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Imbalanced Host Response to SARS-CoV-2 Drives
Development of COVID-19
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Integrated immune dynamics define correlates of
COVID-19 severity and antibody responses

Graphical Abstract
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Targets of T cell responses to SARS-CoV-2 coronavirus in
humans with COVID-19 disease and unexposed
individuals
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Understanding adaptive immunity to SARS-CoV-2 is important for vaccine development, interpreting
coronavirus disease 2019 (COVID-19) pathogenesis, and calibration of pandemic control measures.
Using HLA class | and |l predicted peptide ‘'megapools’, circulating SARS-CoV-2-specific CDB" and
CD4* T cells were identified in ~70% and 100% of COVID-19 convalescent patients, respectively. CD4*
T cell rezsponses o spike, the main target of most vaccine efforts, were robust and comelated with the
magnitude of the anti-SARS-CoV-2 (g5 and Igh titers. The M, spike and N proteins each accounted for
11-27% of the total CD4" response, with additional responses commonly targeting nsp3, nspd, ORF3a
and ORFB, among others. For CD8" T cells, spike and M were recognized, with at least eight SARS-
CoV-2 ORFs targeted. Importantly, we detected SARS-CoV-Z-reactive CD4™ T cells in ~40-60% of
unexposed individuals, suggesting cross-reactive T cell recognition between circulating 'commen cold’
coronaviruses and SARS-Col-2,
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Immunological memory to SARS-CoV-2 assessed for up to 8
months after infection
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Understanding immune memory to SARS-CoV-2 is critical for improving diagnostics and vaccines, and for
assessing the likely future course of the COVID-19 pandemic. We analyzed multiple compartments of
circulating immune memory to SARS-CoV-2 in 254 samples from 188 COVID-19 cases, including 43 samples
at = & months post-infection. IgG to the Spike protein was relatively stable over 6+ months. Spike-specific
memaory B cells were more abundant at & months than at 1 month post symptom onset. SARS-CoV-2-
specific CD4* T cells and CD&* T cells declined with a half-life of 3-5 months. By studying antibody, memory
B cell, CD4' T cell, and CDB* T cell memory to SARS-CoV-2 in an integrated manner, we observed that each
component of SARS-CoV-2 immune memeory exhibited distinct kinetics.
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Robust neutralizing antibodies to SARS-CoV-2 infection
persist for months
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SARS-CoV-2-specific serological and
functional T-cell Immune responses in solid
organ transplant recipients

(Fava et al. AJT in press)

» 28 SOT recipients (18 kidney, 5 ac
heart and 5 liver) and 16 =
immunocompetent (IC) patients
with COVID-19 were analyzed
during the acute phase of
infection and at two
convalescence periods

e Lymphopenia was more
pronounced for SOT
recipients(866+427 vs 1531+490
in IC; p<0.001)
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Covid-19 and Kidney Transplantation
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Delayed kinetics of IgG, but not IgA anti-Spike antibodies in
transplant recipients following SARS-CoV-2 infection

Cravedi P,...Azzi Y, ...Akalin E, Maltzman J.
Generation of IgG anti-Spike but not anti-nucleocapsid is dependent on time after diagnosis
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Generation of IgM and IgA anti-spike occur before 14 days after diagnosis
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COVID-19 infection in kidney transplant recipients W Chock for upates
at the epicenter of pandemics

Yorg Azzi'~, Michael Parides’, Omar Alani’, Pablo Loarte-Campos ', Rachel Bartash®, Stefanie Forest’,
Adriana Colovai’, Maria Ajaimy ~, Luz Liriano-Ward'~, Cindly Pynadath'~, Jay Graham*, Marie Le™",
Stuart Greenstein™, Juan Rocca™, Milan Kinkhabwala“ and Enver Akalin

sae commeéntary on page 1404
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SUMMARY

* Severe COVID-19 pathogenesis is mediated through a dysregulated immune
response

* There is an impaired interferon type 1 response and exacerbated NF-kB-driven
inflammatory response with increased IL-6, sIL-6R, IL-18, IL-1Ra, CCL2, CCLS,
CXCL2, CXCL8, CXCL9, and CXCL16 production in patients with COVID-19 infection
leading to cytokine storm

* Circulating SARS-CoV-2-specific CD8+ and CD4+ T cells were identified in 70%
and 100% of convalescent patients but declined with a half-life of 3-5 months

* Lymphopenia and low CD3, CD4, and CD8 cell counts are common in kidney
transplant recipients with COVID-19

* 100% of immunocompetent patients develop antibodies to SARS-CoV-2 and it
was stable up to 6-9 months

* 80% of kidney transplant recipients develop antibodies to SARS-CoV-2
* Anti-SARS-CoV-2 IgG production is delayed in transplant recipients

* Delayed seroconversion kinetics correlated with impaired viral control in
deceased patients

* Despite an initial delay in T cell response, most transplant patients develop
comparable functional immune response



