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To the Editor,

We have recently identified four novel genomic loci influenc-
ing gout susceptibility at the genome-wide significance level
(P<5.0%x107®) via genome-wide association study (GWAS)
meta-analyses of clinically defined gout with more finely
differentiated subtypes in Japanese cohorts [1]. However,
there are many loci that are inconclusive but suggestive of
an association with the risk of gout. This prompted us to
carry out a meta-analysis using previous gout GWASs of the
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Japanese [1] and the Taiwanese [2] populations. Integration
of the results allowed us to focus on 11 SNPs (P< 1.0 107
in the Japanese populations in our previous study [1]), for
which information for conducting a meta-analysis was avail-
able (Supplementary Table S1). As described below, we suc-
cessfully identified, for we believe the first time, two loci
associated with the risk of gout at a genome-wide level of
significance.

Details of the study participants, including a total of
3800 gout cases and 6625 controls (Japanese: 3053 cases
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Table 1 Two gout loci that were revealed by a meta-analysis using the Japanese and the Taiwanese populations
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TA1, effect allele of which the frequencies are shown in the “Case” and “Ctrl” columns; A2, non-effect allele

£SNP positions are based on NCBI human genome reference sequence Build hg19

#When heterogeneity was revealed by statistical testing (HetP <0.05), we implemented the DerSimonian and Laird random-effects model; otherwise, we used the inverse-variance fixed-effects

model

Information on all SNPs analyzed in this study is shown in Supplementary Table S1

SNP single-nucleotide polymorphism, Chr chromosome, Ctrl control, OR odds ratio, CI confidence interval, HetP heterogeneity P value

and 4554 controls; Taiwanese: 747 cases and 2071 con-
trols), were described previously [1, 2]. Regarding the 11
SNPs potentially associated with gout, we obtained asso-
ciation summary statistics data of the SNPs from the pub-
lished two GWASSs and combined them. Our meta-analysis
of gout revealed genome-wide significant associations of
rs16998073-T (T/A: major allele is A) [intergenic between
PR/SET Domain 8 (PRDMS) and fibroblast growth factor 5
(FGF5)] and rs10847689-C (C/T: major allele is T) [intronic
in MLX interacting protein (MLXIP)] with decreased
[odds ratio (OR)=0.835, P=3.02x 107%] and increased
(OR=1.202, P=3.67 x 107%) the risk of gout, respectively
(Table 1).

Having proceeded on the assumption that the nearest
genes to the identified SNPs were likely candidates for cau-
sality, our results strongly support the associations of FGF5
and MLXIP with the risk of gout, a urate-related disease.
These findings agree with those of recent studies, including
our own, which identified FGF5 as a serum urate-affecting
gene [3]. In a previous frans-ancestry GWAS of serum urate
in 457,690 individuals (including subjects with European
ancestry, East Asian ancestry, African Americans, South
Asian ancestry, and Hispanics) [4], near loci of the two
SNPs we herein focused on (rs10857147 and rs148015593
of which the nearest genes are FGF5 and MLXIP, respec-
tively) were found to be associated with serum urate. The
previous study also calculated the gout ORs of their effect-
allele {rs10857147, OR=1.04 [95% confidence inter-
val (CI), 1.01-1.07]; rs148015593, OR=1.06 (95% ClI,
1.04-1.09)}; however, their effects on the risk of gout have
hitherto been unclear. We herein provide the first genetic
evidence to suggest the pathophysiological importance of
MLXIP in the context of gout. MLXIP encodes glucose-
sensitive transcription factor, which is involved in energy
metabolism, including the activation of the pentose phos-
phate pathways [5] that stimulates de novo purine nucleotide
synthesis. Genetic variations in MLXIP may thus influence
the endogenous production of uric acid.

Interestingly, although information on blood pressure was
not available in this study, the SNP rs16998073 (upstream of
FGF5) was reportedly associated with hypertension suscep-
tibility in East Asians [6], in addition to its association with
gout as found in this study. Of note, whereas the rs16998073-T
allele was associated with a lower risk of gout as shown here,
the minor allele (rs16998073-T) is reportedly associated with
increased risk of hypertension. These relationships are seem-
ingly paradoxical, given that the elevation of serum urate levels
has been thought to be a potential cause of the development of
hypertension (although this causality is not conclusive: some
Mendelian randomization studies do not support a causal role of
serum urate in hypertension [7]). However, such cases can occur,
since the influences of a genetic variation on metabolic syn-
drome components are not always entirely positive or negative.
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For example, despite a positive association with higher triglyc-
eride levels and the risk of dyslipidemia [8] as well as gout [1],
an SNP (rs1260326) in the glucokinase regulator (GCKR) gene
is reportedly protective against type 2 diabetes [8, 9], suggest-
ing the presence of a complex relationship between the compo-
nents of this metabolic syndrome and their genetic influencers.
Hence, via extremely different (independent) molecular bases,
genetic variation in FGF5 may influence the risk of gout and
hypertension. There is as yet little molecular evidence to support
the role of FGF5—a secretory signaling protein [10]—in the
pathogenesis of hyperuricemia/gout as well as hypertension. To
address these open questions, further investigations are needed
into how the genetic variation in FGF5 can affect the biologi-
cal mechanisms related to urate handling or uric acid-mediated
inflammatory processes as well as blood pressure.

In conclusion, our results indicate the significant associa-
tion of FGF5 and MLXIP with gout susceptibility. While
further studies are required to clarify this notion, our find-
ings should contribute to a better understanding of the patho-
physiology of gout.

Supplementary Information The online version contains supplemen-
tary material available at https://doi.org/10.1007/s13577-021-00665-2.
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