HBSP protected against Renal Ischemia Reperfusion Injury in a Mouse Model with or without Properdin Deficiency
Background: Acute kidney injury (AKI) is associated with high morbidity and mortality. HBSP is erythropoietin (EPO) derived helix B surface peptide and activates tissue protective heterodimer EPO receptor/β common receptor (EPOR/βcR), but not homodimer (EPOR)2. Our previous studies have shown renoprotection of HBSP against ischemia reperfusion injury (IRI) without erythropoiesis. Complement activation contributes to the development of AKI, and properdin is the only positive regulator of alternative pathway. However, our recent work showed the unanticipated finding that properdin knockout (PKO) mice had more severe damage than wild type (WT) mice upon IRI. The aim of the present study was to explore the effect of HBSP on renal IRI in mice with properdin deficiency and its underlying mechanisms.  
[bookmark: _GoBack]Method: Bilateral occlusion of renal pedicles was performed in adult male C57BL/6 mice, WT (n=9) and PKO (n=8), followed by 72 h reperfusion, with respective sham controls (n=4/5). In addition, HBSP was administrated to the WT and Pko IR mice by intraperitoneal injection at two identical doses (24 nmol/kg body weight) at the onset of occlusion and 15 minutes after reperfusion (n=6/5), respectively. Renal function and histology, as well as apoptosis and active caspase-3 (17 kDa) were assessed. In addition, the expression of EPOR and EPOR/cR in the kidney was detected by Western blotting and co-immunoprecipitation.
Results: The levels of serum creatinine and urea nitrogen in both WT and Pko IRI mice, and the scores of renal tubulointerstitial damage in IRI kidneys of both genotypes were significantly decreased by HBSP to similar levels. Most interestingly, there were less apoptotic cells in the interstitial area of IRI kidneys in Pko mice compared with that in WT mice kidneys after HBSP treatment, while more apoptotic cells were found in the area of tubular lumens of Pko after IRI. Reduced apoptosis in Pko mice mediated by HBSP was paralleled by a lower level of 17 kDa active caspase-3 protein. In addition, the expression of EPOR and EPOR/cR in the kidney was increased by IRI in both genotypes but more so in Pko. HBSP treatment significantly decreased the level of EPOR protein in the IRI kidneys of WT mice, but not in that of Pko mice. However, EPOR/cR in the IRI kidneys was significantly reduced by HBSP in the Pko mice only. 
Conclusion: HBSP protected kidneys against IRI not only in WT mice but also in mice with properdin deficiency. The elevated EPOR and EPOR/cR by Pko in IRI kidneys might be associated with repair initiation, sensitising them to HBSP treatment, subsequently leading to less interstitial apoptosis and lower active caspase-3. The relationship between HBSP, properdin, EPOR and EPOR/βcR and its related biological functions are worthy of further study. 

