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Exploring optogenetic tools that enable transcranial noninvasive
photostimulation.
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A novel optogenetic method was first implemented in 2005. It is becoming a
crucial technique in neural science. Microbial rhodopsins are used as optogenetic tools for optical
control of electrical activity in target cells. The toolbox has expanded by selection and
engineering. This research is to explore the natural world, especially extreme environments, in
search of microbial rhodopsins that can serve as novel tools. Although we were unable to obtain
promising strains from the high salt concentration environment where was one of our initial targets,

we obtained bacterial samples from another extreme environments. Three colored colonies were
selected and analyzed the genomes. The nucleotide sequences of two of the strains were successfully
determined. The amino acid sequences presumed to be the microbial rhodopsins were different from the
previously reported ones but did not show new functions. Isolation methods was improved and can be
utilized in our future researches.



1971
1999
2002
40
SharkHR  PortHR
GFP
3
SharkHR
shark port

Halobacterium salinarum

Hr
cr
1977 H.salinarum
1982
1985
H.salinarum
2014 2
MIT  E.S.Boyden
SharkHR
(K206R, W214F)
Jaws Jaws
(632 nm)
Jaws
Jaws
HR



HR

HR
HR
(A max)
HR
HR
A max
A max
PCR
DNA GridION
DNA DNA
GridION
de novo Unicycler
blobtools
/
polishing polishing 21
chromosome 2,849,403-bp  plasmid 2,350-bp

chromosome (dna) NCBI nr blastn



Exiguobacterium mexicanum strain A-EM Exiguobacterium
84 %
ANl 84.3 %
DDBJ DFAST
2873 cDNA 27  rRNA 67  tRNA
939,180 939,926 747 bp
248
27.5 kDa 7
DTK DLINK
H*
DNA DNA
GridION
De brujin graph
Unicycler de novo blobtools
/ polishing polishing 124
chromosome 3,884,792-bp plasmid
191,973-bp 164,671-bp 29,671-bp 11,530-bp chromosome
(dna) NCBI nr blastn
Sphingomonas taxi strain ATCC55669 Sphingomonas 80 %
DDBJ
DFAST 4113 cDNA 9  rRNA 62
TtRNA
1,209785 1,210504 720 bp
239
25.5 kDa 7
DTA

DVVAK H*









