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During human embryogenesis, a single fertilized cell develops into a whole body within 266 days.
The resulting neonate has every organ positioned correctly, indicating that this single fertilized
ovum contains a blueprint from which the body forms, including the kidney. Therefore, it can be
imagined that by applying exogenous pluri- or multi-potent stem cells in the organogenesis niche
at exactly the right time, a whole kidney might be regenerated via a normal nephrogenesis
programming. Previously, we generate the functional human kidney in rat by applying GDNF
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producing mesenchymal stem cells into the niche of organogenesis in growing rat embryo
followed by transplantation to the rat omentum. To increase the volume of urine from regenerated
kidney, we tried to use pig, however, we found that injecting the cells at the site of nephrogenic
niche of pig embryo before the ureteric bud is hard to achieve. In contrast, injecting the cells into
nephrogenic zone of developing metanephros after forming in the embryo is not very difficult even
in the pig embryo. Xeno-part can be removed by xeno-elimination system, which we established
previously, Therefore, we tried to examine the possibility of this alternative system. To do this, we
first establish a system in which the cells were precisely injected in the nephroginic zone of
growing embryo in mouse. At first, exoutero development system, in which embryo in uterus can
be harmlessly observed, allowing a time- and region-specific intervention, and we also established
the system, in which cells can be injected at the precise site and precise amount, called SAFIS.
Using this system we tried to inject nephron progenitor into the nephrogenic zone however, they
were bounced back because nephrogenic zone is full with native progenitors and could not
integrate in the native metanephros. Therefore, we further generated a system, by which native
nephron progenitor can be selectively eliminate by drug administration. We found that by
eliminating progenitor cells in the nephrogenic zone by genetic manipulation, external progenitor
cells may replace nephrogenic zone and differentiate into nephron. This nephron were further
integrated vasculature in vivo following transplantation. We used progenitor cells dissociated from
other metanephros but currently progenitor cells can be differentiated from pluripotent stem cells
like iPS cells or somatic cells, we are currently trying to use iPS cells for this purpose.

L. RO ~DFHEE
(1) =56 - HEEEFICRB 2m—% (HWNEE 6 fF EESE 1 )

1. Xinaris C, BenedettiV, Novelli R, Abbate M, Rizzo P, Conti S, Tomasoni S, Corna D, Pozzobon
M, Cavallotti D, Yokoo T, Morigi M, Benigni A, Remuzzi G. Functional Human Podocytes
Generated in Organoids from Amniotic Fluid Stem Cells. J Am Soc Nephrol. 2016, 27(5),

1400-11.
2. HEEFE. BEAE AT OBIR LS E~ AR Y BT RE IR O~ BIEBIIESEE. 2016,
24(1), 2-5.

A

RN MR, 2016, 4(2), 177-80.
W MO OFAEER - BRELE~OER. Bé

. BB T ZFETELEFEOmAE. AR
4. WATE, BEMRE. O LWEAEERRK 12 iR
BEHF. 2016, 80(4), 444-7.
5. MARE, BUEME. FAERROMEREEEKRICH BhEEE. Journal of Clinical Rehabilitation.
2016, 25(8), 804-10.
. W, BB BRI~ OBk, fEBRaNE. 2016, 80(4), 317-21.
7. IAARRE, BUEME. BIEREARIEOME L [ REE. Nephrology Frontier. 2017, 15(4), 28-33.

ol



(2) 28« VURTY T LEIIBITAHHE « RAX—RE

1. Transplanted Embryonic Kidneys as a Tool to Understand Renal Organogenesis, Oral, Yokoo
T, American Society of Nephrology Kidney Week, 2016/11/18, [E4}.

2. New Strategy for Kidney Regeneration Using DiSCAS:The Drug-Induced Specificity Cell
Ablation System, Oral, Yamanaka S, Fujimoto T, Tajiri S, Matsumoto K, Ogura M, Yokoo T,
American Society of Nephrology Kidney Week, 2016/11/18, [E4}.

3. Hemodialysis Patients-Derived Induced Pluripotent Stem Cells Can Be Powerful Tool For
Kidney Regeneration, Oral , Tajiri S, Fujimoto T, Yamanaka S, Matsumoto K, Ogura M,
Yokoo T, American Society of Nephrology Kidney Week, 2016/11/19, [E4}.

4. FAEBBICI T D RYRM S OMEE, O, MPME, RIBHLEE, o], B, 5 61
o] B ASBHTE F 2 RS - R, 2016/06/12, [EHN.

. BWEEANTEOS, PEE, BEFE, 5 46 b B ARSI RS, 2016/10/14, [EHN

6. MIEENTEE HK iPS MIIX ALY —L e LTHELTWH?, HBE, [IIfE—ar, |
PLite, AR, IAARE, [ %F 2 = A D AR, BURFE, 5 16 [0] B AP EE R R0 R, 2016/03/08,
[EA.

7. BUEEAERCEHAIC X LA, PEE, (iiE—RR, B, AR, AR, MY A LR
FEm, BUBFE, % 16 M AARHARERS2RE, 2016/03/09, [EA.

(3) TEERE DR - Hefrdahittz ) (x4 200 A

1. BlEEAEEROEBYCIC T 723 & IR, BUZRE, 5 46 Bl B KB IRE S HE AT RS 56 34
[l 3B RERR A2, 2016/10/08, [EA.

2. Jko TR EMV, BB R ~ RS B FAEER £ T~, BB, UEnEXEMSTR
ANBHFEIE, 2016/10/22, [EN.

3. BT 2 IR Ravaii 2 B U7 B AL OBSE, BUBKE, 5 24 BIANA A E VR R -
R—hF U7, 2017/02/21, [HN.

P

(4) Frafii



