Cell Reports, Volume 36

Supplemental information

Long-term SARS-CoV-2-specific immune and
inflammatory responses in individuals recovering

from COVID-19 with and without post-acute symptoms

Michael J. Peluso, Amelia N. Deitchman, Leonel Torres, Nikita S. Iyer, Sadie E.
Munter, Christopher C. Nixon, Joanna Donatelli, Cassandra Thanh, Saki Takahashi, Jill
Hakim, Keirstinne Turcios, Owen Janson, Rebecca Hoh, Viva Tai, Yanel
Hernandez, Emily A. Fehrman, Matthew A. Spinelli, Monica Gandhi, Lan Trinh, Terri
Wrin, Christos J. Petropoulos, Francesca T. Aweeka, Isabel Rodriguez-Barraquer, J.
Daniel Kelly, Jeffrey N. Martin, Steven G. Deeks, Bryan Greenhouse, Rachel L.
Rutishauser, and Timothy J. Henrich



Supplementary Table 1. Participants with Activation Induced Marker (AIM) and
Intracellular Cytokine Staining (ICS) Assay Results Greater than Pre-COVID-19 Control
Samples Across All Timepoints. Related to Figure 1.

Assay N?@ N Above Upper Interquartile
Range (%+ Cells) of Pre-COVID-
19 Controls (% of N)

CD4 AIM or ICS (N or S) 69 69 (100)
CD8 AIM or ICS (N or S) 69 66 (95.7)
CD4 AIMNor S 68 67 (98.5)
CD4 AIM N 68 67 (98.5)
CD4 AIM S 68 65 (95.6)
CD8 AIMN or S 68 52 (76.5)
CD8 AIM N 68 46 (67.6)
CD8 AIM 2 68 41 (60.3)
CD4ICSNorS 65 65 (100)
(IFNy+/TNFa+ or IFNy+)
CD4 ICS N 64 64 (100)
CD41ICS S 64 63 (98.4)
CD8ICSNorS 65 53 (81.5)
(IFNy+/TNFa+ or IFNy+)
CD8 ICSN 65 47 (72.3)
CD8ICS S 63 46 (73.0)

@ Number of participants from the total analysis cohort (N=70) with valid AIM or ICS
assay results (e.g. sufficient numbers of cells for analysis, adequate staining)
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Supplementary Figure 1. Gating Strategy for the Activation Induced Marker (AIM) Assay, related to STAR

methods section, “Activated Induced Marker Assay”. Data from memory (non naive) CD4 and CD8 T cells were used

in the primary analyses.

5



ICS N Peptide Stimulation

-
250K = 250K \ s
] -
1 4 A i . . Y CD8T Cells
] Lymphocytes e a = Live CD3 T Cells 327
200K = 487 2006 99.0 2T
K =
& 3 -
] 8 S g '
q 3 T o =
| # o = (3 3
150K = 150K = - a S
< 1 < <2 o
% 1 9 A :
] 3 = <
2 ] i =) S
=0 3 = 3 -
100K = 100K = i N 10
1 A T a 3
] g3 3 Lt )
] 390 o d CDAT Cells
0K = S0K = £ 2
] S =2 3 58.9
4 103 0% 5
4] 0
s T T T R T o T A RO SR S S S A S O R R Ll R L T |, IR AARY § Ty Ty
0 50K 100K 150K 200K 0 50K 100K 150K 200K 250K "o 5 D o 10 203 0 W3 1% 10°
FSC-A FSC-H Comp-G710-A : CD3 PE-Cy55 Comp-V66p-A :: CD4 BV650
< 1
0”3 e
N b CD4 Non Naive T Cells
e D8 Non Naive T Cells o 1 693
2 w= 834 B ot
) g 2 E|
2 & 3
I 2 ~ E|
o - a 1
= s} 1
] ] J <
< < <
8 ] e
= =2 10”2
> i E|
2 a
£ g 3
S £ E|
o o 0 i
-IDA L
T L T
TR =T T
10° o 10} 10t 0° a0t o w0} w0t 10°
Comp-V780-A :: CDASRA BV785 Comp-V780-A :: CD45RA BV785
CcD8 5
5 @ s Jos Qs s ] Q1o s
T Cells® 10° 0° 2 10
ells 013 0.020 5.08E-3 0.076 0.066
7 ~ CD8IFNg+ or CD107a+ GrB+ T Cells
Ll 935
S = 0 4 U 4
R w'= S w0t T 2 0o
=3 = = < I
g S o B s & 3
= - S = o
al
= S = 8 CD8 IFNg+ or CD107a+T Cells 3
P < 039 4
2 ? 3 a 3
E w'= 3 10° o g 10 5 U E
o E 2 by £ E
s B ] £ 8
O | o g S 0 L |
03 308 Q7 012 an . 3
0.20 40”4997 030 a0® =996 024 -107 7
TR T T AL AR Y T T T T T ML U3 AR
10° 0 w03 w0t w® a0? o 103 10? w0° a0? 0 10} w0? 10° 0 o o i 0
Comp-G610-A 1 IFNg PE-dazzle Comp-G780-A :: Perforin PE-Cy7
CD4
. @ Q6 5@ Q1o J
T Cells 12 0098 19" Joo14 0.010 1
s . o J
e ~ 4 A ¥
2 § w3 3 10’ i
i ul ﬁ 4 5 ]
= ] A/ ] z e
< 1 < i i
s 2 P ] i
B 2 $ i
3 : g v g . aCD3/aCD28
H £ 4 =+ TCR Stimulation Control
? © oo 5 2  TCR stimulation Control
’ o U ’ T memcnene :
Q3 Q8 Q7 [o1}] an
0.088 32997 0.10 a0 9998 019
LA Lk A I AL I L L I e L B A pop by ey
A ) . s T L T, T o gy iy vy
10 0 10 10 10 -10 10 10 10 a0® o 10° 10t 0°

Comp-G610-A :: IFNg PE-dazzle

Comp-G610-A : IFNg PE-dazzle

Comp-G610-A : IFNg PE-dazzle

Supplementary Figure 2. Gating Strategy for the Intracellular Cytokine Staining (ICS) Assay, related to STAR
methods section, “Intracellular Cytokine Assay”. Data from memory (non naive) CD4 and CD8 T cells were used in

the analyses.
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Supplementary Figure 3. Longitudinal T Cell Responses, Related to Figure 1. as Longitudinal T cell responses
measured by AIM SARS-CoV-2 Spike assay (A), dual expression of IFNy+ and TNFa CD8+ and CD4+ T cells by ICS (B),
and expression of CD107a (IFNy negative) CD4+ and CD8+ T cells (C). Solid line and shaded region represent the
median model prediction and 95% prediction interval from linear mixed effects modeling. Dashed lines represent assay
limits of detection.
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Supplementary Figure 4. Frequency of SARS-CoV-2-Specific TNFa+/IFNy+ T cell CD4+ T Cells as
Measured by the ICS Assay in Study Participants, Related to Figure 2. ICS results are shown for various
clinical and demographic factors at T1 (left panels, median 53 days after onset of symptoms) versus T4 (right
panels, median 123 days from onset of symptoms) cross-sectional analysis time points. All data points are
shown as individual points. Bars and lines in cross sectional data represent median values and interquartile
ranges; (*) P<0.05, (**) P<0.01, (***) P<0.001 by non-parametric analyses.
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Supplementary Figure 5. Frequency of SARS-CoV-2-Specific CD4 an CD8 T Cells as Measured by the
AIM Assay, Related to Figure 2. Frequency of AIM+ cells from study participants for various clinical and
demographic factors are shown at T1 (left panels, median 53 days after onset of symptoms) versus T4 (right
panels, median 123 days from onset of symptoms) cross-sectional analysis time points.. All data points are
shown as individual points. Bars and lines in cross sectional data represent median values and interquartile
ranges; (*) P<0.05, by non-parametric analyses.
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Supplementary Figure 6. Neutralizing Capacity (Infectious Dose, 50% [ID50] of Spike Pseudovirus in
Presence of Participant Serum) for all Participants and by Various Clinical and Demographic Factors,
Related to Figure 4. Solid line and shaded region represent the median model prediction and 50% prediction
interval from linear mixed effects modeling. Dashed lines represent assay limits of detection.
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Supplementary Figure 7. Circulating Markers of Cytokines and Markers of Inflammation Over Time,
Related to Figure 5. With the exception of a modest decrease in sCD14 over time (1pg/ml per day (P=0.006),
levels remained constant over 4 months following onset of COVID-19 symptoms. Solid line and shaded region
represent the median model prediction and 95% prediction interval from linear mixed effects modeling



