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Abstract Abstract 

WeWe examined PBMC of 11 HIV-seronegative homosexual participants of the 

AmsterdamAmsterdam cohort study (ACS) at high-risk for HIV-I infection for the presence of 

HIV-lHIV-l  DNA. H1V-1 pol DNA was detectable at very low levels in sequential samples 

fromfrom 5 out of 6 high-risk seronegative individuals (HRSN) and in 5 out of 5 ACS 

participantsparticipants 7.8-1.6 years prior to seroconversion. No H1V-1 DNA was detected in 

low-risklow-risk seronegative control individuals. These data indicate a relatively high 

prevalenceprevalence of extraordinary low levels of HIV-1 DNA in exposed seronegative 

individuals. individuals. 

 Methods, Results and Discussion 

Sincee the start of the HIV-pandemic rare individuals have been identified who have remained 

HIV-seronegativee despite high-risk exposure to the virus. Such cases have been extensively 

examinedd in search of determinants of resistance to HIV-1 infection which may in the end 

helpp to design preventive measures or post-exposure prophylaxis. In many high-risk 

seronegativee (HRSN) individuals, HIV-1 specific cytotoxic T lymphocyte (CTL) responses 

havee been detected [272,281,298,299,321], directed against structural as well as regulatory 

HIV-11 proteins, suggesting that these individuals have experienced HIV-1 gene expression. 

Crypticc HIV-1 infection has been reported [289,329] and a recent study by Zhu et al. reported 

thee detection of extraordinary low levels of HIV-1 DNA in purified resting CD4+ T cells from 

22 out of 10 HRSN with detectable HIV-specific CTL responses [327]. The HIV-1 DNA levels 

detectedd in these two individuals were as low as 0.05 copies per million resting CD4+ T cells, 

whichh is over 10,000 times lower than generally observed in HIV-1 seropositive individuals. 

Too examine the presence of HIV-1 DNA in seronegative participants of the Amsterdam 

cohortt study (ACS) at high-risk for infection, we selected 11 CCR5-A32 wild type, HIV-

seronegativee homosexual participants (ACS). Six of these individuals had remained HIV-1 

seronegativee during a follow-up of at least 11.2 years (range: 11.2-12.1 years) before January 

19966 despite self reported high-risk sexual behavior and were designated high-risk 

seronegativee (HRSN) individuals [321]. Five individuals seroconverted for HIV-antibodies 

duringg follow-up and were selected on the basis of detectable HIV-specific CTL responses 

priorr to seroconversion [321]. From these individuals PBMC DNA samples before 

seroconversionn (pre-SC) were used for analyses. The HIV-serostatus of all participants was 

protocollarlyy determined during follow-up (HTLV III EI A (1985-1989) and recombinant 

HIV-1/HII  V-2 EI A, Abbott). 

DNAA was isolated for PCR analyses from cryo-preserved PBMC using L6 DNA isolation 

methodd [257] in a 'PCR-clean' room. HIV-1 pol sequences were amplified using a nested 

PCRR performed with outer primers POL-F (TTAGTCAGTGCTGGAATCAGG, HXB2 

positionn 4199-4219) and POL-D (CCACTGGCTACATGAACTGCTAC, HXB2 position 

4473-4450)) and inner primers POL-E (GATTTTAACCTGCCACCTGTAGTAGC, HXB2 
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Tablee 1 Detection of HIV-1 pol DNA fragments in PBMC 
fromm seronegative ACS participants and controls. 

positionn 4301-4336) and POL-B 
(ATGTGTACAATCTACTTGCC C 
.. HXB2 position 4429-4410). 
Conditionss of the primary PCR 
weree 94°C for 5 min followed by 
355 cycles of 30 sec 94GC, 1 min 
50°CC and 1 min 72°C; and 10 min 
finall  elongation at 72°C in the 
presencee of 1.5mM MgCl: and 1 
unitt of Taq polymerase (Promega, 
Medison,, WI). The nested PCR 
wass performed with 5 ul of the 
outerr PCR reaction. Conditions of 
thee nested PCR reaction were the 
samee as for the primary PCR with 
ann annealing temperature of 37°C 
inn the presence of 1 mM MgCK 

PCRR reaction mixes were 
preparedd in a 'DNA-free' room 
andd template DNA was added in 
anotherr room in an UV-irradiated 
flow-cabinet.. All PCR 

amplificationss were performed 
withh 10 pmol of each primer on a 
DNAA thermal cycler 480 (Perkin 
Elmer.. Froster City, CA) and 
analyzedd by electrophoresis on a 
1%% agarose gel stained with 
ethidiumm bromide. To confirm 
appropriatee amplification, PCR 
productss were purified and 
sequencedd with the ABI prism 
BigDyee Terminator sequencing 
kitt (Perkin Elmer, Froster City, 
California,, USA) according to 
manufacturer'ss protocol. 

Sequencess were analyzed on an ABI prism 377 DNA sequencer. The sensitivity of the pol 
PCRR was such that HIV-1 pol sequences were amplified in 7 out of 10 reactions with an input 
off  V2 cell equivalents of template DNA per reaction of the 8E5 cell line which contains 1 copy 
off  HIV-1 LAV proviral DNA per cell [330](data not shown). HIV-1 gag sequences were 

Subje Subje 

115 5 

203 3 

545 5 

1070 0 

1113 3 

83 3 

92 2 

94 4 

161 1 

425 5 

451 1 

CI I 
C2 2 
C3 3 

:t :t 

pre-SC C 

prc-SC C 

pre-SC C 

pre-SC C 

pre-SC C 

HRSN N 

HRSN N 

HRSN N 

HRSN N 

HRSN N 

HRSN N 

control l 
control l 
control l 

time time 
be/ore be/ore 

SC SC 
(mo)" (mo)" 
-93.3 3 
-90.5 5 
-55.8 8 
-50.4 4 
-47.3 3 
-27.5 5 
-18.6 6 
-80.8 8 
-72.3 3 
-66.0 0 
-41.5 5 
-35.9 9 
-32.7 7 

na a 
na a 
na a 
na a 
na a 
na a 
na a 
na a 
na a 
na a 
na a 
na a 
na a 

na a 
na a 
na a 

time time 
since since 
entry entry 
(mo)(mo)' ' 
30.2 2 
33.0 0 
22.0 0 
27.4 4 
30.5 5 
15.0 0 
23.9 9 

9.7 7 
18.1 1 
24.4 4 
15.4 4 
21.0 0 
24.2 2 

17.8 8 
20.9 9 
14.8 8 
18.0 0 
20.9 9 
13.5 5 
16.5 5 
29.8 8 
33.3 3 
17.4 4 
20.9 9 

8.9 9 
15.1 1 

na a 
na a 
na a 

Pot Pot 

6 6 
3 3 
3 3 
1 1 
4 4 
1 1 
2 2 
3 3 
4 4 
2 2 
0 0 
4 4 
2 2 

5 5 
5 5 
1 1 
2 2 
0 0 
1 1 
1 1 
4 4 
1 1 
1 1 
1 1 
0 0 
0 0 

0 0 
0 0 
0 0 

cellcell eq 
 f 

6.6 6 
7.1 1 
3.4 4 
3.0 0 
5.9 9 
5.4 4 
3.0 0 

18.2 2 
4.0 0 
8.4 4 
6.8 8 
9.0 0 
8.6 6 

10.2 2 
5.4 4 
6.4 4 

19.4 4 
5.18 8 
6.4 4 
3.3 3 
6.0 0 
9.7 7 
7.3 3 
4.1 1 
5.8 8 

20.2 2 

8.1 1 
3.1 1 
5.6 6 

aMonthss before first seropositive sample; Months since 
studyy entry; cNumber of positive pol PCR reactions; dTotal 
celll equivalents tested in pol PCR. pre-SC, pre-
seroconverter,, subject that seroconverted for HIV 
antibodiess later in follow-up; HRSN: high-risk seronegative; 
C1,, PBMC from low-risk individual, C2 and C3, cord blood 
controls;; na, not applicable. 
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amplifiedd using a nested PCR protocol as described by Zhu et al. [327]. Pol and Gag PCR 
protocolss were validated tested for the amplification of HIV-1 sequences from subtype A, B, 
C,, D and E HIV-1 using commercially available subtype standards (VQC, Alkmaar, 
Netherlands)) and were found adequate to detect these subtypes. 

HIV-11 pol DNA was detected in sequential PBMC DNA samples from 5 out of 5 pre-
seroconverterss at extraordinary low levels at least 1.5 years prior to seroconversion (average 
4.77 years, range: 1.6-7.8 years). Five of 6 high-risk but persistently HIV-1 seronegative 
participantss also showed evidence of extraordinary low levels of HIV-1 DNA. Positive results 
weree confirmed in PBMC samples obtained at least 3 months after first pol DNA positive 
sample.. From two samples (of which enough PBMC DNA was available) HIV-1 gag PCR 
productss were additionally amplified to confirm results (data not shown). To exclude PCR 
contamination,, water and DNA from PBMC from 1 low-risk individual and 2 cord blood 
sampless served as negative controls in the PCR analyses. Detection of HIV-1 proviral DNA is 
summarizedd in Table 1. 

Ourr aim was to determine the presence of HIV-DNA in PBMC samples from high-risk 
HIV-seronegativee individuals. Although, the sample-size did not allow for quantification of 
thee HIV-1 DNA load in these individuals, our data provide evidence for higher HIV-1 DNA 
loadd in high-risk seronegative individuals than previously reported [327]. To determine 
whetherr our method was comparable to previously used methods for quantification of HIV-1 
DNAA load in seropositive individuals, we performed a limiting dilution pol PCR on PBMC 
DNAA samples from 2 HIV-seropositive ACS participants who did not receive therapy. We 
foundd HIV-1 DNA loads in the same range as previously reported (approximately 528 and 
41666 copies per million PBMC, respectively) [327,331]. 

Thesee data are evidence for a higher prevalence of HIV-1 DNA in exposed seronegative 
homosexuall  individuals than previously reported [327]. Because of the homogeneity of 
detectedd HIV-1 DNA sequences over time, Zhu et al. concluded that HIV-1 seronegative, but 
DNA-positivee individuals have extraordinary well controlled HIV-1 infections, keeping the 
virall  load below the detection limit of standard assays and allowing for virtually no 
replication.. An alternative explanation could be that the detection of extraordinary low levels 
off  HIV-1 DNA is a testimony of'dead-end' or 'silent' HIV-1 infection. Identification of the 
virall  and host factors that determine whether initial transmission leads to high levels of HIV-1 
replicationn and subsequent seroconversion may provide new clues for the prevention of HIV-
11 seroconversion. 
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