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We used a novel “real time” quantitative PCR method, TagMan PCR (T-PCR) , in which the ac-
cumulation of amplified products is detected via the formation of dual fluorogenic probe complexes,
to diagnose HTLV-I infection, and compared the results with the Nested PCR method (N-PCR). Cur-
rently, confirmation of HTLV-I infection requires the detection of anti-HTLV-I by a serological
method and of HTLV-I genome by a polymerase chain reaction (PCR)—based methodology. Secon-
dary PCR-based assay is required to screen false positives which may occur during the serological
testing. N-PCR is normally employed to amplify specific sequences from a very few copies of HTLV-I
genome ; this, however, consists of two PCR (time consuming) steps and is not intended for quanti-
tative analysis. In our testing model as few as 3 copies of a partial genome of HTLV-I (3' end half of
HTLV-I genome cloned in plasmid) were successfully amplified and detected with comparable accu-
racy to N-PCR. Moreover, the measured quantitative values (Th cycle) of T-PCR were highly corre-
lated with copy numbers of integrated HTLV-I genome estimated by other routine methodologies.
Lastly, less labor was required to perform T-PCR than N-PCR, and the use of closed tubes in T-PCR
significantly reduced carryover contamination. We conclude that T-PCR is a rapid and accurate as-
say system for confirmation of the serological diagnosis of HTLV-I infection.
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Fig.1 Schematic diagram of TagMan PCR.
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Table 1 Primer pairs and probes used for amplification and detection of HTLV-I

Primer or Base (5'—3")
probe * position sequence
T-PCR Primer + 7.254—7.277 GCATCGAAACAGCCCTACAGATAC
Primer — 7.374—7,351 CCTTGTACACAGTCTCCAAACACG
Probe + 7,280—7,312 AGTTAACCATGCTTATTATCAGCCCACTTCCCA
N-PCR First
Primer + 7,312—7,330 AGGGTTTGGACAGAGAGTCTT
Primer — 7,567—7,548 AAGGACCTTGAGGGTCTTAG
Nested
Primer + 7,331—7,351 CTTTTCGGATACCCAGTCTAC
Primer — 7,546—7,525 GGTTCTCTGGGTGGGGAAGGAG
# 1 “+7 designates the genomic strand and “—" complementary to the genomic strand.
Sac I Hind I Sac I
i(— Probe A —)I(—
LR | gag | | Pol | LR |

(n.t.7254-7374)
TagMan PCR

. (0.6.7312-7567)

(n.t.7331-7546)
Nested PCR

Fig. 2 Positions of primers and probes used for detection of HTLV-I proviral

genome.
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A Z—+, 200 uM dATP - dCTP - dGTP, 400 uM
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Table 2 Comparison of detection limits by the N-
PCR and T-PCR methods in measurement of
HTLV-I plasmid DNA

No. DNA conc.(pg) N-PCR T-PCR (cycle)
1 10 X 101 + +(27.12)

2 10 X 10 ~2 + +(30.35)

3 1.0 x 1073 + +(33.25)

4 1.0 X 10 ~¢ + +(36.25)

5 1.0 X 10 -5 + + (39.42)

6 1.0 X 10 =6 — -

N-PCR : Nested PCR, T-PCR : TagMan PCR.
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Fig. 3 Comparison of plasmid DNA concentration
and Th cycle by the TagMan PCR method.
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Table 3 Comparison between the N-PCR and T-
PCR methods using ten samples known to be
positive with five anti-HTLV-I antibody tests and
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Table 4 Comparison between the N-PCR and T-
PCR methods using nineteen samples known to be
positive with five anti-HTLV-I antibody tests but

SB assay negative for SB assay
No. | Ab tests SB N-PCR T-PCR (cycle) No. | Ab tests SB N-PCR T-PCR (cycle)
1 + + + +(28.17) 1 + - + +(2851)
2 + + + +(27.39) 2 + - + +(29.47)
3 + + + + (27.60) 3 + - + + (31.55)
4 + + + + (28.09) 4 + - + +(30.92)
5 + + + + (27.24) 5 + - + + (28.86)
6 + + + +(26.14) 6 + - + +(32.21)
7 + + + +(25.89) 7 + - + +(29.92)
8 + + + + (2849) 8 + - + +(28.20)
9 + + + +(2757) 9 + - + +(32.34)
10 + + + +(32.25) 10 + - + +(33.57)
N-PCR : Nested PCR, T-PCR : TaqMan PCR, Ab tests : o+ - * + (3544)
Particle agglutination, EIA-Eitest, EIA-Determiner, Indi- 12 + B + + (2751
rect fluorescence and Western blot, SB : Southern blot. 13 + B + +(29.85)
14 + - + +(33.76)
15 + - + +(34.90)
. - 16 + - - +(39.19)
N-PCR &1 T T-PCR BaEAY 1 ] (No. 14) 20 5 17 4 _ _ _
n7z. 72, T-PCR » Btk d BV idH @5 % R 18 + - - -
L 7= 3 K 12 B 1 % Theycle 13 36.84~3887 T 19 * - - -
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N-PCR : Nested PCR, T-PCR : TagMan PCR, Ab tests :
Particle agglutination, EIA-Eitest, EIA-Determiner, Indi-
rect fluorescence and Western blot, SB : Southern blot.
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Table 5 Comparison between the N-PCR and T-PCR methods using discrepant samples by five anti-

HTLV-I antibody tests

No. PA EIA-E EIA-D IF WB SB N-PCR T-PCR (cycle)
1 + - + + - - - -
2 + - - + + - - -
3 + + * + + - - -
4 + - - + - - + +(38.87)
5 + + - + * - + +(36.84)
6 + + - + + - - -
7 + + + + + - + -
8 + - - - - - - -
9 + - - - - -

10 + - - - - - - -

11 + - - - - - - -

12 + - - - - - - -

13 + - - - - - - -

14 + - - - - - - +(3843)

N-PCR : Nested PCR, T-PCR : TagMan PCR, PA : Particle agglutination, EIA-E : EIA-Eitest, EIA-D : EIA-Determiner,
IF : Indirect fluorescence, WB : Western blot, SB : Southern blot.
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