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Investigation of the role of longevity genes in the retina using genome editing
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Age-related macular degeneration (AMD) is an intractable ocular disease that

leads to blindness, and the number of patients with AMD is expected to increase rapidly. In this
study, we targeted sirtuins (SIRTs) and KCNJ13, one of the potassium channels in RPE, among the
genes thought to be related to the function of RPE, and aimed to clarify the effects of these genes
on the function of RPE using genome editing technology. As for KCNJ13 gene, we found that the KCNJ13
gene in IPS-RPE is regulated by genome editing, but not by genome editing. Since the RPE is
essentially a monolayer epithelial cell that forms tight junctions and functions as a blood-eye
barrier, the deletion of the KCNJ13 gene may affect other RPE and retinal functions. Therefore, the
deletion of the KCNJ13 gene may affect other RPE and retinal functions, and may be involved in the

pathogenesis of AMD.




(Age-related macular degeneration, AMD)

, 2 ,
AMD ( RPE) ( )
,AMD VEGF ,
VEGF
(3000 7 ) ,AMD s RPE
,CRISPR/Cas9
( )
) AVP
( AMPK) ,RPE AMPK AMPK
RPE
RPE RPE
AMPK
( SIRT) RPE
Kir7.1 KCNJ13
, SIRT KCNJ13
RPE s RPE
,AMD
1) iPS SIRT
iPS (454E2 ) guide-RNA
iPS CRISPR-Cas9 SIRT1 iPS
SIRT1 iPS RPE(i1PS-RPE)
2) iPS KCNJ13 RPE
iPS (454E2 ) guide-RNA
iPS CRISPR-Cas9 KCNJ13 iPS
KCNJ13 iPS RPE(i1PS-RPE)
3) KCNJ13 iPS-RPE
KCNJ13 iPS-RPE iPS-RPE 1 1
iPS-RPE  KCNJ13 iPS-RPE
4)KCNJ13 iPS-RPE
Annexin Ethidium
Homodimer
1) iPS SIRT
iPS CRISPR-Cas9
W OWI-+KO KO KO Ko KO Ko KO KO KO
SIRT1 iPS

sirr. e e it i ol e i O o

iPS B -
1:PCR B3£EH (WT) :3000bp SIRT1:E{z 7K $H (KO) :1100bp

( D SIRTL iPS RPE



SIRTL iPS ( 2) RPE

RPE
iPS-RPE
XI2: gpsm ips wna SIRT A5 -/ HUS iPS MRS
2) iPS KCNJ13 : :
RPE
iPS CRISPR-Cas9
KCNJ13 iPS-RPE
KCNJ13
iPS-RPE iPS-RPE
« 3
3) KCNJ13 iPS-RPE
iPS CRISPR-Cas9 KCNJ13
iPS-RPE KCNJ13
iPS-RPE iPS-RPE
«c 3
iPS-RPE
[X]3: mmiPs-RPE KCNJ13B{ET R MIPS-RPE
RPEG5 RPE sl
« 4
KCNJ13 iPS-RPE RPE RPE ( 5

4)KCNJ13 iPS-RPE 3D image
KCNJ13 1PS-RPE ; --
IIIIIIIIIII!!IIIIiiiIIIIIIII

FEDIPS-RPE

iPS-RPE (Annexin
Ethidium Homodimer )
KCNJ13 § 3D image
iPS-RPE Ethidium Homodimer g
K
N
S > <
§ — —r
KCNJ<13 6 7> AT =)VI\— =25 ym
4:KCNJ 133 =K 48iPS-RPED ZE H L 7= Ak 51|
iPS-RPE X J13E = i Z2H a
RPE'RT SIRT X5 : 1 PS-RPE (D 18 5L 6 - Wi 514
SIRT
iPS
iPS-RPE
SIRT
iPS
SIRT
KCNJ13 #54 WiPS-RPE KCNJ13REF RHAIPS-RPE
iPS-RPE KCNJ13 iPS-RPE
RPE
KCNJ13 RPE
AMD RPE

KCNJ13 RPE



[X16 : KCNJ 13315 F K $2iPS-RPEIZ 5 1) % il 5

54 RiPS-RPE

KCNJ13®{EF R MiPS-RPE

[X|7: KCNJ13i&{5 /K fHiPS-RPEIZIS 1T 2 fllfinIE

—

FER  KCNJ13RE
iPS-RPE  iPS-RPE

Ethidium Homodimer llI

BiEfa DO / 1185

- N W s O,

o

BHER  KCNJ13RIE
iPS-RPE  iPS-RPE

Annexin® d*
B0 / 11R%

*%:p <0.05 errorbar: SE



1 1 0 0

Kanzaki Yuki Fujita Hirofumi Sato Keita Hosokawa Mio Matsumae Hiroshi Shiraga Fumio 61
Morizane Yuki Ohuchi Hideyo

KCNJ13 Gene Deletion Impairs Cell Alignment and Phagocytosis in Retinal Pigment Epithelium 2020
Derived from Human-Induced Pluripotent Stem Cells

Investigative Opthalmology & Visual Science 38 38

DOl
10.1167/iovs.61.5.38

1 0 1

Yuki Kanzaki; Hirofumi Fujita; Keita Sato; Mio Hosokawa; Hiroshi Matsumae; Fumio Shiraga; Yuki Morizane; Hideyo Ohuchi

KCNJ13 gene deletion impairs phagocytosis in retinal pigment epithelium derived from human-induced pluripotent stem cells.
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