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A Review

Physiological Roles of Rhodopsin Phosphorylation and Dephosphorylation
and its Relationship with Retinitis Pigmentosa

Hiroshi Oguro
Department of Ophthalmology, Sapporo Medical University School of Medicine

Abstract

Light signals are converted into electrical signals
by vertebrate photoreceptor cells, and the generat-
ed electrical signals are then modulated within
retinal neurons and brain. During the visual trans-
duction precesses in the photoreceptor cells, there
are basically three functions. That is, () photoex-
citation, 2) quenching of the photoexcitation, and
(3) adaptation. These functions are precisely
regulated by enzymatic cascade reactions. Quite
recently, it was shown that rhodopsin phosphoryla-
tion occurred at different sites with different
kinetics, in vivo, and this may be a control mecha-
nism for both quenching and adaptation. Further-
more, autosmal retinitis pigmentosa (RP) with

rhodopsin mutation at 296 Lys, which in the binding
site of 11-cis-retinal, showed constitutive activation
of guanosine 5 -triphosphate (GTP) binding protein
and no rhodopsin phosphorylation by rhodopsin
kinase. These observations suggest that rhodopsin
phosphorylation and dephosphorylation are critical
for understanding visual transduction and patho-
physiology of RP. (J Jpn Ophthalmol Soc 100 : 575
—581, 1996)

Photoexcitation, Rhodopsin, Adapta-
tion, Phosphorylation and dephos-
phorylation, Retinitis pigmentosa
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F DN %2 BAITE S, T2 OFFOE 3R 720 % 35
L7z, VI TEI N ERAITE 201, 2hb 4
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BN OEMPIOEE L, KELLRD 322 HiT o
na, @ el e s @A L ESES cERT 5 (#
HE),@ HZ 5L BT S4B NER G
L7 OICHBERE B IR L, ORI fiF 2 5 (]
B I, @ ST O BB IO IE L, T O REE %
HETY 5 (HR), 2055, O HHEE L@ 7 O LR
O THEECEL TR, IZIRREZ TIKHEO L ERST
WL b b, SRS ST R EE T S
NREEAED R 7Y sy 2 &, MR o6
PRI ET 5. R, ChBGCESEHE, vA L
VAT 7—E2RL2cFEHbES €2 L Hil3EGD
adenosine 3,5 -cyclic guanosine monophosphate
(cGMP) BEAEWR L, B Lo cGMP &EEF + >~
FHIEASHT 2 (RETEENOFE) . — 7, HEEOF I
g R Ayt —¥(RK), 23 Tus{ )b —
¥ C(PKO) iz L DRt s iz o F 7y il ta g

el

HiEsE 100%& 8%

BT VAF U8k EHHE, B SHEL L IFEITI3)
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HELED L OTIRE TR L RIVE DRSO MR
EHRIERE L B TH 2 Z b Tw b, B, &
HoMD SN —FiE, 0 F 7y OB EHEE O
L7220 T L, SO NEG O 5> T I 53 2 &
WOBEERRH LY. £, 0 F 7y VBEFOREDE
HTh s HEEEFEEEO—FHIcBW T, u F 7y Ok
AL ORESHIIEE 50 5 L v o BBREL RS G §4f
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IV F R

~ LFF—ILEEESERNAL

1 70 F 7o ntEis & BEREIE.
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E 51T, ZHBEOHE E BUKEE OB 5, 8 K 7y
YDLODTED a~) v 7 ARG TG A EE
TEOHLHETH D 2 EBHEE S LTV 5299, Nathans 59
He P OBRABFRVEO—-KEGE2RE L0 R
0, EEOBHYWES S TFEY AT HRIC L D XL ICHE
Az, IhoEHPEORER, 57 Ry ) R E
FRFLAD) U UZERODZA LB TEUOME
T, 8 H Ll E & % guanosine 5'-triphosphate (GTP) %
BHHERRZFROELABETHL. 0 F 7Y >ON
AR 43 13 PRI E~, C R e B~ L T
W3, u F 7y SR idkr 2BRREBEEMHSED 5
59 bbb, NEKED Met BEiZ 7 Fv1b& h, 2
#FE 15 %FO Gln FeFEIC 3RS L Twa, 110 & L
187 &HF D Cys BE L F, 3 FHssHEETORBEN T
3 EEES ST 5 296 HHO Lys B3z 11-3
AV FFr—ndByy 7EEEELTWS 3IES LUV
314 FD Cys BT IZ /SN 3 F VEBBES L, Z 055
HEEFEELTWVWLILDEHEZLNT WS, BEEE N Z
tice F7y Ao RBEHEEAH,GEA
HOM KAKRY AT F—F9O, 0 R FyvEt—
17, guanylate cyclase activating protein(GCAP)'®,
p26' i bBUKEOBIIREEMHS R I Tw 3, C
KD ) »BLUAVA = VEERZo F Ay —
Yok v gifgbain a2,

2, OF7oroigbs & UBEEE

U B AR IO IR I O 2 B A5 YRS 1
b F 7z iR L S LT v 229098, F DR TR b 3
MEREEhTWwiDNa F 7y ol th s, 1970 F
RETAC 3 DO 7V — 7 H0EIZFEIRE I, Hdfa Rk
HYEo F 7y otk Z L 2R
L 722024 Kuhn®?33%P TZ L & Wiz g 2 NI
SL7HzVERWT in vive THEERENICO R 7y >
DL S L USRI SE I > TWnwa Z E2FHL
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EHE S MR N u KAy RO LB E
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