
Accepted Manuscript

The molecular mechanisms of sexual orientation and gender identity

Alessandra Fisher, Jiska Ristori, Girolamo Morelli, Mario Maggi

PII: S0303-7207(17)30430-6

DOI: 10.1016/j.mce.2017.08.008

Reference: MCE 10045

To appear in: Molecular and Cellular Endocrinology

Received Date: 28 April 2017

Revised Date: 2 August 2017

Accepted Date: 15 August 2017

Please cite this article as: Fisher, A., Ristori, J., Morelli, G., Maggi, M., The molecular mechanisms
of sexual orientation and gender identity, Molecular and Cellular Endocrinology (2017), doi: 10.1016/
j.mce.2017.08.008.

This is a PDF file of an unedited manuscript that has been accepted for publication. As a service to
our customers we are providing this early version of the manuscript. The manuscript will undergo
copyediting, typesetting, and review of the resulting proof before it is published in its final form. Please
note that during the production process errors may be discovered which could affect the content, and all
legal disclaimers that apply to the journal pertain.

http://dx.doi.org/10.1016/j.mce.2017.08.008


M
ANUSCRIP

T

 

ACCEPTE
D

ACCEPTED MANUSCRIPT

1 

 

Title:  The molecular mechanisms of sexual orientation and gender identity 1 

 2 

Running title: Sexual orientation and gender identity 3 

 4 

Key words: Sexual orientation, gender identity, brain, hormones, genetic 5 

 6 

Abstract:  7 

Differences between males and females are widely represented in nature. There are gender 8 

differences in phenotypes, personality traits, behaviors and interests, cognitive performance, and 9 

proneness to specific diseases. The most marked difference in humans is represented by sexual 10 

orientation and core gender identity, the origins of which are still controversial and far from being 11 

understood. Debates continue on whether sexual behavior and gender identity are a result of 12 

biological (nature) or cultural (nurture) factors, with biology possibly playing a major role. The 13 

main goal of this review is to summarize the studies available to date on the biological factors 14 

involved in the development of both sexual orientation and gender identity. A systematic 15 

search of published evidence was performed using Medline (from January, 1948 to June, 2017). 16 

Review of the relevant literature was based on authors’ expertise. Indeed, different studies have 17 

documented the possible role and interaction of neuroanatomic, hormonal and genetic factors. The 18 

sexual dimorphic brain is considered the anatomical substrate of psychosexual development, on 19 

which genes and gonadal hormones may have a shaping effect. In particular, growing evidence 20 

shows that prenatal and pubertal sex hormones permanently affect human behavior. In addition, 21 

heritability studies have demonstrated a role of genetic components. However, a convincing 22 

candidate gene has not been identified. Future studies (e.i. genome wide studies) are needed to 23 

better clarify the complex interaction between genes, anatomy and hormonal influences on 24 

psychosexual development.  25 

 26 

 27 

1. Introduction  28 

Differences between the two sexes are widely represented in nature. Even among humans, males 29 

and females differ in many aspects: biological phenotypes (Luders et al., 2009; Ngun et al., 2011), 30 

personality traits (Luders et al., 2009; Ngun et al., 2011; Collazzoni et al., 2017), behaviors and 31 

interests, cognitive performance and proneness to specific diseases (Berenbaum and Beltz, 2011). In 32 

the last few decades, science has focused on understanding the origins of such differences, in 33 

particular the specific influence and shaping role of genes, hormones, environment and/or 34 
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