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Camel has evolved characteristics of salt-
and drought-resistances to adapt to extreme desert 
environments (Cao et al, 2019). Early research on 
camel’s thirst tolerance has reported that dehydration 
is associated with increased urine osmolarity, 
reduced urine production and increased Na excretion 
(Ben Goumi et al, 1993). Nowadays genomics and 
transcriptome techniques have been used to reveal 
the camel’s resistance to stress. Comparative genomic 
analysis reveals camel’s features related to desert 
adaptations. Transcriptomic analysis of Bactrian 
camels further reveals sodium reabsorption and 
water reservation of kidney in Bactrian camel (Wu et 
al, 2014). Some salt-resistance-related genes in renal 
cortex of Bactrian camel were identified by RNA-
seq (Cao et al, 2019). This published paper focused 
on Non-coding RNAs in vivo experiment. However, 
transcriptional regulation in renal tubular epithelial 

cells of Bactrian camel in response to hyperosmotic 
stress is still not clear. In this study, we analysed gene 
transcription difference in renal tubular epithelial cells 
of Bactrian camel under hyperosmotic stress using 
RNA-seq to understand the mechanism of Bactrian 
camel’s tolerance to high salt.

Materials and Methods
All the procedures involving animals were 

approved by the Institutional Animal Care and 
Use Committee of the Inner Mongolia Agricultural 
University (12150000460029509N). Primary tubular 
epithelial cells (PTECs) were isolated from the kidney 
cortex segment of healthy Bactrian camel. The cortical 
fragments were incubated for 30 min at 37°C in 
a buffer containing 0.1% collagenase type I. The 
preparation was washed and filtered through a cell 
strainer. The obtained cells were incubated with cell 
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ABSTRACT
The transcriptome alterations in renal tubular cells of Bactrian camel treated with NaCl hyperosmotic treatment 

were investigated. Primary tubular epithelial cells, obtained from kidney of Bactrian camel were treated with medium 
supplemented with NaCl to a total final osmolality of 600 mOsm. The transcriptome gene expression in primary 
tubular epithelial cells of Bactrian camel was examined using RNA sequencing technology. 5,114 genes from NaCl 
supplementation (600 mOsm) and control (300 mOsm) were significantly altered. The up-regulated genes in the 
600 mOsm group include solute carrier family, ATP-binding cassette family, sodium channel, potassium channel, 
calcium channel, Na+/K+ ATPase, aquaporin, cytochrome P450 and heat shock protein. Some genes are associated 
with Bactrian camel’s salt tolerance. This study will provide scientific basis to understand the mechanism of Bactrian 
camel’s tolerance to high salt.
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