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Performance Evaluation of TagMan Probe Method for BK Virus
DNA Quantification by Real-time Polymerase Chain Reaction
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Background: We evaluated the performance of a
newly developed real-time polymerase chain reaction
(PCR) method using TagMan probe (TP) and internal
control (IC) for quantitation of BK virus (BKV) DNA.
Methods: PCR primers and TP were targeted for the
VP1 of BKV and 300 bp-region of VP1 was cloned
to prepare a standard DNA. Threshold cycles (Ct) of
IC was set at 33£3. The recovery rates, precision,
linearity, and limit of detection (LOD) were measured
using the standard DNA. To correlate TP with pre-
vious hybridization probe (HP) method, Ct of those
were compared using 35 HP-positive and 15 HP-ne-
gative specimens, and the interpretation agreement
was analyzed in 63 consecutive clinical specimens in-
cluding 32 urines and 31 plasmas. Fifty-three53 speci-
mens measured for IC were analyzed for positive
rates and levels of BKV according to Ct of IC.

Results: The average recovery rate was 101.1% and
intra-assay and inter-assay coefficiency variations were
0.017~0.059 and 0.036, respectively, with the speci-
mens of 3 log/mL, and 0.041~0.063 and 0.045, re-
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spectively, with the specimens of 6 log/mL. LOD was
183 copies/mL and linearity range was 2.7 log- 12
log/mL. Ct of TP were correlated with those of HP
with the function of y=0.8912x+0.3164 (R®=0.9062).
Among 63 clinical specimens, 16 were positive in TP
and 12 were positive in HP with an agreement of
90.4%. Ct of IC were over 36 in 31 specimens (22
urines and 9 plasmas), of which BKV DNA was
much higher in 7 (22.5%) BKV-positive specimens
(5.9£1.7 log/mL) than in 4 (18.1%) BKV-positive speci-
mens (3.9+1.0 log/mL) of 22 having Ct of IC <36.;
5.9+1.7 vs. 3.9£1.0 log/mL.

Conclusion: TP warrants to be a reliable method for
quantification of BKV. IC seemed to be essential to
differentiate false-negative results or underestimation
of BKV in clinical specimens, especially in urine.
(Korean J Clin Microbiol 2007;10:77-83)
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24 AE FET probit B4E Fsle] 95% AlF|GFFollA
of| &9 31, H-Aol] o] &3t EA|AZ E o]+ StatsDirect (Stat-
sDirect Ltd, Cheshire, UK)o|$itl. 2 AA T} 7AA7F AdAlS
Hrvshr) Sl AR ARAE Alegeloler. EAILZES Ol
SPSS version 13.0 (SPSS Inc., IL, USA)Z o] -&319]c}.

P

24 J_-I'I'

1. BK virus DNA EZ£329| 3|58 I}

10*” copies/mLZ} 10° copies/mL5-E] 10" copies/mL7}A] <]
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Fig. 1. Recovery rate of TagMan probe method.

Table 1. Positive rates of 150 replicates of BK virus DNA specimens
of seven concentrations for calculating the detection limit of TaqMan
probe method

BK virus

(copies/mL) Replicates Positive %
10,000 150 150 100
5,000 150 150 100
1,000 150 150 100
500 150 150 100

350 150 150 100

200 150 140 93

100 150 120 80

FAE-2 100%, 200 copies/mL2] FAIE-©] 93%, 100 copies/mL
o] QFAIE-L 80%h. W ZHE AEE ol S probit £4]
oA 95% AlZFo g HAE = HE AT 183 copies/mL
(95% confidence interval 158 ~232 copies/mL)°]%tH(Table 1).
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= 100%c).
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10°, 10° copies/mL F 52 2274 W) HFZES 1,093,829
~ 1,438,000 copies/mL, 828~1,015 copies/mLe] £-EE& ¥
I, CVE 7+ 3.80~13.1%, 9.43~15.15%31.0m, A&7 A7k
CViE 7.91%, 11.41%th. vlelg|lAsw g Zax|ghsln] d&
AN CVE 0.017~0.0597} 0.041 ~0.063, YZAA 7+ CVE
0.0363} 0.0450191 3L, i+ 59| Ctgkell vigt 27 cve
0.18~0.59%, 0.69~0.99%0°]: UZ7AA 7+ CVE 0.52%,
1.35%0] ik
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Fig. 2. Linear regression curve of TagMan probe method. The
straight line was determined by a linear regression of the estimated
concentrations (input) with their measured concentrations (output) at
the logio 12 nominal concentrations. Linearity was found from 500
to 10" copies/mL.
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Fig. 3. Comparison of threshold cycles of TagMan probe method
with those of hybridization probe method in 35 positive specimens
and 15 negative specimens.

Table 2. Comparison of TagMan probe with hybridization probe for
quantification of BK virus DNA in 63 clinical specimens

Results of BKV detection

. No.(%) of
Specimens  ypridization TaqMan specimens
probe probe
Positive Positive 5 (16.1%)
Positive Negative 1 3.2%)
Plasma Negative Positive 4 (12.9%)
Negative Negative 21 (67.8%)
Subtotal 31 (100.0%)
Positive Positive 6 (18.7%)
Positive Negative 0 (0.0%)
Urine Negative Positive 1 3.1%)
Negative Negative 25 (78.2%)
Subtotal 32 (100.0%)

03164 (R*=0.9062)% UxFe+<2] A4S HlrkFig. 3). 63
M) J7AAeNA HPH FAel 12734, TP 44 ol 1674
25 A4 7 3= AR EE 90.4% (kappa=0.726)0] ATk, 4
A 3270 % HPHlA 67H, TPHellA 7707} oFAeldia, &
A3AA 310 5 HPHollA 670, TPHollA 9707} FAdelodck
(Table 2). TPHollA] BKV %A ES £1-2 15.4% (4/26), B3
2 29.6% (8/27)°]AtHTable 3). TPlA] IC FES =43 53
A F 19 Ctghel 36 o4} 795 4 267A] 5 2273A|
(84.6%), BA 2774 & 9734(33.3%) 5 & 3174|(58.4%) %
=l A ggkeh. 1C9] Cigh 36 o) 3 o & A= 9lS ulf BKV
FA AT 4 473A, G 3734 5 F 7HEA(22.5%) L,
AT FEEE 59+1.7 log/mLE, 6 log/mL o]4+o] 47341916 1]
3ll, 1Co] 36 olstd i FAHAIE B4 473A(18.1%) =2 HT

Table 3. Detection of BK virus DNA by TagMan probe method ac-
cording to Ct of internal control in 53 clinical specimens

Ct value

No. of
<36 >136 specimen
Positive 0 4 4
Urine Negative 4 18 ”
Subtotal 4 20 %
Positive 4 3 7
Plasma Negative 14 6 20
Subtotal 18 9 27

FEE 3.9+1.0 log/mLolX, B 6 log/mL o3}t

BKV DNA A AlE E7E4& HPY I TP el SAlell A
Aslle Wl S|} dIFA o] AR AEATALS A7 y=
0.9938x+0.0856 (R’=0.9983), y=0.9998x —0.0159 (R’=0.9996)
o7 A7 & A= AIE HYlrkFig. 4).
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Fig. 4. Correlation of measured values to expected value of standard DNA of BKV whole genome in hybridization probe method and TagMan

probe method.
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7P A, o] & cutoff F5E7F Z4AA H9lell EE|ojok & A
ole}. o] Q14 TPHE AWt Sl BKV DNA 4
A A5, A4 WS AT Peka ArEisle
ek TPS] 7Z3HAI9) 183 copies/mLoll4] 500 copies/mL 7}A]

© AXA o] FAIEA| ¢7] wiell ok o 2Rt ¥ 3slal DNA

g B o+ gle ZoE sakslgics].

Human immunodeficiency virus, hepatitis C virus, herpes
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AP SHIEIAHI015) AR Al 08
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