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<ARE YT >
azy MY —¥— B R BK
EFELHRE PD B AR %

[ oF 75 4 22 ]

WHfFE L = v b Tl AIRKED TS BR T CHFFEBRF L 7= il R 1[0 BEA SR (i
AFM) ZAEMEZICACIGH L, BT TR 2V A7 ED X4 F 3 7 204 % -4l
DIFENCHE S TRREZEA L 2 F /) A— b AR T =, 22D, FEH ) B O RO RE © BhidjiRE
T2, BONZRVYANIEDF ) ZAF I 7 A% F AL v OEECCTT 22 & T, £
o7 HOFEIERE O, o i, MillotiE L BiRtiIc B T 2 HEEZHO T 5, A
b =BT o F ) BRI, HilzhF /) SAFH ATy ROMEREELE Y, BEE
FHEOBPEICET 2R MRANA AT 7 ) v —DRIKEZIRT Z LB IN S, Yk
=y bTIE, FCUTO4 oo EHEICEH D M, (1) 5o - 2HIcEbIA R E v
NG OEMACIREER F ) A7 — AT T A2 ik 0, EOBK - THE X Vo 2H
LNV CHREST 2, (2) X204V —L4% DNAEGXVANIEDF ) X4 F I 7R, &
FIEABERICIZT ) LREOREEF ) AT — A TIRET 3 2 Lic kb, EE T REH
HEERE DAL, 7 MREICHE T 2 a0 TFERER 2 S 2ic 35, (3) BRI
CHET DL v N2, FRic, AF Vv RY 7oAV F v A A DT EIREICBIT 2 K4 7
HIEHERE (V7Y MG, BENL. RER L) ZEHT 2, (4) FHNORAETT 2 R
ATV, BAKBED 2 2 v 7 BoF B2t d 5 2 LT, BADKEMHICE T 2
FOHTHY 72 EEERT S 2 B RS 5,

<2023 FOMFFERE, ERRIL>

(1) Bz v s “Ca/hney ) vk 7 e 74 v ¥ —F1 (CaMKID) DM
LIRBEIKEII R X F— X F AL v DF ) XA F 3 7 2B

S RE DECIE - FH ICEE R EE 2 B2 d & v o8 7 CaMKILIC FHEAFM & # ] L, Ca®'/
ANEY 2 ) v (Cd¥'/CaM) DfEc. BL U, UV vEELiIc X WAL 5CaMKIID ¥ F—+ F
AA v OREEEA RS 2 2 ST LTz, ZDOFER, ¥ F—¥ N A4 v ol &)
Hix, &Y vIEBREBICIKEFE L CTRESCE(LT 22 L3 h 572, FFIC, CaMKILIZS A
2200 VLA b ED B 20 vERLCE R oA L MR GAE) ICEETH
HLEZLNTVEN, ZNZ0D ) VLY A % KIE L 72 CaMKITZA BRI L <&
AFMBIZE Z A L. B 00E~D ) VLA, CaMKIID ¥ F—+ F X4 voF) /) HEEIC
B B W2 A & & 230 h o 7z, AL TR L L 72CaMKIT 1 » F O b e . BED
RN CoOZEE) L DR EZ &b, CaMKIIZ b D BEEK & B sHIicBE ¢ 3 #i 72
75 TVEEhBERS % $208 L 7 [Tsujioka et al. Sci. Adv. 2023] .

(2) eXbYNY T Y FH2AZIDDNALEDHFENRATA T 4 v 7EHROFEA
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ERAMYEVANIEHADE XA R v NY TV R THBEHAZLIZ, BERBRYT Y
P —FEHIRICER L, DNAOHEEEMIC G 32 2 EAMEINTWE, 2D~/ T, ~7T 1
7 1 =5 v CDNA ARBEYIMERA ICEEMICRTET 2 2 L dE I N TH Y | IEIHNICDH
B35 LtEZ2ONTwS, INE TOEMEEBEIS, HZAZIX 7 LAY — LITIFEEK
DX VLAY —LlE (DNALETe 2 b vy \BHRONES R D) BFEET D &
NTWR, ZOXAF I 7 RIAHTH 72, RfFFETIZ, HZAZIX 27 LAY — AICE
WAFMZ B L, 03 UNTRI 2 e X P v \BEROHRENADNALEDO AT 4 7 4 v 7'
ROFHFULICHII LT X 510, H2AZ1DCKE 7 2 B AEROHMA~NANE XL 72 R T v &
VIOERRICENTS, HEMNGBDNALDZR I A4 T4 v VHRKPBEIN-Z L b,
H2A.Z.1 DNKYiE 5 EDNA L DM EFRAB A T4 74 v 7R E AL S & 5 BEEN 22K
THBT L Z#ESLHITL [Morioka ef al. Nano Lett. 2023] ,

(3) /N7 7 L% Y — v SaCas9 D DNA Y] WA o fiF B

T LY — N Cas9 & v o3 7 ODNAYIWIERE Ot — I e B2z Hfg L. 7 1 7 Bk
oY i/ IDCas9 (SaCas9) 1R L CENEAFMBIZ ZWH L, k4 0 27 v — 7 2 LLHiTH
FH L 72SpCas9DF / XA F I 7 REHIL 72, Z DR, RNARAKRICEWT, 22001 —
7SpCas9 & V bIEO WAEERZ L 22 EHFHOL T L, & HIC, DNAUIKIE 3 < ICRER
DNAD b fiRifid 2 2 & B 5 2212 L 72 [Puppulin et al. ACS Nano 2023] .

(4) BEESZWETF v 2D F /) BhRERIER

I RZEF ¥ A VTRPVIICEHRAFM A # A L. FEIFIPiAlI R 0 ) 7y FiEHIC X
Y 4 U 2 TRPVI DML AMIIESE O & O € 2 7L L 72, Z ofER, FEIFI O Ff-TE T T,
EoEPMAL, —H T, BNAIOTFEEF TR, O ERWAT 2L 2L LT, &
NoOFERIE, TRPVID T v AV Z S 2 EEEAL 0RO ¥ 23, Z OfRE & i Bl
LCTW5Z %A% T 2% [Sumino e al. PNAS 2023] .
<AL BT ROHEER DL >
(1) RREEBELFIE2 T - ERAET AL = v + (% UL) & o LFEF5E

HREAN > 7 FNCRBICEE R K & v o3 7B OMIEN B A 4 v ORGEZA % EE AFM
FHOCHARLT 2 2ilkAT, 7/ T4 A7 ~FBRL 250238 L, &
AFM BlE %17 - 7=,

(2) @RR¥OEDTFRATEE L L OHFEMFIRIC L D El AFM OEMGEFEBET L.
X7 LAY — LEEC X o8 AR R AR OBRETICEVIREE (G AFM 03
WeDWEHICL W EEERIENE Z LR WIREE) T, ZhoF/ BiEL2EIR TR
% FHERR ORI L 72,

(3) ®RKRFOFHEBIHEOWIEHE & OIEFEIFEIC LY, EE AFM TRONZ X Vo878
DEEEMTHT . BRI N-HHEZ L2y MD FHEIC X VHRI N 22N, 5
Bz, 2V 7 BOEHR AFM B MDEIRICK 2 12—y a viaAbE TR
MTACLEEZTEY, MiE AFM B2 clfF oz, XV 2807 1/
BEREOH E CHHEI ALVF —SIHAMAT 2 LIck Y, X0Fflihx vy I8
D FEEIENE O fEBA % H5 3 [Sumino et al. FCi%HEH 1o
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