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APPENDICES 

 

Supplementary Table 1. Nextflow WF-ARTIC Command Script 

Nextflow WF-ARTIC Command Script 

--fastq (*) path (to demultiplexed folder of FASTQ files) 

--scheme_name SARS-CoV-2 --scheme_version V1200  

--medaka_model r941_min_hac_variant_g507  

  ―the medaka model should reflect the basecaller used  

  ―r941_prom_variant_g360 is appropriate for all Guppy 4 runs  

  ―r941_min_hac_variant_g507 for HAC called Guppy 5.x data  

  ―r941_min_fast_variant_g507 for FAST called Guppy 5.x data  

--out_dir my_result_folder  

--profile standard (conda if docker unavailable) 

 

Full script 

~/nextflow run ~/wf-artic-master --fastq FASTQ_PASS --output output --

medaka_model r941_min_hac_variant_g507 --scheme_version V1200 

 

Supplementary Figure 1. Gel electrophoresis results from the negative control and positive control  
using ARTIC V3 primer. 
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Supplementary Figure 2. Gel electrophoresis result of Ct 18 and Ct 23 sample using ARTIC V3 primer. 

 
 

Supplementary Figure 3. Gel electrophoresis results from negative control and positive control using  
Midnight primer. 

 

Supplementary Figure 4. Gel electrophoresis result of Ct 18 and Ct 23 using Midnight primer. 
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Supplementary Figure 5. Effect of different annealing temperatures on Ct 18 ARTIC V3 
sequencing using SQK-LSK109 as seen on the amplicon pool.  

 

Supplementary Figure 6. Effect of different annealing temperatures on Ct 23 ARTIC V3 
sequencing using SQK-LSK109 as seen on the amplicon pool.   
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Supplementary Figure 7. Effect of different annealing temperatures on Ct 18 Midnight 
sequencing using SQK-LSK109 as seen on the amplicon pool.   

 

 

Supplementary Figure 8. Effect of different annealing temperatures on Ct 23 Midnight 
sequencing using SQK-LSK109 as seen on the amplicon pool.   
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Supplementary Figure 9. Effect of different annealing temperatures on Ct 25 ARTIC V3 
sequencing using SQK-RBK110.96 as seen on the amplicon pool. 

Supplementary Figure 10. Effect of different annealing temperatures on Ct 25 Midnight 
sequencing using SQK-RBK110.96 as seen on the amplicon pool. 

 

Supplementary Figure 11. Read length distribution of SQK-LSK109 sequencing. 
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Supplementary Figure 12. Read length distribution of SQK-RBK110.96 sequencing. 

 

Supplementary Figure 13. Effect of different annealing temperatures on the positive 
control (PC) ARTIC V3 sequencing using SQK-LSK109. 
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Supplementary Figure 14. Effect of different annealing temperatures on the positive control (PC) 
Midnight sequencing using SQK-LSK109. 

Supplementary Figure 15. Effect of different annealing temperatures on the positive control (PC) 
ARTIC V3 sequencing using SQK-RBK110.96. 

Supplementary Figure 16. Effect of different annealing temperatures on the positive control 
(PC) Midnight sequencing using SQK-RBK110.96. 
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Supplementary Table 2. ARTIC V3 primer set (GitHub artic-ncov2019 V3, 2021). 

PRIMER NAME POOL SEQUENCES 

LENGTH 

(bp) %GC Tm 

nCoV-2019_1_LEFT nCoV-2019_1 ACCAACCAACTTTCGATCTCTTGT 24 41.67 60.69 

nCoV-2019_1_RIGHT nCoV-2019_1 

CATCTTTAAGATGTTGACGTGCCT

C 25 44 60.45 

nCoV-2019_2_LEFT nCoV-2019_2 CTGTTTTACAGGTTCGCGACGT 22 50 61.67 

nCoV-2019_2_RIGHT nCoV-2019_2 TAAGGATCAGTGCCAAGCTCGT 22 50 61.74 

nCoV-2019_3_LEFT nCoV-2019_1 CGGTAATAAAGGAGCTGGTGGC 22 54.55 61.32 

nCoV-2019_3_RIGHT nCoV-2019_1 AAGGTGTCTGCAATTCATAGCTCT 24 41.67 60.32 

nCoV-2019_4_LEFT nCoV-2019_2 GGTGTATACTGCTGCCGTGAAC 22 54.55 61.56 

nCoV-2019_4_RIGHT nCoV-2019_2 

CACAAGTAGTGGCACCTTCTTTAG

T 25 44 60.97 

nCoV-2019_5_LEFT nCoV-2019_1 TGGTGAAACTTCATGGCAGACG 22 50 61.39 

nCoV-2019_5_RIGHT nCoV-2019_1 

ATTGATGTTGACTTTCTCTTTTTGG

AGT 28 32.14 60.17 

nCoV-2019_6_LEFT nCoV-2019_2 GGTGTTGTTGGAGAAGGTTCCG 22 54.55 61.64 

nCoV-2019_6_RIGHT nCoV-2019_2 TAGCGGCCTTCTGTAAAACACG 22 50 61.18 

nCoV-2019_7_LEFT nCoV-2019_1 ATCAGAGGCTGCTCGTGTTGTA 22 50 61.73 

nCoV-2019_7_LEFT_alt0 nCoV-2019_1 CATTTGCATCAGAGGCTGCTCG 22 54.55 62.44 

nCoV-2019_7_RIGHT nCoV-2019_1 TGCACAGGTGACAATTTGTCCA 22 45.45 60.95 

nCoV-

2019_7_RIGHT_alt5 nCoV-2019_1 AGGTGACAATTTGTCCACCGAC 22 50 61.07 

nCoV-2019_8_LEFT nCoV-2019_2 AGAGTTTCTTAGAGACGGTTGGGA 24 45.83 61 

nCoV-2019_8_RIGHT nCoV-2019_2 GCTTCAACAGCTTCACTAGTAGGT 24 45.83 60.56 

nCoV-2019_9_LEFT nCoV-2019_1 TCCCACAGAAGTGTTAACAGAGGA 24 45.83 61.18 

nCoV-2019_9_LEFT_alt4 nCoV-2019_1 TTCCCACAGAAGTGTTAACAGAGG 24 45.83 60.44 
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nCoV-2019_9_RIGHT nCoV-2019_1 ATGACAGCATCTGCCACAACAC 22 50 61.71 

nCoV-

2019_9_RIGHT_alt2 nCoV-2019_1 GACAGCATCTGCCACAACACAG 22 54.55 62.26 

nCoV-2019_10_LEFT nCoV-2019_2 TGAGAAGTGCTCTGCCTATACAGT 24 45.83 61.12 

nCoV-2019_10_RIGHT nCoV-2019_2 

TCATCTAACCAATCTTCTTCTTGCT

CT 27 37.04 60.31 

nCoV-2019_11_LEFT nCoV-2019_1 GGAATTTGGTGCCACTTCTGCT 22 50 61.66 

nCoV-2019_11_RIGHT nCoV-2019_1 TCATCAGATTCAACTTGCATGGCA 24 41.67 61.35 

nCoV-2019_12_LEFT nCoV-2019_2 AAACATGGAGGAGGTGTTGCAG 22 50 61.08 

nCoV-2019_12_RIGHT nCoV-2019_2 

TTCACTCTTCATTTCCAAAAAGCTT

GA 27 33.33 60.36 

nCoV-2019_13_LEFT nCoV-2019_1 TCGCACAAATGTCTACTTAGCTGT 24 41.67 60.56 

nCoV-2019_13_RIGHT nCoV-2019_1 ACCACAGCAGTTAAAACACCCT 22 45.45 60.36 

nCoV-2019_14_LEFT nCoV-2019_2 CATCCAGATTCTGCCACTCTTGT 23 47.83 60.62 

nCoV-

2019_14_LEFT_alt4 nCoV-2019_2 TGGCAATCTTCATCCAGATTCTGC 24 45.83 61.47 

nCoV-2019_14_RIGHT nCoV-2019_2 AGTTTCCACACAGACAGGCATT 22 45.45 60.42 

nCoV-

2019_14_RIGHT_alt2 nCoV-2019_2 TGCGTGTTTCTTCTGCATGTGC 22 50 62.76 

nCoV-2019_15_LEFT nCoV-2019_1 

ACAGTGCTTAAAAAGTGTAAAAGT

GCC 27 37.04 61.32 

nCoV-

2019_15_LEFT_alt1 nCoV-2019_1 

AGTGCTTAAAAAGTGTAAAAGTGC

CT 26 34.62 60.13 

nCoV-2019_15_RIGHT nCoV-2019_1 AACAGAAACTGTAGCTGGCACT 22 45.45 60.16 

nCoV-

2019_15_RIGHT_alt3 nCoV-2019_1 ACTGTAGCTGGCACTTTGAGAGA 23 47.83 61.57 

nCoV-2019_16_LEFT nCoV-2019_2 AATTTGGAAGAAGCTGCTCGGT 22 45.45 60.82 

nCoV-2019_16_RIGHT nCoV-2019_2 CACAACTTGCGTGTGGAGGTTA 22 50 61.32 
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nCoV-2019_17_LEFT nCoV-2019_1 

CTTCTTTCTTTGAGAGAAGTGAGG

ACT 27 40.74 60.69 

nCoV-2019_17_RIGHT nCoV-2019_1 

TTTGTTGGAGTGTTAACAATGCAG

T 25 36 60.11 

nCoV-2019_18_LEFT nCoV-2019_2 

TGGAAATACCCACAAGTTAATGGT

TTAAC 29 34.48 60.69 

nCoV-

2019_18_LEFT_alt2 nCoV-2019_2 

ACTTCTATTAAATGGGCAGATAACA

ACTGT 30 33.33 61.38 

nCoV-2019_18_RIGHT nCoV-2019_2 AGCTTGTTTACCACACGTACAAGG 24 45.83 61.51 

nCoV-

2019_18_RIGHT_alt1 nCoV-2019_2 GCTTGTTTACCACACGTACAAGG 23 47.83 60.3 

nCoV-2019_19_LEFT nCoV-2019_1 GCTGTTATGTACATGGGCACACT 23 47.83 61.18 

nCoV-2019_19_RIGHT nCoV-2019_1 TGTCCAACTTAGGGTCAATTTCTGT 25 40 60.4 

nCoV-2019_20_LEFT nCoV-2019_2 

ACAAAGAAAACAGTTACACAACAA

CCA 27 33.33 60.68 

nCoV-2019_20_RIGHT nCoV-2019_2 ACGTGGCTTTATTAGTTGCATTGTT 25 36 60.28 

nCoV-2019_21_LEFT nCoV-2019_1 

TGGCTATTGATTATAAACACTACAC

ACCC 29 37.93 61.49 

nCoV-

2019_21_LEFT_alt2 nCoV-2019_1 

GGCTATTGATTATAAACACTACACA

CCCT 29 37.93 61.29 

nCoV-2019_21_RIGHT nCoV-2019_1 TAGATCTGTGTGGCCAACCTCT 22 50 60.83 

nCoV-

2019_21_RIGHT_alt0 nCoV-2019_1 GATCTGTGTGGCCAACCTCTTC 22 54.55 61.2 

nCoV-2019_22_LEFT nCoV-2019_2 

ACTACCGAAGTTGTAGGAGACATT

ATACT 29 37.93 61.25 

nCoV-2019_22_RIGHT nCoV-2019_2 

ACAGTATTCTTTGCTATAGTAGTCG

GC 27 40.74 60.73 

nCoV-2019_23_LEFT nCoV-2019_1 

ACAACTACTAACATAGTTACACGG

TGT 27 37.04 60.26 
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nCoV-2019_23_RIGHT nCoV-2019_1 

ACCAGTACAGTAGGTTGCAATAGT

G 25 44 60.57 

nCoV-2019_24_LEFT nCoV-2019_2 AGGCATGCCTTCTTACTGTACTG 23 47.83 60.37 

nCoV-2019_24_RIGHT nCoV-2019_2 

ACATTCTAACCATAGCTGAAATCG

GG 26 42.31 61.19 

nCoV-2019_25_LEFT nCoV-2019_1 

GCAATTGTTTTTCAGCTATTTTGCA

GT 27 33.33 60.73 

nCoV-2019_25_RIGHT nCoV-2019_1 ACTGTAGTGACAAGTCTCTCGCA 23 47.83 61.3 

nCoV-2019_26_LEFT nCoV-2019_2 

TTGTGATACATTCTGTGCTGGTAG

T 25 40 60.28 

nCoV-2019_26_RIGHT nCoV-2019_2 TCCGCACTATCACCAACATCAG 22 50 60.42 

nCoV-2019_27_LEFT nCoV-2019_1 

ACTACAGTCAGCTTATGTGTCAAC

C 25 44 60.8 

nCoV-2019_27_RIGHT nCoV-2019_1 AATACAAGCACCAAGGTCACGG 22 50 61.13 

nCoV-2019_28_LEFT nCoV-2019_2 

ACATAGAAGTTACTGGCGATAGTT

GT 26 38.46 60.13 

nCoV-2019_28_RIGHT nCoV-2019_2 

TGTTTAGACATGACATGAACAGGT

GT 26 38.46 60.91 

nCoV-2019_29_LEFT nCoV-2019_1 ACTTGTGTTCCTTTTTGTTGCTGC 24 41.67 61.39 

nCoV-2019_29_RIGHT nCoV-2019_1 

AGTGTACTCTATAAGTTTTGATGGT

GTGT 29 34.48 60.69 

nCoV-2019_30_LEFT nCoV-2019_2 

GCACAACTAATGGTGACTTTTTGC

A 25 40 61.19 

nCoV-2019_30_RIGHT nCoV-2019_2 

ACCACTAGTAGATACACAAACACC

AG 26 42.31 60.3 

nCoV-2019_31_LEFT nCoV-2019_1 TTCTGAGTACTGTAGGCACGGC 22 54.55 62.03 

nCoV-2019_31_RIGHT nCoV-2019_1 

ACAGAATAAACACCAGGTAAGAAT

GAGT 28 35.71 60.69 
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nCoV-2019_32_LEFT nCoV-2019_2 

TGGTGAATACAGTCATGTAGTTGC

C 25 44 61.09 

nCoV-2019_32_RIGHT nCoV-2019_2 AGCACATCACTACGCAACTTTAGA 24 41.67 60.56 

nCoV-2019_33_LEFT nCoV-2019_1 ACTTTTGAAGAAGCTGCGCTGT 22 45.45 61.58 

nCoV-2019_33_RIGHT nCoV-2019_1 

TGGACAGTAAACTACGTCATCAAG

C 25 44 61.08 

nCoV-2019_34_LEFT nCoV-2019_2 TCCCATCTGGTAAAGTTGAGGGT 23 47.83 61.02 

nCoV-2019_34_RIGHT nCoV-2019_2 AGTGAAATTGGGCCTCATAGCA 22 45.45 60.03 

nCoV-2019_35_LEFT nCoV-2019_1 TGTTCGCATTCAACCAGGACAG 22 50 61.39 

nCoV-2019_35_RIGHT nCoV-2019_1 

ACTTCATAGCCACAAGGTTAAAGT

CA 26 38.46 60.69 

nCoV-2019_36_LEFT nCoV-2019_2 TTAGCTTGGTTGTACGCTGCTG 22 50 61.44 

nCoV-2019_36_RIGHT nCoV-2019_2 

GAACAAAGACCATTGAGTACTCTG

GA 26 42.31 60.74 

nCoV-2019_37_LEFT nCoV-2019_1 ACACACCACTGGTTGTTACTCAC 23 47.83 60.93 

nCoV-2019_37_RIGHT nCoV-2019_1 GTCCACACTCTCCTAGCACCAT 22 54.55 61.48 

nCoV-2019_38_LEFT nCoV-2019_2 

ACTGTGTTATGTATGCATCAGCTG

T 25 40 60.86 

nCoV-2019_38_RIGHT nCoV-2019_2 

CACCAAGAGTCAGTCTAAAGTAGC

G 25 48 61.13 

nCoV-2019_39_LEFT nCoV-2019_1 

AGTATTGCCCTATTTTCTTCATAAC

TGGT 29 34.48 61 

nCoV-2019_39_RIGHT nCoV-2019_1 TGTAACTGGACACATTGAGCCC 22 50 60.55 

nCoV-2019_40_LEFT nCoV-2019_2 

TGCACATCAGTAGTCTTACTCTCA

GT 26 42.31 61.25 

nCoV-2019_40_RIGHT nCoV-2019_2 CATGGCTGCATCACGGTCAAAT 22 50 62.09 

nCoV-2019_41_LEFT nCoV-2019_1 GTTCCCTTCCATCATATGCAGCT 23 47.83 60.75 

nCoV-2019_41_RIGHT nCoV-2019_1 

TGGTATGACAACCATTAGTTTGGC

T 25 40 60.75 
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nCoV-2019_42_LEFT nCoV-2019_2 TGCAAGAGATGGTTGTGTTCCC 22 50 61.08 

nCoV-2019_42_RIGHT nCoV-2019_2 CCTACCTCCCTTTGTTGTGTTGT 23 47.83 60.69 

nCoV-2019_43_LEFT nCoV-2019_1 TACGACAGATGTCTTGTGCTGC 22 50 60.93 

nCoV-2019_43_RIGHT nCoV-2019_1 AGCAGCATCTACAGCAAAAGCA 22 45.45 61.14 

nCoV-2019_44_LEFT nCoV-2019_2 TGCCACAGTACGTCTACAAGCT 22 50 61.66 

nCoV-

2019_44_LEFT_alt3 nCoV-2019_2 CCACAGTACGTCTACAAGCTGG 22 54.55 60.67 

nCoV-2019_44_RIGHT nCoV-2019_2 AACCTTTCCACATACCGCAGAC 22 50 60.87 

nCoV-

2019_44_RIGHT_alt0 nCoV-2019_2 CGCAGACGGTACAGACTGTGTT 22 54.55 62.77 

nCoV-2019_45_LEFT nCoV-2019_1 

TACCTACAACTTGTGCTAATGACC

C 25 44 60.57 

nCoV-

2019_45_LEFT_alt2 nCoV-2019_1 

AGTATGTACAAATACCTACAACTTG

TGCT 29 34.48 60.94 

nCoV-2019_45_RIGHT nCoV-2019_1 

AAATTGTTTCTTCATGTTGGTAGTT

AGAGA 30 30 60.01 

nCoV-

2019_45_RIGHT_alt7 nCoV-2019_1 

TTCATGTTGGTAGTTAGAGAAAGT

GTGTC 29 37.93 61.53 

nCoV-2019_46_LEFT nCoV-2019_2 TGTCGCTTCCAAGAAAAGGACG 22 50 61.38 

nCoV-

2019_46_LEFT_alt1 nCoV-2019_2 CGCTTCCAAGAAAAGGACGAAGA 23 47.83 61.35 

nCoV-2019_46_RIGHT nCoV-2019_2 CACGTTCACCTAAGTTGGCGTA 22 50 60.86 

nCoV-

2019_46_RIGHT_alt2 nCoV-2019_2 CACGTTCACCTAAGTTGGCGTAT 23 47.83 61.17 

nCoV-2019_47_LEFT nCoV-2019_1 

AGGACTGGTATGATTTTGTAGAAA

ACCC 28 39.29 61.42 

nCoV-2019_47_RIGHT nCoV-2019_1 

AATAACGGTCAAAGAGTTTTAACCT

CTC 28 35.71 60.06 



51 
 

nCoV-2019_48_LEFT nCoV-2019_2 

TGTTGACACTGACTTAACAAAGCC

T 25 40 61.09 

nCoV-2019_48_RIGHT nCoV-2019_2 TAGATTACCAGAAGCAGCGTGC 22 50 60.74 

nCoV-2019_49_LEFT nCoV-2019_1 

AGGAATTACTTGTGTATGCTGCTG

A 25 40 60.57 

nCoV-2019_49_RIGHT nCoV-2019_1 

TGACGATGACTTGGTTAGCATTAA

TACA 28 35.71 61.05 

nCoV-2019_50_LEFT nCoV-2019_2 

GTTGATAAGTACTTTGATTGTTACG

ATGGT 30 33.33 60.59 

nCoV-2019_50_RIGHT nCoV-2019_2 TAACATGTTGTGCCAACCACCA 22 45.45 60.95 

nCoV-2019_51_LEFT nCoV-2019_1 TCAATAGCCGCCACTAGAGGAG 22 54.55 61.34 

nCoV-2019_51_RIGHT nCoV-2019_1 AGTGCATTAACATTGGCCGTGA 22 45.45 61.14 

nCoV-2019_52_LEFT nCoV-2019_2 CATCAGGAGATGCCACAACTGC 22 54.55 61.83 

nCoV-2019_52_RIGHT nCoV-2019_2 

GTTGAGAGCAAAATTCATGAGGTC

C 25 44 60.62 

nCoV-2019_53_LEFT nCoV-2019_1 AGCAAAATGTTGGACTGAGACTGA 24 41.67 60.69 

nCoV-2019_53_RIGHT nCoV-2019_1 AGCCTCATAAAACTCAGGTTCCC 23 47.83 60.31 

nCoV-2019_54_LEFT nCoV-2019_2 

TGAGTTAACAGGACACATGTTAGA

CA 26 38.46 60.18 

nCoV-2019_54_RIGHT nCoV-2019_2 

AACCAAAAACTTGTCCATTAGCAC

A 25 36 60.11 

nCoV-2019_55_LEFT nCoV-2019_1 

ACTCAACTTTACTTAGGAGGTATG

AGCT 28 39.29 61.43 

nCoV-2019_55_RIGHT nCoV-2019_1 

GGTGTACTCTCCTATTTGTACTTTA

CTGT 29 37.93 60.54 

nCoV-2019_56_LEFT nCoV-2019_2 ACCTAGACCACCACTTAACCGA 22 50 60.49 

nCoV-2019_56_RIGHT nCoV-2019_2 ACACTATGCGAGCAGAAGGGTA 22 50 61.21 

nCoV-2019_57_LEFT nCoV-2019_1 ATTCTACACTCCAGGGACCACC 22 54.55 61.16 

nCoV-2019_57_RIGHT nCoV-2019_1 GTAATTGAGCAGGGTCGCCAAT 22 50 61.26 
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nCoV-2019_58_LEFT nCoV-2019_2 

TGATTTGAGTGTTGTCAATGCCAG

A 25 40 61.44 

nCoV-2019_58_RIGHT nCoV-2019_2 CTTTTCTCCAAGCAGGGTTACGT 23 47.83 61.06 

nCoV-2019_59_LEFT nCoV-2019_1 TCACGCATGATGTTTCATCTGCA 23 43.48 61.42 

nCoV-2019_59_RIGHT nCoV-2019_1 

AAGAGTCCTGTTACATTTTCAGCTT

G 26 38.46 60.02 

nCoV-2019_60_LEFT nCoV-2019_2 

TGATAGAGACCTTTATGACAAGTT

GCA 27 37.04 60.53 

nCoV-2019_60_RIGHT nCoV-2019_2 GGTACCAACAGCTTCTCTAGTAGC 24 50 60.44 

nCoV-2019_61_LEFT nCoV-2019_1 TGTTTATCACCCGCGAAGAAGC 22 50 61.5 

nCoV-2019_61_RIGHT nCoV-2019_1 ATCACATAGACAACAGGTGCGC 22 50 61.25 

nCoV-2019_62_LEFT nCoV-2019_2 GGCACATGGCTTTGAGTTGACA 22 50 61.91 

nCoV-2019_62_RIGHT nCoV-2019_2 GTTGAACCTTTCTACAAGCCGC 22 50 60.35 

nCoV-2019_63_LEFT nCoV-2019_1 TGTTAAGCGTGTTGACTGGACT 22 45.45 60.16 

nCoV-2019_63_RIGHT nCoV-2019_1 ACAAACTGCCACCATCACAACC 22 50 61.85 

nCoV-2019_64_LEFT nCoV-2019_2 

TCGATAGATATCCTGCTAATTCCAT

TGT 28 35.71 60.11 

nCoV-2019_64_RIGHT nCoV-2019_2 

AGTCTTGTAAAAGTGTTCCAGAGG

T 25 40 60.1 

nCoV-2019_65_LEFT nCoV-2019_1 GCTGGCTTTAGCTTGTGGGTTT 22 50 61.92 

nCoV-2019_65_RIGHT nCoV-2019_1 

TGTCAGTCATAGAACAAACACCAA

TAGT 28 35.71 60.9 

nCoV-2019_66_LEFT nCoV-2019_2 GGGTGTGGACATTGCTGCTAAT 22 50 61.21 

nCoV-2019_66_RIGHT nCoV-2019_2 TCAATTTCCATTTGACTCCTGGGT 24 41.67 60.45 

nCoV-2019_67_LEFT nCoV-2019_1 

GTTGTCCAACAATTACCTGAAACTT

ACT 28 35.71 60.43 

nCoV-2019_67_RIGHT nCoV-2019_1 

CAACCTTAGAAACTACAGATAAATC

TTGGG 30 36.67 60.4 
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nCoV-2019_68_LEFT nCoV-2019_2 ACAGGTTCATCTAAGTGTGTGTGT 24 41.67 60.14 

nCoV-2019_68_RIGHT nCoV-2019_2 CTCCTTTATCAGAACCAGCACCA 23 47.83 60.31 

nCoV-2019_69_LEFT nCoV-2019_1 

TGTCGCAAAATATACTCAACTGTGT

CA 27 37.04 61.43 

nCoV-2019_69_RIGHT nCoV-2019_1 TCTTTATAGCCACGGAACCTCCA 23 47.83 61.14 

nCoV-2019_70_LEFT nCoV-2019_2 

ACAAAAGAAAATGACTCTAAAGAG

GGTTT 29 31.03 60.13 

nCoV-2019_70_RIGHT nCoV-2019_2 

TGACCTTCTTTTAAAGACATAACAG

CAG 28 35.71 60.27 

nCoV-2019_71_LEFT nCoV-2019_1 

ACAAATCCAATTCAGTTGTCTTCCT

ATTC 29 34.48 60.54 

nCoV-2019_71_RIGHT nCoV-2019_1 

TGGAAAAGAAAGGTAAGAACAAGT

CCT 27 37.04 60.8 

nCoV-2019_72_LEFT nCoV-2019_2 ACACGTGGTGTTTATTACCCTGAC 24 45.83 61.04 

nCoV-2019_72_RIGHT nCoV-2019_2 ACTCTGAACTCACTTTCCATCCAAC 25 44 60.97 

nCoV-2019_73_LEFT nCoV-2019_1 

CAATTTTGTAATGATCCATTTTTGG

GTGT 29 31.03 60.29 

nCoV-2019_73_RIGHT nCoV-2019_1 CACCAGCTGTCCAACCTGAAGA 22 54.55 62.45 

nCoV-2019_74_LEFT nCoV-2019_2 

ACATCACTAGGTTTCAAACTTTACT

TGC 28 35.71 60.68 

nCoV-2019_74_RIGHT nCoV-2019_2 GCAACACAGTTGCTGATTCTCTTC 24 45.83 60.85 

nCoV-2019_75_LEFT nCoV-2019_1 

AGAGTCCAACCAACAGAATCTATT

GT 26 38.46 60.24 

nCoV-2019_75_RIGHT nCoV-2019_1 

ACCACCAACCTTAGAATCAAGATT

GT 26 38.46 60.69 

nCoV-2019_76_LEFT nCoV-2019_2 AGGGCAAACTGGAAAGATTGCT 22 45.45 60.76 

nCoV-

2019_76_LEFT_alt3 nCoV-2019_2 GGGCAAACTGGAAAGATTGCTGA 23 47.83 61.87 

nCoV-2019_76_RIGHT nCoV-2019_2 ACACCTGTGCCTGTTAAACCAT 22 45.45 60.42 
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nCoV-

2019_76_RIGHT_alt0 nCoV-2019_2 ACCTGTGCCTGTTAAACCATTGA 23 43.48 60.69 

nCoV-2019_77_LEFT nCoV-2019_1 CCAGCAACTGTTTGTGGACCTA 22 50 60.75 

nCoV-2019_77_RIGHT nCoV-2019_1 CAGCCCCTATTAAACAGCCTGC 22 54.55 61.59 

nCoV-2019_78_LEFT nCoV-2019_2 CAACTTACTCCTACTTGGCGTGT 23 47.83 60.55 

nCoV-2019_78_RIGHT nCoV-2019_2 

TGTGTACAAAAACTGCCATATTGC

A 25 36 60.22 

nCoV-2019_79_LEFT nCoV-2019_1 GTGGTGATTCAACTGAATGCAGC 23 47.83 60.92 

nCoV-2019_79_RIGHT nCoV-2019_1 CATTTCATCTGTGAGCAAAGGTGG 24 45.83 60.62 

nCoV-2019_80_LEFT nCoV-2019_2 TTGCCTTGGTGATATTGCTGCT 22 45.45 60.89 

nCoV-2019_80_RIGHT nCoV-2019_2 TGGAGCTAAGTTGTTTAACAAGCG 24 41.67 60.02 

nCoV-2019_81_LEFT nCoV-2019_1 

GCACTTGGAAAACTTCAAGATGTG

G 25 44 61.24 

nCoV-2019_81_RIGHT nCoV-2019_1 GTGAAGTTCTTTTCTTGTGCAGGG 24 45.83 60.73 

nCoV-2019_82_LEFT nCoV-2019_2 

GGGCTATCATCTTATGTCCTTCCC

T 25 48 61.52 

nCoV-2019_82_RIGHT nCoV-2019_2 TGCCAGAGATGTCACCTAAATCAA 24 41.67 60.02 

nCoV-2019_83_LEFT nCoV-2019_1 TCCTTTGCAACCTGAATTAGACTCA 25 40 60.46 

nCoV-2019_83_RIGHT nCoV-2019_1 TTTGACTCCTTTGAGCACTGGC 22 50 61.33 

nCoV-2019_84_LEFT nCoV-2019_2 TGCTGTAGTTGTCTCAAGGGCT 22 50 61.61 

nCoV-2019_84_RIGHT nCoV-2019_2 

AGGTGTGAGTAAACTGTTACAAAC

AAC 27 37.04 60.36 

nCoV-2019_85_LEFT nCoV-2019_1 ACTAGCACTCTCCAAGGGTGTT 22 50 61.03 

nCoV-2019_85_RIGHT nCoV-2019_1 ACACAGTCTTTTACTCCAGATTCCC 25 44 60.51 

nCoV-2019_86_LEFT nCoV-2019_2 TCAGGTGATGGCACAACAAGTC 22 50 61.07 

nCoV-2019_86_RIGHT nCoV-2019_2 

ACGAAAGCAAGAAAAAGAAGTACG

C 25 40 61.01 

nCoV-2019_87_LEFT nCoV-2019_1 CGACTACTAGCGTGCCTTTGTA 22 50 60.16 
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nCoV-2019_87_RIGHT nCoV-2019_1 ACTAGGTTCCATTGTTCAAGGAGC 24 45.83 60.81 

nCoV-2019_88_LEFT nCoV-2019_2 CCATGGCAGATTCCAACGGTAC 22 54.55 61.58 

nCoV-2019_88_RIGHT nCoV-2019_2 TGGTCAGAATAGTGCCATGGAGT 23 47.83 61.4 

nCoV-2019_89_LEFT nCoV-2019_1 GTACGCGTTCCATGTGGTCATT 22 50 61.5 

nCoV-

2019_89_LEFT_alt2 nCoV-2019_1 CGCGTTCCATGTGGTCATTCAA 22 50 62.01 

nCoV-2019_89_RIGHT nCoV-2019_1 

ACCTGAAAGTCAACGAGATGAAAC

A 25 40 60.91 

nCoV-

2019_89_RIGHT_alt4 nCoV-2019_1 

ACGAGATGAAACATCTGTTGTCAC

T 25 40 60.74 

nCoV-2019_90_LEFT nCoV-2019_2 ACACAGACCATTCCAGTAGCAGT 23 47.83 61.58 

nCoV-2019_90_RIGHT nCoV-2019_2 TGAAATGGTGAATTGCCCTCGT 22 45.45 60.82 

nCoV-2019_91_LEFT nCoV-2019_1 

TCACTACCAAGAGTGTGTTAGAGG

T 25 44 60.93 

nCoV-2019_91_RIGHT nCoV-2019_1 

TTCAAGTGAGAACCAAAAGATAAT

AAGCA 29 31.03 60.03 

nCoV-2019_92_LEFT nCoV-2019_2 TTTGTGCTTTTTAGCCTTTCTGCT 24 37.5 60.14 

nCoV-2019_92_RIGHT nCoV-2019_2 

AGGTTCCTGGCAATTAATTGTAAAA

GG 27 37.04 60.53 

nCoV-2019_93_LEFT nCoV-2019_1 TGAGGCTGGTTCTAAATCACCCA 23 47.83 61.59 

nCoV-2019_93_RIGHT nCoV-2019_1 AGGTCTTCCTTGCCATGTTGAG 22 50 60.55 

nCoV-2019_94_LEFT nCoV-2019_2 GGCCCCAAGGTTTACCCAATAA 22 50 60.56 

nCoV-2019_94_RIGHT nCoV-2019_2 TTTGGCAATGTTGTTCCTTGAGG 23 43.48 60.18 

nCoV-2019_95_LEFT nCoV-2019_1 TGAGGGAGCCTTGAATACACCA 22 50 61.1 

nCoV-2019_95_RIGHT nCoV-2019_1 CAGTACGTTTTTGCCGAGGCTT 22 50 61.95 

nCoV-2019_96_LEFT nCoV-2019_2 GCCAACAACAACAAGGCCAAAC 22 50 61.82 

nCoV-2019_96_RIGHT nCoV-2019_2 TAGGCTCTGTTGGTGGGAATGT 22 50 61.36 



56 
 

nCoV-2019_97_LEFT nCoV-2019_1 

TGGATGACAAAGATCCAAATTTCA

AAGA 28 32.14 60.22 

nCoV-2019_97_RIGHT nCoV-2019_1 

ACACACTGATTAAAGATTGCTATGT

GAG 28 35.71 60.17 

nCoV-2019_98_LEFT nCoV-2019_2 AACAATTGCAACAATCCATGAGCA 24 37.5 60.5 

nCoV-2019_98_RIGHT nCoV-2019_2 

TTCTCCTAAGAAGCTATTAAAATCA

CATGG 30 33.33 60.01 

 

 

Supplementary Table 3. Midnight primer set (Freed et al., 2020). 

Primer Name Sequence Pool Length GC% Tm 

SARSCoV_1200_1_LEFT 

ACCAACCAACTTTCGATCTCTTG

T 1 24 41.67 60.69 

SARSCoV_1200_1_RIGHT GGTTGCATTCATTTGGTGACGC 1 22 50 61.49 

SARSCoV_1200_3_LEFT 

GGCTTGAAGAGAAGTTTAAGG

AAGGT 1 26 42.31 61.19 

SARSCoV_1200_3_RIGHT GATTGTCCTCACTGCCGTCTTG 1 22 54.55 61.5 

SARSCoV_1200_5_LEFT 

ACCTACTAAAAAGGCTGGTGG

C 1 22 50 60.55 

SARSCoV_1200_5_RIGHT 

AGCATCTTGTAGAGCAGGTGG

A 1 22 50 61.16 

SARSCoV_1200_7_LEFT 

ACCTGGTGTATACGTTGTCTTT

GG 1 24 45.83 60.8 

SARSCoV_1200_7_RIGHT GCTGAAATCGGGGCCATTTGTA 1 22 50 61.53 

SARSCoV_1200_9_LEFT 

AGAAGTTACTGGCGATAGTTGT

AATAACT 1 29 34.48 60.59 

SARSCoV_1200_9_RIGHT TGCTGATATGTCCAAAGCACCA 1 22 45.45 60.29 

SARSCoV_1200_11_LEFT 

AGACACCTAAGTATAAGTTTGT

TCGCA 1 27 37.04 60.74 

SARSCoV_1200_11_RIGHT GCCCACATGGAAATGGCTTGAT 1 22 50 61.8 

SARSCoV_1200_13_LEFT 

ACCTCTTACAACAGCAGCCAAA

C 1 23 47.83 61.55 
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SARSCoV_1200_13_RIGHT CGTCCTTTTCTTGGAAGCGACA 1 22 50 61.38 

SARSCoV_1200_15_LEFT 

TTTTAAGGAATTACTTGTGTAT

GCTGCT 1 28 32.14 60.06 

SARSCoV_1200_15_RIGHT 

ACACACAACAGCATCGTCAGA

G 1 22 50 61.12 

SARSCoV_1200_17_LEFT 

TCAAGCTTTTTGCAGCAGAAAC

G 1 23 43.48 61.28 

SARSCoV_1200_17_RIGHT 

CCAAGCAGGGTTACGTGTAAG

G 1 22 54.55 61.19 

SARSCoV_1200_19_LEFT GGCACATGGCTTTGAGTTGACA 1 22 50 61.91 

SARSCoV_1200_19_RIGHT 

CCTGTTGTCCATCAAAGTGTCC

C 1 23 52.17 61.62 

SARSCoV_1200_21_LEFT 

TCTGTAGTTTCTAAGGTTGTCA

AAGTGA 1 28 35.71 60.58 

SARSCoV_1200_21_RIGHT 

GCAGGGGGTAATTGAGTTCTG

G 1 22 54.55 60.95 

SARSCoV_1200_23_LEFT 

ACTTTAGAGTCCAACCAACAGA

ATCT 1 26 38.46 60.18 

SARSCoV_1200_23_RIGHT TGACTAGCTACACTACGTGCCC 1 22 54.55 61.52 

SARSCoV_1200_25_LEFT 

TGCTGCTACTAAAATGTCAGAG

TGT 1 25 40 60.51 

SARSCoV_1200_25_RIGHT CATTTCCAGCAAAGCCAAAGCC 1 22 50 61.45 

SARSCoV_1200_27_LEFT TGGATCACCGGTGGAATTGCTA 1 22 50 61.75 

SARSCoV_1200_27_RIGHT TGTTCGTTTAGGCGTGACAAGT 1 22 45.45 60.74 

SARSCoV_1200_29_LEFT 

TGAGGGAGCCTTGAATACACC

A 1 22 50 61.1 

SARSCoV_1200_29_RIGHT TAGGCAGCTCTCCCTAGCATTG 1 22 54.55 61.61 

SARSCoV_1200_2_LEFT 

CCATAATCAAGACTATTCAACC

AAGGGT 2 28 39.29 61.27 

SARSCoV_1200_2_RIGHT ACAGGTGACAATTTGTCCACCG 2 22 50 61.33 

SARSCoV_1200_4_LEFT GGAATTTGGTGCCACTTCTGCT 2 22 50 61.66 

SARSCoV_1200_4_RIGHT CCTGACCCGGGTAAGTGGTTAT 2 22 54.55 61.49 

SARSCoV_1200_6_LEFT 

ACTTCTATTAAATGGGCAGATA

ACAACTG 2 29 34.48 60.18 
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SARSCoV_1200_6_RIGHT GATTATCCATTCCCTGCGCGTC 2 22 54.55 61.75 

SARSCoV_1200_8_LEFT 

CAATCATGCAATTGTTTTTCAGC

TATTTTG 2 30 30 60.39 

SARSCoV_1200_8_RIGHT TGACTTTTTGCTACCTGCGCAT 2 22 45.45 61.39 

SARSCoV_1200_10_LEFT 

TTTACCAGGAGTTTTCTGTGGT

GT 2 24 41.67 60.32 

SARSCoV_1200_10_RIGHT TGGGCCTCATAGCACATTGGTA 2 22 50 61.5 

SARSCoV_1200_12_LEFT 

ATGGTGCTAGGAGAGTGTGGA

C 2 22 54.55 61.48 

SARSCoV_1200_12_RIGHT GGATTTCCCACAATGCTGATGC 2 22 50 60.48 

SARSCoV_1200_14_LEFT 

ACAGGCACTAGTACTGATGTCG

T 2 23 47.83 61.12 

SARSCoV_1200_14_RIGHT 

GTGCAGCTACTGAAAAGCACG

T 2 22 50 61.94 

SARSCoV_1200_16_LEFT 

ACAACACAGACTTTATGAGTGT

CTCT 2 26 38.46 60.18 

SARSCoV_1200_16_RIGHT CTCTGTCAGACAGCACTTCACG 2 22 54.55 61.17 

SARSCoV_1200_18_LEFT 

GCACATAAAGACAAATCAGCTC

AATGC 2 27 40.74 62.03 

SARSCoV_1200_18_RIGHT 

TGTCTGAAGCAGTGGAAAAGC

A 2 22 45.45 60.68 

SARSCoV_1200_20_LEFT 

ACAATTTGATACTTATAACCTCT

GGAACAC 2 30 33.33 60.15 

SARSCoV_1200_20_RIGHT 

GATTAGGCATAGCAACACCCG

G 2 22 54.55 61.39 

SARSCoV_1200_22_LEFT 

GTGATGTTCTTGTTAACAACTA

AACGAACA 2 30 33.33 61.44 

SARSCoV_1200_22_RIGHT 

AACAGATGCAAATCTGGTGGC

G 2 22 50 62.03 

SARSCoV_1200_24_LEFT 

GCTGAACATGTCAACAACTCAT

ATGA 2 26 38.46 60.13 

SARSCoV_1200_24_RIGHT 

ATGAGGTGCTGACTGAGGGAA

G 2 22 54.55 61.74 

SARSCoV_1200_26_LEFT GCCTTGAAGCCCCTTTTCTCTA 2 22 50 60.29 
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SARSCoV_1200_26_RIGHT 

AATGACCACATGGAACGCGTA

C 2 22 50 61.5 

SARSCoV_1200_28_LEFT 

TTTGTGCTTTTTAGCCTTTCTGC

T 2 24 37.5 60.14 

SARSCoV_1200_28_RIGHT GTTTGGCCTTGTTGTTGTTGGC 2 22 50 61.82 

 


