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Optimization of urinary sample preparation process for real-time PCR detection of BK virus
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[Abstract] Objective To develop an effective preparation method to improve the sensitivity and accuracy of real-time PCR in
detection of BK virus’s (BKV’s) load in urine samples. Methods A total of 24 samples documented as positive probes in primary
detection were enrolled in this study. The candidate samples were prepared by 4 different approaches: unprocessed urine, BKV’s DNA
extracted from urine, 1 : 10 diluted urine, and 1 : 100 diluted urine; and then they were subjected to real-time PCR examination to
obtain the viral load. The data obtained were analyzed by SPSS 11. 0. Results The four different preparation processes for urinary
specimens had significant impact on detection results of real-time PCR. Three samples were negative in the unprocessed urine group and
66.7% of its samples had the lowest viral loads compared with the other three groups. Two samples in the 1 : 100 diluted urine group
were negative and 79. 2% of its samples had the highest viral loads, but its median load was similar to that of the 1 : 10 group. Viral
gene was detected in all samples in the DNA extraction group and 1 : 10 diluted urine group. but the loss of the target gene was more
severe in the DNA extraction group. Conclusion The 1 : 10 diluted urine is better for real-time PCR detection of BKV’s load. as it lose
less viral gene and is more efficient, easy to perform and economical.
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Fig 1 Quantification plots (A) and standard curve (B) of pMDI8-BK plasmid in geometric serial dilution as detected by real-time PCR

x1

BRE T EHALEERNFSRASD BK KEHE

Tab 1 Viral load detected by real-time PCR in every sample with different preparation processes

Viral load (copy/ml)

Sample No. - - - - - -
Unprocessed urine Extracted viral DNA 1 : 10 diluted urine 1 : 100 diluted urine

1 5.772X 108 5.200X 106 1.249 X107 1. 686 X107
2 1. 115X 10! 4.336X10! 2.768X10% -

3 2.235X10° 1.128 X108 8.718X10°8 1.051 X107
4 8.972X10° 1.039X10° 6.156X10° 7.311X10°
5 1.005X10° 4.372X10° 1.956 X108 9.223X106
6 5. 775X 10" 1.011 X107 5. 945X 106 6.139X 106
7 - 1.035X10? 4. 370X 10? 3.916X10°
8 4.003X10° 2.782X10° 7.614X10° 7.751X10°
9 4, 836X10° 1.221 X108 6.735X10° 4, 379X 108
10 3.312X103 1. 645X 10° 2.541X10° 7.256X106
11 - 1. 441X 10! 4. 334X10% 5.004X10°
12 2.121X10° 6.364X10° 1. 442 X107 1.315 X107
13 2.410X 108 3.014X10° 8.626X10° 7.195X10°
14 3.063X10° 3.614X10° 1. 735X 107 1. 756 X107
15 - 3.372X108 5.284 X107 5. 654 X107
16 4. 551X10° 3.996 X108 9.876X10° 2. 659X 107
17 3.251X10° 7.912X10° 6.320X 105 2.106 X107
18 8. 644X 108 3.860X10° 1.457 X107 1.633 X108
19 2. 440X 107 9.216X10° 3.001 X107 2.145X10°8
20 1. 030X 10° 7.100X10° 8.062X 108 1.942 X107
21 7.555X10° 4. 846X 10° 6. 080X 105 4,733X107
22 3.431X10° 4,706 X10° 1.661 <107 3.601 X107
23 6.199X10° 3.224X10° 8.729X108 2.631X107
24 3.169X10° 2.642X10°% 1.152X10° -
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