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Abstract

RECERZHMPEREMBEWRZMRG. BECEDERTTFHELEARLIL B REHOBEEIORE
UALEND, ChSBRBRBHERNIEMEXTZIRETHD —FH, HORRGEMBER-N
TLWBREVSHBLERBREZE >THY ., ChZMALVELEEBERAEIr BERNATITDATY
%, TOHRT, TR IRTAVAEMZISAL, EHRBEORFHEERICEEDEZ NS
TRIET, REBEVRNIBONDENfNMETNTHY, EFFEZEHTVD, BRYE.
FASORTDEVS, HEYEORTD D EBYRAORTSVENAT VY REB L, KA
BIZKWGEUNVEZEFRLTAIFXTORTIVEFEVR LT, KROFEMEREOED
SEERL. FEICTFHUREETHHEME L THRL 2.

AHRTRHPLCEAWVWR CETHRY A ILICHIBERI U ARBEN TH B 11-cis-retinal &S &
Uall-trans-retinal D EBMN B MR EBU I D EICRIILE, COERBREAVT, FXZOR
TOUOBEFEALCKY) ., KRB L Bal-trans-retina NDEHALA EDXSICENLSBHE
ERIAZTBEOTVWD, Tz, TOTROXDZAXLE L TMMEEANL AN EEMFHE € i
LTWVW3, ChoMARRGBEEROBEPRKBEFRLICHEAIZENTHY, BEREEMKE
OREBE- THURBLICEESESELD,

There has been no preventive or therapeutic approaches for retinitis pigmentosa and dry type of
age-related macular degeneration; thus, establishment of therapeutic technology is demanded to
date. These diseases have a common phenotype such as remains of inner neurons in spite of the
lost of photoreceptors in the retina. Therefore, vision restoration technologies utilizing this
phenotype have been developed. Among them, optogenetic technology has been applied for the
purpose of visual restoration and has attracted attention. We have established a novel technology
utilizing chimera rhodopsin which is generated with a combination of microbial and animal opsins
and obtained to an ability to G protein activation by light stimulation. This novel technology has
shown higher sensitivity and preventive effect in the degenerating retina.

In this study, we have succeeded to establish an examination system to quantify 11-cis-retinal and
all-trans-retinal which are metabolites of vitamin A utilizing high performance liquid
chromatography. With this system, we have been examining the change of retinal isomerization by
light stimulation under the chimera rhodopsin gene transduction. Furthermore, we have been
examining to quantify endoplasmic reticulum stress in order to reveal the down stream mechanism.
These results will reveal novel neuronal circuit and metabolism in the retina and eventually will help
to establish visual restoration and prevention against degenerative retinal diseases.
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1. BREERREROBE

BEEREHCERUMGENEE I, REICEDEFTTHELARZLICRHOABEEIOMINEFEFNS, DT HEIERM
AT EAT HERETHLI—H. OBEREHEBILIRENTOAENSHBLE-RREREEEH->TEY . ChafBALE-RERL
HELAERNTITHOATNS, TR T ATz RTOAEMZRAL. EHBEREOREARMBRICLERESEE NS THIE
T.BEBEIRNBONSIENBESNTEY.  EETBEZEO TS, BERIE. FASORTIUEWNS . MEHROR TV LE
MEIOR TS UENAT)yREE =, RFRICEY G AU EEFHIETEXASORTOUEHBWSIET., HEDKIMTEERED
EASFRIRL. FzICFHMREE T HEMELTRFKL,

AL TIE HPLC ZRWBZETRYAIILIZHEITHERZIY A REIEW TH S 11-cis—retinal FELU all-trans-retinal D EEHI 71T
EREHEILTHEITHEYILI-, COERBRZREZANT, TASAORTOUVDEBIEFEAICKY ., HFIEIZLS all-trans—retinal ~DE %
EBREDESICERLIDIRERILEZITEO TN, T, TOTHRDANZXLELTMEERAN RO EEMFEHEEEREL T
b, CNOAERRITBEREOMEEOCREZH-ICHEETIIOTHY ., BELTHEEOREFTE - FHIREILICEELESE
AN

2. HEBRREROBE FEFR)

There has been no preventive or therapeutic approaches for retinitis pigmentosa and dry type of age—related macular degeneration;
thus, establishment of therapeutic technology is demanded to date. These diseases have a common phenotype such as remains of
inner neurons in spite of the lost of photoreceptors in the retina. Therefore, vision restoration technologies utilizing this phenotype
have been developed. Among them, optogenetic technology has been applied for the purpose of visual restoration and has attracted
attention. We have established a novel technology utilizing chimera rhodopsin which is generated with a combination of microbial and
animal opsins and obtained to an ability to G protein activation by light stimulation. This novel technology has shown higher sensitivity
and preventive effect in the degenerating retina.

In this study, we have succeeded to establish an examination system to quantify 11-—cis—retinal and all-trans—retinal which are
metabolites of vitamin A utilizing high performance liquid chromatography. With this system, we have been examining the change of
retinal isomerization by light stimulation under the chimera rhodopsin gene transduction. Furthermore, we have been examining to
quantify endoplasmic reticulum stress in order to reveal the down stream mechanism. These results will reveal novel neuronal circuit
and metabolism in the retina and eventually will help to establish visual restoration and prevention against degenerative retinal
diseases.
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