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ZHEMEEAE 2> B LIRS U 72 BE g MR OMEEREMIE, BERBE T LVEMWICAE L Cm IR i O BeEw ¢
79, SHNETA LAY VBETOER (Ins2™, Akita Z8) ([CRET 5 HARERERFTO Akita ~ 7 Z25F]
SN TE7= (Yoshioka et al., 1997) 723, b MROBAEFHMIZIL, GERE~YY AEZHANDZ L TLY BfE
FAREE LT WEE R T, T 2T, BiaFRERINT CRISPR-Cas9 ¥ AT LM XV &EREARE~ 7 X (BR]
Balb/c = 7 AIZ Rag2—/-. Jak3-/-) (Okada et al., 2011) IZ Akita ZRABEATHZ L THER~ U ZARFED
RIS &2 AT,
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b MNEBEAEFEDOSH D BR] ¥ 7 AT Akita ZBE InsZ¥" OB A %A 5 i THHFRIRMEHEAHZ 1L - T
InsZ01el IS W RO~ A (Kuma 7 R) &7, Kuma ~7 2 #2613 3 BHERE S IES EH Lz, £2
T, YU RHEHEE O )V a— R A A U EFATDE A, AEE Y Kuma ~T B BEESEOA A
VOWNTE L& o T, WIT, TN —RARBERGA AY VRWMREERIOY T AL R —< 6 flaIZE
AL Kuma BRAIO T L7 v A A -HaloTag fla X VXV BEREIRBE L. vZAX o TayT 0 7k
DA LT, BFAERID A LA ) e Fa v A Y X R BIER R & I E R L7223, Kuma ZBREALL 2 ) v
LTaA R B U BTSSR E N TN &R E T,

(B LRE]

Kuma ~ 7 21 3~T 0 A K CHRB A RIET 5720, Kuma BEA A L 2V o Z U R_RIBENRRIF o M2 AT 4
TERZRSLE X TD, F72, Kuma v U R % 3 HEERE L 0 bHE LR 6E 5720, 3 BELLARTORE B AL
DOFBIHEF & AIESE, RRVEDZE L L TV D DMRFE L TV E 720y,
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TEDOHAFERIFIE TIE, b MEB LRSEDA R Y VA3 WEEE SO B IS ERR FIRE L 72 o 7=, — 7 T
fEOM O MMEFFE L, HolEasZ2 ER TE T L D ARIZIVEEEE N TE 5 E X T\ D, SHFE=R
TIE, < 7 A SO B HIE~D IR T AT UNEE ) 7 I R I v AR—F—2) 1285550 Ma
~OF T IVIFEER LN LT (Sakano et al., 2014), WP L72F / 7 I L IRERTERAIAE DS © N3 IR BE
I~ OMbEBICH L7z, Lo L, R TEORIEBENRF SN TOWE NIRRT TH L7120, v~ 7 AFA
HZBIT2E 7 I v mIr LI HiERE 2 0~ 7,
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FaZE 12.5 H B OR#ERFE A WMAT2 FL5EA] Tetrabenazine (TBZ) {F1E N C 7 HEIRGHE L7z, St XA
Brid, BEp MR L FEEGE OBM L 2R LTz, £ 2°C, EBHGERERIC T 282 MGt 5729, A
A4 12.5 H H ORI E TBZ 71E N C 2 HHKEE L2 DIEERE LT Lic & 2 A, I8 O SR8 L7z, %
ORI R R REES B 72, Ja4E 12.5 H B OBEREE & kL5 TR LTz, RS G liiESR
Tyrosine hydroxylase & Aromatic and L-amino acid Decarboxylase (AADC) EE[GMEMIMEAS VMAT2 Z 38 L C
BY. RN UARKREIFESFTRER RN BIE SN, o, ToMBIIFE MR~ — I —DA 2 i
Mia~—H—D 7 NI T HFERL TV T, IR TH L Z L baholc, ZZT.RAY—F v 7%
7o 7= /R, Antioxidant activity DR FHEAS TBZ PLE THEICAL LTz, VAT2 PR Fla K IEE et /
TIVORVIABNTERNGES, MRETE )/ 7TIVAFVF—VBILLDE /) T I U0REZITHED ROS PE
R D, BEFEED Reactive oxygen species (ROS) GEZMEELIZE A, a2 ha— L TiX AADC Bl




Fao> ROS &3 < . F OMMLED TEALOMANIE & ROS & BMEL RDEE RN TE TV, £DR0S &8
D3R OAIR A BT 2 K 5 ICTHEE MBS TR S U TUe, — . VMAT2 BRE T Tl ROS OIRE AR N KDL TRY |
B HEIE OINHIEE S bl T e,

(Bl mE]

VMATZ BRI e 2 HLZ ROS DR EE ARSI S 4L, JERE O TR 2 JI] L Tu 7o, VMAT2 BHE IR A A BE 2 1
RKEH, BT I OZIFIE L 2I L CHINEN ROS JREZHIH T2 Z &I2 X b | VMAT2 2SPEls s i a & BlE L
TNDHEBZTND, A1kI%. ROS 23 ED L5 ICHIBHEEIE R 2 HE L TV D03 &7z,

ABFFETITRER IO T 2 BE LT, 2 SOBLED DI Z DT,

b b iPS Hifai» HIE B MRS HMEREE T BRI, ERNORAEZHEE L, ZOMEE AN TE Y 2RI IMEFH
WEAT O, T/ 7 IS LI EBRE AR F O 2T o7, Alle ) 7 2 12k % ROS pEA 24T L CHER
DSRS0 8 5 = L 2R LTz, ZoOMME e b iPS Ml bR CTRELT 2 2 & T, &0 ARSI E
B FIBL L0 BRI RN WIS FTRE T & 5 i L7,

7o, ARG RN A RIERIRINET 7 L~ U A Kuma ~ 7 AZBLLTZ, 2O~ T AIEA VR D ARKRATHE
Th ol b b iPS ML B orEH2E L7 B Ml % Kuma ~ &7 R ICREAE L. 2 O MU s B0 5 C A RN OFERE
A L7z,
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This presentation consists of two parts to aim establishing treatment of diabetes.

Theme 1 : Establishment of a diabetic model mouse
The function of pancreatic f3-cells derived from pluripotent stem cells is evaluated by transplanting

them into diabetic model animals. Here, we attempted to establish a new diabetic mouse model which has
a higher engraftment efficiency by introducing the Akita mutation (/ns2?") (Yoshioka et al., 1997) into
severe immunodeficient mice (BRJ: Balb/c mice with Rag2-/- and Jak3-/-) (Okada et al., 2011) by CRISPR—Cas9
system. We obtained mice with the /ns2 9?%! mutation (Kuma mice) in the process of introducing the Akita
mutation. Glucose-stimulated insulin secretion ability of the islets from Kuma heterozygotes was markedly
lower than those from the wild—type mice at 4 weeks—old. HaloTag was fused to C—term of wild—type or Kuma
mutant preproinsulin and overexpressed in mouse insulinoma 6 cells. Then, protein stability was monitored
by western blotting. Compared to the wild—type proinsulin and insulin proteins that accumulated over time,
Kuma mutant proinsulin and insulin proteins were degraded. Therefore, the Kuma mutant insulin protein
has a dominant—-negative effect. In the future, the impact of Kuma mutation on the maturation of [ -cells
should be determined.

Theme 2 : Elucidation of the mechanism of monoamine regulating pancreatic development

Intracellular monoamine storage by vesicular monoamine transporter 2 (VMAT2) negatively regulated the
differentiation of mouse embryonic stem cells into pancreatic f-cells (Sakano et al., 2014). Here, I
investigated the regulatory mechanism mediated by monoamine during mouse development, as I believe its
understanding will lead to applications in regenerative medicine.

Pancreatic buds at E12. 5 were cultured in the presence of VMAT2 inhibitor for 2 days. Their ductal structure
showed an increase in branching points. AADC-positive cells, which also expressed VMAT2 as revealed in
previous results, had high Reactive oxygen species (ROS) accumulation. Ducts were formed at regions away
from cells showing high ROS activity, seemingly avoiding high ROS. In contrast, under VMAT2 inhibition,
cells showing high ROS disappeared, and the suppression of the pancreatic duct also disappeared. I
hypothesize that VMAT2 regulates pancreatic structural formation by controlling intracellular ROS
concentration through monoamine delivery. Based on these results, we would like to investigate how ROS

regulates pancreatic structure formation as a next topic.
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