3 1. IgE -mediated egg allergy in children: molecular biological analysis of peripheral blood

mononuclear cells stimulated in vitro by ovalbumin

Yoichiro Kaburaki?, Yuki Suzukil-2 and Satoru Nagata !

(1 Department of Pediatrics, 2 Department of Microbiology and Immunology)

(Purpose] Molecular biological analysis of the in vitro response of peripheral blood mononuclear
cells (PBMCs) from children allergic to ovalbumin could help to elucidate the mechanism of IgE-

mediated egg allergy in humans.

(Methods] PBMCs were obtained from children with egg allergy who visited our clinic (December
2019 to September 2020) and were subjected to in vitro stimulation by ovalbumin for 24 hours. The

cytokine profile was examined using ELISA.

(Results)

Now in progress.
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3 2. Acinetobacter radioresistens DJ7 )G IERER

RRIRE L RYGRIC 2, BEFH I 2 WIEE -2, KHE !
(N 2 A R )

(ARY) IS, 3 - NVEIAEOMERTH Y | LRI T 2 2MEORBMRETH D, BlE
F TR OFEFERA IR E S TR B, JHIEE QRIS DUV Tk x 22180 B BFZEDM T T
o, TOX W, BAIIAETR S Z < OIKRFURICERERE STV D IHEERIBEICE S T 5 HIEM
EOHFDE | JIIEFHOFEAE & BES DIREUADIRR 2 A TE 7o, THETOMIEN G, JIIRHE O 5%
a7 ) ARE% OMLIG NS Acinetobacter radioresistens H 3k @ heat-shock protein % > /N7 & (4
F# 60-70kDa) L RAETLHHMEPRELENTIY, 7 v 7 ohofffikic X v Z omER-F
DIIE SN EHZ X DT, £T2. A. radioresistens B O HPEM) AN I R A TG ML T 5 2 &
O T & Y, Acinetobacter J& ORI X HECYE, H, KIE1 Y 72 8V o 7 BREEICAFAET DM
Thy 2, EEMZIZBWOCIZAMYE Acinetobacter baumannii OBENEGES UL LIZFEA L TV
%8, LMLZMND, A radioresistens {23 5 b MIxd 2IREMEIZOWTORFERIZZ2 VO REIRT
oo, £ TARUIEEL, BIE)IRIFEIR OGO RS Ve A, radioresistens ORI % #HI T 5
ZEEBEME LI, REET, A radioresistens DYsEE FIEICE £ D X X7 OAKREE L~

(J71%)  A. radioresistens (BIREK 2Bk ; HEMERR 1 #K) O¥5& LiEA. C57BL6/d v 7 &2 (AAZ L
7, 68 ORFFENICE G LT, HEIRE Uic~ U X %23 5 IS 24T 5 SR 723840 (B 2E)
&R RIEA 5 &G Lo~ U A% 6 BRI 21T 5 B Z2 58 (RIBIERE) 2 HE LT,
MIEIZR L TFAEIF AL A~ — D —B XK A I A OREEITV, Sl OV Tid,
U= A % 1ER% L. hematoxylin-eosin (H-E) ¥t & CD3 Hiik & AW 7= ol b 2 et 24T > 7=,

URES)  EHEEcR W T, = he—/LiE (PBS #&5HE) LIt L. A. radioresistens DI
FHEEHEE L ATIEELWNVERREBDZBE I N, —F, REBIEHICBVWTIX, A
radioresistens D3 FiE##H Lz~ 2T, 1gGl Huikftio 535 X Ol i & B 4 s i
RIEAILOIZIE, CD 3 PRI DR Z BT,

(BLR)  FHBIEHICRW THR SN SR KRR T, Al OB 7 RIE G IR S e
ST 2 Linh, EME OEFEMERGE & ORI PR D DT B NETH D L EX bz, —
7. BB CBIE SN B~ DO FHER 72 U o ERIZEIZ DWW T, A. radioresistens D55 i
D& RTEIZE D A AREISEOIEHACIZER L TW A AREMEZRRGE L T LER D 5,

Uiiim)  A. radioresistens |X RO FEME 2 MHE S IREME S X7 B EFEA L TWD,
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(k)
1) Nagata S.,Yamashiro Y.,Ohtsuka Y., et al. (2009) Immunology. 128: 511-520
2) Wong D.,Nielsen TB.,Bonomo RA., et al. (2017) Clin Micribiol Rev. 30: 409-447
3) Bergogne-Berezin E.,Towner KdJ. (1996) Clin. Microbiol Rev. 9: 148-165
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3 3. Laminin-221-derived recombinant fragment facilitates isolation of cultured skeletal myoblasts

Yuki Kiharal2, Jun Homma2, Ryo Takagi2, Keiko Ishigakil, Satoru Nagata! and
Masayuki Yamato?

(!Department of Pediatrics, 2Institute of Advanced Biomedical Engineering and Science)

(Purpose] Laminin is a major component of the basement membrane, containing multiple domains
that bind integrin, collagen, nidogen, dystroglycan, and heparan sulfate. Laminin-221, expressed in
skeletal and cardiac muscles, has strong affinity for the cell-surface receptor, integrin a7X281. The
E8 domain of laminin-221, which is essential for cell integrin binding, is commercially available as
a purified recombinant protein fragment. In this study, recombinant E8 fragment was used to purify
primary rodent myoblasts. We established a facile and inexpensive method for primary myoblast

culture exploiting the high affinity binding of integrin a7X281 to laminin-221.

(Methods] Total cell populations from dissociated muscle tissue were enzymatically digested and
seeded onto laminin-221 E8 fragment-coated dishes. The culture medium containing non-adherent
floating cells was removed after 2-hour culture at 37°C. The adherent cells were subjected to

immunofluorescence staining of desmin, differentiation experiments, and gene expression analysis.

(Results] The cells obtained were 70.3 + 5.49% (n = 5) desmin positive in mouse (Fig. 1) and 67.7
+1.65% (n = 3) in rat (Fig. 2). Immunofluorescent staining and gene expression analyses of cultured

cells showed phenotypic traits of myoblasts.

Desmin / Hoechst Desmin / Hoechst

Figure1. Immunofluorescent staining of obtained myoblasts (mouse)

*For a color print of the Figure 1, see page 132.
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Desmin / Hoechst Desmin / Hoechst

Figure2. Immunofluorescent staining of obtained myoblasts (rat)

#*For a color print of the Figure 2, see page 132.

(Discussion] In present study, we were not able to obtain 100% myoblasts with this laminin-221
E8 fragment-coated dishes. This study revealed for the first time that integrins a7 are also expressed
in fibroblasts of fascia, and this was thought to be the reason for the difficulty in obtaining 100%

purity myoblasts because they adhere to laminin-221 in the same mechanism as myoblasts.

(Conclusions] This study reports a novel facile method for primary culture of myoblasts obtained
from mouse and rat skeletal muscle by exploiting the high affinity of integrin a7X281 to laminin-
221.

(Article)
1) Kihara Y., Homma J., Yamato M. (2021) Laminin-221-derived recombinant fragment facilitates
1solation of cultured skeletal myoblasts. Regen Ther. 20 : 147-156

(Conference Presentation)

1) KEMiA. 73=20-221 7 T 7 A ba— T 4 vy aZ AW IEME 0 HEk AT, 55 21 B H
KEFEER SRS, 742, 2022/3
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3 4. Decreased in liver damage in short bowel syndrome rat models through DPP4 inhibition

Ryo Sueyoshi!, Nanami Furuhashi!, Junya Ishii!, Marumi Kawakami?
Kenji Tanabe? and Osamu Segawal

(1Department of Pediatric Surgery, 2Institute for Comprehensive Medical Sciences)

(Purpose] Total parenteral nutrition causes liver damage in patients with short bowel syndrome
(SBS). Intestinal failure-associated liver disease (IFALD) is the strongest mortality risk factor in
patients with SBS. We previously demonstrated the efficacy of dipeptidyl peptidase 4 inhibitor
(DPP4-1) use for nutritional absorption and intestinal barrier function enhancement in mice SBS
models. Herein, we aimed to investigate the efficacy of DPP4-I use in liver damage prevention in an

SBS rat model.

(Methods] Rats were divided into four groups: normal saline (NS)+sham (n=6), DPP4-I+sham
(n=5), NS+SBS (n=7), and DPP4-I+SBS (n=7). The sham operation involved small intestine
dissection and re-anastomosis without intestinal resection, whereas SBS was induced via a resection
of 80% of the proximal small intestine and re-anastomosis. DPP4-1 or NS was administered orally
once daily from postoperative days 1-21. Rats were euthanized on postoperative day 21, and then
tissues were harvested. Serum aspartate aminotransferase (AST), alanine aminotransferase (ALT),
total bilirubin, and total bile acid levels were used for liver function assessment. Moreover, we
evaluated the liver damage using the steatosis, activity, and fibrosis (SAF) score, which was also
used for nonalcoholic steatohepatitis assessment. Body weight, food intake, and blood glucose levels

were recorded.

(Results] Study results are summarized in the table. On postoperative day 21, there was no
significant difference in body weight among the groups. ALT level was significantly lower in the
DPP4-I+SBS group than in the NS+SBS group (32.5+4.5 vs. 47.2+10.1 TU/L, p<0.05). Jejunal and
ileal villus heights were significantly higher in the DPP4-I1+SBS group than in the NS+SBS group.
Blood glucose level was lower in the DPP4-I+SBS group than in the NS+SBS group, although the
difference was not statistically significant (p=0.15). The SAF score was significantly lower in the
DPP4-1+SBS group than in the NS+SBS group (4.83+0.75 vs. 2.40+0.89, p<0.05).

9%body
weight on
day 21 [%]

Vilous height | Cryptdepth  Vilous height ~ Crypt depth AST ALT TBA SAF  Biood glucose Food intake in
in jejunum [um]  in jejunum [um] | in fleum [um] in fleum [pm] U] [UL]  [umollL] scoring level [mg/dL] 2-3weeks [g]

NS*S:E;)’"’“" 158.0£13.0 779745377 26221627 740.8420.47 276.0£26.0° 205.5£128.3 47.2410.1 12.045.2 4.83:0.75 201.6:47.8 163.7+10.3
DPP4-1+SBS group
(n=7)
NS+Sham group
(n=6)

1445:11.0 874.8:34.8"" 262.6:21.17 803.2:59.4*7280.4:25.3" 172.8+216 32.5:4.5" 7.7¢6.1 2.40:0.89" 151.1:48.6 156.8+54

1634144 7211211 217.2¢156 554914153 202.1£159 125%1.0 41.0£2.6 11.0+3.6 3.00£0.89 156.2+42.6 146.9+29.8

DPP4-I+Sham group
(n=5)

156.2¢10.3 758.9+27.67 24301447 561.1£14.8 204.3+11.8 123.7458 38.7+112 23.744.0 2174117 181.2+31.7 119.7+43.1

* P <0.01 vs. NS+SBS group

#: P <0.05 vs. NS+SBS group
TP <0.01 vs. NS+Sham group

Figure1. Data analyze



(Discussion] The most common causes of mortality in intestinal failure patient population are
liver failure and sepsis. IFALD is the most insoluble issue when the SBS patients face on intestinal
transplantation with or without combined liver transplantation. Although the pathogenesis of
IFALD is not fully understood, molecular pathways responsible for liver injury have been elucidated
and are depend on three primary factors, which is intestinal microbiome, intestinal permeability in
IF and the correlation of parenterally administered lipid emulsions?. We have remarked that DPP4-
I which is the drug for type 2 diabetes mellitus was efficacious to SBS mice model. We showed that
the administration of DPP4-1 resulted in improvement in mucosal capacity, intestinal epithelial cells
proliferation, glucose transport and intestinal barrier function?4. The GLP-2 analog had been
approved as only one drug for SBS patients. However, endogenous GLP-2 is rapidly (within 7 min)
inactivated, predominantly by the endogenous serine protease DPP4. Therefore, the GLP-2 analog,
Teduglutide is composed of a DPP4 resistant GLP-2. The DPP4-1 up-regulated serum GLP-2 level in
this study in a rat SBS model as well as the previous study in a mouse SBS model?. In addition to,
the DPP4-1 had not only the effects of GLP-2 and but also GLP-1. It had been previously
demonstrated that GLP-1 receptor agonists and DPP4 inhibitor reduced transaminase activity and
liver steatosis in the NAFLD animal studies and NAFLD clinical trials?. Concomitant with those
studies, rat ALT level was significantly reduced in DPP4-1+SBS group than in NS+SBS group in our
study.

(Conclusions] The downregulation of ALT level and SAF score triggered by DPP4-1 use may be
correlated with DPP4-I-induced adiposis inhibition in rat SBS and nonalcoholic steatohepatitis

models. Therefore, DPP4-Is may be used to reduce IFALD occurrence in patients with SBS.

(Reference)
1) Lee WS, Chew KS, Ng RT et al. (2020) Hepatology international. 14 (3): 305-316.
2) Sueyoshi R, Miyahara K, Nakazawa-Tanaka N et al. (2020) Pediatr Surg int. 36 (1): 49-55.
3) Sueyoshi R, Woods Ignatoski KM, Okawada M et al. (2014) Am J Physiol Gastrointest Liver
Physiol. 307 (4): 410-419.
4) Okawada M, Holst JJ, Teitelbaum DH (2011) Surgery 150 (2): 217-223.
5) Nakouti T, Karagiannis AK, Tziomalos K et al. (2015). Cur Vasc Pharmacol. 13 (5): 649-657.

(Conference Presentation)

1) Sueyoshi R, Furuhashi N, Kawakami M et al. The efficacy of DPP4 inhibitor for the rat short

bowel syndrome model. 59th Japanese Pediatric Surgery conference, Tokyo, 2022/5
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3 5. MERICHT DHREBEMORE (5 2 W)

paisy

HETE, HEfER, KEEK, ARET
(B

(AR)  MEROFRREE LT, BYYECMO B SRR, ERIMER ERm o T 508, 50%
DIREARB E ST D, YT 2 B ROBEIRRDS, M 2% MUs & LT Mg K % i
T AR RIZ SN TWED, EDO A=A LTI TWhRn Y, ki —r = —%
AW B TR HAR ORBIZ LY | BB TRENR T T4~ —F52NEEET | YT ARICHFEEL
TV D2 TORRRDOHE LR 2 MR T 5 2 ENAREE 2o Tz, U 7 A OB TE B L
LTI T DA 2T ) bvray NI URITIZE D | RAOME, HE, VA NV AEORENFREE 25,
AWFZECIEL, M SR - MRS E D IEY RO 2 MR IRIT 92 2 & T, M KR
WMAEMOBRBREITH)> L2 AMNLET 5,

O7iE] MRk & g2 SR 2 L, A2 MlldoBRELHEEZ, it L7z DNA 3 X O'RNA @
W27 27 S =B LT A 75 ) Ofi#E 21T o 7o, REOKSHEYRRHIFERT & O LRI
KV, B5N7ZDNA, RNA 7477V &, B —7 =¥ —2HTIRIT L7z, 155 7-BlS
DEYIET ) T —va v~y B 7B IOMEMERRIC L V1T 7z, AR, AFmEEE S DK
i UKEB&E + 5700) &) THidT L7z,

(6] 2022 42 9 ABIEORER T, M REBEHREE 21 070 MEFREF RRME 25 9
T, RN e — VHREERR 14 o AN b e — Ll SRIE 15 T 7L ORI
ZiTo 7,
FT. MEFBCOW O 21T 072, 7 AVHOEMEORIGEZ i, mERKRE = br—/L/H
OB Z—27 VU v FiEEEY L <X Bray-Curtis TG L., B EEEMEMIT21T72-o72 (K1), =—
7V v FiEEETlZ. PERMANOVA: R2 = 0.06465, p = 0.0486, Bray-Curtis TiZ. PERMANOVA: R2
=0.05241, p =0.05719 L WO FERTH Y | WEIANCH DR ERITRD R0 o T2,

Euclidean Bray-Curtis
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-0.1

-100000  -50000

-2e+05 -1e+05 0e+00 1e+05 2e+05 -0.2 0.1 0.0 01 0.2 03 0.4

Dimension 1 ( 35.51 %) Dimension 1 ( 26.27 %)
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1. IM% %8 (V: Vasculitis) £ FO—JLEE (C: Control) 28112 8 S45H
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LEfSe (Linear discriminant analysis effect size) TORERILESFNT CTlX, MERKE 2> ba—L %Lk
T2 & ME R EEHEDINE T Corynebacteriales X° Rhodobacterales 7 ¥ DN %8 7- (X 2),
BUE, UANLRCHET T =X IZOWTHIEITHTH 5,

@ a: g_Schaalia @@ x: f__Paenibacillaceae
@B b: o__Corynebacteriales @B y: f__Planococcaceae
@8 c: g_ Brevibacterium @@ z: g_ Enterococcus
@@ d: f_Brevibacteriaceae @@ a0: f__Enterococcaceae
@@ e: g_ Arthrobacter @@ al: g_ Oenococcus
@B f: g_ Pseudarthrobacter @B a2: o_ Lactobacillales
@@ g: g_ Bacteroides @B a3: g_ Blautia
@ h: f_Bacteroidaceae @ a4: g__Faecalibacterium
@8 i: g_ Petrimonas @@ a5: g_ Ruminococcus
@8 j: g_ Proteiniphilum @@ a6: f_Oscillospiraceae
@@ k: f_Dysgonomonadaceae @ a7:f_Veillonellaceae
- @ | g__Prevotella @l a8: o__Veillonellales
@ m: f_Prevotellaceae @@ a9: g_ Blastochloris
@@ n: g__Parabacteroides @@ b0: f_Blastochloridaceae
@ o: o_ Bacteroidales @8 bl:g_Bosea
@l p: g_ Cloacibacterium @ b2: f_Boseaceae
@@ q: g_ Alicyclobacillus @B b3: o__Rhodobacterales
@8 r: g_ Anoxybacillus @@ b4: g_ Alcaligenes
@ s: g_ Niallia @8 b5: g_ Aromatoleum
@ t: g_ Peribacillus @ b6: g_ Enterobacter
@@ u: g_ Priestia @@ b7: g_Salmonella
@ v: g_ Weizmannia @ b8: f_Enterobacteriaceae
@ w: g__Paenibacillus @ b9: o__Enterobacterales

2. I XFE(V: Vasculitis) &3 O—JLEE (C: Control) I28 115 LEfSe (2 &2 BRI LLEARHT D Cladogram

(BE2) ARl MR EF HRIME & B ARG OB Z TR o7 & 2 A M IZ OV T,
H—OJRREEZRET D2 X TE o722, Corynebacteriales 732 & O—EOHMIE 25 A& S CTHE N
LTCWbZ Enbnolz, Corynebacteriales IR0 JEDFEIEE Th D720, MERIIE & DRFRHE
BIRRICONTIXE BR DM 2 ET 5, Al Tg A MERSCEFFEIRE &\ o 12572 5 & R ORI
BIAELTW2Z A, MIEEOZRNEICHE B EZZBORPOTLHRD—2 L 1B b, A% ENE
NOFRSCEIEE , 1GRNERED T 7 7 2 — % N LT BT %217 5 TETH b,

[?f%?ﬁ%] AWZED LI, H=R—7 2o =2 HWe@RER A 2 7 KWEEZ VT, MER
B D IREBEW R OEER DfRAT 24T > Tl R | M RIEIEA N =X L ORIIZEENR S
_kﬁﬂ;@ﬁéhé FlERE VAN ARG EZDIZT —F Ot 2 D 5 FETH D,

(& #i 3]

1) Miyabe C, Miyabe Y, Miyata R, Ishiguro N. Pathogens in Vasculitis: Is It Really Idiopathic? Jma
j. 2021;4(3):216-24
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3 6. Increased PSMD10 expression in bone marrow of patients with acute myeloid leukemia

Yuki lizuka, Masayuki Shiseki and Junji Tanaka
(Department of Hematology)

(Purpose] The PSMDI10 gene, which is located on chromosome X, encodes a PSMD10 protein
characterized by seven ankyrin repeats?. PSMD10 physically interacts with multiple proteins
through ankyrin repeats, and modulates function of target proteins, including oncoproteins and/or
tumor suppressor proteins. For example, PSMD10 interacts with MDM2, resulting in increased p53
degradation by proteasome. PSMD10 also functions as a negative regulator in RB tumor suppressor
protein-mediated cellular pathways?-2. These indicate that PSMD10 functions as an oncoprotein.
PSMD10 overexpression was observed in several different types of human cancers, including
hepatocellular carcinoma, breast cancer, and prostate cancer. Roles of PSMD10 in normal and/or
malignant hematopoiesis have not been clarified. Therefore, we analyzed PSMD10 expression level

in patients with acute myeloid leukemia (AML) to investigate its clinical and biological significance.

(Methods] Bone marrow mononuclear cells at diagnosis of AML was used for the analysis. Written
informed consent was obtained from all patients in the present study. To analyze PSMD10 expression,
quantitative real-time RT-PCR was carried out by the TagMan probe method (Applied Biosystems)
with co-amplification of the endogenous control gene, human GAPDH. Expression levels were
obtained using the standard curve method in each experiment, after normalization with the GAPDH

gene for each sample.

(Results] A total of 76 patients with AML were included into this study. Bone marrow samples
from control subjects (n=10) were also analyzed for PSMD10 expression. Relative PSMD10
expression level was significantly higher in patients with AML compared with control subjects
(P=0.0088). There was no correlation between PSMD10 expression level and bone marrow blast
percentage, hemoglobin concentration, peripheral leukocyte count, or platelet count in AML patients.
We investigate impact of PSMD10 expression level on survival in AML patients. The Kaplan-Meier
plot indicated that estimated median overall survival (OS) time was 5.0 years in whole AML cohort
in the present study. According to PSMD10 expression level, patients were divided into four groups,
highest (Q1), intermediate (Q2 and Q3), and lowest (Q4) quartiles. Patients in Q1 group showed
trend towards better OS than patients in other (Q2-Q4) groups (P=0.117); estimated 1-year and 2-
year OS times were 81.9% and 73.4% in Q1 group, 57.1% and 50.1% in Q2-4 groups, respectively.

(Discussion] Our present results demonstrated higher PSMD10 expression level in AML patients
suggesting that role of PSMD10 as an oncogene in leukemogenesis. We hypothesized that high
PSMD10 expression was associated poorer survival of AML patients. However, high PSMD10

expression showed trend toward association with better survival. We do not have a clear explanation
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to this phenomenon. Further investigation, including analysis of status 7/P53 gene in the patients,

1s required.

(Conclusions] PSMD10 expression was significantly higher in bone marrow cells of patients with
acute leukemia than those of control subjects, suggesting role of PSMD10 in development of acute
leukemia. Clinical and biological significance of PSMD10 expression in acute leukemia are under

Investigation.

(Reference]
1) Higashitsuji H, Itoh K, Nagao T, et al. Reduced stability of retinoblastoma protein by gankyrin,
an oncogenic ankyrin-repeat protein overexpressed in hepatomas. Nat Med. 2000; 6: 96-9
2) Lozano G and Zambetti GP. Gankyrin: An intriguing name for a novel regulator of p53 and RB.
Cancer Cell 2005 ;8 :3-4

(Conference Presentation)

1) Increased PSMD10 expression in bone marrow of patients with acute myeloid leukemia. 25th

Congress of the Eurpoean Hematology Association, Frankfurt, Germany (2020/6) (Web only)
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37. Y F=71T CMLMIRICENTLFFL L RFT 1 BL02 ORBELHFETH

JRRIRE R 1.2, FBfEE 2 [H{EH] 2
(LRSERR T v Z— - R 2 IERNEEE)

(HM) CMLMlalicBIF 5T a v ¥ —EBHEKD ROS BLOWIBLIEH 2 H 5% 1
K& 1+2 (PRDX1 * 2Tk T HEETH~D,

(F#E) A~F=T7 -=nF=7 - - ¥YF=T%EHZE- CML Mz, 7a—H% A A K —T
ROS DL~ Eiatf EAORBEZ IV TLVIALAPCREBLONY =R A T ayT o 7, fafEjy
ETHRET 5, EHEO SUMO (b A2 faiE b st 5,

GER)  Kse2 flifulcB VW, f~F =7 - =uF=7 - ¥4 F=712L v, PRDX1 OiFfs 33t
BY L, PRDX2 O -RBUIHI L7z, PRDX1 «+ 2 OMIE X 7 134 F=TIc L v #mL -
N, A~F=7 « =g F =7 TN L7eh-72, PRDX1 B5 FH:5 & Tl L2 EEOHEMD A B =
ALE LT, SUMO G5 Z LR anT,

(B28) FrirFF—VBHEROFTHLULEF UL RE T2 12 1CHTHERRRD LN,
NAFXRTL RFT 1 2 [TAMFIEROIEN T BN TEY, Fu ik f—EBHEROH
MR R AR N L ON D AREMEEZ RE T2 b D L EX BT,

AL F L RF 21213 NK fifd enhancing factor? & L CHEIH AL, XV F =7 O MIKHH
WIZBIT D N E TREINTE S TEADEOIEZNC, SUMO Lo S - @EFNER bR S
77

() ¥ F =70 CML Mkt 3 5 & )R < BRRBAR THRETT 2 Z L R EN D,
(3CHK)
1) Ishii T, Warabi E, Yanagawa T. T. Novel roles of peroxiredoxins in inflammation, cancer and innate

immunity. J Clin Biochem Nutr. 2012;50(2):91-105

(& i 3]
1) Befia vt
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. IRBUEMME(LIRRBIC I 1T D FOXM1 DI RE~D B 5 fif B

AR L2 BR s L JITOEER] 1 SR IERE L
UBEYE U O~ FRFEE, 20 U~ FHRESEERE LR F T ZERM)

(B/)  BBEUE (SSc) 1&. BESS A 1R EITHEOMMELIER Th 5, TREUEDRKELHETIX
S FE I FERRFITHIC K 0 IEMEAL U 7o RRHERFRIRR I X 2Rl 2 fifast~ b U w7 ZAFEAEDRRE L CTAEL D,
L7235 T, BRMEEFMIB OIS ML B 2 3208 & L 72BFEERICHEED b TE 7208, WELEICHEDIR
FIEOBZIZIZ D728 > T2y, Forkhead box protein M1 (FOXM1) (FHifgfEfio~ A % — 1%
2L —Z =L LTHLNTWDIRERFD 12T, SHBIOMM~OBITZRETLZ L8,
AR JE I OHETT A2 T 5, FOXM1 (Xi@H NEMEE CHET 528, 1HMEL FOXM1 12133 £ S £ 7224
HPRERR &Y | B 2 TG OMBMER 2 RET 2, JWIIRIEIZIIT 5 FOXM1 O&E 4k 2 (Zfif
HREATED EF%E%E“%Hﬁ‘?f’éf’@%ﬁfﬁfﬁ%%ﬂiﬂ@@Yé‘fﬁﬂﬁ%ﬁ@‘?‘6 ZeEnEiEsne Y, Zhb
DENRI G BEHELIRREIZ 31T 2 BE ML OTEMEALHIE I FOXM1 A EER&H 2 A L THY . SSc
’iﬁb‘f%‘(l‘féf?—ﬁ‘y hE7ed 2 ERIRB I L, ARAFIETIX, SSc HI KA G HE IR Z v C
FOXM1 23 A MRIEMEAL & B 272 & 5 DT 21T > 72,

(5] SSc HREEMHES ML, OF AMERERE(EA SSc FF ORI HERIR L7, B OfEEE
7R BERERRMESE A (B Uk, Lonza) 13MEA L7-, FOXM1 OHFEHKE LT siomycin (B HH#E.
Lonza) %A L=, FEFEMHMETMAIZ, ¥ R IRIERNZ Xy akikA — 7V (DMEM) T
K542 L subconfluent |Z L7=%%., #EIMIE FC 24 FEEZE L, TGF-B1 OF(E F £ 72I13FEHFIE F T, 0~
1M @ siomycin (Millipore) Z¥RINL 7=, 24~48 W55 total RNA, celllysate Z[FIL L, i
EFNIVTNEALRTPCRBEBLI VY =R F Ty T 4 0 T WA~ — I —%E & LT, flEEF
AR DUHETE ML, 7 VIHE 7 &4  (Cell Biolabs) % FHWNTHEMT L 7=,

(#ER)  FOXM1 OFBLL, & A kB FHAEFHIIC IV T TGF-B1 {RFFRYIC B L7z, SSe
FH R B BRAE MRS O TGF-B IS & Rl N\ B SR B SRMESF MR L 35 1 D e b~ — 1 — D3 BLIX
siomycin DFEHICI VX T ¥ o b— S, ZOZEIE, mRNA L~V THZ X7 LU T
LRI N, TOVIET v A Tid, TGF-B1 THIEK S du7- il ak A H SR B RS R IR TGF-61
SINEL D 732 MR RN FR I B2 R R HE 2R AR B LS EE ~BR N ZOVIUHERE D S IR 23 FE 8O HALTZ 23, siomycin &
TGF-B1 &R G45 & 7 VIGHEENEZIR T L7z,

(B£) ERofEERMNS, TGF-B81 RIITFOXM1 BHLN LR L, S 51T, WML 2 RERRHE SR
HEALBEIX FOXM1 PHEEH TH 5 siomyein OVER THIf X7z, L7=» - T, siomysin X TGF-81 Z 4

U 72 B @At SIS AL o 2 T — 77 U pEAE 2 flE L T D RTREME DS R S Tz,

(Kam)  ABFFEORE RS, FOXM1 2% SSc B #AE Ml OMAEALIEME 2 HlE L T D 2 L 3Rk
S4L. FOXM1 DREEMAEALIFREDIRIR S — 7 > b LR V15D Z LRSI,
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(STHK)
1) Penke LR, Speth JM, Dommeti VL, et al. (2018) J Clin Invest. 128(6): 2389-2405
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39. ET AT RAEHWE, 28 7~ h—T ADJHEEIZE T D Programmed cell death
protein 1(PD-1) D & 35 D fiRiA

ARLfias, BEOCHEA, WA T I, EEH A PRE SR IERE
(BJFER Y O~ F )

(BWY) o, 25V 7~ h—7 & (Systemic lupus erythematosus, SLE) OJFHEIZIB VTl
Jgha i~ x—T (T follicular helper, Tth) #ifd - KA~ /L 3— T (T peripheral helper, Tph) #f
ol & FDffnE i~ — 4 —T& % programmed cell death protein 1 (PD-1)23EH &L, UHFEEND
H b b SLE BFIZBWTAENE PD-1 ORENFEBIFBHICE W EAMEI TS D, LL,
PD-1%/ v 2770 FLIcw U AN SLEROERZELLZ LbHESNTEY, PD-1 &0 T
K (PD-1 ligand 1, PD-L1, PD-1 ligand 2, PD-L2) 75 72 2 JLHIIPEAREE O EN L, BAI/EER - #0
R E XN 2T, FHMIARHTH D, ABFEIL, SLE O BARIEET VL (BXSB/Mpd -Yaa~ T A) %
HANT, ZOREIZHEITLH PD-1 OBEREZHALNCTLHZEAHEE LT,

(FiE) &, SLE O BRBIEETT VB Th S, BXSB/Mpd-Yaa (4 R) O~ R%&EHWz,
C57BL/6 RO~ AZIERIEa Y br— Vit E LTz, &~ U A%, A% 8, 16 MDA T, BIR
LTIREAZFERL THD LR FBAT AWAIZ L0 LERE L, DIEER M 572 g H o rrEEtE
PD-1, $1 dsDNA k%, MR ELISA %> h&b~A 27 v 7 L— KU —%— (Synergy LX) % F\CHl
TE L7z BREL 7 Mo B i oD — 380 D bR 2 E Y . 7 e —H A h A —%— (CytoFLEX) % H
W IR 2R Bi9 % CD4, PD-1, CXCR5, ICOS DR BLAfRNT LT=, 7% 0 ORERRIXHAE R L.
JETEBAMEN X D8I, I LU E YL & LR S L — P —Bf$E T CD4, PD-1, PD-L1, CXCR5. ICOS
DFEBL 2 R LT,

(%) BXSB/Mpd-Yaa ~ 7 A1, C57BL/6 ~ 7 AT, KENDRL, BHRNE ST,

BXSB/Mpd- Yaa ~ 7 A /A& TlZ, HE Y0 PAS Ye@iEA T, SREREBEROGNRD Sz, $hE
R — P —BAEI TlE, BEMRIC CD4*PD- 1+l DR & PD-L1 ORBLE7E O, 7 —H A h A
N U —TiE, FlETIE PD-1*CXCR5+*CD4+flfiil & PD-1*CXCR5 CD4*ICOSHlE A I L, Bl TIx
PD-1*CXCR5 CD4*ICOSH#ifa A8 im L Tz (K1), —J7, 8 IR Tld, PD-1*CXCR5*CD4+fffi iz
& PD-1*CXCR5 CD4+*ICOS+llfiE, MEIZITERD b7z, BT bivirinoTz, £z, MiE
O RN PD-1 IR EEDSERFAYIC - L, HT dsDNA Huiiffi L FBI L 7= (= 0.50),
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1. 16 JAED BXSB/MpJ-Yaa YTV ADBlgiH U B RMiaD IO —H AR AR)—

(B8] ~ U RABWT, Tph Ml OGRIEFLN T = ) X A4 75%ENT, b MRS EHENZ LL,

AT L TR, A RO R C IS B I C8ls2 S 472 PD-1*CXCR5 CD4*ICOSHiiid Tph fifaic
42 B2 B, 07, MlETOREE <7z PD-1*CXCR5*CD4HIAIE Tfh flICFHYS § 2 &5
26N, 12 PD 1 DAT T A AN T v b Th D AN PD-1 1%, B MZEWTIE, PD-L1 < PD-1.2
EHEAMERT D Z L2k, PD-1/PD-L > 7 /VniER K 2 fE L, T Ml oiSrE (b2t 5, 37
bbb, MifaKm OB PD-1 LIIKIOFERAGTT D ENTRE I TN D03, "M PD-1 (3,
t b SLE THESNTWS O L RAEEIC, BXSB/Mpd-Yaa ~ 7 2 THEBIFEBHICE N2 L3380 50
776

Ut SLE : L —7F AR OIFREICEB VT, PD-1 121, BET A CMIBIC L » TR 2 EE
NHD T ERRBREINT,

(3CHK)
1) Hirahara S., Katsumata Y., Kawasumi H., et al. (2020) Lupus. 29(7): 686-696
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4 0. Anovel method for ex vivo stimulation of mesenchymal stem cells via invariant natural killer

T cell activation with a-galactosylceramide

Rumi Ishii!, Emi Kawaguchi!, Takafumi Yamakawal, Taichi Kanzawal, Hidetoshi Ishigooka?,
Takashi Ikedal, Ryo Ishiyamal, Masako Ikemiyagi!, Kan Saigal, Yasuyuki Ishii2,

Kazunari Tanabe! and Toshio Takagil!

(!Department of Urology, 2Department of Immunological Diagnosis, Juntendo University
Graduate School of Medicine)

( Purpose ] Mesenchymal stem cells (MSCs) typically exhibit unique regenerative and
immunomodulatory properties when exposed to proinflammatory cytokines. Invariant natural killer
T (GNKT) cells are known to modulate the acquired immune system by producing Th1, Th2, and Th17
cytokines. We previously reported that iNKT cell stimulation by a-galactosylceramide (aGalCer) led
to the induction of de novo generation of Tregs in murine thymocyte culture system?. Here, we tested
the hypothesis that MSCs exhibit more effective immunomodulatory activity in coexistence with

activated iNKT cells.

(Methods] MSCs from mouse adipose tissues and murine splenocytes were co-cultured in the
presence or absence of aGalCer on culture plates. It has been reported that only NKT cells were
activated by aGalCer in mouse spleen cells. To investigate further, MSCs and splenocytes were also
plated in the lower and upper chambers, respectively, of a trans-well dish, and cultured in the
presence or absence of aGalCer. The mRNA expression levels of indoleamine 2,3-dioxygenase (IDO)
and programmed cell death 1 ligand 1 (PD-L1) in MSCs were measured by real-time polymerase
chain reaction. The proportion of Tregs were analyzed by flow cytometry. The concentration of

interferon (IFN)-y in the culture supernatants was measured using the Cytometric Bead Array.

(Results] When co-cultured with splenocytes in the presence of aGalCer, the mRNA expression of
IDO and PD-L1 was increased in MSCs (Fig.1) in both the culture plates and trans-well plates. These
results suggest that the immunomodulatory activity of MSCs was induced by soluble factors secreted
from activated iNKT cells. The concentration of IFN-y in culture supernatants was increased and
Tregs were significantly expanded in the co-culture in the presence of aGalCer, but not in its absence
(Fig.2).
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Fig.2 The proportion and number of Tregs expanded
following co-culture of splenocytes and MSCs in the
presence of aGalCer, but not in its absence.

Fig.1 The co-culture of splenocytes and MSCs in the
presence of aGalCer, the mRNA expression of PD-L1 and
IDO was increased in the MSCs

(Discussion] The mRNA expression of IDO and PD-L1 was increased in MSCs when co-cultured
with splenocytes in the presence of aGalCer in both the culture plates and trans-well plates. The
MFT levels of PD-L1 were increased in MSCs when co-cultured with aGalCer-supernatant. These
results suggest that the immunomodulatory activity of MSCs was induced by soluble factors secreted
from activated iNKT cells. Tregs were significantly expanded in the co-culture in the presence of

aGalCer, but not in its absence.

(Conclusions] By co-culture with iNKT cells stimulated with a-galactosylceramide, MSCs exhibit
more effective immunomodulatory activity, including induction of expression of various

immunoregulatory molecules and expansion of regulatory T cells.

(Article]
1) Katsumata H, Ikemiyagi M, Hirai T, Kanzawa T et al. (2019) Immunol Lett. ; 206 : 41-48

(Conference Presentation)
1) Rumi Ishii et al. A novel method for ex vivo stimulation of mesenchymal stem cells via invariant

natural killer T cell activation with a-galactosylceramide. American Transplant Congress 2022,

Boston, USA, 2022/6
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