
Comparison of mRNA and protein in complications of type 2 diabetes: Integrating Proteomics with Transcriptomics


Aims
Measure mRNA expression of potential protein biomarkers identified previously using proteomics analysis, allowing further analysis of transcriptional regulation and pathway activation underlying vascular complications (CX) in T2D.

Methods: 
Total RNA was extracted from citrate plasma samples of 543 individuals with T2D from the FIELD trial (mean±SD: age: 62±7 yrs; T2D duration: 6±6 yrs; HbA1c: 6.8±1.3%). 224 participants had microCX, 142 had macroCX (51 had both types of CX) and 228 had no CX. mRNA expression was quantified using the OpenArray platform and analysed using ΔΔCT values. Pathway analysis was conducted using DAVID software. Neutrophil elastase (NE) protein levels were measured using ELISA.

Results: 
Genes (11) detectable in >20% samples were selected for analysis. In the microCX group, the most pronounced gene expression changes vs. the no CX group were observed for clusterin  (~2-fold upregulation) and integrin alpha-IIb (~50% downregulation). Similarly, in the macroCX group, clusterin exhibited the strongest upregulation (~2.5-fold), while apolipoprotein F showed the greatest reduction (~20%). Comparative analysis of proteomic and transcriptomic data across study groups revealed that only 32% of gene expression changes (vs no CX) were mirrored at the protein level (R2=0.02), e.g. talin1 showed reduced mRNA and protein expression in individuals who developed micro- and/or macroCX. Gene expression changes not reflected at the protein level suggested potential post-transcriptional or -translational regulation. 

Pathway analysis identified the NET formation pathway as a key finding. Elevated levels of NE, a central enzyme of this pathway, were observed in people with CX vs no CX. NE ELISA levels correlated inversely with actin protein expression, a substrate of NE (R2=0.92), suggesting NE enzymatic activity and highlighting elevated NE as a potential pathogenic mechanism in CX.

Conclusion:
These findings underscore the importance of integrating transcriptomic and proteomic analyses to better understand the molecular mechanisms driving vascular complications in T2D.






















