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Reprogramming/differentiation of the retina and new treatments for retinal
degenerative diseases
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Although methods to generate the retina from pluripotent stem cells have
been established, it takes time for induction. Another method, transduction of transcription
factors, CRX, NeuroD, RAX and OTX2, which is called “ redirect differentiation” , can produce
photosensitive photoreceptor-like cells (PLC) from somatic cells. Using this method, we produced PLC

from retinitis pigmentosa (RP) patient-derived fibroblasts. Downregulation of
phototransduction-related genes in patient-derived cells was restored by 4-PBA, an inhibitor of ER
stress. RP is a hereditary, late-onset, progressive retinal degenerative disease, where retinal
photoreceptor cells slowly die. To prevent progression of the disease, increasing strategies
including gene therapy, have been proposed almost in research stages. Cost-effective screening
system using such cellular modeling as shown by us may be useful. Another achievement was
improvement of induction efficiency toward PLC by newly developed polycistronic vectors.
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JER D 90%% (56 2 BHELEIE CTHHIHERICBIT 28 —Ch ML, 1 IG5 L EEIX
W T 5, EbNIZHEORAZ BIE L CRIEOFANZENTOI T E 72, ML 10 @S DK

. MG ERITRAEICAE L, HREF D 9 @05 D MR A S 2 D REI RS T D,
B FEER R D AL % &5 6D 2 MR R EVE TR, 20 H T b RN 2 &S 2 SR A3 28 M
T2, T TIZ, v 7 AR E O ES/iPS fillldn: btk > < Ty (Eiraku, et al. Nature,
2011, Zhong, et al. Nat Commun, 2014). MAMEFHEIZENAZES D LRV L SOBREL > T
7o

—J7 . R OMEE ML 22 & ORI (KRR L PRI D) ICEFEBEOEBER T B/imTEI vy 7 ALT
WATDHE 1~ 2lETRERMANGOND XA L7 -V TarT 007 TR EiT S B
S AU, T TITDMER, EER, #RfE | /Ml Ze &30 < BALTW D, AFZERERFE it & 13, CRX, NEUROD, RAX
O 3D G B IE % b MRHESFMIR SISEAT S & K 18 B TR S 4 5
BROMMZIZ L L 0TX2 ZMA 5 & KV ERIT/HMEFETE D L 2R o (Seko, et al. PLoS
One, 2012, Seko, et al. Genes Cells, 2014), FHREEAYIZERILFIREZR B b A M HAZHIIZ CRX 1 i
OGN T EET2EALESAICH, K 1R TSNS T 2 Sk oM e+ 2 2
L &R o7 (Komuta, et al. Seko, Biol Open, 2016), & 512, HAMHLAMIGOMERERERF O BREI 4
72 LTV DR ERGIRORE BIEEZIRINT 5 2 L2 Ko TR EREL< 25 2 L b D
77z (Komuta, et al. Seko, Biol Open, 2016), [ U H{E T, MM MERE RO EE HEMESS ) LA
MREEIT & > TEREA Ui 2 /0 (bFk s L AR M E 7 L 2 FRT T, BHoR 7 =—= 7
7R EWEHFRE T H D ATREME Y B o 72,

—F . BRIZET 2HEREE DR 2 (1 Ch HMIEEFELENE RP) IOV T, Y& ¥ —JFbt & i JEHT
OFHEC LY BARNF YOS (ar) RP BE O ETEFRINEE TN EYS THDH Z & FHCHEEDE
W2 FEEEIT AR NICHA ORIMAE LR R CTH D Z ERENT CFAL 24 F) . Pk 24 FEELRE S B
285 (EY ~EBFE 262 6] & LFRBFFEE O R FDOBE 209 4% Gz A4T1 #) TERAMT &
ToRERR 72 MRAT 24T\ BRE 2 RSN Z 87212 3 FEEOIRFIE A 52N 72 0 3 5 FEO RN H AR
A arRP O 3 ENZ R 5D Z £ &/R LT (Iwanami et al. Mol Vis, 2019),

Z 2 CHUAFTRE TIE, MEEAREMNO FEFKES T EYS ZBRAZRA T2 RP BE OB &
AV b VTar T Ik o TEMBMBTT VAER L, BEMBIC RS TEREEY (RNA)
EEAORBEMNTT5Z LIZE o T, RP OFFREEEIHT 2 & & BITHHAA A~ — I —DF% b H
L, BT T VBT 2ER G REY OFRNT IR REMRT O— B2 D Z EAVRIE S LTV e, T
bbb, B2 3D EYS BREGRAT 2EMRMIRET VO G ERAZRAT D EYS B
THRGEY D, BROFBEICL > CTRABICHMRINDIGELIZEAESRINTICHIANIZE EE D
LGAENDDH NN BRIZK S TAE UK 2 R OB FitOBE TR OREIC X > Toh
fig (NMD) 7> B HERATHNC S CRIIINICE G S hv, MO Z MBI G35 AIREMED R S 7z (Seko,
et al. Stem Cell Res Ther, 2018), 7=, XA L7 k- U7 ul T I 7L > CTER S 1A
fatkfifa L 72 7 ¢ v v a2 @i E v, #BEICEBLT 2EBAOP TR & S D E RS EYS &
(BT DOEGFEDOERZMNT L, C RO Z 5 72 DG FEW LR EIC S BT 505 N Kl 2 5
TG EM MBI RSB T 5 2 L b 6202 L7 (Takita et al. Seko. FASEB J, 2019),

AV - V7arI o7, S - KX S TREMOMRZED Z LR TX 57200 TIEAR
<, BT AMEFRVRFFS I, BRETAFRICBT 2HAM L RBIN T\, LOLARRL, &
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BRR TR A b L ABLFEFR OB K - THRBUR TR IEFET 2 2 L3RRV E S, MR
OMFBFEIT AR bV AREEES 2 Z &I (K2), (Rai et al. Seko. Stem Cell Res
Ther, 2022) AWFFEDRAAEREIZIE, 96 Y=L 7 L— b EHWEFEEERO 70 b a—/L bR L,
L5 (1) OMFFRICEM Lz, ()

t & ES MilaE AW MEFAORICE N T, S EIERMEOERE~OBEAMEEZFHI L, i
SRR O R M EFEICHF G T #B5 Lz, HIC, RYTVAMr=y I _XI X —DH

AN X DB RAOEGECS, bDB)— ML 2R a2 m EsE5 2 2@ U T, b MESHlazH e

M AFZE DR RIEZ RS Z LR TE D0 %, FERIRFAERSIER A7 ) —= 7 ~DJEHIZ
T, flx ORTFAZHONTORY L BE LT, (HEE)
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SESHBERFT IR Y R b 7 0 ORBIEZIRT 2 L BRHE Sz, W T LT, EYS & LRP5 & 0 iR T
PERP DIEFIREIZER L, 2D 2008 1% /) v/ T U N LT T 7 4 v a BN URIT 21T
ST, FOFREER, eys”s Irpd” ¥ T T 7 4 v 21TiE, MEESHNTED b, MRS E IR
Wk oT, ers”s Imps" B 757 4 v a®BTITHET A 7 VIZEP 5 rbpl s T DOREANEL
IR LTV Z ERbinolz, &HIT, Rbpl AT Lrps A & MBI EEGHIEOMWHEIZ LR
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(Takita & Seko iScience, 2020),
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