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INTRODUCTION 
Despite the refinement of HLA matching strategies, 40% of kidney allografts failed within 10 years of transplantation. The main cause is
chronic graft rejection, an immune reaction mounted by the recipient (R) against the graft. Recent studies demonstrate that the entire
genome, and not only the HLA locus, influences specifically the R’s immune response to the donor (D) graft. We published the allogenomics
mismatch score (AMS) in 2016 to access risk of chronic graft loss from R with living donors. At that time, given technical constraints
associated with sequencing technics we cannot evaluate with AMS the risk for any transplants. Nanopore give us the ability of gaining such
information with versatility, rapidity of sequencing within the same assay producing HLA sequences for any type of kidney transplantation.
We evaluate the ability of Nanopore sequencing with adaptive sampling to reach sufficient information for rapid AMS generation compared to
standard methods (Exome sequencing, Illumina, Short read sequencing) we published.

RESULTS

We showed that nanopore sequencing is the genuine technology for Allogenomics score generation (feasibility, versatility, rapidity…)
We can refine the adaptive sampling target regions (currently large with 390 MB conditioned by AS, in comparison to illumina SR  regions 35 MB, ) to increase Read Depth
The nanopore technology could cope for the emergency of kidney Tx beyond having the potential for HLA typing
Nanopore sequencing can estimate the afAMS therefore providing a quality metrics of non-HLA mismatches for a given D/R pair (beyond their mere identification/list)
This pledge for the development of Nanopore sequencing at the HLA laboratory in order to provide tools and metrics that can potentially refine graft allocation strategies and long-term 
risk of chronic rejection

Current direction and CONCLUSION
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MATERIAL AND METHODS

The Allogenomics model and its AMS (allogenomics Mismatch Score) Female
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Creatininemia ~ Allogenomics mismatch score
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Graft function (eGFR) ~ Allogenomics mismatch score
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R2 adj= 0.01
P Value=0.25
Pearson=-0.24

R2 adj= 0.07
P Value=0.12
Pearson=-0.32

R2 adj= -0.01
P Value=0.43
Pearson=0.16

R2 adj= 0.01
P Value=0.26
Pearson=0.24

R2 adj= 0.18
P Value=0.02
Pearson=0.46
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R2 adj= 0.12
P Value=0.05
Pearson=-0.40

Validated and consistent results over three independent cohorts

September 2016

Reindl-Schwaighofer et al, Lancet 2019

S1 : lowest nsSNP count

S4 : highest nsSNP count

Survival graft
correlate to  nsSNP
AMS , survival 

Allogenomics and AMS generation with Nanopore 
adaptive sampling  to circumvent the time constraint?

Technical details

2 µg of DNA
flow cell type : R9.4.1
ligation Kit : SQK-LSK 110
Adaptive sampling bed targeting 12% of the hg38 genome
NVIDIA Quadro RTX 6000

Pipeline :
Basecalling with Guppy
Alignement with minimap2
SNV calling with PEPPER-Margin-DeepVariant

2 x 24h sequencing on Minion

Oxford Nanopore Technologies products are not intended for use for health assessment or to diagnose, treat, mitigate, cure, or prevent any disease or condition. 


