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Human immunodeficiency virus type 1
(HIV-1) is the etiologic agent of AIDS
(acquired immunodeficiency syndrome) that
causes the worst global epidemic known to
human history.  Cellular entry of HIV-1
requires binding to both CD4 (the primary
receptor) and one of the seven transmembrane
G-protein-coupled chemokine recpeptors,
CXCR4 or CCRS5, as the major Co-receptors.
CXCR4 has been shown to mediate entry of
T-cell line adapted (T-tropic) HIV-1 strains
into peripheral blood lymphocytes (PBL) and
T-cell, whereas CCRS5 on the surface of PBL
and monocytes/macrophages mediates the
infection of macrophage-tropic (M-tropic)
viral strains. The importance of chemokine
receptors to the HIV-1 entry and AIDS
pathogenesis has therefore promoted intensive
investigation on the co-receptor usage during
Recent study has
demonstrated that monocytic cell line U937

the viral transmission.



does expressed CXCR4 on the cell surface
that is more susceptible for T-tropic HIV-1

infection. However, upon differentiation to

macrophage or more mature phenotype by
retinoic acid, certain U937 clones become
highly susceptible to M-tropic but resist to T-
tropic HIV-1 infections.
effects in susceptibility of viral transmission is
governed by the differential expression of

CXCR4 and CCRS.

Many correlation studies have also
suggested that the levels of CCRS5 on the
CD4" cells surface determine susceptibility for
the infection of M-tropic strains and the rate
of the disease progression in human. Other
studies have also confirmed that the
polymorphism of the CCR5 promoter has
closely related to the disease progression to
AIDS, pCCR5-59029G/G individuals
progressed to AIDS on average 3.8 years
more slowly than pCCR5-59029A/A
individuals, therefore, it is important to study
the factors that regulate the CCR5 expression.

This dichotomous
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It is estimated that 40 millions people

will be infected with Human
immunodeficiency virus type 1 (HIV-1) in
year 2000 worldwide. 3

Eptdemic of HIV-1 is no doubt the worst
catastrophe in human history. HIV-1, a
lentivirus, belongs to a genus of the
Retrovindae family, and causes acquired
immunodeficiency syndrome (AIDS) in
human (1). Depending on the physical
.conditions of the host, HIV-1 can establish a
clinical latent stage in the infected hosts in
excess of 15 years (2). One of the mechanisms
whereby HIV-1 escapes host immune
surveillance, leading thereby to the virus’
latent period, is the constant altering of its
immunogenic surface antigens.

Human immunodeficiency virus uses

CD4" as the primary receptor and chemokine
co-receptors to enter target cells (3).
Chemokine receptors belong to the
superfamily of G protein-coupled receptors
that have seven transmembrane domains.
They can be divided in two groups:
the a (CXC) and the f§ (CC) subfamilies,
which have or does not have a single amino
acid, respectively, inserted between the first
and the second cysteine residues of the
proteins. The binding of chemokines to their
receptors induces a rapid calcium influx and
inflammatory responses in the receptor-
bearing cells (4 ). However, recent studies
have demonstrated that CCR5 and CXCR4
mutants defective in G-protein signaling are
still active in mediating HIV-1 infection (5,6).
* The chemokine receptors CXCR4 and
CCRS are the major co-receptors for HIV-1
entry into CD4" célls. The importance of
chemokine receptors for HIV-1 entry and
AIDS pathogenesis has promoted intensive
investigations (7,8). It is found that during
primary infection, most HIV-1 isolates are
macrophage-tropic (M-tropic) and the viral
isolates tend to use CCRS for cell entry (9).
While at the later stage, M-tropic viruses tend
to become less prominent and are generally
replaced by T- cell tropic (T-tropic) viruses
(10,11), which use CXCR4 for viral entry.
This correlation of the disease progression
and HIV-1 tropism is believed to be the result
of altering co-receptor usage driven by the
selection of new target cells for infection
(12).

For studying the infection of M-tropic
HIV-1, promonocytic cell line, such as U937,
has been frequently used as a cell line model
(13 ). However, recent studies demonstrated
that certain U937 cell clones are relatively



resistant to the infection of M-tropic HIV-1
isolates, but susceptible to T-tropic viruses
(14). Upon differentiation of these U937
clones to macrophage or mature phenotype by
retionic acid, U937 cells become highly
susceptible to M-tropic but resist to T-cell
tropic HIV-1 infections. The change in
susceptibility of viral transmission is governed
by the differential expression of CXCR4 and
CCRS5 (15). Recently, Kostrikis L. G. et al.
also reported a nucleotide transition from C to
T at position 59653 in the promoter (pCCRS5-
59653T) region was in complete linkage
disequilibrium with the codon 64 missense
mutation of CCR2, suggesting that the action
of CCR2-V64! allele in delaying HIV-1
disease progression is through the pCCRS-
59653 mutation that directs less CCRS
expression ( 16).

Since the differential expression of
CCRS3 in cells surface is likely to control the
HIV-1 infection and the disease development,
it is important to understand how the cellular
factor(s } regulate the CCRS protein
expression. Based on the previous studies in
our lab, in this proposal we intends to (A)
Cloning and characterization of the gene(s)
for the inducible cellular factors that bind to
the promoter of the CCRS during the
monocytic cells differentiated by retinoic acid
treatment and further to study the CCRS5
protein expression by the promoter activity
assay. (B) DNase 1 Footprinting analysis of
the polymorphic CCRS promoter with the
nuclear extracts prepared from the RA treated
or untrated U937 cell. Further to clone those
DNA binding proteins by screening the
subtractive cDNA library of U937 with
specific motifs (which were identified during
the footprinting analysis) on the polymorphic

CCRS5 promoter sequences. Determined
CCRS genotype from 30-50 individual, by
PCR in-situ hybridization and FACScan
analysis to detect the mRNA ~ cell surface
CCRS5 protein expression whether associate
with the polymorphic CCRS5.
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The result showed that three haplotypes;
P1, P2, and P4 were identified in this group,
and the frequencies of P1/P1, P1/P2, P1/P4
and P4/P4 were 20.65%, 1.08%, 41.30% and
36.95%, respectively. We further correlated
the genotype with the levels of CCRS
expression on cell surface. There were no
significant differences between the promoter
genotypes and CCRS protein levles had been
detected.

Since p59029 A drives 2-fold greater
CAT activity than p59029 G in vitro, we
speculated that P1 has a stronger promoter
activity. We further analyzed the correlation
of the three ccr5-59653 genotypes (C/C, C/T,
and T/T) with the level CCRS expression on
PBMC derived from P1 homozygote. From
this FACScan data, found a significantly
lower percentage of PBMC and CD4+ cells
expressing CCR5 which had two 59653 T
alleles (Fig.1). Finally, the results of gel
retardation, show the different binding pattern
factors were detected due to the
polymorphism of 59029 (G/A) or p59653

(C/T) (Fig.2).
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