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Shigella prevents host cell death by delivering T3SS effector proteins

Institute of

. Achidal, 2
SCIENCE TOKYO Hiroshi Ashida

1 Institute of Science Tokyo
(Tokyo Medical and Dental University)

2 Medical Mycology Research Center, Chiba University

Summary
————
In response to bacterial infection, epithelial cells undergo cell death, such as apoptosis, necrosis, @A isi i (i) by OspC1  (iii) ptosis i i (iv) s by OspD3
pyroptosis, and necroptosis, to terminate bacterial i ion as host y The sacrifice of
infected cells plays an important role in clearance of cells i

of f
and presentation of bacteria-derived to the system. @”s"’g“"’
However, Shigella seems to prevent epithelial cell death by delivering a subset of virulence
proteins (effectors) via the type lll secretion system because it prefers these cells as replicative
niche, spread to nei g cells, and cells. As a result, Shigella is able to
efficiently colonize the intestinal epithelium.
In this study, we have identified Shigella OspD3 and OspC1 effector prevent host epithelial cell death during
Shigella infection. Characterization of the cell death type has shown that AospD3 mutant induced
necroplotlc cell death whereas AospC1 mutant induced apoptotic cell death. To prevent

is, Shigella delivers OspC1 and inhibits caspase-8 activation V|a
its ADP-riboxanation actlvny but also inducing necroptosis. To further
delivers OspD3 effector, which has protease-llke achvny, and cleaves RHIM domaln of RIPK1 and RIPK3,

|ADP-riboxanation
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A model for Shigella infection of the intestinal epithelium
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Figure 2. OspD3 inhibits necroptosis by degradation of RIPK1 and RIPK3.

(A) HT29 cells were infected with indicated Shigella strains, and cell lysates were
subjected to immunoblotting. (B) 293T cells were transfected with Myc-tagged ospD3

Figure 1. OspD3 il necroptotic cell death.
(A) (E) (F) HT29 cells were infected with Shigella WT, S$325 (T3SS deficient mutant) or

n N N series of ospD gene deletion mutant and incubated for 8 h. Cellular supernatants were expressing plasmids. After 24 h, cells were harvested and subjected to
Apoptosis Pyroptosis Necroptosis subjected to cytotoxicity assay or imm ing. (B) HT29 cells were infected with immunoblotting. (C) A muliple sequence alignment of OspD family. The conserved amino
«noni y < v v Shigella WT or AospD3 mutant. Infected cells were subjected to TUNEL and PI acids are indicated by asterisks. A typical protease catalytic sites are boxed in red.
. Iyi © Iyt © Iyt staining. Positive cells were quantified and shown in right graph. (C) HT29 cells were (D) 293T cells were transfected with series of ospD3 point mutans expressing plasmids.
non lytic ytic ytic . infected with Shigella WT or AospD3 mutant. Infected cells were subjected to After 24 h, cells were harvested and subjected to immunoblotting.
+ Casp-3, -7: + Casp-1, -4 + Casp; Giemsa staining. Arrows indicate cells whose cytoplasm disappeared. (D) HT29 cells (E) HT29 cells were infected with Shigella WT, S325, AospD3, AospD3/D3 (OspD3 WT)
- GSDMD-dependent + RIPK3, MLKL-dependent were infected with Shigella WT or AospD3, and incubated for 12 h. After incubation, or AospD3/D3CS (protease deficient) complement strains, and cell lysates and cellular
intracellular bacteria were quantified using a gentamicin protection assay. supernatants were to immu (E) or assay (F) resp
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Figure 3. Shigella Ospc1 inhibits 8d . (A) Scheme of arginine ADP-riboxanation. (B) (C) 293T cells were transfected with Figure 5. °5PC1'med'ated caspase-8 inhibition triggers necroptosis.
. indicated plasmids. After 24 h, cells were harvested and j to immL i - ; .
(A) HT29 cells were infected with the indicated Shigella strains and incubated for 8 h. and immunoblotting. (D) (E) HT29 cells were infected with the indicated Shigella strains (é)"(f'B)'Hngdce:.ls Wf'e \'nfeﬁte‘d with |nd\(ia|e[d Shrge/!abs_trallnj‘an_d mcubab'f?'.fm 8Ah‘
Cells were harvested and subjected to measurement of caspase-8 activation. and incubated for 8 h. Cells were harvested and subjected to immunoblotting (D) or a:d Cy;:‘::i:‘;] :Slg:o(séf r:z l;;vselipema ants were subjected to immunablotting (A)
(B) HT29 cells were infected with indicated Shigella strains, and cell lysates were measurement of caspase-8 activation (E). (C) HT29 ells wore Infocted with sh;gyel”a WT, AospD3, o AospC1. Cell lysates
subjected to immunoblotting. (C) HT29 cells were infected with indicated Shigella obtained at the indicated time points were subjected to immunoblotting.
strains and incubated for 8 h. Infected cells were then fixed and stained with cleaved (D,E) HT29 cells treated with DMSO or caspase-8 inhibitor were infected with indicated
CaSP.aSQ'S (green), rhodamme—phallo\d\r’\ (red), and DAPI (blue). Percentages of Shigella strains and incubated for 8 h. Cell lysates and aliquots of cellular supernatants
positive cells are shown in the graph at right. Scale bar: 100 um. (D) (E) HT29 cells were subjected to immunoblotting (D) and cytotoxicity assay (E), respectively.
were infected with the Indlcal:d Shrlige”a strains and incubated for 8 h. (F) HT29 cells treated with the control or caspase-8 siRNAs were infected with the
Cells were harvested and subjected to of caspx (D) or indicated Shigella strains and incubated for 8 h. Cell lysates were subjected to
Annexin V activity assay to detect apoptosis (E). immunoblotting. The knockdown efficiency of the indicated siRNAs was assessed
by immunoblotting.
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Gp130 signaling in pericytes protects from pulmonary fibrosis
s =" .. via regulation of immune cells function

IFReC 25
l e Zhang Yingying'!, OKang Sujin'2

Laboratory of Immune Regulation, Immunology Frontier Research Center, University of Osaka, Suita, Osaka 565-0871, Japan
2Department of Immune Regulation, Center for Infectious Disease Education and Research, University of Osaka, Suita, Osaka 565- 0871, Japan

OSAKA UNIVERSITY

Pulmonary fibrosis (PF), a condition characterized by inflammation and collagen deposition in the alveolar interstitium, causes
dyspnea and fatal outcomes. Glycoprotein130 (gp130) signaling is an important mediator that involves in PF development.
Depends on different cell types, roles of gp130 signaling on the pathogenesis of PF are waiting to be explored. Here, we found a
protective role of gp130 signaling in pericytes, the vascular mural cells that work to promote angiogenesis and maintain vascular
homeostasis, which inhibit development of lung fibrosis via regulating neutrophil_X and interstitial macrophage function.

Methodology 3. Initial study of gp7130-deficient pericytes in

5. Pulmonary neutrophil_X in gp730°X° mice
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Figure 5. Pulmonary neutrophil X in gp730°%° mice showed pro-inflammatory function (A) In RNA-seq,
gene ontology enrichment analysis showed the upregulated signaling pathway in neutrophil X of bleomycin-
treated gn130°© mice compared to the control (fold change>0.25, p<0.1). (B) Genes of pro-inflammatory
cytokines that associated with neutrophil functions were tested by RT g:PCR. (C) Volcano plot showed
differentially expressed genes in neutrophil X of bleomycin-injured gp730° group compared to the control.
(log2 fold change>1 or <-1). Gene of cytokine Y was upregulated in gn130°*°group and highlighted in red. (D)
Expression level of gene of cytokine Y in neutrophil or neutrophil X was quantified by RT-gPCR. Data
presented as mean + SEM. *p < 0.05, **p < 0.01, ***p < 0.001, ****p <0.0001. T-test analyses were performed.

. Initial study of pericytes function |

GO biological process
(upregulated in gp130°X° pericyte)

6. Interstitial macrophages showed fibrotic

phenotype in bleomycin-induced gp730PKO mice

a8 0 7 14 dayis
L sorting q-PCR
Taxip Bleoi.t. 3 doses interstitial
B macrophages
A el macrophage B Interstitial macrophags
10
T
Figure 3. Initial study of go130 deficient pericyte in pulmonary fibrosis (A) UMAP of all cell clusters = A i oy
combined in bleomycin-treated gp130°< mice and control mice. (B) Representative genes expression in - = 1 @
the subcluster of Pericyte & SMC & myofibro were shown by feature plots. (C) of re-annotated L 5
subcluster of Pericyte & SMC & myofibro. Cluster of pericyte was clearly separated from SMC& myofibro. . 3 =
(D) RNA-seq shows differentially expressed transcription profiles in lung pericytes of two groups visualized T -
by heat maps. () Gene ontology gprichment analysis showed the upregulated signaling patwiay in “q1: i
pericyte of d gp130°° mice to the control (fold change>0.25, p<0.1). 3 2 2
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Figure1. Deletion of gn130 in pericytes accelerated lung fibrosis (A) Survival rate test was performed in
gp130°© mice and control mice after bleomycin injury. (B) Body weight change in two groups was shown
at different time points. (C) MTC-stained images were shown using lung tissue sections of bleomycin-
treated gp730°© mice and control mice on day 21. (D) Representative graphs of IHC staining in

Figure 6. Interstitial macrophages showed fibrotic phenotype in bleomycin-induced gp130°° mice
(A) Quantification of cell proportion of interstitial macrophages in total lung cells was tested in bleomycin-
treated gp130°%° mice and control mice on day 16. (B) Proportion of interstitial macrophages in total lung
cells was tested at different time points in two groups after bleomycin injury. (C) Expression level of fibrosis-

associated genes in interstitial macrophages of two groups were tested by RT-qPCR. Data presented as

Neutrophil mean + SEM. *p < 0.05, **p < 0.01, ***p < 0.001. T-test analyses were performed.

Neutrophil_X

bleomycin-induced two groups were shown on day 16. A-smooth muscle actin was used as the marker of
(E) E genes in two groups were quantified by RT-

aPCR. in gp730°° mice and control mice after bleomycin
injury. Quannﬁcatlcn of SP-D lovels in the sarum of two groups was tested by Elisa. Quantification of the
absolute number of whole BALF cells in two groups was detected by flow cytometry. Data presented as
mean *SEM. *p < 0.05,**p<0.01. T-test analyses were performed.

2. Proportion of cell populations in fibrosis-

1. Defi

y of gp130 in pericytes facilitated bleomycin-

induced pulmonary fibrosis.
induced Iung tissue of gp13OPK° mice 2. Lung pericytes were clearly identified in the subcluster of lung
, I PDGFRB-exp ing cells. Bl ycin-induced gp130°KO pericytes
o 7 e B — (o howed a p role in regul cell fi
(_’_. 2 L . ‘L"”"””m [y 22l i ] 3. Higher population of neutrophil_X were found in the lung tissue of
i RATETT bleomycin-treated gp730°K° mice compared to the control.
Non-immune cells Immune cells i " Neutrophil_X showed up at the early stage of lung fibrosis in
w gp130P%° mice. Increasing number of neutrophil_X was positively
Prbtéin X correlated with disease development.
| 4. After bleomycin treatment, neutrophil_X showed hyper-activated
et i T immune responses in gp7130°° group compared to control group via
T CD11b q a
: E . o i elevation of cytokine Y.
Neutrophil_X in total cells Neutrophil Xin all neutrophils 5. In the late stage of pulmonary fibrosis, interstitial macrophages of
* - T = = WT gp130°%° group showed an increasing population and a pro-fibrotic
. - gl - golape phenotype compared to the control.
= | -
e i Eg
130PK0 vs WT E | .
® 3§51 it We are trying to explore:
Fibrosis progression o = Fibrotic macrophage
i Epithelium damage sccimadatitn i
Ensctlc:;}:alllacl::lltt Epithelial cell 1 SPP1+Caart+ macrophage] x T . z = v T g P p::;:.:is gp130 signaling affect pel;lcytei function in pulmonary
SPP1+Child+ macrophagef Figure 4. Neutrophil X were highly increased in lung tissue of blen:';cin-induced gp130°%© mice . LB L,
Figure 2. Prop o ot in fibrosis-induced lung tissue of gp130°© mice Sinel coll (A) UMAP of subcluster of neutrophil from whole lung ScRNA-seq. Cluster of neutrophil_X was clearly

opo distinguished from neutrophil. (B) Violin plot of gene X’ expression in neutrophil and neutrophil X cluster
was shown. (C) Representative flow cytometry plots of neutrophil X in bleomycin-treated lung tissue of
gp130°%° mice and control mice on day 16. Neutrophil X was gated as Gr-1+ CD11b+ protein X+ cells. (D)
Quantification of cell proportion in total lung cells was tested in two groups. (E) Proportion of
neutrophil X in total lung cells, or in all neutrophils were tested at different time points after bleomycin
injury. Data presented as mean + SEM. *p < 0.05, **p < 0.01, ***p < 0.001, ****p < 0.0001. T-test analyses
were performed.

rformed using d whole lung cells of gn130° group and What's the major role of ﬁbver-heutrophll X in pulmonary fibrosis?
control group on day - 16 Ceu population of each cluster was shown in stacked percentage column charts

of non-immune cells or immune cells separately. Labels refer to clusters: SMC: smooth muscle cell;
myofibro: myofibroblast. ILCs: innate lymphoid cell.
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What'’s the mechanism of bleomycin-induced gp130°K° pericyte
regulating neutrophil_X and interstitial macrophage function?
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Development of an Effective Type | Photosensitizer by the Self-Assembly of
Dimethoxy Quinacridine for Photodynamic Therapy

Hajime Shigemitsu

Department of Applied Chemistry, Graduate School of Engineering, Osaka University

(Tl N[l Photodynamic Therapy (PDT i

Induced CS state by self-assembly of fluorescein

1. Administration of photosensitizer

} Light
2. Photoirradiation z
}
3. ROS generation Pk
} *Minim.

4. Lesion destruction

A cancer treatment using light and photosensitizer (PS)

T

ally invasive

Previous work

Fluorescein

Supramolecular Type | PS :
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Type I
FlLC2
Mzacmar Supramelecular assembly

Photoexcitation dynamics!

Photosensitizer (PS)
Type Il PS

Area selectivity

Laserphyrih

RoseBengal

Challenges : PDT effect is suppressed in hypoxic condition around tumor cells.
T. Pham, J. Yoon et al., Chem. Rev. 2021, 121, 13454.

Type | PS
Ex Efficient reactive chemical

species under hypoxic

condition around cancer cells

n=0FI-C2 n=8FI-C18

Effective strategy for producing Type |

PDT effect (Cell viability)

BLU ik %)

Froieesspeed
: nei o
Ligntireasaity (e

A Insufficient PDT effect (High light intensity required)

H. Shigemitsu, K. Ohkubo, T. Kida et al., JACS Au, 2022, 2, 6, 1472.
A Low stability of supramolecular PS

Effective and stable DMQA supramolecular Type | PS for PDT

Dimethoxy quinacridine (DMQAY)

DMQA Characteristics

Energy (arbitrary)

Energy (arbitrary)

SBLE N

Charge
separsted state

Results and Discussion

Photophysical Properties of Self-assembly State in Water

Dynamic light scattering

Dependent on oxygen concentration Independent on oxygen Chem. Rev. 2017, 117, 6160.
A Type | PS is rare and the development is still difficult.

Monomes

1. Self-assembly properties of the DMQA in water

Morphology of Supramolecular Assembly
Transmission electron

: UV-vis spectra - PL spectra (DLS) microscopy (TEM)
— DMQA-C2 cz 015 - C2C18 g
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[DMQA-C2] = [DMQA-C18] = 30 uM, 0.1 M PBS (pH 7.4), rt., Ex wavelength: 540 nm [DMQA-C18] = 5 puM, Milli-Q water, rt. ~ PBS (pH 7.4), rt., Cu grid substrate
Compound  Solvent Ao (nm) A lnm) @ gins) A (sT) ke (s)
DMQA-C2 PBS 450,602 650 0086 43  22x107  21%10° DMQA-C18 forms a spherical
DMQA-C18 FBS 455 606 653 0034 24 14100 40510 supramolecular assembly.

Supramolacular Assembly

3. Photosensitization

DMQA-C2 & § Type li

Energy (arbitrary)

Graund

Conclusion

mechanism of DMQA-C2 and DMQA-C18

5. Proposed photosensitization mechanism

DMQA-C2 : triplet state, DMQA-C18 : triplet and charge separation states

*Generation of charge separation states induced by self-assembly
-Generation of DMQA'2* — Improved oxidizing power

*Supramolecular photosensitizer of an amphiphilic DMQA was successfully developed.
*Photosensitizing mechanism change induced by self-assembly of DMQA was elucidated.
*DMQA-C18 showed an excellent PDT effect on cancer cells.

« Positive charge delocalization

« Steric hindrance from helicene framework

— Stable DMQA radicals

ED ‘:;"6_, j ] =0 DMOA-C2 T. Soresen, B. Laursen et al., ChemPlusChem. 2014, 79, 1030.
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Improvement of killing
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2. Photocatalytic activities of the DMQA in water

HITCI (1,1',3,3,3',3'-Hexamethylindotricarbocyanine iodide)
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[DMQA-C18] = 30 uM, [HITCI] = 2.5 uM, 0.1 M PBS (pH 7.4), 1t,, Iradiation wavelength: 560 nm

[DMQA-C2] =

+Enhancement of photocatalytic activity by self-assembly
-DMQA residual ratio : 100% — Improved durability

4. Photosensitization mechanism of DMQA-C2 and DMQA-C18
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I Assessment of the PDT effect

: Prof. Kazuhide Sato —

+Self-assembly greatly improved PDT effect.
-Sufficient PDT effect at low light intensity

Acknowledgment

Nagoya University Graduate School of Medicine







ZLHHRHEEICE SBEREN
BE LB IR AZEA L RISE R

HBAFAZRERFERE

Introduction

> ZLICEAESBHRR S SURBEOBERENETICESZILIL
&, REHKICET2REFHOLEME VO TRRT REFETH
%, EROBNCABRS SUREANOEGREN (LEILLELITETL,
BHITHMEOBRPIEICLDEBREEZED MATEILERITEN
T, FREARICEDTDUHERBECBERANBOHLNEG, Th
SZCICHSIBAELEERBOWMEAN=X AERETHTHY, &
e —h—BFELAL,

> REEOH IR FTHSDevelopment endothelial locus-1 (DEL-1)
&, EENTEENICERLIBOHLON D,

» CODEL-1AY, #EDERLABBEELEE, ZIELEBHEROEER
YERTHEEERFOIL®, EREREE(TERDEHLAICL,
LR ETHLEE R E) I FHRBI R ELUVIMEDFEMRAEL
REARE~OEMEBIEL TE/=(Sc Transl Med 2015, Nat
Commun 2015, J Clin Invest 2017, JCI Insight 2020, J Biol Chem 2020,
2023, iScience, 2024, Nat Commun, 2024) .,

»DEL-IFEERICBENTERRTHINBEELRBRITEL AR
b%iﬁk“ft’dﬁ*'&’é'r?’o L?’J‘L%O)%iﬁ(iﬁjl:ktil-!ﬂ[t

»%._‘CZ:B}:..E?]%‘C(: %1ttt%l~ﬁii?'%>DEb1®${$N‘ca)#E
HEMRBAZ(TOL LIS, EBRNTRE(CDEIE BN CESER4HIH
L. B EBREES SV BEFELUALLCORMERH#D,

» CNETIC. DEMFR/OSARRIEENFET HLEBDMITL
TEt, ZC T REERERALEIIOSIRRAEEEERALE
FLWBBERZBHXT D,

> ZBEICHSBBOELEZ OB EICEZ ZDEL-IOMRE, Elit<y
R, YILEFERLTHEAT 5, AIBHE [EAMEDZE ¥nterstellar Initiative
TITHhNI=ZLBED F AR (AMED/NYAS 3 f# 0 Healthy
Longevity award @FRRFEM) BLUVLKEFETHTS—DCatalyst
Award| SEH) HYRCBIH-TIND , RIEBICKYDEL- 1% R ET B
FBAN= X LARBE K UMEEHE - B EBRRIC DA BT REMEATE LY,

TAJEL DY ILVEBRIEREFIA

DEL-10) ﬁwméa
A0 F /HFIICE BRI R - orancaen

MREE : WEFKG EORERBRIVEE | EB{LEFIBIS
WK b PBEUR - WREOBYER | BERENIRECLHGIND
EAADRHICL 2 BBERE - AR v MEACL Y RALBEERE
BRI (F/ RFHA) - BRIRINE (%4 & ORIFEH)

frlctBALISHESHREA
DI AERMA

IR EBEE
(REBEIZE)

CKD-MBD, RHEBTE
(KRKFBEAT)
BhESMERSE
(FLATYIHAE)
A

BRIE
WERER 4L

14%1-1315BBRIOSIRRAEE
1) TYRETAL (ERM)
2) H5RARALV(CLR)
3) FURATALL (AZM)
HR: C57BL/BNcrl male mic, Prx1Cre/Delifox/for VE-CadherinCre/Pelifox/ k%), EC-Det-1-Tg,

CD73KO, CD73-EcDel-1-Ta
o Wik-tyge: ulmhm[;‘v:lb‘mb
‘—“ T7-B0 Wesks Del1 il e

cE7BLnGa| O By D g
% ol t t 1ttt t &sampiecakeotion

muh- 1P infection of macralides
for 5 days

i
? i ok
I 0
Aty (A2M)
injactian Tyagrd TAGARTE b FEROVALL
for 9 days b fre——1 Tmermeered

. {1} Bone analysis
- ke

el e
o HRNOEAFABAYYERR LD THEM
I’M.Y.YRI‘EWMI"\"
e = amea—{——— e o BRONJIE ORBIRFERSIERI 5L
collection | Gingiva T e it
38 o BFOBERA(PSORMBMIMBIES ONEE
k) wscence - o2 . ¥ Emé
“_’E&w:‘a::u:mfo; ""E,;%m - . . o =
Vsl < . ik T mm | | BEoBEmEREEL KB THBRIEEIL
- = 4 == nTED
R > tes g P hommguic usotescn S o EEOREKTIEDEL-1 EREREL T B0,
E;:;::d ol rimepee DEL-1558(C &Y. MERSMIOEBELRINCOER EEHNBOINT=, BUE(ICTLDIDEL-1FEA~OBASHNZEMEA 7L
e LB W 1) it iy DEL-103UVRII &Y. ZLMERBMIA R ESA, MINLRERES @I o HMRRNCEZLWARERETSITRMEIELD
: A " BARGEIEYH S CEE Rz, THDEL-1EE D ES T2 LERER ELTLNEDM 2
Femurs Primary mouse
‘osteocast precursors

Bl %04t (Tomoki Maekawa)
WS O R B TR 5—

(1) DEL-IFEEELHITHDT SN, BRI E>T—HMICEERT S

150
. + fomale s male ™ e Fra-SAP ®
125 o o | & Poal-SA
5 o wl-SAP . i
£ 100 e 800
H E i H
307 B 407 ? b
.
- - * .
2 050: T Py by f ~ fid e
E o o . 2 .
5 > %5 o0y Y ]
& 025 . "
(el ! P L P A
000 o - A
o f
&€ 0@ &@ 1’@ Pt P2 P3 Pa P P P
P Eatiori

TIRADEMFODEL-15ERIE HEEDODEL-1(EAH (SRP) [k > TeEA
FELHITHAT H(J Bilo Chem) 2N B (Nat Immunol)

DEL-ADFBEF LGS - - - - 272

Del1-

© Unigsed @ tgawe

e o oaaiey W

] = waar

ErENE

e D —— DHEA

Wt DELA™
RETRHY T ELTRESN T HDHEA
(FEFAIETURRTAY)EoTH
DEL-113F#EEN5 (J Immunol)

7+ AF 3RERAEE (VU LE ) ERTERL,
BRIRENH TS (Nat Commun)

LA LFESHEIIZhFERL B o7
ZITRERBEEMBOHZ LEDNTVLEI/ AT/ FRABREZAL THTLZS - - -

(2) TYRAYALUIIDEL-1%38HITEEEL, BURIOR A ZIFIL

R T

WUGATA LNIVERSITY

(6)DEL-1# 53 X TlE, ZiLHilantrEsnsd

£WTIRIDEL-1 £ REL, AMIENE

DEL-I&57&xrl¢%1b§$mﬁaﬁ<77uj7—/l ;arlﬁéhé
- ZRTIAEMTELRRNAL D,

Tl iy . - '!:‘_r?
X ' S P

(7)DEL-1[FZ{LLI-B RN A & FIRMIZRET S
21 B BB KRB &ﬁwﬁzuzﬁﬁm

s || am 3

Lo gt T
- =

£ |-
w"
OEL- 1140010 RIME ERSUTLELIE )
O o s BT E

DELIKOT DA T, HEBTHRELRL, CO73 mIIEML
THY, FESEROBERRATHATOEL

HMVEC _ [

e s e s

sy Rl

- - =

..Q—- n--'ﬁ'

Relaive DEL1 mRNA xpression

IYRAAL Y (ERM)BE(CTHENK COEL1 DEEHNRHOND (£
12, ERMIREIZEY B ORIRAIHE S (ch RE)
LPSEREE DR %<5 L THLERMIZ R EE I3 RZ 2265 (BE) (JCI Insight)

(9)DEL-11ECD73/7 T /> v /p38iEiEAE AL TR LB MIaD 7R —2
REFBTTL

s
- i,
" .
g B e
DELY wa f—s
B3 e | AT A
...'.I.\/_ -
P G, | - - |
e i o s e
L C T
DELAI27Rh—S ALIBRICHL, Eat mes 5+ LERLT * -}
ARERT (Nat Immunol), [
DELIOTERNSE LR ERORERY - fin.y

TCR B 5 T THBTRMATELY

(@) ERVOSERITh-BEEES GB2) I, Bl p BRREERES LS

Aged wr-cirl Agod WI-ERM Agod Wr-ciet Aged WT-ERM

ERTA+ 274 3 —hEFIZH B BRI FHIZEH - RBATE S AR E L
BRIRIHEEBEOMAE RN SER LS,

(4) ?UOSAFRABEEOREEREREL. S5IDE-1FEHRE
A LS R EERIDBRS (L ERFERRAF LD HFEHIFR-AMED BINDS)

AMED-BINDS

B, BABERLSC MR, KE, EULL):

ZALICHS BRREGREN DE B IREE 5 FRISUVEF| TR ATREMEAEL

. . . WEROHROBCBIRERE
-l . AR BBECHIAVHRERD
gy BB IRIINA =B M RELD (-
VEET BE B e CEBRBISIALFGEHRELD
F BN FATTRE: WEMRICPRh—V REZIERITET
C ey BOWRENHITARAITHY. BRI
5 ind 2 TEAL,
- T BHBE~ORBRTERRE
e e HBISHIRANKLIAAD T/ 2T T ORI R RIR
| i e EED RLEY PTH REIOTY/SFRERSHH
s asa el 0 SN
= BAORIEANKE
a8 HHFCLHERERNEED
-
s e EREARIXENIZ398F A, BHFEX12805 Al

Uy F BET (3 A0 D0.6%-1.0%2E , AR
SRE:47.2%(30RELLE) R 147%(£A0) 125,

(5) DEL-1E58ICkYRIEREMIAN S L LIEIEN RSN S

Young WT

Aged WT

= Do

(10)DEL-1(Z, ZBILITHSBHRBELRESED

- €D

WT Del1%0

°

°
3

F

Ct.Th (mm)

000 EC-Del1 W
WT  Del1*® =)

DEL-11%, LERBEENILTHILT, BLMBERBMMELARNSIREL,
A THERBEROEELEFAR~NOIMERET S,

°
b

AN YILDERICREEERL. BOBEETE, FESNTLVZE
BEBATITAEOYILEERL, R EAD=XLEGETE
v - =

1004

ZEHTIL (1 08)

EEHYIL (2m)

RESHOME
. gy B HROBE
Zi S i Y N
BEEEENOET . :
Pt YT o o o
TLALDIER . ; 0 \
ERBILDET .

HaR=yF menmsEr AR Y

FEHOBRRMF LI RO EBELEAEIC
IEC - R R A AT B







Reme MRS 5 BRMEEDORE
oredcasaunces KB FHE (HATD VTR

for Medical Sciences

FEEAKZERLEEZHZEEE (IRCMS) + Principal Investigator (BHEEZIR)

1= % = - GCaMP7s & 7'+ IL D EEAT

FHEHOMBEZERELAICBEVLTIZ, AFRDOANIC
mWERES (BRESH) »EELREERESLLTVWA,
LhL. EDkH>Ang—roBR LB A RO IIC
b 2N EERIETFBLANZ L, INERIAT S8,
BREHNNZ— ERRELORIEEDEEZ A,

%%Ti BIEFEEETLELTLLABLWLONTWEE
% um®ﬁﬁ Eﬁ”bwﬁﬁ%%ﬁttoﬁ%ﬁéﬁ P MR

4/74’7 QGCaMPti‘fﬁasmt’Eﬁ RFP%%IEL “
ETTZ%TEE1#’{I§*’4L77Z4’%— ‘g E T2k

ZORE,. BFEHOHEENH VMR TR, BHAEED
LZET AERDE NI, BlLEE, KiNEEHZRE B
IEY) s IREB N X — AL A ulgEEE R L TS,

2HROERL

GAF tag RFP

HAZEE) N — o L AR

Spontaneous activity imaging

in awake necnatal mouse Sparse GCaMPos expression

in harrel cortax L4 neurons

| 2 FEIERIC TSy FI—2
({Mizuno et al., Neuron, 2014) [Mizuno et al., Celf Reports, 2018; J Neurosci, 2021)
== h
3. KRR Eu | |
A4 vl
- __ o = : 5.9 1&@5}7}_&“
3 R FSREPrsa4—RAF L Hypemovaik
14 == TeREAFILE VRO i i S L SR e e
= ] EEEFEAVLERS 2 —rosiEic &k 2 EREROREE
il =8 Vactor 1 TRE |- CRE
T Jox# [
Vector2 '—a\a\ | AP TR L WeRE —
Vactor 3 -:»\n % ﬂ,__F_'z-[ WPRE |-
RTFRT
Vettord |G stop_|1 | GLaMPTs_»{ WPRE |
Tizanium bar
Expeosed shll
gj Py T RS
hY i

% Make & skull hole A* . g | 6 . i e: 52_54“

Isofiurare Ja““(@\‘efh\‘ A i — i E= - kit I}
coverglass |Egashira et al., STAR Protocols, 2023) ' Hypernova,é’-:t--. U ELLSBROLMEEICERS

- Kl E BB IC T AR =
REEEINLTA A= 7 Cmin Lz,

4 WERL | B
- EEEOSVCERERE THERERREN T

o

Hypernovai: T SREIEOEEAIL S TLA A=y

|TI]]

HEE - col

- Senri Life Science F

b

=DEET R

n FIAEIE LHHEE FHEEMEERE)
{_ 5 THERTEREDOBNRLBECLIMOTFAYELE)

é > Grant-in-Aid for Transformative Research Areas (B)
0;,-9“_“\;3‘ “Design-build of Brain by Multidimensional Spontansous Activity"

Agwnu oy

Kumamaoto University

014

« Transformative Research Areas (B) (22HD5094) - KAKENHI(16HOB143, 20K06E 75, 24K03265) + Naito Foundatian + Takeda
Sclence Foundation © UeharaMemarial Foundatian © Kato Biosclence Foundation - Kowa Life Sclence Foundation © Research
Foundation for Opta-Science and Technology * Ichiro Kanehara Faurdation « Narishige Neuroscience Research Foundation
Dr. Carl Petersen in EPFL and Dr. Keita Tamurain Univ. Cambridge far in viva optogenetics

GAP tag RFP GCaM#T
| have no COI with regard to the presentation.






Plasma cell KLF2 expression at the induction site directs migration to the bone marrow

Wataru Ise*, Takuya Koike*, Nozomi Shimada, Hiromi Yamamoto
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Introduction

Induction site
Spleen & lymph node

. -CQ
Plasma cells
{antibody-secrating cells)

b |

apoptosis

B cells

Retention site
Bone marrow

Long-lived

plasma cells

The question of what are the key determinants of
plasma cell longevity remained unanswered.

Results

Fig. 1 Plasma cell subsets in secondary lymphoid organs can be
distinguished by the expression of integrin 37

Yuki Tai, Taiichiro Shirai, Ryoji Kawakami,
hie Kawai, Takeshi Inoue, Nozomi Hojo, Katsuyuki Shiroguchi, Kazuhiro Suzuki, and Tomohiro Kurosaki

IFReC, CiDER, and CAMaD (Osaka University

Conclusion

Integrin [37“i marks plasma cells prone to home to the bone marrow,
whereas integrin B7'° cells remain in secondary lymphoid organs.

Integrin [2'7hi plasma cells had a higher expression of the KLF2
transcription factor, the loss of which resulted in defective egress
by down-regulating STPR1 and CD11b.

Disruption of plasma cell egress results in defective antibody durability,
thereby making mice more susceptible to influenza re-infection.

The instructions for plasma cell longevity are,
at least in part, set at their induction site.

Ise*, Koike* et al., J. Exp. Med., in revision.
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Fig. 2 Requirement for KLF2 in the egress of plasma cells
from secondary lymphoid organs
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