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Abstract: We optimized a fluorescent quantitative polymerase chain reaction (QPCR) assay system for rapid and real time
detection of SARS-CoV-2 RNA. The results show that the lowest dilution of RNA samples used for the detection of
SARS-CoV-2 RNA could reach 1/10 000 (the initial value is set as 10 ng/uL). Moreover, the cycle threshold (Ct) for samples
of clinically diagnosed COVID-19 was lower than 35 or 40. The sensitivity of this method was satisfactory. The results were
consistent with those of the COVID-19 detection kit on the market under the same conditions, but the number of cycles
required was shortened by about 2. Therefore, the optimized assay developed in this study can be used in screening and early

1,2,3,45

clinical diagnosis. Our work provides a tool to facilitate rapid clinical diagnosis of COVID-19.
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1 SARS-CoV-2 £ A %145 B (iFE+ WH-human_1 genome)
Fig. 1 Sequence composition diagram of SARS-CoV-2 gene (originating from wh-human_1 genome).

x1 ZBRHBSMF
Table 1 Primer sequences involved in the experiment

Primer number Sequences (5-3') Size (bp) Targeted site
F1 GTGARATGGTCATGTGTGGCGG

R1 CARATGTTAAASACACTATTAGCATA 100 ORF1la gene
la-Probe FAM"-CAGGTGGAACCTCATCAGGAGATGC-BHQ1"

N3_F GGGAGCCTTGAATACACCAAAA

N3 R TGTAGCACGATTGCAGCATTG 72 N gene
N3-Probe HEX"-AYCACATTGGCACCCGCAATCCTG-BHQ2"

Note: FAM* and HEX* represent the addition of FAM and HEX fluorescence modifications at the 5’ end of the primer, respectively.
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Fig. 2 The image of efficiency verification of reaction
system. A-G represents four different dilution ratios,
respectively: A=1/10, B=1/50, C=1/100, D=1/500, E=1/
1 000, F=1/5 000, and G=1/10 000.

W29 W R B COVID-19 #% 1R #4796 5% PCR 5
D 3), MU EE L 10 A5 r % B0 B i A 1/10
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Fig. 3 The results of sensitivity test. A-D represents
four different dilution ratios, respectively: A=1/10, B=
1/100, C=1/1 000, and D=1/10 000.
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Table 2 Clinical diagnostic sample test

MBI S COVID-19 FHMEREA, 1
AEEMEOT , R . COVID-19#1 .
COVID-19#2 Fl FHYEREA I EAE, I X 44>
FEARBRE 2 N fL, SR WE 4 Box, HEXT
MEAGIREL (Ct) by 22-24 Z|A], COVID-19#1 =
BERIEHEL (Ct) 4 28-30 Z[f], COVID-1942
BEWIEIRE (Ct) A 32-34 Z A, KL, Ul
WA 52 55 vp BT 4 4L 0 1R R T LA A T B
81955 91 & ) SARS-CoV-2 i JE R L f BE . fH
H A ORS00 W AT E AT E mARAE BT L
FIWr 15 B YRR KT 2 5 B
TR

COVID-19 diagnosis sample from CDC

The testing results in our systems

Patient ID
Infected groups Non-infected group Coincidence rate (%)

001-050 5 45 100

051-100 7 43 100

101-150 5 45 100

151-200 5 45 100

201-250 19 31 94.74 (18+/19+)
251-262 5 7 100

Total 46 216 97.83 (45+/46+)

Note: Coincidence rate (%) refers to the data obtained by comparing the number of positive samples tested in this experimental

system with the known clinical positive samples.

SWAmplification

COVID-19 #1 positive patient

COVID-19 #2

5000 F
4000 F
_, 3000 |
s
& 2000 |
1000 F
0t L’x :
0 10 20
Cyees

4 IE PR A S B
Fig. 4 The diagram of clinical sample test.
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Fig. 5 Results of specificity test.
A Amplification B Amplification
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Fig. 6 The analysis diagram of the method adopted in this experiment comparing to current market kit about
COVID-19. (A) The result of BGI kit test. (B) The method provided in this experiment. The four lines refer that the two
channels of the two samples respectively show the amplification curves, such as blue referring to FAM-ORF1a/b gene,

and green referring to the HEX-N gene in the B diagram.
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