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Recently a C>T SNP at position −169 (rs7528684) in the promoter region of the FCRL3
gene was shown to be associated with systemic lupus erythematosus (SLE), rheumatoid
arthritis (RA), and other autoimmune disorders in a Japanese population (1,2). The −169C
allele, which was overrepresented in SLE patients confers a more orthodox consensus
binding site for the NF-kB transcription factor, increasing promoter activity in vitro and
upregulating FCRL3 mRNA transcription. However, the relationship between −169CT
alleles and FCRL3 expression on the B cell surface has remained unexplored. Since there is
a strong association between the −169CT alleles and FCRL3 mRNA expression, we used a
newly developed anti-FCRL3 monoclonal antibody (3D2) (3) to explore the relationship
between the −169CT alleles and FCRL3 protein expression on B lymphocytes from disease-
free individuals and SLE patients with inactive disease.

To investigate whether FCRL3 surface expression varies according to the allele status of the
−169CT polymorphism, venous blood samples from 40 normal donors were stained using
3D2 and an isotype-matched antibody control for analysis by flow cytometry. Figure 1A
demonstrates that CD19+ B cells from CC homozygotes expressed significantly higher
levels of FCRL3 than B cells from TT homozygotes (p < 0.0001), with CT heterozygotes
expressing intermediate levels (p < 0.0001, TT vs CT). These results are consistent with
previous mRNA transcription data showing that CC homozygotes expressed higher levels of
FCRL3 mRNA than TT homozygotes (1). Importantly, these data indicate that FCRL3
protein levels may be regulated by NF-kB in an allele-dependent fashion. In addition, our
study group included both African American and European American donors. Since
expression levels did not segregate by ethnicity, this suggests that FCRL3 expression levels
do not vary across these ethnic study groups.

We also examined FCRL3 surface expression on B cells from 18 SLE patients with
quiescent disease. Our results showed no significant variation of expression between SLE
patients and healthy volunteers (Figure 1B). As with normal donors, B cells from SLE CC
homozygotes expressed higher levels of FCRL3 than TT homozygotes (p < 0.0015).
However, there was no significant difference in expression between SLE and normal
homozygotes of the same genotype (Figures 1A and 1B).
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Given the impact of the FCRL3 −169CT SNP on receptor protein expression in B cells, its
location in an SLE-linked genetic locus, and its association with SLE in Japanese, we
investigated whether these alleles are associated with SLE in African Americans and
European Americans (4–6). 472 African American SLE patients and 418 matched controls,
as well as 574 European American SLE patients and 586 matched controls were genotyped
by pyrosequencing. Data analysis indicated no significant difference in genotypes or allele
frequency distribution between SLE and control donors in either ethnic group (Figure 1C).
An investigation of other SNP genotypes in the FCRL3 promoter (rs945635 and rs225828),
and in the coding region (rs944627) also failed to show an association with SLE in our
cohorts (data not shown). Therefore, these results suggest that the FCRL3 −169CT alleles
are not associated with SLE in our African American and European American cohorts. Since
the results of individual studies may be explained by a lack of sufficient power to detect an
effect, we performed a meta-analysis that included data from the four published studies of
the −169CT alleles in SLE (1,7–9). Using a random effects model our analysis failed to
show any significant effect in Caucasians (European Americans and Spanish; N = 2,220; OR
= 1.0478, p = 0.45; 95% CI 0.9304–1.180) (8,10) or Asians (Japanese, Koreans, Chinese; N
= 4,267; OR = 1.0616, p = 0.412; 95% CI 0.9204–1.2244) (1,7,9). Therefore, given the
significant association seen in the Japanese study, our analysis suggests that the genetic
effect of the −169CT SNP does not extend to the pan-Asian group examined or other ethnic
groups.

Although its ligand(s) remains unknown, it is clear that the −169CT NF-kB site in the
FCRL3 promoter significantly alters surface expression levels of FCRL3 in B cells
suggesting that, along with its tyrosine-based functional potential, this polymorphism could
have an important influence on immune regulation (11). However, in contrast to previous
results indicating an association between −169CT alleles and SLE in Japanese, our data
show no association between these SNP alleles and SLE in African Americans or European
Americans. Similar variation in genetic effects across different ethnic groups have been
observed in many studies and likely reflect the involvement of multiple immunologic
pathways characteristic of complex genetic traits (for example, PADI4 found only in
Japanese RA, and PTPN22 found only in Caucasian RA and SLE) (12–16). Moreover,
recent studies of SLE and the −169CT alleles in other ethnic groups failed to show a genetic
effect (7–9). While individual studies may have lacked sufficient power to detect an effect,
our meta-analysis combining several study groups also failed to show an effect in Asians
and Caucasians.

In conclusion, our data indicate that the FCRL3 −169CT SNP induces differential protein
expression levels in healthy individuals and SLE patients, but does not appear to be an SLE
susceptibility factor in African Americans or European Americans.
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Figure 1.
Association of FCRL3 expression with −169CT alleles. African American and European
American SLE patients that met the ACR 1997 revised criteria, and matched healthy
controls were recruited by the faculty of the Division of Clinical Immunology and
Rheumatology at UAB. A, MFI Ratio is the ratio of the mean fluorescence intensity staining
of the anti-FCRL3 mAb (3D2) and a mIgG isotype-matched control. For TT vs CC and TT
vs CT p < 0.0001 (Student's t-test). B, for TT vs CC and TT vs CT, p < 0.0015. C, for
genotype distribution in controls vs SLE, p = 0.142 (African Americans) and p = 0.755
(European Americans) (2 × 3 Chi Square). For allele frequency distribution, p = 0.122
(African Americans) and p = 0.505 (European Americans) (Fisher's Exact Test).
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