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Abstract 

Objective:  
To explore the hypoxic regulation of sumoylation pathways and cell viability in 
nucleus pulposus (NP) and annulus fibrosus (AF) cells. 
Design:  
Expression of small ubiquitin-like modifier (SUMO) molecules, SUMO E1 activating 
enzymes SAE1 and SAE2, SUMO E2 conjugating enzyme UBC9, and 
de-sumoylation enzyme SENP1 was immunolocalized in rat intervertebral disc (IVD) 
cells. NP and AF cells were cultured in hypoxia and cell viability was evaluated by 
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