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Establishment and Application of Multi-color Nucleic Acid Screening System
for the Detection of Blood Transmitted HBV, HCV and HIV
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ABSTRACT Objective: To establish a multiple nucleic acid screening system for simultaneous detection of hepatitis B virus,
hepatitis C virus and human immunodeficiency virus in blood samples. Methods: Conservative sequences of HBV, HCV and HIV were
used to design specific primers and probes, automatic nucleic acid extract system combined with one-step RT-PCR technology were
used, the reaction system and conditions were optimized to establish multi-color and multiple real-time fluorescence PCR nucleic acid
screening system for detection of blood transmitted viruses. The system was used in screening of 100,000 plasma samples of our hospital.
Results: The established system was highly specific with the sensitivity of HBV detection of 20IU/ml, sensitivity of HCV detection of
100IU/ml and sensitivity of HIV detection of 50IU/ml. Conclusion: The nucleic acid screening system in this study is highly automatic,
highly sensitive and inexpensive, it is applicable for nationwide generalization in blood centers to insure the clinical blood utilization
safety.
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Fig. 1 Results of the amplification of RNA gradients by DaAn One step real-time RT-PCR
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Fig. 2 Results of the amplification of RNA gradients by Invitrogen SuperScript III Platinum One-step Quantitative RT-PCR
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Table 1 Comparison result of RSV by Two one-step RT-PCR System

Concentration(IU/ml) <0.1 0.1~0.3 0.4~0.6 0.7~0.9 >1.0
DaAn(CT) 144 19.6 243 194 309
Invitrogen(CT) 15.8 19.1 26.2 28.8 34.1
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Fig.3 Results of the amplification of RNA gradients by fluorescent quantitation PCR
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Fig.4 Standard curve of amplification of HBV by real-time RT-PCR
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Fig.5 Results of the specific identification of blood-borne HBV, HCV and HIV nucleic acid screening system
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Table 2 Sensitivity of HBV detected by real-time PCR

Concentration of the samples Number of positive samples/Number of total samples Positive rate (%)
100IU/ml 24/24 100
501U/ml 24/24 100
201U/ml 24/24 100
10IU/ml 1524 62.5

&3 HCV REERER
Table 3 Sensitivity of HCV detected by real-time PCR

Concentration of the samples Number of positive samples/Number of total samples Positive rate (%)
5001U/ml 24/24 100
2501U/ml 24/24 100
100IU/ml 24/24 100

50IU/ml 18/24 75
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Table 4 Sensitivity of HIV detected by real-time PCR

Concentration of the samples

Number of positive samples/Number of total samples

Positive rate (%)

250IU/ml
100IU/ml
50IU/ml
20IU/ml

24/24 100
24/24 100
24/24 100
19/24 79

x5 EEMXE CT ENGITHH

Table 5 Statistical analysis of the CT values of the repetitiveness tests

CT value
Concentration of the samples
High Medium Low
1 9.346 17.086 24.729
2 9.200 17.035 24.640
3 9.064 16.323 24.198
4 9.332 17.101 23.325
5 9.229 17.161 24.266
6 9.447 15.208 23.108
7 9.776 16.402 25.230
8 9.206 15.572 24.552
Mean value 9.325 16.486 24.256
STDEV 0.216 0.756 0.716962
CV (%) 23 4.6 3.0
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