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Table 1.

Association between genotypes of host immune factors and clinical outcomes of

HIV-1 infected Japanese hemophiliacs

Polymorphism Genotype distribution (cases) P value
Non-progressor Progressor (Fisher’s exact fest)
RANTES -28 C/C 36 37
(=97) C/G 14 7 0.11
G/G 3 0
RANTES -403 G/G 23 24
(n=98) G/A 24 17 0.41
A/A 7 3
RANTES In1.1  T/T 24 25
- (n=102) T/C 24 22 0.21
C/C 6 1
SDF1 -801 G/G 24 21
(n=104) G/A 25 24 0.84
A/A 6 4
IL-4 -589 C/C 4 4
(n=96) C/T 24 18 0.91
T/T 25 21
DC-SIGN -139 T/T 36 21
(n=104) T/C 16 23 0.068
C/C 3 5
DC-SIGN -336 T/T 51 44
(n=103) T/C 4 4 1.00
C/C 0 0




Table 2.
Association between allelic frequencies of host immune factors and clinical outcomes of
HIV-1 infected Japanese hemophiliacs

Polymorphism Allelic Frequency Odds ratio
Nonprogressor  Progressor | VM€ [95% C.I]
RANTES -28 C 0.811 0.920 0.37
(#=97) | 0.037
G 0.189 0.080 [0.149, 0.926]
RANTES -403 G 0.648 0.739 0.65
(n=98) 0.21
A 0.352 0.261 [0.351, 1.209]
RANTES In1.1 T 0.667 0.750 0.67
(n=102) 0.22
C 0.333 0.250 [0.362, 1.228]
SDF1 -801 G 0.664 0.673 0.96
(n=104) | 0.88
A 0.336 0.327 [0.536, 1.706]
1L.-4 -589 C 0.302 0.302 1.00
(n=96) 1.00
T 0.698 0.698 [0.537, 1.854]
DC-SIGN -139 T 0.800 0.663 2.03
(0=104) 0.028
C 0.200 0.337 [1.084, 3.804]
DC-SIGN-336 T 0.964 0.958 1.15
(n=103) 1.00%

C 0.036 0.042 [0.280, 4.737]

*Fischer’s exact test
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Summary

Interleukin 7 (IL-7) contributes to development and
proliferation of T cells. We investigated the effect of IL-7 on
HIV-1 1infected monocyte—derived human macrophages. IL-7
treatment for macrophages at a concentration of 10ng/ml reduced
replication of the R5 HIV-1 strain by approximately 50%.
Meanwhile, HIV-1-infected macrophages themselves could excrete
IL-7 approximately 20% more than uninfected macrophages. These
results suggested the advantage of IL-7 as a therapeutic modality
to recover CD4+ T cells.

Text

Macrophages and CD4+ T cells are the predominant cell types
for human immunodeficiency virus—1 (HIV-1) infection [1, 14].
Macrophages can be infected by HIV-1 in many tissues, including
the brain, lung and 1ymph nodes [16]. Unlike infected CD4+ T cells,
which have a short half-1ife of 1-1. 5 days, macrophages are quite
resistant to the cytopathic effect of the virus, and may thus
provide a reservoir for persistent infection and virus
dissemination. It is known that cytokines play an important role
in HIV-1 infection. Interleukin 7 is a cytokine produced by
stromal cells of the thymus and bone marrow [2-4]. It has capacity
to induce growth of immature B lymphocytes [6], and contributes
to development and proliferation of T cells [6-9]. With respect
to HIV-1 infection, there is a reverse correlation between CD4+
T cell number and IL-7 serum levels in HIV-1-infected patients
[17-19]. After patients started to receive antiretroviral drugs,
the elevated IL-7 in the serum decreased to normal levels [17].
On the other hand, IL-7 increases HIV-1 replication in thymic
organ cultures [10-12] and to induce latent HIV-1 in resting CD4+



T cells [13]. However, effects of IL-7 on HIV-1 replication in
macrophages remain unclear. In the present study, we evaluated
levels of HIV-1 proliferation in monocyte-derived human

macrophages treated with or without exogenous IL-7.

Peripheral blood mononuclear cells (PBMC) from blood buffy
coats of healthy donors were isolated by centrifugation through
Ficoll-Hypaque and plated on a 24 well MULTIWELL™ PRIMARIA™
plate (Becton Dickinson, Franklin Lakes, New Jersey, USA) with
RPMI 1640 supplemented with 10% fetal calf serum (FCS). After
incubation at 37°C for one day, the floating cells were removed
by washing the plate with phosphate-buffered saline four times
and the adherent cells were incubated at 37°C for 11 days with
0.5ml of RPMI 1640 supplemented with 10% FCS plus 100ng/ml of
granulocyte macrophage colony stimulating factor (GM-CSF).

To determine whether or not differentiated macrophages express
the IL-7 receptor, we analyzed total RNA extracted from
macrophages. PBMC stimulated with PHA and 10ng/ml of TL-2 for
three days and monkey kidney CV-1 cells served as positive and
negative controls, respectively. RNA was reverse—transcribed
into cDNA, and levels of IL-7 receptor cDNA were measured by an
ABI 7500 Real—-time PCR System. As shown in Fig. la, IL-7 receptor
" mRNA in macrophages was clearly detected. It was also detected
in PHA and IL-2-stimulated PBMC. Levels of IL-7 receptor mRNA
in macrophages were approximately 1/10 of those in PHA and
IL-2-stimulated PBMC, while CV-1 cells were totally negative for
expression of the IL-7 receptor.

Macrophages were infected with 6.5ng of p24 of HIV-1 SF162
strain for two hours on day 12. Cells were then incubated with
Iml of RPMI 1640 supplemented with 10% FCS plus 100ng/ml of GM—CSF



and 0, 3 or 10ng/ml of IL-7 (Techne, Minneapolis, Minnesota, USA).
Infected macrophages were fed on days 3, 6, 9 and 12 (after
infection) by exchanging one half of the culture supernatant with
fresh media containing the same amount of cytokines. Levels of
HIV-1 p24 antigen in culture supernatants on days 1, 3, 6, 9 and
12 were measured by using an HIV-1 P24 Antigen ELISAKit (Fig. 1b).

The p24 antigen level in the culture supernatant of macrophages
treated with 3ng/ml of IL-7 was apparently less than that of
macrophages without IL-7 treatment (Fig.1b). This difference was
evident on day 3 and became greater with time. On day 12, the
p24 level of macrophages treated with 3ng/ml of IL-7 was 2220
pg/ml while that of untreated macrophages was 3542 pg/ml. That
is, the suppression with 3ng/ml of IL-7 on HIV-1 replication was
37. 4% on day 12. Treatment of macrophages with 10ng/ml of IL-7
showed a greater suppressive effect on HIV-1 replication
(Fig. 1b). On day 12, the p24 level of macrophages treated with
10ng/ml of IL-7 was 1760 pg/ml. That is, suppression with 10ng/ml
of IL-7 on HIV-1 replication was 50.3% on day 12.

Monocyte—derived human macrophages were also infected with the
7 strain of the Sendai virus. Hemagglutination assay (HA) titers
were measured on days 1, 3 and 6 after infection. As shown in
Fig. lc, there was no difference in HA titers between IL-7T-treated
and untreated macrophages, indicating no apparent effect of IL-7

on Sendai virus replication in macrophages.

Levels of IL-7 in supernatants of macrophages were measured
on days 1 and 3 after HIV-1 infection (Fig.1d). On day 1, there
was no difference in levels of IL-7 between HIV-1 infected and
uninfected macrophages. On day 3, IL-7 levels in HIV-1-infected
macrophages slightly increased, while those in uninfected
macrophages did not.



The mechanisms of the suppressive effect of IL-7 on Rb HIV-1
replication in macrophages are still not clear. A previous study
showed that IL-7 treatment for PBMC enhanced excretion of pB
chemokines including MIP-1 B, which can suppress R5 HIV-1
replication [15]. We pretreated macrophages with 10ng/ml of IL-7
for one day, and then inoculated them with HIV-1. However, we
failed to detect any further suppression of HIV-1 replicatioﬁ
compared with macrophages treated with IL-7 only after HIV-1
infection (data not shown). Therefore, it is unlikely that IL-7
could suppress HIV-1 replication by up regulation of MIP-18.
It is possible that IL-7 could affect HIV-1 replication after

HIV-1 enters macrophages.

We have shown that HIV-1-infected macrophages could excrete
more IL-7 than uninfected ones. Therefore, it is likely that IL-7
is a self-defense system for macrophages against HIV-1 infection.
Furthermore, our finding that IL-7 could moderately suppress
HIV-1 replication in macrophages suggested the advantage of IL-7
as an immune modulator which could be used to recover CD4+ T cell
numbers in HIV-1-infected individuals.
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