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ABSTRACT Objective: To verify whether the selection of different high-fidelity DNA polymerases has an impact on the results of
nanopore sequencing of SARS-CoV-2 with ARTIC-nCoV network workflow. Methods: Multiplex PCR amplification of ARTIC-nCoV
network workflow were performed on nucleic acid samples of two confirmed COVID-19 patients with KAPA HiFi HotStart ReadyMix,
PrimeSTAR® GXL DNA Polymerase or NEBNext High-Fidelity 2X PCR Master Mix. The amplicons were sequenced on Nanopore
MinION platform, then were analyzed. Results: Under same conditions, different high-fidelity DNA polymerases lead to different results
of quality inspection and sequencing quality. NEBNext High-Fidelity 2X PCR Master Mix is the best among the three enzymes in cover-
age and sequencing depth. Conclusion: NEBNext High-Fidelity 2X PCR Master Mix has better effect in nanopore sequencing with AR-
TIC-nCoV network workflow.
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Tablel Multiple amplification system

DNA polymerases

Multiple amplification system(25 wL/pool )

KAPA HiFi HotStart ReadyMix

NEBNext High-Fidelity 2x PCR Master Mix

PrimeSTAR® GXL DNA Polymerase

Ready mix: 12.5 pL
primer pooll/pool2: 3.6 uL
Nuclease-Free Water: 6.4 pL
cDNA: 2.5 pL
Master mix: 12.5 uL
primer pooll/poo0l2:3.6 uL
Nuclease-Free Water: 6.4 uL
cDNA: 2.5 uL
GXL DNA Polymerase: 1 pL
5x GXL Buffer:5 pL
dNTP: 2 pL
primer pool1/pool2:3.6 pL
Nuclease-Free Water: 10.9 wL
cDNA: 2.5 uL
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Table 2 Quantitative results of multiple amplification products of three high-fidelity DNA polymerases

KAPA HiFi HotStart NEBNext High-Fidelity 2x PrimeSTAR® GXL DNA
Sample Ct value
ReadyMix(ng/uL) PCR Master Mix(ng/pL) Polymerase(ng/uL )
231 27.39 6.34 61.2 33.8
235 29.62 3.02 21.6 13.9
231-KAPA 231-NEB . ’ 231-Takara "
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Fig.l Results of segment analysis performed by Qsep100
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Table 3 Comparison of sequencing results of multiple amplification products

Samples Total sequences SARS-Cov-2 Host sequences Sequences ratio Coverage( %) Sequencing depth
sequences (%)
231-KAPA 52957 48655 606 91.88 89.47 345.26
231-NEB 65477 64276 479 98.17 99.68 459.51
231-Takara 29913 27664 418 92.48 93.09 253.78
235-KAPA 10945 10050 294 91.82 73.63 78.42
235-NEB 104673 100990 850 96.48 98.71 717.44
235-Takara 8700 7861 207 90.36 71.69 58.56
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Fig.2 Sequencing depth analysis of multiple amplification products by three high-fidelity DNA polymerases
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