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Cas9 @A L= A7) Cas9 @ AS 5355 DNA; 2
A7) Cas9 e o] o3l crRNA % tracrRNAS ¥3F&}= 7}o]|= RNA,

o714, 7] Cas9 w9z 9 @ Al ~(Streptococcus pyogenes) = Zrgzulg] A F

2E 2
(Campylobacter jejuni)ZH-E ¥ Cas9 wh¥fdo]ar,

471 crRNA= 5 Edell A 3' e ke vhol= Ll ¥l Al ARA =H]l sabAes AFd Aol

A7) crRNAQ] A7) Al 4RA =uel 2 A7) tracrRNAE A7) Cas) AT o4t B3 o2 4
AL,

A7) 7hel= =l Q17F PMP22 53 Ake] TATA-box < o] ¥4 AMdE& mHT 4 9= oz,

A7 FA Ade 1871 WX 25719] DNA A dojal, A7) 7lol= Z=wQle 7] A A del &3k RNA A
< 7H4

AT 2

A1l QeIA, 7] 7ho]= RNAE A7) crRNA9) A1 1A wdel B tracrRNAZF BAE B3 4w 42
7Fo]= RNAQ!, CRISPR/Cas9 ZAE.

AT 3

A2gel oA, 7] HFA= 5'-GAAA-3'<l, CRISPR/Cas9 == .

A3 4

ot
=2
30,
2
2
oz
N
o
fob)
w
©
o)
=
i)
lo
[

NG WA A2G F ol @ B S = Greptococcus
pyogenes)oll Al F2lE Cas9 wdola, A7) 7lol= Zrgle] NG MAUE 14 WX AIHE 298 o
AR oAl Hdelgl A< (RISPR/Cas9 4=

AT 5
Al4ge] oA,
2}7] 7Fol= RNAS] A17] crRNAS] A1 AR 2 Zrdde AdWs 1519 A Adz ¥dE1,

A}7] 7Fol= RNAS] AH7] tracrRNAE 5'ZgdtolA 3'ddho s AIdM S 155, A9 E 158, @ AIHS 1609 3
A Aol Al eR AW YR XdHE

CRISPR/Cas9 A=

AT 6



[0001]

[0003]

ZIHSd 10-2022-0122592

A1g WA A2 F o] 3k ol glojA, A7) Cas9 @ Ae FrARuke A4 (Campylobacter jejuni)olA]
e Cas9 @ dolar, A7) 7tol= =] ¥ A4MEL AEdHE 30 WA AMEdE 4002 o]F3 oA
Aelgl #Ql CRISPR/Cas9 A&

AT 7

A4gol] oA,

7] 7hol= RNAQ] A7) crRNAS] A1l AHA Tdele AgHs 1529 Ak Ada TdE T,

A7) 7Fo) RNAA 7] tracrRNAE 5 ' HuoA 3'ddo g AAHE 154, AEdHE 157, 2 A<EHE 1599 9

CRISPR/Cas9 ZA &

A% 8

A1E WA A2d F o= g ol dojA], 7] CRISPR/Cas9 2 ES A7) Cas9 @A S 5 3)st= DNA ¥
7] 7Fe]= RNAE ¢35 slslis DNAE X Este AS 5X o= 3k CRISPR/Cas9 A E

79

A8l AolA, 7] Cas9 GAE Fsteh= DNA 2 7] 7hel= RNAS h58lsl DNAE Zehzam|= HlE
= vlolE A WY FHE EA ek, (RISPR/Cas) =44

BT 10

Aol i, 7] mlel
(AAV), wWA|Yoldlole]~, =
#E] ¢l CRISPR/Cas9 24 & .

e dERulole s, AW vlole s, obrwenlolel s, ofdlwe-qd¥ vho]E 2
vholel s W whexg npolel AR o7 wol A MEE st o]abe] mpojel

2
2

A3 11
A8 WA A28k = o= 3 Fo] 9loja], 47| CRISPR/Cas9 FAELS 47| Cas9 gz I Ab7] 7lo]= RNAS
YEFEY 28 (ribonucleoprotein; RNP) HHZ 3= 2AS EHJ o2 3= (RISPR/Cas9 FAE.

2 e SC 7l A H/EE SC 7T FolE A% Ao A5 e NS 9%, d9FeRE 24E SC V)
T A AF H o] o]&of #3 Ao, KT} FAIHoR, SC Ve 2 Y/EE SC 7T o= gk A%
AFE T AAE Yy AFer F2E SC 7l 2E QA H/EE olF fF 2AES e, 994
o2 SC 7% 24 9/EE SC 715 o= Qg d3t X5 e /Mdd ¢ Jde Axge] &gk Ao,
g7 e

FPHEA 3 (Schwann cell, ©]3} SC2 FAH37|% 31) 22 A %A X (neurolemmocyte) = H2AIAAS] 71241
AR WA T, AARAEE FHS AAS = 75S o, HRABAY ABuAEZE AAE, T2
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e 501, 7] FAdA R TrelEdat-oyE e EghAel] ofs QelH o 2abE SC 7l 2E AAEA,

A7 SC 7% F4 QAE FAEE A E W PAM(proto-spacer-adjacent Motif) A¥ F W& o]o 5 &
o /s 3 EwT] A5t fIXsE &Sk 1bp WA 50bpe] 447] AE F-¢ ul

o ARkl ol st o] e LEtel =R A8

A7) SC s 28 AAE PASE SAAD 0 sht olde wEderelsel ey Wy Egse A
o dt Afden 248 SC /)% 24 A4Y 4 A,

NGGINZ A, T, C =&

G
NNNNRYAC(N-2- Z}+7} =7 4]

(o

22 A, T, C EE GO)3L, RE AEE Go]a, Y& CEE T9)
NNAGAAW(NS 747} =g d o= A, T, C =& Gola, W A =5 TH);
NNNNGATT (N 72t =& o= A, T, C £+ )

NNGRR(T)(N& z}z+ =gz o= A T, C ¥ Go]al, R& A & Golar, Y& C =

s
;_]
jale
HE,

TININ A, T, C =+ 6GY).

A7 ddyHumde ~EdEmA~ ¥ AU|A(Streptococcus  pyogenes), SEFEIAA RELE A
(Streptococcus thermophilus), Z=EJEFHAZ2 £ (Streptococcus sp.), FAETEAT7(Staphylococcus
aureus), w=7FEUFA2 k&Y o] (Nocardiopsis dassonvillei), ZEFERfO|AA Z X E U AT EE] X~
(Streptomyces pristinaespiralis), =EfEwnlo]A2~ H|Z =2 EA U (Streptomyces viridochromogenes),
2EfEuloldl2 HEE=AZEA Y2 (Streptomyces  viridochromogenes), —AEREANYFV|E  ZAS
(Streptosporangium roseum), ~EFEAF¥ 7] Z A& (Streptosporangium roseum), LEAlo]FEulZF
oA =2 ] -2~ (AlicyclobacHlus acidocaldarius), HME#2> FrXwfo]Fo]d| 2 (Bacillus pseudomycoides),
npal el A~ AP UEE A2 Bacillus  selenitireducens),  NA|Foube| ]S AJH] 2] (Exiguobacterium
sibiricum), SgErd A dHFo7]o](Lactobacillus  delbrueckii), gEvE A~ Ay 2
(Lactobacillus salivarius), W3 22 Z2 uvlg]Y(Microscilla marina), F-2IEdgolzl~ deEE-g
(Burkholderiales bacterium), Zet2X1p2~ Vxekgujr @2~ (Polaromonas naphthalenivorans), &et2X142~
4 (Polaromonas sp.), AZ Ao} 9FE AU o] (Crocosphaera watsonii), AloF=ElA £ (Cyanothece sp.),
ulo] A2 A 2~E] 2 o}l 7] = A(Microcystis aeruginosa), AlUFZIZA2: & (Synechococcus sp.), M ETZH]
% o}g}ulE]F (Acetohalobium arabaticum), R UF A BlZAIA o] (Ammonifex degensii), ZTIAZSEAHE H|A|
o](Caldicelulosiruptor bescii), ZrHtpF2 vl&¥Fr]~(Candidatus Desulforudis), F22EZE HEHF
(Clostridium botulinum), EZ2E#F YA (Clostridium difficile), Iul&t]ol w1 (Finegoldia
magna), WEZUAZH]$-2~ MREIAH2~  (Natranaerobius thermophilus), HAZEvEH HNEIZIHQUF
(Pelotomaculum thermopropionicum), ©FAJT]E]Qubalex~ ZF(Acidithiobacillus caldus), ©FA|t]E]Qula
H2 HZ S AP~ (Acidithiobacillus ferrooxidans), Y= A ZwFE]E Y| (Allochromatium vinosum), P}
w=3E] & (Marinobacter sp.), WERAFAZL &2F# ~(Nitrosococcus halophilus), UERAFTAZL FE
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Y (Nitrosococcus watsoni), FE=LHZ FEup2 2 Z T E| 2~ (Pseudoalteromonas haloplanktis), ZH =44t
g2 2}An 3 2 (Ktedonobacter racemifer), ™WEl=&ZH]-& ¥ ~E] 7} (Methanohalobium evestigatum), ©}
yHu vlg]obdl 2] = (Anabaena variabilis), =Eelglo} Z3FulAlvt(Nodularia spumigena), =22% < (Nostoc
sp.), of2ER~vE WAl (Arthrospira maxima), oF2EZA¥e ZgtelA]~(Arthrospira platensis), ©F2
E=z~yvgt £ (Arthrospira sp.), %H]o}E%(Lyngbya sp.), vlola=zZFd$2~ AE=ZT2HA(Microcoleus
chthonoplastes), 2AEEZ o} & (0scillatoria sp.), HEZEZ}F BHl2]2~(Petrotoga mobilis), MXEA|XE o}
S 2]} 2 (Thermosipho africanus) ¥ ol7le] Q& &2e]~ wlg]U(Acaryochloris marina) 258 Falg 4+ o
=

A FA oA, 2ENEFTAL I A A(Streptococcus pyogenes) frElel Cas9 @iz, Zhdzulg AFY
(Campylobacter jejuni) +ehe] Cas9 ©¥d AEWANEFAHA AEIAH A (Streptococcus thermophilus) -
9] Cas9 ©¥lza  AelER2mAA o} -d S~ (Staphylococcus aureus) el Cas9 @izl | uvojAglo} w|d7]
Bt 2~ (Neisseria meningitidis)frefe] Cas9 ©@ulzd, B (Cpfl @A =R o]Folzl TolA Hdeel st o]ty
T ATk, A doa, 2EANETAA I AU (Streptococcus pyogenes) )] Cas9 @il = 7H 2 ulE
AFY (Campylobacter jejuni) rele] Cas9 @A 4= glt}.

T3, OE8 FddeA, ¥ owwe P22 fdxke]l ik Md F 0 dAA 17, 15,267,977 ~
15,273,977(regulatory resign)¥# @7|E; SAMA 17, 15,229,777 ~ 15,265,326 (coding resign)¥H |
A7E; B SAA 17, 15,268,191 ~ 15,437,045 A G7|E, SAA 17, 15,239,833 ~ 15,258,667HA A7)

= 9 17, 15,342,770 ~ 15,435,639 4] 47]E (non-coding resign)E X335l 99 = A8 = 14
= 7tol= #MALS AlFg).

e

A FAN A, PP2z A A% N F AAUE 1 U4 660, A8 5
A 20W EE 41 WA 5398 A4 Aol 27 guA A9e 94T & 9

2 4, 0 Lﬂz] 3, 0 x| 27H.4 U]/\UHX](mlsmatcheS) g 4 v}, b pl
A 1 WA 669, & Eo, A9 WS 1 UlX 8%, 14 UlA] 299 = 41 Ul 5399 24 AL F
ool 717} FrR A AfS st wEHALEI =Y 4 QT

AE Fol, olske TomTE MEHE sht olgel slol= WAE AT+ Yk

PMP22 7 Sk M & A<E WME 1, 3, 25, 27, 28, 41, 44, 45 H 539 T4 ALl 77} Rl A
% @ e slolmay,

A7) 7rol= dAke HlAgtA o2 18 WA 25 bp, 18 WA] 24 bp, 18 WA 23 bp, 19 WA 23 bp, 19 WA 23

bp, H+& 20 WA 23 bpe] FEHLEel=Y 4 k. olw, 0 A 5, 0 WA 4, 0 WA 3, 0 WA 27, Ee
0 WA 1709 mAujx] (mismatches)E E&3F 4 g},

S
o 32 .

(a) PMP22 A=Y A Ad F= AMA 17, 15,267,977 ~ 15,273,977(regulatory resign) s $371%5; QA4

A 17, 15,229,777 ~ 15,265,326 (coding resign)HA A7|5; T IMA 17, 15,268,191 ~ 15,437,045H A

A71E, AAA 17, 15,239,833 ~ 15,258,667HA F71E = GAA 17, 15,342,770 ~ 15,435,639 A &3 7]

E(non-coding resign)& X3t 49 F GFE A= 7hol= 4t B ol dxgste diAg; 2

(b) A7) 7hel= a4ty E3FAE 3Adste] PMP22 F-d A9 i AMd 5 mAste 98 dd B A7
= o

= ot ud e ol

.
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|
el

=& I~
shst 4l

A FA ol e, FHA 22E 2AHES
(a) PMP22 f-47F2] a2k M T AMEHT 1 WA 66W, & 9, Ad HE 1 x| 8, 14 Ux] 299 T
41 WA 539 FH Aol 47 AR AgS AT = JdE Jlo)=dA e ol ¢Fdlees MG

=i
=

(b) 2=ERAEIZAA  FHAAUXA(Streptococcus pyogenes) e Cas9 wwA  Zrhd 2wl AFY
(Campylobacter jejuni) 219 Cas9 T, ~EMEFTA2 WRIAH2 (Streptococcus thermophilus) 2
9] Cas9 ©@ld AE}HZIAX o}9-# -2 (Staphylococcus aureus) FrEle] Cas9 ©@A | dlo]A|g|o} w|d7]
Elti2 (Neisseria meningitidis)fr#le] Cas9 ©ld = (pfl @R o]FofZ Fo A Mes sh} o]de
il AS yekels oyHuE T o5 45 dsle kA

, 25, 27, 28, 41, 44, 45 2 538 ®A AF F 1 oAbl Z

N e
>,
>,
fz
2
-0,

oA, A7) KA 2AE 2HRE vl s Wy Axge 3T 5 otk

47 wpel¥ & WiE = g EZufele s, fEHbel &, ofd|imHtole] s, ofdlke-ddy Hio]2 A (AAV), WA ot
ojgl, Futole s Y Gy wtolgl a2 FAE oA HdEEE 1 o]dd & .

A FA A, & T A E

(a) PMP22 f-A=te] aal d & A 17, 15,267,977 ~ 15,273,977(regulatory resign)®# 9715; G4
A 17, 15,229,777 ~ 15,265,326 (coding resign)¥&| 4715, T AAA 17, 15,268,191 ~ 15,437,045H 4]
A7, A 17, 15,239,833 ~ 15,258,667HA G715 wmE= gdAA 17, 15,342,770 ~ 15,435,639 % <317

= (non-coding resign)E X3 JY F AR E TAH S Jlol= A B o2 o5 el A Y, H

(b) 7] 7hol= @t3l BgAE FAste] PUP22 FAAMe] dal M F FHste BYE dd e WA
E ogead £ ol g5 gl daMd

S EYATIE BAIE E3etE, AEE CYHor xAetE WS AFdit).

A A A, E e Mo

(a) PMP22 f-47F2] a2k Md T AEHT 1 WA 66W, & 9], Ad HE 1 Ux] 8, 14 Ux| 299 =&
41 R 539 4 Mo 47 FrAe AgdS AT £ JdE Jol=gil e ol UdFdles D,

=i
=

(b) Z=ERAEIAA AU A(Streptococcus pyogenes) e Cas9 wWA  Frhd 2wl AFY
(Campylobacter jejuni) 219 Cas9 T, ~EMEFTA2~ WREIAH 2 (Streptococcus thermophilus) 2
9] Cas9 w4 AE}HZIAX o}9-# -2 (Staphylococcus aureus) FrEle] Cas9 ©A | dlo]A|g|o} w|d7]
Elti2 (Neisseria meningitidis)fr#le] Cas9 ©ld H (pfl @R o]FofZ oA Mesd sh} o]de
il AS yekels oyHuE ki olE 45 dsle kA

S =Yg HAE EFeke, AEE QAR A stE WS ATt

7] Tolmalt W otiE R RS 7zt alak el Wl 1 ool WEe] EAlEAY, EE sfo]sali
o T

SAE @Aste] AL 5 2

=
A s A 2ol s

o]
AA

4
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* =) ‘5}74]‘:" A71HEH (electroporation), B EF, Zg=n=, vlo]g~ME] | U x-9E]F (nanoparticles)
2 PID (Protein translocation domain) €% T2 W 5 Adey s 1o]de] oz Fad 4 o),
dlolg] 2~ WE]E= dEZudlole2, dElo]y 2~ ofdule]# s ofd|k-A3 Hlo] 2~ (AAV), WA o}u}o]
2~ Zovloly s W TEER vlo)H AR FAAE oA AdEEE 1 odd & Ut

TadelA, PMP22 FAAE AMEEA Tz WA A er 24 b x4 fx o Mol tiE A
BE Aleshks WS Al

Y, oled WHor At JRE o]fsto] floluE FHshe WS Aed.

A FAANNA, e TP

rir
Ho
)
_|>i
BN
2
ofo
N
(m
i
N
o
ol
Aui

(a) PMP22 F7AFe] siak Mg = AAMA 17, 15,267,977 ~ 15,273,977(regulatory resign) A 97|E; I
A 17, 15,229,777 ~ 15,265,326 (coding resign)¥HA| 47|15 T FAA 17, 15,268,191 ~ 15,437,045 H )
A7, A 17, 15,239,833 ~ 15,258,667HA G715 e gdAA 17, 15,342,770 ~ 15,435,639 % <37

= (non-coding resign) & Egste 99 YFE mA = Jholm Ak e olF dEslele MY Y

e 29E Ay mh WEA)]

= =

(o0

%
() 7] 7pol= st RS Fadstol Moz el S AL F
SlTIE R A B o2 ohmael: A,

9 FRolN, e ek F04 £4E NES A

(a) PP22 §20700) a2k A F s 1 4 668, o2 o, A W 1 A 89, 14 U4 209 E=
41 01X 53we) A Aol 47 AnHQ 4TS FAT £ Ui slelEa wE olF JEseht: BN

=i}
=

(b) ZERAEz3AA AU A(Streptococcus pyogenes) e Cas9 wWA  Frhd 2wl AFY
(Campylobacter jejuni) Frele] Cas9 Tz AE=NEZ7AA~ MR X (Streptococcus thermophilus) 2
9] Cas9 w4 AE}HZIAX o}9-# -2 (Staphylococcus aureus) FrEle] Cas9 ©A | dlo]A|g|o} w|d7]
Elt)2 (Neisseria meningitidis)fr#le] Cas9 ©@uld = (pfl S AR o]Fojx oA Aegd sl o]Ato
il AS yaksls oy d T o]E I35 dEts A,

oleldt =S olgste] BAsE FHAE ASHow 24T 5 v,

TadelA, & v

ARz FAAS ST A9 L elge B4 AR A guad ARE T F s lelma s
g gEstshe o

%

A7) FA AEL PMP22 AR Ak Md F AMA 17, 15,267,977 ~ 15,273,977(regulatory resign)¥H A
A5, AAA 17, 15,229,777 ~ 15,265,326 (coding resign)WA ¢71E5; T odAA 17, 15,268,191 ~
15,437,045 4 9715, IAA 17, 15,239,833 ~ 15,258,667HA F7|E T GAA 17, 15,342,770 ~
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[0125]

[0126]

[0127]

[0128]

[0130]

[0131]

[0133]

[0134]

[0136]

ZIHSd 10-2022-0122592

15,435,639 A 97]% (non-coding resign)E L8t g9 F 7Y 4 ).
A7 B4 A9 AEdis 1 WA 669, dF 50, A9 Ws 1 WX 8, 14 WA 29 & 41 W] 5319
EX4*°§%101 e 4 .

=
A AAdo A, A7) SC 7]l Age SC 7] 4 2z #E Fd3d 4= Q).
A Ao, A7) SC 7|5 ZA Az A#H Aske xEF-niy-F2~ A8 ] 1A(Charcot-Marie-Tooth

disease type 1A, CMT1A), ©lAH-Z2E}~HW (Dejerine-Sottas disease, DSS), AHA AF-=dAH 244
(Congenital Hypomyelination Neuropathy, CHN) %= FA]-#]H] F33-(Roussy-Levy syndrome, RLS)Y <=

2
t
rlr
w2
(@)
N
olr
BN
i)
o
2
il
o
o
)

ugo] a7

Aoz 2275 SC 715 A QAA R o] g3 AH R Vs WAL SC 75 2E A=H o)A,
B4R SC 7Rl A%, dF 5o, AFEF-vtE-F2 23 FH 1A(Charcot-Marie-Tooth disease type
1A, CMT1A), dWA¥-4El~H (Dejerine-Sottas disease, DSS), AHA AFE=3HA 274 (Congenital
Hypomyelination Neuropathy, CHN), FA]-@llH] &%+ (Roussy-Levy syndrome, RLS) 5< SC 75 =4 dx #
e:} 7\1;@].,] ]dZ—] Q_Ei o]B_%L 5’: oh;]_ SC 7]3 }_@._ Oz}Eo] %O%E}T‘:‘ ;]_OOL@_ iﬂlﬂ Uﬂ?‘]L]?D;% 5_@._% =
gl SC 715 =H A ="e] g2%S M F 3

ol Eol, PUPZZ AR o83 F glth,

Eve pud 49

12 SpCas9-sgRNA w7l F-2-x 2o = <l NS (0)E UEH A2 sgRNAS] 14 H-91& (a) (DS,
(b) TATA-box, (c) Enhancer® o] Z+Zt JQdnNI =& EATE,

g, o
O,
mé‘

% 2+ CjCas9-sgRNA w7l -2 22o2 Isk el M= (%) & Yeld A3 =2, sgRNAC] %4 H9& (a) (DS,
(b) TATA-box, (c) Enhancer® o] Z}z} QENI == e,

Ab A3 A Q17 PMP22 A ALe] Z& QAAF(regulatory elements)ES A3 SpCas9-sgRNAC] 2
st § A 24 a8 e

ZF PMP22 54 RF9] (DS H-912 E A3k SpCas9-sghNAC] 9]3F T AT E Ed o] B &S HoFET),

k1
w
rlo
2
=z
N :lo

U

bt
N

Ir
rO

y
a1
e
o
ofX

SgRNAS ©]&-7F IZF PMP22 frd#ke] 2h2 AF-E AAE BolEt.

APAE e e zol,

H
D
o
(o
)
3r
=
o
~
>
=,
5|
X
2
o]

(@)
o

wm

e
w

0Q

=
=
o=
=2
1o
ot
rg
2
o
=
=g
[\
Do
1o
=]

=
=
o=
u:
ﬁ

[e]

RS

Fi

& TPHEAI ) A Q17E PMP22 A AFe] 7 A H-9' SpCas9-sgRNACH )3 PMP22<] & 3% 2 5ol
AAaE el agZ2 ) (a)v 74 124 H‘ﬁ SpCas9-sgiNAell Jgt Il W= SAHAH, (b)&= Fx3 Al
AxF &z} A F-9H RNP H55HA19 A 5o wE gRT-PCRZ A3 A%< PMP222] mRNA w+&d w]xl
ZH(n=3, One-way ANOVA % Tukey post-hoc tests: * p < 0.05), (c)&= €A <A F2|(distal enhancer
region) B @ CZ ¥ 238 Splas9-sgRNAo] &3k <19l Wi S AE et

FL‘-

];

e ol b
5

P224 a4 9

trooll Al IZF PMP22 f12ke] TATA-box 915 #A3H= CRISPR-Cas9s & P
= 2444, (9] 7

[e]
hu vit ar
ol f FALAE vehd 2R, (a)w I3 PMP22 91A|9] ZREE 95 A6
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[0137]

[0139]

[0140]

[0141]

ZIHSd 10-2022-0122592

Y
e
o
u
&
[k
rlr
rO
)
3
T,
X
5

T 2o A 24 | AREE o] & , o gz A4 o9
% ZF TATA-box 1 E¢Woe] HI= ZAAN}(n=3), 7V & = QA7 A A Fxst AS Q1A
9 ORNP EEHAS] AHE f5Fel wE oRT-PCREZ S43g A<l PMP229] mRNA #& H]lwA 3 (n=3, One-way
ANOVA ¥ Tukey post-hoc tests: * p < 0.05)& e},

Lo
,
b
I
o
i
:\_I‘
N
A

T 105 7 AA AmolAe PMP22-TATA RNPell 98] dAdtd 9=
Circos plot& Hol53, (b)+= in silico LE-EA AL &
o&] vEld -l YA E HoFH | (c)v SLZ-E XA dF HEE Ve 1

= 118 (22 mF9-2~o A PMP22-TATA RNA X 8% S o]83 X5 HIWHS =2 3}s}

T 128 CMTIA wh$-2ol 4 CRISPR/Cas9ell <%k PMP222] & A 2

(a)& mRosa26 T PMP22-TATA RNP H3AE A st = AAdA 14 o AlE4A
A g ze)a(n=3), (b)& &= 1la9] @A L WE F TATA-box 1 E¢IWe] WX -
mRosa26 FEE PMP22-TATA RNP H3HA|E 2E]3t #&F Ao Z5E (RT-P(RS g
Age vargk 1o},

>

% 13% in silico #40] €)@ oh92 Algol ] PUP22-TATA sgRNAS) ©3-Epl 91 2 Q9 MEgE HoF
AR, () L3-8 4F wolFr, (b 2 ex-gAe] g4 Q9 NES ek e solu,

= 148 CMT1A wl§-2~oll 4 CRISPR/Cas9ol] 213k PMP229] LA slE E3 WF RAY 94312 HoFE A=,
(a)E mRosa26 W& PMP22-TATA RNP E3A)E Hglst 3 27 %49 semithin sectiond o]u|=xo]m  (bh)<]
Abek 18] = PMP22-TATA RNPE A 2] 3l w20 A g-ratio’} £718S HolFE AH E(scatter plot)o]al,
Stk = MP22-TATA RNPE A 2]gh whel 2ol A 2318 F4ko] A7 o] S7kshe HolFs 2efsolr}.

T 155 CMTI1A vwh$-2=ol A CRISPR/Cas9ell €13k PMP22¢] wAA S 53 7] sty Wss woFs
ARz, ()= o AAE=(Distal latency, DL)O W& YERH 2#izola, (b &5 A4 A% &=
(nerve conduction velocity, NCV)o] ®3atE yehdl T Zoln | (o)& 5 &5 %5 A9 (compound muscle
action potential, CMAP)9] W3S YeElH 2= o]t} (n=7 for mRosa26 RNP; n=10 PMP22-TATA, n=10).

% 16% CMTIA wh§-2=olA] CRISPR/Cas9ell <]+ PMP229] & As|= 1§+ o]F= 35 (locomotor behaviour)S &+
A AR (2)9 At agzE 2= HAE Z3(n=7 for mRosa26 RNP, n=11 for PMP22-TATA)o]iL, 3}¢t
O EE FHEEE 165H0] 2 w7kx wjFeitt A% 2R = HAE A3 (n=7 for mRosa26 RNP, n=11 for
PMP22-TATA) o]t | (b)e] et 1) Z = mRosa26 T PMP22-TATA RNP E&AE 23k (22 wp$-2o] n|g
(gastrocnemius muscle) F-A/AF ¥]&S Yebd 2ol stk o]w] A= mRosa26 H+= PMP22-TATA RNP &

SHA S 223k 022 mF$-2~9] v (gastrocnemius muscle) oW Ao},

WS A7 G FAF g

gel geuA gt @, W AN AgEE RE J1EH 9 e ol ¥ dge] &

il s FHOE ot A% FAR AvE ATk, B gAAel AAE At A EE SAT W
W oW Bl ¥ owwel A9 mi Al AR & QAT AFF W R B0l ojst JAET. B o
AN e BE HE, 55 24, 55 % /g dE 3npde Advt as g, F2, 24,

W W A

TREM E (schwann cells) 75l A e 35 a9E 7IXE, d9¥9oz 223 SC 7|5 =4 A|=Hd
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JMABR C 7% x4

o

- _T;QE

Z3A AAH]

oluf, QA% DNA, RNA, 54}, $Elo]

=
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pil
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A, AT
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F AU % (compact myelin)
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o] Y| 2~E (arrest)
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[0193]

[0194]

[0195]

[0196]

[0198]

[0199]

[0201]

[0202]

[0203]

[0204]

[0205]

[0206]

[0207]
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TENA, SC 7T 2 Ak P22 5 9l
oo FAlA, SC 7T - 1Ak PIP22Yd 4 it

PMP22(peripheral myelin protein 22) §& A= GAS3 B GAS-30.2% HaA+= whuld PNP2E <3 stels
FAA(AZ DNA, cDNA T mRNA)E oujdtth, A do A, PMP22 FAAE U502 o]Fojxd oA Ae=
i ol dd & glont, o]d AFEE AL ofyrh: <QI7F PMP22(e.g., NCBI Accession No. NP_000295.1,
NP_001268384.1, NP_001268385.1, NP_001317072.1, NP_696996.1, NP_696997.1 5)& ¢35 3dtsl= 4R, oA
), NCBI Accession No. NM_000304.3, NM_001281455.1, NM_001281456.1, NM_001330143.1, NM_153321.2,
NM_153322.2 502 FEHE = PHP22 A%},

PMP22(Peripheral myelin protein 22 kDa)+= myelin®] transmembrane glycoprotein 74 Q4= PMP22&= Hx
A7 A2'o myeling FABFE FHEA E(Schwann cells)olA A E ™ | compact myelin®] FA 2 FA =
ol T AT FHIT. PUP22 FAA = A7 A 17pll.2-pl2el] §=F=™, o]:= PMP22 glycoprotein
o S tsshett. PMP22 fAt e WES A gz 924 WSH #Ee] 9ow, myelin
sheaths®] H]BAZ &4 2 7|55 ob7]gt}h. PMP22 S5 (duplication) @2 <13+ PMP229] W77l AW &
AR = 7V 7Hsd ol wzbdSoltt.

PNP22¢] HAEAWe] HEE ZIHUANZE Ed€E
PN

otululn] G447 (hereditary neuropathy with
liability to pressure palsy, INPP)E sl , wl=Als £dW¥ole] A9 tlAl?- AEl2=H (Dejerine.Sottas
syndrome, DSS) % AHA A4xA A7 Z(congenital hypomyelinating neuropathy, CHN)® &= CMTY
thkdt Je S ofr|de}. w3, FA #H] F3 3 (Roussy-Levy syndrome, RLS)-S PMP22 FE-ol &3] ofr]¥ |,
Ak o2 (NT1AS] X EE WolAZ HFF ).

£ o>

71 SC s 2 QAE A, A%l B GFH, A=, vk S 4N

ol

2 TP LHFEIH

2 dde] o FEARA SC 7lF 2E AN, dE 59, PP22e A9Fe® 2% SC VT 2E AAY
F=

ololo] FAdoA, AYHor ZHHE SC 75 FE <AE fAKeR 22E AL ¢+ Juh

A7) A 22 e A8 ol HEl(wild type) FAAY] AlE AME T AR R AR JHd JdYHew
Al A4, Xg, A4 Welg doloan 5T F du). ESH, AV fHA 2F B HEL 2 o]
FAAFe] 22 = HE S FEAFEN 5T 5=

A S E9], oY FHAA 2 T wFgow V] FAAE EZAIANOEZN o] FHAREH IPHE o
o] Mo 7]5e 2t gid 7 2y GEE sk Ad 4 dd

A S E9], oY FHAA 22 ke WYPgor V] fHAXE e s oz o] FHAARREYH AQGEHE
gl do] Eao] y|FRty A VTS Ze did R BEEEE e Ad ¢ dd. d 97, B &
AR o) ZPEE Gl vFo] AU Y-, 2FE FAA o HEFE WA 752 A% A o
AU B AR XFsE F71Y 715 AB)E A 7 & o

s E9f, olgd f-dA 27 T Wy or MR Aol e ME BAEHE 7|5E 7K 2 ol f4x
= o] &3lo] 2 o] e] wwdo] gotE FeE HIAHEE = AY ¢ Juh

oA E9f, olgd f-dx 27 T WY oR MR Aol e ME BAEHE 7|5E X 2 ol f4A
5 o] &3le] 2 o] o] "ol AE oA Z+7 EEld 5942 FHZ FHIHEE sk AY Ao
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[0237]

[0239]

[0240]
[0241]
[0242]
[0243]

[0244]

[0245]
[0246]

[0247]

[0249]

[0250]

[0251]

[0252]

[0253]

[0255]

[0256]

[0257]

[0258]

SIS 10-2022-0122592

oful, The o=, Felfelol= mi wude S 7% 24 AAY F U, EE O 7% s Ay
o=, Zelfetol= wi wud & g}

olr

A M AARE Y EAskE ok @ (wildtype)oll Rl E 7l e At

] - =
#7152 e BE WEe TR, EE A3Y B2 715 Nt BE WY zda.

o), Bewol SC 715 24 Aol Yol FAHAL, B AdHe BAweld 5 v,

olwf, F7MH 7e 2 TU% Vol AY g Ve d & Atk E=I, vTe] FtE SC 7T 2 AAE OE
HMefol= . ZEPetol= = Gy §3d Ad 5 Qo

A7) 7154 Wy SC 7ls 24 A ¥E FUkE Q9 Ve S 5 vk

A7 e d e SC Ve 2d A B g A% V) gad ¢ du

A7) 71ed MEE SC Ve 24 A #E gad w2 v)E I5Y o

A FAZ, SC s 28 AAE T F aht ol el fEE AA & A
!

SC % =R A, F, 23 o KA, B f040) A% = Ay A4, qad, 24§47
1bp ool wEeleetel=, oA, 1 WA 3070, 1HA 2770, 1 WA 2570, 1 WA 2370, 1 W= 2070, 1 W
A 1570, 1 WA 1070, 19A] 570, 1 WA 370, T e wEelQEe|=e A,

wA faxe 1bp olakel WAl Eel=, on), 1 A 3071, 1 WA 270, 1 WA 257, 1 WA 2370, 1
WAl 2070, 1 A 1570, 1 WA 1070, 1WA 570, 1 uiA 3, e R9] rEEl o Etel =] op gt el e
FEULEte|l=29 X3k &

S} olate] wEy oElol=, AW, 1 WA 3070, 1 WA 2770, 1 WA 2570, 1 Wx] 2370, 1 W= 2070, 1
WA 1570, 1 WA 1070, 1 WA 570, 1 WA 370, = 149 FEeoEel= (44 Sdxoez A T, C 2 G
oA e o] A FAzke] ol Ao A,

271 B4 G WEEE AR RE F9)E A7 FAA 9 1bp o1, 3bp o1/, 5Sbp o4, 7bp o,
10bp ©]%, 12bp ©]%F, 15bp ©]2F,17bp ©]F, 20bp ©]7F, &lZzddh, 1bp WA 30bp, 3bp WA 30bp, 5bp WA
30bp,7bp WA 30bp, 10bp WA 30bp, 12bp HA] 30bp, 15bp WA 30bp, 17bp WA 30bp, 20bp WA 30bp, 1lbp
WA 27bp, 3bp WA 27bp, 5bp WAl 27bp, 7bp WA 27bp, 10bp WA 27bp, 12bp WA 27bp, 15bp WA 27bp,
17bp WA 27bp, 20bp WA 27bp, 1bp WA 25bp, 3bp WA 25bp, 5Sbp WA 25bp, 7bp WA 25bp, 10bp WA
25bp, 12bp WA] 25bp, 15bp WA] 25bp, 17bp WA] 25bp, 20bp WA 25bp, 1bp WA 23bp, 3bp WA 23bp, 5bp
WA 23bp, 7bp WA 23bp, 10bp WA 23bp, 12bp WA 23bp, 15bp WA 23bp, 17bp WAl 23bp, 20bp WA
23bp, 1bp WA 20bp, 3bp WA 20bp, 5bp WA 20bp, 7bp WA 20bp, 10bp WA 20bp, 12bp WA 20bp, 15bp
Ul#] 20bp, 17bp WA 20bp, 21bp WA| 25bp, 18bp WA| 22bp, Hi= 21bp 1A 23bpe] A&3dH= F71HNL F-9

PN
d 5 ek,

= WA SC 7 24 AAES] vdd Vel b=, FrhA Ao A

HF5e) ATE B FYATAA PIP22e] o] 7492 HANUT, o= TRFF ¢ ABA PUP22Y
:_ o i ]o

=
Hog 22 PMP22E, <&

i

o
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N
T
i
2
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o
tio
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=
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[0273]
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3]

=1]

J

PMP22

AR

g

H]

PMP22 W& Al A, 219

[0274]

Nr
)

:3

7}

o]

ololo] A Ao A, PMP229]

[0275]
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B

S

23 (overexpression)

27k S35 (duplication) ¥ o]

PMP22
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ololo] FA| Ao A, PMP229]
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=
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[0287]
[0288]
[0289]
[0290]

N

=K

S o

T
o
N

R

o
Hlo

A,

35

9

A

L

s B

-

(glial cells)?] 4o #qd BE WAYSTS

(glial cells)e] AFS IJA

B

o

SC 71 4 24(SC function-controlling elements)®ZA], SC

o

— T

Al A3el 71
2~ El)

L
L

B

(fibroblasts)
[e)

(fibroblasts)

Yo

AL
s i
AL
s i

-

A
A frobAl

H
9] SC 7% %4 A

A frobAl

P
ar

g

=]
=

B

o)e] Aol A, PMP227}

dejel Aol A,
delel Aol A,
delel Aol A,

TRl A,

(<)
A=

[0291]
[0292]
[0293]
[0294]
[0296]

sle &

=, nhe

A

Jo

N

[0298]

[0299]
[0301]

B

A 2='(SC 7 =4 A}

-
s x4

A = SC 7]

el
N

s

‘mo
=

1

X
L

[0302]

9 SC 7%

)
=
o+
o
T
B

‘mw.o

i

Bo

glo| A, SC 7]

e}

[e)

[e]

[0304]

23]

_19_

sk SC 715 24 Al=H®I(SC 75 &=

S

oz
]

=

TadelA,

[0306]
[0307]



[0308]

[0309]

[0310]

[0311]

[0312]

[0313]

[0314]

[0315]

[0316]

[0317]

[0318]

[0319]

[0320]

[0321]

[0323]

[0324]

SIS 10-2022-0122592

= SC 715 24 FHdA & it olds &S AY WMPAA 4 Jdu. ol fAAE FAske Wik WE S
Z& o)Fold 4 Ak, =& AxEA, Y} (knock down), Yol (knock out), Yl (knock in) FE|S =¥
x gt

TN, 24 99 (regulatory region). H 4T FI T dE JH9 I =

rlr
R
“
il
fiu)
s,
(o
fr
]
4

defe] FAldel A, SC 7Ie 248 FAAE FAsks MAAE T 22 Y9 (regulatory region)S £2 BHAlL
!': ]

dE 59, ZEAY T2 RE(proximal promoter), 1@ A](enhancer), TATA box, ©JUYAlele]E (initiator)<]
ZH Q& (regulatory element) 52 dF TFE AR MES g7lez 8 5 ok, A2 o 24 Promoter,
TATA Box, CAAT Box, Initiation Site, Termination Site, Donor Splice Site, Acceptor Splice Site, Poly A
Site, Enhancer, 3° UTR(Untranslated Region), 5 UIR, Attenuator % GC Box%] 44 & HAE MEE g
Ao 3 Urt.

Aol FAAANA, SC 75 248 FAAE FA5E D F JddA L (dE £, EGR2-, SOX10- &
TEAD1-Z3% H¢) T+= dA7 < F-¥(distal Enhancer region)= ElZlog 8k 4= Qit}.

S ?Zﬂoﬂ AA, SC 75 24 FH4AE A= AL T HAME 99 (coding region)= F2F EM7l o
2 6’]— xjr

e 5o JIERE Ex dE NI BoR & 5 vk B, 43 M9, dE 50 42 99, 27 4=
G dde] M4 8 Yobs fle) w43kd 5 Qv

FoElo]l=, oA, 1 WA 30bp, 1 WA 27bp, 1 WA 25bp, 1 W
WA 10bp, 1 WA 5Sbp, 1 A 3bp, T 1bpd FEALE]=9 X

TFdAANA, SC 75 22 FHAA F sty olE Yoldlr] fl3, e sty o]de] wdES AAsH] HdE,
T Sy o] 171, 2 ) e 3l dERAAE Yolxsty] 8, SC 7l 2 §HA T s o]
Aol Ax wE EddolE I EE FA3tE 4 Ut

T, FAx Y-S XL dHFHAA B AAAY gde 24717 98 AHed 4= Aok
FEdoA, =4 dY(regulatory region). Hl ¢35 G T g5 JYo AR T AHE FAHIIOEH
FREAEZ O] 7]5d S v = SC 75 24 A5 wASH] Y8 AHeE & o

TFE oA, A7 FHA A WAL B SC 7|5 2E FEAe] &4 24, oA, @43 = BFAEE
of71g 4= Q). TS, olE 3 F=

FHANA, 7] §04 Wi WG ol e -l Bl olste] EHR FA4 ] 54 2
o WAzt wE o) Fsbe Av(cleavage), I stk £4% Eisetel BAY A4S BBYHAE
A % stk

T oA, ;M 7tet &4 (breaks)S AFE(homologous) AFF(recombination) TE HAE o d4
(nonhomologous end joining; NHEJ) 9 WAUZTES Fslo] A€ & 9l

79, NHE] WAYUFo] Aoy, Ak $1A] (cleavage site)olA] DNA AL W37} o=
127} Bedstd = vk, MIEJS §3 F4e &S 34 dde] M3s, AYE Ee 75@% oF7]&taL

©

S %

Tl y
A A Yol (knockouts) HE= b (knockdown)®] %o AREE = Qo). B, o] SC 75 =4
AR Yol%-(knockouts) T Yt (knockdown) 2] el o] 7REAIES] 75 L/EE= ol #§ vAY
Foll &S 718 = AT},

O GeloA, B ugo SC 7l 248 A 238 2AES A3t

A7 22E 2AAELS 93 SC 7l 24 QdAE 23T £ Jde RAER, vEAe A =274
3 2AHAEL 4 At



[0325]

[0326]

[0328]

[0329]

[0330]

[0331]

[0332]

[0333]

[0334]

[0336]

[0337]

[0338]

[0339]

[0341]

[0342]

[0343]

[0344]

SIS 10-2022-0122592

d A Mg AlaR 23] IS fsl, ol ¥

BN
i)
=
=
M
__%,
BN
i)
'
12
BN
i)
I
e
mY)
=)
i)
2
BN
i)
av)
X

Tl A, AAFZA, RNA 7}3 =&, RNA &%
ol Z+ dAlo] AHgd 2ZFETES Agste] o] F

T&Hdoll A4, RNAi (RNA ZHd or RNA silencing)< ©]-83}e], small RNA(sRNA)7} mRNAE WalstAL ot A S
AstA 71, g0l mEtAE Tty wild FHAERIE Sl AEEHA B do M fRgHe wy
S Ao 4 g},

A7l AR 22 SC 71 28 JAAE A ity MY S B3 olFod 4 k. 22 AyE, Yoy

(knock down), Yo}-(knockout), Y<Sl(knockin) HEE ZF X&),

dojo] FA|f oA, i WYL s o] wEHQE|=, ozddl, 1 WX 30bp, 1 WX 27bp, 1 WX
25bp, 1 WA 23bp, 1 WA 20bp, 1 WA 15bp, 1 WA 10bp, 1 WA 5bp, 1 WA 3bp, =¥ 1bpe FFdULE
ol=9] %, A4, 2/xE AU F At

Jele] FA A, SC 7S 24 QA = F} o)A Yolg-aly] 98], i du o)ate] uES A A7 9
s, = st ool 1), 2 ) Ei 3 ¢

AMel A4 EE EdMolE TFAES 24 5
olele] Aol A, SC 7% ZA <ol YUree i @ gYdedx T A wHEe a7
s AHg8 4 vk,

ele] FAoIA, szt WG au} olae] sk A (fragnant) ER FAA] A 4 e, olw, W

AR ° -
Ape sh} oo EU el nR olFo sk Az, aa Awe] Aol 1 UK 40bp, 1 1A 50bp, 1
WA 60bp, 1 WA 70bp, 1 ] 80bp, 1 WA 90bp, 1 WA 100bp, 1 WA] 500bp H+= 1 WA 1000bpd 4= S
. olul, s AL SO 24 AR F shtelAd, BE Y% st a4l F

ool A, ik WPE DNA H3= RNA 274, whsbA el DNA 22 W) 4ks Abelo] A5 (bonds) el 7H=2
f)‘ﬂ(?:i‘-‘&( leavage))S Zmj3let &= & oY T W (variant) E4E o]§F £ v}, 7ol =di-d O

Wl B o8 & Uk,

dE Zo], w7} rE#olA (meganuclease), AP A(Zinc finger) FEFdobAl, CRISPR/Cas9(Cas9 T =),
CRISPR-Cpf1(Cpf1 wr#ld) @ TALE-FZelobAl= o]Fo]x oA Hew sk} o|ake] HZeolal2 o] &3]
FAANE zaete] fFARRY BAL AT 5 Ak,

Ao FAdoNA, vAgH R, Jto|=d -t EJAE o] g3to], o|F 5], (RISPR/Cas A|2=H]
S ARgste] W-AEAd e A (nonhomologous end joining:NHE]) &= e AZE3F H(homology-
directed repair:HDR)ol &l wj7l= 4= Ar}.

o] 4%, AU Fo] dojubd, Ak 91X (cleavage site)olAl DNA A Lol W&7t s a1, ol ofa}e]
AR %%} A3t mE wd Az TAY oAk NHEIS A e fHa g A3E, AlE
= AAE oprltar, s fFHAF Yol (knockout) B Y ThE-(knockdown) o] el AH&E 4 itk

TRl A, NHE-s ) WAool WARGR, SC V)% 22 fAA AEe] wde] ga w: AAR opld
] A4 e A A Y.
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[0345] Z2RE Add d& 4 9Tt
[0346] a A Mo & 4 Ut
[0347] EA JdEE Mdo & 5 ).
[0348] £ dE g s F .
[0350] d FAAZA, SC 715 Z2E QA 22E 2AES
[0351] I 27 Ao m A, FukEe] V)% H3S mXE SC 7% xdxtel PWP22 FAAE g w & £ 9
=
[0352] A7) PMP22 A7kl B3 B9, &, §4x 23] #ASAY FAx 274S 8] AdAHE EYd thI EF
Mde] A dES ¥ 1, 2, 3, ¥4, 5, 562 % 7 AU},
[0353] EA AEe s ol fAxE mAE 4
[0354] EA AL & oA FHAE FTAY BHE = Jduk. olw, & oA {FHAE TF FRAIAY oF H
AR A 4= Qo).
[0355] AR Sy o)) 7Y MEs xgs = 9l
[0356] FARE B ol 9 MEE A BA- S Q).
[0358] sFAAE T8 MEe A Sl weEl A 237 A9 S a5 Qv
[0359] T2 2232 24 Ao Aot HAe mEt gdsiA AAE 5 ot
[0360] FARE 22 F ol BA AMoA FAld e 4= 9l olu, & ol ¥4 AEde TF A =
= o]F FAA Wl AT F Utk
[0361] T2 242 F o) FHAE FAlC FATE = Q. ojdl, & ol fFHAE FF FHACIAY oF
AR A 4= ok
[0363] olgh, & wtgol o FAAo A A& 5 e T AEE] d dES XE YERAT:
[0364] ¥ 1. PMP22 §-AAe] 953} MG 3 Splas9S 3 T4 M4d
[0365] % 2. PMP22 §-AAY] 953t MG 3 CjCas9S Y3 T M4D
[0366] ¥ 3. PMP22 AR Z2EE AL g Splas9S $13F 4 A4
[0367] ¥ 4. PMP22 §-AAe] Z2EE AL g CjCas9S $13F 4 A4
[0368] ¥ 5. PMP22 §-AAF] <lgi MG 3l SpCas9S 3 T M4d
[0369] ¥ 6. PMP22 §-AAF] Qg MG 3l CjCas9S 3 T ML
[0370] ¥ 7. PMP22 FAte 9AY @A F9(distal Enhancer region) B @ Coll th3dl SpCas9S 3+ FZ A<d
F 1
[0372] Gene No. Exon Target sequence(5' to 3') sgRNAs
PMP22 1 2 CGATGATACTCAGCAACAGG (M YW 3 1) sgRNA_CDS_Sp#1
PMP22 2 2 GGACGATGATACTCAGCAAC (M gH S 2) sgRNA_CDS_Sp#2
PMP22 3 3 ATGGACACGCAACTGATCTC (M YW 3Z 3) sgRNA_CDS_Sp#3
PMP22 4 4 GATGATCGACAGGATCATGG (M ¥ 4) sgRNA_CDS_Sp#4
PMP22 5 4 GAAGATGATCGACAGGATCA (M YW 3Z 5) sgRNA_CDS_Sp#5

_22_
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[0374]

[0375]

[0376]
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PMP22 6 4 AACTCTTCACCCTCACCAAG (MW= 6) sgRNA_CDS_Sp#6
PMP22 7 4 AAAACCTGCCCCCCTTGGTG (¥ s 7) sgRNA_CDS_Sp#7
PMP22 8 4 GGAATCTTCCAAATTCTTGC (M EWlE 8) sgRNA CDS_Sp#8
=z 2
Gene No. | Exon Target sequence(5' to 3') sgRNAs
PMP22 1 2 GATCGTGGAGACGAACAGCAGC (M ¥EW = 9) sgRNA_CDS_Cj#1
PMP22 2 2 GCTGACGATCGTGGAGACGAAC (MW 10) sgRNA_CDS_Cj#2
PMP22 3 3 CGCAACTGATCTCTGGCAGAAC (MW 11) sgRNA_CDS_Cj#3
PMP22 4 4 GTGCGTGATGAGTGCTGCGGCC (M EH S 12) sgRNA _CDS_Cj#4
PMP22 5 4 GTGTAGATGGCCGCAGCACTCA (M€ 13) sgRNA_CDS_Cj#5
#£ 3
Gene No. Target sequence(5' to 3') sgRNAs
PMP22 1 GGACCAGCCCCTGAATAAAC (M ¥ 5 14) sgRNA_TATA_Sp#1
PMP22 2 GGCGTCTTTCCAGTTTATIC (M ¥EH¥ 35 15) sgRNA_TATA_Sp#2
PMP22 3 GCGTCTTTCCAGTTTATTCA (ML 3 16) sgRNA_TATA_Sp#3
PMP22 4 CGTCTTTCCAGTTTATTCAG (M ¥EH 35 17) sgRNA_TATA_Sp#4
PMP22 5 TTCAGGGGCTGGTCCAATGC (M ¥ 5 18) sgRNA_TATA_Sp#5
PMP22 6 TCAGGGGCTGGTCCAATGCT (M X5 19) sgRNA_TATA_Sp#6
PMP22 7 ACCATGACATATCCCAGCAT (M <E¥ls 20) sgRNA_TATA_Sp#7
PMP22 8 TTTCCAGTTTATTCAGGGGC (X T 21) sgRNA_TATA_Sp#8
PMP22 9 CAGTTACAGGGAGCACCACC (M ¥EH s 22) sgRNA_TATA_Sp#9
PMP22 10 CTGGTCTGGCTTCAGTTACA (X5 23) sgRNA_TATA_Sp#10
PMP22 11 CCTGGTCTGGCTTCAGTTAC (M A& 24) sgRNA TATA Sp#11
PMP22 12 AACTGGAAAGACGCCTGGTC (X5 25) sgRNA_TATA_Sp#12
PMP22 13 GAATAAACTGGAAAGACGCC (M EHWl s 26) sgRNA_TATA_Sp#13
PMP22 14 TCCAATGCTGGGATATGTCA (X5 27) sgRNA_TATA_Sp#14
PMP22 15 AATGCTGGGATATGTCATGG (MLl & 28) sgRNA_TATA_Sp#15
PMP22 16 ATAGAGGCTGAGAACCTCTC (X5 29) sgRNA_TATA_Sp#16
¥ 4
Gene No. Target sequence(5' to 3') sgRNAs
PMP22 1 GCCCTCTGAATCTCCAGTCAAT (M <EWls 30) sgRNA_TATA_Cj#1
PMP22 2 AATCTCCAGTCAATTCCAACAC (M EW s 31) sgRNA_TATA_Cj#2
PMP22 3 AATTAGGCAATTCTTGTAAAGC (M EWls 32) sgRNA_TATA_Cj#3
PMP22 4 TTAGGCAATTCTTGTAAAGCAT (M LW 33) sgRNA_TATA_Cj#4
PMP22 5 AAAGCATAGGCACACATCACCC (M ¥z 34) sgRNA TATA_Cj#5
PMP22 6 GCCTGGTCTGGCTTCAGTTACA (LW 35) sgRNA_TATA_Cj#6
PMP22 7 GTGTCCAACTTTGTTTGCTTIC (M LWz 36) sgRNA_TATA_Cj#7
PMP22 8 GTATTCTGGAAAGCAAACAAAG (€W 37) sgRNA_TATA_Cj#8
PMP22 9 CAGTCTTGGCATCACAGGCTTC (MWl s 38) sgRNA TATA_Cj#9
PMP22 10 GGACCTCTTGGCTATTACACAG (M €W 39) sgRNA_TATA_Cj#10
PMP22 11 GGAGCCAGTGGGACCTCTTGGC (M ¥z 40) sgRNA_TATA_Cj#11
Z5
Gene No. Target sequence(5' to 3') sgRNAs
PMP22 1 TTGGGCATGTTTGAGCTGGT (M X T 41) sgRNA_Enh_Sp#1
PMP22 2 TTTGGGCATGTTTGAGCTGG (M LW & 42) sgRNA_Enh_Sp#2
PMP22 3 GAGCTGGTGGGCGAAGCATA (X5 43) sgRNA_Enh_Sp#3
PMP22 4 AGCTGGTGGGCGAAGCATAT (M ¥ 5 44) sgRNA_Enh_Sp#4

_23_




[0377]
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[0380]

[0382]

[0383]

[0384]
[0385]
[0386]

[0387]
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PMP22 5 TGGGCGAAGCATATGGGCAA (M EH 5 45) sgRNA_Enh_Sp#5
PMP22 6 GGCCTCCATCCTAAACAATG (X5 46) sgRNA_Enh_Sp#6
PMP22 7 GGGTTGGGAGGTTTGGGCGT (M EH 3 47) sgRNA_Enh_Sp#10
PMP22 8 AGGTTTGGGCGTGGGAGTCC (X T 48) sgRNA_Enh_Sp#11
PMP22 9 TTCAGAGACTCAGCTATTT (MEH S 49) sgRNA_Enh_Sp#12
PMP22 10 GGCCACATTGTTTAGGATG (M EHZ 50) sgRNA_Enh_Sp#13
PMP22 11 GGCTTTGGGCATGTTTGAG (M EH S 51) sgRNA Enh Sp#14
PMP22 12 AACATGCCCAAAGCCCAGC (M EHF 52) sgRNA_Enh_Sp#15
PMP22 13 ACATGCCCAAAGCCCAGCG (¥ 53) sgRNA Enh_Sp#16
Z6
Gene No. Target sequence(5' to 3') sgRNAs
PMP22 1 TTAAATCACAGAGGCAAAGAGTT (M€ 54) sgRNA_Enh_Cj#1
PMP22 2 TTGCATAGTGCTAGACTGITIT (M ¥l & 55) sgRNA_Enh_Cj#2
PMP22 3 GGGTCATGTGTTTTGAAAACAG (M EWH S 56) sgRNA_Enh_Cj#3
PMP22 4 CCCAAACCTCCCAACCCACAAC (MW s 57) sgRNA_Enh_Cj#4
PMP22 5 ACTCAGCTATTTCTGGAATGAC (M LW & 58) sgRNA_Enh_Cj#5
PMP22 6 TCATCGCCTTTGTGAGCTCCAT (M <EWl s 59) sgRNA Enh_Cj#6
PMP22 7 CAGACACAGGCTTTGCTCTAGC (MW =3 60) sgRNA_Enh_Cj#7
PMP22 8 CAAAGCCTGTGTCTGGCCACTA (M ¥l s 61) sgRNA Enh_Cj#8
PMP22 9 AGCAGTTTGTGCCCACTAGTGG (M LW 3 62) sgRNA_Enh_Cj#9
PMP22 10 ATGTCAAGGTATTCCAGCTAAC (M ¥l 3 63) sgRNA_Enh_Cj#10
PMP22 11 GAATAACTGTATCAAAGTTAGC (M LW 3 64) sgRNA_Enh_Cj#11
PMP22 12 TTCCTAATTAAGAGGCTTTGIG (M LW % 65) sgRNA_Enh_Cj#12
PMP22 13 GAGCTAGTTTGTCAGGGTCTAG (M LW 3 66) sgRNA_Enh_Cj#13
£ 7
Gene No. Target sequence(5' to 3') with PAM sgRNAs

PMP22 1 TATGGAATTCCCAAGCCCCCTGG (MW s 143) sgRNA_DEnhB_Sp#1
PMP22 2 GGAATTCCATATGAGTCATCTGG (M I T 144) sgRNA_DEnhB_Sp#2
PMP22 3 CACAGCCTACACTTTGATTATGG (MW s 145) sgRNA_DEnhB_Sp#3
PMP22 4 TCAGGAGCATTAAGCATATAGGG (MG T 146) sgRNA_DEnhB_Sp#4
PMP22 5 GACCACGGTCCATGAATTCCTGG (MW T 147) sgRNA_DEnhC_Sp#1
PMP22 6 AGTATTTGCAGCTGAACAAAAGG (M EH T 148) sgRNA_DEnhC_Sp#2
PMP22 7 ATGGAGTACAGAGAGACATAAGG (MW s 149) sgRNA DEnhC_Sp#3
PMP22 8 AAAGAATCAATGCACAGCCATGG (M EH T 150) sgRNA_DEnhC_Sp#4

§ ZHE-FAA 7HY A2H)
el

A 2ZEI(SC 7% %A olzx} Wa A]x8 ¥3}

=

RERA, Flolmala-ol e B L3 5 9

A gh-ol e Rl A kA" Aol malake ot g ge) A
H
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[0414]
[0415]

[0416]

[0417]

[0418]

[0419]

[0420]

[0421]

[0422]

[0424]

[0426]

[0427]

[0428]

[0429]

[0430]

[0431]

[0432]

[0433]

[0434]

[0435]

[0436]

SIS 10-2022-0122592

g5 5ol, F /A ol d&d L2 (N, (N), & & Az, o N2 A, T, C == G, == A, U, C
= 6o, m B oo 1 WA 1509 AFE v, mdt o= ME EAU BE F 9

i) 7hol= =gl

kel EHQl e HA FAA A gold] A Adn 4nAel e T 5 o FRA ol
Aol Tehel mHldoR, FA fu4 Ei oltsel Soldd 45Aes A4

A7) AelE e BA HAR EE 64 Al EH Ade] AuA S Nd, oF

55%, 60%, 65%, 70%, 75%, 80%, 85%, 90% T+ 95% ©]/te] dH 2 o)A A

F sle,

A7) Fol= mujele 5 A 507le] 47L& .

A o=z, A7) Zhel= =Ml 5 WA 50708 f71A D, 10 WA 50708 A1, 15 WA 507 d71M 4D,
20 WA 5070 7ML, 25 ‘4%21 50709 d71ME, 30 A 50709 f7IAE, 35 WA 50709 d7IAE, 40
WA 5070 71D B=E 45 WA 50709 A7IAEd 5 Sl

e d de, 7] Zhels = 1 A 579 974D, 5 WA 10709 974D, 10 WA 15782 A71A
g, 15 WA 20709 714D, 20 A 25788 A7IM D, 25 WA 3070 A7IM D, 30 WA 3570 7IAE,
35 WA 40709 71X L, 40 WA 45709 V1M A = 45 WA 50708 EVIM LA 5 .

7] TrelE MEe B FAAk e Ak AdellA & g
228 70%, 75%, 80%, 85%, 90% L 95% o]/ke] AR Aol AL Ei= HASHA AR A B
A7) Zhel= Ade 5 W% 50709 dr1AEd 5 9

A oz, A7) srol= mHle 5 WA 50719 A7IAE, 10 UiA 50709 A7IME, 15 UlA] 50709 A7IAMYE,

20 WA 50708 A7IAME, 25 WA 50709 A7IAE, 30 WA 50709 A7IAE, 35 WA 50709 A7IME, 40
WA 5070 71D B 45 WA 50709 A7IAEY 5 Sl

e d o=z, A7) vhel= AEe 1 WA 5719 @7IME, 5 WA 10718 @71, 10 WA 15708 A7 4,
15 WA 2070e] 714D, 20 WA 25789 471 E, 25 WA 307He] 471IAE, 30 WA 35709 V1M, 35
WA 40782] 714 <L, 40 WA 457He] 7IM D HE= 45 WA 50709 V1M DY 4 st
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[0437]
[0438]
[0439]
[0440]

[0441]

[0442]

[0443]

[0444]

[0446]

[0447]

[0448]

[0449]

[0450]

[0452]

[0453]

[0454]

[0455]

[0456]

[0458]

[0459]

[0460]

[0461]

[0462]

SIS 10-2022-0122592

B, 7] Ttel= EHRlE Thel=

>
2
M
o
N
N

Q
N
>
2
o
=
1%
]
BN
¥,
o

o,
N

17 7h @71 de els muele Jls g4 E AskE 98 AU 5 Ak

o

) 27k 4AGE TtolE Adel Js 34 EE A%E A48 AU & Ak

o

P71 F7F @71 1 WA 35709 A7 DY S vk

A o7, A7 F7F GVIMELE 5 WA 3B F71AE, 10 WA 35702 E714E, 15 WA 35702 drIAE,
20 WA 35709 7144, 25 WA 35709 GU7IAE EE 30 WX 35709 dA71Ed 4 Q).

g2 d dz2, 47 F7F G719 1 WA 57l Gr14E, 5 A 10709 @714 E, 10 WA 15719 d71A
WA 20709 G714, 20 WA 25709 G711, 25 WA 30702 971D mE 30 WA 35719 A7]A

A7) F7F AUIAELE B7) Thol= A de] 5 el fAE 4 Q)

A7) F7F @UIALE B Trole Aqhe] 3 kel fAE 5 9lv.

b S de Teshe A AGR, Al 2 4wl

71 A1 ARA Eede 5 A 35708 fA7IAEd 5 9

A odz, A1 dRA =l 5 A 35788 A7IMD, 10 WA 3578 A7IME, 156 WA 3570 V1A E,

20 WA 35709 71, 25 WA 35709 V1M E Ei= 30 A 35709 VI Ed v

e d deA, 7] A1 AR = 1 WA 5 V1AL, 5 WA 10709 471 L, 10 WA 15709

F7IAE, 15 WA 20789 A7IM LD, 20 WA 2570] A7, 25 WA 30709 f71ME E= 30 A 3574
e

ALY % 9

iii) 9424 =gl

Q7 Qe F A o1l mdjelg Adsks A A9, 97 =S $UE £t AR OE F A o
go BRQE QAU 9 wolae ¥ A oldel Eeldw FHAT T MFFATE T+ du, B
T ) olge] EnQe FHA EE HFHN0E AAT £ 9

A o ZA, 7] AF =L 1 WA 571 AVIAE, 5 UlA 10719 714D, 10 WA 15709] 97IAE, 15
2] 2070¢] A7) E ., 20 UIA 2570¢] A7) E i 25 A 30718 A9 S gl

gl
e d dEA, Z7] 44 =rde 1 WA 3079 V1AL, 5 WA 30789 714D, 10 WA 3078 A7IA
g, 15 WA 30709 71, 20 WA 30709 VI E Ei= 25 WA 30709 VI Ed Sl

iv) Al 2 ZRA =dd

A2 ARA EENE Al 1 dRA =gl R s ds xikeks M dR, Al 1 ZEH =l

A
olFvtHE 4T ¢ d& ArE FEAS /RIG.

Evlele Al 1 guA Eolels JuA 944G R Al 1 ARE Seelskel Juiel gl @7IA
1 RA =uols) o Frhee GAeA e QUGS TR 4 gdom, A 1 gnA =

welnt A7l o7t A & 3
A7) Al 2 AnA e 5 A 350 @9 &

A oz, A7 A 2 ARAE =Hole 1 X 35709 A71MD, 5 WA 35709 G71MD, 10 WA 35709 974
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[0463]

[0465]
[0466]

[0467]

[0468]

[0469]

[0470]

[0472]
[0473]

[0474]

[0476]

[0477]

[0478]

[0480]

[0481]

[0483]
[0484]
[0485]

[0486]

SIS 10-2022-0122592

, 15 WA 35709 71 E, 20 WA 35709 9471ME, 25 WA 35709 AV HE= 30 WA 35 fVIAEY

2 d g2, A7) A 2 R4 =dde 1 UA 5719 4714 E, 5 WA 10719 4714 E, 10 HA] 15719] <
7144, 15 WA 20719 47144, 20 WA 2570 2714 <E, 25 HA 30719 Q7|4 E =& 30 WX 35709 ¢
714d 4= Ut

71 29 =l 1 WA 20709 V1A Ed S Tt

A dEAM, A7 29 =l 1A 20709 271D, 5 A 20709 A7IME, 10 WA 2070] AVIME B
= 16 WA 20709 VI Ed = Qv

2 d d2A, 7] 29 Z=dde 1 A 571 |r14E, 5 WX 1070 |714E, 10 WA 15719 A71A
EE 15 WA 20709 |UIAEY .

vi) &8 =H <

Qe AE] E=w]l Wo] ARl dVIMEe 2FE g dom, FRAQ AVIALd & olFrtes

#g7) el =gl 1 WA 5070e] A7l = Sl

d Az, 7] e m=eele 5 WA 5070e] 471, 10 WA 50709 271 <E, 16 x| 5070 |7IM <D, 20
WA 50709 |7IME, 25 lﬂxl 5078] 4714, 30 WA 50709 271X D, 35 WA 50789 AVIME, 40 WA
507H¢] @71 D B 45 WA 5070¢] 71D & A

o2 d o2, A7 mE =Wl 1 WA 5719 |471A4E, 5 WA 10719 |7IAE, 10 WA 15719 97144
15 WA 20709 71 <L, 20 LM 25709 A71AE, 25 WA 30709 @71M4E, 30 WA 35709 A7IAYE, 35
WA 40719 G714<E, 40 WA 45719 7149 E= 45 UA 50709 A71MEd = ATt

A, 7] BWdE, F, vbol= mdel, Al 1 AR mvel, A7 =del, Al 2 4uH =9, 29 =wel
9 me] medle] EFshs WA QY AR mi ARE Hd9E Ek FbHon e wEe 3L 5 9
t}

A7) 3}ekA ML pethylation, acetylation, phosphorylation, phosphorothioate linkage, locked nucleic

acid(LNA), 2'-O-methy!l 3'phosphorothioate(MS) T+ 2'-O-methyl 3'thioPACE(MSP)Y 4= 1o}, olof A=
A e

_28_
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[0490]

23]

Fe 1, 2, 3, 4, 5, 6 = 1 o]Ae] Jlol= wHAS

SN A
I

7] Ttol=

[0491]

Fe 1, 2, 3, 4, 5, 6 B 1 o] Al 1 ARA Zv

b1, 2, 3, 4, 5, 6 = 1 o4 914

P 1, 2, 3, 4, 5, 6 B 1 oo Al 2 ARA Zv

b 1, 2, 3, 4, 5, 6 == 1 o)A

P 1, 2, 3, 4, 5, 6 & 1 o]/ ny

SN A
oL ]
SN A
oL ]
SN A
oL
SN A
Y

SN A
3l

871 7ol =

371 7ol =

371 7ol =
7] 7rel=
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oju,
¥

S
3

o

A
A

[0492]
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LRl]-[AZ2 Z=wJAl-[Al 2 FrA
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I-[A 1 ARz
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"
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=
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S
S
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=
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[0512]

[0513]

[0514]

[0515]

[0516]

[0517]

[0519]

[0520]

[0521]

[0522]

[0523]

[0524]

[0525]

[0526]

[0527]

[0528]

SIS 10-2022-0122592

ATk, ZH7be] Tl s 3k e = gRNAS] 4 Fule] 7he

371 gRNAE o) =HdlS 3T
o

.
.
0 EE b g 5 ¥ 5 A

gRNAE ©HA7}eh gRNA(HEY RNA #41); H= o5 gRNA(SH 23] 34 o= 270 H7he] RNA 245 3

S ERIEEE

AN
=5
2
o
L
R
I

Ir
1%

N
>,
2
ox
f
2
0,

d FANN, AP gRVAE 5'ORFE 31 WFoR Jpol= wHQl, = o
3 4 d¥ 7hol= M (guide sequence)E XFEE Z=HIR; Al 1 AARA Z=H0; 44 Zdd; Al
ARA ZHQl, A7 Al 1 dRA Ed A FRAQ AES JHHERE A 1 FEA Ty
e Sl

g =¢l; 29 ZHl¢l(proximal domain); @ AElF o7 me] Ev
o

2 d FAYHZA, o]F gRNAE 5'0RFE 3 WFgoR Jlolt =Rl & X4 FHA T gitel] AEA
¢l A%S & £ e 7lol= M (guide sequence)S EdslE Erel @ oA 1 ARAH =S EIelE A 1
b 2 oAl 2 AR U], Y] Al 1 GEA T AEdd FRA AES VA ER A 1 4RE EHQl
3 olF7ter Wik A 4 e T=ulel, &9 =d<U(proximal domain); ¥ ME Aoz e Zudls xgt
st Al 2 eSS 23 5

olu, A7) Al 17} crRNAZt A AHE F A, 7] Al 27192 tracrRNAZ A= 4 vk, A7) crRNAE
Jbole TWQlT} Al 1 ARA TWdS E&3 £ glom | A7 tracrRNAE Al 2 ARA Tl 29 =<l

S [e]

A7) AolE mhlele BA GAA EE ol Aol BA AGT ARA AR ¥ & A AR sol=
AEe EFAT. A7) JtolE Ade HA FAR EE W FolA EA ADe] FRA B A=, 4
A% 70%, 75%, 80%, 85%, 90% & 95% o]l AR H oAU T ¢4As) 1 A ALY S

Z=rRle gRNA-Cas #5541, =, CRISPR HaAle] &
AESH AEe Aol A

47) Zrel= Qe 5 WX 50719 @71 EY S 3
FEARA, A7) TtelE EHE 16709 @71AE, 17719 971D, 18719 d71M D, 19709 4714 E, 20
Hel @7IM D, 2o |7IME, 22789 A7IMD, 23789 B7IMD, 24789 BT E 25709 HYIAEY

FARA, A slol= wrlde 169 2714, 1708 A/AD, 189 2714, 19708l 971N, 20
Aol @714, 2009 7149, 22709 @714, 23709 Q1AL 24709 R B 2500 AT

olwl, 7] Fhol= Ewjle sbol= NAL T 4 Ak

B71 kel e 34 A e A Aol 14 AL FERAQ AFS T Ade FEAQ] |9714E
Q] 2= o)

= T A

=]

71 bel= MEE F4 A e Rt Aol 4 Mdol FRAYD Mt AEd g glen, dF S5 A
S 3 [e=]
hl =

pud =
2%k 70%, 75%, 80%, 85%, 90% HE 95% o]/Fe] AR Aol AY Fx xSl R A

o

A FARA, TholE MEE w4 FAA, F, P22 fdAe] F4 A del G
5 5o H2F 70%, 75%, 80%, 85%, 90% i 95% o]4ke] AR A oA ®

+ 9.

F7] Frel= AEL 5 WA 50709 A7IMEY 4

£
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[0529]

[0530]

[0531]

[0532]

[0533]
[0534]

[0535]

[0536]
[0537]

[0538]

[0540]

[0542]

[0543]

[0544]

[0545]

[0546]

[0547]

SIS 10-2022-0122592

Ao zA, 7] 7tol= Mde 16709 d71ME, 17709 d71X L, 18709 |71ME, 1970 |71 E, 2070
A7NNL, 2he] AL, 2270e] AIAL, 2870e] UMD, 2470 AUIN D EE 257 71N DY
o]
AN

TRARA, F7] 7ol DL 16709 A7IML, 17719 A7 D, 18709 FTIAE, 19708 A7 D, 2070
o @7IAE, 219 A7IMD, 22708 A7IME, 237 ATIME, 24709 F7IAE = 25700 dAVIMES

P4 gl

) A EA, Jhol= Ade PP fAAe A Ade] dumel auddz, 1679 97149, 17749 9
1

3}
=]

o o

1o,

71/‘1"& 18719 714 E, 19719 A7IME, 20709 Q714 E, 2109 A7IAE, 22709 A7 E, 23709 7]
Aqd, 24709 G471 E w2579 A gd S .

olwf, 7hol= AL A FxxF, F, PMP22 A 34 I 2+ E 1, B2, £3, 4, 5 H6H
E 79 71AE o, ofe A ‘&5}21 %Lt]ﬂr.

o, 7] Flol= EHAE slol= MY R 7k A/MLS ZHT 5 Ak,

47 F7 @A ge 1A 357ke A1 9Y & 9

A FANZA, 7] F7 A7NDe e @U1AD, 209 B, 39 471D, 4] 97149 D, 57
o 4719E, 6709 PN G, T GIND, 8] GrIAD, ole] PrIMG EE 10749 PNEY & 9
=

A% Fol, 47 F7F BN 1A GIIAD 6T & Qo EE 24 97149 6 5 Ak,
A7 F7F QUGS 7] Trele Aol 5 wrke] 9AE = Q).

A7) F7F QUGS 7] Trels Aol 31 ke A& = Q).

Hedez 47 Aos mudle AvlAGe) A% e ARE SE4 WEe ¥EE & A, 4] Sed a
L2 pmethylation, acetylation, phosphorylation, phosphorothioate linkage, locked nucleic acid(LNA),

2'-0-methyl 3'phosphorothioate(MS) £+ 2 —O—methyl 3'thioPACE(MSP) Y 4= o, o] AsE A &=

ojWl, 7] Al 1 4rH Z=eele 5 WA 35749 AVIMEd 5 vk A7) Al 1 dEA =l 5 A 3570

o FAAZA, A7 A 1 ARA EWde 59 dVAG, 6719 AVIALG, T A7IHE, 879 AVIHY,
97hel A71ME, 10709 f7IAE, 1709 f7IA L, 12709 714D, 13709 A7IAE, 1479 d7IAE, 15
Aol A71AE, 16719 A71A L, 1709 A7IAE, 18709 714D, 19719 A7144, 20709 47144, 2170
o] ANAME, 22709 ANAMLE, 23709 AL, 24709 AV D mE 25709 A7ILEY 5 Qi

e d FAdEA, A7 A 1 dRA = 5788 V1M, 6709 AVIAE, TR 97IM D, 87K AV
M, 97ie] |71M D, 10789 A7IM L, 1170e] A7, 12709 714D, 13709 A71M <D, 14709 A71A
g, 1574e] 7ML, 16700 AVIME, 17l AVIME, 187K AVIME, 19709 47IAE, 20749
H7IAE, 210 A7IM D, 22709 97IM D, 23709 VI, 24709 AVIM D E= 257Ke) AVIMES =]

&
=)

A7) AL R EMQe Adgeel Al 1 AnE wuelst FEAS AL, Bt Adfade] Al 1 gud
A muQe Ade] A B weh A 1 4R E

EvlosiE fd8 & Q. =9, 47 Al 1 =
welel ArlAQe Aol EAG 5 ow, Aol EAlshs Fol Teeht A 1 And mrjdoiE
Foolam, EE Aol EASH: Fo| TFTHE Al L FuA Eweld A% wR 44T FEHS M 5 I

_31_



[0548]

[0549]

[0550]

[0551]

[0552]

[0554]

[0556]

[0557]

ZIHSd 10-2022-0122592

d FACEA, A7 A 1 ARA Euee AEAETAA JRAUA(Streptococcus pyogenes), B ZHFE]
AFY (Campylobacter jejuni), 22EMETAZ ARIEH (Streptococcus thermophilus), Z~E}ZEZFF 2~ of
@52~ (Staphylococcus aureus) W= UlolAlg|o} wWld7|ElT) 2~ (Neisseria meningitides)®] Al 1 4HRA &
Wl e fFalE Al 1 FEA =Ede 5, HA 5090, e e 45 ds HE S 9

A& 5o, 47 Al 1 Z4EA =vle] 2EREAAL JaAv2e A 1 FRA kvl e AEJEAAS
g eAdE el Al 1 ARE =doel A9 AU Al 1 ARZA =S 5'-GUUUUAGAGCUA-3' (M dW 3 151)Y
4 3L, HEi= 5'-GUUUUAGAGCUA-3' (M EW & 151)9F A, Hol% 50% o]e] deds 7He d7I44d &
k. olm, A7) A 1 ARFH E=Wele FrtE (), ¥£3, =, 5'-GUUUUAGAGCUA(X),-3' (M ¥E¥ = 151), &
T AT A7 X 971 A, T, U % GE o]Folxl oA Aed 5 dom, A7 ne A7IAEY R, 5 W
21 159 A & Advk. o, (X),2> LT AVIAEY A ol wHEY wEd F# 9la, E=E V1A T, U
97 E3E AT ol AVIAEd .

E O odE 59, 47 Al 1 A4RA ZuQle] Rty AFUY Al 1 4RA el =E FrhEeE A5
U s A1 ARA" = A4S, Ay Al 1 ARA =ule 5'-GUUUUAGUCCCUUUIUAAALLUCUU-3' (M ¥ &
152)9 4= 93, T 5'-GUUUUAGUCCCUUUUUAAAUUUCUU-3' (M & 152)9F AR HoI% 50% o] 49 AHEA S
QA7NAEd S A o, AVl oA 1 dEA =

2L

TpA) = yele Fr2 X),& 2%, F, 5'-
GUUUUAGUCCCUUUUUAAAUUUCUU(X) =3 (A EH s 152), & 4 Ut}. 7] X&= 971 A, T, U 2 GE o]Fozl 79
A oagE 4 dom, A7) nd 4714499 AR, 5 WA 159 A5d F vk o, (X),& AT A7IA
do] 44 n wEe MEY S Ja, T A7 A T, U R @ 239 A5 e 971449 5 gl

g2 O FAdEA, A7 A 1 ARFA wEdee #Fubdgol W El-8-(Parcubacteria  bacterium
(GWC2011_GWC2_44_17)), gt=xs kMo vhel el (Lachnospiraceae bacterium (MC2017)), F-E]g|n|He]Q X
2H QO F2 AN A= (Butyrivibrio proteoclasiicus), @ elyvtelg]o} vhel 2|8 (Peregrinibacteria bacterium
(GW2011_GWA_33_10)), AAGu|=="ZA2 o 23] (Acidaminococcus sp. (BV3L6)), X EVZRYx  wl7hi|
(Porphyromonas macacae), @FZ=x=3|2}A|of BHel|2]-8-(Lachnospiraceae bacterium (ND2006)), ¥ E2IJZH Y2 o
8] @ &7+ 2~ (Porphyromonas crevioricanis), E@|X &g} t]oldl(Prevotella disiens), EebAdel H B F
(Moraxella bovoculi (237)), zmlo|&Ae} oAy (Snithella sp. (SC_KO8D17)), =|FxEAuz} o|ijt}o]
(Leptospira inadai), @} =2~y 2}Alol vlrele]l (Lachnospiraceae bacterium (MA2020)), E @Az} :=H|A|Th
(Francisella novicida (U112)), AT E2A wel=Ze}=2ul ©n % (Candidatus Methanoplasma termitum) T+
o f-utel el A AN (Fubacterium eligens)2] A 1 FEZ Edel & FdE A 1 ARZF =iy Ay,
5]_/,\_ 50%© ]o = gqug]. }\]-E/Hg 7};1 2= oh;]_

g Fol, 471 Al 1 guA Euisle] Butdelol velel o) A 1 uA el e guieleo} velel

E
S fd A1 AR =Hel A, AT A1 ARA =S 5'-UUIGUAGAU-3' (A8 153)Y & i, &
= 5'-UUUGUAGAU-3' (Mg E 153)9F dF, ZHoj% 50% o]4e] A5AS 7txe d719g9d 4= grt. olw, A
71 A 1 AERA E29ede FE X),2 X3, &, 5'-(X),UUUGUAGAU-3' (¥ 153) & 4 At} A7) X&=

@71 A T, U 8GR o] A7) AMez, 1 WA 59 5 5
[} & Xé

o n< =
o olm, (0, FUE @71ADe] A5 ) wEel Y & Qlm, mE @7 A, T, U R @ 23

AN
T el AVINEd v

]

>
)

Hoz A7 A 1 ARZ Zuele driMdy d¥ = A= ety WEdSs £33 = k. A 3ket
W2 methylation, acetylation, phosphorylation, phosphorothioate linkage, locked nucleic
acid(LNA), 2'-O-methyl 3'phosphorothioate(MS) ¥ 2'-O-methyl 3'thioPACE(MSP)Y = gloi}, o]d] A3ty
=] k=),

_|>ﬁ

iii) 94 =<l

A7 wolele F ) ol Euele Adshe AN A9, dd =l FUS B AR gE F ) oy
o EWQE AAAY. A WA F A olde Edln FHAT £t MFHATS T 5 Ju, == T



[0558]

[0559]
[0560]

[0561]

[0562]

[0563]

[0564]

[0565]

[0567]

[0569]

[0570]

[0571]

[0572]

[0573]

[0574]

[0575]
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71 A4F = Al 1 ARA =la Al 2 ARA s AZdstel ddvte RNAS AT ¢ EE

A7) A7 mdae Al L AR wAS A 2 4RE w6t FRAF wE MIFARS T = Aok

A7 A E=rle Al 1 ARA Evddd A 2 AR melle g4 B e oR 42T 4 .

7] A4 =dde 1 WA 30719 ALY F k. V] dFE Z=uele 1 UA 30719 |UIES E3e
T AT},

TFHAZA, 7] A4 ZWle 1 WA 571e] 4714 <E, 5 WA 10719 A71A44E, 10 UR] 15712 7144,
15 WA 20702 |71AE, 20 WA 25709 471AE E=e 25 WX 30709 @7IMEY 5 ).

| 44 =rle 1 WX 5718 f71AE, 5 WX 10719 47144, 10 WA 15718 97144,
WA 20709 71D, 20 WA 2570] A A E wmE 25 WA 30709 971ADS E3E 5 Q).

371 QA EHQlE GATEE gRNA At ARgshrlel A 9sie, o]F gRNAS Al 1 7he %Al 2 Zhe ¥ Fd
§ Ee e RAT Y, e Al 1 e R Al 2 Vb s R B Hle R eR dAste] Whl7he gRNA
& Aol ARE Sk Y] 1A =Rl o F gRNAS| crRNA B tracrRNAY S A H= vlEHAY S
A, B orRNA B tracrRNAE 4 B Hle A o2 ddste] @AV gRNAS Al AHEE 5

371 A4 =M Adfdl MY, ol 5o tracrRNAS] AR M A} S EAY, EE o2FH fud
= o

Aerow 47 94 mvile] f7Ide] A e AR s wgs 2IE ¢ vk Y] sk wg

2 methylation, acetylation, phosphorylation, phosphorothloate linkage, locked nucleic acid(LNA), 2'-

O-methyl 3'phosphorothioate(MS) ¥+= 2'-O-methyl 3'thioPACE(MSP)¥ 4= glon}, ojof AgtE A F+=

A EQe A 1 R EWelsh i BAde Eds, Al 1 ARE 2del o Fee §
1
1

= 1
A w0 F e YA B A7
2 guA Eule 5 WA 35708 ALY F Aok, 37 A 1 ARE Eoele 5 U4 357)
3L

FRARA, A7) A 2 4uA wmdele 59 AL, 619 AAD, e GAAL, slel AU, 9
Aol @ANL, 10709 DAL, 11708 GAAL, 1208 QAL 1308 DAL, 1Ale] AAAL, 157
o 9719, 16749 FA1AD, 174 1A, 18708 471D, 19709 A1, 2049 G149, 2149
A7, 279 A7, 2370e] AIIAL, 2she] I EE 257le] ATIALY & et

TAdEA, 7] Al 2 ZEA mEle 57he A7, 671 471, e AVIME, 879 AVIM9E, 9
Hel A71M A, 10709 2714, 1170 471X, 12709 714D, 183709 471, 14709 4714 <E, 1570
o] 97144, 16719 A7144ED, 17719 F71A-LE, 18719 A7 e, 197H4 D71, 207H4 A7IAME, 21719
H7IME, 22709 AVIME, 23709 AVIME, 24709 AVINE E= 25709 AVIMES 2§ ¢

we, ) Al 2 And mWee Adgdel Al 2 Aud meed AEAe A, EE Adfdel Al 2
A wdelozny fd B 4 Ak =9, A7) Al 2 duA wojele Ao EAss Fo uet Al 2 4
uH wele] /1A Le] Aok EAT 5 Yovl, Adde] EASHE Fol Tk Al 2 JuH wrjglony
B fdl 9 Qa, EE Ade] EAsE Fol Tgeht Al 2 Jud wdeln 9wt A 35S 7
4 % ek,
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[0576]

[0577]

[0578]

[0579]

[0581]
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AFY (Campylobacter jejuni), Z~ERNEFTAX ARIAA(Streptococcus thermophilus), ZEFBRFAAZX o}
Sl (Staphylococcus aureus) = dlo]Alg]o} WY 7 Elt] 2= (Neisseria meningitides)d A 2 AR A =

el il FAE A 2 4R Eeln 9R, Ak 50 sold, EE 9AF FEYES A 5 A

dE Eof, 47 Al 2 4RA Zrde] 2EFEIAL QAU A 2 ARA = e AEJEFAAS
A~ Al 2 ArE =ddd A%, V] Al 2 FRA =S 5'-UAGCAAGUUAAAAU-3' (M EH T 154)
)31, B 5'-UAGCAAGUUAAAAU-3' (Mg % 164)¢F Ay, Aok 50% o] 49 Fe4dS 7HE f7IAEd
UE FAIE Al 1 AR vl o7t FAste A7IAE). olw, A7) Al 2 drs =udd
/2 Xns £, &, 5'-(X),_UAGCAAGUUAAAAU(X),~3' (M EW & 154), & 4 Sltt. A7) X& ¢
U 2 G2 o]Folz oA Ag=E 4 glow, A7) n & ne A7IAEY NMFER, A7) n2 1
2 At A7IMLe] HF nsfukEe]

=

[e}

43 2714

pud

A 15
o]

Jr =

=

ne
lo
o

, T, U 7 289 A4 o9 97144 4 Aok, =3 (0,2
T e |71 Ed = Ut

= 1 414 o] ZhdzuY AT Al 2 ARA TvQl e FFIukE AF

Y 8 A 2 e =deel A9, AV A 2 ARE Tuele 5'-AAGAAUUUAAAAAGGGACUAAAAU-3' (M IdH &

155)Y 4= 9lal, X 5'-AAGAAAUUUAAAAAGGGACUAAAAU-3' (M EW 3 155)9F A4, Holk 50% o]Atel AEAde

T AHEE FAIE Al 1 FRA vl o e st |r1-4E). old, 7] Al

272 (X), BE/2 (X),S E3, =, 5'-(X),AAGAAAUUUAAAAAGGGACUAAAAU(X),-3' (X & &

oM deid 4= glen, A7) ng 1 WA 159 A

=
155), & = ok 471 X= @71 A, T, U R G2 o]Fo
A

flo F

S 4 Qa, A7 e 1 UA 6 Atk old, (0, U AUINLe A5 w) wae] wEd -
g, i 9r] A, T, U2 @F ERE A5 0l 949 S Ak, EE (0,2 BUE F/14Le) A5
Wl e whEel & g, mE 9v] AT, U2 F £ A% wie 97149 ¢

e A FACdEA, Al A 1 Axd =dele FFuhgol  whe| gl (Parcubacteria bacterium
(GWC2011_GWC2_44_17)), &= &Aol wrH 8l (Lachnospiraceae bacterium (MC2017)), F-E]ZH]BE|L X
2EN L E A AL (Butyrivibrio proteoclasiicus), @1 Yute|g|o} whel ] 3-(Peregrinibacteria bacterium
(GW2011_GWA_33_10)), AATw=zmZ#A 2~ o 23 (Acidaminococcus sp. (BV3LG)), XEEVEFYUXA  wl7bij
(Porphyromonas macacae), =3 2}A|ol el 2] (Lachnospiraceae bacterium (ND2006)), Y- E2EFZHUX~ F
dlv] 2 2l 7F 2= (Porphyromonas crevioricanis), Xd|R &g} toldl>~(Prevotella disiens), EetAe} R R ZE
(Moraxella bovoculi (237)), 2vlolAe} o3 (Smithella sp. (SC_KO8D17)), ®XEX3|E}  o|ut}o]
(Leptospira inadai), #F=>=2=3@kAof vHel 2] (Lachnospiraceae bacterium (MA2020)), @AM} w=w]A|t}
(Francisella novicida (U112)), Nttt wel =22t =vl ©v|E (Candidatus Methanoplasma termitum) T3
of frutel e]% Ae) A X (Eubacterium eligens)e] A 1 ARZA Z=d¢l = Fald A 1 ARAH Zdly) g5

2 50%01%, e &4 A4S M S .

A5 5o, A7) Al 2 FrA mvQlo] dute ol wee]Fe] Al 2 FRA =HQl E= ZFubH 2o} b 2
w Al 2 FRA =]l A, A7) Al 2 ZRA =r/le 5'-AMUUUCUACU-3' (M EH s 156) o <= iz,
W= 5'-AMUUUCUACU-3' (MW E 156) 9 A4, Aok 50% ool deAds 7 A7I49d & (&
FAE Al 1A mela olgrias FA4sks A7IAE). odl, A7) Al 2 FRA = FhE (X), £

1 =
/3 s E3, =, 5'-(X),AAUUUCUACU(X),-3" (MW S 156) & & ok, 7] X= 971 A, T, U 2 G=

oFolzl el Aed & Qov, A7) n @ e FALY AR, 47 0 1 A 108 5 F 9,
A7) e 1WA 69 & gk, o, (X),& A A71499] 45 ) BEe WA £ gum, wE @7 A,

T,U R & EFE A4S e 9499 = Anh BE (0.2 U@ QALY A5 ol wEe) wEe
T

, UBG7F &9 A oo d7IMdd o 3o

Aoz A7) A 2 ZRA Zule friMde] dF e dEE gty Hys xEge 4 o, A kg
A W3y methylation, acetylation, phosphorylation, phosphorothioate linkage, locked nucleic
acid(LNA), 2'-O-methyl 3'phosphorothioate(MS) T+ 2'-O-methyl 3'thioPACE(MSP)Y 4= 1o}, oo Agte
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[0583]

[0584]

[0585]

[0586]

[0587]

[0588]

[0589]

[0590]

[0592]

[0594]

[0595]
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A gkt

v) &4 121 (proximal domain)

29 =dQle A 2 ARA Z=dRld A A= 1 A 20719 G7IAEE, Al 2 FRA =dle 3
Wkl f)Aeke EHldelth, o], v 29 =Wl 29 el Ul AdRAHQD AVIAETRY olsTtd A
S JAATE 4 9o,

d FARA, A7 29 =Rl 5710 AVIME, 6709 A47IAE, THe A7, 87K VI <E, 8749
A7NALE, 9ol AVIALE, 10719 F7IME, 11702 |71 LE, 12709 271D, 13712 F71A-E 14702 7]
© 16719 971 Ed 4= st

R

te FAdRA, 47 29 2L sl @AD, 7l QrIAE, Tle 914, sle AL, 8
o 97149, o9l G1ND, 10749 47D, 1R GG, 12709 1A, 13749 974D 1A
G BE 1571 9ANSE B T A,

R, 4] 29 = AARdd 29 s $EHS G, B AR 29 Ero Ry
el S ol S A7) 2 SRl ARl SAshs Sl del 9] muele] el el &4
@ 5 glom, Ade EASHE Fol TPHE w9 ErQosRE fd B 5 du, EE Ade] EAlsh:

of TPt 29 molela AR wi SAF FEHES AR 5 o

A FAgEA, A7 29 Z=Hele 2ENE AL 3 QA A(Streptococcus pyogenes), FFAE
(Campylobacter jejuni), 22ENEAA2>~ A EBAe]~(Streptococcus thermophilus), 2~E}EZAAZ o} %
2~ (Staphylococcus aureus) H+i= Ylo] Ao} WY 71Elt) 2~ (Neisseria meningitides)2] ¢ =wel &= /-3
H 29 Edds A, HA 50% o), e Hs s T ¢ Q.

= Eo], A7 29 EHedoe] AEFEFTAA ALY 2¢ =M EE AEAEIAA AU &
g 29 =ddel AS, Al &Y EWele 5'-AMGGCUAGUCCG-3' (HEHE 157)Y 4 L, TE 5'-
AAGGCUAGUCCG-3' (M9 157)9F 45, Aok 50% o3 s 7He f7IXEd & AUk, o, 7]
49 =Hde 7R (X)), £, &, 5'-AAGGCUAGUCCG(X),—3' (Mg E 157), & 4= Slth. A7 X& 971 A,

ol M AdeE ¢ glom, A7) n2 9VIME iR, 1 WA 159 Al 5 vk, o

2 7
Uﬂ, (X)n—% %%‘; F7IMEe] A ninbEe] wbed ¢ gla, ®s 9] A T, U R @F 9 A o7l

=
pe!
o
il
Jl
74 JZ

T OE dE 59, 47 &9 Eddle] FEEEYH AFYUY <9 &<l &)
=l A, AV 29 =delS 5 -AMGAGUUUGC-3' (MW E 158)Y 4 dar, &=
AT 158)¢F AdF-, Aok 50% oo AEHE Ve A7IAEd Ak o, A7) 29 &I 7
2 XS £, &, 5'-AMAGAGUUUGC(X),-3" (Mg 158), & 4= duh. A7) X 971 A, T, U % G& o] F9]
oA A= £ glor, 7] nd AVIALEe] AMER, 1 WA 409 FFd F Aduk. oW, (X),> FUgH
A71MEY AF nll REe wEd £ 9o, EE 7] A, T, U B @ EFE AT e VALY

ATt

29E AFY el 29
£ 5'-AAAGAGUUUGC-3' (A
A

Hdugom 7] 29 mojelel d7lqQe] A m Ay H9bd MRe TIW & vk A7) Bty W
2 methylation, acetylation, phosphorylation, phosphorothioate linkage, locked nucleic acid(LNA), 2'-
O-methyl 3'phosphorothioate(MS) ¥+= 2'-O-methyl 3'thioPACE(MSP)¥ 4= glon}, ojof AgtE A F+=

vi) 28] Z=vl

el =9l GArtE gRNA EiE olz gRNAS] 3' wede] Hejxon Frtd & Qe EvdloR, V] e
Erde 1 YA 5071¢ @71MEd = e, e 7] wg Z=dele 1 WX 50719 drigs x8E
AT, o, 7] mE Z=wq EE] EHd o] ARARD A7IAEtY olFtY AFES AT 4 vk
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[0596]

[0597]

[0598]

[0599]

[0600]

[0601]

[0602]

[0603]

[0605]

[0607]
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TRARA, A7 mE] =Hle 1 WA 5710 A7 D, 5 WA 10788 E71ME, 10 WA 15709 A7IAE,
15 WA 2070e] @714 D, 20 WA 2570e) A7, 25 WA 3070e] 71, 30 A 3570 f71AE, 35
WA 40709] A7IM D, 40 WA 45709 A7IM D = 45 WA 50702 AV L 5 .

TRARA, 7] mE] =Hle 1 WA 571 A7 D, 5 WA 10788 E7IM D, 10 WA 15709 A7IAE,
15 WA 2070e] A71MD, 20 A 2570e) A7, 25 WA 3070 471, 30 A 3570 H71AE, 35
WA 4070e] A7IM D, 40 A 45709 HA7IM D = 45 WA 50708 AVIMES 2 5 A

A3t FFAE AL, EE AAfUA] 2 w0 =YY
of EAsHe Fo meh e wolele] @719 del Aolt =
o mujglom e fd @ 5 Q. EE Ade] Eashe F

O
rlo
[~

d FACRZA, 7] my =Wl E 4
(Campylobacter jejuni), Z~ERMEAHAZ MiE-éEi*(Streptococcus thermophilus), )‘E]' 23
2 (Staphylococcus aureus) H= Ulo]Al2]o} W\d 71E]T 2 (Neisseria meningitides)®] 712 =WQl &
H mE =y A5, A 50% o, e g AsAds 7 4 9l
5 50, 7] mE ZHRle] *EEﬂEiﬂi oA~ wmE =l e AEIEIAA I QAU
o wmeE =il Ag-, A mEl =wele 5'-UUAUCAACUUGAAAAAGUGGCACCGAGUCGGUGC-3' (M ¥ 5 159)
9lal, HE+= 5'-UUAUCAACUUGAAAAAGUGGCACCGAGUCGGUGC-3' (M EHE 159)9F A, Hoj&= 50% o]/ge] AsA
= 7XEed = g ow, Al mE =EEde FrE XS x2¥, 5, 5'-
UUAUCAACUUGAAAAAGUGGCACCGAGUCGGUGC(X) 3" (A 5 159), & 4 Att. A7) X= 97 A, T, U ¥ GE o] F
2 T Aegd 4 glom | Y] ne AUIMEY R, 1 WA 159 A5Y F A o, (X),2 TY
3 driAde] A4 nfl E] WA 4 d, e 971 A, T, U2 7F £33 AS e @UIMEd 5
ATk

= =

2 dF 59, 371 ne E“ﬂ"“ﬂ FEEwY ATy ne meel B R ASY fd A

ZRIQl A, 7] mEl =v1S 5'-GGGACUCUGCGGGGUUACAAUCCCCUAAAACCGCUUUU-3' (M EWE 160)Yd 4 3,

=
T+ 5'-GGGACUCUGCGGGGUUACAAUCCCCUAAAACCGCUUUU-3' (M5 160)9F 4, Aok 50% ©]de] 4s8S 7HA
qNMEd = A o, A mE =dde FhE 0.8 =¥, &, 5'-

GGGACUCUGCGGGGUUACAAUCCCCUAAAACCGCUUUU(X),,=3" (A E®lZE 160), & 4 AT}, 37] X& 47] A
ool Tl AHE 5 Qom, 7] ne GG AFE, 1 WA 159 35D & Ak old, (0,

AW GIAGY A5 wf B WRY # dw, EE QA T, U R @F £FE A4S 0he 471999
[e]

rr

o

:":

02 A FAddA, A7l e el AFEd W e A W AAF Ed dEE 30 d@eke] 1A 10779
3 °

A2 Bo], T7 ZEREZ} gRNAS] AT U HALS 8] AL&2 o, A7) me] =H¢le DNA 8¢ 3' deto
EZAskE ool A7IEd 5 k. w3, U6 TEREZE AA W AALE Y8 AleEE A9, ] meg =
Wl WUUWU & 4= glom, HI ZREE7F AAS 98 AHEEE 49, 27 a8 =dde I 9 + A,
pol-111 ZRRHE Algss 9o, A7 2 =ude oy 7o) $ekd A7) AY = giok 9 5 gl
= 47E 23 & o

Aelxog 7] me =dle] d7iMde] dF T AR sty Wygs xgs 4 vk, 4] keA ay

2 methylation, acetylation, phosphorylation, phosphorothioate linkage, locked nucleic acid(LNA), 2'-
O-methyl 3'phosphorothioate(MS) TE¥ 2'-O-methyl 3'thioPACE(MSP)Y 4= glo}, o]d AsteE]x =

gRNAL= 3710 71418 vk} o] Thge] el EIT 4 dlol, gRNAZF Eehiz mul9le] whel i el
= A9l e RS B4 FESl ey B b 4E
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[0608]

[0610]
[0611]
[0612]
[0613]
[0614]
[0615]
[0616]

[0617]

[0619]
[0620]

[0621]

[0622]

[0624]

[0625]

[0626]

[0627]

[0628]

[0629]
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182 @ 5+ Ao
gRNAE= &7 gRNA(EFY RNA 4}); &= olF gRNAGSHY} 239 44 o= 2719 Ul RNA A5 X3

}_
HEA A4d 5 e

o|= gRNA
o]% gRNAE #] 1 7}eF 2 A 2 7letow AL,
ojuf, 7] Al 1 7t
“[Ftel= mHol]-[4 1 ARA m=wel]-3' o7 FAW 4 9

&7 A2 e

5'-[A 2 ARA =vd]-[Z9 =< (proximal domain)]-3' E+=

5'-[A 2 ARA Zdl]-[Z9] =d 2 (proximal domain)]-[A8] E=H1]-3'02 FAE 4 Ar}.

olwf, A7) Al 1 7FE-e crRNAZR A A AE = 9, A7) Al 2 7P tracrRNAR A A= 4= Qo).

A 1 7te

Zlol= o]

71 Al L 7rge A A7) Trels =l A fHX e A A 324 AET dRAHQ 2SS &
N FRAQ JPole MEE xS, Y] TholE MEe 3 FAA e A AdelA 3F Adel FRA
ol A AR, dFE Eo] A3 70%, 75%, 80%, 85%, 90% = 95% o] Ate] AFH A o] %Ur T bdEA AR
Al A AEY 4 k. Jhol= EHIde gRNA-Cas 53A], =, CRISPR A1 4 FHdA v #4ta)e
Eo]dgl A3z AeS & & JEF 988 vt A

oluf, 7] 7Fel= =Hde 5 UK 50719 AVIAEY ¢ dow, T 5 WA 50719 frMES XEgE ¢

EHde 16709 AVIME, 17719 |7IAE, 18719 @7IME, 19719 |7IAE,

, 21709 A7 E, 22709 fA7IME, 23709 FVIAE, 24719 A7 E BEE 25709 |V E
3

st

4 AGs JuAe AFE T dE FuA

o FHAgk 70%, 75%, 80%, 85%, 90% HE 95% ©|

A2, 7hel= Nhde 24 F4AF, =, PIP22 fdxke] 24 Adel] drAdl gk qdd o 3len,
o] Hid 70%, 75%, 80%, 85%, 90% Wiz 95% o]e] AR AoIAY Hi= sl ARAA ik HdY

o], §7] Jtel= AGE 5 U4 50709 BAAGY & Qow, EE 5 A 5071 FNNDE TFE 5 9l
. g Sol, 7] stelm Ade 1679 97149, 1709 471D, 18749 A1, 19749 7]
Aol Q71 217le] A7, 2Ae @A, 23] rINE, 2sle] AAIAY EE 257
ow, E: olE ¥3E F 3t
A FANZA, sole ADE PP FAAS] EA ADel FuAL FAALZ, 5 Ul 50709 F7HEY 5
om, Ei 5 WX 50719 @AHNEL R & ATk, B Sol, 47) sel= ADe 16719 F714D, 1
Aol Q714 187le] A7IAL, 19708 @A, 2079 Q71N L 22709 97149, 237)
7]

[ez]
’ =
o @AY, 27l AA1NGD E 257l GAINGY F glom, Ei o E§E & dvh.

o}, st e

A AR, F, PUP22 RHAbe] EA NS QA 7 E 1, £ 2, 3, K4, K5,
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[0630]

[0631]

[0632]

[0633]

[0634]

[0636]

[0637]

[0638]

[0639]

[0640]

[0641]

[0642]

[0644]

[0646]
[0647]

[0648]
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&6 % 3 7o ZIAEIglont, ol AlgeA =t

Aegoz, 47 ols mrjele o= AG R 37} GrAGL 23T 5 A,
o], §7] F7b G7INGL 1 UA 35709 A/1NDY S Ak B Fol, 37 F7k A7IMGe 1l 4]
A, 209 97149, e FAID, el GAAD, 5] @AY, 67 DAL, TR 91Ng, 8
A GG, olel 971D EE 10749 979D 5 A,

A FAARA, B7] 7 GriAde Ul @7AD G(Feh)d 4 o, mi 27e] 47149 66 F 9l

oluf, &7 F7F @7INE2 7] 7hel= &=Hdle] 5 ko] A ¢ qlow, Ex= Jlol= AMEe] 5w

71 F7F 71D A7) Trol= muQle] 31 kel 9 = glow, i Tlo]= MAe 3 kel 91X
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gtk 4= olth, Ab7) 384 W& methylation, acetylation, phosphorylation, phosphorothioate linkage,
locked nucleic acid(LNA), 2'-O-methyl 3'phosphorothioate(MS) 3= 2'-O-methyl 3'thioPACE(MSP)Y <= 3
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A 29 wolelsh A%, Ha 506 o, Ei AW FEAS 1A 5 Yk,

)
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(Campylobacter jejuni), 2EREIA WA (Streptococcus thermophilus), 22E}BZAA o}-3-7-5-
2~ (Staphylococcus aureus) Hi= Ulo|Alglo} W7 Elt) 2= (Neisseria meningitides)® Heg] Z=uw|Ql = 2
H xy Eddy A, HA 50% o), e Hs Asds T ¢ Q.

g2 A A, 7] mel =ele AR O T AA o dA e B-E 30 ddel] 1 ulA] 10719
WM ES T 5 vt

A5 £, T7 ZRZEE7} gRNAS] Al ol AAMS S8 AREE wf, A7) ae] =vQl2 DNA 8¢ 37 2t
of EAlete g ANMEL F vk, EI, U6 Z2REZE A U AARE &) AFEEE S, A7) aeg
T=oole UUUUIU @ 4 9o, Hl ZRREZ AAS 98] AeE= 49 Ay ma =ree il € ¢ 9
i, pol-IIl ZRWES ARgehs d9ole, 47 a2l =vile o2 7je] e fd7]olAY wa gk € 5
A

gxoa A7l Al 2 ArA vl 29 = /2wy =Y VA ge] 4 ke HAEe= 3ehE
g ¥gs 4= 9y, Ay] 3kehA WEH S pethylation, acetylation, phosphorylation, phosphorothioate
2

linkage, locked nucleic acid(LNA), 2'-O-methyl 3'phosphorothioate(MS) T+ 2'-O-methyl 3'thioPACE(MS

P)d = glont, ofd AFEA &=

webd, Al 2 heke 7] AAlsh 2ol 5'-[A 2 AnA weell-[29] weel]-3' w5 (4] 2 Aud wu)
(29 melell-[ae] =del]-3' o TP & i),
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e d FAdRA, 7] Al 2 e
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4
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FEHe AT F71NEL F e,
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o A7IML, 22709 FIIND, 2379 ATINGE, 2470 A7IAE EE 257e] UMDY F gem, EE o

s 23 4l

A7 A1 ARA e A A 1 AR mudy AEde JMAAY, B Adsael A 1 ARF
wviRle 2 RE fefl A 4 gk B, Y] Al 1 AEA Rkl Alel] EAlshs Foll wheh Al 1 dRA &
Helel A7l Lol Apolzt AT 4 lem, Ade] EAste Fol = Al 1 A =MdezRH f
2 Qa, EE Ade] EAEE Fol EEhs Al 1 4wz Eudd 4 EE 4 3L M F 9
=t
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of -frute 2]% Ae) A (Eubacterium eligens)e] A 2 ARZA Z=w¢l = FlE A 2 ARAH =vly) g5
A4 50% o, e &Hd Aesds M ol

Ao A7 A 2 ARA EHRle Al 1 FEA Euly ARA Ad3E A @8 FUF 4VINEE x2F
o,

olwf, A7l F7F A7IMES 1 WA 15709 A7 Ed + AT, 9 ,
o] A7IMY, 5 WA 10712 A7, == 10 WA 157019 FG7IEd 4 o).

1
¥ o

-1
=
T

pgl
il
2
0%
N
o
N
of
N
X
Q
lo
—
=
x
ol
)

71 dd =l 1 WA 30709 A7IMEelAY, E= 1 WA 30718 dVIMES 2R & Y. dE
Ad =rle 1 WA 578 71, 5] 1070 471, 10 WA 1570¢] <
&, 20 WA 25708 F7IMD Ee 25 WA 30708 AVIAEY ¢ e, B ol XY &

o}
HEAon 7] Alole mulel, Al 1 ARA wedl, Al 2 gud wujsl @ A7 mule] dvlqds) A
= S Zge 4§ Q). Ay] 3FebEd M3 S pethylation, acetylation, phosphorylation,
phosphorothioate linkage, locked nucleic acid(LNA), 2'-O-methyl 3'phosphorothioate(MS) H+= 2'-0-
methyl 3'thioPACE(MSP)Y < A2}, olel AgE A =},

wEbA, 7] SA7E gRNA= 7] Z1Ae ol 5'-[Al 2 dRA E=vid]-[A]l 1 ZRA Evl]-[7le]= =
A1-3" E= 5'-[A 2 ARA =rdd]-[dd =wd]-[A] 1 dRA =wdl-[lol= =wel]-3'er FAEE

t
%
o
N
T,
e
N
NS
18
ey
=]
=
=
s
9
jul
2
(o
fr
R
N
NS
)
re,
a2

71X

o
5|

ge = Ao

5' _(Z)h_(Q)m_(Ntarget)_B‘ L

5‘_(X)a_(Z)h_(X)b_(Q)m_(X)c_(Ntarget)_3‘OE] '}l: 9)1ij

_48_



10-2022-0122592

5

=

=

N

n
=)

L
o

7} gRNA

W

[e]

1—7]

yAO

Aol 2

Q]
=

)

o}

5‘_(Z)h_(L)j_(Q)m_(Ntargct)_3‘ )

[0804]

L

P B

TC

5‘_(X)a_(z)h_(L)j_(Q)m_(X)c_(Ntargct)_3‘ OE_] _/l: 9\)\]:]—

[0805]
[0806]
[0807]

B

"

o))

%_] ?‘iﬂ Oﬂi}ﬂ ’ Ntargct

[0808]

= A1

71 (@

\

AO

[0809]

e}
o]

o=
-

o~

T

_]

s

A, U, C
o

[e))]
=

o= ]
=

L

Hl2o} utee)

71 Q
2, 5 Y=x 359
T+
5'-UUUGUAGAU-3' (M€ &
A71A

L

i

.
714

o

[e)
=

g 7l

714
, 371 (Qy

o3
=
153)¢} 2ol = 50% oo AEA

z

e Foll wet 7] Al 1 4R =l 9714
5'-UUUGUAGAU-3" (M & ™

F gov,

49

A

[0810]

Al 2

L
i

71 (D

\

AO

[0811]

o~
_’_01

_]

g

2.5 U4A 509
5'-AAAUUUCUACU-3" (A1 ™

o=
T

o

p

o] 7

o= ]
=

50% o]AFe]l AEAS 71A

A71A
, 71 (D

s
a

A1 ARA =l Al 2

156) ¢} 2o}

e

kil

=

fe=]
GINML=E,

L
L

]_
A, U, C 2GR 9]

°

13
=4

hyA
s

o

5'-AAAUUUCUACU-3" (A]

L

P

A7 L

H7IMLe] ArE, 1 WA 309

e Sol wek A1 Al 2 FEA =rdle] d7]A
TC

1,

[e}

gow,

o=
T

[e))]
=
156)d 4 %daL,

+ 9,
71 gelet,

o= ]
=

1

<

o3
=

F 9.

X

[0812]
[0813]

-

G2 o] %o}

1 WA 209

AU CH

3471 X

= A7INER,

2 (X)=

(X

371 (X,

LE

=

[0814]

—_

A

O

o

=
T

T=2,0

g 7l

ce 9714

i)
=

371 a, b

_49_

2. JddueHguHA

[0816]
[0817]
[0819]
[0822]



[0823]
[0824]

[0825]

[0826]

[0827]

[0828]

[0829]

[0830]

[0831]

[0832]

[0834]

[0835]

[0836]

[0837]

[0838]

SIS 10-2022-0122592

71 Eae A, AR, G B gE s dad ¢ s =vdle Eedehs dmdS om it

A7) BAE TR, TReo Et Adisd & A,
A7) FAAQ EHQl, AEels, Fefeels mi wuAe 47] Gac FUAG BE %e e 7]
574 wee), eel=, EFefiEels Et gAY & gt
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oful, 47 "E&AY Ea"s PP Ao Vwel B =@t € A4 dulsi, dF 59, DNAS o]
7heE duehs ofY e 54 WY Ee 25E gEle DN o)T JhEE BT ddshA Rites =

271 e dEde A Ao EAEA @ Ao R AAE 54 e §% 9de] Ayt wEd ¥
EREE

olu), 247 WHe olrjelehulde] Ege opulwite] g, A, Rrb EE ole] EgU £ Adnt

e ) Wge duEeNAe dasels @49 F AR AVl AR, A, Boh mE oo Eg &
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A .

2 o] o utid el A FA|o2A], CRISPR &4l thal] stete] 7]&3k3itt.
CRISPR &2

"CRISPR &4 "+ CRISPR-Cas A|=Ele] =@ whala 1A Q4= oRNAS HAE dA5Fe] (RISPR-Cas A]2=Hl
2 Yy,

¢

%471 (RISPR &4 CRISPR &4E astste AES 7HAE it e el =(kes dd) =, o
S 2 Type II CRISPR &4 X+ Type V CRISPR & 47 Bo] ARgHT}.
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o

AF7] Type 11 CRISPR &EACZE (Cas9e] gow, A7 (Cas9e 2E:EFAA 3 AW~ (Streptococcus
pyogenes), Z~EME T~ R R ~(Streptococcus thermophilus), ~EHEFTF X 2 (Streptococcus sp.),
A S = AF-7F (Staphylococcus aureus), =7FEC]3Al~ vl o] (Nocardiopsis dassonvillei), Z~EEun}
olM2  Za|AE| AT 2] A~ (Streptomyces  pristinaespiralis), ZSE#EnlolAdlA  HlEEIZ2REAY A
(Streptomyces viridochromogenes), Z~E®IEnlo]A2~ HlZ =2 AU~ (Streptomyces viridochromogenes),
2EWEAYHT]S  ZA e (Streptosporangium  roseum), SEWEAEHT]R 2 A2 (Streptosporangium
roseum), LEAlo]|EFR2HIEFF A oA E=Zthe] -~ (AlicyclobacHlus acidocaldarius), BFE#{ 2 FrEmlo]sold)
Z~(Bacillus pseudomycoides), WA=z A YE]el|FAl2(Bacillus selenitireducens), A8 e|E]w A
v 2] (Exiguobacterium sibiricum), ZEBRFE# A dlB Fo|7)o](Lactobacillus delbrueckii), ZFEHFEZH A
abg]ute] 92 (Lactobacillus salivarius), P32 &2 A& vl (Microscilla marina), F-23Zu|g]ofe~ 4t
B8] & (Burkholderiales bacterium), Ze}ZEub2 e YR gk~ (Polaromonas naphthalenivorans), 8=
Fu 2~ Z(Polaromonas sp.), AZFAAdo|z} ¢E AU o] (Crocosphaera watsonii), AloFx=E]A] < (Cyanothece
sp.), BFO|IRA|AE] A ol F7] A (Microcystis aeruginosa), AlU|Z A2 4 (Synechococcus sp.), °HE
82 ]S o}#}ulE]F (Acetohalobium arabaticum), <= U3~ dlZAA o] (Ammonifex degensii), ZT]AZZA|H
E #)Alo](Caldicelulosiruptor bescii), ZotbHEA d<ZFo)A(Candidatus Desulforudis), ZFR2AEDF
BEZE(Clostridium botulinum), ZZ2EzF vy (Clostridium difficile), IudlZt]e} wnfzn}
(Finegoldia magna), YEZ o] 28]~ A EZe]~ (Natranaerobius thermophilus), TEREuZFH REIZ

¥ @ U (Pelotomaculum thermopropionicum), oFA|TJE] Qv e~ ZHE~(Acidithiobacillus caldus), ©FAlT]

gonpdel A HESAwA(Acidithiobacillus  ferrooxidans), Y2IAZvME]S M%< (Allochromatium
vinosum), PF2]x=®tE] < (Marinobacter sp.), UERZAFAZA d2ZH#~(Nitrosococcus halophilus), UER
AFA~ FEALY(Nitrosococcus — watsoni), fFEdHE  2uUx g2 ZgFE 2~ (Pseudoal teromonas

haloplanktis), FEHZ=x=2HZ  ZAMu]d 2 (Ktedonobacter racemifer), HWERSZHS o|H2EI7}E
(Methanohalobium evestigatum), o}vbHly} wlgjoll el 2~ (Anabaena variabilis), xZgkglo} AFn|AL}
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(Nodularia spumigena), *=2~% < (Nostoc sp.), °}2EZA3¥ g} WMA|n}(Arthrospira maxima), ¢FE2EZA¥|
Za}elA| ~(Arthrospira platensis), of2E=ZA3E < (Arthrospira sp.), @H|o}E(Lyngbya sp.), vlo|a=
F 92 FEx=ZE2H = (Microcoleus chthonoplastes), QAEFEZ o} £ (0scillatoria sp.), HEZEZ} &
2]~ (Petrotoga mobilis), ARAIE o}Z g7} ¥~ (Thermosipho africanus) W optgeF=Rg~ nhgu
(Acaryochloris marina) 5 ©Fs nAE F#¢ Cas9¥ < Urt.

"Cas9"> gRNASH Agtsle] ®4 Fdx T At Aol 34 M Ee A Ad B WA aaR
A, gRNAZE AJRA]l 28s sk dial 7t (strand)& AEe o A= INH =wQl, gRNASH WG4 295
gk A 7t (strand) S AHE 5 Sl= RuvC =HQ), 4, S, BPAS Q1AE= REC =) 2 PANS 914
b= PI E=Wdlo=m 49 ATk, FAAR] Cas9e] +x4 5742 Hiroshi Nishimasu et al. (2014) Cel

2~
B
156:935-9495 Fug 4= Qt}.

w3k, 7] Type V CRISPR &40 =2+ C(Cpfle]l 9o, A7) Cpfl Streptococcus, Campylobacter,
Nitratifractor, Staphylococcus, Parvibaculum, Roseburia, Neisseria, Gluconacetobacter, Azospirillum,
Sphaerochaeta, Lactobacillus, FEubacterium, Corynebacter, Carnobacterium, Rhodobacter, Listeria,
Paludibacter, Clostridium, Lachnospiraceae, Clostridiaridium, Leptotrichia, Francisella, Legionella,
Alicyclobacillus, Methanomethyophilus, Porphyromonas, Prevotella, Bacteroidetes, Helcococcus,
Letospira, Desulfovibrio, Desulfonatronum, Opitutaceae, Tuberibacillus, Bacillus, Brevibacilus,
Methylobacterium %=+ Acidaminococcus fr2lle] Cpfld 4 Slt}.

7] Cpfle Cas99 RuvC =w|Qdo] A-$3t= A RuvC Z=wH|Qdo] 1o (Cas9e] HNH =d|ele 7*‘?;]5

]
, rﬂ 1oﬂ Nuc Em91& ¥3Hsle, g7 <148k= REC =913} WED E=wol = PANS <143l PI L=<l
T k. FAIAQ (pfle] +%2% EAIS Takashi Yamano et al. (2016) Cell 165:949-9625 *kaL

1 o 30 ox
4 K
&9‘_‘;[
s

oz

7] Cas9 T Cpfl wla 5o (RISPR &4 AAA A &A= nAEdA ol A &=
e A WHoR nxddgor AaE Ad 4= .

rir

2 %

ot
)

%
e

Type II CRISPR &4

Type II CRISPR & A9 A T3+ 2F ol AAfed vd= Type 1T CRISPR &4 #Akl tigh A+ (Jinek
et al., Science, 343(6176):1247997, 2014) % gRNA®} /| HIAS o|FE= Z2EHEIAHA AU
Cas9(SpCas9)ell thd+t A (Nishimasu et al., Cell, 156:935-949, 2014; 2 Anders et al., Nature, 2014,
doi: 10.1038/naturel3579)E 3l A= Art.

Type Il CRISPR &A= 270e] =8, =, Q1A (REC) B 2 @lobAl(NUC) 285 =3tein, 717he] 28 = o
Hel mEQls R

7] REC 2H = ol27

U-Z3 B2z A (BH), RECI £HQ 2 REC2 WS ¥x3hsit),

oluf, A7] BH =Ml 71 a-vpd E ol27|d FH JHoln, 7] REC1I % REC2 =wQl-2 gRNA U] FAH
= olETtee], dE Eo, DUVl gRNA, o]F gRNA X+ tracrRNAQ] <Q12o] 483 985 it}
7] NUC 2X2F RuvC =S, HNH =Wl 2 PAN-A& 28 (P1) =S xgsitl, oju], A7) RuvC =Hd-L

RuvC-fAh Bl EBehe oule A, T3 47] N =9 DN B0 Eashe ojne Al
g,

oluff, 7] RuvC = <¢1e Type II CRISPR 4%

N 1.«1
1101'

<)

Febs Aol EAskE mAES] AL da T
Hog FAMS Tfate, ©d7te, dF S0 B3 AR e dake] nAREA TiE, S, gRNASH A EA
AgS 32 2E 7hEe dddit, A7) R EWde FF FAANA RuvCl =¥, RuvCIT Z=wH¢l
RuvCIII Z=Holozr ZEAHo= RuvC I, RuvCIl % RuvCIIIZ AAFHT. dE 9, SpCasdd 45, &
RuvC =m|91& SpCas9e] obm At 4 1 W] 59, 718 WA 769 2 909 WA 10989l $1A&t= 2tz 3 7he
e RuvC =W ¢l (RuvC I, RuvCIl % RuvCIID o ZRE ZHHAT),

7] INH =912 INH lewEeoAlet F+24 fAME /s, 9dd 7te, d& 5o &4 it #3149
ARA 7, &, gRNASE AR A A4S s JtES Audth, HNH =Wl RuvC 119 111 EE|X Afolo]
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olwj, A7] PAMS Type Il CRISPR &4 fael wel o2 4 dvk. oF S0}, CRISPR 47 SpCas9 ¢l 4
< PAMS 5'-NGG-3'¥ & i, 2EANEIAA AR CasI(StCas9) e 7% PANS 5'-NNAGAAW-3' (W = A
or VY = gla, volAlgol Wd 7t~ Cas9(NmCas9)Ql 7% PAMS 5'-NNNNGATT-3'Q <= lar, 73 ZHlE
AFY Cas9(CjCas9) 2] 7-9- PAMS 5'-NNNVRYAC-3' (V=Gor Cor A, R=Aor G, Y=Cor DY & doH,
olmf A7l N& A, T, G HEC EEA, U, ¢ == ¥ & .

Type V CRISPR &=

Type V CRISPR &4+ Type II CRISPR &4 9] RuvC Z=H ol 4-83F= FAFS RuvC =HQlo]l 9o | Type 11
CRISPR &Z49] HNH =H21& A o] 2la, thald] Nuc =m<lS E3alm, e}AlS 21243+ REC =23} WED
=rel 2 PANS 9A&E PI EHlelew A= 4 ok, FAAQ Type V CRISPR &4 %% EAL
Takashi Yamano et al. (2016) Cell 165:949-962% Fa1d 4= Qit}.

o nOK'

Type V CRISPR &4+ gRNAS} 5283 4~ 9lom, gRNA-CRISPR &4 HFA, =
T A3, gRNASF FHel] 7tol= AMES 2 PAM AEE X3seE B AdE 2F

N
T
GAA w= WA A5 2R-37] 938 Type V CRISPR £4:9] 538 PAM Aol ¢J&F o|t},

o

F7] PAM M E2 13 FHdA =& A4 o S48k 4492, Type V CRISPR &49] PI
Ak, A7) PAM A9 Type V CRISPR &49] fragfol wet 2 Hde] b& 5 9
A8 4 Q= PAN A Fo] EAIFT).

e A

o

2 o2, Cpfle] A8+ PAM A EL 5'-TIN-3' (N2 A, T, C == ()Y & AUr}.

CRISPR &= ¥4 Fd4 EE #ile] o|Frig i ddrtes ddsty, o|rte Ee vdrige] &
T AES 2dEks ok $4& b, dubdoR o Type 11 (RISPR &4 W Type V CRISPR
ahe g eR g4 fAlA me bl olgrtg s it

CRISPR #4:9] 7]sh Ze Fadokdl &4& Wd Ee AAs] f8iA, (RISPR S22 24 Bx ¥3"E +
glon], olejgh 24 wi= Wde (RISPR E4% e e 8 &4 54 B =84 a4= wdd - 9l

H

e

CRISPR &A7F ¥E83le] 4 IS HAANA E9d = F& IS 7K E=E 3 (RISPR 845 Y7lohA]
(nickase)Z ™83 3k

"‘47P°Pxﬂ(n1ckase) = R4 AR e itk oty F g stunt Ay s 22 £ wWdgE (RISPR
5 9usiy, A7) Y }O}XﬂL wd e, o XA AR e dike] gRNASF HIARA JhE Ee
*Ji*é 7tes Adsts wEdokAl 248 7M. wEkA, olFrtEE Adsly] AsidE 2719 YFtolAl

& 501, &7 UZlobAl= RuwvC =vjlel odk adlotAl 245 71 = o, =, 47 YZkekdl= I =
Helol ogk pEelod &g oA &ds g jlen, ol ffdl I =rdle =2 e wdE S v

Y o &, CRISPR &47} Type IT CRISPR &4% o,

A FAAE, SpCas9e] A9, SpCas9e] olwjx=al A& 840 3| AHUS debdoz WMol (mutation)A 7], HNH
ErQle] wEHolAl Aol ELAIHEZ YFlolAlZ A8 4 glom, ojuf AdE YFlolAl= RuvC Ew
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Qo] oF FEelold BAL LR, BH AR EE el wARAg b, 3, NS FRAA AR

e 94 FAd=E, CiCas9el A,  CiCas9e O}U]L*P A 559 J|AEUS dEpdow
Wol(mutation) A 7], INH Z=w|ele] F2aobal Bdo] BaAstyme Ulola @ AFE 4= o ou Al
dd Y7kebAl= RuvC =wiQlel] o3t pEdlobd] S4de 7HHBR, %4 fda Ee dake) WGERA T
= oRNASH AlrHol ATS 3l 9= sue H@ud 4= Q).
=2 So], A7 YztolA= INH E=r|le] o3k FEeokal &S 1A 4 gtk =, A7) YFtolals RuvC =
Helol ogk oA &de A s den, o fd RwC =gl =2 we WddE & v

o o2, CRISPR &7} Type 11 CRISPR &4Y uj,

A AR, SpCas9e] A%, SpCas9e] ofn=2k HE 10 olAv=EAS debdo g WHol(mutation)A 7],
RuvC EHQ1e] FEolAl &do] Eddsisnz YloAl= AFEE 4 ow, ojul AAdE YlolAl= HNH
ZHde] ojgt FEHEoAl &4& JHER, 14 §XA e ke AR Ty, S, gRNASH FHEA] AF

2 s Jbge dud 5 o

rl

2 4 FAAZA, CjCas9e] -, CjCas9e] olniAil Hd 8 oA ZEAS dElhd o Wol(mutation)Al
W, RuvC E=HIR19] wFEdolAl o] B4 HERE YFtolAlZ AMEE & dom | ol e YlolAl=
| SeEokAl E4E THER, 34 FAA e dike] AR g, S, gRNASH R A QL
et = qlo.

Y 2t

CRISPR 45 WHYPAA a4 o] s 28443t ¥ (RISPR 245 584

"B (RISPR &4"E B4 fd4 T o] o|F7tes F24E 9
uste | A7) B84 CRISPR &4E °FE CRISPR &9 wEelokdl 848 77X Z=dld o]z 3
ZeotAl BE2AS 7T A7) B84 (RISPR 4% RuvC =v¢l 2 INH Z=Hslel o3 wEeotal A4S
E3hgdste A A
& B0, 7] &84 CRISP = EdokAl F4Ss EZAsA1717] S8, RuvC =] INH =w¢1S
& e AT 5 Qo

Y o2, CRISPR 47} Type IT CRISPR &4 o,

9 FANZ, SpCasos] AF, SpCas9e] obulwil A4 10% ofxstEEAls} 810W FAEWEE B
#ol (nutation) A71%, RwvC =gl 3 NI vlele] oI srelobdl B4o] BBASE B, 4 FA4 =
oAty o) 3ARe B AUE & gt

te d FANRA, CCasosl A%, CiCas9e] obvliit A 8 obiEEAN 5590 FAEHS BE ol
do2 wol(nutation)A71W, RwvC Ev|el 2 INH Evjole] oI% yrZeloldl o] RAYSHmE, BH
A% R Ay o] Frhee BE Aud & g,

2 9 2y

CRISPR &4 7] 7IAE wEokA &4
g4, &, olFrtd ik YA F2E ¥ TS /HE 4 9

w3k, CRISPR &% CRISPR &4 =+
p 1=}
. E

q, Ben :

o

b I
TR [
3, e o S

CRISPR &4-¢ ®Z3]

CRISPR &4+ gRNAS} A5 283 4= 9lom | oRNA-CRISPR &4 &34, =, CRISPR &3 dAS 4+ 9,

_54_



[0907]

[0908]
[0909]
[0910]
[0911]
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271 PAN M EE& 24 F12 e 2k o] EA8hs A9, (RISPR £4:°] PI =vQle] )3
o 7] PAM A2 CRISPR &&e] frefel weh 7 Aol vE & gtk =, Fvin 5ol o=
T PAN A de] EAg}.

o o
o> 1>
)
A

d o &, CRISPR &47} Type II CRISPR &4 Y

SpCas9e! 7$-, PAM ME& 5'-NGG-3', 5'-NAG-3' F=+&/% 5'-NGA-3'Q & 9L,

StCas9%l 79-, PAM A& 5'-NGGNG-3' H=i=/2 5'-NNAGAAW-3'(W = A =& D F JoH,

NmCas9¢! 7%, PAM &L 5'-NNNNGATT-3' /% 5'-NWGCTT-3'¥ 4= laz,

CjCas92] 7%, PAM AL 5'-NNNVRYAC-3' (V=G, CEE A R=AEEG Y=CEE DY & oy,

2EREIAL FE2 Cas9(SmCas9)e] A5, PAM A€ 5'-NGG-3' Z/XEE 5'-NAAR-3'(R = A B WY +

BB R A A o992~ Cas9(SaCas9)9] 745, PAM A <ELS 5'-NNGRR-3', 5'-NNGRRT-3' #3+=/% 5'-NNGRRV-
R=AEEG V=G, CEEANY F A,

o2 o o2, CRISPR 247} Type V CRISPR &4 o,
Cpf19] 7%, PAN AEL& 5'-TIN-3'¥ 4 UT}.

oluf, A7) N& A, T, G =EC; =EA, U, G ==

1r
o
o

Shel, Sold PAI NG9S A48 ot (RISPR &k
A

g 27 1= HET = ok, dE o], Splas9e] FwEdlokAl &S A, CjCas) 5ol4 PAM LS 214
& 4= JX= Splas9e] PI Z=mlelS CjCas9e] PI Z=miglo® wA|g 4= glar, o]E %F3a CjCas9 5012 PAM A
A& QA Splasos AT S Utk o2F Pl wwcle] X8 mE wAE B, Soldo= 94sh: PAl
AEs ¥w7E AAFE 4 A

CRISPR &4 HolA]

CRISPR 29 Wraelopl 24, Aol 24, RiAst 4548 59, 2 B4 404 Ex 8k 23
S, o Bo) PAI 94 58 B9 R 54S P4 EE AN & QRS RISR 24T WelAd

3t}
w3k, CRISPR &4
ato} EH fa)
AL gl /gpy_x% A

st
12 Al £H 1:1:}5 _/;:§]_El u;H

wQ
=]
=
=
T
e
4z o
o
f
)
nUN)
e
mlo
ol
ol

a3
xﬂ, FAA EE 9

# CRISPR &4 4 9tt.

Y
>

olu], 7] ghNASH A¥ AwA AFS = HHEA K T I F dRA AdS s & vEA

2} e ke olFrlY e gdrlde] duys a3E L Z-El7ll(off-target) BIE X FHH, 7] gRNA
oF AR AJrA Ags sk vEA FHA mE A 9 ARA Ags sHA @ HEA A e ik
AA B VIAES eE-BoR AW, oju, eE-Ble Mg st ol g dvk. o wE,
XA FAA e ity o)Frte i ddrtge] Ak gy 2-El (on-target) &¥E A AW, %4 F
Az i ko] 9 B RAAMES 2-Eploz AFHr

CRISPR &4 WolAlE= AdA oz WAsH= (RISPR &40 ofuizite] Ao sl o4 WMEH 3oz, Wiy
Al &2 CRISPR &l wls) wEdokAl &4, Le7kAl &4, gRNASH 548 8, 314 a2 = ik
24 8 9 x4 5ol F s oo Aol Wiy, dF Bol, I e AdE & Ak, old, 7] ¥
e ol Al Xg, A, 7 e oo £ <+ Q.
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A7) Wge AQddon WSt (RISPR &h ol EAss FdsE s olmweiss 748 59l
(region)e] $14& s} Ei= & o]l opvwite] WPY 4 9

dE o], 7] Hge AdH oz wAsE (RISPR 84 Wl EA43ts FHs= , =,
(Lysine, K), ©oF=7]d(Arginine, R) % 3|~E|W(histidine, H) & 3l} TE= 5 o)|ato] ofm|=4te] W3

PN
T A

iy

A7) HEge xod
(region)°l| $1x3k

2 WAskE CRISPR &4 o] EAste SHsE 7HXX] & o itsEs 7449 H9
bR B oo olvlmate] WEY 9l

dE 5o, AV HEL2 AdFor WA= (RISPR &4 Wl EA8ls FHdstE 7IA A & ofv|weil, =,
of~ZEAH(Aspartic aicd, D), ZFFEAH(Glutamic acid, E), A ¥ (Serine, S), E# 2 (Threonine, T), ©}
23271 (Asparagine, N), SFEW(Glutamine, Q), AJZ=HA(Cysteine, C), ZE#H(Proline, P), Z&ol4l
(Glysin, G), €ghd(Alanine, A), & (Valine, V), ©]&FAl(Isoleucine, 1), F4l(Leucine, L), WEY
(Methionine, M), #d%ebd(Phenylalanine, F), Elo]2A1(Tyrosine, Y) ¥ EHEF(Tryptophan, W) = 3
T E ol oluiike] WEY 4 ).

HFU

g2 oz, A7) W8ge JaAxgor BAsE (RISPR &4 Woll EA8ts AsE 7R & oln|xit, &, A
W (Serine, S), Ed Y (Threonine, T), oF2=3&}71(Asparagine, N), =FEFW(Glutamine, Q), A|Z=HQ]
(Cysteine, C), EZ%(Proline, P), Zdto]al(Glysin, G), <z (Alanine, A), F¥(Valine, V), ©o|&F4
(Isoleucine, 1), F4l(Leucine, L), ®E| 2 (Methionine, M), #d¥z}d(Phenylalanine, F), E}o]
(Tyrosine, Y) ¥ EHE(Tryptophan, W) & st = & o9 ofnjwite] ®gd 4 Qr}.

Al

R

=
T
=

T3k, A7 AEE AAd¥ o7 wrASkE CRISPR &4 Well £A5k= 444 (hydrophobic) A71& 7HAl= olv|
A F sty e F ol ofn|iite] WMy U 4 .
x5 EW, A7

| WEe AAZHow WASEE (RISPR &4 el EAsts Z80]a(Glysin, (), <Ehd
(Alanine, A), ¥ (Valine, V), ©]&FAl(Isoleucine, 1), Al (Leucine, L), WlEl 24 (Methionine, M), ¥d
¢t} (Phenylalanine, F), Elo]241(Tyrosine, Y) ¥ EHER(Tryptophan, W) & 3f} = & o]itel olw

1
wAake] WMy 4 e,

7] M2 AdHow WAs= (RISPR &4 ol Ak 574 (polar) 715 7HA= opv|edt & sk &

4
5 o3 opvwate] WHA F glrh.

e o

& B, A7 WL AdHom WAsH= (RISPR &4 do] EA8k= Ald(Serine, S), E#L
(Threonine, T), o}2¥2}71(Asparagine, N), =FEFU(Glutamine, Q), Al&=H<I(Cysteine, C), ZEY
(Proline, P), @Al(Lysine, K), ©°}=27]d(Arginine, R), 3]2~E]H(histidine, H), o}~ ZELF(Asparti
aicd, D) ¥ SFE4H(Glutamic acid, E) & 3l =& & o9 ofv|xAte] Wy Y 4= U,

—
—
o

T Ay WEge geadF oz WAElE= (RISPR &4 el &A1= g Al(Lysine, K), oF27]d(Arginine, R)
H(histidine, o2 FAH ou|:AtE 5 Sh} EE & o]/ ofn|xite] WMy 4 9l

W o 3z o7 wasts= (RISPR &4 el A48t @2l (Lysine, K), o}27]

] 27]d(Arginine,
R) B s~ (histidine, H) o2 FAHE ol =itE & sl = & ool ofv]i=qte] gkl

Gl

S

A7) WEe aFor wAstE (RISPR &4 o EA8tE o}l ATtZEAM(Aspartic aicd, D) ¥ ZFFEA
P)oz fAE oluxite F sy I B ol opniite] HEY 4 i),

—~

(Glutamic acid

dE So], A7 WS A orm wAlEE (CRISPR &4 LH o] EAstE oA EEAH(Aspartic aicd, D) &
2FEAH(Glutamic acid, )22 FAE oln|=tE F sy e & o9 ofn| it X3 4 9l

A7) My Addor wAsE (RISPR &4 ol EAsk= Al (Serine, S), E#l 2 (Threonine, T), o}
s}2}71 (Asparagine, N), ZFE(Glutamine, Q), AlZE|¢1(Cysteine, C), ZEZ(Proline, P), =gto]al
(Glysin, G), <#bd(Alanine, A), ¥ (Valine, V), o]A2FAl(Isoleucine, 1), HF4l(Leucine, L), WESLW
(Methionine, M), #d<z}d(Phenylalanine, F), Elo]ZA(Tyrosine, Y) ¥ EHER(Tryptophan, W)= T
Qe o AkE S o3l e E ool oluiAke] MEY 4 ).
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dE 5o, A7) WEgL zAFo=m WA= (CRISPR &4 Wel &Ask= AP (Serine, S), E#Y
(Threonine T), o}~ 32} 7l (Asparagine, N), ZSFEW(Glutamine, Q), AJZ~€H 2 (Cysteine, C), Z=#
(Proline, P), ZgFo]Al(Glysin, G), <&d(Alanine, A), ¥#H(Valine, V), ©]AFAl(Isoleucine, 1), FAl
(Leucine, , WEl 2 d (Methionine, M), #d<ebd(Phenylalanine, F), EFo]ZA1(Tyrosine, Y) ¥ EHEDR

(Tryptophan, Noz FAE ol Ats F sty e F o]/ ofmiite] X8 4= Q).

EE, 7] MR AdHew WAShE (RISPR a4 Well EAshs obvleibs 5 ah, &, A, U, 94, o
A, dF T 7 o) obmalEe] Wi 4 A

w3k CRISPR &4 ol A,

7] M3 CRISPR &49] RuvC ZvQlel]l EA3te oln| =it 5 gl E

= E ol opviAle
o}, o, A7) RuvC =W ¢S RuvCl, RuvCIl ¥ RuvCIII =Wl 4 g},

g
ofk
e
"

o,

47] W@ CRISPR &40 INH Z=wdlol EAehs obrndt F sh L= & ool ofviitel Widd & 3l
o}

47] W CRISPR &4:9] REC Z=wdlol EAehs ofrndt F sh L= & ool ofvieite] Widd 5 9l
o}

47 W@ CRISPR &9 PI Zdlell Ak ot s E= & o9 ofn|wite] WEd
ATt

7] W& (RISPR &4-9] REC, RuvC, HNH H+= PI Ed] 5 Holk® & o]/ e XFH ofniit F

5 ool oulilel Wy 4 3l

o dl2, 7] W3PS (RISPR &4:9 REC % RuvC L=mQlol] E3He opv|it 5 & o]de] opm|wike] W

o]
AN

©:

A FANZA, SpCas9 WelAeA, 7] W& Splas9e] REC % RuvC =wlQlel] E3HEl A203, H277, G366,
F539, 1601, M763, D965 2 F1038 O}Ul‘:_i T Aol F o] obmiake] WE A & Qlrt.

g2 o dz, 7] WP CRISPR &4o] REC 2 HNH Z=vldlel] Z3he ol T & ol4te] ofmwite] Wy
d 3.

A FAAZA, SpCas9 ol oA, A7] HMEL SpCas9e] REC H HNH Z=w2lof sty EghE A203, H277,
o o]

el
G366, F539, 1601 ¥ K890 o}w|iit & Hojm & o]de] ofu|iile] wigdd 4 3l
o 2, A7) AEL& CRISPR &4¢ REC 2 PI Edelo] E3HH olm|:=t F & o]Ale] ofmjn-alo] HEPY 4=
o},

oA A=A, SpCas9 WolA A, A7) WEHS SpCasde] REC E PI Zwiglel ¥3h¥l A203, H277, G366,
F539, 1601, T1102 @ D1127 olnx=At = Holk & o)At oln|4ke] WMy Y 4+ Qtt.

30, 1o

Qg o2, A7) W3S CRISPR 49 REC, RuvC 2 HNH =dQle)] X3ty olu|wit & Al o]Ake] ofn| w2k
—5301 = o]r/}'

= T A

P 1

=
k!
A FA A, SpCas9 WelAlA, 7] W& SpCas9e] REC, RuvC 2 HNH Z=wlo] 3l A203, H277,
G366, F539, 1601, M763, K890, D965 2 F1038 olv|:At & Hojk Al o]4fe] oju]iste] W& & g},

Q o2, 7] WL CRISPR &49 REC, RuvC 2 PI Ew|e)] EZ&H ofnu|x=2t = Al o]e] ofn|w-2ke] wig
o :": 11:]_'

o A=A, SpCas9 WolAo A, A7) WEH2 SpCasde] REC, RuvC 2 PI =w<lel Eghd A203, H277,
G366, F539, 1601, M763, D965, F1038, T1102 2 D1127 olu]xAl & Hol& Al o]4he] oju|xile] HEFY &
=

2 o o=z, A7) H¥E& CRISPR 49 REC, HNH 2 PI Z=w|elo] 3 ofm]Al F Al o]Ate] ofm]i-iko]

]
=
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[0962]

[0963]

[0964]

[0965]

[0966]

[0968]

[0969]

[0970]

[0971]

[0972]

[0973]

[0974]

[0975]

[0976]

[0977]

SIS 10-2022-0122592

MY 5 Ak,

Q) A EA], Splas9 WHolA|o A, A7) WS Splas9e] REC, HNH @ PI Z=w|¢lo] Z3ke A203, H277, G366,
F539, 1601, K890, T1102 % D1127 ofu]:=Al & Zoj&m= Al o]Ake] ofmji-ibe] wWd ATt

oA d=, A7] W3 CRISPR &4 RuvC, HNH H PI =wflel] E3hgl ofu]il 5 Al o] o] ofmiile] W

Ay

o A=A, SpCas9 HolAA, 7] W2 Splas9e] RuvC, HNH 2 PI =wdel ZskdE M763, K890,
D965, F1038, T1102 % D1127 o}u|:=it & Holk Al o]de] ofn|i=ake] WM A 4= Q).
H oofu it F Yl o] de] ofn

ko] W¥A 4= i),
A FAAEA, SpCas9 WHolANA, A7) HMEFL SpCas9e] REC, RuvC, HNH @ PI Z=w|¢lo] XE3+g A203, H277,
G366, F539, 1601, M763, K890, D965, F1038, T1102 2 D1127 oln|w=At & Aok ul o]4}e] oln|Aike] wig

A<
d 4 Q.

w3k, CRISPR &4 wWolAol A,

A7 i = = ol ofnmite] MEgd

ol

WM (RISPR &4x9] yrEdlobd] &/dol Fosh= ot T

]
st

dE Eo], SpCas9 WHolAA, A7 ¥aL D10, E762, HR40, N854, N863 % DIs6E FAH ofn|xAl 18 &
of s} e = o)ate WEY 4 glom EE TFE (asO orthologse] oo tlg¥E oAt 18 Fd 3
U Ee= = o] ofnxAte] WEY 4k

A7) AEE CRISPR 849 FEdolAd A4S dF BFA3AN 7= B8 = 9o, o]23 CRISPR &4 W
olAl= YFtelAld 4 Atk

oluff, A7] W&L& (RISPR &4 2 RuvC E=d21e] FEdotAl A4S BFA3A 7= HEY = 9o, o]yt
CRISPR &4 WolAlE B4 A Ev= it vdrAg 7td, =, gRNASH ARAQ A3E 314 & 719&

o) >~
dad 4 glv

FA 2 SpCas9e] A9, SpCas9e] olwjx=ak Ad 10¥ ofATZEAS dghdoz Wo|(mutation)A 7] H
, DIOAZ WoJAlZ7]H | RuwvC LEHIJE] wEHoMA &4o] E8AsH R YilolAl= A& 4 glom, o
UztelAls 34 32 =5 dike] v R 7y, =, gRNASF AR A A3S sHA] & 7tdgs A

9
@ 4 o

£ A PARA, CjCas9] A5, CjCas9) obrliat A 89 ofATRZERE Stehlom Mol (nutation) ]
W, %, D8AR WolA/W, RwC ®HISle] rEelobAl B4ol REAAHER st ® AHEF 5 glom,
WoAE Urlebs EA fAA4 Et G wguy she, Z, sk JuA AR s g e
A=
T

R olwf, 7] W2 CRISPR &4 INH =rjle] srEdobal &4d& B24sA7]= MEd & 3o, o
213k CRISPR &4 WolAl= £4 A £ ke 4uAd 7t

e 4 glv

1
N
i)

=
=
=
o
oz
f
12
2
ih)
t
o
ol
s
N
)
A
o
2

o A E, SpCas9e] 7%, SpCas9e] ofm=Ait A 8409 3| AEHE depdo =z Wol(mutation)A7]H, =,
H840AZ Wo]AlZ]H, HNH Z=w|1e] FEH oAl o] BEFAFSFER YFtolAlZ AEE = 9o, oju A4
H YdtelAdls B4 FHa e S5k AR e, &, gRNA9F ARAQ ARS dte vtgS ddd 4

AT},

g2 A FAdRE, (jCas9e A$, CjiCas9el opux=Ait  AE 559 FAEWHS  dEfdoz
WHol(mutation)A 71, =, H559A2 WHo|A7]WA, INH Ev|de] FEdolA &do] EaAdsE 2 YlolAl=
A} AR Aol AgHS

8 5 gom, ofu AE Utehdl: A fA4 Ei 9o 4y stk =, gRiAs
= lee Aud > g

i

o}

],
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[0979]

[0980]

[0981]

[0982]

[0984]

[0985]

[0986]

[0987]

[0988]

[0989]

[0990]

[0992]

SIS 10-2022-0122592

3, 7] WFS RISPR &40 fEdold @45 48] =84 7IE B Y & ler, o2 (RISPR
a4 WolAE B4 (RISR 849 F 9

ojmj, &7] WL (RISPR &2 RuvC B INH =rRle] fpEeopA] 48 443 A7l idd & oy,
ole]@ CRISPR &4 WolAlE ®4 F44 &&= 3ite] o]T7ies dad 5 glrt.

A FAd 2, SpCas92]l 4-9-, SpCas9e] ofr]i=it M E 10 ofAdZEALT 8400 3| 2EHS ZF dEfdoe=z
WHol(mutation) A7, =, DIOA B H840A= ®Wo]Al7]™, RuvC W=wlQl B HNH =wdlel] o jrZaokA] &7 o]
g ER, B4 FHa B Ak olgiuE wF d9d £ gl

g2 o FAdRA, CjCas9e A9, CjCas9e] opwjuit N 8w of~vp2EAby 5500 3| ~EHS BT o)
doz ®ol(mutation)A719, 5, D8A B H559A= WolAl7]W, RuvC =9l 3 HNH =wd<lel] &3k 73 dlohAl
o] B RR, ¥4 fHa £E il olF e s BF dud 5 glvt.

g, CRISPR &4 WolAl= (RISPR &40 deff 574 olofo] Aeixo= 7|54 (functional) =wlls F7F=

ke o= 9lom, olYfgk CRISPR &4 WolAl= el 574 olejdl #7HHQl 545 7k & Ao,

olu, A7 7157 LWl wEdlolA (methylase) 24, tTwlEelolA| (demethylase) 4, HAAEZR
(transcription activation) &4, A} A8 (transcription repression) 4, HA} W3 <l XHtranscrlptlon
release factor) &4, 3]2% W3 (histone modification) A, RNA A (cleavage) A T+ 3 A
(nucleic acid binding) E4& 7IA& Z=vldd & o, = dilld(FElo|= ¥8h)o] B HAES 3
T(tag) == YEEH FHAY 7 oy, ol AgEA o=

A7) 715 =HQl, Fgepel=, ZEElelE e A rjoln|v]o] = (deaminase) d T 9L

dE 9, B == FE (RISPR &40 AEY tolu]dlo]=(cytidine deaminase) S 7|53 Tdglez
b= xRS o+ Ao, d FACE,  SpCas9  HFbekAlel  AJEE flopmylo]= . oE  5W
APOBEC1(apolipoprotein B editing complex 1)& F7lsle] &3 waS AT 4= . o|gA FAH
[SpCas9 Y7FobAl]-[APOBECL]-> ¥7] C& T & U2 7] WA e AR o9 AY, = 97 GE A= &

7) w4 Ei Aol o] g8 9l

A7) B2 3| 2E W (His) Bz, V5 Bz, FLAG ¥lz, QZFAA &n W (HA) Bz, Myc Bl=L, VSV-G Ef
3 ELHEA(Trx) B 5 2Fs, 7] SEH Az %T FAQ SSEWZ HEpA(GST), S22
Al(horseradish) ZMFStEA(HRP), S2F9YUE oAEE N A (CAT) HIER-ZSHEAITHA], #E-2FF 2]
oA, FAHEA, 54 &3 b= (GFP), HeRed, DsRed, =4 &3 oA (CFP), SH4 &34 vl & (YFP) &
A 3 oA (BFP)S x2dele ArHEd diAs xgely, olEe A=A et

w3k, A7) 7153 E=dee NLS(nuclear localization sequence or signal) B3 NES(nuclear export

sequence or signal)¥ 4 Ut}.

o o2, CRISPR &4F 3t o9 NLSE 238 4 lth. o, A7) NLS= CRISPR &4 9] ofnl wh e
O 2A FEEA g e O 2A; e o5 Fdl st o] NLSE 2 4 gtk 7] NLS= 8t
ZIZ5E FEE NS MG = o, o]l AgEA] k=t ofw]xit A PKKKRKVE 2z SV40 Hlolw| 2~
N T-g9e NLS; FwEHleZeb~" (nucleoplasmin) & ZHEe] NLS(E So], Ad KRPAATKKAGQAKKKKES z¢
= wEUeEeaT o] (bipartite) NLS); oF|:=AF A<d PAAKRVKLD E& RQRRNELKRSP Zb= c-myc NLS; A
9 NQSSNFGPMKGGNFGGRSSGPYGGGGQYFAKPRNQGGYS 2t: hRNPAL M9 NLS; Q¥ el-&uzREle] IBB E=Hele A4
RMRIZFKNKGKDTAELRRRRVEVSVELRKAKKDEQILKRRNV; w}o] Q. m}(myoma) T Tl ?:_«] 21 VSRKRPRP 2 PPKKARED; <1%F
p53¢] A1d POPKKKPL; mF$-2 c-abl IVe] A9 SALIKKKKKMAP; <1ZF ozt wlolzl~ NS1¢ A]Q DRLRR 2
PKQKKRK; 743 w®folzl~ el 3F¢le] AY RKLKKKIKKL; mh$-2 Mx1 ©ra o] x]< REKKKFLKRR; <17+ Z=] (ADP-
Zr~) Fega A9 A9 KRKGDEVDGVDEVAKKKSKK; % ~HEol= TR F8A(27) SFIAAEE 0] =e] A
o RKCLQAGMNLEARKTKK .

TSk, CRISPR &4 WolAl& (RISPR &4E #838te] F 7 oo FiRo=w vw ~ZF3(split) e CRISPR



[0993]

[0994]

[0995]

[0996]

[0997]

[0998]

[1000]

[1001]

[1003]

[1004]

[1005]

[1006]

[1007]

[1008]

[1009]

SIS 10-2022-0122592

B2 FFE 3y, "AES(split)"S A S VTHoR BE FRAHOR Ee YoR F U ojdoew
&t AS ongit.

ojmj, 7] 2=ES (split) FEIS] CRISPR &A= ¢hd 84 &4, 29 EE P2 84 a4 =5 884 |
B I R

o2 So], Spas9e] A, 656 ElolZal7} 6578 EF S Alo]E Eilsle] T so] REORZ UiE AZE
SpCas9s AT 4= A},

weh, A7) 2Z3 (split) FHIY CRISPR 84+ A8H o2 254 (reconstitution)= Hs F7 =dd, J
. o]

o=, FefiElE Et uNde TFT & otk

Are ~Z 8 (split) FENQ CRISPR E47F 72202 o8 CRISPR 49 TdaAY A

=S Sl S H|sih
471 A3 (reconstitution) & g F7F =dl, Fetel=, ZFetol= H= oE2 FRB 3! FKBP
dimerization domains; <JEl<l(intein); ERT @ VPR domains T 5% ZZAA o]aFo] @ A (heterodimer) S

st =Y 5 ek,

A5 Eof, SpCas9el 745, 7139 AR} 7149 FEoll Afels ®BEste] F o] FEoR v ~EE
SpCas9ell ¥ ¥-5 Z 3shite] FRB =WelS dAZstar, vn#] shuto] FKBP ©=H2lS A4S & rt. oj=A A
dEl ~Z3 Splas9e #hujuto]rlo] &8l & oﬂ*ﬂ FRB =213} FKBP =wH2lo] tholwE A

# CRISPR &4E AT 4 9ot

¥ wo A 7]AIg CRISPR &4 Hi= CRISPR 64 Welxls ZEjfietel=, @iy e o8 ¢osshs MY
S 7= Ak F 9lem, 7] CRISPR &4 = (RISPR &4 WolAls =istaal she didol g =
= A3} (codon optimization)® ALY = glr}.

"HE HAS L af Ao Aol shie]l mES £F A FAA g wwsA Ex 7P WHEH
AgEE FECR YAGUA, 14 obma IS TR W ST AZoAe Bl T A
LS AP AL @t ggs £ 5 ofulwite] 54 mE didk 54 WS A,
FE AFHIIA ko] =ZE AFES Zo]) e FF aRNAS) WMol E&Y AT @Y HH, ol WgHE AEY
54 2 54 (RNA B o] grbsAel 98] F¢HE AL ARG ATl AEE RN $-HE Aty
o Hetol= ol 7bg W AHgEE TES wd Zoln. mEkd, fAAdE mE HAH sl s xat
o FoAzl f71ACNA HAA e fd2 BAS A& LD 5 Ao

3. ¥3 A4

EA NEre EH FAA EE 9 2, FholEate] stole Euele] E3EE ol
A

= AGH ARAS Y. 14 AQe BA S = aae wel, 5 444 24 2= adaad s
degel et gekd 4 Qe 9/INER, B fA4 w46 mek opsl AAE & A,

£ ALE slolmaate slol= wrjele] R slol= Ada 4R AFL T 5 Qov, ) B4 A
A9 2ol bel= Al Wolsh FAL F slet

A7) EA e 5 UA 50709 QNHAL 4 Ak

THAREA A7) ZAAES 16709 G71A4E, 17719 9714 E, 18709 7144, 19719 9714E, 20709 &
719G, 217019 G71ME, 22709 AAY, 23709 A7 G, 24709 A7 E TE 25719 AVAYgY 4 9

A7) 728 AEL Trolmdike] Jlele muQle] EEE Tlol= AEe AdHAQ Ik AEd F e, oE
So] HAx3 70%, 75%, 80%, 85%, 90% W= 95% o]AFe] Am oA i AsHA AR A HMIdY 4
ATH.

A dz2, A7 F49 AL stelmdlale] slelm e E3tE slo]l= Mdel AR Aolx] &2 1 WX 8¢
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[1010]

[1011]

[1013]
[1014]

[1015]

[1016]

[1017]

[1018]

[1019]

[1020]

[1021]

[1022]

[1023]

[1024]

[1026]
[1027]
[1028]
[1029]
[1030]

[1031]
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Boulmol A Aae oA FA 24, gRNA-CRISPR &4 H3HA|

gRNA-CRISPR &4 HeAE ol&ste] F4 Fda e ihs FAe= 49,
EH AEE gRNA9 Zhel= mwle] XFE= Thol= AEd FHAS 7T 14 Ade B4 fAA e
kel wet, S KA 24 wme wAgstaat she el wet gekd ool dvIAER, 54§ B
kel whe} thstAl AdAE At
T3, 4 D2 RISPR &4, 5 Cas9 H== Cpflo] A4 = gl= PAM Aol 318k f1x]ol =18 A71A
dd F ol
A o2, 7] 1A AL (RISPR &47F Q48 F 9= PAL Ade] 5 2g ®=/12 3" woke] Q15ate] 9

Jshe Adshe 5 A s07lel @sAEe - sl

(

o A ZA, CRISPR &47F Splas9?] A%, 7] 4 AEL 5'-NGG-3', 5'-NAG-3' T&=/% 5'-NGA-3' (N=
AT, GEEC B A U, G e 0) Ade 5 od ==/9 3 Wt 3te] Xl A%3= 16 WA
25719 A7IMEY F U

o2 od FAgZA, CRISPR A7) StCas92l A9, A7l T4 A& 5'-NGGNG-3' EE/Z 5'-NNAGAAW-3' (W
=AFEETOH, N=A T, GEEC EEA U, G EE O AEY 5 o /2 3" Uk a3 ste] 93
Sl= A&slE= 16 WA 25709 71 EY 4 ot

T e A FAEA, CRISPR £47F NmCas9%l 25, 7] 34 A E-2 5'-NNNNGATT-3' H=+&=/% 5'-NNNGCTT-
3" (N=A, T, GEEC A, U, GEE O ML 5 2 /2 30 2o QA Y5l AL%shs
16 WAl 25719 A7 Ed 4 Ut

o A=A, CRISPR &27) CjCas9l B, 7] £4 A
=6 o, Y=C‘EiT0]1, N=A, T, GEEC &
A8t A3k A& 16 WA 25709] 9714

< 5'-NNNVRYAC-3' (V =G, C == Ay R=A &
LG EEO) Age] 5w mi/9 3 o

U2 d FAld=A, CRISPR 847} SmCas99! 74-F-, &7 #4 AL 5'-NGG-3" Bl/%E+= 5'-NAAR-3'(R = A &
6o, N=A T, G E=C == A, U, G O A9 5" B /3 3" g Q1fste] A= <
&k 16 WA 25709 A7 Ed 5 v

T vE oA FACdEA, (RISPR S47F SaCas99l 45, 471 3% A<E 5'-NNGRR-3', 5'-NNGRRT-3' W&/
5'-NNGRRV-3' (R = A =+ G|, V=G, C =& 0]51, N=A T, GEEC AU GEEQO AEY 5

el =/ 30wl o1 Ete] 9 X|Els dLdls 16 WA 25709 A1 gY S gl
o PR ZA, CRISPR EA7F Cpflel A%, A7) 4 HAe 5-TIN-3' (N= A, T, G = C; = A, U, G
= () Ade 5 =k /g 30 wile] oA-sle] X stE A%EE 16 WA 25719 9AEY 4 ).
e A FARA,

A7) BA AL PIP22 SAAte] E3E A DY ).

E

A7) BHMGL PIP22 FrAAte] AR A Add 5 gt

E

371 24 AALE PP22 FAAe 2A9e, Gt 4, v 453 99 Be o5 2] A4 Add & 9l
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=

H
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UTR(Untranslated Region),

3

Enhancer,

Poly A Site,

2 Ade PMP22 4 AF9] Promoter, TATA Box, CAAT Box, Initiation Site, Termination Site, Donor
Acceptor Splice Site,

-
R

Splice Site,

T
&7

[1032]
[1033]
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& o gt o, ¥4 FAA Ee ii—% 22 EE wge 1) BA FAA ke ke dd mE &4
i) =449 x4 %de T dAke] A e pEshe dAE B 2

1) EF G EE gro] dG B &4

) 24 FAA =E ity du T E4E (RISPR H@3AE o83 84 fdx £ ity du B &
q4d Foglen, FAHoRE B4 4HA £ ik o 13 Mdo] dd £49 F o

d o&, 7] CRISPR HFAE o183 H4 fxx B dite] dd B &4 334 Ad9 ojFrite] =
FoAw EE EREE Y F A

d Al ZA, of P o] Splas9s o] 8ok A, gRNASH w2 AdS sk F4 ML olgrbee v 4
g gl
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o2 oA FAJZA, SpCas9 Y7FoFAI(DI0A) 9} SpCas9 Y 7FolA| (H840A) E o] &3 749, gRNASF AHA ZA3HS
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MG B Sd7ee SpCas9 YZFolAI(HB40A) o sl dete = i, Z47te] due Aoz e
FAlol A = 9l
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Aekato] Al 1 gRNAQF #] 2 gRNA 2 SpCas9ell o8 it x=7Z+S AAT = grt.

g2 d FAdEA, AR 2 38 ADS 7HAE F 1Y gRNASE ok SpCas9 2 SpCas9 Y 7FebA] (D10A) 2k
SpCas9 U7FobAl(H840A) & o83t ¢, Al 1 gRNASH WA AFE ats 1A A9 o|F7teHe okl E
SpCas9ell ©]3l Her=|i, A 2 gRNASH AHA ARS ot 24 Al 4rA D7t Splas9d Y7tolA]
(D10A)Ol 28, nARA GA7lEe Splas9 Y 7lolAl (H840A) o oJ&f Hdr=o] ] 1 gRNAS A 2 gRNA 2 oFA)
% SpCas9, SpCas9 Y7FobAl(D10A) 9} SpCas9 YFFolAl (H840A) o &) A+ x2S AAT 5 Qlr}.
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(H840A) & o] 83l= A9, Al 1 ghNAS} ARA AL st 14 Ade A4 ddrtahe Splas9 YFtelA

_64_



[1099]

[1100]

[1102]

[1103]

[1105]

[1106]

[1107]

[1108]

[1109]

[1110]

SIS 10-2022-0122592

(D10A)Yll 2ol&l, HlARAl Td 7} SpCas9 U 7FobAl (H840A) o 23] Awt=a1, A 2 gRNASF ARA AFS 3}
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W 272 AAL 5 Qe

Tt o
s
Tt o
e
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SpCas9ell ©J3l| HeteE|i, A 2 gRNA®H AEA ARE ot F4 ALDY 4RA 7l Splas9 HFkolA
(D10A)ell fal Hwkwm | | 3 gRNASF AEZ AFE st F4 A HFEA dd7tES Splas9 Y 7HokAl
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%d7] CRISPR HgHAlel ofe dd L= &4 4 Fd4 B a2 v-ded 2a-2¢ (NE)) 2 s Al
5
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NMIEJ= AdE o]F7ty e Tdriete] & deto] 37 AFEFo = DNA o] olF7te dhs 8 e 74
st WHoR dutxo g o|Frlere IE(AE Sof, Aubol & FAE 2 o A3 wrke] wiHE A
S WHgste] 2719 Eebe] &3] AE = Ay v olgige] Htdth. NEJw BE AZFIICA 7L
T FE HAoR, F2 G AT Zol AE el FHoRE & AERAdAt s w Tyt

NIEJ & o] &3 &% A e dibe] 5 oA NHEJ 4 F-9lo ik gl dF A9 2/Es 4
AgAA) S 28k, ogd A9 2/xe AAe Y Zds dAA L, ZYUAHAZE @ HAAA
mRNAS THEojUx, AA oz dAM2-1)7] 53 (nonsense mediated decay)S FA7AU A vl A
stedl Adigezy Eege res A 9. e FHEeR ) 2d THAS FAAT, 4Eet g9
AEE Y EBxe 2AAE EddelE s dide VedSs FyT £ . o F4% V|54 =4
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oleld NHEJE o] §-3l¥, CRISPR %@Alel o8] EA=E 24 Sold Yo (knockout) & 4= AT, CRISPR
Hk, B Bol, Cas) EE pf12 ol§3tel B4 FA4 B 4e o3/ wx ¥ o] wstetel du
Sa, der B4 G4 EE aue o3 mE T sl gelrlee MES] eld) Agadel 4gum,
% Bal EA FA4 Ei 9o Sojd Yol §E@ 4 k. o|u], 4] (RISPR fkel o8] dvkse
A R4 EE A AL HgE 99 9F 99U £ Qov], Yol N o8 FRH: A
FA4 EE At A NgE 99 EE g 999 & ot
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a8 EE IR B82S wolt A48 o Ad 5

o], A7) HFAQ AL L A7) A, T7F EEHS D, = A-T F5 29Q

501, St (A-
T Y. mE= A7 Bzl A YG-S SMAR(scaffold/matrix attachment region)¥ 4 UT}.

B ool GAA 24 Bl B8 A TANZA, RA-RISPRES B o galed +58 249 BA
A}, %, 229 SC 15 28 A, MFEsAE 2 PIP2E S92 T b S ek,

d FAGZA, PMP227}F FrAAFQ S,
gRNA-CRISPRE A H-3Ao] 93] Aoz 2t PUP229] 42,

A7) PMP22 €4S FAstE A G U PAN AY & & o]9) 5 Wyt 2 /= 30 Bt QHEte] 98}
= 443t 1bp WA 50bp, 1bp WA 40bp, 1bp WA 30bp, HFEASHAI= 3bp WA 25bpe] A7) AE F49 Ul
<]

Sht ool A eetelme AN EE A9
PP fAAsh ol sht oldel REU o mze) A
9 frelel sht olgel e eEls Y
F sht ool Aol WS £FY 5 Ak,

R, A7 PMP22 AR S MG Wl sy ol e wEEllEte|l=e stebd wYgs xFE

ATk,

oluf, "oF F FEHULE)="E= PMP22 FAAE EFEE AV B 71HA =

Heh, gR25YH A", dF B0, oF AE Fd B AYHe=E e wEULEE

Mdelth. 50bp o]3te] 22 A7|e] &E|awEE LEre ]E%J otvet, 54 7S 7+ diide] Uy

gk F A7)e U £, BE a9 bpd wEUEIEE XS}, o

U (donor) ¥ 4 S},

A7) s WEe wdst, ofAddst, QlAkst, fHlHA®E, ADP-EAS, wEadst, 3 I

deta, dE B, FEULHEZ 7 e AE719 457 fFAUR, EA9R, -0-427], -0-o1427],

g oH 7] T o= stuE X EFEZ L, o]d AFEA eFevh. EF, A E2e] ddEs =

-Cl, -R, -R'OR, -SH, -SR, -N3 % -CN (R= alkyl, aryl, alkylene) & °l= 3tU== X3= 4 du}. L3

Aol 1719 FEHQEE=e XY AFHo]E uwlRo] glkylphosphonate form, phosphoroamidate form %

boranophosphate form & o= sfut= X|&= 4= vk, =g, 7] 348H7] WP 7] IALF Exbe 23 =

Holx 1%9 wZHLE =7} INA (locked nucleic acid), UNA(unlocked nucleic acid), Morpholino, PNA

(peptide nucleic acid) 5 o= 3tz X3d AYES EFo= & ¢ 9o, 7] s34 ¥y 7] it

271 A, AlE F34d WERO|=(cell penetrating peptide) B AX ¥4 == FAE FollA A8iE =
5

H
S} ol A HE AL 540 ¥ 4 Ak,

(<3

=
3

°f

BAss SC 7 24 AR 7S 24 ” :
ol 9191 DA SC o 28 A4, %, PP §AE P A WA A W'

PMP22 F7dzke] dak WY e 3ot F9le 4 F9 B 24 MEd 5 Ao

ol #4 AMAL gRNA-CRISPR &4 H3AS] BlAlo] & < glar, 7] F4 M I (RISPR &47F 143h=
PAM M-S gAY = 286 & i3 & AN A A gRNA AA dAClA F A



[1176]

[1177]

[1178]

[1179]

[1180]

[1181]

[1182]
[1183]
[1184]

[1185]

[1186]

[1187]

[1188]

[1189]

[1190]

[1191]

[1192]

[1193]

[1194]

SIS 10-2022-0122592

olgfst it ML A;rto] "Hrk(cleavage)"S XTI},

H(cleavage) "2 Z 7w Eel Qe =2 FHAF(covalent backbone)2] 3} (breakage)S 2|W|
s}, A EZ:IE}O] o ¥ (phosphodiester) Agel 44 W 334 7l5EeS E3sl, old] Ady
A gom, ol9le] kel oy 7k W EC sty FdE G Ut ddriHe] dd | olFride] dd B
5 7VsetH, olFviete] Hue F e FHEE=(distinct) ©A-7lge] Aol AxpmA whye 4= qly, o]
% 7tehe] A blunt ends B staggered endES AT = U,

ol R
)
4
do
o
m»i

E23843}% (RISPR &42F AM&3h= A9, A7) dd Z2A2 glo], B4 7|58 Bt AAE 54 19
e PMP22 frHAke] e F9o Al fIAE ¢ JEE FET & k. o]d A 7|5 wEk PupP22
AR A E ] sty o] wEE el =Y gehd wygSs xEe 4 o

g o 24, gRNA-CRISPR &4 HFA o3 P& dite dd-S B8, 14 2L v Aol o) ooFst
2149 (indel; insertion and deletion)o] A& < At}

"Qlel(indel)"2 DNAS] §17] Wil <5 9717} F7bel A% (insertion)E A A4 (deletion) ¥ Wol&
Ak, Qe Ad&e npe} o] gRNA-CRISPR &4 H3HA7F PUP22 frdzke] @l4H(DNA, RNA)S Hdsls 7

, HDR H3= NHEJ 71=#bell ofel] A5 spgol M ®4 Aol =¥ Ad 5 3o,

Wyl A9Mow EAW PIP2 fAA4W, oldd dite] Ay 2 W, EUS o]§3 HY Fom R
AA o] Wao] o] Fojd AewA, BAsE SC /% 2 AZE(SC A% 2 AR Wy A
@), clE Bof PIP22el WA W/EE V)% WFS 5@ FUALe J5e 2 GnE wsks b slolw

LM dorie Ao ol
‘ L

R

Lo

2
Ll
urt

zzhE PMP22 §-A A o5 EA wudol wy 9 &4 Asrd = ).
2+ PMP22 A Abe] oe) EA v AS B8A3AIZ 4 Q).

. A (genone) F PNP22 FrAe] 54 B $918 Austel 4] fA48 drhe Ei Yol

5

=4
A=
T
e dz, 343" Yo AAS WAs] Yal, S B0 PIP22 AR A
71 ! A WY gl g

o =
pi,
ol =
b
o S
lo =
o
Mr X
o oY
ox >
o

L4
> it
w2
&S
N
ofr
BN
i)
-0,
2
N
-0,
o
)
[o
fr
PN
D3
i,
-
=
=
[N}
N}
o
>
2
=2
o
=
2
T
=
b
Lo
oX,
o
filo
12

3 a4, %aoz 22 PIP22 R Sl FAEe] AEF)
KeN

27 dfde®m 249 SC 7 A A, =, A9l o®m A4 PUP22 fHAtel oal] frRbAlEe] ®#IkE &
A ZIAY AAAZA F ATt

A7) A9lHom zaE SC 7T 24 A, F, d9How 22E PIP22 ARt 98] srubAlEe] ApE S &
FAAZIAY AAAZ F ATt

27 Ao R 22E SC 7le 24 A, F, AAeR A PUP22 frdAte] ofs] TRABAES] AE
S wAY wEE ol

A7 a9 e x4E SC 7 , =, A" oz zxy PMP22 SR 93] wxAAMES] FX

re,
o
1
[o
fr
BN

ZFel PMP22 FrA Aol o8 A AE FAF(axon)

oful, Fx FHe Fxo WY, 520 HE, Fxol AW, £29 F4 % Fxo FHWE(conpact myelin)
5o Sz gAY AN g 2 Sz HE EE 529 e B BE AAUSS T



[1195]

[1196]

[1197]

[1199]

[1200]

[1201]

[1202]

[1203]

[1204]

[1205]

[1206]

[1207]

[1209]

[1210]

[1211]

[1212]

[1213]

[1214]

SIS 10-2022-0122592

A7) Ao 2AHE SC 7% A A, =, A99Hoz xZHE PUP22 Al oa rubAlES] 7)Aol
T A o3 Aye] s g X" o]&F 4 Q).

T3, A7) A9 e® 2AE SC Ve 24 A, F, A9Ho® 22E PIP22 fRAtel o8 AlfobAlxE
(fibroblasts) E& AA WA FE(glial cells)e] AFS JA = AdstAY, AFS 51 £ I7/MHAIIE &
E WAUSTY 24T F# drt.

A7) d9idew xFH SC 7T A A, F, dfHow xFH

S, 21914 kel PMP22  FrRlAbel  ofs) A frolM
(fibroblasts) T A A WA E(glial cells)e] Ao Todg ZE w7 gk

2 Z7E PMP22 A A= gRNA-
.

= o
. o
A Rele] gk mE 2HE Fo PAI ALY

dl& Eol, CRISPR &A7h Spas9 @Sl A, A7) PA 4EL 5'-NGG-3' (N& A, T, G, Ei C%‘)"]
7] AR @AAR FAEA F)E A A4 WS 5N Adel 5w /e g
sto] f1AIek= &8s 1bp WA 25bp, ot 17bp WHA] 23bp Hx= 21bp WA 23bpo] A7IME H-9 Y

i

PMP22 GH=le] alAlAE 9]

a) 5'-NGG-3' (N A, T, C E& GY) A9l 5wk /= 3" ekl <diste] f1A8hs A%ahs 1bp Ui
A 25bp, AT} 17bp WA 23bpel 471 M F-91 el shtp o]de] frFe el =) A,

b) 5'-NGG-3' Ade] 5' wet "/m= 3 weke] AHF $IA 3l A8k 1bp WA 25bp, AW 17bp WA
23bp2] @71 AE F9 e s o) wEul SElo]= oflY {ARte} Aod FEY QE| =2 X%

c) 5'-NGG-3' A g9l 5" wetk W/x= 3" Hrhe] A5t
23bpe] @71 M -9 Wze] s} o el FrEel ool

d) A7) a) WA ¢) FA Ae® 2 7bA o4y =%

%’4?]5}% A48k 1bp WA 25bp, < ATh 17bp A
‘4 o

of ol Ael, Aoz £AH PP FAAE AT F At

o| 2 Eo], CRISPR &47F CjCas9 ©rl A<l 79- A7) PAM DS 5'-NNNNRYAC-3' (NS Z+HzF Hgz o2 A T,
C & Golal, RS AEE (o], Y& C e T9 = 971D F(EH B9 B fA
W] 5'-NNNNRYAC-3' A5 Zgk 2/ 3o 9R3= A<= 1bp WA 25bp, oAU

3 A
17bp WA 23bp Hx= 21bp WA 23bpe] A7 D F-91d 4 Slrh.
PMP22 A Fe] A e

a') 5'-NNNNRYAC-3' (N& Z}7z} E=gx o= A, T, C ¥ Go]al, RE& AEE Goli, Y& C EE Td) AE9 5
g W/ 30 w@oke] ClHsle] X8k A4 1bp WAl 25bp, dlATH 17bp WA 23bpe] 7] AL R
o] sk o)) wEE Qe =9 A,

b') 5'-NNNNRYAC-3' A&¢] 5' wek @/ 3" weto] olgste]l 9)x)ets A<t 1bp WA 25bp, oA
17bp WA 23bpe] 7] AE F9 W9 st o)ibe] wEdElo|=] o[} Aoldt wEH LEER
o] 2%k,

c') 5'-NNNNRYAC-3' A<€¢] 5' @d /= 3" oo odste] 9xsk= A3l 1bp WA 25bp, oA
(e}

17bp WAl 23bpe] 7] A F9] Wz sht ol o] &

d') 471 a’) WA ') FellA AdeE 2 7hA] o] =7

_71_



[1215]

[1217]

[1218]

[1219]

[1220]

[1221]

[1222]

[1223]

[1225]

[1226]

[1227]

[1228]

[1229]

[1230]

[1231]

[1233]

[1234]

[1235]

SIS 10-2022-0122592

of 91 ZQl, A Hom 22 PMP22 FAAE AT 5 v

olZ o], (RISPR A&7} StCas9 w9l A9~ 7] PAN ALe 5'-NNAGAAW-3' (NS Z2F Zgimom A, T,
C B Golat, Wi A HE T9)ola, 7] dast d71Md B9(E4 B9t B f44 W] 5'-NNAGAA-
3" AEe 50 Wk e 3wk sl A EHE

A2=3l= 1bp WA 25bp, <A 17bp WA 23bp T
21bp WA 23bpe] A71A<E RYd F 2

PMP22 &A=} A}e] ARG <]

2 g
ne

a'') 5'-NNAGAAW-3' (N2 747 S¢4do= A, T, C =& Golx, W A =T

AetE AL 1bp WA 25bp, AW 17bp WA 23bpe] A7) QD B9 We s o]ty
a4,

b'') 5'-NNAGAAW-3' Ad¢] 5" ek 2/ 3" Dl
17bp WA 23bp2l A7) AE B9 e s ol wF
29 23

c'') 5'-NNAGAAW-3' Ao 5' oot d/mws= 3" Ik sl YXstE dEst= 1bp WA 26bp, o)
17bp WA 23bpe] A7) MG -9 R sl ol e FEQEle]=e] 4, Ee

d'') Z7la't) WA ') FTolA AdEE 2 74A ol =%

ANAst Q8= A4S 1bp WA 25bp, oA
Aol me) bl fAAY Abold el Qo=

o el 791, ASIqo 2AE P2 FAAS AT+ Ak,

o|Z 5o}, CRISPR A7} NmCas9 ©id el 7Z9- A7) PAM M &L 5'-NNNNGATT-3' (N& Z+2F S3z o= A, T,
C E& Gola, 7] duss 979D (24 F9)= B 5040 We] 5'-NNNNGATT-3" A <de] 5' &t
/= 3 wrto] QM ste] Yx)etE AEsl= 1bp WA 25bp, oA 17bp WA 23bp =X 21bp WA 23bp <
A7 E F99d 4= .

PMP22 fAxle] SatAd <

a''') 5'-NNNNGATT-3' (N& Z}zF =&z o= A, T, C & () Ade 5 ek /= 3" Bk 91H 5}
1A A4 1bp WA 25bp, oAlAW 17bp WA 23bpe] A7) AE F-9 We] s o] FEe el
o A4,

b''') 5'-NNNNGATT-3' A &e] 5' et 2/m= 3' wrho)] Q1™3te] 98t A48 1bp WA 25bp, o7
17bp W= 23bpe] 7] D 29 e s} olate FwEulLElo]=9 okly FAAe} Aold FEY el =
29| X3

c''') 5'-NNNNGATT-3' A gl 5' @k @/ 3' dole olgste]l ¢x|atsE &= 1bp WA 25bp, ol th
17bp WA 23bpe] 471 Ad H-29] W29 s o] L=

d'') A7l at) WA ') FolA Aeld 2 74 ol el =3

o o3k A9 AHow zAE PP FAAE ATH 5 AT,

]'_" *401 CRISPR @4 7]’ SaCas9 ¥ ;g?_ 73-—?—, }\01—7] PAM /ﬂoaﬂ_g_ 5'_NNGRR(T)—3'(N—8_— 7_}_7_}_ 5%@3& AT
C HE Golit, RE AEE Goli, (D o= EH/bsd AL nahelx, 47 duss WAL 3
(7 e B F4A el 5'-NNGRR(D-3' Agde] 5' @eh L= 3" wide] Qgste] $x]sle A%ees
1bp WA 25bp, dlAt) 17bp W] 23bp = 21bp WA 23bpe] A7) QD R 2= g},

PNP22 fAxe] Akl o

a''"') 5'-NNGRR(T)-3' (N2 Zt7} “g#o= A, T, C =& GolaL, R A B GolaL, Y= C e TY) AL
5' ek gl/me 30 dde] QlAste] 9|k ?4_/\ 3k 1bp WA 25bp A 17bp LHX] 93bpe] B7] A
9 Wel s olate] FrEE 2 Ele] =

_72_



[1236]

[1237]

[1238]

[1239]

[1241]

[1242]

[1243]

[1244]

[1245]

[1246]

[1248]

[1249]

[1251]

[1252]

[1253]

[1254]

ZIHSd 10-2022-0122592

b''"') 5'-NNGRR(T)-3' A &¢] 5' e+ 15kl 9)AetE dA<stE 1bp A 25bp, olATH
17bp WA 23bpe) 7] AE B9 e s} o] FEULEl|= FAR} Aol FEY Qe =
29 3

¢'''') 5'-NNGRR(T)-3" A @e] 5' weh gl/m= 3' deko] Qidste] §)A|8te
17bp WA 23bpe] 7] MQD B9 Wzl k) o]t FEE Qe =9 ]

a0 AT A ) A ) Bl AEE 2 AR olge] 2%

A&3t= 1bp WA 25bp, oA
o

o oJat A, AYHo =z 2y PWP22 FHAE AT & AUt

ol & Eof, CRISPR &7k Cpfl &9l 49, 247] PAM AEL 5'-TIN-3' (N A, T, C E= 63)ola, &

e Q719D F9(EH F9)s B & 41} el 5'-TIN-3' M de] 5' Wk e g Q

Aehs A%5hE 10bp WA 30bp, <IZAeh, 15bp WA 26bp, 17bp A 30bp, H= 17bp WA 26bpe] 714
_r]o1 T 9

A7) Cpfl AL Parcubacteria bacterium (GWC2011_GWC2_44_17), Lachnospiraceae bacterium (MC2017),
Butyrivibrio proteoclasiicus, Peregrinibacteria bacterium (GW2011_GWA_33_10), Acidaminococcus sp.
(BV3L6), Porphyromonas macacae, Lachnospiraceae bacterium (ND2006), Porphyromonas crevioricanis,
Prevotella disiens, Moraxella bovoculi(237), Smiihella sp. (SC_KO8D17), Leptospira inadai,
Lachnospiraceae bacterium (MA2020), Francisella novicida (Ul112), Candidatus Methanoplasma termitum,
Eubacterium eligens S9¢ W"AE FHY AL <+ gow,  oAW, Parcubacteria bacterium
(GWC2011_GWC2_44_17), Peregrinibacteria bacterium (GW2011_GWA_33_10), Acidaminococcus sp. (BV3L6),
Porphyromonas macacae, Lachnospiraceae bacterium(ND2006), Porphyromonas crevioricanis, Prevotella
disiens, Moraxella bovoculi(237), Leptospira inadai, Lachnospiraceae bacterium (MA2020), Francisella
novicida (U112), Candidatus Methanoplasma termitum, =% Eubacterium eligens F&12 AL 4 dor}, o]
o AgE = 3 ofth.

PMP22 A A}e] ALY o

a'''') 5'-TIN-3'(N& A, T, C B GY) AL 5 @k 8/%s 3" dedel xlste] sk Afdhe
10bp A 30bp, «lZAth, 15bp HA 26bpe] 671 AE *-9] Wi !

b''') 5'-TIN-3' Ade] 5' Tk gl/mE 3 ,
15bp W= 26bpe] A7) AL -9 el sht o] o] FEu QEtel=e] of Y Frlateh old EH Eel=
= o] A%

') 5'-TIN-3' Ade] 5 e "W/ 30 ddel] QIRske] 91Xk 4k 10bp Al 30bp, o7,
15bp WA 26bpe] H7] A 591 Wz sh o ide] FrEdlEte| =] A, E

)
)
rO
)
[«0
2
)
f
By
[«0
2
rr
% e
b
[«0
2
rr
—
()
o
o
=
N
w
(=)
o
o
2
B
=

A7) 7L At WA ¢ FAA A 2 b o)) 2

of ol Ael, A9Hoz £AH PP FHAE AT F Ut

_73_



10-2022-0122592

;!

=

=

H

i
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p
o

St

= 0

2+ A]

A=

A Ul PAM AE T = o]9] 5

&N

oL ]
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1bp WA 50bp, 1lbp WA 40bp, 1bp WA 30bp, =}

[e]

o], PMP22 fr

L
o

=

5

=

= =
=
B
=

o
il

[1255]
[1256]

) ) ) ) o ) %0 T X0 o Ni o o
B T o =3 =3 " G = o o - _Y 2
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i op N CURCN " « = U o O S e ™ 0
B e . B X T G ° - & " g2 " @ = i z
B ) SR R - L aoR 5 o 5
g4 ,LLM Mo T o i R Wy 4 ur ol " 5 K <
- H [ J b ol
(LR Wi Fog 7 2 ME = 2 =% g H o P
- N ] ) n L
R R T ow § Y Ka @ o T GO )
5w w e Y M H i M = e = X ~ 1) S
il Ho . A o 5 0 S il _ =
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sl m% 4 _mma SN M,l B dr% i~ 0% = & ‘oﬂ =) J Mﬁ ﬂM RooX of
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MM oo w_m m& @ ow ®E T e P oy am " A8 B 5 ) mo o Wy O ome B
d v B eow =B 43 o8 F o F B Ah o Tk oo 2@ "X oy
%ﬁ < - W = QX % 7 o A ° N - o qa@ ~ - HQM A ~ Jo W W aw w o -
= T % - o &7 TE 5T ot T8 TF o ol oon o~ oWy W
A S S G SV R N i
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COO S T e S i _ R N O T Wy T S e oK
TR R T T T ORI o TN e . A N e R -
0 U R e S OTB W o U R N ST OB 0L AT M % M 5w 7o
AN T = T @ T = ) = %z = T = = = T @ = ) &
s4% 2§gf & F§ & 5§ &35 85 § & 58 9§58 & &
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Zhel=dak gl/mEE ot Ed A S ks sk DNA, RNA & o9 &3t Fele Zidlel eAE Wl o
3

ol 3}l DNA, RNA fEi= o]o] Z3te] e W, H|WE Ei o

EVERS o
g M A EE =94 5 3
7] WEE vholel s Ei nlubole s WE (A8 Hol, Behar=)d & qlth,

A7) B]EE = dlo]7]= DNA, DNA E3hA4 T mRNAY 4= Qlt}.

¥e 7]et =9

Flol=alat /s o e AL Esas AaxAe W a) oy )

¢

=
SR slolmat 9/EE ddEHBNAS dEsel Aade waE + v

, 737 AE = Thel =it o E e S gastels LS SAl 28 & 3

e GEsE AALL shtel Welol TG EE of

=
A 3

A7) #E= sy oake] A /Aol FHLAE 3T 4 ).

olu, 7] ZH/A ] ?L/‘éﬁi—‘f XE2REH, A3AM, AEE, Zgoludst A5, I3 F5 (Kozak consensus)
o, F FrE 79 29 (internal ribosome entry site, IRES), A~Zglo]lx AAE 9W/mE= 20 AES =
=

.
T A

A7) ZEEEE RNA S3a4 11 93] Ay E Z22HY 4 .
A7) TZEREE RNA SFaA 111 o8 d4FE T2 REU = ).
A7) TRREE 54 T2REY $ Q).

7] ZREEE O 514 Z2REY F 9l

7] ZREEE Hpol¥ A B HbbolY s ZeWEHY gl
(

A7 ZR2HEEE Ao JA(F, Jto]=dlit B duHui S dsslete b E) ol mEr H3e ZZRE
£ o] §8 & ).
A5 o, 7loj=dits $s

83 TZWEE U1, EF-la, tRNA =& U6 Z22EHY
XEE MV, EF-la, EFS, MSCV, PGK =+ CAG Z2REHYU

oko
=
[
H-U =S

deeEe 98 &

HE = vfole] s HE e A vpolEs WEHA 3l
737] mhole]2= DNA Mhol2]2 HE= RNA wholef2=dd 4= gl
A7) DNA Hho]2] 2 o] ZF7Fe DNA(dsDNA) Hlol#] 2 = whal7bek DNA(ssDNA) Hiolg] & <= Qlt).
AF7] RNA Hhol2] 2~ whd 7kt RNA(ssRNA) HRolg] 2 = glt),

A7) wholezat dlERubole] s, dElnbole] s, obdmntole] s, obulli-gk nhoe2(AAV), WAL shulo] ]
2 wpolg] 29 4= glont, old] AFEA et

Ao woldat SF(AE BW, ME)E AAAA, £F vl vlelene] fARRE dEsHE A
2 BYATIAY £79 A% U FA4RE FEHeE NS FYAD S A old@ BFL A
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47) Aeel=, Eelfeels wi vude] Fe AATE, WFFAPE, U4 2
3 [Lee, et al, (2012) Nano Lett., 12, 6322-6327]°l 7IA =] &), A&-m7} 444, Y
:lj_

%, Wetol=-vi) A9 EE ole APl ola B MR A9 wE =98 & otk

Pepol = wi Bude] Awe slolSuNe aEset ANALT @A 98 & Aok,
[e2]

DI ERE RS e shEelX, Au ms Y uleA helEaiel § i shel=u glol
e AS =Ad AEsh EFSA, AW ALAGF L AFe] 4718 43S Agel ola] FA

4] FholESALe DNA, RNA HE o9 £F FHY Ak A7) odEwauge e, F
Fetol= wi wAAs] Fejad 5 v,

A oz, sloj=aat W ot w8 RNA FEjo] rlol=dlaty) whulA
y - 53, —f‘ ribonucleoprotein(RNP)<e] FEj= A U= A &=

Gl S oo s ddste whHe A Ao ZA], gRNA, CRISPR &4

R
drge] o FHAEA, gRNA B/EL= (RISPR &8 dastehs dAde e os) iy W= dd =

% = =

= e S ol

HES gRNA R/E= (RISPR 245 dadiehs b dE 23 o gl

oS =ol, 471 WH= gRNA B (RISPR &45 hoshohs S dS sAd £33 5 Ao

dE 5o, 7] WEHE RN dudlete AL s 23 F

d A=, 37 gRNAZF Zhshs Erjle shube] MEd] R ZdEAY e 77he] mElE o] 7t
el EIA 4

oS 5ol, 471 WH= (RISPR £28 Fostshs it dE 23T 5 9l

A o2, A7) CRISPR &4 A%, (RISPR 8425 d53lsts AMMES shtel wEd XesALY} e
CRISPR £45 d33tsts kA S B3ste] ofgl sle] WMo £3A14d 4 9lt).

47) MEE st ol el 2A/A0) THLLE EFT 5 Yk,

olwj, 7] ZAE/A] AT ERRYH, AWM, JEE, Zotdudst 215, 72 35 (Kozak consensus)
A, W 2E2E £ F9(internal ribosome entry site, IRES), Z=ZElo]2 oJAlH /s 24 AES X
&3k 2= 9t}

= S

. gRNAZ 98 83 ZTERE = H1, EF-la, tRNA =& U6 Z2REY <+ 9drt. dE So], CRISPR
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arE 98 F83 TZEHE (MV, EF-la, EFS, MSCV, PGK HE+= CAG Z2ZREYU ¢ Slt}.

471 WE = alelel s WE s A9 vlolgs WA 5 gl

2}7] blo]l#l 2= DNA Hlo]#]2 Hi:= RNA ulo]l#}~ed 4= gt}

olwj, 7] DNA wle]#]2=i= o]Z7}Fek DNA(dsDNA) Hhol#]~ ®i= whel7bel DNA(ssDNA) wholelz o 4= 9lt}.
ojuf, 7] RNA wpo]2 2= Tl 7bet RNA(ssRNA) wleolef =] = Qdt}.

A7) wholel st dlEmuolel s, wEulolel s, ofdlmuloles, oftliw-glek wholel(AAY), WAL clulo]e
o, Eobole) s Ei @zl vpoleladl 4 Qlont, ofo] AFEA it}

)

1

uk

_lZi

0@ woleat £F(AE BW, AE)IE FPAA, 57 Ul doleise FAYRE FEashs A
EYATIAY S70) AE WE FAERE dBsshs 90e 4942 :
P8 olgstel U4 UZ gRVA W/EE RISPR £48 2942 & 9k, niol
1ul& =) o]
= AN

i w2 o mlo m9

Al =9
/BE% RISPR &4+ tH*‘(GﬂE S, AE)oA dAygoz wdd 4= 9t} T ulo|HAE o] &3l =Y
W/EE= (RISPR 34E A (dE €49, AX)oA A7 (dE 9, 15, 25, 35, UIYE, 271¢, 3
7H%, 67Ha, 97, 1d, 2%_ T 974) AEHez #d"E = Q).

nlolg o] H71% THL Aok 2kb WA 50kbE H}el#|2 FHol| whet thE = ). o]y d 7| FEol
we} gRNA X (RISPR 45 wEo= ¥ 33l Hlojgx WMEE HAAS ALY gRNA 2 (RISPR 842 BT X
3}ali= wlole] A WEE AAZ 4 Qrh. EE gRNA, CRISPR &4 @ F7} A QAE x3slE ulo)g|2 wlE

g AAE 4 gt

o o &, gRNA H/H+= (RISPR 545 dsstels A EL Ax3t dEntolezd o) Hdd e =d +
ATH

thE o o=, gRNA B/ (RISPR 845 dosishs MDA Az ofvlicutolelzd] o3 dd £ =
dd 5 Aot

T 02 A dF, gRNA Z/EE CRISPR 845 dadlsls A g Axg AAve] o& Ad =& =ddE
ATt

o2 o o2, gRNA @ /= (RISPR &4 ¢3islals g e
gk vlolH 2 T S o] EA A o AY e =€ 4 Q).

e

wido] o T ZA, oRNA-CRISPR &4 EdHAe] ez o Y= dd == ©99 4= ),

2
ol

g o2, gRNA 2 CRISPR &4+ RNA FEje] gRNA9F ol 3 e]e] (RISPR gRNA-CRISPR &4 EHFA, =
ribonucleoprotein(RNP)¢] HEjZ iy Uz Ad = =99 4 ).

%F7] CRISPR gRNA-CRISPR &2 HEA = A71AFTH, vHFARE, A4 AXE 5 e 2FAH(dE E9,
& [Lee, et al, (2012) Nano Lett., 12, 6322-6327]<] 7|4 =] 9JS), AN&A-v dA74A, Y=g ZF, ¢
2, FElolm-vr A Ee o] X3 o i R Y e =9E 5 drh

8. FAASA

"FAARA " Trel =R, o HwME e Jle]mdt-duE e S3A7F Bd {14l Ei Thel=
Ak, oYEHuNE e o=k uEHud A ESbAv HEEE fU)A e fUIAZREE 5% A4

37) FAABAE Aol =a, otE N E slolma- el e g AL DNA, RN EE ole] £
o YU =99 §7149 F gt
A% Fol, 7] FAABAE slelmay R/EE ovEaudS Jasse AUAY TPk WEL =9
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1 F7IAL a glo. olwl, #WE = minoles WE, wpol s WE Ei= AT wiolgx WEA 5 Qv

e o2, 7] FEAHSAE Trel=dt 9/EE duEuuAs
2] ]

Or5
19 4= 9t} olw, ®|¥ME = dlo]7]= DNA, DNA &3+

sgtetes A E S Xl
A, mRNA HE+= olo] Y 4 9

A7) GAABAE o=, dlUEHENA wi Aol ma-otEgud BEasl et =, Eeolw
o >

izl 2471 DNA, RNA, HEloj=, Z

getol=, wug Ei ole) Eite] YR =AW 714
AT Fol, 47 FPARAE RNA Felel slol=aatat wud ) ofrejen o] o] = ait-o] vlE|
A BYPAE ool BYH F/1AL & Av,
) GAABAE Selma-oltiEE A BakAe) B4 A, HA%, QA Eb gude THeE 7]
AY 5 ek
A7) AAE AR, 24, 4%, SE EE AL 5 AT

S hvae)

[$=]
®oagel O PAE ol SC/F 28 A4, mEAsE PPRE Addos 2450 9% 248 =
toAdHes 244 SC /)% 24 AR, gEle A9802 249 PPRE o gkt FUAE /5%
of el A% AR gt}

A8 gy F&

FadoA, A5 A A SC 7|eHel #E Zd3d 4= Q).

"SC 71e el B A FHbA ] HIAAAQD Y]Fel o] HASE EE JEHE oustt. pHbAEe] A

F, w3}, AFFol olZ27|71A 9] MA Al wd R A oA Al 9l ?r‘?}*ﬂgiﬂ Al = 2

shol  ofgt AZS EEslw, WS FrubMlEe] wRAAMES AE, FA 2 F2(axon)olA Fx FA

(myelination) &9 715 W3} == At o3 A3ks wHF ¥kt

w3k, SC 7| #E Aske dfolAE(fibroblasts) R/HE A L.(ghal cells)9 v|AAAQ 7|

o 93] WA= BE A= El). AdfolAlE(fibroblasts) ‘3%/5‘5% AWM FE(glial cells)e A%,
A

w3}, *}‘ﬂOﬂ ol27|74A 8] HAA ] e g A AN TS = U= *1]294 B A A4E = Agte] 9]
A

SC 715l @ Ao zR=, AREF-npg]-F2 A (Charcot-Marie-Tooth disease, CMT), A-nuld F3F+
(Guillain-Barree syndrome, GBS), TA 9SA GFxA D}‘?:_}” A7 ZWH=(acute  inflammatory

==

demyelinating polyradiculopathy type), A17d%%%(schwannomatosis), "4 IF5A E5-xA A 4744
oy

Z(chronic inflammatory demyelinating polyneuropathy, CIDP)<S- i%LO]-Ur olZ A|TtE| A o=
o AAlde A SC 7|5 e HEe g% HE(demyelinating disease)d 4 AT},

o), Brxy ABE Fxo

b

%, A%, =Ast, =3 2 Al ESH(remyelination)ol e WA= RE
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[1476]

[1477]
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"SC 7w A Qx #E AI"e SC V)T FE Qxte] EdWo], SC 715 x4 44 F5(duplication), %
3 RE 3

SC 7% 4 <z #H Ao gE: A= F-wlg-F 2~ H$H(Charcot-Marie-Tooth disease, CMT), dwlAl#-4Et
H (Dejerine-Sottas disease), AP AFx3d AHH(

-dH] 3 (Roussy-Levy syndrome, RLS) R Stevlv]f-7d 417 ¥ (Hereditary Neuropathy with liability to
Pressure Palsies, INPP)E X 3gtslr}, o2 A|

Congenital Hypomyelination Neuropathy, CHN), FA]

A Aol A SC 7e =E AR v 22 PIP22 v FEd 5 Sl

(]

1w, PMP22 3 A3L2 PMP229] E<Wo], PMP22 FAAF F & (duplication) % PMP222] W] 34 wa Fo

d FAAA, SC 7% A AR @@ A2 PUP22 FHA Fhell o8 wA¥chE 48d Ao

HEA s A= SC 7|5 24 Qx #E A ArEF-ukg-F2 A3 e 1A(Charcot-Marie-Tooth disease
type 1A, CMT1A), dlA|#¥1-ZA€l~W (Dejerine-Sottas disease, DSS), AHA AH+ZxHA 217349 (Congenital
Hypomyelination Neuropathy, CHN) & FA]-#lH] 5% (Roussy-Levy syndrome, RLS)Y 4 Ut}.

- A2 3 -vle] -5 A3 (Charcot-Marie-Tooth disease, CMT)

OIT AFE Q1] AAANN Uok §44 FROZ A8 AV F04 ABom, £ we] BRNG B
o wﬁ% FAATE BAMZ As) FRuo] A e ATE A A% e BH /S Fudd,
O A WS 1009 F 303 BE WA W £ AP AAABOR, DAL A A 20

‘ﬂﬂéﬂtﬂ %HMVu 17k 70009 AHEZ F2kEla g, T 2388 §45= S wel 24 C

CMT3, CMT4 2 CMTX & 57FA1= 73k, CMI1, CMT2, CMTSL %xggi At Al 50%9] gER fdEa
T4+ EAd oz 2599 SE= fFHdErt. =u A9 giFE- CMT1(80%) 2 CMT2(20-40%) &5 o]t
CNT3¢F CMT4E =3 =&t (MIXE X GAAE wet RARE fd5Ed WEE 10-20%°] th.

A FAEVE EYME A4 FZ(myelin sheath)e] vruld Ao Bojstes FHA TEoR
FAA HE S A ZE7] " dojus Aoz, 3714 ERgle] 9l %

3} 1 AAA 17pl11.2-pl2o] $1 X3k PMP22 -AAFS] F&of 23k Ao =
29l PMP229] o R ek 39 X} V)T o] Y HT).

-y
B
Lo
ol
fo
r
-4

T2 ZAH57] o4} o] Qar, AAAE SEE Z4ol MESWA $E07 A9 BEAUTL wol A
el Aguelm, (MM3e 8] =2 BASE 494 A4fAEoR o7l tole] Wusin Qs @ 4l
A% £29 A5} s A% FPolth, AME 4984 GHFACE WY Aol M P F4o] A

% = 2
F fgola, QIIXE X GAAs Auso] wyshe] odunt dael Fgol Astt,

- g A H-4EF2~" (Dejerine-Sottas disease, DSD)

< Xl N

ZF wlg- w23 ®aidol= ol Yol ARE AlEtEE | A=
S 7}RIY}. CMT1ASF FrAFEHAl L5 DSS 34} 5 PMP22 S3&o] WA
|

CINS &4 SA| 340 vYehvbe AZA d3ter, Fo FHow 374 74, &5 o438, &F 5 #&
st5, o5 3 AsE, FHkAMAreflexia), Z3&5E5S (& TAXZ; Ataxia), MY 2 o7t Ve
H gy 93 vE2 9IS Y. NS a3tz 54074 9 A4 FAA 23 ezt 24
st Ao Fx9 =2 (demyelination)¥} A (remyelination)o] WFEEWA %3 A (Myelination)©] #3}%]
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F 02 1926d9l Roussy®} Levy

- FA]-#¥] &3 (Roussy-Levy syndrome, RLS)
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=
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A

}(subcutaneously), I
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]

i
9k (intratumorally),

AW (intravenous),

PMP22<]
A7 W (intraneural),

L

L
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o

SHA

A4 deg 5 ek,

frE AW (intravitreally)
S (intramuscularly),

Rk
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o

=d A, b
Lol AR

L

SC 71%
¢ (intraocularly),
=W (intramedul lary),

p
o

|

A Y=

]

A
il

el

A
9] FEol= FAb(injection), 8 (transfusion), 4 (implantation) ®i= ©]2](transplantation)d} #

(intralymphatic), &= (intraperitoneally)
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[1534]

[1535]

[1536]

[1537]
[1538]

[1539]

[1540]

[1542]
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[1545]

[1546]
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[1549]

[1551]

[1552]
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(a) PMP22 A=} alxF 4 2 Mg
41 YA 539 %7 Ao zZhzh xR

m
=

N gye)
r Loy

Y= 66W, & So], AEHs 1 WA 8, 14 WA 20 E=
L 1_]:

1
2%E AT F dE Trl=di e olE dsstete kMY,

il

(b) 2ERAEIAXA AU XA(Streptococcus pyogenes) e Cas9 wHA  Frhd 2wl AFY
(Campylobacter jejuni) Frele] Cas9 ©wa AE=NEZ7AA~ MR A (Streptococcus thermophilus) 2
9] Cas9 €@z Al A~ o}b--d- ¢~ (Staphylococcus aureus) el Cas9 @il dolAglo} wd7]
Elti2 (Neisseria meningitidis)fr#le] Cas9 ©ld = (pfl @R o]FofZ Fo A Mes sh} o]de
il AS yekeles oyHumE ki o5 45 dsle kY

[si3

& EQAAE AR R, AEE ANAoR 2AGE WUE AT

of

=

47 Fhel= @ik 2 olelE wde, 747 Aak Aol FHR 1 ol WEel EAaAL, EE stels

4
%0,

B

471 =Y WA A W e A fJolA F=3E 5 ot

A7) = WA obA ARG 7. dE B9 Vles Axd 5 ol

ds B9, = dAE A7IHFH  (electroporation), BEF, ZEav|=, wlolyxwE, JwiEF
H

2)
(nanoparticles) @ PID (Protein translocation domain) &% ¢z W Z ME¥s 1o]Ate] WhHog 4

B 5 ek,

o2 Sof, wholels ME: dlEEutolels, WeElnbolel s, ofuimubolel 2, obtw-izh Hhol#(AAV), WA
Yotrhole 2, Fvtoles 8 Bzl vholelsaz PAH wold AgsEs 1 ol¥d & v,

SC 715 24 A%, MFAAE PPRE ANHoR 248
"ol ZbsahA Hw, ol Bal MBS P22 WA B/EE
il

Foh{

Ves Mo skl PMP22 HIASA ol whE kAl (Schwann cells) o] HIZH Vs 3547
AY MAAZI= 59 a9E5 4SS § A

RoIE &E

dojo] FA| ol A, I A7 24ES E3ste, SC 7l H/EE SC 7s 24 dx &4 43 X
58 24EY Ax % 3 NNEE AFE = ATk

A7 71E= Al 43EA e B8 Ay g8 AlxE 4 ot

A7 FNEE AEVFeS ¥AE ¢ 23 § 9. 89 "HEVIEE ZA'E ¥4 gl Y T/ B
5 FoA] TAE IIslE BAE Eo|For HAEILEE st A e ExE onsitt. Y] A&Vl
B A7) B E e 9 dyd Seldog Ajtele IA, FaE wid, s, vxygxr, £ 9
Eljo] F2E A ¢ k. AV #AEVSE ZAXE WAME(radionuclide), ® 3 (fluorophore), &EA
(enzyme)E 38k 4= U},

Qelel FANA, B wHe dgHos 2% SC /% 24 A, sEAAE PP FAde] wd FF
]
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[1557]

[1558]

[1559]
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[1563]

[1564]
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B ool g o gate] Ayt Any st oo S AA F GMA WA TP BE EE AE
2 AAY 5 k. ol|@ W Ade A9 wAn wNd Ade AAs F QAY £ Ay waw A
Hae & gk,

B AN, B we) we] o8 G BB EE AEE olgad AW AT FRHoR ogHE =
4o olgalel BE wi AXIA Bdvole] Ev @ Ay Wy L/EE AL ATT & Uk, Hioro,
e BE EE AL olgsle] AWelN B4 HFT FAA EHE AT 5 Aok
g FAdelA, & @) wel ela] A% BB EE AEE olgdd A F44 Ar A NS
A7 5 ootk 5, A9 gen gvde dmsst daA A4S WA, AY 49 wg u/ms A
B AL 2N Ak, 53, o] PEe Ay BA® wuNde dacss A4 A4S AP
o, MR wudo] WEolAE A¢ ETFSL, 1 4% B Eb ALE WRE B duh oeh, 9n
FANENA, FAFAOD WA FES AY Awe] wako] Akd FBI wluste], fu4 A8 Ao
a3tE A 4+ 9
oee gL AW =Y, ofd mu, WA B, AL /% 2, 2 AsE Bde 3 5 At «F
Sof, PNP22oll )@ frubAEe] MAA Y% wae Ay wdl, ofelst wal, w4 wd, AL /% 2, 2
AtEE wag w5 A

Moz 23 SC 71F A ARk, vl S A PMP22 L ool 93k SC 7] 2E AI&E(SC 7T 2E
24 WE Az e, g3l SC 7lsAe] 2/EE SC 7% 24 A #d A3, o So], PMP22 T
W e PMP22 XA FE (duplication) el AFe] 284 5= o] &3 4 Ql

5 Ql

2
rE
ofk
>
[>
o
kel
i)
©
fol
ofr

[o
=
=
>
my
N
30
Auj

ol AANdE o7 B WS mrl pAHon

32 2
Bl A GErhe e B uye] et s|& ol

25
1. gRNA A A

CRISPR RGEN Tools (www.rgenome.net)S AF&3Fe] <I3Fe] PMP22 A2l CRISPR/Cas9 ¥4 HHAE
AEstATh. PMP22 fFRAe] ®4 F9E CRISPR 49 FHd ot g2td 4 lom, Splasds 98 PMP22
TRk k58l #9](Coding sequence, CDS), TATA-box ¢ 2 7A F9 (S E°], EGR2-, SOX10- Ei=
TEAD1-ZA3% H9); == A7 ¢laiA ¢ (distal Enhancer region) B X C )9 2 AEE& oA 7|A 3
¥ 1, 3, 5 2 79 A3, CjCas9S 9%k PMP22 #HA}e] 953} ¥-9](Coding sequence, CDS), TATA-box
9] 2 R1AA FL(eE Eo], EGR2- ®i= SOX10-AF §-9D)] %4 Ade % 2, 4 4 69 A skadrt.

4o ke

HE gRNATE 7Wlg @7l RNA(chimeric single stranded RNA, sgRNA) FEl= A3ttt 24 AdE& A
95 Cj- 2 Sp-5-°] 4 sgRNA9] HEAE S 2 5'-
GUUUUAGUCCCUGAAAAGGGACUAAAAUAAAGAGUUUGCGGGACUCUGCGGGGUUACAAUCCCCUAAAACCGCUUUU-3" (A EM % 165) 2 5'-
GUUUUAGAGCUAGAAAUAGCAAGUUAAAAUAAGGCUAGUCCGUUAUCAACUUGAAAAAGUGGCACCGAGUCGGUGC-3" (AW & 166) o] T}.

—

2. gRNASl 75 2 @4

sgRNAT= AAV HE]o] F7]H3EALY = RNAZ FA3SITE. Hlol#f~ WEZ sgRNAE U871 938, sgRNAC] 20
WX 22719 @71Agol] -estE DNA SIS QeI =S AAISte] ofd™stal, BsmBl AO]EE o] &3
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)

BA AEs xdstE sgRNAE 2444t

=1

PRGEN-Cas9(A}A] 70dksl) W o] AZAAF T, Cas9z} 5' wkel] 7pH Al
CMVel Ub L2RHE T3] S H .

WSk, RNPO 9ofgt A Al2ElE 913, sgRNATE Phusmn Taq vi7H % of o3 AGE F MY FEH FrA
g uFEH eEtol =] oI o Fao A T T7 RNA = F 4ol o9& AAMNZTE. AALE sgRNAE &
_ET_A

=
B4 (spectrometry)S o] &3l A 2 GFsISUT).

o

o

3. Cas9 @& AHA|

NLS % HA JIEZXE ¥}l F=-FA3ke Cas9 DNA A E-S pET28 WEH 2 AH F2YA7|aL, 4
Z79 A4 IPIGE o]&3f BL21(DE3)ol A HHAA AT, WHH Cas9 w2 Ni-NTA o}7f= 2 H]‘:E 0] &3]
stal, Ak HHR FAAZIT. Cas9ol S84 & 4ozl 34 sgRNAE o] &3 in vitro AT ANJE &
3 Zelakdrt.

3: 1o,
=5
==
02

o1t ¢t §-A} A EF(Human Schwann-like cell line)(ATCC) 2 1%+ <#WEAE(Human primary Schwann
cell)(ScienCel )2 AxALS] el wal wieFativt.  A7F 770k FAF AlEE IXAYA-E/2EfEnlo] ]
(WelGene) L 10% efo} 4o} A (WelGene)E F713F ke &

medium(DMEM) (WelGene) ol A vl &¥3F3ich.

F32 ¥3% Dulbecco's modified Eagle's
QIZF WA= FujAboll A AlFsh= HEAIE 9% (ScienCel D AlA FAIA AT, &35 98], AIZE 1% ©i
o} #olx] Y (WelGene)} +ZFA (myelination) AZE 8k 100 ng/mL Nrgl(Peprotech) = 100uM
dbcAMP(Sigma-Aldrich) S #H7}8k Aex ZFF 32~ E3F DMEM(WleGene)oll A 7Y %ot vjkstict.

5. FAX (Transfection)

AL (transfection)S Yall, 4ug Cas9 ©¥A (ToolGen) T lug sgRNAS EE3F RNP E3A|2 A 204 158
B AFelMsET. 2 F, 2x100 AE A7l RP BFAE 104 A71HFE ®F Neon

electroporator (ThermoFisher)E ©]&3] A7|HFste] Asiint. 14 o AJEES 98, A=Y 7240 &

of dAE=dH AlElA A DNA(gDNA) S =333t

6. In vitro Real time PCR(qRT-PCR)

RNeasy mini kit(Qiagen)S o]&38] AlxAle] Z2EFo| wial 17t FFibAl L2 RE mRNAS FE313i. 1 7,
100ng mRNA: High-capacity cDNA reverse transcription kit(ThermoFisher)E& ©o]-&3}o] & HAAMAIZ T, oRT-
PCRE QuantStudio 3(ThermoFisher)E o]&3] A|FZAFY ZREF| ulg} Tagman Gene expression master mix
100nge. 2 35t th. PMP22 3 5L ( S o] &8s AAeIa, GAPDHE W<elA thZ+ (endogenous

control) 02 AFgsIATE, E AFo A AFE3F Tagman EZ B (ThermoFisher): dlete] & 8o A ulstich.

# 8
Target Gene Tagman Gene Experssion Assay Accession number
PMP22 Hs00165556_m1 NM_000304.3
GAPDH HS02786624_g1 NM_001256799.2

7. 3 J A|Fd (Targeted deep sequencing)

L-E}Al H-9]*= Phusion polymerase taq(New England BioLabs)S o] &3le] HALEE AEA] F53 gDNAR
BE P(RE SZsvt. 1 5, A7) PR SZ 22 Mi-Seq(Illumina)S ©]-&3te] paired-end § AlAA AT,
o A@A A3= 282l Cas-Analyzer tool (www.rgenome.net)S o]-&slo] A8ttt PAM A E2RE 3bp
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AN AL Eepolrii

JAEY <¢ldlo] Cas9el o3 AF}E EdWolr} DAY= sy, 2
shere] # 9o Atk
[¥ 9]
Target site Primer-F (5' to 3") Primer-R (5' to 3")
CACAGGGCAGTCAGAGACCC GCAAACAAAGTTGGACACTG
hEBIER TR (M Bz 67) (HE B 68)
on-T ¢ Rosa26 AGACTCCCGCCCATCTTCTAGAAA AAGTCGCTCTGAGTTGTTATCAGT
e mres (M ¥ 69) (Mg ¥ 70)
AAVS1 CAGTGAAACGCACCAGACG AATCTGCCTAACAGGAGGTG
CEERN (Mg ¥ 72)
GAGGGAATGGGGACCAAAGGCATT TCATGTGGGGTGATGTTCAGGAAG
hPMP22-TATA Offl (MG H 73) (NS #3S 74)
AGAGCAGCTGACCTGAGGTCCAA CCCAAGGGTAGAGTGCAAGTAAAC
hPMP22-TATA Off2 (N 8z 75) M s 76)
GCATCCTAGCTCATTTGGTCTGCT GAGAGGATTCCTCATGAATGGGAT
hPMP22-TATA Off3 (NS ¥z 77) (M Hs 78)
ACCAAACACTACACTTGGTTACTG CTCCCACTAGCAA AAAGTCT
hPMP22-TATA Off4 (MY s 79) (4% B 80)
GAATGTTCAGCACAGGTTTCCTTG GGTCAAAAGGAGCTCCATATTTGA
hPMP22-TATA Off5 (M ¥s 81) (M2 o5 82)
CAGGACACCCATGGCCAAATCCAG CAGAGCCTCCTGCAGGGATGTCAA
hPMP22-TATA Off6 (M Mz 83) (M sz g4)
GCCTGCCAAGGTGACTCTCATCTA TGCCCAGGCTGATCTTGAACTCCT
hPMP22-TATA Off7 (MO 85 85) (M2 Y5 86)
CCCAGAGTTAAGAGGTTCTTTCCT GAAGCTACTCCAGTGCAACTAGCT
hPMP22-TATA Off8 MY B 87) (4% s 88)
ACGCAGTCTGTTCTGTGCAGTGT AGGCCTTCCCAAGGAAGACCCTGA
e (Mg ¥ 89) (Mg ¥ 90)

(In silico, in vitro)

hPMP22-TATA Off10

GCTGATCACTGGCCAAATCCAGCT
(Mg Bz 91

GGGAAACAATGGGATCAAGCTGCA
ME Bz 92)

hPMP22-TATA Off1l

GCCCCTTTGTAAGTTGAGGAGCAT
(Mg Hz 93)

CCCTCTACCTCTCTCAATGGGCTT
(ME Hz 94)

hPMP22-TATA Off12

CAGACAAGCAAATGCTGAGAGATT
(ME ¥z 95)

CCTGTCATTATGATGTTCGCTAGT
(ME Hs 96)

hPMP22-TATA Off13

CCAGAGTTGGCCTCCTACAGAGAT
(ME ¥ 97)

GTGGATGCCCCACTACTGTTCATT
(ME ¥z 98)

hPMP22-TATA Off14

TACCCAATTTGCCAGTCTGTGTCT
(M ¥z 99)

ACCACCAGGCCTGCCCTACAAGA
(ME ¥z 100)

hPMP22-TATA Off15

TGTGAATTTGATCCTGGCATTATG
(ME Bz 101)

TACAGACAAGCAGATGCTGAGAGA
(ME HiZ 102)

hPMP22-TATA Off16

CAGTCAACAGAGCTCTAACCTCCT
(M8 Hs 103)

AGCACCTGGTTGCACATCAACTT
(ME Hs 104)

hPMP22-TATA Off17

CATGTGGTCCCTGAACGTGAATGA
(MY s 105)

GTCTGTCGCTTGCCCTCTTCTCT
(MY ¥ 106)

hPMP22-TATA Off18

ATGCAGGGCCTCTAGACCATTTCA
(MY ¥ 107)

CTCAGCCCTTTGTGCACTCACCT
(MY ¥z 108)
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TGCACATCGCAAACATTTCG TGGGTATCGCACTGTGTCAG
hPMP22-TATA Offl (M 45 109) (NS 5 110)
AGGTTCACATGGCTTGTGGT ATATCTGAAATGCCCGCAGG
hPMP22-TATA Off2 (MY 3 111 (M 5 112)
TGCACATCGCAAACATTTCG TGGGTATCGCACTGTGTCAG
hPMP22-TATA Off3 (MY #5 113) (MY s 114)
TCTTTAAAGGCCTTATCTCC TTCTGCTTGAGAATTCATCC
— hPMP22-TATA Off4 (MY = 115) (MY o= 116)
{Digsnonie-se hPMP22-TATA OFS CTCCTAATCTTTCACTTAGG CAAAGCCTGGTATAACATAG
vl (MZ ¥3 117) (% ¥i3 118)
hPMP22-TATA OFf6 TCACTTCGAGCATCTGTGG CCAAATGACAGGCTGAGCT
(NP ¥ 119) (M% ¥ 120)
AGCAGGAAGTGAAGGCTAAG ATGTAACGTGGCAACTCTGG
hPMP22-TATA Off7 (S Hs 121) (S B 122)
GTGTTGCTCTCGTCAATTAG AGGTGTTGTACATGGAGAAG
hPMP22-TATA Off8 (M 3 123) (M HB 124)
TGTGAGCCACCATACCCAGC CCTGCAGTCCTTTGCGGATC
hPMP22-TATA Off9 (M H5 125) (MBS 126)
TCGCTGCCAGTATAACATGC AACTCCAGTCTCTAGACTCG
hPMP22-TATA Offl (M 83 127) (M 835 128)
AATAGTTTGACGTTGGAGCC ACTCCCAACATGTTCTCCTG
hPMP22-TATA Off2 (M ¥ 129) (M ¥ 130)
ATCATCGCTCACAGAGTCC ACGACTGCAGGATCTTAATG
hPMP22-TATA Off3 (MY 3 131) M ¥ 132)
—_ hPMP22-TATA Off4 TGGAT&GQG;‘I;%?S)AATCC TTGAG(()?.\?QG;AQGE;(;TCTCC
(In silico, In vivo) ; AGTCTATCCTAGCAGCTCC ACTGAGACCAGATAATGCAG
hPMP22-TATA OffS (MY 3 135) (M ¥ 136)
AAGAGATGCGAGTTGTTCC CCTCTTCTACTCTGAGTGG
hPMP22-TATA Off6 (M 3 137) (M2 = 138)
ACCTGGTTTATCACAAGCTA AACGTGAACAGAAGGATTTC
hPMP22-TATA Off7 (M 835 139) (M #35 140)
ATCACTCCATCAGAGTCAGG TGGCTCCTTCTATTCTCTCC
hPMP22-TATA Off8 (MY 5 141) (NG 5 142)

8. In silico &=-E} 3¢ AA

CIE
SREREEE

iy

9. Digenome-seq

K

& (www.rgenome.net)& ©]838+4 in silico® AT, H 3bpe] w|2=wj

HeLa A|3¥2] A% DNAZ DNeasy Blood & Tissue Kit (Qiagen)E ©]-83}o] Hujile] T2 E S| ulz} A 51
o}, wlg] elFHo] A3k Cas9 THA (100nM) 3} sgRNA(300nM)E Al DNA(10ug) < ImL WHE-<1(100 mM NaCl, 50
mM Tris-HC1, 10 mM MgCl2, 100 ug/ml BSA, pH 7.9)el 37TelAr 8AIZHEe EFAIZ L. 23 Al DNAY
RNase A(50ug/mL)< A 21&Fal, DNeasy Tissue Kit (Qiagen)E o]&3 tfA] AAIsAct. 2 Al DNAQ 1ugs
Covaris system& o]&3fo] Zz}o = ZJNa, %7} DNAY geolBa & Ad3t7] 93 ofiHE d4dsqitt. 1
<, 7] FolB#eli= 30-40< (Macrogen)] Al@7) Zo](depth)ol A HiSeq X Ten Sequencer (Illumina)g ©]
&35t A Alm AIEEWES) S 33T, In vitro Y 2F0= DNA Ayt A3y A|AaE] o8] Alsol
4 44 4

|
A ddE 22 47142 fAlA ARE A

1
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[1599] 10. vF¢2= € AAY

B Al

ok, (22 "¢
I J Vis Exp.,

<% (intraneural injection)

[1600] AHEEl €22 wh9-22 5 (B6;CBACa-Tg(PMP22)C22C1h/H) &= MRC Harwel
7 4vke], 97 7oke])ol PMP22-TATA RNPE A&kt
(2016) 115)9F & Wo=z g3 rt. 6YH vl$-25 uM AlZ71aL, FERow
ZAAL =EAZAY. AF &S Ha5s7] 98, WHEFFA7] (nicroinjector)d] F=HE <1k %E] nlo] A2
A ulled glass micropipettes)S ©]&3t F=HdE(sciatic notch) Hhell ZHA] Al 18-tk g
2% 11pg Cas9 @@ 3} 2 75ug sgRNAS] RNP B8-S lipofectamine 3000 (Invitrogen, Carlsbad, CA, USA)
I A w2l FAAZAT. 2 ATFA ARREE TEY #E, AE 2 AEE A¥ 5E T {3
H7r 2 R1F gl uwet A FE HE AL3s7E m>be RS Fste A EJATHSMC-
20170206001) .

(Oxfordshire UKol A 438k
AU FYL2 o]d AT (Daisuke

GE vk &

)\

no.,
7O
A (p

=
Z 0
_,_

2E
EAN:

[1602] 11. 28}2= A3 (Rotarod test)

5 ¥s
G o AR Wesel 7 U
3k A,

$229) 24 ALE ZH5

[1603] 2 (Motor coordination)& ZE}ZZ(rotarod) X (B.S. Technolab INC.
+5 F5EE Hriekrl g8 s, A Holl,
Ao, iE‘ri‘: R I B | E(erpm)e Abgarity. 34

ol Hl 3002 E9 WEZEE F5,

rﬁ{;ﬂ H

Ij

—|—’

al, =

[1605] 12. A71 W8 & (Electrophysiological) ZHA}

7] sty gl E Hrkshr] e, A4
J biomed Sci., (2015) 22, 43)9} 7L "y

A& _’_ag Eo]-oﬂ

[1606] A% HAM nerve conduction study, NCS)Z o]d 9A7-(Jinho Lee.,
o7 F35Qlrt. ks g9k, nh9-AE olitsEtA: VMR u)
Al (nose cone)& ©]&3t 1.5% o]AEF @ (isoflurane) & FHst vHE
RE SigEzbx] 98 bd3s] Al ASATE. NCSE Nicolet VikingQuest %] (Natus Medical ) S
FITh, = AlAe] &5 A4 A= AAE S8, €4 715 UE A5E g5 71+ d50] 2
(gastrocnemius muscle) $ol &L, A=

T = AZol| 5 FAE ZO= 6mm
gEle] 7k AdA 7|E AT L2 B T I 24 G R
A A% (Distal latency, DL),

A% X (motor nerve conduction velocity,
% A9 (compound muscle action potential, CMAP)Y] 34T, CMAPE= Ao

= =2

R

==
fL

L

O 70 =
= 7 2 2

& e
A=l

Al A

[e}e]
<A Ll
[e)
=5

]
A%g =7

Z A3 (Nerve histology) 2 o] A

=13

3510
] 8FS b

[e]

£33

(Semi-thin sections)< EF

sq

2 HA By AXE dnjgdor BASSY. AAES 2
25mM 7+ E A (cacodylate) BIHE o]&3le] 22 uAHAA
SF(toluidine blue)2 FAI . 1% 0s0,00 A 3 A5

FHjolAdgt o, AAELS dekE A=A EFAII thy ZEI3 Aol E=(propylene oxide)E &
o ZA] =X (Epon 812, Oken, Nagano, Japan)ol EUt}. A¥E Leica ultra—microtome (Leica
Microsystems)S ©]€3] ol=A%E $kA(Lum) ZeHaL, 30 - 4527 EFoldETF 2 A3}, g-ratio(axon
A7 /fiber A7A)E Zeiss Zen2 program (Carl Zeiss, Oberkochen, Germany)< ©]83ste] mlo]A & (myelin)<)
5 AR 5 AAS A5t A=

3 Fsr9n.

a0 A AAET <
3] =(glutaraldehyde) &
A4

L
L

o}

R

o

Rl

A Zold
A7

al

[1611]

[1612]

14. 3AH 24
mRNA W&l g dlolE o] B A8

A& post-hoc Tukeyd] th&
Al = o A=

H| WL E 0] 83k one-way ANOVAS. 2 37}

e ] lge) A A EIR=E Mann-Whitney U test
(http://www.socscistatistics.com/tests/mannwhitney/Default2.aspx)S o]-&3) AAEATE. B AFo)A A
H dlo]g 9@ 1@ =% GraphPad PrismS AM&3le]l BAHATH. §9o £ 0.052 AAHA}.
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[1614]

[1615]

[1617]

[1618]

[1620]

[1621]

[1623]

[1624]

[1625]

[1627]
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A Ao 1. sgRNA 2384

017k PMP22 &S AR 29 & JE AN8FHoZ G349 sgRNA HLEE 238937 Hall, PMP22
Axre] +z 3l A (coding sequences, CDS), TATA- 2 E=RY <ldxN A 92 EF7] d& A9 %
Sk sgRNAS} Cas9s QA AEF2 FAESITh. 1h3], Splas9 =8 d-S A3 Jurkat QIF T AIXEE ALS
3H9aL, CjCas9 2==83dS sl HEK293T AlEZS ALE3Th. gDNAS A7) AlEZZRE F=H8a 3 9 284
< TSI NHEJ-wi7) Q1= sgRNA Aol ]3] fr=® thFsh sjde] =dniels glsiqivt. 2o
SpCas9-sgRNA& CDS 2 7 %A 59 BFoA ZAaA dde F=3th(E 1). 54 CjCas9-sgRNAIA 30 -
40% U=le] frEgs FASATH(E 2).

A 2. Fuk SA} AFE (Schwann-like cells)®] §#A 2

H]% QI M A sgRNAZ <13+ 322 <d EdWHolE FQl5iiAnt, o]# 3t T 37} 7HkA| 3 (Schwann

)M = 7Fe@A = B33}, o]o FpRbA|Zo A PIP229] HaA s 2§14 22 a9s FAE] 9
&, 7k FAF Al3EQ sNF02.0 AlEZ o] -83}o] Splas9-sgRNA & 32 &Qlatith. Jurkat Al EolA 213k &3}
29l SpCas9-sgRNAS sNF02.0 A|Eo|A] wkE A3, xS & o AP BA4S 5 53 sgRNAd
o3 FdaA e 9dd NMEE Fels) E3], o4 AL 70 - 80%= CDSE FEZ S sgRNACl <&
PMP22¢] Z ¢l A ZE7L dojgo] FlHUrh( 4). ZTERE (TATA-box) -9 2 <A -Z2F XS 12 e
T T sgRNAS] FAEUYL 77} 31%, 59%9 IS FESIHT(E 3). FHEA, Feldd fHAe F8 =
Aol (S W, EGR =& S0X10-Z2F 92 & 3+ TATA-box7} E3HE 40 - 50bpe] ZHe AHA|= o] %
sgRNAS A 2|3 HuA o B AEO A HAEATH(E 5

AA 3, FHAZ FZ o] o3 PMP22e] #d =4

S IAQL sgRNACK o] &k PMP22 o] ®WistE H7hstr] flal], Rt fAF AEE RBShAl7 AL, qRT PCRE =333}l
th. 2 A3, PHP22E FAsHE UIREY sgRNAZF &34 o2 PIP229] 2ES AdstdtH(E 6). T sgRNAS
o] 48 A% Cas9ut AHz|ak ulztol H]s] PMP22e] wEo] 30% A% A4S, olF ngNA% o]-&3 A9
PMP222] & o] 50% B 7HAsttt.

AN 4. FHHAFE (Schwann cells)d] §AA 7

ShAl b FALF MO A] PMP229] ”Lsﬂxﬁﬂ 29 fAR 22 aRE 21 F, Axr FHbM E (human primary

y

schwann cells)ollA A A7t FA8F @35 YeEl =4 &Aslith. 27 FukAlEe] 217 PMP22 A9

7k 4 5918 Splas9-sgRNAS ©]-83te] 4 F-9lo] me <ldl Wws AFsqct. 1 A, PMP22 iAo

TATA-box, &A R &3t LS EAsE tIFE9 sgRNAOIA EH F-9o A2 W=7 A IRAIFHAHE
1]

7a). EE, TATA-box, QMM E 27 HH3H= o]F sgRNAZ o] & AFol=® £ Al U=
o7 °J7-]a] A@A 9 B R CE FEs} o= M FHEHE sgRNAE ol 838 w4 7917
FAFAIL(E 7c), olwl, dETO R APOC3E FA 8= sgRNAS AHE-SHolT).

oj¢} tlEo], ZF A F-9'8 SpCas9-sgRNAZF PMP22 F-#ke] & ZFAE of7]ste=A] EQlstr] $1al, oRT-PCR
S FYsYE. PMP22E kAol Rk wpREE GAle A AAREZ] wiEe],  QAXE FpubAazo
Nrgl(Neuregulin-1)3} dbcAMP(dibutryral cyclic AMP)E ¥ &3t 2 I #3) AsAAE 74 FoF s}
Sk, 2 A3, Nrgl 2 dbcAMPE A E8HA] &2 ML s A2k Aol 9 n] F7lE PMP229] &S &
Ak, Wi, ZF 14 F9 SpCas9-sgRNAE Ak A9-ol= 4 ~ 692 F2¥ PMP229] #HdS gIskal
b ol 7 ¥3 H-98 Splas9-sgRNAC 2]3F PMP22¢] 7} %7 F-9] wdo] u}2 PMP22¢] &d A= ¢

o JFET(R 7b).

Al 5. 1%k PMP22 #-7AFe| TATA-box #-9E F#3}i= CRISPR/Cas9s ©]&3 PMP229| &3H 3l Ho|3 %
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[1628]

[1629]

[1630]

[1631]

[1633]

[1634]

[1635]

[1636]

[1637]
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@4 a9(in vitro)

oA 23 dE TATAbox H915 EAHe: seRVA F ¥ AW EEE Rolw MIA-boxE EAT 4 s
sgRNA_TATA_Sp#1(©]3 PMP22-TATA sgRNAZ 7] A3 & X 2l HEA 2 (human primary schwann cells)el
Al Ak, AzE FrRkA Eo] sgRNAS Cas9 @M AS X3l RWP BgAE A=Yt 9dS F=sdd
(% 8b), B § AAA BAS E& AA o9 F 89.54+1.39%7F 217F PMP22¢] TATA-box H-$Joll A urAla)
e FAsAT(= 8h).

WE3E, PMP229] TATA-boxeoll FAE SHol7} PMP22 3] 2d ZaE of7|ste=x] &#Qlsly] $18)l, oRT-PCR
g el PMP22v= fbAlEel E3h wiAE dAlelA dALE Y] tqhoﬂ A7E FpRbAIE ]

Nrgl(Neuregulin-1)¥} dbcAMP(dibutryral cyclic AMP)S ¥ &3sl= 2 g8z 23} /‘1011}'— 74 %OJ 23

Ak, 2 A3, Nrgl 2 dbcAMPE A 2|84 g2 Aol Hlad]l A2 st MEolA 9w F

sAth. W], PMP22-TATA RNPE o] AHe|dk A%, 69 =% PWp229] &l

CRISPR/Cas9el ]38k PMP229] TATA W& o] w2 PMP229] I3 A2 3 Ao=w AR E 8h). 23} 45

Zko} AAVST % RNPE &7 A2l tiZatoll A PIP22 Frdxte] whd el xfols &olg 4= glolt).

M

o
oL

£o i fo

PMP22-TATA RNP2] Eo]A& 3Q15}7] &, in silico 7IRF L -}l A& F3313v). ¥4
3 in silico Aol o3l &lE X- A R|olA] AJEA o H&E(FaHe He =
ol QA FAUTH(E 9). In silico 7]¥F LI-ElAl EAo] AFGHE HITY £ J7] wiFEd, ¢
Digenome-seq(H S A 2 AA| Alx A|EA 7|dF -7l BA)S kgt 2 A3}, in vitroolA
PMP22-TATA RNPoll sl kel 97§e] Q2-ep7l A& & = SUATH(= 10a, = 10b). spAIwt F4 H ~
AEE T3 AEA A7, A7 LZ-gA 9ol vAdA Qld Ed¥ole A T E 10¢).

wr e
2 & ol

=

ole]st A} PMP22-TATA RNPol| ©]3F PMP229] TATA-boxe] &4 = Eo]z] W o] <17} Fruka| Lol A PMP222)
Arpess 24

P
15 = e BolE.

Al 6. CMTIA w29 A CRISPR/Cas9-v| 7] PMP229] @A s]o] &g A" FHY QM &9

In vivoollA] PMP22-TATA RNPoll ]38t PMP22 AALZHS A|gslr] 98], (22 w29 HF Aoz gyrLoz
S24<] PMP22-TATA R\PZ A FYstAt(= 11). olu), hET O 2 Rosa26(mRosa26)S F23l= RNP &g
ﬂi.@ﬁﬂ@q.m%w%IND“b]WW%MMIWW:6%%®@ n9-~9o] A2 & A7 (ipsilateral) o=

AUl FYste] deskdla, S8% I AL UlF ulZv(contralateral ) 0.2 AFESIITE. T 45 Fof
Jﬁ MO RHYH As DNAE ety 1% | AA4S &3 NP 5349 2380 Y 5&
71 A3}, mRosa26 RNP Z PMP22-TATA RNPE ZHzF A3t #A&x A7 2% 11% F=e <4 z_s_%
12). B3h, in vitro A¥et AX3HA A AH AEY HE 5 98.48+0.15%9] TATA-box &
(= 12).

o9} BlE-o], in vivoollA] TATA-box E¢1Wold] &3k PMP229] LA S F<lstry] Y&, R\PE A3 = 2

Ao AA FHF AACRREE FE3F mRNAY RT-PCR £4S& 4838 c}t. In vitro 23} FASHAl, PMP22
AR Aol tizatel vs) 38% 7HAashs st (= 12).

N

C&

w7} BHels| gl

PMP22-TATA RNPoll &J8l & Al7oA Z-el7l ZdAWHo| 7 BHASHA =R elst7] Y8, in silico 7]¥F X
-EMl A4S st 2 Ay, nhg2 AlEdA] 3bp W2l o] S EFFehs L EZ-ERAle] 87 E1¥ %)
(% 13a), T4 9@ A 1% T3P+ A3}, PMP22-TATA RNPES A g]dk A7 (ipsilateral)olA AAA o] H]

e e Y Sd¥ols FAEA U= 13b).

mmf

HF

PMP22-TATA RNPell ©]&F PMP22 AAFe] 7H47} demyelinations 2He = JEA Al&&l7] 918, PMP22-TATA RNP
W= mRosa26 RNPE A 2]3hk (22 w929 FHIF AAE 4539 semi-thin cross sectionsdte] toluidine-
blue(myelin @A) E2 QA3ATE. ES, g-ratios F43H7] Hdl, axon AZEH fiber(myelins XT3
axon) 2173E& 43T, I A3, PMP22-TATA R\PE 83k Aol d FAL myelin A|E7F dA4ES &
o1k &= QYTH(E 14a, = 14b). TIE9], mRosa26 RNPE 2|3+ thxoll M]3 PMP22-TATA RNPE =23t 72 $
2 AAE A= axond F7F ZoldS WASYU(E 14a, &= 14b). thERTH(2.6%, p<0.01)o] H]&l PMP22-
TATA RNPE A 2]3F A7 (16.5%)004 Z o] 6um o]4el 2 myelinated fibere & 33 A7l & 98
o A54 GYE HolEr),

_>4_- JlN‘
m
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[1638]

[1639]

[1640]

[1642]

[1647]
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Myelination®] 28} A A R3] MAEHAT=E AL 7dste, 7 259 7] e 22995 A}
331tk 2 A3}, mRosa26 RNPE A2 thzaro] W3] PUP22-TATA RNPE A2l Aslwe] #aE oA 7
% (motor nerve conduction velocity,

A 9 XA (distal latency, DL) 2 Z713F 9% AF Ax &
NS Fetdan(e 15), ol dk A3 PMP22-TATA RNP A 2|3t A7 olA myelin 571 2 axon®] #79 Z
Zhll -gEE Ado|t). Hg, PMP22-TATA RNPE A Egk AAdA 53 &5 &% 79 (compound muscle
action potential, CMAP)Q] FZo] 43| T7lsl= AL Qs oer (X 15), o= & Ae} A5,

PMP22-TATA RNPell o3t x=8}4 ul 7] Ae|dta e a3E zctete], Rer= AP0 R whg-2of o|F
&5 (locomotor behaviour)S ®A3IAch. 2 A3, PMP22-TATA RNPE A8k vl$-2(11 - 1653 )7} mRosa26
RNPE A Elgh uh9-2~(11 - 165%)d vlal] o o8 Folde AL RISt (= 16a). ESH, MP22-TATA RNPE
A gk uh$-227F mRosa26 RNPE Al gk nf-§-20 H|3] o] F7HE S ASIUTHE 16b).

o}i J

ol#3t AEL CMTIAS e PMP22¢] & 93 demyelination® 7|4 = X #3}7] $13F PMP22-TATA
RNPE] A &% ﬁﬂ% o),

welA], Ao AFEe E3 PMP22e] TR RE RS Ao Z 3= (RISPR/CasdS o] &3t Mpgg,] 13 7] 5]
G35 HofErh, Egh, 022 vhe29] Fa Ao mo] 2R A Q1 PHP22-TATA RNPO] H]ufe]e| 2 xeo] PMP22
e o) of7|= & demyelination¥ #aEE A4 2 AW ndFES MAAE F 913% HojEr.
8RR PMP229] ZAAAF H-99] CRISPR/Cas9 w7l W& S CMTIA 2 demyelinating neuropathiesE H.o|+=
2 Aol A8E 3 £ o]l € vka AlsET.
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<210> 55
<211> 22
<212> DNA

<213> Homo sapiens
<400> 55

ttgcatagtg ctagactgtt tt

<210> 56
<211> 22
<212> DNA

<213> Homo sapiens

<400> 56

- 134 -

19

19

19

23

22
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gggtcatgtg ttttgaaaac ag

<210> 57
<211> 22
<212> DNA

<213> Homo sapiens
<400> 57

cccaaacctc ccaacccaca ac

<210> 58
<211> 22
<212> DNA

<213> Homo sapiens
<400> 58

actcagctat ttctggaatg ac

<210> 59
<211> 22
<212> DNA

<213> Homo sapiens
<400> 59

tcatcgectt tgtgagctcce at

<210> 60
<211> 22
<212> DNA

<213> Homo sapiens
<400> 60

cagacacagg ctttgctcta gc

<210> 61
<211> 22
<212> DNA

<213> Homo sapiens
<400> 61

caaagcctgt gtctggcecac ta

<210> 62
<211> 22
<212> DNA
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<213>

<400>

Homo sapiens

62

agcagtttgt gcccactagt gg

<210>

<211>

<212>

DNA

<213>

<400>

63

22

Homo sapiens

63

atgtcaaggt attccagcta ac

<210>
<211>
<212>
<213>

<400>

64

22

DNA

Homo sapiens

64

gaataactgt atcaaagtta gc

<210>

<211>

<212>

<213>

<400>

65
22
DNA
Homo sapiens

65

ttcctaatta agaggctttg tg

<210>

<211>

<212>

<213>

<400>

66
22
DNA

Homo sapiens

66

gagctagttt gtcagggtct ag

<210>

<211>

<212>

<213>

67

20

DNA

Artificial Sequence

<220><223> primer

<400>

67

22

22

22

22

22

SIEdl
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cacagggcag tcagagaccc

<210> 68
<211> 20
<212> DNA

<213> Artificial Sequence
<220><223> primer
<400> 68

gcaaacaaag ttggacactg

<210> 69
<211> 24
<212> DNA

<213> Artificial Sequence
<220><223> primer
<400> 69

agactcccge ccatcttcta gaaa

<210> 70
<211> 24
<212> DNA

<213> Artificial Sequence
<220><223> primer
<400> 70

aagtcgctct gagttgttat cagt

<210> 71
<211> 19
<212> DNA

<213> Artificial Sequence
<220><223> primer
<400> 71

cagtgaaacg caccagacg

<210> 72
<211> 20
<212> DNA

<213> Artificial Sequence
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<220><223> primer
<400> 72

aatctgccta acaggaggtg

<210> 73
<211> 24
<212> DNA

<213> Artificial Sequence
<220><223> primer
<400> 73

gagggaatgg ggaccaaagg catt

<210> 74
<211> 24
<212> DNA

<213> Artificial Sequence
<220><223> primer
<400> 74

tcatgtgggg tgatgttcag gaag

<210> 75
<211> 23
<212> DNA

<213> Artificial Sequence
<220><223> primer
<400> 75

agagcagctg acctgaggtc caa

<210> 76
<211> 24
<212> DNA

<213> Artificial Sequence
<220><223> primer
<400> 76

cccaagggta gagtgcaagt aaac

<210> 7
<211> 24
<212> DNA
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<213> Artificial Sequence
<220><223> primer
<400> 77

gcatcctage tcatttggtce tgcet

<210> 78
<211> 24
<212> DNA

<213> Artificial Sequence
<220><223> primer
<400> 78

gagaggattc ctcatgaatg ggat

<210> 79
<211> 24
<212> DNA

<213> Artificial Sequence
<220><223> primer
<400> 79

accaaacact acacttggtt actg

<210> 80
<211> 24
<212> DNA

<213> Artificial Sequence
<220><223> primer
<400> 30

ctcccactag caattttaaa gtct

<210> 81
<211> 24
<212> DNA

<213> Artificial Sequence
<220><223> primer

<400> 81

gaatgttcag cacaggtttc cttg

<210> 82
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<211> 24

<212> DNA

<213> Artificial Sequence
<220><223> primer

<400> 82

ggtcaaaagg agctccatat ttga

<210> 83
<211> 24
<212> DNA

<213> Artificial Sequence
<220><223> primer
<400> 83

caggacaccc atggccaaat ccag

<210> 84
<211> 24
<212> DNA

<213> Artificial Sequence
<220><223> primer
<400> 84

cagagcctcc tgcagggatg tcaa

<210> 85
<211> 24
<212> DNA

<213> Artificial Sequence
<220><223> primer
<400> 85

gcctgccaag gtgactctca tcta

<210> 86
<211> 24
<212> DNA

<213> Artificial Sequence
<220><223> primer

<400> 86

- 140 -

24

24

24

24
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tgcccagget gatcttgaac tcect

<210> 87
<211> 24
<212> DNA

<213> Artificial Sequence
<220><223> primer
<400> 87

cccagagtta agaggttctt tcct

<210> 88
<211> 24
<212> DNA

<213> Artificial Sequence
<220><223> primer
<400> 38

gaagctactc cagtgcaact agct

<210> 89
<211> 23
<212> DNA

<213> Artificial Sequence
<220><223> primer
<400> 89

acgcagtctg ttctgtgcag tgt

<210> 90
<211> 24
<212> DNA

<213> Artificial Sequence
<220><223> primer
<400> 90

aggccttccc aaggaagacc ctga

<210> 91
<211> 24
<212> DNA

<213> Artificial Sequence
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24

24
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24
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<220><223> primer
<400> 91

gctgatcact ggccaaatcc agcet

<210> 92
<211> 24
<212> DNA

<213> Artificial Sequence
<220><223> primer
<400> 92

gggaaacaat gggatcaagc tgca

<210> 93
<211> 24
<212> DNA

<213> Artificial Sequence
<220><223> primer
<400> 93

gceectttgt aagttgagga gceat

<210> 94
<211> 24
<212> DNA

<213> Artificial Sequence
<220><223> primer
<400> 94

ccctetacct ctctcaatgg gett

<210> 95
<211> 24
<212> DNA

<213> Artificial Sequence
<220><223> primer
<400> 95

cagacaagca aatgctgaga gatt

<210> 96

<211> 24
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<212> DNA

<213> Artificial Sequence
<220><223> primer

<400> 96

cctgtcatta tgatgttcge tagt

<210> 97
<211> 24
<212> DNA

<213> Artificial Sequence
<220><223> primer
<400> 97

ccagagttgg cctcctacag agat

<210> 98
<211> 24
<212> DNA

<213> Artificial Sequence
<220><223> primer
<400> 98

gtggatgccc cactactgtt catt

<210> 99
<211> 24
<212> DNA

<213> Artificial Sequence
<220><223> primer
<400> 99

tacccaattt gccagtctgt gtct

<210> 100
<211> 23
<212> DNA

<213> Artificial Sequence
<220><223> primer

<400> 100

accaccaggc ctgccctaca aga

<210> 101
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24

24

23
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<211> 24

<212> DNA

<213> Artificial Sequence
<220><223> primer

<400> 101

tgtgaatttg atcctggcat tatg

<210> 102
<211> 24
<212> DNA

<213> Artificial Sequence
<220><223> primer
<400> 102

tacagacaag cagatgctga gaga

<210> 103
<211> 24
<212> DNA

<213> Artificial Sequence
<220><223> primer
<400> 103

cagtcaacag agctctaacc tcct

<210> 104
<211> 23
<212> DNA

<213> Artificial Sequence
<220><223> primer
<400> 104

agcacctggt tgcacatcaa ctt

<210> 105
<211> 24
<212> DNA

<213> Artificial Sequence
<220><223> primer

<400> 105
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24

24

24

23
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catgtggtcc ctgaacgtga atga

<210> 106
<211> 23
<212> DNA

<213> Artificial Sequence
<220><223> primer
<400> 106

gtctgteget tgecctette tet

<210> 107
<211> 24
<212> DNA

<213> Artificial Sequence
<220><223> primer
<400> 107

atgcagggcc tctagaccat ttca

<210> 108
<211> 23
<212> DNA

<213> Artificial Sequence
<220><223> primer
<400> 108

ctcagccctt tgtgcactca cct

<210> 109
<211> 20
<212> DNA

<213> Artificial Sequence
<220><223> primer
<400> 109

tgcacatcgc aaacatttcg

<210> 110
<211> 20
<212> DNA

<213> Artificial Sequence

<220><223> primer
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23

24

23

20
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<400> 110

tgggtatcge actgtgtcag

<210> 111
<211> 20
<212> DNA

<213> Artificial Sequence
<220><223> primer
<400> 111

aggttcacat ggcttgtggt

<210> 112
<211> 20
<212> DNA

<213> Artificial Sequence
<220><223> primer
<400> 112

atatctgaaa tgcccgcagg

<210> 113
<211> 20
<212> DNA

<213> Artificial Sequence
<220><223> primer
<400> 113

tgcacatcgc aaacatttcg

<210> 114
<211> 20
<212> DNA

<213> Artificial Sequence
<220><223> primer
<400> 114

tgggtatcgc actgtgtcag

<210> 115
<211> 20
<212> DNA
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20

20

20

20

20
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<213> Artificial Sequence
<220><223> primer
<400> 115

tctttaaagg ccttatctcce

<210> 116
<211> 20
<212> DNA

<213> Artificial Sequence
<220><223> primer
<400> 116

ttctgettga gaattcatcce

<210> 117
<211> 20
<212> DNA

<213> Artificial Sequence
<220><223> primer
<400> 117

ctcctaatct ttcacttagg

<210> 118
<211> 20
<212> DNA

<213> Artificial Sequence
<220><223> primer
<400> 118

caaagcctgg tataacatag

<210> 119
<211> 19
<212> DNA

<213> Artificial Sequence
<220><223> primer
<400> 119

tcacttcgag catctgtgg

<210> 120
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20

20

20
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<211> 19

<212> DNA

<213> Artificial Sequence
<220><223> primer

<400> 120

ccaaatgaca ggctgagct

<210> 121
<211> 20
<212> DNA

<213> Artificial Sequence
<220><223> primer
<400> 121

agcaggaagt gaaggctaag

<210> 122
<211> 20
<212> DNA

<213> Artificial Sequence
<220><223> primer
<400> 122

atgtaacgtg gcaactctgg

<210> 123
<211> 20
<212> DNA

<213> Artificial Sequence
<220><223> primer
<400> 123

gtgttgctct cgtcaattag

<210> 124
<211> 20
<212> DNA

<213> Artificial Sequence
<220><223> primer
<400> 124

aggtgttgta catggagaag
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20

20

20

20
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<210> 125
<211> 20
<212> DNA

<213> Artificial Sequence
<220><223> primer
<400> 125

tgtgagccac catacccagc

<210> 126
<211> 20
<212> DNA

<213> Artificial Sequence
<220><223> primer
<400> 126

cctgcagtcc tttgeggatce

<210> 127
<211> 20
<212> DNA

<213> Artificial Sequence
<220><223> primer
<400> 127

tcgctgecag tataacatgce

<210> 128
<211> 20
<212> DNA

<213> Artificial Sequence
<220><223> primer
<400> 128

aactccagtc tctagactcg

<210> 129
<211> 20
<212> DNA

<213> Artificial Sequence

<220><223> primer

- 149 -
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20

20
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<400> 129

aatagtttga cgttggagcc

<210> 130
<211> 20
<212> DNA

<213> Artificial Sequence
<220><223> primer
<400> 130

actcccaaca tgttctectg

<210> 131
<211> 19
<212> DNA

<213> Artificial Sequence
<220><223> primer
<400> 131

atcatcgctc acagagtcc

<210> 132
<211> 20
<212> DNA

<213> Artificial Sequence
<220><223> primer
<400> 132

acgactgcag gatcttaatg

<210> 133
<211> 20
<212> DNA

<213> Artificial Sequence
<220><223> primer
<400> 133

tggatggagg ttgggaatcc

<210> 134
<211> 20
<212> DNA

<213> Artificial Sequence
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20

19

20

20
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<220><223> primer
<400> 134

ttgaggcagc agcactctcc

<210> 135
211> 19
<212> DNA

<213> Artificial Sequence
<220><223> primer
<400> 135

agtctatcct agcagctcc

<210> 136
<211> 20
<212> DNA

<213> Artificial Sequence
<220><223> primer
<400> 136

actgagacca gataatgcag

<210> 137
<211> 19
<212> DNA

<213> Artificial Sequence
<220><223> primer
<400> 137

aagagatgcg agttgttcc

<210> 138
<211> 19
<212> DNA

<213> Artificial Sequence
<220><223> primer

<400> 138

cctcttctac tctgagtgg

<210> 139

<211> 20
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20

19

19
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<212> DNA

<213> Artificial Sequence
<220><223> primer

<400> 139

acctggttta tcacaagcta

<210> 140
<211> 20
<212> DNA

<213> Artificial Sequence
<220><223> primer
<400> 140

aacgtgaaca gaaggatttc

<210> 141
<211> 20
<212> DNA

<213> Artificial Sequence
<220><223> primer
<400> 141

atcactccat cagagtcagg

<210> 142
<211> 20
<212> DNA

<213> Artificial Sequence
<220><223> primer
<400> 142

tggctectte tattctctee

<210> 143
<211> 23
<212> DNA

<213> Homo sapiens
<400> 143

tatggaattc ccaagccccce tgg

<210> 144
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20

20

20

23
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<211>
<212>
<213>

<400>

23
DNA
Homo sapiens

144

ggaattccat atgagtcatc

<210>
<211>
<212>
<213>

<400>

145
23
DNA
Homo sapiens

145

cacagcctac actttgatta

<210>

<211>

<212>

<213>

<400>

146
23
DNA
Homo sapiens

146

tcaggagcat taagcatata

<210>

<211>

<212>

<213>

<400>

147

23

DNA
Homo sapiens

147

gaccacggtc catgaattcc

<210>

<211>

<212>

<213>

<400>

148
23
DNA
Homo sapiens

148

tgg

tgg

g88

tgg

agtatttgca gctgaacaaa agg

<210>

<211>

<212>

<213>

<400>

149

23

DNA

Homo sapiens

149
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atggagtaca gagagacata agg 23
<210> 150

<211> 23

<212> DNA

<213> Homo sapiens

<400> 150

aaagaatcaa tgcacagcca tgg 23
<210> 151

<211> 12

<212> RNA

<213> Streptococcus pyogenes

<400> 151

guuuuagage ua 12
<210> 152

<211> 25

<212> RNA

<213> Campylobacter jejuni

<400> 152

guuuuaguce cuuuuuaaau uucuu 25
<210> 153

<211> 9

<212> RNA

<213> Unknown

<220><223> Parcubacteria bacterium

<400> 153
uuuguagau 9
<210> 154
<211> 14
<212> RNA

<213> Streptococcus pyogenes

<400> 154
uagcaaguua aaau 14
<210> 155

- 154 -



<211> 25

<212> RNA

<213> Campylobacter jejuni
<400> 155

aagaaauuua aaaagggacu aaaau

<210> 156
<211> 11
<212> RNA

<213> Unknown

<220><223> Parcubacteria bacterium

<400> 156

aaauuucuac u

<210> 157
<211> 12
<212> RNA

<213> Streptococcus pyogenes
<400> 157

aaggcuaguc cg

<210> 158
<211> 11
<212> RNA

<213> Campylobacter jejuni
<400> 158

aaagaguuug ¢

<210> 159
<211> 34
<212> RNA

<213> Streptococcus pyogenes

<400> 159

uuaucaacuu gaaaaagugg caccgagucg gugc

<210> 160
<211> 38
<212> RNA
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<213> Campylobacter jejuni

<400> 160

gggacucuge gggguuacaa uccccuaaaa ccgcuuuu 38
<210> 161

<211> 22

<212> RNA

<213> Streptococcus thermophilus

<400> 161
guuuuagage uguguuguuu cg 22
<210> 162
<211> 24
<212> RNA

<213> Streptococcus thermophilus

<400> 162

cgaaacaaca cagcgaguua aaau 24
<210> 163

<211> 13

<212> RNA

<213> Streptococcus thermophilus

<400> 163

aaggcuuagu ccg 13
<210> 164

<211> 38

<212> RNA

<213> Streptococcus thermophilus

<400> 164

uacucaacuu gaaaaggugg caccgauucg guguuuuu 38
<210> 165

<211> 77

<212> RNA

<213> Artificial Sequence

<220><223> backbone sequences of SpCas9-specific sgRNA

<400> 165

- 156 -



guuuuagucc cugaaaaggg acuaaaauaa agaguuugceg ggacucugeg ggguuacaau

CCCCuaaaac cgcuuuu

<210> 166

<211> 76

<212> RNA

<213> Artificial Sequence
<220><223>

<400> 166

guuuuagage uagaaauagc aaguuaaaau aaggcuaguc cguuaucaac uugaaaaagu

ggcaccgagu cgguge

backbone sequences of CjCas9-specific sgRNA

- 157 -
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