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Sustainable breeding project 2021-2024
• Jointly funded project – UK and Canadian 

partners
• Allowed for mirrored applications of 

technologies in both countries
• Multiple work packages

• Semen Analysis
• Germplasm transportation
• Semen quality markers

• Combination of UK and Canadian based 
companies led by RAFT Solutions

UK-Canada: enhancing 
agricultural productivity and 

sustainability 
Application 60115



Bow Valley Genetics
Advanced Breeding company based in Alberta & Saskatchewan, Canada
• Established in 2009
• SemenRate Laboratory in Western Canada
• IVF laboratory
• Semen production stud

• Bow Valley Genetics now fully equipped with flow cytometry and a 
calibrated CASA procedure to the equipment used for SemenRate®

• SemenRate deployed with BVGL.

• Collaboration between BVGL and RAFT
• WCVM & OVC members supporting



About us - Atelerix
• Formed in 2017
• Newcastle, UK
• Name inspired by hedgehogs (genus: Atelerix) that hibernate 

when temperatures drop below 20°C
• Hypothermic cell preservation
• Ambient transport of cells – avoid cryopreservation
• A solution that extends the shelf-life of fresh biological products 

and protects from physical damage during shipment



Background - Germplasm Transport 

• Bovine Germplasm Collection - well established
• Global transport of germplasm widens access to genetics 

to support sustainable cattle production
• Conventional transport challenging

• Liquid nitrogen
• Robust cold chain required

• Rural Canada
• India
• Africa



India-80 million inseminations/year…



Hydrogels – Atelerix, UK

• Proven technology
• Human stem cell transport in TissueReadyTM kits

• Previous pilot study
• Showed incompatibility between standard TissueReady kits and semen 

extenders
• Resulted in poor spermatozoa survival



Adaptation of Hydrogel for bovine semen storage

• Changes to medias and reagents to support semen survival
• Semen collected at routine bull breeding soundness 

examinations
• Storage at 17°C division into control or modified hydrogel kits 

(HG) 
• Assessment of motility and progressive motility after set 

storage times



I. Adaptation of Hydrogel for bovine semen storage

• RESULTS
• Several rounds of modifications resulted in some 

improvement of semen survival using the hydrogel 
storage

time Control 
motility (%)

HG
Motility (%)

Control 
progressive 
(%)

HG
Progressive 
(%)

T0 61.5 - 46.3 -

T5 22.6 44.23 12.2 27.23

T72 2.8 12.4 0.6 1.78

Round 2

Round 4



II. Adaptation of Hydrogel Bovine embryo storage 
• Embryos collected by MOET at Bow Valley Genetics, 

Canada
• Stored for several days in TissueReadyTM kits at 4°C

• 1 day
• 3 days

• Released from hydrogel kits
• Cultured to assess continued development

• 72 hours
• 96 hours



Bovine embryo storage in hydrogel kits
• RESULTS

• After dissolution from hydrogel kits, embryos continued to develop in 
culture media with standard culture for bovine embryos

• Examined at 

Hatched embryos @ 
72hrs 1 day in kit

Group A: 
1 day of 
storage

Hatched embryos @ 
96hrs 3 days in kit

Group B:  
3 days of 
storage

Embryos at dissolution 



Conclusions and further work
• TissueReadyTM hydrogel systems show the potential to 

extend shelf life of bovine germplasm to several days
• Embryo storage more successful than semen
• Transport of germplasm-embryos>semen- over days without 

liquid nitrogen is possible
• Lends itself to short term transport in areas where cold chain 

infrastructure is limited
• Further work to establish limits of germplasm storage
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