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Molecular properties of visual pigments suitable for scotopic vision
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Firstly, to elucidate how the property of high thermal stability of vertebrate
rhodopsins is acquired during the process of molecular evolution of visual pigments, we carried out
physiological analyses on chicken green cone opsin knockin mice. We found that current fluctuation in
darkness of homozygous rods was considerably higher than that of wild type rods, suggesting that thermal
stability of the chicken green cone opsin is extremely lower than that of rhodopsin. Secondly, we carried
out single-cell recordings from isolated retina of a dark-adapted lamprey. Sensitivity of the lamprey
rods was about 30 times higher than that of lamprey cones and the kinetics in the rods were considerably
slower than those of the cones as observed in other vertebrate animals. Finally, we have introduced DNA
vectors to express mutant cone opsins in newt photoreceptors. We confirmed that the mutant cone opsins
were ectopically expressed in the newt photoreceptors.



ON/OFF

L S M1 M2

L
1,000
3
(n
@
A

o

1,000
L
L
M2
M2
@
©)

M2



500nm
1/2.5
460
@
2

(PA)

1/2.6

0.53 pA
0.22 pA

159 ms
145 ms

(pA)

30

®

122

189

IRES

Keisuke Sakurai Jeannie Chen Shahrohk
C Khani Vladimir J Kefalov

Regulation of mammal ian cone
phototransduction by recoverin and
rhodopsin kinase Journal of Biological
Chemistry Vol.290(4 2015
9239-9250

DO1:10.1074/jbc_M115.639591

Wen-Tao Deng  Keisuke Sakurai 12
Cone phosphodiesterase-6a '

restores rod function and confers

distinct physiological properties in

the rod phosphodiesterase-6[3 -
deficient rd10 mouse The Journal of
Neuroscience Vol.33(29) 2013

11745-11753
DO1:10.1523/JINEUROSCI .1536-13.2013



Key elements controlling the
duplex vision on vertebrate evolution
2015 3
20 >

Physiological analyses of mouse rods
expressing chicken green cone opsin

16 2014
10 7 2014 10 11

18
2014 8 22 8 23

Physiological role of M2-group cone
visual pigments on photoresponse in
chicken green knock-in mice ARVO

2014 5 4 2014 5 8

84
2013 9 26 2013 9 28

@
SAKURAI, Keisuke



