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U RABHEAE DD F IUGEEBIRMICIIFI T 252K T2 8518
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Smad pathways Non-Smad pathways
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endosome oo N —src (=90%)
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(P&)C) — | / \SBI.JNK
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! mRNA splicing  miRNA processing
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Transcriptional

Transcriptional regulation

regulation m®A mRNA methylation

(Miyazawa et al., J. Biol. Chem. 300, 107256, 2024)

1. TGF-BIIEHOREEEFE LTI FIVEEEL. MR EEE| i
CUFET, CORTHEENMEEOEEICREFEL MRS DEVICED
AE<LEE T SSmad pathwaylC LBEEREEHEZO[ERICLTL
%9,

2. CORBCEERAFIEISmady /N oBDOMIC,. CNEBRALTEER
H#EZE1T>5Smad cofactor&EMEIENZ YV INVEBEEE T, TGF-BD
FIBREEEICRAN DI EDNEHNIX. mRICER UL T IVEEICE
5923E0EHMSNTVET, FifeBld. NADEME(EIZEES 9 5Smad
cofactorORIEE ZDHEZ BiZEICHEEEDH TULET,

3. BAMRRDEENENTTE T D & BRI OMB®ICEE - s TN AIC
KBFTEDEFRFRRICRDODTVWET, TGF-BICIENAMREDEEEZE
SHIEENGY . BB592DSmad cofactortBiICL\WK DA RIESTN
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REICKRT DIERDOHFTE BMREDFE(SEFHLTCVWET . COER%E
WHITINIE NADRFEEDBIFEE RFICEBREDODIEMZEF< Z &I
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4, IREFTIC, TGF-BICKYURBN LRI IELFOH T, BHEMED
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cofactorORIEZENHDFETT,
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Transforming growth factor-B (TGF-B)[XEAKRICHE N TEHERR
MRS SICRAS 29 VINVEBE T, TGF-BAMIlRRA DS /INICKEST
BE RN TIEY T T IURED FSmadhEE LU CGEGFRIREHEL
FI . TGF-BICL D THIEHIEN D ELFDEECE (FHEBCHEICLWE
BRBZEDMSNTVET . IREZTIC. SmadEBEU CEE = I D8
BRAF.Smad cofactor®FEIRLEMEDEZVNTGF-BICKDELTFRIR

m TGF-8 DEHREZEEAHBUTVBREEZEZSNTVLEIN, ZOFIEHDOEEITHH D
B I InE TWLWEHA.
TGF-B

» ESEEE=SUIN e

AIRE L TR—4 — D{FEL nuclear extracts Smad cofactor

7/ LimE&EIC LD Smad

JYVOT I IR DAEE DNA library q

‘ l pull-down

NGS analysis — PCR amplification
(Itoh et al., FASEB J. 38, €23877, 2024)

1. #7=BIEHFH = Smad cofactorz@E T S7/=5.Smad - Smad
cofactorH\iEa 9 SDNAESIICEB ULER L, TGF-B TRIELIZA
AFIRBRDZIME R ZFA W T SEE{ESmadEE IRk EfEE T 2DNAED
%= ZAREEFJTDNASA TS —h ot BfELELRE (cyclic
amplification of selected targets (CASTing)).

2. TOEHZ R —T U —TEMfr TS5 & T. Smad cofactor®d
B ERD IO BREZHDEERFDEREFDEICHINLEL,

3. FLUT. BONZEAIC K> THEBEANHEINDI L R—5—Z /T
ET. Smad Smad cofactorlc LR RESEMEZAET D
ENAREICRYELT,

4. IREXTIC, HBEOHAMBEkEIENAMBENRZE A\ LR 21T
S CETHAREICK > TERDHFHIIRSmad cofactordIz@EER D
[FTHY . COERIIHABBEANDBHMRFINET,

5. TOMICHESmad /v o7 IR ERIILL. BEFEICHSITSD
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T ReREEERR (epithelial-mesenchymal transition, EMT)I&. £
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EMT#HEEERF C¢hdzinc finger E-box binding homeobox 1
(ZEB1) &, fpiEERF ChDE-cadherin (COHT)DFEIRET (EMT
DEFHD—D) &5|TRUET, £ ZEBTIXEMTZIFHEITEmiR-200

m B ADEML family > EZHIBERNAR 75420 JHIERF (ESRP) & RIRZE LMD
mEMT #lL&>double negative feedback loopZRRLTEHY  EMTHEH
m ZEB1 DA77 ERBEFTY (K1),

CNETIC ZEB1 DD ABRHEEICH T ZEZ M 0 RIRHEEEIC DL T
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+ Western blotting
+ real-time PCR i&&

epithelial genes
ZEB1 ——— E_cadherin (CDH1), ESRP1/2, etc.
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m RERE miR-200 family —————— EMT
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(basal repression) (stimulus-dependent repression)
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(Otake et al., Cancer Sci. 2021),—2l&basal repression oY,
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W &IC, RIBIKRTFERN RN CTIEIZEBTDHFHIE LR IIMNEBTRL ENRAM
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Intraepithelial mast cells/Circadian clock genes
in allergic disease
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EBH BRI (EFL TV F—)

My research focuses on two key areas:

1. Intraepithelial mast cells in allergic diseases (asthma)

Mast cell number are increased in the lung epithelial of asthma patients.
Previous studies identified an increase of intraepithelial mast cells in
asthma, which were susceptible to high-dose corticosteroids. However,
using bioinformatic analysis, we found that those intraepithelial mast cells
and basophils were remained. There are two important question remains
to be explored:

- How mast cells are increased in the intraepithelial layer. Studies suggest
IL-33 and/or TSLP may recruit mast cells to intraepithelial layer. More
recent, TGF-beta signaling was also pointed out to be associated with
intraepithelial mast cells. We also notice a higher TGF-beta signaling in our
bioinformatic analysis. Nevertheless, the mechanisms are still uncharted.

- What are the characteristics of these mast cells and how they
contributed to the disease?

Using public single cell RNA sequencing (scRNA-seq) data, we found those
mast cells were different from the traditionally classified types. Additional
scRNA-seq data on mast cells are essential to further characterize these
cells and understand their contribution to allergic disease pathology..

Fv J1V

2. Circadian clock genes in allergic diseases

Allergic diseases show a clear circadian rhythm in their symptoms. The
links between circadian clock genes disruptions and immune functions
were established. however, most studies are limited to specific clock genes
or cell types, focusing on in vitro or in vivo models. Therefore, research on
a larger scale, focusing on a system of circadian clock genes in allergic
diseases remains missing.

Mining the public data, we have found interesting results on the
differences between circadian clock genes in patients with allergic diseases
and healthy subjects. However, experimental studies are needed to
confirm the findings.
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All-cause mortality
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No vascular complication ° Reference
Macrovascular disease L 1.78 (1.66, 1.90)
Nephropathy L4 2.26 (2.09,2.43)
Neuropathy L 1.79 (1.65, 1.93)
Retinopathy e 1.77 (1.64, 1.92)
0125 0.5 2 8
Ischaemic heart disease mortality
No vascular complication 4 Reference
Macrovascular disease o 3.47 (2.65,4.54)
Nephropathy o+ 4.08(3.07,5.44)
Neuropathy o 3.27(2.44,4.38)
Retinopathy re: 3.05(2.26,4.11)
0125 0.5 2 8
Cerebrovascular disease mortality
No vascular complication * Reference
Macrovascular disease .2 3.38(2.48,4.61)
Nephropathy o= 3.69(2.65,5.16)
Neuropathy L 3.17(2.27,4.43)
Retinopathy o 3.13(2.22,4.39)
0125 0.5 2 8
Cancer mortality
No vascular complication Reference
Macrovascular disease 1.03 (0.91,1.17)
Nephropathy 1.20 (1.04, 1.40)
Neuropathy 1.16 (1 .00, 1.34)
Retinopathy 1.08 (0.93, 1.26)
0125 0.5 2 8
Infectious disease mortality
No vascular complication Ratsraies

Macrovascular disease
Nephropathy
Neuropathy
Retinopathy

1.92 (1.56, 2.38)
2.38 (1.89, 3.00)
1.85 (1.46, 2.35)
1.83 (1.4, 2.34)
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Fixed effect model 173 0 0.84 [0.79; 0.90] 100.0% - nf:: o
Random effects model < 0.82 [0.71; 0.94] - 100.0%
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MGI -
MGI:2387104
MGI:2687238
MGI:3042880
MGI:5644314
MGI:2656541
MGI:2669988
MGI:2681136
MGI:1931842

MGI:105971
MGI:2151890
MGI:3531330
MGI:1098434

MGI:108409
MGI:3622649
MGI:1349420
MGI:3576487
MGI:2138647

MGI:95499
MGI:1890622
MGI:2179523
MGI:95500
MGI:103177
MGI:95496
MGI:1353665
MGI:1333874
MGI:1321398
MGI:109294
MGI:96885
MGI:1922595
MGI:88339
MGI:1351314
MGI:1336885
MGI:1353620
MGI:1891700
MGI:1309468
MGI:1921998
MGI:88512
MGI:98229
MGI:2661242
MGI:95494
MGI:1097689
MGI:2686159
MGI:96429
MGI:98385
MGI:1346066
MGI:1344367
MGI:2148991
MGI:2149094
MGI:1349427
MGI:1345147

Feature Type -

QTL

QTL

QTL

QTL

QTL

QTL

QTL

QTL

QTL

QTL

QTL
protein coding gene
protein coding gene
protein coding gene
protein coding gene
protein coding gene
protein coding gene
protein coding gene

QTL
protein coding gene
protein coding gene
protein coding gene
protein coding gene
protein coding gene
protein coding gene
protein coding gene
protein coding gene
protein coding gene
protein coding gene
protein coding gene
protein coding gene
protein coding gene
protein coding gene
protein coding gene
protein coding gene
protein coding gene
protein coding gene
protein coding gene

QTL
protein coding gene
protein coding gene
protein coding gene
protein coding gene
protein coding gene

QTL
protein coding gene

QTL

QTL
protein coding gene
protein coding gene

Symbc

Nidd3k
Hbnr4
Splg5
Nbal0
Lmr8
Berrl
Nktcnl
Slela
Lbw7
Cgnzl
Sle1l6
Rgs5
Rgs4
Sh2d1b2
Sh2dibl
Fcrlb
Fcrla
Fcgr2b
Cia9
Fcgrd
Fcgr3
Mpz
Fcerlg
Usp21
Dedd
Flir
Cd244
Ly9
Slamf7
Cd48
Slamfl
Cds4
Slamf6
Ncstn
Casql
Slamf8
Crp
Apcs
Cd8mtsl
Fcerla
Ackrl
Aim2
1fi204
Sptal
Gvhdl
Grem2
Yaa4
Sle9
Exol
Akt3

Name ~
Nidd3 on KK-A<y>
Heligmosomoides bakeri nematode resistance 4
spleen weight QTL 5
New Zealand Black autoimmunity 10
leishmaniasis resistance 8
berghei resistance locus 1
natural killer T cell numbers 1
systematic lupus erythematosus susceptibility 1a
lupus NZB x NZW 7
chronic glomerulonephritis in NZM 1
systematic lupus erythematosus susceptibility 16
regulator of G-protein signaling 5
regulator of G-protein signaling 4
SH2 domain containing 1B2
SH2 domain containing 1B1
Fc receptor-like B
Fc receptor-like A
Fc receptor, 1gG, low affinity IIb
collagen induced arthritis QTL 9
Fc receptor, 1gG, low affinity 1V
Fc receptor, IgG, low affinity Il
myelin protein zero
Fc receptor, IgE, high affinity I, gamma polypeptide
ubiquitin specific peptidase 21
death effector domain-containing
F11 receptor
CD244 natural killer cell receptor 2B4
lymphocyte antigen 9
SLAM family member 7
CDA48 antigen
signaling lymphocytic activation molecule family member 1
CD84 antigen
SLAM family member 6
nicastrin
calsequestrin 1
SLAM family member 8
C-reactive protein, pentraxin-related
serum amyloid P-component
CD8 T memory cell subset 1
Fc receptor, IgE, high affinity |, alpha polypeptide
atypical chemokine receptor 1 (Duffy blood group)
absent in melanoma 2
interferon activated gene 204
spectrin alpha, erythrocytic 1
graft-versus-host disease 1
gremlin 2, DAN family BMP antagonist
Y-linked autoimmune acceleration QTL 4
systematic lupus erythematosus susceptibility 9
exonuclease 1
thymoma viral proto-oncogene 3



