• Feeling of ethnic racism and discrimination
• Met-amphetamine use in adolescence



Not a genetic isolate, 
not even one ethnic group…

BUT
Discriminated, victimized society 

Gil Zalsman MD, Tel Aviv University



The case of the Maori suicide:

Gene X Environment 

Correlation?

Gil Zalsman MD, Tel Aviv University



G x E correlation (rGE)

The process by which an individual's genotype 
influences his or her exposure to the 
environment 

(Kendler & Eaves,1986, Plomin, et al., 1977)

Gil Zalsman MD, Tel Aviv University



The Complex relationship 
between gene 
and environment in suicide

Gene
*Independent inheritance

*Inherited depression

*Inherited immune and 
synaptogenesis 
vulnerabilities

*Impulsive/ aggressive trait

Environment

*Personal, Family and 
community disadvantage 

*Racism, humiliation,

poverty

*Chronic Stress/immune 
system/ inflammation

Gil Zalsman MD, Tel Aviv University

GxE Interaction
Epigenetics, turn on genes

Developmental brain changes

GxE Correlation
selecting risk environment

Mental Pain

Timing



המורה שלי לחיות מעבדה

Gil Zalsman MD, Tel Aviv University

וולראהרון ' פרופ

המחלקה לפסיכולוגיה

אוניברסיטת בר אילן

Collaboration not Competition
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For my slides

www.gilzalsman.org

Gil Zalsman MD, Tel Aviv University

See you in Tel Aviv 2028, for ESSSB 22 congress on suicide


