Detailed protocol for HIV-1 DNA genome detection by in situ DNA hybridization and electron microscopy
HIV-1 vector transduction and sample fixation

MT4 lymphocytes were transduced with the TRIP Flap+ or HR Flap- vector, with a multiplicity of infection (MOI) of 100. Transduced and non-transduced cells were fixed at 48 hr post-transduction in 4% formaldehyde (Merck) in 0.1 M Sörensen’s phosphate buffer, pH 7.3, at 4 °C for 1 hr at 4°C. After fixation, cells were centrifuged at low speed (800g). Cell pellets were then dehydrated in increasing concentrations of methanol and embedded at low temperature in Lowicryl K4M (Polysciences Europe, Germany) as previously described (Roth et al., 1981). Polymerization was carried out under long wavelengh UV light at -30°C for 5 days, and subsequently at room temperature for 1 day. Ultrathin sections were collected onto carbon-Formvar-coated gold grids (mesh 200). 

Pre-treatment of grids bearing Lowicryl sections

Enzymatic digestions were carried out to improve the accessibility of the probe to the target sequence (Bacterial protease type VI (Sigma, St Louis, MO/USA)) and to eliminate binding of the probe to related RNA or DNA sequences (RNase A (BDH Biochemical Ltd, UK)). The compositions of the enzymatic solutions are given in Table 1. Each enzymatic reaction was performed at 37°C in a wet chamber by floating the gold grids bearing the Lowicryl sections onto 10 (l drops of enzymatic solution on a sheet of Parafilm. Grids were then rinsed in distilled water and air-dried. 

Denaturation of cellular and viral DNA in the sections was carried out by NaOH treatment as indicated in Table 1. Grids were floated onto 10 (l drops of 0.5 N NaOH on a sheet of Parafilm, for 4 min, at room temperature. They were then rinsed in distilled water and air-dried. Grids were used for in situ hybridization within 10 min from the end of the denaturation step. 

In situ DNA hybridization

In situ DNA hybridization was carried out using a biotinylated double-stranded vector specific DNA probe (Zennou et al., 2000). The 50 (l hybridization solution consisted of 50% deionized formamide, 10% dextran sulfate, 2 x SSC buffer, 400 (g/ml competitor dsDNA, and 10 (g/ml dsDNA probe. This solution was denatured by heat treatment (in boiling water for 4 min) immediately prior to hybridization. For the hybridization step, dried grids were floated onto microdrops (1 (l) of freshly denatured hybridization solution on a sheet of Parafilm at 37°C in a moist chamber for 90 min. Grids were then washed in phosphate buffered saline (PBS) and immediately incubated for 30 min at room temperature onto 5 (l drops of anti-biotin antibody conjugated with 10 nm colloidal gold particles (British Biocell International) diluted 1/25 in PBS. Grids were washed twice in PBS, once in distilled water and air-dried for 15 min at room temperature. 

Electron microscopy observation

Grids were stained for 10 min with 5% aqueous uranyl acetate prior to observation. Observations were carried out with a Philips 400 electron microscope at 80 kV, at 13,000 or 17,000 magnification. 

Table 1  - Sequential experimental steps for in situ hybridization

[image: image1.png]Step Material Concentration  Buffer Duration Temperature

Fixation Paraformaldehyde 4% Sorensen 1 hr 4°C
Lowicryl embedding 5 days -30°C
Sectioning (gold grids)
Enzymatic digestion Protease * 0.2 mg/ml  Distilled water 15 min 37°C
RNase A ° 1 mg/ml Tris HCI, 10mM, pH 7.3 1 hr 37°C
Denaturation of grid target DNA NaOH 0.5N Distilled water 4 min RT ¢
Denaturation of hybridization solution 4 min 95°C
Hybridization on* 37°C
Detection of hybrids Anti-biotin 10 nm 1:25 PBS 30 min RT ¢

gold conjugate

“The aim of this step 1s to eliminate proteins within the section which could otherwise interfere with binding of the probe to the target
DNA. * The aim of this step is to eliminate all RNA molecules including viral RNA to prevent their concomittant detection with viral

DNA. © Overnight. ¢ Room temperature
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