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	PANGOLineage
	Public Health England nomenclature
	NextStrain
	Defining amino acid substitutions/deletions

	B.1.177
	NA
	20A.EU1
	S: A222V

	
	
	
	N: A220V

	B.1.1.7
	VOC-202012/01
	20I/501Y.V1
	ORF1ab: T1001I, A1708D, I2230T, del3675–3677 SGF

	
	
	
	S: del69–70 HV, del144 Y, N501Y, A570D, D614G, P681H, T761I, S982A, D1118H

	
	
	
	ORF8: Q27stop, R52I, Y73C

	
	
	
	N: D3L, S235F



Supplementary Table 1 - Defining amino acid substitutions and deletions present in SARS-CoV-2 lineages B.1.177 and B.1.1.7

	Pillar
	>90% Consensus Coverage
	> 50k Mapped Reads
	Lineage
	ECT
	RLU
	Days Since Symptom Onset

	
1
	
4376
	
3856
	
B.1.177
	
764
	
257
	
626
	<0
	7

	
	
	
	
	
	
	
	0
	144

	
	
	
	
	
	
	
	1
	65

	
	
	
	
	
	
	
	2
	39

	
	
	
	
	
	
	
	3
	37

	
	
	
	
	
	
	
	4
	22

	
	
	
	
	
	
	
	5
	13

	
	
	
	
	
	
	
	6
	6

	
	
	
	
	
	
	
	7
	29

	
	
	
	
	
	
	
	>7
	36

	
	
	
	
B.1.1.7
	
729
	
185
	
626
	<0
	4

	
	
	
	
	
	
	
	0
	108

	
	
	
	
	
	
	
	1
	113

	
	
	
	
	
	
	
	2
	51

	
	
	
	
	
	
	
	3
	14

	
	
	
	
	
	
	
	4
	20

	
	
	
	
	
	
	
	5
	2

	
	
	
	
	
	
	
	6
	4

	
	
	
	
	
	
	
	7
	4

	
	
	
	
	
	
	
	>7
	14

	2
	718
	584
	B.1.177
	179
	NA
	NA
	NA
	NA

	
	
	
	B.1.1.7
	150
	NA
	NA
	NA
	NA

	Total
	5094
	4440
	NA
	1822
	442
	1252
	NA
	732



Supplementary Table 2 - Dataset Summary
Dataset used in the analysis of B.1.177 and B.1.1.7 lineage SARS-CoV-2. Only those genomes with a consensus coverage >90% and those with >50,000 total mapped reads were chosen for analysis.


	
	S
	E
	M
	N
	ORF6

	(Intercept)
	69.20 *  
	8.13 ***
	83.05    
	78.69    
	76.60 * 

	
	(32.67)   
	(1.53)   
	(45.98)   
	(42.41)   
	(30.04)  

	Lineage B.1.1
	-4.52    
	-0.19    
	36.09    
	40.01    
	37.92   

	
	(37.88)   
	(1.77)   
	(53.31)   
	(49.10)   
	(34.83)  

	Lineage B.1.1.7
	298.02 ***
	9.54 ***
	586.67 ***
	416.73 ***
	-7.11   

	
	(37.58)   
	(1.76)   
	(52.89)   
	(48.73)   
	(34.55)  

	Lineage B.1.177
	52.48    
	4.34 *  
	585.87 ***
	149.91 ** 
	-8.46   

	
	(36.29)   
	(1.70)   
	(51.07)   
	(47.05)   
	(33.36)  

	Days Since Symptom Onset
	5.88    
	0.57 ***
	6.26    
	2.02    
	9.81 **

	
	(3.60)   
	(0.17)   
	(5.07)   
	(4.65)   
	(3.31)  

	N
	935       
	935       
	935       
	934       
	935      

	R2
	0.11    
	0.06    
	0.24    
	0.11    
	0.02   

	 *** p < 0.001;  ** p < 0.01;  * p < 0.05.




Supplementary Table 3 - Linear regression model exploring impact of lineage (B.1, B.1.1, B.1.1.7 and B.1.177) and Days since symptom onset at sampling on sgRNA levels for S, E, M, N and ORF6. No significant interactions between lineage and Days since symptom onset was observed. Reference lineage used B.1. Standard error of the estimate in brackets.



	
	N*
	ORF10
	ORF3a
	ORF7a
	ORF8

	(Intercept)
	-0.09    
	0.01 
	1.95 
	3.15 
	0.84 

	
	(0.56)   
	(0.02)
	(3.44)
	(14.32)
	(0.43)

	Lineage B.1.1
	2.24 ***
	0.00 
	6.85 
	1.65 
	-0.79 

	
	(0.65)   
	(0.02)
	(3.99)
	(16.60)
	(0.50)

	Lineage B.1.1.7
	3.94 ***
	0.03 
	-0.12 
	16.58 
	-0.33 

	
	(0.65)   
	(0.02)
	(3.96)
	(16.47)
	(0.50)

	Lineage B.1.177
	0.05    
	0.01 
	0.56 
	-0.20 
	-0.43 

	
	(0.62)   
	(0.02)
	(3.82)
	(15.91)
	(0.48)

	Days Since Symptom Onset
	0.03    
	-0.00 
	-0.29 
	0.39 
	0.03 

	
	(0.06)   
	(0.00)
	(0.38)
	(1.58)
	(0.05)

	N
	935       
	935    
	935    
	935    
	935    

	R2
	0.07    
	0.00 
	0.01 
	0.00 
	0.00 

	 *** p < 0.001;  ** p < 0.01;  * p < 0.05.



[bookmark: _heading=h.4d34og8]Supplementary Table 4 - Linear regression model exploring impact of lineage (B.1, B.1.1, B.1.1.7 and B.1.177) and Days since symptom onset at sampling on sgRNA levels for ORF3a, ORF7a, ORF8 and ORF10. N* refers to novel non-canonical sgRNA due to N R203K/G204R substitutions and present in all lineages containing these mutations 15.  No significant interactions between lineage and Days since symptom onset was observed. Reference lineage used B.1. Standard error of the estimate in brackets.
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Supplementary Figure 1  - UK Diagnostic Pillar Testing Strategy
Pillar 1: Diagnostic samples tested at Sheffield Teaching Hospitals NHS Foundation Trust, including patients and healthcare workers. Pillar 2: SARS-CoV-2 positive samples from the general public, tested at the UK’s SARS-CoV-2 lighthouse laboratories which are picked, and extracted at the Wellcome Trust Sanger Institute and sent to Sheffield COVID-19 Genomics Group for PCR, library preparation and sequencing.
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Supplementary Figure 2. Normalized sgRNA for ORF3a, ORF7a, ORF8 and ORF10
a. Comparison of normalized sub-genomic RNA abundance in B.1.177 and B.1.1.7 not plotted in main figures for Pillar 1 samples. b. Comparison of normalized abundance of  sub-genomic RNA in B.1.177 and B.1.1.7 not plotted in main figures for Pillar 2 samples. N* refers to novel non-canonical sgRNA due to N R203K/G204R substitutions and present in all lineages containing these mutations 15. All p-values calculated using an unpaired Wilcoxon signed rank test, and adjusted for multiple testing with Holm (ns or blank = not significant). All boxplots depict the 25th, 50th (median), and 75th percentiles, whiskers represent the most extreme datapoint which is no more than 1.5x the interquartile range.


[image: ]
Supplementary Figure 3. Comparison of Mapped Reads and Genomic RNA (i.e. non-sgRNA) reads between B.1.177 and B.1.1.7 infections.
a. Mapped reads between B.1.177 and B.1.1.7 (Wilcoxon effect size: 0.0810) b. Total genomic reads between B.1.177 and B.1.1.7 (Wilcoxon effect size: 0.154) c. Total sgRNA reads per 100,000 mapped reads (Wilcoxon effect size: 0.285) as an alternate normalization method to sgRNA normalization to genomic amplicon reads used in main figures. All p-values calculated using an unpaired Wilcoxon signed rank test, and adjusted for multiple testing with Holm (ns or blank = not significant). All boxplots depict the 25th, 50th (median), and 75th percentiles, whiskers represent the most extreme datapoint which is no more than 1.5x the interquartile range.
[image: ]
Supplementary Figure 4. Normalisation of sgRNA Abundance using ORF1a
a. Normalisation method presented in Figure 1C reproduced for comparison. b. Normalisation to reads from the amplicon covering the leader/ORF1a junction. All p-values calculated using an unpaired Wilcoxon signed rank test, and adjusted for multiple testing with Holm (**** < 0.0001, *** < 0.001, ** < 0.01, * < 0.05, ns or blank = not significant). All boxplots depict the 25th, 50th (median), and 75th percentiles, whiskers represent the most extreme datapoint which is no more than 1.5x the interquartile range.
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Supplementary Figure 5 - Linear regression model output evaluating impact of lineage and Days since symptom onset at sampling on ORF3a, ORF7a, ORF8 and ORF10. 
Effect size plot on the lower expressed ORFs in our dataset. Days since symptom onset has no effect. Reference lineage of B.1. Error bars represent standard error of the estimate.
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Supplementary Figure 6. Normalized sgRNA Abundance in Healthcare Workers infected with B.1.177 and B.1.1.7 Lineages.
Normalised sub-genomic abundance stratified by lineage in only samples identified as originating from healthcare workers. All p-values calculated using an unpaired Wilcoxon signed rank test, and adjusted for multiple testing with Holm (ns or blank = not significant). All boxplots depict the 25th, 50th (median), and 75th percentiles, whiskers represent the most extreme datapoint which is no more than 1.5x the interquartile range.
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Supplementary Figure 7. Normalized sgRNA Abundance in B.1.1.7 Stratified by Sex
Normalized sub-genomic abundance for samples of the B1.1.7 lineage by ORF and sex. No differences seen between infections in males and females. P values from a Wilcoxon unpaired test, adjusted for multiple testing with Holm. N* refers to novel non-canonical sgRNA due to N R203K/G204R substitutions and present in all lineages containing these mutations 15.  All p-values calculated using an unpaired Wilcoxon signed rank test, and adjusted for multiple testing with Holm (ns or blank = not significant). All boxplots depict the 25th, 50th (median), and 75th percentiles, whiskers represent the most extreme datapoint which is no more than 1.5x the interquartile range.
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Supplementary Figure 8. Normalized sgRNA Abundance in B.1.1.7 Stratified by Age
Normalized sub-genomic abundance in samples of the B.1.1.7 lineage by ORF and age group. X-axis notation is as follows; (a,b] means ">a and <=b". N* refers to novel non-canonical sgRNA due to N R203K/G204R substitutions and present in all lineages containing these mutations 15.  All boxplots depict the 25th, 50th (median), and 75th percentiles, whiskers represent the most extreme datapoint which is no more than 1.5x the interquartile range.
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Supplementary Figure 9. Normalized sgRNA abundance stratified by days since symptom onset. 
A. Normalized abundance of total subgenomic RNA comparing B.1.1.7 and B.1.177 stratified by the reported days since symptom onset, loess model. B. Normalized abundance of subgenomic RNA  for each of the most abundant canonical sgRNAs stratified by the reported days since symptom onset, loess model. Note: differing y-axis scales, plot restricted to 10 days. (0 Days; B.1.177n = 115, B.1.1.7n= 93. 1 Day;  B.1.177n = 53, B.1.1.7n= 93. 2 Days;  B.1.177n = 31, B.1.1.7n= 47. 3 Days;  B.1.177n = 31, B.1.1.7n= 12. 4 Days;  B.1.177n = 19, B.1.1.7n= 18.). All p-values calculated using an unpaired Wilcoxon signed rank test, and adjusted for multiple testing with Holm (**** < 0.0001, *** < 0.001, ** < 0.01, * < 0.05, ns or blank = not significant). C. Other ORFS; N* refers to novel non-canonical sgRNA due to N R203K/G204R substitutions and present in all lineages containing these mutations15.  All boxplots depict the 25th, 50th (median), and 75th percentiles, whiskers represent the most extreme datapoint which is no more than 1.5x the interquartile range.
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Supplementary Figure 10. Noncanonical sgRNA at nucleotide position 28282
a.  IGV plot showing reads around the canonical N TRS site in a non-B.1.1.7 sample. A Read is present that supports a 28282 noncanonical sgRNA that contains the CTA adjacent to the leader (red box). b. IGV plot showing reads around the canonical N TRS site in B.1.1.7 (navy bar bottom). Blue shaded reads are canonical ORF N sgRNA supporting reads, with the leader on the left. Peach reads are a noncanonical sgRNA produced from a new TRS like site complementary to a region 3’ of the leader sequence at the 5’ end of the genome as a result of the GAT->CTA mutation in this region. 
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Supplementary Figure 11 - A representative phylogenetic tree of global SARS-CoV-2 genomes depicting non-B.1.1.7 viruses containing the nucleocapsid D3L mutation 
The nucleocapsid D3L mutation is found in 77 non-B.1.1.7 sequences indicated with dots at the ends of tips (see legend). Non-D3L sequences were subsampled for visualisation purposes. Bar on right depicts ancestral lineages alone. The grapevine pipeline (https://github.com/COG-UK/grapevine) was used for generating the phylogeny based on all data available on GISAID and COG-UK up until 16th February 2021. Of note, in some cases (e.g. B.1.1.74), several other B.1.1.7 defining mutations were also noted in sequences, raising the possibility of contamination, which could not be excluded.
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