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Kidney transplantation beyond HLA. APOL1 testing by qPCR

Outline

• What is APOL1

• Why is APOL1 important in the context of renal transplantation?

• APOL1 typing test in QTYPE® product family

• APOL1 typing of clinical samples collected from African American kidney transplant recipients



- Functions as a membrane anion channel

- Involved in innate immunity 

- Highly expressed in response to viral infection and inflammation

APOL1 structure
Jha et al. 2019 FEBS J;10.1111/febs.15133 

APOL1- apolipoprotein L1- is involved in innate immunity
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APOL1 variants are associated with high risk of kidney injury

Variant 
Position

Wildtype Variant Allele name Haplotype Freq. in individuals of

African ancestry
Freq. in individuals of

European ancestry

c. 1024 A G G1a G1ab

G1a (infrequent)

0,22
0,02

0
0

c.1152 T G G1b G1ab 0,22 0

c.1164_1169 TTATAA DTTATAA G2 G2 0,13 0
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Olivier Gribouval et al. Nephrol Dial Transplant (2018) 1–9 

LR- 0 or 1 risk variant; HR- 2 risk variants

- Higher frequency of 2 risk variants among Focal Segmental
Glomerulosclerosis (FSGS) patients from French West Indies (60%)
than in controls (13.5%) (odds ratio, OR 9.6)

- High risk APOL1 genotypes associated with Chronic Kidney Disease
(CKD) and faster progression to End Stage Kidney Disease (ESKD)

APOL1 variants are associated with high risk of CKD and FSGS

Studies in other populations show even higher risk in the APOL1 G1/G2 
background when pre-existing conditions present:
- Hypertensive nephrosclerosis (OR: 17)

- HIV‐associated nephropathy (OR: 29) (Kopp (2011) J Am Soc Nephrol. 22:2129‐2137)

- High risk APOL1 genotypes = 2 risk variant present, i.e.
G1/G1, G2/G2 or G1/G2
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Reeves-Daniel et al. (2011) Am J Transplant. 11: 1025–1030

APOL1 risk variants increase the risk of allograft failure

Allograft survival

- Kidneys from deceased donors harboring two APOL1 risk
variants were associated with shorter allograft survival
compared to those with zero or one risk variant

- Depending on the study hazard ratio varies between 2 and 3.8
(Reeves-Daniel et al. (2011) Am J Transplant. 11: 1025–1030)

• Testing for APOL1 in transplant donors will identify kidneys with high 
risk of CKD
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QTYPE APOL1 – APOL1 typing by qPCR

• We have developed qPCR tests for the APOL1 typing

• Chemistry and interpretation as for QTYPE 11

• Following additional validation it can work as an integral part of QTYPE
11 or as a stand-alone test

Variants targeted:

• We have developed qPCR tests for the APOL1, allowing for detection of the presence of the wild-type or the
risk variant in each of the polymorphic sites: G1a, G1b and G2
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QTYPE APOL1 test clearly discriminates positives and negatives
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• Each reaction contains primer pairs and a reporter
TaqMan® probe designed to specifically bind the APOL1
variants and, additionally, an internal control

• The results are reported as a function of final
fluorescence (FF) and Cq obtained for APOL1 variant,
relative to the FF and Cq for the internal control (rFF and
rCq, respectively)

• The assay allows for a good resolution between positive
(green) and negative (red) signals and facilitates fully
automated solution

• rFF thresholds and rCq cut-offs are set for each reaction
separately and are shown in the graphs
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• This study involved APOL1 typing of 124 samples from African-American kidney transplant recipients

• DNA was extracted from blood samples

• All samples were typed using our APOL1-typing plate. Accuracy was verified by sequencing on a subset of
the samples (n=25)

• We analyzed the frequency of the APOL1 risk variants in the AA transplant recipients cohort

• We compared these results to results obtained for a random cell line panel from our IHW collection (n=112)

QTYPE APOL1 test – pilot study
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Frequency of G0 (Wt), G1 and G2 alleles in AA kidney
transplant recipients' samples and the cell line samples

QTYPE APOL1 test allows for detection of all three risk variants

• Also higher compared to numbers reported previously by others for the general African American population: 
0,35 for >=1 risk variants and 0,14 for 2 risk variant present (Limou et al. (2014) Adv Chronic Kidney Dis. 21: 426–433)

• Our results show higher frequency of the G1/G2 renal risk variants among 
AA kidney transplant recipients, compared to the random cell line panel
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• AA kidney transplant recipients showed high
frequency of homozygosity and compound
heterozygosity, which were shown to be associated
with a high risk of kidney injury

The test allows for detection of homozygotes and compound heterozygotes

We detected rarely observed G1a-homozygous and G1b-
heterozygous genotype.
Accuracy of APOL1 typing for this sample was confirmed 
by sequencing.
G1a in the absence of G1b is infrequently detected (freq. 
of 0,02 among AA) (Limou et al. (2014) Adv Chronic Kidney Dis. 21: 426–433)

• Overall, our observations of the high frequency of 2 risk variants among kidney transplant recipients are in line with
the previously reported association between the APOL1 G1/G2 variants and kidney injury.

• The results obtained in this study provide functional validity for our APOL1 typing assay.
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Conclusions

• G1 and G2 sequence variants are associated with increased risk of CKD and FSGS.

• Kidneys from deceased donors harboring two APOL1 risk variants are associated with shorter allograft survival.

• We have developed a rapid qPCR-based test for APOL1 renal risk variant typing. Accuracy of the typing was
confirmed by sequencing.

• The test allows for detection of all 3 risk variants and zygosity reporting.

• APOL1 typing of AA kidney transplant recipients showed high occurence of 2 APOL1 renal risk variants, in
agreement with the known association of high-risk APOL1 genotypes with renal unjury.

• This pilot study has demonstrated potential applications both for QTYPE 11 but also for a new standalone
product. Additional validations are required prior to approval for routine use as an In Vitro Diagnostic.

• APOL1 is an attractive target for personalized medical care

– Patients and donors with 2 risk variants should undergo closer follow-up checks, adhere to more protective
lifestyles

– Recipients with pre-existing conditions offered kidney from donors with 2 risk variants should be closely
monitored

Kidney transplantation beyond HLA. APOL1 testing by qPCR
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