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INTRODUCTION

The immune complex transfer enzyme im-
munoassays for antibody IgGs to pl17, p24,
and reverse transcriptase (RT) of HIV-1 were
tested under various conditions. Antibody IgGs
to HIV-1 were reacted for up to 20 hr with 2,4-
dinitrophenyl-bovine serum albumin-re-
combinant HIV-1 protein conjugates and
recombinant HIV-1 protein-B3-D-galactosidase
conjugates, and the immune complexes
formed, comprising the three components,
were trapped onto polystyrene beads coated
with (anti-2,4-dinitrophenyl group) 1gG by in-
cubation at 4-30°C for up to 2 hr with shaking
and were transferred onto polystyrene beads
coated with (antihuman IgG y-chain) IgG in
the presence of excess of eN-2,4-dinitro-
phenyl-L-lysine by incubation at 4-30°C for
up to 2 hr with shaking. When serum randomly
collected from an HIV-1 seropositive subject
and serum included in an Western blot kit were
tested, the formation of the immune complex
was almost completed within 1 hr for antibody
IgG to p17, within 1-2 hr for antibody IgG to
p24 and within 4 hr for antibody 1gG to RT.
Even for antibody IgG to p17, however, the
immune complex continued to be formed for
at least 2 hr, when serum samples at early
stages of HIV-1 infection were tested. Trap-
ping and transferring of the immune com-
plexes were faster at higher temperatures and
were almost completed within 0.5-1.5 hr, al-
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though the amount of the immune complexes
trapped and transferred at 25 and/or 30°C
increased for 0.5-1 hr, but subsequently
tended to decline. When the formation, trap-
ping, and transferring of the immune com-
plexes were performed for 0.5, 1, and 1 hr,
respectively, with shaking followed by 1 hr
assay of bound 3-D-galactosidase activity, the
sensitivities for antibody 1gGs to pl7, p24,
and RT using 10 pl of serum samples were
similar to or significantly higher than those of
the corresponding previous immune complex
transfer enzyme immunoassays using 10 pl
of serum samples, in which the formation,
trapping, and transferring of the immune com-
plexes were performed for 3, 16, and 3 hr,
respectively, without shaking, followed by 2.5
hr assay of bound B-D-galactosidase activ-
ity, and the sensitivities for antibody IgGs to
pl7, p24, and RT using 100 pl of serum
samples were 21-22-fold, 5.5-6.3-fold, and
5.3-6.0-fold, respectively, higher. When each
period of time for the formation, trapping, and
transferring of the immune complexes was
prolonged to up to 4 hr, the sensitivities for
antibody IgGs to p17, p24, and RT using 100
I of serum samples were improved 88-93-
fold, 15-17-fold and 20—24-fold, respectively,
as compared with those of the previous
ones. J. Clin. Lab. Anal. 12:98-107, 1998.
© 1998 Wiley-Liss, Inc.

antibody; human immunodeficiency virus type 1; p17; p24; reverse transcriptase
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dinitrophenyl-recombinant protein conjugates, antibody lg@SenBank accession number HIVNL43) and LAV (16), and the
to HIV-1 and recombinant protefi+D-galactosidase conjugatessequences for RT, p17, and p24 derived from NY5.

were formed by 3 hr incubation and were trapped onto polysty-

rene beads coated with affinity-purified (anti-2,4-dinitrophenfrevious Immune Complex Transfer Enzyme

group) IgG by overnight incubation. After washing, the immunenmunoassays for Antibody 1gGs to HIV-1

complexes were eluted from the polystyrene beads aMth ,
2,4-dinitrophenyl-L-lysine and were transferred to ponstyreneAmIbOdy l9Gs to p7, p24, and RT of HIV-1 were measured

! L . . essentially in the same way as described previously (7). An ali-
beads coated with affinity-purified (antihuman g€hain) IgG quot (1Qul) of serum was mixed with 90 of buffer Acontain-

by 3 hr incubation. Bounfi-D-galactosidase activity was as- 0.4 mol/L NaCl and was incubated for 3 hr withB@f

n
sayed by fluorometry for 2.5 hr. The volume of serum sampLeugﬂer A containing 0.4 mol/L. NaCl, inactivg-D-galactosi-

used was 10I. These immunoassays have made possible di%%-s e (50ug), and 100 fmol each of 2,4-dinitrophenyl-bovine

nosis of HIV-1 infection with urine (1-4) and whole saliva . : . .
Serum albumin-recombinant HIV-1 protein conjugate and re-

samples (5,6) and have been shown to be more useful as a SMbinant HIV-1 roteir3-D-galactosidase conjugate. To the

firmatory test with higher sensitivities and specificities than P 9 jugate.

Western blotting (7). Notably, antibody 1gG to p17 of HIV-{eE.iC.tlorl m_|?<ture, t\.NO COI_O r_ed polystyrene beads coated with
. . affinity-purified (anti-2,4-dinitrophenyl group) IgG were added,
could be detected as early as or even earlier than antibodies . . .
) o and the incubation was continued for 16 hr. The colored poly-
HIV-1 by conventional methods (7,8). In addition, an . :
" . . styrene beads were washed and incubated for 1 hr with two
ultrasensitive enzyme immunoassay based on a similar prifi-

ciple for p24 antigen of HIV-1 has also been developed (9,1W .|te polystyrene beads coated with affinity-purified (antihu-

On the basis of these results, the window period after HI\{: N 1gGy-chain) 1gG in 15Qu of buffer Acontaining 0.1 mol/

. : . . . . . L aCl and 1 mmol/leN-2,4-dinitrophenyl-L-lysine. The col-
infection, during which diagnosis of HIV-1 infection is not pos- . :

) . red polystyrene beads were removed, and the incubation was

sible due to the absence of detectable antibodies to HIV-1, has.. . .

. ) continued for 2 hr. The incubations were performed at room

been shortened by simultaneous detection of both p24 antigen : . .

and antibody IgGs to p17 and RT (8). In these immunoassa gnperature without shaking. The white polystyrene beads were

yi9 b ’ Washed ang-D-galactosidase activity bound was assayed at

however, the period of time used for the immunoreactions 55°C for 2.5 hr by fluorometry using 4-methylumbellifefyl-

volved was conS|der_any long as described ap_o ve. Recentlk‘)-'talactoside as substrate (17). The fluorescence intensity was
has been made possible to perform more sensitive immune coni-

. . aswved by adjusting that of 1 x 10mol/L 4-methyl-
pl_ex_ transfer enzyme immunoassays fqr antibody 19G to Parhbelliferone in 0.1 mol/L glycine-NaOH buffer, pH 10.3
within shorter periods of time (15-60 min each for the form%— 100 using 360 nm for excitation and 450 nm f(;r emission
tion, trapping, and transferring of the immune complex) by in-

cubations for the immunoreactions with shaking using a lar dnalysis with a spectrofiuorophotometer (F-3010, Hitachi,

f
volume of serum samples (1) and solid phases with Iargergleo kyo, Japan).

surface areas (11). Present Immune Complex Transfer Enzyme
This report describes optimal conditions of the immungmunoassays for Antibody 1gGs to HIV-1
complex transfer enzyme immunoassays for antibody 1gG

to p17, p24, and reverse transcriptase of HIV-1. sThe present immune complex transfer enzyme immunoas-

says were performed in the same way as the previous ones de-
scribed above except for the following modifications. Serum

MATERIALS AND METHODS samples (1Qul or 100pl) were incubated with the two conju-
gates and inactif&-D-galactosidase for up to 20 hr and subse-
Buffer quently with two colored polystyrene beads coated with

. ffinity-purified (anti-2,4-dinitrophenyl group) 1gG for up to 2
The regularly used buffer was 10 mmol/L sodium phog;r: When 10Qul of serum samples was used, the concentration
. . NaCl in the final mixture of serum samples and the two con-
min (fractionV, Intergen, Purchase, NY), 1.0 mmol/L MQCljugates was adjusted to 0.4 mol/L assuming that in serum to be
and 1.0 g/L Nah(buffer A). 0.15 mol/L. The colored polystyrene beads after washing were
incubated for up to 2 hr with affinity-purified (antihuman IgG
Recombinant Proteins of HIV-1 y-chain) IgG-coated polystyrene beads in the presenes-of
2,4-dinitrophenyl-L-lysine. The incubations were performed at
Recombinant reverse transcriptase (rRT), recombinant pi, 25, and 30°C with 180 shakings per min throughout. Bound
(rpl17) and recombinant p24 (rp24) were producdescheri- [3-D-galactosidase activity was assayed at 30°C for up to 4 hr.
chia coli transformed with expression plasmids carrying the .
corresponding cDNAs and were purified as described pregther Immunological Methods
ously (1,12-14). The recombinant proviral clone used wasThe gelatin particle agglutination test for antibodies to HIV-1

pNL4-3 (15), which contained DNA from HIV-1 isolates NY5wvas performed using a commercial kit with a lysate of
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HIV-1 as antigen (SERODIA-HIV, Fujirebio, Tokyo, Japan).
Western blotting for antibody IgGs to HIV-1 was performed + @ +
using a commercial kit preblotted with nine proteins of HIV-

1 (gpl60, gpl20, p66, p55, p51, gpdl, p3l, p24, and p17t) ONP
- -

(Ort_ho HIV Western Blot Kit, Ortho Diagnostic Systems,goIid phase DNP-Ag Ab Ag-Enz
Raritan, NJ).
Seroconversion Serum Panels l

Two seroconversion serum panels, SV-0241 and Panel Z,
were obtained from North American Biologicals (Miami, FL)
and Boston Biomedica (West Bridgewater, MA), respectively.
Serum Samples Randomly Collected From
HIV-1 Seronegative and Seropositive Subjects CJC3ICI  DNP-lysine

7

Serum samples were randomly collected from 50 HIV-1
seronegative subjects (23 males, ages 22-59 yr and 27 fe-
males, ages 27-73 yr) and two HIV-1 seropositive subjects
(male and female asymptomatic carriers (AC), ages 22 and
39 years) and were stored at —20°C until use. The seronega-
tivity and seropositivity were tested by the gelatin particle’
agglutination test. The seropositivity was confirmed by West-
ern blotting.

Anti-1g-solid phase

RESULTS AND DISCUSSION

] ) Fig. 1. Immune complex transfer enzyme immunoassay for antibody 1gG.
In the present immune complex transfer enzyme immpiNp: 2,4-dinitrophenyl group. Ag: antigen. Enz: enzyme.

noassays for antibody IgGs to HIV-1, the immune complexes

comprising 2,4-dinitrophenyl-bovine serum albumin-recom- . . .
binant HIV-1 protein conjugates, antibody IgGs to HIV-1, a v ant|b0(_jy test (O_rth(_) Diagnostic Systems) were tefted,
-galactosidase activities bound to the colored polystyrene

recombinant HIV-1 proteiff-D-galactosidase conjugate . o
were trapped onto colored polystyrene beads coated with (asllr)ﬁggz dr;?ggeg \gill;’ejvi;l]?:ig tr?refgr]z)::?bli)n;y\,\llggntol phzr4f0r

2,4-dinitrophenyl group) 19G and were transferred to whi o . .

polystyrenz beads coapt)edgwith (antihuman ygeain) Igg  ad Within 4 hrfor antibody IgG to RT. Even for antibody IgG

in the presence of excess dfl-2,4-dinitrophenyl-L-lysine to pl7, however, bourfD-galactosidase activity continued

(Fig. 1). Incubations for the immunoreactions were perform%%mcrease for 1 hr, when serum samples in seroconversion
erum panels, namely, at early stages of the infection, were

X : . S
at 4-30°C with shaking throughout, afeD-galactosidase . .

activity bound to the white polystyrene beads was assayec}egsr\%]edlé-treh dus f[tr;?rfolrr::a;fnaoi.tgs dl mlmgnti coln;ple_>t<h\{\:]ai azln;l]ost
fluorometry at 30°C. The period of time required for eac§1 P withi r for antibody 1g P/, WIthin L=< hr

immunoreaction and the sensitivity were examined or antibody 19G to p24 and within 4 hr for antibody 19G to
' RT, although longer periods of time were required with some

serum samples at early stages of HIV-1 infection.
Time Courses for the Formation of the
Immune Complexes Comprising Antibody Time Courses of Trapping the Immune
IgGs to HIV-1 and the Two Conjugates Complexes Comprising Antibody 1gGs to

In order to determine the period of time required for th|_e”V'1 and the Two Conjugates

formation of the immune complexes, serum samples contain©On the basis of the above results, serum samples included
ing antibody IgGs to HIV-1 were incubated at room temperia-the Ortho Western blot kit described above after dilution
ture with 2,4-dinitrophenyl-bovine serum albumin-recombinamtith serum from an HIV-1 seronegative subject were incu-
HIV-1 protein conjugates and recombinant HIV-1 prof&in- bated at room temperature with the two rp17 and rp24 conju-
D-galactosidase conjugates at room temperature for up togafes for 1.5 hr and with the two rRT conjugates for 4 hr and
hr and subsequently with the colored polystyrene beads fors2®seqently with the colored polystyrene beads at 4, 25 or
min with shaking (Fig. 2). When serum from an HIV-1 ser®0°C for up to 2 hr with shaking (Fig. $-D-Galactosidase
positive subject and serum included in an Western blot kit factivity bound to the colored polystyrene beads at 25°C reached
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Fig. 2. Time course for the formation of the immune complexes compriefn blot kit for HIV antibody test (Ortho Diagnostic Systems) was di-
ing 2,4-dinitrophenyl-bovine serum albumin-recombinant HIV-1 proluted 5,000-fold (A), 2,000-fold (B), and 400-fold (C) with serum from
tein conjugates, antibodies to HIV-1 proteins and recombinant HIVain HIV-1 seronegative subject. Open squares: Serum from an HIV-1
proteinf3-D-galactosidase conjugates. Antibody 1gG to p17B. An-  seropositive subject was diluted 10,000-fold (A), 5,000-fold (B), and
tibody 1gG to p24C. Antibody IgG to RT. An aliquot (1@l) of serum 2,500-fold (C) with serum from an HIV-1 seronegative subject. Open
samples was incubated at room temperature with 2,4-dinitrophengftombuses: Serum from another HIV-1 seropositive subject was diluted
bovine serum albumin-recombinant HIV-1 protein conjugate and r2;000-fold (B and C) with serum from an HIV-1 seronegative subject.
combinant HIV-1 proteir-D-galactosidase conjugate for up to 20 hiOpen triangles: Serum on the day of 27 in panel Z, Boston Biomedica,
and subsequently with two colored polystyrene beads coated with wis used without dilution. Open counter triangles: Serum on the day
finity-purified (anti-2,4-dinitrophenyl group) 1gG for 20 min with shak-of 14 in panel SV-0241, North American Biologicals, was used without
ing.B-D-Galactosidase activity bound to the colored polystyrene beadi$ution. Closed circles: Nonspecific rabbit serum was substituted for
was assayed at 30°C for 1 hr. Open circles: Serum included in a Wéstman serum samples.

values close to the maximum within 1-1.5 hr for all the threbaking. The colored polystyrene beads after washing were
antibody 1gGs. With the rpl7 conjugat¢sD-galactosidase incubated with the white polystyrene beads in the presence
activity bound at 4°C increased more slowly and reached wvafl<N-2,4-dinitrophenyl-L-lysine at 4, 25 and 30°C for up to
ues close to the maximum within 2 hr, and that bound at 3@ @r with shaking (Fig. 4). Boun@D-galactosidase activi-
increased faster but decreased after 1 hr. Thus trapping oftigee increased faster at higher temperatures, reached values
immune complexes at 25°C was completed within 1-1.5 hr fdose to the maximum within 1-1.5 hr at 4 to 30°C, and de-
all the three antibody IgGs. Trapping of the immune complereased after 1 hr at 30°C for antibody IgG to p17 and after
for antibody 1gG to p17 was slower at 4°C and faster at 30°C5 hr for antibody 1gG to RT. Thus transferring of the im-
and the immune complex trapped at 25°C and 30°C was logine complexes was completed within 1-1.5 hr for all the
slowly after 1 hr and 0.5 hr, respectiveglyD-Galactosidase three antibody IgGs, although faster at higher temperatures.
activities bound nonspecifically in the absence of antibody Ig&Gke immune complexes trapped at 25—-30°C were lost after
to HIV-1 were higher at higher temperatures and reached 1hd..5 hr for antibody 1gGs to p17 and RID-Galactosidase
maximal values within 0.5-1 hr. activities bound nonspecifically in the absence of antibody
IgGs to HIV-1 were very low.
Time Courses of Transferring the Immune
Complexes Comprising Antibody 1gGs to Sensitivities of the Present Immune Complex
HIV-1 and the Two Conjugates Transfer Enzyme Immunoassays for Antibody

On the basis of the above results, serum samples inclulcﬁec(:iS to Hiv-1
in the Ortho Western blot kit described above after dilution Serum randomly collected from an HIV-1 seropositive sub-
with serum from an HIV-1 seronegative subject were incject was serially diluted with serum from an HIV-1 seronega-
bated at room temperature with the two rp17 and rp24 cortjwe subject, and the diluted serum samples were tested by the
gates for 1.5 hr and with the two rRT conjugates for 4 hr apaesentimmune complex transfer enzyme immunoassays under
subsequently with the colored polystyrene beads for 1 hr witlirious conditions. The period of time for each immunoreaction



102 Hashida et al.

2000

i )
[723 —
8 £
£ - - 200 s
& (A) (B) (€) <g
.8 .2
SE Se
27 1500 | 4150 2C
@2 @ >
82 82
£<g £o
32 1100 8%
S @ 1000 100 23
[T o ©
QG QB
@.8 3
& [egs
Z® 500 ds0 2
o 1]
o) A
@ fal
T o
3 o 1 1 1 1 1 i 1 1 0 g
o &

Time for Trapping of the Immune Complexes (hr)

Fig. 3. Time course for trapping of the immune compleXesAntibody  25°C (circles) and 30°C (squares) for up to BHR-Galactosidase activity

1gG to p17B. Antibody IgG to p24C. Antibody IgG to RT. An aliquot (10 bound to the colored polystyrene beads was assayed at 30°C for 1 hr. Open
pl) of serum samples was incubated at room temperature with 2s¢mbols: Serum included in the Ortho Western blot kit used in Figure 2 was
dinitrophenyl-bovine serum albumin-recombinant HIV-1 protein conjugateduted 5,000-fold (A), 2,000-fold (B), and 400-fold (C) with serum from an
and recombinant HIV-1 proteig-D-galactosidase conjugates for 1.5 hr (AHIV-1 seronegative subject. Closed symbols: Nonspecific rabbit serum was
and B) and 4 hr (C) and subsequently with colored polystyrene beads coatésstituted for human serum samples.

with affinity-purified (anti-2,4-dinitrophenyl group) 1gG at 4°C (triangles),

600
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Fig. 4. Time course for transferring of the immune compleXesinti-  coated with (antihuman IgG-chain) IgG in the presence aN-2,4-

body 1gG to p17.B. Antibody IgG to p24.C. Antibody IgG to RT. An dinitrophenyl-L-lysine at 4°C (triangles), 25°C (circles), and 30°C (squares)
aliquot (10pl) of serum samples was incubated at room temperature withr up to 2 hr3-D-Galactosidase activity bound to the white polystyrene
2,4-dinitrophenyl-bovine serum albumin-recombinant HIV-1 protein corpeads was assayed at 30°C for 1 hr. Open symbols: Serum included in the
jugates and recombinant HIV-1 protg8rD-galactosidase conjugates for 1.50rtho Western blot kit used in Figure 2 was diluted 5,000-fold (A), 2,000-
hr (A and B) and 4 hr (C) and subsequently with colored polystyrene be&alsl (B), and 400-fold (C) with serum from an HIV-1 seronegative sub-
coated with (anti-2,4-dinitrophenyl group) 1gG for 1 hr. The colored polyect. Closed symbols: Nonspecific rabbit serum was substituted for human
styrene beads after washing were incubated with white polystyrene beselsim samples.



TABLE 1. Signal by Previous and Present Inmune Complex Transfer Enzyme Immunoassays for Antibody IgG to §17

Condition of immunoassay

Signal (fluorescence intensity of b@umdalactosidase activity)

Immune
complex  Volume Serum
transfer of formation  trapping transfer- assay from HIV-1 o . )
enzyme  diluted  of the of the ring of the  of bound seronegative Q|Iut|0n of serum from an HIV-1 serc_)posmv_e subject
immuno- serum immune immune immune enzyme subjects with serum from an HIV-1 seronegative subject (-fold)
assay samples complex complex complex  activity (n=50) 8 10 3x10 100 3x1f  10° 3x10° 10° 160 3x10
ul hr hr hr hr mean+SD
(range)
Previous, 10 3 16 3 25 0.3+0.1 0.2 0.5 0.6 0.7 16 4.2(1.0) 14 (1.0) NT NT
without (0.1-0.9)
shaking
Present, 10 0.5 1 1 1 0.1+0.1 0.1 0.2 0.6 1.6 48 14 (3.6) 44 (3.2) NT NT
with (0.1-0.4)
shaking
10 0.5 15 15 2 - 0.3 0.4 1.1 2.8 9.6 27 (6.9) 90 (6.6) NT NT
100 0.5 1 1 1 0.2+0.1 0.4 0.9 2.7 8.0 31 83 (21) 302 (22) NT NT
(0.0-0.5)
100 0.5 15 15 2 0.3+0.1 1.6 25 7.4 19 66 201 (51) 621 (45) NT NT
(0.1-0.7)
100 0.5 15 15 4 0.4£0.2 15 3.8 13 36 118 364 (93) 1212 (88) NT NT
(0.1-0.9)
Western - - - - - NT NT NT NT NT — - - -
blotting
for p17
band

3alues in parentheses are the ratios of the signals by the present immune complex transfer enzyme immunoassays topitenseuisyothe.
NT: not tested.



TABLE 2. Signal by Previous and Present Inmune Complex Transfer Enzyme Immunoassays for Antibody IgG to §24

Condition of immunoassay

Signal (fluorescence intensity of b@umdalactosidase activity)

Immune -
complex  Volume Time for Serum
transfer of formation  trapping transfer- assay from HIV-1 Dilution of serum from an HIV-1 seropositive subject
enzyme  diluted  of the of the ring of the  of bound seronegative with serum from an HIV-1 seronegative subject (-fold)
immuno- serum immune immune immune enzyme subjects
assay samples complex complex complex  activity (n=50) 8 10 3x10 100 3x1P 10° 3x10 10° 3x10°
ul hr hr hr hr mean+SD
(range)
Previous, 10 3 16 3 25 0.3+0.1 0.5 0.7 1.4 25 9.0 (1.0) 25 (1.0) 76 (1.0) NT
without (0.1-0.9)
shaking
Present, 10 0.5 1 1 1 0.3+0.1 0.3 05 1.2 3.1 9.6 (1.1) 29 (1.1) 96 (1.3) NT
with (0.1-0.6)
shaking
10 15 15 15 2 0.5+0.1 1.0 1.6 3.2 8.0 25 (2.8) 73 (2.9) 241 (3.2) NT
(0.3-0.7)
100 0.5 1 1 1 0.2+0.1 1.2 2.2 5.6 15 49 (5.5) 142 (5.7) 479 (6.3) NT
(0-0.6)
100 1.5 15 1.5 2 0.5+0.2 3.5 6.4 15 42 133 (15) 391 (16) 1259 (17) NT
(0-1.1)
Western - - - - - NT NT NT NT NT - - - +
blotting
for p24
band

Aalues in parentheses are the ratios of the signals by the present immune complex transfer enzyme immunoassays topitesseuisyothe.

NT: not tested.



TABLE 3. Signal by Previous and Present Immune Complex Transfer Enzyme Immunoassays for Antibody IgG to RT

Condition of immunoassay

Signal (fluorescence intensity of b@umgalactosidase activity)

Immune -
complex  Volume Time for Serum
transfer  of formation trapping  transfer- assay from HIV-1 Dilution of serum from an HIV-1 seropositive subject
enzyme  diluted  of the of the ring of the  of bound seronegative with serum from an HIV-1 seronegative subject (-fold)
immuno- serum immune immune immune enzyme subjects
assay samples complex complex complex  activity (n=50) 7103x1®  10°  3x1®  10° 3x10* 10* 160 3x1C
ul hr hr hr hr mean+SD
(range)
Previous, 10 3 16 3 25 0.8+0.2 0.9 11 14 2.3 43 12 (1.0) 33 (1.0) NT
without (0.5-1.4)
shaking
Present, 10 0.5 1 1 1 0.6x0.1 0.8 0.9 1.2 2.0 50 15(1.3) 43 (1.3) NT
with (0.3-0.8)
shaking
10 4 15 15 2 0.9+0.2 1.6 1.9 3.3 6.0 16 46 (3.9) 146 (4.4) NT
(0.5-1.2)
100 0.5 1 1 1 0.6+0.1 0.8 1.1 2.4 6.5 19 60 (5.3) 196 (6.0) NT
(0.4-0.9)
100 4 15 15 2 0.9+0.2 2.1 35 9.2 24 78 229 (20) 788 (24) NT
(0.6-1.4)
Western - - - - - NT NT NT - - - - - +
blotting
for p66
band

A/alues in parentheses are the ratios of the signals by the present immune complex transfer enzyme immunoassays topitenseusycthe.
NT: not tested.

NT

NT

NT

NT

NT
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and the assay of boufieD-galactosidase activity and the volimproved almost to the same extents as the signals were
ume of the diluted serum samples were varied. However, grhanced and were 30,000-100,000-fold, 10,000-30,000-
incubation for each immunoreaction was performed at rodoid, and 3,000-10,000-fold, respectively, higher than those

temperature with shaking and boyx®-galactosidase activ- of Western blotting for p17, p24, and p66 bands.

ity was assayed at 30°C throughout. The signal (the fluores-

cence intensity fo-D-galactosidase activity bound to whittREFERENCES

polystyrene beads coated with affinity-purified (anti-human IgG
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