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Supplementary Clinical case details
Laboratory tests on admission were significant for low lymphocyte count, low immunoglobulins, and signs of inflammation in blood (Supplementary table 1 and Supplementary Figure 1). Whole blood studies revealed poor T cell responses to polyfunctional stimuli (Supplementary figure 2).
Computed tomography (CT) of the chest showed widespread abnormalities consistent with COVID-19 pneumonia (Supplementary Figure 3). Treatment comprised antibiotics, steroids, and two 10-day courses of remdesivir with a five day gap in between (Figure 1). Two units of convalescent plasma were administered on days 63 and 65. The patient’s condition initially stabilised after convalescent plasma (CP) despite having persistently positive nose and throat swabs for genomic SARS-CoV-2 RNA with no requirement for supplemental oxygen therapy. However, chest CT on day 78 showed new changes and antibiotics were commenced. All cultures and fungal antigen tests were negative, and the clinical deterioration ensued, with persistent fever, low blood pressure, and hypoxia. On day 93, he was admitted to the intensive care unit (ICU), intubated and ventilated. On day 93 the IL-6 monoclonal antibody tocilizumab was administered, followed by remdesivir and a unit of convalescent plasma on day 95. Despite declining inflammatory markers following IL6 blockade with tocilizumab (Supplementary figure 1), the individual unfortunately died on day 102.
Serological testing
Given the history of B cell depletion therapy and hypogammaglobulinemia we measured serum SARS-CoV-2 specific antibodies over the course of the admission. Total serum antibodies to SARS-CoV-2 were tested at days 44 and 50 by S protein immunoassay (Siemens). Results were negative. Three units (200mL) of convalescent plasma (CP), each from an independent donor were obtained through the NHS Blood and Transplant Clearance Registry and administered on compassionate named patient basis. These had been assayed for SARS-CoV-2 IgG antibody titres (Supplementary figure 4). Patient serum was subsequently positive for SARS-CoV-2 specific antibodies by S protein immunoassay (Siemens) in the hospital diagnostic laboratory on days 68, 90 and 101. 
We also measured longitudinal serum and convalescent plasma SARS-CoV-2 IgG to SARS-CoV-2 trimeric Spike (S), Spike receptor binding domain (RBD) and Nucleocapsid protein (N) using a Luminex based assay (Figure 3A). Levels of antibodies were very low at day 39, consistent with the standard lab based assay result above. Following CP1 at day 63 and CP2 at day 65, antibody levels were significantly increased against all three protein targets. As expected antibody titres fell over time before increasing after the third unit of CP on day 93.




	Component
	Reference range
	Day 49
	Day 89

	Lymphocyte count
	1.00 – 2.80 X 109/l
	0.16
	1.97

	CD3
	
	49
	22

	CD3 total
	0.70 – 2.10 X 109/l
	0.08
	0.43

	CD4
	
	29
	11

	CD4 total
	0.30 – 1.40 X 109/l
	0.05
	0.22

	CD8
	
	21
	10

	CD8 total
	0.20 – 0.90 X 109/l
	0.03
	0.2

	CD19
	
	21
	58

	CD19 total
	0.10 – 0.50 X 109/l
	0.03
	1.14

	CD56
	
	23
	19

	CD56 total
	0.09 – 0.60 X 109/l
	0.04
	0.37

	IgG
	6.00 – 16.00 g/l
	<1.40
	1.9

	IgA
	0.80 – 4.00 g/l
	<0.30
	<0.30

	IgM
	0.50 – 2.00 g/l
	1.27
	1.92

	Sars-CoV-2 Total antibody
	(Siemens)
	Negative
	Positive






























Supplemental Table 1: Immunological parameters of patient pre- and post- receipt of convalescent plasma (CP) demonstrating profound lymphopenia with reduction in total serum IgG and IgA. The patient continued to have normal serum IgM which either reflects his underlying lymphoproliferative state or ongoing infection. Following receipt of CP the presence of SARS-CoV-2 antibodies is evident.






Supplementary Table 2. Characteristics of genomes used in the phylogenetic analysis in Figure 2B. Pangolin lineages were identified using Pangolin COVID-19 Lineage Assigner v2.0.8 (https://pangolin.cog-uk.io/).  CP- convalescent plasma; mAb – monoclonal antibody.

	Patient
	Underlying  Clinical Diagnosis
	Pangolin Lineage
	Treatments

	Global GSAID Average
	-
	-
	NA

	  Choi et al
	Antiphospholipid syndrome
	B.1
	Dual mAb,  3 x remdesivir

	Avanzato et al
	Chronic lymphocytic leukemia and HLA
	A.1
	2x CP units 

	Control patient 1 (purple)
	X-linked Agammaglobulinemia
	B.2.6
	2 x remdesevir, CP after virus clearance

	Control Patient 2 (blue)
	Chronic renal impairment
	B.1.1
	None 

	Control Patient 3 (red)
	Heart disease
	B.1.1.35
	None 

	Study patient
	Marginal B Cell Lymphoma
	B.1.1.35/1.1.1 
	3x CP units, 3 x remdesivir







































	Timepoint (Day)
	Sequence Identifier
	CT value
	Sample type
	Nanopore
	Illumina
	SGA

	1
	NB16_CAMB-1B19D5
	25
	NT
	Y
	Y
	Y

	37
	NB23_CAMB-1B4FB2
	-
	NT
	Y
	Y
	Y

	41
	NB01_CAMB-1B5124
	23
	NT
	Y
	Y
	-

	45
	NB08_CAMB-1B529A
	29
	NT
	Y
	Y
	-

	50
	NB13_CAMB-1B54A3
	-
	NT
	Y
	Y
	-

	54
	NB10_CAMB-1B5643
	22
	NT
	Y
	-
	-

	55
	NB08_CAMB-1B5467
	-
	NT
	Y
	Y
	-

	56
	NB11_CAMB-1B5616
	23
	NT
	Y
	-
	-

	57
	NB14_CAMB-1B5607
	24
	NT
	Y
	-
	-

	66
	NB05_CAMB-1B55FB
	26
	NT
	Y
	Y
	-

	82
	NB06_CAMB-1B55CE
	23
	NT
	Y
	Y
	-

	89
	NB01_CAMB-1B5ADE
	-
	NT
	Y
	Y
	-

	93
	NB16_CAMB-1B5BAE
	21
	NT
	Y
	Y
	-

	93
	NB17_CAMB-1B5B71
	19
	ETA
	Y
	Y
	-

	95
	NB02_CAMB-1B5BCC
	16
	NT
	Y
	Y
	-

	98
	NB01_CAMB-1B5BDB
	25
	NT
	Y
	Y
	Y

	99
	NB09_CAMB-1B5C50
	30
	NT
	Y
	Y
	-

	99
	NB10_CAMB-1B5C6F
	18
	ETA
	Y
	Y
	-

	100
	NB13_CAMB-1B5CE7
	-
	NT
	Y
	Y
	-

	100
	NB14_CAMB-1B5CBA
	19
	ETA
	Y
	Y
	-

	101
	NB15_CAMB-1B5CC9
	24
	ETA
	Y
	Y
	-

	101
	NB16_CAMB-1B5C9C
	30
	NT
	Y
	Y
	-



Supplementary Table 3 : Samples and sequencing methods. Timepoint indicates the day since 1st positive qPCR for SARS-COV-2 that the sample was taken. CT values are reported where available. Y- Yes, - Not done, NA not available 



Supplementary Table 4. Prevalence of selected all nucleotide variants at sequential time points measured by short-read (Illumina). ETA samples were not plotted but are shown here for completeness. Mutations described in the main text are shown here in bold, with a key at the bottom of the table.

	[bookmark: RANGE!A1:Y113]Locus
	From
	To
	Gene
	Protein
	Days since 1st Positive RT-PCR for SARS-CoV-2

	
	
	
	
	
	1
	37
	41
	45
	50
	55
	66
	82
	86
	89
	93
	93 
(ETA)
	95
	98
	99
	99 
(ETA)
	100 
(ETA)
	100
	101 
(ETA)
	101

	401
	C
	T
	ORF1ab
	NSP1
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.1
	0.2
	0.0
	0.1
	0.0
	0.0
	0.6
	10.1

	541
	C
	T
	ORF1ab
	NSP1
	0.0
	0.5
	0.4
	27.1
	0.0
	0.0
	0.3
	0.0
	0.0
	0.0
	0.3
	0.0
	0.0
	0.0
	0.0
	0.1
	0.0
	0.0
	0.0
	0.1

	596
	G
	T
	ORF1ab
	NSP1
	0.0
	0.0
	0.0
	0.0
	0.0
	0.4
	0.3
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	14.9
	0.1
	0.0
	0.0
	0.6
	0.0

	635
	C
	T
	ORF1ab
	NSP1
	0.0
	3.5
	0.3
	18.2
	0.4
	0.7
	1.1
	0.6
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.3
	0.1
	0.0
	0.2
	0.0
	0.0

	1115
	A
	G
	ORF1ab
	NSP2
	0.0
	0.2
	0.3
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	17.7
	0.4
	0.0
	0.0

	1721
	G
	C
	ORF1ab
	NSP2
	0.0
	0.3
	0.2
	0.0
	0.0
	0.0
	0.3
	0.1
	0.4
	0.0
	0.1
	0.0
	0.2
	0.2
	10.2
	0.1
	1.3
	0.3
	0.2
	0.0

	2236
	T
	C
	ORF1ab
	NSP2
	0.0
	0.3
	0.3
	0.0
	0.2
	0.7
	0.2
	0.0
	1.4
	0.3
	98.9
	96.8
	76.1
	0.3
	19.4
	5.5
	0.3
	2.9
	6.8
	0.3

	2343
	T
	C
	ORF1ab
	NSP2
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	99.9
	0.0
	96.7
	88.8
	0.2
	2.2
	15.6
	12.2
	0.0
	31.9
	29.5
	25.9
	28.7
	0.0

	2570
	C
	T
	ORF1ab
	NSP2
	0.0
	0.9
	16.8
	6.3
	0.0
	1.4
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0

	3030
	G
	T
	ORF1ab
	NSP3
	0.0
	0.2
	1.3
	0.2
	13.3
	0.0
	1.0
	0.7
	2.0
	0.3
	0.2
	0.5
	1.7
	2.0
	0.3
	0.4
	0.3
	0.3
	0.0
	0.0

	3057
	A
	G
	ORF1ab
	NSP3
	0.0
	0.0
	0.1
	0.2
	0.0
	0.4
	0.5
	0.3
	1.2
	0.6
	0.2
	0.0
	2.1
	1.0
	10.6
	1.4
	8.0
	0.0
	0.3
	0.0

	3303
	A
	T
	ORF1ab
	NSP3
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.1
	0.0
	0.0
	0.1
	0.0
	52.3

	3426
	C
	T
	ORF1ab
	NSP3
	0.0
	0.0
	0.0
	0.2
	0.0
	0.0
	0.0
	0.2
	0.1
	0.0
	0.0
	0.0
	0.0
	0.3
	16.5
	0.0
	0.0
	0.2
	0.0
	0.0

	3918
	G
	A
	ORF1ab
	NSP3
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	1.0
	99.5
	98.0
	76.3
	0.0
	0.0
	0.0
	0.0
	4.4
	7.1
	0.0

	4975
	G
	T
	ORF1ab
	NSP3
	0.0
	0.2
	0.0
	0.1
	0.0
	0.4
	0.3
	0.1
	0.0
	0.0
	0.3
	0.0
	0.2
	0.1
	20.2
	0.1
	0.0
	0.1
	0.6
	0.0

	5011
	A
	T
	ORF1ab
	NSP3
	0.0
	0.0
	0.3
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	17.2
	0.0
	0.0
	0.0
	0.0
	0.0

	5012
	G
	T
	ORF1ab
	NSP3
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	17.2
	0.0
	0.0
	0.0
	0.0
	0.0

	5339
	C
	T
	ORF1ab
	NSP3
	0.0
	0.0
	0.0
	0.0
	0.0
	0.5
	23.0
	0.1
	0.0
	0.5
	0.2
	0.5
	0.1
	0.0
	0.0
	0.1
	0.0
	0.1
	0.0
	1.4

	5393
	T
	C
	ORF1ab
	NSP3
	0.0
	0.5
	0.0
	0.0
	0.3
	0.0
	0.0
	0.4
	0.8
	0.0
	0.4
	0.0
	7.2
	78.7
	39.6
	64.3
	28.4
	65.5
	65.4
	18.9

	5406
	T
	G
	ORF1ab
	NSP3
	0.0
	0.4
	0.0
	0.0
	0.3
	0.0
	0.4
	0.0
	28.6
	64.9
	0.4
	2.1
	18.0
	11.0
	0.0
	30.9
	16.3
	29.9
	28.4
	0.0

	5425
	G
	T
	ORF1ab
	NSP3
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	99.6
	1.2
	9.4
	0.2
	0.8
	7.3
	82.3
	93.1
	65.6
	53.9
	67.9
	65.8
	98.9

	5590
	T
	C
	ORF1ab
	NSP3
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.4
	0.2
	0.8
	0.0
	99.6
	95.9
	79.4
	0.3
	0.0
	4.4
	0.0
	4.1
	7.4
	0.0

	6070
	C
	A
	ORF1ab
	NSP3
	0.2
	0.6
	6.3
	19.2
	0.0
	0.0
	0.4
	0.4
	0.3
	0.6
	0.0
	0.0
	0.3
	0.0
	0.0
	0.1
	0.0
	0.0
	0.3
	0.0

	6568
	C
	T
	ORF1ab
	NSP3
	0.0
	0.0
	1.9
	0.0
	31.4
	0.9
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	1.4
	0.0
	0.5
	0.0

	7667
	G
	A
	ORF1ab
	NSP3
	0.3
	0.2
	0.0
	0.0
	0.0
	0.0
	0.3
	0.0
	0.4
	0.0
	0.0
	0.2
	0.0
	0.0
	0.3
	0.3
	0.0
	0.0
	0.0
	13.6

	7729
	T
	G
	ORF1ab
	NSP3
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	11.3

	7805
	G
	A
	ORF1ab
	NSP3
	0.0
	0.2
	0.3
	0.0
	0.0
	0.6
	0.3
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.3
	0.0
	11.1

	8389
	C
	T
	ORF1ab
	NSP3
	0.0
	0.0
	0.3
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	20.9
	18.6
	20.2
	0.3
	0.0
	1.1
	0.0
	0.6
	1.1
	0.0

	8496
	G
	C
	ORF1ab
	NSP3
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.6
	0.0
	0.0
	12.1
	0.0
	0.0
	0.0
	0.0
	0.0

	9130
	G
	T
	ORF1ab
	NSP4
	0.0
	0.2
	0.0
	0.0
	0.2
	0.0
	0.2
	0.0
	0.0
	0.0
	0.1
	0.0
	0.0
	12.2
	15.9
	0.0
	19.6
	0.2
	0.0
	0.0

	9438
	C
	T
	ORF1ab
	NSP4
	0.0
	0.0
	0.3
	0.0
	0.3
	0.0
	0.3
	0.3
	0.0
	0.5
	99.2
	97.6
	78.9
	0.0
	0.0
	5.3
	0.0
	2.9
	9.2
	0.0

	9773
	G
	A
	ORF1ab
	NSP4
	0.0
	0.0
	0.0
	0.0
	0.0
	0.3
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	17.4
	0.0
	0.0
	0.0
	0.0
	0.0

	10642
	G
	C
	ORF1ab
	NSP5
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.2
	0.0
	27.0

	10700
	G
	A
	ORF1ab
	NSP5
	0.0
	0.0
	0.5
	0.0
	0.0
	0.2
	0.4
	0.3
	0.0
	0.3
	99.3
	96.4
	77.4
	0.2
	11.4
	4.6
	0.2
	2.8
	6.6
	0.2

	10906
	T
	C
	ORF1ab
	NSP5
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.4
	0.0
	0.0
	0.4
	13.0
	19.6
	5.9
	0.0
	0.0
	0.5
	0.0
	0.6
	0.8
	0.0

	11306
	G
	A
	ORF1ab
	NSP6
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.1
	0.2
	0.0
	0.0
	0.0
	22.8
	0.0
	0.0
	0.0
	0.0
	0.0

	11620
	C
	T
	ORF1ab
	NSP6
	0.2
	0.3
	0.2
	0.1
	0.0
	0.4
	0.2
	99.6
	0.8
	10.1
	0.2
	0.0
	0.4
	1.6
	24.1
	0.0
	8.6
	0.2
	0.8
	72.9

	11770
	A
	G
	ORF1ab
	NSP6
	0.0
	0.0
	0.2
	0.0
	0.2
	0.0
	0.2
	0.2
	0.4
	0.3
	98.1
	91.0
	73.5
	0.2
	43.2
	5.9
	0.6
	3.2
	5.5
	0.6

	12043
	C
	T
	ORF1ab
	NSP7
	0.0
	0.1
	0.0
	0.0
	0.3
	0.0
	0.0
	0.0
	17.5
	51.4
	0.4
	4.1
	13.1
	13.1
	0.0
	27.5
	12.0
	25.4
	27.7
	18.8

	12344
	A
	G
	ORF1ab
	NSP8
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.2
	0.0
	0.0
	0.0
	0.0
	0.0
	0.2
	12.7
	0.0
	0.0
	0.2
	0.0
	0.0

	12459
	C
	T
	ORF1ab
	NSP8
	0.0
	0.6
	10.1
	0.2
	0.0
	4.4
	0.2
	0.1
	0.0
	0.0
	0.2
	0.0
	0.2
	0.5
	0.0
	0.0
	0.1
	0.2
	0.2
	0.2

	13527
	T
	C
	ORF1ab
	NSP12b
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.3
	0.2
	0.9
	0.7
	56.8
	50.2
	35.5
	0.0
	0.0
	1.1
	0.0
	1.1
	3.4
	0.0

	13936
	G
	T
	ORF1ab
	NSP12b
	0.0
	0.2
	0.0
	0.0
	0.1
	0.6
	98.4
	0.1
	93.8
	86.5
	0.4
	1.1
	13.0
	15.2
	0.0
	25.9
	40.5
	23.1
	26.2
	0.0

	14068
	C
	T
	ORF1ab
	NSP12b
	0.0
	0.0
	0.1
	0.0
	0.0
	0.0
	0.1
	0.0
	0.1
	0.0
	0.1
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.1
	0.2
	11.0

	14776
	G
	T
	ORF1ab
	NSP12b
	0.0
	0.0
	0.2
	0.2
	0.2
	0.0
	0.1
	0.1
	0.2
	0.0
	53.5
	51.0
	34.3
	0.1
	0.0
	1.8
	0.3
	1.6
	1.9
	0.1

	14913
	C
	T
	ORF1ab
	NSP12b
	0.0
	0.0
	0.9
	0.0
	22.6
	0.4
	0.0
	0.0
	0.0
	0.3
	9.5
	16.9
	5.5
	0.0
	0.0
	0.5
	0.0
	1.1
	1.3
	0.0

	15814
	G
	A
	ORF1ab
	NSP12b
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.3
	0.0
	0.8
	0.3
	99.2
	97.1
	76.4
	0.0
	0.0
	4.5
	0.0
	2.9
	6.7
	0.0

	16733
	C
	T
	ORF1ab
	NSP13
	0.2
	2.3
	20.9
	36.0
	0.0
	3.8
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.3
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0

	16901
	G
	T
	ORF1ab
	NSP13
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.5
	0.2
	0.2
	25.7
	0.1
	0.0
	0.2
	0.0
	0.0

	17207
	A
	G
	ORF1ab
	NSP13
	0.2
	0.0
	0.0
	0.0
	0.1
	0.0
	0.1
	0.0
	0.3
	0.2
	99.3
	97.4
	78.8
	0.6
	0.0
	5.2
	0.2
	3.7
	9.9
	0.1

	17304
	C
	T
	ORF1ab
	NSP13
	0.1
	41.6
	0.4
	0.3
	0.1
	1.1
	0.0
	0.0
	0.1
	0.1
	0.0
	0.0
	0.2
	0.1
	0.0
	0.2
	2.2
	0.2
	0.4
	0.1

	17320
	G
	T
	ORF1ab
	NSP13
	0.2
	0.3
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.5
	0.0
	0.0
	0.0
	0.0
	0.9
	0.1
	0.4
	19.4
	0.2
	0.2
	14.6

	17358
	T
	A
	ORF1ab
	NSP13
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.2
	0.0
	0.1
	11.2
	0.0
	0.0
	0.2
	0.0
	0.0

	17436
	C
	T
	ORF1ab
	NSP13
	0.0
	0.2
	0.0
	0.2
	0.0
	0.0
	21.1
	0.0
	0.0
	0.2
	0.0
	0.3
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0

	17550
	C
	T
	ORF1ab
	NSP13
	0.0
	0.0
	0.0
	0.0
	0.1
	0.0
	0.0
	0.1
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	99.2
	0.1
	0.0
	0.1
	0.0
	0.0

	17703
	C
	T
	ORF1ab
	NSP13
	0.0
	0.2
	0.0
	0.1
	0.0
	0.8
	0.0
	0.0
	0.0
	0.0
	14.8
	7.8
	17.1
	0.0
	0.0
	0.8
	0.0
	0.7
	0.9
	0.1

	18488
	T
	C
	ORF1ab
	NSP14
	0.0
	0.0
	0.2
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	16.2
	8.9
	18.4
	0.2
	0.0
	1.4
	0.0
	0.2
	0.7
	0.0

	19388
	G
	A
	ORF1ab
	NSP14
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.2
	0.0
	0.0
	0.0
	17.4
	10.9
	20.3
	0.0
	0.0
	0.9
	0.0
	1.1
	1.5
	0.0

	20150
	A
	G
	ORF1ab
	NSP15
	0.0
	0.0
	0.0
	0.0
	0.4
	0.0
	0.0
	0.0
	94.6
	91.5
	0.5
	2.0
	17.3
	18.3
	0.0
	31.2
	42.3
	35.9
	27.1
	4.6

	21600
	G
	T
	S
	Spike
	0.2
	0.0
	0.2
	0.0
	0.3
	0.0
	0.0
	0.0
	0.0
	0.9
	99.3
	96.8
	76.4
	0.7
	15.2
	22.2
	0.0
	66.7
	6.5
	0.0

	21635
	C
	A
	S
	Spike
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.2
	0.0
	1.0
	26.6
	15.0
	23.9
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0

	21752
	T
	G
	S
	Spike
	0.0
	0.0
	0.0
	0.0
	0.0
	0.2
	0.0
	3.7
	0.0
	0.3
	99.2
	95.8
	81.3
	0.0
	0.0
	10.6
	0.0
	9.8
	25.3
	0.7

	21765-2170
	T
	-
	S
	Spike
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	83.0
	0.0
	6.0
	0.0
	0.0
	12
	72.9
	75.8
	61.4
	49.7
	58.3
	60.7
	78.7

	21855
	C
	T
	S
	Spike
	0.0
	0.0
	0.4
	0.0
	0.0
	11.9
	0.0
	0.0
	0.0
	0.0
	0.2
	0.0
	0.2
	0.0
	0.0
	0.1
	0.0
	0.2
	0.1
	0.1

	22088
	C
	T
	S
	Spike
	0.2
	0.5
	0.2
	0.0
	0.0
	0.6
	0.0
	0.2
	2.4
	0.0
	16.9
	6.2
	17.3
	0.0
	0.0
	0.0
	0.0
	0.0
	0.6
	1.8

	22160
	T
	C
	S
	Spike
	0.2
	0.0
	0.0
	0.0
	0.0
	0.0
	0.2
	0.2
	82.0
	85.8
	0.5
	0.6
	13.9
	8.5
	21.2
	0.0
	23.2
	28.6
	27.6
	1.7

	22281
	C
	T
	S
	Spike
	0.2
	0.0
	0.0
	0.0
	0.0
	0.8
	0.0
	0.2
	86.6
	84.2
	0.5
	1.9
	12.9
	6.8
	17.7
	0.0
	28.6
	28.6
	25.8
	1.7

	22550
	C
	T
	S
	Spike
	0.0
	0.0
	0.0
	0.0
	0.1
	0.7
	0.0
	0.0
	0.0
	0.3
	99.4
	96.9
	75.0
	0.2
	0.5
	6.3
	0.5
	0.0
	5.8
	0.0

	22679
	T
	A
	S
	Spike
	0.0
	0.0
	0.0
	0.2
	0.1
	0.2
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.2
	0.0
	0.0
	0.0
	0.0
	0.0
	12.5

	22959
	G
	T
	S
	Spike
	0.0
	0.0
	1.5
	0.0
	0.2
	0.2
	0.0
	0.0
	0.0
	0.0
	0.0
	0.2
	0.0
	0.0
	13.4
	0.0
	0.0
	0.1
	0.0
	0.0

	23063
	A
	T
	S
	Spike
	0.0
	0.0
	0.0
	0.0
	0.0
	32.7
	0.1
	0.0
	1.7
	0.1
	0.0
	0.0
	0.1
	1.2
	0.0
	0.1
	0.1
	0.1
	0.0
	0.0

	23398
	T
	C
	S
	Spike
	0.0
	0.0
	0.2
	0.0
	0.0
	0.2
	0.1
	0.2
	24.9
	65.2
	0.4
	2.5
	16.1
	12.4
	0.1
	36.3
	34.8
	31.1
	26.8
	0.2

	23948
	G
	C
	S
	Spike
	0.0
	0.3
	0.0
	0.3
	0.1
	2.2
	0.1
	99.5
	2.8
	9.5
	0.2
	0.2
	7.6
	79.3
	82.4
	76.0
	70.1
	82.8
	65.4
	97.7

	23996
	C
	T
	S
	Spike
	0.2
	0.0
	0.0
	0.4
	0.0
	0.3
	0.0
	0.2
	0.0
	0.0
	0.0
	0.2
	0.1
	0.2
	0.0
	0.0
	0.0
	0.0
	0.0
	95.4

	24257
	G
	T
	S
	Spike
	0.0
	0.0
	2.1
	0.1
	27.0
	2.4
	0.0
	0.0
	0.2
	0.1
	0.2
	0.0
	0.3
	0.0
	0.0
	0.2
	10.2
	0.0
	0.3
	0.1

	25033
	G
	A
	S
	Spike
	0.0
	0.1
	0.2
	1.1
	0.0
	0.3
	0.0
	0.0
	0.0
	0.2
	99.3
	96.3
	77.4
	0.3
	1.1
	4.9
	0.1
	4.0
	6.9
	0.2

	25334
	G
	A
	S
	Spike
	0.0
	0.0
	0.2
	0.1
	0.0
	0.2
	0.0
	0.3
	0.0
	0.1
	0.0
	0.0
	0.0
	0.0
	20.1
	0.0
	0.0
	0.0
	0.0
	0.0

	25537
	G
	A
	ORF3a
	ORF3a 
Protein
	0.0
	2.5
	15.9
	20.0
	0.3
	2.9
	0.2
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.1

	26299
	C
	A
	E
	Env
	0.0
	0.0
	0.0
	0.0
	0.0
	0.2
	0.1
	0.0
	0.1
	0.3
	99.3
	97.3
	77.9
	0.0
	37.9
	1.3
	0.0
	2.8
	7.0
	0.0

	26333
	C
	T
	E
	Env
	0.2
	0.0
	0.2
	0.0
	0.0
	0.2
	0.0
	0.0
	0.0
	0.3
	99.5
	97.4
	78.0
	0.0
	37.7
	1.3
	0.0
	3.4
	7.1
	0.0

	26373
	C
	T
	E
	Env
	0.0
	0.0
	0.0
	0.2
	0.0
	0.2
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	11.8
	0.0
	0.0
	0.0
	0.0
	0.0

	26529
	G
	A
	M
	Memb
	0.1
	0.0
	0.0
	0.0
	0.0
	0.0
	0.1
	0.0
	0.1
	0.0
	0.2
	0.0
	0.0
	0.0
	14.7
	0.0
	0.0
	0.0
	0.0
	0.0

	26634
	G
	T
	M
	Memb
	0.2
	0.0
	0.2
	0.1
	0.0
	0.0
	0.1
	0.0
	0.2
	0.0
	43.2
	32.4
	10.7
	0.0
	1.8
	0.3
	0.0
	0.0
	0.7
	0.0

	26647
	G
	A
	M
	Memb
	0.2
	0.0
	0.0
	0.1
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	22.6
	26.4
	6.6
	0.2
	0.0
	0.3
	3.1
	0.0
	0.0
	0.1

	26895
	C
	T
	M
	Memb
	0.3
	0.0
	0.0
	0.0
	0.3
	0.0
	0.0
	0.3
	0.0
	0.0
	99.6
	97.6
	76.3
	0.3
	43.6
	5.0
	0.0
	4.5
	7.7
	0.0

	27087
	G
	A
	M
	Memb
	0.0
	0.6
	0.0
	0.0
	0.0
	0.0
	0.0
	0.2
	0.0
	0.0
	6.2
	10.5
	22.0
	0.2
	10.5
	0.2
	0.0
	0.2
	1.1
	0.0

	27408
	T
	C
	ORF7a
	ORF7a 
Protein
	0.0
	0.1
	0.0
	0.1
	0.0
	0.0
	0.1
	0.0
	28.1
	65.0
	0.3
	2.7
	14.5
	10.5
	6.2
	29.6
	17.5
	32.6
	26.9
	0.0

	27459
	G
	T
	ORF7a
	ORF7a 
Protein
	0.3
	0.1
	0.2
	0.2
	0.3
	0.0
	0.1
	0.4
	0.0
	3.2
	0.2
	0.0
	7.5
	81.8
	76.8
	65.0
	51.8
	61.8
	65.2
	81.6

	27509
	C
	T
	ORF7a
	ORF7a 
Protein
	0.0
	65.5
	44.9
	79.2
	67.5
	26.6
	0.0
	0.1
	0.0
	0.0
	0.0
	0.7
	0.1
	0.2
	0.1
	0.1
	1.3
	0.2
	1.7
	0.0

	27618
	T
	C
	ORF7a
	ORF7a 
Protein
	0.3
	0.0
	0.0
	0.0
	0.0
	0.0
	0.2
	0.0
	0.0
	1.6
	99.3
	98.0
	85.4
	0.9
	29.6
	55.6
	0.0
	2.4
	10.6
	0.0

	27634
	T
	C
	ORF7a
	ORF7a 
Protein
	0.0
	0.0
	3.1
	0.0
	26.3
	1.2
	0.0
	0.3
	0.0
	0.0
	0.0
	0.3
	0.0
	0.0
	0.0
	0.0
	3.9
	0.0
	0.0
	0.0

	28068
	G
	T
	ORF7b
	ORF7B 
Protein
	0.0
	0.7
	10.6
	0.1
	0.3
	1.1
	0.0
	0.2
	0.0
	0.0
	0.0
	0.5
	0.0
	0.2
	0.1
	0.1
	0.0
	0.0
	0.0
	0.4

	28121
	C
	T
	ORF8
	ORF8 
Protein
	0.0
	0.3
	0.0
	0.1
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.2
	0.0
	0.2
	0.2
	0.0
	0.0
	0.0
	0.0
	0.0
	15.9

	28209
	G
	C
	ORF9
	ORF8 
Protein
	0.0
	0.0
	0.2
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.7
	0.2
	1.5
	11.9
	3.3
	0.0
	24.9
	1.3
	28.2
	27.7
	0.2

	28313
	C
	T
	N
	Capsid
	0.0
	0.0
	0.0
	0.2
	0.0
	0.0
	0.0
	0.2
	0.1
	0.0
	0.0
	0.2
	0.2
	0.0
	0.2
	0.0
	0.1
	0.0
	0.0
	10.6

	28356
	A
	G
	N
	Capsid
	0.0
	0.3
	2.7
	0.2
	48.3
	0.2
	0.2
	99.9
	2.3
	7.1
	0.3
	0.4
	6.5
	79.9
	88.2
	59.7
	46.7
	62.4
	61.7
	89.0

	28748
	C
	T
	N
	Capsid
	0.0
	0.0
	0.0
	0.0
	0.0
	0.5
	0.0
	0.2
	1.7
	0.0
	0.0
	1.9
	14.0
	3.8
	0.0
	26.7
	0.1
	27.9
	27.5
	0.0

	29198
	C
	T
	N
	Capsid
	0.0
	0.0
	0.3
	0.2
	0.3
	0.0
	0.0
	0.1
	0.0
	0.0
	0.1
	0.0
	0.2
	0.1
	21.9
	0.2
	0.1
	0.0
	0.2
	0.1

	29259
	C
	T
	N
	Capsid
	0.0
	0.2
	0.0
	0.0
	0.0
	0.2
	0.1
	0.0
	0.0
	0.0
	0.1
	0.0
	0.2
	0.1
	0.1
	0.1
	0.1
	0.3
	0.0
	18.8

	29825
	G
	C
	N
	Capsid
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.3
	0.0
	0.0
	0.0
	0.0
	0.8
	0.7
	0.0
	8.7
	0.0
	8.1
	12.0
	0.0

	29825
	G
	T
	N
	Capsid
	0.0
	0.2
	0.0
	0.0
	0.4
	0.0
	0.0
	99.3
	3.3
	9.2
	0.2
	1.1
	6.1
	80.4
	99.6
	55.1
	40.5
	54.2
	54.8
	99.6


Memb = Membrane, N = Nucleocapsid, E = envelope, S = Spike; Locus 2343 = NSP2: I513T, 20150 = NSP15:N177S, 21600 = S:S13I, 21752 = S:W64G, 21765 = S:𝚫69, 22160 = S:Y200H, 22281 = S:T240I, 22550 = S:P330S, 23948 = S:D795H 
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Supplementary Figure 1: Serial CT images following detection of SARS-CoV-2.
The patient initially presented with ground glass and peribroncho-vascular consolidation with associated intralobular septal thickening/reticulation and architectural distortion and interlobular septal thickening. By day 50 there is some improvement with evidence of resolving pneumonitis, however, his condition deteriorated following the detection of bilateral pulmonary emboli, a well-recognized complication of SARS-CoV-2. Despite multiple therapeutic interventions, the patient’s condition deteriorated with worsening of inflammatory changes and chronic organizing pneumonia (COP), particularly on the left, and ongoing changes compatible with persistent SARS-CoV2 infection.




















Supplementary Figure 2: western blots for Figure 4
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