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Development of photoswitching proteins for optical manipulation of genes and
cellular functions
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As a core technology that enables optical manipulation of biological
processes occurring in deep tissues, we have developed a new photoswitch protein that can control
the function of proteins by red light illuminaiton, which is highly permeable to biological tissues.

Furthermore, by combining the photoswitch protein with DNA recombinase, we have developed a new
technology that can control DNA recombination reactions with red light, and have demonstrated that
this technology can control DNA recombination reactions in organs located deep within the mouse in
vivo by non-invasive light illumination from outside the living body. This technology can control
DNA recombination reactions in organs located deep inside the mouse (in vivo) by non-invasive light
Iumination from outside the body. This new photoswitch protein is expected to greatly expand the
applicability of light manipulation of life phenomena.
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7p, AREFEHITOER « SREICIRESIND Z &3, w7 AT PA-Cre (WFFEREZNAT
WFZE CTBA%E L 7= DNA KA X SOS O SEHRAEEN) & W ToWFERERE O 5l OWFFE T 6208272
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#MEE (Deinococcus radiodurans) DO7REIEZAFM (DrBphP) (2% H L7-. DrBphP i3zl
AIIZNTET Db Eo e ) ~ vy (BV) ZART- & LT IAZL, RESLEZRINT 5 &
EET M EEFF>Tnb. L, DrBphP O Z OMWEZ T 2FIH L CEESE Ry o3y
BoMx 2 8ET 2 DI3NEHTH 5. Eﬁnﬁi‘%%‘% X, REIEIZ XKD DrBphP OREEZ L% 7
ik L C DrBphP (Z#iG 322 "2 (LT, e/ 3—hF—) % T2 LT, REHET
FENT 2 AA v FZ LRI E %Fﬂ'ﬁ%ﬁf% HeEEZT. £z, CreloxP VAT AFINN7T U A
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O At e JLPRTE ' LED THEBS. (b) FEAIEICL->THHT DNA #18
Zenbirofs REREHRETT  zREARIYLLIIS—EREBRTIET 2RI,
DIGEDHRZ S L, RedPA-Cre  (c)b DEBOEMEN T FILEEEL
ISREFOHIN L 0 & 27 5005 46 5%

FHE < DNA M SO EBETE 72). & 512, RedPA-Cre & ik Red-CPTS &Nt~
7 ADRFIBIZEA L, £ SIFRIEICRENZBE T 5 2 & T, Wi d Sigesicsn
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