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Summary. — The dot ELISA technique was applied for direct
detection of BK virus in clinical urine samples. The assay was
performed on nitroceliulose paper dotted with the polyethylene
glycol precipitated urine samples free of cellular debris. BK virus
was detected with an anti-BK virus monoclonal antibody, and
the complex was visualized by immunoperoxidase staining. Posi-
tive reaction appeared as well-defined dark blue spots. Of the
110 urine samples examined, 31 were positive in the dot ELISA
and 79 proved negative. Comparing with the ITF results, the dot
ELISA had a 88.469, of sensibility and 90.49 of specificity, and
the results agreed completely in 99 samples. The simple dot
ELISA technique can be recommended for detection of BK virus
excretion in routinary diagnostie.
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Introdauction

The BXK virus (BKV), a human papovavirus, was isolated from the urine
of renal transplants patients in 1971 (Gardner ef al., 1971). Infection with
BXK virus in children was described by different authors in association with
respiratory symptoms (Goudmist et al., 1982) and nonhaemorrhagic cystitis
(Padgett et al., 1983). In renal transplants patients, BKV excretion is highly
frequent and was associated with urethral stenosis (Coleman et al., 1978)
and haemorrhagic evstitis (Arthur ef al., 1986).

As virus growth in culture is slow (Gardner et al., 1971), following techni-
ques to detect urinary excretion of BKV were used: electron microscopy (Le-
catsas et al., 1978), eytology (Coleman, 1975), immunofluorescence (Hogan
et al., 1980), ELISA (Arthur ef al., 1983) and DNA-DNA hybridization
(Harley et al., 1982; Gibson et al., 1985). Enzyme immunoassay (ELISA)
has proved to be a rapid and sensitive technique to detect the antigens of
a great variety of infectious agents. However, the materials generally used
in solid phase ELTSA have a relatively low protein-binding capacity.

The use of nitrocellulose (NC) in Western blot has demonstrated the
superior binding capacity of this substrate (Towbin et al., 1979; Heberling
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and Kalter, 1986). This property has been exploited by different laboratories
in"order to develop a technique called “dot ELISA” or “dot immunobind-
ing” with good results (Bode et al., 1984; Zerbini and Musioni, 1987; Blum-
berg et al., 1987). The technique involves the direct application of antigens
to nitrocellulose strips and detection of the antigen-antibody complex with
enzyme-linked antiglobulins and substrate by forming an insoluble, coloured
endproduct. We developed a method to detect BKV antigen in urines with
a peroxidase conjugate and the precipitable substrate 5-bromo-4-chloro-
naphtol phosphate which forms an intense blue colour on the filters.

Materials and Methods

Samples. We tested 70 urine samples from the same number of immunocompromised patients
(40 renul transplants, 20 ATDS, 10 patients with malignancies submitted us four routine polyoma-
viruses studies) and 40 samples from the same number of people from the laboratory staff (con-
trol group).

Indirect immunofluorescence (1117, We used the technique previously deseribed hy Hogan
et al. (1980), The urine samples were centrifuged, the pellet was rinsed twice with 0.15 mol/l
phosphate buffered saline (PBS) pH 7.4, resuspended in the same buffer, placed on the slide.
air dried, and fixed with cold acetone. An anti BKV monoclonal antibody (kindly provided by
JoC0 Nieolas and 170 Bricout) was applied in a moist chamber at 37 “C for 30 min, the slides
were washed in three changes of PBS and dried. The fluorescein-conjugated goat antimouse TgG
(Dingnostic Pasteur) was then applied to the test wells, the slides were incubated, washed, and
deied as before and coverslips were mounted and examinated in the fluorescence microscope.

Dot KLISA. One mililiter of each clarified urine sample was mixed with 0.2 ml of 509,
polycthylene glycol (PEG 6000) 0.4 mol/l NaClin a 1.5 ml conical centrifuge tube (Eppendorf,
F.R.GL) and incabated for one hour at 0 °C. Later each tube was centrifuged at 10 000 rev/min
for 1 hr and the resulting pellot was resuspended ine 50 ml of buffer sample (composed of 0.59,
Triton X-100 in PBS), The resuspended pellet was immediately used or stored for a short time
at 20 °C. The precipitates were placed in an individual well of the Hibrislot Manifold Appar-
atus contuining a nitrocellulose membrane (0.45 ml). Thirty minutes later suction was applied
to facilate the adsorption of the protein to nietrocellulose (Furuya ef al., 1884), then the filter
was dried at 37 “C for 1 hr and then blocked for 2 hr at toom temperature with 10 ml of 2.59,
bovine serum albumine (BSA) in PBS and finally rinsed twice with 0.0019, Tween 20 diluted
in PBS.

Irnmediately, the filter was incubated for 4 hr in anti-BKYV monoclonal antibody (1/500 di-
lution), washed three times (5 minutes each) with PBS-Tween and twice with PBS alone, later
on the filter was incubated for another 4 hr with a 1 : 100 dilution of goat anti-mouse IgG con-
Jugated with horseradish peroxidase (Inst. Pasteur Production). The monoelonal antibody and
conjugate were diluted in PBS containing 0.57, BSA, and incubated in a rotatory platform at
room tempernture. After the last incubation, the filter was washed in the same way and the
immunological reaction was developed with the substrate solution made up in 4.chloro-1-
naphtol-hydrogen peroxida yvielding a blue spot. (for 1060 min).

Controls, 'The supernatant of Vero cells infectod with the Gardner strain of BK virus (haemag-
glutination titre 11 128) was diluted in sample buffer from 1 : 20 to 1 : 2480 and used as positive
control, A urine sample with high quantity of BKV.like particles (selected by electron micro-
acopy) was diluted 1210 to 13 200 in PBS, treated as deseribed above and included in all filters.
Ay negative controls, five BKV.nogative urine samples were collected from five individuals
who wero nogative for both TEF and clectron microscopy; the BKV negative urine samples were
processed for TR and dot KLISA as deseribed above. To test the specificity of our assay, we
appliod partinlly purified antigon preparations of herpes simplex virus (HSY), respiratory
syneytinl virns (RSV) and eytomognlovirus (CMV) to the filters. Filters treated with five BKV.
positive urine sumples were also inenbatod with monoclonal antibodies against HSV, RSV or
CMV, rospectively, 'To assoss the reproducibility of the assay, we tosted five positive urine
smples by both TF and dot ELISA in five different trinls during 5 months and one positivo
urine sample filteon times on the samo filter.












