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A7 1
AY FAEA, BE dEA 9 ¥ RS xIEE TOoRVEH MExE, FFIE AdsE
SRR}
AT 2
A1l oA, A siak Exe AY SAEAEA AY] AY dEAE 5
B AAATGn,GANsnyGCTAKGNsGGnen,GGAATCTRRRS”  [M W5 173] M IS Z3els FEYLEHE F7 2EH X (Y

1, mS GEE G n E6CEEG nEG6GEEG6G n EG6GESE6 Y 20T, g & A B
rA, n; 5 A EE rAolw, 9499 G, A, T, C, B, K, Y 2 R & 2 -t&A] guFEFILE =0, 999 rG,
rA 2T & fEFEHEH=tHE X33t HLHEA.

AT% 3

A 28] glojA, A7l FEULEE F3F 2EHXE 5 BnAATGN.GAnsn GCTAGGNsGGnen,GGAATCTGARS  [A&
W5 174] AD (471oA, 0y 2 G EE 16, np &6 FE 16, 03 26 EE G, 26 EE G, s ST ®E
T rAolH, d9je] G, A, T, C, B, ¥ R 2 2" -H&A fJry7FULE =0

= 1T, ng = A=A np 2 A
o, A9 rG, rA E T & R FEUE=olth) S x5t AR R],

A3 4

A 28 e A 33 AlA, A FEALHE FX 2EHAE 5
Ty AAATGRGANsnyGCTAGGNSGGnen,GGAATCTGAGS”  [A ¥ E: 175], 5 TniAAATGR,GAnsnGCTAGGN:GGnsnGGAATCTGAAS’
(e s: 1761, 5 CnyAAATGN,GANsn,GCTAGGN:GGNen,GGAATCTGAGS” (M3 1771, 2 5

Gn1AAATGN,GANan,GCTAGGN;GGnen,GGAATCTGAG3”  [AMEWE: 178]2 F4¥ o 2HH AddE wIHogs A4

(A7 2 G E= 16, np 2 G EE 16, ns = G EE G, ny = 6 == 16, ns

rlo

TEE1T, ng = A X

TrA, np 2 A EE rAolH, A9 G, A, THE C 22 -d&A FEFEAE =Y, A9 G, rA Z rT

it

A28 WA A 438 F ool= g Fo YdolA, Ar]  FRUH= F7 2EHR = 5
GnAAATGNR.GAN3n GCTAGGNsGGngn;GGAATCTGAGS”  [A €W 3 178] FEULEHE=AYE (o7]0A, n & G EE= 16,

s 2= GEETIG, s S G6GEE G, 26 EE G, ons 2T B 0T, ng = A BErA np 2 A e rAo)Hy,

el G, A, T B C 22 -d&A eIl eE=ely, 499 16, rA 2 T & ZEFI L= ]S

o

A2 WA A 4 F o= 7 Fel glolN, A7 FEULHE FH 2EHH =5
Cn;AAATGN,GAN3n GCTAGGN:GGnen,GGAATCTGAGS”  [AM ¥ E: 177] FEAEE ME(A7]oAA, n & G EE G,

ng <= GEErG s 26GEE16  26GEE 16, 15 2T 5EE T, ng 2 A B rA, np 2 A BTBE rAojH,
A G, A, T HE C 2 2 -dSA] FRFIAE=0Y, A9 G, rA ¥ 1T & FEFEALEHEH S
Zgsl= AR

AT 7

A 28 WA Al 63 F ol g ol QlojA, AVl wEHLEHE T 2EUXAE 20 -HSA HERFEYE
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A2d WA Al & F o= F Fel glolM, A7 TEUALHE T3 2EHA =5
GrGAAATGGGAGGGCTAGGTGGAAGGAATCTGAG3” [M ¥ & 179],

5 GGAAATGrGGAGGCTAGGTGGAAGGAATCTGAGS” [AM €W &: 1801,
5 GGAAATGGGArGGGCTAGGTGGAAGGAATCTGAG3”  [AEwl&: 181],
5 GGAAATGGGAGrGGCTAGGTGGAAGGAATCTGAG3”  [MEwl&: 182],
5 GGAAATGGGAGGGCTAGGTGGrAAGGAATCTGAG3” [A¥E®&: 183],
5 GGAAATGGGAGGGCTAGGTGGArAGGAATCTGAG3” [AMEW & 184],
5 GGAAATGrGGAGGGCTAGGTGGrAAGGAATCTGAG3” [AM W& 1851,
5 GGAAATGGGAGGGCTAGGTGGrArAGGAATCTGAG3” [A W& 1861,
5 GGAAATGrGGAGGGCTAGGTGGrArAGGAATCTGAGS”  [AE® & 187],
5 GGAAATGGGArGGGCTAGGTGGrArAGGAATCTGAG3” [AEH &

5" GrGAAATGrGGAr GGGCTAGGTGGr ArAGGAATCTGAG3”  [AE® & 189],
5" GrGAAATGrGGArGr GGCTAGGTGGr ArAGGAATCTGAG3” [AE¥ & 190] %

5" GrGAAATGrGGArGrGGCTAGGrTGGrArAGGAATCTGAGS” [AME¥E: 19112 FA¥ wo=ZFE MA™¥HE w3HS
AN delel 6, A, T % C 2 2 - elusrEeee=olu, dle) 16, rd ¥ 1T & P
QEEolthe TP A,

AT 9

EfA, wEdUeHE 3 2EYA

T

37 11

Al 2 WA A 9% T ol 7 Fol lejA, AY] A £ 5 >3 WEe R wIEUEE 27 Td &
EdA, wEAEHE $3F AEYA B pEALEHE 1A B AEAAS s (97194 7] wEEs
Bl 12 B 2EAE 1 A T wEEEEE e, 7] wEEeHE 23 dd AEHAE 1

A 77 FEESEEs Tasi)) AR}

AT 12
A 108 e Al 118 oM, A7) FEULEE 1A U9 AEUAE 5 417477774V o FEULE=
ALEs x3etn A7) FEUQEUE 23 U9 2EYXE 5 BLiZZZn ZnZipd o FEHSEHE HES ¥3dta)

5 BAjoli, Z;E V EE RAolu, 7, & B B FAolw,
Z; £ B EE RAO|AL, 7= V EE PAlolal, 7 & B EE PAlolal, 7 £V EE PAlolal, ZiEV
@, ki C

E Bty WA,
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A 108 WA A 128 F o= g Foll oA, AV FEHULHE 1% Uw 2EHXE 5 L7077V <
TEUALHE A4S ¥ostal 7] wEULEE 23 ¥d REYUXE 5 BZiZiZli ZiZd 9 wEHSEHE=

de £8k= {o7]0AM, (a) 7, £ G, 2, =S, L=V, LEB, s =B, 2=V, Z; B, s =V, Z
=V, Zw © B, Zn & SOl Zj; & ColAY & (b) e FAelx, 7, S, 7y £V, L= B, 7; £ B,
Ze =V, 7; B, Ze =V, 2=V, 7y © B, Zy & SolH Zpe ColAY B (¢) = 6, 7, = S, 7y &V,
e B, Zs B, Zs 5V, I £ B, Zs £V, Zee= V, Zp £ B, Zue SolH Zpe FEA A nigEAss
(a) 2LEG Z,=2C Zs R L EB LY, ZeR L, EY, i ER 25V, ZneEY, In 6
oW 7, ¥ ColAY Ex (b) 2= HAely, 2, C, Zs &R, 72, B, Zs Y, L= R, Z; &Y, Zs = R,
Zo =V, Zw © Y, Zn ¥ 6o1H Zp & COIAY B (o) 215 G, 2. ©C, Ih ©R, 2y © B, Z; © Y, Zt&
R, Z; Y, Zs ER, Zo ©V, Zyy Y, Z;; & GolW Zpe FAo|thy AR},

AT 14

Al 133 dolA, (a) A7) FEILHE 1A ¥ ~EHAE 5 GCACTGE3 ¢ FEULE= NdS x3ts}

3 A7 FEELEE 22 T AEHAE 5 GCAGIGES o FEULEHE=E AES ZIEAY; =E (b)
A7) FEULEE 12 2 ~EHXE 5 GCACIGAS ¢ FEElLE= AgS ¥t A7 wFe

L= 23 ¥k 2EHXE 5 GCAGIGE3” 9] wEHLEE MES ¥3dsiAY; £ (o) A7 wEELE

= 17 9d ~EAE GCAGTGG3” ¢ WEHLE= IS ¥3stal A7 U LEE 23 4 ~EF R

(@]

= 5
TCACTGC3" ¢ wEHUSE = A

2} ‘?;L 2EF 1_ 5 GCGCTGG3™ 2] &4
PeEE 23 wu AEHAE © GCAGIGC3” ¢ HZHoE= Ao
g ; f FEUQEE 13 d 2EHXE 5 GOGCCAG o wEHleE= Mds X3
3 A7 FEYSEHE 23 29 ~2EFXE 5 TG 9 FEHSEHE A4S xasls, itz
AT+E 15

A 108 WA Al 128 F o= g goll oA, AV wEHLEE 1A Bw 2EYRE 5 Z172,7:7,7:7:V3 2

FEHULHE MES xgsta AV FEELEE 23 Uy 2EUX = 5 BZiZdeZio ZuZipd o wEEILEE=
[e=]
=

AEE xFgste {4714, (a) Z; & F-Alo 2= S, L3 =V, L, B, s =8B, 2=V, L =B, Ls =
V, Zo= V, Zin © B, Zn ¥ SolH Zpe FAoAY; e (b) Zie FAlela, Z,& S, = V, Z,= B,

iy
=
N
rir
=
N
i
=
N

s =V, Zo=C, Zy £ B, Z;; & So|H
°} ILolZilsleG3 o FwEHULE= A
45 xgstal Av] wEHLEE 23 wd AEHXE 5 (ZZdon ZnZied o WEULEHE AMES
F3katar, of7)olA, (a) 7, & HAolaL, 2, S, L=V, LEG LY, LS, /B, % R, %
= C, Zie B, Zn & SolH Zpe FAlAY; T (b)) ZiE FAeIW, 2, £ S, L 5V, LG, Zs £ Y,
Zs =S, Ir= B, Zs © R, Zy © C, Zw= B, ZuT FAl°IH, Zi & FAAY e (¢) Lis FAH, 7, =

BAelw, 7 =V, 2= G, Zs =Y, 7 = S, = B, Zs = R, Zo = C, Zip= B, Zy & SolH 7= FAjo|th}

Al 153l QlolA,

(a) A7 FEALHE 1A ¥Y 2EdX = 5 GGG 9] wEUHE AE9s xggsta 4] wEdL
HE 228 4k ~E s 5 CIGCGE3" o] wEdUQE = MES XA =+ (b) A7) 72U SE
= 1xp e 2EAE 5 GOGEGE3 o wEHALEE AES 233t A7 wEULHE 23 ¥d 2EHAE

_5_
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5 CCGCGE3" 9] FEHUEHE AdS XdatAY; Ex (o) A7 wEUEE 13 ¥d ~2E# A= 5 GGGCCG3
Co] FEYLEHE *105% xgtsta A wE eﬂOEL 22 e ~EAE 5 CGGECC3’ 4 FEYOEE A
d& ALY EBE (d) A7) wEULEE 1A 29 2EYAE 5 GG 9o wEHLEE IS
xtstar 7] FEEQEE 23 #d AEHXE 5 (GGG 9 wEULEE MEe ¥9 o} A T (e)
A7) FEYLEE 12 du AEHRE 5 GAGGE o FEALHE AIS xZEsta A7) wEFuEl

HE 22 4o ~E#XE 5 CGCIC3" o wEHLHE AEE 233t AY; e (f) A7 wEEL
12 g 2EHAE 5 GEIEE3T o wEAHE AEE X8sta 47 wEULEHE 22 Ui ~E#HX =
5 CCACGC3" 9] wEHEE MEdS T AY; B (g) 7] w2 LEE 1A ¥ ~2EHX= 5 GOGICG3
© o wEHEHLEE MES 23ty Y] wEEEE 23 29 2E#X = 5 (GACGE3T o wEHEEE A4

AT 17

A 108 WA Al 128 F o= 3 o oA, AV FREULLEE 13 U REH X 5 21707574757V
FTEULHE MES Xt 7] wEULHE 23 ¥ 2EWUX = 5 BLiZdeZo ZuZid 9 wEELHE=
AEE X, {A71dA, (a) 7, & FAelx, 2,5 FAlolx, 7, £V, Z, B, ¥ B, Zs &V, Z;= B,
Ts ©V, 7o £V, 7= B, 7y & FAola 7,5 BAjo)AY; = (b) 7,5 BAjolal, 7, & HAola, 7,

BV, LEB, Zs 5B, % 5V, Z; 5B, L £V, LV, Zy v FAolx, 7, ¥ FAoli, Zye
Bl AY; EE (¢) 4E FAO)A Z, = FAlOlAL 7y = RAolal 2= B, Z; = B, L=V, L £ B, Z
SV, Ze= V, Zy £ B, Zu & FAOIAL Zpe FAQ A, v sHAE, 47 wEULHE 13 TY ~Ed
T 5 LllsliZslda3 o wEHSHE ANES EFetal V] wEULEE= 22 O 2EHAE 5 (ZilsleZi
ZuZpd o wEHHE AMIds X, o7, (a) Z; & FAeli, Z, & FAelx, Zy =V, Zi= G,
s =Y, = G, 7 © Y, Zs © R, Zo= C, Zyy £ B, Zy & FAolaL, ZpE F-AolAY; & (b) Zixe FAo)
I, 2, BANL, Lt vV, LG v Y, 56, Z; Y, Zs R, Z=C, Z)p ¥ FAx, 7, & ¥
Aelar, Zpe FACIAY; e (o) e BAelaL, 7, & Ao, Z; & Ao, 7,5 G, Z, = Y,

7= G, Zr £ Y, Zs © R, Zo= C, Z1p &= B, Zn & FAo)ar, 7,5 F-Ajott}, AR},

¢

A3 18

A 178 YA, (a) 7] FEULES 15 Uy AEAE 5 GGG 9 FELEE AdS ¥dsln
A7) FEHQEE 23 ¥y 2E A= 5 (063 ¢ wEULHE AMEE xdsALY; e (b)) A7 7
FHLHE 12 ¥ 2EHAE 5 GGG o wEULEHE AES Xt 7] wEUSEHE 23 U &~
EFXE 5 CGC3 9 FEULHE IS E3tets izt

A% 19

A 108 WA Al 128 F o= 3 ol oA, AV wEULHE 1A ¥@d 2EHQX = 5 7172:737.7576V3

FTEULHE MES xgsta AV FEELEE 23 Uy 2EUX = 5 BZiZleZio ZuZid 2 WEEILEE=
[e=]
=

Lo

MEe T, {7194, (a) 2y & FAola, Z= FAola, 7, & FAla, 7, & B, Z&= B, Z &V,
7= B, Zs BV, Zg © V, Zipe FAela, 7, & FAola, 7, & FAoAY: T (b) e F-Aela,
Iy = FAjola, 7 = FAlolL, .= B, Zs =B, Zs =V, Zr = B Zs BV, Zee= FAolaL, 7, & FAloln
In © FAelLL, Zpe FAIAY; EE (c) e FAelaL, 7, & FAola, 7y & FAoli, Z,&= B, Zs

=B, Zs =V, Z; B, Ls =V, Ze= V, Zyy © FAl, 7, © FAlA, Ipe FA A}, wtFAsAE,

A7 FEUQHE 13 @9 2EYAE 5 L7 7LG63 ¢ wEUEHE 9SS xdela A FEYLE
= 2z} Wk AEYQRE 5 (Ll ZuZi3 ¢ FEULEHE AES ZistE, {794, (a) L= 7
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Y, s =G =Y, Zs © R, Iy FANL, Zpe FAol, Z; & FAola, 7, & FAOIAY; EE

(C) Zl’E‘ J_'?«ZHO]E ZQ’E‘ J—:[LZHO]EL Z3 ’E‘ “‘?‘ZHO]J—I Zl’E‘ “‘?‘ZHO]E Z5 ’E‘ Y, Z6 ’E‘ G, Z7’E‘ Y, ZS ’E‘ R, ZQ’E‘ C,

il
i
>
12
tlo
e
e
o
&l
o
N,

>

A 108 WA A 128 F o= 3 ol oA, A7l FEULEE 1A Y AEHX = 5 Z17L7Z77:7:V3 2
FEYLHE A9E 238t A7) FEULHE 23 ¥ ~EHXE 5 BLZZdo ZiZe3 Y FEULEE

=
MAS 2gehs, {o7]A, (a) 7, = WAL, Z, & FAolaL, Zy = F-AlolaL, Z, = F-AjolaL, Zs= B, Zs

LV, LEB, Ly =V, Zg = BAlolal, Zys BAjela, 7y = HAjolal, 7, = FAlo| A T (b)

e FAelaL, 7, & F-Ajolal, 7Z; & FAlola, 7, F-Alolal, Z; £ B, Zs £ V, Z; £ B, Zs & F-Aola, Z
v Ao, Zy & FAela, Zy & FAlA, ZpE FAIAY; E=E, (o) L FAelaL, 7, v %
AolaL, 7, & FAolal, Z,i& FAola, Z; & FAolal, Zs &V, Z; © B, Zs © V, Z FAolaL, 7, & ¥
Aolar, 7, = FAola, ZpE FA A}, urEAsiA 471 wEUQEHE 1A ¥d 2EHAE 5
DL LsTiZs7G3" ¢ wEHQHE= AES X3stal 7] wEdUeE s 23 29 2EUA s 5 (ZilsleZin ZnZi3
C o] wEHLHE MESE x¥shE, {o7]ddA, (a) 7 = FAela, 7, & FAela, Z; & F-Alolal,
Zy = FAelaL, 55 S, Zs £ S, L2 S, Zs £ S, L Aol 7y v FAela, Zy & FAela, ZpE ¥

Aol ALy, = (b) e FAela, 7, & FAolAL, Z; & FAol, Zyi= FAlA, s = S, L = S, Z
= S 7y & FAel, Zg & FAolAL, Zie FAolA, 7y v FAlA, Zi & FANAY; EE, (o) i §
AolaL, 7, ¥ FAola, 7y & FAolal, 7, FAjolal, 7 = FAolaL, Zy £ S, L= S, Zs £ S, Ze= A

olaL, 7y & FAlOlAL, Iy & FAOlAL, Zpe FAeltt)y, ;MAEAL

A3 22

[ep)
[}
[«p)
w
1o
=
g
=
to
ful
[
>
e
o
e
s
ol
=
ox
~
=

A 108 WA Al 128 F o= & ol dojAl, ] FEEQEE 1A Uv 2EHXE 5 LV ©
=3 2EHXE 5 Bzl Iulpd o FEHSH=
MEE T8k, (71014, (a) 7, & FAolaL, Z, & F-Aola, 7; & FAola, 7, & F-AolaL, Z::= S, Z
3L, 7 = EAolal, 7, & BAola, 7, = EAo|Ar}; mi,

AL, 7y = RAelal, 7, v FAelaL, 7y v FAelaL, s &V, Z; v ¥
7y & FAolaL, 7y & FAelAL, 7y & FAlaL, Z, & F-AolAY; T, (o)

2 AR, 7, = WAOR, 7y = FAlo|R, 7, & FAOIL, 75 £ PAlol, 7y = FAlolR, 4 £ B, Z

E BAelx, Zy & FAIL, 7,y & FAlolx, Z; v ¥AlL, 7, ¥ FAAY; EE, (d) IR =
AelaL, 7, = FAelaL, Z; & FAlelaL, 7, & FAlo|aL, Z; & FAlelaL, 7, & F-Aela, Z; & FAlolaL, Z
E BAolx, Z, & YA, 7, ¥ FAl, Z; v AL, Zp v FA A, nlEFsH 371 e
HeEE 1k 9 2EHRE 5 LZLZLZLZLZG3 o wEHLHE AEs st AV mEHHE 23 @
9 2EYX T 5 (Zilslelio Zulid o FEHLEE AES X83h=, {o7]4dA, (a) Ly & FAlel1



7, = FAelAL, Zy = FAolaL, 7, = FAlAL, Zs= FAOlAL, Zy = G, Zii= C, Zs = FAOlAL, Zy = FA
olaL, Zyp= FAOlAL, Zy & FAOliL, Zyp & FAo|AY EE, (b) L FAeliL, 7, & F-AloliL, I
= Rl 2= RAOIE, 7o = A, 7, = RAelw, Z RASlE, 7, = RAlw, 7, = Aol

AT 24

A 28 WA Al 63 L 98 WA 233 F ol 3 ol lojA, A7) ik Exle AEdHE: 6 2 AEHT 7=
TAE ToRRE MAEE FEUQEHE MY, T AT 6 2 AT 702 AR FoRRE A
d FEUSEHE MIS ¥ A Exlo] 85%0]4Y FAAS Z2E ik BExl e HEHE: 6 2 M
HE: 702 Y FozREH Aed FEYLEs HEs Edets it Bl 859014 deAS 2t 3
A B3}

A3 25

A 28 WA Al 83 F 108 WA 23F T o= 3 Fol ojA, ] ik BExps HEHZ: 23, IHE
43, AqGW 3 47, A9AE: 48, Mg T 91, AgWE: 92, AgWE: 158 2 AdWE: 15902 A

T
O RRE MUy FEYLEE AG; EE AGHE: 23, AEHE: 43, AGWE: 47, AGWE: 48, AEd
I:91, Y9I 92, AEHE: 158 D AEWS: 15908 FAE ForRE MUy FIEYLEHE AEdS £
3

el @Ak EAol 5ol el UG Zhe At B Ei AGWE: 23, AEUE: 43, AEE: 47, A
T 48, AEH3E: 91, AGHZ: 92, AEWE: 158 D AEW3E: 150902 FAE TFOoRRE HNdg FF
Bl IS xeals ik Exjol 85%0]42 AEAS ztes it B

AT 26

A A= BY AAEARA, 7] BE IEAs 29 WA 327 wEULEHE 3
2EHAE  (7]A 7] FEUEE F3F 2EdXE 5 -AKGARnKGTTGSYAWANRTTCGnsTTGGAN TCns3 [ A1

3
5" -AGGAAGGTTGGTAAAGGTTCGGTTGGATTCA-3" [AM ¥ : 200],
5" -AGGAAAGGTTGGTAAGGTTCGGTTGGATTCA-3" [AM¥EWE: 201] #
5 —AGGAAGGTTGGTAAGGTTCGGTTGGATTCA-3" [MEW T : 202] 2 HE Xad FIa QE
AN, & A E=TrA np &6 EErG ong 26 228
A, T, C, K, Y, S, W ¥ R 2 2 -tZA gERFIEILH=Y, <Aoo G, rA ¥ U 2
dRFEHdLHE=oY) x3st= AR,
AT 27
A 268k oA, A7) FEHLHE F7F 2EHXE 5 AGGAAn1GGTTGGTAAAN2GTTCGn3TTGGANATCn:3” [~

HE: 203] SZEHE MES 23, (97]elA, nl & A = rA, n2 & G B G, n3 2 6 %
rG, nd & T EE% rU, ny = A EE rAojH], 499 G, A, T, ¥ C 2 2" -d&A R FIHE =0y, Qe

9 rG, rA 2 rU & YrRFEFULE=0lt}) HAER},

o rr

A7 28

A 268 = A 278k QoA A FZUQEE E7 ~EHNE 2 -ueA] fRFIYOEHE 2 gHT
YU ER TAYE IAEA.

AT 29

Ao208 WA 288 F o= 3 o ol A FEYLHE 3 ~E¥x B ¥
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AGGAAT AGGTTGGTAAAGGTTCGGTTGGATTCA3” [MEWZ: 204],

5 AGGAAAGGTTGGTAAArGGTTCGGTTGGATTCA3” [H QW Z: 205],
5 AGGAAAGGTTGGTAAAGGTTCGGTTGGArUTCA3” [H QW31 206],
5" AGGAArAGGTTGGTAAArGGTTCGGTTGGATTCA3 [ LA™ E: 207],
5" AGGAArAGGTTGGTAAAGGTTCGGTTGGArUTCG3” [M D™ E: 208],

5 AGGAAr AGGTTGGTAAAGGTTCGGTTGGArUTCA3" [A W& 209],

5 AGGAArAGGTTGGTAAArGGTTCGGTTGGArUTCAS” [A W3 210] 2
5" AGGAArAGGTTGGTAAArGGTTCGrGITGGArUTCrA3” [M¥E¥ls: 211125 E Aud FEYLE= ANE9s& Z3Hes,
(A7)l A, deje] G, A, T, 2 C 2 2 -d$A gRFEdgE=ow, 499 G, rA 2 U & FRFEHL

EEolth) 8 ¥4,
379 30

A 263 = Al 2730 SlolA, A7 wEULEE S 2EHAE 20 -HSA] HEgEUlHESER T

A 268 WA A 308 F o= 3 ol oA, 7]
2EHA, w2
FoEE 12 g A~
YA 1071 w288 =
AT 32

A 268 WA Al 308 T o= g ol Qloja], 7] ik Al 5 >3 WEgow | FEIE L
AEH A, FEULHE =10 &

A 318 = Al 328 oA, AVl FEALLHE 1A BY 2EYGX = 5 217:7237.7:7:50K3 o] FEd

ng  to
Mo @
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A, 4 AXA ngE 2.

47 (o) B A 18 WA Al 593 F oln @ ol mE WAl B 9 ole] ARe] A wi RAA A
7] 88 9 99X 9] EAHE 4odAe] wA Frid] olaje] WAEE NE5S 4E Wus)
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= of

Bodhge 273 (glucagon)o| AdEt= MAF, Al (medicament), M eHA|(diagnostic agent), FHEA
(detecting agent) AZXE & o]e 7 &%, 7] NS TFT ZAE, 47 NS SFF 5FA
(complex) A7) At BxE o] &3 ZFF7+2 wi/l &4 Z3A (antagonist)e] & W (a method for
screening) 2 A7) A BE21E g@x)sl= @AW (a method for the detection)ol #3F ZAo]t},
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2 ZA83la we AEeh 527388 s 1 1?‘& 27HA] BRMgo R 53], FEAHolal, 440 FA
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(acarbose) & & <+ Uth. L, olg& A ox—iii DM2e] %7] B Hu AT ”ﬂoﬂ/ﬂ“} ARSE ARk
FEAS UEbiY, WRsH 993 FEES ey, FrhHeR, gl WEXEW (netformin) A5
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A AR FEA I (lactic acidosis), 53] w4 AR 3 AFRAT w=Qlgkapol A 2 A4S
o}

FHAR A @A ol el At HE FA7] Bt MER FEEol A It ey, olelgh giREe ¢k
EES $5 AR FEA v 53 531 A=A BHdE S T olfFE 1 AREo] Al gt
FFIE2-FAF MEI=(glucagon-like peptide, 2Fo] GLP-1) Al {S1F# ¥l (incretins) 2% A AE} T
GLP-1-%-3] &4 YE D (Dipeptidyl)- J“Elﬂr d|(Peptidase)-4 (2Fo] DPPIV) As|AlEe] th& FEEo]
el gl adrt glow SF BEe FaAdvw vl Aol sE Fdd EEolth. aEY, <l
Az " (incretins)®] FAM Fel= Holx f2ldh AF-¥3sl =1 (weight-change profile)e] & 2t
ot e A Atk (Amori, Lau et al. 2007). ol&]gh oFEEol o¢r XuHE A= FAF 18FF

& 2|

(fasting hyperglycemia)< WA|s7] #1384 F71-/FA13 A+ (long-lasting insulin)9 FAMAZ} &5
g, = g2 dHudy AR FE  FH9 PPAR-FEA(agonists) BA  FHEdHE ElolEEdu

(thiazolidinediones) <FEL o592 AlAA FALy #AdAH EAHdo] =EFFHYoW, o]l =ZA|ZHEE
(rosiglitazone)ell that - (EMA 2010)o4 e A|&&] 7} 5% 2 ul= (FDA 2011)olA e B} EAE % F

Az olo] FHrl. ol#d EAHEL 2AIFYEEY AR HF (heart failure), *‘:Lﬁ’ﬂ% (myocardial
infarction) @ AF-HA| ot Alfo] Fuby WA ZHE AT} (Nissen and Wolski 2007). 2 e xEg
A, EZZEEE (troglitazone)S FE-F%EA &4 (drug-induced liver injury)el 7] A3k Aol A E
ZH A, A oA k&Sl FQIFTERE (piloglitazone) = A|¥OFE©C] (XF3EW; Actos) Wdet
(bladder cancer) 1Al A7|E A7 AH=E Qlste] Zgpzoxe] Alwe] FAHTE  (Takeda press
release, July 11, 2011).

A

thEo] @Al AHRT okEEe] lEW(insulin) AHA] Ee 1Ed A9 Ao Agd FEEI oy, the
o A5 Aol ddad A3 F(insulin deficiency) H= 1&® A3/ (insulin resistance) @ 7 4
et =& FFI1E (glucagon) 5 AN o2 EAHE 27)-3 284 el (bi-hormonal disorder)&h= 7ld el
AAE AT (Jiang and Zhang 2003).

FEIlze Audn FAEA, HF AAHY Dz, E3] 7l A 532 JeEhE 2Eo|u),
A7|q A, AAL Alole] HF EEY FES MASIAITY] Hete] 2 2=l (gluconeogenesis) B ZE
A #3 (glycogenolysis)E 3T},

W x5 gthgol A, &84 AHmixed meal) & ©5stE AFH o ¢deteE 2RI A9 94
Z7t38Ao] Bt (Ohneda, Watanabe et al. 1978). o] DMelA ¢ m A& W =(micro-) @ A
& % (macrovascular complications)®] HE|A& e F83 4TS st T7H4
3k 715 s Ao Holth (Gin and Rigalleau 2000).

wrebs, AFolgh Wl g FFIFE Ao ApebHo] A st AFtEol ghvk. v HEY (peptidyl)
2 H]-AElY (non-peptidyl) & A& (small-molecule) SF7}= F&4 AadASo] B 51531‘3} (Jiang and
Zhang 2003). 57k &4 1 ek ofzt w2 HstEs 2k BUEA oled ARA AFyAES T8 AY
‘“Oﬂ/ﬂ 4% d9s EF U Be 94 3 < Adete Aow WAk H-3)

9 (non-peptidyl)d &AL FFIE T8 AIAe sESHOE AAAA 1 27 A 2 9
ThE-fx2A 89 A5S Adels AoZ 9 AT (Petersen and Sullivan 2001). BUl HZo&, QHElAlA
TFEdLE=(antisense oligonucleotides)el <&k db/db-v}$-Z=(mice)dlAe] SF7+
#}7t A S (hypoglycaemia) o] glol A9, F2 A 2 F4A%Y 74 @Y
(Liang, Osborne et al. 2004). ©]2|3t &3} DM2 Aol Al o]« U Holt},

Yoayp o g

=
=
2
=
pd

4
ZAFNC

oo %, FFIE FEA FH-okx wh-X(knock-out mice)w BEI A AF ATE, /MdE =T U 2
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AsE FFIE £ yET. T3 o]52 Ao]-f-% H|¥H(diet-induced obesity)ol #3¥AS yE L
(Conarello, Jiang et al. 2007), B-AlE(cell) FA%(sparing) WA F&s ¢ de= & <dud AL
YEeRA Yt (Sorensen, Winzell et al. 2006). &y, FF7F2 84 -0} vl (knock-out mice)E= AE

AEZE X (streptozotocin) - %A (induced) “18 Yx E & (type 1 diabetes phenotype)” ° A4S
ERlth, &, olE2 A 2 AT F B =g UAd A9
tests)FollA  AGEGS YERTE (Lee, Wang et al. 2011).

(oral and intraperitoneal glucose tolerance

=57 AAe] ddEE A (monoclonal antibodies)ol 21$ F3l(Neutralization)®= 849, FTA4A,
MbAlc, & % %9 wl&(glucose output)e] 54 2 A #Z4A2E 2HTES YebWdlYh (Brand, Rolin et al.
1994; Sorensen, Brand et al. 2006). ZZeiu}, ol&9 FAlA AU uol, o5 ¢ 7} IFAELS DN
A7 A5gd gk fE3 Ao & = fls Aol

gyHor ZFZIE FF/BHE axPozZA X534 7H4d(therapeutic intervention)S 93t A EELS
57k A48 (glucagon antagonism) ME& AA st to] 438 2345 vehdloy F723 a9& 2ts
SIHE B 387k EAS 2 IFEES MEEAE B AAH

&l oA FE]E=(gastric inhibitory peptide, °Fo] GIP) ZE2EL FFI7IE AE3 FAAES 2 427] ofv]
w2kS zh= 70 FE =(peptide) 24 o= AolA (duodenum) 2 95 T (proximal jejunum)el F2 &
Aete K-AIE (cells)ZFE FH]HET. o= JAAANA YA FFA1, 53], GIP v 714 ZAEe 254
2 dHA JE X B AW F5A EalE,

GIP S=&A (receptor)E 7709 =A% &2~ (transmembrane helices)E zZHe A2 -wiizd Ag F&4
(protein coupled receptor)e]th. GIP &4 A X (receptor gene)”} #F(pancreas), H(stomach), A%
(small intestine), AWZZ(adipose tissue), F41 FH(adrenal cortex), 3t (pituitary), AT
(heart), 3(testis), I M| *E(endothelial cells), & ME (bone cells), 7] (tracheae), U] (spleen),
FA (thymus), #(lung), A& (kidney), 34 (thyroid) 2 ¥ o8] GIea A= Aoz g8 o},

GIP &= &ojolA 9ugt nle} e Ad&d BHE FE By olygl XA (lipid) /34 (homeostasis)ol =&

g 98 Festa o] & AE A JERd ukel o] Hinke] wge A Y 4 S Flo|th (Asmar

2011): Aol T F 18 nhgro] AAE GIP =84 ZA3A (receptor antagonist)?l Pro3-GIPE
2%

[€)
FEI W, AF Ha, FAE APALY P, 2
[e]

5047 Y T &% H FhlA 9] 7HAE FAAAWY A, ,

253, 33t ARSI EN (glycated hemoglobin) B A A& FF2 A4S /MAE vepdnh. A ’%]O] A
Hdel w7t A ettt (McClean, Irwin et al. 2007). Sd3 AAolA, GIP &4 H-o}% vpg-2
(receptor knock-out mice)= H|WF ¢Fslo] AP E YehN g uAT AolE A oAy vhex

H
(wild-type mic)E <l&d AIAT 374 GIP I}ER]) 2 W 2 98 Ao 243 2 S yehy
(Miyawaki, Yamada et al. 2002). &}, A7 FEE9 H3k(oral glucose load) ¥ %7] & ¥-go] mA}
A, A= B 58 99 58 U39 Y (Miyawaki, Yamada et al. 1999). H]gke] oj

of thst Mgt 7]&2 oA (Irwin) 2 = (Flatt)e] H< & (Irwin and Flatt 2009)

rot
<
av]
Lo
- N
Q
)
X

2
>
ki

ot

(e}

o
I

n

SFIFY #HE AERA o)et U3 FHAARFEH WA= He 7EF FE S (peptide) 2=, (1)
El(glicentin), (2) ZgA€- 1?1 Zg9El=(glicentin-related polypeptide), (3) ZAE
(oxyntomodulin), (4)  GLP-1 % o]o] &A&efel GLP-1(7-36) & GLP, (5) GLP-2 5% & &+ 9},

F7HH o2 AHAFE ZYFE=(polypeptide) Z+= FHE|=(Prepro vasoactive intestinal peptide(81-122);
Prepro-VIP / intestinal peptide PHV-42)& &4 AT},
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The features of the present invention disclosed in the specification, the claims and/or the drawings
may bothseparately and in any combination thereof be material for realizing the invention in various

forms thereof.

W] g

s EdstE = A

BHowbmo] ZRAQ g4 A= FF7FE(glucagon) H/HEE GIPY Eojx o2 AT A3 Fth(nean) S Al
Fale] A sE, A7) A7) e Hx(diabetes), BxWA W =(diabetic complication), Wik
Abe(diabetic condition) %/ 1ZFF7+28  Z(hyperglucagonemia)® <¥(prevention) H/HE X #

(treatment)ol 2%tk Zojt},

e s|Ed T

2 o] A= 2 Wwge] A WA SH 14 FdEor|E 3 A WA SHl S5 Ajvbes 9
AR (] 7)o A A7) #AF B2} (nucleic acid molecule)™ A¥ (type A) 3AFEZF(nucleic acid molecule), B
H(type B) & HEAH(nucleic acid molecule) 2 CH(type C) HAHEA}(nucleic acid molecule) & Egs}+=
TOoRRE dEs= Al sty sl A7t stt.

2 dye] A WA S 12 Fddolr|=E g, 2 Iyl A WA SHe] 23 FAHEA, A Ak 24
AZ(type A) MiHEA(nucleic acid molecule)el™, “&7] AP (type A) #MiHEAH(nucleic acid molecule)

il
ke W =y rlr

F|QEl= 7+ ~E# A (central stretch of nucleotides)S E3alH, of7]oA A7 FEe|QE= F7F
EfA= Bn,AAATGn,GANnsn GCTAKGnsGGngn;GGAATCTRRR3” [ HS(SEQ ID NO): 173] WEULEE AMES

5
gl , A7, M G E= 16, = G B 6, 3 £ 6 B rG, ny
= A TEECA o EAEE rAoly, 9ol G, A, T, C, B, K, Y @ R & 2 -H=A gEHFEUHE=
(deoxyribonucleotide)o]™, 929 rG, rA 2 1T & HRFTFUL2LEI=( ribonucleotide)?l Zo]t}.

fr

GE=1G, ns = Y == 1T, n

[

2 gl A AR FHe] 23 Fddo)r|E 3, 2 Wyl A WA W 32k FEHEA, 3V wE
Y ElE F7+ ~E# A (central stretch of nucleotides)® 5  BnAAATGnyGAnsnyGCTAGGNsGGnen,GGAATCTGAR3’
(MM E: 174] FEUE=E DS ¥y, 7oA, np 2 G £ 16, np & 6 =5 16, n3 & G B
G, g 2 G E= 016, 05 2T EE 1T, ng 2 AEETrA np & A EE rAoly, ool G, A, T, C, B, 2R

2 2 -UEA HERFEESE = (deoxyribonucleotide)ol™, A9l G, rA # T & FHFEUHE=
(ribonucleotide)€l Z o]},

2ol A WA S 3xF Fddolr|E g, I Iyl 3 WA FHO 43 FHAEA, 7] wEELH
= E =]

@ 2] (central stretch of nucleotides)= 5 Tn;AAATGnyGAnsn GCTAGGRsGGnen,GGAATCTGAG3” [A W

5" TniAAATGn,GAnsny,GCTAGGN;GGnen,GGAATCTGAA3” [ €W & 176],

5 CniAAATGn GAnsn GCTAGGNsGGnen,GGAATCTGAG3”  [AEW s 177], 2

5" GnAAATGN,GAnsn GCTAGGNGGngn:GGAATCTGAG3”  [AMEHs: 178]o2 F4% wo=RY Hddud wEdeH=
G

MES e, o7]AM, n 2 6 == 16, np 2 G B rG, ng 2

rA, n; & A EE rAejH, 499 G, A, T ¥ C 2 2 -dHFA HERFEIALEHE=E

A

fr
flo
fr

rT, ng
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(deoxyribonucleotide)o]l™, <99 rG, rA @ rT € R FFH2E = (ribonucleotide)§l Holt},

2 e A v SHe 23, 3k 2 43 FEd9] s Fddo)r|E g, B dyel 3 WA SW
9 5x FHAERA, A7 FEHLHE =7+ ~EH XA (central stretch of nucleotides)+ 5
G AAATGnyGANsn, GCTAGGNSGGgn,GGAATCTGAGS”  [A W Z: 178] wEHLEHE AES ¥x3sl, o7]oA, n <&

GEEIMG, n 2 6GEE 16, s 2 60EE 16, i 2 G6GEE6, 15 2 TE=E 1T, ng = AEETrA n 2 A

T rAolH, Pl G, A, T2 C 2 2 -d&A g7 LB =(deoxyribonucleotide) o] ™, 422l rG, rA
2T & gRFEULE|=(ribonucleotide) el Zolt},

el

Sl
'
=2
||
r e
o
N}
>
w
By

9 42 FEA e she] Fdol7|E g, & wge] A WA SH
o 6x FEARA, A7l FEFULEHE I3t ~E#A  (central stretch of nucleotides): 5
CnAAATGNsGANsn GCTAGGNsGGngn,GGAATCTGAGS”  [AEH S : 177] WwEULEE MES X838, of7|oA], n, &

GEEMG n 26GEE 16, 3 2 G60EE 16, i 2 G6GEE6, 5 2 TEE 1T, ng = AEETrA np 2 A

T rAolH, 4ol G, A, T2 C € 2 -dEA BB 724 L8 =(deoxyribonucleotide) o] ™, 422l rG, rA
2T & g RFEFILE =(ribonucleotide)?]l Ao},

2 wgel A AR WY 23k, 3%k, 4%k, 52k 2 62k FAA 9 ko] FdAo)v|E g, 2 gl A
el 731 FHARA, A7) FEUQEE 37 2E# X (central stretch of nucleotides)®E 2 -d)
By Ed LBl =(deoxyribonucleotide) E #H 722 2 E|=(ribonucleotide) @ T == Holt}.
°] B =1

of A WA Sl 33k TR0V T g eE=

o o] 3 WA SHe] 83k FRdEA, 7] G
F3F 2EZ A (central stretch of nucleotides)

5 GrGAAATGGGAGGGCTAGGTGGAAGGAATCTGAGS” [AMEW S 1791,

5" GGAAATGrGGAGGCTAGGTGGAAGGAATCTGAGS”  [AM g 5 1801,

5" GGAAATGGGAr GGGCTAGGTGGAAGGAATCTGAGS”  [AM &M : 181],

5" GGAAATGGGAGr GGCTAGGTGGAAGGAATCTGAGS”  [AMEWME: 182],

5 GGAAATGGGAGGGCTAGGTGGrAAGGAATCTGAGS” [A ¥ & 183],

5 GGAAATGGGAGGGCTAGGTGGArAGGAATCTGAGS” [AEH & 184]

5" GGAAATGrGGAGGGCTAGGTGGr AAGGAATCTGAGS”  [A ¥ & 185],

5 GGAAATGGGAGGGCTAGGTGGrArAGGAATCTGAGS” [AEHE: 186],

5" GGAAATGrGGAGGGCTAGGTGGrArAGGAATCTGAGS” [AEH & 187],

5 GGAAATGGGArGGGCTAGGTGGrArAGGAATCTGAGS” [MEHE

5" GrGAAATGrGGArGGGCTAGGTGGrArAGGAATCTGAGS”  [A ¥ & 189],

5" GrGAAATGrGGArGr GGCTAGGTGGr Ar AGGAATCTGAG3” [MEHZ: 190] #

5" GrGAAATGrGGArGrGGCTAGGr TGGr ArAGGAATCTGAGS” [M WS 19112 F4d¥d Fo 24Xy Muy I lH=
MES x5, o7]oA el 6, A, T ¥ C 2 2 -d=A FH 7Y 2E = (deoxyribonucleotide)o] ™,
o9 16, rA 2 1T € YR 5FEdLE = (ribonucleotide) ¢l Zo]t}.

2 dge] A AR SW 23, 3k, 4%k, 52 9 62F FEA st FAAE g, B wEe A AA S
=] dzA, A7) FEULEE £ 2EY XA (central stretch of nucleotides)® 27 -dl3A] €
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AR o] 22, 32k, 42k, 52k, 62, 7AF, 82k ¥ 93k 7@ 9] shte] FEdo)7] = 3,
A FWe) 102 FHARA, 7] A Eas 5 >3 WgoR FEYQEHE 14 Uw 2E
A2 (first terminal stretch of nucleotides), WwEULEI= FIF 2=EHA (central stretch of
nucleotides) ¥ FEHQLEHE= 23 ¥t ~E# X (second terminal stretch of nucleotides)E ¥ &8}, 7]

ol A

12} 2k ~Eg X (first terminal stretch of nucleotides)™ 1 WA 77} 7 LE==
Yo El= 23 Uk ~E X (second terminal stretch of nucleotides)+ 1 WA 778 7w

2 ago] A ‘?ﬂﬂ W] 22k, 32k, 4%}F, 52, 62F, 7, 82k 2 9z} Fdd 9 shube] FHA o= g, 2
ol A \HA S 112 FEARA, 7] A 2= 5 >3 WEkew wEUQE = 23 wuh &

2| (second terminal stretch of nucleotides), WEHLEIE F7+ ~EHU XA (central stretch of nucleotides)
m

FEYLHE 12 ¥ ~E# X (first terminal stretch of nucleotides)E FEdFatH; of 7] o) A

A7 FEHLEHE 14 Zok ~E#H X (first terminal stretch of nucleotides)® 1 WA 77 FEHLEEE
Zstsly | A7) wEHELElE 23 ¥k 2E# X (second terminal stretch of nucleotides)+ 1 WA 770 w&
(e} 3L -

2 oo A v S 102 # 112 FEA Y sy FEel® §F, B el A WA SHe] 123
HazA, AV FFHUEE 13 ¥d 2EY X (first terminal stretch of nucleotides)s 5 Z1ZoZsZ4Z57V3

o] wEHQEHE MES Edstu A7) FEULEE= 23 U9 AEY X (second terminal stretch of
nucleotides)s 5 BZiZsZolio Z1Z123° & WEULEE HIAES ¥3sbaL, o7]dA,
71 = G &= BA(absent)o]al, Z, & S T BA(absent)o])al, Zsi= V =+ H-AJ(absent)o]al, 7, + B &
A (absent)o]al, Zs & B E=+ FA|(absent)o]il, Zegi= V T HA(absent)olal, Z; + B T+ HA(absen
t)olar, Zs © V T FA(absent)o]al, Zox= V i+ FA(absent)o]il, Z,, + B T+ FA|(absent)o]al, 7y
= S = HA(absent)o] Il ZpE C Ei= A (absent)Ql Ao|t}.
2 oayo] 3 WA =He] 10xF, 11xF 2 123 Fdo 9 dhte] Fdoo)rE sk, B vy 3 dx =
A

Hol 132 FHARA, A7 FEALHE 13 9wk ~E#H X (first terminal stretch of nucleotides): 5
LZTZ V3 9 wEHLHE AMES xdstn 7] wEUEE 23 9w ~Ed X (second terminal

stretch of nucleotides)¥ 5 BZiZsZoZ10 Z11Z123° ¢ FZHQLEHE AEE E&slar, of 7)o,

a) =G Z,5S, s =V, LB, s B, Zs =V, Z; B, Zg =V, o=V, Ziy = B, Zy & S9]
I Zp & COIAY B

b) e WAL, 1, S, LV, Lie B, B, eV, L EB, L EV, LV, Zy £ B, Iy
T SOl ZpE ColAU B

c) e G 2, =S, 25V, 5B, Zs 8B, 2V, Z; ©B, Zs £V, Zox= V, Ziy © B, ZyE SolH

b) = A, Z, =C, Zs =R, Zs =8B, s =Y, Zexe R, 2, =Y, Zs =R, 2o =V, Zu =Y, Zn
= 6ol 7y, & ColAY Ee
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[0096]

[0097]

[0098]

[0099]

[0100]

[0101]

[0102]

[0103]

[0104]

[0105]

[0106]

[0107]

[0108]

[0109]

[0110]

SIHSd 10-2014-0083039

c) 256G 2, vC s =R ZLLEB s =Y, %R, =Y, Zs =R, 2o =V, Zn =Y, Zu = G
] ZpE FAA Aot

B e A wA S 133 FEdelrle 9, 2 2wl A A SHe 143 FdRA,

a) A7) FEYLEE 12 vk ~E# X (first terminal stretch of nucleotides)® 5° GCACIGG3 ¢ ¥

ZYeEE IS x3stn A7) FEYLEE 23 Uk ~AE# X (second terminal stretch of nucleotides)

= 5 GCAGTGC3™ 9o wEULE=E HEs E3eAY B+

b) A7 FEYLEE 12 w9 2E# X (first terminal stretch of nucleotides): 5 GCACTGA3" <]

FEHLHE Ads xIetm A FEHLEE 23 #ww ~E# X (second terminal stretch of

nucleotides)™ 5 GCAGTGC3 9] WwEHLE = AMES LAY B

c) A7) FEYLEE 14 vk ~E# X (first terminal stretch of nucleotides)® 5° GCAGIGG3 ¢ ¥

ZY Qe IS x5l Y] FEULEHE 23 Uk AE# X (second terminal stretch of nucleotides)

= 5 TCACTGC3 9o wEULEE=E HEs E3eAY B+

d) A7 FEYLEHE 14 9w ~E# X (first terminal stretch of nucleotides)™ 5 GCACTGG3 ¢

ZY o8 E ANEde st A7) FEHLHE 23 ¥ ~E# X (second terminal stretch of nucleotides)

= 5 CTACTGC3” o] wEULEHE=E HEs EssAY B+

e) A7) FEHLEE 12} duk ~E# A (first terminal stretch of nucleotides)® 5 GCGCTGG3™ ¢

ZYeE= 9SS E3etu A7) FEULEE 23 ¥d AEH X (second terminal stretch of nucleotides)

= 5 GCAGIGC3™ o] wEULEHE=E HES EssAY B+

f) A7 FEYLEE 1 9w ~EH X (first terminal stretch of nucleotides): 5 GCGCCAG3S” ¢
ZYeEE AMEde T3 Ay wEULHE= 22 9y AE# XA (second terminal stretch of

nucleotides)©= 5 TCGGCGC3" ¢ wEHLEE= AMES Xgst= Ao},

2 odgol A A S 102k, 11x ¢ 123 FEA Y shve] FEolr = g, B owwe] A A Sue
152 F3G2A, A7) FEFIdLE=E 1x ¥k A~EHX(first terminal stretch of nucleotides): 5
LTIV 9 wEHLHE AMES xdstn 7] wEUlEE= 23 ¥w ~E# X (second terminal

e

o

stretch of nucleotides)™ 5 BZiZsZoZ10 Z11Z123° ¢ FTEHQLEHE AEE x&sla, of7]oA],

Q) L ERAClE, L, S, Z BV, LB, % BB, 4 BV, 4 5B, 4=V, LV, Zy =B, Zy
= SolH i BAlo]AY =

b) e FAela, Z,2S, s =V, b= B, B, 2=V, 2, B, =V, 205 C, Ziwy =B, Zy ©
FAolaL, Zpe FAelAY e
C) Zlv‘E —}?‘ZHO]_T_’_, Zs = E‘ZHO]J—L, 73 = v, Z.r‘\:— B, Zs = B, Zs = vV, Z; = B, Zs = v, Zg"\f‘ C, Z10 =

B, Zn & S°lH Z,& F-Alela

Nv

v A A = A7 FEULEE 1x ¥y ~E# X (first terminal stretch of nucleotides):® 5
TiloZ:3747:76G3" 9] wEHLEHE AMEe Xgsta 7] wEUdLHE= 22 ¥9d 2Ed X (second terminal

stretch of nucleotides)™ 5 (CZ:ZeZoZ1o ZuZ123 ¢ WEUQEE AHAS Edslal, of7|oA],

a) v e FAelAL, 7, S, eV, LEG LY, L £9S, £ B, Zs R, Zy £ C, ZpE B, Zn
= SOl Zp HACIAY E

b) e A, Z, &S, L=V, Lix G, Zs =Y, Zs = S, Zr= B, Zs © R, Zg © C, Zip= B, Zux
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[0111]

[0112]

[0113]

[0114]

[0115]

[0116]

[0117]

[0118]

[0119]

[0120]

[0121]

[0122]

[0123]

[0124]

[0125]

ZIHES 10-2014-0083039
BAIH, 2y, & FACIAY EE

c) e FAel, Z, & Ao, 7, =V, ;v G, Zs =Y, Zs © S, Zre= B, Zs © R, Zy © C, ZipT
B, Zn © SolH Zipe FAI Aol

= e A WA S 153 FEdelrle &, & 2w A HA S 163 A dRA,

&
~
2,

)

e A

il

)

to

fu

Iy

—

_>‘4_|‘

o)

v

[>

ful

)

-~

=

w

—t

—t+

D

-

E.

=

2,

w

23

oy

D

@

(o]

=

o

e,

=

=

o

D

o

1

ol

D

\

rr

ol

[ep)

(@)

[ep)

(@)

[ep)

[ep)

@

lo

4r

0%
N
e 4
il
e}
to
u
[d
—_
_>‘4_|‘
)
4
[>
[m
v}
-~
=
w
—t
—t+
@
-
E.
=
2
w
3
=
@
@
o
=
o
e
=
o
o
@
o
=
o
[e]
\
rr
ol
[*p}
(@)
[*p}
(@)
[*p}
[ep}
@
lo,
3

c) A7 FEYLEE 1x 9w ~E# X (first terminal stretch of nucleotides)® 5 GGGCCG3™ ¢ +F
FYLEE NEdS x3sta 7] wEULLHE 23 ek 2E Y X (second terminal stretch of nucleotides)
= 5 CGGCCC3” o] wEHULEHE AMEE ¥ AY =
d) A7 FEYLEE 1x 9w ~E# X (first terminal stretch of nucleotides)® 5 GCGCCG3™ ¢
FYeEE 9SS ¥3eta Y] wEULEHE 23 Wy ~E# X (second terminal stretch of nucleotides)
= 5 CGGCGC3” o] wEHLEHE MEE ¥33AY =
e) A7 FEYLEE 1x 9w ~E# X (first terminal stretch of nucleotides)® 5 GAGCGG3™ ¢
FYLEE NEdS x3sta V] wEULLHE 23k Uk 2E Y X (second terminal stretch of nucleotides)
= 5 CCGCIC3” o] wEHULEHE MEE ¥3sAY =
f) A7) FEYLEE 1x 9 ~E# X (first terminal stretch of nucleotides)® 5 GCGIGG3™ ¢
FYLEE NEdS x3sta 7] wEULLHE 23 Uk 2E Y X (second terminal stretch of nucleotides)
= 5 CCACGC3 9] wEHLHE AMEE ¥3sAY =

A7 FEYLEE 1x 99 ~E# X (first terminal stretch of nucleotides)® 5 GCGTCG3™ ¢
JeE=E H9e Zosta A7) FEULEE 23 ¥d AE# X (second terminal stretch of nucleotides)
5 CGACGC3” 9] wEHLLHE Md9& xgsts Aol

oeomy =

2 o] A WA SHY 102k, 113 2 123 Fdd 9] sty Fddelr|x g, 2 wgel A WAl =
wol 172 F3HAZEA, A7) FEFULHE 13 29 2EFX|(first terminal stretch of nucleotides)® 5
LZlsZiZs2V3 & wEHLEE AEsE Xt 7] wEdLHE= 220 ¥@w ~E# X (second terminal

stretch of nucleotides)® 5 BZZZoZw Z11Z123° & FEFHLEE NG9S zdstar, of7)dA,

a) 71 & BAela, 7,5 FAola, Z; =V, Z, B, =B, Zs =V, =B, Zs =V, Zy =V, Zip=

b) = ‘?"XHO]:J_", Zy, = "?“ZHO]I’_, 73 = v, i B, Zs = B, Zs = v, Z; = B, Zs = vV, Zg‘l: V., Zuo =
BAfolar, 7, & FAolal, ZpE FAjolAY ==
O ZiE FACR L & WA Zy & FAONL ZE B, L BB, L=V, Z B, Z £V, L=V, Ly

(

J(first terminal stretch of nucleotides)= 5
A7 FEELEE 23 Uy A~E# A (second terminal

Y LEE AdS xFskaL, 7]oA,

v s, 47 wEESHE 13 gd ~Ed
T12o7:3747576G3° 2] WEUQLEHE A9S ¥xgsia

stretch of HUCIGOtideS)"i‘ 5 CZ7ZgZyZl() 2112123, 9]

=+

a) Ly &= FAela, Z, & FAOlA, Z, =V, L= G, Zs = Y, 265 G, Zr © Y, Zs © R, Zov= C, Zy ©
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[0126]

[0127]

[0128]

[0129]

[0130]

[0131]

[0132]

[0133]

[0134]

[0135]

[0136]

[0137]

[0138]

[0139]

[0140]

ZIHSd 10-2014-0083039

B, 711 & FAolaL, 7w FAlOlAY e

c) e FAela, 7, & BAlola, 7y ' FAol, L,=G6, s =Y, =G L, =Y, Zs =R, Z

fr
o

e A WA S 173 FEdelrle &, 2 EHel A A S 183 FddRA,

TEULEE 12 g 2Ed X (first terminal stretch of nucleotides)= 5 GGCGG3™ o &
N

b) A7 FEHLEE 12 9v ~E# X (first terminal stretch of nucleotides)® 5 GGCGG3™ & wF
JeE= Hd9e Zosta A7) FEULEE 23 ¥y ~E# X (second terminal stretch of nucleotides):

2 o] A WA FHe 102, 1A 2 123 Fdd 9] shube] FddolrE g, 2 wEe] A WA SHY
1928 FEAEA, A7 FEFULHE 1x @9 A~E# X (first terminal stretch of nucleotides)® 5
Z]ZQZgZ4Z5ZGV3‘ -04 'II"[';éLEﬂS)—HE }‘oeﬂ_% E@'B‘]’l /})]'7] 'II"[';éLEﬂ.Cx)_HE Zj]’ El_:_}-xa- Z:Eﬂﬂi](second terminal

stretch of nucleotides)® 5 BZ:7ZZoZw Z11Z1:3° & FEFHALEE NG zdsta, of7)dA,

a) 71 & FAelaL, Z,= FAlolaL, Z; & FAlela, 7, © B, =B, s =V, ;= B, s =V, Zy =V,

N
N
rir
4z
E)
o
K
N
rir
-z
2
9,
]
&N
rir
4z
E)
o
K
N
r

=
N

s B, Zs =V, Z; v BZ © V, Zie §A

c) e FAola, 7, & Ao, Z; & FA|AL, 2= B, Z; © B, Zg =V, Z; © B, Zg © V, Zyv V,

vtk g AlE, A7) wEYLEE=E 13 2w 2E# X (first terminal stretch of nucleotides)® 5
T17o757.7576G3" 9] FEHLEE ANES etz AV FEHLEHE 23 ¥ ~E# X (second terminal
9

stretch of nucleotides)E 5 (ZiZgZoZio ZuZ12d & WEULEE HAS Egslal, of 7oA,

a) Zl E‘

BAola, 7, & FAlo|A, 7y = FAO|, =G, =Y, s =G LEY, L ER L ¥
C, Zlo"i’ _]?‘ZHO]J—I, Zl

= FAlela, 7, & FANAY BE

=

b) e FAelL, 7, v FAoA, 7y & Ao, Lk, G, s =Y, e © G /=Y, Zs R, L &

4

AelaL, Zipe FAlAL, Zn & FAOlAL, Zy & FAIAY Ee

Jola Z; & FAelal Zy= FAlolL Zs = Y, Zs & G, /= Y, Zs E R, Z%= C,

HA Swel 192 FET stte] FAACl e &, & Wyl A WA Sde) 202 7+
QE=

P

A

e

2ol 3w S9el 108, 114 2 124 PR sl THdeE @, B 4y
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[0141]

[0142]

[0143]

[0144]

[0145]

[0146]

[0147]

[0148]

[0149]

[0150]

[0151]

[0152]

[0153]

[0154]

ZIHSd 10-2014-0083039

_YE

12} @k ~E ¢ X (first terminal stretch of nucleotides)™ 5

Hol 212 FEARA, 7] FEE
= Zstelal 7] wEULEE=E 22 By ~E#| X (second terminal

21207574 Zs7V3 o] FEHQEE A

stretch of nucleotides)™ 5 BZiZeZoZio ZuZ123 ¢ WEUQLEE MAS ZEdslal, 7oA,

ne o
5|

o
=

a) 7y = FAelaL, Z, = FAolaL, Zy = FAela, Z, = FAela, Zs= B, Z =V, L= B, Zg =V,
Zy = F-AolAL, L= FACIAL, Zy = FAjolaL, Zp = FAlolAY HEi=,

b) Zii= Aol Z, = FAelaL, Zy = WAl Zys= FAelaL, Zs = B, s =V, Zr £ B, Zs =
Aol 3, Zge FAlol:, 2y & HAlol:, 7y & HAlol:, Ly FAlolAY Ei,

c) Zii= FA0lAL, 7, = FAClAL, Zy = FAolAL, Zi= FAolaL, Zs = FAlolaL, Zy =V, Z; = B, Z

A A=, A7) wEYULHE 13 ¥wd 2E# X (first terminal stretch of nucleotides)®= 5
[e]

I17573747:76G3" ¢ FEULEE AMIES EIslan A FEULHE 22 ¥wt AEH X (second terminal

stretch of nucleotides)® 5 CZiZgZoZio 7117123 & WEHLEE= AMES Xgstal, 7|4,

FAelaL, 7y = A

°

rir

—?‘Zﬂo]ﬂ, Zg al, Z5’E‘ S, ZG = S, Z7"1_:‘ S, Zg - S,

rir
_{
N

a) 7, © FAola, Z,

Ly F-AO)AL, Zy & FAClAL, Zy & FAlAL, Zpe FAloIAY EE,

b) Zi= FAOlAL, 7, = F-AClAL, Zy = F-AelaL, Zi= FAlOlAL, Zs = S, Zs = S, L= S Zs = 5A

O|aL, Zy & FAolaL, Zi= FAolaL, 7 © FAC)AL, 7, & FAOIAY HE=,

c) e FAola, 7, & FAola, Z; v FAelx, Z,i&= FAola, 7y & FAelA, Zs = S, L= S, L
=S, Zee FAela, 7y & FAl, 7y & FAela, ZpE FAU Holt).

2 odto] A WA S 212 FAdF s FEA R g, B el A WA SHe 223 74
d2A, A7 FEULHE 12 Ut ~AE#H X (first terminal stretch of nucleotides)™= 5 GCG3" ¢ w4
QE|lE NEE ETeta AV FEHQLHE 22 4 ~EF X (second terminal stretch of nucleotides)E 5

Heo] 232 FHAEA, A7 FEHLEE 12 @k ~E# X (first terminal stretch of nucleotides)® 5
L1 Zo757i2:26V3 & wEULEE ANIE9S ¥detu A7) wEYLEE 22 2d ~E# X (second terminal

stretch of nucleotides)¥ 5 BZiZeoZi Z1Z13 ¢ FEHAQEE AES xdtslar, of7]oA,
a) Z1 T‘:’ E‘ZHO]J—L, Zg “t’ —]?‘ZHO]J—:’., Zg T‘:’ E‘ZHO]J—L, Z4 E‘ —]?‘ZHO]J—:’., ZGE‘ S, Z(; ‘:‘\: V, Z7 ‘:‘\: B, Zg ‘:‘\:

FAOIL, Zy = F-AOlAL, Ziy = FAClAL, Zn = FAClAL, Zi = FACIAY Ei,

b) Ly = FAlelaL, Z, & FAlOlAL, Z; & FAleli, Z, & FAolx, Z; = FA|L, L =V, Iy & F
Aolar, Zs & FAelaL, Z, & FAOIAL, Zyy & FAelx, Zy & FAA, 7, ¥ FAOIAY Ee,

c) 7y & FAela, 7, & FAelx, Z; & FAolA, 7, & FAlolx, 7, & FAola, Z, & FAlolx, Z,
£ B, Zy & FAlola, Zy & FAClAL, Zy & FAolL, 7y £ FAelL, Zp v FAAY EE,

d) 71 & FAela, 7, & FAola, 7y & FAolx, 7, & FAlA, Z; & FAela, 7, & FAolx, Z;

= FAlolAL, Zg = FAClAL, Zy = FAClAL, Zy & FAClAL, Zn = FAlolAL, 7, & FAL A,

A A=, A7l wEYLEE 12 ¥y A~E#H X (first terminal stretch of nucleotides):® 5
LT 51663 9 FEHLEHE A xgsta 7] wEUHE 22 9d 2Ed X (second terminal

e
o
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[0155]

[0156]

[0157]

[0158]

[0159]

[0160]
[0161]
[0162]
[0163]

[0164]

[0165]

3IHSd 10-2014-0083039

stretch of nucleotides)™ 5 CZiZsZoZ10 Z11Z123° & FEHEQHE AAE E&3lar, of7]A,

B oame] X WA Wl 2xF, 33, 42, 53, 62}, 7xF, 8%}, 92, 10}, 11x}, 123, 132}, 14%}, 15%}, 16
2}, 172F, 18%F, 19%F, 20}, 212F, 22%F, 9 23xF &4 drle] fFddo)r|w 3, uguaq 5 Wy =w

o 247} TR EAM, 7] b FAs AdwE: 6 % dlE 70R ?’“Q TORFEH A9H wIFHLEHE
Mg e AES: 6 R AN 708 FAE LoRNE AuE FEYlH= *1%3% gt A B
Apoll 85%017de] FUA (identity) S 2z 3t &2, e MEUSE: 6 9 Hcﬂ*ﬂ%g TOR FAE TOoRNEH
Aed wEHEE AdSs 2dehs it 2ol 85%oldel e (homology) s 2= dAk BAE Edshs
Zoltt.

Hoame] 3 WA el 2xF, 33, 42, 53, 62}, 7xF, 8%}, 92, 10}, 11x}, 123, 132}, 14%F, 153}, 16

ZF, 172, 182k, 192k, 204, 214, 222k, 9 232k R Ce] shte] FAdo)r| g, B TR A WA 59

o] 25xF FHEA, 7] A Bl AEHE: 23, A9WE: 43, AGWE: 47, AGE: 48, g E:

91, MEWHZ: 92, MEHE: 158 X MIdWH3: 15902 AR TozHE Aew ﬂaﬂOEl': AqYg: T

NEHF: 23, AT 43, AEHNFT: 47, ALEHT: 48, G35 91, AEHE , AEWE: 158 ® oA

A5 15902 FAE TorRPE AMEd FIEFY ez MES xdsE it Tx}oﬂ 85%0] el Hdx
A

0_1_4 _1_4 [‘IF

(identity)< zt= 2t Bz}, 5 AMEHE: 23, AEHT: 43, A9HE: 47, AEHE: 48, AEH 3T 91,
AW s 92, AEHE: 158 ¥ AMEWE: 15902 FAE FozRE AdE FEULEE MIS xdss=
A FZFef 85%0]d9] 5 (homology) & Zie At #2+5 xgtst= slo|t).

2 ool A AR S 14 Fddor|E d, 2 wye] A WA FW 262 FAHEA, A7) A4 B

B (type B) A (nucleic acid molecule)e]™, A7] B (type B) NAHEAF nucleic acid molecule)+= 29
ZHEE F3F 2EH A (central stretch of nucleotides)S X33, oj7]oA] 7] wEd L

E = 5 —AKGARnKGTTGSYAWAn,RTTCGnsTTGGAn,TCns—3" [ EWH S 1971,

5 —AGAAGGTTGGTAAGTTTCGGTTGGATCTG-3" [MEH S 198],

5 —AGAAGGTCGGTAAGTTTCGGTAGGATCTIG-3" [AM YW 3E:

5 —AGGAAGGTTGGTAAAGGTTCGGTTGGATTCA-3" [A ¥z 200],

5 —AGGAAAGGTTGGTAAGGTTCGGTTGGATTICA-3" [A¥9¥z: 201] H

5 -AGGAAGGTTGGTAAGGTTCGGTTGGATTCA-3" [MYEWHS: 202]028EH Avw FEFULEE=E AdS xdsis, o
ZNNA, np & A EEA onp 26 EE G, ong &

[ep}
3!
rlr
-
«o
B
rlo
H
3!
ally
-
&
&
rlo
=3
3!
e
-
s
=)
i
o
o

G, A, T, C, K, Y, S, W% R <€ 2 -d=4 HH7ZF2E|=(deoxyribonucleotide)o]™, U4l¢] rG, rA %
U & gJREFEFYL2EE (ribonucleotide)?l Zojt}.

2o A WA S 265 FAdel7|e g, 2 dge] A WA SWe] 27 4 A, A7 wEELE
= F7F ~EHAE 5

o &2 pd
AGGAAN,GGTTGGTAAANGTTCGnsTTGGAN, TCns3” [ EWE: 203]19] wEULEHE AES ¥
steb, 7)oM), np & A e rA, np = G £ 16, o3 2 6 = G, np =T

rAol®, 9ol G, A, T, @ C €& 2" -4 YEFFILE =(deoxyribonucleotide)o]™, <199 rG, rA 2
U 2 H7FEFYU2E= (ribonucleotide)?l Zo]t}.
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[0166]

[0167]

[0168]
[0169]
[0170]
[0171]
[0172]
[0173]
[0174]
[0175]

[0176]

[0177]

[0178]

[0179]

[0180]

[0181]

[0182]
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2 o] A WA S 262 2 27x FdA Q] sty FEA o= g, 2 o] 3 WA SHel 283
Aol 2, 7] FEUQLEIE T ~Ed A (central stretch of nucleotides)E 2 -HISA] grRFEFUL
= (deoxyribonucleotide) ¥ # B 7w LE|=(ribonucleotide)® A%+ ZAolt}.

2 oo A WA Sl 26%F, 272 2 28%F FEA Y st FE o= 3, B Erg o
2} FEAAEA, A FEULEHE £ ~2E#H X (central stretch of nucleotides)+:

P

A SHel 29

5 AGGAArAGGTTGGTAAAGGTTCGGTTGGATTCA3” [AM W Z: 204],
5 AGGAAAGGTTGGTAAArGGTTCGGTTGGATTCA3” [AM W =: 205],
5 AGGAAAGGTTGGTAAAGGTTCGGTTGGArUTCA3 [AM W =: 206],
5 AGGAArAGGTTGGTAAArGGTTCGGTTGGATTCA3" [AM W& 2071,
5 AGGAAr AGGTTGGTAAAGGTTCGGTTGGArUTCG3” [AM @& 208],
5 AGGAAr AGGTTGGTAAAGGTTCGGTTGGArUTCA3" [AM @& 2091,
5 AGGAArAGGTTGGTAAArGGTTCGGTTGGArUTCA3" [ME® =

5 AGGAArAGGTTGGTAAArGGTTCGrGTTGGArUTCrA3” [AME®W&: 211],

oR¥E AuE FHULHS Ade YR, o7l A,

oJole] G, A, T, @ C & 2 -d&A PrFIFUL
E]=(deoxyribonucleotide)o]™, 92l rG, rA ¥ rU & ZHFEe

) 2 E]= (ribonucleotide)$l ot}

2 e A WA SWe 263 2 27x FdA 9 sty FEA o= g, B dge] A A SHel 303
2l 1 7+ 2E9 A (central stretch of nucleotides)E 2 -H2A] fHFIEFH L

B ool X WA =W 26xF, 27xF, 28xF, 292F @ 302} A shitel FEolr|E §F, B ool A W
A FW 313 FHARA, A7) it Bae 5 >3 BEgez REEoEHE= 1A% wUd X~

terminal stretch of nucleotides), FWEFHLEE 7+ ~E# X (central stretch of nucleotides) @ 2
LEE= 2% @Wek 2~E# X (second terminal stretch of nucleotides)E X 85lH; of 7)ol A

A7 FEHLHE 14 2ok ~E#H X (first terminal stretch of nucleotides)® 3 WA 97 FEHLEEE
kel A7l FEEQEE 23 Uk AE# X](second terminal stretch of nucleotides)® 3 WA 1070 ¥

Boabgo] 3 WA vl 263k, 27, 28%F, 292} 2 302+ T-E < oMA T o] 7=, B ubmol 3 W
A S 322 FEARA, 7] A A 5 >3 Jf’[}ii , TEALHE 221 9 2E# X (second
terminal stretch of nucleotides), WEHULEE= T3 2E# A (central stretch of nucleotides) % &

QEE 1x @k ~E# X (first terminal stretch of nucleotides)E X3l ; of 7] o)A

| FEdoE= 13 ¥ ~E X (first terminal stretch of nucleotides)E 3 WA 97/ wEHQE =S
3tste, A7) FEULEE 23 wdk ~E# X (second terminal stretch of nucleotides): 3 WA 1071 ¥

SWe] 312 # 32x FEAY e FEA o= &, B el A WA S 33x F
dzA, A7) FEFIdE= 123 w9 2~E# X (first terminal stretch of nucleotides)® 5
LT ZsLeSAK3 9 FEHSEE Ade Xt 7] wEELHE 23 2w ~E# X (second terminal

stretch of nucleotides)® 5 CKVZiZeZo ZiZ1Z123 ¢ FEFHLEE NES E3sta, o7 A,
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[0183]

[0184]

[0185]

[0186]

[0187]

[0188]

[0189]

[0190]

[0191]

[0192]

[0193]

[0194]

[0195]

[0196]
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71 £ G == FA(absent)o]al, Z, & S TEx H-A(absent)©]il, Zs= R TEE H-A(absent)o]il, Z, & B &=
B (absent)o]al, 7 & B TE FA(absent)o|il, Z¢= S EE XA (absent)o]il, Z; & S EE X7 (absen

t)olaL, Zy & V IEE XA (absent)o]al, Zo= V EE R (absent)o]il, 7, & K T F-A)(absent)o]il, 7y
= M =& YA (absent)o] il Zp,= S TEE A (absent )¢l Hojth,
2 agol A WA W 31z, 323 ¢ 33% FEAY she] FEolr| = g, B o] A wA Sue

34z FHA2ZA, AV FEELEE 12 9y AE#H X (first terminal stretch of nucleotides)® 5
LT LsLeSAK3” 9] wEHLEE A4de Xt 7] wEULEE=E 22 2w 2E# X (second terminal

stretch of nucleotides)® 5 CKVZ/ZsZo Z1ZuZ1:3 ¢ FEHSEE MEL E3sla, of7]dA],

a) I E5C, 202G, Zs R, Zu =B, 5B, Zs =S, 2 =S, Ze=V, Zo =N, Zivs K, Znu = M oy
ZipE SOIAY, EE

b) L= AW, Z, & G, Zs © R, i B, Zs © B, Ze © S, Z;= S, L= V, Lo ©= N, Zy = K, Iy &
Mel™ Zy, = SolAY, H=

c) I1=C, 2, =G, 23R, 2,5 B, s 5B, 2s5S, 2,5S, Zs =V, Zy =N, Zin =K, Zy = Mo
H 7, & HA(absent)] A,

HlEA 51 A =, A7 FEHEQEHE 1A Oy ~E# X (first terminal stretch of nucleotides)E 5

L 7737047576GAG3” 9] FEHLEE AMES ¥3eta Ay wEYULEE 23 ¥wd ~E# X (second terminal
stretch of nucleotides)¥ 5 CTCZ:ZsZo Z10Z11Z123° & WEULEE= IS E3HataL, of 7)ol A,

a) v =5C, 2, =G, Zs =R, 2i=C, 25T, Zs =C, =G, Zs = A, 2o =G, Zive T, Znn &= ColH
Zie GolAY, &

b) = FAelAL, Z, =G, Zs =R, Zi=C, s =T, 2 =C, =G, Zg = A, 2o =G, ZweT, ZIn &
Coln Zpe GolAY, E&

c) I=C, 2, =G Z3s =R, 2= C, Zs C, Z:= G, Zs © A, Zg © G, Zpe T, Zyy & ColH
Zip= F-A (absent ) el A o]},

rlr
=
N
rlr

wowel A WA SWel 34x TR shiel FAE @, B dwel 3 wA wel 357
SRCERE

a) A7) FEHELHE 12 9 ~AEH X (first terminal stretch of nucleotides)® 5° CGACTCGAG3” ¢
SYLEE AMEE xXdstn Al wEHEHSH= 23 T E# X (second terminal stretch of

nucleotides)+= 5 CTCGAGTCG3™ ¢ wEULEIE HES E3}31A ““‘C,

b) A7) FEULEE 12 o w_‘ﬂﬂxl(fust terminal stretch of nucleotides)+ 5 CGGCTCGAG3™ <]
SYQEE MES X5t A S QE= 22 ¥ 2E# X (second terminal stretch of
nucleotides)= 5 CTCGAGICG3 2] ]OH‘: MES ¥335h= Ao},

2 dgol 3 HA %‘?4_94 31k, 322k 2 33z FEd 9] st FAdolrE g, 2 dyel 3 WA ZHo
362 FEdEA, Ar] FEFULHE 13 ¥d 2E#X|(first terminal stretch of nucleotides)s=
L1 ZolsliZsZ6SAKS o] FEHQEE AMEE xgsta A7) wEHLE= 23 Zd AE X (second terminal

stretch of nucleotides)® 5 CKVZ:iZeZo Z1Z1Z123" & FEHLEE IS F3Fata, of7)dA,

a) Zl —‘E ‘]‘:[LZHO]‘I], Z2—‘E G, Zs "EZ R, Z4 —‘E B, Z5"L:: B, Zg —‘E S, Z7 —‘E S, ZS—‘E V, Zg —‘E N, Z]O—‘E K, Z]] —‘E
Mool Zpe= FAolAY, E=
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[0197]

[0198]

[0199]

[0200]

[0201]

[0202]

[0203]

[0204]

[0205]

[0206]

[0207]

[0208]

[0209]

[0210]

[0211]
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b) e A, 7, G, Z3 R, e B, s B, L ES, LiES eV, LN Zye K In

= FAelH, Zy & FAolAY, e

c) o & A, 7, & FX

JolwW, Zs = R, Zyx= B, Zs © B, Zs+= S, ;= S, Zs =V, Zg © N, 7y =
K, Zyn &= Mol Z,, & FAA Holt}.

2 oagol A WA W 31z, 323 ¢ 33% FEAY she] FEAol| = g, E el A WA SHe
372 FAAZA, A7 FEHLEHE 1x gy AE# X (first terminal stretch of nucleotides)® 5
LT ZsLeSAK3 o FEUSEE AES x3sln A7) wEHELHE 23 ¥ ~E# X (second terminal

stretch of nucleotides)® 5 CKVZ/ZsZo Z1wZuZ1:3 ¢ WEHSEE MEL Tdsla, of7]dA],

a) 71 = FAely, Z,= FAlolW, Zs =R, Zs =B, Zs=B, Zs =S, Z; S, Ze=V, 7y =N, Zi=
K, Zy & FAH, Zpe FANAY, &=

b) Zi= FAey, 7, & FAoly, Z, =R, .= B, Zs =B, s =S, 2= S, Zs =V, Zy =N, Zin &
FAjolw, 7, &= F-AolH, 7, & FAolAY, =

c) & FAeH, 7, & FAH, Z, & FAoW, 7, B, s B, 26 S, Lr S, s EV, Ly
N, Zw = K, Zn & FAH, 7, & FAA A,

A sHAE, A7l
7179757.47576GAG3” €]

stretch of nucleotides)® 5 CTCZZsZo ZwZuZi:3 ¢ WEHSEE MEL Tdsla, of7]dA],

? X (first terminal stretch of nucleotides)® 5

=
I 7] wEYULEE 22 2wk ~E X (second terminal

a) v & A, 7, & FAM, Zy £ A, L= C T, %2 C, =G, Zs © A, Zy & G, Ziwe
T, Zn ¥ Ao, 7,5 FAJAY, e
b) 7, & FAelH, 7,5 FAlolw, Z;= A, 7y = C, Zs

FAelH | 7y + FAeH, Zi; & FAAY, Ee

fr
=
N
r

o
N
r

©
N
r

=
N
fr
©
N
fr

c) e FAH, Z,e FAolH, 7y + A, L,= C, Zs = T, Zs © C, Zre= G, Zs £ A, Zy & G,

A
Zwe T, Zn & F-Aow, Zpe FAA A,

nA s A=, 2 & FAleH, Z; & AW, Zi= A L, = C, L= T, 2= C, Zr = G, Zs © A, o= G,

Zw © T, Zne FAlolH, Z;, & FAA Aol

2 o] A WA FHe 31, 322k 2 33xF G 9] shbe] FAdolrE g, 2 WEe] A WA SHY
38z FHAEA, A7 FEFYeEE 1x wy ~E# X (first terminal stretch of nucleotides)® 5
Z]ZQZgZ4Z5ZGSAK3’ -O/] 'IITF;éiEﬂg_E]E }‘_102% }:@'6}1 /8'7] 'IFF—:éiEﬂ.Cx)_HE Zi]' ‘?':_}11:_1— v/—\—EEﬂi](SECOHd terminal

stretch Of nucleotides)% 5 CKVZ7ZSZQ Z]OZ]]Z]QS’ -04 %%Eﬂ—?—E}E }'10‘?3_% }_@'8}'3, 01171011}'1,

a) 71 = FAeIH, Z,= FAolY, Z; = FAelH, 7, © B, Z;= B, Zs = S, Z; = S, Ze= V, Zy & N,
Zie FAoIH, 7y & FAlolH, 7, FAloAY, B

b) e FAel™, e FAoW, s FAoH, Zye= FAlelH, Z; © B, Ze = S, Zr= S, s = V, Z
= N, Ziy © A, Zne FAY, Zpe FAoJAY, &

c) 2y = FAelH, Z,= FAolH, Z;& FAelw, Z, =B, Z; B, Zs+= S, Lr= S, s ©V, Ly &= F
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[0212]

[0213]

[0214]

[0215]

[0216]

[0217]

[0218]

[0219]

[0220]

[0221]

[0222]

[0223]

[0224]

[0225]

[0226]
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Aol Zy = FAeIH, Zn = FAoIH, Z, = FAL A,

v S A=, 47 wEELEHE 1i} Wk A~EHX|(first terminal stretch of nucleotides)® 5
L1ZolsliZs76SAGS” o] FEHQEHE AMES X¥gstu A7) wEHULEE= 23 2w ~E X (second terminal

stretch of nucleotides)® 5 CTSZ/ZsZo ZwZuZi:3 ¢ WEHSEE MES Tdsla, o7,

a) 71 = Ao, Zy= FAeIH Z; & FAelH, =B, Z:v= B, Z =S, Z: =S, Is= S, Zy =V,
e FACH, Zy & FAH, Zpe FAAY, e

b) e FAelY, 7, &= FAelH, 7, & FAew, Z,= FAlel, Z; =B, s = S, Z/= S, Zs & S, Z
=V, Zpe FAeM,, 7y & FAolH, Zp,E FAOIAY, EE

c) Lie Ao, Z,= FAlolH, Zy & FAleIH, ;= B, Zs £ B, L S, L= S, Ls = S, Ly ©

Ao, Zip= FACIH, Zny = FAIH, Zie FAQL Aot

2 odge] A WAl e 38% Fdde v Fddelr= g, B dhe] A WA SWY 392k
THAZA, 7]l A,

a) 7] %%E}]Q_E}E 12} ¥ 2Ed X (first terminal stretch of nucleotides)= 5 GICGAG3 &
Yo AdS 3 A FEHALEHE 23 Uyt ~E# X (second terminal stretch of nucleotides)
= 5 CTCGAC3’ 4 ZYQEE MES TesIAY T,

b) A7l wEULEE 12 v 2E# X (first terminal stretch of nucleotides)®= 5 TGCGAG3 2] +
SYQEHE MES Xgsla V] wEHLEE 27 ¥ ~E Y X (second terminal stretch of nucleotides)
= 5 CTCGCA3" 9] wEULEE AES X33 AY T,

c) A7 FEULEE 12 ¥v ~EH X (first terminal stretch of nucleotides)® 5 GGCCAG3 9
SYeEHE NES x3sta 7] wEULEHE 23 Uk 2EY X (second terminal stretch of nucleotides)
= 5 CIGGCC3” 9] wEuULEE AEe X33 AY T,

d) A7 T EﬂRE]E 12} ¥t ~Ed X (first terminal stretch of nucleotides): 5 GCCGAG3” ¢
FHULHE MES X3t 7] wEEILEHE 23 U 2EF X (second terminal stretch of nucleotides)
= 5 CTCGGC3’ «] TEUYLHE ES EdeAY B,

e) 7] %%EﬂiE]E 12} ok ~E# X (first terminal stretch of nucleotides)® 5 CTCGAG3 <] ¥
o= MEs st 7] wEULEHE 23 Uy ~EY X (second terminal stretch of nucleotides)
= 5 CTCGAG3’ 4 Y QEE AL xdlal= Aotk

2 o] A WA FHe 31, 32aF 2 33xF G 9 shube] FAdolr|E g, 2 W] A A SHY

402 T 2A, AV FEHLEE 12 9y ~E# X (first terminal stretch of nucleotides)+ 5
IZolsT 278K o FEHLEE ANEdS xIstn AV FEYQEE 23 9w ~E¥ X (second terminal

stretch of nucleotides): 5 CKVZ:ZeZy Z1oZ1Z123" & FEHULEE HES ¥3Fslar, of7)|dl A,

a) Iy & Ao, Z,e= FAlH, Zy & FAelw, Z, & FAH, Z;= B, s = S, Z; £ S, L=V, Z
= FAelH, Zyy = FAelH, ZyE FAloM, 7, & FAAY, e

b) e FAeH, 7, & FAelH, Z; & FAH, Zyi= FAolw, Zs & B, Zs = S, /= S, Iy & FA
oy, Zy & FAlH, Ziw FAolH, Zy v FAolH, ZpE FAAY, E

H
r

c) Iy & FAelH, 7, & FAolH, Z;& FAolH, Z, & FAloY, Zy & FAolw, Zs &= S, I; £ S, Z
=V, Zoe Ao, Zive FAelH, Ziy v FAlolw, Zi, ¥ FAA A,

vl g Al s o 7oA A FEEQEHE 12 Udk ~AE# X (first terminal stretch of nucleotides)E 5
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[0227]

[0228]

[0229]

[0230]

[0231]

[0232]

[0233]

[0234]

[0235]

[0236]

[0237]

[0238]

ZIHSd 10-2014-0083039

L7754 7576GAGS” 2] FEHULEE AEE Xty V] wEULEE= 23 W ~EFX|(second terminal
stretch of nucleotides)¥ 5 CTCZ:ZsZo Z10Z11Z123° & WEULEE= IS E3ataL, of 7oA,

a) 71 = FAolY, Z,= FAelH, 7, & FAeH, 7, & FAoY, =T, Zs = C, Zi= G, Zg & A, Z
= FAlolw, Zipw FACIH, Zy & FAoIH, Zipe FAlolAY, e

FAel™, Z, & FA, Z; © FAolH, Z,= FAolH, Z; = T, Zs © C, Zi= G, Zs © HA
ol Zy & FAolM, Ziv FAelH, 7y & FAolH, ZpE FAIAY, EE

g
N
rr

c) L= FAeM, Z, & FAloW, Z; & FAlolH, Z,= FAloH, Z; & FAeH, Zs = C, Zi= G, Zs
Fajel™, Zie FAelH, Zy v FAoH, Zpe FA] Aot

s
=
&
s

wodnel 3 WA Swel 31, 323k 9 333 79 skt FAdelr|w g, B dwe] 3 wig S
4128 FEd 24, A7) wEEHE=E 12 ¥u 2EYX(first terminal stretch of nucleotides)® 5
7177:747575AK3° 9] FEHELEE AMdE xdeEtn A FEYLEHE 23 Uik ~EH X (second terminal

stretch of nucleotides)® 5 CKVZ:ZsZo ZwZuZi:3 ¢ FEELE s MES Zdsla, o7,

D ZE AR, 7, RAelm, 7, & FAI, Z & RAelu, 7, & RAeln, L S, L S, L
= Al 7, = AN, 2y & RARIR, 7y & RAelM, 7, & AL, EE
bz RAI, 7, & RAI, 7, & RAI, 7, & RAI, 7, & RAel, 7, & Ao, 7

=S, Zg & FAeH, Zg & FAH, Zy & FAH, Zy & FAH, Zpe FAoIAY, EE

O 7w ARl 7w RAeIE, 2 1 AR, 7, = AR, 7 = RAGIR, 2 S, 7 = )
oy, Zy & FAlolH, Zg & FAelH, 7, & A, Zn & FAH, 7, & FA Aelt}.

2 dgo] A WA %‘?ﬂ«] 312k, 322k 2 332 FEA 9 el FHdolr|e 3, K ukgol A WA W
422 FAAEA, A7) FEUHLEHE= 17<} Wk ~E# X (first terminal stretch of nucleotides)+ 5
Z1Zolslul576SAK3 9] TEUALHE MESs xgsta 7] wEULE= 23 2w 2~E# X (second terminal

stretch of nucleotides)® 5 CKVZiZZo Z10Z11Z123° & FEULE= HES Edata, of 7] A,
71 & FAelH, 7, & FAoly, Z; & FAlolH, Z, & FAoY, Z; & FAloY, L= FAlelH, Z,= FAo]
W, Zy © FAolH, Zy & FAolH, Zy, v FAolH, Zn v FAolY, 7, & FAI A, B

A7) FEULEE 13 ¥d AEH X (first terminal stretch of nucleotides)y™ 5 7Z1Z:752.75Z6GAG3" & F&

JeEE HEe ¥t A7) wEULEE= 23 ¥ ~E# X (second terminal stretch of nucleotides)E
5" CTCZiZsZo Z1oZiiZ123" ¢ FEUQEE HES ¥3ala, of7]elA,

l_,

Zi & BACIE, 7, = A, 7, = FACIW, 2, & HAloln, 7, & RAlel], Zi= RAlelH, Z Aol
H, Zs & FAeH, Z, & FAlolH, 7,y & FAelH, Z; & FAoH, 7, & FAA AU Holt}.

Bodbdol X WA =Wl 26xF, 272, 28%F, 292F, 30x}, 31xF, 32xF, 33%F, 34xF, 35%F, 36%F, 37xF, 38%},
392k, 402k, 412k, 9 422 o] shute] FEdolr|®E &, Wl 3 RA SWe| 433 FHAEA, A
7] b EAE AEHSE: 50, AEHE: 54, AEWHE: 58, *1%“?4_@ 59, Ag¥s: 88 P AdRis: 155%
TE woRSH AfdE wIHAHE Ad: Ee Ads: 50, MEWE: 54, AW 58, AdRlE:
59, AW 838 E AIAWE: 1558 FAEH ToRRE Y 1uﬂﬂ°ﬂﬁ*ﬁw—ﬁﬂﬂh§M}%ﬂﬂ
85%0]4Fe] T YA (identity)S zZt= @Al Bxp = MEWs: 50, AEHS: 54, AEHS: 58, AEds:
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[0239]

[0240]

[0241]

[0242]

[0243]

[0244]
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tlo
55
rir

59, MAWs: 88 3 MdWS: 1558 Y CoRFH AYd wIEHlEH= Ad

A = 35}
85%°1 4] 454 (homology) & 20 82k A48 ZFshe Zolt,

=1

Ak Aol

o] 3 WA S 262F, 272k, 282k, 292k, 302k, 312k, 322k, 332k, 34xk, 352k, 362k, 372, 383,
392k, 402k, 412k, 9422} FrEde] she] Fddelr|e g, B dwe] A WA Sue] 443 FEARA,
71 Ak Fabs AdWE: 71, M9iE: 81, AEwE: 82, A9WE: 89, MAME: 90, MINE: 156 L A
A 1572 74" woeRAE Ad"d FEUHE Ad:r EE AdWs: 71, AEds: 81, AduE:
82, MEWME: 89, AMAWZ: 90, MEWZ: 156 F HEWME: 1572 F4€ TozHE Agd wIded=
MEE E3ete A ol 854049 U (identity)S 2 Ak Bx, T MIHE: 71, MW
81, MW 82, AdWE: 89, AEWE: 90, AR 156 L AEWS: 1572 FAE o2 HE Hdew
o =

HE A4g& 238t Ak 23 85%¢]7d2] 452 (homology) = Zte A A5 &5k Folt).

<

2 oAyl 3 WA el 12 FEdoE &, 2 Il A WA SH 453 FHAZA, V] A B
FEAF(nucleic acid molecule)o]™, A7] C¥(type C) HAHEAF(nucleic acid molecule)E A
30084, AMERIT: 85, AERIS: 86, AEWS: 87, AEHE: 97 E AEWS: 1022 74
A E FEEQEHE A e AW 83; Aduls: 84, AEWE: 85, AEWE: 86, A
dWlis: 97 2 AMdWs: 1028 FAE o 2RE AYE wEYULEE AES xdEe it
o] TdA(identity)s zHe 4 &, e AEMS: 83 AEWs: 84, AEWs: 85, A4
30086, AERIs: 87, AEHS: 97 2 AgHS: 1028 FAE o R2RE Ad9dE FEUEE AES
] x

grobis Ak EAbell 85%017d2l s d (homology)& 2t 4 4t grab= Aol

(@]
oft
~~
<

- g
I6)
C
i)
r)v

r
5

Ll

Boabol 3 WA 7o) 23, 3%, 4%, 53, 63, 7A, 83k, 93F, 10%, 11x}, 123, 133F, 143}, 153, 16
2F, 17xF, 18%F, 19%F, 20%F, 21%F, 22%F, 23}, 24}, 25%F, 26}, 27xF, 28%F, 29%F, 30}, 31%F, 323}, 33
2}, 342}, 35xF, 362}, 37}, 38xF, 39z}, 40x}, 41z}, 42xF, 43xF, 44z}, D 452 FEHA Y shte]l FE o]
7% g, B odde] A wA SW9 463k FAAEA, AV A 20 FEHHE EE A7) dakE FA4e)

= FEYLEHEE LI-FFu 2B =(L-nucleotides)2l ZAo]t}.

Boagel A A4 Swe] 23, 3%, 4%, 5%, 63k, 73k, 8%, 9, 103F, 11x, 123, 13, 143, 153, 16
b, 172k, 182F, 194, 202k, 212}, 22F, 232}, 242}, 252, 262, 272k, 28%F, 292k, 302, 31k, 323}, 33
2F, 3424, 352k, 362}, 372k, 382, 392k, 40, 412}, 423F, 432}, 442, 9 452} FEO] dhte] FE o]
7= &, B odargel X A Fwe] 473 pFAARA, 7] A Bxs LY-di Ex(L-nucleic acid

molecule)®l Zlojt},

2 e A AR 59 2%, 33, 42k, 53k, 6xF, 7, 8%k, 92k, 10%F, 11k, 122k, 13zF, 143, 15%F, 16
2}, 17xF, 18%F, 19%F, 20%F, 21}, 22%F, 23}, 24%F, 25%F, 26}, 27xF, 28%F, 29%F, 30}, 31%F, 32%F, 33
2}, 34xF, 35%F, 36xF, 37xF, 38%F, 39%F, 40xF, 41x}, 423}, 433}, 443}, 453}, 46xF D 47x L] F )}
o Fddel7|®= g, B Ao A WA SH| 483 FHAZA, 7] WA Bk 1 A R LY-wEE

SE|=(L-nucleotides)ql SF7F3t 297t shvt o]4fe] 23 #-9(binding moiety) S ¥Eesh= Aot}

5

B oame] X WA W 2xF, 3%, 42, 53, 62}, 7xF, 8%}, 92, 10}, 11x}, 123, 132}, 14%}, 15%}, 16
2}, 17xF, 18%F, 19%F, 20%F, 21%F, 22%F, 23%F, 242}, 25%F, 26}, 27xF, 28%F, 29%F, 30}, 31%F, 32%F, 33
2F, 342F, 35%F, 36%F, 37xF, 382F, 39xF, 40}, 41}, 422F, 43%F, 443, 45%F, 46X}, 472F 2 48x T
o] el F&dolrx 3, B wue] R Ha SHo 492} FAARA, A7) Al Bae FFIMZl 9y
w7l == A (activity mediated by glucagon) Z A (antagonist) ZHoltt.
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[0245]

[0246]

[0247]

[0248]
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woule] 3 wiA Swel 23h, 3%, 43k, 53, 631, 73, 83, 93k, 10%, 11Ah, 123, 133, 143, 15%, 16
2, 173}, 183}, 193k, 203k, 217, 223}, 233}, 243}, 253, 263k, 273}, 28%F, 293}, 303, 31z, 323}, 33
3, 343k, 357k, 363}, 37, 387, 393, 403}, 413}, 423k, 433}, 4%}, 457, 463, 473}, 483} B 493}
FaAe el shte] TR/ &, B owne] A WA Sl 503 FAAZA, 47 A BA= GIPsh G}

ool A WA Sl 22k, 3%, 4%, 5%, 63, 73, 82k, 92k, 10&F, 11xF, 122F, 132k, 143, 153, 16
b, 17xF, 18%F, 19xF, 20}, 21xF, 223, 232}, 242}, 252, 26X}, 27xF, 282}, 29xF, 30xF, 312, 322, 33
2}, 34z, 35xF, 36, 37xF, 38k, 392}, 40RF, 41x}, 422, 43%}, 44, 452}, 462, 47z}, 492 2 50}
TAA] shte] FRefol|e g, @ kel A WA Sw] 51 FECRAM, 37 ik B GIPAl ojste]
w7l == @A (activity mediated by glucagon) 34| (antagonist)$l ZAo]T}.

2 0] A WA S 2%, 33, 4k, 5xF, 6xF, 7, 8xF, 92k, 10&, 11}, 12xF, 132, 143, 153}, 16
2F, 172F, 182F, 19%F, 202}, 21xF, 222}, 23x}, 24x}, 25%F, 262, 27}, 282}, 29x%}, 302}, 31}, 32x2F, 33
2}, 34xF, 35k, 362, 37}, 382F, 39xF, 40xF, 41x}, 42}, 432}, 44%}, 453}, 462F, 47xF, 49%}, 502} R
512 FE4 ] sl Fddor|E g, 2 o] A vA SHe| 523 FHARA, Y] WA B HEY
(modification group)E X3, A7) WHE7|E ¥gste= Ak o] Fr)AZRE e wEF £Z(excretion
rate) = WE7|E XT3 = WAk} vlalste] B} 7HAE= Aot

Woubgol 3 WA el 23k, 3%, 4%, 5%, 6xF, 7z}, 82, 92, 10xF, 11xF, 122F, 132k, 142}, 153}, 16
=z}, 172k, 18}, 192}, 202}, 21xF, 222}, 23xF, 242}, 25, 26%}, 272k, 28%F, 292}, 30x}, 31z}, 32%F, 33
2k, 342k, 35k, 362F, 37k, 382F, 39%F, 40%F, 413, 42i} A3}, AAR}, 453}, 46X}, A7}, 493}, 50xF @
512 FEee] sl Fadol7|x 3, B W] 3 WA Fuel 533 FAARA, A7) it B W)
(modification group)S XE&3lH, A7) W72 Taals 2t B Myr|2 ¥831x gt a2y nws
o Bt} {F7)Alol A F7hE AF AlZH(retention time)& ZEE Zlojt).

o

2 ool A A =Wl 523k 9 532k A9 o] FAdelV|E g, 2 we] A WA SHe| 54xf T
El A, A7) W& 7](modification group)+ ABE3 A (biodegradable) % ®]-A&3]A4] (non-biodegradable)
& X¥ete woRFE AddYEwy, niEAsAlE, V] W 7= EEdEd :LE]*(DO vethylene
) ZololddlZ28]Z(linear polyethylene glycol), A Zg =2 = (branched
polyethylene glyco B =ZA]old HE(hydroxyethyl starch), E]=(peptide), P‘ﬂi ](proteln) oA
(polysaccharide), }\Eﬂi (sterol), Zg|e A Z 22 (polyoxypropylene), Z Aol g0l E
(polyoxyamidate) % £ (2-3|=FA|dE)-L-=FE ) {poly (2-hydroxyethyl)L-glutamine}& X3}3}= o
2HE Md™gE Ao,

~

2 ol A A =Wl 523k 9 532k A9 o] FAdolV|E g, 2 wge] A WA SHe| 54xf T
o2, 7] HE 7] (modification group)= w34l (biodegradable) 2 H]-AE-31A (non-biodegradable)
WE7|E x3ets To2HE AYEy, wigHsAE, AVl WEVE EFdEd la]*(polyethylene
glycol), A& ZgogddlZ8]Z(linear polyethylene glycol), A =79 =2 (branched
polyethylene glycol), 3|=FAlolE A& (hydroxyethyl starch), HE|Z=(peptide), ‘i‘r‘ﬂi ‘(proteln) oA
(polysaccharide), 2HE (sterol), Ze] 5 A1 2= 7 (polyoxypropylene), EelSAobrHlo] B

(polyoxyamidate) % =] (2-3|=FAldE)-L-=FEF ) {poly (2-hydroxyethyl)L-glutamine}& X3}s}= o
ZRE AgE Ao},

B oty e] 3 WA SHY A 543 Fadolr|x 3 B utye] 3 A =W A 553 FHAEA, Y] HE
712 A8 (straight) T A (branched) ZEd @A (PEG) oz FAH ZgddAZYF 7] (moiety)
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olu], A7]dA, vlEASHAE, 47 ZEelddEElE 79 EAE 9F 20,000 WA 120,000 Da HE, HUh
vkl ek A=, oF 30,000 WA 80,000 Da ¥, 7HF vtgAstAE  ¢F 40,000 Dagl #o|t}.

2 dtgeol A WA S A 54zF Fdde] shbe] FHEdolr|= g, B wdge] A WA e Al 563 T+

W37 = =2 Ao e HE(hydroxyethyl starch)ol™, ol7]elA, wdAslAE, A7) ==
olel AX(hydroxyethyl starch)® ®x}ak& ok 50 kDa W*] 1000 kDa, Rt} vlghza3lAIE=, °F 100 kDa WA
700 kDa, 7P ®lzekAE= 300 kDa WA 500 kDa ¥ $<l Ao},

Hol Al 52xF, A 53%F, A 543k, Al 552, H A 5631 FHJo]7|E g, B we] 3 W
o2, A7 Wy7]= FA(linker)E E38te] A7) Ak Exfol F2EH, of7|o|A u}
F2 s A=, A7) BAE AR (biodegradable) #@# ¢l Ao]t},

g =l
A ZH A 582F FHARA, A7) AV E WX Bxe] 5 -F wE U LE =(terminal nucleotide) H/%
3 -= wEULE = A3 (coupled) F/H+= F B2 5 et 72 LE]=(terminal nucleotide) 2
T -gdd FEYHQEE Alole] dlhtke] FEYUQLE = A3t (coupled)® Holtt.

of Al 522k, Al 532k, Al 542k, A| 552k, B Al 562k TV = §F, & Ao A W
3

Bodbge] 3 WA S A 52xF, Al 53%F, A 54%F, A 552F, A 56xF, A 57xF 2 A 58%F FE o)l =
3, B odimo] A A ol A 59z A EA, A7) F7])A(organism)s= & (animal) T 21 A (human

Bowgo] gldatazt et Al B odie] £ A Swe 1x o) e 3, B owdo] oWy Swo
=4, A" (disease) W= Foll(disorder) W 1EF7FE ZF(hyperglucagonemia)®] X (treatment) %/5
= o"H(prevention)S ¢ Wl AL&3sl7] 918 B bl R WA Zwe] 12}, 22k, 33}, 43F, 53, 63F, 7
2, 82F, 92k, 102}, 112, 12}, 132k, 1424, 152, 162}, 172k, 183k, 192}, 20}, 213F, 223, 237}, 244},
257, 267, 272k, 283}, 207k, 307, 314, 323k, 33%}, 34%h, 353, 363, 37Ak, 382}, 394, 407}, 414,
427F, 433}, 447k, 453}, 463k, 47, 493}, 50k, 513}, 523, 53%F, 543, 553, 56, 577, 58} L 597
TEA o]z shifol] wE dte] o)ste] S AFT).

2 oo T WA SWe] Al 13 Fdde shue FEdo)r|= g, B odgol T oA S A 23 3
24, A7) d3(disease) T HFoll(disorder) ¥ Wiz(diabetes), B Z(diabetic complication) ¥ @&
A El (diabetic condition) &2 AR Lo RRE A= Zo|u),

B oayo] £ vk FH A 23 FdA 9 spupe] FdAol7E 3, B owo] = WA ZHol Al 3% 1H
24, A7) Dx(diabetes)®= 18 Wx(type 1 diabetes), 28 Wikx(type 2 diabetes) W dAA @
(gestational diabetes)Z TAH T ZHEH HAEE= Holt),

2 g 7 WA SHe A 33 A9 shue] FEolrE g, 2 wye] T WA SH Al 43 T3
24, A7) dxgHE(diabetic  complication) EX¥ WX AE(diabetic condition)S HWAFI=
(atherosclerosis), A5 A3 (coronary artery disease), BxxA 523 (diabetic foot disease),

Wuts Z(diabetic retinopathy), 5244 QWS (proliferative diabetic retinopathy), %h%”ﬂﬂ}
& (diabetic macular edema), B ZAA Y3 (diabetic vitreoretinopathy), 5217 WA XA
wWukS (proliferative diabetic vitreoretinopathy), Jx%A Al5(diabetic nephropathy), TxWAd AW
Z(diabetic neuropathy), WEWA (glucose intolerance), 41 A3+ (heart disease), 1H<$(high blood
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pressure), IFH2EEZF (high cholesterol), W@s% o] (impaired glucose tolerance), 7] FA
(impotence), A= A3 (insulin resistance), AIFHF(kidney failure), WAFEST(metabolic
24 A7E 43 (non-alcoholic fatty liver disease), A 3F&(fibrosis) &4k T A%
kg vl dE4 A7k (non-alcoholic steatohepatitis), WZE A Z3+ (peripheral vascular disease),
Tg v 2% (reduced glucose sensitivity), 1&€H WA 4T (reduced insulin sensitivity),
Th(obesity), b AW (hepatic steatosis), IEFF(hyperglycaemia), Bx-TH &% (diabetes—
associated vascular inflammation), Qx4 Z=4FS(diabetic ketoacidosis), AAFEA ndGA vIAEA
< (hyperosmolar hyperglycemic non-ketoic coma), HAFT@Ad ARG ol FTrH(weight loss
necrolytic migratory erythema), R&<Z(anemia), B8 7Is 3 AZAAMNA S48t AE xS (venous
thrombosis in the present of normal coagulation function and neuropsychiatric manifestations) .2 -4
H FozHy Ay FnguS(diabetic complication) i Y/ El(diabetic condition)Ql ZHeo|t}.

2 o] sfdatanat e HAle 2 O] Al WA SHe] 13 A9 ghte] FRdolr| e g, 2 uH 9
A HA SHomA, B ol A WA SWe] 1Ak, 2%k, 3%k, 4%, 5%, 6z, 7xk, 8%k, 9xF, 10zF, 11x},
12}, 13=F, 14=}, 153}, 163}, 173F, 18=F, 192}, 202}, 212k, 223, 232, 24%}, 25X}, 26x}, 27x}, 28,
29}, 302}, 31z}, 32%}, 33%F, 342}, 353}, 36%}, 37AF, 382}, 39x}, 40x}, 41, 423}, 43%}, 44%}, 453},
462k, 472k, 49xF, 50xF, 51%F, 52%F, 53%F, 542k, 552k, 563k, 572k, 582k B 597 F@d|9] o= djife] u}
E gt B 2 eojHor, FrHel A2 (constituent) S T FERAER S A7MEEY, o7
A A7 FIHAQ e he et oR §87bsd H3A| (pharmaceutically acceptable excipient), ©F8}
How 3Fg71se  DAl(pharmaceutically acceptable carrier) 2 F7b8 ofsh® A 3HA (further
pharmaceutically active agent)& X3l Lo 2HE Auly= Zo|t},

2 o] A wA SHe 1A A9 shute] FEder e g, 2 dHe] A WA SWe] 23 T EA,

AUA SHe| 1xF, 22, 3%k, 4z, 5%, 62k, 7k, 8%k, 9z, 10zF, 11x},
12}, 13=}, 14=}, 153}, 163}, 173F, 182}, 192}, 202}, 212k, 223, 23%F, 24%}, 25%F, 26x}, 27x}, 28:F,
292}, 302}, 31xF, 32xF, 33%F, 34%F, 35xF, 36xF, 37xF, 38x}, 39x}, 40xF, 41xF, 422}, 432}, 44%F, 45%},
462}, 472k, 49%F, 50=}, 512}, 52xF, 53=}F, 542F, 556xF, 562F, 572F, 58xF W 59xF FE o] o] Flijo] u}
2 I EA 2 ey oz FE7153 Tl (pharmaceutically acceptable carrier)E E3li= Aolt).

2 0o Fdstiat sk HAle & e HA 53] 1xF Fddol7]E g, & @i o MA SHe
24, <Al(medicament) AZE 9t 2 el A WA Wl 1x4, 2x, 3%k, 4, 53k, 6xF, 73}, 8%,
9z}, 10x}, 11z}, 122}, 132}, 142F, 153k, 163F, 17#F, 18%F, 19xF, 202k, 21, 22%F, 23%F, 24%F, 25%F, 26
2}, 272F, 28%F, 29}, 30z}, 314}, 32k, 33%F, 34x}, 35%F, 36}, 37xF, 382}, 39xF, 40x}, 41xF, 423, 43
2}, 44, 452, 462}, 472}, 492}, 50x}, 51xF, 52%F, 53%F, 54%F, 55%F, 56xF, 57x}, 582} W 59} -3 of 9]

ol st we 84 o] S%(use)® I AHT

o =
gy

2 rgo] u WA SHe 13 FddY shube] Fddelr|®: g, B dwe] o A S 23 G 2A,
A7) A= AAE Al (human medicine) Fi= 572812 oFA|(veterinary medicine)ol A9l &% (use)Q] Aol
=t

2 0o sdstad sk AAE 2 A DV* HAl SHe] 13} Fddol7|e &, & e oAl HA =
Ho A, g Fh(diagnostic means) AXE g 2 2 A WA SH 1%}, 2z, 3%}, 44k, 53, 6
2}, 72F, 82k, 9xF, 10z}, 11xF, 12%F, 134}, 14%} 15x}, 162}, 17}, 18%F, 19}, 20=}, 21}, 222}, 233},
242}, 252F, 26%F, 27xF, 28, 29%F, 302k, 31xF, 323k, 33k, 34%F, 352k, 36, 373k, 382k, 39%F, 403},
A1Z}, 422}, 437}, 442k, 453}, 462k, 473, 492k, 502}, 512k, 523}, 532k, 54, 553k, 563, 572k, 583 X
592k T4 o] o= shitel mE WA E2H] &% (use)E A ETH
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Lo
=

| WA Swel 14 PR shte] THdelVE @, B wwel u WA W] 33 FRGA,

lé eﬂé y W=

A7) kA= Fx(diabetes), B S (diabetic complication) ¥ Bxx’tEf(diabetic condition)o® 4
H FozHE AEy= Ash(disease) = Fofl(disorder); E+ FF7F+d F(hyperglucagonemia)®] =]
F(treatment) Z/EE ¥ (prevention)S 93k Aot}

2 o) v WA S Al 33 Fdde shue] FEo)r| = g, B odwyel o v S Al 43 FE
24, A7) Dx(diabetes)= 18 Dx(type 1 diabetes), 28 Wix(type 2 diabetes) % XA T
(gestational diabetes)® TAE O ERE AElx= Zolt),

2 e v HAl S A 33 FEHAY shte] FdoolrE g, B Aol o] HAl SWY A 53 TEd
24, A7 DxdHZ(diabetic complication) HE  YxAEl(diabetic condition) WA 3=
(atherosclerosis), AWM AS(coronary artery disease), BixxA EFA3E (diabetic foot disease), @i
Wb = (diabetic retinopathy), &*—‘./‘é GxubE = (proliferative diabetic retinopathy), Bx¥ A3kl
£ (diabetic macular edema), XA ZAA W= (diabetic vitreoretinopathy), =24 TBuHA ZAA|
W= (proliferative diabetic Vltreoretinopathy) G A A1Z(diabetic nephropathy), BxHA AZAH
Z(diabetic neuropathy), @E2WA (glucose intolerance), A% &3t (heart disease), &% (high blood
pressure), IFH2HEZS (high cholesterol), W@s&el] (impaired glucose tolerance), #7] F7
(impotence), 9l#¥d  A¥A(insulin resistance), AlFHF(kidney failure), WASFT(metabolic
syndrome), B]-&ZFA A7k A3} (non-alcoholic fatty liver disease), A3-=(fibrosis) 4l T BHS
WA vj =24 A HF7Eed (non-alcoholic steatohepatitis), Z2d¥A @3t (peripheral vascular disease),
EIrd U7 FAF(reduced glucose sensitivity), 1&® YA A% (reduced insulin sensitivity),
H|Tk(obesity), b AWZ(hepatic steatosis), IdDZF(hyperglycaemia), Bx-FH+ A (diabetes-
associated vascular inflammation), B34 ZlE4FE(diabetic ketoacidosis), MAFUA LIFA vAEA
Z4 (hyperosmolar hyperglycemic non-ketoic coma), HAFTHAA IHAEAAE o)ls4 Zvk(weight loss
necrolytic migratory erythema), W3&8Z(anemia), A1 7|o D AAAANA FAsE AW E A= (venous
thrombosis in the present of normal coagulation function and neuropsychiatric manifestations) o= A4
H Fo2XE MUy 3w Z(diabetic complication) ¥¥ W AtEl(diabetic condition)Ql Zo]t}.

Wowtgo] g Aastaal sk FAAlE B wge] oAl WA Zde] 13 A% 3, B el oA WA =
Hogx, ¥ ol 3 WA ZwWo 1z WA 592 FEde] ol o] wE Ik Bx 2 FRIE
(glucagon) H/HE+= GIPY] HEFA(complex) 2 AR TG(IHASAE, A7 SFAE 444 EFA

(crystalline complex)$l).

2 iy gAdstuzt st A B 2y Ay HA A9 12 TR o, B Iy Ay vA S
Hogx FFIFE(glucagon) Z/EE GIPY ©-F (detection)ES 93t E wgol X W =W 11}, 2%},
32k, 4z}, 52}, 6xF, 72k, 8z}, 9x}, 10}, 11xF, 123}, 13%}, 14xF, 152k, 162}, 17}, 18%F, 19xF, 202}, 21
2}, 222}, 23k, 24%F, 252}, 26, 27xF, 28%F, 29%}, 302}, 31x}, 322}, 33%}, 34xF, 35%F, 36xF, 37xF, 38
2}, 392}, 40, 41x}, 422}, 43}, 44%}, 45%F, 46x}, 472}, 49%}, 502}, 51}, 522}, 53%}, 54xF, 55%F, 56
2b, 57xF, 582F R 59xF F@ 9] o= Fhite W itk FApo] &= (use) R A

2 Ao gldstaa st IAE B Aol o WA SHel 13 Fddelr|w 3, B dyel oy ¥A S
Hogx & dAE FIeE FFIF(glucagon) L/EE GIPo| 9ste] wisiEE Ao tidk AdA
(antagonist)E 238 933+= W (method for the screemng)gi A8

(a) ZFF7F<(glucagon) Z/=EE GIPe] 9lste] wizfsE]: Ao el 8 A3 A (candidate antagonist) =
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AFsle= Al 1A,

(b) ¥ wgel A WA =Wl 12}, 2%, 3%, 43, 53F, 6xF, 7xF, 8%, 9%, 10%F, 11%}, 123, 133F, 14
2}, 15%F, 163F, 17xF, 18%F, 19%F, 202F, 21xF, 223}, 23%F, 24%F, 25%F, 26}, 27%F, 28%F, 29%F, 30%F, 31
2}, 32xF, 33%F, 34%F, 35%F, 36%F, 37xF, 38%F, 39%F, 40X}, 41x}, 423}, 43X}, 443}, 453}, 46%F, 47xF, 49
2k, 502, 51k, 52%F, 53k, 542k, 552F, 563k, 57k, 58%F F 592F FEe] o st wE ik BAE
AZste Al 29Al;

(¢) SF7FE(glucagon) B/HEw= GIPol <f3te] uwisfEle €2do ek d3Al(antagonist) EAste] 4l
(signal )& #|&3k= A DA (test system)ES A 33t A 3¢bA; 2

(d) 577+ (glucagon) Z/HEE GIPo| 9&le] mirlEe &4

t)7} 2F7F2(glucagon) Z/EE GIPO 2olsle] mi/fz= A0
= A 49-A.

3k A7) 33 A (candidate antagonis
3k 234 (antagonist)lA] oJF-Z AA3}

g o] sjdstaat sk FAl= 2 drge] obF WA Swe] 1A FEdolyE 3, i wwe] off WA =

omA, & el A WA Suel 13k, 22k, 3%, 43, 52k, 62F, 7AF, 82k, 92k, 102k, 112}, 123, 134,
142}, 152k, 162k, 172}, 182k, 192k, 20xF, 212}, 222k, 23}, 24%F, 252k, 262}, 272}, 282k, 292F, 304},
312k, 32}, 332, 342, 352F, 363, 372k, 382k, 39%F, 407}, 412k, 423}, 437}, 442F, 452}, 463}, 473},
492}, 502k, 51%F, 52, 532k, 54%F, 553, 562k, 57xF, 582k @ 59xF P9 o] shife] wrE HAF HA}
= ¥3shs FFI7F2(glucagon) B4 (detection) S 913 71E(kit)Z 2@},

2o

g sjdstaa she dAle 2 el 4 WA Sue] 1A Fddelr|E g, 2 e o WA Sue
2A, 87 @AE sk AlE(sample) T & 2ol A WA Swo] 13k, 2xF, 33k, 44, 53k, 63, 73, 8
Zb, 97k, 107k, 11%F, 123k, 132, 14xk, 153k, 16%F, 172k, 18%F, 192k, 20, 21, 227}, 23%F, 243},
257k, 263k, 272k, 28%F, 292, 307k, 313k, 323, 33%F, 34, 35%F, 363k, 37, 38%F, 394k, 407}, 413},
A27F, 437}, 443F, 457, 463}, 473k, 497}, 502}, 513, 523, 533, 54%F, 553k, 563, 572F, 587 R 593}
TEde] o shfe] e 4k RAE FA(detection) st WH R sAHT:

(a) 238 @3 (capture probe) I TA& ©(detection probe) S AF3h= Al 1A (A7]dA 7] E
518 ©(capture probe) ¥ o] A HA FSWe 1A, 2%}, 3xk, 4%k, 52, 6%k, 72F, 8%k, 92k, 103,
1, 123, 133, 143, 155, 163, 1730, 183, 193}, 203k, 213, 223k, 233}, 243, 253, 263, 273k,
282F, 292}, 302}, 31xF, 32%F, 33}, 34xF, 35xF, 36xF, 37z}, 38=}F, 392}, 40z}, 412}, 422, 43, 444},
452}, 462}, 472k, 49=F, 50}, 512}, 52x}F, 53%F, 542}, 55}, 56=F, 572}, 58xF W 592} FE o] o= i}
of w2 ik Bxlo] Al 12k F-E(first part)d HA23 FEHo=Z AR A (complementary)ol™ A7 BA&
3 (detection probe) ¥ o] A WA ZWHe 14, 23}, 3%k, 4%, 5xF, 63}, 7xF, 8%, 9xF, 10zF, 11
2}, 122}, 13%F, 14}, 152}, 163}, 17xF, 18%F, 192}, 20x}, 21, 22k, 232F, 24%F, 25%F, 262}, 272k, 28
=z}, 292}, 30x}, 31x}, 32x}, 33%}, 342}, 35%F, 362}, 37}, 38}, 39%}, 40x}, 41x}, 42%}, 432}, 443}, 45
b, 463}, A7, 493, 503, 513, 523k, 533, 543}, 553, 563, 573, 583k @ 507k L] o] hitol
w2 A 2ol A 22 H-F(second part)IF HAS FEZHOZ JH A (complementary) o] A Hie T3H O
2, 7] X388 T (capture probe)S & #wo] A WA FwHe 12}, 2xF, 32, 4%F, 52k, 6xF, 7z}, 8%F,
92k, 10}, 113}, 123, 133k, 143}, 153, 163k, 173}, 183F, 193k, 20%F, 213, 223k, 23%F. 243, 253F. 26
2}, 272F, 28%F, 29}, 30z}, 314}, 32k, 33%F, 34x}, 35%F, 36}, 37xF, 382}, 39xF, 40x}, 41xF, 423, 43
2}, 442}, 45xF, 462}, 47=F, 492}, 50xF, 51xF, 52%F, 53}, 54xF, 55%F, 562}, 57xF, 58xF % 593} &<
o] Fh}e] wE A B2Lo] A 23} F-E(second part)¥ HAI REH o7 AHE A (complementary)ol® A
7] &A8 X (detection probe) & Ll A WA SH 1%, 2%}, 32, 4%, 5xF, 62}, 7}, 82k, 9%},
105F, 1134, 123, 133, 142, 153, 163k, 173, 183, 193, 20%F, 21%F, 223, 233k, 243, 253, 263},
272F, 282k, 292}, 30k, 31xF, 32xF, 33xF, 34xF, 35xF, 362}, 37=}F, 38=F, 39xF, 402}, 412}, 42%F, 433},
443}, 453}, A6}, 473}, 493k, 50}, 51%b, 523k, 533}, 54%F. 55, 563}, 573k, 583} W 59 @ e]e] of

L o] whE A B2 Al 12} H-E(first part)¥ HAF FEH o2 AH A (complementary)$d);

(b) = odyel A WA SHe 1Ak, 23, 3%k, 4%, 5xF, 6xF, 7AF, 8%k, 9xF, 10k, 11xF, 12%}F, 133},
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14%}, 152k, 16}, 17%F, 18xF, 192, 20}, 21x}, 222F, 23}, 24x}, 25xF, 26%}, 27}, 28xF, 292}, 30%}F,
312}, 32xF, 33%F, 342k, 35%F, 36}, 372k, 382, 39}, 40x}, 41z}, 42}, 43%}, 442}, 45%}, 46xF, 47x},
492F, 50, 51, 52%F, 53%F, 543k, 55, 56xF, 57xF, 58%F W 59xF FEeje] o] Fhufo] whE Ak #x}
S X AY == 2 I A WA SH 1%, 2%, 3aF, 4%, 5k, 63F, 7k, 8%k, 93k, 10zF, 11xF, 12
2b, 132F, 142F, 152F, 162}, 17}, 18%F, 192}, 202}, 212F, 222F, 23xF, 24xF, 25xF, 262}, 27xF, 28%F, 29
2F, 302k, 312F, 322F, 33%F, 34xF, 35%F, 362}, 37xF, 38xF, 39xF, 40z}, 41z}, 42xF, 43%}, 44%}, 45%}, 46
2}, 472}, 49%F, 50x}F, 512F, 52%F, 532F, 542}, 55%F, 562F, 57}, 582F @ 592} FH Q] o] Fhijel] wE
A B ¥ Zow F=HiE A Z(sample)d] A7) R = (capture probe) T ¥ & €3
(detection probe)S Z+z} e 2 we %3slo] Hrtsls A 294,

o

(¢) A7 288 H3(capture probe) % FA& 3 (detection probe)o] & ol A A ZH| 1A},

22}, 3z}, 4, 5%}, 6xF, 7&F, 8&F, 9z}, 10z}, 11x}, 12, 13xF, 14x}, 15%F, 16, 17xF, 182k, 194}, 20
2}, 212}, 2232, 23%F, 24=F, 253, 26xF, 272k, 28%F, 292}, 30x}, 31z}, 32%}, 332}, 34%}, 353, 36x}, 37
2}, 382F, 39xF, 402}, 412}, 42%F, 43}, 44*}, 453}, 46xF, 472}, 49%F, 502}, 51xF, 52%F, 53%F, 54xF, 55
2k, 562F, 57xF, 58xF W 592} FE L] o] slite] wWE WA FAF e o] YREI FAC T 909
TAYE AEH SR S S §&3tE Al 3UA;

(d) Adojdo=z | 7] 238§ D (capture probe)o] 7] (a)@ANA AFd, & Wge] 3 WA FH
12k, 22, 3%, 4%, 5%, 62k, 7k, 83k, 93, 10x}, 113k, 12}, 133k, 14%F, 153F, 16%F, 172k, 183,
192}, 202k, 21xF, 22xF, 23}, 242}, 25%F, 26xF, 27xF, 282, 292k, 30x}, 31xF, 323}, 332k, 34x}, 353,
362k, 37xF, 38%F, 39xF, 40xb, 41x}, 42%F, 433}, 44}, 45%F, 463F, 47xF, 492}, 50%F, 51, 52%F, 53%},
542}, 552F, 562}, 572}, 582k @ 593} F&A o] ol Flto] WE ;A Batel EAE}(hybridized)HER] o]
£ @A Al 494, 2

(e) & ol A HA FHe| 1z, 2%, 3%}, 4%, 5z, 6xF, 7xF, 8%k, 9%}, 10x}, 11xF, 123}, 13%},
142}, 152F, 16xF, 17xF, 18%F, 193, 20}, 21}, 223F, 23%F, 24}, 25%F, 26x}, 27%F, 28%F, 292F, 303,
312}, 32xF, 33%F, 34xF, 35%F, 36}, 37xF, 383, 39xF, 40xF, 41xF, 423}, 43%}, 44%}, 453}, 463}, 473},
492}, 50xF, 512F, 522F, 532k, 54%F, 55%F, 56}, 57xF, 58xF & 593 FE|Q] o] Fjite] uwpE A Ex}
A7) £388 B3 (capture probe) E BA|& B (detection probe)E TAHE A7 (¢) ©AA FAHA 2
A (complex) S BA|3h= #| 594,

2 g 4 HA SHY Al 13 FEde shue] Fdoo)r|E g, & odyel
2A, 47 % Z]& ®=(detection probe) ©A]& FtH(detection means)S XF
-4 (capture probe) & A A A (support), WA SIA=, 4 A A A|(solid support)ol ZFH Ho|t},

A S Al 2z RSl she] FAdolrE g, & EHel 4 WA S A 33 7
Al GAdE A AN-7F obd 9defe] BAE H3d(detection probe)e] F7] (e) T
Rho] HAH == Nhgol A A A= Aol

2 ool d WA W A 1x, 23 ® 3z 7Y o] FEdoelre g, 2 il d WA SHe| A
42k FEARA, A7) (e) DAlE & e A WA SH 14, 22, 3%k, 43, 5xF, 63F, 7xF, 8%k, 9k, 10
A, 114, 123, 133, 1470, 15, 163k, 172}, 183, 19}, 207k, 213}, 223}, 237}, 243}, 257}, 263}, 27
A}, 987}, 207}, 307}, 317, 327, 333, 347, 357, 367, 377, 387, 307}, 403}, 41}, 427}, 437, 44
A}, 457}, 467}, A7}, 497}, 507}, 517}, 527}, 537, 547}, 557, 567}, 577}, 5874 @ 597 pEde] ol
shifel] wE A 2 D ole] YR FA e FAA A7) £88& ©3l(capture probe) ® EHAE ®©A
(detection probe)o] EA 3 E = AFolre BA t(detection means)oll 2&|3te] LA E = A5 (signal)E
= A% vudtes dAE 23 Aot

oAwgk o] 2ol ol x] i}t sk mpgomA, X WHAES L wHd & Hiko] FF7kt(glucagon)
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[0293]
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I} Boldow A3t HsHow AFsta, Ax, ZF7EY ol ZFIIE FEA%Y ZAFS AsFgomA,
Fi(diabetes), YxHA FHF

iabetic compllcatlon) Jx AHl(diabetic condition) @/HE+= 1FF7}

=¥ ZF(hyperglucagonemia)®] X &(treatment)ol]l % £ 7HHH o= {838 w4 o}oﬂE} 71]3}7}, oy
AHES B Ay e 5k ExEe] 257 2 257t
AgRek. AF7HA], wg 2
&

3, aRsteel oo &

o o
ofo
mlo
R
XL
ol
ol
i
)
oot
i
o

Jlm i

)

A ge)el Agtete] 77k e, e sAE

Srhmel AgAE TR wel G A4
Z AW (in vitro assay) T AW A (in vivo model)ol A

71 Al Mesks wheh 22
FI9] 7TE A Ee Exfolt).

o ok

2 el mE i BxF £ A E(composition), HFEAEAIE 7] it BAE $HRe oFs 2AHES 9
ftog A7 T Ut = e vhddt F3(diseases), o F(conditions) L el (disorders)ell i3l
e, dedt Fd3(diseases), TFT(conditions) B “oll(disorders)E, 53] o =9 Fo 7|&sta
AT AS 23 3t Y= AoR QA EojoF & ol AF7EA ] B ®WAAY Ui T @ =9 B
B2 71 7l A3 (diseases), TF(conditions), E Fell(disorders)e] oW 2 X5E Fsto], £
b o] Al BxEo] HEAS A (teaching)dhe Bty o] y)& Ulgo d4 8-S A3,

Fhqoz, we wyel

(axis)®] AJelgh4 a7}t

A BEaE vl FF 912 (glucagon)  EFFIHE A (glucagon receptor) =
= 74 ]

R )
Feokae ng we @ £E% B

E ol A XJPJQE £, “FFIFZ(glucagon)” & ool A} A= gFoy}, EHEE FFIF2 (mammalian
glucagon)= X3st 9ol ZFIILS ousttt. vlF A A=, 47 s = =57 (nammalian glucago

n)& 217+ (human), EH_E.(rat), u}9-~(mouse), V=o]l(monkey), A (pig), E7] (rabbit), 3~F (hamster),
M(dog), <¥(cheep), H(chicken) % Z(bovine) =F7I2S XEdsle v o ZHEH AMEFHE Fojg (& 229

Add 257 TRE FX). Bu vigdsiAE, AV S5 G ¥ ggst 287
ol = Ak A D (amino acid sequence)S E 22¢] Z=AIE upe} o] B D 7e} GA = F el Q).

SFI12] d3AlE SF7(E g wpE i Bxpel F2)d Agtsie] Rkt vle, utEFeAlE
7] Ao A Meste vl 22 AlddAN AlER(in vitro assay) = AN A (in vivo model)olA

FR7k2e) 75E Asshe LAl

AT7E, & dyase 2 dyge] wE B3 (type B) A EAEo] SF7ILY ¥ F8A 4L GIP ¥ 9]
o] &A% AFS Adgs HAs . Avrr, £ @y w2 B¥ (type B) A EAELS FFI2 =
FIF 8 2 GIP 2 o]o F&A|ete] LS Adstve] AEgS wAsHT. whEhA, B dwd )
£ BY(type B) it ZAEL S F71 7E8AY 43IdA € GIP 84 AIA=Z 1H5E 57X Ut

GIP digh A3Al= GIP (3 re w2 At Expet 22)d djste] GIPS 75, vigAstAE, 37 AAl
Jol Al A<dts ulel 28 AFBW AEW(in vitro assay) B2 AW A& (in vivo model)olA GIPY 7%
S Asjsts EAbolt).

el A AefH= &, "GIP" = olo AFEE= doy, ¥fEE (IPE EIT ol GIPE omditt. 1
O oueA A=, 471 GIPE QIZE GIPOlvh, 7] GIPO] ofn|:it A2 ElolA /A== vk 22 Al
S0 168% HAE = mhel o], @Ak 2 e Aol & A gl

o] B e e ueojth. Foi AAHZA e g, EYoA AlgHE

2 Al FExF(nucleic acid molecule) &2o]& ARgHTE. o2 gk Aik(nucleic

acids)< H]—%LXJ,’E}H]—E, Eof A mwalk B ulgo] wrE A Ex}(nucleic acid molecules according to the
o Y

2F(the nucleic acids according to the present invention) & ¥
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[0301]

SIHS31 10-2014-0083039

rir
T
C,
ol
2

2 #MAk(the inventive nucleic acids) T 2 ;AL E2F(inventive nucleic acid molecules)® A A &&=

2ot

welo] AAE vhsh ge ¥ ow
we] ojma Swow AA 4 gtk

el A Bu AdEstAl AHAE = 2
sAstaL o7]elA 7] it EAkEe 24

Moz ekl s} gol, B WPAES =
AR, ole] AFAANA £ gl i BAEe] Y AR 4FFL 45T & At

W ool me TEAE Y/EE GIPY ATE TEAR AT Ae] AR Pol@ 3¢ wReeH= AE
_h: hud

Z 2] (stretches of nucleotides): &

2} Wk ~Ed X (second terminal stretch of nucleotides)E X3t} dnkxom R wweo] FFJpa
A3t Sk Bxe gEELE =] Ui 2EHAY 5 -F (end) ¥ 3 -FE , TEHLEE=Y A
12 ¥d 2E# A (first terminal stretch of nucleotides) ¥ FEHLLHE=9 22 Ed ~EH X (second
terminal stretch of nucleotides)(EHelA FEHLE =S 5 - Wk ~E#X (5 - terminal stretch of
nucleotides) @ WEFULE=Y 3 - Wk AEH (3 -terminal stretch of nucleotides) 2% XA H).
dHRHoR FEHLLEE=S A 1x "wuk ~E# A (first terminal stretch of nucleotides) ¥ FEHLEZ=
o] 2z Yt ~EA(second terminal stretch of nucleotides)< o592 A3 A7) AHH(base
complementary) @2 &A3}(hybridization)H Tt ©]F7te F+Z%(double-stranded structure)E A4 3ch.
aev, A7) 2450 A 9/re v-AgE s xAsteA 2R AdHAE et S5 4
gt A Bxio] 3719 wEElQE]E A~EZA( stretches of nucleotides), &, WEHUQLEEQ 13 U ~E
#A (first terminal stretch of nucleotides), FEHLLE =9 F3+ ~EHA (central stretch of
nucleotides) @ wEHFHLE=9 22} Tk ~EH X (second terminal stretch of nucleotides)E2 A& 5
— 3 -Hgo g M2 wddg - &, wEUeg=Y A 1x wd ~EHX (first terminal stretch of
nucleotides)-wEHLEI =2 F37F ~E# XA (the central stretch of nucleotides)- = E =2 A 23
Tk ~EZ| X (second terminal stretch of nucleotides). 18y, sdHog HZ 5 — 3 WgFozg Ao
2E A2 addr) - &, FEElLE = Al 23 ¥y ~E# X (second terminal stretch of nucleotides)-¥r
FY e =9 FIF 2EYXA (the central stretch of nucleotides)- WEHULLEIZ=S A 12 Zok ~EH

(first terminal stretch of nucleotides).

g

A eldt FFvk Ad A BAERY] Y 2EHAE ALLY] Atole FF 7k (glucagon) B/
GIPoll thet s} (binding affinity)el F3F& E g Sk A7 it
J 7F 2 Z

] R 2
sEdE 2 olg AASE FEULHEEE AEgeln, weh v

C A

o] ‘Z2E# A (stretch)’ 2 ‘FEULEE=S 2E#HZA (stretch of nucleotide) & JO 2 AAFA] &

(€]

= 32 fojol= ARgE Y.

Eoubmg o] ulghzl 3k e d 2, 2 gy wE dAake ol A B2} (single nucleic acid molecule)o]T}.
Boulgol Fr7pHel FHEAEA, A7) dd A BExe g dd A ExF(multitude of the single

nucleic acid molecule) T o9 o i F (multitude of the single nucleic acid molecule
species) 0.2 A &A%},

2 ogde] wE ke wiEAsAE, AR At FRHeR, Hoh wEAsAE
(phosphodiester link) T A% (linkage) S T3] 2 H = wEULE=Z FAH AL

ofoF & o]t}

LU
oft
in'd
N
o
X
-0,
B
i
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= 270 o]l A~EH X (stretches) EE
EA43sl7r wAAel, o]F 7F9E (double-stranded) T
3. A" W(in vitro) 2/EE A W(in vivo) ZA3PlA LA ALY
2 AA7Fsd Aolry, Wk olelgt EAsAlAl, Hojm Q7% gk J7F el
Zlzste, olgs 243 B olF sty FxRVF YA4E £ A2 A9 2y =EdRe HAF o] HAAdd AA
HEA] AR = et EYA upgA s AE A vtdlR, o]F-7te FERE s o), nigAlsAlE
27 = 1 o)Ak 7ol 9y A wtEAlsHAlE SES-T# A (Watson—Crick) 7] & FHo wE 97

o
e o] FolAE, Ba g wE 27) oo Be¥ 7}eh(separated strands) FE AL

= oﬂ, O_>C4
jias
X
2 A

[}

[e2

= Ao @] 2
Nel AA o2 EeE ~Ed X (stretches)Eol o3te] AAHE ik F2po] FE e F2E ovjgrt. +
a2~®l(Hoogsten) 7] &3 22 7]gF ¢17] AL olglg o|F-7tH FXE EE o] TX2E AT & U5 E
FAAN JAA TFed Aok, mS, uiA A, 27 2EdAEC] £43stE Tt olds 2437 AA
A&B W(in vitro) B/%E AA H(in vivo) Z7A8 A A= A of e} AAgle] 2719 2EHXEY
A7 FEAZ 718k olgdt EAsY A= AR IFEHE QA HoloF & Fo|tt.

vt e T 2A, EYoA] Heolw £o] “vld(arrangement)” & ELo] AMAE Ak Bxie} A@Eo] =

QoA AAE FRF = )53 EA(features) TE 24 (elements)d <A (order) TE A <Y (sequence)
< ojv]gt}.

2o wE kBt 257k 9/Es GIPY AfvbedE IiAlel A s sloltt. ofw g o] &9
TR g2 A A, B UHAES FFI 9/EE GIP AFS £ Ay ik Ex19 33 =
A EA(traits) E=E 24 (elements)E9 Ao 2HE GFyPHaL, olx olyd EA(traits) EE o4
(elements)E HAs=(od7)ol A A7) EA(traits) T 84 (elements)E ¥ W] FIFYoE|=9 12 &
@ 2Edx, FIFULEES T 2EHR, E wFULEHEY 23 @i ~EHXAY) 2 dyo] Sk Fx}o
TEULEHE=S F28 A4 g (orientation) ¥ HE HAA(folding pattern)ol]l 7|8 Aoz FH3) )
oyt MEA B4 e & Hol(variation)

N
-~
w
by
e
-
BN
=2
o
o
2L

HEL

Iy Zi

AES B A gold A DB oste] YYH L o)K@

o #$Er], R wel s RAEe] FFNE W/EE GIPse

2 wWatch, W wgel W] WA A
™

b
| FIF
o,

™

" |

A

oX

t

o o
o
NF
N
:Jd
KNS

O ot 1% ol o2 do ox
N A
- 4 1o 4
ofr A
of, wd,
o) yd
M 2
o
o r_?L % :(r
o
o
to
i o
!I?t_i ln
o
o o ol
2
S [
0
ol
rle I
o, =
o
o ~
o o
S5
=3
i o
o S
f o
=
T 2
@]
o
ol 2
Loz
[}
o2
o
(o} r_{E rlO
e
»
)
of,
lo
o
r>~
Moo
)
lo

% -
e

? i

ol &

sl
e o
i)

(disease) & JEl(condition)e] A& H o] A3tsic). olzgfsh A3 4
13} (disease) T “dHl(condition)9} FAFAY Fukd S JFdla &

of A4k EAFe] X HEH AMES $%k #E o|EH A (scientific rationale)S A|Fshe Ad7|%
E7Fsd Blojtt.

o
iy O_|>:,
N
o
1
ox

mE

e riz
dz e
v

—m' ot

T3 B oago)] wE ik Elo] sjAlE B4 wEULEE My dedor AEA (homology) S ZHeE 9
AHEA L FghE|ojof Fhth, BlolA Aoy A5 (homology)S AdH oz FHA4F 75%, v AE 85%,
B} st E A= 90% 2 7P uFAS A 95%, 96%, 97%, 98% T 99% o)Akl AHEAlS zhe= Ao F §4

B odtglo] wE dile] EXjele ATAS zZE FEYQEE=Y AA|Fel wMEge e EAetE FEULEH
=9 AA Mol &S Aolrl. Ay MBS HIAL (percent modification)s A BExlo] EAetE AA ¥
Y LHE A& vgos & 4 9l
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A7) 28] At EAERRY] e FHEAlA g o SHMeR AAE ¢ k. By s E,
A48 2= 32}0|E(designated program parameters)E HWIECZ  &}o], Blug A <(reference
sequence) ¥} FHAE A8 AA(test sequence)ol w3k MEE AA FYUA (percent sequence identity)S 7l
Ak Beolth. A7) AlEE AEe v A, B UE A Exbol] tigte] AsAdAA, Tk aggH, of
= A7 A ARE AFEAY AlEE A9 Ee 4 EAboln,
4 (reference sequence)°]Btie X HETE, slue] FHAZA, 7] HlaE A

24, A, A9HE: 6, AEHE: 7, AEWE: 43, ADHZ: 47, I
o 92, AEHE: 71, AEHE: 81, AdWE: 82, AEWE: 83, AFWE: 89,
50, MEME: 54 = AEHE: 59%F o= sy AES zte dikEAet. HuE 9
He o S0, 2uA 9 W (Smith @ Waterman, 1981)¢] =82 AEA <dma]=W(local homology
algorithm)ol 23], UEwW 2 2= (Needleman 2 Wunsch, 1970)¢] 424 AHYd <18]Z=(homology
alignment algorithm)ell oJal], o= 2 oWl (Pearson @ Lipman, 1988)9] A} WS 93k ZFAlo] os),
oy duE=9 AHAFEFHE AP (computerized implementations)(YAE AUE AZEYO] #7]A <] GAP,
BESTFIT, FASTA, ™ TFASTA, Genetics Computer Group, 575 Science Dr., Madison, Wis.) X A|ZA ZA}

(visual inspection)ol oJsiA 32 =

oX
N
k
we S

>

44 FUA (percent sequence identity)S AAs}7]ol A3st dagFe el d2AE 718 o4

22 H (basic local alignment search tool; ©]3} BLAST” o|g} WwEho] A&+ dagHE,
& 5o & (Altschul et al. 1990 % Altschul et al, 1997)° 7WA]¥ <arg]Fo|th. BLAST
BAWS F£dst7] 93 AZE9 o= MY AlE] X vlo)leHEHIEE A ¢lxHo]A(National Center for
biotechnology Information; ©]3} NCBI¢|g} WH3H)& Fsted FFolA 44 7Fsshrh. NCBIAIA d57ks3t
2XEGY], dE 59, BIASIN(FEASEHE AqE8) 2 BLASTP(oH| At AE8)E o83t AE Y4
(sequence identity)S ZAAsI=H A8E+= UZE 4 (default parameters)s 7]y 59 &3 (McGinnis
et al, 2004)° WA= Ut

B ooake v e siib 2 9 53] oA /jAIH L o9 e ML 93
| it gdste] 54 Ame] T4 (dentity) S e AEARE Ees|ofof vk BTl A4
o2, @ oy w2 e At 24 8 58] EdlA AAFHIL oo FEULEE MA EE T R o
A= 850, wuk vhgAsHAE 90% R 7P bl

©
[Sa)
=
©
[*2)
=
o)
|
=
©
09
=
K
rr
©
O
=
o
o
lo,
ofr
e
oX
tlo
SN

ol 71" g “Irx dalk(inventive nucleic acid)” EE E wo]| uls
according to the present invention)” & Eo] 7JAE ;A = oS Sof, B WHo] wE i) tiabA)
o) =23

(metabolite) T+ XA (derivatives)9t #L o]=9]

= = -1 l:é H]'r_'l
A7] ke dF-Eo] ST A3 BE olet A¥Uted A=A E e 23tste Zlolth
A7 Ak oE E9, HAdh(truncation)d T EYoA MAE ASZREH fFHE 4 du. Ao E9
A AR 7] Akl ou 3% e F wTk ddE 4 Qv S Ao dibe] wEdEE U A
d(inner sequence)¥ #&E 4 U}, =, & CoEd FEUEE Aol wEHULEE(S)S 44 H

N EIG glolth, AV WHA W)Y St o] ge] sEUAS AW 5 glow], oyjolA 4] 2E
AL Haw el FEAcHE dold 4 dvk ® wwe wai age Age FAAsdl FAH
Ay, wE Lelel AAE, WAL A PRl Y PES A EE Aggond 48 & 9

B ool W S D81 Ei L-81a & Qrk. wEAslE, 7] wwE sae L-sjakelt,

shute] FAdzA, AAEA AL (nucleic acid sequence(s))E A== o] /AR A L oo
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[0314]

[0315]

[0316]

[0317]

[0318]

[0319]

[0320]

[0321]

SIHS31 10-2014-0083039

A FAES EAS (g wEHEHE AER SHEE B e W19 Jolt. st ol s Fdd
ZA, HofA] /\}% —'C— g1, ”Eﬂf?}b(comprising)” = "¥3}135 0 (comprise) "= "¥-3}+=(containing)"

B odgo] wE 3Ake vlwE 71 A A(longer nucleic acid)e] AF-Folm  Aby] Bluz 71 ;AL FHAZE B
gt o] 3 HFo] K ouliol] wmE St s O dREQ oy HES ¥edts Ak B gy W] Yol
olg|3t HlmA 71 Aale] thE YRELS D-3A e L-AAF T ool A £ Quh, B ddoE o]59] 99
Zgo] AFEE & S Aotk olyd HlwA 7 ity gE dEES ZF(binding), vFEASAE, 257
= 7l /E= GIP@rJ A3 D‘ioﬂ/ﬂ D}% 71%5S Ueld & o, siye] 7hes Ve g8 BAkeke] dsE

ﬁ
~~
@]
-
o
w
w
b
=)
=
0Q
N~—
o !
Y
~~
o,
D
@
9]
(@]
=t
O
=
N~—
H

3 £ S%(amplification)5 ¥ 22 Z-grolA
Jolst Aojrh, B wge] 7)o ?ﬁﬂﬁﬂi/ﬂ lé dge wE ke 54 e 23E 59, 2 e &
wg o] S EEshe Aottt ol9f e B UHo oy 71A] ks xdtete AR wnA 71 d@Aike] &
oA w3k EFhet

B AlgHE D-HrHEA(nucleic acid molecules) &S D-wEHLE=, vfEAsAE 22X D-FZH L
El=g2vk JAE A e ik Exjolr

& “@Ak(nucleic acid)” 2 “3AF EX}(nucleic acid molecule)” & Fo g wul3}A
2 g, 53713 WA o R AlSHr,
=

<

WA AAEA ge F, BUAA /&8 Aol wFALEHE Nde 5 -3 3

A v sHA AFEE = vkl o], wEHLEEY Yoo $X= A ¥ (sequence), Z~EH A (stretch)
e ol~E X (substretch)?] 5 Eutyl #AEH AAHEAY FustE = Aolg., AE2XHo=R A 232 7F

A 2E=( second nucleotide)= A& (sequence), ~EHX|(stretch) E& oF=EH X (substretch)®] 5° =gt
o 2HE AAlel 27k 2dA wEHQLE =S Aotk TS, ole} #HEEte], oA F WAl wEHLEE=
(penultimate nucleotide)= A< (sequence), =E# A (stretch) Hi= o}~E# X (substretch)9] 3° wHdo=
58 AEAel 2tz 2d A w2 U S H =S Aot

2 e it #AE°] D- ’er‘ A2 E]=(nucleotides), L-77Ee LEI=(nucleotides) & dEES], F2H9
Z%(random combination) H+= 3l o4 L-w& Eﬂolﬂ‘: 2D 3t o]e] D-FAte 2 FAHE 2EH A9
548 AdHe xFow  FAHET AR AHglel A7l dike SRR IEY o=
(desoxyribonucleotide(s)), X 7ZF#| 2LE = (ribonucleotide(s)) Ei= o]E2 ZFolr},

3 A} == RS ai’lﬁ‘ | 2 E]=(ribonucleotides) 2L 2 —HSAI R EELHE
(deoxyribonucleotides)@  TAlH 2 ool WHe dYeolnh. A7 2 -HSAEEREYULHE
(deoxyribonucleotides) % 2R ] El=(ribonucleotides)= = 29 ¥ = SOA—Boﬂ LHEFA 2o g
iR =219 Dol A 2172 L E| =(ribonucleot ides) 2L —H]g’\]ﬂiﬁ HeE=
(deoxyribonucleotides) AbolE  FE37] 13+ sl Hag iE(reference code) & EHolA
A3kl Tt
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[0323]
[0324]
[0325]
[0326]
[0327]
[0328]
[0329]
[0330]
[0331]

[0332]

[0333]
[0334]
[0335]
[0336]
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Boultdo)] @& Ak Bxyl FE 27 -dSAYEFEULE = (27 -deoxyribonucleotides)® TFAECH (¢37]
o A nlA s A =
G = 20 "=A](deoxy)-T-o}=Al(guanosine)-5" -R=3 ¥ o] E (monophosphate),

C = 20 "=A](deoxy)-AElY(cytidine)-5" -E =¥ 23 o] E (monophosphate),
A = 20 "= A](deoxy)-o}d] =4l (adenosine)-5" —R =3 ¥ o] E (monophosphate) ,
T = 2° "=A](deoxy)-El"] Y (thymidine)-5" -X=3¥ 23 o] E (monophosphate),

rG ¥ Fro}x=Al(guanosine)-5 -E =¥ A3 o] E (monophosphate)

rC & A Ed(cytidine) 5 -X =X 29 o] E (monophosphate),

rA & o}ldlx=Al(adenosine)-5 -E =¥ A3 o] E (monophosphate)
rU & 8 d(uridine)-5" -X =X 23 o] E (monophosphate),

rT & B " (thymidine)-5 -F X324 o] E (monophosphate)©]t}).

B oo wE Al Bxr 2 fEFEEULEE (ribonucleotides)® AT, (of7]oA wiEA s,

i

= Frolx=2l(guanosine)-5" - =323 o] E (monophosphate),

= AEd(cytidine) 5 -X =X ¥ o] E (monophosphate),

= ol|=41(adenosine)-5" -XE %3 ¥ o] E (monophosphate),

= g d(uridine)-5" X=X ¥ o] E (monophosphate),

dG = 2" "l=A](deoxy)-T-o}=Al (guanosine)-5" -5 =3 24| o] E (monophosphate)
dC &= 2" dl=A](deoxy)-AlE]Y (cytidine) 5 -FE =3 ¥ o] E (monophosphate),
dA = 2" "l=A](deoxy)-oFd =4l (adenosine)-5" -5 =3 2~¥| o] E (monophosphate)

dT &= 2" "Yl=A](deoxy)-El1] Y (thymidine)-5" -E =39 o] E (monophosphate)©|t}).
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et L-9be Aol WA Warse
Aeg ol gAAelth, ey DA SN, B 53 W Fal Eh(nucleases) o] P9 ]

(
3= Al ZZF (biological systems) & AA] F¥(biological samples)olA w9 E<otAstc). xpd A A

aab RelEs, 53 BE AX U 94 Ba) Gt Lol g 2a) sol flth olsh Be ol L-
ko] AEEA W (biological halflife)s BEA % AME TFH 7] 2404 FeelAA F7hach
L-alite] Bals Ao odl, @A wel mael FaliEel wAHA gov, ¥Y] AR oW g
Qolupx] wgs BAY F vk, olEd Zwe AR BAT A Qs Folo] AxF Y8 AgH
Qe A BE Ve SRe L-9tos @44 @i otk Beoldow sies A @7 AgIke
£ 1S B BE BAS A4FS st LA BE LhEderse A £t e pAEE gu

| N

L S =
¥ E4 (target molecule)d} StEFHOLS] A3t A= Mo AdRES 2= QLE}
spiegelmer)ol 2}l A A Hct. A7) el (aptamer) 2 A3 o] A (spiegelmer) = PR
ol MAE HEolth( ‘The Aptamer Handbook' , eds. Klussmann, 2006).
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ko2 me AAHE w4y ke 1 dike] D-ElAk, L-EAE BE D, L-EAke R
EAEE7E o5 mE DNA EE RNAQIZE ofy-¢b Adtgle] @ Zlgi(single strand) Ei ©]F 7} (double
strand) A2 EAT FE = AR 2 Ayl HE otk d¥HoR, E Ao WA e dakY
Tz 7]3% A o]xY FZ(defined secondary structure)S YENE ©d 7tk sialom A ARl %
(tertiary structure)E FESF A3k ¢ ., ey B2 dbgo] ubgy ke M2 AHZAQ e A= ¢
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SRS W/EE P U@ AF 2 ¥ el wE i ¥x @ FFAE W/EE GIPY HFA (conplex)
gHow ST, B A B 2 FEAkR 9/EE GIPste] BIAE BRHoR: IRAT L/mt
GIPel Slgief AFAL FEAT AT G 5 WIT AL WA % ST /L GPoF) A7}
EASA etk A%, Bovygel wE Ay Aol o% 841 /150 At 2EAL Y/EE GIP o3
A A B el ghe o Aol SR BFoE /EE Gl o] F8A AHE ARgonA
Ashe AN FeAshs BHHo]

E oo & A Bx1o] A& A (inhibitory constants)S AAT TleAdS E o] dilo] XA
X5 2~~Fl(therapeutic treatment scheme)’dollAl 7] :Mite] &5 & &3t KA Afd+E L3ES &
Ak a7 Arle] 5olA AAlE HEE AMEStE Aotk s #:AF Ex4e] E iyl AeE 53 24, 54
o] A SFIF Hxdd uidt Adaze A=E xdshy] g AHEe $ye g & 4Ez 54

Wk 22 29 "k oA As) F=(10) " ol

A sk AE, B dyl w2 A B2e] 1C, A= 1 uM olskelth. oF 1 uM HES 1C A& Hx 4
o gk sike] H]E-o]% A&l (nonspecific inhibition) o2 EFJHG M Hh, GAA A AXH ZA v}
o} Zo], B "o wE AERIe} A2 IFETY 16, X7 €A W1 el &A1 UXE ol A

718 oF 1 uM AEe] 1o A= 1Cs =219 w2 g gghAjol] sjdaiet. w3t 53%

fl

ake] 1G5 2= vEEA A o] M ol &3tE 2 ak o]

A A AR P o] M o] Yoo F vA mAE dYghe .
3 IC X9 A9 #2250 oM 2 100 nMolW, WA Y & 50 nM, 10 nM, 1 nM, 100 pM %
10pMel ™, B} mpghA gk 1G5 =% 9] ek 5 nMolw, Bk o ubgh gk 1G5 2% 81841 1 nMo| .

2 oago] dakialE BEoA ZFIFE "9/EE GIPY EX Bt AFgsiAY e vleS AT 5w
ow o d dold Fx vk, B dwo] A4k Fape] npgA gt dols GyAlel JAAVFeE Aolth. AFA
2 15 WA 120 wEULH=(nucleotide) WE dloltk. FhAEE Ayl 15 WA 120 FEUHHE=
(nucleotide) W9l e oust AGrx 2 o] ihEat 7hssk Adojdde] A e Zlolth, 2 Wy ui
kel mbgrAleh dol W9l oF 20 WX 100 FEHLEE |, oF 20 WA 80 wEULEE, °F 20 WA 60 ¥
SYLE=, oF 20 WA 54 7wEHULEHE=E 2 oF 39 WA 44 72 2LE =(nucleotide) W o]T}.

QA JiAE B dge] A Exbe uiEAsHAlE 1S BAE 7] B/Ee = AA, v s Al 1A
elA 25 Foll AF A7 T3 i 54 WIS 715 2FFE B Ay HF otk Y] WY
o] B4 nlgAgk Fdd = 2 W¥go| wE PEGSF WHE-(PEGylation) 2 HESS) WE-S-(HESylation)o|t). 2ol A
AFEHE PEGE EZE(dEdl ZFEho]lF)(poly(ethylene glycol))e] <Fojo]ar, HESE 3J|=FAodE AR
(hydroxyethyl starch)®] °Fztz A-g-¥t). EoA wighasiAl 2185 &= PEGE HJ'%% = o] wE ik
FaEo] QlE PEG7IRE TN« W 22 d5ke] wgolr)y. YA upgA kA AMSE & HESSF RES2 =
el wE Fikel] FAEo] 9le HESY AEE A e ke Motk A tﬂf‘ﬂﬂ”““} ozt
471 MEWME ol &sto] kS WMEs = AN FHESEY EP 1306 38230 7l s glom, of &3
o AN oA HuzA I AAE ALsH= FHol

v A, =2 A FE sV A8 e 4TI =

WHygr)e] ExgE Aoz e w2
A B9jel PEGY A%, <oF 20,000 WA 120,000 Daol™, wl&aaAE ¢k 30,000 A 80,000 Dac]™,
7H¢ v s A= oF 40,000 Da?l Zeolth. FAIA O wig- & B 7|91 HESO] Aol = npeA s A= o
50 WAl 1000 kDa, Xt} © u}ghzlskAlE 100 WA 700 kDaol™, 74 wlehasAlE, 200 W] 500 kDagl Ao
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o}, HESE 0.1 WA 1.5 ¥, v A= 1 WA 1.5 ¥ & XS (molar substitution)S YERJAL
ok 0.1 WA 15 89, vt AE 3 WA 10 HH 9] C2/C6 Hl(ratio)® XA+ 3 AE(substitution
sample) & UEHH= Zleltt. ole]gh HES W] Ay A5 E Al DE 1 2004 006 249.8%. 0 714 =
Rom, o] T JAWES EdoA FaEA T AAE A&stE Aot

gagon, ¥ oudsl da wAs) me A BEeld £ Stk A, a5 g uge 5 -8

@ RRUeHs, 3 -Wy RHUCHE 9/EE @4 PR 5 REUoEEs 3 wRAEE Ao o

3 FEUQEE F o sl wEojXG

A7) W 9 ouleAsAlE, A7) PEG W/EE HES/)E B ubgo] sl Rapol 2 mi zbd A ow ) wleks)
DA (linker) 2 Eslo] B2y AHo|t}, wd B .

A= ZE
7], A= s e 1 o] PEG H/E= HESV)E R 2 Y
TFaAgEA, A7) ZHAe HAH EX(linker molecule)+ ¥ @] nj=x=
HES7) & w-#eict. & Wt #Rso] Agd F7A= 1 AR 8 Ee 7del & 5 du. ole e
A= BhdAelA g A glem, B delrk S3E9 W02005/074993 B W02003/03566590 A=

2o vk FEARA, F7] A= AL FA(biodegradable linker)olth. 7] AR Y=
= Ee A SA4E vE 54 Tl ' A, wEAsHAE QI3 AAAM 2 EEe] Siito R EE AT
W77 FelE =g goeA, AF Azt #d SAc] WPstes k. A B AR & 2w
kel AlF AlREe] By v 28-S TRl & 4 & Aotk of#fdk wekA R ] ARsid "AR

filo
N

HAE o} ZAEF Y W02006/052790, W02008/034122, W02004/092191, = W02005/099768%

7] WP ARAY WF7ela, orlolA A7) AR MRV B wEel S YA 4H EE ol
g Bolo] FAMSTE B ougel Wel velth. 4] ARY MP/lE B A a4 548 e 54
Fol BE AA, mFAAE A AAANA B APl gHozyE ] WAL felHES FozA, A
F oAkl B B4l MASES Bk AR WAvle] Age B owdel slate] AR A7kel mr) e
24e A @ e ol o\ wAA 47 ARAY WPY)e) v @ FAds ol Al
HA = foy, A5 &Y W02002/065963, W02003/070823, W02004/113394 L W02000/41647, w52 3}AI=

W02000/41647 18 #Ho]lA], 4 A 24=E°] /MAE vle} & AR|A W 7| So|t},

et nkel 22 Wy vjoloo, B ol skl EAS WyPsted thE WYL AMETFEEITE. of 7)ol A
A7) o2 WE7]= @A (proteins), F@Z~ElS(cholesterol)¥ & XA (lipid) o}d kAl (Amylase), 2=
b 13

Edh(dextran) 53 72 A& (sugar chains) ZH-H A& 71F35i).

ol gt oo =eE A & W uelA, TFA (polymer)ot 22 A 7], Bl AAMsHAE, Edel 7
A, azE Al Aelgdoz 80] 7ed TAE ZE B dye wE diks WAzl w &
A8 (excretion kinetic)& Wzd Aotk t& A=, olefdt Wy w IwA dike] Fr7ld #A%F 4
Ak, 53] LY Ao gixtaAg e divde] X ke ke R JQlskeE A9 sEAMX, vEAsAE XA
TE, 2o ugAsle At RRE] wES fAAHU. Y] WES ARES F d¥HoR dojyrn =z,
2 HHAES A7) HEE A AR 9] oFEET) o]8 e & BAFY WHES AXA ol AFRA
o7 AA WY AFAZ] S7F HE olHg aEAFe WS A & A4k vlaAe @A A A dE
Tk olel ATA|o], H o] wE IHike] EAo] Ao B & FAF WAL Eyetal e IS
WA g2 vl FEHR ARHelt. Au7bx], E Hye] wpE ke A AeE o g4 JroRy
H 7198 4 sl dE B9 AA"E WUES AT 8 AAE WESE(sustained release)E A|Fdh=
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ey B dre] dgbo] ofmgk WYY], 53] PEG ® HES7|9F 22 AEA WHEVE FFeA de 2 W
of W9l Welwk. olgfdt FEoRA 53] npebAsly| 2=, AlAle] flele] Bi v e AR uigAdh &
S UERAY B Ew o] Sigbo] Fof Fo] AAREEH A&SHA wiEdo]l s Aotk AT T
o= 53l EdelM AAE Fate] AlAEe] ddel Ve mme 2FH] MmAQl EAk(preferen

N

o
= —

gl Qo] Aw m 2o AEH BAPLS dehl BUA AAE Sae A e A4 =
WA RASEA BE 2444 Fa0E BH FEE vehiE ol ot AN A Bw
ohleh, W wA AmAe] B e 249 BRLH wHL FAAPORA, PG ABYL FUAE

o A& WEL 2
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B oo & Al Bz} 2/ B owyo] wE ZAdA (antagonist)E FAIS] A (generation) EE AlX

(manufacture)ol]l AF&7bssicy, 2 o] wE A7) oA e oFs 2AES FFIIE E/EE GIP (714

o= ofFstx & 8hA(further pharmaceutically active agent) F7M7Fsdh)at AF 7hsd & 2ol s o

e dFe] A BAE EFFSiH, o7|ofA], vtEA S A=, of7|olA Adr] B i mE ke ulg A kA
A=)

0O

= A 2 AATE oFe A 84 sFERA AEste Aolth. wtEA g A RA, B dwe] mE AY] of
2 oFgl ZAE(pharmaceutical composition) Ho]Z s} o]ie] sty oz &Eu= HAl(carrier)E X
shek = QY. Y] AR E odE Bol, B, &%, PBS, 2FI 58, uHASAE 5% rEE ¥ =4
F&d, AL, &, AdE == 7E 499 dEHE 2A 24 55 F T AT AV FAES dRkdo=
A g dHA Avk. FERANA o], & B dojo Fdd, A ¥ SWUE EE Ae Eg 2
ko] oF8l A B AL HE7sst 1 Bk (vice versa)® Q1A 7FsE Ao|th.

B odgel WE AN B4, ol FHF oA WE: YR Am W/EE:
S

ol 4
A WeEshs rldow SFvkake] AR 9 A

=
ol
o
o
8
o
=}
~—
s
b
~~
(=R
w
@
o
w
@
~—
5
ol
O
==
~~
(=R
w
o
-
(=R
@]
=
~—
rir

ded el e Aol

o FHEHHAY ddE FFIE AEAPS vigow | B wmol dlal Bxp E oddo] sl BxE st
ol Fid ot 2HE H ol FFT Aol BV AL (disease), ol (disorders) B A ZJH
(diseased conditions)®] X & /L= o] Alg7}eshe Hulsiol, 22" og Ary] A3t @/r= o

() H
/e WA AEHE oldd ARE A= oy, 18 Yi(type 1 diabetes), 28 Qi (type 2 diabetes; YA
F( gestational diabetes) ¥3), Yx(diabetes), HxFWZ(diabetic complication), Tx A
(diabetic condition) H/TE FA G Z(sequelae of diabetes mellitus) % NFF7=d
(hyperglucagonemia) %2 7]E} QRlo ogt 2EF FF7 (Alstr)& X3, o474, AddE I
(resulting complications)< are selected from the group comprising %73} (atherosclerosis), ¥
Su A3 (coronary artery disease), QA FHE3 (diabetic foot disease), Bix'dH S (diabetic
retinopathy), <24 YW S (proliferative diabetic retinopathy), Ex=WAuHE-F(diabetic
macular edema), BxWA ZAAYTF(diabetic vitreoretinopathy), <24 QWxWA 5
(proliferative diabetic vitreoretinopathy), Wiz®A Al5(diabetic nephropathy), WxHAd AEHZF
(diabetic neuropathy), U4 A DxHl(gestational diabetes mellitus), SEWA (glucose
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intolerance), 4% A% (heart disease), 8 (high blood pressure), aZFH=HES  (high
cholesterol), W3Sl C(impaired glucose tolerance), %7 %A (impotence), ¢1&## A& (insulin
resistance), A§¥HZF(kidney failure), tAFSFt(metabolic syndrome), W|-&Z4 W37k F3 (non-
alcoholic fatty liver disease), Ar8t5(fibrosis) &% H& HleHbd HLFA AWEA (non—alcoholic
steatohepatitis), @xd#A @3 (peripheral vascular disease), X% T2+ (reduced glucose
sensitivity), <&# WA 74AZF (reduced insulin sensitivity), H]%H(obesity), %+ A"=(hepatic
steatosis), 895 (hyperglycaemia), T AEAHS(diabetic ketoacidosis), LAFHAE 1ETA HA

Ex &4 (hyperosmolar hyperglycemic non-ketoic coma), AE7AA HALFHA o)5A Tuk(weight loss

il

necrolytic migratory erythema), W &Z(anemia), ZA<3 7% &A48 ANEHZ(venous thrombosis in
the present of normal coagulation function) % AZAXA FAF ( neuropsychiatric manifestations, %%

== = A=) == o == o R
=, Aul, EUS, $5Hx25)S sy,

B2 2 = A2 FA7E SR 2/EE GIPY HEFE e FAdsleg, ddAe
2 e mE SR A @A EATE QI B w59 st 999 H3o A5, o 9/EE g
GolatA A&7 ES gukAom oldfjd Fo|th. o9 #Este], & Wy wE i Fae AU A3
(disease), el (disorders) ¥ W& A e (diseased conditions)?] &7 Az} F#sA A&k dolo A3
(disease), ol (disorders) ¥ "2 el (diseased conditions)e] X& Z/XEx= olol] Al&7EsE AL

2 QA H oo & Ao,

e

St (disease), “dell (disorders) B WA e (diseased conditions)®} &
o o] ik F2ke] AHTte X584 (therapeutic),
WA (preventive) B F@EA (diagnostic) A-87Fs/do] A5l v A7 Ak, oud EFQ s vh

3sl7] fAshe], o)t THHE FFIFr(glucagon) FFIHE &3 (glucagon receptor) F(axis) H/HEE
GIP GIP 4=&A(receptor) F(axis)ole] #&AA W&o, A7) & A7) A48 X583 (therapeutic), o
WA (preventive) B FTEA (diagnostic) EHE G4 & ULEF & Do) A4k £ ot fA7tsF
olx|gofof & Aot} Athrt, Fxte] A@k (disease), Fol (disorders) ¥ el (conditions)e] 54
ol¢} B o] AAE XHE A (treatment regimen) AAIZH W&L HQ wbmo]l ugAd Lo o3l

FE YR gAsooF & Rolu,

L= At

o] Fxgzto A oA, &% 2o] (mixed meal) T EF3E AF (carbohydrate ingestion) #¢]
= 25 T 9449 F7F ®ad vl 9lth (Ohneda, Watanabe et al. 1978). ©]& DMolA] W]
A E#d (macrovascular) FHZE HWEgA F83 98 e T7Hd A5 259 5

o] e D 7] (peptidyl) B HI-VEE 7] (non-peptidyl)E ZE= &8AF (small-molecule) FF7F &4
AgAEoe] it v} At} (Jiang and Zhang 2003). SF74* 5
A AIAEL TE BdoX AT dGFES AAZIAY e 9 SE-ASA
e Aoz yelsth v-E L 7] (non—peptidyl) E 2t 28R} (small-molecule) EF7H* F°
gEXNOZ AA A SFIE-FEA I 2= A TV 2 T A5 SE AdsteE 3
(Petersen and Sullivan 2001). #H<* ¢, db/db-v}$-2= HAFEdo|A]  <QFEJAl2 (antisense)
A2 EI= (oligonucleotides)oll &3t FF7Far =83 H3] A& Fo] HEIS (hypoglycaemia)2]
o] A, &l A B S HAE Z2HES JERth. (Liang, Osborne et al. 2004). o]=| &
o] DM2 EA}o A o] A A Foltt.

g op
__>|‘_‘,‘
=2
=
rot
v
[
o
o
o
oty

oL _IE.
o

N

N

o> lls

o
i
‘;n i
Lo o il

A 7@ ("
Ik

ojelo ., =FIIL 84 H-ol2(glucagon receptor knock-out) W= AESA v|eksk APIGS AR
X&=9 WA (glucose tolerance) % A5 SF7I v A4S vepllg. X3, o5 Hol(diet)-FEA
(induced) ®]%ho] A 3A S YEFW o™ (Conarello, Jiang et al. 2007), B-#¥%(cell) A F(sparing)o] 2
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st Aog FuHE By =2 QdeEd UAAHS YERY (Sorensen, Winzell et al. 2006). AlY7F, 257k
T84 Z-o}%(glucagon receptor knock-out) VF¢-E AEREZE(streptozotocin)-F%4 (induced) "1
¥ B EA¥Y(type 1 diabetes phenotype)'ol AFHE yetllow, =, o5& 7ot AHl, 45 2 54U
x5k AN BFEEGE YEFRT (Lee, Wang et al. 2011).

GdEFE A (monoclonal antibodies)ol] 23 FF7F2 A9 F3F(Neutralization)®= dF, FAAAW,
HbAlc, ¥ 2+ ZET ulEHA FAo] 28NS 289t (Brand, Rolin et al. 1994;

ke dd 2 S
Sorensen, Brand et al. 2006). L&u}, o]E9] #AAxol WAL A (potential immunogenicity) WEo], o=
2 7)e FA5S DN FU)7F A EES 95 3

2
(o
frtl
i
_
Y
Y
i
ol
MN
~
et
o
o
[
2
lo
S
b
o
— X
)
iz
2
=
o
>
oy
N
N
i
4
Y
Y
i
N
o
)
oo
lo
X

o ob g
o rfr ¥
AN
T

13 A @x(Type 1 diabetes mellitus; DM1) & Q<&@ AZA 71018k 752 ZAZlo] ohd A B-AHE
g2 Ak AdiA Al DM2et diHlE = =™ ﬁ'ﬁoi 543 = Aoty DM 7ha Aol H AUWE
oA thEE wHEl|d A48 Fi(juvenile diabetes) R XA Hh, WEdH HZ AFAAA, FF
Tt 83 H-ol-(glucagon receptor knock-out) W27} AESEZEX(streptozotocin)-FEA
(induced) "13 @i X3 (type 1 diabetes phenotype)"ol A&HS Uellon, = o5& 7|of JH, 74
T 2 54U 253 B3 Al A8 FE HERTE (Lee, Wang et al. 2011).

DML Zxloll A, ZE7h2e] Ad&d-o&A AT A= A (glucose tolerance)S et DM o 34 A
HWA T 2 SFV-ded-EdP(imbalance) o]  AHH A WA AEAS(diabetic
ketoacidosis, <ol DKA)S f+2&taL ojoj :ole] A=A (ketone body) A B aatFetA nddA vAE
4} &4 (hyperosmolar hyperglycemic non-ketoic coma, 2Fo]: HHNK)¢} #& G =

oA, TETh(glycosuria)d A adfe &% A (renal) NaCl& st A= $& XH%?"F%%%
IYEFEZS (hypernatremia)S Z ST} (Wahid, Naveed et al. 2007). =3 DKA 2 HHNK Z3H2 DM29] A&
g-ol&EA gl A A

AW EH] £ (Neuroendocrine tumors)< o|59o] F#lE = AlEo] 9ste] BAHoz AAEHE W 328
9] & (overexpression)S Z#HT  F  dx IAI  Fgolv}k.  oEbA, NFFIES =
(hyperglucagonemia)< <& E°}, a-AlE(cell)-F:(derived) 21AWE(neoplasms)d £ SF7F-A4 A

¥ (glucagon-producing cells, %Tﬂtﬁ*@%—"& glucagonoma)®] #EAZ (hyperplasia) T 2AAE IJA
(neoplasia)el 93t Faldct. FAHA, =848 (glicentin), SAEEEZ (oxyntomodulin) % GLP-
A3 =A%~ AAE(intestinal

1o] %7k A A= (glucagon gene transcript) 25FEH A==,

Langerhans cells)®] AlAEo], 7] #Ado] giFAlol olefst FE|=o] iy e ZF7M2e] JEdAS =9
sk 2= 9)r}.

AFF7+28 = (hyperglucagonemia)S ZA Diz(diabetes mellitus), ZAEAFS (ketoacidosis) AFT7AA
AL o84 EFuk(weight loss necrolytic migratory erythema, ¢Fo)l: NME), ¥Wl&=(anemia), RSl
7% &A1 ZME A Z(venous thrombosis in the present of normal coagulation function), AZAAAA =
A} ( neuropsychiatric manifestations, &%, Xuwl, BEWHE, S524%xF) 9 7|gf 4 22 dHFS +
ek = 9lt} (Griffing, Odeke et al. 2011),

GIP > WHyio] vl 2 JI&d Y& = 2k olygl & /3 (lipid homeostasis)ol S&&
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FPsta oy FEAPAA YERd vkel Zo] HRk wde A4AY 4 Qltk. (Asmar 2011): A1¥ ] 1A A
O]-f%= v (high fat fed diabetic mice) A&, GIP =& ZAIAQA Pro3-GIPE 5043 wjd
st AlsS HAAZIAL, ARAEe FAE FAAIH, 2% F A A4 ANE AL, 2=Y
33} HRIEY ](glycated hemoglobin) R #7& <1&d FF9 AAt MIEHAE YebWllth. a2 o] FHZ
o] WM3k= AT (McClean, Irwin et al. 2007). SL3 AAolA, T3 114 F

type) wH9-2=% GIP o FHrhiH] 2 1Ed AP A 1 s
GIP 484 I-ol% w-$~ (receptor knock-out mice):= H|¥F o}3lo] ATYAES =1

(Miyawaki, Yamada et al. 2002). &\, A+ X% H3H(oral glucose load) & %7] U&d W-go] &4
Ha A, B w2 g9 52 23t (Miyawaki, Yamada et al. 1999).

ki

1o
=} ;:1 -

o
S
=)
ol
>
o
o
)
o
do

o

19
_OL

-
=

3
= A

)

-
g
2

A, 7] A= F71A kA A8 Al(pharmaceutically active agent)E EE

714 oFelz #A4J3} 3}8HE (further pharmaceutically active compound)-2 o]el |3l

oL}, abetes), HFHASHAIE, M2, 2 B 3 (diabetic complications)d X|& /FEE o
< gk E3Eeln, o7l 7] sEES AxsdotAl oFE(sulfonylurea drugs), HFolU =
(biguanides), ¥3-=FFZA|thA] A3 #|(alpha-glucosidase inhibitors), Elo}&&|Wt]->(thiazolinediones),
DPP4 A& #l(inhibitors), wIZ2EElY=(meglititinides), SF7F<-FAF HE=  FAMA(glucagon-like
peptide analogs), HARNEE= FAA (gastric inhibitory peptide analogs), °Fd® HAMAl (amylin

o F7h4a
olch. 7]

g

oLl 9 i

C s o

analogs), 913 @l ¥ EHHA|(incretin mimetics), A&H A 3d=(insulin resistance) /L= DM29 X &5 HE+=
o] AMEEE QlEd H V|EF XA A O]a«] A E Edehe ToRREH AdYx= otk & Wy

el
wE A FR el o5 7 IHeA  sErtedt ode AgFel diste, FUbH 0 ofgA @43
(pharmaceutically active agent)& 7] A3 X3 L/E= gU-E f5le] 9FH o2 AFgst oo ozd
T AL FANA olsE F AdS Aotk mtgAs A=, AV EAEY e fAEA ALSEE 2
Ho| dak Ba= Ax9-gobA k& (sulfonylurea drugs), HlFolHZ(biguanides), L-FFIA|TA] A&A
(alpha-glucosidase inhibitors), Elo}Z&]|dt]>(thiazolinediones), DPP4 A& #l|(inhibitors), W&=2EEY
Z(meglititinides), ZF7F2-fFAF HE= FAFA|(glucagon-like peptide analogs), HAAFEI= FAMA
(gastric inhibitory peptide analogs), ©°FPE® Al (amylin analogs), <IAZ#® EWA (incretin
mimetics), 1EH #¥ZF(insulin resistance) H/H+ DM2o] A8 Hr oW AHE8xe= d&ed 2 7] A
B4 2 o]E FAAIER 2F st AEEE Aot

dAHom A7 Aol NunE A% oA AR AAEt AAE do HEY dHES fstd] AV HAE
F3AoR HE FUHHOE AE7FeE B Ewe WY uelth. wEka, AN Akl digk ish wkA
(markers) &< BAA A" Aeolt. ntgAsHA=, 271 7 viAs =378 S (hyperglucagonemi
a)¢l Aolt}, F3How T FrpHom A A wAEL SAEREZ (oxyntomodulin), F¥AE
(glicentin), R GIP (GIP-ZF 34t EA-8)S EFste womfE HAess Zolvt. A7) uAES] F7h4
T2 78t ZF(strong thirst), W2l &% (high drinking volume), WlXz(frequent urination), =43%F

5]7] (extreme hungry feeling), HbAlc X|(value), ¥4 A&H FF(plasma insulin level), 0GTF 7 =
=9 F, AL F8EYSFE (fed fasting plasma glucose level), &3 84 4~F(fasting plasma glucose
level), X XLE99F (urine glucose level), A5 (body weight), ¥ (blood pressure), F718€%
(lassitude), ¥]<(tiredness), 2% AF7 A (weight loss in absence of a diet), HFZ7F(weight gain),
Wi el vhel 2o}l (bacterial) & i 795 (fungal infections), A A2 (bad wound healing), 45
whH]F (numbness in hands and feet) % &% A= (impaired vision)& E¥st= 7O ZHE HdEEs Ao

el ople) stel FReRA, 4] ST RN IR el A, el wd wwe) ohAk A
[e] 7

" 23 x1Z ¥ (combination therapy) " X " (ZE-X 89 (co-therapy)) "2 £ Wmo] ok Fo] W Hojx
271 22F Z-8A (second agent) T F7FE X & A (further agent)E 3%5-ZHE (co—action)Tro 2ZA F2] 3
a29= AFstr] 993 EA X7 AW (specific treatment regimen)®] FE oM FHAI 23 AEAS ¥3
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delivery system)2] HE|Z Fojd 4 v}, FEF(liposome)> ZAE|E, ~HolHolW (stearylamine) 5=
= ¥29EldZ" (phosphatidylcholines)s X33l theksh 01117“(phospholipids)i—‘?—ﬂ gdd 5 Ak
22 FAAZA, GHAC dE] LR viep Zo], AA Aio FEo| o] FEHor FlEo] S A
313 AASE AT ¢ vk G5 EW, E2dolA Aesta dv @ #x= A gy ¢Ezl Ax
HHE o3t FAHE, AR SEE EE H-dA94(non-immuogenic), ILEAE SEEE HIA
(complex) HE|Z AT 4 v, F7MHoz, fIFL AX 54 UHEHo=m ulss AX SA44

=
(cytotoxic agent)& HE W Wal7] flate] 2 Rl A7) Ak E4E5 &7 & Advk. Ak 9 F

st o) o= n|= EFWE A 6,011,0205. 004 AFHT}.

2 odtgo] okA 9 it Fxbe, 7247 1A vbee FE SNAIEA A FEAS ZkE & Ao A F
FARE EYv I E2E(polyvinylpyrro lidone), F & FF5F A (pyran copolymer), ]3] EFA|ZZE-u
Eolza Yol =~ & (polyhydroxypropyl-methacrylamide—phenol), Z 3| =2 Ao ol agtoln| B
(polyhydroxyethylaspanamdephenol) T ZvEU7](palmitoyl residue)@ X|3HE Zjoldal A=Y
Al (polyethylene oxide polylysine)& ¥Egter 4= Qltd. Algrp, ¥ 2ol ok 2 ik Bxp=, 747 &

At
‘%}% ZA-o] 83 AEAAA A (biodegradable polymer)FH, = 5o, ZZEH(polylactic ac1d)
AAE 722 FE(polyepsilon capro lactone), ZE]3|=FA] F-E]24F (polyhydroxy butyric acid), &

Z®o|~H Z(polyorthoesters), ZzlolxE(polyacetals), E&]3]==23 e (polydihydropyrans), Z& Ao}
do]E (polycyanoacrylates) @ 7}nd} E& IFH A stol=zd EE F5TA(block copolymer)S}t

: L_A% fo
i)
i)

TR R ]
%

i
»
E

aTdEgH, 7] FoE st E 2 ofAlE, A F8A e f8hAl, pH SEAlSE 22 ] ¢
Z EZA(non-toxic auxiliary substance) ¥ YEH oFAE|o]E(sodium acetate) % EZ|o k2ol 2z o]

(triethanolamine oleate)®} 72 71EF E4& wak ¥t 4= ).

I
ox
(m

2 ko] it Bl 9 okAl, ZHZhS o] 838t 8% AW (dosage regimen) 3A}e] £33, F, o], FA, X
D A% dE; AERE AH AR Fo A2 39 A% 2 3 Ve 2 HAEHE 5 dEH E olse ¢
S ¥ gt a9l uwet AT, FAA SEE oAl e oAl WH AHY YS A, dg

(counter) T+ A A|(arrest)dt’] Y&l L7HE 2o FaHFS golsA AAS e e 4= o).

o)

o] e Eake] gl I e 2 JiAlE BE AW ARl dojA whgrA sl 500N W
A 200 M, BFgrAEAE, 1 oM WA 20uM , Bop wkekAskAlE 5 ol A 20 uM, 7HE wReREEkAl= 50 oM

wouwe] Sk B4 L ofal, 27 mgAsle e, v A w4 9, F, 0 E6 FY w
ol g, Ei g E vl A @ 9 Felggon Fold gtk

w ddel wE SaHEsk ol AA= oAl e ofAle] AW ofdRh sEEH 8 (cosmetic
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purposes), 53] 94 =% I WA FFIRII AdEo] AMEE 4 9l

o}

rr

Ao Qaslolel & o]

oA npHstA AbgE = vkel o], Fw(diagnostic) i I WA|(diagnostic agent) Hi Atk
(diagnostic means)&(37] 37&ole o= AAHA e g 45 i]%]r 7begk &olql) SF7kE, ureA
= 2ddA A" SF7E, Boh v A AE, B tddt Goll Be d3 AdE] JiAE =
< AH ke AR gAs 7l Ak Aotk ] ek &2 77} qlolo] Aell(disorder) %
d3sl(disease)S ®A(setection) Z/EE FHAR wp)E Sl Age Aolth. Ayl €A
(detection)¥ SF7Fol digh & o] Aike] 43S gt 7hsaith. 471 A3 (binding)2 25 EE
Aoz &gx4d 4 . A 4 2L FAEL FAX A FAEHJY. o5 FollA, B ubyo] Al
2 o] wE ik, vigAs s FF 7kt ﬁaﬁl;}i— ks 'AE A ehe 2 (label) S EFH74S 51
A AE, WA (radioactive), &AA (enzymatic) & &34l (fluorescent) #HES ¥ 33}
©° BE= otk AFAoR dANEE A BE TAE oMol H(assay) & = H] it

o Hertssly, 5¥-2% A (target-binding antibody) H¥-Z23% 3*H(target-binding nucleic acid)
o7 X3EE= Zlo] H ¥XA] 5 %-2% 3 (unlabeled target-binding antibodies)S ©]83F dA-o Ao
(ant ibody- assays)oﬂ/ﬂ A7) BXE wtEZs A, WA (radioactive), &4 (enzymatic) 2 A
(fluorescent) P Z WP o]2] Fe-T¥H(fragment)oll X HX-Z2F A} AEste= 23 A (secondary
antibody)ell oJate] Fa = Folrt, A2k, v AEAlE, 2 dge] @ikl 7§—r°ﬂ, 471 @ik (nucleic
acid)& 7] #h¥= HPH I of7]olA 7] il uigA s A=, Bl ¥l (biotin), Cy-3 R Cy-55 E¥st+e
TOoREH MEg Zoln 47| gl olejgt g, o F Eo], F-H|2W &A| (anti-biotin antibody), -
Cy3 &A| (anti-Cy3 antibody) Ht& &- Cy5 A (anti-Cy5 antibody)oll W3t &a] Zi= A7) ghdlo] v El
A A= AV GRS vy Aoz AjstE ~2ESEM|U(streptavidin) H= oFH]d(avidin) ol 946}
o gx"g, A7) A, /‘EE*‘E‘rH]‘ﬂ(streptaVidin) T ob| W (avidin) S vlZ s A= i) 2R, o=
o], WA (radioactive), EAA(enzymatic) % 34 (fluorescent) R W (22} A9} Lo])=+= Ho
o

oy
ar
.
A

\'(

ﬂll

74?1 ﬁla d2ZA, B ddo] 2 ;A Bate= 231 ©4] £ (second detection means)ol <&}
= Ao, 047] A A7) &8x e B2k vl E(molecular beacon)$l ZAo|tl., &z H|E
o] W2 Y& gt A FAHol glon Fao nuHdrt (Mairal et al., 2008).

0

golEe] &, & & 50| H= (bead)$} 22 o3 wb 2 ®
Holl g A7) #ake] uAsteE FARlAl & L o o, olo A E Fou HFTH e I
AForr Fihd F vk, viFAsHAE, A7) 27 (linkage) A7) WA A7 A4 3 @323
a3l AYET. aHy A7l d@ake] xWe] HgAoR uAS EE A, o7|dA AV A A sb= F7HA
ol FAAE (further component) T+ A5 22 3 EUY (interaction partner)? 49 A&y} AHIE T3]
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[0420]
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= B Azt dak
3] HEUE agAsHAE 9
g E = (polypeptide), T B 2sHA FeAg HEY
A, B} e Ae ¢ ZF2 &4 (monoclonal antibody)oltl. &Aooz A7) Asag dyEUE
Ab, vl e A= 7)5A @Ak(functional nucleic acid)olth. Xt} vlgbA &A=, A7) 7]
(aptamer), =3 oA (spiegelmer) B ike] HAg FiEZ oz FHAQ At S
BT, B2 o] B FUFAQ FRAEA, A7) THOR AY] k] A7) A% &
S}E (multi-partite interaction partner)el| 9Ja|A FAlEY. 7] des-243 4548 JEYE, b
AetA= Ae2e FEUY 4 s A WA W (member) 2 F WA HHE FAHE AE5EE
FEYo|H, of7]e| A 7] A HA s A7) Hibel] o EIH AV RAEW, F WA AvE A 329
of FAEAY x3EE Aot V] ths-4tE deAE fEYE v sl v ® (biotin) R obH|d
(avidin), Y] 2¥l (biotin) ¥ ZEZEHY (streptavidin) ¥ H] ¥ (biotin) ¥ wEZHY (neutravidi
e 3= FoAg stEVY Ao FoRRY Mudnt, vt AE Y] dEAE dEYY B A |
A W= ¥ 2" (biotin)o]t}.

71 el mE AR dabs 297k R 7] dakel sk 5 (immobilised complex)©] @Adolw, Hu
st A= 7l S dEss Aot Y] SRR Y] 2F7E AEHs AL 74

9 Weltt.

ot axlol Agate Ao AE WS dFE 5o, A7l Hx AT/ (E)el FolHSl ¥ A=
Holrk, 53] nEA s A& a2 FPAENA oA 2 Axwel & &y, 4k, FYFEHE, vud o
A5 xesls Fo2HEH A" HAE ¢ (detection means)©]
SF7HEY AES g e B3 ARE 9 (0F Fdsted g e A AMRHE kg &7|25H A
e @AE X,
A7) e B odw o] SR T EA, WA, v AE Al A7ldA AHold RuelA FFIFE A
348 BEYE aAglele dAE B3 23eE Aolm, T)dA Y] AEEE EUE 2dolA B
W, v sHAlE 47 S ddste] Aok 22, 2o uigEAe Al 1 ods FddelA ik, S E
=, a9 FAE EFshe Flolth. o] FHAREA, 5] A g AE Fue E dw wE ko),
A7l A 7] S ZAHAY B BAEHA F2 Aotk A7) Hake]l A Agele, AR e A
o= HEd ¢ dnk. A7) HES g 4, EYFPEHE, 9 2 2o A E e Ao 3
dZ ¥}l FOoRFE XYy olx} HE £ (second detection means)®] AFEE ¥olE 4= Q). AV A
= T S AE & O mE ik Hole|ty. Huh nlEAE FEdRA AY] olaf HE
(second detection means)< #4} Wl (molecular beacon)o|th. 7] &t = A7] o3} HE = F o=
sy e ol EFE ulEFd AR AEE FA (detection label)E EE3F= Aol 7] HER
EA= v sAE vled, HRE-UEASEd 3EA] (bromo-desoxyuridine label), TIAIAIA EA
(digoxigenin label), 3% A (fluorescence label), UV-3A] (UV-label), WAM-3EA (radio-label) %
A o] EA] A4 (chelator molecule) & X st v o ZFE Aggoe] vighasity, 38402 7] o)z A
Fere ugAs A= A7) dato]l dHF (contained), ¥3F (comprised) = H& (attached)do] = A

= F
%8 HEA (detection label)9} A3 #-83}= Aolt)h, &3] vpgzlg x3+e 1719 o)

271 AEE BA= Hlede]a oA HE S v H AR giEels Ao ALY T o)A,

A7l AEE ZTAE HLEoln oA HPE k2 opH|d (avidin) Fi= ofH|YW HF E2} (avidin carrying

471 AEE FA= veEea o HE FE2 AEFEHIY (streptavidin) Ex AESEHIY &RF 24
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[0421]

[0422]

[0423]

[0424]

[0425]

[0426]

[0427]

[0428]

[0429]

[0430]

[0431]

[0432]

[0433]

[0434]

[0435]

[0436]

[0437]
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(streptavidin carrying molecule)o] A} HEx= o 7)ol A,
A7) AEE FAE H"o|a oaF AEF 9 FEZM|Y (neutravidin) FE FEZIHY &9 Ex)

(neutravidin carrying molecule)o] A1} T o] 7]o| A,

A7) AEE BAE HRE-TEA 9

© (bromo-desoxyuridine)ol] ZHZ o= tj

(bromo-desoxyuridine)©]3l o]z} H&E FES HIZE-TEHARFE
St Ao AY = 7]l A,
A7 A8 BA= "UIAAd (digoxigenin)o|al olxF HE -2 YIA AW (digoxigenin)ell 254

oz @t FAlolAY = of7]elA,

d
s

o
N
o
i
oo
K
>
rlr
my
=
%)
[
2
s
=
@
=y
(@}
=
o
o
_>|’J_'4
o
[
4
mv)

& AR 9% (radio—nuclide)o]™, o
=8 FA= 7] At F-sE= Aotk of9f 2 £ (combination)] FF
F2E = T8 ]*1 X*%ﬂoéEPE Ao= °]3HQO1°1C g Blojt}. ol¢F e

npxjgto = Aly] olal AFE: ke 33 AE 429 (third detection means), HFEAS A= 33 AE: F9S &

Zoln, wrh mEAsHAE ol AE SR HEAA Ed v Urhils 33 2E Fug olgste] A&

7, e A7 33 AFE FUES HAbs HEE Y, Bu At e A A 3F (radio—nuclide)ol] ©E)
o

Wy o 4y T
N
e

WEHE WSS olgd WA AFS SFUe olgsd AZPE =@ B wye wWel deld
Mg, 34 A% S9e 24 A% +9e Sodor A% U/ w: 45485% ol

wal B odgo] e LA EA, THA 1A EE 2xo A58 3EY (interaction partner) @
el w2 AbS, v Al HRe JE A8 9EY (interaction partner) ol @AE A7] HEFA
% 7 A | =R

A7vskE Ao, 7] Aae wgemtE, wo waAsls 9 (o %/Ee @A ()7F FAHE e
47] (reaction vessel)Z2F-E AAE 4 A},

oft

B wti o] ghite] FHoEA, 2wy wE ;e 34 7] (fluorescence moiety) S X3, A7 33
d A :

, 13
A FEIE D G838 FFIF(free glucagon) 7He] B3

v
1_.

7] (fluorescence moiety)2 &3S A7
YA HA A Aol sttt

2 oago] F7hHQl FEAEA, A dake B odtge] w2 A f A (derivative)olw, of7|olA 7]
A FEAE oful=4] (adenosine)& WA|Sh= syt o]4e] FA FEA (fluorescent derivative)E X3S
o}, upEAE FHAgRA, A7) oldlxeAlY HFA FEAE ddolul =4 (ethenoadenosine)©]th.

T FUHR RN, 2 el wE A fEAl R Y] SFveR s s SEAE 99 =
Q =]
[€)

(fluoreacence)Z ©]

WRe] FAdEA, AZ (signa)e @A (o) B2 @A (DA TAHY, 7] 3= vpeasis Al
7hte] FEot FeaHEd s Zke Blolnt.

® ool MgA SRoEN, 4] oAy (assay)e 9649 FelolEolN £qE  glom, 1 PHYRE
of 4%d sk g WS 87 WA AN ) ES WS §7] GBS e Aol

A glof Bl AAE wish ge FFAEA AWFEE AW B4, wr pAHoRE, Bouge 4
Aol el W BATE B oAl 9t Ao FHAEDS FYANA olE Aolrh
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7ha vk

5

=

=

N

i
=)

E A (starting material)EX AFgE

& Ew
bo.
ok

1

o3
[
26
3

L

b}
%1—%1

=

(¢}
7} (trial-and-error evaluation)©|t}.

¢}

]

1] 7} vt

H &
Q.

o] U}, 1

2ol

Al (drug design)

hm}

=

=

1
H

ok A
&

=7

]

R

A
W (colormatic measurement)el 2]

o Lpol}
24

L

}

pul

SN A
2
A

oL ]

g% ~3gd" (high throughput screening)°]t}.
H

libraries) Q.24 , A&z 3}

&7 w A

[0438]

%
s}

)
—_

"

[0439]

o] Al

o

aL
=

sel 77}

7t

[e)

.87 BAAA ol Alel e 817
7h Bk 44

1 ol

O]

(kit)&= Holx

E

o A}
ol we 7]

T

=]
=

X
L

(spiegelmer)= IAA (solid phase)ol

ol

[0440]
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i
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i
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W]
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1
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gell A dejs Ay 43
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SHAl=
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s
=S}

ks
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Ak, ATzt A7 7]

Q.
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=

INEE
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Az, A7 7]
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SKe)

b o) kel A" o)W (container)

o]

I
p

il

ar
[}

A

=
=

AHEA A

Eail

eF2) (detection probe)©] ©]

el

5

2
433} o Alo] ¥ (sandwich hybridisation assay)

=

|

(biodynamic)

S
Al

RS

kIS
of

1
(capture probe)

=4

el
=]

89
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]

X

(pharmacokinetic)

of Aol el A,

]
=

i, el AAEAY AR A

=
=
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FEE
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=
uke} go]l HEE F A& vlAH EAH(marker molecule) HEE
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[0447]

[0448]

[0449]

[0450]

[0451]

ZIHSd 10-2014-0083039

2ol whhAshl AL uhsh o], dom AN gt @, AolEt g0l A8 % ol Wit
8 oR A Aot

EYoll A AFEE vke} o], AHoxE &o] "X (comprise) "= HFHA S AIE o9} 2 Ao 93
2AY AeEEsE FAS dAstaA o] oidrk, Yy, FEE FAARA, AoHE fof "It}
(comprises)"+ §-73}t} (containing)© U= olald Holw, Ta#|m g 19} & Aoz w=2AY Aey e
FAE A= oF & Holtt.

Bodbgo] wE Agr] dak Bap @ HQoq Algw ulel e EF HA} (target molecules)?] TR
AEHE (SEQ.ID.Nos.), 3}shd 24 o]o] AAZQl Ad 9 Y§ & (internal reference number)+=
[e)

1

SEQ ID Sequence Internal Reference
NO:
% LI CCACTGETGARATGGEAGEECTAGGTCGARGGAATCTGAGGCAGTES | 257-A1-001
” Rl CCACTGOTCAAATCECAGCECTATGTCCARGEARTCTEAGECAGTEC | 257-D4-001
3 B GCACTGATCAAATCOCAGCECTAGGTCGARGCAATCTGRAGCAGTEC | 257-F4-001
E L CCACTAGGGAALTGEEACCECTAGGCEGARGEARTCTGAGETAGTES | 257-B3-001
3 L-DHR GCACTALCEAAATGEEAGEECTAGGTGGARGEARTCTARGETAGTES | 257-D3-001
b Lestia CCAGTEECCAAATCCCACEECTACCTCEARGEARTCTEAGTCACTES | 257-E4-001
i e GCAGTGGGGAAAT CTAGGTGGARGGAATCTGAGCTACTGE | 257-B1-001
] T=TNE CCATTACTGAAATCOCACCECTAGCTCCARGEARTCTCEAGTARTEC | 257-C4-001
9 LT CCGCTGOGEAAATCGCAGCECTAGGTCGARGEARTCTGAGECAGTEC | 257-C1-001
10 R GCECCAGCGAAATGEEAGEECTAGGTEEARGEAATCTEAGTCRGCEC | 257-H2-001
1 e CRGTGECEANATECEAGGECTAGCTEEAAGEAATCTGACCTACTG 257-E1-002
= Loane CAGTEGGEARATEGGAGGECTAGGTGEAAGGALTCTGAGCTACTC 257-E1-003
L LI AETGEGGARATEGEAGGECTARGTGGARGEARTCTGAGCTACT 257-E1-004
i e CTCECCRRAT TACCTCCARGGALTCTCAGCTAC 257-E1-005
. L-INR/ LRNA | con mreoaaARATErG CTAGCTGGARGGAATCTGAGCTACTGC | 257-E1-R15-001
2 L-DNR/ LoRWR | oo oo n e R ATEECACEECTACE TG rAAGERATCTEAGCTACTES | | 257-E1-R29-001
#Z 2
SEQ ID Sequence Internal Reference
NO:
7 LDNAS LRNB | o o o A TE B AR GO TAC G T CEAT AT GART CTEACCTACTED 257-E1-R30-001
8 - GCAGTGEGEARATGrGGAGGECTAGETGErARGGAATCTGAGCTACTGE 257-E1-R15/29-001
13 [FDR/ LR o eraaceRRRTGGGAGEECTAGGTCOATAGGRRTCTGAGCTACTGE | 257-E1-R29/30-001
2 LoDNA/ LRNA | oop eraocon AR TOrGEAGGECTAGCT O ATAGCARTCTGAGCTACTGE | 257-F1-R15/29/30-001
2l [T LRNA| o oo TECGATGEECTAGETCOrATAGCAATCTGAGCTACTGE | 257-E1-R18/29/30-001
22 LR LRMR e CARATCrGEArGECCTACETCCrATACCARTCTCACCTACTGE | 257—E1-R15/16/20/30—
001
I3 |oOE/ LRE

GCRAGTGGErGRRRTErGEArGrGGCTRAGCTGErATAGERATCTGRGCTACT 257-E1-6xR-001
GC

24 I-DNA/ L-RNA

CAGTEEErGAARTErGRArGrGECTACCTEErArACGARTCTGAGCTACTC | 257-E1-6xR-003

25 L-DNE/ L-RNA

AGTCECrGARATCrGEATGrGECTAGETGErATAGEAATCTGAGCTACT 257-E1-6xR-004

28 L-DNA/ L-RNA

TGECrGRARTGrGEArGrGECTAGETEGErArAGERATCTEGAGCTACCC | 257-E1-6xR-005

27 L-DNA/ L-RNA

GCETGEErGARAATErGEArGrGECTACCTEErATAGGRATCTGRECTACGE | A57-E1-exR-006

28 L-DNA/ L-RNA

GGECEEErGARATErGEArGrGECTAGGTEErATACGARTCTGRECTECCC | 257-E1-6xR-007

22 L-DNA/ L-RNA| oo ooerGrART GrOArGrOEC TACGTCEIATAGEARTCTGAGCTGCEC | 257-E1-6xR-00

30 |TDNR LRMA GAGCCGCCE | 257-E1-6#R-000

CGECGEErGRARTGrGEArGrGGCTAGETGErAT AGGART
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SEQ ID NO: Sequence Internal Reference
3L LINR/ LRNB | oo oearaAARTCrGEArGrGECTACGTCErATAGGAATCTEAGCCECEE | 257-R1-6xR-010
32 LoDNAS LoRNB | o cnaroaR R TorGaArGrOECTAGETGErATAGGARTCTEABCEECCS | 257-R1-6xR-011
33 LDNAS LoRNB | o oo rGARATArGEArGIGECTACET GErArAGCAATCTEARCEECEE | 257-E1-6xR-012
# L-DNR/ L-RNB | o oo rGARA TEr GRArGrOECTAGGTCRrArAGEAATCTEAGCCECTC | 257-E1-6xR-013
3= LIRS L-RNB | o o coraRARTCrOeArGrGECTACCTCOrATACGARTCTEAGCEECTE | 257-R1-6xR-014
o LDNES LoRNB [ oG rGARATGrGGArGrOECTAGETGErATAGGARTCTEABCCACTC | 257-E1-6xR-015
37 LTDRRS LoRNB | e eear QAR TG GRATGrOECTAGETCETATAGGARTCTEARCCACGE | 257-E1-6xR-016
3 LoD/ LoRNB | o e oo AR T Cr GO rGrGEC TAGGT GErATAGGAATCTEAGCEACTCE | 257-E1-6xR-017
22 LDNR/ L-RNA | oo CGE oA TErOEArGrGECTAGGTCErArRGEANTCTEAGCGACGE | 257-E1-6R-018
40 LDNES LoRNB [ e r QR R TG GG GrOECTACETECrAFAGGARTCTEAGCCECE 257-F1-6xR-018
= LDNR LRNB | (o rGRART GrGERr GrGECTACGTECrArAGCARTCTEARCCECE 257-B1-6xR-020
42 LODNR/ LoRNB | oo g AT G r GRA T OrGECTACCTCE AT AGGARTCTGAGCORE 257-B1-6xR-029
— LDNR/ L-RNB | oo oA A TG rGEArGrOECTACETCErATAGGANTCTGAGCED 257-E1-6xR-030
i LDNES LoRNA | oo ronnn TorGaATGrOECTRGOTOGrATAGGARTCTEAGCCE 257-E1-6xR-031
7% 4
SEQ ID Sequence Internal Reference
NO:
45 TDERS LoRNA e Ga TG rGOAT GrOGCTACCTCErATAGCARTCTEAGEC 257-E1-6xa-032
48 |LDNA/ LRNA| - a1 CrGEArGrGECTREETEErATRECEARTCTERES 257-F1-6xR-033
AT [TONAT LoRNA| e QR AR TCRGEARGrGEC TAGE T TCErATACCRRTCTCAGCCES | 257-E1-TxR-023
&
98 LIRS LoRNA e n TG GeRr GrGGCTACC TG ATAGCAATCTEAGCEE 257-F1-Txm-037
han || CCACTCGACAGCARRGETTGCTARAGETTCGETTEEATTCACTCGAGTCS | 259-D5-001
B e CEACTCGAGAGGARAGGTTGETARAGETTCEGTTEEATTCACTCGAGTCS | 259-16-001
RN COACTCCAGARGARAGGTTGETATAGETTCGETTEEATTCACTCEAGTCE | 255-B7-001
o COACTCOARASEAAATETTCETARAS TTCACTCEARTCS |250-BE-001
R ceacTee TTGGTARAGATTCEGTTEEATTCACTCGARTCE | 250-25-001
M e CEGCTCEAGARGARNGETTEETARAGETTCEETTGRATTCACTCEAGTCS | 259-C5-001
23 EEDEA COACTCENGATCARACETTCECARACETTCEETTEEATTCACTCEAGTCE | 250-E5-001
61T COAGTCOATACAAGCTCOGTAAGTTTCOOTASCATCTOOEACEACACE | 259-E7-001
S || CCAGTCGATACAAGETTEETAAGTTTCOCTTGEATCTGOGACCAGACE | 250-F5-001
3 Ee ACTCEAGAGEARAGETTEGETARAGGTTCEETTEEATTCACTCRAST 259-16-002
RN el CTCGAGACERARG CATTCACTCEAC 250-HE-005
#Z 5
SEQ ID NO: Sequence Internal Reference
&a o TCEACAGGARRGETTECTARAGCTTCAETTGEATTCACTCER 250-86-003
Bl T CAGAGEALARGTTGETARAGETTCEETTECATTCACTC 250-H6-004
g2 Lo TNA ACTCGAGACCAACCTTCGTAAAGETTCEETTCCATTCACTCGAGT 259-H6-006
3 Ll ACTCEAGAGEARRGCTTEETAACCTTCGETTCEATTCACTCGACT 250-56-007
64 . ACTCCAGAGAAACETTEETAAGETTCAETTERATTCACTCGART 250-56-008
£ LT I AR ACTCGAGACEAATAGCTTCETARAGETTCGETTERATTCACTCGAGT 259-H6-002-R13
Ba LoDNAS LoRNA | o CEAGAGGRARGGTT BAATGETTCEETTEEATTCACTCEAGT 259-H6-002-R24
&1 LDNR/ LoRNB | b o CACACCARAGETT: TARRGETTCEGTTGGArUTCACTCGAGT 255-HE6-002-R3&
&8 LoDNES LoRMB | o cncCAATARCTTEETARAGETTCOATTECATICACTOGART | 250-HE-002-R13/24
e LDRR/ LRNB [ ocpn e sen ArAGG T TEETARAGETTCGETTEEAZUTCACTCEAGT | 250-H8-002-R13/36
e LoD/ LoRNR | o o on R GRARCETTCATARAPGETTCECTTCEAXUTCACTCCAST | 259-H6-002-R24/36
el Bl ToRND ACTCGAGAGCAATAGETTCETARArGETICGETICEAUTCACTOGACT | 259-HE-002-R13/24/36
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SEQ TD NO: Sequence Internal Reference
@& L-DNa/ L-RNR | oo enGean - AGCTTCETARAGGTTCEETTGEATTCACTCEAD 250-HE-005-R1Z
i LrDHR/ LRNB | oo op cRAR T AGGTTCGTARAGE TTCGETTOEATTCACTCGRR 250-H6-009-R12
= LoINRS LRNR. | oA GOARTAGG TTEETARAGG T TCGETTGEATTCACTCOCA 250-HE-010-R12
5 LoDNA/ LoRNA [ o o nen AT AC G T TEE TARAGE T TCEETTEEATTCACTOEES 259 HE6011-R12
e LoDNR/ LoRNA | ooccnencenRrAGETTERTARAGETTCEGTTERATTCACTEECE 250-HE-012-R12
w L-DNR/ L-RNA | ooccacaceanTal TARAGGTTCEGTTEEATTCACTGCGC 259-HE6-013-R12
L LoDNR/ LoRNA | oocenenceARrAGETTEETARAGET TCEETTERATTCACTCREC 256-HE-014-R12
2 LoDNA/ LoRNR | o o on A A A GG T T CE TARAGE TTCCETTGEATTCACTCEAR 250-H6-015-R12
= LoDNR/ L-RNA | crecncaceRATAGGTTEETARACGTTCCATTCEATTCACTCCAGT 250-H6-016-R12
i LoDNR/ LRNA | o ceaGAGRRATACG T TEETARATGGTTCEETTEEAXUTCACTCEGE 350-HE-014-R12/23/35
2 LoDNES LRNB | e con s A T TC G TARALGE T TCGEGTTCEAZUTCEACTCEES | 259-HE-014—
R12/23/29/35/38
83 i CEGCCTACAAGETAGETANGTTTCEETTEEATCTACGETCETAACACE | 258-D4-001
B LoDhe CETCCTAGAARGTACCTARGTTTCCETTEEATCTAGGATAGTAGCACE | 258-H1-001
& B COUGTEUGEEUAGATGCAC CUGCEATCGCUARBRACUGCCACRLS GLU-18-25-R3-001
2z 7
SEQ ID Sequence Internal
NO: Reference
N CEACEUGUGUGEEUAGATGCACCOCCEATTICECUARRRARTGCCACACEUCGE GLU-18-25-A3
d02
57 [i=RA CRGACGUGUGIGGEUAGATGCACCUGCEATICGCURRRRAGIGCCACACEUTUE | yor o110mabaz
GLU-1B-25—n3—
003
5 [Tom ST -40KDa-PEC-
ACTCGAGAGGARAGCTTEETARAGETTCGETTGEATTCACTCGACT DERhe e
55 |T-ONA/ LRNA | 5" -40KDa-PEG- FOX B13 = 250°

ACTCGRGRCGRATAGETTGETRAAACCTTCGETTECATTCACTCGAST

He-002-R13-3'—

PEG
90 |T-DNE/ L-WWA |5 —30KDa-FEG- FOR-G14 = 250-
CCCGRERCERATACETTEETARATGETTCEETTEEATUTCACTCEET ug oLt
= == = R12/28/35-5"-
PEC
9T |T-Dna/ LW |5 —30KDa-FEG- TOX-G15 = 257-
GCGGrGARATGIGEATGIGECTACETEEATAGGARTCTGAGCEE E;E il
92 [L-DNE/ LoRNA |5’ —40KDa-PEC- NOX-—G16 = 257—
CCCOrGARATGIGEATGIGECTACGITEOrATACGARTCTCACCET ";;1: ARl
i
X8
SEQ ID Sequence Internal
NO: Reference
93 |L DNa/ L_RNA | GCABIGGGIOARRIGGGAGCECTAGCTCCARCEARTCTCABCTACTEC 257-E1-RE-001
93 |LDNA/ L_RNA |CGCAGIGGGCAAATGCGATGECCTACGTCCARCEARTCTEAGCTACTEC 257-E1-R16-001
95 |L DNA/ LA |CCARIGCACARRTGCCAGIOECT ARG CaARCRAATCTCAECTACTEC 257-£1-R10-001
96 |LRNAS LoDNB | oo o iGUGUGGEUAGATGCACCTGCEATUCGCUARARAGUGCCACACEUCTG | NOX-E11-D05
57 |0/ LW | CAGACCOTGUCUEEaUACEUGCACCUECEAOCECURR RS BCCACACEOC08 | o
S5 |L R4/ L-DNA |CAGACGUGUGUCEGATAGAUGCACCOGCEATICECUARRRRRUGCCACACEUCOE | NOX-C11-D15
95 |L-RNA/ L-DNA |CAGACGUGUGUGGGUJACAUGCACCUGCEATICECUARRAAGUGCCACACEUCHE | NOX-C11-D16
T/ L-DNA | CAGACGUCUGOCCEUARAITCCATCOGCEAUUCECUARRARCUCCCACACEUCOE | NOX-C11-D18
I WA/ L-DNA |CAGACGUGUGUGCEUAGAUAGCACCIGCEAUUCECUARRARCUGCCACACEUCUE | NOX-G11-D20
102 L-RNA/ L-DNA [CRGACCUCUGUEEGEUAGAUGACACCUGCEAUDCGCL GUGCCACACGUCUG  [NOX-G11-D21
103 |T-2A/ L-DNA |CAGACGUGUGUGEEUACAIGCIACCUGCEAUOCECURRRARCUGCOACACEUCTG =
104 |T-20G/ L-DNA |CAGACGUGUGUGEEUACAIGCAIOCUECEAUICECURARALGUCCCACACEUCTG
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SEQ ID Sequence Internal
NO: Reference
105 |LRNAS LoDNR | o o oty eU GEEUACATGCACACUGCEATICECUARARAGUGCCACACEUCUG | ROX-G11-D24
T06 (T RA/ LDNB | CAGACEUGUE0GeEIAGAURCACCaTaoRATUCEC AR AEIGCACACRUTEE | o
TOT |- Ra/ L-DNA | CAGACGUGUEUGCCUARADGCACCUAGEEATUCETT FUGCCACACEUCUG | NOX-GL1-DZE
T05  |L-ma/ L-DNA | CAGACCUCUCUGCCUARADECACCUEACEATUCECUARARACUCCCACACEUCUE | NOK-CL1-D27
100 |LT0A/ LDNA | CAGACGUGUEUECGUAGAUECACCOGCEAITCECUANIARETGCCIArAPEUC0E | ROXK-C11-D4E
110 |5 RNA/ L-DNA |CAGACGOGUGUGCGUAGADGCACCUGCEANTICECUARRRARTGCCACAACEUCOE | NOK-G11-D48
111 |D-Dna GCACTCOTCARATCOGACCECTARGTCoAACCART CTCAGGCAGTEE 257-21-001
T2 [D-Dha CCACTCOTCARATCEGACEECTATGTCoARCEART CTCACCCARTEE 257-D4-001
13 |[D-DiA GCACTCATCARA T COGACCECTARGTCEARGEART CTCARGCAGTED I5T-Fa-001
14 [D-DiA GCACTACCEARATCOEACEECTARCCCEARGEARTCTCAGCTARTED Z57-B3-001
TI5  |o-mhE GCACTAACCARET COCACCECTACGT CEARGEARTCTARGETAGTED 257-D3-001
16 |[D-Th& GCAGTCECEARA CECACCECT ARG T CEARGEARTCTCAGTCACTEE 257-£4-001
TI7T oo CCAGTGECEARATCOEACEECT ARG CEAAGEAAT CTEAGCTACTED 357-£1-001
T8 |D-oh BCATTACTCARATGOEAGEECT ARG T GEARGEAATCTECAGTARTED 257-C4-001
TI9  |D-DhR BCGCTGECEARAT CoEACCECTARETCEARGEAATCTCAGGCABTED Z57-C1-001

2 10
SEQ ID NO: Sequence Internal Reference

2 DR | GoRCCAGCEAAATEEEAGEECTAGGTEEARGGAATCTEAGTCEGET 257-12-001

21 DDRE | o eaaeA A T CERAGERC TAGG T GEARGEAATC TEAGCTAL 257-£1-002

L DDNB | o GG AR AT CEEAGEEC TAGG T GEARGGAATC TEAGCTACTE 257-£1-003

A2 DINB | AT GeEGARATGEGARGECTAGGTCEARGGARTCTGAGCTACT 257-F1-004

2 DIMB | GreecERAATGECEAGEGCTAGGTGEARGEAATCTEAGCTAL 257-E1-005

29 DB o e GACAGGARAGGTTECTAAAGETTCEETTEEATTCACTCENATCS | 259-D5-001

528 DIRB | e GA GG GARA GG TEGTARAGGTTCGGTTEEATTCACTCEAGTCE | 259-H6-001

A= DINA | ConCrCoACACCARRCETTCATATAGETTCEATTCCATTCACTCEAGTCE | 259-87-001

] DINA | ConCTCoAGACERAATETTCETARACETTCEETTECATTCACTCAAGTCS | 259-88-001

=9 DINA. | ConcTCanCACCACARE T TEETARACATTCEATTECATTCACTCEAGTCE | 259-A5-001

33 DDNA | cooC e CA R CARA T TEE T ARACCTTCAGTTRCATTCACTCEAGTCE | 259-C8-001

g D-INE | ConCTCaeATCARACETTCECARACETTCEATTECATTCACTCEAGTCE | 259-E5-001

T2 DINE | CenGTCRATAGARGETCEETAACT TTCECTAGGATCTECCACEAGACE 259-E7-001

= DDME | Cone e TACARGET TEETAACT TTCECT TCEATCTECEACEAGACE 259-F5-001

132 DT TG GG A A GG TCETALACGTTCOGTTCEATTCACTCGAGT 259-HE-002

M 11
SEQ ID Sequence Internal Reference

NO:
Ba | GTCEAGAGEAAAGGTTGETALAGGTTCEGTTEEATTCACTCEAT 259-H6-005
HEnT T GAGACGARA GG T TG ETARA G T TCEETTEEATTCACTCEA 259-H6-003
T[T CAGAGGANAGETTGETARAGGTTCEETTEEATTCACTC 259-HE-004
il | ACTCEAGARGARGATTGETARACGETTCEETTGEATTCACTCEAGT 259-16-004
e | ACTCGAGAGEARNGGTTEETAAGGTTCEGTTGEATTCACTCEAGT 259-H6-007
e T ACTCGAGAGEALGETTEETAAGETTCGETTEEATTCACTCEAGT 259-H6-008
T4T  TD-DNA/ D-RMAJ oo on AR P ACETT G TARAGETICECTTECATTCACTCEAST | 259-H6-002-R13
T4z | DTN DN | CICeACACCAAIACCT TG TR AR eI TCaC T TCaATTCACTCRED e
T35 |D-DNA/ D-RNA | TTCCACAGCAATAGCTTCETAAACETTCoET TEEATTCACTCERA SR
T42 D DWA/ D-RNA| TCCGARAGCARTARETTEeTARACETTCECTTOEAT TCACTCaCh R
T35 | DNA/ D-RNA | CeCCACACCRArACCTTCETAAACETTCEETTCERTTCACTCEEE ST ——
T3¢ |D DNA/ D-RNA|GECCAGAGGAATAGCTTCETARAGETTCEETTGEATTCACTEEEE e GRS
T47  |D-DNA/ D-RNA|GCGCAGAGGAATAGCTTEETARACETTCOETTCEATTCACTEEEE CEER
T4E | D-DNA/ D-RNA| CCCCACAGCARTACCT TEETARACE T TCEE T TEEAT TCACTCEEC e
T4 |D-DNA/ D-RNA|CTCCACACGAATALS CATTCACTCEAG e BT
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SEQ ID Sequence Internal Reference
NO:
150 [D-DNR/ DRNA | ooccn cncrn s aGETTGETARAGETTCGETTGEATTCACTCGAGT 250-HE-016-R12
I | DiE CEGCCTAGRAGGTAGGTAAGTTTCGETTGGATCTACGETCETARCACE 258-D4-001
2 T R CETCCTAGAAGETACCTAAG GETTGEATCTAGCATACTAGCACE
e - ~
od o CEUEUEUGEEUARATCCACCUECEATUCGCUARRAREUCCCACACE
) sna CEACGUEUEUGEEUACA GO AC CUGCCATUCGCUARAARCUCCCACACGUCE
2N | CAGACEUGUGUEEEUARATECACCUECEATUCECUARARRUGCCACACEUCY | NOX-G11stabi2 =
= ELU-15-25-23-003
=
LUy 5" —NH;~C16- 259-HE-002-5' ~Emine
AT CEACA e AT T TAACETTCEETTEEATTCACTCGAGT
= Y RV - -
156 |L-DNA/ L-RNR |5y c1p 259-16-002-R13-5"—
ACTCGAGAGGAArAGETTGETARACETTCEET TEEAT TCACTCEAGT amine
157 |L-DNA/ L-RNA [5r 16— 250-16-014-
GCCEAGMECAArACETTCETARA FEETTCEETTEEArUTCACTCGEC R12/23/35-5" -Bmino
_——
T AR LeBNRL [ige i g 257-E1-6xR-030-5"—
ECEErGRAARTErGEATGrGECTRAGETEErATAGGARTCTEAGCEC Zmine
— = —
159 |L-DNA/ L-RNA e _jomcl6- 257-21-TxR-037-5" -
GCEGrGRANTCrGEAXGrGECTACEI TEGrArAGCARTCTGAGCEC Bmino
EEQ ID Sequence Internal Reference
NO:
— ar__—ace
e RSLODTEERSRSFSASOADPLSDEDOMNEDRRHSQGTFTSOYSKYLDSRRAQCD | Glicentin
FENENNIL
fel | pegstacs QDTEERSREFSASQADPLSDPIOMNED GREP
—t .
i R HSQGTFTSDYSKYLOSRRAQDFVONTLMNTERNRNNTA oX¥/0XM
T P = =
163 [Tpeptade ESQGTFTSDYSKYLDSRRAQDFVONLMNT Glucagen (human,
rat, mouse,
squirrel meonkey,
pig, rakbit,
hamster, dog,
sheep, chicken,
bovine)
0 |[Tipmpads HDEFERHAEGTFTSDVSSYLEGORRREFIAWLVRERG GLE-1
- . ;
ThE (Epsrhe HAFETFTSOVSSYLEGOARREFTANLVESRE GLE-1{7-37)
166 | Epeptade HAFGTFTSDVSSYLEGQARRFFIAWLVEGR cLe-1{7-36}
187 Lepeptice HADGSFSDEMNTI LONLAARDFTNNLIQTRITD GLE-2
7 =
I | Tepepnds YAEGTFISDYSIEMIKT HOODFVNWLLAQRGKKNDWRHNTTQ GIP
SEQ ID Sequence Internal Reference
NO:
ET) = 5 E
o8 [Rebeptide HADGVFTSDFSKLLEQLSAKKY LESLMERRVSSNISEDEVEY Intestinal peptide
PHV-42/ Prepro-VIF
t81-122)
L-peptide HEDGVETSDFSRLLGOLEARKY LESIM Intestinal peptide
PHM-2T
1L |Tepeptide HSQGTFTSDYSKYLDIRRAOOFLEWLINY Glucagon (Guinea
pig)
i} Trpeptid ST v
172 [i-peptide HSQGTFTSDYSKHLDSRYAOEFVOWLMNT Glucagon
{Chinchilla)
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H* 15

SEQ ID Sequence
NO:
173 L-DNE/ L-RMNA|Bn;ARETCGN;GAN;N{GCTAKCNCONn-GERRTCTRRR
wherein n; i3 G or rG, my; iz G or rG, ny is G or G, n; is G or ¥G, Ny is ¥
or rT, ng is A or rA, n; 1s A or A,
174 L-DNA/ L—RNA|BnARRTCEH;CANN G0 TAGENEeNN,GEARTCIGAR

wherein n; is G or r6, n; is G cr rG, Oz is G or G, ng is G gr G, ns is T

or rT, ng is & or rA, n; is A or rA, and

7 I-DN RN
175 LoDRAS LRNA v o e, i 1y GO TAGGN GG N CEAATCTEAG
wherein my is G or »G, n; is G or rG, n; is G or G, ng is G or G, ns is T

or TT, ng i3 R or rA, n; i5 A or rA, and

1 I-DNa/ L-RA
176 |L-DNA/ LRNA| o e, Gansn, GOTARGN GEN L, GEARTCTEAR
wherein m; is G or rG, mp; is G or rG, ng is G or G, m; is G or ¥G, Wy i3 T

or rT, ng is A or rA, n; 15 A or A,

CryAARTCN,GAN,NGCTAGENCoNgN,GEAATCTEAS
whereln my is G or »G, mp is G.or rG, n; is G or G, ng is G or »G, ms is T

or T, ng is A or rA, n; is A or rA,

[0464]

SEQ ID Sequence
NO:
178 T-DNE&/ L-RNA

Gy ARATGN;GAN N GCTAGGR GENM-CEARTCTGAG
wherein m is G or o6, my is G or 6, Nz is G or B, mg is 6 or G, ns is T

or ¥T, ng is L or rA, ns is A or vA, and

75 T-DN&/ L RNA

GrGAAATI TRGETECARGEAATCTEAG
180 L-DNE/ L-RNA|GGARATCrGGRAGECTAGETCEARCCRATCTCAG
181 L-DNRE/ L-RNA | GGRAATGGGATGGGCTAGGTGGRAGGRRTCTGRG
182 L-DNE/ L-RMA | GGRARTGCGRCrGECTAGETGEAACGEGARTCTGRAG

[0465]

Sequence

L—DHA/
LD
L-DH.
T-DNA/
T-DNA/
L-DNAS

189 L~DNA/

CEAAATCEERGEE

GCARATCEEATGEECTAGCTEGCrATAGCARTCTEAL

CrGLAATCrGELrGEECTACETCOrATACCARTCTEAS

CreRAATCrGOATGrGECTASGTECr Ay ACCARTCTEAS

L [T GreARATGrGEATGrGECTAGEr TEGrArAGERATCTGAG
192 e BEARATCOEAGGECTARGYGEAAGGARTCTRER
153 L-DNA

TEARATCEEAGCCCTAGCTCEAACCARTCTGAS

TEARATCGEAGCECTAGCTGEARCCARTCTGAR

195 GAGGECTRGETEEAACCRAATCTEAR

196 GAGGECTRGETGEAACCAATCTEAR

187 ETTESYAWAN;RTTCEn; TTEEANTCny
wherein 'n; is R or TA;, T i3 G or rG, ny is G or G, ny; is T or rlU, n; is A
or rh, and

138 IL-DNA AGARGGTTGETRAGTTTCGGTTGCGATCTG

139 IL-DNA RGRRGGTCGETRRAGTTTCGGTAGGATCTG

[0466]
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[0468]

[0469]

[0470]

ZIHSd 10-2014-0083039

¥ 18

SEQ TID Sequence

200 L—DNE
201 L-DNZ&
202 L—DNZ
203 L-DNEZ/ L-RNA

AECRACCTTECTARREETTCEETTEE
AGERARGGTTGETAAGGTTCGETTGE
RAGCRAGCTTCGTRAGCTTCGGTTGGATTCRA

RGEAAN;GETTGETARAN,GTTCEN; TTEEANTC s
wherein'n; is & or rA, ‘n; is G or rG, nz is G or rG, ng is T or rU, 'ng is A

or rk, and

204 L-DNE

:

RACERAYACGTTCGETARAGETTCEETTGEATTCR

205 L-DNA/
208 L-DNAE/

207 L—-DNA/

:

RAGGARAGGTTGETARRTGETTCGETTEEATTCR

%

RAEGRARRACCTTECTARRGETTCGETTGEAIUTCR

:

AEGRAY AGETTGETARATGETTCEETTGEATTCA

208 L-DNZ

:

RGGARY AGETTGETARRGETTCGETTEEATUTCE

209 L-DHZ/ L-RNA

210 L-DNA/ L-RNA

211 L—DN; L-RMA

212 L-DNE

213 L-DNE

214 L-DHZ

215 L—-DNR

218 IL-DNL

217 IL—DHL

H* 19

SEQ ID Sequence
NO:
218 L-DNA

AGGAACCTTCGTARRCETTCGETTGERTTICA

AGCAAAGCTTGETARCGTICGETTEGEATTICA

AGERALGGTTGGTARGCTTCGGTTGGATTCR

ARCARAKGTTGSYAWAGRTTCGETTGEATTCA

w73

=

2 el
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Az AgaE S (mean) S Al
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EE
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(treatment)ol A3 Aol
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T o9e HedEst FEpo] thd 2oAn 257-E1-001 @ o]¢] fEAES<l 257-E1-R15 (257-E1-R15-
0012 X H), 257-E1-R29 (257-FE1-R29-001. 2% A ¥), % 257-E1-6xR-001 2] A% Z-t}$ oA o]
H(competitive pull-down assays) A AH}E Yepd Lo|m (7oA Ao Ar 257-E1-001 &= 257-E1-
6xR-001(H] -8 FA};reference molecule)S ¥A|3}slar v BIS} FF7F2o] o3t vlug Exlo] Asz2S 37
CollA 0.032 5000nM ®]-%A] (non-labeled) =¥ AW Ex} AYAIF);

T 105 2AE HoHs) Azt FFIF2d td S A A9 AW ESel 259-H6-002-R13, 259-H6-002-
R24 2 259-H6-002-R36 thH] Z3jo] A 259-H6-0025 2] W]olzo}=A W (Biacore measurement)ol] 2|3k &8k
=2 A3 (kinetic evaluation) A¥E Ueld Folm (7] A A3 AME 500nM A disk dlolgE
Ehgl);

= e agd wedst Q3 Gk ozt SFvk A 23dAv]l  NOX-G139] HlopsiobS g
(Biacore measurement)ol] 23t 8tx FA 23 (kinetic evaluation) ZA¥}ES YeEPAd Zo|m (o] 7)ol A
1000, 500, 250, 125, 62.5, 31.3, 15.6, 7.8, 3.9, @ 1.95-0 nM 23 oA NOX-G13o] g dHelg=
el ;

T 125 aAE bews} oz FFEIk 3 FFEIE 2 Ao An 5l 259-H6-002-R13, 259-H6-002-
R24, 259-H6-002-R36, 259-H6-002-R13-R24, 259-H6-002-R13-R36, 259-H6-002-R24-R36 and 259-H6-002-R13-
R24-R36 tHH] A¥joAW  259-H6-0022] H]o}Fo}ZA M (Biacore measurement)o] &3 sy FHA g
(kinetic evaluation) AZE YERA Zojw(oI7|e A 2Fo| A& 500nM F=AFel thgh tlo]8| & Eld);

T 135 uAY 6ews A3 FFIe] uid SR A sgoAmel NOX-G149] H|opsolEA Y
(Biacore measurement)ol] &3 &J8l2 =4 A4 (kinetic evaluation) ZAI}E YElH Zo|nf(of7]oA]l 125,
62.5, 31.3, 15.6, 7.8, 3.9, 1.95 % 0 nM 23 NOX-G14o] digt dHo|ElE YEhd);

T 14E TAE HQElsl 17t FFIFe] tid FFIE A AyoAmel NOX-G152] H]ofzol=AH
(Biacore measurement)ol] 2|8t o8t £ A& (kinetic evaluation) ZAIE LERN Zo]H (7)ol 125,
62.5, 31.3, 15.6, 7.8, 3.9, 1.95 2 0 nM 7)ol A NOX-G15°] tigt dlo]ElE vepy);
156 ¥ vewst b ZFIbee] e 2F7kE AF Ao Aul  NOX-G169] HlosolS
(Biacore measurement)ol] 2|3+ -4 ZA 2% (kinetic evaluation) ZA3}E YERA Zo]H(o]7]o A 125,
62.5, 31.3, 15.6, 7.8, 3.9, 1.95 2 0 nM 23] Av NOX-G16°] th3+ dHol€ = vpebd);

T 16+ 2yo Al 259-H6-002 % o]o] f=A 259-H6-002-R13 = 259-H6-002-R13-R24-R36 (259-H6-002-
R13/24/360. 2% A A)o o3 cAMPe] ZFIF-F% A (glucagon-induced production)el thdt A& 2Ad2
IE Yeld Zolw (7oA (a) d(well) cAMP =S 771 dlole] M E(each data set)e] X
(largest value)® AA3}dta ~Ayo A FX(Spiegelmer concentration)o] tak A WE-S-(percent
activity)®2 EA|ZH);

= 17+ 29o] A NOX-G15 2 NOX-G169] )3+ cAMPe] ZF7+2-f% A (glucagon-induced production)ell
st As) AFAAE vEhd ZolH (7oA (a) D (well) cAWP AAAHFS 770 dlo]8 M E(each data
set)9] FHX|(largest value)Z AAs}star 3o A™ 5% (Spiegelmer concentration)oll thsdh A wWliE&
(percent activity)® FEAISIL, (b) cAMP ABAS 50% A efA1e] 2o AM X (IC)E AZEY S (Prismb
software) @ o] H]A3 3 AW (nonlinear regression; four parameter fit) & o]&3st =Ast, (c)
NOX-G15 (5 3] =92 H3) 2 NX-G16 (3 3] =3 HAF)e] SAE G F2= 22 3.44 oMl B 2.43 nM
)

2
T 18 2yoAn 259-H6-002, 259-H6-002-R13-PEG (NOX-G13©e. 2% A]3) B 257-E1-001] &3+ cAMP2]
GIP-fr= A7 (GIP-induced production)ol g A& AFZ3AE vepdl =ol(of7]lM  (a) AT (well)
cAMP S 770 dlolE] M E(each data set)2] ZHuX(largest value)Z A3l Aidady F=
(Spiegelmer concentration)o] thal A WE S (percent activity)® FEAISFIL, (b) cAMP AFAE 50% A &l A
o Ay AY FE (1C0)E A2ZEY S (Prismb software)d Zo] v]AE 37 (nonlinear regression; four
parameter fit) & °o]&3fe] FA43kaL, (¢) 23 oA 259-H6-002 R 259-H6-002-R13-PEG= GIP-%= cAMP A
e wroEHor AFeta AT A 257-E1-0013% GIPY tdF A &S VERNA] &8);

= 19 2yoAdm el  NOX-G13, NOX-G14, NOX-G15 2 NOX-G16; 2 A= FE]= (competitor peptides) =
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FF*(glucagon), SF7F2-2EA-AEdEH2 Z2WE] = (Glucagon-dependent insulinotropic polypeptide; <F
o] GIP), T;_L—r?'}j——ol\} FE]=(Glucagon-like peptide-1, <Fo] GLP-1) (7-37), =F72-AF HEH=
(Glucagon-like peptide-2, <¥o] GLP-2) (1-33), 2AIEREY(Oxyntomodulin; <ke] OXM) 2 dAzEA A3
E]=(Vasoactive intestinal peptide; o] VIP)9] Z#A% nlo}zio} A ojxlo]® (competitive Biacore
selectivity assay)ol 2|3 AdAINZS yeldl Zojm(o]7]o|A " Z(control)S "ZAAA HEE= F(no
competitor peptide)"S ou|sly | dlo]EE Wl (100%)9 thu]ste]l AAr3l(normalized) 3F);

T 20A-BE A¥oAn ¢l 257-E1-6xR-001, 257-E1-7xR-037, 257-E1-6xR-030-5" -PEG (NOX-G152.=%= XA ),
257-E1-7xR-037-5" -PEG (NOX-G16°.Z % =A%), 259-H6-002-R13-5" -PEG (NOX-G13o.ZX= A H) 2 259-H6-
014-R12/23/35-5" -PEG (NOX-Gl4o. 2% AAP)E FFIFZ, GIP, GLP-1, OXM, 2 VIP Z+zte] dist Adts
2 AT AIANM(in vitro) SFIHE A= (glucagon induced) cAMP Aol st A7) A3 An
GIP, GLP-1, OXM, % VIP AA4 a3 AF474E vepd Fojw;

urt m°l
O

]

= 21 224" (Glicentin), S8]AE-#H Z|E]=(Glicentin-related polypeptide; ¢Fo]=GRPP),
EREH(Oxyntomodulin; <Fo]=0XY, <Fo=0XM), ZF7}+(Glucagon), HF7I<-FAF HE= 1(G1ucagon llke
peptide 1; °Foi=GLP-1), SF7I2-FAF FEI=( Glucagon-like peptide 1(7-37); <Fo]=GLP-1(7-37)), &7}
2L-FAF FEI=(Glucagon-like peptide 1(7-36); <Fo}=GLP-1(7-36)) % ZF7}2-AF J“E]C(Glucagon like
peptide 2; <FJ=GLP-2)9] o}n|:=At M ES YERH Lojn;

FRel 2RATE ohulmat AP ehdl Eojni;

T 23 A-BE 18 FA I v~ 29 (type 1 diabetes mellitus mouse model)ol A2 EHZ4 g Al
g% (intraperitoneal glucose tolerance test) A3d AIE Yehdl Zolm (o]7]olA, % 234 AlZH(time)
of W& d(blood glucose)S YWEMHIL (mean 2 SEM), % 23BL A4 3tel 99 (Area under the
curve: AUC) A A3E Yehla, dole= HAAW(One Way ANOVA 2 Tukey post test)o @ FA35lar, T
o Y] F§4 4F(significance levels versus vehicle group): * ¥ (means) p < 00.5, #* ' (means) p
<0.01%);

T 22 u¢

o
ol

% 24 A-BE 23 A Fxw w2 2HE (type 2 diabetes mellitus mouse model)olAe] E7U g AldH
(intraperitoneal glucose tolerance test) A% AI}E YeEld Zo|m (of7]dlA, &= 24A= AlZH(time)el ot
2 ¥(blood glucose)S WERHI (mean E SEM), = 24BL A=A 9] 4 (Area under the curve:
AUC) &5A4Z23E Yela, dlole= HAH(One Way ANOVA 2 Tukey post test)oZ ®-A&tx, @A o+ iy
94 <+ (significance levels versus vehicle group): * ¥ (means) p < 00.5, ** H(means) p < 0.01
)

% 25A-B= "C ¥ (Type C)"¢] 257k A3 A4t &A1, 257 4% 4t 2452490 NOX-Gllstabis U}
Bl Flojn;
T 26 1AW Wows ezt ZEIEd st Z5IFE AF AFo| A NOX-Gllstabi2, NOX-G11-D07,

NOX-G11-D16, NOX-G11-D19, NOX-G11-D21 % NOX-G11-D222] H]o}xo}=AH (Biacore measurement)el] o3+ & &t
A &4 43 (kinetic evaluation) ZA¥}Z YElA Zojn;

T 27+ 18 Y Jw vk 29 (type 1 diabetes mellitus mouse model)ollAe] H7W g A|EH
(intraperitoneal glucose tolerance test) A3 ZAHE UER Zo]m (7oA, (A): NOX-G16 13 Fo$ 1
AA; (B) NOX-G16 53] Foi% 585 (qld) 2 (C) NOX-G16 73] FoJF 74A4|(qld): 4 39 (upper panel)
S A7t w}é Hd(blood glucose over time)= YERHI (B 2 SEM), 3HF #Hd(lower panel) : At
4 o] 949 (Area under the curve: AUC) SAHZ¥E Yela, doleE A H(One Way ANOVA 2 Tukey
post test)ii A, @A o o] foA4

)

(significance levels versus vehicle group): * p < 00.5

= 28 NOX-G16 93] FolF 9UAl(qld) B FGF-21 7S veha (dlo]ei= A% (One Way ANOVA 2
Tukey post test)Co® EA3a, 2A o+ the] oA F5(
< 00.5, ** Ha(means) p < 0.019);

significance levels versus vehicle group): *

T 29 E o] sl B2 AEE 2 ‘A FEE 98 = (deoxyribonucleotides)S vER AL 2

T30 A-Be B eyl it BAE pAlSHE 2l Ed 2 E =(ribonucleotides) S YEFH Aol
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[0471]

[0472]

[0473]

[0474]

[0475]

[0476]

[0477]

[0478]

[0479]

[0480]

[0481]
[0482]
[0483]
[0484]
[0485]
[0486]
[0487]
[0488]
[0489]
[0490]

[0491]

[0492]

SIHS3 10-2014-0083039

Wy A7 Hek FAF g

A oprh e B AHEel A88S UEhd

e

rr
k1
2

, A B A S ofel =

i
o

[2A] o]

719 AEe wx B ougel Aol BAg Austud 3] Astel ATHE AL B, B AP BEWAE

Aalaa gol o,

AAd 1. 22EH AFae 9

P 2T A AW BAE L o)f] FEASS FANAL: olEY FIALHE Ade E I
A gol AT, FRAE AY AW AL )% g 54w

(a) e (aptamers), &, A% ZF-v42 oM o] (direct pull-down assay, A<l 3) L/
th2 o Aol (comparative pull-down assay, AAle] 3) & o]&3%k D-IAHEAE.

k4
rlr
oy
=
)
el

(b) *ﬂﬂ]ﬁ]t’i%(spiegelmers), %, AdAd AAH Z-vhE o] Alo]H (comparative competition pull-down
assay, AAld 3), W Zgt=nt ¥ FAW (surface plasmon resonance measurement, AAld] 4), 2 <17k

T 84 (human glucagon receptor)E ©] &3 A|FIW AlFW(in vitro assay, 2Ald 5).5 o] &3k
L- GH"JLZF—%. ATk7r, Ao AW ES A | AEWH (in vivo, AA 8= AES 3},

A7) 23] AW E(spiegelmers) L YEFH (aptamers) S5 A A o] 20 MAIE vl = A = A},

b, SaE B2 ot Aoldt MEe dEhlaL, o7]elA 279 5 FEl(main types)E =TI AT S
A BRgA 5Astn RSkt (a) A¥ T;_L—r?'}{l Ag A Ea+ (glucagon binding nucleic acid
(b) BY =7t A3 4k B4 (glucagon binding nucleic acid

molecules of Type A, &= 1 Wx 3
molecules of Type B, &= 4 WA ) 2 (¢) €8 ZFI9 2% 4k 2} (glucagon binding nucleic acid

molecules of Type C, = 7 WA 8

o, 20 ~HSAIFEESHE AE EEX (27 -deoxynucleotide sequence motifs)E ALlstr] fste], R&
FEHLE=E [UPAC A E 71 (IUPAC abbreviations)< ©]&3te] s}7]9} Zo] A os}lt):

£ in)

S-Z(strong)-G E£+= C;
W-<F(weak)-A =& T;
-Fd(purine)-G =& A;
Y-3 2l (pyrimidine)-C =+ T
K-AE(keto)-G T
M-¢] "] %= (imino)-
B-A7} obd(not A)-C =& T =& G
D-C7F ¢k (not C)-A E& G

H-G7F obd(not G)-A =& C T T;
V-T7} eFd(not T)-A ®& C

N-EF(all)-A == 6 == C == T.

gdoz AAEA Fevhd, dole] A ME = 2E X (streches)e] MELS 742 57 -3 wEoz 9
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[0493]

[0494]

[0495]

[0496]

[0497]

[0498]

[0499]

[0500]
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.

1.1 A% 2271 A% A (Type A glucagon binding nucleic acids)

T 1 Ux & 3 ZAE ukel o], AY ZFIE AY 3 FF7E A3 REX
(potential glucagon binding motif)E& A sl sy o] w2 Q=2 F37F 2~EHXA| (central stretch

of nucleotides)& X33Fal T},

dutzow, AQe 7k AF e wEdUleEHE=e 5 -S(end) B 3 -5 Y AE# A (terminal
stretches)E& XS} wEHLE =9 A 14 @ ~EHX| (the first terminal stretch of nucleotides)-
%] (the second terminal stretch of nucleotides). A7] FZu LE =9
A 12 g 2EGA] @ gEYHSEEY A 23 ¥@w 2EHAES Ao £4stE ¢ o, EAsA e o]

% b pxE AQET T, 47 B4 A Foll BN BEAelA: ¢

1 2T =1 = o .
AZe 771 A3 AAke 7HA] wEHLEEY 2EHXA, &, wEALE =S Al 1A gwk 2EH A (the
first terminal stretch of nucleotides)- FEHALH =] 53 ~E#X|(central stretch of nucleotides)—¥
FyeEl =9 A 23 ¥k ~EH X (the second terminal stretch of nucleotides)E©] 3719} o] 5 —
3 -wEo g wden: FwEAdLHES A 1A @ ~EHXA (the first terminal stretch of nucleotides)-
TFEALLHES F3F 2E# X (central stretch of nucleotides)-FwEHLLEHE=S Al 23 ¥ ~EHXA  (the

second terminal stretch of nucleotides).

ll
o

3t ow A7 FEULEE=Y A 12 ¥w AEH XA (the first terminal stretch of nucleotides)- &
dQEl=9l FIF ~Ed A (central stretch of nucleotides)-FELEI=S] A 23 4w ~EZA  (the
second terminal stretch of nucleotides)E°l 3}7]¢} #o] 5 — 3 -wgFoz wmjddrt: FwEUHLHES
A 22 =&k ~E# XA (the second terminal stretch of nucleotides)- FEHLLEE=Y =7+ ~EHXH
(central stretch of nucleotides)-FEzQE=2] A 12} Wek ~EHYXA] (the first terminal stretch of

nucleotides).

iy e o
> O
TS

ZW rH
o

)

rot

Y

o

)

)

i)

2

o o
ol
ol
N

2 g & AY 571 A% dAEAES & 1 UA 38 YEWY. olE B 57k dig A3E
S AE837] st dE 2/Ee 29 A FER AFE AT, SFItte] gk AF3E S Algshr] fg A
gol A 1z} FF7FL 2% WA = 20 -HS A58 2Bl =(deoxyribonucleotides) ® A EH = AL B}

51
257-E1-001°]t}. &AL Hx} 257-E1-001¢] H&E A4S (equilibrium binding constant: Kp)E el 2 2~
vo A ez ZHz E-te Ag ojAdol¥(direct pull-down binding assays)® ZSAH3FATE (K apraner

=1370M; Kp spiegerner =1790M; = 1).

SF7E Ag SAHEAE 257-A1-001, 257-D4-001, 257-F4-001, 257-B3-001, 257-D3-001, 257-E4-001, 257-
C4-001, 257-C1-001 % 257-H2-001 &7 2" -dlSAl572 8 2 ¥ =(deoxyribonucleotides) 2 T == HAF &
A= & GEHEA SF7 A A 257-E1-0019F dinlste] Adld BAH E-thE o Alo]H (comparative
competition pull-down assay)C & Al&3}tt. FFIF2 A AAEAF 257-F4-001 & 257-E1-0019} -FrAFSH
Ast AstsS yeEWt. 5712 23 AAEAE 257-A1-001, 257-F4-001, 257-C1-001 % 257-H2-001 &2
S5 A AAHEAL 257-E1-0019F Hlwete] Hth wofgk A HsbeS vEhin. SF7 2% dkEA
5 257-D4-001, 257-B3-001, 257-D3-001 % 257-C4-001E5 =F7F2 A3 HAHEA} 257-E1-001} H]aLsle] wj
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[0501]

[0502]

[0503]

[0504]

[0505]

[0506]

[0507]

[0508]

[0509]

[0510]

[0511]
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FFIFE AgE AAEA 257-E1-0012] FE=AE9 257-E1-002, 257-E1-003, 257-E1-004 % 257-E1-00552 7+
671, 570 = 5/l wEASHER 74 FEUSEE] Al 13 H A 23 ¥k 2EHXE EFelaL, o
7oA FFFE A7 AR 257-E1-001 & 242 7] FEYLHER TAE FEUSE =Y A 1x 2 A 2
s ZEIHE A AEA 257-E1-0019] SFEAS<Q 257-E1-002, 257-E1-003,

257-E1-004 % 257-E1-0055-2 A3 ZAAA E-thF oAl | (comparative competition pull-down assay) A%
Ho Al FF7ha A3 AR} 257-E1-0019F vlawste] Bt gad 23 13%S JedL (5 20). 23,

s
=
TR A FAkEA; 257-E1-0019] 2 El Qe =] Al 12k B oA 23 2k 2EPA 9] Ak (truncation) &

FF72 Ag AR AF 257-A1-001, 257-D4-001, 257-F4-001, 257-B3-001, 257-D3-001, 257-E4-001, 257-C4-
001, 257-C1-001, 257-H2-001, 257-E1-001 % o] H=AE<9 257-E1-002, 257-E1-003, 257-E1-004 % 257-
E1-005652 wEASLHESY F 2E#XA | diste] 5 BGAAATGGGAGGGCTAKGYGGAAGGAATCTRRR3 [ EW =
192] AE& H=2 FHsta e, o7]aA G, A, T, C, B, Y, K, € RS 2" -t B 5ZY e =0y,

o] 7]l M
a) 2ot ovpghAel FdEA, FEUQEHEY] $3F ~EHXE 5 TGAAATGGGAGGGCTAGGTGGAAGGAATCTGAG3
’ Xz 2

C-HIS A RS L E =0l

L
of
=
[>
Im
b
>

.
ol
«
%
H
[*p}
[ep)
[ep}
=
[*p)
[ep)
[p}
«
H
=
[*p}
[ep}
H
[*p}
=
[*p}
=
H
(@]
H
[p}
=
[ep}
w

2
o
e}
=
o
N
ro
-
=

dEAN, FEYLE =Y F7+ 2EHAE 5 GGAAATGGGAGGGCTAGGTGGAAGGAATCTGAG3
(MEds: 196]49S 23381, o7]ol4 G, A, T 2 C E& 2 -d2A YR FIFY Qe =o|t}.

Sk A% SAEAF 257-E4-001 2 257-E1-001 SF7pzell diste] 7bg AEe A Hstss yehlon
TEUEHES FF AEHAC 713 MdE 2k

a) 5 CGAAATGGGAGGGCTAGGTGGAAGGAATCTGAG3” [AEW & 195]

b) 257-E1-001its derivatives: 5 GGAAATGGGAGGGCTAGGTGGAAGGAATCTGAGS [A¥wWZE: 1961, o37]elA G, A,
T, C & 2" ~d$A g7 =0t}

2 dgxEe AR AdAd AAE AddAy E-the oMol XW W (comparative competition
spiegelmer pull-down assay format)olX =57} 23 AihEAF 257-E1-001¢] wFEHLEHE=S S 2EH
Aol AE delA 27 -HSAYEFEULHEE JEFEALHER X3 ozA A4F stkso] /MdEs &
A3IATH. 27 ~HSA R FEUHE 4 gRERFIEHLHEES = 29 2 30A-Boll UElHoH, of7]oA HA]
of 1.1 % oo &3t =elA, 7] FolEo] ARRHAUTH G + 27 dlSA](deoxy)-T-0F =4l (guanosine) (57
BW-¥Ado]E:  monophosphate), C & 27 A (deoxy)-AEW(cytidine) (57 R-XAHOE:
monophosphate) A 2 2° HISAl(deoxy)-oFd|:=Al (adenosine) (5 BEx=¥ 2 o]E: monophosphate) T & 2° Hl
<Al (deoxy)-E] 7] (thymidine) (5" E:=X2¥o|E: monophosphate) rG & T+°}=4l(guanosine) (5" Bx¥E2~
¥ o] E: monophosphate) rT + E|U ¥ (thymidine) (5 EXx=¥2¥o]E: monophosphate) ©|# rA &= oftl:x=Al
(adenosine) (5" Ex¥2Ho]E: monophosphate). 53], 257 A3 AFEA 257-E1-001414 771 ©]3}=
27 SN EFEULEHEY HEFEALHERS XSS o= A, FFIFTo diste] 408 o] A
Ad 23 HsksS YERlTh. 2o AAsHAE, B SR AES 379 22 AREE 2Eglth:

a) SFEIE 24 MAE A} 257-E1-0019) =3 2E#H XYY 2, 8, 11, 12, 22 T 239 x|oA9 17 2~



[0512]

[0513]

[0514]

[0515]

[0516]

[0517]

[0518]

[0519]

[0520]

[0521]

[0522]

[0523]

[0524]

[0525]

[0526]

ZIHSd 10-2014-0083039

—HSAIYEFEHLE =Y 1] grFEdegERe X3S FEIE A SRR 257-E1-0012] Ag 13}
s Blaste] vl WSt FFIFE (biotinylated glucagon)oll tiste] 7€ AFHstsS et (E 2B &
9 Fzx; 7oA 257-E1-R09-001, 257-E1-R15-001, 257-E1-R18-001,257-E1-R19-001, 257-E1-R29-001, 257-
E1-R30-001);

b) 27k A dakEah 257-E1-0019] F3 AEH AW 8 2 E= 22 723 fIAMe] 27 27 -
gl B 7S Qe = 27 PRy eE =R X3S FFI 75?; ‘“*Jl".;r A} 257-E1- 0014 A3t Xi}o
l

I Haste] H|QEIE FFIFE (biotinylated glucagon)dl] waled RAE A3 sS YWt (& 2

3, 2y An 257-E1-R15/29-001, 257-E1-R29/30-001);

c) HF7R A SRR Al 257-E1-0019] 3t ~EAe] 8, 22 % 23 Hi= 11, 22 B 239949 3
A2 -dSAYEFEALEES 37 EFIEYSHERS] X2 FFIFE A dAEA 257-E1-001°] AF
3l v|wdte] v ¥3 FFIF2 (biotinylated glucagon)dl Whate] MAdE AR 3sS Yelbdtt (= 2B
2z, A~y A 257-E1-R15/29/30-001, 257-E1-R18/29/30-001);

d) T2 A AWAEA} 257-E1-0019] F3F ~2EH AU 8, 11, 22 2 239Xl A 9] 471 27 -u| S Al
HyZd e 4l gERIEdyEge] X3S 77 A3 diEA 257-E1-0019] AF Hshsd Hjaw
sto] H|QEI3l 37 (biotinylated glucagon)ol thate] 7AE AdH35S vedlo (& 2B Fx; A9
o Aw 257-E1-R15/18/29/30-001);

ﬂlli

e) =57 A% AR 257-E1-0019] F3F 2EHAU 2, 8, 11, 12, 22 9 239X 67] 2 -
A g B Ed e = 6/ PRFFULE =R X3t FFIE A z‘ﬂWHz} 257-E1-001¢] A% F3}s
I} vlaLsle] ¥ Est SFFIFE (blotlnylated glucagon)d thate] MAE AdAs5S el (2 28 L9
Fzx; 239 A 257-E1-6xR-001) ;

) =57k A% ALHEAF 257-E1-0019] S3F ~EHAUWS] 2, 8, 11, 12, 19, 22 & 23 2, &, 11, 12,
22 H 239A A T 27 -HSAHEFEHLLHES 7T HEFEHLEHERS XS SFIT A7 Ak
A} 257-E1-0019] At 23453 Hlnsle] v ¥ld} FF713L (biotinylated glucagon)ell wiale] 7fA® AgHzl
35S YERATE (& 3C 3z A7 Am 257-E1-7xR-023 B 257-E1-7xR-037) .

A SF7E AT AAEAY T 2EGAUY 2 20 -dSAIYEFEELEHEY YRFEHLEHERY

2 gko] FFIpre] tiste] JidE ARRsts s ek dolEE ntgow, Add AY 277 2 AEat

o T 2EHAE I Aty 12 Ferhesitt:

[LREA] 1]

5" BnjAAATGn,GAnsnyGCTAKGX5GGnen,GGAATCTRRR3”  [AEW & : 173],

o] 7] ) A

me GGEE G e @EEG e EErG e 6GEEr6 Y 20T, g A ERETA 0y

= A = rA oy,

A71el4 G, A, T, C, B, K, Y ¥ R & 2" -dSAIYPEFEHLE =0, rA 21T & gRFEAE =]

.

FEALHESY T3k 2EHAY HE YHA 2 —HSAgEFEHLHER YRFIEULHEE X

= 57 4Ag AR 257- Al 001, 257-F4-001, 257-E4-001, 257-C1-001, 257-H2-001, 257-E1-001 %
s

H
257-E1-0019] T"rEiﬂ%% 7lE‘r AS ZR7E A AARAERT $3 48 135S gedon, E7b
|

o] 7] ol A
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[0527]

[0528]
[0529]

[0530]

[0531]

[0532]

[0533]

[0534]

[0535]

[0536]

[0537]

[0538]

[0539]

[0540]

[0541]

[0542]

[0543]

[0544]

[0545]

SIHSdl 10-2014-0083039

Mo GGEEG e EE TG s 6@ E G v 60EE6, 05 =T & 0T, ng & A B2 rA, g

A EE A ov,

o7lelA G, A, T, C, B, 2 R & 2" -dZA YR FEIALEHE=H, rG, rA 2 1T & RFEULE =0,

o710l A,

a) R w3 FHO2A, FEHEESY T3 2EHAE 5 TniAAATGnaGAnznyGCTAGGNsGGngn,GGAATCTGAG3
[HEHE: 175]ES £, o47]9ld m e 6 EE 16, e GEE G 3 56 EE 16, 56 E

=06, e T EE 1T, ng = A B rA, n; & A EBE rAojH,

oA7lolMd G, A, T2 C ¥ 2 -dHSAYEFEFULE =Y, 16, rA E T & RFIFELE =2 A,

b) B} vl 5t THAZA, FEYLE =9 =3t AEYXAE 5
Tn AAATGN,GANsn GCTAGGN:GGnen,GGAATCTGAAS [ : 176] A ES EdHst, o7l n & ¢ =& G, n

EGCEEMG G0 EEG M EGCEESMG = TESTT, g = A BErA oy 5 A EE rAoH,

A7H G, A, TR C & 2 -HSAdRFEALE s, 16, A % oT & PRy EeE s A

) LA R s T EA, TR E = Ol SEHA = 5
CniAAATGR;GANsn,GCTAGGN;GGneansGGAATCTGAGS” [M RS : 17711 D& 233t , o7]elA m & ¢ £ 16, e

GEE G i ©6GEE 6 n T6§EE 6 e TEET, g ¥ A EE rA, i & A EE rAojH,

of7lolA G, A, T2 C ¥ 2 -dSAgEFFALE =Y, 16, rA E T & RFIFELE =2 A,

d) B} a2k 5k T 2A, FEYLE =9 =3t AEYXE 5
Gn AAATGN,GANsn,GCTAGGNSGGnen,GGAATCTGAGS [ 3 : 1781, 9 E E3sty, o7 n &= ¢ =& G, n

E0EEMG s G0EEG6 umEGCESG e TESTT, g = A BErA oy & A EBE rAojH,

oJ71olA G, A, T 2 C = 2 -dSAgEraEd e =er, 16, rA 2 1T = 7= 2

o 7] of| A ER= nleh=2] 5t THAZA, TEE LE =2 3t 2~EH X
Gn AAATGnyGANsn,GCTAGGNSGGngn, GGAATCTGAGS” [ Z: 178] MES ¥33tH, of7]dA n

E0EEMG =G0 EE 6 EGESG e TEETT, g = A BErA oy & A B rAojH,

o710l G, A, T 2 C = 2" -dSAgErEd e =er, 16, rA 2 1T = JrFId QB =0l B

5" CnjAAATGn:GANnsn GCTAGGN;GGnenGGAATCTGAGS”  [M ™S 177] LS E3tetH, o7]olA n = G &
=16, e G EE G =60 EE G n = 60E 6 e T Es T, g = A B rA, np = A = rA
o,

oA7lellA G, A, T 2 C & 2" ~HSAEEFEFUE =0, 16, rA 2 1T & FRFFUALE =S Ao},

Sk A3 dAHEA 257-E1-R09-001, 257-E1-R15-001, 257-E1-R18-001, 257-E1-R19-001, 257-E1-R29-001,
257-E1-R30-001, 257-E1-R15/29-001, 257-E1-R29/30-001, 257-E1-R15/29/30, 257-E1-R18/29/30-001, 257-El1-
R15/18/29/30-001, 257-E1-7xR-023, 257-E1-6xR-001 % o]¢] Awt3Ql 257-E1-6xR-003---257-E1-6xR-020 2

%%m%ﬂﬂ%2%%k&%%&2W{PHW%WESASBQSCﬂZ)%Q Zglzo) tste] 74 43k
A3 HsbsE YErdlen, ﬂﬁHEﬂ7ﬂ}éEﬂllmﬂ@oWW;ﬂlﬁd%Ei@%q.

a) 257-E1-R09-001: 5 GrGAAATGGGAGGGCTAGGTGGAAGGAATCTGAGS” [AM¥E¥ & : 1791, 7oA G, A, T 2 C
= 2 -HSAYEFEILE oY, Gt HERFEIEHE;

b) 257-E1-R15-001: 5" GGAAATGrGGAGGCTAGGTGGAAGGAATCTGAG3” [A LW 1801, 7]olA G, A, T 2 C
= 2 -HSAYEFEIE =0, v HERFEIEE;

c) 257-E1-R18-001: 5 GGAAATGGGArGGGCTAGGTGGAAGGAATCTGAG3” [MEWZ: 1811, o7]olA G, A, T 2 C
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[0546]

[0547]

[0548]

[0549]
[0550]

[0551]

[0552]

[0553]

[0554]

[0555]

[0556]

[0557]

[0558]

[0559]

[0560]
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rr

2 —dSAgEFEILE =Y, 16 HEFEALHE;S

d) 257-E1-R19-001: 5 GGAAATGGGAGrGGCTAGGTGGAAGGAATCTGAGS” [AM w3 1821, oI7)elA G, A, T 2 C
= 2 -HSAYERFEILE oY, Gt HEFEIEE;

e) 257-E1-R29-001: 5 GGAAATGGGAGGGCTAGGTGGrAAGGAATCTGAGS” [AMEw 3 1831, o7]olA G, A, T 2 C
= 2 -HSAYERFEILE oY, rAv FRFEYEE;

f) 257-E1-R30-001: 5 GGAAATGGGAGGGCTAGGTGGArAGGAATCTGAGS” [AMEW 3 1841, o7)olA G, A, T 2 C
= 2 -HSAYEFEILE o, rAv FERFEYEE;

g) 257-E1-R15/29-001: 5" GGAAATGrGGAGGGCTAGGTGGrAAGGAATCTGAG3” [AM Y95 : 185],

oA7lolA G, A, T2 C = 2° ~HSAHEFEFULE =0, ¢ ¥ rA & JRFEFUET;

h) 257-E1-R29/30-001: 5 GGAAATGGGAGGGCTAGGTGGrArAGGAATCTGAG3” [A QW E: 186], 97]olA G, A, T
2 C = 2 -dSAYEFEILHEY rA & HEFEIHLHE;

i) 257-E1-R15/29/30-001: 5° GAAATGrGGAGGGCTAGGTGGrArAGGAATCTGAGS” [HEWE: 1871, o7]dlA G, A,
THRCE 2 -ASAEFIaee=oln, 6 ¥ rA & i oEs;

i) 257-E1-R18/29/30-001: 5 GGAAATGGGArGGGCTAGGTGGrArAGGAATCTGAG3” [ EWZ: 188], of7|dlA X, &

G, Xy = G, Xj = rG, X4 = G, X5 = T, Xs = rA, X; = rA, O]ﬂ%, 047101]}\'1 G, A, T t;% C+= 2 —E"%}\]E]i
FEeE =0, G 2 rA & YRFEFULE =,

k) 257-E1-R15/18/29/30-001: 5 GGAAATGrGGArGGGCTAGGTGGrArAGGAATCTGAGS” [M M3 189], of 7)ol
G, A, TE C &= 2 -dSAgEFEUE=c, G 2 rA = JEFTFULEE;

1) 257-E1-6xR-001: 5 GrGAAATGrGGArGrGGCTAGGTGGr ArAGGAATCTGAG3” [AE®5: 190], ol7]olA G, A, T
Wty —ASAYRFEALE SR, 16 R A & RIS

m) 257-E1-7xR-023: 5" GrGAAATGrGGAr Gr GGCTAGGr TGGr Ar AGGAATCTGAGS™

[MEiE: 1911, o47]elA G, A, T 2 C & 2" ~uSAZgBFgEdog=e, 6, rA 2 1T & 273
12h=

to

’F718 vief o], 27 ~HSARFEYSHERZ FAE S5V 2 dAEA 257-E1-001 2 o] wEH L
El=9] A 1x 2 A 2z} @k 2Ef R AA(deletion)S 359 #HAE YA} (= 24 F=E, 257-F1-
002, 257-E1-003, 257-E1-004, 257-E1-004 ¥ 257-E1-005).

EEAE, 27 -dSAE TS EE Al 67] BRwEHEER X3 FEUE =Y Y AEYUAE

Z3etE FFI A3 AR 257-E1-6xR-001 ©ll rﬂoﬂﬂ, 2 AHAES 7EUSHEY] A 1A # A 23
gk 2B R A 7] FAELEER2RE(257-E1-6xR-001, = 3A FHX) 67 wIULE=R Hu
(truncation) (257-E1-6xR-008/-010/-011/-012/-013/-016/-018/, %= 3A 2 3B Fx) 2 57 FAHLE ==Y
@%(truncation) (257-E1-6xR-020, = 3C FIZ)= AF 3w #2Es zYsA 22 ﬁ“ﬂo}“’ﬂu} 571

fo m

o|3te] wEHLEEE zZte ¥d 2EAE XT3 SF7 AT dAAEA 257-E1-6xR-0019] HFEAES

=57kl diste] Ast Wstee] AaEs vEbilth: FEUSEHE= Al 1aF 9 oAl 22 Bd 2EY X 24H2 4

M FEUALEEES zhe FEAQ 257-E1-6xR-029; FEElSE=e] A 12} @ A 23} Tk ~E A 747} 3

N lgElEE Zb= fAel 257-E1-6xR-030 2 257-E1-6xR-031 ; FEZHSE=e] A 12 D A 23} &

o *Eﬂﬂ Ao Zt7; 2709 wEUEEE e %Cxﬂd 257-E1-6xR-032; & Lﬂaﬂoa o A 1z = A 23
A]

of Z4zh /K9] el

2} 257-E1-6xR-010 & F7t2 dutslr] 93fo]
SYSHEE YEFEULHER Adetd =

o 02 ) = MALE-2} 257-E1-6xR-010 & ZFF7+2 2
AR} 257-E1-7xR-023 E%t %—Er?}%oﬂ tiste] ARG A3 HsteS vt (=2 34 2 30). sEAL,

s rULJ
s



[0561]

[0562]

[0563]

[0564]

[0565]

[0566]

[0567]

[0568]

[0569]

[0570]

[0571]

[0572]

[0573]

[0574]

7b7F 3709 FEULEES Ze wEUE= A 1

B oatgee 293 mEdeH=9 7 2EHR @ 7

2 2 A 2z ik 2EAE ¥ BAE (8572 2 IER 257-E1-7xR-037 FF) o] ZHzE 6719
FEALLHESE 2t 2= Al 13 2 A 23 ¥d 2EYAE 2t 59 2 AAHEAF 257-E1-
7xR-023d9} ZF7Fol tisle] AL L3 2RI S UEYS 2ASAY (= 3C FR)

AE 2RI A rRA] A 12 2 oA 23 T 2EYA7F 1) (257-E1-6xR-033 F32), 270 (257-E1-
6xR-032 F%), 371 (& S0} 257-E1-6xR-030 = 257-E1-7xR-037), 47§ (257-E1-6xR-029 &%), 57 (A&
5] 257-E1-6xR-020), 671 (& E9] 257-E1-6xR-010) = 77] (A E9°] 257-E1-RxR-001 Fi= 257-E1-E1-
001) FEHLHES 27 28st (2 1 WA & 3), 7)o A7 2EQAES Fs EAstE ] £4354
of o7t FxE FAgT. V] o7ty FERE UN A T @71 eR FA8dE & k. ey, )
A8t ol EApelA B oA = ).

ABE AY FRAE AY AR A 14 L A 2 TE 2EAAES 234 Y] wEEeEs A
E

Ak 2E A I AN 5 22727V oW 7] wEHlE =S Al oAk dwd &

a) LLEG eSS, L eV, i EB, L BB L eV, LB, LBV, Z BV, I B, Zy & S

b) e FAe™, 2, S, =V, LB, LB, sV, Z; ©B, Zs =V, Zy =V, Ziye B, Zn

a) v = FAeM, Z, =S, s =V, ke B, Z; ©B, L=V, 2 ©B, L=V, Zy =V, Ziy © B, Zn

b) e FAeH, 7, &S, s =V, .= B, ;¥ B, Zs &V, Z; © B, Z

A, Zi, = FACIAY Ei,

rr
=
rr
(@)

A A
) ZB ) Zl()t B, le =

rl

Aol , 7, & FAeH, Zy &V, .= B, Is B, s =V, Z; © B, Z

rr
-

, Lo = C, Zwe

a) 71 = Aol 7, & BAoY Zs =V, L= B, Zs B, Zs =V, 2 © B, Zs = V, Zg = V, Zio=
B, Zin ¥ FAelH Z, & FAIAY Ee,

b) I FAelH Z, & Aol Zs =V, 2, B, s © B, s =V, Z; © B, e =V, Ly =V, L= ¥
Aol 7y = FAH 7, & FAeAY ®

f

c) e Aol 7, & FAolw Z; & FAlelw 2= B, s © B, s =V, I B, Zg ©V, Zy £V,
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[0577]

[0578]
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[0581]

[0582]

[0583]

[0584]

[0585]

[0586]

[0587]

[0588]

[0589]

[0590]

[0591]
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Zwe B, Zy v FAolH Zp, = FAQ A, ¢

Al 4zt vpEA g A=A,

a) 71 = FAoH Z, & FAol Zy = BAlelY Z,= B, Zs =B, Zs =V, Z, =B, Zg =V, Zgs =V,
Zie FAolH 7, v FAlolH Z,, v FAIAY Ee,

c) Zii= FAolM, Z, = FAeIY Zy= Aol Z, = FAolM Zs = B, Zs =V, Zr © B, s =V, Z
=V, Zipe A, Zn = FAeIH 7, = FAL A, R

Al 53k vhA R A=A,

a) Zi = AR, Z, = FACIH,  Zy = FACIH,  Zias Ao, L= B, Zs = V, Zr © B, Zso
V, Zg = FACIH, 7y = A, Zue FACIH, Zp = FACIAY Ee,

b) L= FAeH, Z, & FAH, Zy & FAeW, L= FAoH, Z, = B, Zs =V, L =B, s & F
Aol Zy = FAol™, Zipe FAolH, Zy & FAolH, 7y, & FAoIAY B

c) e Ao, 7, & FAe™, Z; & FAolH, Z,= Ao, Zi;e= FAelH, Zs =V, Z; & B, Zs
=V, Zy & FAeH, Zipe A, Zn & FAoH, Zp & FAA A, #

Al 62 vlA g FEH 2 A,

a) 7y = FAleIY, 7, & FAeH, Z; & FAlelw, 7, & FAolH, Zs = FAe, L, =V, Z; = B
Zs &= FAelM, Zy = FAlelH, 7, & FAolW, Zi = FAloH, Zp, & FAo|AY e,

b) Zy & FAelW, 7, = FAlelH, Z; & FAlol, 7, & FAlelH, Z; = FAlelH, Zs = V, L= FA
ol Zy & FAlolH, Z, & FAlelH, 7y & A, Zn & A, 7, © FAAY EE,

c) 7, = Ao, 7, & FAeH, Z; & FAelH, 7, & FAoH, 7, & FAolH, Z, & FAlolH, Z,
= B, Zy & FAoH, Zy & FAH, 7y & FAH, 7, & FAeH, Zp v FANAY &,

d) 7y = Ao, 7, & FAelH, Z; & FAolH, 7, & FAloH, 7, & FAolH, Z, &= FAlolH, Z,

= Ao, Zg = FAeW, Zy = FAIM, Zy = FAeW, Zn = Ao, 7, & FAA A.

FFIHE AR aHEAl 257-A1-001, 257-D4-001, 257-F4-001, 257-B3-001, 257-D3-001, 257-E4-001, 257-C4-
001, 257-C1-001, 257-H2-001, 257-E1-001, 257-E1-R9-001, 257-E1-R15-001, 257-E1-R18-001, 257-E1-R19-
001, 257-E1-R29-001, 257-E1-R30-001, 257-E1-R15/29-001, 257-E1-R29/30-001, 257-E1-R15/29/30-001, 257-
E1-R18/29/30-001, 257-E1-R15/18/29/30-001 % 257-E1-6xR-001] #| 1} B A| 224 Tet ~EHAEE ZFA
of, &7 wEdeE =] A 1Ak g AEHAC I AWML 5 2772727V oW 7] rE el e E =

Al 22k ek ~E X o WAL 5 By ZeZio Z1Zi23 ©1H, oI7]ol A

a) =G Z2,=C s =R ZLueB =Y, =R =Y, Zs =R Zo=V, ZveY, Zue G

b) e Ao, 7, £C, 2 ER, LB LY, LR LEY, L R L vV, Zy ©Y, Iy
= GolH, Zip = ColAY, Ee

c) LWEG ZL,EC LR LeB LY, iR LY, iR L=V, Zwe Y, Zn © GO
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[0593]

[0594]

[0595]

[0596]

[0597]

[0598]

[0599]

[0600]

[0601]

[0602]

[0603]

[0604]

[0605]

[0606]

[0607]

[0608]
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o7l SF7kEel diste] 7P AEd AfeS e 2T 2% akEAe wEdeE =] Al 1A 9
=

a) 257-A1-001: 5° GCACTGG3" (FEHULEI=9] A 12 ddk ~E# ) 2 5 GCAGIGES” (FEUE =9

A 2xF W AEHA]), E=

b) 257-F4-001: 5 GCACTGA3" (FFEHULEI=9 A 13 ¥ 2~E#x]) © 5 GCAGTGC3 (7w LE=
o A 2z} Tk ~EHZRA), E=
c) 257-F4-001: 5 GCAGTGG3" (FEELEI=9] Al 13 ¥ 2~EZA) ¥ 5 TCACTGC3 (I LE=

o A 2z} Tk ~EHZHA), E=

d) 257-E1-001: 5 GCAGTGG3" (FEHLE=9 A 1x
o] A 27 Tk 2EHXR), £

)
A’

2E# ) D 5 CTACTGC3 (FEHLH=

e) 257-C1-001: 5" GCGCTGG3” (FEULE =2 A 1x &
o A 2z} 4 ~EHH), EE

AV

»~Ex) 2 5 GAGIGC  (FEUsE=

f) 257-H2-001:5" GCGCCAG3” (FEHE=9 A 12 dd ~E#XA]) 5 TCGGCGE3 % (FEUE =9
A 2zF gk AEHXA]),

FEIFE A% AAER 257-E1-002, 257-E1-003, 257-E1-6xR-003, 257-E1-6xR-005, 257-E1-6xR-006, 257-E1-
6xR-007, 257-E1-6xR-008, 257-E1-6xR-009, 257-E1-6xR-010, 257-E1-6xR-011, 257-E1-6xR-012, 257-E1-6xR-
013, 257-E1-6xR-014, 257-E1-6xR-015, 257-E1-6xR-016, 257-E1-6xR-017, 257-E1-6xR-018 2 257-E1-7xR-
0239] A 12 2 Al 23} @k 2EHAES 2FA, 7] FEHALLEEY Al 12 2w 2EHX O digk dut
&]% 5 leZZSZ/IZSZGGBI O]tq /}:}7] ‘[L'I‘—%Eﬂ—Q—E]Eq Xﬂ Zi]' E'jl—]a— Z:_E‘Eﬂiloﬂ EH@' (?——'_hi]l‘é]% 5/ CZ72829210 2112123
©oolH, of 7] A

a) Zl '1:__‘ ?‘ZHO]II], Zz ’E‘ S, Z3 ’E‘ V, Zq ’E‘ G, Z5 'E‘ Y, Ze 'E‘ S, Z7—‘E B, Zg 'E‘ R, Zg "E: C, Z]()"L:: B, Zn

= SolH, Zpe FAeIAY, E=

b) e BRI, 7, =S, Ly =V, LG, e Y, LS, LB, Zs £ R, Z = C, L B, Zn
FAolH | 7y, & FAOIALY, EE
) e BAelH, 7, & FAlolw, I, =V, =6, L =Y, 4 ES, /=B, Zs =R, Zy B C, e

F5e 2 24T A AAEAE FRUeHE 4 14 2

a) 257-E1-6xR-008: 5" GOGCGG3" (77
of Al 22k ek 2EYA), B

g oE=e] A 1A #wd 2EA]) B 5 CI6CEC3" (72 # LB =

b) 257-E1-6xR-010: 5" GCGCGG3™ (wEHLEI=S] A 12 9k =E#X]) 2 5 CCGCGC3" (FFEUE=
o A 22} T ~EYR), £
c) 257-E1-6xR-011: 5" GGGCCG3" (wEHULLEI=Q] A 12 9k =E#X]) % 5 (GGCCC3" (FwEUE=
o] A 22 Tk 2EYX), L=
d) 257-E1-6xR-012: 5" GCOGCCG3™ (wEHLLEI=S] A 12 9k 2E#X]) 2 5 (GGCGC3" (FFEUE=
o] A 22} U ~EHXR), EE
e) 257-E1-6xR-013: 5 GAGCGG3" (wEHLEI=9 A 12 9k =E# X)) 2 5 CCGCIC3" (FwEULE=
o Al 2xF Tk ~EYA), =
f) 257-E1-6xR-016: 5 GCGTGG3" (FrEelE=9] Al 1A} 2k 2E#XA) 9 5 CCACGE3" (5728 2H

zo A 2z 4t ~EHZA), EE

_78_



[0610]

[0611]

[0612]

[0613]

[0614]

[0615]

[0616]

[0617]

[0618]

[0619]

[0620]

[0621]

[0622]

[0623]

[0624]
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2) 257-E1-6xR-018: 5" GCGTCG3™ (wEHLLEIZ=9] A 13 ¥ 2EFX]) @ 5 CGACGC3 (7FEdLE
=9 A 2z U 2EA).

FF7hE A A 257-E1-6xR-004, 257-E1-6xR-019 % 257-E1-6xR-020°] #| 13 2 A 23} @ ~Eg)
Aes 2@, A7 wEULEHE=Y] Al 12 wY 2B A ok AN 5 2772070263 olm 7]

FEUAQEI =Y A 23 W 2EH A 3 AL 5 (7771 2112123 ©1W, o]7]olA

a) 71 & FAelH, Z, & FAelH, Z, =V, Zy =G, ZIs= Y, Zs = G, Zy =Y, L= R, 7y © C, Zio=
B, Zu® HFAlelH, 7, & FAAY, Ee

b) 7= FAolH, Z, & BAoY, Zs =V, L= G, s =Y, e =G, =Y, Is = R, 7y © C, Zi,o=
FEAelH, Z,, & FAeH, Z;; & FAAY, EE

c) = FAelH, Z, & FAoH, Zy & FAH, =G, s =Y, Zs = G, Z,=Y, Zs =R, Zy = C,
Zw © B, Zn & FAH, 7, ¥ FAA HeolH,

ol 7lol A, FFEIFEe Hste] b A3 AgdeS zte S A% aAEAE FEYeEH =] A 13 "
Al 22k B ~EHAE 7] A Aot}

a) 257-E1-6xR-019: 5 GGCGG3™ (FEHUE=9 A 1z 2ok ~E#x) @ 5 (CCGC3 (FEHLE=
o A 2aF Wk ~EH X)), K=

b) 257-E1-6xR-020: 5" CGCGG3" (FEHELE=9 A 12 2wk ~E#X) @ 5 CGCG3 (FEHLE=

of A 2z Uk 2EHA).

FF7H2 A AR 257-E1-6xR-029 D 257-E1-005¢] A 1xF 2 A 23} @k AEHAES 2FA, A7)
FEULE =S A 12 B9 AE X0 it AWkAS 5 7,7,7.7,757G63 oW A7 wEUQE = A 23 @
o 2B i3t AW 5 CZiZZoZiy Z112123° ©1H, & 7]l A

a) 7, & AW, Z, & FAeH, Z; & FANH, Z, © G, I, £ Y, Zs 6, Z; © Y, Is= R, Zy ©

C, Zi & FAIH, Zye FAH, 7, & FAloJAY, XEE

b) e FAeH, Z, & FAlolw, Z; & FAl, Z,= G, Zs
Aol | 7= FAelH, 7y & FAeH, 7, & FAdAY, EE

e
=
N
fr
@«
N
i
=
&
.

e
N
fr
4z

c) e FAeH, 7, & FAolY, 7, & FAH, 7, = FAH, ZIs =V, Zs = G, Zi= Y, Z
o © C, Zip © FAIH, Zy; & FAlolH, Z;, & FAA ZojH,

rr
s

7)ol A FRahel distel Mg AeEd AR
A 2z W AEH XS 5173 F3el A S-o]r}:

-
;%’Ce

o

7F

r

A% AR

il
rlr
4
=
to
Au
[
Lo,
M
—
)
S

257-E1-6xR-029: 5 GCGG3™ (FEELEI=S] A 12 2dk ~E#X) W 5 (63 (FwEHLE=9] A 2%
ok ~EF X)),

FF7E A Ak 257-E1-6xR-030, 257-E1-6xR-031 B 257-E1-7xR-037¢] A 13 2 A 23} @ ~Ed)
Ags 2, 7] wEAHES] Al 1A wd AEAC ok AWAE 5 21272752663 ©1P 7]
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[0625]

[0626]

[0627]

[0628]

[0629]

[0630]

[0631]

[0632]

[0633]

[0634]

[0635]
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FEUALLHES A 23 Tk 2EHX o tjgt ARk 5 (7770710 ZuZ123" ©1H, o714

b) iz FAeI™, Z, = FAeI, Zy = FAeIH, Zis FAlCIH, Zs =S, Ze = S, Lo S Zs © 5A

257-E1-6xR-030: 5" GCG3" (FEHLE =9 A 1z} @ 2EZXR]) @ 5 (GC3 (FEALE =9 A 23 @t
2EYXA]).

371 2 HAEAF 257-E1-6xR-032 2 257-E1-6xR-0339] A 12} 2 A 232} g 2EYXES Z3A 9
A SULE =9 A 12 Tk 2EY X e UWkAS 5 717,737,7:2G3 o™ % =

$71 7] 2 SE

A me 2EH A et AukAE 5 (ZiZZoZ1o ZuZi23" ©1H, 7] A

a) 2y = FAeH, Z,v= FAolH, Z; & FAolH, Z, & FAoH, Z;&= FAoH, Zs & G, Z; = C, Zs
= FAlel, Zy & FAoH, Z,y & FAel™, Zuye FAolH, Z;, & FAlAY, HE (257-E1-6xR-032 F
Z)

b) L AW, Z, = FAolW, 7, & FAlelw, Z,i= FAlolH, Z; & FAlelH, Z; = FAlelM, L=

Ao, Zy & FAelH, Z, & FAH, Zipye FAH, Ziy v FAelH, Zp & FAA A (257-E1-6xR-
033 #=x).

3}k

]
=
=
]

e}
>~

Y
-

i o i

PN NS

Ak Batol 71%5A4S lEskaiat, 257-E1-6xR-001, 257-E1-6xR-030 % 257-E1-7xR-0373 23]
stAdsldth. PEGE AdoAm R 257-E1-6xR-030 B 257-E1-7xR-037 & ©]¢] 5" -Z(end)ol] o}
=2 ggetgdet. ol =7]-H ¥ (amino-modified) 23] oAl 257-E1-6xR-030-5" o} [A]
:158] % 257-E1-7xR-037-5"  ofw]:w [HLEWF: 159]l, 40 kDa PEG-7}E ZAFAA FFIME 2% ~
A (glucagon binding spiegelmers) 257-E1-6xR-030-5" -PEG (NOX-Gl5o.2% A A)[AdwE: 91] ¥
257-E1-7xR-037-5" -PEG (NOX-G162. 2% A H)[AMEHE: 92]15 Axstgct. A7) ~FoAn e g8 2 PEG
3H(PEGylation) &AH-& AAle] 20 7] A% AL}

e = 2y

é (R o qu
folr N,

H

272 Ag ~Ado| AW 257-E1-6xR-001, 257-E1-7xR-037, NOX-G15 = NOX-G16 = A& AW (in

vitro) ‘&ollA SF7Fete] F&A Ui 7es A3/ A 7 AU (16 - 2 WA 3 oM, = 17: NOX-G15

2 NOX-G16; & 20 A: 257-E1-6xR-001, 257-E1-7xR-0037, NOX-G15 2 NOX-G16; T-A2d A d&AY A Iy ZaE
_0_

ZH(protocol)2 AAld 5 F=x).

AN 8ol vtERE upe} Zo] FFEIE A¥F Ao A NOX-G15 < 18 (type 1) DM 2 28 (type 2) DMe] &
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[0636]

[0637]

[0638]

[0639]

[0640]

[0641]

[0642]

[0643]

[0644]
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A od YA (glucose tolerance test)olA] @3 o]dct (= 23 & 24).

AT7F, AA o 6ol JeERG wFe} 7o), ZEIE AT ~udAn 257-E1-6xR-001, 257-E1-7xR-0037, NOX-G15
2 NOX-G16 o] A% Hste= FAHAT (=

1.2 BY 2371+ A% A (Type B glucagon binding nucleic acids)

T 4 x] & 6ol ZAE uiel o], BY ZFIE AY 3
(potential glucagon binding motif)E& A s}= sy o] wEH Qe =2 T3+ ~EH XA (central stretch

of nucleotides)& X33Fal T},

2 772 A% RE=
<

ddtdow B FFIE A AL FEFHLEE=e 5 -S(end) ¥ 3 -&F ¥UW 2E X (terminal
stretches)ve— zahsith: FEUE=e] Al 13 ddk ~E XA (the first terminal stretch of nucleotides)-

S LEHESY Al 23 LL 2E# % (the second terminal stretch of nucleotides). A7) FE#LEI=9]
Xﬂ 12 #2g 2B 2 w9 A 23 B AEYAES AE EA3E 4 9o, EAFA Y o]
= 7t 725 *3"3?‘}3}. Ty, A7l 248 A7) Folxl EA oA AEA oA = &

By 77k AY e /A wEHHES 2EHX, &, FEULEHESY A 12 dvk 2EH XA (the
first terminal stretch of nucleotides)- wEHLE =9 T3 2E# X (central stretch of nucleotides)—7F
Fy e =9 A 23 ¥k AEH X (the second terminal stretch of nucleotides)E©] 3719} Zo] 5 —
3 -wEo g wden: wEAdLHES A 1A @ ~EHXA (the first terminal stretch of nucleotides)-

SHE =9 T ~E# A (central stretch of nucleotides)-FEHLEIE=9] #| 22 @t =EHA (the

second terminal stretch of nucleotides).

sHor Ay FEULEE=S Al 13 ¥ ~EF A (the first terminal stretch of nucleotides)- W&
deEl=9l T ~E# XA (central stretch of nucleotides)-wEHLEI=Q Al 23 ¥k ~E# X (the

second terminal stretch of nucleotides)E°] 3t71¢} #o] 5 — 3 -Wgo= wddr}t: FEILHEY
A 22 =& ~E# XA (the second terminal stretch of nucleotides)- FEHLLEE=Y =7+ ~EHXH
(central stretch of nucleotides)-wEZHLEZ=Y Al 1x Eyk ~E@ XA (the first terminal stretch of

nucleotides).

gl M A% Asheel JFL nA= BYe) AL AF A LA AolH A=A G Aol
golg ATk, AR JolF BY 2HAT AT AWRAY AFY Ao sEkstel, 1% vhst ge ]
FEACHE FA 2EAA % o5 FRALEHE NAES ARHolm, nok vFASAE A7 FFI
A% :

2 g & BY ZF7I A% I AES & 4 UK 68 YEWY. olE EFe 57k uig A3E
S AE837] st dE 2/Ee 29 Adn FER AFE AT, SFItte] g A3E S Algshr] $1g B
gol Al 12 SF7F 2 i BEAE 20 -dSA] ] 2 E]=(deoxyribonucleotides) & A HE AL A}
259-H6-001o|t}.  SAaF Ex} 259-H6-0019] HE A (equilibrium binding constant: Kp)S e )
2 AHA E-thE 23 ojaMol¥ (direct pull-down binding assays)® ZSAEATE (Ky praner = 330M, = 4).

FAE 259-D5-001, 259-B7-001, 259-B8-001, 259-A5-001, 259-C8-001, 259-E5-001, 259-
01 E5F 20 -dSA7ZdLE = (deoxyribonucleotides) & A%+ il 2 & StEMH

i)
&

E7-001 % 259-F5-
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24 ZFF7F2 Ag 2k 259-H6-0019F in|ste] Atz A ZE-vle o] Ao (comparative competition
pull-down assay)oZ A|g3Iitt. =572 2 iR} 259-C8-001 2 259-H6-001%F FAFSH A7t 238bs
LPEP Wom, o7loa F 7 EAES 5 - AGGAAAGGTTGGTAAAGGTTCGGTTGGATTCA-3"  [M W Z: 212] NI 7;
- 327H TEULE =S T3 2EYRE ey, FF7 AsE AAEAE 259-D5-001 2 259-B7-001 52
Y LEES S 2EHA] AGAel mAg ®sE Zka glow, o5 FFIE A7 IdikEAb 259-H6-
0019} Hlalsle] wrh meksl A3 HshsS vERllth. B3

FF7FE AgE XA 259-B8-001, 259-A5-001, E 259-E5-001 £& 3+ 2Ed X MEidel ulAg W=
Zta glom, o5 Tt A 2} 259-H6-0018}F Bl ale] wr) kst At M35 e

FE7E A AEAF 250-F5-001 2 259-E7-0015L 257k A 2HEAF 259-06-0012] 57+ ~E# X9}t
#ddy 27k 297 wEULEER tAd F3 *Eﬂﬂﬂé EFFetaL, of7)el A 277kt A7 HAHEAL 259-H6-
001¢F WAl Hul ofstar wlg- o3k A Hste Bith (= 4). 259-F5-001¢] 3+ ~E#x (5 -
AGAAGGTTGGTAAGTTTCGGTTGGATCTG-3" ) [H"ﬂ*ﬂz. 198] ¥ 259-E7-001¢] X+ Z2E#EXA (5 -

AGAAGGTCGGTAAGTTTCGGTAGGATCIG-3" ) [AMEW s 199]5L 3t7]¢f 22 ME~EH X (substretches) o #H#H 2

el MBAEY X (substretches)ES E3+3lv}:

77}
: 21

=i

Agt A 259-H6-001 (A1} A B2EH X (first substretch): 5 -AAGGTTGGTA-3" [A<&WH
, A2z JB.2EH R (second substretch): 5 —-AGGTTCGGTTGGAT-3" [AM L5 : 214]):

folr Ul

259-F5-001: A1z} ABEAEHX: 5 -AAGGTTGGTA-3’ [MgWs: 213], A2x AMBE2EHHA: 5 -
AGTTTCGGTTGGAT-3" [AMEWHZ: 215]:

259-E7-001: A1z} AEAE#Xxh: 5 -AAGGTCGGTA- 37 [AEwWE: 216], A2z} AMBAEHX: 5 -
AGTTTCGGTAGGAT-3" [AMEHZ: 217].

37 A AMAEA} 259-H6-0019] Fr=AE5<Q 259-H6-002, 259-H6-005, 259-H6-003 2 259-H6-0045-2 2

—Eﬂ%"]ﬂi% dedHes A 7, 671, 570, EE 379 wEILHEE Zte wEULHES A 14
d ~EYAE XL, oq7jelA, I AT HakEal 259-H6-001 = 9/ wEHLE =S
= wEUEEY Al 12k B Al 2z d9 2EHXAE x5k A% t‘ﬂ,l&%x} 259-H6-001 <] %

91 259-H6-002 % 259-H6-00552> Foia A% EF-th2 of Ao (comparative competition pull-down
assay)ollA 77k AF HEA} 259-H6-001¢F FAMeE AF Hskss et 25712 23 dis
259-H6-001 o] HF=AE<l 259-H6-003 2 259-H6-00452 A4 AAA H-ths oro]H(comparative
competition pull-down assay)oﬂ/ﬂ =57 A3 dkEAF 259-H6-0019F HluA] SF7Fete] tisle] Hoh ZA
" A% Askss dvEEt (& 5). A, 257 4% A 259-H6-0019] wEHLE =S A 12 2 A
22k ek ~EHGA Y] 3 7F Eﬂo‘ﬂ‘: ool AHLE FFIFI tiete] Hoh A AR Hss 2
}.

=57k A% HrHEA 259-E7-001 2 259-F5-00191 4 YeEbt whel o], 29719 wEHULEHEE Ze 3 &~
EYAE zte I 2% aEAE SR Advlesit. SRS A Ak Al 259-H6-006, 259-
H6-007 2 259-H6-0085L ZH7F ZAZF AR 259-H6-002 (327]9] FEHLEEE z2te 27 ~EHXE
zZEE)el Ao, SF7F AF FAHEAF 259-16-0027 5 Lg Al 1i} ‘;‘ A 2z Wok ~EPAE XI5}
W, FFIFE A3 AEA 259-16-0029] F3F ~E# R WolA A HUI wEELE =Y T REHAE
zh=th, 257k Ag dAbHEAF 250-16-0029] thate] A" vie} 2 H e 2/ wEUEHEEY 2A4R
olale], F7F ~EXE 31 B 30/ FEUQE SR A"

259-H6-006: S E|=9] Z7F 2E# XA 5 -AGGA-AGGTTGGTAAAGGTTCGGTTGGATTCA-3" [AgW 3 218],
259-H6-007: FE S E|=9] =7 2E# XA 5 -AGGAAAGGTTGGTA-AGGTTCGGTTGGATTCA-3" [AgW 35 219],
259-H6-008: S E|=9] Z7F 2E# XA 5 -AGGA-AGGTTGGTA-AGGTTCGGTTGGATTCA-3" [A &3 220].

_82_



[0655]

[0656]

[0657]

[0658]
[0659]
[0660]
[0661]

[0662]

[0663]

[0664]

[0665]

[0666]

[0667]

SIHS31 10-2014-0083039

FIFE A AEA 259-H6-0023 thRlsle] AdE A A Z-tbE oo (comparative
competition pull-down assay)ollA] 259-H6-0029] & 2 E ZE# XA 17]  (259-H6-006 % 259-
H6-007 =) HEE 27] (259-H6-008%%) FEHSEEe AL AdAss A9 7HAE e st
(% 5).

gy, FF7k A% FAEA 259-D5-001, 259-H6-001, 259-B7-001, 259-B8-001, 259-A5-001, 259-C8-001,
259-E5-001, 259-E7-001, 259-F5-001, 259-H6-002, 259-H6-005, 259-H6-003, 259-H6-004, 259-H6-006, 259-
H6-007 B 259-H6-008 o] &3t Z2EHAES Z3All, ojelg SF7F2 A A5 37 AE4= 744
WO RHE AdeE 29, 30, 31 = 327 wEUQHER FAHE wEUEEY F3 2EHAE 2Feh

5 —AKGARAKGTTGSYAWAGRTTCGGTTGGATTCA-3"  (259-D5-001, 259-H6-001, 259-B7-001, 259-B8-001, 259-A5-001,
259-C8-001, 259-E5-001) [AMEHZ: 221],

5 -AGAAGGTTGGTAAGTTTCGGTTGGATCTG-3" (259-F5-001) [ME®&: 198],

5 -AGAAGGTCGGTAAGTTTCGGTAGGATCTG-3" (259-E7-001) [AE® 1991,

3
5 -AGGAAGGTTGGTAAAGGTTCGGTTGGATTCA-3" (259-H6-006) [ME®W & 218],
5 -AGGAAAGGTTGGTAAGGTTCGGTTGGATTCA-3"  (259-H6-007) [AMEW = 219],

5 -AGGAAGGTTGGTAAGGTTCGGTTGGATTCA-3" (259-H6-008) [AMEWH: 220].

259-H6-001 % 259-C8-001E5L FF7tLo tiete] 714 -3 A3 H3sS el

5 - AGGAAAGGTTGGTAAAGGTTCGGTTGGATTCA-3" [AM W& 212].

B a5 =944 E AdE AAZA Z-thE o Aol (comparative competition pull-down assay) =& X
kil W BEAH(surface plasmon resonance analysis)slollx] = 7}51 Agt ArEAF 259-H6-0029]
A% A3zlso] FEUQLE=Y F3F AEHX H%LWWﬂZ-WgﬂﬂE FUeHEE YEFIEUSHER
A RS AT, 7] 20 - AR veﬂOHE g ﬂi% HREEES & 29 2 30A-
° ol %ﬂ =S AMEEHT: G = 20 YSA-To}
A= W£M4WM%1®'Eh£i
e adoE), rU = $-3d (5
B Eﬂ%%ﬁ}ﬂﬁbﬂ%9%0wfﬁ gl

o F7t ~E ]]Wﬂﬁ5ﬂ°hﬁl2—ﬂi4ﬂiﬁ e YEHFEHLE =29 X823 224
Fktel tigk A" AF Hskss st Bo FAHoR, B dERELS =@1AE 7] A

>
(12
>,
2,
—
o
ME,

N
2
olo
o
ol
s
Pn
4

\ﬂ
=2
jz
o
—|~

a) 2571 A% diHEAE 259-16-0029] FwEHLEI= FIF 2EHXA 6, 17 EE 299 Aol A9 27 -1
SAYRFEYLE =Y YRFEFHLE =R g FEIE A AR 259-16-0022] A e vl
Al ZFF27F e e 23 23S e (% 6A, 6B 2 6C #x; 259-H6-002-R13, 259-H6-
002-R24, 259-H6-002-R36, 259-H6-005-R12, 259-H6-009-R12, 259-H6-010-R12, 259-H6-011-R12, 259-H6-012-
R12, 259-H6-013-R12, 259-H6-014-R12, 259-H6-015-R12, 259-H6-016-R12);

b) FFIhE A Al 259-H6-0029] FEHE =] F P*EﬂﬂGQ]N TE 6 % 29, BE 17
SL299] Aol 9] 278 20 —ESAE R E =l 27 SR E R A8 =57k A it

WAF 259-H6-0029] Ajea HlwA] SFFIz] tig AAE A Agse = 4@ﬂ (&= 6A F=; 259-
H6-002-R13/24, 259-H6-002-R13/36, 259-16-002-R24/36)
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c) 2272 Ag ARz 259-H6-0029] FEELE=S 7 2EHX 6, 17 2D 299 x| A2] 37 27 -
A B rEdEEe] ) RFEUE =R X3S FF712 A% dakEab 259-H6-0022] A3ts

I} vwA] FFFF2e] gigk e A3 M3es s, (= 6A # 6C 33;259-16-002-R13/24/36 &
259-H6-014-R12/23/35); 2

d) FF72 A AR AF 259-H6-0022] wEUQEI=Q] F3F ~EWH R 6, 17, 23, 29 Z 328 XA 5
M2 —dsARRgEda R S SugEdeEERe] A STk A kAl 259-16-0029]

| SF7hel ug A" A3 HEes zdssd. (& 6C = 259-H6-014-
R12/23/29/35/33).

B SF7h A dxEA e e T ~EXR HE 9RdAMe 20 -uSAY R EYQE =9
57 BRFEELEl =R X3 2o digt dgs9 NS vHeEldts 3] dielHE nigow, ZF
gk Ag AAEA 259-D5-001, 259-H6-001, 259-
o] FEHQEEY] F3 2EHA = F1y] dura o

H.UQD
los)
3
o
=
Do
ol
(D
Ud
OO
O
o
=
Do
ol
(D
:(>
U‘I
O
o
=
Do
o
(D
O
OO
O
o
=
Do
ol
(D
m
U‘I
O
o
—

5 —AKGARn:KGTTGSYAWAn,RTTCGnsTTGGAN, TCns=3"  [AMEW & 1971,

A7l M EAFEE A 6 EE 16, 13 = 6 EE G, i v T FEE rU, ns is A B rAo|H of 7] A
G, A, T, C,K, Y,S, W2 RE2 -t&ANgEFIFULE =0 rG, rA ¥ rUE gEFFH e =olt},

FIFE A% IAEAE 259-H6-001, 259-C8-001, 259-H6-002-R13, 259-H6-002-R24, 259-H6-002-R36, 259-
H6-005-R12, 259-H6-009-R12, 259-H6-010-R12, 259-H6-011-R12, 259-H6-012-R12, 259-H6-013-R12, 259-H6-
014-R12, 259-H6-015-R12, 259-H6-016-R12, 259-H6-002-R13/24, 259-H6-002-R13/36, 259-H6-002-R24/36, 259-
H6-002-R13/24/36, 259-H6-014-R12/23/35 % 259-H6-014-R12/23/35/385-< 7|} BE ZF7}+ AT B E
Hop o S AR Hskss dYEHla sple F3F 2EdAR AMdEds IR ©
AGGAAN;GGTTGGTAAANGTTCGnsTTGGAN, TCns3” [A S 203], 7]l my = A == 1A, np, & 6 B 16, 3 &
GEEIG mETEEU, s 8 A EE Aoy, 7oA G, A, T, @ C & 2 -dSAYRFIIQE=0]

oG, rA 2 rUE Ry EELE =T

ZF7h2 A% AAR2E 259-H6-002-R13, 259-H6-002-R24, 259-H6-002-R36, 259-H6-002-R13/24, 259-H6-002-
R13/36, 259-H6-002-R13/24/36, 259-H6-014-R12/23/35, 259-H6-014-R12/23/29/35/385L ZF7}dl dl&le] 7}
2 0.5 At 35S YEIEL 3178 FE2Y oo =7 ~AEHR AIS ¥

a) 259-H6-002-R13: 5" AGGAArAGGTTGGTAAAGGTTCGGTTGGATTCA3" [M e & : 2041, o7]olA G, A, T, 2 C
=2 —HAYEFEYLE oY rAx FRFIEYLEEA AH;

b) 259-H6-002-R24: 5" AGGAAAGGTTGGTAAArGGTTCGGTTGGATTCA3” [AM W Z: 205], o374 G, A, T, 2@ C
=2 -HSAE R FEYE =0 G RFEHLEEY A

c) 259-H6-002-R36: 5 AGGAAAGGTTGGTAAAGGTTCGGTTGGArUTCA3" [AM &3 206], <17]olA G, A, T, Z C
£ 2 U RREdoHEeH U 2R FEULEHEI A

d) 259-H6-002-R13/24: 5" AGGAArAGGTTGGTAAArGGTTCGGTTGGATTCA3” [AM<EWZ: 207], 37]1°lA G, A, T,
2 C = 2 -dSA R FEHLE=0 6 2 rAE FEFEIHLHES A,

e) Zwﬂ&%%mW%’5’%%M%MNMM%ME%W%MW%3[H%ﬂi:%&,@ﬂﬂﬁG,AT,
2 C = 2 -dsAgRrEd =0 rA 2 rUE FEFEIHLHES A,

f) 259-H6-002-R24/36: 5  AGGAArAGGTTGGTAAAGGTTCGGTTGGArUTCA3” [M <™ E: 209], o371l G, A, T,
2 C = 2 -d$AEEFEdeH=0 6 2 rU & YRFEHLEED A

2) 259-H6-002-R13/24/36 and 259-H6-014-R12/23/35:
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5 AGGAArAGGTTGGTAAArGGTTCGGTTGGArUTCA3” [ME¥HZ: 210], 7]l G, A, T, 2@ C & 2" -"3AHEFF
HOoE=olH G, rA 2 rUE FERFEHLE=A A;

N

h) 259-H6-014-R12/23/29/35/38:5" AGGAArAGGTTGGTAAArGGTTCGrGTTGGArUTCrA3” [A Wl a: 2111, 9I7]eA
G, AT, 2C &2 -dSARFEIALE=H G, rA ¥ U & FRFEHLEHE=ESD A

By =277kt A3 dabEAe] wEHeE=e] A 13k 9 A 23} wd 2EHAELS 37 (259-H6-004 FHx),

A (see 259-H6-003), 670 (ellE So], 259-H6-005, 259-H6-005-R12, 259-H6-009-R12, 259-H6-010-R12, 259-

H6-011-R12, 259-H6-012-R12), 77 (&S o], 259-H6-002 259-H6-002-R13, 259-H6-002-R13/24/36) == 974

(9= = 259-H6-001) FEHLEE= (=. 4 WA 6)9 £ o9 FEAZ X8I, o7]dA 7] ~Ed

ﬂ%%J&§§%@WPﬂ st EAgIA ol rle F2E AT olgjd olF-rid FRE 1] A 970
O

o] @71 er FAVFestt. Ly ol2 @ EAShs o]Hd EAbEClA] WHEA] AeA oA Gt

AEE BY 2T AT QWA FRACESe] A 14 D Al 23 WY 2= ]
ZEG X gk AW 5 717,7:7.4757:5AK3° o]l FwEEU QE =] A 23 U

gl xo] ogk AWAS 5 (KVZZsly ZiZulpd o™, A7]elA 7, & ¢ e RAlo|n, 7, = ¢ e FAo]H,
7s £ R BE FAoH, 7, £ B T HAold, 7; & B & FAoH, 7, £ S & FAoly, 7, & S &
HAelm, 7y = V EE FAolH, Z, & N B FAo)H, 7 & K T FAoln, 7 & M EE FAolH, 7,
© S EE FAelH, o7l Al 1z} vpEA g FARA,

a) v =C, 2, =G, Zs =R, 2B, =8B, 26 =S, 2y =S, s =V, Zs =N, Ziv =K, Zu =N

b) 7y E B, 2, G, 23 ER, 4L EB L ©B, S, S, LN Z =V, Zy K

Iy = Mela 7y, & S, e

c) v=C, 256G, Z; ER, 2y B, Z; B, s =S, ;£ S, Zs =V, Zy © N, Zyy E K, Zy & Mo

AL 7y = FARD Ao,

2o Al 23k A o =A

a) 71 = FANH, 7, G, 73 =R, 4= B, Zs B, 7% =S, =S, s =V, Zy =N, Zune K, Zn
= ol 7,, ¥ FAo]AY} &=

b) e FAlel™, Z, £ G, Zs © R, ZE B, Zs ©B, L £ S, £ S, Zs ©
A, Zi = FAIAY B

rl
=
&

=N, Zi=K, Zu =

) iz WACIE, L = A, Z =R, L= B Z =B, LS, L S, L =V, L = N, L
K, Zy = Mol™ Zp, &= 5411 ZelH,

Worg o] Al 3z wbghA g el 24

a) o= Ao, Z, & A, Zy =R, Z, © B, Z; B, Zs =S, 2, S, s =V, Zg N, Zp
EK, Z; & Ao, 7, & Ao AY =

b) 71 & FAe, 7, = FAH, 7y =R, Z, B, 7B, =S, 7, =S, L=V, Zy =N, Zp
= FAlelH, Zy &= FAeIH, Z; & FACIAY e

c) oy & FAeH, 7, & FAolH, Z;& FAelH, Z, £ B, Zsv B, Zs = S, Zr = S, Zg © V, Zg & N,
Zw = K, Zn © FAH, 7 = FAJD BojH,
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B ool A 43 A T A

a) 7= Aoy, 7, & Ao, Zs & FAolH, Z, B, Zs B, s =S, 2, =S, s =S, Iy =
N, Zip & FAeIH, Zyy & FAolH, 7, © FAolAY e

b) v & Ao, 7, & FAeY, Z; & FAY, Z, & FAH, Z; B, i £ S, 4y S, L ¥
S, Zy © N, Zyy & FAeIH, 7y & FAolH, 7, & FAolAY &

c) 71 + Ao, 7, &+ HAolH, Zy = HAelW, Z, + B, Zs =B, 2 =S, 2, =S, s =S, Zg =
FEAelH, 7,y = FAH, 7 & FAeIH, Zp, & FAQ Ao,

2 2w Al 5a; upErA gl FE 2 A

a) e FAeH, 7, & FAloly, Z; & FAolH, Z, & Ao, Z; £ B, Zs © S, Iy © S, Zs £V,
Zy & FACIH, Zyy & FAeIH, 7, & FAH, 7, & FAIAY &=

b) & Ao, 7, & FAe, 7Z; v FAY, Z, © FAM, Z; B, s £ S, 7y £S5, L &
FAelH | Z, & FAelH, 7,y & FAeH, Z; & FAY, 7, & FAAY, e

c) Zy & FAeH, Z, & FAW, Z;= FAloH, Zi= FAlolH, Z;x= FAlelM, Zy = S, L; = S, s
EV, Zee FAeH, ZipEe FAlolw, 7, & FAH, 7, & FAleH, Zi; & FAQ Ao,

2 ool A 6aF vpEA gk o 2 A

a) 7y & FAIH, Z, & FAloH, Z; & FAlolH, Z,= FAlelM, ;e FAlelH, Zg & S, Z; ¥ S, Zs
= FAleH, Ze= FAlelM | Ziye FAOIM, Zy & FAOH, Zp, = FAIAY, e

b) L= FAeIH, Z, & FAoW, Zy & FAloW, Z, & FAloH, Z; & FAloH, Zi= FAlolH, Z;
is S, Zg & A, Zye FAeH, Z, + FAH, Zy & FAoIH, Z, & FAAY, =

c) Zy = FAOIW, = FAlelM, Z; & FAW, Z, & FAW, Zse FAloH, Zy & S, Z; & FAel
W, Zge Ao, 7, & Ao, 7, & FAlo, Znve FAelH, 7y, & FAleH, Zi; & FA] Ao,

2 o] A 7 vpgA g e 2 A

Zi = BAC, 7, 5 BAGE, 7, & FAolu, 7, & RAlol¥, 7 & RAelR, 7, & Aolul, 7, £ A
oM, Zy & FAlolM, 7, & FAlolW, 7, & FAlelW, 7y & FAle, 7, & FAJ] Aot

=57 A3 AR} 259-F5-001 2 59-E7 o wEHLE =S Al 12 T 2EUX T 5 Z1Z,72372,75Z6GAT3
FEHLHE AEs 23t ZF7M2 A7 HHERF 250-F5-0019] wEHLE =] A 23 E4d ~EHX| = 5
© CGAZZZy Z10Z1Z1:3° FEHELEE NIE F&sta, A7 7, 5 C, Z, G, Zs= A, Z, G, Z; = T,
Ze = C, 2y ©C, Zs © G, Zg & A, 7o © G, Zn & A°lH Zi, & Colth. Alv7l wEdHE=9 A 23 2d
2E# A9 3 -F(end)2 F7HHA G olth

FFo

E5-0019]
of gt

CTCZiZsZy ZroZnZ123" ©1H,

o] 7] el A
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Azt I A 259-D5-001, 259-16-001, 259-B7-001, 259-B8-001, 259-A5-001, 259-C8-001 = 259-
TEUQEES Al 12} B oA 23 2w AEYAES =9, U LB =] Al 13+
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a) LhWeC e G L eR LveC LET, L ©C L ©G6 LA 7o © G, 7y © T, Ine ColH,
Zip = G, B
b) e BAelH, 7, G, Zs R e C LT, s C i G L A Z v G Ziwe T, Zu &

ColH 7y, & G, =&

c) 2eEC, 2, =G 23 ER Z,EC =T, 26 C 272G, Zs A Zg =G, Zpue T, Zy & ColH

Zip & FAQ Ao,

rR

o7l A FEATe kel Jbg AU AF Ve HElE FEAT AF AARAE FFUE S A

12F 8 oAl 22 2 2EYR] 23s 236k Zloltk:

259-H6-001: 5° CGACTCGAG3” (FF&d<S
22 dek ~EHR]);

flu)
[
Lo
2

| wek ~E#R) 2 5 CTCGAGTCRS (el E=e]

259-C8-0015" CGGCTCGAG3” (FE#ELEl=e] A 12 ¥k 2EHX]) @ 5 CTCGAGTCG3” (FEHLEI=S A 2
2 g ~EFXA).

SF7F A3 AEAF 259-H6-002, 259-H6-006, 259-H6-007, 259-16-008, 259-H6-002-R13, 259-H6-002-R24,
259-H6-002-R36, 259-H6-002-R13/24, 259-H6-002-R13/36, 259-16-002-R24/36 2 259-H6-002-R13/24/36% 5
TZAsTiZshGAGS & Zte wEEILE =Y Al 12 ddk 2EHX 9 5 CICZZZy Zwlnulid = Ztv FEdSH

=9 Al 23 WY AEAAE wYT,
SEER
a) 2 RACIN, 2E RARIM, 2, B A, L, B0 LET 4 B0, 4 B G LEA L B G 2 £

T, Zu = FAM, Zp = FAAY, e

b) Zy = FAeIW, 2y = FAeIM, Zy = A L= C, % =T, % =C, 4 56 Zs = A L= G, Zo

= FAlolw, 7y & FAlelw, 7, & FAAY, e

c) 7 & FAeH, Z, & FAlolw, Z; & FAe, Z, = C, Zs = T, Zev C, Z; © G, Zs © A, Zg

TG, Zw © T, Zy © FAH, Zip © FAo|t}.

F2IF2 A% AR 259-H6-005, 259-H6-005-R12, 259-H6-009-R12, 259-H6-010-R12, 259-H6-011-R12,
259-H6-012-R12, 259-H6-013-R12, 259-H6-014-R12, 259-H6-015-R12, 259-H6-016-R12, 259-H6-014-R12/23/35
2 9259-H6-014-R12/23/29/35/38¢] FZH S EI=e] A 13} 2 A 23 Tk 2EHAES 2P, FEYLE=
o Al 1 T AEY X tie UWkAE 5 7177747575063 o)al FEELE|=e] A 23} Wk AE X

et Aukale 5 CTSZ:ZsZe Z1l11Z123° ©1™,
o] 7]l A
a) 7 © AW, Z, & FAeM, Z, & FAoH, L, B, Zs © B, Zs = S, = S, Zs © S, Z

V, Zp= FAeIH, 7y & FAlelH, 7, & FAlIAY, B

rr

N

b) e Aol 7, = FAolH, Z; & FAelH, Zi= FAlelH, Z; £ B, Zs © S, Zi= S, Zs © S, Zy
=V, Zipe FAY, Zy & FAY, 7y & FAoAY, e
c) e FAeH | 7, & FAelH, Z; & FAY, 2= B, Z; © B, Zs = S, Zr= S, ZIs © S, L
Aol | Zipw= F-AeIH, Zy & FAoIH, Z, & FAjo]H,

rlr
1

A7IoNA FFIhzel diste] 7 A A dstes vEhle SRk A% AR wEULE =] A
AR 5 Al 22F B 2EHA] 29s 2k Slolvh:
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9 5 CTCGAC3”  (wEdLH

"
iy
=
to
o
iyl
o
2
—_
)
)
aY)
[>
(m
)
)

a) 259-H6-005-R12: 5" GTCGAG3’

o] A 22 2 ~EHA]) E=

x) 2 5 CICGCA3  (FEdLHE

"
iy
=
to
o
iyl
o
2
—_
)
=)
aY)
[>
m
)
)

b) 259-H6-010-R12: 5" TGCGAG3’

o] A 22 2 ~EHA]) E=

12
e

c) 259-H6-012-R12: 5 GGCCAG3" (FFHQE=9 A 1x} Z~EHX]) 2@ 5 CIGGCC3” (FFul ¥

=9 A 22wk 2EHA) L=

© CICGGC3" (2 d2FE

e
s
[
(m
b
)

g
()]

d) 259-H6-014-R12: 5 GCCGAG3" (FEHQE=9 A 1x}

o] A 2x O ~EHA]) E=

© CTCGAG3" (2 d2F

e
s
[
[m
b
)

g
[@)]

e) 259-H6-015-R12: 5 CTCGAG3 (FEFHLE=9 A 1x}
o] A 22} gek AEHR]).

FFEIFE A3 AR} 259-H6-003% 5 Z1Z2:7:74757GAG3 & ZteE FEHQE = A 1} U ~EFX 2 5

" CTCZiZsZy 7a0ZnZ123° & Zbe wEHQLE =S Al 23 2o ~EAE X35,

o 7] ell A
a) Zy = FAeM, Z, & FAlelM, Zy = FAoM, Zii= FAleM, Zs = T, Zs ¥ C, ;2 G, Zs © A,
Zy = FAOIM | Zipe= FAOIM, Zyy = FAloH, Zp, & FAo|AY B,

b) 7y & FAeM, 7, & FAlolw, Z; & FAlelM, Z, & FAeW, Z; = T, Zs = C, I © G, Iy ©
FAelH, Z, = FAolH, 7y, & FAeIH, 7, & FAH, Z;, ¥ FAloIAY e,

c) Zy = FAleIM, Z, & FAlelH, Z; & FAlolw, Z, ¥ FAoW, Z; & FAleH, Zs = C, Z; ©

Zs © A, Zg & FAIH, Zyy & FAeIH, 7 & FAH, 7y, ¥ FAlola, utEA s A=

[*p)

A7 FEASEHES A 13 9o AE#HXE 5 -TGAG-3° ©]3 A7) FZHLE =S A 23 Uk ~EfAE
5 -CTCGA-3" ©]t}.

SFEIFE A3 WA 259-H6-004F 5 Z17:75747:76GAG3" & 2t FEHQE = A 12 U ~E¥XA 2 5
© CTCZiZsZy Za0Z11Z123° & ZH= FEHSE B A 23 U ~EHXE LIaly,

o 7] of| A

7y & FAeH, 7, & FAeH, Z; & FAeH, Z, & FAlolH, Z; & FAlelH, Zy & FAlelH, Z; &

oy, Zs & FAoIH, Zg & FAloH, Zyy & FAlolH, 7, & FAeH, 7, & F-Ao|t}.

rl
4z

Aatar/atAY 715A8S YEFetaa, EAE 259-H6-002, 259-H6-002-R13, 259-H6-002-R24,
259-H6-002-R36, 259-H6-002-R13/24, 259-H6-002-R13/36, 259-H6-002-R13/24/36, 259-H6-002-R24/36, 259H6-
014-R12, 259-H6-014-R12/23/35 2 259-H6-014-R12/23/29/35/38 £& 2T odAn Fu2 FASA L, o7]edA
23]o]Aun 259-H6-002, 259-H6-002-R13 2 259-H6-014-R12/23/35 <& 5 -Z(end)olA ol w7|E zte2 &
Ak, A7) olnwr]-WEE AuoAn S 259-259-H6-002-5" —o}H| =(amino) [A QW3 155], H6-002-
R13-5" -ol1]=(amino) [AMEWE: 156] % 259-H6-014-R12/23/35-5" —o}m]%=(amino) [AEWZ: 157191 40
kDa PEG-712 AFAA FFII2 24T 2¥dAmME 259-H6-002-5° -PEG (NOX-GI2o.2% A=) [AEHI:
881, 259-H6-002-R13-5" -PEG (NOX-G13)[AdW3: g9o=w A= ] = 259-H6-014-R12/23/35-5" -PEG (NOX-
Gl [MEWs: 0o2% AHP]S AZ3IGUT. 7] v A Ee] F4H 2 PEGS g2 AAld 29 7
Al =] ATt
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FF3I92 A% 29 AvE 259-H6-002, 259-H6-002-R13, 259-H6-002-R24, 259-H6-002-R36, 259-H6-002-
R13/24, 259-H6-002-R13/36, 259-H6-002-R13/24/36, 259-H6-002-R24/36, 259-H6-014-R12, 259-H6-014-
R12/23/35, NOX-G13 2 NOX-G14 ¢ H&ZAE Ara(equilibrium binding constant; Kp)< TWH Zzp=E IH
=AW (surface plasmon resonance measurement) o2 ZA3FH T (= 6C, 259-H6-014-R12/23/29/35/38,10, 11,
12, 13, T2 EZ(protocol)& AAd 4 =),

S5 A 294 E NOX-G13 % NOX-G142 o]9] F=&Ao W A|d#AW 715 (in vitro function) 7]
5o Aa/AAE 5 AdATH (ICxh : 4.7 WA 6.0 nM, T 20 A; AFIY 75 oAo g gk T2EZLS 2]

Ale 5 %),

= 2 3y =AW (surface plasmon resonance measurement) A3 dolgoA FF I}
= A% 22 259-16-0029] FEULEI = FT3IF ~EHX Aol 1) 20 HSAIFEULEE=Y 1) wE
QEE=RS A2 FFIHEC O FdE AF Wskss zAslth (259-H6-002-R13, 259-H6-002-R24,
259-H6-002-R36°] i3] ElH). = 12¢] JeEld WA SgxE T =AM (surface plasmon resonance
measurement) 23 dolg oA ZFFIIE At EAF 259-H6-002R13 ¢ FEULE =9 =3k ~EH XA Ao A Y
74 1 e 27 20 USAIFEUE=Y U e 2 wEHSEHER XS ST e woh
e Ag 185S 2ttt (259-H6-002-R13, 259-H6-002-R13_R24, 259-H6-002-R13_R36 % 259-H6-002-
R13_R24_R36°] sl vepbd). o]&dt a3 AgdAW 75 oJAlol¥ (in vitro functional assay)olA 23
o A E 259-H6-002, 259-H6-002-R13 2 259-H6-002-R13-R24-R36o A %= YEIWTE, (& 16, TEEZTLS A4
o 5 3x).

100 veEbd W ZE=

%
ﬁ:‘

A7t AAlel 6o e whe} o], SRkt AR ~ujelAvE NOX-G13 B NOX-G149] ZAAsHs e 54w
oAtk (= 19 % 20).

1.3 Cg 351 AF Ak (Type C glucagon binding nucleic acids)

F7I2, AY ¥ BE 372 A% RE|E(glucagon binding motif)E 34 &&= F71Y 5/l FF92 A
S FASII o] EYddA CE ("type C)olEtE s, o]5S dEMY FHZ HHH -t A
o}AlolH(direct pull-down binding assays) D/EE Az AAZH  E-tbE oMo (comparative

competition pull-down assay)Z ©]&3to] E43tt (= 7 & 8).

[0

B EHAE 39 9= ¥ =AW (surface plasmon resonance measurement) A3 T|o]E ol A
771 A% 242 NOX-Gllstabi2 AME3F 7] 27 dSAFEUdLE=9 7] wEUog =g F3te F37})

A7 2 QE=ERS] XF2 % 29 B 30A-Bel yERHlom, AHAld 1.3 ¥ &3t
= ERECA, 7] ) ES ARSI G TobAl(5T R AHOIE), € = AEY 5 REFAFO|E
A& oeAl(5 BeXadolE), U v+ (5 ExX2~do]E), d6 + 27 HSA-ToleAal(5 B2
°olE), dC & 2" HSA-AIHYE (S EreX2delE), dA & 2 HSA-ob=A(5" B 2dolE), dT & 2

HESA-E (5 R AFolE), 53], ZF7F2 A 4 NOX-Gllstabi9] 2 5, 7, 15, 16, 19, 20, 21,
22, 23, 24, 25, 26, 27, 46 = 48 SIAAM ] N 2" HISAIREHLE =S FEUHLHERS A3 2F
WAskgI . (X254 % 25B). & 260] ®W ZERE
=AM (surface plasmon resonance measurement)ol] &3] A ¥ NOX-Gllstabi2, NOX-G11-D07, NOX-G11-D16,
0X-G11-D19, NOX-G11-D21 ¥ NOX-G11-D222] ZA3¥=+A (binding curves)S YEFITE.

okl
of -

X
37
o
=
=
fz
)
oft
o
i
i
L
™
ﬂ,
ol
[o
I
=
et
tlo

=
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% 1A 8 o e o] Adse oS dva gu 2 ddd U Egele] B Uyel me WS
°] PRI ; A PAEe] Biel AT A UL 2e

o

AN 2: gt 9 2vjodnie] $4 9 fEA 5

Boubgo] siatEAbeS ERH(Ad-RNA #4F T d-DNA WEE d-RNA &4 2 AujolAvE el (1-RNA
AR = |-DNA W8 E [-RNA @R 335 39 olvl B3 7] (standard exocyclic amine protecting groups)
= Z'= 2 TBDMS RNA 2 DNA ¥ 2~¥2v|t}o] E (phosphoramidite) 33’ (Damha % Ogilvie, 1993)S °o]&
3+ ABI 394 ¥4 7](Applied Biosystems, Foster City, CA, USA) & a1A-A $+A W (solid-phase synthesis) <
2 AAEIT D- 2 L- A wi¥lE b= rANN-Bz)-, rC(Ac)-, rG(N-ibu)-, ¥ rU-XZ2¥gtv|tlo]E Q] RNA
BE(part) 58 AF&3sta D- 2 L- A #191E 2= rA(N-Bz)-, rC(Ac)-, rG(N-ibuw)-, F rU-E2=¥gtv|t}o]
Eo] RNA HH(part) & AHE3ISlY. BE XX tho] EE2 3| AH(ChemGenes, Wilmington, MA)olA )3}
Aok, A4 2L EH3ZI  FAH(deprotection) Foll, PEH B AddAnEL A A7)G %Y (Gel
electrophoresis)® A3},

~

2.2 HhtE g Bl Wy

A7) 29 AWEL EFE 3] o}¥l B E7|(standard exocyclic amine protecting groups)E 2zt: 2 ‘TBDMS
RNAZL  DNA ¥ ev|tio] E(phosphoramidite) 3}’ (Damha 3! Ogilvie, 1993)& ©]-&3% 100 /37
(Amersham Biosciences; General Electric Healthcare, Freiburg)® iLA]-* $AIH (solid-phase synthesis)
o7 AAkEAY. 1-rA(N-Bz)-, 1-rC(N-Ac)-, 1-rG(N-ibu)-, 1-rU-, 1-dA(N-Bz)-, 1-dC(N-Ac)-, 1-dG(N-ibu)-
2 -dT- EAZgutpo]EELS 3 A ChemGenes, Wilmington, MA)OlA FJ3FHtE. 5 —olu|:=—HE 7]
(amino-modifier): 3]AF(American International Chemicals Inc. Framingham, MA, USA)ollA TF43stct. A7)
H ¥ (unmodified) H& 5 -oF]%=7](Amino)-#H 3 E (modified) 23 AME] 342 I-riboA, 1-riboC, I-
riboG, l-riboU, 1-2° deoxyA, 1-2° deoxyC, 1-2° deoxyG, or 1-2° deoxyT Ztz} W3 ® CPG 3= =7] 1000 A
(Link Technology, Glasgow, UK)Z Z4HFelity. RNA 2 DNA X~ ¥ 2hut}o] E(phosphoramidite)o] A &A
S 3 (AlelEF 2 15 ®), 0.3 M oMHEYUE" F WAEHEZDE (benzylthiotetrazole; CMS-
Chemicals, Abingdon, UK) % 2 Z&o] 7/ ofAEUER = 0.2 M EAXTu|tfo]lE oS /\]-4‘3—;}0311} AF
3}-74-3 Alo]Z (oxidation-capping cycle)o] AMEEUTE. S aFEd o= TS A F7H4Q %
uj 2 A= 3JAH(Biosolve, Valkenswaard, NL)ollA] F+d3lth. Adjo] A= DNT-ON A= 1, @R 53}
g

2l

%o, Source 15RPC B ¥ (Amersham)S ©]-&38 o|H](preparative) RP-HPLC(Wincott F. &. 1995)< &3
HQAch. 5 DMI-71% 80% ZAbe @ AAX ATl 30%). 5 o} =¥ H (aminomodified) 230l 2
of tiaiA=, 5 MT-7]% 80% ZAFS R AALATHAZNA 90&). A&FAo =2, F84 2 M NaOAc &5 7}
sl A7) 2yoAdvE 5 K A AE2e~ 9(Millipore, Bedford, MA)S ©o]&3 elA-#5 o7
(tangential-flow filtration) o & =¥ itt.

2.3 PEG3} W& (PEGylation)

AA W A (in vivo)ollA 2=do|Am e 84 AF AlZH(plasma residence time)S AGAI7]7] $3kod,
7] =9 AW E 40 kDa Eeloldd =2 F (PEG) 719 5 -detel Ff AAIZ T

PEG3} Whe-& 913k (PEGE} whe o] A149l 7lee #3538 &4 Al 1306 38255 3}ar), 47

AAE 5 -olnx WHMIE A3 AW (5 -amino modified Spiegelmer)® E(2.5 ml), DMF(5 ml) @ <=
A5 ml; FAM -1 588 [7 gl, 54 [3.54 g], AAF [2.26 m1] 2 IM NaOH [343 ml]E &§3ta &8 718t
o 1 LA HE S B 1M GAe R pli=8. 42 HASAH e EFE] &AHT.
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A7) 2vjoAn golo] pHE 1 M NaOHeZ 8.42 HAeth. 2¥]al, 40 kDa PEG-NHS o ~H| =
(Nektar Therapeutics, Huntsville, AL)E Hu] $&o] 75-85%° =E3l=S 0.25 T2 6 F-i(portions)
2w 3084 37CoA H7FeA Tk, A7) wke EEE-9o] pHiE PEG-NHS ol ~HZ H7} o 1 M NaOHZE 8-8.5%
FAES 33l

A7) s EFES 4 ml $Eok(urea) EA(B M), 4 ml &FN B(5F 0.1 M EZAE IR oFAH
o|E)e} Eitabar, 15%3F 95C= 7Fdatqlth. Lelal 7] PEGshE 23jol| A& oM EUE™ AR (¢
B; &5 C: oHNEYEZ F 0.1 M EFodd Ry olAH o) E)S o]&3Fo] Source 15RPC ¥l %W (Amersham) &

2 RP-HPLCE AASATE. 2] PEGE 5% &% CZ, PEGE 2o A= 10-15% 45 CE §FAIH.
95% o] TEUPLLE )& e 5 £EEL 35AA 3 M NaOAC 40 ml19} E3tsl3ict. A7) PEGSIE =
o Ar = e -F% 7 (tangential-flow filtration; 5 K A A=Z==Z 9~ 9 (Millipore,Bedford,
MA)S o] &) o2 gdsiint.

AA 3: SFIHE e Ag Ao SH(E-th olAlolH)

TS fete], 2RI A% AAES D-FE YU B E(nucleotides) 2 TAAE YERH
(aptamers) HE+ FFU2E=(nucleotides)® TFAH 239 (spiegelmers) HE|S AT, SEMY
(aptamers)d] 238 B p-ojmxatoz FAE v oEIE 7t d- ZFIE(biotinylated human d-
2o A (spiegelmers)e] ZAgd EAL [-ofuito g FAE HeEIS 2zF |-

1

glucagon )S FYE Tt
1 -glucagon)< 33}t

F7F<(biotinylated human

3.1 AH #F-t}% oM o]"H(Direct pull-down assay)

AEIHES [x—SZP]—EX] ATP(Hartmann Analytic, Braunschweig, S9)& o]&3te] T4 Z¢wEUoE =
Z1Y4Al (polynucleotide kinase; Invitrogen, Karlsruhe, Z¥)ol| 23] 5 XEAWo]E FEX|3}F AT, 3o A
W 5-ZFo A D- YAEE = 27 ofdlndl AVE T4 EZYFEULEE 7lUAl(polynucleotide kinase;
Invitrogen, Karlsruhe, )2 Ao AW E AL FAE AT, BA SEPHE Eold ®ALE2S 200,000
WA 800,000 cpm/pmole]dtt. WA (denaturation) ® A A(renaturation)$(1" 94T, ice/H0)o TAE 3
AFS el ES HAdg k=9l (20 mM Tris-HC1 pH 7.4; 137 mM NaCl; 5 mM KCl; 1 mM MgCl,; 1 mM CaCls;

0.1% [w/voll Tween-20, 0.1% [w/voll CHAPS) Follx wekgt wx=o nle®lst QI3 d- E= |-=F7k
(glucagon) @ As=olA FFol| =steF 2-6A17HsF 37TollA 100-700 pM  FX=olx  wiFE ATt AE&
dFde Ated ZelaE &7] £ uAHE EYA(natrix) EHOR A JEYEY F4E AAE] ¢
&t 100pg /ml €17F €3 4459 (human serum albumin; Sigma-Aldrich, Steinheim, &%) % 10pg /ml &%

=)

RNA (Ambion, Austin, V]=H)E H7}3gdct. vl ®lsl QA7 d- SF 72 (glucagon) 9 &% HAE 0.64 nM WA
10pM o2 FA3ta, vwst A7t 1- FF7+2(glucagon) 2] %E HYE= 0.32 oM WA 5 08 FASI ; 2
HhS Byul= 50p] k. veEst SR 2 AA-H| o' E SRS B Adg gEdo R on-H

J3H(pre-equilibrated) @ AAEE 4pl 1 s wEIHI olVt=22~ JAH(High Capacity Neutravidin
Agarose particles, Thermo Scientific, Rockford, USA)Ael AZIAIZTE. A7) s € T

o] ©
H = =
(thermomixer ) Al Z}7fe] X2 20%7F @8 HHZ fAST. 2A4stE PAle2 desds Egstan A4
3 A AHS ulzl T Mgy o)l A7) (scintillation counter)® A#3}etgE. A7) Agte] wE S v oH
3 FFIE wx0 wEt FEEHY L g (dissociation constants)E 1:1 dslRow FAHLE AT EY

o] 4] F(software algorithms)S ©]83Fe] A= ATHGRAFIT; Erithacus Software; Surrey 9=7).

3.2 2FIket Agt Ak AdstE 93 AAA E-th-e oMo H (Competitive pull-down assay for_ ranking of
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glucagon binding nucleic acids)

= |ast7] 9ste], AR L3t oA
o] (competitive ranking assay)ol AT, 7] A4S fleto] dF 7t B 2R e B &
oA E WAoo R XS] FHx), 4 257 A dEH e A Ade] dig g
(reference) & A|-FstHt, WA 2L AAIYAH o, 1.5p1 2 s wEHHY ol7t22~ AAH(High Capacity
Neutravidin Agarose particles, Thermo Scientific, Rockford, USA)Jeol A3t = HAA glo] Alx F,
A Hrks v ews FEIFE tiste] oF 5-10% AFHS HERE dstelA 50 EE 100l AEE
FAHOE 37CAAN nds}t FFIk2d wjekativt. k] WA @ AAE H]- JX]Q(non—labeled) OLEP”i
s
J

ol flo
X
o fi
=3

[

o] Al (aptamer Var1ants)aa AE oz 54 e 3 3y 29
FAIES o] FE(AE 59 50, 500, E 5000 nM)i HA7berdnk. WA 2 Qg v-zx 9
2] o] A EZﬂ(Splegelmer derivatives) 55 XAE iz &4 2vdAn e 3 B3 A (parallel
o]

~
o]
o
=]
—_
o
o
D
—_—
(0]
[N
~

binding reactions)S T3t =H 1, 10, ¥ 100 nM =2 H7Is . AlgdE A7) AAELS 58 A o
st A7) "z 8 iy AR, A, o8 A EA wEkA v 4% 4l A AT

& z

Al g ol Fe e wi A An: Jlg AT S 249wl

2¢ EEBAZ AFd 5 9 el A 4% 24 B g
71 3]

A3 100%= M E 3t (setting) 433tk T).

A(binding curve)<]

3.3 st A Meng =AHS 9t AAH F-tfe oM o]H(Competitive pull-down assay_for_determination

of affinity and selectivity)

AAA Md3} o] Aol (competitive ranking assay)oll F7HH oz, AAZAH E-t}E o]Ao]H (Competitive
pull-down assay)%® =57+ A3 Aike] ske A<(affinity constants)E 4317 st FP =AU
A7l BAE fste d-2F7hE GEb e AT AnE MAME R g st (Y] Hx), A7igk bie &
< txEH(reference) & AT, WA H AARA Foll, TAE hx8& Hil(labeled reference
nucleic acid) @ 0.128 WX 2000nM ®Y =2 5uf 3|4 thekslt =9 AR A5 = (competitor molecules)
o
=

2 - 4 AZHgr 37Tl 0.1 = 0.2 ml AgE 9= 0}01]"1 o] v o'l FFIEH Zo] wikeked
. AdeE gy sE= A (competitor) o] THE W FEOIA AR EAE tERE EH oF 5 - 10%9]
HFAZHEE FASES djof gt F=A AL D] At FrE SAHS] flete], Akl AW wAd 9
AAYE H-% 7\] (non-labeled) $tEb™ Wol|A|(aptamer variants)E2 7 A AH(competitors)® A|-&3dhaL

E

(unmodified) Hi= PEGE} FHS 2o de] tsix® Al g ATt o2 ofAe] HEHoR, A= ”01
=9 H-8]2 83l ZF 72 (non-biotinylated glucagon)i AEIY e Ay An AgS 9J3le] H|LES

—“irSLrE
Ul ol ot M

F7+(biotinylated glucagon)¥ AAAATE. AY7t, 257t 2% 2Fo| A HeiAd(selectivity) S
euist 712y AAs= QI SFI-FA -’“E]‘:(human glucagon-like peptide-1; GLP-1) % SF 2=~
o&A-dudE=7 ZYHEE (glucose-dependent insulinotropic polypeptide; GIP) OS2 FA}SIRATE. 1.5
1 3A% FEHY o7z~ wjEZ 2~ (High Capacity Neutravidin Agarose matrlx) ol H e '8l SFI
2 Aste S 1A, MFH 2 Al F=(scintillation counting)’\]ﬂ o, (Y& ) AgE 23| Am Q]
sk M-S (normalized percentage)s 638t A F&kol diste] Fratqlty. Aol sigldsE
P E AZE o] (GraFit Software)E #-&3}o] AT},

AN 4: 2271 A A d A o] HlopFo} =X (Biacore measurement of glucagon-binding spiegelmers

4.1. vlojFo} oJAe] H](Biacore assay setup)

v 2 ®l3} 217k L-FF 72 (Biotinylated human L-glucagon; glucagon;s—AEEAc-AEEAc-biotin, BACHEMeA] HEA¢

Hog A 2992)S  FF 0.4EDC (l-ethyl-3-(3-dimethylaminopropyl) carbodiimide) 1:1 &3%t&E (GE,
BR-1000-50) % 0.IM NHS (53 N-hydroxysuccinimide; GE, BR-1000-50)< o]&3}e] &4 FEH|Y
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(soluble neutravidin; Sigma Aldrich, Germany)® &% 1A 3}(covalent immobilization)HOo=E A|Z% 7}

2EAMEs dAEd-95 AA FH {carboxymethylated(2Fe]: CM) dextran—coated sensor chip} Aol 1743}k
AT, Hdd AA FH Ao EE f5 A E(reference flow cell)S ¥ ¥l (biotin) & &3} t}.

17} (General kinetic evaluation)

H
o

FFIIE A% A9 AMES 1000V AR o 2 AEsl) ~E EE(stock concentration)® ol ®a)A]7]aL
Fex = duwdly] 2 ~W(snap)olA] 30x% %J 95C= 7t4dsta, #dA &3] &9 (homogenous dissolved
solution)& &RlIst7] flste] W o= YZFA AT,

gt mf/fH<4= (Kinetic parameters) B &l2]4t<=(dissociation constants)ES % 9= (running buffer)s
8]4gk 1000, 500, 250, 125, 62.5, 31.25, 15.63, 7.8, 3.9, 1.95, 0.98 ¥ 0 nM T== U] ~ujo]dn
FAHo R Wrtetgitt. BE AFelA, A7l EAEE 0ul/wY FxolA 240 A 360 =9 IF A7E
(association time) F 240 WA 360 %<] sg] A]7H(dissociation time)S Folste= IIAE wHo|(Kinject
command) & ©]-&3ke] 37TCelA FA3ATE. 7] oJAlo]HS o]F Hluslal(double referenced), FC1 & (&
H¥: blocked) ¥W WZRT(surface control; 7i7] 3o Ave] W3 r]jok)ow AFst, €4
(analyte) gl ¥#e] &Fd FAME(injection) & €59 ZpA|e] ¥ 7]oJ%E(bulk contribution)® 24
ack. AT (K dHolgt ¥4 2@ AAE Wey due]E (modified Langmuir 1:1 stoichiometric

fitting algorithm)& ©]&3le] AZE9o](BlAevaluation 3.1.1 software; BIACORE AB, Uppsala, Sweden)®
Tt

2

C o i

A3

s KD)e delgt &4 92 AL ag%® RI
stoichiometric fitting algorithm) ¥ % o]& Al9=(mass transport coefficient; kt = 1 x 10’ [RU/M=s]}
S 2= % o]F H7PH(mass transfer evaluation)& ©]83}e] AZEo](BlAevaluation 3.1.1 software;

BIACORE AB, Uppsala, Sweden)® S=3J3}ith. Z3+= kd thH] ka [1/Mxs]= F=3FA T}

o
rr

HEH Ld3u8F (modified Langmuir 1:1

4.3. ZF9-A% 2y Ao MedS FHstr] $st AAA wlofmol o Alo]H (Competitive Biacore

H] 9 €13} <17t ZF 72 (biotinylated human glucagon)® LA 3}(Immobilization)E A7]3 ule} o] =33}
Aok, X AyoAmE uA4E FEE (7] 125 nM) AR (competitor) FE RO EA B A AR}

(no competitor)® ¥ EEe  (2000-1000-500-250-0 nM) thkst ZFFE7+2 o f8 HE =(glucagon
related free peptides; 4%, =F7F2, SAIZEH(oxytomodulin), GLP-1 (7-37), GLP-2(1-33), GIP %
Prepro-VIP (81-122)9} o], AT, AAA(hZE;control) §lo] 1A L-2F7123 25t 29
dAME 100%= 435ttt 2vodAnE 3712 =5 #AHE FE|=S(related peptides; 74 AAF HAE
. competitor peptides)®t 3§ FAISIE Ao, nAstd FF7 ITE iiﬂ"ﬂ’"‘ﬂ (Spiegelmer
association)‘: FeA AAAe Aol @At (2000 nM A AR HEI =0 et vk UEld) A
o}, FAF 360 %9 wWkS f-UE(response units; [RUDE =A3ta, thEa (=100%) S & ﬂ“ﬂ-c}” %35}
At

Al 5: SFIhE Agt A9 An| o SFEIT-FE AP A




[0785]

[0786]

[0787]

[0788]

[0789]

[0790]

[0791]

[0792]

[0793]

ZIHSd 10-2014-0083039

= M L(NCBI accession NM_000160)2 pCR3.1 #E](Invitrogen)® ZF=Z4(cloning)3dlte] A3, FIH
H) 2] (serum—free medium, UltraCHO, Lonza) ‘g4 #l¥sles A58 CH0O MEXE SF7t 784 Egh=2v=
(glucagon receptor plasmid)@ ZGA7|1 tAAo = 7 MIES AuE 2 (geneticin)dl 93 A=
A3kl

A AFEHEES Hst, SF9 FEAE ¢ = CHoO AIX2E 4 - 6 x 10/9(wel )9 WEZ 96 A Zgo]
E(well plate) Aol Zuo|®(plated)A]7]aL 100 units/ml HAYAH, 100ug /ml 2EFEnfo]Al = (.5
mg/ml AMEAS &-F3t= UltraCHO wixelA 37C 2 5% CO, 3dlollA sF&dr B<F wjeksigr. A=

(stimulation) 20% o,  IBMX(3-isobutyl-l-methylxanthine) €4S 1 nM HEE5E & FH7letgt.

A28 &M (stimulation solutions; SFIIE + TLdt o] AdeaAm)S E38N(Hank's balanced
salt solution (HBSS) + 1 mg/ml BSA)OIA AZ&FGaL 37CoIA 3083+ walgiey. Alxol 7} wiz ol
BUXE 1mM H& =2 H789.

A= 9sle], wiAE A Eo|A AASIL A=E &Y (stimulation solutions; EF7H2 + 2¥oAH)S A
ZVstdeh. 37TColA 3087 Bt
Applied Biosystems)®] T4l &3
of m} cAMP = (content) S4&

Lo, A7) fH4S AAGL AEES 7]E(CAMP—SCTGGHTM System Kkit;
-2k M (lysis-buffer)o Al &A AT}, ol 7| EE FHAe] AAIUE
$3te] ARSI

AN 6: FEIE AT A9 An o o3 GIP-fX cAMP A A&y

i

Of

S5 A3 AyoAnEoe] FFEI)E =71 ZYFE = (glucagon-dependent insulinotropic
polypeptide; GIP)9] #&S Xust 4= Qe AJHE 2AGEHY] Ysle], @HE ME (RINMSF rat insuloma
cells, ATCC; CRL-11605)Z 1 x 10/9¢] W=z 96 9 Zeo|E (AX wWIE 22, #7g vfeh)o] Zgog
(plated)A1Z7]a2  10% $-Eie} &3, 100 units/m | ~2EdEnlo]al S -3 RPMI1640
izl A 37C, 5% (0, Z7  shllA  sEEer Wikt A= 208 Aol IBMX(3-isobutyl-1-

methylxanthin) €4S 1 mMe HFFL7l U5 Hr7belict.

i

A,
-
11
W
SE
—
o
o
—
oQ
~
E

A8 g (stimulation solutions; GIP + t4¥3k =
solution (HBSS) + 1 mg/ml BSA)ollA #|Z3}A L 37Cel
s 1ol HF 522 HUIsT.

o An)E  EgHEd(Hank's balanced salt
s Ak, Aol H7F w2 del,  IBMX

A2L 9leke], WX
t}. 37ColA 30&

Biosystems)2] A3
cAMP s+ (content)

it

A Eo A AASE =g &N (stimulation solutions; GIP + =¥ AH)S H71&kS
) A7) NS AAGT AEES 7)E(AWP-Screen System kit; Applied
Ql gal-4FN(lysis-buffer)ol A &3MAIHT. olgfst 71EE FFAY XAU&o whe}
< Y3k ARE3EelT.

u{u =
=)

o

2,

=

2

=2

%

&

AN 7: 227 AF A9 A Hday &4

r:i

FF7F2 A7 A (glucagon precursor)E°] 8 A|¢l(chain), =, MY (Glicentin), T AE - Zg3)
E]= (Glicentin-related polypeptide; GRPP), SAIEX S (oxyntomodulin; OXY/OXM), &F7}= (glucagon)
FF7FE-FAF AE = (glucagon-like peptide 1; GLP-1), &F7}2-A} HWEI= (glucagon-like peptide 1;

GLP-1[7-371), Z2F7F2-AF HE = (glucagon-like peptide 1; GLP-1[7-36]) % ZSF7}2-FAF HE=
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(glucagon-like peptide 2; GLP-2)= Addt} (&= 21 Fx). W3F, BLAST-FAM(search) 2% FFIL-2)FEA]
-olFdE=H ZFHE = (glucose-dependent insulinotropic polypeptide; GIP) @ FF7l A9 #d FE=

(glucagon sequence related peptides)@A ¥ FNE]=(intestinal peptide PHV-42, Prepro-vasoactive
intestinal peptide / Prepro-VIP [81-122])% TdHT. A ZF7I2 23 A4k £2 {dE &9, &4
™ 257-E1-6xR-001, 257-E1-7xR-037, 257-E1-6xR-030-5" -PEG (NOX-G15o. =% A1) % 257-E1-7xR-037-5" -
PEG (NOX-G16L. 2% #]A)} @ BE ZFFJF Ast Ak B4 {(259-H6-002-R13-5" -PEG (NOX-Gl3o. 2% X|H)
2 259-H6-014-R12/23/35-5" -PEG (NOX-Gl4°o.2%= X&) - A&A](Selectivity) S AAA Ag ojAo] EujE
H (competitive binding assay format) o2 F8]l8 IFF7FL(free glucagon), SAEREY (oxyntomodulin)
GLP-1 [7-37], GLP-2 [1-33]1, GIP¥} H|nlsle] ZAstar  ZF-tbE o] Alo]H (pull-down assays; Ao 3 Fx)
W/EE Hlofzol AW (B1acore measurement ; AAldl 4 FZF)OS 2 Prepro-VIP[81-122]3} w®]ulsle] A o}
Ak, AZ-7]9k ofAlo]H (Cell-based assays; 2Ald 5 2 6)oz AY FFII2 A Ik Bxlo] FFEIE,
SAEREY, GLP-1 % GIPY g 43S gRlst=dl AME-stelTt.

E-th2 ofAlo]H (pull-down assays; Alel 3 #F) L/%& Hlofsol 54 (Biacore measurement)olA], A
3 9 BY STk AF At —‘?"Z}t FF7 2 SAEREH digh dde A3ES UElon Ao
ol dlo] W (cell-based assay)olA], BF7E-F% ®atk olyg} SAEREA-FE cAP A4S Asfstdet. oy
3 A3 A= FFIE C—‘j‘*q(termlnus)O A3 2 BY 372 2F A Exle] SF Ik st Aol
deAolA] grke As on g, FIFE E-#d FE|=E (glucagon sequence-related peptides) GLP-
1 [7-37], GLP-2 [1-33] ¥ Prepro—VIP [81-122] 52 AE ¥ BE ZF7 23 ik B2l 9sle] AA =X
T ¥UT. ERAIE, BY 57 A% Ak A1 259-H6-002-R13-5" -PEG (NOX-GI3o.2% #|%) 9 259-

H6-014-R12/23/35-5" -PEG (NOX-Gl4C. 2% AH)ES GIPo] st AL ez AZ7|4F o] Adlo]H (cell-
based assay)oll A, GIP % cAMP AL A3 (= 18, 19, 20).

A 8: SFIE A¥ AvoAno 13 9 2% IA FuW FTE HF A W3 vA= 9

4

8.1. = F7ket A% Aol NOX-G15 o] 19 A i F= 49 mddxo] e mA= 93

Ala] vl

1 BALB/cPh5-28 20-24g AlTolA Felsta A A 15 S¢ iF =S lA ARl

4

= F/E dolgd uEh(Lee, Wang et al. 2011), 1 & A T, DM)ES 2EFNEZXEZ
(streptozotocin, ¢Fo]. STZ)S Ald Al 35 Aol HxZ F=AH100 mg/kg AF) 2 AlF AJZ 25 Ao 23
2 FAH80mg/kg AF)std] FEsHTE. 1 & Fxw Z AP (diabetes phenotype) E5E& 13517 sk, A
2 X5 FF(fasting glucose levels) B AFS HA4UW uds APH (intraperitoneal glucose
tolerance test, <Fe] ipGTT) 3} Aol ZA3F3TE. 27] AF(initial body weight)d} H]ILA] >25% A5 7+
2E Ad 5% 2 HA dF I=Y F(fasting blood glucose level) 200 mg/dL ©]3} i 500mg/dL ©]

R

b5 AR AR (AR -95 &) Aol 25413 S AAAZA

Al 7F xto%

-95 % 714 @4 Ex=(basal plasma glucose) 54

-90 £: NOX-G15 (1 mg/kg % 10 mg/kg) =+ SF7F12 8A A A (glucagon receptor antagonist; des—
His-Glu-2F7h2) 9] B0 FAHi.p, 2 mg/kg D 4 mg/kg) HiE B (L0 FARE).

-5 % 849 34
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o
M
kel
H
ol
Lo

B0 FAHG .p.) (2 g/kg)

e
e
ofy
b
f
oft

N

2

20

Mo
gk
ol
H
k1
ol

i

2

40

70 <

Mo
gk
ol
H
i
ofl

i

2

100 #: 9% =29 =4

/\E]’—] Ax

STZ-HA| w}9-2% 2.5 A)RF A2 104 $of 7|4 x5 FFo] 300 mg/dl WA 400 mg/dL HAE YER=
At dsE 714 2% FF(elevated basal glucose)s YWEMITH. XEW i.p. FAF 208 Fol, 9
T2 HA-HXT (vehicle-treated group) & 7F& =2 FAE YRt A dl=T (positive contro
Doz AbgH HEl= $=8x AdA (peptidic receptor antagonist; Dallas- Yang Shen et al. 2004)‘:“
F-5kA A (glucose challenge) Aol 8% Fojugolr LET s=WA fadds Ue s
& 94 F(vehicle group)Bth @& I (peak) S UEWT. EE 23 o An -Eroﬂiléln:_ oA E(vehlc e

group) Rt} w2 I F(peak)d] EX=T FFS YENNY. FAsd ade 2ydAay HXx oA Al wE
d =X (curve for blood glucose over time, °Fo] AUC)SIolA FroH oz e ddS ekt (= 23).

8.2. = FIker AJ 2vjo v NOX-GI5 o] 2% XA P w8 43 wdoxo] o] mA= d3F

ol7ke] 2 & A Y H(late-stage type 2 diabetes mellitus, °Fo] DM2) ¥7] A4S wulslr] 9)slo],
o]-fF% H]TF mh$-~(diet-induced obese mice)E A &H ZEAEZEANOZT X X7MsdCHLuo, Quan et
l.

al. 1998; Strowski, Li et al. 2004).

RERL

7 BALB/cv}9-25 20-24g AlFAA FhsF Y. 1Ed A (Insulin resistance)S 105:37+e] 1A 2] o]
(high-fat diet, ¢¥o] HFD)Z H%3lqtt. F71zes 8 F HFD %o, 4A Fo&7o STZ (100mg/kg A=)
S 27] DM2 ARehs Bwelr] flste] i B-ME 75 HA( partial B-cell failure)E F=3817] 91384

o5ttt (Baribault 2010).

e dA ¥y $F(fasting glucose levels) % AFS SAHd ] s, % x93 $F(blood
ucose level) 200 mg/dL ©]3} T+ 300mg/dL o] A3 FEL AL, FASHA, HFDAl= &3t =~
AEZEAN FAF 157 A3 kg F3F A (weight profile)S YERNA E3 nlS-A~E58 A9 HAT).

49 FU ) EHE 48 SIS

i

nhg-25S A3 AR A(ARE: -120 /) 2.541%F F9F AT
A7} ]

120 714 8% L (basal plasma glucose) A

-90 & NOX-G15 (1 mg/kg % 10 mg/kg) = SF7h2 584 A (glucagon receptor antagonist; des-

His —Glu-227F) o] B2y AL .p, 4 me/kg ) EE 3 (H,0 FARE).

M
gt
oft
B\Y
o

)

0 #:

ke

1
o0
1o
e
oy
=

FAH.p.) (2 g/kg)

5
M Mo
et e
off  ofy
ISR
oo
ol oft
A
o o
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(e]
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N
]
k
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i
o
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100 #: 8% =9 =74

120 #: 8% X9 =74

A8 Ay}

DM2 v}9-225= 2.5 AIZF A2 3144 Fofl V1A E2Ed £F0] 170 mg/dL HAE YelE 45d 714 x=29 &
“+(elevated basal glucose)< YEFITE. I i.p. FA} 408 Fo, 7 FFEL DA-HX T (vehicle-
treated group) & 7F& =2 FXE YePth. A dlEZT (positive control)o® AL4H HE= 84 2
84 (peptidic receptor antagonist; Dallas-Yang, Shen et al., 2004)= 97 @& ¥=9 5= 2 HU

2148 42d3st(normalization) dAS Yellth. =
TR 8l AFAERT SE A (peak) o] X5
ek, Aed mdk avedvl AR @A A7
oko] AUC)SFOIA Sodom whe ool Lpeit) (& 2

E 2ydAay Fo #E52 @A (vehicle group) H =
T = 9w A53 A4S (normalization) A4S U

o LrJrE g M (curve for blood glucose over time,

8.3. = FIker AJ Avjo v NOX-G16 °] 13 A P w8 3 wdoxo] sl mA= 3k

2% v

T BALB/cv19-2~5 20-24g AlFolA Tt A3 A7

—_
N
e
off

o

oY TF FASF A AT,

A TAE diolgol wak(Lee, Wang et al. 2011), 1 & A HxH(efo], DMDE A~EJFERER
(streptozotocin, 9Fo]. STZ)S A& Al 35 o HZ2Z FAH100 mg/kg A=) = AlF A Z 25 Ao 23
2 FAH80mg/kg AF)ete] Fwstgh. 1 8 Jaw Z3# 3 (diabetes phenotype) E5S FHelstr] ste], 4
2 Ex FF(fasting glucose levels) E AFTE HZW WIS AFH (intraperitoneal glucose
tolerance test, ¢Fo] ipGIT) &5 Aol =AH&HTE. 27] A=(initial body weight)d} B]LA] >25% A= 7+
2E AY 55 2 42 dF ¥4 =5 (fasting blood glucose level) 200 mg/dL ©]3} B3 500mg/dL o] 4+
A FEE Atk AR 200t w922 AHE A5Gl

A 7F: ]
-480 & Alg AA

125 & 714 8% E=F(basal plasma glucose) A

-120 & NOX-G16 (0.1 mg/ke = 1 mg/kg) ¢ E7 FAF = =4 (0.9 % AA3=).

-5 & d9 54 (2o wte] a3

0 &: x99 i.p. FAF (2 g/kg)
15 & 99 54
SRS
45 & 99 =4
60+ 49 574
90+ 49 =74

_97_



[0849]

[0850]

[0851]

[0852]

ZIHSd 10-2014-0083039

ipGIT = 1, 3 2 744 =3},

28 Az

STZ-H A whg-22= 2 AIZE A2 3bA S 714 R 0] 300 mg/dl WA 400 mg/dL He1E WERE 2

A A5E V1A EEY FF(elevated basal glucose)S YENAT. E%9 i.p. FAF 208 3o, g9 &

T2 @A-H AT (vehicle-treated group) & 7F ¥ FAE YEWY. EE Adody FoFER @

T (vehicle group) HT} W& 3T (peak)2 TET FFS YElAU. AEd a3% 1 mg/kg 27 AH X

oA Azrell wrE d9 F M (curve for blood glucose over time, 2Fo] AUC)BFOlA fFoZog e oo
(e}

LERTE (52 27). o] NOX-G169] wHnd Fofd o& I Zstasrt 7d ol fA7be S yehlaL
Y &H] T2 (endocrine hormones) %= 718} A& 32 B2 (signaling substances) 3 o]E9] & zﬂ,] AF
(up-) Ex= 39 =4 (downregulation)ol] <3+ A3 oA wa F3(overruling effect)”} JEI}IA &8
olu| g,

9g A, NOX-G16 & A2 4AIZF Fo] TGt F7F 241 Fo AT, AfolAlx FAAA}
(Fibroblast growth factor 21, FGF-21) &(9xH HAo] Z7ld)o] RE Ay An FojtoA F94
o7 Ao, ol NOX-G169] HHERo7) 7] 2AH 71 ool f3 aFE S F USS U5

=

o Ho i o

=

k1
N2

1
(g
~

Glucagon binding nucleic acid molcules of Type A

Compounds nt. Sequence; 5'->3' Comp PD(APM) | PD(SPM) CHO GR
(APH) K [mM] | K [nM] | IC.,[nM]
257-A1-001 47 ECAETGdTG} BATGEGAGEECT AGGT GEAAGGRR IETSA_dGCAGTsﬁ < 143
257-D4-001 47 GCACTGdTEG}_PTC’C‘PGuGﬁAT'T&;P}CCPAT\,TERdGCAGTGC <<
257-F4-001 47 GCM.‘TGHIT GRRATGEERAGEECTAGGET GSA@_GGE}ICTGP_AI-’:CAGTGC <
257-B3-001 47 WTMEMTGSGAGEMMGEEA? GG }TL]'GASLTAGTGC <=
257-D3-001 47 GCACT. CGAA_B_IE—:m-_\.\.aCTP-_GSTCG@AEGP}TCTU;#JTAGI‘GC <<
257-E4 47 GCAGTGdCEAEATGGGh_GGCTBG GITGGRRAGGRRATCTER dTCACTGC = 124
257-E1-001 47 GCAETGGEGE}} TGGGAC—G“CTAE’“TGGAAGGP_BTCIGRHCT}\CTGC = 137 179 500-1000
257-C4-001 47 GCATT}\{*T _D_A'EGCC.—CCGuTPGSI”QGAP_C\MP:ILIG&JGTMTGC <<
257-C1-001 47 GCGCTGdGCAM‘ TGEEAGEECTAR GT'“S?‘}C:3}TL.TGRHGCAGTGC <
257-H2-001 47 DCECCT-QCEA‘AATPEEAGGGETAG GTEEA}EC—AAICTEPJ;TCGGCGC <
nt.: number of mucleotides: any of G, C, T and A is a 2*-desoxyribonucleotide;
APM: aptamer; SPM: Spiegelmer

nuclectides edged by represents a glucagon-binding motif

Fig. 1

Comp({APM): Moleculesof the indicated sequence were tested as aptamers (D-nucleic acid) inpull-down competition binding assay vs. 237-E1-001
asreference

=: similar binding affinity as 257-E1-001; <: weaker binding affinity than 257-E1-001; << much weaker bindmg affinify than 257-E1-001
PD(APM): Dissociation constant Kp of aptamers (D-nucleic acid), molecules of the indicated sequence were measured as aptamers (D-nucleic acid)
m pull-down assay using direct binding to biotmylated D-glucagon or competiion with non-biotinylated D-glucagon;

PD(SPM): Dissociation constant Kp of Spiegelmers (L-nucleic acid). molecules of the indicated sequence were measured as aptamers (D-nucleic
acid) m pull-down assay using direct binding to biotinylated L-glucagon or competition with non-biotnyiated L-glucagon;

CHO_GR: Half maximal mhibitory concentration (IC50), moleculesof the indicated sequence were tested as Spiegelmers with CHO cells stably
transfected with the human ghicagon receptor to inhibit glicagon induced cAMP formation;
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Glucagon binding nucleic acid molecules of Type A:257-E1-001 and derivatives thereof
Compound nt. Seguence: 5'->3' Comp (APM)
257-E1-001 |47 GCAGTGOEEAAR TGEEAGEECTAGGT GEAAEEAA T TEAGCTACTGC =
257-E1-002 |45 CAGTGOCCARAT CECAGCECTAGGTCGARGCARTCT GAGCTACTG <
257-E1-003 GAGTGdESP}}_TGGEBEESCTBEGTH GR <
257-E1-004 43 AGTGd:—GP}MGGGP_%&TTASGT%F—}_G <
257-E1-005 |41 GTGHEEAAATAEGAGEECTAGETEEAAREAATCTGAGCTAC <

nt.:mumber of nucleondes; iy of G, C. T and A s 2 2"-desoxyribonucleotide;

nucleotides edzed by represents a glucagon-binding motif:

Comp(APM): Dissociation constant K, of aptamers (D-nucleic acid), moleouies of the indicated sequence were measured as aptamers (D-nucleic
acid) inpull-down competition binding assay vs. 257-E1-001as reference

=: similar binding affinity as reference;<: weaker binding affinity than reference;

APM : aptamer

Fig. 24

k1
:
x

Glucagon binding nucleic acid molecules of Type A:257-E1-001 and derivatives thereof

Compound nt. Sequence: 5’->3° Comp Biacore( CHO GR
(5PM) SPM) ICey
Ko | R omw | MM
257-E1-001 47 GCAGTGd?qE}ATES GEECTAGCTEERAGERRTC TEAHCTACTGC 187
257-E1-R9-001 47 GCAGTGdG!El}'},TGGGBEGSTTP,EST[?EAG\SSJATCISP,G)'CTACT‘GC +
47 GCABTGdGG&}ATGrGGB_GGGCTAGGTGG z ’%A}_TCTGFE}CTM TGC 33.5
47 GCABTGd%P}}_‘EGGGArSGGCTP_GGIGGM GGRATCT GF_G)-CTM TGC +
47 GCAGT‘GdGE@}}_'E GEEAGrEECTAGETEEARGEAATCT SAE‘CTAC TGC +
47 GCAGTGdGE@}LTGGC{AGSGCTBJGTGG]:BAGGAETCIGBE‘CTMTEC 64
47 GCABTGdGSA@AT@SGAGGGCTRGGTGGArAmTCIGﬂﬂ CTACTGC 111
47 GCAGI‘BC*?.}RAATEIC{EAG%CTASGTSGII—AC{:BATCTGT-,q(fTACTGC 18.7%
47 GCASTGdSSAAATGG&lC”GCTASGTGGr}:;‘_—SGE—‘ATCTGﬂ.dC'[‘ACTGC 48.8%%
257-E1-R15/28/30-001 47 GCAETGdGEEEP_'EGrGGPEQECIP_EG'EGErT-_"‘P_SG}}_'ECTGP_GlCTA.CTGC 20%*
257-E1-R13/29/30-001 47 GCAGTGd%AAATGGEr:GGGCTB_C—GT%rlrbﬁGi‘-_A’ECTG?—‘ElCTA.CTGC 35%*
257-EX-R15/18/29/30- 47 GCAGTGdGGPEATErGGPIGCGCTASGTG P_"‘F-_GGP}_TCIGP_G#CTMTGC =
0oL
a7 GCAETGdS:m’[ErEGArGr?ECTWGGIEE:ArS_C.:AAI L'T’\jr“_dCTAﬂTGC 6. 4kxE 4.82 2.8-3:1

Fig. 2B
nt.: number of nucleotides
nucleotides edged by represents a glucagon-bmding motf:
mmy of G and rA is 2 ribenncleotide; ay of G, C, T and A iz 3 2" -desexyribonucleotida;

Comp(SPM): Moleculesof the indicated sequence were tested as Spiegelmers (L-micleic acid) in pull-down competition binding assay vs. 237-E1-

001, vs. 1529-001%, 257-EL-R1528/30-001%*, or vs. 257-E1-6xR-001# % #as reference, wherem for some melecules thedissociation constant
(Kp)was determinsd

+better binding affinity than reference =similar binding affinity than reference

Biacore(SPM): Dissociation constant Kp of Spiegelmers (L-micleic acid), molecules of the indicated sequence were tested as Spiegelmers (L-
nucleic acid) measured as surface plasmon resonance on Biacors using direct binding to biotmylated L-giucagon

CHO_GR: Half maximal inhibitory concentration (IC50), molecules of the indicated sequence wers tested as Spiegelmers with CHO cells stably
transfectad with the human glicagon receptor to inhibit ghicagon induced cAMP formation:

SPM: Spiegelmer

_99_



Glucagon binding nucleic acid molecules of Tyvpe A:257-E1-6xR-001 and derivatives thereof

Compound nt. Sequence: 5°->3" Comp Biacere CHO GR
(SPM) (SPM) | IC:; [nM]
¥ [oM] | K [oM]

47 | GCAGTGHGrGREATGrGEArGrGECTAGETGErAPAGGARTCTGAGCTACTGC 6.4 4.82 2.8-3.1
GAGTGHErGARATGr GEAr BrG 8.4
43 AGTGHErGARATGrGEArGrGE T AGEIGEr ArRGGAATCT GAGCTACT 139
45 | GGGTGHErCARATArGGArGroGCTAGGTGErAr AGCAATC TGAGICTACCE <
45 CoeTeAE-CaRR TAGETEErAr AGGARTC TGAEICTACGE 10
257-E1-6xR-007 GGGCGHGLEARA TG GEAr GrEGC TAGET GErAr AGGAATC TGABCTGECC <
257-E1-6xR-008 | 45 | GCGCGYErGARATEr GEAr BrEGTTAGETGErAr AGGARTCTGARICTGLGE =
15 | GGGCOUELBARATArGEArGrEGCTAGRT GG rArABCAATC TGAGICCGCCE 7.8 4,91 2E
1-6xR-010 | 45 | GCGCGOBrGARATGrGGAr GrEGC TAGETEErAr AGGARTC TGAGICCGEGT 5.9 3.3

nt.: number of nucleotides

any of rG and rA is a ribonucleotide;

Comp{SPM): Moleculss of the indicated sequence we

nucleotides edged by represents a glucagon-binding moti

reference 257-E1-6:R-001. wherem for some molecules thedissociation constant (Kp)was determined

imilar binding affinity as reference <: weaker binding affinity than reference

any of G, €, T and A is'2 2'-desonyribouucleotide; SPM: Spiegelmer
ere tested as Spiegelmers (L-nucieic acid) 1n pull-dovwn competition binding assay vs.

Biacore(SPM): Dissociation constant Kp of Spiegelmers (L-mucleic acid), molecules of the indicated sequence were tested as Spregelmers (L-
nucleic acid) measured as surface plasmon resonance on Biacore using direct binding to biotinviated L-giucagon
CHO_GR: Half maximal inhibitory concentration (IC50), molecules of the indicated sequence were tested as Spiegelmers with CHO cells stably
transfected with the human ghicagon receptor to inhibit ghicagon induced cAMP formation;

=R

Fig. 3a

Glucagon binding nucleic acid molecules of Type A:257-E1-6xR-00] and derivatives thereof

Compound nt. Sequence: 5'-»3' Comp
(SEM)
K [nM]
257-E1-6xR-001 | 47 | GCAGTGHGrEALATErGGArGrEECTAGETEGArAEEANTCTEAGCTACTSC =
257-E1-6¥R-011 | 45 GGEOCHGz GARA TG GEAr GrEEC TAGET GErAr AEGAATC IEAGICGECCC 5
45 GCGeCHG-EARA TCr GEA GrEEC TAGET GErAr AEGAATCTEASICGECGC =
45 | GAGCCHGrGRAATGrGERrCrGGCTAGETGETAr AGGARTCTCACICCECTC =
45 | GABCCOErGARATG-GRAZGEG LGELATCTEAGCEECTE <
45 GAGTGEGr GAAR TGr GEATGr ArAGERATCTEAGICCACTC <
45 CCCTCOCrCARA TG CEAr CrGECTAGGT GO rAr AGGARTCTCAGICCACGE 6.2
45 GAGTOGGrGRRR TG CEAr GrGEC TAGET GG rArAGGARTCTGAGICGACTC <
257-E1-6xR-013 | 45 GCGTCHGrGARA TGr GEAr GrGECTAGET GETAr ARGARTC TGLG|CGACGT =

nt.. number ofnucleotides

any of

SPM. Spiegelmer

Comp(SPM): Molscules of the indicated sequence wers tested as Spiegelmers (L-nucleic acid) inpull-down competition binding assayvs. reference

257-E1-6xR-001

G md 1A is 2 ribonuclectide;

nucleotides edged by represents a glucagon-binding motf:
my of G, C, T and A is 2 2°-desoxyribonuclectide;

Fig. 3B
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=: similar binding affinity as reference +better binding affinity than reference < weaker binding affinity than reference
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Glucagon binding nucleic acid molecules of Type A:257-E1-6xR-001 and derivatives thereof
Compound nt, Sequence; 5'->3' Comp Biacore CHO GR
(5PM) {SEM) TCsp [nM]
K [oM] | Ex [oM]

47 GCAG‘TGdGrG?-}_?-_’EC GGA:GL‘GSCT_'}EGTGGL‘A_I—'_EGS}_TL'IGAQC‘I‘ACTGC 6.4% 4.82 2.8-31

257-E1-6xR-018 43 GGCGEErGARAT GrEGA B rEECTAGGTE Gr ArAGEAATCTGAGCCGTC 7.7% 3.69 2.0-3.6
43 CGECGHErEARAT G T \.u:a_rz-_esa_z_'l'msr-_etcc;cs 6.3%

257-E1-6xR-025 41 GCGd" rGRARATGrGEAr Gr GECTAGETGErA Y .-_JGAB_.’-‘_TC'IGAG|CCGC B.9% 4.61 2.97

257-E1-6xR-030 33 GCO{GrGRAATGr GEATErGECTAGET GEr ArACEARTC TEAFCEE 9.6% 5.02 1.6-4.6

257-E1-§xR-031 39 CGEErEARATG GEATE X GECTAGEI GEr Ar ACCARTC TEAGCCE <

257-E1-6xR-032 37 GOErGRAATGGEAr Gx GECTAGE TGErA-AGGART CT GAGICT <

257-E1-6xR-033 35 GE-GaRATErGEATG -GG TAGET GErArACGARTC TEAGC <

257-E1-7xR-023 45 GCGCGdLr GRRLTGr GGAr GrEGCTRAGEr TEGrArA GEARTCT E*:CGCGC 4. 4%

257-E1-TxR-037 38 GCE*'“CQ}}TurC-\J,.uPGG\."TA\.uPT_ rREGRATCTE. ulCGC 5.6%% 1.88 1.7-2.5

nt.: number of nuclzotides nucleotides edged by represents a glucagon-binding motf:

any of 1. 1A and 1T is 2 ibonudleotide; myof G, C, T and A is 2 2" -desoxynibonucleotide; SPM: Spiegelmer

Comp(SPM): Molecules of the indicated sequence were tested as Spiegelmers (L-nucieic acid) in pull-down competition binding assay vs. 257-E1-
6xR-001% or 257-E1-TxR-037%* as reference, wherein for some melecules thedissociation constant (Kp)was determined
=: similar binding affinity as reference +better binding affinity than reference <: weaker binding affinity than reference
Biacore(SPM): Dhssociation constant Kp of Spiegelmers (L-micleic acid), molecules of the indicated sequence were tested as Spiegelmers (L-
nucleic acid) measured as surface plasmon resonance on Biacore uﬁng direct binding to biotmylated L-glucagon
CHO_GR: Half maximal inhibitory concentration (IC50), molecules of the indicated sequence were tested as Spiegelmers with CHO cells stably
transfected with the human ghucagon receptor to inhibit ghicagon induced cAMP formation:

Fig. 3c

Er4

Glucagon binding nucleic acid molecules of Type B

Compound nt. Sequence: 5'->37 Comp (APM) FD (APM) CHO GR
K [nM] | IC.,[nM]

258-D5-001 50 CGMTCGAQ‘-C.;E-"’GGTT CTARAGGTTCEGTTGEAT CAlC‘l’CGABTCG £«
258-H6-001 50 CGBLTCGAdS""é}'-},EETTEGT;}}SGTTEEGTTSEETT@ TCGAGTCG = 33 300-400
259-B7-001 50 CGMTCGWUJP)}EIGIT-JFTAT;GFITL/CPTI "GrTTCﬁlCTCGASTCG <
259-B3-001 50 CGAC'I‘CGA.G‘A;.—G"" TGTIGETARRGETTC aGTT%nITCAlCTCGMTCG <<

50 CGACTCH EGGRGRAGETTGETARAGATTCGGETT GG?—.TTCAlCTCGAGTCG <<

50 CGGC’[‘CGA{*— ARRCGETTGETARAGETTCEGTIGEATTCR IC'I‘CGAGTCG =

50 CGACTCGAE‘ATE}}}I}—T]’"”"B}}J}GTE GGTTGG TT.AAICTCG,’-\{;FCG <<

48 CG.—JGTCGP_'d}‘— —BLGE I"GGIA—A—C—‘TITCGGTAGGP_ICTGlCGMGAGE—‘_CG <<

43 CGAE—.TC&P_ﬂA—"' -ALGETTGETA-AG TTTCGSTT’“GnTE’Tal""’_CGA,_n.CG < 130

nt.: number ofnucieotides; APM: aptamer
otides edged by represents a glucagon-bmding motif;

of G, C, T and A isa 2 -desoxvribonucl eotide;
Cnmp(ﬂ’\[} Molecules of the indicated sequence were measured as aptamers (D-nucleic acid) in pull-down competition binding assay vs. 239-
H6-001
=: similar binding affinity as 259-H6-001; <: weaker binding affinity than 259-H6-001; <<:nmuch weaker bindmg affinity than 250-H6-001
PD(APM): Dissociation constant Ep of aptamers (D-nucleic acid). molecules of the indicated sequence were measured as aptamers (D-nucleic acid)
in pull-down assay using direct binding to biotmylated D-glucagon or competition with non-biotinylated D-glucagon;
CHO_GR: Half maximal inhibitory concentration (IC‘-(U molecules of the indicated sequence were tested as Spiegelmers with CHO cells stably
transfected with the human glucagon receptor to inhibit ghicagon induced cANP formation:

Fig. 4
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Glucagon binding nucleic acid molecules of Type B: 2359-H6-001 and derivatives thereof

Compound nt. | Sequence: 5'->3' Comp | FD Biacore CHO GR

g S (5PM) | TCsq [mM)
B [nM] K [nM]

259-H6-00X 50 CGACTCGAd};’ZGB}AGGTTGETP}}.GEITCGGTT&S}!IICPJCTCGAGTCG = 33 300-400

259-HE-002 48 ACTCEAHL’:—G_Z}_AEGI‘TGGT}}.AEC—‘I‘TCGGTIC—"—G}.TTCAICTCGA.GT = 57 12.3 176

259-HE-005 44 GTCGAdJl_E"““ AAGGT TGETARAGGTICGGTIGEATI CRICTCGAC =

259-HE-003 4z TCGAGREGARAGETT GETARAGET TCGEI TEEAT ICACTCEA <

259-H6-004 33 GAH.KESP}}.SC’IT&EIAPAG”TICGGTTGGATICE]CTC <

255-HE-006 45 ACTCGAHP_GGA—E;SGTI‘ESIAM—‘_EGT'ECGGI IGGAITCAJC'PCGAG'I' <<

259-H6-007 45 ACTCGAﬁ:{GP}a}_GGTTQE A PEGIICGBTTGGP_ITCAICTCGMT <<

255-He-008 44 ACT ’CGA—A;’.'-STTGETA—MSGTTCGGTTGGATT{'AJC'I‘CGAG'P <

nt.: number of nucizotides; APAI: aptamer SPM: Spiegeimer

nucleotides edged by represents a glucagon-bmding motif,
myof G, C, T and A iza 2'-desexyribonucl cotide;
Comp(APM): Molecules of the indicated sequence were measured as aptamers (D-nuclzic acid) in pull-dovwn competition binding assay vs.
references 259-H6-001 and 259-H6-002, respectively
=: similar binding affinity as reference; < wealer binding affinity than reference; <=-muchweaker binding affmity than reference;
PD(APM): Dissociation constant Ep of aptamers (D-nucleic acid), melecules of the indicated sequence were measured as aptamers (D-mucleic acd)
in pull-down assay using direct binding to biotmviated D-glucagon or competition with non-biotinyviated D-glucagon:
Biacore(SPM): Dissociation constant Kp of Spiegelmers (L-micleic acid), molecules of the indicated sequence were tested as Spiegelmers (L-
nucleic acid) measured as surface plasmon resonance on Biacore using direct binding to biotmylated L-glucagon
CHO_GR: Half maximal inhibitory concentration (IC50), molecules of the indicated sequence were tested as Spregelmers with CHO cells stably
transfected with the human ghicagon receptor to inhibit ghicagon induced cAMP formation:

Fig. 3

|y
— 5‘7652
Glucagon binding nucleic acid molecules of Type B: 259-H6-002 and derivatives thereof
Compund nt. Sequence: 5'->3' PD Biacore CHO GR
(AFM) (SPM) ICsq [nM]
¥ [oM] K [nM]

259-H6-002 46 ACTCGADRGCAAAGETTEETARAGET TCCET TEGAT TCRICTCGAGT 57 12.3 176
259-HE-002-R13 45 ACTCGAHRGERRrAGET IGGTLALGETIC GETIEGATT CCTCEAGT E) 1.8 12.5
259-H6-002-R24 16 | ACTCGAGEGGEELGGTIGGIARET GGTIICGETIGGATT CHCTCGAGT 3.8
259-H6-002-R36 46 ACTCGAGRGEARACETT GETAR LG GT TCEET IEEAr UTCHC TCGAGT
259-H6-D02-R13/24 46 | ACTCOAMRGEAArLGET TGGTLRRrEETT COETIGRAT ICE|CTCOAGT y
259-H6-002-R13/36 46 AD‘[‘CGM{PEEAAH,GGTISGTAPAGETTCGGTTGSArUIE:."‘,|CTCGAET 1.8
259-He-002-R24/ 38 46 AC‘TCGA.q..";.C—G A LGETTGETARAr GETICGE! IGGA:UTCZ-“.]CTCGAGT 7.6
29 He o= 1 ACCARTAGGITGGIARATGETTCOGTTGEARTTT 0.3
Sicisiiac 4§ | ACTCGAGREGRRrEGGT IGGTARR rEGTT CGGITGEAUTCECTCGAGT z
nt.: mumber of nuclzotides APM: aptamer SPML: Spiegelmer
nucleotides edged by represents a glucagon-binding monf,
any of G, C. T and A 12 2"-desoxynibonucl sotide; any of 1G, FA and 1U 152 nbonucleotde;

PD(APM): Dissociation constant Ep of aptamers (D-nucleic acid). molecules of the indicated sequence were measured as aptamers (D-nucleic acid)
in pull-down assay using direct binding to biotmyiated D-glucagon or competition with non-biotinviated D-glucagon:

Biacore(SPM): Dissociation constant Kp of Spisgeimers (L-mucleic acid), molecules of the indicated sequences were tested as Spiegelmers (1-
nucieic acid) measured as surface plasmon resonance on Biacors using direct binding to biotmylated L-glucagon

CHO_GR: Half maximal inhibitory concentration (IC30), moiecules of the indicated sequence were tested as Spiegeimers with CHO cells stably
transfected with the human ghicagon receptor to inhibit glucagon induced cAMP formation;

Fig. 6A
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Glucagon binding nucleic acid molecules of Type B: 259-H6-002 and derivatives thereof

Compound nt. Sequence: 5'->3" Comp FD Biacore CHO GR

(AFM) (APM) (5P IC:,[nM]
K, [nM] K [nM]

2593-H6-002 48 ACTCGFdPE—GAP}EGTTGCT&}.?EGTTC.:GTI‘C—GDTTCAICTCGAET 57 2.3 176

253-H&-002-R13 i€ ACTH GERArAGGTTEETARRGETICGETIGEATI CRCTCGAGT = 9 b2l 12.5

259-H6-005-R1i2 44 GT! LG5 ;-";;EGI'I'EGT}HL:GTTCGGTTGGA‘[TCEICTCGAC +

253-H&-003-R12 44 TTC LGGRATREGTT .}"T}})ECTTEGSTTEC;TTCPJCTCGM <

259-H6-010-R12 44 TGC RGERATrAGCETTG IPH_SGTTCGGFTESP_TTCP.ICTCGCA =

253-H6-011-R12 44 GGC BEGRATAGET. ”—STP}_QC“G‘TICGGITG\’..’ETT"nICTCGCC <

253-Hé& -R12 4 GGC‘C.’-\E%AEGAP GTT&'EI‘AP_AGGTICGGTTEGATTCFA.}CTGGCC —

nt.- number of nucleotdes APM: aptamer SPM: Spiegelmer

nucleotides edged by represents a glucagon-bmding motif:
ay of G, C, T and A is 2" -desoxyribonucleotide;

any of rA isatibonucleotide;

Comp{APM): Molecules of the indicated sequence were measured as aptamers (D-nucleic acid) inpull-down compstition binding assay vs.

reference 259-H6-002-R13

=: sitniiar binding affinity as refersnce +:better binding affinity than reference

PD(APM): Dissociation constant Kp of aptamers (D-nucleic acid), molecules of the indicated sequence wers measured as aptamers (D-nucleic acid)

<: weaker binding affinitv than refarence

in puil-down assay using direct binding to biotlylated D-ghucagon or competition with non-biotinyiated D-ghicagon:
Biacore{SPM): Dissociation constant Kp of Spiegelmers (L-mcleic acid), molecules of the indicated sequence were tested as Spiegelmers (L-
nucleic acid) measured as surface plasmon resonance on Biacore using direct binding to biotinylated L-glucagon
CHO_GR: Half maximal inhibitorv concentration (IC30), molecules of the mdicated sequence were tested as Spiegelmers with CHO cells stably
transfacted with the human ghicagon receptor to inhibit ghicagon induced cAMP formation;

H6c

k1

Fig.

6B

Glucagon binding nucleic acid molecules of Type B: 259-H6-002 and derivatives thereof

Cempound nt. Seguence: 57->3" Comp FD Biacore CHO GR

(APM) (APM) {SpMy IC:; [nM]
B [nM] B [mM]

259-H6-002 46 ACTCGAGRGEAR REETTGETARAGET TCEET TGEAT TCACTCGAGT 57 X2 176

259-H6-013-R12 44 CCGCACRGGART ACETT GETARRGCT ICGGT TCCAT TCHCTLCET <

259-He-014-R12 44 GCCGAdAGG}}:AGGIT&’EIA}}EGIICGGTTEGPJTC_E TCGGC & 10 1.07 7-19

259-H6-015-R12 44 CTCGAL*J‘CZ‘"“’P"TT%TM_B_GGTICGSTTG’E;TT"A]CTCGAG =

259-He-016-R12 435 CTC&&.dAGuA’l:BﬁGTTC-STE}_AGGTT GETTGE ATT._nlCTCGAGT <

259-Hg- 44 | GCCGAGREEAArAGETIGETARArGGTICGETIGEATUTCAICTCGGE 0.72 4-3

R12/23/35

259-H6-014- 22 | GecCARGEARFACCTTGETARA» GETTCErGITEEARUTCEA|CTCGGE 0.545

R12/23/29/35/38

nt.: number of nucizotides APM: aptamer SPM: Spiegelmer

nucieotides edged by represents a glucagon-bmding mouf;
any of G, C, T and A isz 2"-desoxyribonucl sotide;

any of 1G, RA and +17 is aribonucleotide;

Comp(APM): Molecules of the mdicated sequence were measured as aptamers (D-nucleic acid) inpull-down competition binding assay vs.

reference 259-HG-002-R13

=: similar binding affinity as referance =:better binding affinity than reference

PD({APM): Dissociation constant Kp of aptamers {D-nucleic acid), molecules of the indicated sequence were measured as aptamers (D-nucleic acd)

<: weaker binding affmity than reference

n pull-down assav usmg direct binding to biotmylated D-glucagon or competiion with non-biotimyiated D-glucagon;
Biacore{SPM): Dissociation constant Kp of Spiegelmers (L-mucleic acid). molecules of the indicated sequence were tested as Spiegelmers (L-
nucieic acid) measured as surface plasmon resonance on Biacore using direct binding to biotinylated L- giucagon
CHO_GR: Half maximal inhibitory concenfration (IC50), molecules of the imdicated sequence were tested as Spiegelmers with CHO cells stably
transfectsd with the human ghicagon receptor to inhibit ghicagon induced cAMP formation:

EH7

Glucagon binding nucleic acid molecules of Type C

Fig.

6C

Compound nt. Seguence: 5'->3' Comp (APM) PD (APM)
B [mM]

258-D4-001 46 CGGCWAJ‘“" SETAGGTARGTTTC] HGGAIHMGGTC@IT}}_CP_CG = 3500

258-HI-001 46 CGTCCT.BJGP‘T—.G-“L—_‘:C'[ LAGTTTCGGTIGGATCTAGGATAGITAGCACG & 266

nt.: nmumber ofnuclzotides : aptamer
nucleotides edged by repre:em:s 4 glucagon-bmding motif;
any of G, C. T and A isa 2"-dasoxyribonucl sotide;

Cnmp(AP,\l), Molecules of the indicated sequence were measured as aptamers (D-nucleic acid) inpull-down competition binding assay vs. 258-

D4-001
=:similar binding affmity as 258-D4-001: +

better binding affinity than 258-D4-001;
PD[-!P’\E] Dissociation constant Kp of aptamers (D-nucleic acid). molecules of the indicated sequence were measured as aptamers (D-nucleic aaw

in puil-down assavusing direct bindng to biotinviated D-giucagon or competition with non-biotinyvlated D-ghicagon

Fig. 7
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k1
N2
(o'}

Further glucagon binding nucleic acid molecules of Type C

Compounds nt. Sequence: 5'-23' Comp PR CHO GR

(APM) (APM) TCsq [nM]
B [nM]

GLU-13-25- 48 C)S'UGUdUGGGUAGI—JJ GCACCUGCGAUTCGCUARMARG 'GdCMMG =

A3-001

GLU-13-25- 52 CGACGUGUGUGEEUAGAUGCACCT BC GAUUCECUAR A AET GCJCACACGUCE ¥ 400

BE3-002

GLU-13-25- 54 CJ\GACGUGUdUGGGUAG.‘;U GCACCUGCGAUTCGCUARLIALTG dCACACGUCUG F 20

R3-003

(= NOX-

GllstabiZ)

nt.: number of nuclectides APM: aptamer

nucleotides edged by represents a glucagon-binding motf:

anyof G, C, U and A 1z a ribenucleotide;

Comp({APM): Molecules of the indicated sequence were measured as aptamers (D-nucleic acid) inpull-down competition binding assay vs. GLU-
18-23-A3-001

=: similar binding affinity as GLU-18-25-A3; +: better binding affinity than GLU-18-25-A3;

P, Dissociation constant Kp of aptamers (D-nucleic acid). molecules of the indicated sequence were measured as aptamers (D-nudeic add)
in pull-down assayusing direct bindmg to biotmylated D-glucagon or competition with non-biotimylated D-glucagon

CHO_GR: Half maximal inhibitorv concentration (IC50), molecules of the indicated sequence wers tested as Spiggelmers with CHO cells stably
transfected with the human glucagonreceptor to mhibit glucagon mnduced cAMP formation;

Fig. §

k1
N2
©

non-labeled Spiegelmers (competitors)

100
G —m— 257-E1-001,
Kdcomp = 186 nid
Binding of ===4=--= 257-E1-R15,
labeled Kdcomp = 33,3
Splege!mer, — —& - 257-E1-R29,
normalized [%] Kdcomp =61 nkd
55 — 3 = 257-E1-6xR-001,
o e Kdeomp = 8,7 nk
£q4 40
T o
cC
@3
':,L-, 20
1] T

0,01 0.1 1 10 100 1000 10000
non-labeled Spiegelmer

Fig.9
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450
e e 253 HEDOZRAS
=
&,
L2 =
=
=
2 250-HE-002-R24
hn]
= 258-HB002-R36
o
&
= 25a.HE D02
-]
buffer
-0
-200 1] 20 40 E00 200 000
time [s]
K. Kqg Kn
[1/M*s] [1/s] [nM]
259-H6-002 {reference) 8.73E+04  1.07E-03 123
259-HE-002R13 2268405 4.01E04 177
259-HE-002R24 321E405 122803 3.80
259-HE-002R36 1776405 9.02E04 510
Fig. 10
W11
., 4o
=
E 300
W
=
C
=3
3
c 100
(e}
@
i}
(]
L.
Am 1 10 200 3000 400 SO0 GO0 700 8O0
time [s]
k [1M*s] SE(k [1Ms]) k,[1/s] SE(k [1s]) K,[nM]
NOX-G13 5 goE+05 TA0E+04  1.04E-03  1.29E-05 1.83
Fig. 11
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Hi2
1600
1400 T,
T 250-HB-002-R13_R24_ R
5 tem \_“_“—%DHB—UEE—R‘\S_R%I
x
=000
4
£ 280 HE.D0Z-R13_R3E
3 800 ‘
= ——H—‘——tﬁQ-HB-DCQ-FHS
Qa0 260 HE-002-R24_R36
o
w
200
o
T —=— 250 HB-002
g bufier
200
-200 o mo an0 B0 800 41000
time [s]
Ka Ky Ko
[IM*s]  [1is]  [nM]
259-H6-002 5256404 1.1BE03 127
259-H6-002R13 (reference) 2.65E+05 B.BAE-04 3.33
259-HB-002R13_R24 4.42E+05 6.54E-04  1.48
259-HB8-002R15_R36 3.53E+05 6.40E-04 1.82
259-HE8-002R13_R24 R36 5.57E+05 4.45E-04 0.758
259-He6-002R24 R36 2.56E+05 1.94E-03 7.5
Fig. 12
Hi3
— 1R00
=
o
— 1200
72
=
S o
@
@ s
o
@0
[45]
e
KT/ 100 200 300 400 &0 BOD FO0 @O0
time [g]
K [1M's] SE(K [1M'S]) k [1/s] SE(K,[1s]) K,[nM]
NOX-GH 557405 ~ 272E+03 445604  2.08E-06 0798
Fig. 13
Hi4
3
i)
250
@,
@ 20
=
140
=]
© 100
(72}
C a0
(®]
O g
)
E -50
-100 o 100 200 300 400 A00 B00
time [s]
K [UM"s] SE(k [UM's]) k [1/s] SE(k,[1/s]) K,[nM]
NOX-G15 4.65E+04 0.21E+02 1.80E-04 3.20E-06 3.87

Fig. 14
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EHIS
— G00
)
0r 00
N
Al ann
T
3
@ 0
2
o 100
?
o 0
—
100 n 100 200 300 400 a00
time [s]
K [1M's] SE(k,[1M's]) Kk [1/s] SE(k,[1is]) K,[nM]
NOX-G16  1.48E+05 2 11E+03 244E-04  8.86E-06 1.65
Fig. 15
w16
Spiegelmers
Normalized & 259.H6002
:‘rt\nn:intsfwell B 259-H6 002-R13
[%] & 759.H6 002-R13-R24 R36
=
=
3 50
=
[=]
(1]
k=
* 0
0.1 1 10 100 1000 10000
Spiégéimér [nMj B
Fig.16
w17
Normalized
cAMP
amounts/well A& MNOX-G15
[%]
B HOK-G16
=
=
=
<
-]
E
N 504
E
e
€
0 G
0.01 0.1 1 10 100
Spiegelmer [nM]
Fig.17
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EHI8
cAMP
[pmoliweil]
e » 759.-H6-002
# 259HE-002-R13-PEG
& 257-E1-001
T 151
3
% == 20 n GIP wio SPM
< 101
(=]
°
g
5 < NOGIP
0 T v 7 )
1 10 100 1000 10000
Spiegelmer [nM]
Fig.18
EH19a

CNOX-G13) =125 n
R evaluation after 360s injection

. + 2u competitar peptde A

normalized response [%]

&”‘\
&
C(NCX-G14)=125 nM
R evaluztion after 360s injection
o1 150 ) + 2l competitar peptide ]
= L {
2
g
¢
E
=
=
g

Fig 194
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EH19

C(NOX-G15) = 125 n
RU evaluation after 3605 injection

L o 21N competitor peptids

normalized response [ ]

CNOR-G16) = 125 nk
RU evaluation after 360s injection

L 21 competitor peptide

normalized response [%]

Ee
&
00
(\O
Fig 19B
—
EH20a
Glucose-dependent
Gluocagon insulineotropic polypeptide
(GIR)
Compound Comp (SPM) |[Biacore CHO GR Comp Biacore RIN-m5F
K [nM] (SEM) IC:; [nM] (SEM) (SEM) IC:o [nM]

5.4% = - n.g.w n.c.

4.2% 2 n.c.®
257-E1-6XR-030-5"~PEG (NOX-G15) FaiskN = 3.4 n.c. >300
257-E1-TxR-037-5' -PEG (MOX-G1§) S.5wax * 2.4 n.c. 300
258-H6-002-R13-5' —PEG (NOX-G13) & 4.7 # ~60
259-HE-014-R12/23/35-5'-PEG (NOX-G14) o H:H =

Comp(SPM): Spiegelmers (L-nucleic acid) were testedinpull-down competition binding assayvs. non-biotinylated peptides*_ orvs.reference
molecules 257-E1-6xR-030#*and 257-E1-TxR-03 T ** respectively, wherein for some molecules thedissociation constant (Kp) was determined
Biacore{SPM): Spiegeimers (L-nucleic acid) were tested on Biacore using binding to biotinvlated L-glucagon that 1s competed by an excess
of non-biotmylated glucagon or GIP

CHO_GR: Half maximal inhibitory concentration (IC50, Spiegelmers (L-nucleic acid) were tested with CHO cells stably transfected with
the human glucagon recepter to mhibit glucagon induced cAMP formation

RIN-m5F- Spiegelmers were tested with RIN-m3F cells to inhibit GIP-induced cAMP formation

n.¢.: no competition of Spiegelmer binding to biotinylated L-glucagonin competition pull-dewm assay oron Biacors

=1 Spiegelmers show the same affinity to non-biotinylated conpetitor peptide as to non-biotinylated glucagon on Biacore

Fig.20a
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F1

k1
N
S

P Vi £
Glucagon-like peptide-1 GLP-2 Oxyntomodulin :_nrte)epsioma?_ﬂ';:ptlj_v:e
ee-1) (020 (Prepro VIF) [31-122]
Biacore| . Biacore
Compound Comp Biacore CHO GR.., 5 Biacore | CHO GR 5 CHO CR.
s | (sm | SO | BPO | Tiepg | ro o | P s
257-E1-6xR-001 0.Ca n.c. n.C. n.c. - 4.6 M. .
257-E}-7xR~-037 n.c.
257-E1-6xR-030-5' -FEG (NOX— g, 5 n.c. " B
G15)
Ehui n.G. bl = M
)
259-H6-002-R13-5' -FEG [NOK- e e n.c S i n.c
513) - -
259-A6-014-R12/23/35-5'-FEG " Sr— n.G. = a6 _— .
{NOX-3B14)

Comp(SPM):Spiegelmers (L-micleic acid) werstested i pull-down competition binding 2ssav vs. non-biotinylated GLP-1
Biacere(SPM): Spiegelmers (L-micleic acid) weretested on Biacore using binding to biotinylated L-ghicagon that is competed by an excess
of non-biotinylated GLP-1. GLP-2. OXM, or Prepro VIP(81-122)
CHO_GR: Half maximal inhibitory conecentration (IC30), Spiegelmers (L-mucleic acid) were tested with CHO cells stably transfected with
the human glucagon receptor to inhibit oxyntomodulin mduced cAMP formation
CHO_GRipwp: Spregeimers were tested with CHO cells stably transfected with the human glucagon receptor to nhibit glucagon induced
cAMP formation whereas an excess of GLP-1 or Prepro VIP (81-122) competes with glucagon for Spiegelmer binding to abolish the
inhibition of ghicagon-induced cAMP formation
m.c.: no compstition  of Spiegelmer bindmg to biotinvlated glucagon m competition pull-down assav or on Biacors; no competition of Spiegelmer action
on gluczgon induced cAMP formarion
slmets show the same =ffinity to non-biotinylated competitor peptide as to non-biotinvlated gluczgon on Bizcore

Fig.20B

Glucagon Precursor Cleaved into the following 8 chains:

1. Glicentin

. Glicentin-related polypeptide, Short name=GREP

(3]

« Oxyntomodulin, Short name=0XY,Short name=0XM
. Glucagecn

. Glucagon—like peptide 1, Short name=GLE-1

@ b W

. Glucagon-like peptide 1(7-37), Short name=GLE-1(7-37)
7. Glucagen-like peptide 1(7-36), Short name=GLP-1(7-36)

8. Glucagen-like peptide 2, Short name=GLP-Z

Glicentin RSLODTEERSRESFSASQADPLSDPDOMNEDRRHESQETFTSDY SEYLDSRRAQDEFVOWLMNTRRNRNN TR
GRPP RSLODTEERSRSFSASQADPT.SDEDOMNED
OXY/oxM HSQGTFTSDY SKYLDSRRA-QDFVOWLMNTERNRNNTA
Glucagen HSOGTFTSDY SKYLDSRERA-QDEVOWLMNT
GLE-1 HDEFERHAFGTFTSDVSSYLEGQRA-KEFTAWLVRGRE
GLP-1({7-37) HAFGTFTSDVSSYLEGORA-KEFTAWLVEGRG
GLP-1(7-3&) HARGTFTSDVSSYLEGQAA-REFIAWLVEGR
GLP-2 HADGSF-SDEMNTILDNLAARDFINWLIQTKITD
GIF YAEGTFISDYSIAMDRTHO-ODEFVNWLLAQRGKENDWEHNITO
Intestinal peptide PHV-42/ Prepro-VIP (81-122) HADGVFTSDFSKLLGOLSA-KKYLESIMGKRVSSNISEDEVEV
Intestinal peptide PHM-27 HADGVFTSDEFSKLLGOLSA-KKYLESTM
Fig.21
H22

Glucagon speciesalignment

Human HSQGETFTSDY SKY LDSRRAQDEVOWLMNT
Rat HSQGTFTSDYSEYLDSRRAQDEFVOWIMNT
Mouse HSOGTFTSDY SKYLDSRRAQDFVOWIMNT
Squirrel Monkey HSQGTFTSDYSKYLDSRRAQDFVOWIMNT
Pig HSOGIFTSDYSKYLDSRRACDEVOWLMNT
Guinea pig HSQGTFTSDY SEYLDSRRAQOFLEWLINY
Rakbit HS0GTFTSDY SKYLDSRRAQDEVOWIMNT
Hamster HSQGTFTSDYSKYLDSRRAQDEVOWIMNT
Chinchilla H3QGTFTSDYSKHLDSRYACEFVOWLMNT
Dog HSQGTFTSDYSKY LDSRRAQDEVOWIMNT
Sheep HSQGTFTSDYSEYLUSRRAQDEVOWIMNT
Chicken HSOGTFTSDY SKYLDSRRAQDEVOWIMST
Bovine HSQGTFTSDY SEYLDSRRAQDFVOWLMNT

Fig.22
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=233

blood glucose [mg/di

EH23b

B vehicle

& des-Hisl-Glu2-GCG (2 mgikyg)
- des-Hisl-Clu2-GCG (4 mogfky)
& NOR-G15 (1 myfkg)

@ NOX-G15 (10 mo/ky)

AUCglucose
[mgldl x 100 min.]

10000+

50004

AT

AT

0
e e e M ]
50543

IO )
R X )
0N,

N

b,

+
58

by
5524250524

L)
!
c‘o‘ .‘

o,
0 (XN
e Ao
sleleleleleld]

Fig.23a

batats!

+* i

Fig.23B
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ZMH24a

=& wehicle

W des-His1-GUSGCE (4 mglka)
& NOX-G15 (1 mgikg)

& MNOX-G15 (10 mgikg)

2
?

(=
2

blood glucose [mgidl]
2 g
g

Fig.24a

EH24p

250004

A
&
[=)
?

Aucglucose
[mg/dl x 100 min]

o
]
?

Fig.24B
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EH25a
Compound Sequence: 5'->37 Ko (SEM)
{nM]
NOX-Gllstabi2 CAGACGUGUGUGGGUAGAUGCACCUGCEAUUCGCUAMAAGUGCCAGACGUCUG 8517
HOX—G11-D05 CAGADCGUGUGUGGGUAGAUGCACCUGCGAUUCGCUAAAAAGUGGCACACGUCUG BT
NOX—CG11-DO7 CAGACGATGUGUGGGUAGAUGCACCUGCGAUUCGCUAMAAAGUGCCACACGUC UG 12.2
NOX-E11-D15 CAGACGUGUGUGGGATAGAUGCACCUGCGAUUCGCUALAAAGUGCCACACGUCUG 22.0
NOX-311-D16 CAGACGUGUGUGGBUMAGAUGCACCUBCGAUUCGOUALAAAGUGCCACACBLCUG 573
MHOX-c11-D19 CAGACGUGUGUGGGUAGADTGCACCUGCGAUUCGCUAMAAAGUGCCACACGUC UG 155
NOX—G11-D20 CAGACGUGUGUGGGUAGAUMGCACCUGCEAUUCECUAALAAGUGCCACACGUCUG 28.4
MOX-E11-D21 CAGACGUGUGUGGGUAGAUGACACCUGCGAUUGCGCUAAAAMGUGCCACACGUCUG 11.2
NOX-311-D22 CAGACGUGUGUGGGUAGAUGCHACCUGCGAUUCGOUASMAAGUGCCAGACGLCUG 14.86
MOX-c11-DZ23 CAGACCGUGUGUGGGUAGAUGCAICCUGCEAUUCGCUAAAAGUGCCACACGUCUG 27.4
any of dG, dC, dT and dA isa 2*-desoxyribonucleotide; any of G, A, C and U is2 ribonuclectide;
Dissociation constant Kp of Spiegelmers was measured as surface plasmon resonance on Biacore using
direct binding to immoblized human ghucagon
SPM: Spiegeimer
Fig.25a
=25
Compound Sequence: 5->3¢ ¥o (SPM)
[nM]
NOX-Gllstabi2 CAGACGUGUGUGBGUAGAUGCACCUGCGALUCGCUAAAAAGUGCCACACGUCUG 55.7
NOX-G11-D24 CAGACGUGUGUGEGUAGAUGCACACUGCGAUUCGCUARAAAGUGCCACACGUCUG 22.5
NOX-G11-D23 CAGACGUGUGUGBEUAGAUGCACCAT GCGAULCGCUAAMAAGUGCCACACGUCUG 27.2
NOX-G11-D26 CAGACGUGUGUGBGEUAGAUGCACCUMGCGAUUCGCUAARAAGUGCCACACGUCUG 22.0
NOX-G11-D27 CAGACGUGUGUGBBUAGAUGCACCUGHCGAUUCGOUALAAGUGCCACACGUCUG 25.3
NOX-G11-D46 CAGACGUGUGUGGGUAGAUGCACCUGCGAUUCGCUAARAAGUGCCAACACGUCUG 23.9
NOX-G11-D48 CAGACGUGUGUGGGUAGAUGCACCUGCGAUUCGCUAAAAAGUGCCAGIACGUCUG 33.8

any of 4G, dC, dT and dA 15 a 2"-desoxyribonucleotide;

any of G, A, C and U isa ribonucleotide;

Dissociation constant Kp of Spisgelmers was measured as surface plasmon resonance on Biacore using

direct binding to immoblized human glucagon

SPM: Spiegslmer

Fig.258
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EH%

400
=
& 300
E’.} D21
[ D22
S 200 D18
@ poy 218
“C? 100 NOX-G11stabi2
o
& o

control
o
-100 >
-100 0 100 200 300 400 500 600
time [s]
D21 =NOX-G11-D21 D22 = NOX-G11-D22 D19=NOX-G11-D19 D16 = NOX-G11-D16

DO7 = NOX-G11-DO7

Fig.26
EW27a
Day 1
compd. dlucose
food P ip
removal
= -a. vehicle
T 9504
E’ =+ NCH-G16 (0.1 markg)
L] 450 -= NCH-G16 (1 mofka)
3
=
© 3504 5
z 3
ﬁ 2504 i:. i
t——H H——7——7T—T—T——
240 120 0 20 40 60 80 100
time [min.]
6000 , * ,
L § 1
=
2 E
8
u?n *®
5%
D
£
(="

vehicle 0.1 mglkg 1 mglkg
L ]
T 1

NOX-G16

Fig.27a
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EH27b
Day 3
comgul.  glucose
food ip in
removal
= -#- wehicle
T 550
‘g cae NOX-G16 (0.1 modkg)
S 450 - NOX-G16 (1 moykg)
8
=3
‘=390
=
o
k=3
=250 :
-2110 -1.'20 l; 2:) 4:] 6:] B:J 160
time [min.]
*
5000+ | |
E- 40004
4 E
S 30004
3o
o X
S s 20001
2
= 10004
04
vehicle 0.1 mgikg 1 mglkyg
L ]
¥ 1
NOX-G16
Fig.27B
EH27c
Day 7
compd. dlucose
food ip ip
removal
Ser - wehicle
o
Ev -&+ NOX-G16 (0.1 mofkg)
Em - MOK-G16 [1 mgikg)
™30
=
(=]
8
o 250
210 120 0 20 40 60 80 100
time [min.]
5000+ *
t {
= 40004
:E
% o 30004
=<
= X
§ 5 20004
E 10004
[LE

vehicle 0.1 mg'ky 1 mglkg
NOX-G16
Fig.27c
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EH28
Day 9
X%
t |
_ 25004 .
E  —
5 20004
=
T, 15004
w
9 1000
Ll
E 500
K]
[-5
vehicle 0.1 1
e
NOX-G16 [malkd]
Fig.28
Zr29
2‘-Deoxyribonucleotides
fite NHy
Sy

OH

2'Deoxy-guanosine 5’monophosphate 2°deoxy-thymidine 5’monophosphate

Fig. 29
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=302

Ribonuclectides

Adenosine 5'monophosphate
o
<‘::EH\/K

Guanosine 5’monophosphate

NH;

EH30b

Ribonucleotides

Thymidine 5'monophosphate (5-Methyl-uridine 5’monophosphate)

Al g

<110>

<120>
<130>
<150>
<151>
<150>
<151>

<150>

Fig. 30B

B O=
=7 =7

SEQUENCE LISTING

NOXXON Pharma AG

Glucagon binding nucleic acids
N 10096 PCT

EP 11 008 473.8

2011-10-21

EP 11 008 467.0

2011-10-21

EP 12 000 107.8

Uridine 5’monophosphate

Fig.30 A
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<151> 2012-01-10

<150> PCT/EP2012/000089
<151> 2012-01-10

<160> 221

<170> PatentIn version 3.3
<210> 1

<211> 47

<212> DNA

<213> Artificial
<220><223> synthetic
<220><221> misc_feature
<222> (1)..(47)

<223> L-nucleic acid

<400> 1

gcactggtga aatgggaggg ctaggtggaa ggaatctgag gcagtge
<210> 2

<211> 47

<212> DNA

<213> Artificial

<220><223> synthetic

<220><221> misc_feature

<222> (1)..(47)

<223> L-nucleic acid

<400> 2

gcactggtga aatgggaggg ctatgtggaa ggaatctgag gcagtge
<210> 3

<211> 47

<212> DNA

<213> Artificial

<220><223> synthetic

<220><221> misc_feature

<222> (1)..(47)

<223> L-nucleic acid

<400> 3

- 118 -
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gcactgatga aatgggaggg ctaggtggaa ggaatctgaa gcagtge

<210> 4
<211> 47
<212> DNA
<213> Artificial
<220><223> synthetic
<220><221> misc_feature
<222> (1)..(47)
<223> L-nucleic acid
<400> 4
gcactaggga aatgggaggg ctaggcggaa ggaatctgag gtagtge
<210> 5
<211> 47
<212> DNA
<213> Artificial
<220><223> synthetic
<220><221> misc_feature
<222> (1)..(47)
<223> L-nucleic acid
<400> 5
gcactaacga aatgggaggg ctaggtggaa ggaatctaag gtagtge
<210> 6
<211> 47
<212> DNA
<213>

Artificial
<220><223> synthetic
<220><221> misc_feature
<222> (1)..(47)
<223> L-nucleic acid
<400> 6
gcagtggcga aatgggaggg ctaggtggaa ggaatctgag tcactge
<210> 7

<211> 47

- 119 -
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<212> DNA

<213> Artificial
<220><223> synthetic
<220><221> misc_feature
<222> (1)..(47)

<223> L-nucleic acid
<400> 7

gcagtgggga aatgggaggg ctaggtggaa ggaatctgag ctactge
<210> 8

<211> 47

<212> DNA

<213> Artificial

<220><223> synthetic
<220

><221> misc_feature

<222> (1)..(47)

<223> L-nucleic acid

<400> 8

gcattactga aatgggaggg ctaggtggaa ggaatctgga gtaatge
<210> 9

<211> 47

<212> DNA

<213> Artificial

<220><223> synthetic

<220><221> misc_feature

<222> (1)..(47)

<223> L-nucleic acid

<400> 9

gcgctgggga aatgggaggg ctaggtggaa ggaatctgag gcagtge
<210> 10

<211> 47

<212> DNA

<213> Artificial

<220><223> synthetic

<220><221> misc_feature
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<222> (1)..(47)

<223> L-nucleic acid
<400> 10

gcgceccagega aatgggaggg ctaggtggaa ggaatctgag tcggege 47
<210> 11

<211> 45

<212> DNA

<213> Artificial
<220><223> synthetic
<220><221> misc_feature
<222> (1)..(47)

<223> L-nucleic acid
<400> 11

cagtggggaa atgggagggc taggtggaag gaatctgage tactg 45
<210> 12

<211> 45

<212> DNA

<213> Artificial
<220><223> synthetic
<220><221> misc_feature
<222> (1)..(45)

<223> L-nucleic acid
<400> 12

gagtggggaa atgggagggce taggtggaag gaatctgage tactc 45

<210> 13

<211> 43

<212> DNA

<213> Artificial
<220><223> synthetic
<220><221> misc_feature
<222> (1)..(43)

<223> L-nucleic acid

<400> 13
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agtggggaaa tgggagggct aggtggaagg aatctgaget act 43
<210> 14

<211> 41

<212> DNA

<213> Artificial

<220><223> synthetic

<220><221> misc_feature

<222> (1)..(41)

<223> L-nucleic acid

<400> 14

gtggggaaat gggagggcta ggtggaagga atctgageta ¢ 41
<210> 15

<211> 47

<212> DNA

<213> Artificial

<220><223> synthetic

<220><221> misc_feature

<222> (1)..(47)

<223> L-nucleic acid

<220><221> misc_feature

<222> (15)..(15)

<223> ribonucleotide rather than deoxyribonucleotide
<400> 15

gcagtgggga aatgggaggg ctaggtggaa ggaatctgag ctactge 47
<210> 16

<211> 47

<212> DNA

<213> Artificial

<220><223> synthetic

<220><221> misc_feature

<222> (1)..(47)

<223> L-nucleic acid

<220><221> misc_feature

<222> (29)..(29)
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<223> ribonucleotide rather than deoxribonucleotide

<400> 16

gcagtgggga aatgggaggg ctaggtggaa ggaatctgag ctactge
<210> 17

<211> 47

<212> DNA

<213> Artificial

<220><223> synthetic

<220><221> misc_feature

<222> (1)..(47)

<223> L-nucleic acid

<220><221> misc_feature

<222> (30)..(30)

<223> ribonucleotide rather than deoxribonucleotide
<400> 17

gcagtgggga aatgggaggg ctaggtggaa ggaatctgag ctactge
<210> 18

<211> 47

<212> DNA

<213> Artificial

<220><223> synthetic

<220>

<221> misc_feature

<222> (1)..(47)

<223> L-nucleic acid

<220><221> misc_feature

<222> (15)..(15)

<223> ribonucleotide rather than deoxribonucleotide
<220><221> misc_feature

<222> (29)..(29)

<223> ribonucleotide rather than deoxribonucleotide
<400> 18

gcagtgggga aatgggaggg ctaggtggaa ggaatctgag ctactge

<210> 19
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<211> 47

<212> DNA

<213> Artificial

<220><223> synthetic

<220><221> misc_feature

<222> (1)..(47)

<223> L-nucleic acid

<220><

221> misc_feature

<222> (29)..(29)

<223> ribonucleotide rather than deoxribonucleotide
<220><221> misc_feature

<222> (30)..(30)

<223> ribonucleotide rather than deoxribonucleotide
<400> 19

gcagtgggga aatgggaggg ctaggtggaa ggaatctgag ctactge
<210> 20

<211> 47

<212> DNA

<213> Artificial

<220><223> synthetic

<220><221> misc_feature

<222> (1)..(47)

<223> L-nucleic acid

<220><221> misc_feature

<222> (15)..(15)

<223> ribonucleotide rather than deoxribonucleotide

<220><221> misc_feature

<222> (29)..(29)

<223> ribonucleotide rather than deoxribonucleotide
<220><221> misc_feature

<222> (30)..(30)

<223> ribonucleotide rather than deoxribonucleotide

<400> 20
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gcagtgggga aatgggaggg ctaggtggaa ggaatctgag ctactge
<210> 21

<211> 47

<212> DNA

<213> Artificial
<220><223> synthetic
<220><221> misc_feature
<222> (1)..(47)

<223> L-nucleic acid
<220><221> misc_feature
<222> (18)..(18)

<223> ribonucleotide rather than deoxribonucleotide

<220><221> misc_feature

<222> (29)..(29)

<223> ribonucleotide rather than deoxribonucleotide
<220><221> misc_feature

<222> (30)..(30)

<223> ribonucleotide rather than deoxribonucleotide
<400> 21

gcagtgggga aatgggaggg ctaggtggaa ggaatctgag ctactge
<210> 22

<211> 47

<212> DNA

<213> Artificial

<220><223> synthetic

<220><221> misc_feature

<222> (1)..(47)

<223> L-nucleic acid

<220><221> misc_feature

<222> (15)..(15)

<223> ribonucleotide rather than deoxribonucleotide

<220><221> misc_feature

<222> (18)..(18)
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<223> ribonucleotide rather than deoxribonucleotide
<220><221> misc_feature

<222> (29)..(29)

<223> ribonucleotide rather than deoxribonucleotide
<220><221> misc_feature

<222> (30)..(30)

<223> ribonucleotide rather than deoxribonucleotide
<400> 22

gcagtgggga aatgggaggg ctaggtggaa ggaatctgag ctactge
<210> 23

<211> 47

<212> DNA

<213> Artificial

<220><223> synthetic

<220><221> misc_feature

<222> (1)..(47)

<223> L-nucleic acid

<220><221> misc_feature

<222> (9)..(9)

<223> ribonucleotide rather than deoxribonucleotide
<220><221> misc_feature

<222> (15)..(15)

<223> ribonucleotide rather than deoxribonucleotide
<220><221> misc_feature

<222> (18)..(18)

<223> ribonucleotide rather than deoxribonucleotide
<220><221> misc_feature

<222> (19)..(19)

<223> ribonucleotide rather than deoxribonucleotide
<220><221> misc_feature

<222> (29)..(29)

<223> ribonucleotide rather than deoxribonucleotide

<220><221> misc_feature
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<222> (30)..(30)

<223> ribonucleotide rather than deoxribonucleotide
<400> 23

gcagtgggga aatgggaggg ctaggtggaa ggaatctgag ctactge
<210> 24

<211> 45

<212> DNA

<213> Artificial

<220><223> synthetic

<220><221> misc_feature

<222> (1)..(45)

<223> L-nucleic acid

<220><221> misc_feature

<222> (8)..(8)

<223> ribonucleotide rather than deoxribonucleotide
<220><221> misc_feature

<222> (14)..(14)

<223> ribonucleotide rather than deoxribonucleotide

<220><221> misc_feature

<222> (17)..(17)

<223> ribonucleotide rather than deoxribonucleotide
<220><221> misc_feature

<222> (18)..(18)

<223> ribonucleotide rather than deoxribonucleotide
<220><221> misc_feature

<222> (19)..(29)

<223> ribonucleotide rather than deoxribonucleotide
<220><221> misc_feature

<222> (28)..(28)

<223> ribonucleotide rather than deoxribonucleotide
<400> 24

gagtggggaa atgggagggce taggtggaag gaatctgage tactc

<210> 25
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<211> 43

<212> DNA

<213> Artificial

<220><223> synthetic

<220><221> misc_feature

<222> (1)..(43)

<223> synthetic

<220><221> misc_feature

<222> (7)..(7)

<223> ribonucleotide rather than deoxribonucleotide
<220><221> misc_feature

<222> (13)..(13)

<223> ribonucleotide rather than deoxribonucleotide
<220><221> misc_feature

<222> (16)..(16)

<223> ribonucleotide rather than deoxribonucleotide
<220><221> misc_feature

<222> (17)..(17)

<223> ribonucleotide rather than deoxribonucleotide

<220><221> misc_feature

<222> (17)..(17)

<223> ribonucleotide rather than deoxribonucleotide
<220><221> misc_feature

<222> (27)..(27)

<223> ribonucleotide rather than deoxribonucleotide
<220><221> misc_feature

<222> (28)..(28)

<223> ribonucleotide rather than deoxribonucleotide
<400> 25

agtggggaaa tgggagggct aggtggaagg aatctgaget act
<210> 26

<211> 45

<212> DNA
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<213> Artificial
<220><223> synthetic
<220><221> misc_feature

<222> (1)..(45)

<223> L-nucleic acid

<220><221> misc_feature

<222> (8)..(8)

<223> ribonucleotide rather than deoxribonucleotide
<220><221> misc_feature

<222> (14)..(14)

<223> ribonucleotide rather than deoxribonucleotide
<220><221> misc_feature

<222> (17)..(17)

<223> ribonucleotide rather than deoxribonucleotide
<220><221> misc_feature

<222> (18)..(18)

<223> ribonucleotide rather than deoxribonucleotide
<220><221> misc_feature

<222> (28)..(28)

<223> ribonucleotide rather than deoxribonucleotide

<220><221> misc_feature

<222> (29)..(29)

<223> ribonucleotide rather than deoxribonucleotide
<400> 26

gggtggggaa atgggagggce taggtggaag gaatctgage taccc
<210> 27

<211> 45

<212> DNA

<213> Artificial

<220><223> synthetic

<220><221> misc_feature

<222> (1)..(45)

<223> L-nucleic acid
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<220><221> misc_feature

<222> (8)..(8)

<223> ribonucleotide rather than deoxribonucleotide
<220><221> misc_feature

<222> (14)..(14)

<223> ribonucleotide rather than deoxribonucleotide

<220><221> misc_feature

<222> (17)..(17)

<223> ribonucleotide rather than deoxribonucleotide
<220><221> misc_feature

<222> (18)..(18)

<223> ribonucleotide rather than deoxribonucleotide
<220><221> misc_feature

<222> (28)..(28)

<223> ribonucleotide rather than deoxribonucleotide
<220><221> misc_feature

<222> (29)..(29)

<223> ribonucleotide rather than deoxribonucleotide
<400> 27

gcgtggggaa atgggagggce taggtggaag gaatctgage tacgce
<210> 28

<211> 45

<212> DNA

<213> Artificial

<220><223> synthetic

<220><221> misc_feature

<222> (1)..(45)

<223> L-nucleic acid

<220><221> misc_feature

<222> (8)..(8)

<223> ribonucleotide rather than deoxribonucleotide
<220><221> misc_feature

<222> (14)..(14)

- 130 -

45

SIHS31 10-2014-0083039



<223> ribonucleotide rather than deoxribonucleotide
<220><221> misc_feature

<222> (17)..(17)

<223> ribonucleotide rather than deoxribonucleotide
<220><221> misc_feature

<222> (18)..(18)

<223> ribonucleotide rather than deoxribonucleotide

<220><221> misc_feature

<222> (28)..(28)

<223> ribonucleotide rather than deoxribonucleotide
<220><221> misc_feature

<222> (29)..(29)

<223> ribonucleotide rather than deoxribonucleotide
<400> 28

gggcggggaa atgggagggce taggtggaag gaatctgage tgcecc
<210> 29

<211> 45

<212> DNA

<213> Artificial

<220><223> synthetic

<220><221> misc_feature

<222> (1)..(45)

<223> L-nucleic acid

<220><221> misc_feature

<222> (8)..(8)

<223> ribonucleotide rather than deoxribonucleotide

<220><221> misc_feature

<222> (14)..(14)

<223> ribonucleotide rather than deoxribonucleotide
<220><221> misc_feature

<222> (17)..(17)

<223> ribonucleotide rather than deoxribonucleotide

<220><221> misc_feature
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<222> (18)..(18)

<223> ribonucleotide rather than deoxribonucleotide
<220><221> misc_feature

<222> (28)..(28)

<223> ribonucleotide rather than deoxribonucleotide
<220><221> misc_feature

<222> (29)..(29)

<223> ribonucleotide rather than deoxribonucleotide
<400

> 29

gcgceggggaa atgggagggce taggtggaag gaatctgage tgcege
<210> 30

<211> 45

<212> DNA

<213> Artificial

<220><223> synthetic

<220><221> misc_feature

<222> (1)..(45)

<223> L-nucleic acid

<220><221> misc_feature

<222> (8)..(8)

<223> ribonucleotide rather than deoxribonucleotide
<220><221> misc_feature

<222> (14)..(14)

<223> ribonucleotide rather than deoxribonucleotide
<220><221> misc_feature

<222> (17)..(17)

<223> ribonucleotide rather than deoxribonucleotide

<220><221> misc_feature

<222> (18)..(18)

<223> ribonucleotide rather than deoxribonucleotide
<220><221> misc_feature

<222> (28)..(28)

<223> ribonucleotide rather than deoxribonucleotide
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<220><221> misc_feature

<222> (29)..(29)

<223> ribonucleotide rather than deoxribonucleotide
<400> 30

gggcggggaa atgggaggge taggtggaag gaatctgage cgecce
<210> 31

<211> 45

<212> DNA

<213> Artificial

<220><223> synthetic

<220><221> misc_feature

<222> (1)..(45)

<223> L-nucleic acid

<220><221> misc_feature

<222> (8)..(8)

<223> ribonucleotide rather than deoxribonucleotide
<220><221> misc_feature

<222> (14)..(14)

<223> ribonucleotide rather than deoxribonucleotide
<220><221> misc_feature

<222> (17)..(17)

<223> ribonucleotide rather than deoxribonucleotide
<220><221> misc_feature

<222> (18)..(18)

<223> ribonucleotide rather than deoxribonucleotide
<220><221> misc_feature

<222> (28)..(28)

<223> ribonucleotide rather than deoxribonucleotide

<220><221> misc_feature
<222> (29)..(29)
<223> ribonucleotide rather than deoxribonucleotide

<400> 31

gcgcggggaa atgggagggce taggtggaag gaatctgage cgege
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<210> 32

<211> 45

<212> DNA

<213> Artificial
<220><223> synthetic
<220><221> misc_feature
<222> (1)..(45)

<223> L-nucleic acid
<220><221> misc_feature
<222> (8)..(8)

<223> ribonucleotide rather than deoxribonucleotide
<220><221> misc_feature
<222> (14)..(14)

<223> ribonucleotide rather than deoxribonucleotide

<220><221> misc_feature

<222> (17)..(17)

<223> ribonucleotide rather than deoxribonucleotide
<220><221> misc_feature

<222> (18)..(18)

<223> ribonucleotide rather than deoxribonucleotide
<220><221> misc_feature

<222> (28)..(28)

<223> ribonucleotide rather than deoxribonucleotide
<220><221> misc_feature

<222> (29)..(29)

<223> ribonucleotide rather than deoxribonucleotide
<400> 32

gggccgggaa atgggagggce taggtggaag gaatctgage ggcecc
<210> 33

<211> 45

<212> DNA
<213> Artificial

<220><223> synthetic
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<220><221> misc_feature
<222> (1)..(45)

<223> L-nucleic acid
<220><221> misc_feature

<222> (8)..(8)

<223> ribonucleotide rather than deoxribonucleotide

<220><221> misc_feature

<222> (14)..(14)

<223> ribonucleotide rather than deoxribonucleotide

<220><221> misc_feature

<222> (17)..(17)

<223> ribonucleotide rather than deoxribonucleotide

<220><221> misc_feature

<222> (18)..(18)

<223> ribonucleotide rather than deoxribonucleotide

<220><221> misc_feature

<222> (28)..(28)

<223> ribonucleotide rather than deoxribonucleotide

<220><221> misc_feature

<222> (29)..(29)

<223> ribonucleotide rather than deoxribonucleotide

<400> 33

gcgcecgggaa atgggagggce taggtggaag gaatctgage ggcege
<210> 34

<211> 45

<212> DNA

<213> Artificial
<220><223> synthetic
<220><221> misc_feature
<222> (1)..(45)

<223> L-nucleic acid
<220><221> misc_feature

<222> (8)..(8)
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<223> ribonucleotide rather than deoxribonucleotide

<220><221> misc_feature

<222> (14)..(14)

<223> ribonucleotide rather than deoxribonucleotide
<220><221> misc_feature

<222> (17)..(17)

<223> ribonucleotide rather than deoxribonucleotide
<220><221> misc_feature

<222> (18)..(18)

<223> ribonucleotide rather than deoxribonucleotide
<220><221> misc_feature

<222> (28)..(28)

<223> ribonucleotide rather than deoxribonucleotide
<220><221> misc_feature

<222> (29)..(29)

<223> ribonucleotide rather than deoxribonucleotide
<400

> 34

gagcggggaa atgggagggce taggtggaag gaatctgage cgcetce
<210> 35

<211> 45

<212> DNA

<213> Artificial

<220><223> synthetic

<220><221> misc_feature

<222> (1)..(45)

<223> L-nucleic acid

<220><221> misc_feature

<222> (8)..(8)

<223> ribonucleotide rather than deoxribonucleotide
<220><221> misc_feature

<222> (14)..(14)

<223> ribonucleotide rather than deoxribonucleotide

<220><221> misc_feature
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<222> (17)..(17)

<223> ribonucleotide rather than deoxribonucleotide

<220><221> misc_feature

<222> (18)..(18)

<223> ribonucleotide rather than deoxribonucleotide
<220><221> misc_feature

<222> (28)..(28)

<223> ribonucleotide rather than deoxribonucleotide
<220><221> misc_feature

<222> (29)..(29)

<223> ribonucleotide rather than deoxribonucleotide
<400> 35

gagccgggaa atgggagggce taggtggaag gaatctgage ggctce
<210> 36

<211> 45

<212> DNA

<213> Artificial

<220><223> synthetic

<220><221> misc_feature

<222> (1)..(45)

<223> L-nucleic acid

<220><221> misc_feature

<222> (8)..(8)

<223> ribonucleotide rather than deoxribonucleotide
<220><221> misc_feature

<222> (14)..(14)

<223> ribonucleotide rather than deoxribonucleotide
<220><221> misc_feature

<222> (17)..(17)

<223> ribonucleotide rather than deoxribonucleotide
<220><221> misc_feature

<222> (18)..(18)

<223> ribonucleotide rather than deoxribonucleotide
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<220><221> misc_feature
<222> (28)..(28)

<223> ribonucleotide rather than deoxribonucleotide

<220><221> misc_feature

<222> (29)..(29)

<223> ribonucleotide rather than deoxribonucleotide
<400> 36

gagtggggaa atgggagggce taggtggaag gaatctgage cactc
<210> 37

<211> 45

<212> DNA

<213> Artificial

<220><223> synthetic

<220><221> misc_feature

<222> (1)..(45)

<223> L-nucleic acid

<220><221> misc_feature

<222> (8)..(8)

<223> ribonucleotide rather than deoxribonucleotide
<220><221> misc_feature

<222> (14)..(14)

<223> ribonucleotide rather than deoxribonucleotide

<220><221> misc_feature

<222> (17)..(17)

<223> ribonucleotide rather than deoxribonucleotide
<220><221> misc_feature

<222> (18)..(18)

<223> ribonucleotide rather than deoxribonucleotide
<220><221> misc_feature

<222> (28)..(28)

<223> ribonucleotide rather than deoxribonucleotide
<220><221> misc_feature

<222> (29)..(29)
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<223> ribonucleotide rather than deoxribonucleotide
<400> 37

gcgtggggaa atgggagggce taggtggaag gaatctgage cacgce
<210> 38

<211> 45

<212> DNA

<213> Artificial

<220><223> synthetic

<220><221> misc_feature

<222> (1)..(45)

<223> L-nucleic acid

<220><221> misc_feature

<222> (8)..(8)

<223> ribonucleotide rather than deoxribonucleotide
<220><221> misc_feature

<222> (14)..(14)

<223> ribonucleotide rather than deoxribonucleotide
<220><221> misc_feature

<222> (17)..(17)

<223> ribonucleotide rather than deoxribonucleotide
<220><221> misc_feature

<222> (18)..(18)

<223> ribonucleotide rather than deoxribonucleotide

<220><221> misc_feature

<222> (28)..(28)

<223> ribonucleotide rather than deoxribonucleotide
<220><221> misc_feature

<222> (29)..(29)

<223> ribonucleotide rather than deoxribonucleotide
<400> 38

gagtcgggaa atgggagggc taggtggaag gaatctgage gactc
<210> 39

<211> 45
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<212> DNA

<213> Artificial
<220><223> synthetic
<220><221> misc_feature
<222> (1)..(45)

<223> L-nucleic acid
<220><221> misc_feature
<222> (8)..(8)

<223> ribonucleotide rather than deoxribonucleotide

<220><221> misc_feature

<222> (14)..(14)

<223> ribonucleotide rather than deoxribonucleotide
<220><221> misc_feature

<222> (17)..(17)

<223> ribonucleotide rather than deoxribonucleotide
<220><221> misc_feature

<222> (18)..(18)

<223> ribonucleotide rather than deoxribonucleotide
<220><221> misc_feature

<222> (28)..(28)

<223> ribonucleotide rather than deoxribonucleotide
<220><221> misc_feature

<222> (29)..(29)

<223> ribonucleotide rather than deoxribonucleotide
<400

> 39

gcgtcgggaa atgggagggce taggtggaag gaatctgage gacgce
<210> 40

<211> 43

<212> DNA

<213> Artificial

<220><223> synthetic

<220><221> misc_feature

<222> (1)..(43)
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<223> L-nucleic acid

<220><221> misc_feature

<222> (7)..(7)

<223> ribonucleotide rather than deoxribonucleotide
<220><221> misc_feature

<222> (13)..(13)

<223> ribonucleotide rather than deoxribonucleotide
<220><221> misc_feature

<222> (16)..(16)

<223> ribonucleotide rather than deoxribonucleotide

<220><221> misc_feature

<222> (17)..(17)

<223> ribonucleotide rather than deoxribonucleotide
<220><221> misc_feature

<222> (27)..(27)

<223> ribonucleotide rather than deoxribonucleotide
<220><221> misc_feature

<222> (28)..(28)

<223> ribonucleotide rather than deoxribonucleotide
<400> 40

ggcggggaaa tgggagggct aggtggaagg aatctgagec gcec
<210> 41

<211> 43

<212> DNA

<213> Artificial

<220><223> synthethic

<220><221> misc_feature

<222> (1)..(43)

<223> L-nucleic acid

<220><221> misc_feature

<222> (7)..(7)

<223> ribonucleotide rather than deoxribonucleotide

<220><221> misc_feature
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<222> (13)..(13)

<223> ribonucleotide rather than deoxribonucleotide
<220><221> misc_feature

<222> (16)..(16)

<223> ribonucleotide rather than deoxribonucleotide
<220><221> misc_feature

<222> (17)..(17)

<223> ribonucleotide rather than deoxribonucleotide
<220><221> misc_feature

<222> (27)..(27)

<223> ribonucleotide rather than deoxribonucleotide

<220><221> misc_feature

<222> (28)..(28)

<223> ribonucleotide rather than deoxribonucleotide
<400> 41

cgcggggaaa tgggagggct aggtggaagg aatctgagec geg
<210> 42

<211> 41

<212> DNA

<213> Artificial

<220><223> synthetic

<220><221> misc_feature

<222> (1)..(41)

<223> L-nucleic acid

<220><221> misc_feature

<222> (6)..(6)

<223> ribonucleotide rather than deoxribonucleotide
<220><221> misc_feature

<222> (12)..(12)

<223> ribonucleotide rather than deoxribonucleotide

<220><221> misc_feature
<222> (15)..(15)

<223> ribonucleotide rather than deoxribonucleotide
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<220><221> misc_feature

<222> (16)..(16)

<223> ribonucleotide rather than deoxribonucleotide
<220><221> misc_feature

<222> (26)..(26)

<223> ribonucleotide rather than deoxribonucleotide
<220><221> misc_feature

<222> (27)..(27)

<223> ribonucleotide rather than deoxribonucleotide
<400> 42

gcggggaaat gggagggcta ggtggaagga atctgagecg ¢

<210> 43

<211> 39

<212> DNA

<213> Artificial

<220><223> synthetic

<220><221> misc_feature

<222> (1)..(39)

<223> L-nucleic acid

<220><221> misc_feature

<222> (5)..(5)

<223> ribonucleotide rather than deoxribonucleotide
<220><221> misc_feature

<222> (11)..(11)

<223> ribonucleotide rather than deoxribonucleotide
<220><221> misc_feature

<222> (14)..(14)

<223> ribonucleotide rather than deoxribonucleotide
<220><221> misc_feature

<222> (15)..(15)

<223> ribonucleotide rather than deoxribonucleotide

<220><221> misc_feature

<222> (25)..(25)
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<223> ribonucleotide rather than deoxribonucleotide
<220><221> misc_feature

<222> (26)..(26)

<223> ribonucleotide rather than deoxribonucleotide
<400> 43

gcgggaaatg ggagggcetag gtggaaggaa tctgagege

<210> 44

<211> 39

<212> DNA

<213> Artificial

<220><223> synthetic

<220><221> misc_feature

<222> (1)..(39)

<223> L-nucleic acid

<220><221> misc_feature

<222> (5)..(5)

<223> ribonucleotide rather than deoxribonucleotide

<220><221> misc_feature

<222> (11)..(11)

<223> ribonucleotide rather than deoxribonucleotide
<220><221> misc_feature

<222> (14)..(14)

<223> ribonucleotide rather than deoxribonucleotide
<220><221> misc_feature

<222> (15)..(15)

<223> ribonucleotide rather than deoxribonucleotide
<220><221> misc_feature

<222> (25)..(25)

<223> ribonucleotide rather than deoxribonucleotide
<220><221> misc_feature

<222> (26)..(26)

<223> ribonucleotide rather than deoxribonucleotide
<400

> 44
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cggggaaatg ggagggctag gtggaaggaa tctgagecg
<210> 45

<211> 37

<212> DNA

<213> Artificial

<220><223> synthetic

<220><221> misc_feature

<222> (1)..(37)

<223> L-nucleic acid

<220><221> misc_feature

<222> (4)..(4)

<223> ribonucleotide rather than deoxribonucleotide

<220><221> misc_feature

<222> (10)..(10)

<223> ribonucleotide rather than deoxribonucleotide

<220><221> misc_feature

<222> (13)..(13)

<223> ribonucleotide rather than deoxribonucleotide

<220><221> misc_feature

<222> (14)..(14)

<223> ribonucleotide rather than deoxribonucleotide

<220><221> misc_feature

<222> (24)..(24)

<223> ribonucleotide rather than deoxribonucleotide

<220><221> misc_feature

<222> (25)..(25)

<223> ribonucleotide rather than deoxribonucleotide

<400> 45

ggggaaatgg gagggctagg tggaaggaat ctgagcec
<210> 46

<211> 35

<212> DNA

<213> Artificial

<220><223> synthetic
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<220><221> misc_feature

<222> (1)..(35)

<223> L-nucleic acid
<220><221> misc_feature

<222> (3)..(3)

<223> ribonucleotide rather than deoxribonucleotide

<220><221> misc_feature

<222> (9)..(9)

<223> ribonucleotide rather than deoxribonucleotide

<220><221> misc_feature

<222> (12)..(12)

<223> ribonucleotide rather than deoxribonucleotide

<220><221> misc_feature

<222> (13)..(13)

<223> ribonucleotide rather than deoxribonucleotide

<220><221> misc_feature

<222> (23)..(23)

<223> ribonucleotide rather than deoxribonucleotide

<220><221> misc_feature

<222> (24)..(24)

<223> ribonucleotide rather than deoxribonucleotide

<400> 46

gggaaatggg agggctaggt ggaaggaatc tgagce
<210> 47

<211> 45

<212> DNA

<213> Artificial
<220><223> synthetic
<220><221> misc_feature
<222> (1)..(45)

<223> L-nucleic acid
<220><221> misc_feature

<222> (8)..(8)
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<223> ribonucleotide rather than deoxribonucleotide
<220><221> misc_feature
<222> (14)..(14)

<223> ribonucleotide rather than deoxribonucleotide

<220><221> misc_feature

<222> (17)..(17)

<223> ribonucleotide rather than deoxribonucleotide
<220><221> misc_feature

<222> (18)..(18)

<223> ribonucleotide rather than deoxribonucleotide
<220><221> misc_feature

<222> (25)..(25)

<223> ribonucleotide rather than deoxribonucleotide
<220><221> misc_feature

<222> (28)..(28)

<223> ribonucleotide rather than deoxribonucleotide
<220><221> misc_feature

<222> (29)..(29)

<223> ribonucleotide rather than deoxribonucleotide
<400

> 47

gcgcggggaa atgggagggce taggtggaag gaatctgage cgege
<210> 48

<211> 39

<212> DNA

<213> Artificial

<220><223> synthetic

<220><221> misc_feature

<222> (1)..(39)

<223> L-nucleic acid

<220><221> misc_feature

<222> (5)..(5)

<223> ribonucleotide rather than deoxribonucleotide

<220><221> misc_feature
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<222> (11)..(11)

<223> ribonucleotide rather than deoxribonucleotide
<220><221> misc_feature

<222> (14)..(14)

<223> ribonucleotide rather than deoxribonucleotide

<220><221> misc_feature

<222> (15)..(15)

<223> ribonucleotide rather than deoxribonucleotide
<220><221> misc_feature

<222> (22)..(22)

<223> ribonucleotide rather than deoxribonucleotide
<220><221> misc_feature

<222> (25)..(25)

<223> ribonucleotide rather than deoxribonucleotide
<220><221> misc_feature

<222> (26)..(26)

<223> ribonucleotide rather than deoxribonucleotide
<400> 48

gcgggaaatg ggagggctag gtggaaggaa tctgagege

<210> 49

<211> 50

<212> DNA

<213> Artificial
<220><223> synthetic
<220><221> misc_feature
<222> (1)..(50)

<223> L-nucleic acid
<400> 49

cgactcgaga ggaaaggttg ctaaaggttc ggttggattc actcgagtcg
<210> 50

<211> 50

<212> DNA

<213> Artificial
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<220><223> synthetic
<220><221> misc_feature
<222> (1)..(50)

<223> L-nucleic acid
<400> 50

cgactcgaga ggaaaggttg gtaaaggttc ggttggattc actcgagtcg
<210> 51

<211> 50

<212> DNA

<213> Artificial

<220

><223> synthetic
<220><221> misc_feature
<222> (1)..(50)

<223> L-nucleic acid
<400> 51

cgactcgaga ggaaaggttg gtataggttc ggttggattc actcgagtcg
<210> 52

<211> 50

<212> DNA

<213> Artificial
<220><223> synthetic
<220><221> misc_feature
<222> (1)..(50)

<223> L-nucleic acid
<400> 52

cgactcgaga ggaaatgttg gtaaaggttc ggttggattc actcgagtcg
<210> 53

<211> 50

<212> DNA

<213> Artificial
<220><223> synthetic

<220><221> misc_feature

<222> (1)..(50)
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<223> L-nucleic acid

<400> 53

cgactcgaga ggagaggttg gtaaagattc ggttggattc actcgagtcg
<210> 54

<211> 50

<212> DNA

<213> Artificial

<220><223> synthetic

<220><221> misc_feature

<222> (1)..(50)

<223> L-nucleic acid

<400> 54

cggctcgaga ggaaaggttg gtaaaggttc ggttggattc actcgagtceg
<210> 55

<211> 50

<212> DNA

<213> Artificial

<220><223> synthetic

<220><221> misc_feature

<222> (1)..(50)

<223> L-nucleic acid

<400> 55

cgactcgaga tgaaaggttg gcaaaggttc ggttggattc actcgagtcg
<210> 56

<211> 48

<212> DNA

<213> Artificial

<220><223> synthetic

<220><221> misc_feature

<222> (1)..(48)

<223> L-nucleic acid

<400> 56

cgagtcgata gaaggtcggt aagtttcggt aggatctgcg acgagacg

<210> 57
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<211> 48

<212> DNA

<213> Artificial
<220><223> synthetic
<220><221> misc_feature
<222> (1)..(48)

<223> L-nucleic acid
<400> 57

cgagtcgata gaaggttggt aagtttcggt tggatctgeg acgagacg 48

<210> 58

<211> 46

<212> DNA

<213> Artificial
<220><223> synthetic
<220><221> misc_feature
<222> (1)..(46)

<223> L-nucleic acid
<400> 58

actcgagagg aaaggttggt aaaggttcgg ttggattcac tcgagt 46
<210> 59

<211> 44

<212> DNA

<213> Artificial
<220><223> synthetic
<220><221> misc_feature
<222> (1)..(44)

<223> L-nucleic acid
<400> 59

gtcgagagga aaggttggta aaggttcggt tggattcact cgac 44
<210> 60

<211> 42

<212> DNA

<213> Artificial
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<220><223> synthetic

<220><221> misc_feature

<222> (1)..(42)

<223> L-nucleic acid

<400> 60

tcgagaggaa aggttggtaa aggttcggtt ggattcactc ga
<210> 61

<211> 38

<212> DNA

<213> Artificial

<220><223> synthetic

<220><221> misc_feature

<222> (1)..(38)

<223> L-nucleic acid

<400> 61

gagaggaaag gttggtaaag gttcggttgg attcactce
<210> 62

<211> 45

<212> DNA

<213> Artificial

<220><223> synthetic

<220><221> misc_feature
<222> (1)..(45)

<223> L-nucleic acid
<400> 62

actcgagagg aaggttggta aaggttcggt tggattcact cgagt
<210> 63

<211> 45

<212> DNA

<213> Artificial
<220><223> synthetic
<220><221> misc_feature
<222> (1)..(45)

<223> L-nucleic acid
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<400> 63

actcgagagg aaaggttggt aaggttcggt tggattcact cgagt 45
<210> 64

<211> 44

<212> DNA

<213> Artificial

<220><223> synthetic

<220><221> misc_feature

<222> (1)..(44)

<223> L-nucleic acid

<400> 64

actcgagagg aaggttggta aggttcggtt ggattcactc gagt 44
<210> 65

<211> 46

<212> DNA

<213> Artificial

<220><223> synthetic

<220><221> misc_feature

<222> (1)..(46)

<223> L-nucleic acid

<220><221> misc_feature

<222> (13)..(13)

<223> ribonucleotide rather than deoxribonucleotide

<400> 65

actcgagagg aaaggttggt aaaggttcgg ttggattcac tcgagt 46
<210> 66

<211> 46

<212> DNA

<213> Artificial
<220>

<223> synthetic
<220><221> misc_feature
<222> (1)..(46)

<223> L-nucleic acid
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<220><221> misc_feature

<222> (24)..(24)

<223> ribonucleotide rather than deoxribonucleotide
<400> 66

actcgagagg aaaggttggt aaaggttcgg ttggattcac tcgagt
<210> 67

<211> 46

<212> DNA

<213> Artificial

<220><223> synthetic

<220><221> misc_feature

<222> (1)..(46)

<223> L-nucleic acid

<220><221> misc_feature

<222> (36)..(36)

<223> ribonucleotide rather than deoxribonucleotide

<400> 67

actcgagagg aaaggttggt aaaggttcgg ttggautcac tcgagt
<210> 68

<211> 46

<212> DNA

<213> Artificial

<220><223> synthetic

<220><221> misc_feature

<222> (1)..(46)

<223> L-nucleic acid

<220><221> misc_feature

<222> (13)..(13)

<223> ribonucleotide rather than deoxribonucleotide
<220><221> misc_feature

<222> (24)..(24)

<223> ribonucleotide rather than deoxribonucleotide

<400> 68
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actcgagagg aaaggttggt aaaggttcgg ttggattcac tcgagt

<210> 69

<211> 46

<212> DNA

<213> Artificial

<220><223> synthetic

<220><221> misc_feature

<222> (1)..(46)

<223> L-nucleic acid

<220><221> misc_feature

<222> (13)..(13)

<223> ribonucleotide rather than deoxribonucleotide
<220><221> misc_feature

<222> (36)..(36)

<223> ribonucleotide rather than deoxribonucleotide
<400> 69

actcgagagg aaaggttggt aaaggttcgg ttggautcac tcgagt
<210> 70

<211> 46

<212> DNA

<213> Artificial

<220><223> synthetic

<220><221> misc_feature

<222> (1)..(46)

<223> L-nucleic acid

<220><221> misc_feature

<222> (24)..(24)

<223> ribonucleotide rather than deoxribonucleotide
<220><221> misc_feature

<222> (36)..(36)

<223> ribonucleotide rather than deoxribonucleotide
<400> 70

actcgagagg aaaggttggt aaaggttcgg ttggautcac tcgagt
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<210> 71

<211> 46

<212> DNA

<213> Artificial
<220><223> synthetic
<220><221> misc_feature
<222> (1)..(46)

<223> L-nucleic acid

<

220><221> misc_feature

<222> (13)..(13)

<223> ribonucleotide rather than deoxribonucleotide
<220><221> misc_feature

<222> (24)..(24)

<223> ribonucleotide rather than deoxribonucleotide
<220><221> misc_feature

<222> (36)..(36)

<223> ribonucleotide rather than deoxribonucleotide
<400> 71

actcgagagg aaaggttggt aaaggttcgg ttggautcac tcgagt
<210> 72

<211> 44

<212> DNA

<213> Artificial

<220><223> synthetic

<220><221> misc_feature

<222> (1)..(44)

<223> L-nucleic acid

<220><221> misc_feature

<222> (12)..(12)

<223> ribonucleotide rather than deoxribonucleotide
<400> 72

gtcgagagga aaggttggta aaggttcggt tggattcact cgac

<210> 73
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<211> 44

<212> DNA

<213> Artificial
<220><223> synthetic
<220><221> misc_feature
<222> (1)..(44)

<223> L-nucleic acid
<220><221> misc_feature
<222> (12)..(12)

<223> ribonucleotide rather than deoxribonucleotide
<400> 73

ttcgagagga aaggttggta aaggttcggt tggattcact cgaa

<210> 74

<211> 44

<212> DNA

<213> Artificial

<220><223> synthetic

<220><221> misc_feature

<222> (1)..(44)

<223> L-nucleic acid

<220><221> misc_feature

<222> (12)..(12)

<223> ribonucleotide rather than deoxribonucleotide
<400> 74

tgcgagagga aaggttggta aaggttcggt tggattcact cgca
<210> 75

<211> 44

<212> DNA

<213> Artificial

<220><223> synthetic

<220><221> misc_feature

<222> (1)..(44)

<223> L-nucleic acid
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<220><221> misc_feature

<222> (12)..(12)

<223> ribonucleotide rather than deoxribonucleotide
<400> 75

ggcgagagga aaggttggta aaggttcggt tggattcact cgcc
<210> 76

<211> 44

<212> DNA

<213> Artificial

<220><223> synthetic

<220><221> misc_feature

<222> (1)..(44)

<223> L-nucleic acid

<220><221> misc_feature

<222> (12)..(12)

<223> ribonucleotide rather than deoxribonucleotide
<400> 76

ggccagagga aaggttggta aaggttcggt tggattcact ggcc

<210> 77

<211> 44

<212> DNA

<213> Artificial

<220><223> synthetic

<220><221> misc_feature

<222> (1)..(44)

<223> L-nucleic acid

<220><221> misc_feature

<222> (12)..(12)

<223> ribonucleotide rather than deoxribonucleotide
<400> 77

gcgcagagga aaggttggta aaggttcggt tggattcact gege
<210> 78

<211> 44
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<212> DNA

<213> Artificial
<220><223> synthetic
<220><221> misc_feature
<222> (1)..(44)

<223> L-nucleic acid
<220><221> misc_feature

<222> (12)..(12)

<223> ribonucleotide rather than deoxribonucleotide
<400> 78

gccgagagga aaggttggta aaggttcggt tggattcact cggce
<210> 79

<211> 44

<212> DNA

<213> Artificial

<220><223> synthetic

<220><221> misc_feature

<222> (1)..(44)

<223> L-nucleic acid

<220><221> misc_feature

<222> (112)..(12)

<223> ribonucleotide rather than deoxribonucleotide
<400> 79

ctcgagagga aaggttggta aaggttcggt tggattcact cgag
<210> 80

<211> 45

<212> DNA

<213> Artificial
<220><223> synthetic
<220><221> misc_feature
<222> (1)..(45)

<223> L-nucleic acid

<220><221> misc_feature
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<222> (12)..(12)

<223> ribonucleotide rather than deoxribonucleotide
<400> 80

ctcgagagga aaggttggta aaggttcggt tggattcact cgagt
<210> 81

<211> 44

<212> DNA

<213> Artificial

<220><223> synthetic

<220><221> misc_feature

<222> (1)..(44)

<223> L-nucleic acid

<220><221> misc_feature

<222> (12)..(12)

<223> ribonucleotide rather than deoxribonucleotide

<220><221> misc_feature

<222> (23)..(23)

<223> ribonucleotide rather than deoxribonucleotide
<220><221> misc_feature

<222> (35)..(35)

<223> ribonucleotide rather than deoxribonucleotide
<400> 81

gccgagagga aaggttggta aaggttcggt tggautcact cggce
<210> 82

<211> 44

<212> DNA

<213> Artificial

<220><223> synthetic

<220><221> misc_feature

<222> (1)..(44)

<223> L-nucleic acid

<220><221> misc_feature

<222> (12)..(12)
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<223> ribonucleotide rather than deoxribonucleotide

<220><221> misc_feature

<222> (23)..(23)

<223> ribonucleotide rather than deoxribonucleotide
<220><221> misc_feature

<222> (29)..(29)

<223> ribonucleotide rather than deoxribonucleotide
<220><221> misc_feature

<222> (35)..(35)

<223> ribonucleotide rather than deoxribonucleotide
<220><221> misc_feature

<222> (38)..(38)

<223> ribonucleotide rather than deoxribonucleotide
<400> 82

gccgagagga aaggttggta aaggttcggt tggautcact cgge
<210> 83

<211> 48

<212> DNA

<213> Artificial
<220><223> synthetic
<220><221> misc_feature
<222> (1)..(48)

<223> L-nucleic acid
<400> 83

cggcctagaa ggtaggtaag tttcggttgg atctacggtc gtaacacg
<210> 84

<211> 48

<212> DNA

<213> Artificial
<220><223> synthetic
<220><221> misc_feature
<222> (1)..(48)

<223> L-nucleic acid
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<400> 84

cgtcctagaa ggtaggtaag tttcggttgg atctaggata gtagcacg
<210> 85

<211> 46

<212> RNA

<213> Artificial

<220

><223> synthetic

<220><221> misc_feature

<222> (1)..(46)

<223> L-nucleic acid

<400> 85

cguguguggg uagaugceacce ugcgauucge uaaaaaguge cacacg
<210> 86

<211> 52

<212> RNA

<213> Artificial

<220><223> synthetic

<220><221> misc_feature

<222> (1)..(52)

<223> L-nucleic acid

<400> 86

cgacgugugu ggguagauge accugcgauu cgcuaaaaag ugccacacgu cg
<210> 87

<211> 54

<212> RNA

<213> Artificial

<220><223> synthetic

<220><221> misc_feature

<222> (1)..(54)

<223> L-nucleic acid

<400> 87

cagacgugug uggguagaug caccugcgau ucgcuaaaaa gugccacacg ucug

<210> 88
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<211> 46

<212> DNA

<213> Artificial

<220><223> synthetic

<220><221> misc_feature

<222> (1)..(46)

<223> L-nucleic acid

<220><221> misc_feature

<222> (1)..(1)

<223> 40 kDa PEG attached to nucleotide
<400> 88

actcgagagg aaaggttggt aaaggttcgg ttggattcac tcgagt
<210> 89

<211> 46

<212> DNA

<213> Artificial

<220><223> synthetic

<220><221> misc_feature

<222> (1)..(46)

<223> L-nucleic acid

<220><221> misc_feature

<222> (1)..(1)

<223> 40 kDa PEG attached to nucleotide
<220><221> misc_feature

<222> (13)..(13)

<223> ribonucleotide rather than deoxribonucleotide

<400> 89

actcgagagg aaaggttggt aaaggttcgg ttggattcac tcgagt
<210> 90

<211> 44

<212> DNA

<213> Artificial

<220><223> synthetic

<220><221> misc_feature
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<222> (1)..(44)

<223> L-nucleic acid

<220><221> misc_feature

<222> (1)..(1)

<223> 40 kDa PEG attached to nucleotide

<220><221> misc_feature

<222> (12)..(12)

<223> ribonucleotide rather than deoxribonucleotide
<220><221> misc_feature

<222> (23)..(23)

<223> ribonucleotide rather than deoxribonucleotide
<220><221> misc_feature

<222> (35)..(35)

<223> ribonucleotide rather than deoxribonucleotide
<400> 90

gccgagagga aaggttggta aaggttcggt tggautcact cggce
<210> 91

<211> 39

<212> DNA

<213> Artificial

<220><223> synthetic

<220><221> misc_feature

<222> (1)..(39)

<223> L-nucleic acid

<220><221> misc_feature

<222> (1)..(1)

<223> 40 kDa PEG attached to nucleotide
<220><221> misc_feature

<222> (5)..(5)

<223> ribonucleotide rather than deoxribonucleotide
<220><221> misc_feature

<222> (11)..(11)

<223> ribonucleotide rather than deoxribonucleotide
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<220><221> misc_feature

<222> (14)..(14)

<223> ribonucleotide rather than deoxribonucleotide
<220><

221> misc_feature

<222> (15)..(15)

<223> ribonucleotide rather than deoxribonucleotide
<220><221> misc_feature

<222> (25)..(25)

<223> ribonucleotide rather than deoxribonucleotide
<220><221> misc_feature

<222> (26)..(26)

<223> ribonucleotide rather than deoxribonucleotide
<400> 91

gcgggaaatg ggagggctag gtggaaggaa tctgagege

<210> 92

<211> 39

<212> DNA

<213> Artificial

<220><223> synthetic

<220><221> misc_feature

<222> (1)..(39)

<223> L-nucleic acid

<220><221> misc_feature

<222> (1)..(1)

<223> 40 kDa PEG attached to nucleotide

<220><221> misc_feature

<222> (5)..(5)

<223> ribonucleotide rather than deoxribonucleotide
<220><221> misc_feature

<222> (11)..(11)

<223> ribonucleotide rather than deoxribonucleotide
<220><221> misc_feature

<222> (14)..(14)
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<223> ribonucleotide rather than deoxribonucleotide
<220><221> misc_feature
<222> (15)..(15)

<223> ribonucleotide rather than deoxribonucleotide

<220><221> misc_feature

<222> (22)..(22)

<223> ribonucleotide rather than deoxribonucleotide
<220><221> misc_feature

<222> (25)..(25)

<223> ribonucleotide rather than deoxribonucleotide
<220><221> misc_feature

<222> (26)..(26)

<223> ribonucleotide rather than deoxribonucleotide
<400> 92

gcgggaaatg ggagggctag gtggaaggaa tctgagege

<210> 93

<211> 47

<212> DNA

<213> Artificial

<220><223> synthetic

<220><221> misc_feature

<222> (1)..(47)

<223> L-nucleic acid

<220><221> misc_feature

<222> (9)..(9)

<223> ribonucleotide rather than deoxribonucleotide
<400> 93

gcagtgggga aatgggaggg ctaggtggaa ggaatctgag ctactge
<210> 94

<211> 47

<212> DNA

<213> Artificial

<220><223> synthetic
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<220><221> misc_feature

<222> (1)..(47)

<223> L-nucleic acid

<220><221> misc_feature

<222> (18)..(18)

<223> ribonucleotide rather than deoxribonucleotide
<400> 94

gcagtgggga aatgggaggg ctaggtggaa ggaatctgag ctactge

<210> 95

<211> 47

<212> DNA

<213> Artificial
<220><223> synthetic
<220><221> misc_feature
<222> (1)..(47)

<223> L-nucleic acid
<220><221> misc_feature
<222> (19)..(19)

<223> ribonucleotide rather than deoxribonucleotide
<400> 95

gcagtgggga aatgggaggg ctaggtggaa ggaatctgag ctactge
<210> 96

<211> 54

<212> RNA

<213> Artificial
<220><223> synthetic
<220><221> misc_feature
<222> (1)..(54)

<223> L-nucleic acid

<220><221> misc_feature

<222> (5)..(5)
<223> deoxyribonucleotide rather than ribonucleotide

<400> 96
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cagacgugug uggguagaug caccugcgau ucgcuaaaaa gugccacacg ucug
<210> 97

<211> 54

<212> DNA

<213> Artificial

<220><223> synthetic

<220><221> misc_feature

<222> (1)..(54)

<223> L-nulceic acid

<220><221> misc_feature

<222> (7)..(7)

<223> deoxyribonucleotide rather than ribonucleotide

<400> 97

cagacgtgug uggguagaug caccugcgau ucgcuaaaaa gugccacacg ucug
<210> 98

<

211> 54

<212> DNA

<213> Artificial

<220><223> synthetic

<220><221> misc_feature

<222> (1)..(54)

<223> L-nucleic acid

<220><221> misc_feature

<222> (15)..(15)

<223> deoxyribonucleotide rather than ribonucleotide
<400> 98

cagacgugug ugggtagaug caccugcgau ucgcuaaaaa gugccacacg ucug
<210> 99

<211> 54

<212> RNA

<213> Artificial

<220><223> synthetic

<220><221> misc_feature

<222> (1)..(54)
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<223> L-nucleic acid
<220><221> misc_feature

<222> (16)..(16)

<223> deoxyribonucleotide rather than ribonucleotide
<400> 99

cagacgugug uggguagaug caccugcgau ucgcuaaaaa gugccacacg ucug
<210> 100

<211> 54

<212> DNA

<213> Artificial

<220><223> synthetic

<220><221> misc_feature

<222> (1)..(54)

<223> L-nucleic acid

<220><221> misc_feature

<222> (19)..(19)

<223> deoxyribonucleotide rather than ribonucleotide
<400> 100

cagacgugug uggguagatg caccugcgau ucgcuaaaaa gugccacacg ucug

<210> 101
<211> 54
<212

> RNA

<213> Artificial

<220><223> synthetic

<220><221> misc_feature

<222> (1)..(54)

<223> L-nucleic acid

<220><221> misc_feature

<222> (20)..(20)

<223> deoxyribonucleotide rather than ribonucleotide

<400> 101

cagacgugug uggguagaug caccugcgau ucgcuaaaaa gugccacacg ucug

<210> 102
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<211> 54

<212> RNA

<213> Artificial
<220><223> synthetic
<220><221> misc_feature
<222> (1)..(54)

<223> L-nucleic acid
<220><221> misc_feature

<222> (21)..(21)

<223> deoxyribonucleotide rather than ribonucleotide
<400> 102

cagacgugug uggguagaug caccugcgau ucgcuaaaaa gugccacacg ucug
<210> 103

<211> 54

<212> RNA

<213> Artificial

<220><223> synthetic

<220><221> misc_feature

<222> (1)..(54)

<223> L-nucleic acid

<220><221> misc_feature

<222> (22)..(22)

<223> deoxyribonucleotide rather than ribonucleotide
<400> 103

cagacgugug uggguagaug caccugcgau ucgcuaaaaa gugccacacg ucug
<210> 104

<211> 54

<

212> RNA

<213> Artificial

<220><223> synthetic

<220><221> misc_feature

<222> (1)..(54)

<223> L-nucleic acid
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<220><221> misc_feature

<222> (23)..(23)

<223> deoxyribonucleotide rather than ribonucleotide
<400> 104

cagacgugug uggguagaug caccugcgau ucgcuaaaaa gugccacacg ucug
<210> 105

<211> 54

<212> RNA

<213> Artificial

<220><223> synthetic

<220><221> misc_feature

<222> (1)..(54)

<223> L-nucleic acid

<220><221> misc_feature

<222> (24)..(24)

<223> deoxyribonucleotide rather than ribonucleotide
<400> 105

cagacgugug uggguagaug caccugcgau ucgcuaaaaa gugccacacg ucug
<210> 106

<211> 54

<212> DNA

<213> Artificial

<220><223> synthetic

<220><221> misc_feature

<222> (1)..(54)

<223> L-nucleic acid

<220><221> misc_feature

<222> (25)..(25)

<223> deoxyribonucleotide rather than ribonucleotide
<400> 106

cagacgugug uggguagaug cacctgcgau ucgcuaaaaa gugccacacg ucug

<210> 107
<211> 54
<
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212> RNA

<213> Artificial

<220><223> synthetic

<220><221> misc_feature

<222> (1)..(54)

<223> L-nucleic acid

<220><221> misc_feature

<222> (26)..(26)

<223> deoxyribonucleotide rather than ribonucleotide
<400> 107

cagacgugug uggguagaug caccugcgau ucgcuaaaaa gugccacacg ucug
<210> 108

<211> 54

<212> RNA

<213> Artificial

<220><223> synthetic

<220><221> misc_feature

<222> (1)..(54)

<223> L-nucleic acid

<220><221> misc_feature

<222> (27)..(27)

<223> deoxyribonucleotide rather than ribonucleotide
<400> 108

cagacgugug uggguagaug caccugcgau ucgcuaaaaa gugccacacg ucug
<210> 109

<211> 54

<212> RNA

<213> Artificial

<220><223> synthetic

<220><221> misc_feature

<222> (1)..(54)

<223> L-nucleic acid

<220><221> misc_feature

<222> (46)..(46)
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<223> deoxyribonucleotide rather than ribonucleotide

<400> 109

cagacgugug uggguagaug caccugcgau ucgcuaaaaa gugccacacg ucug
<210> 110

<211> 54
<

212> RNA

<213> Artificial

<220><223> synthetic

<220><221> misc_feature

<222> (1)..(54)

<223> L-nucleic acid

<220><221> misc_feature

<222> (48)..(43)

<223> deoxyribonucleotide rather than ribonucleotide
<400> 110

cagacgugug uggguagaug caccugcgau ucgcuaaaaa gugccacacg ucug
<210> 111

<211> 47

<212> DNA

<213> Artificial

<220><223> synthetic

<220><221> misc_feature

<222> (1)..(47)

<223> D-nucleic acid

<400> 111

gcactggtga aatgggaggg ctaggtggaa ggaatctgag gcagtge

<210> 112

<211> 47

<212> DNA

<213> Artificial
<220><223> synthetic
<220><221> misc_feature

<222> (1)..(47)
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<223> D-nucleic acid

<400> 112

gcactggtga aatgggaggg ctatgtggaa ggaatctgag gcagtge
<210> 113

<211> 47

<212> DNA

<213> Artificial

<220><223> synthetic

<220><221> misc_feature

<222> (1)..(47)

<223> D-nucleic acid

<400> 113

gcactgatga aatgggaggg ctaggtggaa ggaatctgaa gcagtge
<210> 114

<211> 47

<212> DNA

<213> Artificial

<220><223> synthetic

<220><221> misc_feature

<222> (1)..(47)

<223> D-nucleic acid

<400> 114

gcactaggga aatgggaggg ctaggcggaa ggaatctgag gtagtge
<210> 115

<211> 47

<212> DNA

<213> Artificial

<220><223> synthetic

<220><221> misc_feature

<222> (1)..(47)

<223> D-nucleic acid

<400> 115

gcactaacga aatgggaggg ctaggtggaa ggaatctaag gtagtge

<210> 116
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<211> 47
<212> DNA
<213> Artificial

<220><223> synthetic

<220><221> misc_feature
<222> (1)..(47)

<223> D-nucleic acid
<400> 116

gcagtggcecga aatgggaggg ctaggtggaa ggaatctgag tcactge
<210> 117

<211> 47

<212> DNA

<213> Artificial
<220><223> synthetic
<220><221> misc_feature
<222> (1)..(47)

<223> D-nucleic acid
<400> 117

gcagtgggga aatgggaggg ctaggtggaa ggaatctgag ctactge
<210> 118

<211> 47

<212> DNA

<213> Artificial
<220><223> synthetic
<220><221> misc_feature

<222> (1)..(47)

<223> D-nucleic acid

<400> 118

gcattactga aatgggaggg ctaggtggaa ggaatctgga gtaatge
<210> 119

<211> 47

<212> DNA

<213> Artificial
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<220><223> synthetic
<220><221> misc_feature
<222> (1)..(47)

<223> D-nucleic acid
<400> 119

gcgcetgggga aatgggaggg ctaggtggaa ggaatctgag gcagtge
<210> 120

<211> 47

<212> DNA

<213> Artificial
<220><223> synthetic
<220><221> misc_feature
<222> (1)..(47)

<223> D-nucleic acid

<400> 120

gcgccagega aatgggaggg ctaggtggaa ggaatctgag tcggege
<210> 121

<211> 45

<212> DNA

<213> Artificial

<220><223> synthetic

<220><221> misc_feature

<222> (1)..(45)

<223> D-nucleic acid

<400> 121

cagtggggaa atgggagggce taggtggaag gaatctgage tactg
<210> 122

<211> 45

<212> DNA

<213> Artificial

<220><223> synthetic

<220><221> misc_feature

<222> (1)..(45)

<223> D-nucleic acid
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<400> 122

gagtggggaa atgggagggce taggtggaag gaatctgage tactc 45

<210> 123

<211> 43

<212> DNA

<213> Artificial
<220><223> synthetic
<220><221> misc_feature
<222> (1)..(43)

<223> D-nucleic acid
<400> 123

agtggggaaa tgggagggct aggtggaagg aatctgaget act 43
<210> 124

<211> 41

<212> DNA

<213> Artificial
<220><223> synthetic
<220><221> misc_feature
<222> (1)..(41)

<223> D-nucleic acid
<400> 124

gtggggaaat gggagggcta ggtggaagga atctgageta ¢ 41
<210> 125

<211> 50

<212> DNA

<213> Artificial

<220><223> synthetic

<220><221> misc_feature

<222> (1)..(50)

<223> D-nucleic acid

<400> 125

cgactcgaga ggaaaggttg ctaaaggttc ggttggattc actcgagtcg 50

<210> 126
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<211> 50

<212> DNA

<213> Artificial
<220><223> synthetic
<220><221> misc_feature
<222> (1)..(50)

<223> D-nucleic acid
<400> 126

cgactcgaga ggaaaggttg gtaaaggttc ggttggattc actcgagtcg
<210> 127

<211> 50

<212> DNA

<213> Artificial

<220><223> synthetic

<220><221> misc_feature

<222> (1)..(50)

<223> L-nucleic acid

<400> 127

cgactcgaga ggaaaggttg gtataggttc ggttggattc actcgagtcg
<210> 128

<211> 50

<212> DNA

<213> Artificial

<220><223> synthetic

<220><221> misc_feature

<222> (1)..(50)

<223> D-nucleic acid

<400> 128

cgactcgaga ggaaatgttg gtaaaggttc ggttggattc actcgagtcg
<210> 129

<211> 50

<212> DNA

<213> Artificial

<220><223> synthetic
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<220><221> misc_feature

<222> (1)..(50)

<223> D-nucleic acid
<400> 129

cgactcgaga ggagaggttg gtaaagattc ggttggattc actcgagtcg
<210> 130

<211> 50

<212> DNA

<213> Artificial
<220><223> synthetic
<220><221> misc_feature
<222> (1)..(50)

<223> D-nucleic acid
<400> 130

cggctcgaga ggaaaggttg gtaaaggttc ggttggattc actcgagtceg
<210> 131

<211> 50

<212> DNA

<213> Artificial
<220><223> synthetic
<220><221> misc_feature
<222> (1)..(50)

<223> D-nucleic acid

<400> 131

cgactcgaga tgaaaggttg gcaaaggttc ggttggattc actcgagtcg
<210> 132

<211> 48

<212> DNA

<213> Artificial

<220><223> synthetic

<220><221> misc_feature

<222> (1)..(48)

<223> D-nucleic acid
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<400> 132

cgagtcgata gaaggtcggt aagtttcggt aggatctgcg acgagacg 48
<210> 133

<211> 48

<212> DNA

<213> Artificial
<220><223> synthetic
<220><221> misc_feature
<222> (1)..(48)

<223> D-nucleic acid
<400> 133

cgagtcgata gaaggttggt aagtttcggt tggatctgcg acgagacg 48

<210> 134

<211> 46

<212> DNA

<213> Artificial
<220><223> synthetic
<220><221> misc_feature
<222> (1)..(46)

<223> D-nucleic acid
<400> 134

actcgagagg aaaggttggt aaaggttcgg ttggattcac tcgagt 46
<210> 135

<211> 44

<212> DNA

<213> Artificial
<220><223> synthetic
<220><221> misc_feature
<222> (1)..(44)

<223> D-nucleic acid
<400> 135

gtcgagagga aaggttggta aaggttcggt tggattcact cgac 44
<210> 136

<211> 42

- 180 -



<212> DNA

<213> Artificial
<220><223> synthetic
<220><221> misc_feature
<222> (1)..(42)

<223> D-nucleic acid
<400> 136

tcgagaggaa aggttggtaa aggttcggtt ggattcactc ga
<210> 137

<211> 38

<212> DNA

<213> Artificial
<220><223> synthetic
<220><221> misc_feature
<222> (1)..(38)

<223> D-nucleic acid
<400> 137

gagaggaaag gttggtaaag gttcggttgg attcactce
<210> 138

<211> 45

<212> DNA

<213> Artificial

<220><223> synthetic

<220><221> misc_feature

<222> (1)..(45)

<223> D-nucleic acid

<400> 138

actcgagagg aaggttggta aaggttcggt tggattcact cgagt
<210> 139

<211> 45

<212> DNA

<213> Artificial

<220><223> synthetic
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<220><221> misc_feature
<222> (1)..(45)

<223> D-nucleic acid
<400> 139

actcgagagg aaaggttggt aaggttcggt tggattcact cgagt 45
<210> 140

<211> 44

<212> DNA

<213> Artificial
<220><223> synthetic
<220><221> misc_feature

<222> (1)..(44)

<223> D-nucleic acid

<400> 140

actcgagagg aaggttggta aggttcggtt ggattcactc gagt 44
<210> 141

<211> 46

<212> DNA

<213> Artificial

<220><223> synthetic

<220><221> misc_feature

<222> (1)..(46)

<223> D-nucleic acid

<220><221> misc_feature

<222> (13)..(13)

<223> ribonucleotide rather than deoxribonucleotide

<400> 141

actcgagagg aaaggttggt aaaggttcgg ttggattcac tcgagt 46
<210> 142

<211> 44

<212> DNA

<213> Artificial

<

220><223> synthetic
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<220><221> misc_feature

<222> (1)..(44)

<223> D-nucleic acid

<220><221> misc_feature

<222> (12)..(12)

<223> ribonucleotide rather than deoxribonucleotide
<400> 142

gtcgagagga aaggttggta aaggttcggt tggattcact cgac
<210> 143

<211> 44

<212> DNA

<213> Artificial

<220><223> synthetic

<220><221> misc_feature

<222> (1)..(44)

<223> D-nucleic acid

<220><221> misc_feature

<222> (12)..(12)

<223> ribonucleotide rather than deoxribonucleotide

<400> 143

ttcgagagga aaggttggta aaggttcggt tggattcact cgaa
<210> 144

<211> 44

<212> DNA

<213> Artificial

<220><223> synthetic

<220><221> misc_feature

<222> (1)..(44)

<223> D-nucleic acid

<220><221> misc_feature

<222> (12)..(12)

<223> ribonucleotide rather than deoxribonucleotide
<400> 144

tgcgagagga aaggttggta aaggttcggt tggattcact cgca
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<210> 145

<211> 44

<212> DNA

<213> Artificial
<220><223> synthetic

<

220><221> misc_feature

<222> (1)..(44)

<223> D-nucleic acid

<220><221> misc_feature

<222> (12)..(12)

<223> ribonucleotide rather than deoxribonucleotide
<400> 145

ggcgagagga aaggttggta aaggttcggt tggattcact cgcec
<210> 146

<211> 44

<212> DNA

<213> Artificial

<220><223> synthetic

<220><221> misc_feature

<222> (1)..(44)

<223> D-nucleic acid

<220><221> misc_feature

<222> (12)..(12)

<223> ribonucleotide rather than deoxribonucleotide

<400> 146

ggccagagga aaggttggta aaggttcggt tggattcact ggcc
<210> 147

<211> 44

<212> DNA

<213> Artificial

<220><223> synthetic

<220><221> misc_feature

<222> (1)..(44)
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<223> D-nucleic acid

<220><221> misc_feature

<222> (12)..(12)

<223> ribonucleotide rather than deoxribonucleotide
<400> 147

gcgcagagga aaggttggta aaggttcggt tggattcact gege
<210> 148

<211> 44

<212> DNA

<213> Artificial

<220><223> synthetic

<

220><221> misc_feature

<222> (1)..(44)

<223> D-nucleic acid

<220><221> misc_feature

<222> (12)..(12)

<223> ribonucleotide rather than deoxribonucleotide
<400> 148

gccgagagga aaggttggta aaggttcggt tggattcact cgge
<210> 149

<211> 44

<212> DNA

<213> Artificial

<220><223> synthetic

<220><221> misc_feature

<222> (1)..(44)

<223> D-nucleic acid

<220><221> misc_feature

<222> (12)..(12)

<223> ribonucleotide rather than deoxribonucleotide

<400> 149
ctcgagagga aaggttggta aaggttcggt tggattcact cgag

<210> 150
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<211> 45

<212> DNA

<213> Artificial

<220><223> synthetic

<220><221> misc_feature

<223> D-nucleic acid

<220><221> misc_feature

<222> (12)..(12)

<223> ribonucleotide rather than deoxribonucleotide
<400> 150

ctcgagagga aaggttggta aaggttcggt tggattcact cgagt
<210> 151

<211> 48

<212> DNA

<213> Artificial

<220><223> synthetic

<220><221> misc_feature

<222> (1)..(48)

<223> D-nucleic acid

<400> 151

cggcctagaa ggtaggtaag tttcggttgg atctacggtc gtaacacg
<210> 152

<211> 48

<212> DNA

<213> Artificial

<220><223> synthetic

<220><221> misc_feature

<222> (1)..(48)

<223> D-nucleic acid

<400> 152

cgtcctagaa ggtaggtaag tttcggttgg atctaggata gtagcacg
<210> 153

<211> 46

<212> RNA
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<213> Artificial
<220><223> synthetic
<220><221> misc_feature
<222> (1)..(46)

<223> D-nucleic acid

<400> 153

cguguguggg uagaugecace ugcegauucge uaaaaaguge cacacg
<210> 154

<211> 54

<212> RNA

<213> Artificial

<220><223> synthetic

<220><221> misc_feature

<222> (1)..(54)

<223> D-nucleic acid

<400> 154

cagacgugug uggguagaug caccugcgau ucgcuaaaaa gugccacacg ucug

<210> 155

<211> 46

<212> DNA

<213> Artificial
<220><223> synthetic
<220><221> misc_feature
<222> (1)..(46)

<223> D-nucleic acid
<220><221> misc_feature

<222> (1)..(D)

<223> NH2 attached to nucleotide through C16 linker
<400> 155

actcgagagg aaaggttggt aaaggttcgg ttggattcac tcgagt
<210> 156

<211> 47

<212> DNA
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<213> Artificial

<220><223> synthetic

<220><221> misc_feature

<222> (1)..(47)

<223> L-nucleic acid

<220><221> misc_feature

<222> (1)..(D)

<223> NH2 attached to nucleotide through C16 linker
<220><221> misc_feature

<222> (13)..(13)

<223> ribonucleotide rather than deoxribonucleotide
<400> 156

actcgagagg aaraggttgg taaaggttcg gttggattca ctcgagt

<210> 157

<211> 44

<212> DNA

<213> Artificial

<220><223> synthetic

<220><221> misc_feature

<222> (1)..(44)

<223> L-nucleic acid

<220><221> misc_feature

<222> (1)..(1)

<223> NH2 attached to nucleotide through C16 linker
<220><221> misc_feature

<222> (12)..(12)

<223> ribonucleotide rather than deoxribonucleotide
<220><221> misc_feature

<222> (23)..(23)

<223> ribonucleotide rather than deoxribonucleotide
<220><221> misc_feature

<222> (35)..(35)

<223> ribonucleotide rather than deoxribonucleotide
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<400> 157

gccgagagga aaggttggta aaggttcggt tggautcact cgge
<210> 158

<211> 39

<212> DNA

<213> Artificial
<220><223> synthetic
<220><221> misc_feature
<222> (1)..(39)

<223> L-nucleic acid
<220><221> misc_feature

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

<223> NH2 attached to nucleotide through C16 linker

<220><221> misc_feature

<222> (5)..(5)

<223> ribonucleotide rather than deoxribonucleotide

<220><221> misc_feature

<222> (11)..(11)

<223> ribonucleotide rather than deoxribonucleotide

<220><221> misc_feature

<222> (14)..(14)

<223> ribonucleotide rather than deoxribonucleotide

<220><221> misc_feature

<222> (15)..(15)

<223> ribonucleotide rather than deoxribonucleotide

<220><221> misc_feature

<222> (25)..(25)

<223> ribonucleotide rather than deoxribonucleotide

<220><221> misc_feature

<222> (26)..(26)

<223> ribonucleotide rather than deoxribonucleotide

<400> 158

gcgggaaatg ggagggctag gtggaaggaa tctgagege

<210> 159
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<211

> 39

<212> DNA

<213> Artificial

<220><223> synthetic

<220><221> misc_feature

<222> (1)..(39)

<223> L-nucleic acid

<220><221> misc_feature

<222> (1)..(D)

<223> NH2 attached to nucleotide through C16 linker
<220><221> misc_feature

<222> (5)..(5)

<223> ribonucleotide rather than deoxribonucleotide
<220><221> misc_feature

<222> (11)..(11)

<223> ribonucleotide rather than deoxribonucleotide
<220><221> misc_feature

<222> (14)..(14)

<223> ribonucleotide rather than deoxribonucleotide

<220><221> misc_feature

<222> (15)..(15)

<223> ribonucleotide rather than deoxribonucleotide
<220><221> misc_feature

<222> (22)..(22)

<223> ribonucleotide rather than deoxribonucleotide
<220><221> misc_feature

<222> (25)..(25)

<223> ribonucleotide rather than deoxribonucleotide
<220><221> misc_feature

<222> (26)..(26)

<223> ribonucleotide rather than deoxribonucleotide

<400> 159

gcgggaaatg ggagggctag gtggaaggaa tctgagege
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<210>

<211

> 69

<212>

<213>

<400>

160

PRT
Homo

160

Arg Ser Leu

1

Gln Ala Asp

His Ser Gln

35

Arg Arg Ala

50

Arg Asn Asn

65

<210>
<211>
<212>
<213>

<400>

161
30
PRT
Homo

161

Arg Ser Leu

1

GIn Ala Asp

<210>

<211>

<212>

<213>

<400>

162
37
PRT
Homo

162

His Ser Gln

1

sapiens

Gln Asp Thr Glu Glu Lys Ser Arg Ser Phe Ser Ala Ser
5 10 15
Pro Leu Ser Asp Pro Asp Gln Met Asn Glu Asp Lys Arg
20 25 30
Gly Thr Phe Thr Ser Asp Tyr Ser Lys Tyr Leu Asp Ser
40 45

GIn Asp Phe Val Gln Trp Leu Met Asn Thr Lys Arg Asn

55 60

sapiens

GIn Asp Thr Glu Glu Lys Ser Arg Ser Phe Ser Ala Ser

5 10 15

Pro Leu Ser Asp Pro Asp Gln Met Asn Glu Asp

20 25 30

sapiens

Gly Thr Phe Thr Ser Asp Tyr Ser Lys Tyr Leu Asp Ser

5 10 15

Arg Arg Ala Gln Asp Phe Val Gln Trp Leu Met Asn Thr Lys Arg Asn
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Arg Asn Asn

<210>
<211>
<212>
<213>

<400>

35
163
29
PRT
Homo

163

His Ser Gln

1

Arg Arg Ala

<210>

<211>

<212>

<213>

<400>

164
37
PRT
Homo

164

His Asp Glu

1

Ser Ser Tyr

Val Lys Gly

<210>

<211>

<212>

<213>

<400>

35
165
31
PRT
Homo

165

His Ala Glu

1

GIn Ala Ala

<210>

166

SIHEdl

20 25 30

Ile Ala

sapiens

Gly Thr Phe Thr Ser Asp Tyr Ser Lys Tyr Leu Asp Ser
5 10 15
GIn Asp Phe Val Gln Trp Leu Met Asn Thr

20 25

sapiens

Phe Glu Arg His Ala Glu Gly Thr Phe Thr Ser Asp Val
5 10 15

Leu Glu Gly Gln Ala Ala Lys Glu Phe Ile Ala Trp Leu

20 25 30

Arg Gly

sapiens

Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Gly

5 10 15
Lys Glu Phe Ile Ala Trp Leu Val Lys Gly Arg Gly

20 25 30
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<211> 30

<212> PRT

<213> Homo sapiens

<400> 166

His Ala Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Gly
1 5 10 15

GIn Ala Ala Lys Glu Phe Ile Ala Trp Leu Val Lys Gly Arg

20 25 30

<210> 167

<211> 33

<212> PRT

<213> Homo sapiens

<400> 167

His Ala Asp Gly Ser Phe Ser Asp Glu Met Asn Thr Ile Leu Asp Asn

1 5 10 15

Leu Ala Ala Arg Asp Phe Ile Asn Trp Leu Ile Gln Thr Lys Ile Thr
20 25 30

Asp

<210> 168

<211> 42

<212> PRT

<213> Homo sapiens

<400> 168

Tyr Ala Glu Gly Thr Phe Ile Ser Asp Tyr Ser Ile Ala Met Asp Lys

1 5 10 15

Ile His GIn Gln Asp Phe Val Asn Trp Leu Leu Ala Gln Lys Gly Lys
20 25 30
Lys Asn Asp Trp Lys His Asn Ile Thr Gln
35 40
<210> 169
<211> 42

<212> PRT
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<213> Homo sapiens

<400> 169

His Ala Asp Gly Val Phe Thr Ser Asp Phe Ser Lys Leu Leu Gly Gln
1 5 10 15

Leu Ser Ala Lys Lys Tyr Leu Glu Ser Leu Met Gly Lys Arg Val Ser

20 25 30

Ser Asn Ile Ser Glu Asp Pro Val Pro Val

35 40
<210> 170
<211> 27
<212> PRT
<213> Homo sapiens
<400> 170
His Ala Asp Gly Val Phe Thr Ser Asp Phe Ser Lys Leu Leu Gly Gln
1 5 10 15
Leu Ser Ala Lys Lys Tyr Leu Glu Ser Leu Met

20 25

<210> 171
<211> 29
<212> PRT
<213> Cavia sp.
<400> 171

His Ser Gln Gly Thr Phe Thr Ser Asp Tyr Ser Lys Tyr Leu Asp Ser

1 5 10 15
Arg Arg Ala Gln GIn Phe Leu Lys Trp Leu Leu Asn Val
20 25
<210> 172
<211> 29
<212> PRT
<213> Chinchilla sp.
<400> 172
His Ser Gln Gly Thr Phe Thr Ser Asp Tyr Ser Lys His Leu Asp Ser

1 5 10 15
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Arg Tyr Ala Gln Glu Phe Val Gln Trp Leu Met Asn Thr
20 25
<210> 173

<211> 33

<212> DNA

<213> Artificial

<220><223> synthetic

<220><221> misc_feature

<222> (1)..(33)

<223> L-nucleic acid

<220><221> misc_feature

<222> (2)..(2)

<223> n is G with G being either a ribonucleotide or a
deoxyribonucleotide

<220><221> misc_feature

<222> (8)..(8)

<223> n is G with G being either a ribonucleotide or a
deoxyribonucleotide

<220><221> misc_feature

<222> (11)..(11)

<223> n is G with G being either a ribonucleotide or a

deoxyribonucleotide

<220><221> misc_feature

<222> (12)..(12)

<223> n is G with G being either a ribonucleotide or a
deoxyribonucleotide

<220><221> misc_feature

<222> (19)..(19)

<223> nis Y or rT

<220><221> misc_feature

<222> (22)..(22)

<223> n is A with A being either a ribonucleotide or a

deoxyribonucleotide
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<220><221> misc_feature

<222> (23)..(23)

<223> n is A with A being either a ribonucleotide or a
deoxyribonucleotide

<400> 173

bnaaatgnga nngctakgng gnnggaatct rrr 33

<210> 174

<211> 33

<212> DNA

<213> Artificial

<220><223> synthetic

<220><221> misc_feature

<222> (1)..(33)

<223> L-nucleic acid

<220><221> misc_feature

<222> (2)..(2)

<223> n is G with G being either a ribonucleotide or a
deoxyribonucleotide

<220><221> misc_feature

<222> (8)..(8)

<223> n is G with G being either a ribonucleotide or a
deoxyribonucleotide

<220><221> misc_feature

<222> (11)..(11)

<223> n is G with G being either a ribonucleotide or a

deoxyribonucleotide

<220><221> misc_feature

<222> (12)..(12)

<223> n is G with G being either a ribonucleotide or a
deoxyribonucleotide

<220><221> misc_feature

<222> (19)..(19)

<223> n is T with T being either a ribonucleotide or a
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deoxyribonucleotide

<220><221> misc_feature

<222> (22)..(22)

<223> n is A with A being either a ribonucleotide or a
deoxyribonucleotide

<220><221> misc_feature

<222> (23)..(23)

<223> n is A with A being either a ribonucleotide or a

deoxyribonucleotide

<400> 174

bnaaatgnga nngctaggng gnnggaatct gar 33

<210> 175

<211> 33

<212> DNA

<213> Artificial

<220><223> synthetic

<220><221> misc_feature

<222> (1)..(33)

<223> D-nucleic acid

<220><221> misc_feature

<222> (2)..(2)

<223> n is G with G being either a ribonucleotide or a
deoxyribonucleotide

<220><221> misc_feature

<222> (8)..(8)

<223> n is G with G being either a ribonucleotide or a

deoxyribonucleot ide

<220><221> misc_feature

<222> (11)..(11)

<223> n is G with G being either a ribonucleotide or a
deoxyribonucleotide

<220><221> misc_feature

<222> (12)..(12)
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<223> n is G with G being either a ribonucleotide or a
deoxyribonucleotide

<220><221> misc_feature

<222> (19)..(19)

<223> n is T with T being either a ribonucleotide or a
deoxyribonucleotide

<220><221> misc_feature

<222> (22)..(22)

<223> n is A with A being either a ribonucleotide or a

deoxyribonucleotide

<220><221> misc_feature

<222> (23)..(23)

<223> n is A with A being either a ribonucleotide or a
deoxyribonucleotide

<400> 175

tnaaatgnga nngctaggng gnnggaatct gag 33

<210> 176

<211> 33

<212> DNA

<213> Artificial

<220><223> synthetic

<220><221> misc_feature

<222> (1)..(33)

<223> L-nucleic acid

<220><221> misc_feature

<222> (2)..(2)

<223> n is G with G being either a ribonucleotide or a
deoxyribonucleot ide

<220><221

> misc_feature

<222> (8)..(8)

<223> n is G with G being either a ribonucleotide or a
deoxyribonucleotide

<220><221> misc_feature
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<222> (11)..(11)

<223> n is G with G being either a ribonucleotide or a
deoxyribonucleotide

<220><221> misc_feature

<222> (12)..(12)

<223> n is G with G being either a ribonucleotide or a
deoxyribonucleotide

<220><221> misc_feature

<222> (19)..(19)

<223> n is T with T being either a ribonucleotide or a

deoxyribonucleotide

<220><221> misc_feature

<222> (22)..(22)

<223> n is A with A being either a ribonucleotide or a
deoxyribonucleotide

<220><221> misc_feature

<222> (23)..(23)

<223> n is A with A being either a ribonucleotide or a
deoxyribonucleotide

<400> 176

tnaaatgnga nngctaggng gnnggaatct gaa 33

<210> 177

<211> 33

<212> DNA

<213> Artificial

<220><223> synthetic

<220><221> misc_feature

<222> (1)..(33)

<223> L-nucleic acid
<220>

<221> misc_feature
<222> (2)..(2)
<223> n is G with G being either a ribonucleotide or a

deoxyribonucleotide
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<220><221> misc_feature

<222> (8)..(8)

<223> n is G with G being either a ribonucleotide or a

deoxyribonucleotide
<220><221> misc_feature

<222> (11)..(11)

<223> n is G with G being either a ribonucleotide or a

deoxyribonucleotide
<220><221> misc_feature

<222> (12)..(12)

<223> n is G with G being either a ribonucleotide or a

deoxyribonucleotide

<220><221> misc_feature

<222> (19)..(19)

<223> n is T with T being either a ribonucleotide or a

deoxyribonucleotide
<220><221> misc_feature

<222> (22)..(22)

<223> n is A with A being either a ribonucleotide or a

deoxyribonucleotide
<220><221> misc_feature

<222> (23)..(23)

<223> n is A with A being either a ribonucleotide or a

deoxyribonucleotide

<400> 177

cnaaatgnga nngctaggng gnnggaatct gag

<210> 178

<211> 33

<212> DNA

<213> Artificial
<220><223> synthetic
<220><221> misc_feature

<222> (1)..(33)
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<223> L-nucleic acid

<220><221> misc_feature

<222> (2)..(2)

<223> n is G with G being either a ribonucleotide or a
deoxyribonucleotide

<220><221> misc_feature

<222> (8)..(8)

<223> n is G with G being either a ribonucleotide or a
deoxyribonucleotide

<220><221> misc_feature

<222> (11)..(11)

<223> n is G with G being either a ribonucleotide or a

deoxyribonucleotide

<220><221> misc_feature

<222> (12)..(12)

<223> n is G with G being either a ribonucleotide or a
deoxyribonucleotide

<220><221> misc_feature

<222> (19)..(19)

<223> n is T with T being either a ribonucleotide or a
deoxyribonucleotide

<220><221> misc_feature

<222> (22)..(22)

<223> n is A with A being either a ribonucleotide or a
deoxyribonucleotide

<220><221> misc_feature

<222> (23)..(23)

<223> n is A with A being either a ribonucleotide or a

deoxyribonucleotide

<400> 178
gnaaatgnga nngctaggng gnnggaatct gag 33
<210> 179

<211> 33

- 201 -
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<212> DNA

<213> Artificial

<220><223> synthetic

<220><221> misc_feature

<222> (1)..(33)

<223> L-nucleic acid

<220><221> misc_feature

<222> (2)..(2)

<223> ribonucleotide rather than deoxribonucleotide
<400> 179

ggaaatggga gggctaggtg gaaggaatct gag
<210> 180

<211> 32

<212> DNA

<213> Artificial

<220><223> synthetic
<220

><221> misc_feature

<222> (1)..(32)

<223> L-nucleic acid

<220><221> misc_feature

<222> (8)..(8)

<223> ribonucleotide rather than deoxribonucleotide
<400> 180

ggaaatggga ggctaggtgg aaggaatctg ag
<210> 181

<211> 33

<212> DNA

<213> Artificial

<220><223> synthetic

<220><221> misc_feature

<222> (1)..(33)

<223> L-nucleic acid

<220><221> misc_feature

<222> (11)..(11)
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<223> ribonucleotide rather than deoxribonucleotide
<400>
181
ggaaatggga gggctaggtg gaaggaatct gag
<210> 182
<211> 33
<212> DNA
<213> Artificial
<220><223> synthetic
<220><221> misc_feature
<222> (1)..(33)
<223> L-nucleic acid
<220><221> misc_feature
<222> (12)..(12)
<223> ribonucleotide rather than deoxribonucleotide
<400> 182
ggaaatggga gggctaggtg gaaggaatct gag
<210> 183
<211> 33
<212> DNA
<213> Artificial

<220><223> synthetic
<220><

221> misc_feature

<222> (1)..(33)

<223> L-nucleic acid

<220><221> misc_feature

<222> (22)..(22)

<223> ribonucleotide rather than deoxribonucleotide
<400> 183

ggaaatggga gggctaggtg gaaggaatct gag
<210> 184

<211> 33

<212> DNA

<213> Artificial
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<220><223> synthetic
<220><221> misc_feature
<222> (1)..(33)
<223> L-nucleic acid
<220><221> misc_feature
<222> (23)..(23)
<223> ribonucleotide rather than deoxribonucleotide
<400>
184
ggaaatggga gggctaggtg gaaggaatct gag
<210> 185
<211> 33
<212> DNA
<213> Artificial
<220><223> synthetic
<220><221> misc_feature
<222> (1)..(33)
<223> L-nucleic acid
<220><221> misc_feature
<222> (8)..(8)
<223> ribonucleotide rather than deoxribonucleotide
<220><221> misc_feature
<222> (22)..(22)
<223> ribonucleotide rather than deoxribonucleotide
<400> 185

ggaaatggga gggctaggtg gaaggaatct gag

<210> 186

<211> 33

<212> DNA

<213> Artificial
<220><223> synthetic
<220><221> misc_feature
<222> (1)..(33)

<223> L-nucleic acid
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<220><221> misc_feature

<222> (22)..(22)

<223> ribonucleotide rather than deoxribonucleotide
<220><221> misc_feature

<222> (23)..(23)

<223> ribonucleotide rather than deoxribonucleotide
<400> 186

ggaaatggga gggctaggtg gaaggaatct gag

<210> 187

<211> 33

<212> DNA

<213> Artificial

<220><223> synthetic

<220><221> misc_feature

<222> (1)..(33)

<223> L-nucleic acid

<220><221> misc_feature

<222> (8)..(8)

<223> ribonucleotide rather than deoxribonucleotide
<220><221> misc_feature

<222> (22)..(22)

<223> ribonucleotide rather than deoxribonucleotide
<220><221> misc_feature

<222> (23)..(23)

<223> ribonucleotide rather than deoxribonucleotide
<400> 187

ggaaatggga gggctaggtg gaaggaatct gag

<210> 188

<211> 33

<212> DNA

<213> Artificial

<220><223> synthetic

<220><221> misc_feature
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<222> (1)..(33)

<223> L-nucleic acid

<220><221> misc_feature

<222> (11)..(11)

<223> ribonucleotide rather than deoxribonucleotide
<220><221> misc_feature

<222> (21)..(21)

<223> ribonucleotide rather than deoxribonucleotide
<220><221> misc_feature

<222> (22)..(22)

<223> ribonucleotide rather than deoxribonucleotide
<400> 188

ggaaatggga gggctaggtg gaaggaatct gag

<210> 189

<211> 33

<212> DNA

<213> Artificial

<220><223> synthetic

<220><221> misc_feature

<222> (1)..(33)

<223> L-nucleic acid

<220><221> misc_feature

<222> (2)..(2)

<223> ribonucleotide rather than deoxribonucleotide
<220><221> misc_feature

<222> (8)..(8)

<223> ribonucleotide rather than deoxribonucleotide
<220><221> misc_feature

<222> (11)..(11)

<223> ribonucleotide rather than deoxribonucleotide
<220><221> misc_feature

<222> (22)..(22)

<223> ribonucleotide rather than deoxribonucleotide

- 206 -

33

SIEdl

10-2014-0083039



<220><221> misc_feature

<222> (23)..(23)

<223> ribonucleotide rather than deoxribonucleotide
<400> 189

ggaaatggga gggctaggtg gaaggaatct gag

<210> 190

<211> 33

<212> DNA

<213> Artificial

<220><223> synthetic

<220><221> misc_feature

<222> (1)..(33)

<223> L-nucleic acid

<220><221> misc_feature

<222> (2)..(2)

<223> ribonucleotide rather than deoxribonucleotide
<220><221> misc_feature

<222> (8)..(8)

<223> ribonucleotide rather than deoxribonucleotide

<220><221> misc_feature

<222> (11)..(11)

<223> ribonucleotide rather than deoxribonucleotide
<220><221> misc_feature

<222> (12)..(12)

<223> ribonucleotide rather than deoxribonucleotide
<220><221> misc_feature

<222> (22)..(22)

<223> ribonucleotide rather than deoxribonucleotide
<220><221> misc_feature

<222> (23)..(23)

<223> ribonucleotide rather than deoxribonucleotide
<400> 190

ggaaatggga gggctaggtg gaaggaatct gag

<210> 191
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<211

> 33

<212> DNA

<213> Artificial

<220><223> synthetic

<220><221> misc_feature

<222> (1)..(33)

<223> L-nucleic acid

<220><221> misc_feature

<222> (2)..(2)

<223> ribonucleotide rather than deoxribonucleotide
<220><221> misc_feature

<222> (8)..(8)

<223> ribonucleotide rather than deoxribonucleotide
<220><221> misc_feature

<222> (11)..(11)

<223> ribonucleotide rather than deoxribonucleotide
<220><221> misc_feature

<222> (12)..(12)

<223> ribonucleotide rather than deoxribonucleotide

<220><221> misc_feature

<222> (19)..(19)

<223> ribonucleotide rather than deoxribonucleotide
<220><221> misc_feature

<222> (22)..(22)

<223> ribonucleotide rather than deoxribonucleotide
<220><221> misc_feature

<222> (23)..(23)

<223> ribonucleotide rather than deoxribonucleotide
<400> 191

ggaaatggga gggctaggtg gaaggaatct gag

<210> 192

<211> 33

<212> DNA
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33

SIHS31 10-2014-0083039



<213> Artificial
<220><223> synthetic
<220><221> misc_feature

<222> (1)..(33)

<223> L-nucleic acid
<400> 192

bgaaatggga gggctakgyg gaaggaatct rrr
<210> 193

<211> 33

<212> DNA

<213> Artificial
<220><223> synthetic
<220><221> misc_feature
<222> (1)..(33)

<223> L-nucleic acid
<400> 193

tgaaatggga gggctaggtg gaaggaatct gag
<210> 194

<211> 33

<212> DNA

<213> Artificial
<220><223> synthetic
<220><221> misc_feature
<222> (1)..(33)

<223> L-nucleic acid

<400> 194

tgaaatggga gggctaggtg gaaggaatct gaa
<210> 195

<211> 33

<212> DNA

<213> Artificial

<220><223> synthetic

<220><221> misc_feature

- 209 -
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<222> (1)..(33)

<223> L-nucleic acid
<400> 195

cgaaatggga gggctaggtg gaaggaatct gag
<210> 196

<211> 33

<212> DNA

<213> Artificial
<220><223> synthetic
<220><221> misc_feature
<222> (1)..(33)

<223> L-nucleic acid
<400> 196

ggaaatggga gggctaggtg gaaggaatct gag

<210> 197

<211> 32

<212> DNA

<213> Artificial
<220><223> synthetic
<220><221> misc_feature
<222> (1)..(32)

<223> L-nucleic acid
<220><221> misc_feature

<222> (6)..(6)

<223> n is A with A being either a ribonucleotide or a

deoxyribonucleotide
<220><221> misc_feature

<222> (17)..(17)

<223> n is G with G being either a ribonucleotide or a

deoxyribonucleotide
<220><221> misc_feature

<222> (23)..(23)

<223> n is G with G being either a ribonucleotide or a

-210 -
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deoxyribonucleotide
<220><221> misc_feature
<222> (29)..(29)
<223> n is T or rU
<220><221> misc_feature

<222> (31)..(31)

<223> n is A with A being either a ribonucleotide or a

deoxyribonucleotide

<400> 197

akgarnkgtt gsyawanrtt cgnttggant cn

<210> 198

<211> 29

<212> DNA

<213> Artificial
<220><223> synthetic
<220><221> misc_feature
<222> (1)..(29)

<223> L-nucleic acid
<400> 198

agaaggttgg taagtttcgg ttggatctg

<210> 199

<211> 29

<212> DNA

<213> Artificial
<220><223> synthetic
<220><221> misc_feature
<222> (1)..(29)

<223> L-nucleic acid
<400> 199

agaaggtcgg taagtttcgg taggatctg
<210> 200

<211> 31

<212> DNA

<213> Artificial

-211 -

32

29

29

SIHS31 10-2014-0083039



<220><223> synthetic

<220><221> misc_feature

<222> (1)..(31)

<223> L-nucleic acid

<400> 200

aggaaggttg gtaaaggttc ggttggattc a
<210> 201

<211> 31

<212> DNA

<213> Artificial
<220><223> synthetic
<220><221> misc_feature
<222> (1)..(31)

<223> L-nucleic acid
<400> 201

aggaaaggtt ggtaaggttc ggttggattc a
<210> 202

<211> 30

<212> DNA

<213> Artificial
<220><223> synthetic
<220><221> misc_feature
<222> (1)..(30)

<223> L-nucleic acid
<400> 202

aggaaggttg gtaaggttcg gttggattca
<210> 203

<211> 32

<212> DNA

<213> Artificial

<220><223> synthetic

<220><221> misc_feature

<222> (1)..(32)

-212 -

31

31

30
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<223> L-nucleic acid

<220><221> misc_feature

<222> (6)..(6)

<223> n is A with A being either a ribonucleotide or a
deoxyribonucleotide

<220><221> misc_feature

<222> (17)..(17)

<223> n is G with G being either a ribonucleotide or a
deoxyribonucleotide

<220><221> misc_feature

<222> (23)..(23)

<223> n is G with G being either a ribonucleotide or a
deoxyribonucleotide

<220><221> misc_feature

<222> (29)..(29)

<223> n is T or rU

<220><221> misc_feature

<222> (32)..(32)

<223> n is A with A being either a ribonucleotide or a
deoxyribonucleotide

<400> 203

aggaanggtt ggtaaangtt cgnttggant cn 32

<210> 204

<211> 32

<212> DNA

<213> Artificial

<220><223> synthetic

<220><221> misc_feature

<222> (1)..(32)

<223> L-nucleic acid

<220><221> misc_feature

<222> (6)..(6)

<223> ribonucleotide rather than deoxribonucleotide

<400> 204

-213 -



aggaaaggtt ggtaaaggtt cggttggatt ca

<210> 205

<211> 32

<212> DNA

<213> Artificial
<220><223> synthetic
<220><221> misc_feature
<222> (1)..(32)

<223> L-nucleic acid
<220><221> misc_feature

<222> (17)..(17)

<223> ribonucleotide rather than deoxribonucleotide

<400> 205

aggaaaggtt ggtaaaggtt cggttggatt ca
<210> 206

<211> 32

<212> DNA

<213> Artificial

<220><223> synthetic

<220><221> misc_feature

<222> (1)..(32)

<223> L-nucleic acid

<220><221> misc_feature

<222> (29)..(29)

<223> ribonucleotide rather than deoxribonucleotide

<400> 206

aggaaaggtt ggtaaaggtt cggttggaut ca
<210> 207

<211> 32

<212> DNA

<213> Artificial

<220><223> synthetic

<220><221> misc_feature

- 214 -

32

32

32

SIHS31 10-2014-0083039



<222> (1)..(32)

<223> L-nucleic acid

<220><221> misc_feature

<222> (6)..(6)

<223> ribonucleotide rather than deoxribonucleotide
<220><221> misc_feature

<222> (17)..(17)

<223> ribonucleotide rather than deoxribonucleotide

<400> 207

aggaaaggtt ggtaaaggtt cggttggatt ca

<210> 208

<211> 32

<212> DNA

<213> Artificial

<220><223> synthetic

<220><221> misc_feature

<222> (1)..(32)

<223> L-nucleic acid

<220><221> misc_feature

<222> (6)..(6)

<223> ribonucleotide rather than deoxribonucleotide
<220><221> misc_feature

<222> (29)..(29)

<223> ribonucleotide rather than deoxribonucleotide

<400> 208

aggaaaggtt ggtaaaggtt cggttggaut cg

<210> 209

<211> 32

<212> DNA

<213> Artificial
<220><223> synthetic
<220><221> misc_feature

<222> (1)..(32)

- 215 -
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<223> L-nucleic acid

<220><221> misc_feature

<222> (6)..(6)

<223> ribonucleotide rather than deoxribonucleotide
<220><221> misc_feature

<222> (29)..(29)

<223> ribonucleotide rather than deoxribonucleotide
<400> 209

aggaaaggtt ggtaaaggtt cggttggaut ca

<210> 210

<211> 32

<212> DNA

<213> Artificial

<220><223> synthetic

<220><221> misc_feature

<222> (1)..(32)

<223> L-nucleic acid

<220><221> misc_feature

<222> (6)..(6)

<223> ribonucleotide rather than deoxribonucleotide
<220><221> misc_feature

<222> (17)..(17)

<223> ribonucleotide rather than deoxribonucleotide
<220><221> misc_feature

<222> (29)..(29)

<223> ribonucleotide rather than deoxribonucleotide
<400> 210

aggaaaggtt ggtaaaggtt cggttggaut ca

<210> 211

<211> 32

<212> DNA

<213> Artificial

<220><223> synthetic

-216 -
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<220><221> misc_feature
<222> (1)..(32)

<223> L-nucleic acid
<220><221> misc_feature

<222> (6)..(6)

<223> ribonucleotide rather than deoxribonucleotide

<220><221> misc_feature

<222> (17)..(17)

<223> ribonucleotide rather than deoxribonucleotide

<220><221> misc_feature

<222> (23)..(23)

<223> ribonucleotide rather than deoxribonucleotide

<220><221> misc_feature

<222> (29)..(29)

<223> ribonucleotide rather than deoxribonucleotide

<400> 211

aggaaaggtt ggtaaaggtt cggttggaut ca
<210> 212

<211> 32

<212> DNA

<213> Artificial

<220><223> synthetic

<220><221> misc_feature

<222> (1)..(32)

<223> L-nucleic acid

<400> 212

aggaaaggtt ggtaaaggtt cggttggatt ca
<210> 213

<211> 10

<212> DNA

<213> Artificial

<220><223> synthetic

<220><221> misc_feature

<222> (1)..(10)

-217 -
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<223> L-nucleic acid
<400> 213

aaggttggta

<210> 214

<211> 14

<212> DNA

<213> Artificial
<220><223> synthetic
<220><221> misc_feature
<222> (1)..(14)
<223> L-nucleic acid
<400> 214

aggttcggtt ggat

<210> 215

<211> 14

<212> DNA

<213> Artificial
<220><223> synthetic
<220><221> misc_feature
<222> (1)..(14)
<223> L-nucleic acid
<400> 215

agtttcggtt ggat

<210> 216

<211> 14

<212> DNA

<213> Artificial
<220><223> synthetic
<220><221> misc_feature
<222> (1)..(14)

<223> L-nucleic acid
<400> 216

agtttcggta ggat

-218 -
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<210> 217

<211> 14

<212> DNA

<213> Artificial
<220><223> synthetic
<220><221> misc_feature
<222> (1)..(14)
<223> L-nucleic acid
<400> 217

agtttcggta ggat

<210> 218

<211> 31

<212> DNA

<213> Artificial

<220><223> synthetic

<220><221> misc_feature

<222> (1)..(31)

<223> L-nucleic acid

<400> 218

aggaaggttg gtaaaggttc ggttggattc a
<210> 219

<211> 31

<212> DNA

<213> Artificial

<220><223> synthetic

<220><221> misc_feature

<222> (1)..(31)

<223> L-nucleic acid

<400> 219

aggaaaggtt ggtaaggttc ggttggattc a
<210> 220

<211> 30

<212> DNA

<213> Artificial

-219 -

14

31

31
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<220><223> synthetic
<220><221> misc_feature

<222> (1)..(30)

<223> L-nucleic acid
<400> 220

aggaaggttg gtaaggttcg gttggattca
<210> 221

<211> 32

<212> DNA

<213> Artificial
<220><223> synthetic
<220><221> misc_feature
<222> (1)..(32)

<223> L-nucleic acid
<400> 221

akgarakgtt gsyawagrtt cggttggatt ca

- 220 -

30
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