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FRKZER LA B 7 ) LHFIE B OB T L #5%, A E TS OfF5e s
M=%, AERE KPR PP A 2B OV RIS e B . (5 M KPR T o0 B B B 0%
i BRTFRESE M = TR - RFPPEE PR O S . LR KT AT
HEE R B IEET SR B . R AR LR ge T (L RS R B BME R SRR R £
EOILEMIZEIC XY . EES ) LAREFIT CRISPR-Cas3 (71 1) ZAEEKNTISH T 2#H -2 F
EOBRFICHK LE Le (B HREE ) o

ARFHEIL, CRISPR-Cas3 Y AT L& A v V% —RNA (mRNA) & L CHRE S/ Ki+ (LNP)
(mRNA-LNP : 7 2) (ZH#E L., RNICHE L5325 2 & TENBGR OBEB 27/ LRET D HIif
TY, ABEIOMIE T, FFIBICFERAICEZESIND INP 205 2 & T, FEEE O
R0 ) DRI O TR LE LT,

ASEHERE LI 7 o AV A LF 2 (TTR) BinFiX, R TELASND N T A A LT
BN (TTR) MEMELTTY IrA FELTERL, DIEOCHRICEE A2 b 7 6 3 #iatEER
BET AP AL F T InAg K=& (ATTR) (7 3) OFEKELE T T, TR OEAISIC
K DIBFNRDIH ST > TOE T2 BEAFERIT R HIM Ok i34 29 2 mGRE T,

AHFFETIE, CRISPR-Cas3 Z#5#k L72 INP #5925 Z &L T, ~ UV AFRO TTR &5 T %4
KNTCHEB:, v 77 7 b (BEE) LELE, TOME, —EoRE T, fkL CTid TTR &2
9 80% T8/ L, (MBHLERICI 1T D TIRIEE L L O, ZHIUCHE S ByrEfilachsr~rn 77
— TV DORBERH S NTIHE S E Lz,

IS OHIEL, CRISPR-Cas3 Z W28 L\ in vivo BInFIRFRIEO R AlfEM 2 /R4
DTHY ., ATTR OI7e b THOBEHERBE~DIEFIC L DN 5 Z R s ET,

AP R, 2026 4£ 1 H 5 HAFC. SEFR5E [Nature Biotechnologyl DA v 7 A VIR
TAShE LT,

BRENE
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7 DIREBMTIZ. WD L5 DNA IS AT CHIR L, B OME 2 W ETE 5
T, ZOHEWEBESCHTLHZET, MRADKERERL2BETEZEELLY, RERE
BFERELZDT D ENRARRIZARY £, BERBASHHAIN TV D F 7 AREEN
CRISPR-Cas9 I%, ~NH I DXL HIZ DNA ZHIlr L ClifnF4% / v 27 7 v b (W) +55ETT
23, BIWrt% O DNA 1R IEFE TP HIE . (Fr2, Hio Rl aFro % v X7 ERAE L 25 FThE
HDOBHDHA LT U — LB 7E 4) BRAETDHZ L, WMEFRRARFEHOHIFINREE 72> T
WET,

B RHRZ O LIZEED T ) ARESNT CRISPR-Cas3 1%, £\ DNA fHIK 2 HIFR T 54
a2, FFEBE T AMEICKECE S Z ERREARFLETYT, £/, CRISPR-Cas9 &~
TEWEMNESZ LT 57D, mOFEREZHER LT W & QI TT, T OREE,
CRISPR-Cas9 £ W ZE LB FHEHRA 7 X — 57 v MER (1 5) ORI TH
£,

S EIOMFFETIX, CRISPR-Cas3 ¥ A7 L&KW (in vivo) TERENDONRIINTYT / Ltk
S DL HEEFHIICHE L, BHRMERTHL M T AP A LF T ImA R— A (ATTR)
D= AET N EHANTEDOIBERED R 2 BIELE L,
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OMH N ARETT N, BHE G DN LECTRARMIBEIZITE D £ A, ABFZEIX. CRISPR-Cas3 2
K257 ) AREZANT TTREIEFFDHLDEEERNTRIFL TS E WS . BAREEL HIET
HLWT 7 —F 2 EIEL-BICKREREBERNDY £7°,

(FZEDNE)

AW TIL, ET VR TtrBE 1T EERNE T DA RRNA (crRNA) % 5% Et L. CRISPR-Cas3
\C X DT ) MRESRMEE R L E Lz, Z O R., ~ 7 A fTHIIE Hepal-6 (23 THI 60%
DENFET Ttr BIG T EIETE 5 crRNA (#2) ZFFE L E LT, Fio. GEMI7R T 7 ARHTIC
K OERSNTOmRmE (74 —F > NER) RRDOOLNRNT &R S 4L, CRISPR-Cas3 @
RN RERELE, (K1)
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100 Cass _ cr#z on-targel 1000 Casg _ G21 1 On,ta[gel ;;.:NAA ACTACAGCAGGGACA T-Reference

= - E=y —p o c 7-92,69% (1001 reads)
o H
T 80 S 800 ¢ 5100 [reader’
2 3 T-0.19% i? reads)
c 60 c - ¢ 3 AC A T-0.19% (2 reads)
S 2 600 POT129 (Chr11:72660541-72660560)
- 40 b GTAGCCATGCTGTAGATGT o-Reference
£ E o POT129 ) i
.g 20 ‘Polen‘Elal off-target g 200 o Potential off-target <
3 - 2 « POT
2 0 8 0
11234568 9101213151618 X 1224567 89111213141617 X
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KR L LC, BAERKRBRICH O ST 5 CRISPR-Cas9 & A7 A (NTLA-2001) % [a] U LNP
W LG LI Z A, H TTR OF LWVME TR SN Z—J5 T, 3HERERE ST
L— AR (IFM) I2 &0 WEERRZEMEDBWERA TR # X7 B snEz Lz, 20
IFM 2258 52 X7 g 1%, BB ATTR THE SN A ERM TR U LM E AL, 7IrA
NbT 2R Y A7 SR & E Le, —F ., CRISPR-Cas3 TIXZ DX 57 IFM AR &
NI SN, RetEo®lE) 5 CRISPR-Cas3 OEMMEIRENE LTZ, (X 3)

Cas9lcLBD1>IL—LZERE (IFM)

Mod%

AllgnedTSequence (ave) nanOLC'MS/MS Cas9 Cas3
CAGGAAGGCTGCTGATGACACCTGGGAGCCATTTGCCTCT 2731 250
CAGGAAGGCTGCTGATGACAACCTGGGAGCCATTTGLCTC  29.20 . 250
CAGGAAGGCTGCTGATGAC-CCTGGGAGCCATTTGLCTCT 6.1 o 200
CAGGAAGGCTGCTGATGAC+-CTGGGAGCCATTTGLCTCT  6.03 g g 20
CAGGAAGGCTGCTGATGACA--TGGGAGCCATTTGCCTCT 241 S 150 H
CAGGAAGGLTGC-———1-————CATTTGICTCT 155 H g %0
CAGGAAGGCTGCTG-———+-—-GGAGCCATTTGCCTCT  1.49 2 400 2
CAGGARGGCTGCTGATGACA-CTOGGAGCCATTTGECTCT  1.46 o 5

IFM#1  CAGGAAGGCTGCTGATGACA-—-GGGAGCCATTTGECTCT  1.25 % e N
IFM#2  CAGGAAGGCTGC === toem e CICT 147
CAGGAAGGCTGCTGATGACA==—-GGAGCCATTTGCCTCT  0.81 0 0
CAGGAAGGCTGCTGATGACACACCTGGGAGCCATTTGCCT  0.80 NN NN
IFM#3  CAGGAAGGCTGCTGATGAC+—-TGGGAGCCATTTGECTCT  0.73 & J;&“ & P
CAGGANGOCTGCTGATG—+-—-GGAGCCATTTGCCTCT  0.71 — WT & @ & §
IFM#4  CAGGAAGGCTGCTGATG-—+CCTGGGAGCCATTTGECTCT  0.59 *JI AV N ’,,é“ 3
CAGGAAGGCTGCTGATGACA-———GAGCCATTTGLCTCT  0.53 P ol N L, 5
IFM#5  CAGGAAGGCTGCTGATGA=4=~====-GC 053 Y e Ny "o
CAGGAAGGCTGCTGATGACA 047 L
CAGGANGGCTG=—==-— 047 N = i "\&
CAGGAAGGC——-——---+ 043 O, “X
CAGGAAGGCTGCTGAT-—-CCTGGGAGCCATTTGECTCT  0.42 [ ,a:u-m\j/(\
CAGGAAGGCTGCTGATGACA-———GCCATTTGECTCT  0.41 7~ ‘,/Q%b -\_ P
CAGGAAGGCTGCTGA——+CCTGGGAGCCATTTGECTCT  0.39 S ENT S YL IFM g
CAGGAAGGCTGCTGATGA-ACCTGGGAGCCATTTGLCTCT  0.35 CAE ;"
IFM#6  CAGGAAG——-—— —-—--CCATTTGCCTCT  0.32 N = J H
IFM#7  CAGGAAGGCTGC ATTTGECTCT 031 A X ¥ 2
IFM#8  CAGGAAGGC——

<11 030 - «:,g
osion ] Insertions WR@EW /\' e

~ Deletions

X 3:Cas9 SRE~TVRIZROONTEA VT L—LER (IFW)

F72. b N TIREETZFER LT 5 crRNA Ol ATV E L7z, b NI H Sk M fa ik
HepG2 TEFAf L 7-#5 5. crRNA (UT-05) (% CRISPR-Cas9 (NTLA2001) & [F%& D& FiRERIR %
IRLBNS, 77X =7y NER IR EINT, ZEENRGO THEINE L, (K4)

7.3kb

:Probe :
: 1.7 kb :hTTR-ex2 ‘hTTR-ex4
< > e
: 151bp  95bp a24bp 131bp g

/] : ; /i 7 n ,
77 f. SUTR 77 ve FUTR  frme
T Pp b PP
S [ B #NTLA2001

Probe hTTR-ex2 Ex1-2

deletion % (vs HepG2)

Relative TTR expression (2 24¢%)
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A FRBh Rk

ARWFTEIE, HAARZER S (JSPS) AHfFgr (GREEFE S : 23H00367) 35 X OVH A [E B 7T B R 1%
% (AMED) 45705 4EFE 3/E - MlaER - Eix e FEBINE{L 7 1 7 & [CRISPR Cas3 mRNA
INP X VT AW XBAEEN in vivo 7 AfREBRBEEBEOEE) (FEEHE S
JP23bm1223009h0001) D3z A4 52 1T CTHEf S v E L7z,

FAFE SR

(¥£ 1) CRISPR-Cas3

%2 < OMIE X, CRISPR-Cas (7 U A/3— « F ¢ X)) T AT L& METIL D MRG0 (L7 Pk
%2 2 CUWWEJ, CRISPR-Cas3 [ZZDOHTHL 7 T A 1 IZET HLK RO CRISPR & AT A
T, CRISPR-Cas9 & ITfEEHFEEN K& < B/e v £ 97, CRISPR-Cas3 (X DNA % JL#iPH 2D FIZ— 5
FHUCHIBRT D882 R D . crRNA (2 X DHEMESIERIR O R SRR W2, mWVRRRME & iR
AR R BN SNE T BUE EES ) AMREY — L E LTHENMED DL TV ET,

(7 2) mRNA-LNP (FE'EL S/ I -12 &% mRNA 57 U /X U —)
mRNA Z 5/ K- (LNP) (ZE A L, RN ORI~ 47D BB i 1T % kT4, COVID-
19U I7F LAV NTET Ty 74— AT, B HEY —/L (CRISPR-Cas9 K> CRISPR-
Cas3 72 &) ZIRNTHRIAIEDLT U ANY —L L THHINET, mRNA SCFIRR Sz & v 08
IR SIVEIIERAT Lo  BeEO @S WG N AIRE T, 4 BIOHFJE Tid, mRNA-
LNP %~ 7 A2 5 U JFFIPN CE 4% CRISPR-Cas3 MBI < in vivo 7/ LiREEFEH L LT,
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(JE3) FrTFrAVBALF T InA R— & (ATTR)
g CIESND F T AP A LT (TTR) EWO XU NTENEREL, TIvng R LTy
WCERET 52 & TCAELULIEITHEOHBEHEERTT, L7 IS =Y ALK MMREE 25| X
B2 LET, TR WEEZZELT HInHIES, TIR FEAZ IR T 2 BEENFZEA LI TH
FTHB, RIBIZIEE > TOERA,

(7F4) 4171 —LEHE (IFM:in-frame mutation)
DNA @ 3 HEJLHNL (2 RY) ZfRoTEEMHA « REDAEUDER, 22 T BEOFHAEDR
TENDTD EEICHE ST BRE SRR RO X VRN ENEEIND AREENRDH Y T,
A2 TlL CRISPR-CasOfREIC L A A v 7 L — ABERICH KT AER TR BB S —F.
CRISPR—Cas3 ffE ClIfH SN EHFATL,

(J£5) A7 % —4 v NEF (off-target mutation)
B LW (BERE LRV F ) AENGR S T ) ARESND Z & T, DA Exg &l
CTERENFEASINDARERN DY FT, BEFHEICBWVWTEBRED —2TT R, SFHO
CRISPR-Cas3 TiX, M7y AENTICE VHBWMEOH LA 7 % —5 v NERTHRHINEYE
ATLT,
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