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Introduction & Background

• Importance of sex determination

• Determine sex of preimplantation stage embryo biopsies in IVF/embryo transfer

• Prenatal sex identification and fetal tissue biopsies of the developing fetus1

• Study developmental differences between individual embryos2

• “Correct allocation of export refunds”3 and slaughter of correct gender for religious beliefs3

• Population ecological studies, lab sample controls, archeology, and various forensic uses4

• DDX3 mammalian gene

• ATP-dependent RNA helicase: involved in altering structure of RNA5, functions as transcriptional 

regulator5, involved in nuclear export of retroviral RNA5

• Ubiquitous in all mammalian species, found on X- and Y-chromosomes

• Y-chromosome homolog contains unique deletion and insertion regions



Purpose, Objectives, and Process

• Purpose: design a primer pair with build in PCR control, verify with equine DNA samples and PCR 

assay

• Objectives: 

• Create alternative means of detecting sex in equine embryos and forensic samples

• Design a primer pair that contains a built-in control for PCR amplification

• Contribute to genetic understanding of X- and Y-chromosomes

• Involved process:

1. Design primer pair

2. Collect equine blood samples and extract DNA

3. Conduct PCR assay

4. Conduct gel electrophoresis for qualitative evaluation



Human-Equine Alignment



Results & Discussion



Conclusion & Future Research

• Gel electrophoresis showed confirmation of 

hypothesis – novel primers can accurately be 

used to identify sex in equine samples

• Future research:

• qRT-PCR assay and quantitative melting curve 

analysis of novel primers

• Compare and align DNA sequences of multiple 

species – study conservation of gene sequence

Example pairwise alignment: ZRSR2 gene, X-chromosome; Pongo abelii

(Sumatran orangutan) and Mus musculus (common house mouse)
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