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Apolipoprotein G1 and G2 Variants
May Partially Explain a Higher
Prevalence of Lupus-Nephritis ESRD
in African Americans

Written by Rita Buckley

African Americans suffer from lupus-related kidney failure
at higher rates compared with individuals without recent
African ancestry [Byrne C et al. Am J Kidney Dis 1994;
Satko SG et al. Kidney Int Suppl 2005]. Robert P. Kimberly,
MD, University of Alabama at Birmingham, Birmingham,
Alabama, USA, presented findings from A National
Consortium to Explore the Genotypic Basis for End-Stage
Renal Disease (ESRD) in Lupus [1RC2-AR058951; P01-
AR049084; P01-AI083194].

To untangle biological and socioeconomic factors, the
researchers took a genetic approach, comparing people of
African American ancestry with lupus/ESRD to those with
lupus and no nephritis.

The G1 and G2 coding variants in the apolipoprotein L1
gene (APOLI) are strongly and reproducibly associated
with focal segmental glomerulosclerosis, HIV-associated
collapsing glomerulopathy, and hypertension-attributed
ESRD in African Americans [Genovese G et al. Science 2010;
Tzur S et al. Hum Genet 2010]. To explore the role of APOL1
in lupus nephritis (LN)-related ESRD, the Consortium
tested for associations between APOLI risk variants
and LN-ESRD in a national sample of unrelated African
Americans with systemic lupus erythematosus (SLE).

The sample included 668 African American subjects with
LN-ESRD (456 with kidney biopsy documentation, 212
physician-reported) and 697 African American subjects
with longstanding SLE lacking LN (mean duration of
disease was 10.1 years). In cases with LN-ESRD, 87.1% were
female, 89% received cytotoxic therapy, mean + SD age at
SLE onset was 26.6+0.4 years and duration of SLE diagnosis
to ESRD was 7.2+0.3 years with the median at 5 years. In
non-nephritis SLE subjects, 93.5% were female with SLE
onset at 35.2+0.8 years of age.

Contrasting all cases with and without ESRD, APOL]I risk
variants were significantly associated with LN-ESRD (OR,
2.35;95% CI, 1.77 to 3.3; p=4.25E"); significant differences
in association were not observed when comparing
cases with or without kidney biopsy documentation to
SLE subjects without LN. The duration of SLE onset to
ESRD for those with the G1/G2 variants was 5.49+0.54
years (median=4). For those without the variants, it was
7.78+0.37 years (median=6; p<0.05).
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The study demonstrates strong association between
both APOLI G1 and G2 variants and LN-associated
ESRD in African Americans. It appears likely that APOL1
G1 and G2 coding variants, which are rare in European
populations, contribute to nephropathy progression in
LN-ESRD, as well as other nondiabetic etiologies of ESRD.
These variants and their higher prevalence in those with
African ancestry may explain, in part (Figure 1), a higher
prevalence of severe LN in African Americans.

Figure 1. The Genetic Load Associated with Lupus in
African Americans.
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Nine SNPs shown to be associated with lupus in African Americans.*

*Source: Vaughn SE et al. J Leukoc Biol 2012. SNP=single-nucleotide polymorphism.
Reproduced with permission from RP Kimberly, MD.

Genetic Variations Do Not Account for
Variable Response to Mycophenolate
Mofetil in Lupus Nephritis

Written by Wayne Kuznar

Genetic testing for variants of inosine monophosphate
dehydrogenase (IMPDH) isoforms will not predict
clinical response to mycophenolate mofetil (MMF) in
the treatment of lupus nephritis.

The Study of Mycophenolate Mofetil in Management
of Patients with Lupus Nephritis [ALMS] demonstrated
the efficacy of MMF for induction and maintenance
of response in lupus nephritis, but response was not
uniform, leading to a search for predictors of efficacy. The
work was supported by a National Institutes of Health
grant (5R01AR55088 to Robert Clancy).

Noa Schwartz, MD, New York University, New York, New
York, USA, described MMF as a prodrug of mycophenolic
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acid (MPA), an inhibitor of IMPDH. IMPDH is the rate-
limiting enzyme in the de novo biosynthesis of guanine
that drives inosine monophosphate to xanthosine
monophosphate with the reduction of nicotinamide
adenine dinucleotide (NAD) to NADH. Inhibiting IMPDH
prevents the formation of guanine, a crucial component of
DNA and RNA through the de novo pathway.

The pathogenesis of systemic lupus erythematosus (SLE)
is based on the hyperactivity of both T cells and B cells.
Lymphocytes are dependent solely on the de novo pathway
for purine production—the same pathway that is inhibited
by MME It is thought that MMF’s inhibition of purine
production prevents overstimulated SLE lymphocytes
from overproliferating, thus attenuating inflammation as
well as disease progression.

MMF has been found to affect other aspects of the
inflammatory process. By impairing the production of
guanosine triphosphate, MMF attenuates the pathway
leading to nitric oxide (NO) production. Therefore, it might
be possible to assess the effectiveness of mycophenolic
acid at the molecular level by measuring serum NO.

The 2 known isoforms of IMPDH are IMPDH 1, a
constitutive enzyme found in most cell types, and IMPDH
2, which is inducible and found mostly in lymphocytes.
Both isoforms have many single nucleotide polymorphism
(SNP) variations. One specific SNP of each was chosen to
study: the rs2278294 from IMPDHI and rs11706052 from
IMPDH2. Both candidate SNPs have been described as
being significant in predicting clinical response to MME

The IMPDHI1 SNP has been found to be inversely associated
with the incidence of biopsy-proven acute rejection
post-transplantation [Wang J et al. Clin Pharmacol Ther
2008; Gensburger O et al. Pharmacogenet Genomics
2010]. A variation in the IMPDH2 SNP associates with a
higher risk of acute rejection in renal transplant recipients
[Winnicki W et al. Pharmacogenomics J 2010; Griny6 J et
al. Transpl Int 2008]. Its presence is therefore thought to
diminish the effect of MME

To determine whether the variants of IMPDH associate
with clinical response to MMF as well as produce the
expected molecular response in subjects enrolled in the
ALMS study, DNA and blood samples were obtained from
66 participants for evaluation of genetic variation and
serum NO levels. Patients were stratified into 2 groups:
Group 1 consisted of responders to MMF at induction
and nontreatment failures at maintenance, and Group 2
consisted of nonresponders at induction and treatment
failures at maintenance.

The distribution of the variant alleles for IMPDHI1 and
IMPDH2 were similar in all subjects regardless of their
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eventual response to MMF therapy. For the IMPDH1
1s2278294, the distribution of variant alleles was similar
in Groups 1 and 2 (allelic frequency, 45.0% vs 46.4%,
respectively; Figure 1). Similar results were observed
when the analysis was restricted to Hispanics. For the
IMPDH2 1rs11706052, no association was observed
between Groups 1 and 2 (allelic frequency, 7.8% vs 7.1%).
There was also no association between genotypes at
rs2278294 and NO levels (Figure 2).

Figure 1. Distribution of Variant Alleles for the IMPDH1
Variant rs2278294.

Total Patients Hispanic Patients
Group 1 Group 2 Group 1 Group 2
Variant 45 13 Variant 3 8
Common % 15 Common 3 10
Allelic 45.0% 464% 45.7% 44.4%
frequency p=0.895 p=0.921

IMPDHI1=inosine monophosphate dehydrogenase.

Figure 2. Nitric Oxide Levels Independent of Genetic
Variation at IMPDH]1.
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IMPDHI=inosine monophosphate dehydrogenase; NO=nitric oxide.
Reproduced with permission from N Schwartz, MD.

The data indicate that genetic variations at IMPDH1 and
IMPDH?2 do not account for the variability in response to
MMEF nor are they reflected in serum NO levels. As such,
genetic testing of these alleles cannot be recommended for
predicting the efficacy of MMF in lupus nephritis.
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