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Development of an optical control technique for RNA-targeted CRISPR-Cas systems
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Genome editing involving DNA cleavage reactions is an irreversible reaction
that permanently alters the edited DNA function, making it unsuitable to control biological

phenomena in which biomolecules are intricately involved in a spatiotemporal manner.

In this study, we developed a light-regulated RNA-targeted CRISPR-Cas system as a spatiotemporal
controllable RNA editing technology, based on the Casl3 protein from Ruminococcus flavefaciens
strain XPD3002, which can be light-operated and used to control reporter genes and endogenous genes
in a blue light-dependent RNA knockdown of reporter genes and endogenous genes. In vivo application
was also verified. RNA knockdown of reporter genes was successfully achieved in mouse liver.
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CRISPR-Cas9 ¥ A7 AMWE SIVTLRE, 7/ AMREBITOFENEHITEA TR Y | EmBly:
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RNA T-¥0%. BRZeMp02 M nf L <. KEELZ LW E WS RIERS D, /-, A7 74—
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CEEND, ZOHAMBFE ZFILX, RNA DEAIPEES X HT L LAGDE 5D Z & T RNA
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7 DEREIT, RS DNA DY SR 2 £ 5 R Al 72 5 CTH 0 | bk L7- DNA OFSHRE & H/A
ICEZTLE D, ZTOD, FAERES T RFZEMICEMECBE 53 2 EmBl R 2 B L, &l
2 BRI N2, —H T, RNA XA TH Y | X o X EOKEHR E L TCORE I T
<. RNA BEN, FFEDOHIECHER O T, Wix L2 ERBEZZLIHETND I & T, BEMEE
O R R ISR & W o T2 AEMBIRITIEL BI5- LTV D DT, RNA OFEHEE & R ZE [l R B9
FAEHNHIHE 2 Eeffi PR S M TH D, £ Z T, ABFFETIL, RNA #E)%I CRISPR-Cas ¥ AT
LTH D Casld X /37 B O & &5t THAET 5 Hil7 (PA-Cas13d) DBRFEZ1T9 (K1),

O FIZEABRNAD /v 7 B0 v Of i E LR — % — 3 L OWNEEE T TIT 9,

@ <~ AEENIZB TS IEFERNZ ) > 7 X N ATRERGEES 5,
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AR TILTE T, Casld DHENIEDRZE Z1T 9, £ D7, Ruminococcus flavefaciens strain
XPD3002 f13kD Casl3d I H L7z, CasRx (2% B U7 FRHIIR LRI CEVEMRT 2 &R0
Casl3 O TH/INUTHY , AL v F XU RITEEELTHTT JHEtEY A LA (AAV) X7
A — T TE D720, fERMARSHZ B L- L 2 ISk b TH S, CasRx DENT, 2
EIS T & XTI RNA RIS 2 Ri7- 3, HEXBE L2 & 204 RNA FREIEMHEZ IR0 R4
N TIT O, . DENLEORFHIMESEEEZ S 12T 923, Casl3d OEEIIHA L NS
TWRW, L2ovL., [AFED EsCas13d 127 7 A A& TS L D2 EEDRHE STV 5 (Zhang
et al., Cell 2018), EsCasl13d M43 (PDB ID:6e9f) & 7 3 / BED—¥kiEF% CasRx DT I /g
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EIZ, in vivo TORIEEIT-T= (X 4), ~ 7 ADRERH 5 PA-Casl13d & crRNA, L3 7 =
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5D LR TE T (60% T V),

Target_Dark Target_Light

16000 [ Dark
14000 B Light

60%

Luciferase activity (a.u.)

Target Non-target

4 =T ZAEENTOHFONEFERNR RNA /v 7 X7 D FAfi, Target_Dark, Non-
target_Dark, Non—target_Light & L#& L T, Target_Light TIXBHAZFICAFIE CONL Y T =T —
TORNPMETFT L TNDZ ENDND (X 4 Ello~ o AFEEHOGE), LR %2HEl L7Zon
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