©
2020 2022

Attempt to Regenerate A?ing Kidneys Using a Renal Tubule Regeneration System
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In this study, we analyzed the proliferation and differentiation patterns of

renal stem cells using Doxycycline-induced Histone 2B-GFP mice. By labeling the slowly dividing
renal stem cells with GFP, we found that the number of GFP-positive tubular cells increased
proportionally during the Doxycycline administration period, while it decreased inversely during the
follow-up period. Based on these results, it was revealed that tubular cells that actively
proliferate (regenerate) after renal injury also undergo slow division under normal conditions. By
further elucidating the proliferation and differentiation patterns of renal stem cells using this
mouse model, it is believed that the realization of renal regenerative medicine utilizing a "urinary
tubule regeneration system based on renal stem cells™ becomes possible.



Label-retaining LRCs

Maeshima A, et al. 3 Am Soc Nephrol 14: 3138-

3146, 2003
LRCs (X%ED) LRC
a7 e R
5O @
e r " 6"'“ : fo LRC 22222
oo STAL T Bt — BB — @)
)‘:;,, A";f% A,A / ’
b/ @\ D Wz T l
BT n DR O
©0 N BHBEYY «— C®O0GD) +— O
IR Lot s o)

(Epithelial-Mesenchymal Transition: EMT)
Yamashita S, Maeshima A, et
al. 3 Am Soc Nephrol 16: 2044-2051, 2005 N Ca
Mishima K, Maeshima A, et al. Am J Physiol Renal Physiol 304: F665-673, 2013

Invitro LRCs
Maeshima A, et al. 3 Am Soc Nephrol 17: 188-198, 2006
LRCs Miya M, Maeshima A, et al. Am J
Physiol Renal Physiol 302: F694-702, 2012
LRC
v
LRC [ - - ]
T




Doxycycline Histone 2B-GFP TetOP-H2B-GFP GFP

TetOP-H2B-GFP Doxycycline DOX Histone 2B
GFP Doxycycline
On Pulse Off Chase BrdU
GFP 7
20 GFP
GEP Turnover
i DOX! +DOX | -DOX |
i i (Pulse) E (Chase) i
DOXi%E | ¥ g d
Histone 2B- ! ! ! !
w20 @I® © O
( O
- DR GG
O Os
DOX TetOP-H2B-GFP GFP
TetOP-H2B-GFP DOX GFP
GFP 1A
TetOP-H2B-GFP GFP
DOX TetOP-H2B-GFP
GFP GFP TetOP-H2B-GFP
1B GFP AQP1 GFP
NCC AQP2 1C GFP
DOX 1D GFP 80 AQP1
1E
A B Doxlabeling
24 hr 72 hr
DOX
ol | | |
e A
GfFP- O — O
: R
mCo
40 ooM
oM

30
20
10

0
8hr 24 hr 72 hr 1 wks 2 wks 3 wks

E DOX labeling
%A 100
(SN R
al 80 o—O—0—"—°
L o /
2% O re
§ a 40
9 9
S
el 8 0 L ! L L L )
g 2 8 hr 24 hr 72 hr 1 wks2 wks3 wks

DOX labeling




GFP

DOX 1 TetOP-H2B-GFP GFP
4 8 12 TetOP-H2B-GFP
AQP1 GFP 2A 12 GFP THP
calbindin AQP2 2B
GFP 2C
A DOX labeling 1 w
T No chase 4 w chase 8 w chase 12 w chase
5 r T
Q
—
o
o
<
o
L
o
B GFP AQP1 C
o 40 mCO
@2 39 ooM
8 s =11
E‘Q 20
o 6
“5% 10
jeiys]
- 0
e 0 4 8 12
- Chase (wks)
CaldindinD28K
2
DOX GFP
TetOP-H2B-GFP GFP TetOP-H2B-
GFP DOX 8
DOX GFP 1
GFP 2—~3 3A
1 GFP 3B GFP
A DOX pulse 8 hr
Single Duplicate Triplicate
@ e®
g .
B 9] 5
3 g 107¢ 3 [
§ g 8 | % 4
< > < =
g3 23 i
.%”g § g 4 58 2
& é 2} E 1
© © 0 6 0
0 1 2 o 1 2 0 1 2
Chase (wks) Chase (wks) Chase (wks)
3




GFP

TetOP-H2B-GFP GFP 8
12 18 TetOP-H2B-GFP 1 DOX GFP
DOX GFP

4A GFP 4B

GFP AQP1 GFP 12
8 GFP
GFP
4C
A Dox labeling B

12Mo_

A b

Ratio of GFP* cells to
total cells (%)

CalbindinD28K

TetOP-H2B-GFP GFP
Turnover



4 4 0 1

Nagayama lzumi Takayanagi Kaori Hasegawa Hajime Maeshima Akito 12

Tubule-Derived Follistatin Is Increased in the Urine of Rats with Renal Ischemia and Reflects 2023

the Severity of Acute Tubular Damage

Cells 801 801
DOl

10.3390/cel 112050801

Shimizu Sayaka et al. 27

Initiation of renin?angiotensin system inhibitors and first complete remission in patients with 2023

primary nephrotic syndrome: a nationwide cohort study

Clinical and Experimental Nephrology 480 489
DOl

10.1007/s10157-023-02331-3

Yamamoto Ryohei et al. 35

Time to remission of proteinuria and incidence of relapse in patients with steroid-sensitive 2022

minimal change disease and focal segmental glomerulosclerosis: the Japan Nephrotic Syndrome

Cohort Study

Journal of Nephrology 1135 1144
DOl

10.1007/s40620-022-01279-2

Nagayama lzumi Maeshima Akito Nagata Daisuke 12

Urinary Activin A: A Novel Biomarker for Human Acute Kidney Injury 2022

Diagnostics 661 661
DOl

10.3390/diagnostics12030661




Uromodulin

65

2022

Mg

Ca

52

2022

1gA

65

2022







