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HIGH-THROUGHPUT HTLV-1 PROVIRAL DNA DETECTION SYSTEM USING
A NUCLEIC ACID EXTRACTION ROBOT AND REAL-TIME PCR DETECTION

Chieko Matsumoto, Rieko Shiozawa, Shigeki Mitsunaga, Akiko Ichikawa, Rika Ishiwatari,
Kazunori Nakajima, Kenji Tadokoro and Takeo Juji

The Japanese Red Cross Central Blood Center

A high-throughput nucleic acid testing system was developed for detecting proviral DNA of hu-
man T-cell leukemia virus type 10 HTLV-1[J using an automatic nucleic acid extractor and the real-
time detection TagMan PCRO TagMan PCR[ targeting the pX region of the HTLV-1 genome. Ap-
proximately 4 ug and 2.5 pg of DNA were obtained from 200 pl of whole blood and 100 ul of frozen
blood cells separated from whole blood, respectively. Extraction of nucleic acid from 48 blood samples
was completed within 120 minutes. The detection limit of the TagMan PCR was as high as that of the
nested PCR. Amplification and detection of HTLV-1 genome in 96 blood samples was completed
within 160 minutes. Extraction plus TagMan PCR for viral genome as well as enzyme immunoassay

O EIAO and indirect immunofluorescence assay IFO for HTLV-1-antibodies were performed to test
38 blood samples which were determined to be HTLV-1-antibody positive by the donor screening
test using particle agglutination. The results of EIA and IF coincided well with those of the TagMan
PCR, indicating that this detection system for HTLV-1 provirus DNA was useful for testing many
samples in a short time with high sensitivity and specificity.
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Fig. 1 Amplification pattern of the HTLV-1 pX region DNA by TagMan PCR. Zero
ngd m [J0.01 nanogramst 0 0.1 ng0 x 01 ng00O O and 10 ngd e O of HUT-102

cell DNA were amplified.
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Table 10 Amplification of the HTLV-1 pX region DNA by nested PCR and

TagMan PCR
template DNA nested PCR TagMan PCR
HTLV-1 pX region DNAY 2 copies 171000 2/4
20 3/3 14/14
200 14/14
2,000 4/4
HUT 102 cell DNA 8 pg 2/10 6/12
40 3/3 8/8
200 /1 4/4

1,000

2/2

UHTLV-1 pX region sequence was cloned into plasmid DNAC
HONumber of positive results/number of testsO]

Table 200 TagMan PCR of cloned HTLV-1 DNA spiked into nucleotides extracted from HTLV-1-negative blood

samples

copy number of HTLV-1 pX
region DNA

PCRUO spiked into DDWI %0

PCRUO spiked into extracted
nucleotidél %0

2 10
5/141135.70)
5/281 17.90

12/271 54,50
13/22159.10

20 200 2,000 20,000

12/121 1000 12/121 1000 2/2 1000 2/211000

19/1911000  19/19 1000 9/81 1000 9/81 1000

U Number of positive results/number of experiments.
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Table 30 Detection of HTLV-1 genome in donated blood samples that showed positive results by PA, and

positive/negative results by EIA and IF.

total sample

group! 100 group! 20 group! 30 number
antibody for HTLV-10 PA O O O O O
oooooooooo EIA 0 O O O mcld2.00
ooooooooog ik O ] ] T cio2.00 O
number of samples 12 1 81450 7 14 303850
number of TagMan PCR 0 0 B400 7 18114000 O258@®og
positive samples

Hincludes one blood sample whose positivity was not determined by IF.
B 0includes one blood sample in which viral DNA was amplified in one of five experiments.
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