Feasibility of IMPDH activity and polymerisation assays in human cells
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Introduction. Mycophenolic acid (MPA), the active metabolite of mycophenolate mofetil (MMF), inhibits inosine-5′-monophosphate dehydrogenase (IMPDH), a key enzyme for guanine nucleotide synthesis in lymphocytes. Direct assessment of IMPDH activity and polymerisation may provide a more robust assessment of MMF effectiveness than MPA exposure metrics alone.
Aims. To establish IMPDH activity and polymerisation assays and assess their feasibility in human cells.
Methods. Peripheral blood mononuclear cell (PBMC) collection and analysis were approved by the Auckland Health Research Ethics Committee (AH29852). IMPDH activity in Jurkat and PBMC cell lysates was determined by measuring the conversion of exogenous inosine monophosphate (IMP) to xanthosine monophosphate (XMP); these analytes were quantified alongside NAD+ (IMPDH cofactor) and endogenous AMP using an optimised HPLC-UV assay. IMPDH polymerisation into ‘rods and rings’ quaternary structures was assessed in intact cells by immunocytochemistry (ICC). 
Results. XMP peak splitting observed during assay development was eliminated using an acidified methanol quench, enabling reproducible XMP detection in lysates. IMPDH activity (XMP formation) was readily detectable in all Jurkat samples assayed. In unstimulated PBMCs, [XMP] was above LLOQ (4.5 µM) in 8/18 participants (44%), including 7/13 healthy volunteers (54%) and 1/5 lupus patients (20%) (Fisher’s exact p=0.31). IMPDH2 rods and rings were observed frequently in Jurkat cells but rarely in unstimulated PBMCs, which exhibited diffuse IMPDH2 staining.
Discussion. These assays are feasible and clearly detect IMPDH activity and polymer structures in Jurkat cells. PBMC XMP formation and polymer detection were limited under unstimulated conditions, indicating a need for further optimisation. Recruitment and PBMC analyses are ongoing, with planned assessment of phytohaemagglutinin stimulation (lymphocyte activation) and ex vivo MPA exposure (target engagement/pharmacodynamic response).
