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Fig. 1A. Primer sets for detection of HIV-1 replication cycle
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Quantitative Analysis of Human Immunodeficiency Virus Type 1 DNA Dynamics from
Reverse Transcription to Integration in Infected Cells
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Fig. 1. Reactivity of oligonucleotide primers used for the real-time PCR assay.
HIV-1 DNA (thick lines) is synthesized from the genomic RNA template (thin
line) in the cytoplasm. Reverse transcription is initiated using tRNA as a
primer, which is based-paired at the PBS (open circle). A short minus-
stranded viral DNA is copied from the PBS of the genomic RNA up to the 5’
cap (strong-stop DNA). Synthesis of double-stranded viral DNA (full-length
DNA) is completed after the first and second template switches. The full-
length viral DNA enters the nucleus, where it is integrated into the host
genome or forms unintegrated circular DNA (1ILTR or 2LTR circular form
DNA). The following computations were used to determine the amounts of
the individual forms of DNA. The number of strong-stop DNA copies = R/US
DNA copies - UbS/gag DNA copies. The copy number of unintegrated (linear)
full-length and 1LTR circular form DNA = Ub/gag DNA copies - 2LTR
circular form DNA copies - integrated form DNA copies.
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Fig. 2. Standard curves for the amount of integrated DNA
amplified by PCR. The total DNA was extracted from MT4/CS-
CG (top panels) and ACH-2 (bottom panels) cells and 0.1 - 100
ng genomic DNA was amplified in the first PCR using A/u- and
HIV-1-specific antisense primers. As a negative control, the
same amount of DNA was subjected to the first PCR without
rTth DNA Polymerase (PE-Applied Biosystems). Next, the
products from the first PCR diluted 100-, 1,000-, or 10,000-fold
(closed symbols) and the negative control (open symbols) were
subjected to real-time PCR using sense primer M667, antisense
primer AA55, and fluorogenic probe HIV-FAM. The threshold
cycle obtained in the real-time PCR (C,) was plotted against the
amount of input DNA subjected to the first PCR. The data are
from three independent experiments and all SD are below 1.0
(data not shown).

Fig. 3. Measurement of the individual forms of HIV-1 DNA in WT- or
mutant virus-infected cells. (A) The number of viral DNA copies per
1 x 104 cells is indicated (mean £ SD). The total DNA was extracted
from MT-4 cells 48 h after infection, and 100 ng of DNA was
subjected to the R/UB, US/gag, 2LTR, and A/u/LTR PCR assays. To
prepare each pseudotype virus, 293T cells were cotransfected with
luciferase-expressing HIV-1 vector DNA and VSV-G-expressing
DNA. The amount of HIV-1 p24s#in the culture supernatant (ng/ml)
from transfected cells and the luciferase activity (Luc, relative light
units/ig protein) in the cells (3 days) are indicated as means =+ SD.
Results are from triplicate experiments.
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Fig. 5. Reverse transcription and integration efficiency in stimulated and
unstimulated PBMC culture. (A) Cell-cycle analysis of infected cells. The
cells were harvested 48 h after infection and subjected to cell-cycle analysis
as described in Fig 4. (B) Measurement of the individual forms of HIV-1 DNA
After 48 h of infection the DNA was extracted and subjected to the real-time
PCR assays. The copy number of the individual forms of HIV-1-specific DNA
per 1 x 10% cells is indicated. (C) Luciferase activity in infected cells. A
luciferase assay was performed. The luciferase activities are shown as
relative light units per microgram protein. Results are means + SD (error

bars) from three independent experiments with two different blood donors.

Fig. 4. Kinetics of HIV-1 DNA synthesis and integration in relation to cell-cycle
progression. The progression of the cell cycle was blocked with two treatments
of 1 mM hydroxyurea (HU). Synchronized cells were obtained by removing the
HU, then the cells were infected with VSV-G pseudotyped WT virus. Cells were
harvested at 1, 2, 4, 6, 8, 10, and 12 h after infection and the total DNA was
extracted. One hundred nanograms of DNA was subjected to the assay. (A)
Cell-cycle analysis of infected (0 to 24 h) and uninfected (24 h) cells. The cells
were collected at each time point, washed, fixed with 70% ethanol, and stained
with propidium ijodide followed by flow cytometer analysis. Integral red
florescence (IRF) indicates the DNA content in the cell. (B) Transition of viral
DNA in synchronized culture. The top panel indicates data from (A) plotted as
the percent of G, S, or G,/M phase cells in the WT-infected culture over time.
The numbers of viral DNA copies in the strong-stop and full-length/1LTR
circular form over the same time period are indicated in middle panel and those
in the 2LTR circular and integrated forms are indicated in the bottom panel.
The data are means * SD (error bars) from three infection experiments. (C)
Transition of viral DNA in unsynchronized culture. The numbers of DNA copies
in the strong-stop and full-length/1LTR circular forms are indicated in the top
panel and those in the 2LTR circular and integrated forms are indicated in the
bottom panel. Data are means + SD (error bars) from three independent

experiments.
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