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Nail metabopsy: An early non-invasive and affordable 
approach for detection of inherited metabolic disorders 
(IMDs) among neonates
Abstract:
Statement of the Problem:
Inherited metabolic disorders (IMDs) are known to represent various forms of clinical 
conditions with the compromised metabolic landscape of an individual that may be 
manifested in various stages of life starting from neonates to adolescence. Individual 
cases of IMD such as organic aciduria are rare, but collectively are noticeable with 
moderate to severe clinical manifestations. However, an approach for the early detection 
of IMDs among neonates is highly limited. Methodology & Theoretical Orientation: 
We have developed a novel methodology for the metabopsy of nail clippings by using 
an in-house designed VTGE system. Further, LC-HRMS was used for the detection 
of metabolites such as 4-hydroxyproline ad organic acids to screen IMDs. Further, 
we have extended such observation to develop a mimetic of proline (MIPRO) against 
prolyl hydroxylase by using molecular docking and MD simulations. MIPRO is 
proposed as a potential small molecular inhibitor that prolyl hydroxylase that can 
alleviate the issue of high accumulation of hydroxyproline in tissue and free forms that 
leads to IMDs such as hyperhydroxyprolinemia. Findings: We have identified the high 
accumulation of hydroxyproline and organic acids in the nail clippings of suspected 
cases of IMDs among neonates. This is one of the first and novel approaches to using 
nail clippings for the screening of IMDs. We have designed MOPH as a potential 
inhibitor of prolyl hydroxylase that could serve as a proof of concept for the alleviation 
of IMDs.  Conclusion and Significance: Taken together, the relevance of nail metabopsy 
are emphasized in the context of screening for IMDs such as hyperhydroxyprolinemia 
and organic aciduria. In the future, they could be explored at preclinical and clinical 
levels for early detection of IMDs and the development of mimetic drugs against IMDs.   
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