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ABSTRACT

To clarify the genetic predisposition to two inflammatory bowel diseases, ulcerative colitis
(UC) and Crohn’s disease (CD), we analyzed the allele and genotype frequencies of the single
nucleotide polymorphisms (SNPs) at -159 (T/C) of CD14 gene and at -1031 (C/T), -863(C/A)
and -857 (C/T) of the tumor necrosis factor & (TNF-«) gene in 98 patients with UC and 79
patients with CD. The frequency of homozygous genotype -159 (C/C) of CD14 gene was
decreased in both UC and CD. The T allele frequency at position -857 of TNF-a gene was higher
in UC and lower in CD than in control subjects. The frequencies of genotypes -1031(T/T) and
-863(C/C) of the TNF-« gene were higher in patients with UC with proctitis, and the frequency of
the C allele at position -863 of the TNF-« gene was decreased in patients with UC involving the
colon. The allele and genotype distributions at position -159 of CD14 gene were similar among the
subgroups of patients with UC and CD. The SNP at position -159 of the CD14 gene promoter may
indicate a genetic predisposition factor for inflammatory bowel disease, where as the SNP at
position -857 of the TNF-« gene promoter may represent the linkage disequilibrium with HLA-
DR. (Jikeikai Med J 2003 ; 50 : 149-58)
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INTRODUCTION

Ulcerative colitis (UC) and Crohn’s disease (CD)
belong to a group of inflammatory diseases of the
large and small intestines whose interrelations remain
obscure. Both these chronic diseases of unknown
origin are considered types of inflammatory bowel
disease (IBD).

continuous inflammation involving the mucosa of the

UC is characterized by diffuse and

large intestine, whereas CD can appear with mucosal
to transmural inflammation in every part of the gas-
trointestinal tract but is most common in the

ileocolonic area. UC and CD are defined by typical
clinical, pathologic, radiologic, endoscopic, and labo-
ratory features. Although the development and pro-
gression of symptoms differ between UC and CD, the
pathogenesis of IBD remains unknown.

Recent genome-wide linkage analysis has shown
that several candidate loci, designated IBD1 to IBD7,
increase susceptibility to IBD'. IBD1 is located on
chromosome 16q12-13, IBD2 on chromosome 12p13.2-
q24.1, IBD3 on chromosome 6p, also known as the
human leukocyte antigens (HLA) region, IBD4 on

chromosome 14ql1-12, IBD5 on chromosome 5q31,
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Table 1. Characteristics of patients with ulcerative colitis and Crohn’s

disease

Ulcerative colitis (7=98)

Crohn’s disease (n=79)

Gender
Male 42
Female 56
Age (years)
mean 40.8+7.5
range 16—172
Disease location
Proctitis (n=22)
Left-side colitis (7%=32)
Total colitis (n=44)

61
18

36.8+9.2
19—62

Small bowel (7=18)
(n=47)
(n=14)

Ileocolon
Colon

IBD6 on 19p13, and IBD7 on chromosome 1p36. The
loci IBD1, 4, and 5 are believed to be involved in the
pathogenesis of CD, whereas 1BD2, 3, 6, and 7 are
believed to be involved in the pathogenesis of both UC
and CD. Many additional genes have been proposed to
participate in the susceptibility to IBD?*7'.

CD14 is a lipopolysaccharide (LPS) receptor
expressed on the surfaces of monocytes, neutrophils,
Upon stimulation with LPS, the
main endotoxin-derived from Gram-negative bacte-

and macrophages'?.

ria, large amounts of proinflammatory cytokines,
such as tumor necrosis factor (TNF)-«, interleukin
(IL)-1, and IL-6, are produced and released from
CD14-expressing cells’®. The response to LPS occurs
through activation of toll-like receptor 4 (TLR4) and
nuclear factor kappa B (NF-kB)!*. There are two
forms of CD14, a soluble form (sCD14) found in the
serum and a membrane-binding form (mCD14) 5.

The CD14 gene is located on chromosome 5q31.1
at locus IBD5' and shows an association with CD. A
single nucleotide polymorphism (SNP; T/C at posi-
tion -159) is present in the promoter region of the
CD14 gene'’, and T/T homozygotes have significantly
higher serum levels of sCD14.

TNF-a is an important proinflammatory cyto-
kine that is thought to play a pivotal role in the
development of IBD'®. A large amount of TNF-« is
secreted from cells expressing mCD14 following stim-
ulation with LPS*®. The TNF-a gene is located on
chromosome 6p in the human leukocyte antigen
(HLA) class III region and is located between the
HLA DR (class II) and HLA B (class I) loci®*.

Furthermore, the IBD3 locus is also on chromosome
6p and is believed to play a role in the susceptibility to
both CD and UC®.

In the present study, we evaluated the effect of
SNPs on the susceptibility to IBD by direct sequenc-
ing of single nucleotide substitutions at -159 (T/C) in
the promoter of the CD14 gene and at -1031 (C/T),
-863 (C/A), and -857 (C/T) in the promoter of the
TNF-a gene.

MATERIALS AND METHODS

Puatients

Ninety-eight patients with UC and 79 patients
with CD treated at The Jikei University Hospital
from April 2001 through December 2002 were enrolled.
In addition, 102 unrelated healthy volunteers were
The diagnosis of UC or
CD was made on the basis of clinical symptoms and

enrolled as control subjects.

endoscopic, radiographic, and histologic criteria devel-
oped by the Japanese Research Committee of Inflam-
matory Bowel Disease supported by the Ministry of
Health, Labor and Welfare. Other intestinal dis-
orders, such as intestinal Behcet’s disease, were care-
fully ruled out. Patients with suspected but unconfir-
med UC or CD were excluded. All patients and
control subjects were unrelated Japanese. Only one
patient with UC had a family history of IBD.

Written informed consent was obtained from all
subjects. The study was approved by the Ethics
Committee of The Jikei University School of Medi-
cine.
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Classification of UC and CD

The 98 patients with UC were divided into the
following subgroups according to the location and
extent of inflammatory lesions: proctitis (#n=22),
left-sided colitis (#=32), or total colitis (n=44).
Patients with CD were divided into the following
subgroups according to the location of lesions: small
bowel (n=18), ileocolon (%2=47), or colon (n=14).
The characteristics of the patients are shown in
Table 1.

DNA Extraction

Heparinized peripheral blood was obtained, and
mononuclear cells were collected by standard sedi-
ment centrifugation. Genomic DNA was extracted
from peripheral mononuclear cells using a DNA
extraction kit (Talent srl, Trieste, Italy) according to

the manufacturer’s instructions.

Sequencing CDI4 and TNF-a genes
regions

promoter

Polymerase chain reactions (PCRs; total vol-
ume, 50 «1) were performed according to the manufac-
turer’s instructions with AmpliTaq Gold (Applied
Biosystems, Foster, CA, USA), 50 to 100 ng of each
genomic DNA template, and the following PCR
primer pairs for the indicated SNPs: polymorphism
at -159 (T/C) of CD14 gene was amplified with the
(5-GCAGAGTATGGTACTGGC-
CTAAGGC-3") and reverse primer (5-AGCTT-
CTTTCCTACACAGCGGC-3"). Polymorphisms at
-1031 (C/T), -863 (C/A), and -857 (C/T) of the
TNF-«a gene were amplified with the forward primer
(5-CAAAAGGATAAGGGCTCAGAGAGC-3") and
reverse primer (5'-CGTCCCCTGTATTCCATACCT-
GG-3"). Amplification was done as follows: initial

forward primer

denaturation at 94 (C for 30 seconds, annealing at 60°
C for 30 seconds, and extension at 72°C for 30 seconds,
PCR
products were purified through a Sephadex G-50

with a final extension at 72°C for 5 minutes

column (AM Giken Co., Tokyo) and sequenced
according to the manufacturer’s instructions on an

SNPs in CD14 and TNF-« Gene Promoter in IBD 151

ABI 3100 automated sequencer using the ABI PRISM
Big Dye Terminator Cycle Sequencing Kit (Applied
Biosystems) with sequence primers for CD14 (5
-GCAGAGTATGGTACTGGCCTAAGGC-3") or
TNF-« (5"-CAAAAGGATAAGGGCTCAGAGAG C-
3).

Estimating haplotype frequencies at -1031 (C/T),
-863 (C/A), and -857 (C/T) of the TNF-a gene
The haplotype frequencies of the TNF-a gene
based on three SNPs at positions -1031, -863 and
-857 could not be directly determined in this study.
Instead, we applied the genotypic data to a computer
program to estimate the haplotype frequencies in the
population. This program was designed for deter-
mining haplotypes with a maximum-likelihood esti-
mation method based on the expectation maximiza-
tion (EM) algorithm of Dempster et al.?! using popula-
tion genetics analysis software (Arlequin, available at
This method
estimates the frequencies of haplotypes in the popula-

http://acasunl.unige.ch/arlequin/).

tion from which the sample was obtained.

Statistical analysis

Allele and genotype frequencies were calculated
using direct counts. The allele counts were compar-
ed between patients with IBD and healthy control
subjects using the chi-square test. Yates’s correction
was used for groups of less than 5 subjects. The
strength of association was assessed by odds ratios
(OR) with 959 confidence intervals (959 CI). Sta-
tistical significance was indicated by a probability less
0.05. Hardy-Weinberg equilibrium in control sub-

jects was tested using the chi-square test.

RESULTS

The association of IBD with polymorphisms in
the promoter regions of the CD14 and TNF-a gene
was analyzed with direct sequencing. Genotype fre-
quencies at -159 of the CDI14 gene promoter and
-1031, -863, and -857 of the TNF-« gene promoter in
control subjects were in Hardy-Weinberg equilibrium.
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Table 2. Allele and genotype frequencies at -159 of CD14 gene in patients with ulcerative colitis

(UC) or Crohn’s disease (CD)

Allele frequency

Genotype frequency

T (%) C (%) T/T (%) T/C (%) C/C (%)
UucC 120(61.2) * 76(38.8) 36(36.7) 48(49.0) 14(14.3)*
(n=98)
CD 95(60.1) 63(39.9) 27(34.2) 41(51.9) 11(13.9)*
(n=179)
Controls 104 (51.0) 100 (49.0) 33(32.3) 38(37.3) 31(30.4)
(2=102)

*$ <0.05 vs Control

Table 3. Allele and genotype frequencies at -1031, -863 and -857 of TNF-« gene in UC and CD patients

-1031

-863 -857

Allele
frequency

Allele
frequency

Genotype
frequency

Allele
frequency

Genotype
frequency

Genotype
frequency

T C T/T T/C C/C C A
%) (%)

C/C C/A A/A c/C C/T T/T

C T
%) (%)

%) (%) @ B (%) (% (%) (%) %) (%) (%)
uc 167 29 75 17 6 170 26 78 14 6 178 18" 81 6 1
(n=98) (85.2) (14.8) (76.5) (17.4) (6.1) (86.7) (13.3) (79.6) (14.3) (6.1) (90.8) (9.2) (82.7) (16.3) (1.0)
CD 131 27 53 25 1 133 25 55 23 1 112 46%*  35** 42 2
(n=79) (82.9) (17.1) (67.1) (31.6) (1.3) (842) (158) (69.6) (29.1) (1.3) (70.9) (29.1) (44.3) (53.2) (2.5)
Control 163 41 73 21 8 163 41 76 20 6 169 35 75 19 8
(n=102) (79.9) (20.1) (71.6) (20.5) (7.8) (79.9) (20.1) (745) (19.6) (5.9) (82.8) (17.2) (735) (18.6) (7.9)

*$<0.05 vs Control
**$<0.01 vs Control

Polymorphism in -159 (T /C) of the CDI4 gene in
patients with UC or CD

The allele frequency of -159T was significantly
higher in patients with UC than in control subjects
(OR=1.52, 959% CI=1.02 to 2.26, p <0.05) but did not
differ significantly between patients with CD and
control subjects (Table 2).

The distributions of genotypes T/T, T/C, and C/
C were similar in patients with UC and patients with
CD, and the frequency of homozygote -159 (C/C) in
patients with UC and patients with CD was signifi-
cantly lower than in control subjects (OR=0.38, 959
CI=0.19 to 0.77, p <0.05, and OR=0.37, 95% CI=0.17
to 0.80, p<0.05, respectively). The frequencies of
-159(T/T) and -159(T/C) did not differ statistically
between patients with IBD and control subjects.

a* 5 <0.05 vs Control with Yates’s correction

Polymorphisms in -1031 (T/C), -863 (C/A), and
-857 (C/T) of the TNF-a gene in patients with UC
or CD

There were no significant differences in the allele
and genotype frequencies at positions -1031 and -863
(Table 3).

The frequency of -857T was significantly lower
in patients with UC than in control subjects (OR=
0.49, 95% CI=0.27 to 0.90, p<0.05)
significantly higher in patients with CD than in control
subjects (OR=1.98, 959§ CI=1.20 to 3.27, »<0.01).
Furthermore, the frequency of the -857T allele was

but was

significantly higher in patients with CD than in
patients with UC (OR=4.06, 9595 CI1=2.24 t0 7.36, p <
0.01).

The frequency of homozygote -857(C/C) was
significantly lower in patients with CD than in control
subjects or patients with UC (OR=0.29, 959 CI=0.15
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Table 4. Allele and genotype frequencies at -159 of CD14 gene by subgroups of UC and CD patients

Allele frequency

Genotype frequency

T (%) C (%) T/T (%) T/C (%) C/C (%)

UucC
Proctitis 24(54.5) 20(45.5) 5(22.7) 14(63.7) 3(13.6)
(n=22)
I(Jeftfsi()ied colitis 41(64.1) 23(35.9) 13(40.6) 15(46.9) 4(12.5)

n=232
Total colitis 52(59.1) 36(40.9) 15(34.1) 22(50.0) 7(15.9)
(n=44)
CD
Small bowel 23(63.9) 13(36.1) 6(33.3) 11(61.1) 1(5.6)
(n=18)
Ileocolon 53(56.4) 41(43.6) 17(36.2) 21(44.7) 9(19.1)
(n=47)
Colon 17(60.7) 11(39.3) 4(28.6) 9(64.3) 1(7.1)
(n=14)

Table5. Allele and genotype frequencies at -1031, -863 and -857 of TNF-a gene by subgroups of UC patients

-1031 -863 -857

Allele Genotype Allele Genotype Allele Genotype

frequency frequency frequency frequency frequency frequency

T C T/T T/C C/C C A C/C C/A A/A C T c/C C/T T/T

%) %) % (%) (%) (% B (% (% (%) (%) (B (%) (%) (%)
Proctitis 43* 1 21* 1 0 43* 1 21* 1 0 41 3 19 3 0
(n=22) 97.7) (2.3) (955) (4.5) (0.0) (97.7) (2.3) (95.5) (45) (0.0) (93.2) (6.8) (86.4) (13.6) (0.0)
Other than
proctitis 124 28 54 16 6 127 25 57 13 6 138 14 62 14 0
(n=176) (815) (18.5) (71.1) (21.1) (7.8) (83.5) (16.5) (75.0) (17.1) (7.9) (90.8) (9.2) (81.6) (18.4) (0.0)
Left-sided 46 18 18 10 4 48 16 20 8 4 59 5 27 5 0
colitis (2=32)
Total 78 10 36 6 2 79 9 37 5 2 79 9 35 9 0

colitis (n=44)

*$<0.05 vs Other than proctitis

to 0.53 » <0.01 and OR=0.17, 95% CI=0.08 to 0.33, p <
0.01).
genotype -857(T/T) in UC patients was significantly
lower than in control subjects (OR=0.12, 959 Cl=
0.01 to 0.99, » <0.05).

Moreover, the frequency of homozygous

Polymorphisms in UC and CD subgroups

The allele and genotype frequencies of CD14 gene
promoter -159 were similar among subgroups of both
UC and CD (Table 4).

The frequencies of alleles -1031T and -863C of
the TNF-a gene promoter and the frequencies of
genotypes -1031(T/T) and -863(C/C) were signifi-

cantly higher in patients with proctitis than in other
the allele and
genotype frequencies at -857 were similar in all sub-
groups of UC (Tableb).

In subgroups of CD, the allele frequency of -863C

patient subgroups. In contrast,

was significantly lower in the colon subgroup than in
the small bowel or ileocolon subgroup (OR=0.24, 95%
CI=0.07 to 0.85, »<0.05 and OR=0.33, 95% CI=0.13
to 0.84, p<0.05).
difference in the distribution of genotypes at -863,

However, there was no significant

owing in part to the small number of patients in the
colon subgroup. There were no differences in allele
or genotype frequencies at -1031 or -857 (Table6).
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Table 6. Allele and genotype frequencies at -1031, -863 and -857 of TNF-a gene by subgroups of CD patients

-1031 -863 -857

Allele Genotype Allele Genotype Allele Genotype

frequency frequency frequency frequency frequency frequency
Subgroup T C T/T T/C C/C C A C/C C/A A/A C T c/cC C/T T/T

(Type) %) (%) % (%) (%) (% (B (% (% (%) (%) %) (%) (%) (%)

Small 31 5 13 5 0 32 4* 14 4 0 27 9 9 9 0
bowel
(n=18) (86.1) (13.9) (72.2) (27.8) (0.0) (88.9) (11.1) (77.8) (22.2) (0.0) (75.0) (25.0) (50.0) (50.0) (0.0)
Ileocolon 78 16 31 16 0 80 14* 33 14 0 71 23 26 19 2
(n=47) (83.0) (17.0) (66.0) (34.0) (0.0) (85.1) (14.9) (70.2) (29.8) (0.0) (78.5) (24.5) (55.3) (40.4) (4.3)
Colon 19 9 6 7 1 21 7 8 5 1 24 4 10 4 0
(n=14) (67.9) (32.1) (42.9) (50.0) (7.1) (75.0) (25.0) (57.1) (35.7) (7.2) (85.7) (14.3) (71.4) (286) (0.0)

*$<0.05 vs Colon type

Table 7. The maximum-likelihood of haplotype
frequencies comprised of -1031 (C/T),
-863 (C/A) and -857 (C/T) in the
promoter of TNF-a gene in UC and
CD patients

Haplotype frequency

TCC CAC TCT CCC  Others
ucC 0.763  0.127  0.088  0.012 0.010
CD 0.610  0.139  0.225  0.010 0.016
Control 0.654  0.138  0.155  0.032 0.021

Estimated haplotype frequencies in the TNF-a pro-

molter region

Maximum-likelihood haplotype frequencies
based on SNPs at -1031, -863 and -857 in the TNF
-a gene promoter are shown in Table 7. There were
three major haplotypes — TCC, CAC and TCT — and
including CCC.
patients with UC, the frequency of the TCC haplotype
tended to be high and the frequency of the TCT
haplotype was extremely low. The frequency of the
CAC haplotype did not differ among patients with UC,
patients with CD, and control subjects.

assumed minor haplotypes, In

DiscussioNn

In the present study, we found the allele frequency
of T at -159 of the CD14 gene was significantly higher
in patients with UC than in control subjects and that
the allele frequency of T at -857 of TNF-« gene was

significantly higher in patients with CD than in control
subjects. Furthermore, the genotype frequency of -159
(C/C) of the CD14 gene in patients with UC or CD
was significantly lower than in control subjects. The
frequency of homozygote -857(C/C) of the TNF-«
gene was significantly lower in patients with CD than
in control subjects and the frequency of -857(T/T) in
patients with UC was significantly lower than in
control subjects.

These results suggest that the polymorphisms at
position -159 of the CD14 gene and at position -857 of
the TNF-a gene are genetic predisposition factors
for UC and CD in the Japanese population.

CD14, a receptor of LPS, is attached to the
plasma membrane by a glycosylphosphatidyl inositol
anchor and lacks an intracellular domain®®. Signal
transduction of CD14 is mediated by interaction with
TLR4 through activation of NF-kB!. In IBD, the
inflammatory mucosa shows elevated expression of
mCD14 on mononuclear cells®® and the mucosal bar-
rier is thought to be disrupted. These conditions may
allow LPS derived from intestinal bacteria to invade
the inflamed mucosa and stimulate mononuclear cells,
causing large quantities of proinflammatory cyto-
kines to be released. In this situation, the amount of
expressed mCD14 may contribute to the intestinal
inflammation?®?24,

The SNP at position -159 of the CDI14 gene
promoter affects the expression of CD14. The T
allele is associated with high levels in serum of sCD14
and elevated expression of mCDI14 on circulating
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monocytes®®. Although the mechanism has not been
determined, the T substitution for C at position -159
might affect the promoter activity of the CD14 gene
because position -159 is adjacent to a putative AP-2
binding site of the promoter region. An in vitro
promoter assay with luciferase has shown significant
enhancement of promoter activity from -227 to
-1282%,

Klein et al. report that the frequencies of the T
allele and the T/T genotype at position -159 of CD14
gene are increased in white patients with CD'.
Obana et al. report that frequencies of the T allele and
the T/T genotype at -159 of the CD14 gene are in-
creased in Japanese patients with UC but not in
patients with CD?.

polymorphisms at -159 in the promoter of the CD14

These findings suggest that

gene play an important role in the development of UC
or CD by regulating the expression of CD14. The
difference in allele frequencies may be a racial differ-
ence.

In the present study, the frequency of the T allele
at -159 was significantly higher in patients with UC
and that of the C/C genotype was lower in patients
with UC or CD. These findings were similar to those
of a previous study?’. However, to confirm the signif-
icance of the SNP at -159 in the development of CD in
the Japanese population, even larger numbers of
patients with CD should be examined.

Many candidate genes have been proposed near
the CD14 gene locus, including those for 1L-3, 4,5, 9,
and 13 and platelet-derived growth factor receptor.
Therefore, we cannot rule out the possibility that the
association is the result of linkage disequilibrium with
a responsible gene?”. However, our findings strongly
suggest that the polymorphism at position -159 in the
CD14 gene is responsible for the association with both
UC and CD.

The TNF-a gene is located in the class III region
of the major histocompatibility complex (MHC), the
250-kb centromeric of the class I HLA-B locus and
the 850-kb telomeric of the class II HLA-DR locus?®.
TNF-« is produced mainly by activated lymphocytes
In IBD, TNF-« participates in
disease progression and functions as a potent proin-

and macrophages.

flammatory cytokine to stimulate acute-phase
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reactants, to activate epithelial cells with HLA II
antigen expression, and to produce other cytokines?.

Many SNPs have been reported in the promoter
region of the TNF-a gene® %% with the most com-
mon ones at positions -1031 (C/T), -863 (C/A), -857
(C/T), -308 (G/A), and -238 (G/A). These SNPs
are common in the Japanese population®. Other rare
polymorphisms are defined in the proximal promoter
of the TNF-a gene at positions -163, -376, and
-574%17%%  Among these SNPs, those at -1031, -863,
and -857 are reportedly associated with tran-
In addition, the SNP at -308 of

the TNF-a gene is believed to be responsible for

scriptional activity?®*.

transcriptional regulation®-®.

In Japanese patients Negoro et al. have reported
that the TNF-a gene polymorphisms -1031C, -863A,
and -857T are associated with CD, but not with UC?*",
and Kawasaki et al. have reported that the U03 TNF
-a promoter haplotype (-1031C, -863A, -857C) is
more frequent and the U04 haplotype (-1031C, -863C,
-857C) is less frequent in Japanese patients with CD?®.
The association of -857T with CD agreed in part with
the findings of Negoro et al®”. However, our finding
that the frequency of haplotype CAC is not higher in
patients with CD disagrees with the findings of
Kawasaki et al.®.

The LPS-stimulated production of TNF-« in
whole blood ex vivo is higher in healthy whites hom-
ozygous for -857C. In addition, transcription factor
OCT1 binds selectively at -857T and interacts with
the NF-kB transcription factor p65 subunit at an
adjacent binding site®®. A luciferase assay has shown
that the -1031C, -863A and -857T alleles are as-
sociated with high production of TNF-a and high
transcriptional promoter activity in response to con-
canavalin A®**. Therefore, the identity of the allele or
genotype responsible for the ability to produce TNF
-a remains unclear.

Recent studies have suggested that the transition
from G to A at position -308 is associated with the
higher production of TNF-&*>*¢. The SNP at -308
was not related to susceptibility to CD* but was
related to the intense inflammatory activity and risk
Thus, whether the
correlation between SNPs in the TNF-a gene pro-

of arthritis in fistulizing CD*.
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moter and IBD actually imply genetic susceptibility to
IBD is controversial. The correlation may simply
reflect a disequilibrium linkage with a nearby, truly
associated gene, for instance HLA DR or HLA B.

Kawasaki et al. have reported that HLA-DR B1*
0405 and 0410 and TNF-« promoter SNPs indepen-
dently contributed to the susceptibility to CD32.
However, Higuchi et al. have reported strong dise-
quilibrium with HLA and SNPs of the TNF-a pro-
moter. In the general Japanese population the
-1031C and -863A alleles of the TNF-a gene are in
significant linkage disequilibrium with HLA-B61 and
-DRB1*0901 and the -857T allele is in linkage dise-
quilibrium with HLA-B54, -B35, -B59, or -DRB1*
0405%*. Furthermore, Nakajima et al. have demon-
strated that HLA-DRB1*0405/*0401 and *0802 are
associated with CD in the Japanese population®*2.
These findings suggest that HLA DR may be respon-
sible for the susceptibility to CD. In addition, Futami
et al. have shown that the HLA-DRB1*1502 allele is
strongly associated with susceptibility to UC*®; how-
ever, the linkage disequilibrium with TNF-« pro-
moter has not been clarified.

In view of recent microsatellite polymorphism
findings that the TNF-« gene is not involved in the
pathogenesis of CD*, SNPs in TNF-a promoter
might not participate in the development of IBD but
simply reflect the linkage disequilibrium with HLA
DR. Instead, the SNPs at -1031, -863, and -867 of
the TNF-« gene may be related to the extent of
inflammatory lesions in UC or to the disease type of
CD through regulation of the ability to produce TNF
—a.

In conclusion, the -159T allele of the CD14 gene
promoter may be a genetic predisposition factor for
IBD, whereas the association of the SNP at -857 of
the TNF-a gene promoter and IBD may represent
the linkage disequilibrium with HLA-DR. To ana-
lyze the significance of SNPs in the TNF-« gene
promoter for the genetic predisposition of IBD, dise-
quilibrium with HLA DR must considered.
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