Distinct T Cell Functional Profiles In Unvaccinated SARS-CoV-2 Seropositive And Seronegative
Children Associated With Human Coronavirus HKU1 Cross-Reactivity

Ntombi Benede'?, Marius B. Tincho'?, Avril Walters'?, Vennesa Subbiah'?, Amkele Ngomti'?, Richard Baguma'?, Claire Butters3, Mathilda Mennen4, Sango Skelem#, Marguerite Adriaanse?,
Strauss van Graan>®, Sashkia Balla>®, Thandeka Moyo-Gwete>®, Penny L. Moore'>®7, Maresa Botha®?, Lesley Workman??, Heather J. Zar'8219 Ntobeko A. B. Ntusi41011 Kate Webb?312, Catherine
Riou®?1% Wendy A. Burgers'21° & Roanne S. Keeton'~.

INSTITUTE OF INFECTIOUS DISEASE
AND MOLECULAR MEDICINE

lInstitute of Infectious Disease and Molecular Medicine, UCT. ?Division of Medical Virology, Department of Pathology, UCT. 3Division of Paediatric Rheumatology, Department of Paediatrics and Child Health, Red Cross Children's Hospital, UCT.
4Department of Medicine, UCT. °NICD, Johannesburg. °SA-MRC Antibody Immunity Research Unit, WITS. “Centre for the AIDS Programme of Research, Durban. 8Department of Paediatrics and Child Health, UCT. °Medical Research Council Unit
on Child and Adolescent Health, UCT. "®"Wellcome Centre for Infectious Diseases Research in Africa, UCT, . ""Cape Heart Institute, UCT. "°Crick African Network, The Francis Crick Institute, London.

BACKGROUND RESULTS

* Children infected with SARS-CoV-2 are more likely to exhibit mild or Demographics of children and adults included in the study B g . - .
even asymptoma’“c disease Compared to adults. A Cov-2Ig+  CoV-2 IgG- SARS'COV'Z'SpeCIflc T cell responses In serop05|t|ve children
Children Convalescent adults p=0.0311 n=34 n=18 compared to convalescent adults
i- 100
One of the proposed mechanisms for protection from severe COVID- N /1 30 g | @ O 3 e “ oo ©
i i i - I i i i - - o] 83%  60% " °®
19 in children is cross-reactive immune responses against human Age, median (IQR) 7(28-9) 37.5(32.3 - 453) 3 ] E 6o 00,007 o A 9% 83% B 53%  49%
coronaviruses, which cause frequent mild childhood infection. Gender, (n, %, female) 24 (34%) 22% (73%) - pe0437 3 ] g e Q
+ o
< o ¢
. _ . . . . SARS-CoV-2 vaccination (n,%) 0 (0%) 0 (0%) 8oy 088 . .o.o. q§ " g=o.oo44 ) 0=0.07 P=0.705
The immune mechanisms for the differences in disease progression = 03%160 o 2 oo . o %o @ 2 g
. . . PR ) 0 O ! = 3 =
between children and adults is not fully understood and studies SARS-CoV-2 PCR positivity (n,%) ND 30 (100%) g ] e W iy P00t o § 8 e S o PR Figure 5: (A)

. _ _ . . . . ( o e} ° O 40+ 0 ) O [ Igure .
assessing SARS-CoV-2 immune responses of paediatric populations Days since PCR+ (median, IQR) N/A 224 (189-239) iy 8° e 9 o o f + Frouency of SARS-
in Africa is still scarce. Soor4 O °® < S o1 SR CoV-2-specific CD4+

Collection date range 1 Feb-20 May 2021 22 Jan-23 Feb 2021 g s & o and (B) CD8+ T cells
. . . oo v 2 Gy oOx roducing IFN-y,
We aimed to investigate SARS-CoV-2-specific T cell P —n 5 s 3~ -'?Np_a org|L_2 in
° ° . T T xR v [
responses and functlon.al proflle_s in SARS-CqV-Z [ SARS-CoV-2-specific antibody responses in children ] CoV-2 IgG . i Ny YV oot ? convalescent adults.
seropositive and seronegative unvaccinated South African N 41 30 Lo e . . . S S
; A B Median of resp  0.057  0.040 o % feisioe
7 Figure 1: (A) Proportion of ’ ; é * n * [ n %, Adults  Children 5 Adults  Children
children (N=71) with antibody
METHODS 3.0 responses against SARS-CoV-2- n 30 41 n 30 41
Antibody - spike, and/or nucleocapsid Figure 3: (A) Frequency of SARS-CoV-2-specific CD4+ T cells producing IFN-y, TNF-a or IL-2. (B) The functional Median of resp  0.092 0.057 Median of resp  0.038 0.019
[ ]s+N+ _ protein. (B) Magnitude of SARS- profile of SARS-CoV-2-specific CD4+ T cells in SARS-CoV-2 seropositive and seronegative children.
R .. . . . []s+N- S 204 CoV-2-spike and nucleocapsid : : — : A trend towards a higher proportion of CD4 responders was observed in convalescent adults
« Participants were recruited in Cape Town, South Africa from 1 = I9G antibodies in seropositive Seropositive children had significant higher proportion of CD4 responders, while no significant differences compared to seropositive children. Additionally, convalescent adults had a higher magnitude
|:| S-N+ ) children (n=41). A cut-off for : g B P P Y 9 9
February 2021- 20 May 2021. B 1.5 i etlated were observed in the magnitude of SARS-CoV-2-specific CD4+ T cell responses between the groups. of SARS-CoV-2-specific CD4+ and CD8+ T cell responses compared to seropositive children.
4 B s Fr)noesa:nlch)yt\iAcI:Tc(i::rfsl:ta sf arse_ However, seropositive children had CD4+ T cells that were polyfunctional, producing different combinations
1.0 pandemF;c control ngplzs of IFN-y, TNF-a and IL-2. In contrast, seronegative children were observed to have a monofunctional
Blood samples were stimulated with SARS-CoV-2 Spike, Nucleocapsid - pleeills, Clemineiee by ANy jpreeidlng S0 U el
and Membrane peptlde pOO|S for 24 hrs using whole blood assay. No differences were observed in the proportion of responders or magnitude of SARS-CoV-2-specific CD8+

0.0

_ T cell responses between the groups. The functional profile showed seropositive children had significantly
Spike Nucleo higher IFN-y+ IL-2+ dual producing and IFN-y monofunctional CD8 T cells compared to seronegative
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antibody was measured, seropositive (light blue) and seronegative (dark blue). Overall, 58% of the children
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%  The majority seronegative children had SARS-CoV-2-specific T cells
with a monofunctional T cell profile, despite having no SARS-CoV-
2-specific antibodies.

% Plasma samples were used for SARS-CoV-2 indirect ELISA.

SARS-CoV-2 CD4+ T cell responses cross-reactivity to endemic
HCoV-HKU1

% Cytokine expression was quantified using BD Fortessa flow cytometer.
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HCoV-HKU1 spike IgG levels were comparable between SARS-CoV-2 seropositive and seronegative children. Contact: bnd ntoOOS@myuct.ac.za & roanne.keeton@ukzn.ac.za

Furthermore, there was a moderate correlation between the frequency of SARS-CoV-2-specific CD4+ T cells
and HCoV-HKU1 spike IgG in seronegative children. No correlation was found in seropositive children.




