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Simple Genotype Analysis of the Asp299Gly Polymorphism
of the Toll-Like Receptor-4 Gene That is Associated With
Lipopolysaccharide Hyporesponsiveness
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A nonsynonymous single nucleotide poly-
morphism (Asp299Gly) in the Toll-like recep-
tor-4(TLR-4) gene affects the responsiveness
to lipopolysaccharide in humans. To analyze
this important polymorphism more efficiently,
we developed a simple polymerase chain re-
action (PCR) restriction length fragment poly-
morphism (RFLP) assay and examined the
Asp299Gly allele frequency in a Japanese
population. The PCR primer was designed

ognition sequence for restriction enzyme
BsaBl or BstXI, allowing RFLP analysis of the
digested products. Genotyping was carried
out with this assay for 275 DNA specimens
from 107 healthy volunteers and 168 patients
with various diseases, including ulcerative
colitis (n = 86). The Asp299Gly allele of the
TLR-4 gene was not detected in any of the
specimens, suggesting that it is very rare in
Japanese. J. Clin. Lab. Anal. 16:56-58,

with 1- or 2-bp mismatches, creating the rec-  2002.  ©2002 Wiley-Liss, Inc.
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INTRODUCTION importance in determining the susceptibility, severity, and
The Toll-like receptor-4 (TLR-4) is a member of thPrognosis of these disorders. In this cor!text,_a recent report
concerning nonsynonymous, cosegregating single-nucleotide

interleukin-1 receptor (IL-1R)/toll-like receptor (TLR) super- ; i
family (1,2). This conserved cytoplasmic region is termeiél)lymo”{m'SmS (Asp299Cly and Thr399lle) of eR-4gene

Toll/IL-1R (TIR) domain, which is derived from the fact tha y Arbour et al. (8) should be noted. In addition to several in
' itro transfection experiments indicating the relation of

Itis Commomy fm_md in IL-1R and a recept(_)r-llke prote|_n OXSpZQQGIy with decreased response to LPS, they found that
the Drosophilafruit fly called Toll. So far, six superfamily e airway responsiveness to inhaled LPS was significantly
members have been identified, but, with the exception of TLR- . :
2 and -4, little is known about their in vivo functions. Rev v o " subjects heterozygous or homozygous for the

' ’ ;sSpZQQGIy and Thr399lle alleles than in those with the wild-

cently, accumulating evidence has suggested that TLR- . .
required for lipopolysaccharide (LPS) responsiveness, ang® genotype. Although in the subjects tested there were 73

thus is involved in host defense against Gram-negative bac-
teria (3,4). LPS is known to play a pivotal role in the patho-
genesis of a variety of infectious and allergic diseases (5®pnt sponsor: Nakatani Electronic Measuring Technology Association.
Furthermore, it has recently been shown that LPS may stimgbrrespondence to: Yuji Hinoda, M.D., Department of Clinical Laboratory
late the growth of human colon carcinoma cell line, suggestience, Yamaguchi University School of Medicine, 1-1-1, Minami-Kogushi,
ing a possible direct effect in the promotion of colon cancépe, Yamaguchi 755-8505, Japan. E-mail: hinoda@po.cc.yamaguchi-u.ac.jp
(7). Individual differences in response to LPS could be Réceived 9 August 2001; Accepted 16 October 2001
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TABLE 1. Sequences of primers used in this study RFLP assay for identifying the Arg299Gly allele. PCR was
Primers for restriction enzyniasB| carried out in a total volume of 2B consisting of 0.5l of
F1 : B-ttagaaatgaaggaaacttggaaaag-3 10 uM solution of each primer, 2} of 10x reaction buffer
R1 : S-itiglcaaacaatiaaatagifitaata-3 (100 mM Tris-HCI pH 8.3 at 25C, 500 mM KCl, 15 mM
RI: S-tugicaaacaatiaaaiadtaatteatc-3 MgCl,), 4 pl of 1.25 mM solution of 4 dNTPs, fil of
Primers for restriction enzyntsi| AmpliTaq DNA polymerase (Perkin Elmer, Branchburg, NJ),
P2 S-ageaactiagactliacciegalg 3 1 pl of genomic DNA (80 ngdl), and 15.541 H,O. This was

R2 : 5-gttgccatccgaaattataagaaaag-3

F2 . 5-agcatacttagact@iacctcgatGtat-3 performed with a Robocycler (Gene Amp PCR System 9600;

iy o o or. Bold canital characters indicate Perkin Elmer) under the conditions of initial denaturation of
, forward primer; R, reverse primer. Bold capital characters indicate the poly-. ..
morphic site. Underlined capital characters indicate mismatched nucleoti%g;srgljr; é‘ tagr?(;:;g”g,ogée; ?é BEthglgsRO;r?)?jj(?tcsa\:\llo:?eil(i)gseesie d

] . with the restriction enzym8saBl or BsiXl (New England
wild-types, nine heterozygotes, and one homozygote, datgif|aps, Inc., Beverly, MA) and separated on a 7% horizon-

the allele frequency in a given population were not showgy nondenaturing polyacrylamide gel at 100V for 1.5 hr. The
The sequence analysis was performed with polymerase C'b%lf‘was then stained with ethidium bromide.

reaction (PCR)-single strand conformation polymorphism
(SSCP) and direct sequencing. In this study, we develoRBSULTS AND DISCUSSION
simple assay for Asp299Gly by PCR-restriction fragment

. : . . We tested two kinds of restriction enzym&saBl and
length polymorphism (RFLP) using mismatch primers, argisw for the PCR-RFLP assay of theAspgggGly allele. The

examllnt(_e the allele frequency of Asp299Gly in a Japaner%%erse primer R1 and the forward primer F2 were designed
popuiation. to anneal to the proximity of the polymorphism with 1- or 2-
bp mismatches, as shown by underlines in Table 1, creating
MATERIALS AND METHODS recognition sequences;-§atnn/nnatc-3and 3-ccannnnn/
DNA Specimens ntgg-3 for restriction enzyme3saBl andBsiX|, respectively.

onsequently, the DNA template containing adenine (A) at

For DNA analysis, 7 ml of peripheral blood was obtamet e polymorphic site (wild-type allele) was sensitivB$eBI,

from 107 unrelated healthy volunteers and 168 patients thd that containing guanine (G) (mutated allele) was sensi-

ulcerative colitis (n = 86), colon cancer (n = 47), viral hepali- ; . .
. - . . - LIV BsiXl, allowing RFLP analysis of the di rod-
tis (n = 32), bacterial infection (n = 1), or Kawasaki vasculit e to Bsix], allowing analysis of the digested prod

(n = 2), after informed consent was given. The experimen (‘1ts. Other restriction enzymes would be applicable to this
L oh 9 . P ethod. However, it should be noted that the amplification

protocol was approved by the institutional ethics committ &ici f PCR learl h h .
of the Yamaguchi University School of Medicine, Ube% iciency of PCR was clearly decreased when the primer

vam hi Japan. The tested subiects were all Japan IS tained mismatches within 3 bp from theed (data not
amaguchi, Japan. fhe tested subjects were afl Japanese. g wn). Mismatches of primers R1 and F2 were therefore
was isolated based on a conventional Nal method (9).

introduced into further nucleotide positions from the’d

(Table 1).

PCR-RFLP Genotyping was performed with these PCR-RFLP assays
The primers designed in this study are listed in Tablefor 275 DNA specimens from 107 healthy volunteers and 168

Two primer sets, F1-R1 and F2-R2, were used for the PQratients with ulcerative colitis, colon cancer, viral hepatitis,

A (B)

139 bp 112 bp

112 bp 108 bp

12345 678910

Fig. 1. Electrophoresis patterns for the Asp299Gly allele of Th&k-4 BsiX|, indicating homozygous wild-type. Lanes 5 and 10 showed digestion
gene analyzed by PCR-RFLP-based assays. Restriction endonucdasepdtterns of positive control DNAs containing guanine (G) at the polymor-
BsaBl and B) BsiX| were used. Lanes 1-4 and 6-9 showed digestion phic site. In contrast to homozygous wild-type, they were resist&sgRi
amplified DNAs from four healthy volunteers witBseBl and BsiXI, re-  and sensitive t@stXI. Control DNAs forBseBl andBstX| were amplified
spectively. The four samples were all sensitiveB&zBI and resistant to with the primer R1land F2 (Table 1), respectively.
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