Mechanism of cold storage-mediated proteasome dysfunction: a plausible
role of p38MAPK signaling
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process before being transplanted. However, clinical and experimental Isolated, flushed with and stored in cold storage (CS) solution Innibition

reports suggest that prolonged CS of kidneys often leads to poor graft followed by transplantation in male Lewis recipient rats (in vivo A

outcomes after transplantation. In a previous study, we showed that rat model of CS+Tx). Rat renal proximal tubular (NRK) cells were X

kidney CS followed by transplantation reduces renal proteasome exposed to CS solution followed by rewarming (CS+RW; in vitro 7

function, which correlates with graft damage. The objective of this study model of transplant). = e =

was to understand the role of proteasome and molecular mechanisms 9'_: E 9_:
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(CS+Tx) or rewarming (CS+RW). To understand the role of proteasome /) Q [o0) 0 0 0

function during CS+Tx, rat donor kidneys were flushed with bortezomib o SnAm Co Trnsplant Aumtranlant O - H — =

(a proteasome inhibitor) followed by immediate transplantation in a ) Donor — i

new recipient rat. Ex vivo treatment of the donor rat kidneys with @ g :;g:;y Left /\ ’ Right @ — - - — P-P38MAPK
bortezomib prior to transplantation (without CS) increased renal c Control "‘d"ey‘ ) kidney |

dysfunction after transplantation, indicating that normal proteasome kidney ] ! — R—— P38MAPK
function is essential to prevent renal injury in transplants. To assess Eﬁi:ﬂg& E{ﬂlztﬂza /Q :

molecular mechanisms of CS+Tx-mediated proteasome dysfunction, Sham : i " o8 Kitines ‘ i
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times followed by rewarming (CS+RW). Results showed a time-
dependent increase of p38MAPK phosphorylation (activation) during CS.
The p38MAPK phosphorylation in NRK cells also correlated with CS+RW-
mediated proteasome dysfunction and cell injury. Treatment of NRK
cells with VX-745, a specific inhibitor of p38MAPK during CS followed by
rewarming (CS+VX-745+ RW) blunted p38 MAPK activation, increased
proteasome function, and improved cell viability compared to CS+RW
alone. Finally, our in vivo data revealed that CS activates p38MAPK in rat
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Protein Detection: For denatured western blot, renal extract
extracts from whole-kidney homogenates or NRK cells were
prepared with RIPA-based lysis buffer and proteins were
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kidneys, and its downstream target molecules, Hsp27 and ATF2, are resolved with SDS-PAGE and then transferred to polyvinyl B C
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Figure 4. Inhibition of p38MAPK during CS improves proteasome function
and cell viability after rewarming. NRK-52E cells were exposed to 18 hr

0 As many as 9 in 10 adults with Chronic Kidney Disease
(CKD) are unaware of the disease and progress to ESKD

each year (CDC, 2021). Proteasome subunit levels after CS plus transplantation

A B cold storage (CS, 4°C) with or without VX-745, a p38-MAPK inhibitor, [5
O Renal replacement therapy (Dialysis/Transplantation) is KDa Sham _ATx_ CS+Tx «0a Sham ATx CS+Tx uM] or DMSO (vehicle control). After 18 hr, the cells were washed with o
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increases longevity, quality of life, and reduces medical ] function) in NRK cells after CS+/-VX-745+RW (n=6/group). (C) Cell
cost for patients with ESKD. 42 - W e o | A\CHN e —— Rp(5 viability is increased with inhibition of p38MAPK in NRK cells (n=5). Renal
B-ring catalytic subunits >0 _ cell survival study using the CellTiter-Glo® Luminescent Cell viability
43 —— Actin Assay kit.

O However, 7 out of 10 patients remain on dialysis due to
shortage of transplantable kidneys and ~40,000
patients/year die while on the waiting list for kidney
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Figure 1. Cold storage effects in aberrant levels of proteasome subunits in
renal grafts. Denatured renal homogenates from Sham (right nephrectomy),
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Figure 3. Activation of p38MAPK during cs/CS+Tx (A) NRK-52E cells were Natianal lrstiiia-of
exposed to 0-18 h cold storage (CS). NRK cell extracts were employed for m) Diabetes and Digestive
SDS-PAGE western blot using p38MAPK antibodies (phosphorylated or total). and Kidney Diseases

Actin was used as loading control. (B) Denatured western blots for ‘
phosphorylated Hsp27 or ATF2 (downstream target proteins of p38 MAPK American
pathway) using renal extracts from Sham (right nephrectomy), 18-h cold UAMS® | v aeart Gon
storage (CS) combined with transplantation (CS/Tx), and auto-transplant (ATX;

transplant with no CS) groups 1-day post surgery (n=2/group).

Overall goal: Improve the outcomes of kidney
transplants by identifying mechanisms related to cold-
storage-induced renal damage and adopting targeted
therapies, thereby decreasing the incidence of cold-
storage/transplant associated graft failure.
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