u

) <

The University of Osaka
Institutional Knowledge Archive

Neural retina-specific Aldhlal controls dorsal
Title choroidal vascular development via Sox9
expression in retinal pigment epithelial cells

Author(s) |7%mk, B2

Citation | KPrKZE, 2019, {Et:m

Version Type

URL https://hdl.handle. net/11094/72554

rights
POEBLRWERLIH D ERMABEMRRAERL
7., EXICRATEORBTOEN =L TWWE
Note T, EXDOTHAE THFLEDZEIE. <a

href="https://www. Library. osaka-
u.ac. jp/thesis/#fclosed”> KPR KZEDIETF/ITIC DL
K/DETSRCEI W,

The University of Osaka Institutional Knowledge Archive : OUKA

https://ir. library. osaka-u. ac. jp/

The University of Osaka



[Format-HO07]

MXBFEORBROEFTRUCEIE

(HAFEKa) ®E B

(1) K 4

= B KRRERE o\ ﬁi: ~
\ —
TR M &

BB KRS %;/}W‘) 9
Al B KRR ,7:;“\ ";—%—\w //1 :g =N
WLEEORENEE

AIFIEE, BRERMIMORE B SV TBREFHRE~ T AR LU MIEEAIEE B TR BRI ER S
Bhi-fgRiL LT, fiflgF A XA E2HATHL0CHS, ZHRETOHNT TR, WEEEIHE EEERERPE) X
04 EN B ME RN ERE F(VEGF) M IRSBIA 23 5> WHREE SN TOER, FTORBREMNEMIILFAD
SAAMTEL o TR ok, B, BETELEEND LF /4 CEBERPEICERA L, BEETSox9%
M LTVEGFOA I 2 T 5 E CIREIEREEZHE L Tna 2 2tR THH THE Uk, IRSEERTI 24
F ORI MG ERTEORNEHEORECERTIEELBETHY | RN IR ICHBRECERRETH
B, B BIICEENC S & FIAER b AR SERAS R L U OB IR, R E IV T b EBR
MICBWTHLREREZRLFSb0THY, PRI EMLETILOLED D,




[Format-P02]

mooX O RNo® 0 B OF
Synopsis of Thesis
K& wik B
ame -
2 SR A& Neural retina-specific Aldhlal controls dorsal choreidal vascular development via Sox9
mmTit]e expression in retinal pigment epithelial cells (FREHABIZ R MY /2Aldhla V3B A% L
M TOSoxIDFEHRZM LT, R DRk IR i 8 72 2 i 2)

MXAEOEE

(Purpose)
Vascular endothelial growth factor (VEGF) secrefed from retinal pigment epithelium (RPE) cells directs
choroidal vascular developmeni. However, the regulation of VEGF secreted from RPE remains incompletely
understood. We found that A/dh/al null mutant (4/dkfa/”") mice show choroidal hypoplasia in the dorsal
reiina. Since Aldhlal is responsible for retinoic acid (RA} synthesis, we studied how RAs control VEGF
expression in the RPE and invesiigated the role of Sox9 in developing RPE cells for normal choroidal
vascular development

(Me thods)
Developmental [lat mount immunohistochemistry of RPE and choroids was performed with Z0-1 and
Endomucin aniibodies to visuvalize RPE and cheroidal vessels, respectively. The VEGF ol RPE-choroid
complex of embryonic (B} 17.5 wild tvpe (¥T) and A/di/2/7" mice was quaniified by ELISA. RA-dependent
VEGF expression was examined using primary RPE cells on Transwell membranes. The immunohistochemistry
was performed to detect Sox9 in vertical sections of WI and A/dhia/”" rtetinas at E12.5 and E14. 5.
Next, we generated mice with a conditional deletion of Sorf by mating eilher JyrCre (Soxr#™-K0) nice
or Paxf-o-Cre {Sox#i%-K0) mice to delete Soxr# in the developing RPE and neural retina. respectively
Furthermore, we altempted to rescue the choroidal hypoplasia of A/dh/a/* mice by restoring Sox9
signaling using Cre-inducidble Sox$overexpressing {(Sord*2-0F} nice.

(Results)
Choroidal vascular density in the eves of neonatal and adult A/dh/a/~" mutants was significantly lower
than that of WT, indicating reduced vascularization. VEGF levels in the A/dhfa/” RPE-choroid complex
was significanily decreased. RAs significantly eshanced VEGF cupression toward the basolateral side of
primary RPE cell. The Sox9 intensity of A/dh/alf RPE cells was significantly lower than that of WT at
Eid. 5. In Sor# K0 mice, we found choroidal hypoplasia in the dorsal region which phenocopied A/dhfal
“eyes. Conversely, Sox#*1™-K0 mice showed no hypoplasia of the choroidal vasculature, indicaling
that Sox9 expression in the neural retina does not affect choroidal vascular development. Sar#-0F
mice recovered the phenoivpe of choroidal hypoplasia in the dorsal region

(Conclusion)
These results suggest that RAs produced by Aldhfal in the neural retina directs dorsal choroidal
vascular development via Sox9 upregulation in the dorsal RPE cells to enhance RPE-derived VEGF
secrelion




