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IL-10 is a regulatory cytokine, which plays important roles in the pathogenesis of many diseases Polymorphism
of IL-10 promoter influences the phenotypic expressions such as the variation of IL-10 production among individuals and
is subjected to the genetic susceptibility study of many diseases. However, there is no information about the frequencies of
IL-10 promoter polymorphism in a Thai population. To determine the distribution of IL-10 promoter polymorphism in
unrelated healthy Thais, genomic-DNA from 160 unrelated healthy volunteers were analyzed by polymerase chain reac-
tion-restriction fragment length polymorphism (PCR-RFLP) method. The functional single-nucleotide polymorphisms
(SNPs) in IL-10 promoter (positions -1082 (G/A), -819 (C/T), -592 (C/A) were included. The allele frequencies of -1082*A
(93.4%), -819*T (71.9%), and -592*A (71.9%) were significantly higher than the allele frequencies of -1082*G (6.6%), -
819*C (28.1%), and -592*C (28.1%) respectively in a Thai population similar to other Asian populations (Korean,
Japanese, Chinese). As for the haplotype analysis, the ATA haplotype (72%) was significantly higher in Thais and other
Asian populations compared to non-Asian populations; whereas, GCC haplotype (6.6%) was significantly lower in Thais.
Additionally, two rare haplotypes of IL-10 promoter (ATC and ACA) which were previously reported only in the Chinese
Han people, were found with similar frequencies (0.6%) in the present study. In conclusion, the distribution of IL-10
promoter polymorphisms in Thais was comparable to other Asian populations but distinct from Non-Asian populations. At
least five haplotypes existed in an unrelated healthy Thai population as ACC, GCC, ATA, ATC, and ACA haplotypes.
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Interleukin-10 (IL-10) has pleiotropic effects
in immunoregulation and inflammation (1). Initially, it
was identified as a type 2 T-helper cell cytokine, which
suppresses type 1 T-helper lymphocytes by decreasing
IL-2 and interferon-γ production. It also down-regulates
MHC class II, B7 expression, and the pro-inflammatory
cytokines (2-4). Contrary to its T cell and macrophage
inhibitory actions, IL-10 has potent in vitro stimulatory
effects on B lymphocytes leading to the production
of immunoglobulin (5). In summary, the level of IL-10
production is crucial for immune regulation, controlling
the balance between inflammatory and humoral response.

Since promoter region is critical for the tran-
scription regulation of the gene, it is known that genetic
variations in the promoter region of cytokine genes
can significantly influence the cytokine production
levels, thus affecting the outcome of immune balance

(6-8). Recently, a polymorphism of IL-10 gene has been
implicated in several autoimmune diseases in which
IL-10 plays an important role in the pathogenesis, such
as systemic lupus erythematosus (9), rheumatoid
arthritis (10), Sjogren’s syndrome (11), and psoriasis (12).
The gene-encoding IL-10 maps on the long arm of
chromosome 1 in the q31-32 region and its 5’ flanking
region contains numerous polymorphism including two
CA-repeated microsatellites designated as IL-10.R (-4
kb) and IL-10.G (-1.1 kb) (13-15). However, the functional
significance of these microsatellites in relation to the
production of cytokine is controversial and unclear.
Three biallelic polymorphisms within the IL-10 promoter
region, at position -1082 (G/A), -819 (C/T) and -592 (C/A)
from the transcription initiation site, have also been
identified. Their functional role influencing the capacity
of IL-10 production was largely proved by in vitro
stimulation of PBMC and macrophage (16-18), in vitro
transcription assay (19) and by differential nuclear-
binding activity (20). The present study was undertaken
to identify the distribution of these 3 biallelic IL-10
polymorphisms in healthy Thai individuals.
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Material and Method
DNA Samples

One hundred and sixty unrelated healthy
volun-teers were included in the present study. The
genomic DNA was extracted from buffy coat of EDTA-
anticoagulated blood by using a salting out method
as previously described (21).

Polymerase Chain Reaction-Restriction fragment
Length Polymorphism Analysis

The genomic DNA were analyzed by Poly-
merase Chain Reaction-Restriction fragment Length
Polymorphism (PCR-RFLP) mothod for genotyping the
polymorphism of IL-10 at position -1082 (G/A), -819
(C/T) and -592 (C/A) as previously described(17). The
reaction volume for the amplification reaction was 30
µl, containing 100 ng of genomic DNA, 0.15 µl of 5.0
unit/µl Taq polymerase (Promega), 3 µl of 10x PCR
buffer (20mM Tris-HCL pH 8.0, 100 mM KCL), 1.8 µl of
25 mM MgCl2, 0.6 ml of 10 mM dNTP and 1.5 µl (20
pmol) of each oligonucleotide primer. PCR was carried
out under specific PCR conditions, consisting of an
initiation denaturation at 94 �C for 2 minutes, followed
by 35 cycles of denaturation (94 �C, 20 seconds),
annealing (60 �C, 50 seconds) and extension (72 �C, 20
seconds) and final extension at 72 �C for 7 minutes.
The amplification PCR products were subjected to specific
restriction endonuclease as previously described (17).
After digestion, the fragments were separated on 3%
agarose gel electrophoresis, and were visualized by
ethidium bromide staining.

DNA Sequencing
Selected samples representing different

genotypes from each SNP were subjected to DNA
sequencing to validate the results of PCR-RFLP
method. Briefly, PCR products were purified by the
QIAquick PCR purification Kit (QIAGEN Inc., USA)
and sequenced with both forward and reverse
direction of IL-10 promoter region. The sequencing
was undertaken using an ABI Prism310 genetic
Analyzer by cycle sequencing chemistry with base-
specific fluorescence-labeled dideoxynucleotide
termination reagents, BigDye Terminator Ready
Reaction Mix (Applied Biosystems, USA).

Statistical Analysis
Allele and haplotype frequencies were calcu-

lated by direct counting. The statistical significance
of the difference was tested by chi-square method.
Fisher’s exact tests were applied if the expected

frequency was less than 5. A p value of < 0.05 were
considered to be significant. The goodness of fit to
Hardy-Weinberg equilibrium, calculating the expected
frequencies of each genotype and comparing them
with the observed values, was performed using a chi-
square test. Estimated haplotype frequencies from
genotypic data were analyzed by PHASE program (22).
The values of linkage disequilibrium (LD) were deter-
mined using LDPlotter (http://innateimmunity.net/
IIPGA2/Bioinfor-matics/index_html).

Results
The genotype distribution of all 3 SNPs in

IL-10 promoter was consistent with the assumption of
Hardy-Weinberg equilibrium (data not shown). The
allele, genotype and haplotype frequencies of the IL-
10 promoter polymorphisms in Thais are shown in
Table 1 and 2. The distribution of IL-10 SNPs comparing
between the study group and previous report groups
(23-31), that consist of Asian (Korean, Chinese, Japanese),
Caucasian, Hispanic, and African-Americans are
summarized in Table 2 and 3. The -1082A allele was the
highest allele frequency (93.4%) in  the Thai population.
The -1082 G/G genotype could not be detected in
this study. At the other 2 positions, linkage disequi-
librium was observed between alleles similar to other
populations (r2 =0.9887; D’=0.9943). Allele -819T and
-592A were seen together (71.9%) and were more
frequent than -819C and -592C (28.1%). In haplotype
analysis, five haplotypes were detected in a Thai
population: ATA (71.6%), ACC (21.2%), GCC (6.6%),
ACA (0.3%), and ATC (0.3%). When allele and haplotype
frequencies were compared to other published data,
they were found to be similar to other Asian populations
but significantly different from Caucasian, Hispanic
and African-American populations (Table 3, 4). In
summary, allele frequencies of -1082*A, -819*T, and
-592*A (ATA haplotype) were significantly higher
than the allele frequencies of -1082*G, -819*C, and
-592*C (GCG haplotype) in Thai population, compared
to non-Asian populations.

Discussion
Knowledge of the frequencies of cytokine

polymorphisms in particular populations is very useful
for population genetic studies, which may contribute
to a better understanding of the pathogenesis of
inflammatory diseases. Population genetic studies
either family-based or population-based studies aimed
to determine disease susceptibility using genetic markers.
SNP is a very powerful genetic marker used widely
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nowadays. The selection of SNPs for a genetic study
requires not only the knowledge of their biological
significance but also their frequencies in the popu-
lation of interest. In the present study, the authors
focused on the IL-10 polymorphisms within the
regulatory regions, which affect the express level of
this gene. The DNA sequence surrounding the -592
was shown to include motifs specific for SP-1 and
avian erythroblastosis virus (ETS) family binding sites
(20). The -592C allele lacking the ETS motif is a potential
molecular mechanism for increased IL-10 production
in PBMC (20). This finding is consistent with other
reports by in vitro stimulation assay that -1082, -819,
-592 haplotype of GCC rather than ATA are associated
with high IL-10 production (16-19).

In the present study, the authors analyzed
the distribution of IL-10 promoter alleles and haplo-

Table 1. Distribution of IL-10 promoter SNPs: The geno-
type and allele frequencies in 160 unrelated healthy
Thais

IL-10 -1082
GG      0 (0)     G    21 (6.6%)
GA    21 (13.1%)     A  299 (93.4%)
AA  139 (86.8%)

IL-10 -819
CC    10 (6.3%)     C    90 (28.1%)
C T    70 (43.7%)     T  230 (71.9%)
T T    80 (50%)

IL-10 -592
CC    10 (6.3%)     C    90 (28.1%)
CA    70 (43.7%)     A  230 (71.9%)
AA    80 (50%)

Genotype   Genotype A l l e l e      Allele
frequencies frequencies
       (%)        (%)

Table 2. Distribution of IL-10 promoter SNPs : The genotype
and haplotype frequencies  in 160 unrelated healthy
Thais

 Genotype   Genotype Haplotype  Haplotype
-1082/-819/ frequencies frequencies
     -592        (%)       (%)

GCC/GCC      0 (0%) ATA  229 (71.6%)
GCC/ACC      4 (2.5%) ACC    68 (21.2%)
GCC/ATA    17 (10.6%) GCC    21 (6.6%)
ACC/ACC      5 (3.1%) ACA      1 (0.3%)
ACC/ATA    52 (32.5%) ATC      1 (0.3%)
ATA/ATA    80 (50%)
ATC/ACC      1 (0.6%)
ACA/ACC      1 (0.6%)

types in unrelated healthy Thais compared to various
ethnic groups from previously published reports. The
distribution pattern of these alleles and haplotypes
frequencies are rather similar among Asian populations
including Thai, Korean, Chinese and Japanese. In
addition, two rare haplotypes of IL-10 gene promoter
(ATC and ACA) only reported previously in Chinese
Han (32), were also found in a Thai population indicating
closely related genetic backgrounds between the
Thais and Chinese. Nevertheless, the GTA haplotype
found in the Chinese population, was not observed in
the Thai population. The frequency of ATA haplotype,
which determines decreased IL-10 production, was at
the highest frequency in Asian populations (64-72%)
including the presented study group when compared
to Hispanic (41%), African-American (41%), and
Caucasians (16-28%), respectively.

IL-10 is an immune-regulatory cytokine which
is important for balance Th1/Th2 response in the
immune system by inhibiting type1/proinflammatory
cytokine formation which plays a role in many inflam-
matory and autoimmune diseases. Therefore, the poly-
morphisms of the cytokine gene are potentially important
as genetic prediction of disease susceptibility or clinical
outcome. The ethnic difference in distribution pattern
of IL-10 promoter polymorphism may explain the ethnic
differences in susceptibility or severity of many diseases.
Further investigation is underway to elucidate the role
of polymorphism of IL-10 promoter together with the
phenotypic expression and the susceptibility to various
diseases, in which IL-10 plays a role in the patho-
genesis, in a Thai population.
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การศึกษาการกระจายตัวของ IL-10 alleles ในประเทศไทย

แจนจรีุย์  เนตรสว่าง, มารุต  ต้ังวัฒนาชุลีพร, ณัฏฐิยา  หิรัญกาญจน,์ จงกลนี  วงศ์ปิยะบวร

IL-10 เป็นไซโตไคน์ท่ีมีบทบาทสำคัญในกลไกการเกิดโรคหลายอย่าง polymorphism ของยีน IL-10 มีผลต่อการแสดงออก

ของยีน (phenotypic expression) หลายอย่างเช่น เก่ียวข้องระดับการสร้าง IL-10 ของแต่ละบุคคล และยังมีความสำคัญในการศึกษา

ความสัมพันธ์ระหว่างพันธุกรรมกับโอกาสเกิดโรคหลาย ๆ  โรคอีกด้วย เน่ืองจากยังไม่มีการศึกษาการกระจายตัวของ polymorphism

ของยีน IL-10 ในคนไทย การศึกษาน้ีมีวัตถุประสงค์เพ่ือศึกษาการกระจายตัวของ polymorphism ของยีนIL-10 ของคนไทย โดยศึกษา

single-neucleotide polymorphisms ของ promoter ของยีน IL-10 ตำแหนง่ท่ี -1082 (G/A), -819 (C/T) และ -592 (C/A) ด้วยวิธี

PCR-RFLP ในคนไทยปกต ิ160 คน ผลการวิจัยพบว่าความถ่ีของอัลลีล (allele) -1082*A (93.4%), -819*T (71.9%), และ -592*A

(71.9%) สูงกว่าความถ่ีของอัลลีล -1082*G (6.6%), -819*C (28.1%), และ -592*C (28.1%) อย่างมีนัยสำคัญทางสถิติในคนไทย

เช่นเดียวกับคนเอเชียเช้ือชาติอ่ืน ๆ  (เกาหลี ญ่ีปุ่น จีน) จากการศกึษา haplotype ของยีน IL-10 พบว่าความถีข่อง ATA haplotype

(71.6%) สูงขึ้นอย่างมีนัยสำคัญทางสถิติในคนไทยและคนเอเชียเชื้อชาติอื่น ๆ เมื่อเทียบกับกลุ่มซึ่งไม่ใช่คนเอเชีย ในทาง

ตรงข้ามความถ่ีของ GCC haplotype(6.6%) ลดลงอย่างมีนัยสำคัญทางสถิติเช่นกัน ในการศึกษาน้ียังพบ haplotype 2 แบบท่ีเคยมี

รายงานเฉพาะในคนจนี คือ ATC และ ACA โดยพบความถีเ่ท่ากัน (0.6%) ในคนไทยปกตอีิกด้วย โดยสรุปการกระจายตวัของ

polymorphism ของยีน IL-10 ของประชากรไทยคลา้ยคลึงกับคนเอเชยีชาติอ่ืน ๆ แต่แตกตา่งจากกลุม่ซ่ึงไม่ใช่คนเอเชยี และมี

haplotype อย่างน้อย 5 ชนิดในคนไทยปกต ิคือ ACC, ATC, GCC, ATC และ ACA


