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We generated “ Insulin-new-Timer mouse” and investigated the presence of
new-born-beta cells” and “ matured-beta cells” by observing “ green-cells” and “ yellow cells” ,
respectively in pancreas isolated from the mice at P 0.5. In the pancreas, green cells locate around
ducts and yellow cells form islet-like structure and locate far away from the ducts. These data suggest
as expected before, beta cells differentiate from endocrine precursor cells around the ducts and move
from ducts to inter-lobes of exocrine cells and form islets. On the other hand, green cells are also
locate around islets and in the islets, green cells locates around endothelial cells. These data
unexpectedly suggest that some beta cells are formed in the islets, and for this formation, signals from
endothelial cells may be essential.



ES

iPS

PDX-1
Ptfla

Ngn3

Watada H et al. Endocrine J 2004;
51; 255-264

(neogenesis)
(maturation)

”DsRed-E5
(Fluorescent Timer)”

Timer
Terskikh A et
al. Science 290: 1585- 1588, 2000
Timer invivo
6

Mivatsuka T et al. Diabetes
2009, Miyatsuka T et al. Proc Natl Acad Sci
USA 2011 Timer
insulin promoter Insulin-Timer

B
Mivatsuka T, Watada H

Diabetes 2014 6]

Insulin- Timer

DsRed-ES5
intensity
B migration
B
B tracing
B
(neogenesis) (maturation)
Insulin-Timer
”"new Insulin-
Timer (nIT )’ nlT
B
B
6] niche
nlT ex vivo
B B
B
nlT FACS

B

Insulin-DsRedES5



new Insulin-Timer (nIT )

Insulin 1 promoter-DsRedES
Insulin 1 promoter-eGFP
Insulin-GFP; DsRedE5

double transgenic new

Insulin-Timer nlT
Insulin-GFP

eGFP

insulin 1 promoter
B GFP
DsRedE5 +

LU THfkE ~ A~ RIS N D,

Insulin- DsRedES (Timer) 72 A
5 Mouse insuint Prameter A0 TirGll A~

QN

>

pA 438 546 nm 486 546
X
Insulin-GFP ¥ A
[ Mause Insuin? Promater e | /\ /\
PA 488 Err i e 546 nm

Insulin-DsRedES ¥ 79 A ® —-@ —-@ —.@ _.®
Insulin-GFP T2 A @—h@ _.® —u@ _.®

Insulin-GFP;DsRedE5S< 2 A @_g@ ,_.@ _,@ _,@
(new Inslin-Timer (nIT) T2 2) AT ey

ity WEpER AEIBHEH

1 New Insuiin-Timer <72 2A0{ERE
Inslin-DsRed-E57T 2 A Linsln-eGFPT 22 LR ZELTHSNE Insulin-eGFP, DsRed-E5T A
(riew Insulin-Timer? 7 2) Tldmouse insulin 1 promolerEtE (L NS IXeGFPE D8 8
KEEISEVROEEEELLTRESD, B L SDsRed ESHEOFRRARSL
L, FEEALERICEEESNSESITES.,

new Insulin-Timer
live imaging

DBA-lectin

16.5 (E16.5) new Insulin-Timer

live imaging

B

E15.5~EI18.5 0.5
new-Insulin-Timer

(PO.5)

(DBA-lectin

~
Il

Neurog3

2 NewInsulin-Timer =7 A g £ 1| 51+ 24 st 3D live imaging
BEM AR T2 7 Ad B EFERL L. B S MRS T B0 ME
Lz, BBHAHE =S AR TR HE ISR TR EE L
EdakGat,

B (new
Lauet cells) B

(new [ yessel cells)

16.5 B 32%+03% new

Lactcells 3.330.5% new B yesse cells
nlT
Mafa
new ﬂ vessel
cells new Bauc cells Mafa

3 Mafa B
1 B

hierarchy
new
Puessel cells B
O % x " & | [ new B
100 1 23 new Bessen
s
ﬁﬂ' 80
]
S 60
g
40 |
&
< 204
[
= n=3, t test, *p<0.05

E14.5 E16.5 E17.5 E18.5 PO

B3 (<3 LT 37 4 BHIRE TIEMafals 4 BHERE AT B LY.

14414.5~P0O.SEDNITY Y RDEM AL L. AMafafi ke AL TREREE
Tao1=EC S, MEITIEET HERE MMM (new Byessel cells) TIFHEE T
THREHAMA (new Bauc cells) [TLEL. MafastEARRA 0D tLEAE LB M -T2,




PDX-1 Ptfla

Ngn3

Watada H et al. Endocrine J
2004; 51; 255-264

a
0
B
(neogenesis)
(maturation)
Neurog3 B
B
« )

_ @UEALEAN _ @) men [axazsncoran

o= L AR AEREE —
Norogbte > @ how ezl T —e () mmatte [Tl
P4 ST Bt

B4 new By, cellsZnew ... cells i E

BT T £ E R Nourog SRR ITR S NRER AT LA~ L e T DRI DRI
WELA Einsuind R (e By cels) S SHET SERE, DUk ART A CEL. Wl
R nsulinFIE) FEM I ERL - MEETHILTH SnsulinfRIT R (new Bvessal cells)
ST AR 2 IOt E,

Mafa B 1

B
hierarchy

Mafa

1. ,

, 2015; 33(6):

887-891 ( )
2. Miyatsuka T. Uncovering the
mechanisms of beta-cell neogenesis and
maturation toward development of a

regenerative  therapy for diabetes.
Diabetology International 2015, Vol.6,
261267 ( )
3
_ B
59
2016 5 19
, ) Stat3
B
Advans 2015 12
13
B 58
2015 5 21
0
o 0
o 0
)
Watada, Hirotaka

60343480



2
Miyatsuka, Takeshi

60622363



