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Fig. 2. Detection of HIV-1 provirus by PNA-ISH. Signals detecting HIV-1 provi-
ruses were observed as green dots in a nucleus stained blue by DAPI. (A) MOLT4-IIIB.
One to four proviruses per cell. (B) ACH2. One provirus per cell. (C) Negative control
(MOLT4). No provirus. (D-H) CD4-positive T lymphocytes from HIV-l-infected
patients. Most provirus-positive cells contained one provirus. Positive cells rarely con-
tained more than two proviruses. (I) Negative control (CD4-positive T lymphocytes
from a HIV-1-negative volunteer). No provirus. (J) Paraffin-embedded section of bone
marrow from an AIDS patient. Positive cells contained one provirus in a nucleus.

Fig. 3. Subsequent determination of phenotypes after PNA-ISH treatment. Pro-
teins were stained red and localization of the proteins can be observed. (A=C) p24/
HIV-1 provirus of MOLTA4-1I1B. (D) Negative control (MOLT4). (E-G) p24/provirus
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3.8.1. PNA-ISH and IHC (Indirect Method)

Follow steps 1—10 inclusive for PNA Probe Detection by CSA (Subheading 3.6.).
Incubate with mouse anti-human CD4 monoclonal antibody or mouse anti-human
HLA-DR monoclonal antibody at 4°C overnight.

Wash in TBST (3 min, three times).

Incubate with Alexa Fluor 594-labeled goat anti-mouse IgG antibody for 30 min.

Wash in TBST (3 min, three times).
Apply DAPI 11 and mount a cover slip.

3.8.2. PNA-ISH and IHC (LSAB Method)

Biotin blocking of biotinyl-tyramide after PNA-ISH staining is recom-
mended before the reaction with primary antibody for the target protein.

[

Al

Follow steps 1-10 inclusive for PNA Probe Detection by CSA (Subheading 3.6.).
Incubate with avidin for 10 min.

Wash in TBST (3 min, three times).

Incubate with biotin for 10 min.

Wash in TBST (3 min, three times).

Incubate with mouse monoclonal anti-HIV-1 p24 antibody at 4°C ovemnight.
Wash in TBST (3 min, three times).

Incubate with biotinylated goat anti-mouse Ig antibody for 30 min.

Wash in TBST (3 min, three times).

10. Incubate with Alexa Fluor 594-labeled streptavidin for 15 min.

11. Wash in TBST (3 min, three times).

12. Apply DAPI 11 and mount a cover slip.

ORI

3.8.3. Fluorescence Microscopy of Double-Stained Sample

The slides were examined under a fluorescence microscope with appropri-
ate filter sets. Photographic images of the fluorescent signals were taken with a
CCD camera, and were uploaded to a microcomputer using IPLab software.
The stored images were merged to reveal various aspects (Fig. 3).

Fig. 3. (continued from opposite page) of CD4-positive T lymphocytes from HIV-1-
infected patients. (H) Negative control (CD4-positive T lymphocytes from a HIV-1-
negative volunteer). (A,E) provirus (green) and nucleus (biue) were merged. (B,F)
p24 (red). p24 HIV-1 capsid proteins were observed in the cytoplasm of HIV-1 provi-
rus positive cells. (C,G) provirus (green), p24 (red) and nucleus (blue) were merged.
(LJ) CD4-positive T lymphocytes from a HIV-1-infected patient; HIV-1 provirus
(green) was seen in the cell nucleus. In contrast, CD4 molecules (red) were seen in the
outer-membrane (I) Membrane-bound or cytoplasmic HLA-DR molecules (red) were
detected in HIV-1 provirus positive cells (J).
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4. Notes

L

The base sequence corresponds to the region from 1379 to 1397 of the HIV-1 gag
gene. As the melting temperature of the anti-parallel probe is higher than that of
the parallel, the use of anti-parallel type is recommended. PNA probe can be
dissolved with DEPC-treated water to a concentration of 100 uig/mL, aliquotted,
and stored at —20°C. A 0.01% trifluoroacetic acid can be replaced instead of
water.

Wear gloves throughout the steps until the hybridization step is completed. Use
the dry-sterilized glassware equipment and those made by stainless steel (200°C,
2 h). Use autoclaved water (1219C, 15 min) through the hybridization step.

To obtain an optimal concentration of proteinase K, treat fixed specimens with
three different concentrations between 2 and 7 pg/mL of the enzyme.

This amplification method is based on the binding reaction of biotinylated
tyramine to a phenol derivatives of a protein by peroxidase. This step sometimes
gives nonspecific signals, therefore thorough pretreatment of specimens with
methanol containing 0.3% H,0, is essential to diminish the endogenous peroxi-
dase activity. Also, it is important to stain two kinds of negative control to allow
the identification of nonspecific signals: (1) HIV-1 DNA negative-specimen with
a PNA probe and (2) HIV-1 DNA positive-specimen without a PNA probe (Fig. 1).
A single amplification method was successfully applied for HIV-1 RNA detec-
tion (16).

Considerable amounts of endogenous biotin is contained in liver, kidney, mu-
cosa of digestive tract, and brain. Even in other organs, endogenous biotin be-
comes exposed through an activation step (see Subheading 3.2.2., steps 2 and
4). A biotin blocking of the endogenous biotin is recommended between the steps
of stringent wash and HRP-FITC antibody reaction. Biotin blocking system
(DakoCytomation A/S, X0590): (1) Incubate with avidin solution for 10 min, (2)
wash in TBST three times for 3 min, (3) Incubate with biotin solution for 10 min,
(4) wash in TBST three times for 3 min.

To measure the positivity of HIV-1 provirus in the CD4-positive T lymphocytes,
we count 500 cells and calculate. The positivity of the HIV-1 provirus among 62
HIV-1-infected patients ranged between 0.3% and 7.9% (average of 2.7).
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High Pressure Viral Inactivation and lis Application for Blood Preparations
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Determining the Concentration of a New HIV Protease Inhibitor Atazanavir
in Plasma Using High-performance Liquid Chromatography
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