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RESEARCH FOCUS 

Gonadal differentiation is the first step of mammalian sex determination. In mammals, male 
sex determination is governed by SRY-dependent activation of SOX9, whereas female 
development involves RSPO1, an activator of the WNT/beta-catenin signaling pathway. This 
project will focus on the male pathway.   

Expression of the Y chromosomal testis determining factor Sry induces up-regulation of the 
transcription factor Sox9, which, in turn promotes the expression of a cascade of genes 
essential for testis differentiation. However, the exact molecular basis behind the events 
downstream of Sox9 is not fully understood. While the intricacies of the gonadal 
developmental gene cascade remain to be fully elucidated, it is known that disruption of this 
pathway can lead to disorders of sexual development.  

Moreover, mouse models have shown that conditional ablation of Sox9, specifically in the 
Sertoli-precursor cells, during early stages of gonad development results in a complex mRNA 
signature. One that indicates wide-spread transcriptional de-regulation and male- to-female 
sex-reversal is a consequence of Sox9 loss.  

AffymetrixTM analysis of the murine Sox9 mutant gonad gene expression profile has allowed 
us to identify putative direct targets of Sox9. The identification of these genes is important for 
the elucidation of the mechanism involved in male gonadal development, and thus has the 
potential to aid our understanding of the aetiology of disorders of sexual development in 
humans. In fact, the aetiology of 80% of sex reversal cases is unknown while a mere 20% are 
known to be due to Sry or Sox9.  

PLACEMENT 

This study will hopefully make a contribution to our understanding of the genetic basis of 
male gonadal development and disorders therein. One student will therefore undertake the 
characterisation of one to three putative Sox9 target genes using real-time quantitative PCR, 
whole mount in situ hybridisation and immunofluorescence.  

This work will be based at the Prince Henry’s Institute. It can be undertaken either full time 
or part-time (maximum total placement time of 80 hours), and a negotiable start time of late 
June is preferable (after June 17th) given the upcoming exam period. This project would suit 
a student with a life sciences major, preferably including molecular biology or transgenics.  



The per diem allowance for travel and other expenses associated with undertaking the 
placement is $40 per 8-hour day.  Successful completion of the project confers eligibility for 
the Monash INV1000 Passport unit. 

 
Applications are required by June 7th. Applications should be directed to Dr. Theo 
Papakonstantinou – email theo.papakonstantinou@monash.edu on the Monash 
University Clayton campus, or call (03) 9905 9482 or 0412 075 229. 
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