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7. Rinse the slides in PBS (3 min, three times).
8. Dehydrate the slides-in absolute ethanol and then store at —20°C until use.

3.1.2. Formalin-Fixed, Paraffin-Embedded Tissue Sections

1. Place a 4- to 5-um section onto a slide. Heat the slide to melt the paraffin in a
60°C oven for 15 min and dry at 37°C overnight.

2. Deparaffinize sections in fresh xylene (3 min, three times) and rehydrate in graded
(100, 100, 95, 90, and 70%) ethanols and autoclaved water.

3.2. Pretreatment
3.2.1. CD4-Positive T-Lymphocyte Smears

1. Immerse the slides in autoclaved water for 5 min.

2. Immerse the slides in preheated target retrieval solution for 40 min at 95°C, and
allow to cool for 20 min.

3. Wash the slides in autoclaved water (1 min, three times).

4. Immerse the slides in methanol containing 0.3% H,0, for 20 min.

5. Wash the slides in autoclaved water for 1 min.

6. Briefly immerse slides in 95% ethanol and allow to air dry.

3.2.2. Formalin-Fixed, Paraffin-Embedded Tissue Sections

. Immerse the slides in autoclaved water for 5 min.

. Immerse the slides in preheated target retrieval solution for 40 min at 95°C and
allow to cool for 20 min.

. Wash the slides in autoclaved water (1 min, three times).

Digest sections with proteinase K for 10 min at room temperature (see Note 3).

. Wash the slides in autoclaved water (1 min, three times).

. Treat the slides with methanol containing 0.3% H,0, for 20 min.

Wash the slides in autoclaved water for 1 min. ™

. Briefly immerse the slides in 95% ethanol and allow to air-dry.

. Mark the area of the section with a wax pen.
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3.3. Preparation of PNA Probe

1. Dilute FITC-conjugated PNA probe in hybridization solution to a final concen-
tration of between 0.2 and 0.5 pg/mL.
2. Apply 25 pL of hybridization solution containing PNA probe to the marked area

of the slide.
3. Carefully apply the cover slip, avoiding the introduction of air bubbles.

3.4. Heat Denaturation
1. Heat the slides at 93°C for 5 min on a hotplate to denature the double-stranded DNA.

3.5. Hybridization

1. Incubate the slides with the PNA probe at 45°C for 60-90 min in a moist chamber.
2. After hybridization, immerse the slides in TBST and gently remove the cover slips.
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3. Wash the slides in prewarmed stringent wash solution at 57°C (20 min, twice).
4. Immerse the slides in TBST at room temperature for 5 min.

3.6. PNA Probe Detection by CSA (see Notes 4 and 5; Fig. 1)

Incubate HRP-conjugated rabbit anti-FITC antibody (1:500 dilution) for 60 min
(see Note 6).

Wash the slides in TBST (3 min, three times).

Incubate biotinyl-tyramide for 15 min.

Wash the slides in TBST (3 min, three times).

Incubate HRP-conjugated streptavidin (1:600—800 dilution) for 15 min.

Wash the slides in TBST (3 min, three times).

Incubate biotinyl-tyramide for 15 min.

Wash the slides in TBST (3 min, three times).

Incubate 0.5 pug/mL Alexa Fluor 488-labeled streptavidin for 15 min in the ab-
sence of light.

10. Wash the slides in TBST in the absence of light (3 min, three times).

11. Immerse the slides in distilled water.

12. Apply DAPI II and mount cover slip.
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3.7. Fluorescence Microscopy

The slides were examined under a fluorescence microscope (BX50 and
BX-FLA, Olympus Corp., Tokyo, Japan) equipped with appropriate filter sets
(61002, Chroma Technology Corp., Rockingham, VT). Photographic images
of the fluorescent signals were taken with a CCD camera (SenSys 0400,
Photometrics Ltd., Tucson, AZ) and were uploaded to a microcomputer using
IPLab software (Scanalytics, Inc., Fairfax, VA). The stored images were
merged to reveal various aspects (see Note 7; Fig. 2).

3.8. subsequent Determination of Phenotypes After PNA-ISH Treatment

We describe here a double staining method by PNA-ISH and IHC methods
for the detection of both HIV-1 DNA and a protein in the same cell, respec-
tively. Proteins can be detected with one of two methods with IHC: an indirect
method and a labeled streptavidin-biotin (LSAB) method. For the detection of
CD4 or HLLA-DR molecules, the conventional indirect method was used. On
the other hand, the LSAB method that has higher sensitivity than the indirect
method was performed to detect the p24 HIV-1 capsid protein.

Fig. 1. (opposite page) Schematic representation of the procedures for using the
PNA-probe in the ISH method. The hybridized probe was detected by sequential reac-
tions of the following antibodies and reagents: HRP-conjugated anti-FITC antibody,
biotinylated tyramide (first amplification), HRP-labeled streptavidin, biotinylated
tyramide (second amplification), and streptavidin-conjugated Alexa 488.
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Fig. 2. Detection of HIV-] provirus by PNA-ISH. Signals detecting HIV-1 provi-
ruses were observed as green dots in a nucleus stained blue by DAPI. (A) MOLT4-1lIB.
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-1-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 MOLT4-IIIB. (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 II 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.
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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 overnight.
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.
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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 (blue) 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.
(I,J) CD4-positive T lymphocytes from a HIV-l-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

1.

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-paraliel type is recommended. PNA probe can be
dissolved with DEPC-treated water to a concentration of 100 pg/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-!-infected patients ranged between 0.3% and 7.9% (average of 2.7).
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1.8mL/min

A 2 A

b = :

A7 LRE 1 30°C

B ¥ K - 205n0m

% B #: CHsCN:CH,O0H:0.025mol /L Phos-

phate Buffer (pH3.0) = (45:10:50 v/v/v)

YR INBEEYE I 5 v — 7 mE» 53K
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1IZ@ATV AL 7R, (b)a > b o— ik
EHIVRHBEMRDO 7 u~ v/ 7 LA BRLILATV
AR FRRERIOSH91253, ISIER9299 T L 72, ATV AR
4 7 B¥mE, HIVRREEE 2By fE T, ATV
DY —2 F—IgdER LIz, —F, 3 bo— o
HIETIZATVRISOEH Y — 27 i fH4 3 2 SRR O
EECRET -7 BRBDONEP 5T, 0.1, 0.5,
1.0,4.0, 10 . 0ug/mLOBATV AN A 7B MR B
7zHlET, BHREWHFRE (CV%) i+hFh10.8, 1.9,
1.1, 0.9, 1.8, BEEXHHE (CV%) iZZnTh10.5,
2.3, 1.6, 0.8, 1.4TH->7=(F1), %7z, EEHI>
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WTIERHRAT v &4 Tl100~104%, BEI7 v &4 T9I9~ ATV Concentration ( tg/mL)

102% DEER TH > 72, 0.1~10.0pg/mLOBEEHIC B2 0.1~10.0ug/mLOBEHFIz BT 3

B3 ATVORELRIC O W TIXHE 7 ¥ ¥ ENORER

BEfRE1. 00 T RIF R ER VB oSNz g1 7H¥FFONVAROBARB LU RMES L EREE

(F2), RicHIVERBETLE 3K TEEFENL Intraday assay (n=5) Interday assay (n=15)

iconTHPLCE ClEL =) Wil | e [ on | G | e (o0 oo

%, RAEATT 0.79x/mL, BRAE ”g().l 0.10+0.01 |10.8| 104.2+11.3 | 0.10+0.01 |10.5| 99.8+10.5

2B HIT 3.08pg/mL, 5KEAT 0.5 0.50+0.01 | 1.9 | 100.1% 1.9 | 0.50+0.01 | 2.3| 100.5+2.3

3.B3ug/mLOEFF LRI, Zhb 1.0 1.03+0.01 | 1.1 | 102.6+ 1.1 | 1.02£0.02 | 1.6| 101.6+1.7

DEBHEE 7 57 - BEHS 4.0 4.024+0.04 | 0.9 | 100.5+ 0.9 | 4.010.03 | 0.8 100.3+0.8
10.0 10.03+0.18 | 1.8 | 100.3+ 1.8 | 9.94+0.14 | 1.4| 99.4+1.4
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%22 HPLCLLC-MSE:OFT —¥ DL
wisn | AR () | s (ue/mL)
LC-MS HPLC
S Pre 0.86 0.79
S 2h 3.09 3.08
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® ATV300mg+RTV100mg (n=26
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—RENCPIIRAIIZ E A BT e o, FEE IR
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#AHCH,CN : CH,OH : 0.02mol/L tetramethyl-ammo-
nium perchlorate in 0.2% trifluoroacetic acid= (45 :
5:50v/v/V)EBWTHELI:EZ S, ATVIZCI8AH S
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