Figure S1

a

All 11 samples:

[ H1_Dayoo [ H1_Day14 ] H1_Day28 ] H1_Day35 [ payoo [ Day14 I Before vaccination
[0 H2_Dayoo [ H2_Day14 [ H2_Day2s [ H2_Day3s gs;g“,’:tf:: :::’ne 0 Day2s [ Day3s Categorized by stages < [l After vaccination
I R1_Monthg [ R2_Monthg [ R3_Month8 [ Month8 (Recovery) B Recovery control

L R . Before vaccination e R . Before vaccination o ) . After vaccination
Distinct clustering Distinct clustering Similar clustering

. After vaccination . Recovery control . Recovery control

Figure S1. scRNA-seq of PBMC. (a-c) The t-SNE plots of all 103,931 analyzed cells that were categorized and colored according to sample name, observation time
and three stages. Day14, Day28, and Day35 can be aggregated into one stage (i.e., after vaccination). (d-f) The t-SNE plots of paired comparisons between three
main stages.
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Figure S2. UMAP of all cells analyzed by scRNA-seq. With the UMAP dimension reduction, the 103,931 points or cells from 11 samples were categorized and colored by the immune cell
subtypes (a) or observation time (b). The PBMC transcriptomics of unvaccinated healthy participants (Day00) resulted in distinct distributions from those of vaccinated timepoints
(Day14, Day28, and Day35) and the COVID-19 recovery control (Month8) on the UMAP, which was consistent to the t-SNE graph. Immune cell subtypes were identified by a set of gene
markers as follows: naive T cells (CD3G*CCR7*GZMA"), activated CD4* T cells (CD3G*CD4*IL7R*), cytotoxic CD8* T cells (CD3G*CD8B*GZMA*), MAIT cells (CD3G*SLC4A10%), cycling T cells
(CD3G*MKI67), naive B cells (MS4A1*IGHG1’), memory B cells (MS4A1*IGHG1"), plasma cells (MZB1*IGHG1*), cycling plasma cells (MZB1*IGHG1*MKI67*), NK cells (KLRF1*CD3G'),
dendritic cells (CD1C*LYZ*; CLEC9A*; LAMP3*; LILRA4*), monocytes (LYZ*CD68*; LYZ*CD14"), macrophages (LYZ*CCL3L1*), and neutrophils (LYZ*IL1B*CXCR4 CST7*).



Figure S3

a [B cells]: Before vaccination v.s. After vaccination (23 up + 10 down = 33 DE genes)
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[B cells]: Before vaccination v.s. Recovery control (44 up + 18 down = 62 DE genes)
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Figure S3. DE genes in B cells. The log2(fold change), p value and average expression of DE genes in B cells were plotted for before vaccination versus after vaccination (a), before
vaccination versus recovery control (b), and after vaccination versus recovery control (c). Red fonts for common up-regulated genes in the latter group of each comparison, while
green fonts for common down-regulated ones. Among the 23 common DE genes, eight up-regulated genes formed an interaction network (d) according to the STRING database.
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Figure S4. Summary of the DE gene numbers in different immune cells. For most cell types except CD4+ T cells, the fewest DE genes were observed in after
vaccination versus recovery control among the three comparisons, indicating that the state after vaccination resembled the COVID-19 recovery control more
than that before vaccination.
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[B cells]: Before vaccination v.s. After vaccination (23 up + 10 down = 23 DE genes)
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Figure S5. Differentially expressed genes in B cells. Left panel for the comparison of before vaccination versus after vaccination. Middle panel for the comparison of before
vaccination versus recovery control. Right panel for the comparison of after vaccination versus recovery control.



Figure S6

Diferonsally axpmssad genes (p<005)

[T celis]: Before vaccination v.s. After vaccination (33 up + 14 down = 52 DE genes) [T cells]: Before vaccination v.s. Recovery control (110 up + 32 down = 142 DE genes) [T celis]: After vaccination v.s. Recovery control (37 up + 9 down = 46 DE genes)
E .
p2- . = . NFEI - .
3 . - axt- .
M C . . k- .
"
* = . - .
™ . . +
TeFT- . F . TKITA- .
.
—_— 1 . gELL- .
. . e £10084- ®
. = . ™ s100A10- .
. ° . . °
‘e
RPS10- . - . .
HBOD2- . s 4 AF .
PTGER: . b .
. .
. . ="
. = L =
I . L Piut- o
. . —— ar- ®
- L . ., NFKEA- ®
FREIA- . . wTza- .
. .
. . = MT-HDA4L- ®
5 L = e .
N~
MT-ND3- ° o~ ‘e pvake _
ot g : g wei- .
uT-ATP- @ ®c 2 . . o o
Fo- . e = § = . = o ; M- .
F2- . [ B - . = o H BALE1- .
= o °? . “ 3 e .
5 : : i
N- L ] . L]
value
T . e g " agep  §
o & : s X .
IL32- o ] . ]
aos . e 3 .
IL2Ra- “ a2 ; e ° 2 O e .
HNRNPH3- . oy 8 . @« B
& .
™ . .
= .
L] . 0 il
A . . azMA- .
.
) L] = anwy- Y
L]
M1TTAL- . . = CATAS- .
.
L= . . . ror *
IFac2- . el
. 3 .
EEF2- .
< = L]
. L=
° = . CYBA- .
H1- . . . cTew- .
u- . . . carr- .
080~ . — cLet- L]
. . . .
.
- . = . A
. — . ceu L]
L . .
. . BLEAD- .
ARPC1B- . .
ARDSA- . — - . ANAT- .
ANXAT- . . & = AN .
AHAK- . . o . ADGRES- o
Y ! ! 3 ! " b ! Y 5 ; 8 i
log2iFokd Cnange) log2(Fola Changs) log2(Fokd Change)

Figure S6. Differentially expressed genes in T cells. Left panel for the comparison of before vaccination versus after vaccination. Middle panel for the comparison of before
vaccination versus recovery control. Right panel for the comparison of after vaccination versus recovery control.
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Figure S7

[CD4+ T celis]: Before vaccination v.s. After vaccination (10 up + 4 down = 14 DE genes) [CD4+ T cells]: Before vaccination v.s. Recovery control (82 up + 25 down = 107 DE genes) [CD4+ T cells]: After vaccination v.s. Recovery control (26 up + 2 down = 28 DE genes)
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Figure S7. Differentially expressed genes in CD4+ T cells. Left panel for the comparison of before vaccination versus after vaccination. Middle panel for the comparison of
before vaccination versus recovery control. Right panel for the comparison of after vaccination versus recovery control.



Figure S8

[CDB+ T celis]: Before vaccination v.s. After vaccination (45 up + 14 down = 52 DE genes) [CD8+ T cells]: Before vaccination v.s. Recovery control (103 up + 29 down = 132 DE genes) [CDB+ T cells]: After vaccination v.s. Recovery control (37 up + 10 down = 47 DE genes)
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Figure S8. Differentially expressed genes in CD8+ T cells. Left panel for the comparison of before vaccination versus after vaccination. Middle panel for the comparison
of before vaccination versus recovery control. Right panel for the comparison of after vaccination versus recovery control.



Figure S9

[NK celis]: Before vaccination v.s. After vaccination (80 up + 20 down = 80 DE genes)
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Figure S9. Differentially expressed genes in NK cells. Left panel for the comparison of before vaccination versus after vaccination. Middle panel for the comparison
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[NK celis]: After vaccination v.s. Recovery control (24 up + 5 down = 20 DE genes)
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of before vaccination versus recovery control. Right panel for the comparison of after vaccination versus recovery control.




Figure S10
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Figure S10. Differentially expressed genes in myeloid cells. Left panel for the comparison of before vaccination versus after vaccination. Middle panel for the

[Myeloid cells}: Before vaccination v.s. After vaccination (40 up + 30 down = 70 DE genes)

. Ry .
= .
.
- .
.
. Ll
. .
N .
.
. .
.
. .
1 .
.
. .
, .
° .
L .
. .
.
.
. .
B .
. .
. Jgesp . .
5 o= 8 2
. @x i ‘
- @ i .
. @ 3 -
- .
H .
pae @ .
. .
: "
" aos 3
. oz B .
.
. 3
.
.
[ J
] .
. .
.
N .
. .
. . =
.
.
.
) o
.
. 7
. .
l0g2(Foid Change) :

[Myeloid cells]): Before vaccination v.s. Recovery control (40 up + 43 down = 83 DE genes)

agep

=

Diferensally axpressad ganes (p<0.05)

PSME2 -

HLA-DOB1 -

[Myeloid celis]: After vaccination v.s. Recovery control (7 up + 12 down = 19 DE genes)

®
.
.
.
L]
L]
®
.
[ ]
L ]
L
®
.
L
L]
.
.
.
: log2{Foid Changs) :

comparison of before vaccination versus recovery control. Right panel for the comparison of after vaccination versus recovery control.



Figure 511 [B cells — GO top 20]: Before vaccination v.s. After vaccination
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[B cells — KEGG top 10]: Before vaccination v.s. After vaccination
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Figure S11. Enrichment GO (left panels) and KEGG (right panels) analyses for B cells.



Figure S12

[T cells — GO top 20]: Before vaccination v.s. After vaccination

structural constituent of ribosome:

cell adhesion moiecule binding

catherin binding

ubiquitin protein igase binding

ubiquitn~ilke protein ligase binding

transiation reguéator actiity-

TRNA binding

fransiation requiator acivity, nucielc acid binding

proton transmembrane fransporter activity-

transiation factor activity, RNA binding

untoided protein binding

electron transfer activity

transiation Initation factor actvity

cytochrome-c cxkdase activity

heme-copper terminal cxidase actvty

oxidoreductase activity, acting on a heme group of donors, cxygen 3s acceptor
oxidoreguctase activity, acting on a heme group of donors:
proton-transporting ATP synthase activity, rotatianal mechanism {
proton channel acthity:

MRNA 5-UTR binging

®
L]
o
[
L ]
L]
L]
L ]
L ]
L ]
L]
L]
L]
L]
L ]
L]
.
.
.
obs 01w 0is
GeneRatio

[T cells — GO top 20]: Before vaccination v.s. Recovery control

structural consttuent of ribosome:

cell adhesion moiecule binding

cagherin binding

ublquitin protein ligase binding

ubiquitin-iike protein igase binding

transiation reguéator activity

TRNA binding

proton transmembrane fransporter actvity

transiation requiator acivity, nucielc aci binding

electron transfer actiity

untided protein binding

transiation factor activity, RNA binding

cytochrome-c oxidase actvity

heme-copper terminal axidase actvty-

oxidoreguctase activity, acting on a heme group of donors, cxygen 3 acceptor
oxidoreguctase activity, acting on a heme group of donars:
translation Initation factor activity

proton-transporting ATP synthase activty, rotational mechanism {
proton channel acthity

MRNA 5-UTR binding

0.04 0.08 0.1z

GeneRato

0.16

[T cells — GO top 20]: After vaccination v.s. Recovery control

structural constituent of ribosome:

cell adhesion moiecule binding

cagherin binding

ubiquitin protein igase binding

ubiquitn-ilke protein igase binding

transiation reguéator activty

TRNA binding

proton transmembrane fransporter actvity-

fransiation requiator acivity, nuCielc acid binding

transiation factor activity, RNA binding

electron transfer activity

untided protein binding

MRNA 3-UTR binging

transiation Initation factor actvity

cytochrome-c cxkiase activity

heme-copper terminal cxidase actvity

oxidoreductase activity, acting on a heme group of donors, cxygen 3s acceptor
oxidoreguctase activity, acting on a heme group of donors:
MRNA 5-UTR binding

proton-transporting ATP synthase activity, rotational mechanism {

[T cells - KEGG top 10]: Before vaccination v.s. After vaccination

26010

£0e-10

75e-10

LI

L

Coronavirus disease - COVID-19: [ ]
Ribosome { [ ]
padst Pathways of neurcdegeneration - multiple @iseases- [ ]
50e-08
‘Amyotrophic lateral sclesis- L ]
10007
il Parkinson disease Y
20007
Count Prion disease )
@ =
[ B Huntington disease Y
-
o= Diabetc carsiomyopatny| @
Thermogenesis| @
Oxdative phosphorylation | ®
(35 0. 025
GeneRatio
[T cells —- KEGG top 10]: Before vaccination v.s. Recovery control
Coronavirus disease - COVID-12: [ ]
Ribosome { [ ]
Count Pathways of neurodegeneration - multple Miseases-
® =
: e Amyotrophic lateral sclerosis: [ ]
™
[ B Parkinson disease )
padus Prion disease [ )
P
Huntington disease: L ]
207
3e-07 Diabetic carmiomyopatny | L]
Thermogenesis{ @
Oxdative phosphorylation{ ®
00 015 020 025
GeneRato
[T cells —- KEGG top 10]: After vaccination v.s. Recovery control
Coronavinus disease - COVID-19: [ ]
padust Amyotrophic |ateral sclerosis L
o7 Parkinson disease. [ ]
207
Prion disease- [ ]
Count Alzheimer disease- [ ]
® =
: - Huntington disease L]
L
[ Diabetic cardiomyopathy{ L]
Thermogenesis| @
Cxigative phosphorylation| @

0.05
GeneRato

020 025

GeneRatio

Figure S12. Enrichment GO (left panels) and KEGG (right panels) analyses for T cells.



Figure S13

[CD4+ T cells — GO top 20]: Before vaccination v.s. After vaccination
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Figure S13. Enrichment GO (left panels) and KEGG (right panels) analyses for CD4+ T cells.
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Figure S14. Enrichment GO (left panels) and KEGG (right panels) analyses for CD8+ T cells.
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Figure S15. Enrichment GO (left panels) and KEGG (right panels) analyses for NK cells.
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Figure S16. Enrichment GO (left panels) and KEGG (right panels) analyses for myeloid cells.



