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QAo Aol gla, olFeA EE FEEAYL 5 dor, A ¢ol, olaEeAehilolE, olaoh
o[, o} olAE, NS oliHlZ, dsteEd, B4 oxHz, Edd olxH, dustel=, obul, o EAje]
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o] 7}o]= RNAEZ AlgalH, EdMold =% 3lE DSBS At ole Ao w EdWHE xIsE A
] J-% T2

el AAS FHo 2N BEEH ~FHol FAE AAS, 4EA FAA 75s HYAIY
T OE dEA, B wHire FEE ¥E3EE Cotta—Ramusino Eo 9 Al WO 2016/073990% ("Cotta—
Ramusino”) &= ¥H "o]F Y7kA] A|2El"e] AHARA Cas9 Y7HA(S. d AW~ DI0AS e v 7lg U

Al Cas9) b Z23ste], 2719 gRNAE Al&ste Als AR Al=®lS 7[Astt, 3 [Cotta-Ramusino] 2] ©]
YU7kAl Al2'2 s o] o] wEH S Eel =l og @Al (offset)] HId AEe] wreH Tiee] 27)]¢]
Pt E FAAHY, 92 235t W3 (= [Cotta—Ramusinole] A% 5', TS 3' W] 715g)

= o5 7t #&ES AT, AfHoE ondle A A ded R FA oMEE T F

3
=
=3
AS
o}, 28l T & o ZA], Palestrant o ¢k A WO 2015/070083%. ("Palestrant", ¥ HAAd H=x= X
st )= Cas9E AAYSHE wEElLEle]= M Yol H43d gRNA("EA RNAZ A HE)E 7|AsH, ol &
U
o}
o

| %0 mlo 1C

K

L g So] AN upolels FAEY AEelq FAHOR WHRE Cas9ol AAH WAL FFseAl s &
ol’del F714 gRNAE Edteb= Al AR AlaFlel 2ekd 4 k. o3 et A8 Aldehs Aol
5 o

2 & WA Z1AE Al 28 Al A st

AR AL A HY A|AEL NHE] EE HDRY 22 AEZ DNA o]F7te k& wAYS 3] FHHE o=
7t =S A ¢ k. ol HAYEZS EF oﬂ% So] E&[Davis & Maizels, PNAS, 111(10):E924-

932, March 11, 2014 (Davis) (describing Alt—HDR); Frit et al. DNA Repair 17(2014) 81-97 (Frit)
(describing AIt-NHEJ); ¥ Iyama and Wilson III, DNA Repair (Amst.) 2013-Aug; 12(8): 620-636 (Iyama)(*
T HDR B NHE] A=E dwtaoz 7ol dwtdom 7jajs o] glt}.

A BY A2 DBl FAo Sl AgHAT, olelFt AxHe HHHoR o]Fstet e MY 5 W
M EE S £H AAE SAA SoladA e St ol His Ty oAF Sol, Tl

= bl
Ramusino]< 3 & 71g 27
H

i, 24 A9 el HH Al
B 71Ag.

54 T, Ae 18 Mg 9 B olFte gas o)l glol, A AES WIAIIAY &
A MNE Ee I 99 FHA 2dE wFEAAY. dE 5o, Aln HY A2ES DNAY AEgo = EA
AE e I 2dEs YA 7154 ZHdd §3E RNA-THol = wEEloAlE XS 4 k. d d2A,
RNA-7Fo| = & elobAdle AlEY goln|e G4 7153 Edle d4d(dE 59, §3h4E & dom, x43d
C-ti-A A3k fdell o3 A& = Uk, dAlAH FEEoMAl/Eolre 54 §3S FxE IFHE 79
[Komor et al. Nature 533, 420-424 ( 2016) ("Komor")J]ell 7] 2 o= Aw HAE A&

ay
9e A Casd(dCas9)sh 2 Aet BESHE, "AEDFHAMAE A5
ol EAjshe Qo) AL RS

Lo

= x4 C Cpf1¥} & RNA-7}ol=
= )= FReE o] WS A A5 ﬁgi 2 Aol ALEE T
E3A) RNA/DNA A = Q). Jhol= Bxe @R (dd EAE 238, o

= E%@‘(cﬂ%— £ %‘%ﬁgi olF7tetsloll o8] Mz AFEE crRNA
tracrRNAS} 28 shvp 23e], FAA o= 2709 N A E3HA F ATk Thol= #A B 19 i dFI}
i, d& Eo Fx=E x3EH A[Briner et al. (Molecular Cell 56(2), 333-339, October 23, 2014
(Briner), 2 Cotta-Ramusino]el]l AWFH o2 7]z=o] Qu}.

&0l "holE EA = AR o] Al E
FelotAlel Sol4 A (Es "#2
7hol= EA= RNA A} E
beo = ZWEE AdE) =

i
9 r_{ﬂ _]N

uhe|go} @ aiAlgroll A, 113 CRISPR AlZ=¥le UnbA o crRNAS] 3' G ol drAoln, 19} o]F7tehs 3
Aehe 5 49e E§ete ENA-28} crRNA(tracrRNA) 2 9]z A el AEAQ 5 FIS EFa= Cas9,
CRISPR RNA(crRNA) ¢} #2 RNA-7ol= pEelopAl @l d S ¥3hgity. dole] o2 ARA7]aat s A
of A gk, o3t o]F7hEre] Cas9/7hol= Ak HHAle] FAE Fxletar - o] el Aadk Ao oA
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th. 11§ CRISPR Alz=gle] 47 ol g A8wme, shvbe] u] A84 ool A, crRNA(TLE] 3' 2 o
tracrRNA(ZZ9] 5' &b o] 4719 FEE e =(dE E0f, GAM) "HIEZFEZ" = "IHA" AE Tt G
el o) crRNA 2 trachNA7} g G = 7 stel= RNAYl AFE & e Row wEAY. (B
T 2 WA FxE XFgHE T [Mali et al., Science. 2013 Feb 15; 339(6121): 823-826 ("Mali");
Jiang et al., Nat Biotechnol. 2013 Mar; 31(3): 233-239 ("Jiang"); % Jinek et al., 2012 Science Aug.
17; 337(6096): 816-821 ("Jinek")]).

Zhol &= A=, THEARIAl e EEARIA] @ o] = MEe As Je DN M 2 %
A Ad e 14 =dglel $dd] e FEHoz AuAQd "viAst =ud"e ¥sheith. 343 =vle
At glo] "IholE ME"(E HAHAMe FxE EFE = w3 [Hsu et al., Nat Biotechnol. 2013 Sep; 31(9):
827-832, ("Hsu")1), "AEA " (E&[Cotta-Ramusino]), "] " (&3 [Briner]) ® Idwo=
"crRNA"(E [Jiang]) & EFrate], @l vtk WA oR AAET. AF WAl Aduglel, BAE =Wl
A o® 1070 WA 3079 wEHE|E dolola, 5 FAdelA, 167] WA 2479 wEHEE A
o] (dE Eo], 16, 17, 18, 19, 20, 21, 22, 23 Tx 24719 FEFU QEle]= Zo])olar, Cas9 7lo]= EA}9
95" dek e 2 F9, Cpfl 7tol= #Ake] A9, 3" 9Y e 1 £ txﬂfﬁ‘:}.

3} el o]_ﬂoﬂ JholE BExl= B

o ] &
A/ Cas9 H3HA A e &4 %‘2‘%}% = F 91% BP??J Elﬂl%% E%f‘z}ﬁ}. oﬂé—
-

)

O % O
ofN ml (1 4
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o

\I

N

o

A A o XLZE ¥35+= F3&[Nishimasu et al., Cell 156, 935-949, February 27, 2014
(Nishimasu 2014) @ &3l [Nishimasu et al., Cell 162, 1113-1126, August 27, 2015 (Nishimasu 2015)]).

Al 2 A2 AR Ty 7, Casd 7Fol= A= S3-02 AAUlA FEdolAl & #Hodst= 270
ool F7HH olFrte J9E EFSHAIRE, AT HtEA] TagEkA] @e AL olYrh. (9
[Nishimasu 2015]). A2 ARA ZHcle 3' HE F99 A1 &7 FZ= "&9 =dAd"(EF3[Cotta-

Ramusino]), "&7] FX 1"(&3&[Nishimasu 2014 % 2015]) % "X A(nexus)"(F3[Briner])&EA th&F3}HA

]7—‘]515} sty o) FUHA &7 B Fe detygoe= Jlolm x4 3" o 9o EAlsta, 1 e

Zol| e} thFstar: S, T A2 gRNAE %@”—. 2 2719 3" F7] FE(HE REE WA o] FUteS X FHS
-

i

C 3 0l 2] FE 2E)E B, S ohfAfs B e FE A Sh(F M08 B0 £ 79
et Fo we AASGE wEE F7] FE PR O% AuHon sl B4 T2)9 A7 B
Briner]ol A% o] Sit}.

Qe

Aw=dt 71AE Cas9st A AMEsl7] gk 7hol= Eatel]l S FAARE, o] Aol disf 714" A 957 %
2ol Al o]t Ttol= BAE AFEShE thE RNA-7hol& wEE oA EAR QA Y S EJATHEE S5 @
AFAY v E 4 9S). dE 59, Cpfl("Prevotella @ Franciscella 12%-E2] CRISPR") tracrRNA7Z}
758 87t fle RNA-7Fol= FEdolAZA < MEFHAJT. (B HAAMA Hz2 ¥IFe &3

—

Zetsche et al., 2015, Cell 163, 759-771 October 22, 2015 (Zetsche 1)]). Cpfl Al AF A€o A A&
gk Trol= #X e ditA o xAst EHQl P ARA Edcl(ditder "dE'R AAE)E
ghob. wgk, Cpfldt &7 ARESl7] 93 Zhol= fAbellA, A3t =9l Cas9 7hol= #xbo} #He &
ZIAE upe} o] 5' dhtho] oy 3 Wk e I Fd FAFoR EXgte ol fosloF k(A
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«
=3
=
1%
as)
=
_>’,

2l A AdEE= < 44 RNA 7P°1 “’"éﬂﬂ"}xﬂ T O2RH Trﬂﬁo}ﬂur 8% %= RNA-7Fol =
FelobAlst A AFEsh] % Thel= EA4E 23S 4 QU

w3} ol7E sJol = )

2 ALY B4 Fdde, dE 59 ¥ wEIQEIE g8t dAS B wap AZH Jlel= EXe] &
sk Aok, Adrlel Z1A1E upel Zo], A4 A= Trel= B F7] FEX Fx Y EAF & . 4
FAdoA, 7Fol= A= EEs

A5 FH oA, TER Tlo]= BAkE 54 3T o=
43} vl Ad;

A1 e 7] MY

Al dA A E;

A1 AR &7 A4

S ¥l Al 7bol= BAF v,

H w2 QElol= sty A4,

A2 AF &7 AE;

A2 A AE; 2

A2 a5 &7 A4

S Xk A2 Jlel= #2F v

S ¥ghsiy,

(a) A1 3HF- &7] AE9 Hojx stue] wEH el A2 3H5 &7] A 499 wEdEel=e 4718S
gAstar, (b) Al A &7] 49 Holw st wEHUQElel=s A2 AR &7 Ade wEuElel=e}
Q7S PAeit,

A5 FAdolA], 7tol= A= Al D A2 A E7] AE Alold HERFEZ ANES XA gerh. dF
TE oA, xﬂl “—‘/“i A2 A =7 AES ) WA 22701C3sks x23) e o FEIHLEe=E
xEsith, A5 FdEd A, Al R/EE A2 G E7] AES U WA 2271 (dskek 23 o] 9] wEE SE
ﬂE%mEQ%G é FadelA, A1 L/E= A2 GEF =7 1eM4ﬂ =2 2270 (PFeket 23 9]
S el =g xSt Ay FA A, Al D A2 G =7 AE 87H WA 2270 (PFsket E3h)e] 49
FEE Qe =8 F3atl, AR FaAoM, A1 2 A2 AR 7] 4DE 1270 WA 2270 (FEke E38) e ¢

A5 G A, 7tol= EA= Al B A2 Thel= w2k T Apole] o]F ke Aol 32 AR AU (AG)
£ 2709 Al Jhel= B @ Abole] o]F e gAde] AG W) AL o= dth, A¥ FHAANA, (i)
Al 2 A2 AF F7] AL 2 (1) A1 2 A2 35 F7] AL 742 Alelel 50%, 60%, 70%, 80%, 90% Ex
95% 23] 718 RS 5HORE s Al B A2 Thol= &4 T Abole] olFvte A AGE (i) H
(ii) Aelel 50%, 60%, 70%, 80%, 90% FE+= 95% w|wke] 9471 FAHES SH o= st ols7ie dAH9 AGET
[SRES=

o 1

d
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A5 T ol A, 4 7hol = A s}t
' B1
5 (N)CJV\NV-O fe)
Rg‘
N
ﬁo
B,
(0]
0 Ry

3" (N)¢ o)1,
N)e B (N) o] ZH2te] N& 5fHAoR, 77 5yA o2 XAFHo A HE AF
22X oA HOlE A, E|QEAX ol HOE A4, B ¥AYRoln|HolE
QEfI=(E)d AZE wEULEOE A, Aedos WygE wEElEol=
N &= (NS 5" Fol] AFrRAo|AY FEAoR Jrdola, 19
cE A4S 20 o]do]ar;
= A 20 ool aL;
R B (= ICRS RS S I e R BT
By R Bz 77 SHA SR ]|,
2o Ry 2 Ry'E SHHOR H, OH, 2FQ=7, 28, HE%W N, SH, S-R'
EPAoR Hoy| e dZV|ela, ¢V A¥der XFE ¢ Qi
Z}zpe] s = YA oR NARUAHZE AA, XAXRE|QYOE AF
SEATwOAEHOE 4, B EATZolu|golE d4S& Yehit
AN FEdA, (N), 2 (NS o]F7te G2 & 40 dAE HES 2330
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[0256] (¥ 4]
N 2 (N)eS] G ME AL
SEQ ID NO. Me
1 GUUUUAGAGCUAG
2 AUAGCAAGUUAAAAU
3 GUUUUAGAGCU
4 AGCAAGUUAAAAD
3 GUUUUAGAGCUAG
6 CUAGCAAGUUAAAAT
7 GUUUUAGAGCUAUG
8 CAUAGCAAGUUAAAAU
9 GUAUTAGAGCUAUGCUGUUUU
10 AAAACAGCAUAGCAAGUUAAUAU
11 GUAUTAGAGCUAUGCU
1Z AGCAUAGCAAGUUAAUAU
13 GUUUUAGAGCUAUGCUGUUUU
14 AAAACAGCAUAGCAAGUUAAAAD
15 GUUUUAGAGCUAUGCU
16 AGCAUAGCAAGUUAAAAA
17 GUUUUAGAGCUAAAG
18 AUUUAGCAAGUUAAAAU
19 GUUUUAGAGCUAA
20 UUAGCAAGUUAAAAU
21 GUUUUAGAGCUAAAGGG
22 ACCUUUAGCAAGUUAAAAT
23 GUUUUAGAGCUAG
24 GUUUUAGUACUCU
25 AGAAUCUACUAAAAC
26 GUUUUAGUACUCUGUA
27 UACAGAAUCUACUAAAAC
28 GUUUUAGUACUCUGUAAUUUUAGG
29 CCUAAAAUUACAGAAUCUACUAAAAC
30 GUUUUAGUACUCUGUAAUUUUAGGUAUGA
31 UCAUACCUAAAAUUACAGAAUCUACUAAAAC
[0257]
By B
2 N /\?RQ'
27 ¥
V\/\%L“p\/\%‘( (N)q
(N)p
\ N
\Ne
\
e
Y,
(8ds /
\\N—---N
|
(N----N
feeh
[0258] dw FEAA el= BAE s 5o R £
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[0264]
[0265]
[0266]
[0267]
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S=50] 10-2758180

By
o>\ 37 \&
Ry

i
)
5' (N)m/ \(N)n 3 011

N, By, By, Ror, Ry', ©H#, E VYN = 3]0 Aold wpe} Tar;

NN ERHoE 2l duy FEAeEels, Augor faAFel o 914 Y 249 3
B4 RS =S ek

p R at 27 HYHOR 5 0 A 6T Fa)olw, prat A5 0 A 6(FFHFE EF)ol

uE A% 2 A 22098 Eghela;

s& A% 1WA 100338 £3)ola;

xE A% 1A 3(she 3hela;

vE x® 2T, A5 3 A s(dere 2gela;

X4"‘ 15 o]/\lo]jl

8
rlo

ne A% 30 o] Aolr).

A FEdelA, (N--N), 2 (N-—N)= 370 o] wEd o= Fd3 IS x3dehA ek, 4
Tl A, (N-—N), & (N-—N) = 47 o) w2l QBte|=e] Fd7 MIdS 2384 =k, 45 734
olA, (N---N)y&= N'UUU, UN'UU, UUN'U %=+ UUIN' MEs 238k, (N-—-N),& U0 AEE 233k, N'=
A, G e Colth. dF F@deA], (N-—N)s+= UIUU A
-

UUUN' MES x9bsta, N'& A, G e Colth. 4y
A5 el M, N'= Colrt.

g5 %33, (N-——N),&= N'UUU, UN'UU, UIN'U =&
ool A, N'&= Aot dX F&Ao A, N'&= Go|T}.

AR FF oA, 7tole ExE= S oA A EE S, of9#H$2 Casd Al AEl] ALEEE GRNASE 7|Wlo =
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[0359]

[0360]
[0361]
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[0363]
[0364]

[0365]

[0366]

[0367]

==0dl 10-2758180

oin

2 BAEQ WYL slolm Exbe] 3 wte] ZA o AHEHE T (dE Eof, 171 uiA 1071,
1070 WA 2070, w3 2570 WA 200709]) obEld(A) Z71e] H b s, Zgoldld FFEA(HE B
o, E. F&o](E. coli) ZEIWTHFED)E AHES 38ty 5 G247 T4 5¢ A #E 7tol= Exfd
HA7re 4= Q.

7bol= RNAE 3' WE U oA MPAR & Ak oF Fol, U dns 2o we stol=2as]E o)
Slel=rl % AL, FAol elus wels AR, hgel ANE ek ge MYH R ool A
T 4 Qa:
U
HO
TTO%
8 3

"' MR EA S WEE Edd o9l

3" W U gRAE ool AAE bkl o] 2'3' Alo]EE EAMo]Ed o WY

i
&
)
w

HO %

UM MPEA G M¥E edd 5 s
7Fol= RNAE, dE
a gkl & gle
o] 5-(2-ohM] ) E 23
oal AE 5 gle
2, o5 Bo] $-HER Folnil, T
& oiAE & et
54 7ddeA, 3-wdE EpIdeEe| =Tt tels e EE & gloem, dF 5 2' 0= H
‘ 3 F A, TR, S,

=
=
1= 3
b

R, RRE, o B0l 94, AolFad, ofd, ol=q, dHzold mi

SRRE, A Fol 97, A|FEA, ofd, ofzad, duzold Er g £ 98, obvlm(obrxi,
A% Eol M Srelrli, tlebdlolrli, @At 2d, cldojrly, telelojy]y, sl meleolrn, T3
HlZoldopr] i, i obrlnit) 4 91g); Ei Aohm(-ONEYE AdHE 2o o8 yAHt. 54 @
A, ExAolE MEE B AN /A vsh gol, AF Fo EAERE|QCIE (PN ]l o5

e A 54 TN, ThelE EAke] sl oo R LBl Es A7t HYHoR, dF 5o 2'-
F s 2'-0-v9, obel=a(4), 2'-F == 2'-0-", AEE(C), 2'-F = 2'-0-Hg, (), 2'-F =
T 2'-0-HE, EWR(D), 2'-F B 2'-0-v", Fobwal(6), 2'-0-mlEA el d-5-v e -2 e (Teo), 2'-0-M%
gop il (Aeo), 2'-0-MIEA N E-5-mEAE D (m5Ce0), R o5 9o 2FS T, 2'-7F W,
A7, 2'-0-ME, 2'-0-HZA Y, EE 2'-EF02 WS TFSAW, old ATHA = WAL W
FHA e TEHULEI =Y & A

7Fo]= RNAE 3 2' OH-7]7}, oS 59] C1-6 €49 E= C1-6 e Egdd 7lud o9&, $93 grnr o
o 4" Bk ddE 4 A= " AN S 2S5 Q). do)o] HAE Ro|AE]E AMEElY], o] %
7taE A = 9doen, A glo] Wed, =g, o2, Ei ofnk tu; O-oftm(ohi] =i, dF
o], NHy; ¢doln =, ggddoeln =, sEl2Alo]EY, ofHoln =, HolHoln = | ZelPoln| -, EE T
e Zoldolr i, odditjolyl, e FFohn| Y 4 ) 2 o :=dFAl EE O0(CHy) ok = (ohr] =

A& E°] NHy; &Zoju, tdoln, dH|ZAle]EY, ool tjolHoln | FHRolHoln, T
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[0368]

[0369]

[0370]

[0371]

[0372]

[0373]

[0374]

[0375]

[0376]

[0377]

SS50ol 10-2758180

gale Reldotn ) dedlitielyl, = Feohxed F UAH)E EFe
£ fdoolA], 7lol= Eae tsAtel 8 Wy wEHQEE(AE B9, EFAlelER; 2 "H7A
e e, oA FEF AH(GNA) (A S E9], R-GNA & S-GNA, gl AE FAFU A AHE ﬁﬂoﬂ sl
28 9ol o8 dAE), = Eds SHINA, BlRAE o-L-EdLoFgA-(3'—-2)ed 23] diA
;e zE 4 .
dukAl o7 | Jrolt FAbE AbAE EFEE 59 1EQ & 7] gRAE XS A1F WEE Tlolm 4
= A §lol, (A& B0, (), AdE(Se), B &7, 700, 4 5o, Wdd £ ofdld o)
R o] Ao tiA]; ol AR HIHEE 5o, AlolEFEIHY e Alo]Z2 Ao oF #E 9]
gA); FraY 18] FA(HE So], Alo]ZFERE £ 2aEe] 49 18 FA); gr2e 1y F(4
& 5o, E3 xax2olu|yo]E WS Zh= Qrelo|mrANE, YETE, WE, ACIF R, AtolF
2aAd 2 BREZYwe e I gBah Ee HIAAE Z2E, dF 59 69 £ 79 189 d4)S
EEE vk, T AR ®ele] tiFiEo] 2" fXle] FeEAT, 4" 9XE et TE P9 WIE
Atk B FEHoA, FlolE BAE 4'-S, 4'-Se T 4'-C-oln=HE-2'-0-Me WES ¥}
E4 FEHAo)A, Holxt FEHULECE, & Eo] 7-HolAl-oluinAl S FlolE Bl EQAA 5 . E
A FdddA, 0- 2 N-&Zsle FEHEE, dF Eo] No-WHE ottlals 7to|= Exle] EYPAA &
Atk 5 F@olA, TFole #Ae] FwIFHQEIE F Skt o] e HEIF US AT EE Ee] =ol ).
7hol= ®xte] FEUlLElo)lEs e TAXCAEE AAdA WMy E 4 ). o]#d WMy AN oA
HolE, XAZEEQOOE, E|QIAT o Ho|E, T IAX Rl HoE A4S F33 = Q). dF
TN, FEUQLE|EE EAXZE|QOE AAS T 19 <3 wEElEelte dA" 4 Q.
%ﬂi ZaEUf 22 Ao tidt WS FE el = tiE gl Wygd 5 JAY =5
2 wEderes wys 23E £ duh. o Bol, wdd TaFvdsHE AAe FIYere|=e
Zlel gk tﬂ?ﬁﬁr 23 F Ak, dF FHAA, 5 EE 3 FwEUlEEE IAXRE|Q0E dAS
e 19 9d FEFUQEIE(E)o] A4 2'-0Me HEE YRFFYEolE AV E ¥t}

RNA-7}ol= FE oA

2 AW S e RNA-ZFol = FE oAl A A ZE2 2 (RISPR w2 dokAl, ozdd], Cas9, % Cpfl¥
g oofdet 1EAH TrEHEMUr AR e wEHEokAE XN, ol AdHA et 7]1EH
omle A, RNA-7Fe| = rEElolAlE (a) 7hel= BAH(dE 501, gRNA)SF B3 A& (dE 5o, H@A s skaL;
(b) 7Fel= ®AH(el & 501, gRNA) o} S, (1) 7hol= EAH(dE S0, gRNA)S ®A st Zdclel] Jrgdd A

g2 AEgeR (i) a7ldA B% sl s "EREATold I REZY Ei PAPOR 245
= FH) AQEe mashs NG B4 God Agsta, Aedon AvsAL Wgshs radotzA Ao
Ak, vheo] eol dlAEE sk gol, RiA-Zhol= wrFelolAls AT vlolN, BAT P Foly Ei
A9 B2 FRFE AN RATbolE Frelolal el Wabh EAT S YA, 19 PAI Sy @ A
@ 240 98 490 ol GUAS S o el /TS 9Y Y RS Yo A4 Rl
= o E Agdtel, TAE F At AZE, Pd % 2B BE AQS olNF Rolth, ol ol
2,99 gAHA 2 @, §of RUA-Tol= rFelebals AwAel go=A olsislojok shvl, RuA-7hol= i
ZdofAlel ¢lole] 54 FA(E E91, Cas9 ol Cpfl), F(dE E°1, S. HLAML of S, o}f-#5-2) Ee
MBHelE Bol, AFe A o AFE A EE REE 2 A9 24 PN Sold o £4E PAIL 5ol 5)el
AR A ook e,

PAN NS 7 wFol slol= Bab EA wrjel(EE 2sol el Rl "EREAA A" Ah] T
a9 eAd WARRE EEdt. ZEssold Ads @, PAL AGEe Hold R-7hels drEelobAl/ 7}
o= wA 2Pl U EA 99 Ex AL Rolw

st RNA-7Hel = 3okl = PANTE 22 = 5} ,
%, Cas9e 7hol= Aol tin|ate], o dsl npel 3ol —*ii*iﬂ VH 3‘°J PAM A& 9148,

Cpfle, the O R, 7lo|= Aol nalste] has]= uiep o] ANt oR ZzEsuo]lx o] 5'¢1 PAN A

= = 2 olglel, RNA-7hol= grEElobAls ERE 5ol
th. S, obf-#l§-2 Cas9t, olE E°], NNGRRT H+= NNGRRVS] PAM A €& <148k, N



[0378]

[0379]

[0380]

[0381]

[0382]

[0383]

[0384]

[0385]

[0386]

S=50dl 10-2758180

7= Jrel= B2 2438 mdQle] 95 Q1A= g9l 3'9 upE e EAgth. S, A2 Casde
NGG PAM AM9& a3kt aa8la, F. %8 ATH(F. novicida) Cpfl& TIN PAM A <E& <14}, vkt RNA-7F
o= wrEdopAlel i PAM A Lol A=A o, 2lgte PAN LS sy 93 dgFe] &3 [Shmakov et
al., 2015, Molecular Cell 60, 385-397, November 5, 2015]¢] 7]A=o] dtl. ZZE RNA-7}o]|= FEd oA
£ 7l EAUE 59, 22" RNA-Ztol= wEdokAle] A9, 7IE A= RNA-7tol= wEdlolAl7E frafgh
td A WolA], E= 2AE RNA-7Rol= EHobAl] s Hul ofv|wAk AE AEAdS 2t Al 4 W

1AL = A5)e] PAM 5o]d3t Aelg PAN Solds 7 = Aol FolsioF et

N

(]

719 PAM Eo]Al o]9lo], RNA-7lol= FEdolalE 22 DNA Ay Ao o8] EA3E 4 dvk: 1A 2y
RNA-7Fol = FEdolAls Az oz 72 3k Yo DSBS PAstA v, SSB(A7|ollA =ogd)uts daA| 7] 7
(E Fado] Fxz2 F3H+= FE[Ran & Hsu, et al., Cell 154(6), 1380-1389, September 12, 2013,
(Ran)]), A3 A”H] &= 22" WolAE YA

Cas9

Sk o] = RNA 2 A DNASke] HatAl=A S, ¥ @AM~ Cas9 (Jinek 2014), % S. obf-2l§-2 Cas9
AR F27F AAEQTH(E3 [Nishimasu 2014; Anders 2014; and Nishimasu 2015]).

Q/E= 754 EWe X&) E 2/ 2H, = A (REC) EH A

A HA Cas9 @il 747 B4 v
= o] Y A3t 7l YA (BH) =9l

Z
oAl (NUC) EBE 33t} REC =

T Hi= of27]d Ao & s
°] REC E=vQ(e]E Sof, RECL =MQl 2, Aeld oz REC2 ©vQ)S Z3shcl, REC 2HE FXH & o
WA F2A FAES TR gon, ot e 7154 wulldS AlAFSHTE. qlefo] o] 2o AX-Al7]|aL
A} F= QAL olUA Nk, Ze¢iwo] AL By @ REC =Hclel] Eo]Ael 7)%A &S A orstth: BH =Wl
7ho]= REA:DNA §12]o] #olalE Ao YER}al, REC EHQle Jhol= Hxjo] whiE:ulE wbx] o] Frhchal b

I =
SAgekaL, Cas9y/7hol= 244 HekAlel GAE vizlehs AoR oAXIY.

NUC 2B RuwvC Z=d1, INH =vQl, 2 PAM-GS2H8(P1) =HIQ1E Zshstt). RuvC =Rl HEZubfo]g]~
ol 1ekAl o D el D (retroviral integrase superfamily member)® %% FAMIS FTH3sbH, 4 3k
o H-AHA (S, ) 7S Adddith, o= 27 o] &g RuvC EEIZ (A, S. I

ElZo} Aoz {FARSIH, 1A dite] ARA(S, AF) 7MES dustor. 1 g o] AlXSHE BRgk ol
PI w2l PAN Eo]Aol #Hofsity,

Cas99] 54 7l%o] 7l A" 54 Z=wle AZFATHEA]
ol 4 tE 71%5e UE (Cas) EH¢l EE 2H Ao g muel
gk, dE Eo], & [Nishimasu 2014]o] 7]AE w}e} o], S, Q.
WA] o] F7beke RECS NUC 2B Alo]o] F&o] EA)sta, olF71de wZd QEelo]=+ BH, PI, 2 REC Ev]

o] opm Aty A zhggltt, Al 7] FE Fx U9 dF wEHQE=EE B the] E=dI(PI, BH ¥
REC1) Wi9] ofw|:its} AFszhgatn], dF FEdelol=s A2 9 A3 7] FEZ(RuwC 2 PI =720) W
ofu| A4k} s AHg-ghe)

WWRCH

X
=
[>
(@]
oo
0
©
2
2
N
N
9
(n
Mo
2
lo,
&
Je oo
£

2 2 Jg

Cpfl

TTIN PAM M ¥ES ¥38l= o]F 7beh(ds) DNA F2 2 crRNASHS] B8HA|e] oAt wezzls &
(Acidaminococcus sp.) Cpfle] AA Fz7F B WMo Fz=2 ¥3t¥+= F3[Yamano et al. (Cell. 2016,
May 5; 165(4): 949-962 (Yamano)loll <3, ¥ th. Cas9e} o], Cpfld REC(1) 21, 2 NUC(yEdof
A) 2B 27/e] 2HE zZb=vh, REC Z2E+= do9] X" vl ol fAMA o] ¢l REC1I ¥ REC2 =<l
& 2. A, NIC 28 % 3709 RuvC w91 (RuvC-1, -1 2 -I11) 2 BH =wWlS ¥g3ith, ey,
Cas9¢t 2], Cpfl REC 2XH &= HNH =HIQ1S 2HX] gdom, we X d Wi Fxof fAdo] flE tE =d
015 ¥t} FxFHoR uf3 PI E=Hel, 3709 Wedge(WED) =wlQI(WED-I, -I11 2 -I1D), ¥ wZd oA
(Nuc) Ewel.

S~

hs)

FEAT, 54 Cpfl B0l Al Caso =l FASA e

T4 wojel] ols] wiHths Ae] olsiuolof @, dE Hol, XA DNAS HRA rhee] AGE Casool

INH Erelst R eAHoE Fold Nue =Wl od wiANE AoE et FbHeR, Cpfl
)

Zrol= kel M A st FE (S (handle)) 2 Rbgol ols) d45= &7 FZ 727t ofd FAE TE2E
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[0387]

[0388]

[0389]

[0390]

[0391]

[0392]

[0393]

[0394]

[0395]

[0396]

[0397]

[0398]

[0399]

S=50dl 10-2758180

LT Cas9 7Fol= Expol Al e] wh whbx] o] ZE7}bek

RNA-7}o] & 7 eofA]e]l ¥

A% RA-Zol= frddobie H A8 ool %88 & 9 B4 2 542 AT, 394 54 o
N AW B, PAI Boly, EE tE TEH EE 15H 548 MoV A, Ri-stel= EeokAlt

g2 7 ee ol Ao,

H o2
o
B
oft
E‘l

A, Ad @45 HolAE WEoR SAE HEeAH, NIC 2H o] =wle] &4 FHAA7IAY A7
= ol A&Hol durl. RuvC =<, Cas9 HNH =<l = Cpfl Nuc =m|¢lo] o] Fo]z =

ol Ran % Yamano]®¥wF oy}, E3[Cotta-Ramusinolell 7]A =] dt). dukz oz 2719
ZE oA = F sluolAe B4 AAAINAY AASHE Ed¥els YAl EA4S 2t RNA-ZFOIE 7
2l
o
o]

o,
N
~
M
e

oMAE oISHAR, YrkAl B FHe o= Lulele] BEYHH LAY wet debriks Mol fols ok
] 1=

o
o] BaYsE 4uy w4 slehe dusks YaAE opld

O

4 d2ZA, Cas9e RuvC =H

sl m gf ) ob o

O
il
c
”
Ky
Y
N
2
i
[e]
)
N
o
O

Ao, Cas) INH ErQle] B ol % wi v-4n 7lehg e
bl

>
2

WAl Cas9 7] Aol w3k PAN So]A 9
Jul 23;523(7561):481-5 (Kleinstiver I)]) = S. ]—
) =

(e}
©
2015 Dec; 33(12): 1293-1298 (Klienstiver II1)] Lo rﬂéﬁ Kleinstiver 5ol AoH Z1ZAE |k Aot
A= KN
(e}

|
Kleinstiver &2 3%t Cas9e] X343} HIEE /Aste W8S A (3 [Nature, 2016 January 28;
529, 490-495 (Kleinstiver II1)]). o]& FZEd 7242 B ®AA o Fxa x3dn.

%=

H+= E3#[Zetsche et al. (Nat Biotechnol. 2015 Feb;33(2):139-42 (Zetsche II)], % Hz=z X

2z=2 E3

3tEl= 23 [Fine et al. (Sci Rep. 2015 Jul 1;5:10777 (Fine)]d] 7)A1E ule} 7ol RNA-7}ol= FEd o}A
= 27) olie] RO REEHUY.

RNA-7}o] = %aeﬂ%xﬂ% A FAANA, 2 5o FEHA AVE ZAATE i} oY AXS &
d A7-HAHAY AFHA|w, Jlol= B Ag, ®A 2 PAM 2], 2 Hg XS oJH3 FAY. E
4 qel oz PJA 93], & g ZHPeol=, FEUE =, E

Tl A, RNA ol —ﬁ—aaﬂo].xﬂg x

N
R |
e Fxol TFALE B HTRAoR ZAgEnt. dAF AF wEdokAl 2 B & HWAACA B

= T

= 545 Y& Fx=2 ¥35+= 8 [Guilinger et al., Nature Biotechnology 32, 577-582 (2014)]°l 7|4 =]
o] 9dt}.

RNA-7Fol = FEglolAls w3k Melg o=z 2] RNA-7lol= FEgolAl Ao oS Zxlas 3 =4
s} Azt 22 HasE XFAINE, oo AgHA] v, 54 FdddA, RNA-Tol= wEdHokAlE - 2/
e g 8 R43 2eE EZYAZE oAk & gast AEe dgAlel SR dem, 3 [Maeder]
ol Z1AEe] U,

Aest Wy 552 2dxom qalAQl Aog ouHn, Gzt 2 JAUES st 54 A& dolA
o2 Wygo] 7hsatAY aE F S ol ™ Aotk hEFe] walH, wEka 2 A8 oA Al Al
g0 4 24ELS 54 RNA-7Rol= wEEolAlSE BAste] AAE AR AREE RNA-7Ho| = FEE A7 1
o] AF s WolA7|A & WAow WHE £ &S olsisfior ek, o3 HELS 2 JRAUES] R

RNA-7}olE FEHOAE AT Y3t Al

RNA-7}ol= 2 obA], o|lE £ Cas9, Cpfl & o592 7|53 dHE cmayste diako] B AroA A
FTHET. RNA-7lol= wEdolAE dImYste dAF ke FEd ZIAlE v Jdu(dlE o], &3 [Cong

2013; Wang 2013; Mali 2013; Jinek 2012] F=).

AR A9, RATHlE FEeollE dmget: A F4 AN DY 5 Ak dF Sol, 4 AN ¥R
= oSedon WaE & Aok 54 FddolA, Rl = frZelobdE AmPshs mie e 54 % o
ool (el Bol, A bR Relth: ol AW, FeboladaEw, s A B/EE RS
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[0401]

[0402]

[0403]

[0404]

[0405]

[0406]

[0407]

[0408]

[0409]

[0410]

[0411]

Fidon i fdem, RAVl|E EedclAE daget e @ Fam 4ANSE EEE 5 3
o W sas AQe Frel FATe qdn,

F1 Pape] 7)%4 B4

FH RNA-7ol= FEdolA|, Zlol= ¥, W 19 EH3HA= A
t}. & E9°], CottaRamusinoE FZ3Th. RNP EH&AQ] SHHAS hr)o 7| A== vl o], AlxF FAF &
F S5A700 o8 B 4 .

AR} FEAL &2 22 7] (DSF)

AF §lol (a) Foldh £A(E Hol, shol= BAh: RNA-7IOI= FrZeoal wz—;-ﬂ oI el
sfol, RV HHS A% HY 21
= WY (B Sol, Nl s
W3S Ak wAS Egelel, DF £4L 9
T

of 4% 4 olth. DSF wAel @ 7%
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DSF &4 =39 27]9] H] A=Al o= taol AAdn:

RNP B34S FAlsly] 93k Ao gaNS AAs ] &, E+10x SYPRO Orange® (Life Technologies cat#S-
5 59 2 uM)9 Cas9E 384 A Zeo]Eo] EF3t}. o]ojA], t}ekdh pHel & Fof
T 22 42 48 Hupstth, A2oA 100 Tk Aol dsta, A dA e e R,
AES A7 Zo|, Bio-Rad CFX Manager A E¢|o]7} 8] Bio-Rad CFX384™ A A|7F A]2El C1000 Touch
™ &g £37]E AFESte], | 10xmit 255 1CH F7HA719A, 20ColA 90T e a2 F-EA1Z1t.

A2 AL A 128E HAH &4 Fo e sE9 7tol= #2449 14 sE(dE 51, 2 ulh9
£ E3ste @Al 2 olF 384 A ZEHolEoA AfHlold(dE Eol, A=A 10" Fhdte dARE o]
FoZIt;, g 8249 FHH 4Fd + 10x SYPRO Orange®(Life Technologies cat#S-6650)5 *7}slaL,
Microseal® B FH&AI(MSB-1001)E& AF&3ste] ZolEE wWhsith. A dAEge=zxn, AES AAT
o), Bio—Rad CFX Manager AXE9o]7} 4% Bio-Rad CFX384™ A A7 AJ2®l 1000 Touch™ & £37|=
ARgste], 10wttt 225 1TH S7RA719A, 20TelA 90T a2 F-5A1 X1},
71]&_ Hzl x ek
Arlel Z1Al" Als HA Al2ES 2 AL tget FaddA AREste], AlE U e 1EEEH 53
DNASl ®Astd 99 AAS TS, HolAF). 54 AFJES Fhds7] 93 e defo] £ H of
ZIAEel glom, olF Mg o 2 1 H AR (A E £, SSB == DSB)Y o+ ¢ 4
A, ol Aol xA F9le HHolA 7| AE .
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4 Az dAs: dAE
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[Richardson et al.

-
X

g 59, A

ol 5o] el (of

(Nature Biotechnology 34, 339-344 (2016), (Richardson)]ell

Ho
o]

A==
T

[}

=
T

<l

A

& 7H S ATH(F, DBl F-9jo] A

°

of

—
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=
T

3

1

71A% vkek o], 2
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b Zhetel &3
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CEICEE IR

)l
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[0484]
[0485]
[0486]

[0487]

[0488]

[0489]

[0490]

[0491]

[0492]

[0493]

S=50dl 10-2758180

AA o

2 Aol 54 dErt vl vl A Aol ofs) oAt

Al 1: oll-7]5sle spel= Bxl @) tialolu]d gtHlo]Ee] oA 4 3}

% lao] EAlE bk} o], A1 5' vhel= Ex @ A(AE B, 34%A)E 31 oA (Co)-NH, FAC <3
FAetar, A2 3" 7hel= BAF G (5 Bof, 66%FA)S 5 kel Al TEG-NH, BAl o] FAdgct. 270

P

Zhol= Bz HS 10 mM BANYEE, 150 mM NaCl, 2 5 mM MgCl,S X3} pH 8.5 &5 FoA 1:1¢9] =

H 2 Z3sitt, AdE 7tol= 2 sXE% ¢F 50 uM WA 100 pMolth. 2719 Zlel= 2 THAS ofd s

S, DMF(2.5 mM HF %) T YzAlond FtEYelE(DSC)E H73th, ¥ EFES A oFAIR
%_-_

F, AeolA 1A B ERE g, Hel Ul AudoEE A
e g,

Aol 20 Bl&-7]este vlo|e= A byl BeRolAEl Y] esty stol= FAF vy o] oA A e W

T 239 E=AE kel 2ol Al 5 Jlol= BA dHAH(HE Bo), 34TANS 3" =rhel A (C)-NH, A ol
gAdstl, o]Z pH 8.59 100 mM B4 $h=d Fof A Ik, 7lols B2} HEE ok 100 pM WA 1 mMo]
. DMSO(50 BH) F SAlojuE-3-(BZRolH Eolu| %) Z 23] Q W[o| E(SBAP) 0.2v] €45 7lol= ExF &9

2

| A7Feeh. 30 & ALolA Ee &, pH 7.09] 100 MM E2FHo|E o 10w &2& HIpsoh. £%
&S 10,000 MV AmiconollA 10X o4 sFAIZth. (a) 10W] &3] & FH7Fsta, (b) 10,000 MV Amiconell A
10X oo sHFAF =M, %L%% F72 s, g (a) 2 (h)E 33 BEgozy, 3 Hrke] B
ERopAY KoJoJEE zk= Al 5! = B2 dAAE B9, 4FA)S ATe.

= 2bell mAlE mpeh o], A2 3" Thol= EA WH(eE 5o, 66FA)S 5 EekelA TEG-NH, F7iell 4]
A3l o2 1 mM EDTAS ¥3Ha= pH 8.59] 100 mM 54t &9l o] &A1Y, 7lol= B3 sreE oF
100 pM W= 1 mMolt}l. DMSO(50 DPak) T SAolmdE-3-(2- JME‘HE]O)JEJWH] O]E(SPDP) 0.28) &4 &
Zhol= B} & Mgl A7 B A2oA e &, 1M HESEHC|E(MDITS 1x PBS Fol #H7hgt
. EEE F DITY HAF s5E 20 mMolth. 30% &9 AdA &3e 5 5 M NaCle #H7bste], &8 5
0.3 M NaCle] HF =& A b, 39 A7beket. (a) -20ColA 1562 &<t WAI7] 4L,
(b) 17,000 gollAl (WA sA= 4T) 5& B¢ AR, (o) AHAS AAs AL (d) FA9ES 0.3 M
NaCl Zoll dEA7|a(ot2E FAHAIR) S (e) S Mg o RN, E}ES FUIE Y.
GA (a) WA (e)F 33 w33t Ay A (S, 5 g 5§eS 2t A2 3 Jlol= Bz vH) S AT
AZAI7I.

ol

o rlo

oo o
- o M

% 2co] AR wish o], 5 we] B]LS 2= A2 30 slol= B4 v (e
LY ol 89 100 ol E2AOIE D5 ol AADG I 2
uM A 1 mMe]t}. 3" Wito] HEWofx =3
B(A2 3 FbolE B v B 84 o] o 010 §7) Fol AN, sholE x

o)
uM WA 1 mMele. AL 5 hol= Fak v EFES A2 31 Thol= A vl E3Ee] HRgth (o=t

FAAZ). Wk ERRS A Aeold] EFF F, Sole Wi HPLC AAE FRI,
A7d 3: Ersole sfole A gis swcleln e gt 3 solusal slole ¥ dHe] A 3
H}

i%

= 32 ¥ = 3poll Z=A]E u"pe} o], Al 5 7}01C EaF dHA (A5 59, 4FA)S EF XXX EoluUE
kg5 AFEate] FAdET. 5-EAHOEE XFelE A2 3' Thol: @A G (dE B0, 66FA)E FET
. Al 2 A2 sl Bx gHS 743% AN (100 mM 2-(N-E2Z ] =)ol e EAHMES), pH 6, 150 mM
NaCl, 5 mM MgCly, 2 10 mM ZnCl,) oA 1:1 BH|Z £33}, 2719 7lol= Ex dAS ojdy3k & 100
mM 1-oE-3-(3-vmMEoln| =2 2 ) 7t HTr]o]w|=(EDC) % 90 mM ©]®|vt&ES H7hgh. W TS 4ToAA
19 WA 59 st £33 §, @] 2 Fo]2 w3t HPLC BAE T gt.

pud

g

oo
ot
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[0494]

[0495]

[0496]

[0497]
[0498]

[0499]

[0500]

[0501]

[0502]

[0503]

[0504]

A Ao 4: HEK293T M EoA 7lol= Bxpeo] 7}

A 29) Wiol W AFE Aol= BAe BHS HEK20ST AN T7EL A BAS B Braedr.
A5l 97 190, ol AAde) B 2 el Hz}—e el I o) AAR v g BT 3 ol
%5 A

oﬂ
2 RAEI, 2719 Jlol= T’:X}' %J‘j Aol o]

dﬂo%ﬁﬂgRNA 32 NNNNNNNNNNNNNNNNNNNNGUUUUAGAGCUAGAAAUA
GCAAGUUAARAAUARAGGCUAGUCCGUUAUCAACUUGAAR
AAGUGGCACCGAGUCGGUGCUUUU

34% 4] 5° gRNA 33 NNNNNNNNNNNNNNNNNNNNGUUUUAGAGCUAGA

L2l

6634 3° gRNA 34 AAUAGCAAGUUAAAAUAAGGCUAGUCCGUUAUCAACUU
L] GAABAAGUGGCACCGAGUCGGUGCUUUU

10034 A3 35 NNNNNNNNNNNNNNNNNNNNGUUUUAGAGCUAGA [L]1A
gRNA AUAGCAAGUUAAAAUAAGGCUAGUCCGUUAUCAACUUG

AAARAGUGGCACCGAGUCGGUGCUUUU

IVTe o3 e whtxt 7hol= 24, 3 @Al shols BxH(S, J3 9 flo] AxE), = AAd 2
o] HRHolAY-EE& W o3 F3E T TEA stolm BAE vl A e v R rE
oz 23S g A (CRISPR-Max, Thermo Fisher Scientific, Waltham, MA)ell 28] HEK293T A3 =<
AlZ1aL, Als DNAS 5 333, A3 7)E(Integrated DNA A]2~8] Coralville, lowa@ZHE Aoz
A 71Ee Surveyor™)E ARESlaL, BE T7EL Ay B48 AFESle] AdS HUbsith, Aats T 4ol A4

A3k el sk gol, AHE slolm AL HEK03 AEAA IVT Ex 4
I P
F o= g, o se o}
PR Lu}. o) A3k B AAUES) el weh HFH o= B VT EE G4 wER 7
Aol olsl AAR BEA Jlol= Baeh 4dAoR FAW WAOR H& F7e] DA AW Adwt

AR

o
ox
e

2V

M

Qi
N

N

o
I

Me

Qi

2

o T

:c&

=)

e

it

N

:J_
&

FAL A3 TtolE #2e] 2AHEY £EE F ol AF A=2vEHY 9
B g SR Ttols BAHE B4 glol Alxg)e] AR £xe vus}
Ak, 100 pmol®] EAES A 4
microTOF-QIT A& &34 7]0

4319, AnE % 50 ZAE

Qlstglth. Waters ACQUITY UPLC A]&®lo] A&y Bruker
AL =569t 28 S 98l ThermoDNAPac C18 AHS AL

= bay WA ol ARPEIYEE S, = 5biz AAe] 19 el wet ol FA sk [t o
& gk GA spol= wAe] HEEFAE A AAEHS AT & Scw Wil o2 ARvEILHYE
mASHIL, & 5dE Al AR 4 G Tholm bl HEERAE d¥ AHNEYS LR, o AR
PfEaE A A mAlE v e A% ~AERS BUhY. & Sev AR ~HEHS] A WS =
Algeh. Al AlzE S dEal Theln wAte] AR AAEYS A5 mAE] Jlom(F AF F 34%),
Aol 10 el mt -#ob Wrleh HgHE sholm RAbe] gt WY AFEYe] 5o mAIH o] UTH(F




[0505]

[0506]

[0507]

[0508]

[0509]

[0510]

[0511]

[0512]

ol H3e stel= wAte] xAdEe] wwsh nausiglet. BE Jhel= gk 2B 240 AW o=
2 AEE 7o sigit

% fat $Elol AAE Tgete A wEA slol= BARRE AYE 4uA DNA(cDNA)J 5' Weho 2R E
ZE 1A A 7] 8 Ao Wy s Wks Yrhis JdEE RSk, = by Al Alxd §
A e Thelm #AH(S, A3 vl §lo] Axg)EEE AdE cDNAS] 51 wde -‘%’—Ei 7 Aol A 4
7] 8o Aol wishyh whAehs WS yehls 2=E LARTE. Jholm Akl 20 bp A LrQlel] wha
FABATE. B Ao M, Al AlxE 3 A Thels EARRE 7P°L Aok vlaskel (5, 10% v
whe] Zpel= EApE qlele] el iAol Ade Estar, 5% vivte] ¢Joje] Ao fAlM AfE ¥

=
), Fuet A2s sk 7ol

7 = R E4% w0 O 2 A9 AREE oSS, 14 v
el Ak gl 239 AN AUE =

Eobekal, 1% vwke] Zpol= A7) qleje] el fA| oA A

= =
£ Gt BloolHl2 948 gt 4 wEA lols RARRE A4E NS 5 weo2RE 7 94
A @7] 9 el Wl MAsE WES e s SARG % oo EAE uks gol, ¥e &
SORIREE

E7}' 7_-31—5121‘9-‘11, 0]"5_‘ A o,:‘i Xéi_']'l;; U%] €—E7}— -};Ll_’_‘—% 7}_011_—_,_ =13 ]_ ZA_]%J /\g/"]——— L}‘E}-lﬂi’i
7)o ° A B0 (9% 34)0| A m]Aux]/Akel A A
LH%—Q] H]'moﬂ 93 FAH stol= EBx

)

of ME7F AUHoR e Jdds el
7F Al@-g Thol= EApel W] alste]

‘|—’

Felob 9dS Egehs dA WA Tlelm EA(E Ta) B AR Axd 3 dE
g glol Alxg) (= Th)=HE AYdE cDNAS] 5' ko =N E o] A5 41719 Aol A
= lﬂ“r ME Aol W45 WA -5)E =8k zaﬂzo]ﬂr, TEAE ulel o] Sgo} AAS TE= v}
E A A AlxE 9 dEA Ttels EAH(E, A @A glol Alzg)oh wlaste], Ak]l/Ade] W

Aol7h pass.

AAe 7: CD34+ M FEA Frol= A} g o] It

AAje 1o el wel glol A g vhel= EAke] A4S AW AlEA 7S E8l D34+ Al Eo A
=i il =

Brpslodtk. o] AAldelA =ojH slol= A= d7] 3 10 ¥ = 8a WA = 81, & 9a WA = 9
10a WA = 10del vteRd whe} o], 370e] A3 muQl AdE 9 uge stol= Ex Wik AYg %‘— shE
EFeldth. 271 shol= B @A Atole] f-go} Aol A= & 1004 [RIZ, = 8a WA = 81, = 9a
YA = 9e, ¥ & 10a WA = 10dolA @2 EAIFS] vk, AL 2719 B4t Trd AEe] rtel= x4}
(gRNA 1 U2 B4} = gRNA 2 U5 A2 F7]19)E S, ¥l gRNA HES 7|mto 7 3l A HA &
Ash =l AMde] The]= EAHERNA 3 v EA R E71E)= S, obf-ul-2s gRNA MRS wto® gt}

AFE b= BAF pll 7.5 $F Fo DA T, §8A713, AIIPA F, S, LA Cas9e]
detolol Hobekel, 55 uM 94 BEASGE JuATNAL TP §e YA

O1ZF (D34+ AEZS A<sta, A QAR ste], P3 Y Ao AFAEA S, 17 HSC HiA
(StemSpan™ Serum-Free Expansion Medium, StemCell Technologies, ¥AFH , B AJE] ZEH|o}, sjvtchHE w1
2] =427 96 A Nucleocuvette Zdo]EL] Z} Ao BF3}o], 50,000 AIE/AS AA3AG. A7 7A€ u}
o} o] oA HatAsly zwIAkwd g NS Nucleocuvette ZEo|ES 7 o H73e F HH3 EdaA
t}. Amaxa Nucleofector /\]/‘E“(Lonza B}X“ 29 2) el A 5“2422 TPt AAgE MEE 37C 2 5%
COsell A 72417 &<t QIstHloldate], k& AejolA FAHESF stAth. Az AA Aol we} DNAdvance
DNA ©+g] 7]ES Ag3le] dAYE AEZHE A DNAS FE390. o8 d ozt Fx Hda) vuste], A
d 2 AAYAA) Y 95 GEEstr] As A AR 7THE AREste] ddg EUEsEGITE. CD34+ Al el
A AEE & 109] gRNAC gk Aaprh = 110 Al E o] ).

= 119] @37k ekl dhsh o], AAld) 1o wel 44E ARE slol= BAbE D34+ AXelA DNA AT
ALV, E7] B2 olrh Skl W, AAAA W S Aow UEdAw, 7] £2 Adel A
Sk U-A 13ke] ¢ (gRNA 1E, gRNA 1F, 2 gRNA 2D #Zx)S azxs ¢slsit). ol& deolHe ¢ 71 &7] X
54 2= dgHoE APY P4 BRA JlolE BAF ATIM W e FFC DN AWS HFS A4

AT, F7lz, DM AW B4e AR w85 vaam, 49doz AgHolo} au).
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[0513]

[0514]
[0515]

[0516]

S=50dl 10-2758180

[3% 10]
7lel = SEQ
£ ID NO. Ae

GUAACGGCAGACUUCUCCUCGUUUUAGAGCUAGA[URJAAUAGCAAGUUAAAAUAAGGCUA
GUCCGUUAUCAACUUGAAAAAGUGGCACCGAGUCGGUGCUUUU
GUAACGGCAGACUUCUCCUCGUUUUAGAGCUA[URJUAGCAAGUUAAAAUAAGGCUAGUCC
GUUAUCAACUTUGAAAAAGUGGCACCGAGUCGGUGCUUUU
GUAACGGCAGACUUCUCCUCGUUUTAGAGCUAGG[URJCCUAGCAAGUUAAAAUAAGGCUA
GUCCGUUAUCAACUUGAAAAAGUGGCACCGAGUCGGUGCUUUU
GUAACGGCAGACUUCUCCUCGUUUUAGAGCUAUGC[UR]GCAUAGCAAGUUAAAAUAAGGC
UAGUCCGUUAUCAACUUGAAAAAGUGGCACCGAGUCGGUGCUTUU
GUAACGGCAGACUUCUCCUCGUAUUAGAGCUAUGCUGUUUUG[UR]CAAAACAGCAUAGCA
AGUUAAUAUAAGGCUAGUCCGUUAUCAACUUGAAAAAGUGGCACCGAGUCGGUGCUUIT
GUAACGGCAGACUUCUCCUCGUAUUAGAGCUAUGCUG[URJCAGCAUAGCAAGUUAAUAUA
AGGCUAGUCCGUUAUCAACUUGAAAAAGUGGCACCGAGUCGGUGCUTUY
GUAACGGCAGACUUCUCCUCGUUUUAGAGCUAUGCUGUUUUG[UR]CAAAACAGCAUAGCA
AGUUAAAAUAAGGCUAGUCCGUUAUCAACUUGAAAAAGUGGCACCGAGUCGGUGCUUUU
GUAACGGCAGACUUCUCCUCGUUUUAGAGCUAUGCUG[URJCAGCAUAGCAAGUUAAAAAA
AGGCUAGUCCGUUAUCAACUUGAAAAAGUGGCACCGAGUCGGUGCUUUU
GUAACGGCAGACUUCUCCUCGUUUUAGAGCUAAAGA[URJAAUUUAGCAAGUUAAAATIAA
GGCUAGUCCGUUAUCAACUUGAAAAAGUGGCACCGAGUCGGUGCUULU
GUAACGGCAGACUUCUCCUCGUUUUAGAGCUAAA[URJUUUAGCAAGUUAAAATAAGGCU
AGUCCGUUAUCAACUUGAAAAAGUGGCACCGAGUCGGUGCUUUT
GUAACGGCAGACUUCUCCUCGUUUUAGAGCUAAAGGGA[URJAACCUUUAGCAAGUUAAAA
UAAGGCUAGUCCGUUAUCAACUUGAAAAAGUGGCACCGAGUCGGUGCUUUU
GUAACGGCAGACUUCUCCUCGUUUUAGAGCUAGAA[UR]JAATAGCAAGUUAAAAUAAGGCU
AGUCCGUUAUCAACUUGAAAAAGUGGCACCGAGUCGGUGCUTUT
CUAACAGUUGCUUUUAUCACGUUUUAGAGCUAUGCIUR]JGCAUAGCAAGUUAAAAUAAGG
CUAGUCCGUUAUCAACUUGAAAAAGUGGCACCGAGUCGGUGCUUUU
CUAACAGUUGCUUUUAUCACGUUUUAGAGCUAUGCUG[UR]CAGCAUAGCAAGUUAAAAU
AAGGCUAGUCCGUUAUCAACUUGAAAAAGUGGCACCGAGUCGGUGCUUUU
CUAACAGUUGCUUUUAUCACGUUUUAGAGCUAUGCUGUUUUG[UR]CAAAACAGCAUAGC
AAGUUAAAAUAACCCUAGUCCGUUAUCAACUUGAAAAAGUGGCACCGAGUCGGUGCUUUT
CUAACAGUUGCUUUUAUCACGUAUUAGAGCUAUGCUGUUUUG[UR]JCAAAACAGCAUAGC
AAGUUAATAUAAGGCUAGUCCGUUAUCAACUUGAAAAAGUGGCACCGAGUCGGUGCUUUD
CUAACAGUUGCUUUUAUCACGUUUUAGAGCUAGA[URJAAUAGCAAGUUAAAAUAAGGCU
AGUCCGUUAUCAACUUGAAAAAGUGGCACCGAGUCGGUGCUTUD
GUAACGGCAGACUUCUCCUCGUUUUAGUACUCUG[UR]CAGAAUCUACUAAAACAAGGCAA
AAUGCCGUGUUUAUCUCGUCAACUUGUUGGCGAGATUUD
GUAACGGCAGACUUCUCCUCGUUUUAGUACUCUGUAA[URJUUACAGAAUCUACUAAAACA
AGGCAAAAUGCCGUGUUUAUCUCGUCAACUUGUUGGCGAGAUUUU
GUAACGGCAGACUUCUCCUCGUUUUAGUACUCUGUAAUUUUAGGU[URJACCUAAAAUUA
gRNA 3C 53 CAGAAUCUACUAAAACAAGGCAAAAUGCCGUGUUUAUCUCGUCAACUUGUUGGCGAGAUU
o
GUAACGGCAGACUUCUCCUCGUUUUAGUACUCUGUAAUUTUAGGUAUGAG[UR]CUCAUAC
gRNA 3D 36 CUAAAAUUACAGAAUCUACUAAAACAAGGCAAAAUGCCGUGUUUAUCUCGUCAACUUGUD
GGCGAGAUUUU

gRNA 1A 36

gRNA 1B 37

gRNALC | 38

gRNA1D | 39

gRNALE | 40

gRNA1F | 41

gRNAIG | 42

gRNA 1H 43

gRNA1I | 44

gRNA1] | 45

gRNAIK | 46

gRNAIL | 47

gRNA2A | 48

gRNA2B | 40

gRNAZ2C | 50

gRNA2D | 51

gRNAZE | 52

gRNA3A | 53

gRNA3B | 54

AN 8 AR &

o,
h)
=t
)
td
e,
b
N

N

&
Al 1ol A 7] A E

W] AR AES 5 slolm BA Fxe AP SYse st Hrolrh, 4
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<150> 62/492,001

<151> 2017-04-28

<150> 62/441,046

<151> 2016-12-30

<160> 123

<170> KoPatentIn 3.0

<210> 1

<211> 13

<212> RNA

<213> Artificial Sequence

<220><221> source

<223> /note="Description of Artificial Sequence
oligonucleotide"

<400> 1

guuuuagagc uag

<210> 2

<211> 15

<212> RNA

<213> Artificial Sequence

<220><221> source

<223> /note="Description of Artificial Sequence
oligonucleotide"

<400> 2

auagcaaguu aaaau

<210> 3

<211> 11

<212> RNA

<213> Artificial Sequence

<220><221> source

<223> /note="Description of Artificial Sequence
oligonucleotide"

<400> 3

guuuuagagc u

<210>

. Synthetic

13
. Synthetic

15
. Synthetic

11
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4

<211> 13

<212> RNA

<213> Artificial Sequence

<220><221> source

<223> /note="Description of Artificial Sequence:

oligonucleotide"
<400> 4
agcaaguuaa aau
<210> 5
<211> 13
<212> RNA
<213> Artificial Sequence

<220><221> source

<223> /note="Description of Artificial Sequence:

oligonucleotide"
<400> 5
guuuuagagce uag

<210> 6

<211> 15
<212> RNA
<213> Artificial Sequence

<220><221> source

<223> /note="Description of Artificial Sequence:

oligonucleotide"
<400> 6
cuagcaaguu aaaau
<210> 7
<211> 14
<212> RNA
<213> Artificial Sequence

<220><221> source

<223> /note="Description of Artificial Sequence:

oligonucleotide"

on
Ju
Jin
Qi

Synthetic

13
Synthetic

13
Synthetic

15
Synthetic
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<400> 7

guuuuagage uaug

<210> 8

<211>

16

<212> RNA

<213> Artificial Sequence

<220><221> source

<223> /note="Description of Artificial Sequence
oligonucleotide"

<400> 8

cauagcaagu uaaaau

<210> 9

<211> 21

<212> RNA

<213> Artificial Sequence

<220><221> source

<223> /note="Description of Artificial Sequence
oligonucleotide"

<400> 9

guauuagagc uaugcuguuu Uu

<210> 10

<211> 23

<212> RNA

<213> Artificial Sequence

<220><221> source

<223> /note="Description of Artificial Sequence
oligonucleotide"

<400> 10

aaaacagcau agcaaguuaa uau

<210> 11

<211> 16

<212> RNA

<213> Artificial Sequence

. Synthetic

. Synthetic

. Synthetic
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<220><221> source

<223> /note="Description of Artificial Sequence
oligonucleotide"

<400> 11

guauuagagc uaugcu

<210> 12

<211> 18
<

212> RNA

<213> Artificial Sequence

<220><221> source

<223> /note="Description of Artificial Sequence
oligonucleotide"

<400> 12

agcauagcaa guuaauau

<210> 13

<211> 21

<212> RNA

<213> Artificial Sequence

<220><221> source

<223> /note="Description of Artificial Sequence
oligonucleotide"

<400> 13

guuuuagage uaugcuguuu Uu

<210> 14

<211> 23

<212

> RNA

<213> Artificial Sequence

<220><221> source

<223> /note="Description of Artificial Sequence
oligonucleotide"

<400> 14

aaaacagcau agcaaguuaa aau

<210> 15

. Synthetic

. Synthetic

. Synthetic

. Synthetic
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<211> 16
<212> RNA
<213> Artificial Sequence

<220><221> source

<223> /note="Description of Artificial Sequence:

oligonucleotide"
<400> 15
guuuuagage uaugcu
<210> 16

<211> 18
<212>
RNA

<213> Artificial Sequence

<220><221> source

<223> /note="Description of Artificial Sequence:

oligonucleotide"
<400> 16
agcauagcaa guuaaaaa
<210> 17
<211> 15
<212> RNA
<213> Artificial Sequence

<220><221> source

<223> /note="Description of Artificial Sequence:

oligonucleotide"
<400> 17
guuuuagage uaaag
<210> 18
<211> 17

<212> RNA

<213> Artificial Sequence

<220><221> source

<223> /note="Description of Artificial Sequence:

oligonucleotide"

on
Ju
Jim
Qi

Synthetic

16
Synthetic

18
Synthetic

15
Synthetic
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<400> 18

auuuagcaag uuaaaau

<210> 19

<211> 13

<212> RNA

<213> Artificial Sequence

<220><221> source

<223> /note="Description of Artificial Sequence
oligonucleotide"

<400> 19

guuuuagage uaa

<210> 20

<211> 15

<212> RNA
<

213> Artificial Sequence

<220><221> source

<223> /note="Description of Artificial Sequence
oligonucleotide"

<400> 20

uuagcaaguu aaaau

<210> 21

<211> 17

<212> RNA

<213> Artificial Sequence

<220><221> source

<223> /note="Description of Artificial Sequence
oligonucleotide"

<400> 21

guuuuagage uaaagsgg

<210> 22

<211> 19

<212> RNA
<213

> Artificial Sequence

. Synthetic

. Synthetic

. Synthetic
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<220><221> source

<223> /note="Description of Artificial Sequence
oligonucleotide"

<400> 22

accuuuagca aguuaaaau

<210> 23

<211> 13

<212> RNA

<213> Artificial Sequence

<220><221> source

<223> /note="Description of Artificial Sequence
oligonucleotide"

<400> 23

guuuuagagc uag

<210> 24

<211> 13

<212> RNA

<213>

Artificial Sequence

<220><221> source

<223> /note="Description of Artificial Sequence
oligonucleotide"

<400> 24

guuuuaguac ucu

<210> 25

<211> 15

<212> RNA

<213> Artificial Sequence

<220><221> source

<223> /note="Description of Artificial Sequence
oligonucleotide"

<400> 25

agaaucuacu aaaac

<210> 26

<211> 16

. Synthetic

. Synthetic

. Synthetic

. Synthetic
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<212> RNA

<213> Artificial Sequence

<220><221> source

<223> /note="Description of Artificial Sequence:

oligonucleotide"
<400> 26
guuuuaguac ucugua
<210> 27
<211> 18
<212> RNA
<213> Artificial Sequence

<220><221> source

<223> /note="Description of Artificial Sequence:

oligonucleotide"
<400> 27
uacagaaucu acuaaaac
<210> 28
<211> 24
<212> RNA
<213> Artificial Sequence

<

220><221> source

<223> /note="Description of Artificial Sequence:

oligonucleotide"
<400> 28
guuuuaguac ucuguaauuu uagg
<210> 29
<211> 26
<212> RNA
<213> Artificial Sequence

<220><221> source

<223> /note="Description of Artificial Sequence:

oligonucleotide"

<400> 29

Synthetic

16
Synthetic

18
Synthetic

24
Synthetic
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ccuaaaauua cagaaucuac uaaaac

<210> 30

<211> 29

<212> RNA

<213> Artificial Sequence

<220

><221> source

<223> /note="Description of Artificial Sequence
oligonucleotide"

<400> 30

guuuuaguac ucuguaauuu uagguauga

<210> 31

<211> 31

<212> RNA

<213> Artificial Sequence

<220><221> source

<223> /note="Description of Artificial Sequence
oligonucleotide"

<400> 31

ucauaccuaa aauuacagaa ucuacuaaaa c

<210> 32

<211> 100

<212> RNA

<213> Artificial Sequence
<220

><221> source

<223> /note="Description of Artificial Sequence
polynucleotide"

<220><221> modified_base

<222> (1)..(20)

<223> a, c, u, g, unknown or other

<400> 32

. Synthetic

. Synthetic

. Synthetic

nnnnnnnnnn nnnnnnnnnn  guuuuagagc uagaaauagc aaguuaaaau aaggcuaguc

cguuaucaac uugaaaaagu ggcaccgagu cggugcuuuu

<210> 33
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<211> 34
<212> RNA
<213> Artificial Sequence

<220><221> source

on
Ju
Jin
Qi

<223> /note="Description of Artificial Sequence: Synthetic

oligonucleotide"

<220><221> modified_base
<222> (1)..(20)

<223> a, c, u, g, unknown or other

<400> 33

NnNNNNNNNn Nnnnnnnnnn guuuuagage uaga 34

<210> 34

<211> 66

<212> RNA

<213> Artificial Sequence

<220><221> source

<223> /note="Description of Artificial Sequence: Synthetic
oligonucleotide"

<400> 34

aallagcaagu uaaaauaagg cuaguccguu aucaacuuga aaaaguggca ccgagucggu 60

gcuuuu 66

<210> 35

<211> 34

<212> RNA

<213> Artificial Sequence

<220><221> source

<223> /note="Description of Artificial Sequence: Synthetic
oligonucleotide"

<220><221> modified_base

<222> (1)..(20)

<223> a, c, u, g, unknown or other

<400> 35

NNNNNNNNNN NINNNNNNNN- guuuuagage uaga 34
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<210> 36

<211> 34

<212> RNA

<213> Artificial Sequence

<220><221> source

<223> /note="Description of Artificial Sequence:

oligonucleotide"
<400> 36

guaacggcag acuucuccuc guuuuagage uaga

<210> 37

<211> 32

<212> RNA

<213> Artificial Sequence

<220><221> source

<223> /note="Description of Artificial Sequence:

oligonucleotide"
<400> 37
guaacggeag acuucuccuc guuuuagage ua
<210> 38
<211> 34
<212> RNA
<213> Artificial Sequence

<220><221> source

<223> /note="Description of Artificial Sequence:

oligonucleotide"
<400> 38
guaacggcag acuucuccuc guuuuagagce uagg

<

210> 39

<211> 35

<212> RNA

<213> Artificial Sequence

<220><221> source

<223> /note="Description of Artificial Sequence:

on
Ju
Jin
Qi

Synthetic

34
Synthetic

32
Synthetic

34
Synthetic
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oligonucleotide"
<400> 39
guaacggeag acuucuccuc guuuuagage uauge
<210> 40
<211> 42
<212> RNA
<213> Artificial Sequence

<220><221> source

<223> /note="Description of Artificial Sequence:

oligonucleotide"
<400> 40
guaacggcag acuucuccuc guauuagage uaugcuguuu ug
<210
> 41
<211> 37
<212> RNA
<213> Artificial Sequence

<220><221> source

<223> /note="Description of Artificial Sequence:

oligonucleotide"
<400> 41
guaacggcag acuucuccuc guauuagage uaugcug
<210> 42
<211> 42
<212> RNA
<213> Artificial Sequence

<220><221> source

<223> /note="Description of Artificial Sequence:

oligonucleotide"
<400> 42
guaacggcag acuucuccuc guuuuagage uaugcuguuu ug
<210>
43
<211> 37

<212> RNA

oin
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el

35
Synthetic

42
Synthetic

37
Synthetic

42
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<213> Artificial Sequence

<220><221> source

<223> /note="Description of Artificial Sequence:

oligonucleotide"
<400> 43
guaacggcag acuucuccuc guuuuagage uaugcug
<210> 44
<211> 36
<212> RNA
<213> Artificial Sequence

<220><221> source

<223> /note="Description of Artificial Sequence:

oligonucleotide"
<400> 44
guaacggcag acuucuccuc guuuuagagc uaaaga

<210> 45

<211> 34
<212> RNA
<213> Artificial Sequence

<220><221> source

<223> /note="Description of Artificial Sequence:

oligonucleotide"
<400> 45
guaacggeag acuucuccuc guuuuagage uaaa
<210> 46
<211> 38
<212> RNA
<213> Artificial Sequence

<220><221> source

<223> /note="Description of Artificial Sequence:

oligonucleotide"
<400> 46
guaacggcag acuucuccuc guuuuagage uaaaggga

<210> 47

omn
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Synthetic

37
Synthetic

36
Synthetic

34
Synthetic

38
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<
211> 35
<212> RNA

<213> Artificial Sequence

<220><221> source

<223> /note="Description of Artificial Sequence:

oligonucleotide"
<400> 47
guaacggcag acuucuccuc guuuuagage uagda
<210> 48
<211> 35
<212> RNA
<213> Artificial Sequence

<220><221> source

<223> /note="Description of Artificial Sequence:

oligonucleotide"
<400> 48
cuaacaguug cuuuuaucac guuuuagage uaugc
<210> 49
<211
> 37
<212> RNA
<213> Artificial Sequence

<220><221> source

<223> /note="Description of Artificial Sequence:

oligonucleotide"
<400> 49
cuaacaguug cuuuuaucac guuuuagage uaugcug
<210> 50
<211> 42
<212> RNA
<213> Artificial Sequence

<220><221> source

<223> /note="Description of Artificial Sequence:

oligonucleotide"
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Synthetic

35
Synthetic

35
Synthetic

37
Synthetic
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<400> 50

cuaacaguug cuuuuaucac guuuuagage uaugcuguuu ug 42

<210> 51

<211>

42

<212> RNA

<213> Artificial Sequence

<220><221> source

<223> /note="Description of Artificial Sequence: Synthetic
oligonucleotide"

<400> 51

cuaacaguug cuuuuaucac guauuagage uaugcuguuu ug 42

<210> 52

<211> 34

<212> RNA

<213> Artificial Sequence

<220><221> source

<223> /note="Description of Artificial Sequence: Synthetic
oligonucleotide"

<400> 52

cuaacaguug cuuuuaucac guuuuagagc uaga 34

<210> 53

<211> 34

<212> RNA

<213> Artificial Sequence

<220><221> source

<223> /note="Description of Artificial Sequence: Synthetic
oligonucleotide"

<400> 53

guaacggcag acuucuccuc guuuuaguac ucug 34

<210> 54

<211> 37

<212> RNA

<213> Artificial Sequence
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<220><221> source

<223> /note="Description of Artificial Sequence: Synthetic
oligonucleotide"

<400> 54

guaacggcag acuucuccuc guuuuaguac ucuguaa 37

<210> 55

<211> 45

<

212> RNA

<213> Artificial Sequence

<220><221> source

<223> /note="Description of Artificial Sequence: Synthetic
oligonucleotide"

<400> 55

guaacggcag acuucuccuc guuuuaguac ucuguaauuu uaggu 45

<210> 56

<211> 50

<212> RNA

<213> Artificial Sequence

<220><221> source

<223> /note="Description of Artificial Sequence: Synthetic
oligonucleotide"

<400> 56

guaacggcag acuucuccuc guuuuaguac ucuguaauuu uagguaugag 50

<210> 57

<211> 66

<212

> RNA

<213> Artificial Sequence

<220><221> source

<223> /note="Description of Artificial Sequence: Synthetic

oligonucleotide"

<400> 57
aauagcaagu uaaaauaagg cuaguccguu aucaacuuga aaaaguggca ccgagucggu 60
gcuuuu 66
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<210> 58

<211> 66

<212> RNA

<213> Artificial Sequence

<220><221> source

<223> /note="Description of Artificial Sequence: Synthetic
oligonucleotide"

<400> 58

aauagcaagu uaaaauaagg cuaguccguu aucaacuuga aaaaguggca ccgagucggu 60

geuuuu 66

<210> 59

<211> 64

<212> RNA

<213> Artificial Sequence

<220><221> source

<223> /note="Description of Artificial Sequence: Synthetic
oligonucleotide"

<400> 59

uagcaaguua aaauaaggcu aguccguuau caacuugaaa aaguggcacc gagucgguge 60

uuuu 64

<210> 60

<211> 66

<212> RNA

<213> Artificial Sequence

<220><221> source

<223> /note="Description of Artificial Sequence: Synthetic

oligonucleotide"
<400> 60
ccuagcaagu lUaaaauaagg cuaguccguu aucaacuuga aaaaguggca ccgagucggu 60
gecuuuu 66
<210> 61
<211> 67

<212> RNA

-210 -
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<213> Artificial Sequence

<220><221> source

<223> /note="Description of Artificial Sequence: Synthetic
oligonucleotide"

<400> 61

gcauagcaag uuaaaauaag gcuaguccgu uaucaacuug aaaaaguggc accgagucgg 60

ugcuuuu 67

<210> 62

<211> 74

<212> RNA

<213> Artificial Sequence

<220><221> source

<223> /note="Description of Artificial Sequence: Synthetic
oligonucleotide"

<400> 62

caaaacagca uagcaaguua auauaaggcu aguccguuau caacuugaaa aaguggeacc 60

gagucgguge uuuu 74

<210> 63

<211> 69

<212> RNA

<213> Artificial Sequence

<220><221> source

<223> /note="Description of Artificial Sequence: Synthetic
oligonucleotide"

<400> 63

cagcauagca aguuaauaua aggcuagucc guuaucaacu ugaaaaagug gcaccgaguc 60

ggugcuuuu 69
<210> 64

<211> 74

<212> RNA

<213> Artificial Sequence

<220><221> source

<223> /note="Description of Artificial Sequence: Synthetic

-211 -
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oligonucleotide"
<400> 64
caaaacagca uagcaaguua aaauaaggcu aguccguuau caacuugaaa aaguggeacc 60
gagucgguge uuuu 74
<210> 65
<211> 69
<212> RNA
<213> Artificial Sequence
<220><221> source

<223> /note="Description of Artificial Sequence: Synthetic

oligonucleotide"

<400> 65

cagcauagca aguuaaaaaa aggcuagucc guuaucaacu lgaaaaagug gcaccgaguc 60

ggugcuuuu 69

<210> 66

<211> 68

<212> RNA

<213> Artificial Sequence

<220><221> source

<223> /note="Description of Artificial Sequence: Synthetic
oligonucleotide"

<400> 66

aauuuagcaa guuaaaauaa ggcuaguccg uuaucaacuu gaaaaagugg caccgagucg 60

gugcuuuu 68

<210> 67

<211> 66

<212> RNA

<213> Artificial Sequence

<220><221> source

<223> /note="Description of Artificial Sequence: Synthetic
oligonucleotide"

<400> 67

uuuagcaagu uaaaauaagg cuaguccguu aucaacuuga aaaaguggcea ccgagucggu 60
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gcuuuu 66

<210> 68

<211> 70

<212> RNA

<213> Artificial Sequence

<220><221> source

<223> /note="Description of Artificial Sequence: Synthetic
oligonucleotide"

<400> 68

aaccuuuagec aaguuaaaau aaggcuaguc cguuaucaac uugaaaaagu ggcaccgagu 60

cggugcuuuu 70

<210> 69

<211> 66

<212> RNA

<213> Artificial Sequence

<220><221> source

<223> /note="Description of Artificial Sequence: Synthetic
oligonucleotide"

<400> 69

aallagcaagu uaaaauaagg cuaguccguu aucaacuuga aaaaguggca ccgagucggu 60

gcuuuu 66

<210> 70

<211> 67

<212> RNA

<213> Artificial Sequence

<220><221> source

<223> /note="Description of Artificial Sequence: Synthetic

oligonucleotide"

<400> 70
gcaliagcaag uuaaaauaag gcuaguccgu uaucaacuug aaaaagugge accgagucgg 60
ugcuuuu 67
<210> 71
<211> 69

- 213 -
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<212> RNA

<213> Artificial Sequence

<220><221> source

<223> /note="Description of Artificial Sequence: Synthetic
oligonucleotide"

<400> 71

cagcauagca aguuaaaaua aggcuagucc guuaucaacu ugaaaaagug gcaccgaguc 60

ggugcuuuu 69

<210> 72

<211> 74

<212> RNA

<213> Artificial Sequence

<220><221> source

<223> /note="Description of Artificial Sequence: Synthetic
oligonucleotide"

<400> 72

caaaacagca uagcaaguua aaauaaggcu aguccguuau caacuugaaa aaguggeacc 60

gagucgguge uuuu 74

<210> 73

<211> 74

<212> RNA

<213> Artificial Sequence

<220><221> source

<223> /note="Description of Artificial Sequence: Synthetic
oligonucleotide"

<400> 73

caaaacagca uagcaaguua auauaaggcu aguccguuau caacuugaaa aaguggcacc 60

gagucgguge uuuu 74
<210> 74

<211> 66

<212> RNA

<213> Artificial Sequence

<220><221> source

- 214 -
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<223> /note="Description of Artificial Sequence: Synthetic
oligonucleotide"

<400> 74

aallagcaagu uaaaaulaagg cuaguccguu aucaacuuga aaaaguggca ccgagucggu 60

gcuuuu 66

<210> 75

<211> 62

<212> RNA

<213> Artificial Sequence

<220><221> source

<223> /note="Description of Artificial Sequence: Synthetic

oligonucleotide"

<400> 75

cagaaucuac lUaaaacaagg caaaaugccg uguuuaucuc gucaacuugu uggcgagauu 60

uu 62

<210> 76

<211> 65

<212> RNA

<213> Artificial Sequence

<220><221> source

<223> /note="Description of Artificial Sequence: Synthetic
oligonucleotide"

<400> 76

uuacagaauc uacuaaaaca aggcaaaaug ccguguuuau cucgucaacu uguuggcgag 60

auuuu 65

<210> 77

<211> 73

<212> RNA

<213> Artificial Sequence

<220><221> source

<223> /note="Description of Artificial Sequence: Synthetic
oligonucleotide"

<400> 77
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aCCuaaaauu acagaaucua cCuaaaacaag gCaaaaugcCcC guguuuaucu cgucaacuug

uuggegagau uuu

<210> 78

<211> 78

<212> RNA

<213> Artificial Sequence

<220><221> source

<223> /note="Description of Artificial Sequence
oligonucleotide"

<400> 78

. Synthetic

cucauaccua aaauuacaga aucuacuaaa acaaggcCaaa augccguguu uaucucguca

acuuguugge gagauuuu

<210> 79

<211> 54

<212> RNA

<213> Artificial Sequence

<220><221> source

<223> /note="Description of Artificial Sequence
oligonucleotide"

<220><221> modified_base

<222> (1)..(15)

<223> a, c, u, g, unknown or other

<220><221> modified_base

<222> (27)..(48)

<223> a, c, u, g, unknown or other

<220><221> misc_feature

<222> (27)..(48)

<223> /note="This region may encompass 2-22 nuc

<220><221> modified_base

<222> (49)..(54)

<223> a, c, u, g, unknown or other
<220><221> misc_feature

<222> (49)..(54)

. Synthetic

leotides"
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<223> /note="This region may encompass 0-6 nucleotides"

<220>

<221> source

<223> /note="See specification as filed for detailed description of
substitutions and preferred embodiments"

<400> 79

nnnnnnnnnn nnnnnuuuua gageuannnn NNNnnnnnnn nnnnnnnnnn nnnn 54

<210> 80

<211> 71

<212> RNA

<213> Artificial Sequence

<220><221> source

<223> /note="Description of Artificial Sequence: Synthetic

oligonucleotide"
<220><221> modified_base
<222> (1)..(6)
<223> a, c, u, g, unknown or other
<220><221> misc_feature
<222> (1)..(6)
<223> /note="This region may encompass 0-6 nucleotides"
<220><221> modified_base
<222> (7)..(28)
<223> a, c, u, g, unknown or other
<220><221> misc_feature
<222> (7)..(28)
<223> /note="This region may encompass 2-22 nucleotides"
<220><221> modified_base
<222> (42)..(71)
<223> a, c, u, g, unknown or other
<220>
<221> source

<223> /note="See specification as filed for detailed description of

substitutions and preferred embodiments"

- 217 -

10-2758180



<400> 80

nnnnnnnnnn nNnnnnnnnnn nnnnnnnnua gcaaguuaaa annnnnnnnn nnnnnnnnnn

nnnnnnnnnn n

<210> 81

<211> 54

<212> RNA

<213> Artificial Sequence

<220><221> source

<223> /note="Description of Artificial Sequence
oligonucleotide"

<220><221> modified_base

<222> (1)..(15)

<223> a, c, u, g, unknown or other

<220><221> modified_base

<222> (27)..(48)
<223

> a, ¢, u, g, unknown or other

<220><221> misc_feature

<222> (27)..(48)

<223> /note="This region may encompass 2-22 nuc
<220><221> modified_base

<222> (49)..(54)

<223> a, ¢, u, g, unknown or other

<220><221> misc_feature

<222> (49)..(54)

. Synthetic

leotides"

<223> /note="This region may encompass 0-6 nucleotides"

<220>

<221> source

<223> /note="See specification as filed for detailed description of

substitutions and preferred embodiments"

<400> 81

nnnnnnnnnn nnnnnuaudua gagcuannnn nnnnnnnnnn nnnnnnnnnn nnnn

<210> 82

<211> 71

-218 -

60

71

54

S550ol 10-2758180



oin
1]
Jm
el

<212> RNA

<213> Artificial Sequence

<220><221> source

<223> /note="Description of Artificial Sequence: Synthetic
oligonucleotide"

<220><221> modified_base

<222> (1)..(6)

<223> a, c, u, g, unknown or other

<220><221> misc_feature

<222> (1)..(6)

<223> /note="This region may encompass 0-6 nucleotides"

<220><221> modified_base

<222> (7)..(28)

<223> a, c, u, g, unknown or other

<220><221> misc_feature

<222> (7)..(28)

<223> /note="This region may encompass 2-22 nucleotides"

<220><221> modified_base

<222> (42)..(71)

<223> a, c, u, g, unknown or other

<220>

<221> source

<223> /note="See specification as filed for detailed description of
substitutions and preferred embodiments"

<400> 82

NNNNNNNNNN NMNNNNNNNN NNNNRNNNUa - gcaaguuaall annnnnnnnn nnnnnnnnnn 60

nnnnnnnnnn n 71

<210> 83

<211> 57

<212> RNA

<213> Artificial Sequence

<220><221> source

<223> /note="Description of Artificial Sequence: Synthetic

-219 -
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oligonucleotide"
<220><221> modified_base
<222> (1)..(15)
<223> a, c, u, g, unknown or other
<220><221> modified_base
<222> (30)..(51)
<223> a, c, u, g, unknown or other
<220><221> misc_feature
<222> (30)..(51)
<223> /note="This region may encompass 2-22 nucleotides"
<220><221> modified_base
<222> (52)..(57)
<223> a, c, u, g, unknown or other
<220><221> misc_feature
<222> (52)..(57)
<223> /note="This region may encompass 0-6 nucleotides"
<220>
<221> source

<223> /note="See specification as filed for detailed description of

substitutions and preferred embodiments"

<400> 83

NNNNNNNNNN NNNNnguUUU aguacucugn NnNNnnnnnn Nnnnnnnnnn nnnnnnn 57

<210> 84

<211> 74

<212> RNA

<213> Artificial Sequence

<220><221> source

<223> /note="Description of Artificial Sequence: Synthetic
oligonucleotide"

<220><221> modified_base

<222> (1)..(6)

<223> a, c, u, g, unknown or other

<220><221> misc_feature

<222> (1)..(6)

- 220 -
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<223> /note="This region may encompass 0-6 nucleotides"

<220><221> modified_base

<222> (7)..(28)

<223> a, c, u, g, unknown or other

<220><221> misc_feature

<222> (7)..(28)

<223> /note="This region may encompass 2-22 nucleotides"

<220><221> modified_base

<222> (45)..(74)

<223> a, c, u, g, unknown or other

<220>

<221> source

<223> /note="See specification as filed for detailed description of
substitutions and preferred embodiments"

<400> 84

NNNNNNNNNN NNNNNNNNND NNnnnnnnca gaaucuacua aaachnnnnn nnnnnnnnnn 60

nnnnnnnnnn nnnn 74

<210> 85

<211> 57

<212> RNA

<213> Artificial Sequence

<220><221> source

<223> /note="Description of Artificial Sequence: Synthetic
oligonucleotide"

<220><221> modified_base

<222> (1)..(15)

<223> a, c, u, g, unknown or other

<220><221> modified_base

<222> (30)..(51)

<223> a, c, u, g, unknown or other

<220><221> misc_feature

<222> (30)..(51)

<223> /note="This region may encompass 2-22 nucleotides"

- 221 -
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<220><221> modified_base
<222> (52)..(57)

<223> a, c, u, g, unknown or other

<220><221> misc_feature

<222> (52)..(57)

<223> /note="This region may encompass 0-6 nucleotides"

<220>

<221> source

<223> /note="See specification as filed for detailed description of
substitutions and preferred embodiments"

<400> 85

nnnnnnnnnn nnnnnguauu aguacucugn NNNnnnnnnn nnnnnnnnnn innnnnn 57

<210> 86

<211> 74

<212> RNA

<213> Artificial Sequence

<220><221> source

<223> /note="Description of Artificial Sequence: Synthetic
oligonucleotide"

<220><221> modified_base

<222> (1)..(6)

<223> a, c, u, g, unknown or other

<220><221> misc_feature

<222> (1)..(6)

<223> /note="This region may encompass 0-6 nucleotides"
<220><221> modified_base

<222> (7)..(28)

<223> a, c, u, g, unknown or other

<220><221> misc_feature

<222> (7)..(28)

<223> /note="This region may encompass 2-22 nucleotides"
<220><221> modified_base

<222> (45)..(74)

- 222 -
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<223> a, c, u, g, unknown or other
<220>

<221> source
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<223> /note="See specification as filed for detailed description of

substitutions and preferred embodiments"

<400> 86

NNNNNNNnnn NNNNNNNNNN nnnnnnnca gaaucuacua auacnnnnnn nnnnnnnnnn 60

nnnnnnnnnn nnnn 74

<210> 87

<211> 10

<212> RNA

<213> Artificial Sequence

<220><221> source

<223> /note="Description of Artificial Sequence: Synthetic
oligonucleotide"

<400> 87

uaauuuuagg 10

<210> 88

<211> 11

<212> RNA

<213> Artificial Sequence

<220><221> source

<223> /note="Description of Artificial Sequence: Synthetic
oligonucleotide"

<400> 88

uaauuuuagg u 11

<210> 89

<211> 12

<212> RNA

<213> Artificial Sequence

<220><221> source

<223> /note="Description of Artificial Sequence: Synthetic

oligonucleotide"

- 223 -
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<400> 89
uaauuuuagg ua
<210> 90
<211> 13
<212> RNA

<213> Artificial Sequence
<

220><221> source

<223> /note="Description of Artificial Sequence
oligonucleotide"

<400> 90

uaauuuuagg uau

<210> 91

<211> 14

<212> RNA

<213> Artificial Sequence

<220><221> source

<223> /note="Description of Artificial Sequence
oligonucleotide"

<400> 91

uaauuuuagg uaug

<210> 92

<211> 15

<212> RNA

<213> Artificial Sequence
<220

><221> source

<223> /note="Description of Artificial Sequence
oligonucleotide"

<400> 92

uaauuuuagg uauga

<210> 93

<211> 101

<212> RNA

<213> Artificial Sequence

. Synthetic

. Synthetic

. Synthetic

- 224 -
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<220><221> source

<223> /note="Description of Artificial Sequence: Synthetic
polynucleotide"

<220><221> modified_base

<222> (1)..(21)

<223> a, c, u, g, unknown or other

<400> 93

nnnnnnnnnn nnnnnnnnnn nguuuuagag cuagaaauag caaguuaaaa uaaggcuagu

ccguuaucaa cuugaaaaag uggcaccgag ucggugeuuu Uu

<210> 94

<211> 104

<212> RNA

<213> Artificial Sequence

<220><221> source

<223> /note="Description of Artificial Sequence: Synthetic
polynucleotide"

<220><221> modified_base

<222> (1)..(21D)

<223> a, c, u, g, unknown or other

<400> 94

NNNNNNNNNN NNNNNNNNNN nguuuuagua cucuggaaac agaaucuacl aaaacaagge

aaaaugccgu guuuaucucg ucaacuuguu ggegagauuu uuuu

<210> 95

<211> 34

<212> RNA

<213> Artificial Sequence

<220><221> source

<223> /note="Description of Artificial Sequence: Synthetic
oligonucleotide"

<220><221> modified_base

<222> (1)..(20)

<223> a, c, u, g, unknown or other

<400> 95
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NNNNNNNNnn NNNNNNNNND guuuuagage uaga

<210> 96

<211> 66

<212> RNA

<213> Artificial Sequence

<220><221> source

<223> /note="Description of Artificial Sequence
oligonucleotide"

<400> 96

. Synthetic

aauagcaagu uaaaauaagg cuaguccguu aucaacuuga aaaaguggca ccgagucggu

gcuuuu

<210> 97

<211> 32

<212> RNA

<213> Artificial Sequence

<220><221> source

<223> /note="Description of Artificial Sequence
oligonucleotide"

<220><221> modified_base

<222> (1)..(20)

<223> a, c, u, g, unknown or other

<400> 97

NNNNNNNNNn Nnnnnnnnnn guuuuagage ua

<210> 98

<211> 64

<212> RNA

<213> Artificial Sequence

<220><221> source

<223> /note="Description of Artificial Sequence

oligonucleotide"

<400> 98

. Synthetic

. Synthetic

uagcaaguua aaauaaggcu aguccguuau caacuugaaa aaguggcacc gagucgguge

uuuu

- 226 -
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<210> 99

<211> 34

<212> RNA

<213> Artificial Sequence

<220><221> source

<223> /note="Description of Artificial Sequence: Synthetic
oligonucleotide"

<220><221> modified_base

<222> (1)..(20)

<223> a, c, u, g, unknown or other

<400> 99

NNNNNNNNNN NNNNNNNNNN guuuuagage uagg 34

<210> 100

<211> 66

<212> RNA

<213> Artificial Sequence

<220><221> source

<223> /note="Description of Artificial Sequence: Synthetic
oligonucleotide"

<400> 100

ccuagcaagu uaaaauaagg cuaguccguu aucaacuuga aaaaguggea ccgagucggu 60

gcuuuu 66

<210> 101

<211> 35

<212> RNA

<213> Artificial Sequence

<220><221> source

<223> /note="Description of Artificial Sequence: Synthetic

oligonucleotide"
<220><221

> modified_base
<222> (1)..(20)
<223> a, c, u, g, unknown or other

<400> 101

- 227 -
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NNNNNNNNnn NNNNnnnnn guuuuagage uauge 35

<210> 102

<211> 67

<212> RNA

<213> Artificial Sequence

<220><221> source

<223> /note="Description of Artificial Sequence: Synthetic
oligonucleotide"

<400> 102

gcauagcaag uuaaaauaag gcuaguccgu uaucaacuug aaaaagugge accgagucgg 60

ugcuuuu 67

<210> 103

<211

> 42

<212> RNA

<213> Artificial Sequence

<220><221> source

<223> /note="Description of Artificial Sequence: Synthetic
oligonucleotide"

<220><221> modified_base

<222> (1)..(20)

<223> a, c, u, g, unknown or other

<400> 103

NNNnnnnnnn NNNNNNNNnn guauuagage uaugceuguuu ug 42

<210> 104

<211> 74

<212> RNA

<213> Artificial Sequence

<220><221> source

<223> /note="Description of Artificial Sequence: Synthetic

oligonucleotide"

<400> 104
caaaacagca uagcaaguua auauaaggcu aguccguuau caacuugaaa aaguggcacc 60
gagucgguge uuuu 74

- 228 -
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<210> 105

<211> 37

<212> RNA

<213> Artificial Sequence

<220><221> source

<223> /note="Description of Artificial Sequence: Synthetic
oligonucleotide"

<220><221> modified_base

<222> (1)..(20)

<223> a, c, u, g, unknown or other

<400> 105

NNNNNNNNNN NNnnnnnnn guauuagage uaugcug 37

<210> 106

<211> 69

<212> RNA

<213> Artificial Sequence

<220><221> source

<223> /note="Description of Artificial Sequence: Synthetic

oligonucleotide"

<400> 106

cagcauagca aguuaauaua aggcuagucc guuaucaacu ugaaaaagug gcaccgaguc 60

ggugcuuuu 69

<210> 107

<211> 42

<212> RNA

<213> Artificial Sequence

<220><221> source

<223> /note="Description of Artificial Sequence: Synthetic
oligonucleotide"

<220><221> modified_base

<222> (1)..(20)

<223> a, c, u, g, unknown or other

<400> 107

- 229 -
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nnnnnnnnnn nnnnnnnnnn  guuuuagagec uaugcuguuu ug

<210> 108

<211> 74

<212> RNA

<213> Artificial Sequence

<220><221> source

<223> /note="Description of Artificial Sequence
oligonucleotide"

<400> 108

oin
1]
Jm
el

42

. Synthetic

caaaacagca uagcaaguua aaauaaggcu aguccguuau caacuugaaa aaguggcacce 60

gagucgguge uuuu
<210> 109

<211> 37

<212> RNA

<213> Artificial Sequence

<220><221> source

<223> /note="Description of Artificial Sequence

oligonucleotide"
<220><221

> modified_base

<222> (1)..(20)

<223> a, c, u, g, unknown or other

<400> 109

NNNNNNNNNN NNNNNNNNnn guuuuagage uaugeug

<210> 110

<211> 69

<212> RNA

<213> Artificial Sequence

<220><221> source

<223> /note="Description of Artificial Sequence
oligonucleotide"

<400> 110

74

. Synthetic

37

. Synthetic

cagcauagca aguuaaaaaa aggcuagucc guuaucaacu ugaaaaagug gcaccgaguc 60

ggugcuuuu

69

- 230 -
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<210> 111

<211

> 37

<212> RNA

<213> Artificial Sequence

<220><221> source

<223> /note="Description of Artificial Sequence: Synthetic
oligonucleotide"

<220><221> modified_base

<222> (1)..(20)

<223> a, c, u, g, unknown or other

<400> 111

NNNNNNNNNN NN guuuuagage uaugcug 37

<210> 112

<211> 69

<212> RNA

<213> Artificial Sequence

<220><221> source

<223> /note="Description of Artificial Sequence: Synthetic
oligonucleotide"

<400> 112

cagcauagca aguuaaaaua aggcuagucc guuaucaacu ugaaaaagug gcaccgaguc 60

ggugcuuuu 69

<210> 113

<211> 34

<212> RNA

<213> Artificial Sequence

<220><221> source

<223> /note="Description of Artificial Sequence: Synthetic
oligonucleotide"

<220><221> modified_base

<222> (1)..(20)

<223> a, c, u, g, unknown or other

<400> 113

- 231 -
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NNNNNNNNNN NNNNNNNNNN guuuuaguac ucug
<210> 114

<211> 62

<212> RNA

<213> Artificial Sequence

<220><221> source

<223> /note="Description of Artificial Sequence

oligonucleotide"

<400> 114

. Synthetic

cagaaucuac uaaaacaagg caaaaugccg uguuuaucuc gucaacuugu uggcgagauu

uu

<210> 115

<211> 37

<212> RNA

<213> Artificial Sequence

<220><221> source

<223> /note="Description of Artificial Sequence
oligonucleotide"

<220><221> modified_base

<222> (1)..(20)

<223> a, c, u, g, unknown or other

<400> 115

nnnnnnnnnn nnnnnnnnnn guuuuaguac ucuguaa

<210> 116

<211> 65

<212> RNA

<213> Artificial Sequence

<220><221> source

<223> /note="Description of Artificial Sequence
oligonucleotide"

<400> 116

. Synthetic

. Synthetic

uuacagaauc uacuaaaaca aggcaaaaug ccguguuuau cucgucaacu uguuggcgag

auuuu

- 232 -

oin
]
Jm
el

34

60

62

37

60

65

10-2758180



on
Ju
Jim
Qi

<210> 117

<211> 45

<212> RNA

<213> Artificial Sequence

<220><221> source

<223> /note="Description of Artificial Sequence: Synthetic
oligonucleotide"

<220><221

> modified_base

<222> (1)..(20)

<223> a, c, u, g, unknown or other

<400> 117

NNNNNNNNNN NNNNNNNnNn guuuuaguac ucuguaauuu uaggu 45

<210> 118

<211> 73

<212> RNA

<213> Artificial Sequence

<220><221> source

<223> /note="Description of Artificial Sequence: Synthetic
oligonucleotide"

<400> 118

accuaaaauu acagaaucua cuaaaacaag gcaaaaugcec guguuuaucu cgucaacuug 60

uuggcgagau uuu 73

<210> 119

<211

> 50

<212> RNA

<213> Artificial Sequence

<220><221> source

<223> /note="Description of Artificial Sequence: Synthetic
oligonucleotide"

<220><221> modified_base

<222> (1)..(20)

<223> a, c, u, g, unknown or other

<400> 119

- 233 -
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NNNNNNNnnn NNNNNNNNN guuuuaguac ucuguaauuu uagguaugag 50

<210> 120

<211> 78

<212> RNA

<213> Artificial Sequence

<220><221> source

<223> /note="Description of Artificial Sequence: Synthetic
oligonucleotide"

<400> 120

cucauaccua aaauuacaga aucuacuaaa acaaggcCaaa augccguguu uaucucguca 60

acuuguuggce gagauuuu 78

<210> 121

<211> 10

<212> DNA

<213> Artificial Sequence

<220><221> source

<223> /note="Description of Artificial Sequence: Synthetic
oligonucleotide"

<220><221> misc_feature

<222> (1)..(10)

<223> /note="This sequence may encompass 1-10 nucleotides"

<400> 121

aaaaaaaaaa 10

<210> 122

<211> 20

<212> DNA

<213> Artificial Sequence

<220><221>

source

<223> /note="Description of Artificial Sequence: Synthetic
oligonucleotide"

<220><221> misc_feature

<222> (1)..(20)

<223> /note="This sequence may encompass 10-20 nucleotides"

- 234 -
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<400> 122

aaaaaaaaaa aaaaaaaaaa

<210> 123

<211> 200

<212> DNA

<213> Artificial Sequence

<220><221> source

<223> /note="Description of Artificial Sequence: Synthetic
polynucleotide"

<220><221> misc_feature

<222> (1)..(200)

<223> /note="This sequence may encompass 25-200 nucleotides"

<400> 123

dddaddaadda ddadddadada ddaadddaddadad daddddddadad aaddaaddadadda aaaaaaaaaa
dddaddaadad ddadddadada ddadaddadddad dadddddddad aadadaaddadadada aaaaaaaaaa
dddaddaadad adadddadada daadaddaddada daddddddadd addaadddada aaaaaaaaaa

dddaaadaaaa aaaaaaaaaa

- 235 -
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