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Identifying the mechanism of allergen immunotherapy using single cell and bulk
gene expression information.

Noguchi, Emiko
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Single-cell RNA-seq (scRNAseq) has made it possible to estimate cell types
such as CD4-positive T cells, regulatory T cells, NK cells, and B cells, and to measure the
comprehensive gene expression of individual cells without prior information on the target molecules.

The present study was conducted to investigate the effect of cedar antigens on the gene expression
of cedar cells. In this study, scRNAseq of peripheral blood mononuclear cells was performed on
patients treated with sublingual immunotherapy against Japanese cedar pollen before and after the
start of treatment, and cell types and gene expression related to treatment response were examined.
In the comparison of pre- and post-treatment, we detected several genes whose expression levels were

statistically significantly changed in response to treatment.



Single-cell RNA-seq 2009
RNA-seq 1 10

RNA-Seq

7 4
1 PBMC

Chromium Single Cell 5° Library Construction Kit

Tang

10x Genomics

Cell Ranger version 7 (10x Genomics)

Seurat(Hao et al., Cell 2021, https://satijalab.org/seurat/)

Azimuth(https://azimuth.hubmapconsortium.org/)
quality check
McGinnis et al., CellSystems,2019

DoubletFinder

“pEENEEEgepEEEE e
cel_type phme_14
| Bl B
075~ W 5oy [ e pbme 15
B enaive M =
CD14 Mano T pbmc 16
B cocmore [l Heee
] B coscn | pbme_19
S 0.50- CD4 Naive MAIT
£ W cosproirerating [l nx pbme_20
I coatem I Nk Profferating S
B coatem I nK_cosebight
- W coerene B soc pbme_22
— = = = . B cos proiieraiing [l Plasmablast
R W cosTen [ lateist pbme 23
Ilﬁ = _III e o
e pbme 24
JEil=n=AnEREENEE
. ) ! ! ! ! L . ! I | ) | ! pbmc_25
LIS SIS I I I
FE TS pbmc_26
sample
pbmec_27

1 AzimuthiZ & 4 E 2 h7ziliatE pbme 28

Non Responder
Non Responder
Responder
Responder
Responder
Responder
Responder
Responder
Respeonder
Responder
Non Responder
Non Responder
Non Responder

Non Responder

BARE
mEE
B
R
HEEE
g
B

B

B
B



Azimuth Azimuth

Seurat
PBMC

@ B intermediate @ cDC2
104 ® B memory ® dnT
@ B naive ® Eryth
@ CD14 Mono ® gdT
z ® CD16 Mono ® HsPC
o ® CD4CTL e |LC
% o ® CD4 Naive & MAIT
= ® CD4 Proliferating * NK
= ® CD4 TCM @ NK Proliferating
57 ® CD4 TEM & NK_CD56bright
® CD8 Naive ® pDC
104 ® CD8 Proliferating ® Pl bl
@ cD8 TCM @ Platelet
is ® CD8TEM ® Treg

4 5 0 5 10 40 5 0 5 10 40 5 0 5 10 40 5 0 5 10
UMAP_1

2 GAESEMES ZIUNEERE CHELEPBMCOD Y 2 A4 U 7 (UMAPR)

Pre_NR 5EIRTNon Responder, Post_NR %1% Non Responder
Pre_R 5T Responder. Post_R &% Responder

Responder Non

Responder
RPS26
3 ImmuNexUT(Ota et al.,
Cell, 2021 https://ww.immunexut.org/) RPS26
Responder Non
Responder RPS26

RPS26 RPS26 B come_13
54 51 ! pbme_14
pbmec_15
0 44 0 41 pbmc_16
7 b I pbmc_19
= Eerrenr <.l pbme_20
e . Post_ NR O . pbmec_21
g y Pre_R % 2 3 I pbme_22
s Post_R = pbmec_23
x < | B pbmc_24
NEE 1 —
H pbme_25
| ] pbmc_26
0 T r T r 9 . pbmec_27
& & ¢ @ [ pome_z8
I Y T i PSS
¥ R FESE
Identity
B3 RPs26MiEf=THIR
EE EBELECSEEBPICIVSE. AF BN LSNEETRT
Responder  Non Responder
T Responder

FDR g < 0.05 Non Responder



NFKBIA Responder  Non Responder

Responder MAP

MAP



(0zaki Haruka)

(10743346) (12102)
(Shibuya Akira)
(80216027) (12102)




