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Virus-specific humoral and cellular immunity act synergistically to protect Table 1: Vaccinated individuals’ characteristics
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of 117 hgmatopoietic stem cell adult recipients. we found that .?4% and Allogeneic hematopoieti stem-cel recipients Heality we] R o oo @8 ’_3; 2 .
83 % achieved a humoral response after a first and a second vaccine dose (N=46) N=16) 2 150 ° 52 ..
of BNT162b2 anti-SARS-CoV-2 messenger RNA respectively. In this study, Antibody _responseafter two dosesof| Yes (HRY No Yes »; °c @ . ° 88 ., D
we evaluated the T-cell response against the SARS-CoV-2 spike protein BNTI162b2 vaccination 36(78%) 10(22%) 16 (100%) § 0 R & D E | — E
Lo . o -
after two doses of vaccine in a cohort of patients allografted (N=46) for Teell response afler two doses of BNTIGN2|  Yes o es o es E ° o R © Comottr=ie) P P HD pH P HO PP
acute myeloblastic leukemia (AML, N=27) or myelodysplastic syndrome vaccination 32(89%) | 4(11%) | 4(d0%) | 6(60%) | 16(100%) % s ° H o ° NP 0m0) v SPHE =Y SPHE Y SPHE
(MDS, N=19) (T"f'ble 1) and 16 healthy controls. . . Median time from transplant to” vaccination| |+ P 6 o g f ; o 8 e o e Figure 2 : SARS-CoV-2 Spike-specific INFy and TNFa production
For the 18 patients for whom we detected the highest frequencies of ;f:z:; (126-3796) | (471-914) | (208-384) | (112:372) NA ; 3 ) E ° e e Bar graphs showing the expression of INFy and TNFa among SARS-CoV-2 Spike- and EBV-specific CD3*, CD4* and CD8* T cells in Allo-
anti-spike CD3+ T cells, we evaluated the anti-spike responses of CD4+ Median time from fist 10 second vaccination| . N - " . > @ o ooo & o sve b HSCT recipients (n=18 (P) and 12 healthy donors (HD). Data are shown as means of the percentage of T-cell responders.
and CD8+ T-cell populations as well as their functionality by testing the (days) (19-35) @129 | (1629 (21-29) (18-32) T -
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Peripheral blood mononuclear cell (PBMC) isolation 80 o é 1000 Non ‘ . )
) N L ian age: 66 57 2 o jon humoral responder patients (n=10)
Peripheral blood was collectgd on Ethyler?ed|am|petetraactletlc acid Clorian age: years otss | @ | e ey 8 E RS s . © with T ool rporss, nedt
(EDTA). PBMC were isolated using Ficoll density gradient centrifugation e = 607 Bgec s e é . ® without T cell response, n=6
and frozen with Fetal Bovine Serum-10% dimethylsulfoxide (DMSO). Male 19 2 2 4 3 g o — & E 5004 o .
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Immunophenotype was determined by flow cytometry with Fl):mle“ 13 2 1 2 13 § 40 o = g . . *
fluorochrome-conjugated monoclonal antibodies: Fixable Viability Geno-identical 6 1 1 0 & o R 2 SN . . .
Stain-780 , CD45-V500 ; CD3-BUV395, CD14-PE, CD19-BB515 (BD MUD 15 2 0 2 NA » . ¥ o ot @ R et e °
ain- ’ . d ‘ 4 Haploidenical 10 1 3 i ° o
Biosciences) and HLA-DR-APC (Biolegend). Q/WZmi MUD 0 0 0 o e -
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The peptide pools consisted of 15mers with an 11 amino acid overlap ‘GVHD prophylaxis Figure 3: b time from t to and vaccine response
spanning the whole protein sequence of the SARS-CoV-2 Spike g:*m*ggy 175 ; g ; NA
) X . MME-]
glycoprotein (Prot _S1; _S+ and _S PepTivator peptide pools), 43 PTCY only 10 0 0 0 fter th d d f i
i i i 3 i Previous GVHD After the second dose of vaccine :
peptides from EBV pro'temsl(p'epTlvator FBV consensus) and pepTivator Previous 0w | 2600 | 260% | 360% A 10000
CMV pp65 (all from Miltenyi Biotec, Bergisch Gladbach, Germany). No 131 | 260 | 2(50%) | 3(50%) 5000: . 100 % of healthy d b it d developed ific SARS-Cov-2 T-cell
Ongoi * P . of healthy donors became seropositive and developed a specific -Cov-2 T-cell response
i 2(E0 | 4100 | 305 | 3600 | NA R . d? 1195 SF‘{J/106T It 81p 653) (Figure 1, ¥ " ¥
INF- yELISPOT assay Yes 5(16%) 0 10s%) | 3(50%) - . o . (median: -cells, range 81-653) (Figure 1)
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PBMC were thawed and rested overnight in complete culture medium.  : Humoral Responders 3 0 _ 78% ‘?f patients (”‘36/466) had achieved a humoral response and 69% achieved a T-cell response
PBMC (2x10) in 100uL were added to each well of Human ELISpot?®® Mﬁ'f“ﬁu“&“’;iﬁﬂpii"utﬁi M.yl sy MU - e el door GV - - % : :a‘!emswui:ouwngomg (realmeni(;v=37) (:Edlin off119 SFllJll(;Og-scle::ﬂs 1(tr;r_\rge 31-2718). For 8 patients, this T-cell response was higher
Kit plates (Mabtech 3420-2AST-10, Nacka Strand, Sweden). Cells were et discac; Col: MV mofetyl; PTCY: posttransplant C H . atents with ongoing treatment (n=9) than that of controls (> /10° T-cells) -~ o .,
incubated with culture medium (negative control); the 3 peptide pools b ive drugs archemotherapy. :,E-, 500{ o . . . 2"10“3 i:e ?:’lg hu;@"s' re;ponders (HRL, 89% 3:50 had ZPOSI(:‘\QERE;HZ-(SZ‘FEI;E) iDZ J—CE||| I'esgonile-l
covering the SARS-CoV-2 Spike glycoprotein or EBV or CMVpp65. The 2 S ° Among the 10 patients who were non humoral responaders , 0) had developed ceflufar
plates were incubated at 37°C and 5%CO2 for 24h, developed according ; W et et et .. immunity, including one with a very high CD3* T-cell response (1333 SFU/10° T-cells) (Figure 1)
to the manufacturer’s instructions and dried before spot-counting on a Omaeee o * In NHR patients : higher frequency of CD14* monocytes with low/neg HLA-DR expression,
Bioreader 5000-pro-S (BIOSYS GmbH, Karben, Germany). The median - For the 46 patients , the median time between Allo-HSCT and first vaccination S S S S S S S S S A potentially corresponding to myeloid-derived suppressor cells (MDSCs).
background for the negative control was 0 SFU/2x10° cells (range 0-5). was 590 days (range: 112-3796) . Time from transplant to vaccination: year *  Predominance of anti-Spike CD4* T-cell responses characterized by a high proportion of cells with
Frequencies of spot forming units (SFU) were reported per 1x106CD3* ~ 80% of patients were free of immunosuppressive or chemotherapy treatment an IFN-y/TNF-* cytokine pattern (Figure 2)
T-cells, evaluated beforehand in each PBMC suspension. (n=37) * As expected, patients who do not develop a humoral response (n=10) are within one year of
- Nine patients were on on-going treatment including 5 for active chronic GVHD Figure 4 : ion b time from t to ination transplantation (Figure 3).
Intracellular cytokine staining by flow cytometry (cyclosporine n=2, cyclosporine + corticosteroid n=3), while one patient was and vaccine response * 6 of the 9 patients on treatment developed a T cell response (Figure 4)
SARS-CoV-2 T cell Analysis Kits (PBMC) from Miltenyi Biotec was used under corticosteroid for a chronic rheumatic disease and another one received
N . azacytidine for relapse prevention. Also, two early patients were on their
for analyse of CD4+ and CD8+ SARS-CoV-2-reactive T cells. A minimum 5 tidine f i 8 ti 3 Also, t ly patient " thei CONCLUSION
of 100,000 live CD3* T-cells were acquired on a BD LSRFortessa™ way to stop cyclosporine. No patients had acute graft-versus-host disease
Instrulent (BD Biosciences, San Jose, CA) and results were analyzed (GVHD) at time of analysis.
using FIowJ(o v.10.7.1 software (FlowJo, BD)LifeSciences). g After the secqnd dose of vaccine, . . ) . . )
« 78% of patients (n=36/46) had achieved a humoral response and 69% achieved a T-cell response with a predominance of anti-Spike CD4* T-cell responses characterized by a
N . . ) o )
Antibody response to the SARS-CoV-2 spike protein receptor-binding high propo;‘tlon ?f cells hWItE an IF': v’/;I'NF 0;1 cytokllne pattern 10 ithi ¢ | .
domain was tested with anti-SARS-CoV-2 immunoassay, Roche Elecsys®, :S expec;e igat'?“ts w ﬁ o not evehop a l:mora rZSpon’f‘:g‘_i ng/e v:td'; on? yeadr of ”trTnsP antat!on
Rotkreuz, Switzerland. As recommended by the manufacturer, titers mong the 10 patients who were non humoral responders (NHR), 4 (40%) had developed cellular immunity

0.8 U/mL were considered positive, the highest value being >250. Impact of the CD14* monocytes with low/neg HLA-DR expression (myeloid-derived suppressor cells) on the vaccine immune response deserves further evaluation



