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A Possible Mechanism of Apoptosis Induced by Simian Immunodeficieny
Virus in Polymorphonuclear Neutrophils *

LI Gang, YANG Fei-yi,LIU Xin-hua, WANG Dan, LI Ping-feng
{ Department of Biochemistry and Molecular Biology , Health Science Center, Peking University , Besjing 100083 China )

Abstract: The aim of this study is to investigate the mechanisms of apoptosis in polymorphonuclear neutrophils
(PMNs) induced by simian immunodeficiency virus(SIV).In this experiment, gag gene was amplified by the "
polymerase chain reaction and the expression of p53 and bel-2 gene were determined by Western blot assay.
The results showed that the viability of PMNs after treated with SIV was declined as the incubation time pro-
longed. gag gene could be amplified from PMNs at 24 h postinfection. The expression of p53 gene in PMNs
was enhanced at 24 h postinfection. At the same time, the expression of &ci-2 gene were elevated in both of
control and SIV infected group, but the production of bel-2 protein in SIV infected group was obviously lower
than centrol. Our data indicate that PMNs could be infected with SIV and the changed expression of p33 and
bel-2 gene might be one of the mechanisms of apoptosis occurred in PMN infected with SIV.
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Acquired immunodeficiency syndrome ( AIDS) is due involved in the functional impariment of CD4* , macro-
to infection of human immunedeficiency viris (HIV) . The  phages and polymorphonuclear neutrophils( PMNs) . It was
alteration of immune function induced by HIV is mainly noticed that phagocytosis of bacterial by PMNs of HIV-in-
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fected patients was significantly lower, but this was ron-
tributed to the increased susceptibility to bacterjal infec-
tion in HIV-infecred patients with low CD4* subset-cell
counts! "2 In the presence of AIDS, the marker expres-
sion on PMNs was modulated in the cytokines tests™® | Tt
was found that PMN from HIV* subjecls showed an in-
crease in expression of TNF-alpha and IL-6 genes'*’, an
altered ability to produce specific cytokines in response to
lipopolysaccharide'®! and an induced increase of TNF-al-
pha by manocytes and up-regulation of monoeytes phago-
cytosis[é} .As mentioned above, the function of PMNs was
imparied or altered by virus. Since it was onee considered
that HIV did not directly infect PMNs, the phenomena
were therefore considered to be due 1o reduced release of
cytokines, such as granulocyte colony-stimulation fac-
torl . However an important fact has been noticed that
HIV DNA might be detected in PMNs of HIV-infected pa-
tients!®).

Apoptosis is an active death process genetically en-
coded to eliminate abnormal or unwanted cells and accom-
panied in the pathogenesis process of AIDS that is always
associated with the alteration of gene expression. In pre-
sent studies, simian immunodeficiency virus { SIV 050 )
was incubated with PMNs from macaque monkeys. The in-
fection of PMNs and expression of p53 and &c/-2 genes
were analyzed . Apoptosis in PMNz was therefore to be e-
valuated .

1 Materials and Methods

1.1 Separation of PMNs

Peripheral blood was taken out from macaque mon-
kevs and spun down at 1000 r/min for 5 min. Plasma were
taken off and supplemented with equal amount of saline.
Blood was gently overlaid on the surface of 10 mL of lym-
phocyte separation medium ([8M ) and centrifuged at
2 000 r/min for 45 min. PMN= on the surface of red blood
cells were collected , transferred to 20 mL of 3% dextran
in saline and drawn up into 35 mL syringe. The syringe
was put in an inverted position for 35 min and gramulocyte
rich supernatant was saved in 50 mL tube. Equal volume
of saline was added and mixed gently. Following spun 10
min at 1000 r/min, the pellet was lysed with 2 mL of wa-
ter for 30 s and diluted immediately by pouring saline into

tube. The cells were washed twice and standandized to 1 x
10° cells/mL with RPMI 1 640 medium.
1.2 Incubation of PMNs and treatment with SIV

PMNs with a density of 1.8 % 10° cells per mL were
aliquot into 25 em® flasks and maintained in RPMI-1640
medium{ containing 10% fetal calf serum and 5% auto-
plasma, 100 U penicillin/mL, 100pg streptomycin/mL and
1 nmol/T. CM-CSF purchased from SIGMA) . In SIV in-
fected group, PMNs were treated with 1/10 volume of
SIV 20 supematant of free-cells{ 1 x 10° TCIDg/mL) .
PMNs were incubated at 37°C in a humidified atmosphere
with 5% CO,.
1.3 Determination of viability of PMNs

At the incubation time (,24,48,72,96 and 120 h,
0.5 mL of PMNs suspension from each group was collect-
ed into an Eppendorf tube. The supernatants were taken
off after centrifugation at 1 000 r/min for 10 min and the
pellets were put into freezer until use, After all samples
were collected, the viability of cells was detected with
CyQUANT assay which hes been used as a convemient,
rapid and sensitive procedure for determining the density
of cells in culture. Based on the principle of the assay, the
CyQUANT dye exhibits strong fluorescence enhancement
when bound to cellular nucleic acids and the relative fluo-
rescent intensity may therefore be used to represent the
survival cells. The CyQUANT Cell Proliferation Assay kit
was purchased from Molecular Probes. The procedure of
this assay was performed by following the instruction of
the kit.
1.4 Amplification of gag gene

43 10° PMNs were removed from each culture flask
at 0 and 24 h respectively after SIV load, washed 4 times
with PBS pH 7.4 and weated with lysis buffer{0.2 mol/L
Tris HCL pH 8,0.1 mol/L Na; EDTA, 1% SDS, 100ug/
mL poteinas2 K)or 16 h at 37T, The DNA were extmet-
ed with phenol: chloroform 2x and precipitated with 3
mol/L sodium acetate and ethanol ovemight at - 20C,
After washed with 75% ethanol, the quantified DNA was
used for PCR reaction.0.2pg of PMN DNA was added in-
to a reaction mixture consisting of 6 ul of 25 mmol/L Mg-
Cl;, 10:L of 10x PCR buffer. 2L of 10 rumol/L dNTP"s,
2.5 U Taq Polymerase, 1 pL. of 50 pmol/L each of primer
{Sense:5” AAT GAG GAG GCT GCA GAT TGG GAC T


http://www.cqvip.com

£ OO0 http://www.cqvip.com|

304  H &K F % Fied

3"; Antisense: 5° GCA CTA GCT TGC AAT CTG GGT
TAG C 37 ; Band size:381 bpland H,0 to 100uL. Ampli-
fication was performed at 94°C for | min,60C for | min
and 72C for | min. The reaction was followed by 72°C
for 7 min after 30 cycles. The amplified DNA fragment
was analyzed by 1. 5% agarose gel electrophoresis and
were visualized by ethidium bromide staining.
1.5 Western blot immunodetection

At 0 and 24 h postinfection , whole-cell extracts were
prepared for Westem immunoblot analysis: 10° cells were
incubated in 10uL of lysis buffer containing 0. 2% Trntion
X- 100, 500mmol /L. NaCl, 500mmol/L. sucrose, 1 mmol/L
EDTA,0.15 mmol/L specimen, 0, Smmol/L spermidine,
10 mmol/L HEPES (pH 8.0, 200 umol/L phenyl-
methysulfonyl flucride , 2ug leupeptin/mL,2 ug pepstatin/
ml., 24 IU aprotinin/mL and 7 mmol/L 3-mercaptoethanc
1.40 mg of total proteins were subjected to sodium dode-
cyl sulfate-polyacrylemide gel electrophoresis ( SDS-
PAGE) and transferred to PYDF membrane for immun-
odetection. Mouse monoclonal antibodies were raised a-
gainst human p53 and 5cf-2 (Santa Cruz Biotechnology) .
HERP-conjugated goat anti-mouse lgG was used as the sec-
ondary reagent. The antigen-antibody complexes were re-
vealed by enhanced chemiluminescence ( ECL; Amer-
sham} . SDS-PAGE molecular weight markers { Bio-Rad )
verified the correct location of the visualized bands after
being exposured to an X-ray film. Quantitative analyses of
bands on X-ray film wre performed by an antomated digi-
tizing system{ UN-SCAN-IT, Silk Scientific,inc. )

2 Results

2.1 Influences of SIV on the survival of PMNs
After treatment with SIV, the cells viability was de-
termined by the method of CyQUANT assay at different in-
cubation time{ Fig. 1) . From Figure 1, a pronounced de-
crease of the cell viability in SIV infected group could be
noticed as the incubation time prolonged. The viabilities of
cells in control groups were from 62. 1% ( 24h) through
23.8% ( 122h) compared with incubation time 0 hour.
However, those in SIV infected groups were markedly de-
creased from 31.1% (24h)through 14.2% (122h).
2.2 Detection of gag pene
At 0 and 24 h after PMNs treated with SIV, gag

gene were amplified by PCR. The resulis whowed that an
amplified band could be visualized at 24 h postinfection
group but others ( Fig. 2). It was also noticed that gag
gene could be amplified form samples of 50% (5 out of 10
cases) .
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Fig-1  Yilnlity of PMNs after irfected with SIV at different incubation
time puints
C, control ; STV, SIV infected group; * P<0.08 and » » P<0.01
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Fig.2 Detection of gag gene in PMNs infected with SIV for 24 h
PMNs wore separated and incubated with SIV; DNA were extracted and
anplification of gug gene were performed a1 O and 24 h; M, Maker; lane
1, Control at incubation time 0 h;2, Control at incubation time 24 h;3,
SIV infected group at incubation titne 0 hy4, SIV infected group sl incu-
bation time 24 h.
2.3 Expression of p53 gene
The expression of p53 pgene was determined by
Western blot at 0 and 24 h postinfertion of PMNs. The re-
sult in Figure 3 demonstrated an obvious increase of pS3
protein at 24 h io SIV infected group. The graph in Figure
3 was selected from 3 similar resuits.
2.4 Expression of bcl-2 gene
'The expression of bcl-2 gene in SIV infected group
was also detected by Westem blto. Figure 4 showed that
the synthesis of bel-2 protein in both SIV infected group


http://www.cqvip.com

H4H

£ OO0 http://www.cqvip.com|

ZF R%.GRAERETIESEAR TR ENECH T RIS 307

Relative intenstty
[~
[~

SIV infected

Control

Fig.3 The expression of p53 gene was detected by Western blat wsey
Relative intensity for each group was determined by an awtoniated digit-
zaing gystem . PMNs were separated and incubated with S[V . Western blot
were performed ot 0 and 24 h after infection. Lene 1, Coutrol 81 incuba-
tion lime 0 h;lane 2, Control at incubation time 24 h; laee 3, SV infect-
od group at incubation time O Lane 4. SIV infected group at incubation
time 24 h.
and control were upregulated at 24 h under the current
condition of incubation, but the level of bel-2 in control
was much higher than that in STV infected control { the
pixel ratio of contol to STV-infected group after digitizing
was 2.01) . The graph in Figure 4 was selcted from 6 sim-
ilar results.

Fig.4 The expression of be-2 gene was detected by Western blot s--ay
PMNs were separated and incubated with SIV. Western blot were per-
formed at U and 24 h after infection. Lane 1, Comtral a1 incubation time
h;2, Coatrol &t incubation time 24 h;3,S1V infected group st incubation
time @ h;d4,SIV infected group e1 incubation time 24 h.

3 Discussion

HIV affects mainly the function of CD4™ cells, but
other imnumne cells are also impaired, for instance
macmphages[gl and PMNs. PMNs and monocytes/
macrophages represent the first defence line agpinst invad-
ing microorganisms . The impairment of PMNs by SIV will
eventually lead to the death of eells. In the present stud-
ies, the viability of PMNs infected with SIV was remark-
ably decreased as incubation time prolonged that indicat-

ing the sarvival of PMNs was influenced by the SIV load.
Alihough it was once considered that PMNs were not

directly infected by HIV, the functional impairment of
PMNs was not fully explained so farl! "), gag gene was
existed at 5’ terminal of genome of reverse tramscriptive
virus and frequently used for the detection of HIV or SIV
infection. The fact that gag gene could be amplified from
PMNs treated with SIV suggested that PMNs might be in-
fected within 24 h. It was noticed that gag gene could not
be amplified from every sample. The ratio of infection in
PMNs was about 50% (5 out of 10 cases) . One of the rea-
sons might be due to the individual differences that could
explain why few cases of direct infection of PMNs were re-
ported before. There still were evidences indicating that
the detectable HIV DNA of PMNs infected with HIV was
found 1o he 44, 49 in patients with neutroenia whereas
28.0% in those with a mormal level of neutrophilst®’.
These data suggest that the impaimment of PMNs may be
associated with infection of PMNs by HIV.

The cell number in tissues in maintained by a criti-
cal balance between cell proliferation and programmed cell
death or apoptesis . Growing evidences have confirmed that
apoptosis in HIV infection is related to the alteration of
genes expression . p53 protein is important for apoptosis
induced by some pathogens even it is not necessary to the
death of normal cells. One group’s studies established that
HIV-1 gp 120 was potentially cytotoxic to human cells
through the induetion of p53, which might eventually lead
to induction of apoptesis!'®) . Our previous studies have al-
50 demonstrated an elevated level of p53 protein in SIV
infected lymphocytest'! . In the present studies, the ex-
pression of p53 was significantly enhanced at 24 h infec-
tion. It was thereby estimated that the elevated level of
p53 protein might promote the process of apoptosis of
PMNs . The mechanism involved has%een documented that
an interaction between pS53 and virus Tat protein favored
the formation of p53 dimers and thus led to the cells
tosard apoptosis[u] .Our results on the expression of p53
gene were consistent with what we mentioned above, in
which more PMNs died in the case of SIV infection.

It was well known that bel-2 is a kind of suppressive
protein in the induckion of apoptosis. It was noticed from
this experiment that the expression of bel-2 was also al-
tered in SIV infected group at 24 h incubation . The rela-
tive low level of bel-2 in SIV infected group indicated that
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the produetion of an inhibitory factor of apoptosis might be
suppressed during the process of apoptosis produced by
SIV. The data from other laboratories have indicated a
change in the expression of apoptosis-regulating genef{ in-
cluding bel-2) in umor cells infected with SIV-B] o
HIVI™! Bel-2 protein can inhibit the setivity of cysteine-
containing aspartate-specific protease{ caspase)and further
apoptosis. The decreased bel-2 protein might be involved
in the mechanisms of apoptosis in SIV infection.
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