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What is already known about this subject

 

• Genetic variability of the Fc

 

γ

 

RIIIa 176 F/V polymorphism has 
been widely studied in patients with systemic lupus 
erythomatosus and rheumatoid arthritis, as well as the 
general population of various White groups.

• Its implications in disease pathogenesis and response to 
therapeutics have been well documented.

• This study aimed to profile its polymorphism pattern in the 
Asian population, thus it serves as useful reference controls 
in disease association studies and tailoring therapy to ethnic-
specific populations.

 

What this study adds

 

• In this study, we have established the genetic variability 
profile of the Fc

 

γ

 

RIIIa 176 F/V polymorphism in three distinct 
Asian groups (Chinese, Malays and Indians) and also 
supplemented existing data based on ethnic-specific healthy 
controls.

• The polymorphism pattern of Malays was found to differ 
significantly from Chinese and Indians, which was also 
extended to almost all other healthy controls of various ethnic 
groups published elsewhere.

• Such differences could have implications in disease 
susceptibility and pathogenesis, as well as response to drug 
therapeutics.

 

Aims

 

To determine and compare the distribution of the Fc

 

γ

 

RIIIa 176 F/V polymorphism
across three ethnically distinct populations (Chinese, Asian Indians and Malays) in
Singapore.

 

Methods

 

The Fc

 

γ

 

RIIIa 176 F/V polymorphism was genotyped by direct sequencing from
genomic DNA samples obtained from normal healthy Chinese, Asian Indians and
Malays (

 

n

 

 

 

=

 

 192 from each population).

 

Results

 

The allelic frequencies of the high binding affinity Fc

 

γ

 

RIIIa 176 V allele for Chinese,
Asian Indians and Malays were 35%, 33% and 46%, respectively (F allele frequencies
were 65%, 67% and 54%, respectively). Genotype distributions were found to
conform to the Hardy–Weinberg law (

 

P

 

 

 

>

 

 0.05) in each group. 

 

χ

 

2

 

 comparisons
revealed significant differences in the genotype distributions of the Fc

 

γ

 

RIIIa 176 V/F
polymorphism of Malays from the other two populations (Chinese and Asian Indians).
However, no significant difference in the genotype distributions of the Fc

 

γ

 

RIIIa 176
V/F polymorphism was observed between Chinese and Asian Indian populations.

 

Conclusions

 

The genotype distributions of the Fc

 

γ

 

RIIIa 176 V/F polymorphism in healthy Malays are
significantly different from both Chinese and Indians. These observations provide the
fundamentals on which future disease associations may be built and also present impor tant
implications for the design of therapeutic regimens amongst various ethnic groups.
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Introduction

 

Receptors with innate affinities for the Fc domain of IgG
(Fc

 

γ

 

R) are important components in the link between
the humoral immune response and cell-mediated
defence system. These IgG receptors consist of three
major classes encompassing eight genes (CD64:
Fc

 

γ

 

R1A/1B/1C; CD32: Fc

 

γ

 

RIIa/IIb/IIc; CD16: Fc

 

γ

 

RI-
IIa/IIIb) and are localized on the long arm of chromo-
some 1 (1q21, 23–24) [1, 2]. Fc

 

γ

 

RIIIa, expressed
predominantly on macrophages, natural killer (NK)
cells, monocytes and T cells, binds complexed IgG and
is responsible for the clearance of immune complexes.
Located on 1q23, Fc

 

γ

 

RIIIa has a common biallelic poly-
morphism [phenylalanine (F) or valine (V)] at amino
acid position 176 (rs396991) [3] resulting in variable
binding phenotypes (F/F: low binding affinity; V/V:
high binding affinity). As such, the Fc

 

γ

 

RIIIa 176 F/V
polymorphism has been closely associated with autoim-
mune diseases such as systemic lupus erythomatosus
(SLE) [4, 5], rheumatoid arthritis (RA) [6–8], idiotypic
thrombocytopenia (ITP) [9, 10] and Guillain–Barré dis-
ease [11, 12].

The Fc

 

γ

 

RIIIa 176 F/V polymorphism has been found
to influence therapeutic outcome. Recent studies have
suggested that such polymorphisms affect the efficacy
and toxicity of monoclonal antibody-based immuno-
therapy [13, 14]. In addition, several studies have also
found ethnic variation in the distribution of various Fc

 

γ

 

R
genotypes [15, 16]. This study aimed to determine and
compare the distribution of the Fc

 

γ

 

RIIIa 176 F/V poly-
morphism in healthy donors across three ethnically dis-
tinct populations (Chinese, Malays and Asian Indians).
The results derived here supplement current knowledge
of ethnic variability in disease pathogenesis and drug
response therapeutics. These population frequency pro-
files could also serve as useful reference controls in
association studies involving the Fc

 

γ

 

RIIIa 176 F/V
polymorphism.

 

Methods and results

 

One hundred and ninety-two healthy individuals (aged
15–60 years at the time of study) from each of the three
major ethnic groups (Chinese, Malays and Asian Indi-
ans) in Singapore were recruited with local institutional
ethics approval (Institutional Review Board, National
University Hospital, Singapore) and written informed
consent. For inclusion in the study, donors were required
to declare a medical history free of major illness and
grandparents of identical ethnicity. Median ages for Chi-
nese, Malays and Asian Indians were 22 (99 males, 93
females), 22 (90 males, 102 females) and 21 years (118
males, 78 females), respectively. Venous blood (10 ml)
was sampled and genomic DNA isolated from periph-
eral leucocytes via a standard desalting method. Fc

 

γ

 

RI-
IIa 176 V/F genotyping was performed by direct
sequencing on a 162-bp polymerase chain reaction
product amplified from the extracted DNA using flank-
ing primers as previously described [17]. No other novel
single nucleotide polymorphisms were uncovered in the
samples.

The genotypic distributions of the Fc

 

γ

 

RIIIa 176 F/V
polymorphism in each of the three populations studied
here (

 

n

 

 

 

=

 

 192 each) were found in full concordance with
Hardy–Weinberg equilibrium (

 

P

 

 

 

>

 

 0.05) using a 

 

χ

 

2

 

 test
statistic with one degree of freedom. Frequencies of the
high binding affinity V allele for Chinese, Indians and
Malays were 35%, 33% and 46%, respectively. F allele
frequencies were 65%, 67% and 54% in Chinese, Asian
Indians and Malays, respectively (Table 1). Differences
in genotypic distributions of the Fc

 

γ

 

RIIIa 176 F/V poly-
morphism were compared in a pair-wise manner across
the three populations using 

 

χ

 

2

 

 test statistics (degree of
freedom 

 

=

 

 2). There was no significant difference in
genotypic distributions of the Fc

 

γ

 

RIIIa 176 F/V poly-
morphism between Chinese and Asian Indians in
Singapore  (

 

χ

 

2

 

 

 

=

 

 0.86,  

 

P

 

 

 

=

 

 0.651,  

 

P

 

 

 

>

 

 0.05).  However,

 

χ

 

2

 

 test comparisons of Malays 

 

vs.

 

 either Chinese

 

Table 1

 

Allele frequencies and genotype distribution of the Fc

 

γ

 

RIIIa 176 F/V polymorphism in Chinese, Malays and Asian Indians.

 

Race
Sample
size

TT
(F/F)

TG
(F/V)

GG
(V/V)

Allele frequency HWE
T (F) G (V)

 

χ

 

2

 

P

 

Chinese 192 79 90 23 0.65 0.35 0.12 0.942
Malay 192 63 82 47 0.54 0.46 0.05 0.153
Asian Indian 192 88 83 21 0.67 0.33 3.76 0.975

 

All three races were in Hardy–Weinberg equilibrium (HWE) (P 

 

>

 

 0.05).
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(

 

χ

 

2

 

 

 

=

 

 10.40, 

 

P

 

 

 

=

 

 0.006, 

 

P

 

 < 0.05) or Asian Indians
(

 

χ

 

2

 

 

 

=

 

 14.09, 

 

P

 

 

 

=

 

 0.009, 

 

P

 

 < 0.05) revealed significant
differences in the genotypic frequencies of Fc

 

γ

 

RIIIa 176
F/V polymorphism.

 

Discussion

 

The genotype frequencies of the Fc

 

γ

 

 receptor family
(e.g. Fc

 

γ

 

RIIa and Fc

 

γ

 

RIIIb) have been shown exten-
sively to exhibit significant interethnic variability [18–
20]. Our analysis of the Fc

 

γ

 

RIIIa 176 F/V polymor-
phism across three ethnic groups in Singapore revealed
a genotype distribution that was consistent in both Chi-
nese and Asian Indians. However, there was a significant
difference of this distribution observed in Malays.
Extended analysis by comparing our genotype data with
work reported previously elsewhere (Table 2) did not
suggest significant variance in genotype distribution of
the Fc

 

γ

 

RIIIa 176 F/V polymorphism. However, the
observed genotype distribution of Malays was signifi-
cantly different from that of almost all populations
compared. Such observations may have obvious impli-
cations for the development of autoimmune diseases
such as SLE and RA in Malays compared with Chinese
and Asian Indians in Singapore, even though the specific

roles this polymorphism plays in disease pathogenesis
remain highly contentious [24, 27]. Unfortunately, there
have been no reports dedicated to the incidence of such
diseases amongst the specified ethnic groups either in
Singapore or elsewhere. Haplotype structure and popu-
lation migration profiles have also not been studied.
Nonetheless, we present data here depicting the distri-
bution of the Fc

 

γ

 

RIIIa 176 F/V genotypes in ethnic-
specific control populations that provide an important
basis for the interpretation of future association studies.

The use of genetic markers as a tool in predictive
pharmacotherapy has gained considerable interest over
the past decade. An area that has become increasingly
popular is the use of target-specific immunoglobulins in
treating B-cell malignances. Rituximab (Rituxan

 

®

 

 and
Mabthera

 

®

 

), a chimeric human immunoglobulin G

 

1

 

monoclonal antibody, has recently been used with rea-
sonable success for the treatment of patients with low-
grade B-cell lymphomas, including Waldenström’s
macroglobulinaemia (WM). While 30–50% of patients
receiving such treatment showed little or no clinical
response, studies have shown that a higher response rate
of WM patients to rituximab was observed in patients
haboring the Fc

 

γ

 

RIIIa 176 V/V (high binding affinity)

 

Table 2

 

χ

 

2

 

 comparisons of the genotype distributions in healthy control populations reported elsewhere

 

Race
Sample
size

Allele 
frequencies Genotypes Pair-wise 

 

χ

 

2

 

 (

 

P

 

-value)
ReferenceV F F/F F/V V/V Chinese Malay Asian Indian

 

Chinese 311 0.34 0.66 133 146 32

 

>

 

0.05

 

<

 

0.05

 

>

 

0.05 [21]
Norwegian 270 0.3 0.7 132 101 37

 

>0.05 <0.05 >0.05 [15]
Samis 193 0.2 0.8 122 62 9 <0.05 <0.05 <0.05
Dutch 176 0.34 0.66 74 85 17 >0.05 <0.05 >0.05 [17]
Japanese 104 0.26 0.74 54 46 4 <0.05 <0.05 >0.05
Korean 197 0.38 0.62 71 104 22 >0.05 <0.05 >0.05 [23]
African-Americans 152 0.33 0.67 64 76 12 >0.05 <0.05 >0.05 [16]
Whites 181 0.3 0.7 91 71 19 >0.05 <0.05 >0.05
Whites 581 0.31 0.69 275 249 57 >0.05 <0.05 >0.05 [8]
Korean 144 0.37 0.63 52 77 15 >0.05 <0.05 >0.05 [24]
Dutch 514 0.38 0.62 197 243 74 >0.05 <0.05 >0.05 [12]
UK 111 0.48 0.52 29 57 25 <0.05 >0.05 <0.05
Norweigian 89 0.38 0.62 197 243 74 >0.05 <0.05 >0.05
Whites 420 0.33 0.67 172 213 35 >0.05 <0.05 >0.05 [22]
Indians 93 0.37 0.63 44 35 14 >0.05 <0.05 >0.05
Dutch 514 0.38 0.62 197 243 74 >0.05 <0.05 >0.05 [25]
Japanese 149 0.27 0.73 83 53 13 >0.05 <0.05 >0.05
Thais 187 0.4 0.6 64 96 27 >0.05 <0.05 >0.05 [26]

Not significant (P > 0.05); significant (P ≤ 0.05).



Distribution of the FcγRIIIa 176 F/V polymorphism

Br J Clin Pharmacol 63:3 331

vs. 176 F/F polymorphism (low binding affinity) [13,
14]. An association between the high binding affinity
polymorphism and response to active idiotypic immuni-
zation has also been reported [28]. These observations
are important, as they suggest a predictive role of the
FcγRIIIa 176 F/V polymorphism in anticipating thera-
peutic response that could revolutionalize conventional
monoclonal antibody-based strategies in cancer treat-
ment. Already, predictive FcγRIIIa genotyping has aided
clinicians in deciding whether rituximab is to be used
as a monotherapy (in V/V homozygotes) or in combina-
tion with chemotherapeutic drugs (in F/F homozygotes).
Moreover, other drugs could also be applied to regulate
the immune and Fc response in anticipation of potential
therapeutic failure/poor response or adverse drug reac-
tions associated with unfavourable FcγRIIIa genotypes.
In addition, therapeutic regimes requiring the use of
intact IgGs, such as Herceptin® or Erbitux®, could also
benefit from preprescription FcγRIIIa genotyping. The
data presented here could serve as initial prognostic
markers in determining drug response.

In summary, we have presented the allele frequencies
and genotype distributions of the FcγRIIIa 176 F/V
polymorphism in Chinese, Malays and Asian Indians.
Ethnic differences were evident in our study population.
Differences in genotype distributions could suggest eth-
nic-related variability in disease susceptibility, even
though such claims remain to be fully elucidated. None-
theless, our data provide a useful resource on which
future case–control analysis may be based. More impor-
tantly, the prognosis of therapeutic effectiveness among
different populations may be prospectively predicted
from existing data.

This work was supported by Phase Solutions Pte Ltd.
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