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of the AATD patient population sequenced using 
whole-genome sequencing technologies (i.e., 
AllofUS).169  Additional detailed biochemical/

functional characterization of AAT variants are 
essential to understand the comprehensive genotype 
to phenotype landscape of variant AAT in response 
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to different tissue environments as we have shown 
for CFTR1 and NPC14,5 from genetic, epigenetic 
and therapeutic perspectives. We anticipate a major 
component of AATD treatment in the future will be 
a genotype first approach revealed by whole-genome 
sequencing efforts that help us to understand not 
only an individual’s AAT genotype but integrate that 
genotype with the many divergent basic and clinical 
features of disease reflected in the genetic diversity of 
the rest of the genome that make each one of us unique. 
These data will allow us to computationally formulate 
a common multi-dimensional framework to prioritize 
disease features that need to be corrected as well as 
their short- and long-term impact on the patient. 

Put in another way, success will come from not only a 
deep understanding of the phenotype transformation 
driving disease in response to a patient’s unique AAT 
genotype, but will likely be influenced by multiple non-
AAT alleles that contribute to the modifier environment 
that is, like AAT specific alleles, also unique to each 

individual harboring disease. Characterizing this 
complex interplay of patient specific genomics with 
their unique phenomics (Figure 4) in the context of 
environmental factors such as smoking, air quality 
and life-style will contribute to a more globalized 
understanding of each patient as an individual for 
personalized treatment. Digitizing AATD in the 
context of multi-dimensional layers of -omics matrices 
as performed using GRP-ML and rapidly advancing 
deep learning technologies18,20 we predict will bring 
a new era of personalized medicine to AATD patient 
health and disease management. These are not 
insurmountable goals given the rapid advances now 
beginning to drive the future of deep medicine,19 one 
that embraces the need for active patient involvement 
in all aspects of therapeutic development, as the SCV 
strategy is about “this is me.”1
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