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Genetic variants in the tumor necrosis factor receptor 2 gene

in patients with Systemic lupus erythematosus’
YIN Zhi - hua, YE Zhi - zhong, ZHUANG Jun - han, GAN Da - giang, WANG Xun, LUO Xiu - xia
( Xiangmihu Rheumatology Branch, Fourth People’ s Hospital of Shenzhen, Shenzhen Rheumatology Institute of Guangdong Medical College ,

Shenzhen 518040, Guangdong Province, China)

ABSTRACT: In this paper, we designed to investigate the frequencies of tumor necrosis factor receptor 2 (TNFR2) polymorphisms at nt587
and nt694 in south Chinese SLE patients and healthy individuals and explore whether genetic variants in TNFR2 gene is involved in the pathogene-
sis of SLE. The results showed that the nt587G allele frequency was 21.1% in the 128 SLE patients and the allele frequency was 13.0% in the
135 healthy individuals, the former was significantly higher than the latter in the allele frequency (P < 0.05). People with the nt587 G variant
showed high risk to SLE. The frequency of nt694 was slightly but not statistically significantly increased in SLE patients compared with healthy
controls(16.0% versus 11.9%, P=0.149). These results indicate that the polymorphism at nt587 of TNFR2 is associated with the south Chi-

nese SLE patients. The polymorphism at nt694 is not associated with SLE.
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Introduction

Systemic lupus erythematosus (SLE) is a polygenic autoimmune
disorder affecting multiple organ systems. Multiple genetic as well as
environmental factors are considered to be involved in the development
of SLE.

Tumor necrosis factor receptor 2 (TNFR2) had been proved to
mediate membrane TNF - a to augment the immune response of T cells
and B cells in vitro. Therefore TNFR2 was considered to be a strong
candidate for a susceptibility gene to SLE, Komata et al'!! demonstrat-
ed a significant association of nucleotide (nt) 587 * TG in TNFR2,
also a8 cpdon 196 Met—Arg, with SLE in the Japanese. However, a
subsequent study did not show any association between this site and
SLE in either Spanish, UK, or Korean populations 3! . Since thisdis-
crepancy might be due to the genetic hetemgenenyannngd:ﬂ'emm
ethnic groups, it is necessary to confirm;the association of nt 587 * T
—G with SLE in the Chinese population. A recent report'*) has re-
vealed that a new polymorphism site nt 634 * G—A is also associated
with non — conserved amino acid substitufion: Glutamic acid (Glu) —
lysine (lys). |

No one has studied the association of nt 694 * G—A with SLE.
In the present study, in order to find the association of TNFR2 and
SLE in Chinese population, we analysed the polymorphisms at nt587
and nt694 of TNFR?2 in the Chinese SLE patients and healthy controls.
1 Materials and methods
1.1 Materlals |

One hundred twenty - eight Chinege patients with SLE (114 fe-
males, 14 males), who were being hospitalized in the theumatology
department of Shenzhen Xiangmihu Rheumatology Hospital during
2003 to 2005 , were studied. All patients accorded the American Col-
lege of Rheumatology 1982 revised critéria for SLE. The average age
of the patients was 33.6 + 14.8 years (range 14 - 65 years). One

hundred thirty — five healthy Chinese individuals were also enrolled as
controls, consisting of 110 females and 25 males aged from 8 to 75
years. Their average age was 40.3 + 17.8 years. Informed consent
was obtained from all patients and healthy individuals.
1.2 DNA extract

Genomic DNA was extracted from peripheral blood mononuclear
cells (PBMCs) as previously described.
1.3 PCR - SSP analysis

The primers for sequence — specific primer PCR for the two sites
of nt587 and n694 were synthesized based on the genomic DNA se-
quence of the TNFR2 gene (Table 1), PCR was performed by using
50 ng genomic DNA as template, 0.5 uM of each primer, 0.2 mM of
each dNTP, and 0.25 units Taq polymerase (Bolight, Shanghai, Chi-
na) in a total reaction of 20 pl. Reactions were conducted for 30 cy-
cles consisting of 30 seconds at 94°C, 30 seconds at 60°C, and 30
seconds at 72°C using a PTC — 100 thermal cycler (MJ Research,
USA). PCR products were subjected to electrophoresis on 1.5% a-
garose gels under a constant voltage of 80V for twenty minutes and
then examined under UV illumination and documented by photogra-

phy.
Table I  Primers for analysis of the tumor necrosis factor receptor 2 genome
Name Nucleotide sequence (5' -3')
TNFR2 - 587F CTCCTATCCTGCCTGCT
TNFR2 - 587RT GACGTGCAGACTGCATCCA
TNFR2 - 587RG GACGTGCAGACTGCATCCC
TNFR2 - 694F CTCCTATCCTGCCIGCT
TNFR2 - 694RG CTTGCAGCAGTGCTGGGTTC
TNFR2 - 694RA CTTGGAGCAGTGCTGGGTTT

F: forward; R: reverse
1.4 Statistical analysis

TNFR2 allele frequencies were determined by direct counting.
Allelic frequency was calculated with the following equation: allelic
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frequency = n/2N (n represents the number of this allele, and N rep-
resents the total number of subjects. Allelic frequencies were com-
pared using the Chi — square test. A P value less than 0.05 was con-
sidered statistically significant. The strength of an association was ex-
pressed using odds ratio (OR) with 95% confidence interval.

2 Results
2.1 Association of TNFR2 nt 587 * T—>G allele with susceptibil-

ity to Chinese SLE

The allele frequency of G at nt 587 (196R) was significantly in-
creased in SLE patients (21.1%) compared with healthy controls
(13.0%) as shown in Table 2( odds ratio 1.79, P=0.013) and
Figure 1. Of the 128 SLE patients,3( 2.3%) were homozygous and
48(37.5%) were heterozygous, while 33 of 135 controls(24.5%)

were heterozygous and 1 was homozygote . The genotype 587 G/G was
also significantly associated with SLE (P=0.033).

Table 2 Comparison of TNFR2 nt 587 polymorphism between all patients and controls

All SLE(% ) All controls( %) 2 QOdds ratio
(n=128) (n=135) i (95% CP)
Allele positivity
587G 54(21.1) 35(13.0) 6.18 0.013 1.79(1.13-2.86)
587T 202(78.9) 235(87.0)
Genotype frequency
587G/G 3(2.3) 1(0.7) 6.83 0.033
5871/G 48(37.5) 33(24.5)
587T/T 77(60.2) 101(74.8)

“Two - sided P values were calculated by » test from 2 x 2(for comparison of allele positivity)and 2 x 3 (for comparison of genotype frequence) contingency ta-
bles
bCI = confidence interval
2.2 Lack of association between TNFR2 nt 694 polymorphism and Chinese SLE
The allele frequency of A at nt 694 was 16.0% in SLE patients and 11.9% in healthy controls as shown in Table 3(P=0.167). The geno-
type 694A/A was also not statistically significantly increased in SLE patients compared with healthy controls(P=0.304) .
Table 3 Comparieon of TNFR2 nt69%4 polymorphism between all patients and controls

All SLE( %) All controls( %) 2 Odds ratio
(n=128) (n=135) i (95% CI®)
Allele positivity
6MA 41(16.0) 32(11.9) 1.91 0.167 1.42(0.86 -2.33)
694G 215(84.0) 238(88.1)
Genotype frequency
694A/A 2(1.6) 2(1.5) 2.38 0.304
6%4A/G 37(28.9) 28(20.7)
694G/G 89(69.5) 105(77.8)

*Two - sided P values were calculated by ¥ test from 2 x 2(for comparison of allele positivity)and 2 x 3 (for comparison of genotype frequence) contingency ta-
bles

YCl= confidence interval .
within TNFR2, which was comparable with earlier findings'®) in the
Japanese population(20.5% versus 12.6%). It can be concluded
that, like Japanese, the 587G allele is involved in susceptibility to
SLE in south — China. Moreover the presence of only one 587G
(196R) allele was shown to be sufficient for the susceptibility to SLE,
suggesting that this amino acid substitution has either gain — of - func-
tion or dominant negative effect with a low penetrance.

There are two distinct receptors for TNF — a, TNFRI and TN-
FR2. Both receptors have many similar functions, but some functions
seem to be unique to TNFR2. For example, TNFR2 was shown to be
increased in the microvascular endothelial cells and to mediate upregu-
lation of ICAM - 1 when stimulated by membrane — bound TNF'¢! . If
signals transmitied from TNFR2 bearing 587G are stronger than those
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Fig.1 The results of nt 587 representative genotypes of TNFR2.
control 1: T/T allele; control 2 ; T/G allele;

SLE 1: T/G allele; SLE 2: G/C allele.
3 Discussion
In the present study, we confirmed the polymorphism of nt 587

from S87T allele, it is reasonable to assume that individuals with this
allele may be more prone to small vessel vasculitis, which constitutes
one of the main features of SLE. Some experiments have confirmed the
assumption, By functional study, Morita et all®! demonstrated that
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587G TNFR2 could increase more IL - 6 production and induce more
cytotoxic activity than S87T TNFR2. In a recent study!”, it was
found that the Met — 196— Arg variation of human TNFR2 affected
TNF - a - induced apoptosis by impaired NF — kB signalling and target
gene expression. This result could be served as an explanation for the
association of the TNFR2 587G variant with an increased susceptibility
for SLE.
4 Conclusion

In conclusion, we analysed the polymorphisms of two sites of the
TNFR2 gene using PCR ~ SSP analysis. |

We showed an association of the TNFR2 polymorphism at nt 587,
but not at nt 694 with SLE in South — China, which was accordant
with that in the Japanese. Further study an the association of this TN-
FR2 polymarphism with SLE in other ethnic groups and with other au-
toimmune diseases is warranted. ‘
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