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Identification of a disease-associated
germline mutation (A64T) of the ring finger
protein 186 gene (RNF186) in Korean
patients with ulcerative colitis
Ulcerative colitis is a major type of inflammatory bowel dis-
ease characterized by chronic idiopathic mucosal inflamma-
tion in the rectum to the colon. Patientswith ulcerative colitis
exhibit a life expectancy of five years shorter than the general
population, and within five years of diagnosis, 7% undergo
colectomy. As of 2023, the global prevalence of ulcerative
colitis is estimated tobehigher thanfivemillioncases, and the
incidence rate is increasing. However, the precise etiology
remains unclear.1 A previous genome-wide association study
(GWAS) reported that the ring finger protein 186 gene
(RNF186) is a potent pathogenesis-related factor of ulcerative
colitis. RNF186 protein plays a pivotal role in intestine ho-
meostasis through the regulation of the expression of occlu-
din, a major gut barrier component, by polyubiquitination.
Moreover, the colitis symptomsofRNF186 geneknockoutmice
weremore severe comparedwithwild-typemice. In addition,
the two genetic variants A64T (rs41264113) and R179X
(rs36095412) that result in an altered form of RNF186 protein
were shown to be associated with the pathomechanism of
ulcerative colitis in a Caucasian population.2,3 Additionally,
both the A64T and R179X variants result in changes in amino
acids in the protein. However, the A64T variant confers sus-
ceptibility to ulcerative colitis, while the R179X variant con-
fers resistance to ulcerative colitis.

These conflicting results suggest the need for further
exploration of the effects of these variants in colitis patients.
To evaluate the associations between the two genetic vari-
ants, A64T (rs41264113) and R179X (rs36095412), and ulcera-
tive colitis in clinical patients, we investigated the genotype
and allele distributions of these variants in the RNF186 gene in
Korean ulcerative colitis patients and matched controls using
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amplicon sequencing. In addition, we performed an associa-
tion analysis to determine the relationship between the ge-
netic variants and ulcerative colitis. Furthermore, we
collected genetic information on A64T (rs41264113) and
R179X (rs36095412) inEast andSouthAsian populations,which
are similar ethnic backgrounds, from1000GenomesProject to
evaluate the associations between the genetic variants and
susceptibility to ulcerative colitis.

A total of 156 individuals were included in the associa-
tion analysis (Table S1). The 79 ulcerative colitis patients
included 28 females and 51 males. The 77 healthy controls
included 31 females and 46 males. The two groups exhibi-
ted a similar distribution of sex (p Z 0.535). The mean age
at diagnosis of ulcerative colitis patients was 40.00 � 15.27
years, and the mean age of healthy controls at sample
collection was 38.69 � 13.58 years. The mean age was
similar in the two groups (p Z 0.571).

To evaluate the associations between the two genetic
variants A64T (rs41264113) and R179X (rs36095412) and
ulcerative colitis, we performed amplicon sequencing and
carried out a caseecontrol association study. The detailed
location of the two genetic variants is shown in Figure 1A.
Noticeably, the A64T variant was observed only in two ul-
cerative colitis patients (Fig. 1B), with low genotype (2.5%)
and allele (1.3%) frequencies (Table S2). These two ulcer-
ative colitis patients, females aged 25 and 45, respectively,
had no comorbidities (Fig. 1C). We did not find R179X var-
iants in ulcerative colitis patients and matched controls in
the Korean population (Table S2). In addition, we did not
observe R179X variants in the South and East Asian popu-
lation, which has a similar ethnic background to the Korean
population.

To evaluate the association of A64T (rs41264113) ge-
netic variants with susceptibility to ulcerative colitis in
larger populations, we collected data on the genotype and
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Figure 1 Identification of A64T germline mutation in RNF186 gene in ulcerative colitis patients. (A) Schematic map of RNF186
gene and the locations of the two genetic variants, A64T (rs41264113) and R179X (rs36095412). The open reading frame (ORF) is
indicated by a gray block (681 bp). The 50 untranslated region (UTR) and 30 UTR are indicated by white blocks. The edged horizontal
bar indicates the regions sequenced (921 bp). (B) Electropherograms of the A64T germline mutation in RNF186 gene in ulcerative
colitis patients. (C) Detailed information on two ulcerative colitis patients carrying the A64T germline mutation. (D) Comparison of
the genotype distribution of the A64T germline mutation of the RNF186 gene in Korean and South/East Asian populations. RNF186,
ring finger protein 186 gene; RING, ring finger domain; TM1, transmembrane domain 1; TM2, transmembrane domain 2; CTL,
healthy controls; Mut1, ulcerative colitis patient 1 carrying A64T germline mutation; Mut2, ulcerative colitis patient 2 carrying A64T
germline mutation; Korean_HC, Korean healthy controls; Korean_UC, Korean ulcerative colitis patients.
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allele distributions of the A64T (rs41264113) variant in
South and East Asian populations, which have a similar
ethnic background to the Korean population from the 1000
Genomes Project database. A64T heterozygotes are highly
observed among Korean ulcerative colitis patients (2.5%)
compared with South (0.2%) and East (0%) Asian pop-
ulations (Fig. 1D and Table S2). Compared with ulcerative
colitis patients, South Asian individuals showed signifi-
cantly different genotype and allele distributions of the
A64T (rs41264113) variant of the RNF186 gene (p < 0.05).
In addition, East Asian patients showed significantly
different allele distributions of A64T (rs41264113) in
RNF186 gene compared with ulcerative colitis patients
(p < 0.05) (Table S2).
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In the present study, we investigated the genetic distribu-
tions of the two genetic variants A64T (rs41264113) and R179X
(rs36095412) in the RNF186 gene and performed association
analysis to identify the relationships between these genetic
variants and susceptibility to ulcerative colitis. The R179X
variant was not found in either ulcerative colitis patients or
matched controls. The A64T genetic variant was found only in
ulcerative colitis patients (Table S2). In addition, the A64T
variant showed significantly different genetic distributions
between Korean ulcerative colitis patients and East/South
Asian populations. These results indicate that the A64T ge-
netic variant may be a genetic susceptibility factor for ulcer-
ative colitis in the Asian population. Furthermore, because of
the very low frequency of the A64T variant in control pop-
ulations (<1 %), the A64T variant is better classified as a mu-
tation rather than a polymorphism in the Asian population. To
date, the germline mutations that cause ulcerative colitis
have not been identified. In the present study, we report the
RNF186 germline mutation as an ulcerative colitiserelated
germline mutation. Further study of this variant in a larger
group is highly desirable to validate the causality of this mu-
tation. Both variants result in changes in the structure and
function of the protein; however, the effects of each variant
arecontroversial.1,2 Theseconflicting results suggest theneed
for furthervalidationoftheeffectsofthesevariantsonclinical
outcomes in ulcerative colitis patients.

The GWAS analysis follows the “common diseaseecommon
variant” hypothesis.5 Thus, rare variants with a minor allele
frequency of less than 5% are removed during the quality
control process to conduct further analysis. Previous studies
on the A64T and R179X variants were performed based on
GWAS.4However, theminor allele frequencies of theA64Tand
R179X variants were less than 5% in all ethnic groups (1000
Genomes Project). This suggests that there may be other ge-
netic variants associated with susceptibility to ulcerative co-
litis in addition to the A64T and R179X variants. Therefore,
further finemapping of the RNF186 gene is highly desirable. In
addition, previousGWAS found that the rs3806308, rs1317209,
and rs6426833 variants are associated with colitis.4 These
genetic variants are located in regions adjacent to the RNF186
gene, OTU deubiquitinase 3 (OTUD3), and phospholipase A2
group IIE (PLA2G2E ) genes. Thus, further analysis of the
relationship between the OTUD3 and PLA2G2E genes and ul-
cerative colitis is highly recommended.

In conclusion, we found the A64T variant of the RNF186
gene only in Korean ulcerative colitis patients. Additionally,
we identified significantly different distributions of the
A64T variant of the RNF186 gene between Korean ulcera-
tive colitis patients and South/East Asian populations. In
contrast, we did not observe the R179X variant of the
RNF186 gene in either ulcerative colitis patients or matched
healthy controls. To the best of our knowledge, this is the
first report of a disease-related germline mutation of the
RNF186 gene in Korean patients with ulcerative colitis.
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