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Introduction

HLA matching is crucial for solid organ transplant survival, but it is not the only important factor in determining the successful outcome of a transplant. Several
independent studies identified genetic variants of Apolipoprotein L1 (APOL1, 22q12.3), LIM zinc finger domain containing 1 (LIMS1, 2g12.3) and 3’-UTR low
expression variant of HLA-G (G+3196, 6p22.1) as either contributing to allograft failure or correlated with the risk of allograft rejection, when present as
homozygous.

Out of these, APOL1 has been studied most extensively. APOL1 G1 and G2 variants (G1a-rs73885319, G1b-rs60910145 and G2-rs71785313) are associated with
an increased risk of developing chronic kidney disease [1-3] and commonly referred to as renal risk variants (RRV). Additionally, transplanting kidneys carrying
two RRVs was associated with a higher risk of an earlier allograft failure. In three studies of deceased donor transplants, the risk of graft failure ranged from
2,05 to 3,84 at 24- or 36-month post transplantation follow-up [4-6]. Because of the potential risk of kidney disease associated with RRVs, decision of kidney
donation might potentially also carry risk for living donors [7]. Broad studies evaluating risk of living kidney donations for donors carrying two RRVs are
underway [8].

Transplanting kidney to a recipient homozygous for LIMS1 mismatch at rs893403 might result in genomic collision and production of anti-LIMS1 antibodies,
leading to a chronic rejection. The genomic collision at chromosome 2q12.3, leads to a risk of rejection that is nearly 60% higher than the risk among donor—
recipient pairs with non-collision genotypes [9]. LIMS1 genomic collision would be expected to occur in approximately 12-15% of transplants from unrelated
donors among individuals of European and African ancestry. Increased risk for chronic T-cell mediated rejection in LIMS1 collision background was later
reported in another study by Caliskan et al. [10].

HLA-G is a well-established modulator of the immune response and increased expression of HLA-G was shown to increase allograft acceptance [11]. High-
expression variant of HLA-G reduces the risk of rejection by 66,9%, compared to the low-expression variant (rs1610696 C>G), carrying single nucleotide change
in 3’-UTR in position +3196 [12].

The relevance of the high-risk variants is supported by their strong penetration across different populations. These variants are present at ca. 40% among
individuals of European and African ancestry (LIMS1), 35% among African Americans (APOL1) and 20-30% among individuals of European, African and Asian
ancestry (G+3196).
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Conclusions and major takeaways
* We developed a rapid test for detection of high-risk variants of APOL1 (G1 and G2), LIMS1 (rs1610696 C>G) and G+3196, and confirmed its accuracy on 110
samples.

* Growing evidence suggests that additional factors, other than classical HLA genes, such as APOL1, LIMS, and HLA-G expression variant (G+3196) could have an
effect on allograft failure or rejection. The relevance of these factors is supported by the high frequencies of their risk variants across different populations.

* Inclusion of these risk variants, in addition to HLA typing, provides a more comprehensive transplant care, from better pre-transplant matching to post-
transplant surveillance and guidance in administration of immunosuppressives.

* All the above make APOL1, LIMS1 and G+3196 valuable targets for personalized medicine.
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