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Elucidation of the functional role of GABAergic transmission in the
central circadian clock and sleep-wake control
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I DR T EIFFAET AL B (Suprachiasmatic
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NIRRT O L 2% 2o T, SCNTIEL L7z
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1) Maejima T, Tsuno Y, Miyazaki S, Tsuneoka Y, Hasegawa E,
Islam MT, Enoki R, Nakamura TJ, Mieda M. GABA from
vasopressin neurons regulates the time at which suprachiasmatic
nucleus molecular clocks enable circadian behavior. Proc Natl
Acad Sci U S A. 118: €2010168118, 2021
2) Saito YC*, Maejima T*, Nishitani M, Hasegawa E, Yanagawa
Y, Mieda M, Sakurai T. Monoamines Inhibit GABAergic neurons in
ventrolateral preoptic area that make direct synaptic connections to
hypothalamic arousal neurons. J Neurosci. 38: 6366-6378, 2018
(*equally contributed)

3) Hasegawa E, Maejima T, Yoshida T, Masseck OA, Herlitze S,
Yoshioka M, Sakurai T, Mieda M. Serotonin neurons in the dorsal
raphe mediate the anticataplectic action of orexin neurons by
reducing amygdala activity. Proc Natl Acad Sci U S A. 114: E3526-
35,2017
4) Soya S, Takahashi TM, McHugh TJ, Maejima T, Herlitze S,
Abe M, Sakimura K, Sakurai T. Orexin modulates behavioral fear
expression through the locus coeruleus. Nat Commun. 8: 1606,
2017

5) Masseck, O.A., Spoida, K., Dalkara, D., Maejima, T.,
Rubelowski, J.M., Wallhorn, L., Deneris, E.S., Herlitze, S. Vertebrate
cone opsins enable sustained and highly sensitive rapid control of
Gi/o signaling in anxiety circuitry. Neuron 81, 1263-1273 (2014).
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Glaucoma and Circadian Rhythm

-exploration into the mechanism of intraocular pressure rhythm-
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1) Maeda A, Tsujiya S, Higashide T, Toida K, Todo T, Ueyama
T, Okamura H, Sugiyama K. Circadian intraocular pressure
rhythm is generated by clock genes. Invest Ophthalmol Vis Sci
47:4050-4052, 2006

2) Dalvin LA, Fautsch MP. Analysis of Circadian Rhythm Gene
Expression With Reference to Diurnal Pattern of Intraocular
Pressure in Mice. Investigative Opthalmology & Visual Science
56:2657, 2015

3) Buhr ED, Van Gelder RN. Local photic entrainment of the
retinal circadian oscillator in the absence of rods, cones, and
melanopsin. Proceedings of the National Academy of Sciences of
the United States of America 111:8625-8630, 2014

4) Tsuchiya S, Buhr ED, Higashide T, Sugiyama K, Van Gelder
RN. Light entrainment of the murine intraocular pressure
circadian rhythm utilizes non-local mechanisms. PloS one
12:0184790, 2017

5) Tsuchiya S, Higashide T, Toida K, Sugiyama K. The Role of
Beta-Adrenergic Receptors in the Regulation of Circadian
Intraocular Pressure Rhythm in Mice. Current eye research
42:1013-1017, 2017

6) Tsuchiya S, Sugiyama K, Van Gelder RN. Adrenal and
Glucocorticoid Effects on the Circadian Rhythm of Murine
Intraocular Pressure. Investigative ophthalmology & visual
science 59:5641-5647, 2018

7) Tsuchiya S, Higashide T, Hatake S, Sugiyama K. Effect of
inhalation anesthesia with isoflurane on circadian rhythm of
murine intraocular pressure. Experimental Eye
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Elucidation of mechanisms in the initial differentiation of mouse iNKT cells
in the thymus which can be applicable to the development
of second generation human iPS-NKT cell formulation.
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killer T; iNKT) #ifi%, & N TVa24-Jal18/VA11, <7 AT
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fa s E ZARE A LA 1R (major histocompatibility
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1) Crosby CM and Kronenberg M. Tissue-specific functions of
invariant natural killer T cells. Nat Rev Immunol 18(9): 559-574
(2018).

2) Fujii S et al. NKT cells as an ideal anti-tumor immunotherapeutic.
Front Immunol 4: 409 (2013).

3) Watarai H et al. Murine induced pluripotent stem cells can be
derived from and differentiate into natural Killer T cells. J Clin
Invest 120(7): 2610-2618 (2010).

4) Yamada D et al. Efficient regeneration of human V a 24+
invariant natural Killer T cells and their anti-tumor activity in vivo.
34(12): 2852-2860 (2016).
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Generation and regeneration of T cells
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Development of novel immuno-regulatory - "
methods using engineered exosomes "

BIRKZET PN BRI FE IR 2 R B

M=ol Jy ok

VAR, IETF v 7 BA 2 M HER E WA GE
FEOFE L VERICL YD, RERE LR LR EO
REEAHIf SN TS, Lo, IhsidfEo 7L —
FaALL, RIERE JHFRNICHRT 5720, TORIE
& LTHTDRIER BRSNS ERER T 7 &35 LI
HEROTWD, X oT, "DBARERI \Z50E % R 5
B FEHORIEIROSNTWE, —T, £ DHCH
PEBRETIIAT O A4 FREEIEHH 2 Vv 2 BRI D
NTWDAS, INHIEREREERT IR (SHIH] 3
Lz, AMFEG: EORWERASIET 5. Lo T, H
CRUSTEOMINEE “HRRA (ZIHS 5 k0B RO
ENTW5. LLEORRIC, SIEORHTH 5 FRRME" 2 1F
HLZEFOMSEIZLD, TNE TICRWERI 2 G
BOWEN D726 3N EHFEEINTVED, KIZI1TE
WENTIEWRW., FITHRABIR, 7V —480
I AR N 2 N LAICEE T 52 &C, 20 RN
AL 220 s R O 2T T b,

IV YV—=hF3E A OIS W T 5 EAR0 -
150nm i 2 DI INE T, SwdifaRskD 7 v 87 B
RfE - RNAZL E % ERT LT, K4 L BERe % HIH$ 5
Bz e Ml R SR E A L LCER ShTw s (X1).
B ZSRIEM A T 5 27 vy —4 B, RER%E

SelEiE SerEiml
HUE-MHC ‘ Fas-L, PD-L1

SELH T N @ ST
VW
/ \
IOVY—Lh \
|
CD9, CD63, CD81 . r CICAML, 1> FIU>
pudetRinivan sty BEEFRIAGHR 4
FRSRANZ> . MRNAS - microRNAS N EEAF
(TOVY—LOREY—717-) —~— £
4r &
FASHTFRMY : —
Bn5 > )\ UBEZBTECHKIR

M1 %ERTY VY — LD T

I — ML T TV A, HTh TN
ANV —LDFERY—H - L THLRTWY
L, TEIANZ VDX XSS RS LI LT, HY
DY ERT YY) — A EICHEICHEEEN D Z LT
BEERoTW5.

Py

ALY 507 (JUE - MHCHEARZ &) #%, HIZHA
Mt A7 VY — A FI2IE, RIERZIHT S
5F FasLRPD-L1 7% &) A5 H L TB Y, ThbH0nE
HIE 5T % /- L CRIBINE R AMER OG22 &FE 4 0
EGHRICESTLIEDHLRERoTVE, TDZ
EROBUE, =7 VY —AREIIL, LR Y
V—LZEDbDERCTBIEIKE (HIFE TS
HTHE, 7V —ARICRH L TCwbEY—F—
SFTHBT M T A= (CDY, CD63, CD817%: L) &
DX RAFHTFHEET B LT, BRIOY VX7 BEH
L7 VY — A RICHEBESEL 2 ENTRELE o TH
D, Bh-bliE, ZoEMEISHL s vy —ALI[#E
BoREREG T2 FAEICEE] S8McM%ET 5
T, A OHEMAPH TIRERT LI EDTE W
[ 2 SeERIELE O EB 2 BHff L T b, 34bb,
T ORI 2 AL, O FIEHIE T2
L2 7 FNVHTRIZA D LED D DA, HERORIE]
LTI, INBEPEENTHIILCLE ) (K2A).
ZORER, B OGN Z SR EIL T E wviE
2072, BRI oML E &7 IRRERAYT ICEE L L T
LEw, 2 ZEIER B & RS CLEY. — 4, FA
HEOEMTIE, T VY — A%RS L TEENTERD

PERDGEHIEE IOYVY—ALENUI=REEE
SREHIRR DN REIIRE AL (1
Signal 1 Signal 2 Signal 3 Signal 1 Signal 2
l + +t o
Signal 3
spmTon suwTRBCES §

Y Y
¥ oy g 0oy Ay
e,
1? — o ® ® ®
iR o® THIRE o ®
"IEISRM (TEE SRR

X2, WFFERIsED HAE
TV — b BICEEOGIERIE ST (Signall, 2, 3) %[
FRHCHEH SR 2 HFEST 2 2 & T, 4 OHHMZHFHT
IZEBS 5 & DT E R WIEEHTi 2 pERIEE O£ © s
LTwa.

_10_



SaREHI T & FEFIZE O LY e 2 & T, a0
SIEHIA T OB PEH TR S e WHER R I &
D, BHROGEMBO A" FRGMISEELE s &
HUREL % B (HM24).

7B, o0& IZRERIHERE L SO e L s
V)= ADRFEEED DL LT, INE TOHEMNTIEAR
THETd o 72 [N AMINEL D A% BRI |2 5O 5 sa il
J )R [ B ORISR - 7 LIV F— DA% BRI+
LOEMI R &%, BT VY — 2 W TEEDEK
P RDERIGIZAE D Bl Rz i OB FE 2 170 T
Ho 2O LI, INRSOEBISH L TR »D
BIVER O VEETORSEZ HIFL T 5.,

2 £ X ™

1) Lim KS et al., Millisecond dynamic of SARS-CoV-2 spike and
its interaction with ACE2 receptor and small extracellular
vesicles. ] Extracell Vesicles. 10(14):€12170 (2021)

Profile

FEIL JIKR (xnez vEz)

2) MaY et al, Identication of small compounds regulating the
secretion of extracellular vesicles via a TIM4-affinity ELISA. Sci
Rep. 11(1):13471 (2021)

3) Araki Y et al., Osteosarcoma-derived small extracellular
vesicles enhance tumor metastasis and suppress
osteoclastogenesis by miR-146a-5p. Front Oncol. 11:667109
(2021)

4) Yurtsever A et al., Structural and mechanical characteristics
of exosomes from osteosarcoma cells explored by 3D-atomic
force microscopy. Nanoscale. 13(13):6661-77 (2021)

5) Baba T et al., Cytoplasmic DNA accumulation preferentially
triggers cell death of myeloid leukemia cells by interacting with
intracellular DNA sensing pathway. Cell Death Dis. 12(4):322
(2021)

6) Hanayama R. Emerging roles of extracellular vesicles in
physiology and disease. ] Biochem. 169(2):135-8 (2021)

BT

19994F  KBRKEERFRHESF Z%

20044F  KBUKRZERZFBEREZAZER ARG T it (K43)

20054 KREN—/N— FRFESES HFSP 7 x 0 —

20084 FUARREERFBEERAEMIGER KIbF Bh#k

20114F  KERKSFGRIEFE 7O v 71 TS > ¥ — TSR

20124F  RLFEANIREE S XN IEE GET)

20154F  SCESRFEAMIIREL  SATRATE (GRIT)

20154F A IRRFEEIEETIZSHRE SR By HiR

20174E  &IRKSTF /G Rl e B

20184F  BREHEANIREEEM CRESTHIZELES

20194F  &IRKEY S/ RHEY B TR 374 42— 5 —
SHEE:

19994F LA E (KICKRFEESEE)

20044F AT E CRBRORFER S BEE /00 528 )

20064 GE & ¥ A = Ak - EFRFEE

20094 SCHRFFRERE A TRSEHE

20114 HFSP ¥+ 1) 7RIS

20124 T AT T AR S - RESERERE

20144F  KICKFARREE

20194F  @IRKEEY)57 3

20214F  HAEALZEBHEERE

_11_




WIETE T MRS & 2 Ry O iR
PURFF RN RIEIR 20 X LT

Treg cell therapy of immunological diseases
by antigen-specific immune suppression
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