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Summary. - A search for gene(s) associated with anti-human immunodeficiency virus type 1 (HIV-1) activ­
ity of CD8+ T cells was attempted using molecular cloning and the relation between the anti-HIV activity of CD8+ 

T cells and the interleukin-9 receptor a chain (IL-9R-a) mRNA expression from the cDNA clones obtained was 
examined. The anti-HIV-1 activity of CD8+ T cell culture supernatants was assessed by measuring the level of 
HIV-1 replication in a CD4+ T cell line transfected with an infectious HIV-1 DNA clone. IL-9R-cx mRNA was 
assayed by reverse transcriptase-polymerase chain reaction (RT-PCR). Of 5 cases showing high level of anti-HIV-1 
activity (more than 80% suppression of HIV-1 replication), the mRNA was detected in 4 cases. Of 10 cases 
showing low level of anti-HIV-1 activity (less than 80% suppression of HIV-1 replication), the mRNA was 
detected in one case. Soluble recombinant human IL-9 receptor (rhIL-9sR) did not suppress HIV-1 replication at 
a concentration of 1 ng/ml. These data suggest that the IL-9R-a mRNA formation in CD8+ T cells may correlate 
with and play some role in the anti-HIV-1 activity of CD8+ T cells from HIV-1-infected individuals. 
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Introduction 

CD8+ T cells are involved in the control o f  HIV-1 repli­
cation in vivo, especially during the phase o f  clinical laten­

*Corresponding author. 
Abbreviations: AIDS = acquired immunodeficiency syndrome; 
CAF = CD8+ T cell anti-viral factor; CCR = CC-chemokine recep­
tor; ELISA= enzyme-linked immunosorbent assay; FCS = foetal calf 
serum; G3PDH = glyceraldehyde-3-phosphate dehydrogenase; 
HTV-1 = human immunodeficiency virus type 1; HPLC = high per­
formance liquid chromatography; IFN = interferon; IL-2 = inter-
leukin-2; IL-9R-a = interleukin-9 receptor a chain; LTNP = long-
term non-progressor; LTR = long terminal repeat; PBS = phosphate-
buffered saline; PBMC = peripheral blood mononuclear cell; PCR= 
polymerase chain reaction; PHA = phytohaemagglutinin; rhIL-9sR 
= soluble recombinant human IL-9 receptor; RT-PCR = reverse tran-
scription/polymerase chain reaction; SDS = sodium dodecyl sulfate 

cy and in long-term non-progressors (LTNPs). The suppres­
sive effect o f  CD8+ T cells may be mediated by a soluble 
factor(s) (Walker et al., 1986; Walker and Levy, 1989; 
Brinchmann et al., 1990; Mackewicz and Levy, 1992; Cao 
e r a / . ,  1995; Tsuchie etal., 1997). CC-chemokines RANTES, 
MIP-1 a and MIP-1 p have been reported to suppress HIV 
replication (Cocchi etal., 1995; Gao etal., 1997). Recent 
studies have identified CC-chemokine receptors (CCRs), 
especially CCR5, a receptor for RANTES, MIP-1 a and 
MIP-1 p, as co-receptors for macrophage-tropic HIV-1 
strains, indicating that the CCRs inhibit HIV-1 infection by 
interfering with viral entry (Dragic et al., 1996; Huang et 
al., 1996). Several groups using an HIV-1 long terminal 
repeat (LTR)-driven chloramphenicol acetyl transferase as­
say have reported that CD8+ T cell-derived soluble factors 
suppressed HIV-1 transcription in transiently transfected 
CD4+ T cells (Chen et al., 1993; Mackewicz et al., 1995; 
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Copeland  et al., 1995). Levy  et al. (1996) characterised b i ­
ochemically the factor and designated it as CD8+ T cell anti­
viral factor (CAF). In our previous studies (M.M. Hossain, 
unpublished results), w e  have also found that CD8+ T cells 
from HIV-1-infected individuals produced a soluble anti-
HIV factor(s) which suppressed both HIV-1 replication and 
transcription in CD4+ T cells. Unlike CAF, this factor was 
inactivated at 100°C in 10 mins and at 65°C in 20 mins. 

In attempting molecular cloning of  the anti-HIV sub­
stance from mRNA o f  CD8+ T cells producing high level o f  
anti-HIV activity by use o f  subtractive hybridisation probes, 
a cDNA clone corresponding to IL-9R-a was obtained. 
Unlike the other 16 clones, this was also found to be more 
related to the anti-HIV activity o f  CD8+ T cells. The rela­
t ionship  be tween  the production o f  an anti-HIV-1 
substance(s) by CD8+ T cells and the formation o f  mRNA 
encoding IL-9R-OC in CD8+ T cells was examined in HIV-
infected and HIV-seronegative individuals. 

Materials and Methods 

Subjects and CD8* T cell preparation. Blood samples were 
obtained from 6 Indian, 8 African and 1 Japanese HIV-infected 
individuals (P-l to P-15). The Japanese HIV-1-infected individual 
(P-l) was a LTNP whose CD8+ T cells were producing high level 
of an anti-HIV substance(s) and was used for molecular cloning 
of cDNA as described below. Blood samples were also collected 
from 4 Japanese and 1 African HIV-seronegative individuals (H-l 
to H-5). The African HIV-seronegative individual (H-5) was the 
spouse of an African HIV-1 -infected man. CD8+ T cells were sep­
arated from peripheral blood mononuclear cells (PBMCs) using 
Dynabeads M-450 (Dynal, Oslo, Norway) and cultured at a den­
sity of 5 x 106 cells/ml in a growth medium [RPMI 1640 medium 
with 10% foetal calf serum (FCS), 50 U/ml anti-human interferon 
(IFN)-a serum (JCR Pharmaceutical Co., Kobe, Japan) and 0.5 U/ml 
recombinant mterleukin-2 (IL-2, Takeda Chemical Industries, 
Osaka, Japan)] containing 1% phytohaemagglutinin P (PHA, Difco 
Laboratories, Detroit, MI). Supernatants of the CD8' T cell cul­
tures were collected, filtered (0.22 |j.m pore size) and kept at 
-70"C until used. 

Construction of cDNA library. Poly(A)+ RNA prepared from 
the CD8+ T cells of a Japanese HIV-1-infected LTNP (P-l) by use 
of Quick Prep mRNA Purification Kit (Pharmacia Biotech Tokyo, 
Japan) was employed for molecular cloning of cDNA. By use of 
Great Lengths cDNA Synthesis Kit (Clontech Laboratories Inc., 
Palo Alto, CA), double-stranded cDNA was synthesised, ligated to 
£coRI-NoiI-Safl adaptors, and phosphorylated. cDNA fragments 
bigger than 500 bp were obtained by using Sephadex G50 col­
umns, ligated to £c«RI-digcsted pUCl 18 vector, and employed 
for transformation of E. coli strain DH5-0C for preparation of a 
cDNA library. 

Subtracted cDNA probe. To improve the chances of identifying 
cDNA clones related to anti-HIV activity, a subtracted cDNA was 
generated with a Subtracter Kit (Invitrogen Corp., San Diego, C A) 
and used as a probe for screening of the cDNA library. Single-

stranded cDNA was prepared from P-1 and hybridised to photobi-
otinylated mRNA from CD8+ T cells from HIV-seronegative do­
nors without any HIV suppression activity. As a result, cDNA se­
quences common to both pools hybridised, leaving differentially 
expressed genes unhybridised. The photobiotinylated mRNA-
cDNA hybrids were complexed with free streptavidin and removed 
from the hybridisation mixture by phenol-chloroform extraction 
(Sive and John, 1988), leaving unhybridised (substracted) cDNA 
in the water phase. The subtracted cDNA was radiolabelled and 
used as a probe for screening of the cDNA library. 

Colony hybridisation. For screening, 20,000 transformants from 
selected plates were transferred to nylon membranes (Hybond-N', 
Amersham, Cambridge, UK) and processed as previously described 
(Grunstein and Hogness, 1975). Hybridisation was carried out at 
65°C in 6 x SSC, 1% sodium dodecyl sulfate (SDS), and 0.5% 
non-fat dry milk pH 7.0 for 1 2 - 1 6  hrs. A radioactive probe was 
prepared from the subtracted cDNA by use ofRandom Primer Kit 
(Invitrogen Corp., San Diego, CA). The radioactivity of hybridi­
sation mixture was adjusted to approximately 1 x 106 cpm/ml. 
Colonies hybridising strongly with the probe were selected, plated 
again and a secondary hybridisation was performed for the identi­
fication and isolation of individual positive colonies. 

DNA sequencing. Double-stranded plasmid DNA templates 
were prepared in a plasmid DNA purification mini-system 
(BIO 101, Vista, C A) and sequenced from both ends using uni­
versal forward and fluorescent reverse M13 primers. The reaction 
was carried out using PRISM Sequencing Kit (Applied Biosys-
tems Inc., Foster City, CA) and the reaction products were ana­
lysed in an automated ABI 373 DNA sequencer. Nucleic acid and 
protein databases search was performed at the National Center for 
Biotechnology Information Server using the BLAST algorithm 
(Altschul et al., 1990) . 

Assay for anti-HIV-1 activity of CDS* T cells. PMBCs (1 x 106) 
from 4 HIV-1 -infected individuals and CD8+ T cell-depleted PBMCs 
(1 x 106) from HIV-seronegative donors per well were mixed and 
co-cultured in 24-well microplates in 1 ml per well of the growth 
medium containing 1% PHA. Alternatively, to examine the anti-
HIV-1 activity of CD8+T cells, CDS' T cell-depleted PBMCs from 
HIV-1 -infected individuals were co-cultured with CD8+ T cell-de­
pleted PBMCs from HIV-seronegative donors. One-half volumes 
of the culture supernatants were collected and replaced with the 
same amount of fresh growth medium without PHA every 2-3 
days. The culture supernatants were assayed for HIV-1 p24 anti­
gen by a commercially available HIV-1 p24 Kit (HIVAG-1, Ab­
bott GmbH Diagnostika, Wiesbaden-Delkenheim, Germany). 

To examine the anti-HIV-1 activity in the culture supernatants of 
CD8+ T cells, we utilized a CD4+ T cell line, TALL-1, transfected 
with pNL432 plasmid DNA carrying a full-length of HIV-1 ge­
nome (Adachi etal., 1986). Briefly, 1 x 106 cells were transfected 
with 1 fig of pNL432 and incubated in RPMI-1640 medium con­
taining 10% FCS for 5 hrs at 37°C. Then, the transfected cells 
were cultured in the presence or absence of 50% dilutions of the 
CD8ŕ T cell culture supernatants. One-half volumes of the culture 
supernatants were replaced with fresh 50% dilutions of CD8+ T 
cell culture supernatants every 3 days and the supernatants were 
assayed for HIV-1 p i7  by an enzyme-linked immunosorbent as­
say (ELISA). Additionally, the transfected cells were cultured in 
the presence or absence of rhIL-9sR ( R & D  Systems, Minneapo­
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lis, MN) in the growth medium at concentrations of 1,10,100 and 
1,000 ng/ml to examine its effect on HIV-1 replication. One-half 
volumes of the culture supernatants were replaced with the fresh 
medium containing the same concentration of rhIL-9sR every 3 
days and the culture supernatants were tested for HIV-1 p 17. 

Detection ofIL-9R-a mRNA by RT-PCR. Poly(A)+ RNA prep­
aration from 2 x 106CD8ř T cells was used for the first-strand 
cDNA synthesis with Ready-To-Go T-primed First Strand Kit 
(Pharmacia Biotech, Tokyo, Japan). One (al of the first strand cDNA 
sample was subjected to a 25-cycle amplification (denaturation at 
94 °C for 1 min, annealing at 65°C for 1 min, and elongation at 
72°C for 2 mins) by PCR in 100 ^1 of PCR buffer containing 
10 mmol/1 Tris.HCl pH 8.3, 50 mmol/1 KC1, 1.5 mmol/1 MgCl2, 
0.001% gelatin, 0.25 mmol/1 each of dNTPs, 100 pmoles of ei­
ther IL-9R-oc-specific or glyceraldehyde-3-phosphate dehydroge­
nase (G3PDH)-specific primers, and 2.5 U of Taq DNA polymer­
ase (Takara Biochemicals Co., Tokyo, Japan). The primers used 
for the amplification of IL-9R-a cDNA encoding transmembrane 
and cytoplasmic domain of IL-9R-a were IL-9R-A (5'-GT-
GGCCAGGCAACACCCTTGTTGC-3') and IL-9R-B (5'-GT-
CAGGGACCTAGAATGTCCAGGA-3'). The primers for the am­
plification of G3PDH cDNA were G3PDH-A (5'-TGAAGGTCG-
GAGTCAACGGATTTGGT-3') and G3PDH-B (5'-CATGT-
GGGCCATGAGGTCCACCAC-3'). Five p.1 of the PCR product 
was electrophoresed in a 2.5% NuSieve GTG agarose gel and the 
presence of IL-9R-a gene product was examined under UV light 
after ethidium bromide staining. 

Quantitative determination of IL-9- a cDNA by high perform­
ance liquid chromatography (HPLC). To analyse the difference in 
levels of mRNAs encoding IL-9R-CC and G3PDH m CD8+ T cells, 
a first strand cDNA sample containing 10 amoles of G3PDH cDNA 
was used in PCR for amplification of IL-9R-CC cDNA. The amount 
of IL-9R-0C cDNA was determined by HPLC and expressed as the 
square of the IL-9R-oc-specific peak. For determination of the copy 
number of G3PDH cDNA (target), a constant volume of each first 
strand cDNA was co-amplified with competitor DNA (G3PDH 
PCR Mimic Clontech Laboratories Inc., Palo Alto, CA) using se­
rial ten-fold dilutions ranging from 0.001 to 100 amoles. After 
reaction, the products derived from the target and competitor cDNA 
were resolved by HPLC, and the amount of target cDNA was de­
termined from the amount of competitor cDNA in which the 
amounts of competitor and target products appeared equal. 

Results 

Molecular cloning of cDNA 

A cDNA library was generated to search for mRNA for­
mation in CD8+ T cells producing high level o f  anti-HIV 
activity. Twenty-one cDNA clones were isolated by subtrac-
tive hybridisation (Table 1). Of  these clones, 10 were simi­
lar to known cellular sequences (# 1, 2, 3, 4, 11, 16, 17, 18, 
19 and 21), 6 had nucleotide sequences which have not been 
reported yet (# 5, 6, 7, 12, 14 and 20), and 5 could not be 
sequenced successfully (# 8 ,9 ,  10,13 and 15). IL-9RmRNA 
was detected only in CD8+ T cells o f  P-1 but not in the HIV-

seronegative donor (H-1). mRNAs corresponding to other 
DNA clones (# 1, 4, 5, 6, 7, 12, 14, 16, 17, 18, 20  and 21) 
were found in CD8+ T cells o f  both P-1 and H-1. 

Anti-HIV-1 activity of CDfľ T cells and IL-9R-a mRNA 
formation 

The results o f  experiments on  HIV-1 replication in  natu­
rally infected PBMCs and CD8+ T cell-depleted PBMCs 
from 4 HIV-1-infected individuals and on IL-9R-a mRNA 
formation in CD8+ T cells are shown in Table 2. A complete 
suppression of  HIV-1 replication in a PBMC culture con­
taining CD8+ T cells and of  IL-9R-a mRNA formation was 
detected in one patient (P-2). However, high level o f  HIV-1 
replication in a CD8+ T cell-depleted PBMC culture was 
observed. A relative delay in HIV-1 replication in the non-
depleted PBMC culture in comparison with that in the CD8+ 

T cell-depleted PBMC culture was seen in one patient (P3) 
in which IL-9R-OC mRNA was not detected. IL-9R-OC mRNA 
but not HIV-1 production was detected in both the non-de-
pleted and CD8+ T cell-depleted PBMC cultures o f  two pa­
tients (P-4 and P-5). 

The results of utilising the supernatants from the CD8+ T 
cell cultures o f  HIV-infected individuals for determination of  
suppression of  HIV-1 replication in transfected CD4+ T cells 
are shown in Table 3 and Fig. 1. In 5 out o f  the 15 cases tested, 

Table 1. Characterization of cDNA clones from CD8+T cells 

Clone Description mRNA expression in CD8+T cells 

No. P-1 H-1 

11 IL-9 receptor + -

1 Nucleic acid binding protein + + 
2 Alu repeat NT NT 
3 Alu repeat NT NT 
4 Type I 5'-iodothyronine deiodinasc + + 
16 NRF1 protein + + 
17 Type I 5'-iodothyronine dciodinase + + 
18 NKG-5 + + 
19 Alu repeat NT NT 
21 MIP-1 a + + 

5 + + 
6 + + 
7 Novel sequence + + 
12 + + 
14 + + 
20 + + 

9 
10 

13 

15 

Sequencing unsuccessful 

NT = not tested. 
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Table 2. Anti-HIV activity of CD8+ T cells in  naturally infected PBMCs and formation o f  IL-9R-a m R N A  i n  CD8+ T cells 

Patient Clinical HIV Cell HIV-1 p24 (pg/ml) on day 

stage infection preparation 15 18 21 24 27 IL-9R-CX mRNA 

P-2 2 HIV-1 PBMCs <30 <30 >30 <30 <30 + 

CD8'-dcplctcd PBMCs 31 137 2,166 10,694 35,884 

P-3 4 HIV-1 PBMCs <30 36 220 1,628 12,034 -

CD8+-depleted PBMCs <30 40 1,163 10,483 88,902 
P-4 2 HIV-1 PBMCs <30 <30 <30 <30 <30 + 

CD8+-depleted PBMCs <30 <30 <30 <30 <30 

P-5 2 HIV-1 PBMCs <30 <30 <30 <30 <30 + 

CD8+-depleted PBMCs <30 <30 <30 <30 <30 

Table 3. Relationship between levels o f  the anti-HIV activity and  the IL-9R-a m R N A  i n  CD8+ T cells f r o m  HIV-infected patients and  
HlV-seronegative donors 

Patient Clinical HIV infection p i 7  pg/ml (%)a IL-9R-a mRNA 

code stage 

Exp. 1 
Medium 720(100) 
P-l 2 HIV-1 55(7) + (8604416)" 
H-2 negative 1550(215) -

H-3 negative 765(106) -

H-4 negative 1275(177) -

Exp. 2 
Medium 722(100) 
P-l 2 HIV-1 <10(<5) + (8604416) 

P-6 2 HIV-2 244(33) - (319942) 
P-7 2 HIV-2 363(50) - (265931) 

P-8 2 HIV-1 650(90) - (22668) 

Exp. 3 
Medium 2100(100) 
P-l 2 HIV-1 <10(<5) + (8604416) 

P-9 2 HIV-1 310(15) - (99317) 

P-10 2 HIV-1 362(17) + (3059192) 

P-l 1 2 HIV-1 400(19) + (5122696) 
P-12 2 HIV-1 1240(59) - (328776) 
P-l 3 2 HIV-1 1830(87) + (3799348) 

P-14 2 HIV-1 1990(94) - (464651) 

P-15 2 HIV-1 2300(109) -

H-5 negative 65(3) + (2067405) 

"Values on day 9. bValues in parentheses are squares o f  IL-9R-a mRNA-specific peaks in HPLC. 
(+) = present; (-) = absent. 

a high level o f  anti-HIV-1 activity (more than 80% suppres­
sion of  HI V-1 replication) was observed (P-1, P-9, P-10, P-11, 
and H-5). In 4 out of  these 5 cases (P-l, P-10, P-l 1, and H-5), 
IL-9R.-CC mRNA was detected. In one case (P-9), a high level 
of  anti-HIV-1 activity (85% suppression of  HIV-1 replica­
tion) was observed but IL-9R-a mRNA was not detected. 
Among the 3 Japanese HIV-seronegative individuals (H-2, 
H-3 and H-4), neither anti-HIV-1 activity nor IL-9R-0C mRNA 
was detected. However, both the anti-HIV-1 activity and 

IL-9R-0C mRNA were detected in the African HI V-seronega-
tive woman (H-5) whose spouse was HIV-1 -positive. Among 
the 10 cases which showed a low level of  anti-HIV-1 activity 
(less than 80% suppression of  HIV-1 replication), IL-9R-OC 
mRNA was detected in one case (PI3). 

The data on the level of IL-9R-a mRNA detected by gel 
electrophoresis were confirmed by PCR and HPLC using 
the first-strand cDNA sample containing the same amount 
of  G3PDH cDNA (Table 3). 
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Table 4. Effect of rhIL-9sR on HIV-1 replication 

HIV-1 p l 7  (pg/ml) 

Day 9 Day 12 

Medium 872 5,076 
rhIL-9sR 

1 ng/ml 765 4,391 
100 ng/ml 775 8,614 

10 ng/ml 946 9,535 
1 ng/ml 1,000 11,355 

CD8+ T cell 
culture supernatant 

50% <10 <10 
5% 413 574 

0.5% 575 908 
0.05% 984 2,384 

250-
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o 
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T 

rhIL-9sR did not suppress HIV-1 replication even at a con­
centration of l^g/ml in the assay, whereas the culture su­
pernatant of CD8+ T cells from P-l did in a dose-dependent 
manner (Table 4). 

absent present 
IL-9R-a mRNA 

Fig. i 
Anti-HIV-l activity and IL-9R-a mRNA formation - properties of 

21 cDNA clones from CD8+ T cells 
Anti-HIV-l activity in culture supernatants expressed as reciprocal of HIV-1 
pi 7 in % (ordinate). The experiment with the cDNA clone from CD8+ T 
cells from case PI repeated independently 3 times. 

Discussion 

In our experiments on molecular cloning of cDNA using 
subtractive hybridisation, a cDNA clone corresponding to 
IL-9R-a was obtained. In addition, the correlation between 
levels of the anti-HIV-1 activity and IL-9R-a mRNA in CD8+ 

T cells was observed in 13 out of 15 cases. We used two 
different assay procedures for the anti-HIV activity of CD8+ 

T cells (the assay using naturally HIV-infected PBMCs (the 
co-culture assay) and another assay using the T cell line 
transfected with infectious HIV-1 DNA). In the co-culture 
assay, a contact between the CD4+ and CD8+ T cells was 
necessary for the optimal inhibition of HIV replication in 
some cases (Tsuchie et al., 1997). In addition, in some cas­
es too, HIV production in supernatants of PBMC cultures 
was undetectable even after depletion of CD8+ T cells. It is 
possible that, in such cases, virus load in PBMCs was very 
low and HIV production was not detected during the obser­
vation period. It is also possible that a small number of CD8+ 

T cells with a very high level of anti-HIV activity remained 
in the CD8+T cell-depleted PBMC cultures. 

To exclude the possibility that all kinds of mRNA might 
be intensively formed in CD8+ T cells in the cases positive 
for IL-9R-0C mRNA, the first strand cDNA sample contain­
ing the same amount of G3PDH cDNA was used for PCR 
and the relationship between of the two cDNAs was ana­
lysed semiquantatively by HPLC. These data showed that 
large amounts of IL-9R-a mRNA were present in CD8+ T 
cells in those cases in which G3PDH mRNA was found in 
small amounts. 

IL-9 stimulates the proliferation of a variety of hemat­
opoietic lineages through its interaction with IL-9R (Uyt-
tenhove et al., 1988; Van Snick et al., 1989; Yang et al., 
1989). IL-9R consists of two chains, a chain specific for its 
ligand and chain specific for signal transduction (Renauld 
et al., 1992). A sequence analysis has revealed that IL-9R 
can be expressed in membrane-bound and soluble forms 
(Yang et al., 1989). Soluble cytokine receptors can be gen­
erated through proteolytic cleavage of the membrane-bound 
receptors or by direct translation of spliced mRNAs specif­
ically encoding the soluble forms, possibly by mRNA splic­
ing in case of the soluble form of IL-9R (Heaney and Gol-
de, 1996). IL-9 has been reported to enhance HIV replica­
tion in naturally and experimentally infected CD4+ T cells 
(Mackewicz et al., 1994). 

The relationship between the levels of IL-9R-a mRNA 
and anti-HIV activity in CD8+T cells observed in our study 
raises the following possibilities: (1) A soluble form of the 
extracellular domain of IL-9R-0C chain may exert inhibitory 
activity on HIV-1 replication and represent an anti-HIV sub­
stance itself. (2) A soluble form of IL-9R may induce for­
mation of mRNA encoding an anti-HIV substance(s) in 
CD8+ T cells through binding to some receptor on the cells. 
(3) Correlation between an anti-HIV substance production 
and IL-9R-OC mRNA formation may be accidental. Soluble 
receptors competing with a membrane-bound receptor for 
ligand may decrease receptor-mediated signal generation 
(Renauld et al., 1995). Several cytokines including tumour 
necrosis factor, IFN-y, IL-2 and IL-4 are inhibited by soluble 
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receptors (Larrick and Wright, 1992). In our assay, rhIL-9sR 
produced by  the baculovirus expression system did not show 
any anti-HIV-1 activity even at a concentration of  1 |ag/ml. 
The mature rhIL-9sR has a predicted M r  o f  approximately 
2 6  K, and our preliminary data suggested the size of the 
active substance between 15 and 4 0  K. 

In our assay using the T cell line transfected with infec­
tious HIV-1 DNA, CC-chemokines RANTES, M l P - l a  and 
M I P - i p  did not  suppress HIV-1 replication at a concen­
tration of  200 ng/ml (unpublished results). In addition, the 
anti-HIV activity was not inactivated by neutralising anti­
bodies  against  CC-chemokines  bu t  was  inactivated a t  
100°C in 10 mins or  at 65°C in 2 0  mins unlike CAF as 

reported by  Levy  etal. (1996). These data suggest the pres­

ence o f  some anti-HIV factor(s) different f rom CC-chem­

okines and CAF. It is well known that a strong non-cyto-

toxic anti-HIV response o f  CD8+  T cells and the produc­

tion o f  a soluble anti-HIV factor(s) correlate with high 

numbers  o f  circulating CD4+  T cells and a healthy clinical 

state (Levy  et al., 1996; Gomez  et ah, 1994 ). The present 

study delineates a new aspect of the suppression of  HIV  

replication by CD8+  T cells and may be  useful  for  the po­

tential therapeutic strategy for  long-term survival o f  HIV-

infected individuals, although the mechanism of  the phe­

nomenon involved is so far  unclear. 
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