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The contribution of Nramp! to
anti-tuberculosis resistance in human
remains debated. Here we reported
results using 5 genotypes (274C/T,
$77-18G/A, A318V, D543N and
1726+55del4) in analyzing genetic
polymorphism of NRAMP/ in
Taiwanese. The study sample enrolled
49 patients with tuberculosis and 48
healthy control subjects. We found
A318V was not polymorphic in our
population. Only D543N and
1729+55del4 showed more
heterozygous. In 274 C/T and
577-18G/A, the allele frequencies
showed the predominant type as
homozygous pattern C/C (94%) and
G/G (94%), respectively. There were --
no statistically significant differences
between tuberculosis patients and
healthy coniro! subjects. In spite of the
high susceptibility to M. tuberculosis .
in HIV-infected patients, the allele
frequencies of D543N and
1729+55del4 in these patients were
not significantly different between the
HIV-positive patients (n=60) and the
HIV-negative subjects (n=97).



Genotypic frequencies in the
HIV-positive patients were not
significantly different between the
tuberculosis patients (n=29) and the
non-tuberculosis patients (n=31).
Compared to previous studies, we
found significant differences among
different racial groups in allele
frequencies for 274C/T, D543N and

[ 729+55del4. In conclusion, the allele
and genotype of NRAMP/
polymorphism in Taiwanese were
different from the Caucasians,
Africans and Spanics. No allelic
associations were identified among the
NRAMP1 alleles, tuberculosis
susceptibility, and HIV infection.
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Tuberculosis is still a leading death
of infectious diseases in Taiwan (Yu,
1999). Emerging evidences have
suggested that genetic factors are
involved in susceptibility of infection
by pathogens (Liu J, 1995; Barton
CH, 1994). It has generally been
assumed that resistant of mice to

_ infection with M. tuberculosis is
determined, to a significant degree,
by the action of Nramp!. Whereas,
the contribution of NRAMP/ to
anti-tuberculosis resistance in human
remains debated (North, 1998;
Greenwood, 2000). Recent studies
have found an association of
NRAMP! with susceptibility to
tuberculosis in 2 Gambian population
and weak linkage in a family study
(Bellamy RC, Ruwende T, 1998;
Blackwell JM. 1998)}. Here we report
the results using five genotypes in
analyzing genetic polymorphism in
Taiwanese with and those without
tuberculosis.
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In order to establish the allele and
genotype frequency of NRAMP/ in
Taiwanese, the first part of this study
consists of 97 HIV-negative individuals,
including 49 active tuberculosis and 48
healthy subjects. From analysis of 5
genotypes of NRAMP1 polymorphisms,
only D543N and 1729+55deid were
polymorphic in this population of
Taiwan. A318V was not polymorphic;
the alleles 274 C/T and 577-18G/A
show a predominant allele as
homozygous pattern C/C (94%) and G/G
(94%), respectively. In D543N,
homozygous G/G and A/A are 70% and
4%, respectively; and heterozygous G/A
is 26%. In 1729+55del4, homozygous
TGTG/TGTG and del/del are 69% and
6%, respectively; and heterozygous
TGTG/del is 25%. In A318V, either
through a genetic shift or a natural
selection, no T/C or T/T was found in
our HIV-negative population.

The control subjects denied the
tuberculosis history and had no
evidence of pulmonary tuberculosis in
the chest roentgenograms. By the
(Odds ratio analysis and chi-square
test, we failed to find statistically
significant differences between these
two groups. Among TB group, there
were no significant associations of the
family history, disease severity,
outcomes, recurrent rate, and
drug-resistance status with D543N
and 1729+55del4 polymorphism. °

Based on only D543N and
1729+55del4 polymorphisms in our
population, the second part of this study’
was done to determine D543N and |
1729+del4 polymorphisms in the HIV.
infection patients with or those without
tuberculosis. Because HIV infection in
Taiwan remains largely a male disease,
there was an excess of male in the group
of HIV —positive patients (55 male and 5



female). That was significantly different
from HIV-negative groups (P<0.05).
Table V shows the allele and genotype
frequencies of NRAMP/ polymorphisms
in HIV-infected patients and the non
HIV-infected subjects. The allele
frequencies of those two NRAMP}
polymorphisms were not significantly
different between the HI'V-infected
patients and the non HIV-infected
population. In addition, genotypic
frequencies were not significantly
different between the tuberculosis
patients and the non-tuberculosis
patients. In the HIV-infected patients,
we found D543N allele variant was
frequently linkage disequilibria with
1729+deld.

Comparing to previous studies, we
found that there were significant

differences of allele frequencies between

different racial groups, for 274C/T,
D543N and 1729+55del4. Except for

- 274C/T, the allele frequencies of D543
and 1729+del4 between Taiwanese and
the Hong Kong people were similar; the
D543N allele frequency of Taiwanese
and Hong Kong people is significantly
different from Caucasians, Africans, and
Colombia Spanics. Moreover, the
1729+55del4 allele frequency among
Taiwanese, Hong Kong people, Africans
and Colombia Spanics is different from
that of Caucasians.

HERRET
- 1. The allelic and genotype of
NRAMP | polymorphism in

Taiwanese were different from the
Caucasians, Africans and Spanics.
Mo allelic association was identified
between the NRAMPI alleles and
tuberculosis susceptibility. In
addition, neither homozygotes nor
heterozygotes for any NRAMP!?
varianis were increased risk of HIV
infection.

2. It is not clear whether this

discrepancy is due to an ethnic
difference or a genetic advantage (or
disadvantage). Although the variant
alleles of D543N and 1729+55del4
were not associated with tuberculosis
in this study, they would be possible
in linkage disequilibria with another
unknown functional polymorphism.
A new sst! gene (susceptibility to
tuberculosis 1), 10-19 centimogran
distal to NRAMPI, has been reported
to control progression of tuberculosis
infection in a lung-specific manner
(Kramnik, 2000). The linkage of sstf
and NRAMP] needs to be further
elucidated.

3. This result has been submitted to the
International Journal of Tuberculosis
and Lung Disease.
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