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Abstract

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 CCRS, 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
CCRS 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 the viral transmission. Recent
study has demonstrated that monocytic cell
line U937 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. This
dichotomous effects in susceptibility of viral
transmission is governed by the differential
expression of CXCR4 and CCRS.  Other
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studies have also confirmed that the
expression of different co-receptors on the
cell surface controls the HIV-1 infection in
particular cell types as well as the disease
progression to AIDS. Therefore, it is
rationalized to clone the promoters of both
the CXCR4 and CCRS gene for further
investigating the gene regulation of these two
proteins, using U937 cell line as the model
system.
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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. Epidemic of HIV-1
1s no doubt the worst catastrophe in human
history. HIV-1, a lentivirus, belongs to a
genus of the Retroviridae 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 o (CXC) and the §§ (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 CCRS5 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" cells. 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 1J937 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). Since the
differential expression of CCRS5 or CXCR4
in cells surface is likely to control the HIV-1
infection and the disease development
(16,17), it is critical to clone the promoters
for both the CXCR4 and CCRS genes before
any investigation on dichotomous effects of
the co-receptor expression can be performed.
Therefore, molecular cloning techniques are
proposed to used to clone these two
promoters in this project. To do this, the
human genomic DNA will be isolated and
followed by polymerase chain reaction (PCR)
with primers specific for the promoter
sequences. The PCR products will then be
cloned into pPCR-Script AMP (SK) vector




and confirmed by automated sequencing.

The obtained promoters will then be detailed
characterized for the transcriptional
regulatory activities mediated by retionic acid
in U937 cells.
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In last year, We have done many
important researches. We have isolated
human genomic DNA form white blood cells
and polymerase chain reaction (PCR)
amplification of the CCRS5 promoter
sequence with pfu polymerase. The PCR
product was cloned with Stratagene PCR-
Script Amp cloning kit, the correct clone has
been confirmed by the nucleotide sequence
analysis with automated sequencer (ABI
Prism 377)( Fig. 1). We have cloned the
pCCRS5-59029A promoter, when the
promoter sequence was compared with the
GenBank database, there has several
sequences similar to consensus sequences for
the transcription factors such as; activating
protein-1 (AP-1), CCAAT-binding
transcription factor, and NF-kB et al.

For Gel retardation analysis, we have
prepared the nuclear extracts from U937
monocytic or jurkat T cell line with or
without retinoic acid or PMA/PHA treatment,
respectively. From the induction of cellular
transcription factors in these two cell lines,
We expected to detect different binding
patterns in the CCR3 promoter (Fig. 2).
Fig.3 Semi-quantification of CCR5 mRNA
from Jukart cells with or without stimulation
PMA+PHA. lane I ~ 3 ~ 5; + PMA+PHA
lane 2 ~ 4 ~ 6; - PMA-PHA. The ratio of
CCR5 mRNA from jukart cells with
PMA+PHA or without stimulation is 4:1. -
For the footprinting analysis, we have first
titrated the DNase 1 concentration, Using 14
ng P> labeled PCR fragment (labeled with
one of other primers P029R or PSFCCRS)
with the concentrations of DNase 1 from 0.25
to 1.5 unit (Fig. 4A). Fig. 4B and 4C; the
Footprinting analysis with 1 unit of DNase 1,

and 0 to 8 ug nuclear extract isolated from
Jurkat T cell with or without PMA/PHA
stimulation respectively.
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Figure 1: DNA sequence of the promoter CCR5-59029A

" CCRS5-forward primer: (-986) 5’-AAGCCCAGAGGGCATCTTGT-3" (-966)
CCRS5-reverse primer: (194) 5’-ACTGTGACCCTTTCCTTATCT-3" (173)
The PCR product was cloned with Stratagene PCR-Script Amp cloning vector, the
correct clone was confirmed by automated sequencer (ARI Prism 377)

NTNTGAA A XCNCTTT GG MAGC CRCTCTTIGANTT CGRNCGNAATCGAC CNGTO T TGATAT IIGAATTICTGCAGT ICGGS3 G AT

r—f - 40 —50 50 70 36

e CCACTG " GACC O T TYICT TAT U, THAAGAT TATAT 7T TAGGATAAT TGTAT GAGCACTTGGTGT TTGTCANATGTCTT
B Vector PCRscript 4————» CCRS Promoter i3 140 150 1%

S TATGGGT TTCCTGTAAAGTY CTTTTACTCATCTIAGAAGC TAAC TAACAGGCCAAGCAGCTGAGAGGTTAC TTAZ CGGS
i70 182 295 200 210 220 220 240

I ot

GAGAGTTITCTTGTAGGGGAARCGGATGTCTCAGCUTCTTCTGGC CAGATGAGC TGTGCAAATCAATCATATAGRCAGTATA
2580 260 270 280 290 300 310 320

il ot W

AAMAGTAGGAAATGCTGTTTCTTTTGAAGGAGS T GGAGTTAAATCATTAAGTGTATTGAAG GC GAARAGAATCAGAGA
330 340 350 ’ 160 370 386G 190 400
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Figure 2: Gel retardation , The ANN (AP-1, NF-kB, NFAT) probe binds
to nuclear extract from Jurkat or U937 cells with PMA/PHA or retinoic
acid stimulation respectively.

Jurkat call U937 cell
PMAPHA  +PMA+PHA -Retindic acid +Retiric aci{
ofz 4 ele 4 o2 4 oz 4 8 o)
. 1 e

Exp 1305ec B V258 G 068 Datw 10-02-1989 Tira 1154 10220101897 Fie C:CHING CELTF




Figure (3A): Three pair of CCRS primers in CCRS gene
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CCR5-N (58946-59238) (292 bp)

e CCRS5-1(59192-59613) (442 bp)

CCRS5-C (59824-60037) (214 bp)

Figure 3 (B): Semi-quantification of CCR5 mRNA from Jurkat cells with
or without sumulation PMA/PHA
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Fig. 4. Footprinting analysis. (A) DNas
titrations used 14 ng P**-labled PCR
fragment (labled with one of other prime=
PO29R or PSFCCRS) with the
concentrations of DNase I from 0.25 to 1.
unit (left to right). One unit of DNase | of
was the roughly used in subsequent
experiment to as shownin (B) and (C). (C
Footprinting carried with 14 ng PCR
?.Mﬁznﬁ' 1 unit DNase 1, and 0 to 8 pg
nuclear extract (left to right) isolated fron
Jurkat T cell line with PMA/PHA
stimulation. (C) The condition was the
same (B), expect nuclear extract without

PMA/PHA stimulation.



