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(a) MGWE 696 Ei= olo] WolAg Holx 55% AA BUHL z= AmirZelobale] RuvC Ev9l, REC Ev
o), wx T 9Rs ¥dee N-Tg A9; 4
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s} = ol9] WolA|e Holw 55k Y BUA ¥ =

2 rEellobAl AlaE

o

AT+ 17
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A7 19
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A3 20
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(a) Fg=2 2, 118 Cas Ad=fwZolAl; 2



SIHS31 10-2023-0134543
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A% 52
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Ao} BIAS P =R TAHIT, 7] Z2F Jlo]= RNAE A7) TRBCL SAAF] oo A EEE
q¥ BA3 LS xetn

A7) ZAE 7hel= RNAE A EWE 252~2929F Aol 80% HAAS ztE A3 Ado] EAIELEE T4 Y
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A528 WA A548 F o= 3 Foll lojA, 7] FFE slo]= RNAE AEWE 211, 212, 215, 241, Ei
242 & o= Fhue}t Aol® 80% TYAAES ZE AEE 2FEAY, A9WE 211, 212, 215, 241, HE 242 F
ol= shite]l A AL Aol 80% TUPS 2 XM LS EFshe, W,

A3 57

A523 WA A54E % ol 3 ol QlolA, 47 E2E sfol= RNAE E 709 Jbol= RVA F o] htel
ZHLEHE NG9S E3F =, W,

A% 58

A E A TRBC2 SAAAES vyt o wA



SIHS31 10-2023-0134543

(a) = 2, 118 Cas d=7ZeopA]; 2

(b) 22H 7he|= RNAE 7] Aol =ishs 9AlE E3ets, 7] 2245 7hol= RNAE 7] <l=yraelot
Aot HFAE FAetes S, A7) 25w Thel= RNAE A7) TRBCZ Akl ool st s
e s Ads E3Feba

A7) ZZE 7tolE RNAE A EW T 338~3829F Aok 80% UL Zt= RAFE Ao EAIHEE FAEA

7] Z2hE 7lol= RNAE M AW T 293~337 F o] 3ol Holm 80% 5YUAES e HdES ¥, W,
AL 7 92 2, 118 Cas d=wZEdobAl= A1d A A9k = #1188 WA A228 F of
s = 1y

A58% E= AI59Fl oA, 7] Sl I EWF 10 = o] WolA e A
o 55% TUARE e AES EFete §F duEwEdotdE X3, .

(3

A% 61
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A58 WA A618 F o= 3 ol 9lojA, 7] 22E Jlo]= RNA= A EWE 296, 306, T 332 & o=
Shpel Aol 806 FUAEL 2E AAS mAAY, ALWE 296, 306, Et 332 F ol ahtel wA A
Au} Aolw 808 FUANS 2t BAH DS TS, W,

A7 63

A58 U AL F ol & el oA, A7] £AT Jhel= RVAL E 709 Tl RN F ol shbe] i

2 SEE MES 3k, W,
3T 64
AZo) A ANGPTL3 G AAHE vhyjsts oA,

(a) 8~ 2, 118 Cas A=FEFopA]; &

(b) %#t¥l 7ho]= RNAE 1 Azl m=SQiske GAE 23ty A7) 24E Jhol= RNAE A7) =2 dof
Aot BIAS FAste= FAHL, 7] 22 Jlo]= RNAE A7) ANGPTL3 2 Atzte] oo A8t ==
TAE 243t LS Ef}%é}ﬂ,

47 27 7hol= RNAYE MW E 478-5729F Hol® 80% BUAS 2t A3 Aol EAIEEE FAEA

A7) 24 7hol= RNAE A9H T 383~477 T oL shue} Aok 80% TUAE HE AES EFeteE, WY
A, A7l 82 2, 118 Cas dEwEdolAle A1g WA A998 =& A18% WA #2238 5 of
1 = \ReY

A 643 == A5l oA, A7) FEl~ 2, 118 Cas dEFFH A= AIHE 10 == o] WHolx| ¢t Z
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A7 67
643 WA 663 F o= 3 Fo] QojA, A7) 2ZE Jlol= RNAE MEWE 7229 HFE FEU e =9}
ol 80% M IS 7R MEe EFeke, UL
AT 68

A4 WA A66 7 o= § o oA, A7l 2FE Thol= = N49WE 419, 425, 431, 439, 447,
453, 461, 467, 471, L= 473 = o] sl Hol® 0% TUAL ztE g, = AqdEWS 419, 425, 431,
439, 447, 453, 461, 467, 471, X 473 F o= U9 Ho® 30% TUALS 2= A9 xEEE=, W,
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z
=

AT 69

Al64s WA A66d F = o oA, A7) ZFE Jlo]= RNAYE X 7D 7bo]= RNA F o]x dube]
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FYUQHE LS Edebs, W

o

A+ 70
A Zo) A PCSK9 5 ARHZS shajeb= o g,

(a) Fhx= 2, 118 Cas Ad=FZFolA; =

(b) %% 7}o]= RNAS A7) AlXo| =dstes dAS 33515, Ar] 225 71o]= RNAE A7 dx=wEof
A} BIAS YA EE AL, 7] ZFFE Jlo]= RNAE A7) PCSK9 SAAFe] oo EASFEE
A 2438t M9s xgstar,

A7 ZZE 7tol= RNAE A EW S 588~6029F Hol% 80% HUAHS zte TA S Ado EAIHESE FAHHA

A7) 2Zg JlolE RNAE A ¥ 3 573~587 & o] s}l Aojx 80% TUANLS zte AdES xdstE, HhH.
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(b) =2 7Fe]= RNAS 7] Aol =fishs dAlE E3sts, A7) 22bd 7hol= RNAE 7] =St
Aot BIAS AR TR, 47 2ZE Jlo]l= RNAE 4] ¢ AR Gl EASE =S
TAE xH3 IS EFetal

Z2bE 7hel= RNAY A EWE 67~86 & 646~695 5 o= dhtel Aol 80% FUAS Zte AES
stAY, A7) &g JFo]= RNASMS M EW 3 67~86 B 646~695 & ol slute] Z A3 AL Holk 80% %

ek, .

A76& oA, A7l S 2, 118 Cas dEwEoAE A1 WA A9F = A18F U] #2238 F o
: I = i

Cas A=y EelobAl= AEdHE 10 T o] WHolAel 4

AT% 79

AT6F WA AT8Y F o= @ Fol oI, 47] EAW b= RiAE AANE 7229] WHH rEeleE =9t
Ho = 808 NE BAHE 7 3

AT 80

A768 WA A7958 F ol s Fo| QlojA, A7) %ZE slol= RNAE A DWE 67, 68, 70, 71, 72, 76,
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o]= hubel Aol 80% TUNS zte MES xFshE, UH.

A3 81

A768 WA A798 = o
ZYQEE AdE s}
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29 AIPCT/US2020/018432%.0 &3t Ao zA A7 &9 zZH7e 1 AA7 Az EYd E3dc),

B =& 2021 8¢9 26¥c] “NOVEL ENGERED AND CHIMERIC NUCLEASES” &} WrHeo] Wy o=z Zd nj= E
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of T&Hrt.

Ag B2
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TR & A D(CRISPR)  7hol= 2w 3
5%2] wrEllo, oF 84%°] M) ALY ALE mold],
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©]E-2 CRISPR-RNA 7hol=w &4t 779 wholE 2 Bl FEkaw =] disl o
23k W AES HEstE 4TS b, (RISPR RNA 845 4Esishs dlSAg R DNA) 84 732 2 2
7b Al BEd S Ak, o i s el B e I S e A
ErlE etk CRISPR DNA Rk, CRISPR/Cas Aol 29 7Hgdh <l
FEdotdl dd e vy H g DNA =2 9 A i1y S8l A=
CRISPR/Cas Al=§he] ARg-0.2 o]oj#] 1 %Tﬂr.
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HolE 99% ME TUAE Zte AEwEaobA S RuvC EW9l, REC =9, E= NHN =HQle] Hol® dF

1r

& ¥3ste N-2d; 2 (b) AgWs 697~721 % o s e ol WolAe}t FHojk 55%, FHolXL 60%, % o
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94%, A olXk= 95%, #ojk= 96%, Holk= 97%, Holk= 98%, = ZHolk 99% MU TAES e d=EsrEdobAle]
WED, TOPO, FEi= CID Erl9le EFahs -Tog TFaE, 47 N-2ds 47 -2de §98 o5 299
A A A %}*MW get. AR TEdd W Alir FelobAl =
Iw=r2 e ook, A% FEdolA, Qe
AL A7 NI AR B Y] CEd A E1 :

A2 RuvC-1, B, B RuwvC-IT =viRlE F7k2 gt AdfF FddelA, 47 ¢-2d
& =Ejls FUR 2T R FddelA, 37 83 dEwEEohls AdnE 127 B 108 F o=
shubel Aol 556, Aok 60%, X% 65%, A% 70%, HOIE 75%, Aol 80%, Ho|w 81%, HoIE 82%,
Zolk 83%, Zolk 84%, Zolk 85%, Zol% 86%, Hol% 87%, Hol% 88%, Hol% 89%, Holw 90%, Hojw
91%, Aol 92%, Hol% 93%, HoJ& 9%, HoJ:® 95%, Hol% 96%, AOA® 97%, Hol: 98%, Ei AHom
99% M TGS Zte NEE g AR FdeM, 7] & AR UoMAE mRGeT(HEM=E 5
3)7F obd PAMell Addsties e, AR oA, 471 §F dRwIdetds MEME 46-52 Ex
54~66 & o= shutE XSk PANCl ZAst=s 7 E

AR Fejoll A, 2 AAE AEHE 1-27 = 108 F ol s i o9 WolA|e} Hojm 55%, Ho% 60%,
Aol 65%, HAol% 70%, Hol% 75%, Holw 80%, Aolw 81%, Aolmw 824, Holw 83%, Hojw 84%, Hojw
85%, Aol 86%, Holmw 87%, Aol 88%, Holmw 89%, Hol% 90%, Holw 91%, Holw 926, Holw 93%,

= 94%, Aol 95%, Holw 96%, Holw 97%, Hol 98%, WE Holw 99% Ad FUHS ke xAbE ofv]

W AEEe TP AEFIAcAE ATH,

Y

A FHA, 2 IS AR E 109-110 F o= sh i ofe] WolAeh Aol 55k, Holk 60%, Hol=
65%, HoJ% 70%, HoI® 75%, Holk 80%, Aol 81%, HoJXw 82%, HoJ® 83%, Mol 84%, Holk 85%, A

% 86%, Mol 87%h, Hojw 88%, Aol 89%, Hol: 90%, HoJ® 91%, HoJ% 92%, Holk 93%, Hol:
94%, HoJX% 956, HOJX% 96%, HOJ%E 97%, HoJX% 98%, i HoE 99% M AL zhe xFE opwnmit
MEE 2ok ey EdetAE Ale

H dewmEdoetAl, 53 dEwEuobA, £ Cas £ 5 ol FUE
|sd. AR FElelA, MAL w5 Al e Hdel s 2= A

d -

gEstets HEE Edehs ks A

steith, A 7NN, S5 AxE 4 Ax, I AR, xfEE, £ AR Axeln

AN FEiolM, TR Edel Vled it M T ok suE Edehs WEHE Aedd

A FElelA,  HAlE 2ol vlsE WE, AlRE, B it § ook stus e 5 AEE AT
shoh. Ay FEdel A, s AxE 99 AE, M9 AE, THEE, T A Axelt).

A FElelA, A 2 rE oAl AaEE AlgstH, 7] AREE: (a) 29l Vled rEdEet
Al, Cas &, E 8 dErIeokdl & o sk B (b) 7hol= RIS Edtehs A7) Aol
Aot HEFAS dEstes FAE 2AE Jhols grdA g 2E Fstar, of7]A Thol= Rt 4 d
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[0014]

[0015]

[0016]

SA R My EASE RS AL, 7] TholE YRGS Y] dEgEdotAed ddet=s
7", G FEAANA, 7] Trel= grEte A7) deypEdobAlel Astes 748 tracr HRILT
MEE F7ER Eddn. dF FdddlA, 7] dEwrEdokdls vl vidERREH fEn. 48 7
A, 7] dEFEdolAl= Cas) MmFEFdlobAl, Casld NeyrFdobAl, Casl2a = ZelobAl, Caslzb <l
ZypEelobAl, Cas 12¢ =S elobd]l, Casl2d <M=FrEdlobAl, Casl2e d=irEdlobAl, Casl3a A&=ir=elof
A, Casl3b d=rEelobAl, Casl3c A=iFFelobAl, Ti= Casldd A=y elobAl7E o), AF FA ool A,
7] dEirEdlobAl= SpyCas9 <l=irEelobalel 86% vwke] sUAAE 2zt A F>CA, 7] Al=H
eg'e) 2% FhR TFAT AR FelolA, 7] dmiFelobdi A9WE 8-12, 26-27, FE 108
T o= st EE o]o] RlojAs}k Holk 55%, Hojk 60%, o1k 65%, ol 70%, Aol 75%, ol 80%,

Aol 81%, HoJ% 82%, Zo]% 83%, Zo|E 84%, Zo|% 85%, Xo1t 86%, Zol% 87%, Zo]% 88%, Ho]%
89%, Zol%E 90%, Zol% 91%, HoJ%E 92%, Zo|% 93%, Hol% 94%, Ho]% 95%, Hol% 96%, HoJ%E 97%, 7
oJE 98%, Hi= Aok 99% ME TUAE e AEs xS dF FAAUA, 7] Jrels gEAA Mg
S NEWE 33, 34, 44, 45, 78, 84, T 87 F o= 3slyo H|EEH FEFY LE =(non-degenerate
nucleotides) et Zol% 80%, Aol 81%, Zol% 82%, HoJ% 83%, Zol% 84%, Hol% 85%, ZoJ% 86%, 2o
T 87%, Ho]E 88%, Hol% 89%, HolE 90%, ZolE 91%, Hol%E 926, ZHo]E 93%, Hol% 94%, H o] 95%,
Aolm 96%, Aol% 97%, Hol% 98%, EE Aol 99% TAAS zZt= AMYES E3Hsi).

A e, & AAE 2AE wEHOHAE AlTetH, 47 2A4E wEdoAE: (a) AEWHE 127, 108,
EE 109~110 5 o= 3l = o] WMolAo] RuvC X HNH =w|913} Ho]x 55%, Zol% 60%, Zo|% 65%,
Aol 70%, HoJ% 75%, ZHolE 80%, ZolE 81%, Zo|% 82%, Hol% 83%, Hol% 84%, Hol% 85%, FHolw
86%, Zol% 87%, Zol% 88%, HoJ%E 89%, ZolE 90%, Hol%E 91%, HoJE 92%, Hol% 93%, Hol%E 94%, 7
ol 95%, ZHolX 96%, FHolx 97%, HolxE 98%, Wi Zol% 99% Hoﬂ ARG 2= ZFYs 11, 119 Cas &
2~ RuvC %=+ HNH =49el; 2 (b)) Ag¥sE 1~27, 108, i 109~110 5 o]= 3} T o]o] WHo|H| o] PAN-4
3 2-8(P1) vl aoig 55%, Zol% 60%, Hol% 65%, Zol% 70%, HoJ%E 75%, ZolE 80%, Hol% 81%,
Aol 829, Ho]% 83%, Zo|E 4%, Zol% 85%, Zo|% 86%, Hol% 87%, ZHol% 88%, ZHol% 89%, FHolw
90%, Zol% 91%, Zol% 92%, HoJ% 93%, Zo]% 94%, ZHol% 956, ZoJ%E 96%, Zo|% 97%, HoJ% 98%, W
= Aok 99% AE FUAS zt= Fg~ 11, 118 Cas &4 PA-AEZHE(PI) EWels E3sch. 98 3

ANA, (s () T4 AdGo Bgsha vk, Q3 FAANA, 7] Fe2 11, 113 Cas G2 v
A O BERE fAET A% FHAAA, 7] AETRAobIE SpCas9 AEielobsh 865 vl%e)
RS 2tk A% FRANA, A7) §8 AEREeclAE AQUE 127 % ol sh} Ei ole] welA]
o} ol 55%, HolZ 60%, HA% 65%, Aol 70%, HolX 75%, ol 80%, HAE 81%, Aol 82%, Ao
= 83%, Ao 84%, Aolk 85%, Aok 86%, Hol= 87%, Hok 88%, Holx 89%, Foj= 90%, Hol: 91%,
o= 92%, A% 93%, HoX 94%, HoA% 95%, HoX 96%, A% 97%, HA%E 98%, = Hok 99% A
9 FAYE 2 Ade TFBT

¥ YA, B AE 2R TRAGA ALGE ATHA, W] A2de; () B D wBA)
A F oln sk 2 (b) Y] AmwZdoldst BgAE IYAES FHE 2AE sel= eua 7rE
e, o714 7] AmiEdelds B4 dSA RN Adn sy %Lg CER KIS
oAl AFHES FAH stols Pudd NAs mPgB. AP PN, Y7 sels eusite 3]
AwirZeolAlol AHES THH tracr RN ADS FrE TPV AR TN, H7] sol=
RN AGE AAUE 2832 EE 3344 F o= shh EE olo] WolAle] MEH FRALEHES Hojx

80%, Hol%x 81%, Holk 82%, Holk 83%, Ho]k 84%, o]k 85%, o]k 86%, Ho]% 87%, Zo]% 88%,

E89%, HAX 90%, Aolx: 91%, AHoX 92%, HAE 93%, AHoX 94%, HAE 95%, HoX 96%, HA%
97%, Holw= 98%, i Aok 996 N FAHS 2= AAe ¥aaT A% PR, A2EE 7] EA
a2t Bslol A A7) rZeloldst B sbsd P AAS Frlz mgath. A% paddA, 47 PAl
Ade 47 E4 dSARaN el 3 o SN 9 AN, 4] P AL 7] EA HSA
SR el 5 o] AT, AR FHANA, 7] P A NAUE 4666 F o= FHE g,

AX QkElol A, B IJiA= dEY FAAE 743 et e WHS AlTsiy, AV HHe Bl e Alay T
= e MEHE 67-86 F o=

ol s AE =dete dAES xesta, oV 7] Jlol= FrEi g
sttt Holw 80%, Zlo]% 81%, Hol%: 82%, HolE 83%, Aol 84%, Zol% 85%, HoE 86%, Zol% 87%,
Aol 88%, Hoj% 89%, A% 90%, HolE 91%, D% 924, A% 93%, HolLE 94%, Hol%E 95%, HojL
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[0017]

[0018]

SIHS31 10-2023-0134543

96%, Hojm= 97%, Hoj= 98%, T Aok 99% AMYE SIS Zte Aol EAFEE FAEY. dF T
ool A, 7] AEe Z=ske @AE 37 €3 9l e Y] Jlels ZEwEdEEE dussts ¥
2b e dE e V) AEE FAFA 7= dAE SR XA, A7) 9E e S 2388 AE U
AAHINP) & 7] AEE HEAZIE GAZ £33, A8 Fd oM, A7 AlEe] =3t A= 47 &
3 duld s Y] vrols ZEREUoHESE dsslele R A B3A(RNP) 9 7] MEE HEFA
7= dAE F712 X2EsAY, 47 RNPE Edeke AF dx=d2HANP) &F 7] AEZE JFAE dAE X
Eia=

AR okefollA, B JJAIE HAOL 42 B F4A4#E 2436 UHE AlEsiy, A7) He B2 )&
d AxE F o s AXd Z=ddte dAE EEstE, A7) slol= Rt Ede MdHE 611-633
Z or st Holm 80%, % 81%, Hoj= 82%, ol 83%, Ho]& 84%, ol 85%, Ho]% 86%, 2o
T 87%, Ho]% 88%, HolE 89%, HoJ® 90%, HolE 91%, HoJE 92%, Hol%E 93%, X% 94%, Zol%E 95%,

N

HolE 96%, Hol%E 97%, Hol&: 98%, HEE Aok 99% AY FTIAHL ztE AMgo EAIHEER FAHT).
AE FE oo, A7 7lol= RN} IS HEHI 615, 618, 620, 624, T 626 T o= s} Holx
80%, Ao 81%, Holx 82%, Hol%L 83%, HolX 84%, Hol% 85%, HoJ&= 86%, Hol% 87%, HoJ&= 88%, Z
oE 89%, Holm 90%, HoJE 91%, HoE 92%, HE 93%, HE 94%, Ho|E 95%, Ho|&E 96%, Hol&
97%, HolZ= 98%, Tt HojZ 99% A E FAAL 2t AMdd EAHEE AP, A5 FH A, A7)
7tolE R AALL M IME 645-684 F o] Fte} Holm 80%, Hol% 81%, HojkE 82%, Hoj 83%, Hojn
84%, Aol 85%, HoJ% 86%, HoJ= 87%, X% 88%, A= 89%, Hol% 90%, HoJ® 91%, Hol= 92%, 4
Ol% 93%, Hol% 94%, HoJ 95%, HoJ= 96%, HAE 97%, HoJ= 98%, T Holx 99% ME IS 2=
AqEde gt AR FddoA, A7 o= gk MEAWME 645~649, 652~656, 660~671, 674~675,
TE 681684 F ol dltel Aok 80%, Aok 81%, Aol%E 82%, Aol 83%, Zol%E 84%, Zol% 85%, %
oE 86%, Holm 87%, HMoJE 88%, HE 89%, HAE 90%, HE 91%, HoE 924, Ho|&E 93%, Holm
94%, HoJ%= 95%, Hol% 96%, Zol% 97%, HoJw= 98%, i HolLE 99% TUAAL ZE MY, BE A9 WE
645~649, 652~656, 660~671, 674~675, = 681~684 T o= 3lute] T M Az} Holxm 80%, Hol% 81%, &
oE 82%, Holm 83%, Hoj&E 84%, HoE 85%, HoE 86%, HAE 87%, HoE 88%, Ho|E 89%, Holm
90%, Aol 91%, HolX 92%, HoJ% 93%, HolX 94%, Hol% 95%, Hol% 96%, HoI%T 97%, Hol= 98%, T

= oAol® 906 BANS 2 AEL EFATH QY FAGIA, A7 A mdSHE BAE A7) §F wy
A EE Y] tels FeRRdo s dusshs 94 me WSk 37 AEE GEAYE @A Fhe
AL, 47 MY EE A0S TP A =g 37 AZE HEAVE wAE Tgec,
QR FHANA, 7] AZe] wASHE DAL ) §F wud = ) slols FenIdeEcs dus
S EmaENd REARPIG 47 AXLE QI WA FAR EFAAG, A7) RPE EFehs
A4 AP S 7] AEE AEATE BAE wEa

AR PR, B AN AZAA HO-1 FAARE s B A, 3] PP 37 Axel:
(a) 290] 718 AmirEeold F o= shh 2 (b) 228 slo= RS EQshs @AE T35, oY)
A 7] 2AR Jbels RiAE Y] AmwEeolds BAE IYRES PN, 4] 228 sl RAE
A7) M0-1 AR Gl EARHES THE BA% A4S TFshm, P/ 2aE slol= RNAE Add
T 611~626 T+ 627~633% Aol 80%, Hol% 81%, HolXZ 82%, HoJ% 83%, Ho|XE 84%, Hol= 85%, Ao

T 86%, HoJ% 87%, HolE 88%, Ho]E 89%, HolE 90%, HOJE 91%, HolE 92%, HoJE 93%, ZHolE 94%,
AOlE 956, AHol%E 96%, Ho]%E 97%, Ho]%E 98%, T ZolE 99% Md TUAL ztE= A Ao EA3)E
2 FAGAY olZ T, 9B FHAA, AEFIEFYotAE e~ 2, 118 C

Q

wm

e
iy
E

il
)
o
2
o
=

F fddo A, A7 Fda 2, 118 Cas dEFEeolds 29 7led §3 dx z=
d dmwgEolA F A s EE3. AR oA, dEFEUokAlE B Vel &3 A=y
ol == e 224 dewEdolAl & o= shuE EdeTh. dF FdddA, A7) 92 2, 11 3
Cas eFEdotales AEHSE 10 & o9 WolA$} Aojk 55%, Aol% 60%, #ol% 65%, Aol 70%, # o
= 75%, Hol% 80%, AHol= 81%, Hol%E 82%, HoJE 83%, ZOlE 84%, HoJ& 85%, ZHolE 86%, ok 87%,
Aol 88%, HoJ%E 89%, HoJE 90%, HAE 91%, Ho|E 926, Ho|E 93%, Ho|&E 94%, ZHo|E 956, Ho]%
96%, Hol% 97%, HoJE 98%, H= HoJE 99% AME TUAES Zte ALES st dF FEddA, 7]
225 7tol= RNAE A 9w E 7229 nlEEH FEEQE =9 Holm 80%, Mok 81%, Hoj 82%, Ho]% 83%,
Aol 84%, HoJ%E 85%, HoJE 86%, HAE 87%, Ho|E 88%, ZHo|E 89%, Ho|&E 90%, ZHE 91%, Ho]®
92%, HoJ= 93%, Hol%= 94%, HolE 95%, A= 96%, HoJ& 97%, Hol& 98%, T Hol® 99% HE T

T A
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[0019]

[0020]

SIHS31 10-2023-0134543

S 7= 4GS xEet. AR oA, 7] 2ZE 7lol= RNAE AdW S 618, 620, 624, EE 626
ol kel Holm 80%, Hol% 81%, HoJ® 82%, ol 83%, X% 84%, ol 85%, Ho]% 86%, 2o

87%, Zol% 88%, Zol% 89%, Hol% 90%, Zol% 91%, Hol% 926, Zo]% 93%, Hol% 94%, Zol% 95%,
Aol= 96%, Zol®= 97%, Zol% 98%, Wi Hojm 99% MY FIAMES zt= MY, e MY WE 618, 620,
624, X 626 = o= 3l HZ AL Holw 80%, Hol%w 81%, Holw 82%, Hol% 83%, ZHol% 84%, Z
T 85%, Zol% 86%, Zol% 87%, Hol% 88%, Holw 89%, Hol%L 90%, Hol% 91%, Hol% 926, FHolk:
93%, Zo|% 94%, X*oit 95%, Zol%= 96%, Aol 97%, Zo]E 98%, i Holk 99% Md FAAHS zte= MdE
S Xt dF FhdedA, A7) 2FE JlolE RNAE X 9 e X 129 Jlo]E= RNA T ol gt wE
HeEE AEs 23e. dF T, AEs 257 AXxeltt. dF FdEdA, A7) Aol E{ist=
= 47 % @9d e A7) JlolE EYwEHlHEE %iﬁ}é}% A e Wy A AEE HE
= 9AE FUIR E@;VM, 71 ME T IS X33 AE d=YRHINP)SF AT AEZE HEFA
WA 2FET. A5 FAANA, BT Ao =Yste GAE ]
= =] -

2 KT ofN ox

rBL

o
ﬂil

B N >
o 9l Y X

o

ox T

N oo 4o

PNéOEL
~

o

=

r&lﬂﬁ%é
\lrﬂi
£

=

7] TRAC H%1=} } = 5 74" i@ﬂ H 2 Z3H3

139~158% Aol %= 80%, X—ME 81%, Hoj:= 82%, HolX 83%, Hol&k 84%, Hol% 85%, % o]
87%, Zol% 88%, Hol% 89%, ZHoJE 90%, Zol% 91%, Holx 92%, Zol% 93%, Ho]% 94%, ZHol% 95%,
o= 96%, Hol% 97%, HOE 98%, Ei HolX 99% TIAES Zte BEH Ao EAFEEE TAHAY ol F
EEsAY; A7) 223 Jlol= RNAE A9WE 119~138 5 o)== &bt Holx 80%, ol 81%, Zol% 82%,
Aoj& 83%, Hol% 84%, Hol% 85%, Aol 86%, HoJE 87%, A= 88%, A% 89%, Hol%E 90%, A=
91%, Zol% 92%, Zol% 93%, Hol% 94%, Hol% 95%, Hol% 96%, Hol% 97%, ZHol% 98%, L FHoln:
9% TUAE ZE ALS xFst. AR FHAA, dEFEdotAs Fdl2 2, 118 Cas d=wEd oA

HJ

ojty. dF FddoM, A7l FEx 2, 118 Cas Ad=ewFdlobdls 2o 7led §¢ dewZdold =&
e 2849 deFFgola] 5 o s I3, AR TN, dEFEdolAE Edd el §3
AdewIEdolA e e 249 dewIdgold]l F o= suE E§sitt. 45 F3dA, 7] S 2,
113 Cas l=FEdoAlE o 7I€d &5 d=wFeolAl T o= s E3si. dF FdAA, 4
7] 92 2, 118 Cas AEFEd oAl AT 10 T o] HolA|gh FHolx 554 TAAHNS zE= 3 d=
FEdoHAE Edeitt. dF FAANA, 7] 24E Jlol= RNAE A 9IS 7229 H|5E FEULEHE=ES A
o 80%, A% 81%, Aol 82%, HoJk 83%, Aok 84%, HolE 85%, HoJx 86%, Xk 87%, Aol
88%, Ao 89%, HolX 90%, HoI%L 91%, Hol= 92%, Hol%T 93%, HoJ&= 94%, Hol%T 95%, FoJ= 96%, &

o 97%, HoJE 98%, i HolkL 99% MY FAAS e MES T3, AR YA, Ar] z3HE
7hol= RNAE M EWF 121, 132, 136, 130, 134, 135, HE 137 % o= 3t} Hoj= 80%, HoJ% 81%, &
o 82%, HoJk 83%, Aol 84%, HoJk 85%, Ao 86%, HolE 87%, HoJx 88%, Holk 89%, Aol
90%, Aol 91%, Holx 92%, HoJ%L 93%, HoX 94%, HoJ%L 95%, HolX 96%, HI%T 97%, Hol&= 98%, T
= Holw 99% FUARS zhe MY, wE AU9Ws 121, 132, 136, 130, 134, 135, X 137 & o= &9
EH3 gy} Holx 80% sUAHS 7 dEr. A5 FEdolA, 7] 22E Jle]l= RNAE E 7A

= Age =

o Jbel= RNA F ofi- shitel REUeEE AGe Tk, AR PN, YY) Axel EQshs B

A7) $F wmA EE Y] Jtels FeREUoHEE dEsss 94 me WEs 4] AEE 4FA7E

WAE 712 EFAAL, 37 WE EE 94 T@E A9 heddUPS 4] AZE AEANE @

A EFB. AR PRGN, A7) Al EQek BAE A7) §F A = Y] stols BenE

QEEE 9E i A
3L

B
stohs Prbad ESHA(RP) S 7] AXE HEA7E dAE FUhR TG,
A ez INR) 9 7] XS HFA7IE BAE e

N7 AEFEY , A7 2FE Jbo]l= RNAE
71 B2M A xp=e °§ l % Jeleles FAE wAS MES Xdsta, A7) 22E 7tol= RNAE A EH s
185~2107} Hoj& 80%, X% 81%, Zol%E 82%, X% 83%, Ho|& 84%, HoJT 85%, X% 86%, A%
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[0021]

SIHS31 10-2023-0134543

87%, Hol% 88%, Hol% 8%, Hol%E 90%, Hol% 91%, Hol% 92%, ZHoJ% 93%, Ho|% 94%, Ho]% 95%, Z
o= 96%, Hol% 97%, HOJE 98%, T HolX 99% TIAE Zte BFH Ao EAFEEE TAEHAY ol F
T ALY A7) 22 Jlo]= RNAE A AW S 159~184 5 ol 3l Aol ® 80%, Ho|E 81%, HoE 82%,
Aol 83%, #H ol 84%, #ol% 85%, Holkx 86%, Aol% 87%, Aol= 88%, Aol% 89%, Aol% 90%, Hol=
91%, o= 926, Hol% 93%, Hol% 94%, Hol% 95%, Hol% 96%, Hol%E 97%, Hol%E 98%, WE Ho|%

99% TAARE zt= 9SS 2det. AR pHOOA, dEFEHolAE Fdx 2, 119 Cas dEFEdobA
olt}. AR FHdolM, A7l Fex 2, 118 Cas dEFEdolAE Edd 71%ﬂ &3 dEFEdokAl T
EE 2248 dEwEdolAl T o= shuE et dF FddolA, dEFrEHoAE e Ved §3
A=fFEaold we e 284" defIEdold F o= s Eds), %‘ TFAdelA, A7 f’—ﬂ% 2,
118 Cas AxjpEeotals 2o 7Ed §¢ dewZFdold F ol sus T3, A5 FdooA,

71 2 2, 11 & Cas A=FZHoMAlE AGWE 10 == o] WolAgt Holkw 556, Hol% 60%, 14015
65%, HAAE 70%, A% 75%, HoJE 80%, HE 81%, Hol% 82%, Ho]E 83%, Hol% 84%, HoJE 85%, Z

ki

86%, 2ol 87%, Zolw 88%, AHol% 89%, AHol% 90%, 401& 91%, Hol% 924, Hoj& 934, Hojx
94%, Zol% 95%, Hol% 96%, Hol% 97%, Zo]% 98%, EE ok 99% FAAS zte AMIS EIstE §
AdewIEeolAE X3t g5 FddolA, 47 22E 7to]= RNAE AEHE 7229 HFE wEHHE
o} AHolm 80%, Zo]% 81%, Aok 82%, Zol% 83%, Aol% 84%, H ol 85%, Zol%w 86%, Hol% 87%, % o]
T 88%, Aol 89%, Hol% 90%, Zol% 91%, Zolm 92%, Hol%: 93%, Z ol 94%, Hol% 95%, 2ol 96%,
Hoj= 97%, Aol 98%, T Aok 99% ME TUAE Zte AdS sttt dF FHd0A, ] 2%
F 7lo]l=E RNAE A 93 159, 165, 163, 174, EE= 184 & o= 3ltel Holx 80%, Zol%E 81%, A=
82%, Aol 83%, HoJ% 84%, o] 85%, Xk 86%, Aol 87%, ok 88%, HoJ% 89%, Hol= 90%, &
oE 91%, Hoj%E 92%, Hol% 93%, HoJE 94%, Ho|E 95%, Hol% 96%, HoJE 97%, Ho|& 98%, Hi: o]
T99% BUAE e AYE, == A9 W3 159, 165, 168, 174, FE 184 F ol e FF A9y FHoln
80%, Aol 81%, Holm 82%, Hol% 83%, HoJ&X 84%, Hol% 85%, HoJ&= 86%, Hol% 87%, HoJ&= 88%, Z

T 89%, Hol% 90%, Zolm 91%, Aol 92%, Hol% 93%, HolL 94%, Hol% 95%, Hol% 96%, FH ol
97%, o] 98%, T Hojk 99% TUAES zte MES ¥, A8 Ao, A Z23FE 7lo]= RNA

= E 7B Jolm R F o= shpel FEALHE AAS EFUTH A FANNA, B/ Aol wdshe
WAL 4] §F wMd mE Y] slolt EelrEUers=g dEset 9 mt WEs 4] AEE 5
AVE BAE FkR mEEAL, A7) M EE awe Edss A4 QUG 7] AEE H5A
e wAE TgAT. 9% FAANA, 47 AT =S wAE P §F 9ud mE ) sels E
drgdess: gusshs dnsdduud BEARPS A AEE 4FA7E wAE Fie
gAY, A7) RPE Zeeh A8 AN 47 AZE AEAAE WA L

AN FeelA, 2 AT AEelA TRBC1 FxAFE IHsts WHS AT, 7] YU A7) AaEd:
(a) 4ol 7€d dewZdold F o= sh; 2 (b) =24 7}015 RNAS Z=qishs dAlE xd3stal, o7
A g7 2FE 7hel= RNAE A7) dlEwEdotAlet BEAE A Es AR, A7) Z2E 7lo]= RNAE
%47 TRBC1 fFAAze] oo EAgetes FAE 248t N9S xdstar, 7] 22E 7Fo]= RNAE A 49W

%, HolE 82%, Hol%E 83%, Ho]E 84%, Hol& 5%, HE 86%, HolE

3 252~292¢9} Holm 0%, Ho]E 81
87%, A% 88%h, Aok 89%, A%
o% 96%, HE 97%, HolX 98%,

ZaFel AV Z2E Jlo]l& RNAE A
T 83%, Ho]% 84%, HolT 85%, A

K

90%, Ao 91%, Hol% 92%, HoJL 93%, Ho|&% 94%, Hol%T 95%,
TEE Holx 99% sYAdS 2t XA Mol EHESE FAHAY oF
AW E 211-251 & ol el Hol% 80%, ZHol% 81%, Hol%T 82%, Ao
o]

T 86%, Zol% 87%, Hol% 88%, Zol%E 89%, Ho]XE 90%, Zol%E 91%,
Aol &= 92%, AHol% 93%, Zo|% 94%, z.oig 95%, Zol%m 96%, Zolw 97%, o]k 98%, = Holw 99% %
AN S ZeE AEs EFET. IR ?—@ioﬂoﬂﬁ AxeFEeolAes e 2, 118 Cas A= olAoltt,
AR FHo A, A7 FH2 2, 118 Cas FEYAE £ V&d &5 d=wIHoA B B £
g degEdolAl 5 ok e z% LE}. AR FHdol A, d=FEoAlE ol Ved &3 d=w
ZYlopAl e e 24" dewIEdolA 5 o= e 2FET. dF TR, AV FH= 2, 11¥
Cas dewEeolAls 2o 7led 8 dewZdolAl 5 ol shhE £3ddct. 45 FAdddA, 47 &
gz 2, 11 & Cas A=RFEUoAE ADHF 10 B o] WHolA 9} Hol% 556, Hol% 60%, o]l% 65%, 2

Ol% 70%, HAX 75%, HoJX 80%, HolE 81%, HoXE 82%, HolE 83%, —101‘}_ 84%, Hol% 85%, Hol®
86%, Aol 87%, HoJXk 88%, HoJ% 89%, Aok 90%, HoJx 91%, AL 92%, HoJX 93%, HoJ% 94%, A
o 95%, Aol 96%, Aol 97%, Aol 98%, v Aok 99% TUANS Zte AEE Xk §F AW
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ZHolAlE E3heth. AF FddolA, A7) 2AE Tro]= RNAE A EHE 7229 H5E FEUoHES Ao
T 80%, Holw 81%, Hol% 82%, Zol% 83%, Zol% 84%, Hol%: 85%, Z ol 86%, Hol% 87%, Zol% 88%,
Aol 89%, Hol% 90%, ZHol% 91%, Zojw 92%, ZolWw 93%, Zolw 94%, Zol% 95%, Zol% 96%, Zo]w
97%, Hol% 98%, T Aol% 99% AME TUX é% zZk= MaE XFett. A5 FEdelA, A7) 27" 7ol
T RNAE A W3 211, 212, 215, 241, E¥E 242 F o= o}-lJrQ]— Aol E 80% FAANES zte= ANdS ¥x3e1A
v, AY9¥E 211, 212, 215, 241, TE 242 %‘— L e F34 Ady Holx 80%, AHolx 81%, AHol=
82%, Ao 83%, Holm 84%, Hol%L 85%, HOJE 86%, Hol%T 87%, HoJ& 88%, Hol%Z 89%, FoJE= 90%, Z

T 91%, Aol% 926, Zol% 93%, ok 94%, ZHol% 95%, Zol% 96%, Hol% 97%, Zo]w 98%, i Ao

% ogh YN 2 R ADL TP 9F FAANA, ) 24 Jlolm RNAE E 708 Tpels
RA 3 ol shbel REdeEs A9e mah, 9% FadA, 7] Axel Egeks wAE 47 $8
@A i ) Aol FelifEALEng dusths dg ws dHe ) AxE $5A70s el
e EFSAL, 47 NE EE A4 ke A4 FegALP)St 47 AEE FEAVE BAE 23
Bo. A FRAGNA, ) AT EYSE AL B BF U TE ) Jels By FALHEE
GEatstc eusadnd 2EARP)SG P ALE AR GAR FAE TFAAL, ] RPE EF
st AA AN 9 47 AZE RSN WA Lo

= 3 4 (b) Z4g 7ho]= RNA
%f%ﬂﬂovﬂsﬂr 2345 A4
&7] TRBC2 TrﬂZbH Aol EAgletEs FAE TAs HEE 2k, 4] 24 =
3 338~3829} Hoj= 80%, X*oit 81%, A oJ% 82%, Hol% 83%, A% 84%, Hol% 85%, AoJ% 86%, 2o
87%, Ao 88%, Holm 89%, HoI%L 90%, HolX 91%, Hol%™ 92%, HoJ&= 93%, Hol%E 94%, HoJ&= 95%, Z
o= 96%, Hol% 97%, HOE 98%, Ei HolX 99% TIAES Zte BEH Ao EAFEEE TAHAY ol &
gAY A7) 22 7Fo]= RNAE A EHE 293~337 F o] shuel Hojk 80%, Holk 81%, ok 82%,
Hol% 83%, HMoJ%E 84%, HoJE 85%, HE 86%, HoE 87%, Ho|E 88%, Ho|&E 89%, Ho|E 90%, Ho]%
91%, Zol% 92%, Zol% 93%, Hol% 94%, Hol% 95%, Hol% 96%, Hol% 97%, ZHol% 98%, EE FHoln:
99% sdAS e AEs xgteitt. AR FEoA, dEFEHOAE U~ 2, 113 Cas ddErEdobAl
—‘?— T3 ool 1 *17] Sl 2, 118 Cas dEfFEHolAle 4o 7" 8 dE=wIelolAl &

= L shvE EEetr. A FddelA, dewEdoAlE ol Vwd &3
czﬂgbrifaﬂow F o= FUE XIS, AR FHAAA, S 2, 113
H S dmwEolAl F o St d¥ FHooNA, v FEUx 2, 11
3 Cas ?ﬂ & aﬂO}xﬂL 1%@&@ 10 =& oM Hol Aot Hol&w 556, Zol% 60%, HoJ% 65%, Zol% 70%,
Aoj&= 75%, Hol% 80%, Aok 81%, Aol 82%, Hoj% 83%, A% 84%, Aok 85%, Aok 86%, A=
87%, Ao 88%, HolX 89%, HoI%L 90%, HolX 91%, Hol%T 92%, HoJ&= 93%, Hol%T 94%, HoJ&= 95%, Z
ol 96%, A oJ& 97%, ZHolE 98%, EE HojxE 99% TUAS zte MES FstE 3% dewEHeAE ¥
ek, A5 FAAelA, F7] 2ZE TFol= RNAE A EWE 7229 HIHE FEULEES Aok 80%, # o]
= 81%, Zol% 826, Aoj&= 83%, Zol% 84%, HoJE 85%, Zol%E 86%, ZoJE 87%, ZolE 88%, Zol% 89%,
Aol 90%, HoJ&E 91%, Hojx 92%, HoJE 93%, A% 94%, A% 95%, A% 96%, A% 97%, A%
98%, T HoJx 99% MYE FTIAS e IS TE3g. AR pFdANA, 7] 22" Jlo]= RNAE A
AWM T 296, 306, i 332 F ol kel FHolw 80%, Fol% 81%, Hol% 82%, FoJ% 83%, Hol% 84%, F
oE 85%, Holm 86%, HoJE 87%, Ho]E 88%, HoE 8%, HAE 90%, HoE 91%, Ho|E 924, Holm
93%, Aol 94%, Hol= 95%, HoJX= 96%, Ho%= 97%, Holk 98%, T Holk 99% FAANS e AES X
SstAY, A W5 296, 306, = 332 5 o= b 1A AE Aok 80%, AL 81%, Aol 82%, A
oE 83%, Holm 84%, Hol%E 85%, Ho|E 86%, HE 87%, ZHoE 88%, ZHoE 89%, HoE 90%, Holm
91%, Zol% 92%, Zol% 93%, Hol% 94%, Hol% 95%, Hol% 96%, Hol% 97%, ZHol% 98%, L FHoln:
99% TYdE Ze B4 AEE xFeTE. A5 T4, 47 22" Jle]= RNAE R 7C] 7lol= RNA F
Zositt, A FEAAAA, A7) AEe] =Pdte dAE A ¢ vud

o= shtel HEeoEE Ad 3

L 3] Jlolm FelRFULEEE dEsEE A EE e 4] AZE ASAVE WAE F1E %
A, ) el S e B A b Wns ) ATS B30 DS g o
B pAANA, A7) AT EGsHE BAE A7 $F Bud Ek ) Jlols FenIdeEsg gustel
 MaT MR A AEE AFAINE WA A EGAG, 2] RPE Ede A
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il ok
ol
ol
)
oz
N
o
il oL
rlo
oz
N
Y
e
K-

A A7) 24 TtelE RiAE 37 AEREclAs BgAE §45 953, 7] 23 sbel= Rk
A7) ANGPTLS o) o] ERaEEs 28 w3 A9 Taia, 4] 248 stolm Rk A9
ME 4785725k Mol 80% BANE 2 BA NA3 EHSHHES FHHAY ol £FAU, 7] 24w

7hol= RNAE A dWE 383-477 F ol shitel Holw 80%, HolE 81%, Aol 82, Hol%E 83%, Holw
84%, Hol% 85%, Hol® 86%, HoJ:= 87%, Holw 88%, Hol® 89%, HoJE 90%, Zol% 91%, Ho|= 92%, X

O] 93%, AojE 94%, Zo|% 95%, Zol% 96%, Aol 97%, ZojE 98%, i Holk 99% TIAHS zteE M d

S el AR LA, AR oA S~ 2, 118 Cas AT obAloltt. A5 FHd o)A,

d71 2= 2, 119 Cas dEwmEeEolAE 244 7€dH 3 dEwIEdold Ev B 23H dewIot

A & o= e 2ot i FEAdA, dEFISHIAE Edo Ved §F dEFEdokA e ®

£ 229 dEwEdolAl F ol e Egett. dF FEelA, A7l EFH 2, 113 Cas d=Elok

A 2ddd 7ed §3F dewIFdoA F Us I3t A5 FdodM, A7 S 2, 11 8
1

=
Cas d=fFEd oAl AEHE 10 B ]9
T 75%, Aol 80%, Hol% 81%, Zolw 82%, Zolw 83%, H ol 84%, H ol 85%, Hol% 86%, 2oL 87%,
Hol% 88%, HMoJ%T 89%, HoJE 90%, HE 91%, HoE 926, Ho|E 93%, Ho|%E 94%, Ho|E 956, Ho]x
96%, Aol= 97%, Hol% 98%, EiE Aok 99% FTARNS ZE §F A= oAE EFs. A5 FEHA
A, 7] 225 TholE RNAE AMEH S 7229 HISE wEEILE =S Aok 80%, HoJE 81%, HolXE 82%, A
o 83%, Aok 84%, Aol 85%, HoJk 86%, HoL 87%, Aol 88%, Aok 89%, HolL 90%, Aol
91%, Zol% 92%, Zol% 93%, Hol% 94%, Hol% 95%, Hol% 96%, Hol% 97%, ZHol% 98%, i FHoln:
99% ME TAHE Zte AES Esheith. dF FEdolA, A7) Z2AFE Jle]l= RNAE MG T 419, 425,
431, 439, 447, 453, 461, 467, 471, T 473 F o= 3} Holm 80%, Hol% 81%, Hol%E 82%, Hoj%
83%, Aol 84%, HoJ% 85%, HoJ= 86%, ok 87%, A= 88%, Hol% 89%, HoJ% 90%, Hol= 91%, &
o 92%, Aol 93%, AolZ 94%, HoJX 95%, HoJ= 96%, HoJm= 97%, Hoj= 98%, & Holk 99% T
AL Zt= Y, = A9 WHE 419, 425, 431, 439, 447, 453, 461, 467, 471, T 473 & ol= slubet A
o 80%, Aok 81%, Aol 82%, HoJk 83%, Ao 84%, HolE 85%, HoJx 86%, Holk 87%, HolL
88%, Ao 89%, HolX 90%, Hol%™ 91%, HolX 92%, Hol%T 93%, HoJ= 94%, Hol%Z 95%, HoJ= 96%, &
oJ% 97%, Aok 98%, Er Ho®E 99% TUAAES Zte AES xS, A FdAddA, 7] Z2FE Jlol=
[e=]

oA ¢} A& 55%, A% 60%, HFA%E 65%, A% 70%, # o

RNAS= 3£ 7De] 7Fo]= RNA 5 ol sfue] a8 = Mds 23, A7 FadelM, 7] Azl =9
b wAlE A7) &9 9 e A7) vhelE EElwRdeEHES dhEstehe dab B WEe Y] AEE
HEAE BAE F7ER E2EAY, 7] WE EE ks xFehE A AP 9 4] AEE A
A7 A ESeTh. A5 FAddA, A7) A mdddte WA 4] 8% 9ud B A7) b=
YW EULHEE dustels fRAdgmd EFA(RNP) S} 7] AEE HFAE @AE FtR X§e
w271 RPE EFHehE A WA L) 9k A7) XS HEAE 9AES 23t

Al F ol sk B (b) 2%E Tl
AeFIEdolAe} 53AE st

7] PCSK9 +A42ke] ol EAstetes 4R B3 AEs 238k, 47 24
3 588~6029} Holm 80%, Ho|E 81%, Hol% 82%, HoE 83%, Hol& 4%, Hoj%E 8 Aol % 86%, ZH ol
87%, Ao 88%, HolX 89%, HoI%L 90%, HOE 91%, HoI%T 92%, HoJ= 93%, Hol%T 94%, HoJ= 95%, Z
o= 96%, HoI% 97%, HOE 98%, Ei AHolZ 99% TIAS 2t BH Ao EAFHEEE FASHAY ol &
Z3e 7 A7) 2ZE Jbol= RNAE M AWM IS 573~587 = ol 3lube} Zolw 80%, Zol% 81%, 2ol% 82%,
Aoj= 83%, Aol% 84%, Aok 85%, Aol 86%, A% 87%, A% 88%, Aok 8%, A% 90%, A=
91%, Zol% 92%, Hol% 93%, ZHol% 94%, Hol% 95%, Zo|% 96%, HoJE 97%, Ho]% 98%, T FHolw

1]
=
N

99% FAYL A AL TFAG. R FHAA, dEiZeletds Fex 2, 113 Cas AEirZelobd
oltt., 9B FEHA A, A7 FYx 2, 118 Cas AEFEFHoAlE Edo 71&ed §3 AdefFmIFdolA rx=
EE 248 dEwIEdoAl T o= s xFeth. A5 FddolA, dEFIEHoAE B Ved 8%
AdrirEelobd] Ee e 224E Aol F o= shuE xadt. 5 FdddA, 47 S8 2,
118 Cas A= FelotAls 2o 7&d § dewZdold 3 ol s T3, A7 Lo, 4
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71 F92 2, 11 & Cas dEFEHoAE AEHE 10 T ol WHolA 9l ZHojx 55%, Hol% 60%, ok
65%, Zol% 70%, AHol% 75%, Hol% 80%, Zol% 81%, Hol% 82%, Zol% 83%, Hol% 84%, ZHol% 85%, Z
ol 86%, Hol% 87%, ZHol% 88%, Zolw 89%, Holw 90%, Zolw 91%, ZHolw 92%, ZHolw 93%, FHolw
94%, Zol% 95%, Hol% 96%, AHol% 97%, Zo]% 98%, EE ok 99% TAANE zte AMIS st §%
AdewEeolAE Xt g5 FddolA, 47 22F 7to]= RNAE AEHE 7229 HFE wEHHE
o} AHolm 80%, Zo]% 81%, Hol% 82%, Zol% 83%, Zol% 84%, ol 85%, Zol% 86%, Hol% 87%, % o]
T 88%, Holw 89%, Hol% 90%, Zol% 91%, Zol% 92%, Hol%: 93%, Z ol 94%, Hol% 95%, Zol% 96%,
Aol 97%, HoJ:E 98%, L FHolx 99% MY BIANE Zte HES 2. AR FHAAN, A =&
H Jlolmi= AEWT 574, 578, 581, Wi 585 F o] 3hte} Holw 80%, Holw 81%, Hol& 82%, Holm
83%, Aol 84%, Hol® 85%, HoJ= 86%, o= 87%, AoJ= 88%, Hol% 89%, Holm= 90%, Hol= 91%, &
oE 926, Ho|E 93%, Ho|& 94%, Hol& 95%, Mo 96%, Hol%E 97%, Hol& 98%, i Hojw 99% £
Zhe AEE et A8 FHAel A, A7) 225 Jlo]= RNAE X 7EQ] JFel= RNA F ol el
= et dF FAAelA, A7) AEe &5k WAl A7 §F oA e A7 v
HEE dsstets ik e 9y A7 Axs: J5F & F7rE 2, A
7] A Y=JAHANP) 2} 7] AEE HFAT= dAE EF 5 T
A, 37 Ao EgskeE dAlE Y] 59 9ld e A7) JolE EYwEUlEEE = R
dd E3A (RNP) o} 7] AEE AEFAZIE dAE F7ME Z¥AY, 7] RPE Zdeke AE vyt

AR PN, B ANE AZAM DR FAGLE s RS AT, $7] P 37] AL
(a) B9l 718 AEFFdob F o= sk % (b) 2AF b= RAZ EYshs WA 5, o]
A7) 2AE JlelE RiAE 7] AEwSdolAlsh BUAE FHHES TARL, 7] 249 slolS RAE
A7) AR GAAe] ddo] EyseEs TAY wAS Ade wgea, 47 2248 o= RS Ad

W3S 67~86 T 646~695 &= o= slbet Holw 80%, Aol% 81%, Hol%w 826, Z ol 83%, Hol% 84%, % o]
T 85%, Hol% 86%, AolE 87%, Hol% 88%, Aol% 89%, A% 90%, OLE 91%, Zol% 92%, Hol% 93%,
Hojm 94%, Aol 95%, A% 96%, HoJ= 97%, Hoj= 98%, i Hol% 99% TUAE 2te AMEs XS
A; A7) 229 7lo]l= RNAE A EWF 67~86 T 646~695 5 o]= 3lue] ¥ A9y FHoln 80%, FHoln
81%, Aol 82%, HoJx 83%, HoJ= 84%, Xk 85%, Ao 86%, ok 87%, HoJk 88%, Hol= 89%, &
T 90%, ZHol% 91%, ﬂoic 926, HolE 93%, HE 94%, HE 95%, Ho|E 96%, HE 97%, 14.015
98%, X ZHol% 99% Ae 2te 34 AES 23E0. dF FddelA, duEwEdoiAe SHls 2,

5 =

Y Cas A= orAl WP A FRel A, A7l FAllx 2, 113 Cas dmyrEdotals 2 7l=d %?}%

AmgrEelokd e e 22E AEgIdo T ok sus . AF T, d=yEdotA

v 2ol Vlsd 5 dEwEdeld Es ke 2A4E dRywEdeldl F ox duE I AN 3

el A, 371 2 ] ® II¥ Cas ?ﬂE%‘T%EﬂOPZﬂ % Oib 3}1% x
10

7l

2= 2, 11 & Cas dEewgEdoAle AEHS
55%, Zol% 60%, ZHol% 65%, ZoJE 70%, Hol% 75%, HoE 80%, Hol%E 81%, FHoJ& 82%, ZolE 83%,

= 84%, Mol 85%, Hoj= 86%, ok 87%, Aol 88%, HoJm= 89%, Hok: 90%, Aol 91%, A=
92%, Hol% 93%, AHol% 94%, Zol% 95%, Hol% 96%, Zolw 97%, Hol% 98%, Wi Zolk 99% FAAS
Zh= § dewEdeolAE T3, A5 T, A7) F2ZE Jlol= RNAE MEHE 7229 HIEFEH 7
SYSE =} Hox 80%, HoJE 81%, Hol% 82%, AHo|% 83%, HoJkE 84%, Hol% 85%, A% 86%, Hol%
87%, HoJ:= 88%, HolX 89%, HoJ:E 90%, ZolXE 91%, Hol%E 92%, HoJXE 93%, HolXk 94%, Foj: 95%, 2
o= 96%, HOE 97%, Hol% 98%, T Hojm 99% A E FUAS ZE AES Tt AR oA,
271 Z2ZE Jlol= RNAYE MQDWE 67, 68, 70, 71, 72, 76, 79, 80, 647, 648, 649, 653, 654, 655, 656,
673, 680, 681, W 682 F o]z b}l Holw 80%, Zolw 81%, Hol% 82%, Zo]% 83%, ok 84%, # o
= 85%, Hol% 86%, Aol= 87%, Hol% 88%, HoJE 89%, HolE 90%, FHoJ& 91%, ZHolE 92%, Fol% 93%,
Aol 94%, HoJX 95%, HoJX 96%, HoJx 97%, HoJE 98%, i HoJE 99% TUALS 2T Aol FHA
oJAY ol& EFFeTE dF FE 011 oA, 7] £ZE 7ho]= RNAE X 69 7}01‘: RNA = Oih shvte] el
QEE NEE s, AR FddolA, 7] AlEd =gsteE @A EE% F7] 7rel=

FatAL, 7]

FRr2deHEE dEskshe w& wi et ) AEE WHA7)E 2
B EL AU ZFse A4 g 4] AEE AL wAS T, 9 FANNA, 4
7] Mgl BYshs wAE A7) 88 @NE we A7) stels FelhEder=g daashe dudta
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[0027]

[0028]

[0029]

[0030]

[0031]

[0032]

[0033]
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A RNP) S 7] AEE HFAE GAE F7HR e, 47 RNPE E3ehe Ad WY AHNP) 9
A =

~27, 108, E& 109~110 & o= sy} Hol® 554 AE 944 2=

1
=
Z2tg ot MES sk dEwEdlolE Al gt

A
ofAl = 24 Eﬂ&’\]ﬂi@'ﬂlh AEH EAZIHEE FA4E Tlols Rt Ad; 2 A7) TrEH oA A
At s FAAE tracr R} AES 23T, dF FEHANA, EFEH AT VY vAEZFE f
AT, B TN, dEFFHoIAE Cas9 AEFZFHolAl, Casld AEFZ#HolAl, Casl2a A=FZ#H o}

I,
A, Casl2b lZ=wEeotAl, Cas 12¢ NZ=FrEaobAl, Casled A= oA, Caslle ‘?ﬂc“aﬂﬂ‘)}ﬂ] Cas13a
A=rEdobAl, Casl3b d=wEdobA]l, Casl3c dZ=wEe oA, = Casl
FHdo A, AEFEFo A SpyCas) NE=FZdolASt 86% 1lgre] HAHLS &ED}. o ?aﬂ_oﬂ 1*1, Al 2=

2+ - .
9 lg'ol £2E FrhE T

wW
@ :
e
ki
4r
g
(o]
o
:
N
N
(o]
o
2 T
I
o
T

AH OFEo A, B A= ZZE FEUoAE Awdty, A 2FE FEHokAE: (a) AEWHIE 1~27, 108,
EE 109~110 5 o= S| RuvC 2 INH E=Wld3 Hoj® 55% AE TS 2tE SFdl2 11, 118 Cas a4
A

RuvC 2 HNH =H¢l; 2 (b)) ALEWE 1~27, 108, ¥ 109~110 3 o=3s}te] PAM A5 24 (PI) EH¢ ﬂr 2
&P

of% 556 Ad FYAS z2te ZeA I, I 8 Cas 4 PAN-ASZL(PD) =HeS 23ec, g8 Fddd
A, (a)eF (b)E A AdFow TR G, dF FddoA, Fei2 11, 118 Cas &2F e v A
ERFE fdEd. dF FdAdA, AdEFEolAlE SpyCas) dE=wEdlolAlet 86% WIRke] FUAAES
Zr=th, A5 PN, 223" FEYolAE A9WE 1-27 F ol st Holx 559 Ad FAANS e
AqdE £33

A5 FelolA, B ANE 22" wF ﬂo}xﬂ A 2'S Agshy | A7) Ao Bod 7|&y gy EE F
o F ol sl W A=FE oAl A=ygZelotAel HdAE FASES FA4E Z2E 7tol= g
waak x5 xdeta, o7 dEFIEHockAs: 1A diSAgRIA Ady £ S =

t

dN 74 Jeil = e F ool skl mE FYA 10, 119 549t &
d 7bed 24d 9 24 01%— 7hol = ErEULEEE AT, 7|4 o]F rlolE EYTIEULEE
= A4 3t AP S I

A FEjelA, B ANE dRE 4404 BASEE PR AT, 47 wHe 2o Jled g we
T F ol shel wE A2ElS MX] E=]iEtE GAIE Eglstal, o7|A hol= 2R Mde MY
WE 67-86 F o= dhbE e Add BASE RS TwE

IF FeHjel A, 2 JMAE HAOL FAAE BA S BHS AFsh, 4] e 24 Ved gE e
T T ol dhue] wWE AARSE AXd Z=QiEhs GAE T, o7 slol= R Hde Md
W3 611~633 = o= s} EAIEHEE ;uggh:}, JE FHd oA, 7lo|= rEAA HIde HIdWFE
615, 618, 620, 624, =+ 626 5 o= }L} o EAZFHEE AT, A8 F3AoA], 7lol= gH ML A
AT 645~684 = o]= bl wlE NAL T AR FHAA, sto]= BRI NAWUE 645-649,

652~656, 660~671, 674~675, X 631~684 % o Fhjo] w2 IS EFIT

AR FEjel A, B AL Bedo] AHH AxZeoE wdes AEE ATa. A% FeelA, ¥ A
©opge] J1%H Qele AN BAE wdet AEE AFad. A% FuelA, ¥ ANE B /)EH o
o) 2g Feleldl AsRe EFgehs ALE AT

WA b gE W olde kgl AAE APonuE Gl A 47 FuAd Aol o714 2 A
o e AHel FHeRe] BAEL AP, AAA FAAW, ¥ AL e P L gl PR} 7
Soha, B oA WR AN ARe thekd gug Sl B NS delux gnE Wyl & ot we)
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E 1la~1bE E4d 7|&H st 59 dd PAM EolAd S A, & lal: B9 7|&H vhekst 2%}
o] AEFE Holi . = 1be MY RNA 7lol=49 CRISPR-A ¥ AxiFZdolAle] PAN EolAe &
= MAUE 46~595 UEhE SAUE 42 fA R

& 2= RNA 7hol= CRISPR-S14 fpEeobAl o] mwiQl 2opbg o) /ids weols

% 3a 2 E 3 HHe FuAel A sfel=dt thre] e AYe wAUY. & Zat 2 /)&
ofe] wlAe] AP SaCas) W SpCasdS HoIFH], o5 Ao @ik mEF Ay (Uehd Ar))E 29
Trre] AokEl C-weko A AMeEch, = 3bi RuvC-111, WED, TOPO, 2 CID =wl<le] ~e13 ol W7t =2
SaCas9 wrulxle] C-ek mHQlg EAISTE. PAN AEAE Bl TOP0 =Ml % CID Bl P,
g4 B9 &7 (RuvC Z=H212] D10, E477, 2 H701 2 NHN E=wol9] D556, D557, o N5R0) = 9]_%]% C-urch
=l E3EA et

S 4= 49T U P 5 A4S o8 B

# 43 QA BRE FZeokd 2 AR BE Feokd Hue o
Fot -k =¥ NG3-60] AT JNHEE =3 )
o] sgRNAZ RNA 7}ol=w FrZglola] Ao A&,

% 5a~5bi= PAM A E(= 5a) B 29| 7I&Ed 754 7ive} PAM A€ Seq 21 EH(E 5b)& Z=A|g.
RuvC-I11, WED, TOPO, % CTD¢] dS5d C-Tet Zvele] Fubd Aopgs zhetsbd, 7lvgts 2

FEHotAS Axdtd w VAU, =R Fdg=, A
T, e gwAe] pal A5 AR E=Hele] PAN SolA
62, 51, 53, 62, 54, 54, 55, ¥ 55& YElYE= A

62 AFA Y PAN 5F AAS ol &d] 2HSA BHYE wEYolA 2 Y97 BHY oAl R o
k3l C-Egk =u¢ JJr MG3-6°] A=&H 7dagE 232 YdstE AL ZAS Aotk -y B Tyl §a
o] sgRNAE RNA 7lol=®l wEelobAl EAol AL&3litt. 25 9to] =AlE sgRNA F& yEhdg. -2d 32

=Rl el sgRNAE AREeh Zlo] &S FAlskA= .

T 72 MG3-6 2 MG15-19 o= F%E HolFErh. NG3-69 WED % PI =wWelS MG15-1¢ -3 ZwH¢l
Fate] 7)vlgl 1(CHS AASF . dietd o= | MG3-62] PI E=rlelS NG15-12] oS Ewela} x9fgsle] 7]
g 2(C2)E AT,

£ 8a~8b= AIEI Ul PAN 55 A 9 PAN BolAdd digk AA AdY ZAAE ZAgTE. C1: MG3-6+MG15-
1(WP) 2 C2: MG3-6+MG15-1(P). =Ztd 7)wjgls HA whulde] p & L2l PAN EoldS ®BESE
Ao k. PAM 55 HAS 33 st & 8ar A aAUt EATE W Hdo] HAEASS YERE,
HA oftE2 A BAE RolFa, = 8bi= #AAC o8] A" PAM AE9 Seqlogo EAE HAETH = 8b
"CNNNCNAA" S M@ 5824 JRAI3Ea, "NNNNCWAA"SE M EHT 66224 7fAlakar, "CNNNCWAA'S A EW

=
o
o
Y

& 6524 JMA) s},

= 9a~0bit X7 AFEolA Eo rlEd 7ivge] A4S A, Jldete] dis] AHE mRNAS 20719 A
o]3 sgRNA(E = 105 % 67-86 F2)9 ¥ Hepa 1~6 AIX U2 3% FAAGAIAG. AFLE YA A
A4 = CRISPR 5@4 yoll olal Hrlsldth, = 9av A1E3 7lol=o] WA &S LA, 2709
AEESH BEAEo] TA| M Ab:}. = obs HEAQ 7lojzol o3 AAE Y T2uUS HoFEu),

=

102 Hepal-6 AlEoA Zhol= xFede] Ads ZAleh=dl: 7hol=s fxdeidl wilA
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(lipofectamine Messenger Max)E AF£3}o] mRNA 2 gRNAZ A AEE AT},

E 1lax MG3-6/3-4 7}ol= o] IS 7345 EAST. & 11bE MG3-6
Zhol=e] F2AQ FiES EASY. & 1lbe AEHSE 7345 EA]f&ﬂr.

F
Az
-
N
)
0,
4z
M
tlo
ki
>
<
v
H‘l
r1r

E 12& ggHoz WyPH NG3-6/3-4 7lol=E P EIEIN WAA WaE AFSSle] mRNA 2 gRNARA AL
], Hepal-6 A|XEoA o]E9] &AE& ZA g}

T 1328 3std oz W MG3-6/3-4 7Fo]l=9] 37°Co|A 9AZF Fote] tAHA S LA sTh

T 14 3std oz W MG3-6/3-4 7Fo]l=9] 37Co|A 21A17F Fote] AL A ST}

X 15a~15b& V-Ad 7)ete] Ad# U 2389dS EAEY. B 15as ZF Ay vheEHE FZx7 Ad At
=9 optRe s As EAY. sdet Aldy Qo] ~ebgE MG29-14MG29-5 lHEel M Fd EFSE #
ZHETHE S ko] = sgRNA F& YEd). E 16b= H R 54 2 o|2RE FdE )W thik pANe

Seqlogo =AIE H oSt}
E 162 HEK293T M EZe A TRACe] tigh f-dx A A5 DNA T2 EA|S),

E 172 HEK293T M EZe A B2Mell tet A2 HY ZH}E DNA o2 EA| g,
3

H

18-> HEK293T M EZo A TRACO] Wit f-xxF HY A%E DNA ¥ XY FFoz =ATT),

H

195 HEK293T A|azollA B2Mell tigh f-3dxF #H3x A& DNA o2 ZA|SH},

= 218 Hep3B AlEo A ANGPTL3o] Whdt 42 HF A3ES DNA 502 LA 3}

% 22% Hep3B AM2Ze|A] PCSKOC wigh -2 AZ A3E DNA o2 A gth

= 23 AAY Al od ¥, oflE mp9-o] HAO-1 FAAF A MG3-6/3-40] 23 Al AFE &=
Ao,

E 24 MG3-6/3-4 mRNA 2 HAO-1 §AAE mH o=z 3= 7lo]= RNAR X853 nl9-29] 7hA ZE|EFolE
Abeta s g FFES A g

5 25% MG3-6/3-4 mRNA 2 HAO-1 §-AXE mAs = sty 4719 Ao
NE X835 opAE mlg-~o] HAO-1 FAAF A e Ax HBRHE =A 8

ot
oty
o
o
rE
ok
o
P
ally
N
N
o
r
=
=
=
=
[ep)

% 262 MG3-6/3-4 mRNA 2 47]9] Alo]dl 583 WEHE zh= sgRNA 7(G7)o] M&E3stE LNPZ X853 & 11¢%)
of m9-229] FrolA FE|FUoE A3ai(6G0) @ $59 daw BEF BAS =3

wge Y57 e FAF U
AE 5 gg 3gs A

v A E9E ME 552 2 Ui mE U, 2=, 3 A" ARSS] 97 A AR EearE
derl= g ZPEE LS Aot A<D 55 ] ALl g a2l drgo] offjel AlA s o] gitt.

MG3-6 7] =gk
AEHE 1-272 MG3-6 ZIHEF FEelokAle A HE = MES BoFET).

MEHE 108& 5 UTR, NLS, CDS, NLS, 3’ UIR, ¥ ZYA mE it NG3-6/3-4 FwEdlokAle &4
QEE HES HojFT).

AEHE 28~45 H 605~610-> MG3-6 ZIwlg} FE oA} 7158 ESE 22tE sgRNAS] 7EHLEHE AES B
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LT 604 MG3-6/3-4 7HAIE 39
MG29-1 7)+2

AdHE 109~1102 MG29-1 7]

=)

AEWE 1111132 NG29-1 7] 7]
AdE 114-1162 thFd 2519 A PAM Sol4 HelFt,
AT 1178 2ol 71&8 7vet F3elobAle] PAN Sold& wejEnt
TRAC %% 3}

AW E 119~1382 TRACE 3

LS HoFEr),
A I E 139~158 TRAC T2 2] DNA A E&

EAskel7) 99 MG3-6/3-4 FrZelobA st 7sHES

BN
N

J
)

sgRNAS] FEHLE=

HojFnt
BoM 37}

AW T 159~184= BaMS EAF8l7] Y3 MG3-6/3-4 FEH oA 7 5stE =
LS HoFEr),
AEHT 185~2102 B2M 2 A K99 DNA A E<

BN
X
i

sgRNAS] FEH Q=

HoFEg,
TRBC1 ¥ &3}

Ad¥E 211~2512 TRBC1S
LS HAFET),
AW E 252~292% TRBC1 ¥4 H-£1¢] DNA A4

F43}s7] fla) MG3-6/3-4 T2 ellotAlel 7 st 22he sgRNAS] wae LE =

S HoFE,
TRBC2 A3}

AW E 293~3372 TRBC2E Z 2387 93] MG3-6/3-4
ANEe HoFEr),

M AT 339~382% TRBC2 %

TEdetAlYt 7EatEs 22 sgRNAC] FEE S EE

2ol DNA ME& BojFr},
ANGPTL3 %33}

MEAHT 383~477S ANGPTL3S F A 3}bst7] 93] MG3-6/3-4
= AqdS BoFEr).

MAWHE 478~572% ANGPTL3 %4

rEdobAlel 7 etes 22 sgRNAS 72 2 F

219l DNA AMES RoFE.
PCSK9 ¥ A3}

MM 573~587-2 PCSKOE EA3Hal7] el MG3-6/3-4 wEdlolAlet 7158 es 249 sgRNAY FEHUQEE
ANGEe BolFEr),
A LT 588~602% PCSK9 A K99 DNA A E<

THg A A8 TAYY W

HojEo),

oo gekst FEAE Edol EAEL AR, ojgd Fids B4 dARA Ardrs A2 9
AApl A el Aol 2 wHS HoluA] dak @2 Wol, Wst, gl X gho] FdApol Al dojd 5 Utk
vl 7led 2 o] F el i v icto]l AHeE 5 S-S olsfaoF .

g HAEA e g, 2o A" R s AAske dde Wgs, A, skek, A A=, v
&3}, HIL AES Ay, 2 AFF DNAY 7]&o] AFEHEY. o2 59 Sambrook % Green, Molecular
Cloning: A Laboratory Manual, 4th Edition (2012); the series Current Protocols in Molecular Biology
(F. M. Ausubel S(eds.); the series Methods In Enzymology (Academic Press, Inc.), PCR 2: A Practical
Approach (M.J. MacPherson, B.D. Hames % G.R. Taylor(eds.) (1995)), Harlow and Lane(eds.) (1988)
Antibodies, A Laboratory Manual, and Culture of Animal Cells: A Manual of Basic Technique and
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o

Specialized Applications, 6th Edition (R.I. Freshney(ed.) (2010))
24 E3E).

CEREIQES S L =

oA AMEEE vkel Zol, T FER( “a” , “an” ¥ “the” )E WG € WAIHA Ze &, 55 F
HE ¥3etes o ®lh, 53k, o] “¥¢s=(including, includes, having, has, with)” D= o]o] W
FE xdo] HHES AAS] A% FAARJ] WS EE AR AR EHE AEsA, ol goje & ¢
233F=(comprising)” ARG WA 02 X AAQ] Fo g LT

oF” & Foizl kel Huol 20%, Hd 15%, Hdl 10%, Ho) 5%, Fi= Hdl 199 WHE v 4 gtk
Aol A AREEE ukel Fo], “AIE” = dRMH o R AEIA AEE A, AEE okl F71A9] 7
z, 7%, B A Atk AlZEE s ol e AEE Zh= gl FUIARNTEH friE

e X 93 Az, I AE, v Elol ME, AT Al
AAAES] X, dATE AX, AF Fo9 AZ(dE 5o, A& FE, = ,

(corn), & (maize), ¥, Aok, EntE, & JWAbp, AMRee, ¥ Az, 22, W, ek, @, 78k A
=, A, AR E, AT, AF, BoZRF, $Akel7], o7 frEie] AlE), dERF AE(dE B0, REF
ex3A~ BEF9-Y(Botryococcus  braunii), =25+ (Chlamydomonas reinhardtii), o) =R
gelsl2EE, Yx=FE2FA~A  7lt)el}(Nannochloropsis  gaditana), ZSE#e I g x=o]%AM(Chlorella
pyrenoidosa), “gto]®Aluk(Sargassum patens C. Agardh) %), siZx(d: AZ), A4 AZE(AZ o], &%
A, HA fFHe Ax), 58 AX, FHF 528 59, 298, JAERF, FHs=, A% ) FH A

= )
CAFER(AE Bol, M, PAR, RBF, A, THER) fUe) AL, THEB(CIE B, A, 22,
o) =
L T

z 7 . . | |
A, ok, AT AE. WS welzk AR, ok ) G7o AT, . gRi, A¥X= Hd §r)Hns
B faEA SEU(E S0, AEE gow wEod 4 dx, ot A% 9T Axd Bar)

HANA AR E = fo] “FEYLHE” &= dubxorg A7|-w-2id o %S A3, FEFYLEHEE ¢
N LZUoE e ¥ake = Q. HEY e 34 RZYoET SAE Fake 4 gr. H2¥oEs
oA Qs Bol, dSARaALON 2 Huad®))e] BEA B9 £ Ak, A eE st
goli= PRFZU AT A, ofulal AFIAHATP), $-ld AQIAHUIP), AEAL AHIAH(CIP), Frobwil
ARIZHGIP), 2 S A2 oA s Ak, ¢l dATP, dCTP, dITP, dUTP, dGTP, dTTP, T o]E¢
geAE 2 2= 9uh. olf e SEA=. o= So]. [aS]dATP, 7-HlokAb-dGIP 2 7-Elo}R-dATP, = o] =
Fosls A Bxlo] FEold AL Holsls HREoET SuAS ¥3e = 9l BoA AL
= vke} o], 8o FEUYLHEE HUHSAYEFEHALAE AJAA(INTP) 2 o]59] F=AE AT 5 3
o, OuElSAERFEe A= Abelake] oA HQl o= ddATP, ddCTP, ddGTP, ddITP, 2 ddITPE %§d 4 9
Amk, ol FAEAE Fevl. FZULESE TAEHA ALY, gAY FaHow AE 753 HolojEl (o
£ 5o, YYHT TAae Rololug AMgde]l AF sFeel BAR 4 Atk Ak PR (quantun
dots) o= F98 F= gy, HE 7Hed

$t A=, dE 5o, WA YA, 33 24, FIdd 14, A
=Y 124, Lo yF FA= FFIAR], 5-7IEEAIEFLY
AIRJT(FAM), 27 7" - ST UAJNU0E), =2uURl, 6-7F25A=TRI(REG),
N,N,N* N -HEz}¥ e~ ZEAZYT(TAMRA), 6-7FE2EA-X-Z 7 (ROX), 4-(4" fuEolu]=mdolzx) Hl
ZAHDABCYL), N2=Ale]l= E5(Cascade Blue), 2 #ll< 1™ (Oregon Green), BAL2~ #|=(Texas Red), Alold,
% 5-(2° oo d)opn| b Tl -1-H EAHEDANS) & 23 5 AR o] FAHA = Fevh. FF B
H wEULEEY EA dt S ¥3e 5 v} Perkin Elmer(Foster City, Calif)ZHFE 4+ = de=
[R6G]dUTP, [TAMRAIAUTP, [R110]dCTP, [R6GJACTP, [TAMRAIACTP, [JOE]ddATP, [R6G]ddATP, [FAM]ddCTP,
[R110]ddCTP, [TAMRAIddGIP, [ROX]ddTTP, [dR6G]ddATP, [dR110]ddCTP, [dTAMRA]ddGTP, % [dROX]ddTTP;
Amersham(Arlington Heights, I11.)S.2%¥E 44& 4 9+ Fluorolink BlSA7wE U LEI=, FluoroLink Cy3-
dCTP, FluoroLink Cy5-dCTP, FluoroLink =F2 2 X-dCIP, FluoroLink Cy3-dUTP, % FluoroLink Cy5-dUTP;
Boehringer Mannheim(Indianapolis, Ind.)S2.2HH 4+ & = EF2HAIA-15-dATP, ZF2#A¢1-12-
dUTP, HIEZHE-Zoh-6-dUTP, IR770-9-dATP, ZF<2.#A1Q1-12-ddUTP, ZFL.#AQ1-12-UTP, ¥ ZF oA
Q1-15-2" -dATP; 2 Molecular Probes(Eugene, Oreg.)ZHE A5 F 9= 44 IX"E L=,
BODIPY-FL-14-UTP, BODIPY-FL-4-UTP, BODIPY-TMR-14-UTP, BODIPY-TMR-14-dUTP, BODIPY-TR-14-UTP, BODIPY-TR-

SE
foi
B
=
N,
i
o
gﬂ
]
-
32
o
4
it
=
to
fu)

o
P
N
X
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14-dUTP, NZ=Ael= BF-7-UIP, AA2Aol= EF-7-dUIP, ZF#A¢1-12-UTP, ZF 2 #Al¢1-12-dUTP, 2.d
2 3 488-5-dUTP, 2oyl 13-5-UTP, 2oyl 1-5-dUIP, HEZWEZovl-6-UlP, ElEg¥ g2 ti7-6-
dUTP, €A}~ H=-5-UTP, ©AR~ B E-5-dUTP, % EALA #l=-12-dUTP. wEHLEEE F8hA o] o3
FAHAY 242 = vt gEgHez wygE dd FEEESE HE-dNTPY & vt HleEsH
dNTPO] 5 HAEAR] de Tas EFE 5 Arvh: HLE'-dATP(HE E°], H|2-N6-ddATP, H|S.®-14-
dATP), H|Q¥l-dCTP(E Lo, H]L¥-11-dCTP, H|L¥1-14-dCTP), % H]LB-dUTP(dE E9°], B]LE-11-
dUTP, ®] 2 ®1-16-dUTP, H] <L ¥1-20-dUTP).

|0 “FYREULHE” |, “‘SEIwIFdeyHE” , @ I & dwrdo® Qlee] ZolE iRl wEEo|
HEo 34 dHE AT A wEHo g AMEEHT, 7] REHLHEE O 7Y, olF JtH, ke
s 71 HSAIYEFEALHE v JRFEHALE =AY, o9 FAY & vt EYFEULHE
v AlZe i Qe AY UIAdY F vt FEwIHSE =y FAX AN EAT 4 Y. EE
FYLEHEE FAAAY oo w4 vk, EYFEULHEE DNAY F k. YRS LEHEE RA
d vk, ZYEFEIAHEE 499 Akl Fx2E 7 F A 499 s AT ¢ Uk, EEwE
QE|=E i o] FAMAI(AE Eof, WM o T vyt wAd AR E 28 5 v EAEE
B9, wEUHE 2 dig HES SFAS 29 d EE Fo FoH £ k. A g5 vAEHH
ol d+= eSS Xt s-r2reEd, JE= Ik, Al AAk(xeno nucleic acid), REZET N, g 9
2, 2EE WA, Edes I, HuUSAFEEHE, ZEYARE, 7-dHopA-GIP, FFT (dF 5o, FF
of dA" 2Ol e ZFAR), BE IF FEULEE, vow JdAd wEULEE, 3 97 fA}
A, CpG A, WE-7-Folx=Al, Wdstd FEHHE, oAl Hetdd, 98, Hilolzrg-2d,
241, 2 o]l ZElwEULHES HATAHA = Ues XY F1A4 B fdx dHe] 39
£ H-39 99, d4 EAo2RH AYgd FHAR/FAAAE, A, JAEE, #4014 RNARNA), g RNA

ol
(tRNA), ZlH%E RNA (rRNA), -2 4 RNA(siRNA), #-2> &lo] RNA(shRNA), wFo]ZL=-RNA (miRNA),
ZEAS], cDNA, AxH ZEwEders, #AE ZYwIEders, Egtav=, e, ¢l Ade] dEd
DNA, deje] AMde] whel®l RNA, FAIE  DNA(cfDNA) 2 FAIE  RNA(cfRNA)E ¥ 3ste  FAX
ZYFEUdegs, sk z2n 49 Zgoln, FEYQHE MIL n-FEYQHE AR o FuE F
ATt

4o] “gA7A(transfection T transfected)” & LWk oz wHl-nlo]gA~# 9l ¥ T wlo]gAa-7]8 W
Hell o5l ks AE U2 =Yt AS s, ik Exbe Sde ad £ ol9 754 FES o

333h= AR DY F k. odE E9], Sambrook 59 F3[1989, Molecular Cloning: A Laboratory
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o
e e

St gol, o] “EEEE &, A4 A EE B@AS 2EsI RNA A} A
=€

oA AL-EE= Bt 2 15=
FEALHE v FEU = A9 AR AXsAY o]t $HE & e 24 DNA 995 gukde
2 AAIY. ZRREHE FF AL dAEA AHEHE g olxle] AggsE o] DNA LS I 4
A=, A7) QJAAE RNA SFEA7F DAl Ajste AS &olstAl st fdar AXE gt ‘FHo] Z=2
By 2% AAHFHE  V)A T2 EEH(basal promoter) & FE ZFs3shA 2" ZowE I QEH =S WA
dE FHse BE 7|2 845 didhe ZERHE dibgoz AT = Qv AN E VA Z2REE,
AR 9o, TATA-9r 3= CAAT ¥tas ¥3Heh)

1o A AL-§-5] & npep o 2
mRNA = THE RNA HARAIR) HALY
S

r{o
o
2

L

A% 71584l AZ 9 (operably linked, operable linkage, operatively
nked)” HE o]9} wHALRE F5% AL FHA 84, dE Eol, ZEHRE, ddA, ZFoluldst AE
2 o

K rlr;oln:rm 4y ¥o o 2 orie
0,
ui

o WA AwHoz AYsed, /1A SAEE oFo] dad PHOoR ABIEE st wAd 9
% Sof, TwE Ex AuA NS TIY F At 24 8ivh 2P ALY AN AN Bge F
B, 24 ant =9 9o A% sl AA. od@ JFH AL FAHE @, 24 ans)

9 9o Abolol A W7k A 5 Ak,

weloln ALEE vheh o], ME” = dwdom FYRIdeHss IeAY Fdndedss A%

du EFewFUoss AXZ At A2 dlsked ASE £ oAb AURd = AUl 5

(association)& AF@eh, WEls] o Feprvls, wlolelx e, @F, 2 /e G404 AW NI E
Sk

gk, WE s FdAtel 2 7 s o] FAA FAAe] BEE SolstAl sk FAA 84, AE

B0l - QA48 dwtyow ¥ s,

oM ARSE = Hheh o], I JHAET Bl S JHAIET = 3 2Es Y 2de Sl 2 T
sl AAH At M B 8 29E AAs] s Ao R g weHor ARgdn. AR A9,
$E FHEE 24 gach BAE A8 24 827 F Jbestl AAH = R (E) S 23S AP
DNA Ht @l Ao V)% 9@’ & A% DNA =5 vild Ao sty @43 AdHoR A
AESE B (V)eH] e T2A B4)S BRste 9HS Ao AT DNA A D] BEH 4L
A Aol 7191ek WAl ow Wy dFE nAE= oo THd & vt
S AREE = wheh o], AT AAE AAZE IZE Al s WEHUSE AN R et
HIAIGA QL AAldel] wER: Sk ojo] MAS AddM dAdsA @e MdR wAdeRA wYd 5
SAaLs ke o] SAS ARAAM AwE A b= SAtat AgA7lE, AT Abme] el Sidtel] EAsHA] @
Ise AR Ao wgE £ ola 2aE ik Aol EAEHA] e DS ol &8 Al
ol A gdd & dar; g oo oprmil AAg AdelA EASHA G ALd Adgozn Wyl
T A 2AE wES RS Ul Bu 5S4 f5E ¢ dn. 24T ARRE Aol e %)
" TAess 3T
Lol A AREE = wheh o], AT B UQlE” & A @A QIF vyl vhe Md SUA(E B9,
50% mIke]l A FAA, 25% vwke] ME TUA, 106 el AE FUA, 5% vwke] AME F

o

=
dA, 1% mRke]
=

[e)
WA o g ALEHETE, o E o], VPR ¥

J o= ]

o =

NG BUH)S ZE 9Md EE old Eue A 4B
Z

)
VP64 =l 34 A} B3 ol

B A AFEE = vle} o], 80 “tracrRNA” EE  “tracr MY 2 oFAE A HQ tracrRNA AL (A&
£ st AN ST, FAELEGTT T FAQ tracrRNA, e AGWE «_x) I HoE 9

30%, 40%, 50%, 60%, 70%, 80%, 90%, 95%, TEE 100% ME TAdA T HE FAKES 2te 9

2 A3 4= ATk, tracrRNAE oFAE A Al tracrRNA A (d S Eo] sAdf T, FNELE

fele] tracrRNA)Z A <k 5%, 10%, 20%, 30%, 40%, 50%, 60%, 70%, 80%, 90%, W= 100% A9 FHUAH w
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A A s zhs dibs dnbdoR X o 9tk tracrRNAT tracrRNAS] ¥ sl FH) o
E AR e R s W, WA, o], mi JvEs 3§ 5 gl FEHE AFE
ATt tracrRNAE Aok 6709 A jraeleEl=e] Aol A oy «AH3] tracrRNA(AE E°, 354
AT, FAZEGTT 5] tracrRNA) At Aol oF 600 BAF 5 A= WAk A
Eol, tracrRNA N E& Hofe 6719 A& 7IUALE =9 AHolol AA oY oA
of, AT, FUEEGTT G tracrRNA) AL Holm F 60% FAFAL, Hojx
AW, Aol o 700 TdstAY, Aol of 75k wdstAY, Aok of 80% TUStAY, Hof:m of 85%
Avt, Aol= oF 90% TdaAL, Hol:= oF 95% FAAY, Aol oF 98% FAAL, Aol

Av, Hel= oF 100% §U9F F vk, 113 tracrRNA A2 A5 CRISPR of#lolell A Wk Ade] o
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AA)E AHE
vfE8 >~ ZA (conditional compositional score matrix)& AF&3}= BLASTP; w@ol Zol(W) 2, 7IHhAI(E)
10000002] sEtolg, 2 3070 7] wlwke]l Mo thsjA = PAM30 ~F3ojs wlEHANH ] 9, A% 7 19
A H& A4 - o]52 https://blast.ncbi.nlm.nih.govell A ©]&& 4= 9l BLAST ME % BLASTPol tjdh T
ZE g E<Y)E AHESHE BLASTP; CLUSTALW; 9% 2, Bdx -1, 2 3 -19] sghv|elE AME3= Smith-
Waterman 357 A dagF; UEE genElE A3t MUSCLE; retree 2 2 FHd] whs 10009] It}
S AFE3l MAFFT; Y2 E gl E AF235FE Novafold; YZE I2vEE A3l HMMER hmmalign.

O oX i pR Koot El
[0k

Aol AFEEE vkel go], o] “RuvC_III E=W1” & RuvC A= dolAl =Hele] A WA Bd% 24
< gt om AAGTHRuvC FEHOH =HI1E 3709 EASE 4 RuvCl, RuvC_II, ¥ RuvC_IIT1o= 4
#). RuwC Tv] E= olo] BAL2 A3 E=vQl Add g dd, Fo] g7 TS 7zl gl F e
ek 72 Y, Be BAStE =] Ad(dE Eo], RuvC_I11¢] 25 Pfam HMM PF18541)el 7] Z3ko] 5%
3 & m2x 2 Rd(Hidden Markov Models, HMM)3}2] H]xlo] ojaf] Uuwtzdo g 2HE 4= it}

EAo M AL wpel o], &o] “gIx]” (WED) =912 sgRNA Z PAM o]F A2 WHE:nk-ubE o] FA 9} o
At o2 e agste =HA(AE £, Cas @ EAlste THle)S dNkd oz X Hsct, WED =H<l
S EAztd =dol MEe thEt gd, Fo] gl EmelS AR vl i3t Fx AY, £ EA3lY =
ol Mol 7| 23le] FHE JE vfE2aX 2P (M) Ie] Blxe o&] dwrygor AdE 4= i,
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of g gd, T4 @9 ZrlE 7Rl el o v AY, e S sk k]l AL 7] xste]
o) o o

BANM AFEEE sk o], o] “REC ErlQl” & sjol= RNASH %5
g9l 2he] RHRKL Ei REC2) F AoE h1E @S Eoel(dld Hol, Cas wHde] E=Alshs
s
=

rlr
pod)
(o
fru
s
2
N
rlr
e
o
=
2

gl
g,

WS dubHow XA, REC =rQ] = olf] 242 wAstd =rdd MY 44, F40] 2d

4 ° 1
j1e Jbd wmdel ga px A, mi 2Ashd wugl AA(dE So], wulel REC1e] A% Pan
H dl= H

PF19501)¢l 7] %3}e] 725 3
BoA] ALgEE ule} o], fo] “BH =7 & 113 Cas &4 NUC ¢33 REC ¢ Alele] HE1A] vpAgl
ZHRl(dlE 9], Cas @] EAstE =H)S dubd oz A3k, B =dQl & o] 42 A3}
d vl Mde] giat Hd, FAo] g =dels szl wulde it 2 AE, T EAsd =9 Mg
(& E°], =v<l B 79 Pfam PF16593)0] 71%3te] F+5F% o< ml=33x (M) Ho] Blale] &) o
oz AdE 4 gl

oA AlgH = wke} o], gof “HNH =gl & EAAQ 3|2 Ed 9 opauey]l #E e dEFE
dolAl =rels drg oz A Aeth, INH TS EA8td Z=dd AMde st Ad, F40] dd =uelS
7H @l el gk 2 g, e EAskE EH1Q A (E o], =HQ1 INHS] 7 - Pfam HMM PF01844)9l
71Z38ke] tEE FE vlEEX 2 (IM) ] vlue os) dutgoz e 4= 9lt)

=
St olge] HEA obwmat B = B /& Eh F ol shie] wWolAzt B el T,
A FE EE V)5S s guw SRS okl A
. R R AE ok AR fARE obiibE S Ao Ry
2 & Fo| 454 vude 4dd AL wugoss, F
Awlold ofulit 27 (dE o], gEsE W JE AFe WHAA g muEy W)
ol el g AgkE WolAlx Belo] 7)%w

ol it ag

A 225

T oF 50%, Hojm ok 556, Holw ¢}

Hojr oF 85%, Zol% ¢F 90%, Holm ok 91%, HolE ¢F 924, Ho]m ok 93%, ZHolL ¢F 94%, Ho]x oF
95%, Holm oF 96%, Hol= <F 97%, Aol oF 98%, Ei AHolm oF 99% FLA S Zte WolAE xFT 4
th, g5 Fadola, o3 HEHoR X3ty WHolAE 7% H
Skl Fad 24 T4 Ao EAe] g HA

2o 7lEd A2" 5 ol skt YlsA ®WolAlE 2del Tis
shihe] X gko] HoEo] Q). dF-

Zled BER 7] BE 7)5F 7] BFe X 3to] Hojy
7o E FASE opn| i Abe AlFshE HEA X3 HE o Fx FAS 53 o8 & AT (AE B9,
Creighton®] &¥l[Proteins: Structures and Molecular Properties (W H

129)] #F=x). v 8719 7l MEe s BEF X3 opu]e

a. &ekd (4), 24l ()

b. otx=a=2EAL (D), =FEA (B);
c. ofz=mRxl (N), =FEH (Q);
d. ol=271d (R), &4l (K);

24
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N
N
%
o
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e. ol&FAl (D), F41 (L), #Alged D, 2= (V);
f. dddebd (F),

E|2Al (Y), EHEZR (1);
g. AlE (S), EFed (T); Z
h. Alz=HSl (C), WELY ().

7he

25 7]

olr
S
-
BN
il
P
rlr
=
fr
Ho
&
fol
[
o
e
o
o

BS54 BN S FUhE T S gl

e
e}
N

_28_



[0111]

[0112]

[0113]

[0114]

[0115]

[0116]

[0117]

[0118]

SIHS31 10-2023-0134543

&S AT, £5, 5o, 7T, E AME HAE MAZ 4 gt mlAlEo A CRISPR Al&=Hle] o=
FHE 9 nAE T &% S Byste], vlsHoz EAskE (RISPR/Cas Eav o ddde=z
Ao EAlSHA] Feth. ol FEAHORZE e 7o HAE FTo] AP oA G widEHA &S 5 U]

ok, Be £ "AE TS Jehlle Ad 34 HARREY degE AEEe EAstE AR
CRISPR/Cas Alz=Bleo] 25 Aoz FT7MA7]al A2 awZdEs Ay 715 418 714588 = gl
= 7bss AT 5 Ak, olys Aol A digh Aol o= 20169Wel A wAE ] wEHAE
Ao A CasX/CasY CRISPR AlZ~®lS A Ao o3 5wt

CRISPR/Cas A|&=¥l2 mAENA A3 W AARZA 7|5she AR 7|ed RNA-AFY FEdopAl 534
ojty. o]l&9 A wEo) A CRISPR/Cas Al~8l-S (RISPR(YA S 114 S

S| WHEAE) Q9 Ee FAARel A dAs, ol ARkH o R 2719 K-S EFHgt):
3l 94 d53Ehe, TS & 2FolA A dl s 3 g

(i) ¥4 %Hﬂﬂ/g*sﬂr 7 RNA-718F F23) @47 A FFsk= wEdof =
3318k ORF. 574 14 4k Ade] 2842 wEeokA 43k ditdo® v F 7[¢ EFE Ja=
gt} (1) ZH] A 6~8719 HAH(EA A|=)T} crRNA 7hol= Afole] AR A 24438} ¥ °
ol 29| oo ZTEEAHO|-¢1% REZ(PAN) AL FA|(PANS dukz o

WA ke Agde). A" AEgk 7s 2 Al weh, CRISPR-Cas Al2=¥S &
FAMES 7IWho g dubd o g 279 S, S/ 3, H 16719 a9 P

’Olﬂ

B

S~ T CRISPR-Cas Al=8le & b AHRY Zsat S3AE 7AW, 13, 1113

13 CRISPR-Cas Al=H¥le FJ 840 SHolA BE34do] BEd Aox Tt 13 (RISPR-Cas AlZ=BlollA],
RNA-X 43} @49 ofgol= 711 AFA chNA(pre—chNA)iH AL 2L 0]% HHE @ AoflA] 7haEo] Fa A
%%k crRNAE fFEAl7]=dl, ol ZREXAdo|A-Ql3 HE| X (PAN)Z E‘:q% S A2 A do] H
of olojd w] FEdlolAl EFAE HA Aol I‘HoH fregth, olelg 7bEe AaAo] = (Cascade) 2 EE=
T Aol 53A] dEg R rIE oAl AH A5 (Cas6)S F3l o]FolA=H, o= chNA—zlffW Rt
glopA] E3HA ] FrE oAl (Cas3) @il A% X3hgitt. Cas [ rEdlobdls 2 DNA R oA ZA 7]s
Ela=

I113 CRISPR A28 Csm v Cor @918 MBS 235t dHEA-Z3E Av)g ol (RAP) 3 3
Casl0oZ A&zl T4 wEHolAe EAE EFo= & 4 Q). 13 A|=®oxe} Zo], &3k crRNAE
Casb—FAF EAE AF83lY] pre-crRNAZHH 743€vh, 18 9 1138 A|2®3) ga], 1118 A 288 DNA-RNA ©]
FA (AN, RNA Zakel digh dE30324 AL DNA 7MEh) & B4 8eta ddsts slox Rhelr,

Fl

IVE CRISPR-Cas A28l 1E2 Zad 2 HEFY FZFd okl (csfl), Casb(csf3) E Cas7(csf2)TCo 2 o]
Fo]x1 RAMP ©ruldof ojgh 2709 fHA, E AR AL, d5H A4S AEFH g FAXR o] Fox] %
T2 5}AE JHA = ol g Al YA ZEfarE oA E38] .

%

119 CRISPR-Cas Al&F12 @l-Z2|E|= e ivdl eokal 2HsAas dntdqos 7w, 119, V), 2
VIge 23Hee.

118 CRISPR-Cas Al=®l2 A& o8 7+FHr). 113 CRISPR-Cas AlZ=Blo] A,
CRISPR o]#o]S A48k crRNAR 7 SYlolAl MEFH] EA7F daskA @ga, &
sl ol#lo] WHE Add HAERAQ] J9& Z2e A2 E%H %} 3t¥ crRNACtracrRNA)7F B @38bH; oqma
tracrRNAE ©]9] &3t ZeAk wEalobAl (¢ Cas9) % ME & vt dazrgste] At dsRNA &
= gAs=dl, o= WA RNAse [ o3& dtsof trachNA 2 crRNA & U} 4 2HEH = AT 2
A Gaxs AT Cas 1T frEelobAl= DNA FrEdlobAl 24 A stE o] gk, 28 Z&A+= RuvC—fFAk w“T%
globAl =Hiele] AR el A Foe INH ol Zrlla} 7] RNase H RS < ooh RuvC—r
AL dEgEd oAl ZWQloR o]Fofx FxRE AWty oR yeldith, RuvC-AF Z=HSlS B4 (A& E91,
crRNA AFH. A Q1) DNA 71ehe] Avs ddats v INH =HeS W99 DNA 7Hee] ddhs g3,

:H b
o
_,d
I
=
o

ool
Jm
e
%
r&
ki
:lr !

il

_\4

V& CRISPR-Cas Al2®-& 113 Zsxlo] -z} ‘T]"/\ 3}”’ RuvC-F-AF &= ]° S Z3slE= FEokA FEA(:
Cas 12) 725 EHo & 3}, 1183 A SHA, B olyxmh) tfFE o] V& CRISPR A 28-S tracrRNAS
AFE-3] pre-crRNAE A<t crRNAZ A 2] 3FA| 4t pre—chNA% o] crRNAZ Aualr] el RNAse II1S Z @
2 e 118 A&=" g, v A|2'le gsat FEEolAl XAE ALl pre-crRNAE AE 4 Q). 11

Hﬂ
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& (RISPR-Cas A]2=®la} wpx7pA 2 VE (RISPR-Cas A ~El%E DNA FEHolA2A 4350l ok, 119

CRISPR-Cas A|=®lz} &g, 48 V& g4(d: Casl2a)e olF 715 B4 AL A1 crRNA F%= Aol 23]
BgstE = AEd dd vt viSold disAgRrE Yol 848 Zke o Bt

VI3 C(RIPSR-Cas Al2~El2 RNA-7Fo]=# RNA d=jrZFeolAE ZH=th. RuwvC-HAF =9l didlell, VIEg A]x=H
o] v ZFE= ZEA(d: Casl3)E= 2709 HEPN glBFZdobAl EwS Zdtatvh, 113 2 VE Aj2¥
E Oebe g2, VIg Az=dE, 98 FdoolA, pre-crRVAE crRNAZ 7}83Hs Bl tracrRVAE B 344
e Ao wolrh, ey, Vi Alx®l FASHAl, G VIE AlEl(d): 0202)2 3% RNASl A1 crRNA
T Ao o8 @AstE= AEd gd-vty v 5ol wEHolA(BRFEEHoA) S e o=

B,

op1EA7E B whdly] wWiiwel, el 11 CRISPR-Casv= AAA wwEelobal /Ay A3 cl&elAoldesr =
28l el b de] A o] gt

olefgt AAEES AldH W] 852 Z7]d =948 A F dhve Jinek 9 &‘doﬂﬂ g & Advk (+4
[Science. 2012 Aug 17;337(6096)-816—21] I JAA # <
et Alago] g ZleHdn: (1) AxFAom ddEa,
Gl AA"E AF Cas9( S B0, Fd= 11, 118 Cas &4); (ii) dd= Eﬂ DNA A &l ”ix—. o, 3
tracr-2% Mo o]ojxi=, <k 20 ntQ 5 AMIE zte= AAE A5 oF 42 nto] orRNA(T7 ZTEEE A
< 3 DNA HlZR o 2R Algd ] AALE AA crRNA); (1i1) T7 Z2REH M ES 2t 34 DNA
NZR o2 HE AT ] HAAME AA|E tracrRNA; 2 (iv) Mg2+. o]%o, Jinek2 (ii)9 crRNAZ} HAH(4):
3 (iii)e] 5 Ede] AFEH Cas9s AAZ THS JshA & F Ade @Y 3" 4 7tol=
RNA(sgRNA) & FAste /MAE, 22d Al=vls 7|33,

O

2 AgFdonn, THw Az Ager) 94 o

o]%ol, Mali &2 TS ¢&Eslal= DNA 3 | Al=gs el
o (1) e 8 2ad ME(dE B0, SV40 NLS)S ZHe H-Ee /7 Z2FE 9 -3 Zglotuds
AT (dE 59, TK pA AZ) slol ZE HAIHE Cas9(dE 5o, = 11, 118 Cas a2)E d53}sh=
ORF; % (i1) Ads T¥as I TZEE(AE E9], U6 ZZREH) o] sgRNAGE AlFst= 57 A Eol o]
oA, 3 tracr-A% AEed A3gH 20 nto] FRA A A AE, A, D tracrRNA AEE Ze)E &

33}k ORF (Mali %9 H3[Science. 2013 Feb 15; 339(6121): 823- 826]% Fzxeta, 5 AL 2 HAA7}
A Bdd B3H).

=2 arEe]ofA]

A FElel A, 2 WAl ARk b Thelmsl gpEelobAl Bl AIARlE sk Aol wEk Zolvh. AR
ool M, 225 rEelotA= Ady o, BA W, B A ¢ S85 A% 49 B A9 A2 7
Aolvh, AdF- e, & A= Fab-rlolmg grIeopA]l AlAaE Bl ooje] FAdeae dEd AAEE &=
Askal A S ek A, Al 22 ARSEE Y, R 2w w3 ler, Al 2 Aw A e f
A AR 22 D 2A43E Loy

A FEHA, 2 N 22 wEEeAlE Alwetr, 2AtE rFEobAls dat TholmE rEEobAl, Y]
dlek oA, 2 rFdetd §9e 29 ¢ U

Zlvjer B geh 23 rE e ol

2elol Zlsd A 2L e 22 rEelokAls shuh ol el w e EddE xdE 4 gla, &
E mrele 29 Ved &, T, B VI8 AE 2 o f71Ae e2EROd] dit-rlelrd e
opAle] © H= Edld 4 vk ©E Aeld Fo| yrEdokd eEERaRRY fAdE 4 vk vlvE
245 grEeetds Holm 2789 Adeldt wEdetAle] | Ee EdjleR Add 4 v vlHE 244
rEdoAlE Aok 278 Adoldt T el oAl @ Ei Lvdler Add 4 ok Z)Her 2%
d wEEoAE Holx 2, 3, 4, 5, 6, 7, 8, 9, 107} & 1 o] Aoldt wEeolAe] T E= wH<l
ow FAHAY, ol F fFelo wEuokAle W e mwQlow dE 4 Qlvk. A R, 7]
dek 22 gpFeobAls shube] rEdllobAle] & olde] Wl Hm mwQle 2ehs, | ool ddl Ee
Evle A2 pEelotAe] © B EUﬂL of ol et A AAjdelA, ZlHE 22bE I obAl=
Zpzro] Zoldt wmid w= grEelopAle] wh]l 270 wHe 2T, AN AAjdelM, Fv} 22w E
dlobAl= Zhzto] Aolgh i ma %%EﬂOhﬂE] Rl 3] @s ekt A AAldelAM, FlHE =



[0128]

[0129]

[0130]

[0131]

[0132]

g Rl Zhzte] gold wuld mi rEechdle WH 4] WP TFATH. AR AA A,
et 248 FEeobl Z4zte] Aold wuld wi Edolle] BHdl 5o wRe AT, A A
A, AE AR rEdeAE 3 BRE T, Aolw shte] wHe Yold wud Et 73
dobAlel wHelth. A% AAdlA, svet 24E FFeolA le] GRS Eges, Holw shtel v
& ol wud wi frEelole] agelth, AN AAGIA, M 2R FEAckE 54 ang ¥
#ohsl, Aol shtel BHe Hol@ WM Ex FFeolals] Baolu,

ol FrelobA wi Fo B mE wrjel Abelo] M MTxsbE goje] PRI WA & Ao,
FERHA 2 GG W T2 WM w=EFHAY GFF FIdobl LEERT WA REHA et
d4e TPE & vt

o] 7]&w@ CRISPR ZH5A= A PAN EolAd S Zteth(&E 1 #=x). 4 oA, ¥ A duid 23
o gk A4tk PAM 5ol S 7FeshAl Sk, A9tk PAM SolAd el o]efdt B3 RNA 7lo]=F CRISPR-Z3F 7
SHobAlY wHel A9k oa) dAdE & YrHE 2 #Fx). Tl 299 2 gz TRaAoE HHY
FTHEo] & F Ak, HAH FTEHS EYo VEd g Ade Ado| o slejl=d 4 Yt (E 3 F
Z).

YR Sl A, & VA §F dEFEUOHAE AT, 47 3 dEFEU S (a) AEWE 696 E
= olo] WolAe AT 55%, A% 60%, A% 65%, HoJ%E 70%, A% 75%, HolE 80%, Hol%E 81%, A

T 826, ZHol% 83%, Zolw 84%, Hol% 85%, Aol 86%, Hol%L 87%, Hol%L 88%, Hol% 89%, FHoln:
90%, Aol% 91%, Hol%E 92%, Hol% 93%, Hol%E 94%, Hol% 95%, Ho]%E 96%, Hol% 97%, Ho]%E 98%, I
Hojm 99% MY LS 2t Cas d=wEFdolAle RuwC =HQl, REC Z=wQl, & NN =vde ¥ gs)
N-Zeh 2 (b) MEWHE 697~721 % o] 3l T olo] WHolA e Holk 55%, HoJkE 60%, Hol%E 65%,
Hol% 70%, HAoJT 75%, AT 80%, HE 81%, HoE 82%, Ho|E 83%, Ho|E 4%, Ho|E 85%, Ho]x
86%, Aol 87%, Hol® 88%, HoJ= 89%, o= 90%, A= 91%, Hol% 92%, HoJ® 93%, Hol= 94%, &
o= 95%, A olw 96%, ZHolw 97%, Holw 98%, W Holk 99% MY FTUAAS zt= Cas AEFEH oA
WED w1, TOPO =wIQl, = CID EvWS X3t C-2dS Xgsith. dF FdddA, 3 <
obAl= (a)oll Al RuvC Z=wlQl, REC Z=wW9l, 2 HNH =vlS E3hstt)h. dF FdddA, §8 duwIZdoAe
(a)oll A RuvC =l 2 HNH Z=wj9lS X3ttt Ay FdooA, §3 <l
TOP =w|Sl, H CID =ddS 23 2 ]
A A AAdH oz WAER etk AR A, N-2d MY 2 Y IS ol &
BEct. A5 FEA], N-TE DL RuvC-1 B9, BE T, @ RuvC-1I EWIL Frl2 2
5 Fddel A, -8t LS PAN-FE2E =S FtE Egeith. A5 FdddA, 83 C
olAlE AMEHI 1~27 = 108 5 o]z et Holx 55%, Hol% 60%, Fol% 65%, Hol% 70%, ZHol%
Aol 80%, ZH ol 81%, Zol%w 82%, Zoj%w 83%, o]k 84%, Zolw 85%, Zolm 86%, Zolw 87%, Zo]n
88%, Aol 89%, Holm 90%, Hol%™ 91%, HolX 92%, Fol%T 93%, HoJ&= 94%, Hol%Z 95%, FoJ= 96%, &
% 97%, Hoj= 98%, T Hojk 99% ME SIS Ze HES X, IdF FEANA, §F d=wF
oAl = nuRGGnT(A G 3 53)7} obd PAMel AEstE® AP, d¥ FdAA, ¢33 dEFIgoA=
AEHT 46~52 = 54~66 5 o= S E EFetE PANY A¥StEE A

AR FEoA | B A= HJEHS 1-27, 108, EE 109~110 F o]z sl Holw 55%, Hol% 60%, 2o]%
65%, Ao 70%, HolX 75%, HoI%L 80%, HOE 81%, Hol%T 82%, FoJE 83%, Hol% 84%, HoJ= 85%, Z
o 86%, A% 87%, Aol 88%, HoJX 89%, AL 90%, HolE 91%, HoJx 92%, Holk 93%, Aol
94%, Zol% 95%, HoJ% 96%, HoJ% 97%, Zo|%E 98%, i FHolE 99% Y FAAS zte xzE A Y
£ x3ele dEFEEolAlE ATdct. A Yo, # JiAE AERE 8~12, 26~27, EE 108 T ©]:= 3t
el Jojm 55%, Hoj= 60%, Hol% 65%, HJoJX= 70%, Aol 75%, o= 80%, Hoj= 81%, X% 82%, A
o 83%, Aok 84%, Aol 85%, HoJk 86%, AL 87%, HoJE 88%, HoJx 89%, HolL 90%, Aol
91%, Zol% 92%, Hol&% 93%, Zol%E 94%, Hol% 95%, Zo|% 96%, ZHoJE 97%, Fo]% 98%, Wi FHolw
99% ME FUAHEL e Y A NG9S Tolele mwEHokAE AFdt. A GEelA, B A=
ZhE FE oAl Al=¥lS AFen], AV AlzEE: 2 VledE wEYoM; 2 ues XS

dolAle} HAE FAHstes: 748E 24 Jlols 2HE =S
A E TR FAHL, dEwEotAd AdstEs FAdE el

fe ol

v

i
=,

o
= Ugl_'.
ot
O
k
2
=,
Ao
>
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f
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7hol= B HEE tracr R AL xEgk. 4P FddelA, deFEdotAlE mul
v AEZRE fEfEnt. dF FEoA, dEFEHMAE Cas9 dEsrEdolAl, Casld dErEdobAl,
Casl2a SN=ZobAl, Casl2b =y Zd oA, Cas 12¢ A= otAl, Caslad A= EobA], Casle A=

ZdobAl, Casl3a N=FEa oA, Casl3b eI olAl, Caslde d=FEdobAl, = Casldd A=wE
olA7} ofUt}. AR FHdo| A, A=Y olAl= SpyCasd A=jrFelotAlel 86% vlvte] FUAS zte=t. o

Bl , A2 Mg Y 228 FrtE T

o
qr e
N
il

o

A5 Gl A, 2 JhAE 7 dyrEdokAl AL'E Algst, A7) ALE2 (a) E9l lEE <=
okl T o= (g 5ol vES e 8 d=EwEdobdl: (a) MEWE 696 = o] RHolA|

o} Holw 55%, ZHo|% 60%, HoJ%E 65%, Zo%E 70%, Hol% 756, Ho]E 80%, Hol% 81%, Hol%E 82%, 2o
T 83%, Ho]E 84%, Hol% 85%, Hol%E 86%, ZoE 87%, Hol%E 88%, ZOJE 89%, Hol% 90%, Hol%E 91%,
Holw 926, Hol% 93%, Ho]% 94%, Ho]% 95%, HoJ%E 96%, Ho]%E 97%, Hol% 98%h, Ei= Ho|%E 99% A
9 FYAS 2= Cas AEFEdorAlY RuvC =M<, REC E=wel, F& NIN EWelS Zdhats N-dd; 2 (b)
AMEHE 697~721 5 o] syt EE o]o] WolA| e} Ho]E 550, FHo]%E 60%, Aol% 65%, HolE 70%, FHol%E
75%, ZolE 80%, Zol% 81%, HoJ%E 82%, ZolE 83%, Hol% 84%, Ho]E 85%, Hol% 86%, Hol%E 87%, 7

T 88%, Hol%E 89%, AHo]E 90%, Hol® 91%, HolE 92%, Ho|E 93%, Ho|E 94%, Ho|E 956, Ho|%

96%, Ao 97%, HoJ&Z 98%, T+ Holk 99% M FLAHE Zte Cas =7 eobAle WED =HQl, TOPO =
W, == (D =rde Edshs -2 2 (b) 928 X33t dewEaolAe 5dAs 6“40} = T
AEl 249 Jtol= R F 2 34 dSAYEA A A E RS FAAE Ttol= E]E'_S—HQQEH,
A=FEe oAl Aj}s=Es :r“qﬂ Zhol= R MES 7 Jhol= gE A, AR T oA, Thol=
YRS tracr RN NEE F7IE 23ET. dF FdY A, dEFEAE g MAEZHEH
FaEh. A5 T el A, En‘?%ﬁ]ﬂxﬂ‘; Cas9 Ax=jrEeolAl, Casld AxEFFEFe oA, Casl2a AEFFZ

ofAl, Casl2b <M= FZ#olAl, Cas 12¢ dZ=wFEFdobAl, Casl2d =FZ@olAl, Casl2e dAZfIe|obA],
Casl3a ﬁlELiH]O}Xﬂ Casl3b A=FF#HolAl, Casl3c dEFEFeobAl, ZEE (Casldd A=FZF#HolA 7}
ofUtt. AR FAdoA, dnirFeobAlE SpyCas9d A=iFEelobalel 86% minte] FAAHS zhet). Ay +d
oA, NAEE Mg o ArE F74R T, AR TN, ARFIecldE NAME 8-12, 26-27,
EE 108 5 ol kel Aol 55%, Aok 60%, Aok 65%, oL 70%, HoJE 75%, HoJE 80%, Hoj:
81%, Aok 82%, Aol 83%, ok 84%, Hol= 85%, Hok 86%, Aok 87%, HoIXk 88%, ZoJ= 89%, X
ol% 90%, Aol%E 91%, HoJ%E 92%, Zol%E 93%, AHol% 94%, HoJ% 95%, Hol% 96%, HoJE 97%, A=
98%, Wi Hojw 99% AE UL ZE AGS I, AR FEHAA, Jlol= FrRIMA JFe IR
& 33, 34, 44, 45, 78, 84, E&E 87 T ol sty H|FEH w3 2E = (non-degenerate nucleotides)<} A
ol% 80%, Hol%E 81%, AHol% 82%, HolXE 83%, HoE 84%, HolE 85%, HoXE 86%, HolE 87%, HoE
88%, HoJ: 8%, HolX 90%, HoI%E 91%, HolX= 92%, Hol% 93%, HoJ%= 94%, Hol% 95%, HoJ%= 96%, Z
ol 97%, HOl%E 98%, TE ZHolk® 99% ME FUAS Ze Ad9S £,

& WAL AR, dE =0l Siab ARl A AR, S