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[0102]

[0103]

[0104]

[0105]

[0106]

[0107]

[0108]
[0109]

[0110]

[0111]

[0112]

A FEU A =(dE 501, -0-Ch-,

SS=50ol 10-2533038

_O_CH(MG)_ r’t}:‘ _O (CHZ)Z )E el t:i_]_'d[‘

A A Fejol A, R'S F, OH, -OMe, -0Bt, O-#lSAlelSAIZRE Meisi; R''> H % Felm; R'''2 H,
Me HE= -OMeolt}. the AAl Fejolx, R' B R'''& Holal; R' F, OMe, OBt 3 O-wIH A HA|=5H A
ek Ay DA GEelA, Az 7o Aol NHelth

AN AAl FeEl= AZF NHOlaL; B7F G-2RZo|n; R'o] F B OMeolal, R''o] He|Auk; R'e] Helal, R''o] H
= Folms ROl HYL 34eha) (M) o2 depdl= syt o] Mge wIder =g 2ot

A AA GElE AZF NHolaz; B7F mid g B igd dakelvlels; RN R R o] 9 FRAoR AE iy
ZHLA=(eE E0], -0-CHy-, -0-CH(Me)- = -0-(CHy),m)E BASIH; R'' o] HA gheba) (Hez veds

A7h NHOITL: B7} WW® mi vl R
(Mo Vbl st ol del WP wEUeAEE Ega,

. 2,6-Trolobr] el o

M

‘o] F EE OMeo]al, R''o] HolW,

A% A Fel= A} NHo] 315 B7b WIWE wi WeE 9akdslolm; R'o] HolaL, R''e] Folu], R'''o] HSl 3
4 (Mo VehE sht o del M3 wEUeA=E Tgac

AR AN FEjell A, X B Z =Rl 58k

o B
R™ w:
by
r "
o:Fi;w
L¥ O H
g -R!
RI
- - a8
(Ix)
g7 Ao, e ﬂrﬂr,] gl HEPAHOR R Hi= SRO|aL, o]7]A] R H E= Yo 3hE v o] 2o]H;
R', R'"', R""', A % B 384 (Aol diste] 7]A= whop gy, oh2 A4 FejolA, A= 0olaL, R', R"E
EPHon || B OEtO]U% o}7]4 R', R" & HoJ= st OEtolt).
oE B, X R/EE 79 wF aﬂgazt A7} NHelaL, W7} Selw], R'o] MOEQ! X ¥ Z =w|el Z}7he] s} o] 4
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[0113]

[0114]

[0115]
[0116]

[0117]

[0118]

FEYLEE HE R’ R” | R A w
1 F H H NH S
2 F H H NH 0]
3 F H H (6] S
4 F H H (6] 0]
5 H F H NH S
6 H F H NH 0]
7 H F H (6] S
8 H F H (6] (6]
9 OMe H H NH S
10 OMe H H NH 6]
11 OMe H H 6] S
12 OMe H H 6] (6]
13 H F H NH S
14 H F H NH [¢]
15 H F H (6] S
16 H F H (6] [¢]
17 O-H|ZA]=A] | H H NH S
18 O-H|ZA=A] | H H NH 0
19 O-] & A of] = 4] H H (0] S
20 O-H] & Al of] 5 A] H H (0] (0]
21 H H H NH S
22 H H H NH 0]
23 OH H H NH S
24 OH H H NH (6]
25 OH H H (6] S
26 H OH H NH (6]
27 H OH H NH S
28 H OEt H NH [¢]
29 H OEt H NH S
30 H OEt H (6] [¢]
31 H OEt H (6] S
32 OEt H H NH [¢]
33 OEt H H NH S
34 OEt H H 0 0
35 OEt H H 0 S
FEYLEHE WS C A W
36 -O-CH,- NH S
37 -O-CH,- NH (6]
38 -O-CHz- [6) S
39 -0-CH- 0 0
40 -0-(CHa)>- NH S
41 -O-(CHa)2- NH (6]
42 -O-(CHy),- o S
43 -O-(CHy)- 0 0
44 -0-CH(Me)- NH S
45 -0-CH(Me)- NH 0
46 -O-CH(Me)- 6] S
47 -0-CH(Me)- 0 0
A AAL FEjol A, X ZrQl B 7 =l 77 59
WA 475 3t
LrRle] wEHAEE AEASE A%, dF 59,
ofnjtle] B, ElexX2do]E, XAy TholdAHE HHFYIZE A
AN ol A, X Ere N3'—P5' EAFEolugo
25 HAEEE ABRFHIE 29 S8 dZd.

o= 270, 37

5
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[0134]

[0135]

[ B]
X =gl Y =H <1 =9l
FEAGHS | AR | SUE] | TEACEE | ARG | S e Ao H s | ARG | 9ArE]
7 a3 aE " : 7 a3 aE
6 np,nps,ps. | A G,C, 2 ps A G, C, 11 np, nps,ps. | A G,C,
PO T, U, T,U PO T, U,
DAP, DAP,
SmeC, SmeC,
SmeU, G SmeU, G
DAP DAP
7 np,nps, ps. | A G,C, 2 ps A G,C, 10 np, nps, ps. | A G,C,
PO T, U, T,U PO T, U,
DAP, DAP,
SmeC, SmeC,
SmeU, G 5meU, G
B FHE,
DAP DAP,
8 np, nps, ps, A G, C, 2 ps A G, C 9 np, nps, ps, A G, C,
PO T, U, T,U PO T, U,
DAP, DAP,
SmeC, SmeC,
SmeU, G SmeU, G
=, EREN
DAP DAP
9 np, nps, ps, A G, C, 2 ps A G, C 8 np, nps, ps, A G,C,
PO T, U, T.U PO T, U,
DAP, DAP,
SmeC, SmeC,
SmeU, G SmeU, G
clam, A=,
DAP DAP
10 np,nps, ps, | A G,C, 2 ps A G,C, 7 np, nps, ps, | A G,C,
PO T, U, T.U PO T, U,
DAP, DAP,
SmeC, SmeC,
SmeU, G SmeU, G
== U2,
DAP
6 np,nps, ps, | A,G,C, 3 ps A G, C, 10 np, nps, ps, | A,G,C,
PO T, U, T.U PO T, U,
DAP, DAP,
SmeC, SmeC,
SmeU, G SmeU, G
3=, EX RN
DAP DAP
7 np,nps, ps. | A G,C, 3 ps A G, C, 9 np, nps, ps, | A G,C,
PO T, U, T.U PO T, U,
DAP, DAP,
SmeC, SmeC,
SmeU, G SmeU, G
gax, gax
DAP DAP
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SS=50ol 10-2533038

=9l =9l Z =gl
FE L | Mgt | O] [ RS s | ARt | arar] | R s | Anuct | i)
T R =) ¢ T A T A =) ¢
8 np,nps, ps, | A, G,C, 3 ps A G,C, 8 np, nps, ps, | A, G,C,
PO T, U, T.U PO T, U,
DAP, DAP,
SmeC, SmeC,
SmeU, G SmeU, G
FHlx, =R
DAP
9 np,nps, ps. | A G,C, 3 ps A G, C, 7 np, nps,ps. | A G,C,
PO T, U, T.U PO T.U,
DAP, DAP,
SmeC, SmeC,
SmeU, G SmeU, G
EX RN 238=,
DAP DAP
10 np,nps, ps, | A, G, C, 3 ps A G, C, 6 np, nps, ps, | A, G,C,
PO T, U, T.U PO T, U,
DAP, DAP,
SmeC, SmeC,
SmeU, G SmeU, G
DAP DAP
6 np,nps, ps, | A,G,C, 4 ps A G,C, 9 np, nps, ps, | A, G,C,
PO T,U, T,U PO T, U,
DAP, DAP,
5meC, 5meC,
S5meU, G SmeU, G
DAP DAP
7 np, nps, ps. A G, C, 4 ps A G, C, 8 np, nps, ps. A G, C,
PO T, U, T,U PO T, U,
DAP, DAP,
SmeC, SmeC,
SmeU, G SmeU, G
gax, gaxs
DAP DAP
8 np,nps, ps, | A,G,C, 4 ps A G, C, 7 np, nps, ps, | A, G,C,
PO T,U, T,U PO T, U,
DAP, DAP,
5meC, 5meC,
SmeU, G SmeU, G
g, SR
DAP DAP
9 np, nps, ps, A G, C, 4 ps A G,C, 6 np, nps, ps, A G,C,
PO T, U, T,U PO T, U,
DAP, DAP,
5meC, 5meC,
5meU, G 5meU, G
Zu, Zu,
[0136] bar bar
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[0137]

=9l =9l Z =gl
FE L | Mgt | O] [ RS s | ARt | arar] | R s | Anuct | i)
T R =) ¢ T A T A =) ¢
10 np, nps, ps, | A, G,C 4 ps A G, C, 5 np, nps, ps, | A, G,C,
PO T, U, T.U PO T, U,
DAP, DAP,
SmeC, SmeC,
SmeU, G SmeU, G
FHlx, =R
DAP
5 np,nps, ps. | A G,C, 5 ps A G,C, 5 np, nps,ps. | A G,C,
PO T, U, T.U PO T.U,
DAP, DAP,
SmeC, SmeC,
SmeU, G SmeU, G
EX RN 238=,
DAP DAP
6 np,nps, ps, | A, G, C, 5 ps A G, C, 9 np, nps, ps, | A, G,C,
PO T, U, T.U PO T, U,
DAP, DAP,
SmeC, SmeC,
SmeU, G SmeU, G
DAP DAP
7 np, nps, ps, A G, C, 5 ps A G, C, 7 np, nps, ps, A G, C,
PO T,U, T,U PO T, U,
DAP, DAP,
5meC, 5meC,
S5meU, G SmeU, G
DAP DAP
8 np, nps, ps, A G, C, 5 ps A G, C, 6 np, nps, ps. A G, C,
PO T, U, T,U PO T, U,
DAP, DAP,
SmeC, SmeC,
SmeU, G SmeU, G
gax, gaxs
DAP DAP
9 np,nps, ps, | A,G,C, 5 ps A G, C, 5 np, nps, ps, | A, G,C,
PO T,U, T,U PO T, U,
DAP, DAP,
5meC, 5meC,
SmeU, G SmeU, G
S =N S N
DAP DAP
6 np, nps, ps, A G, C, 6 ps A G,C, 8 np, nps, ps, A G,C,
PO T, U, T,U PO T, U,
DAP, DAP,
5meC, 5meC,
5meU, G 5meU, G
Zu, Zu,
DAP DAP
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SS=50ol 10-2533038

= ol = o] =il
FEU QS | AE gt | O] [ R e s | ARt | ades] | Faa et s | AR | a4
T R =) ¢ T A T A =) ¢
7 np,nps, ps, | A, G,C, 6 ps A G,C, 7 np, nps, ps, | A, G,C,
PO T, U, T.U PO T, U,
DAP, DAP,
SmeC, SmeC,
SmeU, G SmeU, G
FHlx, S
DAP
8 np,nps, ps. | A G,C, 6 ps A G,C, 6 np, nps,ps. | A G,C,
PO T, U, T.U PO T.U,
DAP, DAP,
SmeC, SmeC,
SmeU, G SmeU, G
o, gas
DAP DAP
9 np,nps, ps, | A, G, C, 6 ps A G, C, 5 np, nps, ps, | A, G,C,
PO T, U, T.U PO T, U,
DAP, DAP,
SmeC, SmeC,
SmeU, G SmeU, G
gam, ga=
DAP DAP
10 np,nps, ps, | A,G,C, 6 ps A G,C, 4 np, nps, ps, | A, G,C,
PO T,U, T,U PO T, U,
DAP, DAP,
5meC, 5meC,
S5meU, G SmeU, G
DAP DAP
6 np, nps, ps, A G, C, 6 ps A G,C, 8 np, nps, ps, A G,C,
PO T, U, T,U PO T, U,
DAP, DAP,
SmeC, SmeC,
SmeU, G SmeU, G
gax, gaxs
DAP DAP
7 np,nps, ps, | A,G,C, 6 ps A G, C, 7 np, nps, ps, | A, G,C,
PO T,U, T,U PO T, U,
DAP, DAP,
5meC, 5meC,
SmeU, G SmeU, G
g, SR
DAP DAP
8 np, nps, ps, A G, C, 6 ps A G,C, 6 np, nps, ps, A G,C,
PO T, U, T,U PO T, U,
DAP, DAP,
5meC, 5meC,
5meU, G 5meU, G
Fu, Fa,
[ 013 8] DAP DAP
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SS=50ol 10-2533038

"44] v—,”ﬂ F,‘;ﬂo]

FEU QS | AE gt | O] [ R e s | ARt | ades] | Faa et s | AR | a4
T R =) ¢ T A T A =) ¢
9 np,nps, ps, | A, G,C, 6 ps A G, C, 5 np, nps, ps, | A, G,C,

PO T, U, T.U PO T, U,
DAP, DAP,
SmeC, SmeC,
SmeU, G SmeU, G
FHlx, =R
DAP
10 np, nps, ps. | A G,C, 6 ps A G,C, 4 np, nps,ps. | A G,C,
PO T, U, T.U PO T.U,
DAP, DAP,
SmeC, SmeC,
SmeU, G SmeU, G
=L ES 2=
DAP DAP
6 np,nps, ps, | A, G, C, 6 ps A G, C, 8 np, nps, ps, | A, G,C,
PO T, U, T.U PO T, U,
DAP, DAP,
SmeC, SmeC,
SmeU, G SmeU, G
DAP DAP
7 np,nps, ps, | A,G,C, 6 ps A G,C, 7 np, nps, ps, | A, G,C,
PO T,U, T,U PO T, U,
DAP, DAP,
5meC, 5meC,
S5meU, G SmeU, G
DAP DAP
8 np, nps, ps, A G, C, 6 ps A G,C, 6 np, nps, ps, A G,C,
PO T, U, T,U PO T, U,
DAP, DAP,
SmeC, SmeC,
SmeU, G SmeU, G
gax, gaxs
DAP DAP
9 np,nps, ps, | A,G,C, 6 ps A G, C, 5 np, nps, ps, | A, G,C,
PO T,U, T,U PO T, U,
DAP, DAP,
5meC, 5meC,
SmeU, G SmeU, G
g, SR
DAP DAP
10 np, nps, ps, A G, C, 6 ps A G,C, 4 np, nps, ps, A G,C,
PO T, U, T,U PO T, U,
DAP, DAP,
5meC, 5meC,
5meU, G 5meU, G
Zu, Zu,
[0139] DA DA
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SS=50ol 10-2533038

= ol = o] =il
FEU QS | AE et | o a] [ SR u e e | AR ‘Wﬂﬂﬂ FEU QS | AE gt | A7)
% kil A2 % kil = 2y A2
6 np,nps, ps, | A, G,C, 7 ps A G,C, 8 np, nps, ps, | A, G,C,
PO T, U, T.U PO T, U,
DAP, DAP,
SmeC, SmeC,
SmeU, G SmeU, G
FHlx, S
DAP
7 np,nps, ps. | A G,C, 7 ps A G,C, 7 np, nps,ps. | A G,C,
PO T, U, T.U PO T.U,
DAP, DAP,
SmeC, SmeC,
SmeU, G SmeU, G
o, gas
DAP DAP
8 np,nps, ps, | A, G, C, 7 ps A G, C, 6 np, nps, ps, | A, G,C,
PO T, U, T.U PO T, U,
DAP, DAP,
SmeC, SmeC,
SmeU, G SmeU, G
gam, ga=
DAP DAP
9 np,nps, ps, | A,G,C, 7 ps A G,C, 5 np, nps, ps, | A, G,C,
PO T,U, T,U PO T, U,
DAP, DAP,
5meC, 5meC,
S5meU, G SmeU, G
DAP DAP
10 np, nps, ps, A G, C, 7 ps A G,C, 4 np, nps, ps, A G,C,
PO T, U, T,U PO T, U,
DAP, DAP,
SmeC, SmeC,
SmeU, G SmeU, G
DAP DAP
6 np,nps, ps, | A,G,C, 7 ps A G, C, 8 np, nps, ps, | A, G,C,
PO T,U, T,U PO T, U,
DAP, DAP,
5meC, 5meC,
SmeU, G SmeU, G
g, S N
DAP DAP
7 np, nps, ps, A G, C, 7 ps A G,C, 7 np, nps, ps, A G,C,
PO T, U, T,U PO T, U,
DAP, DAP,
5meC, 5meC,
5meU, G 5meU, G
Fu, Fa,
[0 1 40] DAP DAP

_32_



[0141]

"44] v—,”ﬂ F,‘;ﬂo]

FEU QS | AE gt | O] [ R e s | ARt | ades] | Faa et s | AR | a4
> ki) R = ki) = Ekij 25
8 np, nps, ps, | A, G,C 7 ps A G,C, 6 np, nps, ps, | A, G,C,

PO T, U, T.U PO T, U,
DAP, DAP,
SmeC, SmeC,
SmeU, G SmeU, G
FHlx, S
DAP
9 np,nps, ps. | A G,C, 7 ps A G,C, 5 np, nps,ps. | A G,C,
PO T, U, T.U PO T.U,
DAP, DAP,
SmeC, SmeC,
SmeU, G SmeU, G
o, gas
DAP DAP
10 np,nps, ps, | A, G, C, 7 ps A G,C, 4 np, nps, ps, | A, G,C,
PO T, U, T.U PO T, U,
DAP, DAP,
SmeC, SmeC,
SmeU, G SmeU, G
gam, ga=
DAP DAP
6 np,nps, ps, | A,G,C, 7 ps A G,C, 8 np, nps, ps, | A, G,C,
PO T,U, T,U PO T, U,
DAP, DAP,
5meC, 5meC,
S5meU, G SmeU, G
DAP DAP
7 np, nps, ps, A G, C, 7 ps A G,C, 7 np, nps, ps, A G,C,
PO T, U, T,U PO T, U,
DAP, DAP,
SmeC, SmeC,
SmeU, G SmeU, G
gax, gaxs
DAP DAP
8 np,nps, ps, | A,G,C, 7 ps A G, C, 6 np, nps, ps, | A, G,C,
PO T,U, T,U PO T, U,
DAP, DAP,
5meC, 5meC,
SmeU, G SmeU, G
g, SR
DAP DAP
9 np, nps, ps, A G, C, 7 ps A G,C, 5 np, nps, ps, A G,C,
PO T, U, T,U PO T, U,
DAP, DAP,
5meC, 5meC,
5meU, G 5meU, G
Fu, Fa,
DAP DAP

_33_
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SS=50ol 10-2533038

"44] v—,”ﬂ F,‘;ﬂo]

FEU QS | AE gt | O] [ R e s | ARt | ades] | Faa et s | AR | a4
T R =) ¢ T A T A =) ¢
10 np,nps, ps, | A, G,C, 7 ps A G, C, 4 np, nps, ps, | A, G,C,

PO T, U, T.U PO T, U,
DAP, DAP,
SmeC, SmeC,
SmeU, G SmeU, G
FHlx, =R
DAP
5 np,nps, ps. | A G,C, 8 ps A G,C, 6 np, nps,ps. | A G,C,
PO T, U, T.U PO T.U,
DAP, DAP,
SmeC, SmeC,
SmeU, G SmeU, G
=L ES 2=
DAP DAP
5 np,nps, ps, | A, G, C, 8 ps A G, C, 7 np, nps, ps, | A, G,C,
PO T, U, T.U PO T, U,
DAP, DAP,
SmeC, SmeC,
SmeU, G SmeU, G
DAP DAP
5 np,nps, ps, | A, G,C, 8 ps A G,C, 8 np, nps, ps, | A, G,C,
PO T,U, T,U PO T, U,
DAP, DAP,
5meC, 5meC,
S5meU, G SmeU, G
DAP DAP
5 np, nps, ps, A G, C, 8 ps A G,C, 9 np, nps, ps, A G,C,
PO T, U, T,U PO T, U,
DAP, DAP,
SmeC, SmeC,
SmeU, G SmeU, G
gax, gaxs
DAP DAP
6 np,nps, ps, | A,G,C, 8 ps A G, C, 5 np, nps, ps, | A, G,C,
PO T,U, T,U PO T, U,
DAP, DAP,
5meC, 5meC,
SmeU, G SmeU, G
g, SR
DAP DAP
6 np, nps, ps, A G, C, 8 ps A G,C, 6 np, nps, ps, A G,C,
PO T, U, T,U PO T, U,
DAP, DAP,
5meC, 5meC,
5meU, G 5meU, G
Zu, Zu,
[0142] DA DA

_34_



SS=50ol 10-2533038

"44] v—,”ﬂ F,‘;ﬂo]

FEU QS | AE gt | O] [ R e s | ARt | ades] | Faa et s | AR | a4
T R =) ¢ T A T A =) ¢
6 np,nps, ps, | A, G,C, 8 ps A G,C, 7 np, nps, ps, | A, G,C,

PO T, U, T.U PO T, U,
DAP, DAP,
SmeC, SmeC,
SmeU, G SmeU, G
3, Sl e
DAP
6 np,nps, ps. | A G,C, 8 ps A G,C, 8 np, nps,ps. | A G,C,
PO T, U, T.U PO T.U,
DAP, DAP,
SmeC, SmeC,
SmeU, G SmeU, G
o, gas
DAP DAP
7 np,nps, ps, | A, G, C, 8 ps A G,C, 4 np, nps, ps, | A, G,C,
PO T, U, T.U PO T, U,
DAP, DAP,
SmeC, SmeC,
SmeU, G SmeU, G
EEES 29z
DAP DAP
7 np,nps, ps, | A,G,C, 8 ps A G,C, 5 np, nps, ps, | A, G,C,
PO T,U, T,U PO T, U,
DAP, DAP,
5meC, 5meC,
SmeU, G SmeU, G
DAP DAP
7 np, nps, ps, A G, C, 8 ps A G,C, 6 np, nps, ps, A G,C,
PO T, U, T,U PO T, U,
DAP, DAP,
SmeC, SmeC,
SmeU, G SmeU, G
gax, gaxs
DAP DAP
7 np,nps, ps, | A, G,C, 8 ps A G, C, 7 np, nps, ps, | A, G,C,
PO T,U, T,U PO T, U,
DAP, DAP,
5meC, 5meC,
SmeU, G SmeU, G
g, S N
DAP DAP
8 np,nps, ps, | A.G,C, 8 ps A,G,C, 6 np, nps, ps, | A G,C,
PO T, U, T,U PO T, U,
DAP, DAP,
5meC, 5meC,
5meU, G 5meU, G
Fu, Fa,
[0 1 43] DAP DAP
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[0144]

"44] v—,”ﬂ F,‘;ﬂo]
FEU QS | AE gt | O] [ R e s | ARt | ades] | Faa et s | AR | a4
T R =) ¢ T A T A =) ¢
8 np, nps, ps, | A, G,C 8 ps A G,C, 5 np, nps, ps, | A, G,C,
PO T, U, T.U PO T, U,
DAP, DAP,
SmeC, SmeC,
SmeU, G SmeU, G
FHlx, =R
DAP
8 np,nps, ps. | A G,C, 8 ps A G, C 4 np, nps,ps. | A G,C,
PO T, U, T.U PO T.U,
DAP, DAP,
SmeC, SmeC,
SmeU, G SmeU, G
=L ES 2=
DAP DAP
5 np,nps, ps, | A, G, C, 8 ps A G, C, 6 np, nps, ps, | A, G,C,
PO T, U, T.U PO T, U,
DAP, DAP,
SmeC, SmeC,
SmeU, G SmeU, G
DAP DAP
5 np, nps, ps, A G, C, 8 ps A G, C, 7 np, nps, ps, A G, C,
PO T,U, T,U PO T, U,
DAP, DAP,
5meC, 5meC,
S5meU, G SmeU, G
DAP DAP
5 np, nps, ps, A G, C, 8 ps A G,C, 8 np, nps, ps, A G,C,
PO T, U, T,U PO T, U,
DAP, DAP,
SmeC, SmeC,
SmeU, G SmeU, G
gax, gaxs
DAP DAP
5 np,nps, ps, | A,G,C, 8 ps A G, C, 9 np, nps, ps, | A, G,C,
PO T,U, T,U PO T, U,
DAP, DAP,
5meC, 5meC,
SmeU, G SmeU, G
g, SR
DAP DAP
6 np, nps, ps, A G, C, 8 ps A G,C, 5 np, nps, ps, A G,C,
PO T, U, T,U PO T, U,
DAP, DAP,
5meC, 5meC,
5meU, G 5meU, G
Zu, Zu,
DAP DAP

_36_
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SS=50ol 10-2533038

"44] v—,”ﬂ F,‘;ﬂo]

FEU QS | AE gt | O] [ R e s | ARt | ades] | Faa et s | AR | a4
T R =) ¢ T A T A =) ¢
6 np,nps, ps, | A, G,C, 8 ps A G,C, 6 np, nps, ps, | A, G,C,

PO T, U, T.U PO T, U,
DAP, DAP,
SmeC, SmeC,
SmeU, G SmeU, G
FHlx, =R
DAP
6 np,nps, ps. | A G,C, 8 ps A G,C, 7 np, nps,ps. | A G,C,
PO T, U, T.U PO T.U,
DAP, DAP,
SmeC, SmeC,
SmeU, G SmeU, G
o, gas
DAP DAP
6 np,nps, ps, | A, G, C, 8 ps A G, C, 8 np, nps, ps, | A, G,C,
PO T, U, T.U PO T, U,
DAP, DAP,
SmeC, SmeC,
SmeU, G SmeU, G
EEES 29z
DAP DAP
7 np,nps, ps, | A,G,C, 8 ps A G,C, 4 np, nps, ps, | A, G,C,
PO T,U, T,U PO T, U,
DAP, DAP,
5meC, 5meC,
S5meU, G SmeU, G
DAP DAP
7 np, nps, ps, A G, C, 8 ps A G,C, 5 np, nps, ps, A G,C,
PO T, U, T,U PO T, U,
DAP, DAP,
SmeC, SmeC,
SmeU, G SmeU, G
DAP DAP
7 np,nps, ps, | A,G,C, 8 ps A G, C, 6 np, nps, ps, | A, G,C,
PO T,U, T,U PO T, U,
DAP, DAP,
5meC, 5meC,
SmeU, G SmeU, G
g, S N
DAP DAP
7 np,nps, ps, | A.G,C, 8 ps A,G,C, 7 np, nps, ps, | A G,C,
PO T, U, T,U PO T, U,
DAP, DAP,
5meC, 5meC,
5meU, G 5meU, G
Fu, Fa,
[ 014 5] DAP DAP
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[0146]

"44] v—,”ﬂ F,‘;ﬂo]
FEU QS | AE gt | O] [ R e s | ARt | ades] | Faa et s | AR | a4
T R =) ¢ T A T A =) ¢
8 np, nps, ps, | A, G,C 8 ps A G,C, 6 np, nps, ps, | A, G,C,
PO T, U, T.U PO T, U,
DAP, DAP,
SmeC, SmeC,
SmeU, G SmeU, G
FHlx, =R
DAP
8 np,nps, ps. | A G,C, 8 ps A G, C 5 np, nps,ps. | A G,C,
PO T, U, T.U PO T.U,
DAP, DAP,
SmeC, SmeC,
SmeU, G SmeU, G
=L ES 2=
DAP DAP
8 np,nps, ps, | A, G,C, 8 ps A G, C, 4 np, nps, ps, | A, G,C,
PO T, U, T.U PO T, U,
DAP, DAP,
SmeC, SmeC,
SmeU, G SmeU, G
DAP DAP
5 np,nps, ps, | A,G,C, 8 ps A G,C, 6 np, nps, ps, | A, G,C,
PO T,U, T,U PO T, U,
DAP, DAP,
5meC, 5meC,
S5meU, G SmeU, G
DAP DAP
5 np, nps, ps, A G, C, 8 ps A G,C, 7 np, nps, ps, A G,C,
PO T, U, T,U PO T, U,
DAP, DAP,
SmeC, SmeC,
SmeU, G SmeU, G
gax, gaxs
DAP DAP
5 np,nps, ps, | A,G,C, 8 ps A G, C, 8 np, nps, ps, | A, G,C,
PO T,U, T,U PO T, U,
DAP, DAP,
5meC, 5meC,
SmeU, G SmeU, G
g, SR
DAP DAP
5 np, nps, ps, A G, C, 8 ps A G,C, 9 np, nps, ps, A G,C,
PO T, U, T,U PO T, U,
DAP, DAP,
5meC, 5meC,
5meU, G 5meU, G
Zu, Zu,
DAP DAP

_38_

5

10-2533038



SS=50ol 10-2533038

"44] v—,”ﬂ F,‘;ﬂo]

FEU QS | AE gt | O] [ R e s | ARt | ades] | Faa et s | AR | a4
T R =) ¢ T A T A =) ¢
6 np,nps, ps, | A, G,C, 8 ps A G,C, 5 np, nps, ps, | A, G,C,

PO T, U, T.U PO T, U,
DAP, DAP,
SmeC, SmeC,
SmeU, G SmeU, G
FHlx, =R
DAP
6 np,nps, ps. | A G,C, 8 ps A G,C, 6 np, nps,ps. | A G,C,
PO T, U, T.U PO T.U,
DAP, DAP,
SmeC, SmeC,
SmeU, G SmeU, G
=L ES 2=
DAP DAP
6 np,nps, ps, | A, G, C, 8 ps A G, C, 7 np, nps, ps, | A, G,C,
PO T, U, T.U PO T, U,
DAP, DAP,
SmeC, SmeC,
SmeU, G SmeU, G
DAP DAP
6 np,nps, ps, | A,G,C, 8 ps A G,C, 8 np, nps, ps, | A, G,C,
PO T,U, T,U PO T, U,
DAP, DAP,
5meC, 5meC,
S5meU, G SmeU, G
DAP DAP
7 np, nps, ps, A G, C, 8 ps A G,C, 4 np, nps, ps, A G,C,
PO T, U, T,U PO T, U,
DAP, DAP,
SmeC, SmeC,
SmeU, G SmeU, G
gax, gaxs
DAP DAP
7 np,nps, ps, | A,G,C, 8 ps A G, C, 5 np, nps, ps, | A, G,C,
PO T,U, T,U PO T, U,
DAP, DAP,
5meC, 5meC,
SmeU, G SmeU, G
g, SR
DAP DAP
7 np, nps, ps, A G, C, 8 ps A G,C, 6 np, nps, ps, A G,C,
PO T, U, T,U PO T, U,
DAP, DAP,
5meC, 5meC,
5meU, G 5meU, G
Zu, Zu,
[0147] DA DA

_39_



S=50ol 10-2533038

X vl Y L=vgl Z &=l
FEHQEE | AR | ] | T S | AR | AR ] | e e S | ARGreR | e ]
* 4% 2 + £k & 4% A 3t
7 np,nps, ps. | A G,C, 8 ps A G, C, 7 np, nps, ps. | A G,C,
PO T, U, T.U PO T, U,
DAP, DAP,
SmeC, SmeC,
5meU, G 5meU, G
W ERTE
DAP DAP
8 np, nps, ps, A G, C, 8 ps A G,C, 6 np, nps, ps, A G,C,
PO T, U, T,U PO T, U,
DAP, DAP,
SmeC, SmeC,
S5meU, G SmeU, G
DAP DAP
8 np, nps, ps, A G, C, 8 ps A G, C, 5 np, nps, ps, A G, C,
PO T,U, T,U PO T, U,
DAP, DAP
SmeC, SmeC,
SmeU, G SmeU, G
EXES g9
DAP DAP
5 np,nps, ps, | A,G,C, 9 ps A G, C, 5 np, nps, ps, | A, G,C,
PO T, U T,U PO T, U,
DAP, DAP,
SmeC, SmeC,
SmeU, G SmeU, G
2oz, 2z
DAP DAP
5 np,nps,ps, | A,G.C. |9 ps A G, C, 6 np, nps, ps, | A, G, C,
PO T, U, T.U PO T, U,
DAP, DAP,
SmeC, SmeC,
SmeU, G SmeU, G
Tz e
DAP DAP
5 np, nps, ps. AGC |9 ps A G, C, 7 np, nps, ps. A, G,C,
PO T, U, T,U PO T, U,
DAP, DAP,
SmeC, SmeC,
S5meU, G S5meU, G
DAP DAP
5 np,nps,ps, | A, G C, |9 ps A G, C, 8 np, nps, ps, | A, G,C,
PO T, U, T.U PO T, U,
DAP, DAP,
SmeC, SmeC,
SmeU, G SmeU, G
9z, e
DAP DAP

[0148]
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SS=50ol 10-2533038

X =9l Z =]l
TR QHE | Aufuzr | Aaa] FEUQHE | AUguzr | aae]
% 2% A 2 - A% ) 3
5 np, nps, ps, A G, C, 9 np, nps, ps, A G,C,
PO T, U, PO T, U,
DAP, DAP
S5meC, SmeC,
SmeU, G SmeU, G
DAP DAP
6 np, nps, ps. A GC |9 ps A G, C, 5 np, nps, ps. A G, C,
PO T, U, T,U PO T, U,
DAP, DAP,
SmeC, SmeC,
5meU, G 5meU, G
SR SR
DAP DAP
6 np,nps,ps, | A GC, |9 ps A G,C, 6 np, nps,ps. | A G,C,
PO T, U, T.U PO T, U,
DAP, DAP,
SmeC, SmeC,
SmeU, G SmeU, G
3=, 3=,
DAP DAP
6 np,nps, ps, | A,G,C, |9 ps A G,C, 7 np, nps, ps, | A, G,C,
PO T,U, T,U PO T, U,
DAP, DAP,
SmeC, SmeC,
SmeU, G SmeU, G
29, EEES
DAP DAP
6 np, nps, ps, AGC |9 ps A G, C, 8 np, nps, ps. A G, C,
PO T, U, T,U PO T, U,
DAP, DAP,
SmeC, SmeC,
SmeU, G SmeU, G
ExES B
DAP DAP
7 np, nps, ps, AGC |9 ps A G, C, 4 np, nps, ps, A G, C,
PO T, U, T,U PO T, U,
DAP, DAP,
SmeC, SmeC,
5meU, G 5meU, G
2, e
DAP DAP
7 np,nps,ps, | A GC, |9 ps A G, C, 5 np, nps, ps. | A G,C,
PO T, U, T.U PO T, U,
DAP, DAP,
SmeC, S5meC,
SmeU, G SmeU, G
E=) &5 b=, ol 3T
DAP DAP

[0149]
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SS=50ol 10-2533038

X =v 4l Y L=v2l Z =2l
FEHOEE | ARAG | A | R E S | ARGET | Aakdr) | R o= | AR st
+ ag A3 + ag + ag A3
7 np, nps, ps, A GC |9 ps A G, C, 6 np, nps, ps, A G, C,
PO T, U, T,U PO T, U,
DAP, DAP,
SmeC, SmeC,
SmeU, G SmeU, G
ga=, 9=
DAP
7 np,nps,ps, | A,G.C. |9 ps A G, C, 7 np, nps, ps. | A, G.C,
PO T, U, T,U PO T, U,
DAP, DAP,
SmeC, SmeC,
SmeU, G SmeU, G
29, 2=
DAP DAP
8 np,nps,ps, | A GC, |9 ps A G,C, 6 np, nps, ps. | A G,C,
PO T, U, T.U PO T, U,
DAP, DAP,
5meC, 5meC,
SmeU, G SmeU.
g49x=, = U
DAP
8 np,nps,ps, | A GC, |9 ps A G, C, 5 np, nps, ps, | A G,C,
PO T, U, T.U PO T.U,
DAP, DAP,
SmeC, SmeC,
SmeU, G SmeU, G
gax, gax
DAP DAP
8 np,nps,ps, | A, G C, |9 ps A G, C, 4 np, nps, ps, | A, G,C,
PO T,U, T.U PO T, U,
DAP DAP,
SmeC, SmeC,
5meU, G 5meU, G
W R
DAP DAP
5 np,nps,ps, | A G, C, |9 ps A,G,C, 6 np, nps, ps, | A.G,C,
PO T,U, T,U PO T, U,
DAP, DAP,
SmeC, SmeC,
SmeU, G 5meU, G
e, e,
DAP DAP
5 np, nps, ps. A GC, |9 ps A, G,C, 7 np, nps, ps. A, G,C,
PO T, U, T,U PO T, U,
DAP, DAP,
5meC, 5meC,
SmeU, G SmeU, G
29x=, 249x=,
DAP DAP

[0150]

_42_



[0151]

X =v 4l Y L=v2l Z =2l
TEUSE T | AUt | ] | EAeE T | ARt | dares] | TR e e T | At | aakas]
T 2% A 2 T 2% T 2% A
5 np,nps,ps, | A, GC |9 ps A G.C, 8 np, nps, ps, | A G,C,
PO T, U, T,U PO T, U,
DAP, DAP,
SmeC, SmeC,
SmeU, G SmeU, G
3= 2=
DAP
5 np,nps,ps, | A,G.C. |9 ps A G, C, 9 np, nps, ps. | A, G.C,
PO T,U, T,U PO T,U,
DAP, DAP,
SmeC, SmeC,
SmeU, G SmeU, G
29, 2=
DAP DAP
6 np,nps,ps, | A GC, |9 ps A G,C, 5 np, nps, ps. | A G,C,
PO T, U, T.U PO T, U,
DAP, DAP,
5meC, 5meC,
SmeU, G SmeU.
g49x=, = U
DAP
6 np,nps,ps, | A GC, |9 ps A G, C, 6 np, nps, ps, | A G,C,
PO T, U, T.U PO T.U,
DAP, DAP,
5meC, 5meC,
SmeU, G SmeU, G
R, 2=,
DAP DAP
np,nps,ps, | A, G C, |9 ps A G, C, 7 np, nps, ps, | A, G,C,
PO T,U, T.U PO T, U,
DAP, DAP,
SmeC, SmeC,
5meU, G 5meU, G
9=, ERLE
DAP DAP
np,nps,ps, | A.G,C, |9 ps A,G,C, 8 np, nps, ps, | A.G,C,
PO T,U, T,U PO T, U,
DAP, DAP,
SmeC, SmeC,
SmeU, G 5meU, G
e, e,
DAP DAP
7 np, nps, ps. A GC, |9 ps A, G,C, 4 np, nps, ps. A, G,C,
PO T, U, T,U PO T, U,
DAP, DAP,
5meC, 5meC,
SmeU, G SmeU, G
29, EEES
DAP DAP
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SS=50ol 10-2533038

X =9l Z =]l
FEYeHE | AUYRE| 997 FEULHE | AUfHIRE 997
% 2% A 2 - A% ) 3
7 np, nps, ps, A G, C, 5 np, nps, ps, A G,C,
PO T, U, PO T, U,
DAP, DAP
S5meC, SmeC,
SmeU, G SmeU, G
DAP DAP
7 np, nps, ps. A GC |9 ps A G, C, 6 np, nps, ps. A G, C,
PO T, U, T,U PO T, U,
DAP, DAP,
SmeC, SmeC,
5meU, G 5meU, G
SR SR
DAP DAP
7 np,nps,ps, | A GC, |9 ps A G,C, 7 np, nps,ps. | A G,C,
PO T, U, T.U PO T, U,
DAP, DAP,
SmeC, SmeC,
SmeU, G SmeU, G
3=, 3=,
DAP DAP
8 np,nps, ps, | A,G,C, |9 ps A G,C, 6 np, nps, ps, | A, G,C,
PO T,U, T,U PO T, U,
DAP, DAP,
SmeC, SmeC,
SmeU, G SmeU, G
29, EEES
DAP DAP
8 np, nps, ps, AGC |9 ps A G, C, 5 np, nps, ps. A G, C,
PO T, U, T,U PO T, U,
DAP, DAP,
SmeC, SmeC,
SmeU, G SmeU, G
ExES B
DAP DAP
8 np, nps, ps, AGC |9 ps A G, C, 4 np, nps, ps, A G, C,
PO T, U, T,U PO T, U,
DAP, DAP,
SmeC, SmeC,
5meU, G 5meU, G
2, e
DAP DAP
5 np,nps,ps, | A GC, |9 ps A G, C, 6 np, nps, ps. | A G,C,
PO T, U, T.U PO T, U,
DAP, DAP,
SmeC, S5meC,
SmeU, G SmeU, G
E=) &5 b=, ol 3T
DAP DAP

[0152]
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SS=50ol 10-2533038

X =v 4l Y L=v2l Z =2l
FEHOEE | ARAG | A | R E S | ARGET | Aakdr) | R o= | AR st
+ ag A3 + ag + ag A3
5 np, nps, ps, A GC |9 ps A G, C, 7 np, nps, ps, A G, C,
PO T, U, T,U PO T, U,
DAP, DAP,
SmeC, SmeC,
SmeU, G SmeU, G
ga=, 9=
DAP
5 np,nps,ps, | A,G.C. |9 ps A G, C, 8 np, nps, ps. | A, G.C,
PO T,U, T,U PO T,U,
DAP, DAP,
SmeC, SmeC,
SmeU, G SmeU, G
29, 2=
DAP DAP
5 np,nps,ps, | A GC, |9 ps A G, C, 9 np, nps, ps. | A G,C,
PO T, U, T.U PO T, U,
DAP, DAP,
5meC, 5meC,
SmeU, G SmeU.
g49x=, = U
DAP
6 np,nps,ps, | A GC, |9 ps A G,C, 5 np, nps, ps, | A G,C,
PO T, U, T.U PO T.U,
DAP, DAP,
5meC, 5meC,
SmeU, G SmeU, G
ELES ELE
DAP DAP
6 np,nps, ps, | A,G,C, |9 ps A G, C, 6 np, nps, ps, | A, G,C,
PO T,U, T.U PO T, U,
DAP DAP,
SmeC, SmeC,
5meU, G 5meU, G
W R
DAP DAP
6 np,nps,ps, | A.G,C, |9 ps A,G,C, 7 np, nps, ps, | A.G,C,
PO T,U, T,U PO T, U,
DAP, DAP,
SmeC, SmeC,
SmeU, G 5meU, G
9=, 9=,
DAP DAP
6 np, nps, ps. A GC, |9 ps A, G,C, 8 np, nps, ps. A, G,C,
PO T, U, T,U PO T, U,
DAP, DAP,
5meC, 5meC,
SmeU, G SmeU, G
29, EEES
DAP DAP

[0153]
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SS=50ol 10-2533038

X sl Y =gl Z &=l
TR | AL | S | TR e | AR | At | R E s | ARt | A ]
% 4% Lil + ag + 4% Lil
7 np,nps,ps, | A GC, |9 ps A G, C, 4 np, nps, ps. | A G,C,
PO T, U, T.U PO T, U,
DAP, DAP,
5meC, 5meC,
5meU, G 5meU, G
29, 29,
DAP DAP
7 np,nps,ps, | A G.C, |9 ps A, G, C, 5 np, nps, ps, | A G,C,
PO T, U, T,U PO T, U,
DAP, DAP,
SmeC, SmeC,
SmeU, G SmeU, G
DAP DAP
7 np,nps, ps, | A,G,C, |9 ps A G, C, 6 np, nps, ps, | A, G,C,
PO T,U, T.U PO T, U,
DAP, DAP,
SmeC, SmeC,
SmeU, G SmeU, G
s, =
DAP
7 np, nps, ps, A GC |9 ps A G, C, 7 np, nps, ps,
PO T, U, T,U PO
DAP,
S5meC,
SmeU, G
29
DAP
8 np,nps,ps, | A.G,C, |9 ps A,G,C, 6 np, nps, ps,
PO T,U, T,U PO
DAP,
5meC, 5meC,
SmeU, G SmeU, G
3=, g9z,
DAP DAP
8 np,nps,ps, | A GC, |9 ps A G, C, 5 np, nps, ps, | A G,C,
PO T.U, T.U PO T, U,
DAP, DAP,
SmeC, SmeC,
SmeU, G SmeU, G
e, e,
DAP DAP
8 np,nps,ps, | A, GC |9 ps A G, C, 4 np, nps, ps, | A G, C,
PO T,U, T,U PO T, U,
DAP, DAP,
SmeC, SmeC,
SmeU, G 5meU, G
EE B
[0 15 4] DAP DAP
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SS=50ol 10-2533038

X =v¢] Y 292l Z m=vQl
TEH QT [ AR | St [ R Qe | ARG | ads] [ a e e E = | ARASE | data]
s Ay ok = Ay s 4% A3
3 np,nps,ps, | A, G, C, 10 ps A G, C, 3 np,nps,ps. | A G,C,
PO T, U, T,U PO T, U,
DAP, DAP,
SmeC, SmeC,
5meU, G 5meU, G
3z, 3=,
DAP DAP
3 np,nps,ps. | A, G, C. 10 ps A G, C 4 np,nps,ps. | A G, C
PO T, U, T.U PO T, U,
DAP, DAP,
SmeC, SmeC,
SmeU, G SmeU, G
E N E N
DAP DAP
3 np,nps,ps, | A, G, C, 10 ps A G,C, 5 np,nps,ps, | A G, C
PO T, U. T.U PO T, U,
DAP, DAP,
SmeC, SmeC,
S5meU, G 5meU, G
Az ga=,
DAP
3 np, nps, ps, \ 10 ps A G, C, 6 np, nps, ps, | A, G,C,
PO T, U, T.U PO T, U,
DAP, DAP,
SmeC, SmeC,
SmeU, G SmeU, G
s RN
DAP DAP
3 np, nps, ps, | A, G, C, 10 ps A G,C, 7 np, nps, ps, | A, G, C,
PO T,U, T.U PO T,U,
DAP, DAP,
SmeC, SmeC,
5meU, G 5meU, G
EX by B
S, =L,
DAP DAP
3 np,nps. ps, | A, G, C, 10 ps A, G,C, 8 np, nps. ps, | A, G,C,
PO T,U, T,U PO T,U,
DAP, DAP,
SmeC, SmeC,
5meU, G 5meU, G
EX R s
DAP DAP
3 np,nps,ps, | A, G,C, 10 ps A,G.C, 9 np, nps. ps, | A, G,C,
PO T, U, T,U PO T, U,
DAP, DAP,
SmeC, SmeC,
S5meU, G S5meU, G
Fam, ga=
DAP DAP

[0155]
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[0156]

X vl Y =gl Z &=l
FEU QS | AU Ggt | O a] [ R s | ARt | ades] | et | Ao | a4
* A2 * % 3 A2
3 np,nps. ps, | A, G C, 10 ps A, G,C, 10 np, nps. ps, | A, G,C,
PO T. U, T,U PO T, U,
DAP, DAP,
SmeC, SmeC,
SmeU, G SmeU, G
2=, 2=,
DAP DAP
4 np,nps,ps. | A, G, C. 10 ps A,G,C 3 np,nps,ps. | A, G.C,
PO T, U, T.U PO T, U,
DAP, DAP,
S5meC, SmeC,
S5meU, G SmeU, G
—vét Eél 3{3 —vét Eél 3{3
DAP DAP
4 np,nps,ps, | A G, C, 10 ps A G,C, 4 np,nps,ps, | A G, C
PO T, U, T.U PO T, U,
DAP, DAP,
SmeC, 5meC,
SmeU, G S5meU, G
I, I,
DAP DAP
4 np, nps, ps, | A, G, C, 10 ps A G C 5 np, nps, ps, | A, G, C,
PO T,U, T,U PO T,U,
DAP, DAP,
SmeC, SmeC,
SmeU, G SmeU, G
DAP DAP
4 np,nps. ps, | A, G C, 10 ps A G,C 6 np, nps. ps, | A, G,C,
PO T, U, T,U PO T, U,
DAP, DAP,
SmeC, SmeC,
S5meU, G S5meU, G
gL g,
DAP DAP
4 np,nps,ps, | A, G C, 10 ps A, G,C 7 np,nps, ps, | A,G,C,
PO T. U, T.U PO T. U,
DAP, DAP,
SmeC, SmeC,
5meU, G 5meU, G
EXEN EREN
DAP DAP
4 np,nps, ps, | A, G, C, 10 ps A G, C 8 np, nps, ps, | A, G,C,
PO T, U, T.U PO T, U,
DAP, DAP,
SmeC, SmeC,
S5meU, G 5meU, G
ga=, ga=
DAP DAP
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SS=50ol 10-2533038

X =v¢] Y 292l Z m=vQl
FEHOEE | ARAG | A | R E S | ARGET | Aakdr) | R o= | AR st
F a4 A3 + A F A% A3
4 np,nps,ps. | A, G, C. 10 ps A,G,C, 9 np,nps, ps, | A,G,C,
PO T, U, T,U PO T, U,
DAP, DAP,
SmeC, SmeC,
5meU, G 5meU, G
2=, 9=,
DAP DAP
4 np,nps,ps. | A, G, C. 10 ps A G, C 10 np,nps,ps. | A G, C
PO T,U, T, U PO T,U,
DAP, DAP,
SmeC, SmeC,
SmeU, G SmeU, G
E N E N
DAP DAP
5 np,nps,ps, | A, G, C, 10 ps A G,C, 4 np,nps,ps, | A G, C
PO T, U. T.U PO T, U,
DAP, DAP,
5meC, 5meC,
S5meU, G 5meU, G
Fx, 8=,
DAP DAP
5 np,nps, ps, | A G,C, |10 ps A G, C, 5 np, nps, ps, | A G,C,
PO T, U, T.U PO T, U,
DAP, DAP,
5meC, 5meC,
SmeU, G SmeU, G
29, 9=,
DAP DAP
5 np,nps, ps, | A, G,C, |10 ps A G, C, 6 np, nps, ps, | A, G,C,
PO T,U, T.U PO T, U,
DAP DAP,
SmeC, SmeC,
5meU, G 5meU, G
W R
DAP DAP
5 np, nps, ps, A GC |10 ps A G, C, 7 np, nps, ps, A G,C,
PO T,U, T,U PO T, U,
DAP, DAP,
SmeC, SmeC,
SmeU, G 5meU, G
9=, 9=,
DAP DAP
5 np,nps,ps, | A.G,C, |10 ps A G.C, 8 np, nps,ps. | A G.C,
PO T, U, T,U PO T, U,
DAP, DAP,
5meC, 5meC,
SmeU, G SmeU, G
29x=, Fax,
DAP DAP

[0157]
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SS=50ol 10-2533038

X =9l Z =]l
TR [ A gt | s FEUQHE | AUguzr | aae]
% 2% A 2 - A% ) 3
5 np, nps, ps, A G, C, 9 np, nps, ps, A G,C,
PO T, U, PO T, U,
DAP, DAP
SmeC, SmeC,
SmeU, G SmeU, G
DAP DAP
6 np, nps, ps. AGC |10 ps A G, C, 5 np, nps, ps. A G, C,
PO T, U, T,U PO T, U,
DAP, DAP,
SmeC, SmeC,
5meU, G 5meU, G
Fu =
DAP DAP
6 np,nps,ps. | A G,C, |10 ps A G, C, 6 np, nps,ps. | A G,C,
PO T, U, T.U PO T.U,
DAP, DAP,
SmeC, SmeC,
SmeU, G SmeU, G
3=, 3=,
DAP DAP
6 np, nps, ps, | A, G,C, |10 ps A G,C, 7 np, nps, ps, | A, G,C,
PO T,U, T,U PO T, U,
DAP, DAP,
SmeC, SmeC,
SmeU, G SmeU, G
29, EEES
DAP DAP
6 np, nps, ps, A GC |10 ps A G, C, 8 np, nps, ps. A G, C,
PO T, U, T,U PO T, U,
DAP, DAP,
SmeC, SmeC,
SmeU, G SmeU, G
ExES B
DAP DAP
7 np, nps, ps, A G, C, 10 ps A G, C, 4 np, nps, ps, A G, C,
PO T, U, T,U PO T, U,
DAP, DAP,
SmeC, SmeC,
5meU, G 5meU, G
2, e
DAP DAP
7 np,nps,ps. | A GC, |10 ps A G, C, 5 np, nps, ps. | A G,C,
PO T, U, T.U PO T, U,
DAP, DAP,
SmeC, S5meC,
SmeU, G SmeU, G
E=) &5 b=, ol 3T
DAP DAP

[0158]
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[0159]

X =9l Z =]l
FENSHE TR | Aaa] FEUQHE | AUguzr | aae]
% 2% A 2 - A% ) 3
7 np, nps, ps, A G, C, 6 np, nps, ps, A G,C,
PO T, U, PO T, U,
DAP, DAP
SmeC, SmeC,
SmeU, G SmeU, G
DAP DAP
7 np, nps, ps. AGC |10 ps A G, C, 7 np, nps, ps. A G, C,
PO T, U, T,U PO T, U,
DAP, DAP,
SmeC, SmeC,
5meU, G 5meU, G
Fu =
DAP DAP
8 np,nps,ps. | A G,C, |10 ps A G, C 6 np, nps,ps. | A G,C,
PO T, U, T.U PO T.U,
DAP, DAP,
SmeC, SmeC,
SmeU, G SmeU, G
gz, 3=,
DAP DAP
8 np,nps, ps, | A, G,C, |10 ps A G,C, 5 np, nps, ps, | A, G,C,
PO T, U, T,U PO T, U,
DAP, DAP,
SmeC, SmeC,
SmeU, G SmeU, G
29, EEES
DAP DAP
8 np, nps, ps, A GC |10 ps A G, C, 4 np, nps, ps. A G, C,
PO T, U, T,U PO T, U,
DAP, DAP,
SmeC, SmeC,
SmeU, G SmeU, G
ExES B
DAP DAP
5 np, nps, ps, A G, C, 10 ps A G, C 6 np, nps, ps, A G, C,
PO T, U, T,U PO T, U,
DAP, DAP,
SmeC, SmeC,
5meU, G 5meU, G
z2ax LS
DAP DAP
5 np,nps,ps. | A GC, |10 ps A G, C, 7 np, nps, ps. | A G,C,
PO T, U, T.U PO T, U,
DAP, DAP,
SmeC, S5meC,
SmeU, G SmeU, G
29, 292,
DAP DAP

_51_

5

10-2533038



SEE06 10-2533038
X =9l Y =gl Z =9l
TEAGCHE | AR | i) [ e ACE s | ARl | daras] | e A et | ARt | g
& 4%y ok * 4% & 4%y ok}
5 np, nps, ps. AGC |10 ps A G, C, 8 np, nps, ps. A G, C,
PO T, U, T,U PO T, U,
DAP, DAP,
SmeC, SmeC,
SmeU, G SmeU, G
DAP
5 np, nps, ps. A GC |10 ps A G, C, 9 np, nps, ps. A G, C,
PO T,U, T,U PO T,U,
DAP, DAP,
SmeC, SmeC,
SmeU, G SmeU, G
230=, 230=,
DAP DAP
6 np,nps,ps. | A G,C, |10 ps A G, C, 5 np, nps, ps. | A G,C,
PO T, U, T.U PO T, U,
DAP, DAP,
SmeC, SmeC,
SmeU, G SmeU.
g4 =l
DAP
6 np, nps, ps, | A, G,C, |10 ps A G, C, 6 np, nps, ps, | A G,C,
PO T, U, T.U PO T.U,
DAP, DAP,
SmeC, SmeC,
SmeU, G SmeU, G
29, 9=,
DAP DAP
6 np,nps, ps, | A, G,C, |10 ps A G, C, 7 np, nps, ps, | A, G,C,
PO T,U, T.U PO T, U,
DAP, DAP,
SmeC, SmeC,
5meU, G 5meU, G
DAP DAP
6 np, nps, ps, A GC, |10 ps A G, C, 8 np, nps, ps, A G,C,
PO T,U, T,U PO T, U,
DAP, DAP,
SmeC, SmeC,
SmeU, G 5meU, G
FH, EALES
DAP DAP
7 np,nps,ps, | A.G,C, |10 ps A G.C, 4 np, nps,ps. | A G.C,
PO T, U, T,U PO T, U,
DAP, DAP,
SmeC, SmeC,
SmeU, G SmeU, G
29x=, 249x=,
DAP DAP
[0160]
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[0161]

X =dql Y =gl Z =9l
HEAGE T | ARt | SAE] | TR | AR | a7 | e e | AR | SArE ]
+ ag A3 + ag + ag A3
7 np, nps, ps, AGC |10 ps A G, C, 5 np, nps, ps, A G, C,
PO T, U, T,U PO T, U,
DAP, DAP,
SmeC, SmeC,
SmeU, G SmeU, G
3=, 2=
DAP
7 np,nps,ps, | A,G.C. |10 ps A G, C, 6 np, nps, ps. | A, G.C,
PO T,U, T,U PO T,U,
DAP, DAP,
SmeC, SmeC,
SmeU, G SmeU, G
230=, 230=,
DAP DAP
7 np,nps,ps. | A G,C, |10 ps A G,C, 7 np, nps, ps. | A G,C,
PO T, U, T.U PO T, U,
DAP, DAP,
5meC, 5meC,
SmeU, G SmeU.
g49x=, = U
DAP
8 np,nps, ps, | A G,C, |10 ps A G, C, 6 np, nps, ps, | A G,C,
PO T, U, T.U PO T.U,
DAP, DAP,
5meC, 5meC,
SmeU, G SmeU, G
DAP DAP
8 np,nps, ps, | A, G,C, |10 ps A G, C, 5 np, nps, ps, | A, G,C,
PO T,U, T.U PO T, U,
DAP, DAP,
SmeC, SmeC,
5meU, G 5meU, G
W R
DAP DAP
8 np,nps,ps, | A G C, |10 ps A G, C, 4 np, nps,ps. | A G, C,
PO T, U, T,U PO T, U,
DAP, DAP,
SmeC, SmeC,
SmeU, G 5meU, G
e, e,
DAP DAP
5 np, nps, ps. A GC, |10 ps A, G,C, 6 np, nps, ps. A, G,C,
PO T, U, T,U PO T, U,
DAP, DAP,
5meC, 5meC,
SmeU, G SmeU, G
29x=, Fax,
DAP DAP
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SS=50ol 10-2533038

X =9l Y =gl Z =9l
HEAGE T | ARt | SAE] | TR | AR | a7 | e e | AR | SArE ]
+ ag A3 + ag + ag A3
5 np, nps, ps, AGC |10 ps A G, C, 7 np, nps, ps, A G, C,
PO T, U, T,U PO T, U,
DAP, DAP,
SmeC, SmeC,
SmeU, G SmeU, G
=, 2=
DAP
5 np,nps,ps, | A,G.C. |10 ps A G, C, 8 np, nps, ps. | A, G.C,
PO T,U, T,U PO T,U,
DAP, DAP,
SmeC, SmeC,
SmeU, G SmeU, G
230=, 230=,
DAP DAP
5 np,nps,ps. | A G,C, |10 ps A G,C, 9 np, nps, ps. | A G,C,
PO T, U, T.U PO T, U,
DAP, DAP,
5meC, 5meC,
SmeU, G SmeU.
g49x=, = U
DAP
6 np,nps, ps, | A G,C, |10 ps A G, C, 5 np, nps, ps, | A G,C,
PO T, U, T.U PO T.U,
DAP, DAP,
5meC, 5meC,
SmeU, G SmeU, G
ELES ELE
DAP DAP
6 np,nps, ps, | A, G,C, |10 ps A G, C, 6 np, nps, ps, | A, G,C,
PO T,U, T.U PO T, U,
DAP DAP,
SmeC, SmeC,
5meU, G 5meU, G
W R
DAP DAP
6 np, nps, ps, A GC, |10 ps A G, C, 7 np, nps, ps, A G,C,
PO T,U, T,U PO T, U,
DAP, DAP,
SmeC, SmeC,
SmeU, G 5meU, G
e, e,
DAP DAP
6 np, nps, ps. A GC, |10 ps A, G,C, 8 np, nps, ps. A, G,C,
PO T, U, T,U PO T, U,
DAP, DAP,
5meC, 5meC,
SmeU, G SmeU, G
29x=, 249x=,
DAP DAP

[0162]
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SS=50ol 10-2533038

X sl Y =gl Z &=l
TR | AL | S | TR e | AR | At | R E s | ARt | A ]
% 4% Lil + ag + 4% Lil
7 np,nps,ps. | A GC, |10 ps A G,C, 4 np, nps, ps. | A G,C,
PO T, U, T.U PO T, U,
DAP, DAP,
5meC, 5meC,
5meU, G 5meU, G
W 9,
DAP DAP
7 np,nps,ps, | A G, C, |10 ps A, G, C, 5 np, nps, ps, | A G,C,
PO T, U, T,U PO T, U,
DAP, DAP,
SmeC, SmeC,
SmeU, G SmeU, G
DAP DAP
7 np, nps, ps, | A, G,C, |10 ps A G, C, 6 np, nps, ps, | A, G,C,
PO T,U, T.U PO T, U,
DAP, DAP,
SmeC, SmeC,
SmeU, G SmeU, G
s, =
DAP
7 np, nps, ps, A GC |10 ps A G, C, 7 np, nps, ps,
PO T, U, T,U PO
DAP,
S5meC,
SmeU, G
29
DAP
8 np,nps,ps, | A.G,C, |10 ps A,G,C, 6 np, nps, ps,
PO T,U, T,U PO
DAP,
5meC, 5meC,
SmeU, G SmeU, G
3=, EXEN
DAP DAP
8 np,nps,ps, | A G,C, |10 ps A G, C, 5 np, nps, ps, | A G,C,
PO T.U, T.U PO T, U,
DAP, DAP,
SmeC, SmeC,
SmeU, G SmeU, G
e, e,
DAP DAP
8 np, nps, ps, AGC |10 ps A G, C, 4 np, nps, ps, A G, C,
PO T,U, T,U PO T, U,
DAP, DAP,
SmeC, SmeC,
SmeU, G 5meU, G
EE B
[0163] DA DAP
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SS=50ol 10-2533038

X =v 4l Y L=v2l Z m=vQl
TEH QT [ AR | St [ R Qe | ARG | ads] [ a e e E = | ARASE | data]
s Ay A3 = 4% s A% A3
3 np,nps,ps. | A, G, C. 11 ps A,G,C, 3 np,nps, ps, | A,G,C,
PO T, U, T,U PO T, U,
DAP, DAP,
SmeC, SmeC,
5meU, G 5meU, G
2RE, 9=,
DAP DAP
3 np,nps,ps. | A, G, C. 11 ps A G, C 4 np,nps,ps. | A G, C
PO T, U, T.U PO T, U,
DAP, DAP,
SmeC, SmeC,
SmeU, G SmeU, G
gz, gz,
DAP DAP
3 np,nps,ps, | A, G, C, 11 ps A G,C, 5 np,nps,ps, | A G, C
PO T, U. T.U PO T, U,
DAP, DAP,
SmeC, SmeC,
S5meU, G 5meU, G
EXES gam,
DAP
3 np, nps, ps, \ 11 ps A G, C, 6 np, nps, ps, | A, G,C,
PO T, U, T.U PO T, U,
DAP, DAP,
SmeC, SmeC,
SmeU, G SmeU, G
YL, Y=,
DAP DAP
3 np, nps, ps, | A,G,C, 11 ps A G,C, 7 np, nps, ps, | A, G, C,
PO T,U, T.U PO T,U,
DAP, DAP,
SmeC, SmeC,
5meU, G 5meU, G
EX by B
S, S,
DAP DAP
3 np,nps. ps, | A, G, C, 11 ps A, G,C, 8 np, nps. ps, | A, G,C,
PO T,U, T,U PO T,U,
DAP, DAP,
SmeC, SmeC,
5meU, G 5meU, G
EX R s
DAP DAP
3 np,nps,ps, | A, G, C, 11 ps A,G.C, 9 np, nps. ps, | A, G,C,
PO T, U, T,U PO T, U,
DAP, DAP,
SmeC, SmeC,
S5meU, G S5meU, G
Fam, ga=
DAP DAP

[0164]
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SS=50ol 10-2533038

X =v¢] Y 292l Z m=vQl
TEH QT [ AR | St [ R Qe | ARG | ads] [ a e e E = | ARASE | data]
s Ay ok = 4% s 4% A3
3 np,nps,ps. | A, G, C. 11 ps A,G,C, 10 np,nps, ps, | A,G,C,
PO T, U, T,U PO T, U,
DAP, DAP,
SmeC, SmeC,
5meU, G 5meU, G
3z, 3=,
DAP DAP
4 np,nps,ps. | A, G, C. 11 ps A G, C 3 np,nps,ps. | A G, C
PO T, U, T.U PO T, U,
DAP, DAP,
SmeC, SmeC,
SmeU, G SmeU, G
gz, gz,
DAP DAP
4 np, nps,ps, | A, G, C, 11 ps A, G, C, 4 np,nps,ps, | A G, C
PO T, U. T.U PO T, U,
DAP, DAP,
SmeC, SmeC,
S5meU, G 5meU, G
Az ga=,
DAP
4 np, nps, ps, \ 11 ps A G, C, 5 np, nps, ps, | A, G,C,
PO T, U, T.U PO T, U,
DAP, DAP,
SmeC, SmeC,
SmeU, G SmeU, G
ga=, Fa
DAP DAP
4 np, nps, ps, | A,G,C, 11 ps A G,C, 6 np, nps, ps, | A, G, C,
PO T,U, T.U PO T,U,
DAP, DAP,
SmeC, SmeC,
5meU, G 5meU, G
EX by B
S, =L,
DAP DAP
4 np,nps. ps, | A, G, C, 11 ps A, G,C, 7 np, nps. ps, | A, G,C,
PO T,U, T,U PO T,U,
DAP, DAP,
SmeC, SmeC,
5meU, G 5meU, G
R EXEN
DAP DAP
4 np,nps,ps, | A, G, C, 11 ps A,G.C, 8 np, nps. ps, | A, G,C,
PO T, U, T,U PO T, U,
DAP, DAP,
SmeC, SmeC,
S5meU, G S5meU, G
Fam, ga=
DAP DAP

[0165]
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SS=50ol 10-2533038

X =v¢] Y 292l Z m=vQl
TEH QT [ AR | St [ R Qe | ARG | ads] [ a e e E = | ARASE | data]
s Ay ok * Ay - A% A%
4 np,nps,ps. | A, G, C. 11 ps A,G,C, 9 np,nps, ps, | A,G,C,
PO T, U, T,U PO T, U,
DAP, DAP,
SmeC, SmeC,
5meU, G 5meU, G
2=, 9=,
DAP DAP
4 np,nps,ps. | A, G, C. 11 ps A G, C 10 np,nps,ps. | A G, C
PO T,U, T, U PO T,U,
DAP, DAP,
SmeC, SmeC,
SmeU, G SmeU, G
E N E N
DAP DAP
5 np,nps,ps, | A, G, C, 11 ps A G,C, 4 np,nps,ps, | A G, C
PO T, U. T.U PO T, U,
DAP, DAP,
5meC, 5meC,
S5meU, G 5meU, G
EREN 9T,
DAP DAP
5 np,nps,ps. | A GC, |11 ps A G, C, 5 np, nps, ps, A G, C,
PO T, U, T.U PO T, U,
DAP, DAP,
5meC, 5meC,
SmeU, G SmeU, G
29, 9=,
DAP DAP
5 np,nps, ps, | A,G,C, |1l ps A G, C, 6 np, nps, ps, A G, C,
PO T,U, T.U PO T, U,
DAP DAP,
SmeC, SmeC,
5meU, G 5meU, G
W R
DAP DAP
5 np, nps, ps, A GC, |11 ps A G, C, 7 np, nps. ps, A G,C,
PO T, U, T,U PO T, U,
DAP, DAP,
SmeC, SmeC,
SmeU, G 5meU, G
9=, 9=,
DAP DAP
5 np,nps,ps, | A.G,C |11 ps A G.C, 8 np, nps, ps, A G.C,
PO T, U, T,U PO T, U,
DAP, DAP,
5meC, 5meC,
SmeU, G SmeU, G
29x=, Fax,
DAP DAP

[0166]
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SS=50ol 10-2533038

X sl Y =gl Z &=l
FEAGE T | AL | a7 | TEe e T | Auucr | G ] | R e | AUt | s ]
% 4% Lil + 4% + 4% Lil
5 np,nps,ps. | A GC, |11 ps A G,C, 9 np, nps, ps, A G,C,
PO T, U, T.U PO T, U,
DAP, DAP,
5meC, 5meC,
5meU, G 5meU, G
W 9,
DAP DAP
6 np,nps,ps, | A.G,C |11 ps A, G, C, 5 np, nps, ps, A,G,C,
PO T, U, T,U PO T, U,
DAP, DAP,
SmeC, SmeC,
SmeU, G SmeU, G
DAP DAP
6 np,nps, ps, | A,G,C, |1l ps A G, C, 6 np, nps, ps, A G, C,
PO T,U, T.U PO T, U,
DAP, DAP,
SmeC, SmeC,
SmeU, G SmeU, G
s, =
DAP
6 np,nps,ps, | A, G, C, |11 ps A G, C, 7 np, nps, ps,
PO T, U, T,U PO
DAP,
S5meC,
SmeU, G
29
DAP
6 np,nps,ps, | A.G,C, |11 ps A,G,C, 8 np, nps. ps,
PO T,U, T,U PO
DAP,
5meC, 5meC,
SmeU, G SmeU, G
3=, g9z,
DAP DAP
2 np,nps, ps, | A, G, C, 12 ps A, G,C, 2 np, nps, ps, | A, G,C,
PO T, U, T.U PO T, U,
DAP, DAP,
SmeC, SmeC,
SmeU, G SmeU, G
I, I,
DAP DAP
2 np, nps, ps, | A, G, C, 12 ps A G,C, 3 np, nps, ps, | A, G,C,
PO T, U, T.U PO T, U,
DAP, DAP,
5meC, 5meC,
5meU, G 5meU, G
Fa Fa
DAP DAP

[0167]
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SS=50ol 10-2533038

X =v 4l Y L=v2l Z m=vQl
THA ST | AR | g | e AT | ARl | SArgs] | e At e | ARt | eaka ]
s Ay A3 = Ay s 4% A3
2 np,nps,ps. | A, G, C. 12 ps A,G,C, 4 np,nps, ps, | A,G,C,
PO T, U, T,U PO T, U,
DAP, DAP,
SmeC, SmeC,
5meU, G 5meU, G
2RE, 9=,
DAP DAP
2 np,nps,ps. | A, G, C. 12 ps A G, C 5 np,nps,ps. | A G, C
PO T,U, T, U PO T,U,
DAP, DAP,
SmeC, SmeC,
SmeU, G SmeU, G
gz, gz,
DAP DAP
2 np,nps,ps, | A, G, C, 12 ps A G,C, 6 np,nps,ps, | A G, C
PO T, U. T.U PO T, U,
DAP, DAP,
SmeC, SmeC,
S5meU, G 5meU, G
Az ga=,
DAP
2 np, nps, ps, R 12 ps A G,C, 7 np, nps, ps, | A, G,C,
PO T, U, T.U PO T, U,
DAP, DAP,
SmeC, SmeC,
SmeU, G SmeU, G
2 g
DAP DAP
2 np, nps, ps, | A,G,C, 12 ps A G,C, 8 np, nps, ps, | A, G, C,
PO T,U, T.U PO T,U,
DAP, DAP,
SmeC, SmeC,
5meU, G 5meU, G
i, Fa,
DAP DAP
2 np,nps. ps, | A, G, C, 12 ps A, G,C, 9 np, nps. ps, | A, G,C,
PO T,U, T,U PO T,U,
DAP, DAP,
SmeC, SmeC,
5meU, G 5meU, G
Zys EXES
DAP DAP
2 np,nps. ps, | A,G. C, 12 ps A G,C, 10 np, nps. ps, | A, G,C,
PO T, U, T,U PO T, U,
DAP, DAP,
SmeC, SmeC,
S5meU, G S5meU, G
9=, 9=,
DAP DAP

[0168]
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SS=50ol 10-2533038

X =v¢] Y 292l Z m=vQl
TEH QT [ AR | St [ R Qe | ARG | ads] [ a e e E = | ARASE | data]
s Ay ok = Ay s 4% A3
3 np,nps,ps, | A, G, C, 12 ps A G, C, 2 np,nps,ps. | A G,C,
PO T, U, T,U PO T, U,
DAP, DAP,
SmeC, SmeC,
5meU, G 5meU, G
3z, 3=,
DAP DAP
3 np,nps,ps. | A, G, C. 12 ps A G, C 3 np,nps,ps. | A G, C
PO T, U, T.U PO T, U,
DAP, DAP,
SmeC, SmeC,
SmeU, G SmeU, G
E N E N
DAP DAP
3 np,nps,ps, | A, G, C, 12 ps A G,C, 4 np,nps,ps, | A G, C
PO T, U. T.U PO T, U,
DAP, DAP,
SmeC, SmeC,
S5meU, G 5meU, G
Az ga=,
DAP
3 np, nps, ps, \ 12 ps A G, C, 5 np, nps, ps, | A, G,C,
PO T, U, T.U PO T, U,
DAP, DAP,
SmeC, SmeC,
SmeU, G SmeU, G
YL, Y=,
DAP DAP
3 np, nps, ps, | A,G,C, 12 ps A G,C, 6 np, nps, ps, | A, G, C,
PO T,U, T.U PO T,U,
DAP, DAP,
SmeC, SmeC,
5meU, G 5meU, G
EX by B
S, =L,
DAP DAP
3 np,nps. ps, | A, G, C, 12 ps A, G,C, 7 np, nps. ps, | A, G,C,
PO T,U, T,U PO T,U,
DAP, DAP,
SmeC, SmeC,
5meU, G 5meU, G
EX R s
DAP DAP
3 np,nps,ps, | A, G, C, 12 ps A,G.C, 8 np, nps. ps, | A, G,C,
PO T, U, T,U PO T, U,
DAP, DAP,
SmeC, SmeC,
S5meU, G S5meU, G
Fam, ga=
DAP DAP

[0169]
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SS=50ol 10-2533038

X =v 4l Y L=v2l Z m=vQl
TEH QT [ AR | St [ R Qe | ARG | ads] [ a e e E = | ARASE | data]
s Ay A3 = Ay s 4% A3
3 np,nps,ps. | A, G, C. 12 ps A,G,C, 9 np,nps, ps, | A,G,C,
PO T, U, T,U PO T, U,
DAP, DAP,
SmeC, SmeC,
5meU, G 5meU, G
2RE, 9=,
DAP DAP
3 np,nps,ps. | A, G, C. 12 ps A G, C 10 np,nps,ps. | A G, C
PO T, U, T.U PO T, U,
DAP, DAP,
SmeC, SmeC,
SmeU, G SmeU, G
gz, gz,
DAP DAP
4 np,nps,ps, | A, G, C, 12 ps A G,C, 2 np,nps,ps, | A G, C
PO T, U. T.U PO T, U,
DAP, DAP,
SmeC, SmeC,
S5meU, G 5meU, G
R 9T,
DAP DAP
4 np, nps, ps, | A, G,C, 12 ps A G,C, 3 np, nps, ps, | A, G,C,
PO T, U, T.U PO T, U,
DAP, DAP,
SmeC, SmeC,
SmeU, G SmeU, G
=EE g
DAP DAP
4 np, nps, ps, | A,G,C, 12 ps A G,C, 4 np, nps, ps, | A, G, C,
PO T, U, T.U PO T,U,
DAP. DAP.
SmeC, SmeC,
5meU, G 5meU, G
EX by B
S, S,
DAP DAP
4 np,nps. ps, | A, G, C, 12 ps A, G,C, 5 np, nps. ps, | A, G,C,
PO T,U, T,U PO T,U,
DAP, DAP,
SmeC, SmeC,
5meU, G 5meU, G
Zys EXES
DAP DAP
4 np,nps,ps, | A, G, C, 12 ps A,G.C, 6 np, nps. ps, | A, G,C,
PO T, U, T,U PO T, U,
DAP, DAP,
SmeC, SmeC,
S5meU, G S5meU, G
Fam, ga=
DAP DAP

[0170]
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SS=50ol 10-2533038

X =v¢] Y 292l Z m=vQl
TEH QT [ AR | St [ R Qe | ARG | ads] [ a e e E = | ARASE | data]
s Ay ok * Ay - A% A%
4 np,nps,ps. | A, G, C. 12 ps A,G,C, 7 np,nps, ps, | A,G,C,
PO T, U, T,U PO T, U,
DAP, DAP,
SmeC, SmeC,
5meU, G 5meU, G
2=, 9=,
DAP DAP
4 np,nps,ps. | A, G, C. 12 ps A G, C 8 np,nps,ps. | A G, C
PO T,U, T, U PO T,U,
DAP, DAP,
SmeC, SmeC,
SmeU, G SmeU, G
E N E N
DAP DAP
4 np,nps,ps, | A, G, C, 12 ps A G,C, 9 np,nps,ps, | A G, C
PO T, U. T.U PO T, U,
DAP, DAP,
SmeC, SmeC,
S5meU, G 5meU, G
ENE 9T,
DAP
4 np, nps, ps, R 12 ps A G,C, 10 np, nps, ps, | A, G,C,
PO T, U, T.U PO T, U,
DAP, DAP,
SmeC, SmeC,
SmeU, G SmeU, G
ERES g,
DAP DAP
5 np, nps, ps, | A,G,C, 12 ps A G,C, 4 np, nps, ps, | A, G, C,
PO T,U, T.U PO T,U,
DAP, DAP,
SmeC, SmeC,
5meU, G 5meU, G
2 2
DAP DAP
5 np, nps. ps, A GC |12 ps A, G,C, 5 np, nps, ps, | A.G,C,
PO T,U, T,U PO T,U,
DAP, DAP,
SmeC, SmeC,
SmeU, G 5meU, G
s R
DAP DAP
5 np. nps. ps, A GC |12 ps A, G, C, 6 np, nps, ps, | A, G, C,
PO T, U, T,U PO T, U,
DAP, DAP,
5meC, 5meC,
SmeU, G S5meU, G
gax, ga=,
DAP DAP

[0171]
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SS=50ol 10-2533038

X sl Y =gl Z =9l
TR | AL | S | TR e | AR | At | R E s | ARt | A ]
% 4% Lil + ag + 4% Lil
5 np, nps, ps, AGC |12 ps A G,C, 7 np, nps, ps. | A, G,C,
PO T, U, T.U PO T, U,
DAP, DAP,
SmeC, SmeC,
SmeU, G 5meU, G
ERLE =R,
DAP DAP
5 np, nps, ps, A GC |12 ps A,G.C, 8 np, nps, ps, | A, G, C,
PO T, U, T,U PO T, U,
DAP, DAP,
SmeC, SmeC,
SmeU, G SmeU, G
DAP DAP
5 np, nps, ps, AGC |12 ps A G,C, 9 np, nps, ps, | A, G,C,
PO T,U, T.U PO T,U,
DAP, DAP,
SmeC, SmeC,
SmeU, G 5meU, G
g, Uz,
DAP DAP
6 np, nps, ps, A GC |12 ps A G, C 5 np, nps, ps, | A, G, C,
PO T, U, T.U PO T, U,
DAP, DAP,
5meC, 5meC,
5meU, G 5meU, G
EEE Fa=,
DAP DAP
6 np, nps. ps, AGC |12 ps A, G,C, 6 np, nps, ps, | A. G, C,
PO T,U, T,U PO T, U,
DAP, DAP,
SmeC, SmeC,
SmeU, G SmeU, G
ELES =
DAP DAP
6 np, nps, ps, AGC |12 ps A G,C, 7 np, nps, ps. | A, G, C,
PO T, U, T.U PO T, U,
DAP, DAP,
SmeC, SmeC,
SmeU, G 5meU, G
S, R
DAP DAP
6 np, nps, ps. AGC |12 ps A G,C, 8 np, nps, ps. | A, G, C,
PO T, U, T, U PO T,U,
DAP, DAP,
SmeC, SmeC,
SmeU, G 5meU, G
EY =L
[0172] DAP DAP
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SS=50ol 10-2533038

X =v¢] Y 292l Z m=vQl
FEEeEE | AEAYZE | G | FEHQE R | AR Ak | GE e | AEfulzh | aakdy)
F a4 A3 + A F A% A3
2 np, nps,ps, | A, G, C, 13 ps A G, C, 2 np,nps,ps. | A G,C,
PO T, U, T,U PO T, U,
DAP, DAP,
SmeC, SmeC,
5meU, G 5meU, G
2RE, 9=,
DAP DAP
2 np,nps,ps. | A, G, C. 13 ps A G, C 3 np,nps,ps. | A G, C
PO T, U, T.U PO T, U,
DAP, DAP,
SmeC, SmeC,
SmeU, G SmeU, G
E N E N
DAP DAP
2 np,nps,ps, | A, G, C, 13 ps A G,C, 4 np,nps,ps, | A G, C
PO T, U. T.U PO T, U,
DAP, DAP,
SmeC, SmeC,
S5meU, G 5meU, G
Az ga=,
DAP
2 np, nps, ps, \ 13 ps A G, C, 5 np, nps, ps, | A, G,C,
PO T, U, T.U PO T, U,
DAP, DAP,
SmeC, SmeC,
SmeU, G SmeU, G
s RN
DAP DAP
2 np, nps, ps, | A,G,C, 13 ps A G,C, 6 np, nps, ps, | A, G, C,
PO T,U, T.U PO T,U,
DAP, DAP,
SmeC, SmeC,
5meU, G 5meU, G
EX by B
S, =L,
DAP DAP
2 np,nps. ps, | A, G, C, 13 ps A, G,C, 7 np, nps. ps, | A, G,C,
PO T,U, T,U PO T,U,
DAP, DAP,
SmeC, SmeC,
5meU, G 5meU, G
EX R s
DAP DAP
2 np,nps,ps, | A, G, C, 13 ps A,G.C, 8 np,nps, ps, | A, G,C,
PO T, U, T,U PO T, U,
DAP, DAP,
SmeC, SmeC,
S5meU, G S5meU, G
DAP DAP

[0173]
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SS=50ol 10-2533038

X =v¢] Y 292l Z m=vQl
TEH QT [ AR | St [ R Qe | ARG | ads] [ a e e E = | ARASE | data]
s Ay ok = 4% s 4% ok}
2 np,nps,ps, | A, G, C, 13 ps A G, C, 9 np,nps,ps. | A G,C,
PO T, U, T,U PO T, U,
DAP, DAP,
SmeC, SmeC,
5meU, G 5meU, G
3z, 3=,
DAP DAP
2 np,nps,ps. | A, G, C. 13 ps A G, C 10 np,nps,ps. | A G, C
PO T, U, T.U PO T, U,
DAP, DAP,
SmeC, SmeC,
SmeU, G SmeU, G
E N E N
DAP DAP
3 np,nps,ps, | A, G, C, 13 ps A G,C, 2 np,nps,ps, | A G, C
PO T, U. T.U PO T, U,
DAP, DAP,
SmeC, SmeC,
S5meU, G 5meU, G
Az ga=,
DAP
3 np, nps, ps, \ 13 ps A G, C, 3 np, nps, ps, | A, G,C,
PO T, U, T.U PO T, U,
DAP, DAP,
SmeC, SmeC,
SmeU, G SmeU, G
YL, Y=,
DAP DAP
3 np, nps, ps, | A,G,C, 13 ps A G,C, 4 np, nps, ps, | A, G, C,
PO T,U, T.U PO T,U,
DAP, DAP,
SmeC, SmeC,
5meU, G 5meU, G
EX by B
S, =L,
DAP DAP
3 np,nps. ps, | A, G, C, 13 ps A, G,C, 5 np, nps. ps, | A, G,C,
PO T,U, T,U PO T,U,
DAP, DAP,
SmeC, SmeC,
5meU, G 5meU, G
ER R s
DAP DAP
3 np,nps,ps, | A, G, C, 13 ps A,G.C, 6 np, nps. ps, | A, G,C,
PO T, U, T,U PO T, U,
DAP, DAP,
SmeC, SmeC,
S5meU, G S5meU, G
Fam, EEES
DAP DAP

[0174]
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SS=50ol 10-2533038

X =v¢] Y 292l Z m=vQl
TEH QT [ AR | St [ R Qe | ARG | ads] [ a e e E = | ARASE | data]
s Ay A3 = Ay s A% A3
3 np,nps,ps. | A, G, C. 13 ps A,G,C, 7 np,nps, ps, | A,G,C,
PO T, U, T,U PO T, U,
DAP, DAP,
SmeC, SmeC,
5meU, G 5meU, G
3z, 3=,
DAP DAP
3 np,nps,ps. | A, G, C. 13 ps A G, C 8 np,nps,ps. | A G, C
PO T, U, T.U PO T, U,
DAP, DAP,
SmeC, SmeC,
SmeU, G SmeU, G
gz, gz,
DAP DAP
3 np,nps,ps, | A, G, C, 13 ps A G,C, 9 np,nps,ps, | A G, C
PO T, U. T.U PO T, U,
DAP, DAP,
SmeC, SmeC,
S5meU, G 5meU, G
R 9T,
DAP DAP
3 np, nps, ps, | A, G, C, 13 ps A G,C, 10 np, nps, ps, | A, G,C,
PO T, U, T.U PO T, U,
DAP, DAP,
SmeC, SmeC,
SmeU, G SmeU, G
ga=, Fa
DAP DAP
4 np, nps, ps, | A,G,C, 13 ps A G,C, 2 np, nps, ps, | A, G, C,
PO T,U, T.U PO T,U,
DAP, DAP,
SmeC, SmeC,
5meU, G 5meU, G
EX by B
ER:EaN S,
DAP DAP
4 np,nps. ps, | A, G, C, 13 ps A, G,C, 3 np, nps. ps, | A, G,C,
PO T,U, T,U PO T,U,
DAP, DAP,
SmeC, SmeC,
5meU, G 5meU, G
EX R s
DAP DAP
4 np,nps.ps, | A, G, C, 13 ps A G, C 4 np,nps, ps, | A, G,C,
PO T, U, T,U PO T, U,
DAP, DAP,
SmeC, SmeC,
S5meU, G S5meU, G
Fam, ga=
DAP DAP

[0175]
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SS=50ol 10-2533038

X =v 4l Y L=v2l Z m=vQl
TEH QT [ AR | St [ R Qe | ARG | ads] [ a e e E = | ARASE | data]
s Ay A3 = Ay s A% A3
4 np,nps,ps. | A, G, C. 13 ps A,G,C, 5 np,nps, ps, | A,G,C,
PO T, U, T,U PO T, U,
DAP, DAP,
SmeC, SmeC,
5meU, G 5meU, G
3z, 3=,
DAP DAP
4 np,nps,ps. | A, G, C. 13 ps A G, C 6 np,nps,ps. | A G, C
PO T, U, T.U PO T, U,
DAP, DAP,
SmeC, SmeC,
SmeU, G SmeU, G
gz, gz,
DAP DAP
4 np,nps,ps, | A, G, C, 13 ps A G,C, 7 np,nps,ps, | A G, C
PO T, U. T.U PO T, U,
DAP, DAP,
SmeC, SmeC,
S5meU, G 5meU, G
EXES gam,
DAP
4 np, nps, ps, \ 13 ps A G, C, 8 np, nps, ps, | A, G,C,
PO T, U, T.U PO T, U,
DAP, DAP,
SmeC, SmeC,
SmeU, G SmeU, G
YL, Y=,
DAP DAP
4 np, nps, ps, | A,G,C, 13 ps A G,C, 9 np, nps, ps, | A, G, C,
PO T,U, T.U PO T,U,
DAP, DAP,
SmeC, SmeC,
5meU, G 5meU, G
EX by B
S, S,
DAP DAP
4 np,nps. ps, | A, G, C, 13 ps A, G,C, 10 np, nps. ps, | A, G,C,
PO T,U, T,U PO T,U,
DAP, DAP,
SmeC, SmeC,
5meU, G 5meU, G
EX R s
DAP DAP
5 np,nps,ps, | A, G, C, 13 ps A,G.C, 4 np, nps. ps, | A, G,C,
PO T, U, T,U PO T, U,
DAP, DAP,
SmeC, SmeC,
S5meU, G S5meU, G
Fam, ga=
DAP DAP

[0176]

_68_



SS=50ol 10-2533038

X =v 4l Y L=v2l Z =2l
FEHOEE | ARAG | A | R E S | ARGET | Aakdr) | R o= | AR st
F a4 A3 + A F A% A3
5 np, nps, ps. A GC |13 ps A,G,C, 5 np, nps, ps. | A, G, C,
PO T, U, T,U PO T, U,
DAP, DAP,
SmeC, SmeC,
SmeU, G 5meU, G
2= =2 ES
DAP DAP
5 np, nps, ps, A GC |13 ps A G, C 6 np, nps, ps, | A, G, C,
PO T,U, T, U PO T,U,
DAP, DAP,
SmeC, SmeC,
SmeU, G SmeU, G
ELES 2
DAP DAP
5 np, nps, ps, AGC, |13 ps A G,C, 7 np, nps, ps. | A, G,C,
PO T, U, T.U PO T, U,
DAP, DAP,
5meC, 5meC,
SmeU, G 5meU, G
29, ga=,
DAP DAP
5 np, nps, ps, AGC, |13 ps A G,C, 8 np, nps, ps. | A, G,C,
PO T, U, T.U PO T, U,
DAP, DAP,
5meC, 5meC,
5meU, G SmeU, G
ELES g
DAP DAP
5 np, nps, ps, A GC, |13 ps A G,C, 9 np, nps, ps, | A, G,C,
PO T,U, T.U PO T,U,
DAP, DAP.
SmeC, SmeC,
SmeU, G 5meU, G
Fa, Fa,
DAP DAP
6 np, nps. ps, A GC |13 ps A, G,C, 5 np, nps, ps, | A.G,C,
PO T,U, T,U PO T,U,
DAP, DAP,
SmeC, SmeC,
SmeU, G 5meU, G
s g,
DAP DAP
6 np. nps. ps, A, GC |13 ps A, G, C, 6 np, nps, ps, | A, G, C,
PO T, U, T,U PO T, U,
DAP, DAP,
5meC, 5meC,
SmeU, G S5meU, G
29, EEES
DAP DAP

[0177]
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SS=50ol 10-2533038

X =v¢] Y 292l Z m=vQl
FEEeEE | AEAYZE | G | FEHQE R | AR Ak | GE e | AEfulzh | aakdy)
F a4 A3 + A F A% A3
6 np, nps, ps, A, GC, |13 ps A G, C, 7 np, nps, ps. | A, G,C,
PO T, U, T,U PO T, U,
DAP, DAP,
SmeC, SmeC,
SmeU, G 5meU, G
=, 3=,
DAP DAP
6 np,nps,ps. | A, G, C. 13 ps A G, C 8 np, nps, ps, | A, G, C,
PO T, U, T.U PO T, U,
DAP, DAP,
SmeC, SmeC,
SmeU, G SmeU, G
gz, gz,
DAP DAP
2 np,nps,ps, | A, G, C, 14 ps A, G, C, 2 np,nps,ps, | A G, C
PO T, U. T.U PO T, U,
DAP, DAP,
SmeC, SmeC,
S5meU, G 5meU, G
ST 8=,
DAP
2 np, nps, ps, \ 14 ps A G, C, 3 np, nps, ps, | A, G,C,
PO T, U, T.U PO T, U,
DAP, DAP,
SmeC, SmeC,
SmeU, G SmeU, G
ERES g,
DAP DAP
2 np, nps, ps, | A,G,C, 14 ps A G,C, 4 np, nps, ps, | A, G, C,
PO T,U, T.U PO T,U,
DAP, DAP,
SmeC, SmeC,
5meU, G 5meU, G
EX by B
S, =L,
DAP DAP
2 np,nps. ps, | A, G, C, 14 ps A, G,C, 5 np, nps. ps, | A, G,C,
PO T,U, T,U PO T,U,
DAP, DAP,
SmeC, SmeC,
5meU, G 5meU, G
EX R s
DAP DAP
2 np,nps,ps, | A, G, C, 14 ps A,G.C, 6 np, nps. ps, | A, G,C,
PO T, U, T,U PO T, U,
DAP, DAP,
SmeC, SmeC,
S5meU, G S5meU, G
Fam, ga=
DAP DAP

[0178]
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SS=50ol 10-2533038

X =v¢] Y 292l Z m=vQl
TEH QT [ AR | St [ R Qe | ARG | ads] [ a e e E = | ARASE | data]
s Ay ok = Ay s 4% A3
2 np,nps,ps, | A, G, C, 14 ps A G, C, 7 np,nps,ps. | A G,C,
PO T, U, T,U PO T, U,
DAP, DAP,
SmeC, SmeC,
5meU, G 5meU, G
3z, 3=,
DAP DAP
2 np,nps,ps. | A, G, C. 14 ps A G, C 8 np,nps,ps. | A G, C
PO T, U, T.U PO T, U,
DAP, DAP,
SmeC, SmeC,
SmeU, G SmeU, G
E N FZ,
DAP DAP
2 np,nps,ps, | A, G, C, 14 ps A, G, C, 9 np,nps,ps, | A G, C
PO T, U. T.U PO T, U,
DAP, DAP,
SmeC, SmeC,
S5meU, G 5meU, G
Az ga=,
DAP
2 np, nps, ps, \ 14 ps A G, C, 10 np, nps, ps, | A, G,C,
PO T, U, T.U PO T, U,
DAP, DAP,
SmeC, SmeC,
SmeU, G SmeU, G
YL, Y=,
DAP DAP
3 np, nps, ps, | A,G,C, 14 ps A G,C, 2 np, nps, ps, | A, G, C,
PO T,U, T.U PO T,U,
DAP, DAP,
SmeC, SmeC,
5meU, G 5meU, G
EX by B
S, =L,
DAP DAP
3 np,nps. ps, | A, G, C, 14 ps A, G,C, 3 np, nps. ps, | A, G,C,
PO T,U, T,U PO T,U,
DAP, DAP,
SmeC, SmeC,
5meU, G 5meU, G
EX R s
DAP DAP
3 np,nps,ps, | A, G, C, 14 ps A,G.C, 4 np, nps. ps, | A, G,C,
PO T, U, T,U PO T, U,
DAP, DAP,
SmeC, SmeC,
SmeU, G SmeU, G
Fam, ga=
DAP DAP

[0179]
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SS=50ol 10-2533038

X =v 4l Y L=v2l Z m=vQl
TEH QT [ AR | St [ R Qe | ARG | ads] [ a e e E = | ARASE | data]
s Ay A3 = Ay s A% A3
3 np,nps,ps. | A, G, C. 14 ps A,G,C, 5 np,nps, ps, | A,G,C,
PO T, U, T,U PO T, U,
DAP, DAP,
SmeC, SmeC,
5meU, G 5meU, G
3z, 3=,
DAP DAP
3 np,nps,ps. | A,G,C, 14 ps A G, C 6 np,nps,ps. | A G, C
PO T, U, T.U PO T, U,
DAP, DAP,
SmeC, SmeC,
SmeU, G SmeU, G
gz, gz,
DAP DAP
3 np,nps,ps, | A, G, C, 14 ps A G,C, 7 np,nps,ps, | A G, C
PO T, U. T.U PO T, U,
DAP, DAP,
SmeC, SmeC,
S5meU, G 5meU, G
EXES gam,
DAP
3 np, nps, ps, \ 14 ps A G, C, 8 np, nps, ps, | A, G,C,
PO T, U, T.U PO T, U,
DAP, DAP,
SmeC, SmeC,
SmeU, G SmeU, G
YL, Y=,
DAP DAP
3 np, nps, ps, | A,G,C, 14 ps A G,C, 9 np, nps, ps, | A, G, C,
PO T,U, T.U PO T,U,
DAP, DAP,
SmeC, SmeC,
5meU, G 5meU, G
EX by B
S, S,
DAP DAP
3 np,nps. ps, | A, G, C, 14 ps A, G,C, 10 np, nps. ps, | A, G,C,
PO T,U, T,U PO T,U,
DAP, DAP,
SmeC, SmeC,
5meU, G 5meU, G
EX R s
DAP DAP
4 np,nps,ps, | A, G, C, 14 ps A,G.C, 2 np, nps. ps, | A, G,C,
PO T, U, T,U PO T, U,
DAP, DAP,
SmeC, SmeC,
S5meU, G S5meU, G
Fam, ga=
DAP DAP

[0180]
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SS=50ol 10-2533038

X =v¢] Y 292l Z m=vQl
TEH QT [ AR | St [ R Qe | ARG | ads] [ a e e E = | ARASE | data]
s Ay A3 = Ay s A% A3
4 np,nps,ps. | A, G, C. 14 ps A,G,C, 3 np,nps, ps, | A,G,C,
PO T, U, T,U PO T, U,
DAP, DAP,
SmeC, SmeC,
5meU, G 5meU, G
3z, 3=,
DAP DAP
4 np,nps,ps. | A, G, C. 14 ps A G, C 4 np,nps,ps. | A G, C
PO T, U, T.U PO T, U,
DAP, DAP,
SmeC, SmeC,
SmeU, G SmeU, G
gz, gz,
DAP DAP
4 np,nps,ps, | A, G, C, 14 ps A G,C, 5 np,nps,ps, | A G, C
PO T, U. T.U PO T, U,
DAP, DAP,
SmeC, SmeC,
S5meU, G 5meU, G
Az ga=,
DAP
4 np, nps, ps, \ 14 ps A G, C, 6 np, nps, ps, | A, G,C,
PO T, U, T.U PO T, U,
DAP, DAP,
SmeC, SmeC,
SmeU, G SmeU, G
ga=, Fa
DAP DAP
4 np, nps, ps, | A,G,C, 14 ps A G,C, 7 np, nps, ps, | A, G, C,
PO T,U, T.U PO T,U,
DAP, DAP,
SmeC, SmeC,
5meU, G 5meU, G
EX by B
ER:EaN S,
DAP DAP
4 np.nps, ps, | A, G, C, 14 ps A,G,C, 8 np. nps, ps, | A, G,C,
PO T,U, T,U PO T,U,
DAP, DAP,
SmeC, SmeC,
5meU, G 5meU, G
EX R s
DAP DAP
4 np,nps. ps, | A,G. C, 14 ps A, G, C, 9 np, nps. ps, | A, G,C,
PO T, U, T,U PO T, U,
DAP, DAP,
SmeC, SmeC,
SmeU, G SmeU, G
Fam, ga=
DAP DAP

[0181]
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10-2533038

X =gl Y =vél Z m=vQl T
— ) A} @ AEHGIZE A
ARARZE AR [ B EE | ARSI ) ﬂﬂ}; 2. q 7;% 51 e
4% 4 % a3 % g
- A,G,C, 10 np, nps, ps, .G G
np,nps,ps, | A, G C, 14 ps T’ U. s o T
PO T, U, N AP,
e, SmeC,
e SmeU, G
SmeU, G o
oap DAP
= A G,C,
4 np, nps, ps, .G, C,
np,nps,ps. | A, G, C. 14 ps ?, 8, C P% U
PO T, U, B DA,
o 5meC,
e SmeU, G
SmeU, G o
g DAP
DAP —
5 np, nps, ps, .G, G
np,nps,ps. | A GC, |14 ps ?, g, C D s U
PO T, U, . DAP,
o SmeC,
SmeC, el G
SmeU, G Zax
oar” DAP
DAP -
3 6 np, nps, ps. | A, G,C,
np,nps,ps, | A, GC, |14 ps %,I(J:, C, D Pli) U
PO T, U, . DAP.
o SmeC,
e 5meU, G
5meU, G s
oar DAP
DAP 4
3 7 np, nps, ps, | A, G, C.
np,nps, ps, | A G,C, |14 ps ?51 C p. oS To
PO T,U, U o
. SmeC,
e SmeU, G
SmeU, G A
oar” DAP
DAP
np, nps, ps, | A, G,C,
np,nps, ps, | A.G,C, |14 ps $ 8 C 8 p. s o
PO T, U, R AP,
o SmeC,
R SmeU, G
SmeU, G B
“oap DAP
DAP
9 np, nps, ps, | A, G, C.
np,nps,ps. | A G, C, |14 ps 1% S C. . s U
PO T, U, N AP,
DAY SmeC,
SmeC, e G
SmeU, G Zax
oar” DAP
DAP
[0182]
Z =<l
Xarg Ll 3 Ao ) AqE ezl | s )
A AT DT [ [ A [agd [ Wi B i
o = - . A, G, C 5 np, nps, ps, | A, G,C,
np,nps, ps, | A,G,C, |14 ps T.Uq o T
PO T,U, U o
o SmeC,
e 5meU, G
SmeU, G Sas
oar” DAP
DAP -
3 6 np, nps, ps. | A, G,C,
np,nps,ps. | A GC, |14 ps ?,8, C, D s Ty
PO T, U, . DAP,
e SmeC,
R SmeU, G
SmeU, G ey
LB a9
DAP
7 np, nps, ps. | A, G,C,
np,nps,ps. | A G.C, |14 ps ?, S C p. s o
PO T, U, N AP,
oS SmeC,
R SmeU, G
SmeU, G S
oar DAP
DAP
np, nps, ps, | A, G, C.
np,nps, ps, | A G,C, |14 ps $ S C 8 p. = o
PO T,U, U o
A% 5meC,
B 5meU, G
5meU, G Sas
oar DAP
DAP
[0183] o o
ol wEUHE=EE & A MI7F AN wEUHEE F sty oY & A
[0184] I BollA, 747k X 2 7 =HiRle] FEYULEEE B et e
2 o= (e} == % A= 1 , , , , o=
G 4R AA FHEelA, & B 7lvigl el Sl = Hol ],/ 3 294 e L
' S S A FejolA], X ¥/5E= EE wEdfHES HEFH
& F2AoEEg mga. A% A4 FeelA,
o] ¥ A9 W¥E FEHEEE X3 L R i
x TE o3 = o T = vla- ,
FEHoE s, AY A4 FEdAd, ¥ B FEALHSE E A JAE 54 Wy
= Eﬂ -!—-E] — 2T =



[0185]

[0186]

[0187]

[0188]

[0189]

S=50ol 10-2533038

AY FwEULEH= W3E 1-4, 58, 9-12, 13-16, 17-20, 21-24, 25-28, 29—30, 31-32 & 330825 E Mgd
o 98 A oA, & B FEULEHEE X Ad 7AY B4 HEY gEYoy=, gAY FEUeE
= W3 9-12 @ 21-28, 9-12 2 21-24, 1-4 2 21-28, 1-4 2 21-24, 5-8 ¥ 21-28, L& 5-8 ‘;‘ 21-24 2 HE]
Aggny, g8 AA oA, % B FEULH=E F Ao 714" 14, 2/ EE 371 A" FEE oy
=, A0 FFYLEHE H3E 29-31, 31-32 B 330.2RE MugEtt. AR A %HMW, I B9 wEHL
BEE T Ao 719 54 Wy fwFUoHs, gAY FEUed= HE 29, 31 & 33025H Ht.
# B Y =wldle] YU SEEE seb Bo wEUeEHEE 2R S QT

AR A FelolA, ¥ BY A wEULHEE 5 H/EE 3 guelA = %43 7] e oFeie
o] AFFA|EH T},

WPE A E G-I

5’ -mXpsmXpsmXpsmXpsmXpsmXpsXpsXpsXpsXpsXpsXpsmXpsmXpsmXpsmXpsmXpsmXpsmXpsmX-3°

5’ -mXpsmXpsmXpsmXpsmXpsmXpsXpsXpsXpsXpsXpsXpsmXpsmXpsmXpsmXpsmXpsmXpsmXpsmXps-Chol-3’

5’-mXpsmXpsmXpsmXpsmXpsmXpsXpsXpsXpsXpsXpsXpsmXpsmXpsmXpsmXpsmXpsmXpsmXpsmX-GalNAc-3’

5’-mXpsmXpsmXpsmXpsmXpsmXpsXpsXpsXpsXpsXpsXpsXpsXpsmXpsmXpsmXpsmXpsmXpsmXpsmX-3°
5’-mXpsmXpsmXpsmXpsmXpsmXpsXpsXpsXpsXpsXpsXpsXpsXpsmXpsmXpsmXpsmXpsmXpsmXpsmX-Chol-3°
5’-mXpsmXpsmXpsmXpsmXpsmXpsXpsXpsXpsXpsXpsXpsXpsXpsmXpsmXpsmXpsmXpsmXpsmXpsmX-GalNAc-3"
5’-mXpsmXpsmXpsmXpsmXpsXpsXpsXpsXpsXpsXpsXpsXpsXpsmXpsmXpsmXpsmXpsmXpsmXpsmX
5’-mXpsmXpsmXpsmXpsmXpsXpsXpsXpsXpsXpsXpsXpsXpsXpsmXpsmXpsmXpsmXpsmXpsmXpsmX-Chol-3°
5’-mXpsmXpsmXpsmXpsmXpsXpsXpsXpsXpsXpsXpsXpsXpsXpsmXpsmXpsmXpsmXpsmXpsmXpsmX-GalNAc-3’
5°-XnpsXnpsXnpsXnpsXnpsXpsXpsXpsXpsXpsXpsXpsXnpsXnpsXnpsXnps-3-NH»-X-3’
5"-XnpsXnpsXnpsXnpsXnps XpsXpsXpsXps Xps Xps Xnps Xnps X nps Xnps Xnps-3-NH-X -
5"-XnpsXnpsXnpsXnpsXnpsXnpsXpsXpsXpsXps XpsXps Xnps X npsXnps Xnps XnpsXnps-3-NHz-X-3"
5"-XnpsXnpsXnpsXnpsXpsX psXpsXpsXps XnpsXnpsXnpsXnps-3-NHz-X-3"
5"-XnpsXnpsXnpsXnpsXnpsXpsXpsXpsXpsXps XnpsXnpsXnpsXnpsXnps-3-NH»-X-3”
5’-XnpsXnpsXnpsXnpsXnpsXnpsXnpsXnpsXpsXps XnpsXnpsXnpsXnpsXnpsXnpsXnpsXnpsXnps-3 NH.-
5’-XnpsXnpsXnpsXnpsXnpsXnpsXnpsXpsXpsXnps XnpsXnpsXnpsXnpsXnpsXnpsXnpsXnpsXnps-3 NH,-.
5’-XnpsXnpsXnpsXnpsXnpsXnpsXpsXpsXnpsXnpsXnpsXnpsXnpsXnpsXnpsXnpsXnpsXnpsXnps-3 NH,-.
5’-XnpsXnpsXnpsXnpsXnpsXnpsXnpsXnpsXnpsXpsXpsXnpsXnpsXnpsXnpsXnpsXnpsXnpsXnps-3 NH;
5’-XnpsXnpsXnpsXnpsXnpsXnpsXnpsXnpsXnpsXnpsXpsXpsXnpsXnpsXnpsXnpsXnpsXnpsXnps-3 NH,-.
5*-XnpsXnpsXnpsXnpsXnpsXnpsXpsXpsXpsXnpsXnpsXnpsXnpsXnpsXnpsXnpsXnpsXnpsXnps-3 NH»
5’-XnpsXnpsXnpsXnpsXnpsXnpsXnpsXnpsXpsXpsXpsXnpsXnpsXnpsXnpsXnpsXnpsXnpsXnps-3 NHy
5’-XnpsXnpsXnpsXnpsXnpsXnpsXnpsXpsXpsXpsXnpsXnpsXnpsXnpsXnpsXnpsXnpsXnpsXnps-3 NHy
5’-XnpsXnpsXnpsXnpsXnpsXnpsXnpsXnpsXnpsXpsXpsXpsXnpsXnpsXnpsXnpsXnpsXnpsXnps-3 NH>-X-
5’-XnpsXnpsXnpsXnpsXnpsXnpsXnpsXnpsXpsXpsXpsXpsXnpsXnpsXnpsXnpsXnpsXnpsXnps-3 NH-X-3"
5°-XnpsXnpsXnpsXnpsXnpsXnpsXnpsXpsXpsXpsXpsXpsXnpsXnpsXnpsXnpsXnpsXnpsXnps-3 NH,-X-3"
5’-XnpsXnpsXnpsXnpsXnpsXnpsXpsXpsXpsXpsXpsXpsXpsXnpsXnpsXnpsXnpsXnpsXnps-3 NH;-X-3"
5’-XnpsXnpsXnpsXnpsXnpsXnpsXpsXpsXpsXpsXpsXps XnpsXnpsXnpsXnpsXnpsXnpsXnps-3-NHz-X-3"
5”-mXpsmXpsmXpsmXpsmXpsXpsXpsXpsXpsXpsXpsXpsXpsXpsXpsmXpsmXpsmXpsmXpsmX-3°
5”-mXpsmXpsmXpsmXpsmXpsXpsXpsXpsXpsXpsXpsXpsXpsXpsXpsmXpsmXpsmXpsmeXps mX-GalNAc-3’
5’-mXpsmXpsmXpsmXpsmXpsXpsXpsXpsXps XpsXpsXpsXpsXpsXpsmXpsmXpsmXpsmXpsmXpoGalNAc-3°
5"-mXpsmXpsmXpsmXmXpsXpsXpsXpsXpsXps XpsXpsXpsXpsXpsmXpsmXpsmXpsmXpsmXpo GalNAc-3
5’-mXpsmXpsmXpsmXpsmXpsXpsXpsXpsXpsXpsXpsXpsXpsXpsXpsmXpsmXpsmXps mXpsmXpoGalNAc-3’
5’-mXpsmXpsmXpsmXpsmXpsXpsXpsXpsXpsXpsXpsXpsXpsXpsXpsmXpsmXpsmXps mXpsmXpoGalNAc-3’
5*-fXnpstXnpstXnpsXnpsXnpsfXnps XpsXpsXpsXpsXpsXps X nps X npsfXnpstXnpstXnpsfXnpsfXnps-3-NHz-1X-3"

5 -fXnpsfXnpsfXnpsEXnpsEXnpsfXnps XpsXpsXpsXpsXpsXpsXpsfXnpsXnpsfXnpsfXnpsfXnps Xnps-3-NH,-£X-3"

5 -fXnpsfXnpsfXnpsXnpsEXnpsfXnpsXpsXpsXpsXpsXpsXpsXpsXpsfXnpsfXnpsfXnpsfXnpsfXnps-3-NHy-£X-3"

5°-XnpXnpXnpXnpXnpXnpXpsXpsXpsXpsXpsXpsXnpXnpXnpXnpXnpXnpXnp-3 NH»-X-3"

5*-XnpsfXnpsfXnpsXnpsfXnpsXnpsXpsXpsXpsXpsXpsXpsfXnpsXnpsfXnpsfXnpsXnpsfXnpsXnps-3 NH,-fX-3’

S ’-XnnD(nnD(rannD(nannXstngngngngg fXnpXnpfXnpfXnpXnpfXnpXnp-3 NH,-fX-3’
5°-XnpsXfXnpsXfXnpsXnspXfXnpsXnpsXpsXpsXpsXpsXpsXpsX fXnpsXnpsXfXnpsXfXnpsXnpsXfXnpsXnpsXfX-3*
5°-XnpXfXnpXfXnpXnpXfXnpXnpXpsXpsXpsXpsXpsXpsXfXnpXnpXfXnpXfXnpXnpXfXnpXnpXfX-3*

5’ -XnpXfXnpXfXnpXnpXfXnpXn

5-mXpsmXpsmXpsmXpsmXpsmXpsX]

5’-mXpsmXpsmXpsmXpsmXpsmXpsXpsXp: psXpsmXpsmXpsmXpsmXpsmXpsmX 3’

5’-mXpsmXpsmXpsmXpsmXpsmXpsmXpsXpsXpsXpsXpsXpsXpsmXpsmXpsmXpsmXpsmXpsmXpsmX 3°

5’-mXpsmXpsmXpsmXpsmXpsmXpsXpsXpsXpsXpsXpsXpsXpsXpsmXpsmXpsmXpsmXpsmeXpsmX 3°

5”-mXpsmXpsmXpsmXpsmXpsmXpsmXpsXpsXpsXps XpsXpsXpsXpsmXpsmXpsmXpsmXpsmeXpsmX 3’

5"-mXpsmXpsmXpsmXpsmXpsmXpsXpsXpsXpsXpsXpsXpsXpsXpsXpsmXpsmXpsmXpsmXpsmX 3°

5"-mXpsmXpsmXpsmXmXpsmXpsXpsXpsXpsXpsXpsXpsXpsXpsmXpsmXpsmXpsmXpsmXpsmX 3°

5"-mXpsmXpsmXpsmXmXpsmXpsmXpsXpsXpsXpsXpsXpsXpsXpsmXpsmXpsmXpsmXpsmXpsmX 3’

5’-GalNAc-NHC6-psmXpsmSmeXpsm3meXpsmXpsmSmeXpsXpsXpsXpsXpsXpsXpsXpsXpsXpssmeXpsmXpsmXpsmSmeXpsmXpsmX 3”

5’-GalNAc-NHC6-psmSmeXpsmXpsmXpsmXpsmXpsXpsXpsXpsXpsSmeXpsSmeXpsXpsSmeXpsXpsXpsmXpsmXpsmXpsmXpsmX 3°
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5’-GaINAc-NHC6-psmXpsmXpsmXpsmXpsmXpsXpsXpsXpsXpsXpsSmeXpsXpssmeXpsSmeXpsSmeXpsmSmeXpsmXpsmXpsmXpsmX 3°

5’ GalNAc-NHC6-psmXpsmXpsmXpsmXpsmXpsXpsXpsSmeXpsXpsSmeXpsSmeXpsSmeXpsSmeXpsXpsXpsmXpsmXpsmXpsmSmeXpsmX 3°

5° GalNAc-NHC6-psmXpsmXpsmSmeXpsmXpsmXpsXpsXpsXpsXpsXpsXpsXpsXpsSmeXpsXpsmXpsmXpsmXpsmXpsmX 3°

mXpsmXpsmXpsmXpsmXpsmXpsmXpsXpsXpsXpsXpsXpsXpsXpsmXpsmXpsmXpsmXpsmXpsmX

mXpsmXpsmXpsmXpsmXpsmXpsXpsXpsXpsXpsXpsXpsXpsXpsmXpsmXpsmXpsmXpsmXpsmX

mXpsmXpsmXpsmXpsmXpsmXpsXps Xps XpsXpsXpsXpsXpsXpsXpsmXpsmXpsmXpsmXpsmXpsmX

mXpsmXpsmXpsmXpsmXpsmXpsmXpsXpsXpsXpsXpsXpsXpsXpsmXpsmXpsmXpsmXpsmXpsmX/GalNAc/

mXpsmXpsmXpsmXpsmXpsmXpsXpsXpsXpsXpsXpsXpsXpsXpsXpsmXpsmXpsmXpsmXpsmXpsmX/3Chol TEG/

5’-mXpsSmmXpsmXpsmXpsmXpsmXpsXpsXp: sXstp;Xp sXpSmmXpsmXpsmXpsmXpsmXpsmXpsmXpsmSmeX-3

5’-mXpsSmmXpsmXpsmXpsmXpsmXpsXpsXpsXpsXpsXpsXpsSmmXpsmXpsmXpsmXpsmXpsmXpsmXpsSmmX- 3 & - 8 £-3°

5’-mXpsSmmXpsmXpsmXpsmXpsmXpsXpsXpsXpsXpsXpsXpSmmXpsmXpsmXpsmXpsmXpsmXpsmXpsSmmX-TEG-F ] 2 €] £-3°

5’ -mXpsSmmXpsmXpsmXpsmXpsmXps XpsXpsXpsXpsXpsXpsSmmXpsmXpsmXpsmXpsmXpsmXpsmXpssmmX- & 37 7| &-3°

5’-mXpsSmmXpsmXpsmXpsmXpsmXpsXpsXpsXpsXpsXpsXpsSmmXpsmXpsmXpsmXpsmXpsmXpsmXpsSmmX-TEG-E 51 7 &-3°

5" -mXps5SmmXpsmXpsmXpsmXpsmXpsXpsXpsXpsXpsXpsXpsSmmXpsmXpsmXpsmXpsmXpsmXpsmXps5mmX-GalNAc-3°

5’-mXpsm5meXpsmXpsmXpsmXpsmXpsXpsXpsXpsXpsXpsXpsSmeXpsmXpsmXpsmXpsmXpsmXpsmXpsmSmeX-3”

5’-mXpsmSmeXpsmXpsmXpsmXpsmXpsXpsXpsXpsXpsXpsXpsSmeXpsmXpsmXpsmXpsmXpsmXpsmXpsmSmeX-po-Chol-3°

5"-mXpsm5meXpsmXpsmXpsmXpsmXpsXpsXpsXpsXpsXpsXpsSmeXpsmXpsmXpsmXpsmXpsmXpsmXpsmSmeX-po-F=

5’-mXpsm5meXpsmXpsmXpsmXpsmXpsXpsXpsXpsXpsXpsXpsSmeXpsmXpsmXpsmXpsmXpsmXpsmXpsmSmeX-po-GalNAc-3’

5”-mXpsm5meXpsmXpsmXpsmXpsmXpsXpsXpsXpsXpsXpsXpsSmeXpsXpsmXpsmXpsmXpsmXpsmXpsmSmeX-3°

5"-mXpsmS5meXpsmXpsmXpsmXpsmXpsXpsXpsXpsXpsXpsXpsSmeXpsXpsmXpsmXpsmXpsmXpsmXpsm5meX-po-Chol-3

5’ -mXpsmSmeXpsmXpsmXpsmXpsmXpsXpsXpsXpsXpsXpsXps5meXpsXpsmXpsmXpsmXpsmXpsmXpsmSmeX-po-E T # F-3’

5’-mXpsmSmeXpsmXpsmXpsmXpsmXpsXpsXpsXpsXpsXpsXpsSmeXpsXpsmXpsmXpsmXpsmXpsmXpsmSmeX-po-GalNAc-3"

5-mXps2-4-OXH,-XpsmXps 2-4-OXH,-XpsmXps2-4-OXH,-XpsXpsXpsXpsXpsXpsXpsXpsmXps2-4-OXH,-XpsmXps2-4-OXHy-XpsmXps2-4-
OXHy-Xps mX-3

5-mXps2-4-OXH,-XpsmXps 2-4-OXH,-XpsmXps2-4-OXH,-XpsXpsXpsXpsXpsXpsXpsXpsmXps2-4-OXH,-XpsmXps2-4-OXHy-XpsmXps2-4-
OXH»-Xps mX-Chol-3

5-mXps2-4-OXHy-XpsmXps 2-4-OXH,-XpsmXps2-4-OXH,-XpsXpsXpsXpsXpsXpsXpsXpsmXps2-4-OXH;-XpsmXps2-4-OXHy-XpsmXps2-4-
OXH»-Xps mX-XoXo-3

5-mXps2-4-OXHy-XpsmXps 2-4-OXH,-XpsmXps2-4-OXH,-XpsXpsXpsXpsXpsXpsXpsXpsmXps2-4-OXH;-XpsmXps2-4-OXHy-XpsmXps2-4-
OXH»-Xps mX-GaiNAc-3

5-mXps2-4-OXHz-XpsmXps 2-4-OXHz-XpsmXps2-4-OX H,-XpsXpsXpsXpsXpsXpsXpsXpsmXps2-4-OXH;-XpsmXps2-4-OX Hy-XpsmXps2-4-
OXH»-Xps mX-3

5-mXps2-4-OXHz-XpsmXps 2-4-OXH,-XpsmXps2-4-OXH,-XpsXpsXpsXpsXpsXpsXpsXpsmXps2-4-OXH;-XpsmXps2-4-OX Ha-XpsmXps2-4-
OXH»>-Xps mX-Choi-3

5-mXps2-4-OXHz-XpsmXps2-4-OXHa-XpsmXps2-4-OXHz-XpsXpsXpsXpsXpsXps XpsXpsmXps2-4-OXHp-XpsmXps2-4-OXHz-XpsmXps2-4-
OXH,-Xps mX-XoXo-3

5-mXps2-4-OXH,-XpsmXps 2-4-OXH;-XpsmXps2-4-OXH;-XpsXpsXpsXpsXpsXpsXpsXpsmXps2-4-OXH:-XpsmXps2-4-OXH,-XpsmXps2-4-
OXH,-Xps mX-GalNAc-3

5-mXps2-4-OXH,-XpsmXps2-4-OXH,-XpsmXps2-4-OXH,-XpsXpsXpsXpsXpsXpsXpsXpsmXps2-4-OXH»-XpsmXps2-4-OXH,-XpsmXps2-4-
OXHy-XpsmX-3

5-dXnpsXnpsXnpsXnpsXnpsXpsXpsXpsXpsXpsXpsXpsXpsXpsXpsXnpsXnpsXnpsXnpsXn-3

5-dXnpsfXnpsXnpsfXnpsfXnpsXpsX sXpsfXnpsfXnpsfXnpsfXnpsfXn 3’

5-fXnpsXnpsfXnpsfXnpsfXnpsfXnpsXps: SX] anpst"‘}‘(‘n‘psanpsD(npsD(nps{')(npsf}(nps)(n-}’

S-D(nstnpsI'Xnpstanstanlev\stggiiE psXp: Q‘sXEsXEsXpsD(npsD(npsD(npsFanstnstn-,“w’

5"-dXnpmXnpmXnpmXnpmXnpmXnp XpsXpsXpsXpsXpsXpsmXnpmXnpmXnpmXnpmXnpmXnpmXnpmXnp-3"

5"-dXnpmXnpmXnpmXnpmXnpmXnpXpsXpsXpsXpsXpsXpsXpsmXnpmXnpmXnpmXnpmXnpmXnpmXnp-3’

5"-dXnpmXnpmXnpmXnpmXnpmXnpXpsXpsXpsXpsXpsXpsXpsXpsmXnpsmXnpmXnpmXnpmXnpmXnp-3’

5’ -dXnpmXnpmXnpmXnpmXnpXpsXpsXpsXpsXpsXpsXpsXpsmXnpmXnpmXnpmXnpmXnpmXnpmXnp-3’

5’ -dXnpmXnpmXnpmXnpmXnpXpsXpsXpsXpsXpsXpsXpsXpsXpsmXnpmXnpmXnpmXnpmXnpmXnp-3*

mXnpsmocXnpsmocXnpsmXnpsmocXnpsXpsXpsXpsXpsXpsXpsXpsXpsXpsXpsmocXnpsmXnpsmocXnpsmXnpsmocXnp-C6-NH- GalNAc 6
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HHE AAG-3)
moeXpsmoeXpsmoeXpsmoeXpsmoeXpsXpsXpsXpsXpsXpsXpsXpsXpsXpsXpsmoeXpsmoeXpsmoeXpsmoeXpsmoeX-po-GalNAc2

XpsmoeXpsmoeXpsmoeXpsXpsXpsXpsXpsXpsXpsXpsXpsXpsXpsmoeXpsmoeXps!
oeXnpsmoeXnpsmoeXnpsmoeXnpsmoeXnpsXpsXpsXpsXpsXpsXpsXpsXpsXpsXps npsmoeXnp:
GalNac-moeXnps! psmoeXnpsr npsmoeXnps!

GalNAc2-mXnpsn
GalNac6- NH-C6-moeXpsmoeXpsmoeXpsmoeXpsmoeXpsXpsXpsXpsXpsXpsXpsXpsXpsXpsXpsmoeXpsmoeXpsmoeXpsmoeXpsmoeX

GalNAc2-mXnpsmXnpsmXnpsmXnpsmXnpsXpsXpsXpsXpsXpsXpsXpsXpsXpsXpsmXnpsmXnpsmXnpsmXnpsmXn
GalNAc2-etoXnpsetoXnpsetoXnpsetoXnpsetoXnpsXps XpsXpsXpsXpsXpsXpsXpsXpsXpsetoXnpsetoXnpsetoXnpsetoXnpsetoXn
GalNAc2-moeXnpsmoeXnpsmoeXnpsmoeXnpsmoeXnpsX psXpsXpsXpsXpsXpsXpsXps XpsXpsmXnpsmXnpsmXnpsmXnpsmXn
moeXpsmoemXpsmoeXpsmoeXpsmoeXpsXpsXpsXpsXpsXpsXpsXpsSmXpsXpsXpsmoeXpsmoeXpsmoeXpsmoeXpsmoemX
moeXnpsmoeXnpsmoeXnpsmoeXnpsmoeXnpsXpsXpsXpsXpsXpsXpsXpsXpsXpsXpsmoeXnpsmoeX npsmoeXnpsmoeXnpsmoeXn
mXpsSmmXpsmXpsmXpsmXpsXpsXpsXpsXpsXpsXpsXpsSmXpsXpsXpsmXpsmXpsmXpsmXpsSmmX
mXnpsmXnpsmXnpsmXnps mXnpsXpsXpsXpsXpsXpsXpsXpsXpsXpsXpsmXnpsmXnpsmXnpsmXnpsmXn
GalNAc2-moeXnpsmoeXnpsmoeXnps moeXnpsmoeXnpsXps XpsXpsXps XpsXpsXps XpsXpsXps moeXnpsmoeXnpsmoeXnps moeXnpsmoeXn
GalNAc6-NH-C6-moeXpsmoe XpsmoeXpsmoeXpsmoeXps XpsXpsXpsXpsXpsXpsXpsXpsXpsXpsmoeXpsmoeXpsmoeXpsmoeXpsmoeX
5'moeXpsmoeXpsmoeXpsmoeXpsmoeXpsXpsXpsXpsXpsXpsXpsXpsXpsXps XpsmoeXpsmoeXpsmoeXpsmoeXpsmoeX-GaiNAc2
GalNAc2-mXnpsmXnpsmXnpsmXnpsmXnpsXpsXpsXpsXpsXpsXpsXpsXpsXpsXpsmXnpsmXnpsmXnpsmXnpsmXn®
mXpsmXpsmXpsmXpsmXps XpsXpsXpsXpsXpsXpsXpsXpsXpsXpsmXpsmXpsmXpsmXpsmX-GalNAc
GalNAc2-moeXnpsmoeXnpsmoeXnps moeXnpsmoeXnpsXpsXpsXpsXpsXpsXpsXps XpsXpsXpsmoeXnpsmoeXnpsmoeXnps moeXnpsmoeXn
moeXnpsmoeXnpsmoeXnpsmoeXnpsmoeXnps Xps XpsXpsXpsXpsXpsXpsXpsXpsXpsmoeXnpsmoeXnpsmoeXnpsmoeXnpsmoeXnp-C6-NH-
GalNAc6
GalNAc2-moeXnpsmoeXnpsmoeXnpsmoeXnpsmoeXnps XpsXpsXpsXpsXpsXpsXpsXpsXpsXpsmoeXnpsmoeXnpsmoeXnps moeXnpsmoeXn

GalNAc-XnpsXnpsXnpsXnpsXnpsXps XpsXpsXpsXpsXpsXpsXpsXpsXpsXnpsXnpsXnpsXnpsXn
GalNAc-mXnpsmXnpsmXnpsmX npsmXnpsXpsXpsXpsXpsXpsXpsXpsXpsXpsXpsmXnpsmXnpsmXnpsmXnpsmXn
GalNAc-fXnpstXnpsfXnps{XnpsfXnpsXpsXpsXpsXpsXpsXpsXpsXpsXpsXpsXnpsfXnps[XnpsfXnps-3nh2-fX
GalNAc-afXnpsalXnpsalXnpsalXnpsalXnpsXpsXpsXpsXpsXpsXpsXpsXpsXpsXpsafXnpsatXnpsafXnpsalXnpsalXn
GalNAc-dXnpsXnpsXnpsXnpsXnpsXpsXpsXpsXpsXpsXpsXpsXpsXpsXpsXnpsXnpsXnpsXnps-3nh2-X
GalNAc-mXnpsmXnpsmXnpsmXnpsmXnpsXpsXpsXpsXpsXpsXpsXpsXpsXps XpsmXnpsmXnpsmXnpsmXnpsmXn
GalNAc-fXnpsfXnps(XnpsXnpsfXnpsXpsXpsXps XpsXpsXpsXpsXpsXpsXpsXnpsXnps(Xnps{Xnps-3nh2-fX
GalNAc-mXnpsmXnpsmXnpsmXnpsmXnpsXpsXpsXpsXpsXpsSMeXpsXpsXpsXpsXpsmXnpsmXnpsmXnpsmXnpsmXnpsmXn
GalNAc-
mocXnpsmoeXnpsmoeXnpsmoeXnpsmoeXnpsXpsXpsXpsXpsXpsSMeXpsXpsXpsXpsXpsmoeXnpsmoeXnpsmoeXnpsmoeXnpsmoeXnpsmoeXn
moeXpsmoeXpsmoeXpsmoeXpsmoeXpsXpsXpsXpsXpsXpsXpsXpsXpsXpsXpsmoeXpsmoeXpsmoeXpsmoeXpsmoeX
mocXnpsmocXnpsmoeXnpsmoeXnpsmoeXnpsXpsXpsXpsXpsXpsXpsXpsXpsXpsXpsmoeXnpsmoeXnpsmoeXnpsmoeXnpsmoeXn
XnpsfXnpsfXnpsfXnpsfXnpsXpsXpsXpsXpsXpsXpsXpsXpsXpsXpsfXnpsXnpsfXnpsfXnpsfX-C6-NH-GalNAc6
XnpsfXnpsfXnpsfXnpsfXnpsXpsXpsXpsXpsXpsXpsXpsXpsXpsXpsfXnpsfXnpsfXnpsfXnpsfXnp-C6-NH-GalNAc6
mXnpsmXnpsmXnpsmXnpsmXnpsXpsXpsXpsXpsXpsXpsXpsXpsXpsXps mXnpsmXnpsmXnps mXnpsmXnp-C6-NH-GalNAc6
mXnpsmXnpsmXnpsmXnpsmXnpsXpXpsXpsXpsXpsXpsXpsXpsXpsXps mXnpsmXnpsmXnpsmXnpsmX-C6-NH-GalNAc6
mocXnpsmoeXnpsmocXnpsmocXnpsmocXnpsXps XpsXpsXps XpsXpsXps XpsXpsXps mocXnpsmocXnpsmocXnpsmoeXnpsmocXnp-C6-NH-
GalNAc6
moeXnpsmoeXnpsmoeXnpsmoeXnpsmoeXnpsXpsXpsXpsXpsXpsXpsXpsXpsXpsXpsmoeXnpsmoeXnpsmoeXnpsmoeXnpsmoeX-C6-NH-
GalNAc6
GalNAc2-moeXnpsmoeXnpsmoeXnpsmoeXnpsmoeXnpsXpsXpsXpsXps XpsXpsXps XpsXpsXpsmoeXnpsmoeXnpsmoeXnpsmoeXnpsmoeXn
GalNAc2-etoXnpsetoXnpsetoXnps etoXnpsetoXnpsXpsXpsXpsXpsXpsXpsXps XpsXpsXps etoXnpsetoXnpsetoXnps etoXnpsetoXn
mXnpsmXnps2-4-OCH,XnpsmXnpsmXnpsXpsXpsXpsXpsXpsXpsXpsXpsXpsXps2-4-OCH,XnpsmXnpsmXnpsmXnps3-NHmX
mXnpsmXnps2-4-OCH,CH, XnpsmXnpsmXnpsXpsXpsXpsXpsXpsXpsXpsXpsXpsXps2-4-OCH.CH,XnpsmXnpsmXnpsmXnps3-NHomX
mXnpsmXnps2-4-OCH>CH; XnpsmXnps2-4OCHCH>XnpsXpsXpsXps Xps XpsXpsXps Xps XpsXps2-4-OCHCH,XnpsmXnpsmXnpsmXnps3-
NHymX
mXnpsmXnpsmXnpsmXnps2-4-OCH.CH; XnpsXpsXpsXps XpsXpsXpsXpsXps XpsXps2-4-OCH,CH, XnpsmXnpsmXnpsmXnps3-NH;mX
S-mXnpsmCnpsmXnpsmXnpsmXnps2-4-OCH2CH2 XnpsXpsXpsXpsXpsXpsXpsXpsXps mXnpsmXnpsmXnps2-4-
OCH,CH,XnpsmXnpsmXnps3-NHomX-3
mXnpsmXnpsmXnpsmCnpsmXnps2-4-OCH>CH> XnpsXpsXpsXpsXpsXpsXpsXpsXps2-4-OCH>CH, XnpsmXnpsmXnps2-4-OCH:

mXnpsmXnpsmXnpsmXnpsmXnps2-4-OCH.CH2XnpsXpsXpsXpsXpsXpsXpsXpsXps2-4-OCHz CH>XnpsmXnps2-4-
OCH,CH,XnpsmXnpsmXnpsmXnps3-NHymX
2-40CH,CH,XnpsmXnpsmXnpsmXnpsmXnpsXpsXpsXpsXpsXpsXpsXpsXpsXpsXpsmXnpsmXnpsmXnps2-4OCH>CH>Xnps3-NHymX

2-4 OCH,CH>XnpsmXnpsmXnps2-40CH,CH, XnpsmXnpsXpsXpsXpsXpsXpsXpsXpsXpsXpsXpsmXnps2-4 OCH,CH,XnpsmXnps2-
40CH,CH,Xnps3-NHymX
2-40CH,CH,XnpsmXnps2-4-OCH;CH2XnpsmXnpsmXnpsXpsXpsXpsXpsXpsXpsXpsXpsXpsXpsmXnpsmXnpsmXnpsmXnps3-NHmX
2-40CH;CH:XnpsmXnpsmXnpsmXnpsmXnps2-4-OCH>CH: XnpsXpsXpsXpsXpsXpsXpsXpsXpsmXnpsmXnpsmXnps2-4-
OCH2CH,XnpsmXnpsm2-40CH,CH,Xnps3-NH,mX

2-4 OCH2CH: XnpsmXnpsmXnpsmXnpsmXnpsmXnpsXpsXpsXpsXpsXpsXpsXpsXps mXnpsmXnpsmXnpsmXnpsmXnpsm2-4
OCH>CH>Xnps3-NH,mX

mXnpsmXnpsmXnpsmXnpsmXnps XpsXpsXpsXpsXpsXpsXpsXpsXpsXpsmXnpsmXnpsmXnpsmXnps3-NHmX

mXnps2-4 OCH>CH2XnpsmXnps2-4 OCH2CH>XnpsmXnpsXpsXpsXpsXpsXpsXpsXpsXpsXpsXpsmXnpsmXnps2-4 OCHCH,XnpsmXnps3-
NHymX

2-4 OCHCH:XnpsmXnps2-4OCH,CH>XnpsmXnpsmXnpsXpsXpsXpsXpsXpsXpsXpsXpsXpsXpsmXnpsmXnps2-4 OCH.CH>XnpsmXnps2-
OCH,CH,3-NH>X

2-4 OCHCH:XnpsmXnps2-4 OCHCH>XnpsmXnpsmCnpsmXnpsXpsXpsXpsXpsXpsXpsXpsXpsmXnps2-4
OCH,CH,XnpsmXnpsmXnpsmXnps2-4 OCH,CH,Xnps3-NHymX

mXnps2-40CH;CH,XnpsmXnps2-4 OCH,CH; XnpsmXnpsmXnpsXpsXpsXpsXpsXpsXpsXpsXpsmXnps2-4 OCH,CH,XnpsmXnpsmXnps2-
40CHCH,XnpsmXnps3-NHomX
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#ID | Mdd A A (57-3)
101 | 5°-mGpsmCpsmApsmGpsmApsmGpsGpsTpsGpsAps ApsGpsmCpsmGpsmApsmApsmGpsmUpsmGpsmC-3°
102 | 5’-mGpsmCpsmApsmGpsmApsmGpsGpsTpsGpsAps ApsGpsmCpsmGpsmApsmApsmGpsmUpsmGpsmCps-Chol-3"
103 | 5’-mGpsmCpsmApsmGpsmApsmGpsGpsTpsGpsAps ApsGpsmCpsmGpsmApsmApsmGpsmUpsmGpsmC-GalNAc-3°
104 | mGpsmApsmUpsmUpsmApsmGpsGpsCpsApsGpsApsGpsGpsTpsmGpsmApsmApsmApsmApsmApsmG
105 | 5°-mGpsmApsmUpsmUpsmApsmGpsGpsCpsApsGpsApsGpsGpsTpsmGpsmApsmApsmApsmApsmApsmG-Chol-3°
106 <’-mG]:)smApsmUpsmUpsmApsmGpsGQ§§‘gsAg§_GQs ApsGpsGpsTpsmGpsmApsmApsmApsmApsmApsmG-GalNAc-3*
107 _| 5’-mGpsmApsmUpsmUpsmApsGpsGpsCpsApsGpsApsGpsGpsTpsmGpsmApsmApsmApsmApsmApsmG
108 5 *-mGpsmApsmUpsmUpsmApsGpsGpsCps ApsGps ApsGpsGpsTpsmGpsmApsmApsmApsmApsmApsmG-Chol-3°
109 | 5°-mGpsmApsmUpsmUpsmApsGpsGpsCpsApsGpsApsGpsGpsTpsmGpsmApsmApsmApsmApsmApsmG-GalNAc-3
110 | 5°’-mGpsmDAPpsmUpsmUpsmDAPpsmGpsGpsCpsApsGpsApsGpsGpsTpsmGpsmApsmApsmApsmApsmApsmG-3”
111 _| 5°-mGpsmApsmUpsmUpsmApsmGpsGpsCps ApsGps ApsGpsGpsTpsmGpsmApsmApsmDAPpsmDAPpsmDAPpsmG-3°
112 5 *-mGpsmApsmUpsmUpsmApsmGpsGpsCps ApsGps ApsGpsGps TpsmGpsmDAPpsmDA PpsmDAPpsmDAPpsmDAPpsmG-3*
113 | 5°-mGpsmDAPpsmUpsmUpsmDAPpsmGpsGpsCpsApsGps ApsGpsGpsTpsmGpsmApsmApsmDAPpsmDAPpsmDAPpsmG-3°
114 | 5’-mGpsmDAPpsmUpsmUpsmDAPpsmGpsGpsCpsApsGpsApsGpsGpsTpsmGpsmDAPpsmDAPpsmDAPpsmDAPpsmDAPpsmG-3”
115 | 5°-mGpsmDAPpsmUpsmUpsmDAPpsGpsGpsCps ApsGpsApsGpsGpsTpsmGpsmApsmApsmApsmApsmApsmG-3'
116 | 5’-mGpsmApsmUpsmUpsmApsGpsGpsCpsApsGpsApsGpsGpsTpsmGpsmApsmApsmDAPpsmDAPpsmDAPpsmG-3°
117 | 5°-mGpsmApsmUpsmUpsmApsGpsGpsCpsApsGpsApsGpsGpsTpsmGpsmDAPpsmDAPpsmDAPpsmDAPpsmDAPpsmG-3°
118 | 5°’-mGpsmDAPpsmUpsmUpsmDAPpsGpsGpsCpsApsGpsApsGpsGpsTpsmGpsmApsmApsmDAPpsmDAPpsmDAPpsmG-3°
119 | 5°-mGpsmDAPpsmUpsmUpsmDAPpsGpsGpsCps ApsGpsApsGpsGpsTpsmGpsmDAPpsmDAPpsmDAPpsmDAPpsmDAPpsmG-3°
120 | 5°-mGpsmCpsmApsmGpsmApsmGpsGpsTpsGpsAps ApsGpsmCpsmGpsmApsmDA PpsmGpsmUpsmGpsmC-3*
121 | 5°-mGpsmCpsmApsmGpsmApsmGpsGpsTpsGpsApsApsGpsmCpsmGpsmDAPpsmDAPpsmGpsmUpsmGpsmC-3°
122 | 5’-mGpsmCpsmApsmGpsmDAPpsmGpsGpsTpsGps Aps ApsGpsmCpsmGpsmDAPpsmDAPpsmGpsmUpsmGpsmC-3”
123 | 5°-mGpsmCpsmDAPpsmGpsmDAPpsmGpsGpsTpsGpsApsApsGpsmCpsmGpsmDAPpsmDAPpsmGpsmUpsmGpsmC-3°
124 | 5°-CnpsGnpsTnpsGnpsCnps ApsGpsApsGpsGpsTpsGps Anps AnpsGnpsCnps-3-NHp-G-3°
125 | 5°-GnpsCnpsAnpsGnpsAnpsGpsGpsTpsGpsApsApsGnpsCnpsGnpsAnps Anps-3-NHo-G-3
126 | 5°-CnpsGnpsAnpsCnpsGnpsTnpsGpsCps ApsGps ApsGpsGnpsTnpsGnpsAnps AnpsGnps-3-NH,-C-3°
127 | 5°-GnpsCnpsAnpsGnpsAnpsGnpsGps TpsGpsApsApsGpsCnpsGnps AnpsAnpsGnpsTnpsGnps-3-NH-C-3”
128 | 5°-GnpsCnpsAnpsGnps ApsGpsGpsTpsGpsAnpsAnpsGnpsCnps-3-NH;-G-3"
129 | 5°-CnpsGnpsTnpsGnpsCnpsApsGpsApsGpsGpsTnpsGnpsAnpsAnpsGnps-3-NH,-C-3"
130 | 5°-GnpsCnpsAnpsGnpsAnpsGnpsGnpsTnpsGpsApsAnpsGnpsCnpsGnpsAnpsAnpsGnpsTnpsGnps-3 NH,-C-3°
131 | 5°-GnpsCnpsAnpsGnpsAnpsGnpsGnpsTpsGpsAnps AnpsGnpsCnpsGnps Anps AnpsGnps TnpsGnps-3 NH,-C-3"
132 | 5°-GnpsCnpsAnpsGnpsAnpsGnpsGpsTpsGnpsAnps AnpsGnpsCnpsGnpsAnpsAnpsGnps TnpsGnps-3 NH,-C
33 | 5°-GnpsCnpsAnpsGnpsAnpsGnpsGnpsTnpsGnps ApsApsGnpsCnpsGnpsAnpsAnpsGnps TnpsGnps-3 NH»-C-3°
134 | 5°-GnpsCnpsAnpsGnpsAnpsGnpsGnpsTnpsGnps Anps ApsGpsCnpsGnpsAnpsAnpsGnps TnpsGnps-3 NH,-C-3°
135 | 5°-GnpsCnpsAnpsGnpsAnpsGnpsGps TpsGps Anps AnpsGnpsCnpsGnpsAnpsAnpsGnpsTnpsGnps-3 NH,-C-3"
136 | 5’-GnpsCnpsAnpsGnpsAnpsGnpsGnps TnpsGpsApsApsGnpsCnpsGnps Anps AnpsGnps TnpsGnps-3 NH,-C-3"
137 | 5°-GnpsCnpsAnpsGnpsAnpsGnpsGnpsTpsGpsAps AnpsGnpsCnpsGnpsAnpsAnpsGnpsTnpsGnps-3 NHo-
138 | 5°-GnpsCnpsAnpsGnpsAnpsGnpsGnpsTnpsGnps ApsApsGpsCnpsGnpsAnpsAnpsGnpsTnpsGnps-3 NH»-C:
139 | 5°-GnpsCnpsAnpsGnpsAnpsGnpsGnps TnpsGpsApsApsGpsCnpsGnpsAnps AnpsGnps TnpsGnps-3 NH,-C
140 | 5°-GnpsCnpsAnpsGnps AnpsGnpsGnpsTpsGpsAps ApsGpsCnpsGnpsAnpsAnpsGnps TnpsGnps-3 NH,-C-3°
141 | 5°-GnpsCnpsAnpsGnpsAnpsGnpsGpsTpsGpsApsApsGpsCpsGnpsAnpsAnpsGnpsTnpsGnps-3 NH,-C-3”
142 | 5’-mApsmApsmGpsmApsmGpsApsGpsGpsTpsGpsSmCpsGpsSmCps SmCpsSmCpsSmmCpsmGpsmUpsmGpsmG-3*
143 | 5’-mGpsmGpsmUpsmGpsmApsApsGpsSmCpsGpsApsApsGpsTpsGpsSmCpsmApsSmmCpsmApsSmmCpsmG-3°
144 | 5’-5mmCpsmGpsmUpsmGps5mmCps ApsGpsApsGpsGpsTpsGpsApsApsGps SmmCpsmGpsmAps mApsmG-“ ’
145 | 5’-mApsmGpsmApsmGpsmGpsTpsGpsApsApsG| nCpsGpsApsApsGpsmUpsmGpsSmmCpsmApsSmmC-3
146 | 5’-mUpsmGpsmGps5SmmCpsmApsSmCpsTpsApsGpsTpsApsApsApsSmCpsTpsmGpsmApsmGpsSmmCpsSmmC-3"
147 | 5’-5mmCpsmUpsmApsmGpsmGps ApsGpsTpsTps5mCpsSmCpsGpsSmCps ApsGpsmUpsmApsmUpsmGpsmG-3°
148 | 5’-mApsmGpsmApsmGpsmGpsTpsGpsSmCpsGpsSmC QsSmC ps3mCpsSmCpsGpsTpsmGpsmGpsmUps5mmCpsmG-3°
149 | 5°-mGpsmApsmGpsmGpsmUpsGpsSmCpsGpsSmCpsSmC: CpsdmCpsGpsTpsGpsmGpsmUpsSmmCpsmGpsmG-3°
150 | 5°-mGpsmApsmApsmApsmGpsSmCpsSmCp: mCQSTQSAQsSngngsAgsAgsSng sSmmCpsmApsSmmCpsmUpsmG-3”
151 | 5’-mGpsmUpsmUps5mmCpsSmmCpsGpsSmCpsApsGpsTpsApsTpsGpsGpsApsmUpsSmmCpsmGpsmGpssmmC-3°
152 | 5’-mUps5mmCps3mmCpsmGps5SmmCpsApsGpsTpsApsTpsGpsGpsApsTpsSmCpsmGpsmGpsSmmCpsmApsmG-3°
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#ID | MR ¥ AL (5-3)
153 | 5’-mApsSmmCpsSmmCpsmApsSmmC] psTgsGQs ApsApsSmC] gsAQsAQsAQsTQst mGpsSmmCpsmApsSmmCpsmU-3°
154 | 5’-mUpsmGpsSmmCpsmApsmGpsApsGpsGpsTpsGpsApsApsGpsS GpsmApsmApsmGpsmUpsmG-3”
155 | 5’-mApsSmmCpsmUpsmGpsmApsApsSmCpsApsApsApsTpsG e CpsmUpsmApsmGpsmU-3°
156 | 5” mApsmGpsmUpsSmansﬁmmesAgsﬁm(‘QsSmCEsAEs<1anSGg E sGpsT, mCpsmUpsmApsmGpsmAps5mmC-3"
157 | 5’-5mmCpsmApsSmmCpsmUpsmGpsApsApsSmCpsApsApsApsTpsGpsGpsSmCpsmApsSmmCpsmUpsmApsmG-3°
158 | 5°-5mmCpsmApsmGpsmApsmGpsGpsTpsGpsApsApsGpsSmCpsGpsAps ApsmGpsmUpsmGpsSmmCpsmA-3°
159 | S’-mApsmApsmGpsmApsmGpsApsGpsGpsTpsGpsSmeCpsGpsSmeCpsSmeCpsSmeCpsSmemCpsmGpsmUpsmGpsmG-GalNAc-3°
160 <’-mGpsmGpsmUpsmGpsmApsAQngs<meC Es(:gsAgsAQngsTgngsﬁng “psmAps5memCpsmAps5memeCps mG-GalNAc-3"
161 | 5’-mUpsmGpsmGps5SmemCpsmAps5meCpsTpsApsGpsTpsApsApsApsSmeCpsTpsmGpsmApsmGps5SmemCpsSmemCpoGalNAc-3
S’ -5memCpsmUpsmApsmGmGpsApsGpsTpsTpsSmeCpsSmeCpsGpsSmeCpsApsGpsmUpsmApsmUpsmGpsmGpoGalNAc-3*

164 < ’-mUps<mengs<memCQsmGps<memesAQSGEsTgsAgsTgngsGQsAgsTQs<mngsmG}gsmGgsﬁnemes mAQsmGgoGﬂNAc -3’
165 | 5’-mUpsmGps5memCpsmApsmGps ApsGpsGpsTpsGpsApsApsGpsSmeCpsGpsmApsmApsmGpsmUpsmGpoGaiNAc-3°
166 | 5°-mApsmGpsmUps5memCpsSmemCpsApsSmeCps5SmeCApsSmeCpsGpsApsGpsTpsSmeCpsmUpsmApsmGps mApsSmemCpoGalNAc-3”
167 | 5°-fGnpsfCnpsfAnpsfGnpsfAnpsfGnps GpsTpsGpsAps ApsGpsfCnpsfGnpsfAnpsfAnpsfGnpsfUnpsfGnps-3-NH»-fC-3°
168 | 5°-fGnpsfCnpsfAnpstGnpsfAnpsfGnpsGpsTpsGpsAps ApsGpsCpstGnpsfAnpsfAnpsfGnpsfUnpsfGnps-3-NH,-fC-3
169 | 5°-fGnpsCnpsfAnpsiGnps (AnpsGnps GpsTpsGps Aps ApsGpsCpsGpstAnpsfAnpsiGnps (UnpsfGnps-3-NH,-[C-3°
170 | 5°-GnpCnpAnpGnp AnpGnpGpsTpsGpsApsApsGpsCnpGnpAnpAnpGnpTnpGnp-3 NH,-C-3"
171 | 5°-GnpsfCnpsfAnpsGnpsfAnpsGnpsGpsTpsGpsApsApsGpsfCnpsGnpsfAnpsfAnpsGnpsfTnpsGnps-3 NH»-fC-3°
172 | 5°-GnpfCnpfAnpGnpfAnpGnpGpsTpsGpsAps ApsGpsfCnpGnpfAnpfAnpGnpfTnpGnp-3 NHx-fC-3°
173 | 5’-GnpsafCnpsafAnpsGnspafAnpsGnpsGpsTpsGpsApsApsGpsafCnpsGnpsafAnpsafAnpsGnpsalUnpsGnpsalC-3°
174 | 5’-GnpafCnpafAnpGnpafAnpGnpGpsTpsGpsApsApsGpsafCnpGnpafAnpafAnpGnpafUnpGnpafC-3°
175 | 5°-GnpafCnpafAnpGnpafAnpGnpGpsTpsGpsApsApsGpsCpsGnpafAnpafAnpGnpafUnpGnpafC-3°
76 | 5-mGpsmCpsmUpsmCpsmCpsmApsApsApsTpsTpsCpsTpsTpsTpsApsmUpsmApsmApsmGpsmGpsmG-GalNAc-3
177 | 5-mApsmApsmGpsmApsmGpsApsGpsGpsTpsGps5SmCpsGps5mCps5mCpsSmCpsSmmCpsmGpsmUpsmGpsmG-3'
178 | 5-mGpsmGpsmUpsmGpsmApsApsGps5mCpsGpsApsApsGpsTpsGpsSmCpsmApsSmmCpsmApsSmmCpsmG-3'
179 | 5-5mmCpsmGpsmUpsmGps5mmCpsApsGpsApsGpsGpsTpsGpsAps ApsGpsSmmCpsmGpsmApsmApsmG-3'
180 | §'“mGpsmUpsmGpsmApsmApsGpsSmCpsGpsApsApsGpsTpsGpsSmCpsApsSmmCpsmApsSmmCpsmGpsmG-3'
181 | 5'mApsmGpsmApsmGpsmGpsTpsGpsApsApsGpsSmCpsGpsApsApsGpsmUpsmGpsSmmCpsmApsSmmC-3'
182 | 5'-mUpsmGpsmGpsSmmCpsmApsSmCpsTpsApsGpsTpsApsApsApsSmCpsTpsmGpsmApsmGpsSmmCps5mmC-3'
183 | 5-5mmCpsmUpsmApsmGpsmGpsApsGpsTpsTps5mCps5SmCpsGpsSmCpsApsGpsmUpsmApsmUpsmGpsmG-3'
184 | 5'-mGps5mmCpsmApsmGpsmApsGpsGps TpsGpsApsApsGps5mCpsGps ApsmApsmGpsmUpsmGps5mmC-3'
185 | 5'-mApsmGpsmApsmGpsmGpsTpsGpsSmCpsGpsSmCpsSmCpsSmCpsSmCpsGpsTpsmGpsmGpsmUpsSmmCpsmG-3'
186 '-mGpsmApsmGpsmGpsmUpsGpsSmCpsGpsSmCpsSmCpsSmCpsSmCpsGpsTpsGpsmGpsmUpsSmmCpsmGpsmG-3'
187 | 5-mGpsmApsmApsmApsmGps5SmCpsSmCps3mCpsTpsApsSmCpsGpsApsApsSmCps5mmCpsmApsSmmCpsmUpsmG-3'
188 | 5-mGpsmUpsmUps5SmmCpsSmmCpsGps5mCpsApsGpsTpsApsTpsGpsGpsApsmUpsSmmCpsmGpsmGpsSmmC-3'
189 | 5'-mUpsSmmCpsSmmCpsmGpsSmmCpsApsGpsTpsApsTpsGpsGpsApsTps5mCpsmGpsmGpsSmmCpsmApsmG-3'
190 | §'“mApsSmmCpsSmmCpsmApsSmmCpsTpsGpsApsApsSmCpsApsApsApsTpsGpsmGpsSmmCpsmApsSmmCpsmU-3'
191 | 5'-mUpsmGps5SmmCpsmApsmGpsApsGpsGpsTpsGpsApsApsGpsSmCpsGpsmApsmApsmGpsmUpsmG-3'
192 | 5-mAps5mmCpsmUpsmGpsmApsApsSmCpsApsApsApsTpsGpsGpsS5mCpsApsSmmCpsmUpsmApsmGpsmU-3'
193 | 5'-mApsmGpsmUpsSmmCpsSmmCpsApsSmCpsSmCpsApsSmCpsGpsApsGpsTpsSmCpsmUpsmApsmGpsmApsSmmC-3'
194 | §'-SmmCpsmApsSmmCpsmUpsmGpsApsApsSmCpsApsApsApsTpsGpsGpsSmCpsmApsSmmCpsmUpsmApsmG-3'
195 | 5'-5SmmCpsmApsmGpsmApsmGpsGpsTpsGpsAps ApsGpsSmCpsGps ApsApsmGpsmUpsmGpsSmmCpsmA-3'
196 | 5’-mApsmApsmGpsmApsmGpsmApsGpsGpsTpsGpsSmeCpsGps3meCpsSmeCpsSmemCpsSmemCpsmGpsmUpsmGpsmG 3°
197 | 5’-mApsmApsmGpsmApsmGpsmApsmGpsGpsTpsGpsSmeCpsGpsSmeCpsSmemCpsSmemCpsSmemCpsmGpsmUpsmGpsmG 3°
198 | 5’-mGpsmGpsmUpsmGpsmApsmApsGpsSmeCpsGpsApsApsGpsTpsGpsSmemCpsmApsSmemCpsmApsSmemeCpsmG 3°
199 | 5°-mGpsmGpsmUpsmGpsmApsmApsmGpsSmeCpsGpsApsApsGpsTpsGpsSmemCpsmApsSmemCpsmAps5SmemeCpsmG 3°
200 | 5°-mUpsmGpsmGps5memCpsmApsSmemCpsTpsApsGpsTpsApsApsApsSmeCpsTpsmGpsmApsmGps3memCpsSmemC 3°
201 | 5’-mUpsmGpsmGpsSmemCpsmApsSmeCpsTpsApsGpsTpsApsApsApsSmeCpsTpsmGpsmApsmGpsSmemCpsSmemC 3°
202 | 5’-5memCpsmUpsmApsmGmGpsmApsGpsTpsTpsSmeCpsSmeCpsGps5meCpsApsmGpsmUpsmApsmUpsmGpsmG 3°
203 | 5’-5memCpsmUpsmApsmGmGpsmApsmGpsTpsTps5SmeCpsSmeCpsGpsSmeCpsApsmGpsmUpsmApsmUpsmGpsmG 3’
204 | 5°-GalNAc-NHCG6-psm UpsmSmeCpsmSmeCpsmGpsmSmeCpsAgngsTgsAQsTEngsGQsAQsTgs*meCp mGpsmGpsmSmeCpsm ApsmG 3
205 | 5°-GaINAc-NHC6-psm5meCpsmUpsmApsmGpsmGpsApsGpsTpsT)
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206 | 5°-GalNAc-NHC6-psmApsmApsmGpsmApsmGps ApsGpsGpsTpsGpsSmeCpsGpsSmeCps5SmeCpsSmeCpsmSmeCpsmGpsmUpsmGpsmG
30

207 | 5* GalNAc-NHC6-
psmApsmGpsmApsmGpsmGps TpsGpsSmeCpsGpssmeCpsSmeCpsSmeCpsSmeCpsGpsTpsmGpsmGpsmUpsmSmeCpsmG 3°

208 | 5° GaINAc-NHC6-psmUpsmGpsmSmeCpsmApsmGpsApsGpsGpsTpsGpsApsApsGps5meCpsGpsmApsmApsmGpsmUpsmG 3°

209 | mGpsmCpsmUpsmCpsmCpsmApsmApsApsTpsTpsCpsTpsTpsTpsmApsmUpsmApsmApsmGpsmG

210 | mGpsmCpsmUpsmCpsmCpsmApsApsApsTpsTpsCpsTpsTpsTpsmApsmUpsmApsmApsmGpsmG

211 | mGpsmCpsmUpsmCpsmCpsmApsApsApsTpsTpsCpsTpsTpsTpsApsmUpsmApsmApsmGpsmGpsmG

212 | mGpsmCpsmUpsmCpsmCpsmApsmAps ApsTpsTpsCpsTpsTpsTpsmApsmUpsmApsmApsmGpsmG/GalNAc/

213 | mGpsmCpsmUpsmCpsmCpsmApsApsApsTpsTpsCpsTpsTpsTpsmApsmUpsmApsmApsmGpsmG/GalNAc/

214 | mGpsmCpsmUpsmCpsmCpsmApsmApsApsTpsTpsCpsTpsTpsTpsmApsmUpsmApsmApsmGpsmG/3CholTEG/

215 | mGpsmCpsmUpsmCpsmCpsmApsApsApsTpsTpsCpsTpsTpsTpsmApsmUpsmApsmApsmGpsmG/3CholTEG/

216 | mGpsmCpsmUpsmCpsmCpsmApsApsApsTpsTpsCpsTpsTpsTpsApsmUpsmApsmApsmGpsmGpsmG/3Chol TEG/

217 | 5°-mGps5mmCpsmApsmGpsmApsmGpsGps TpsGpsAps ApsGpSmmCpsmGpsmApsmApsmGpsmUpsmGpsmSmeC-3

218 | 5’-mGpsSmmCpsmApsmGpsmApsmGpsGpsTpsGpsApsApsGpsSmmCpsmGpsmApsmApsmGpsmUpsmGpsSmmC-Z- & 22 H &-3°

219 | 5°-mGpsSmmCpsmApsmGpsmApsmGpsGps TpsGpsApsApsGp3SmmCpsmGpsmApsmApsmGpsmUpsmGpsSmmC-TEG-E ¢ £~ Eﬂ

220 | 5°-mGpsSmmCpsmApsmGpsmApsmGpsGpsTpsGpsApsApsGpsSmmCpsmGpsmApsmApsmGpsmUpsmGpsSmmC-Te 51 3] &

221 | 5°-mGpsSmmCpsmApsmGpsmApsmGpsGpsTpsGpsAps ApsGpsSmmCpsmGpsmApsmApsmGpsmUpsmGpsSmmC-TEG-E 51 3| £-3°

222 | 5’-mGpsSmmCpsmApsmGpsmApsmGpsGpsTpsGpsAps ApsGpsSmmCpsmGpsmApsmApsmGpsmUpsmGpsSmmC-GalNAc-3°

223 | 5’-mGpsm5meCpsmApsmGpsmApsmGpsGps TpsGpsApsApsGpsSmeCpsmGpsmApsmA psmGpsmUpsmGpsmSmeC-3"

224 | 5’-mGpsm5meCpsmApsmGpsmApsmGpsGpsTpsGpsApsApsGpsSmeCpsmGpsmApsmA psmGpsmUpsmGpsmSmeC-po-Chol-3°

225 | 5°-mGpsmS5meCpsmApsmGpsmApsmGpsGpsTpsGpsApsApsGpsSmeCpsmGpsmApsmA psmGpsmUpsmGpsmSmeC-po-Te 5 3

226 | 5’-mGpsmSmcCpsmApsmGpsmApsmGpsGpsTpsGpsApsApsGpsSmeCpsmGpsmApsmApsmGpsmUpsmGpsmSmeC-po-GalNAc-3”

227 | §’-mGpsmSmeCpsmApsmGpsmApsmGpsGpsTpsGpsApsApsGpsSmeCpsGpsmApsmApsmGpsmUpsmGpsmSmeC-3°

228 | 5’-mGpsm5meCpsmApsmGpsmApsmGpsGpsTpsGpsApsApsGps5SmeCpsGpsmApsmApsmGpsmUpsmGpsmS5meC-po-Chol-3°

229 | 5’-mGpsmSmeCpsmApsmGpsmApsmGpsGpsTpsGpsApsApsGpsSmeCpsGpsmApsmApsmGpsmUpsmGpsmSmeC-po-E =

230 | 5°-mGpsm5meCpsmApsmGpsmApsmGpsGpsTpsGpsApsApsGps5meCpsGpsmApsmApsmGpsmUpsmGpsmSmeC-po-GalNAc-3°

231 | 5-mGps2-4-OCH,-(5m)CpsmAps 2-4-OCH,-GpsmAps2-4-OCH,-GpsGpsTpsGpsApsApsGps(Sm)CpsmGps2-4-OCHz-ApsmAps2-4-OCHa-
GpsmUps2-4-OCH>-Gps (Sm)mC-3

232 | 5-mGps2-4-OCH;-(5m)CpsmAps 2-4-OCH;-GpsmAps2-4-OCH:-GpsGpsTpsGpsApsApsGps(Sm)CpsmGps2-4-OCH;-ApsmAps2-4-OCH,-
GpsmUps2-4-OCH,-Gps (SmymC-Chol-3

233 | 5-mGps2-4-OCH>-(Sm)CpsmAps 2-4-OCH,-GpsmAps2-4-OCHz-GpsGpsTpsGpsApsApsGps(Sm)CpsmGps2-4-OCH,-ApsmAps2-4-OCHo-
GpsmUps2-4-OCH,-Gps (SmymC-Toco-3

234 | 5-mGps2-4-OCH-(5m)CpsmAps 2-4-OCH;-GpsmAps2-4-OCH,-GpsGpsTpsGpsAps ApsGps(Sm)CpsmGps2-4-OCH:-ApsmAps2-4-OCHz-
GpsmUps2-4-OCH,-Gps (SmymC-GalNAc-3

235 | 5-mGps2-4-OCH>-(5m)CpsmAps 2-4-OCH,-GpsmAps2-4-OCH,-GpsGpsTpsGpsApsApsGps(Sm)CpsmGps2-4-OCH,-ApsmAps2-4-OCH;-
GpsmUps2-4-OCH,-Gps (5m)mC-3

236 | 5-mGps2-4-OCH-(5m)CpsmAps 2-4-OCH»-GpsmAps2-4-OCH,-GpsGpsTpsGpsApsApsGps(Sm)CpsmGps2-4-OCH:-ApsmAps2-4-OCHa-
GpsmUps2-4-OCHz-Gps (Sm)mC-Chol-3

237 | 5-mGps2-4-OCH:-(5m)CpsmAps 2-4-OCH;-GpsmAps2-4-OCH,-GpsGpsTpsGpsApsApsGps(Sm)CpsmGps2-4-OCH;-ApsmAps2-4-OCH,-
GpsmUps2-4-OCH>-Gps (Sm)mC-Toco-3

238 | 5-mGps2-4-OCH;-(5m)CpsmAps 2-4-OCH;-GpsmAps2-4-OCH,-GpsGpsTpsGpsApsApsGps(Sm)CpsmGps2-4-OCH;-ApsmAps2-4-OCHz-
GpsmUps2-4-OCH;-Gps (Sm)mC-GalNAc-3

239 | 5-mGps2-4-OCH>-(5m)CpsmAps 2-4-OCH,-GpsmAps2-4-OCHa-GpsGpsTpsGpsApsApsGps(Sm)CpsmGps2-4-OCH;-ApsmAps2-4-OCHs-
GpsmUps2-4-OCH,-Gps (5m)mC-3

240_| 5-dTnpsGnpsCnpsAnpsGnpsApsGpsGpsTpsGpsAps ApsGpsCpsGps Anps AnpsGnps TnpsGn-3

241 _| 5-dTnpsfGnpsCnpsfAnpsfGnps ApsGpsGps TpsGpsAps ApsGpsCpsGps fAnpsfAnpsfGnpsfUnpsfGn 3°

242 | 5-fGnpsCnpsfAnpsfGnpsfAnpsfGnpsGpsTpsGpsAps ApsGpsCnpsfGnpsfAnpsfAnpsfGnpsfUnpsfGnpsCn-3°

243 | 5-fGnpsCnpsfAnpsfGnpsfAnpsfGnpsGpsTpsGps Aps ApsGpsCpsGpsfAnpsfAnpsfGnpsfUnpsfGnpsCn-3°

244 | 5°-dGnpmCnpmAnpmGnpmAnpmGnpGpsTpsGps Aps ApsGpsmCnpmGnpmAnpmAnpmGnpmUnpmGnpmCnp-3°

245 | 5’-dGnpmCnpmAnpmGnpmAnpmGnpGpsTpsGps Aps ApsGpsCpsmGnpmAnpmAnpmGnpmUnpmGnpmCnp-3°

246 | 5’-dGnpmCnpmAnpmGnpmAnpmGnpGpsTpsGpsApsApsGpsCpsGpsmAnpsmAnpmGnpmUnpmGnpmCnp-3

247 | 5’-dGnpmCnpmAnpmGnpmAnpGpsGpsTpsGpsApsApsGpsCpsmGnpmAnpmAnpmGnpmUnpmGnpmCnp-3°
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248 | 5°-dGnpmCnpmAnpmGnpmAnpGpsGpsTpsGpsApsApsGpsCpsGpsmAnpmAnpmGnpmUnpmGnpmCnp-3°

249 | GnpsCnpsAnpsGnpsAnpsGnpsGnpsTnpsGnpsAnps AnpsGnpsCnpsGnpsAnpsAnpsG

250 | GnpsCnpsAnpsGnpsAnpsGnpsGnpsTnpsGnpsAnps AnpsGnpsCnpsGnpsAnpsAnpsGnps TnpsGnpsC

251 _| CnpsGnpsTnpsGnpsCnps AnpsGnps AnpsGnpsGnpsTnpsGnpsAnpsAnpsGnpsCnpsG

252 | CnpsGnpsTnpsGnpsCnps ApsGps ApsGpsGpsTpsGpsAnpsAnpsGnpsCnpsG

253 | GnpsCnpsAnpsGnpsAnpsGpsGpsTpsGpsApsApsGnpsCnpsGnpsAnpsAnpsG

254 | CnpsGnpsAnpsCnpsGnpsTnpsGpsCps ApsGpsApsGpsGnps TnpsGnpsAnpsAnpsGnpsC

255 | GnpsCnpsAnpsGnpsAnpsGnpsGpsTpsGpsApsApsGpsCnpsGnpsAnpsAnpsGnpsTnpsGnpsC

256 _| GnpsCnpsAnpsGnpsApsGpsGpsTpsGpsAnpsAnpsGnpsCnpsG

257 | CipsGnpsTnpsGnpsCnpsApsGpsApsGpsGpsTnpsGnpsAnps AnpsGnpsC - _ B - -

258 | mGnpsmoeCnpsmoeAnpsmGnpsmoe AnpsGpsGpsTpsGpsApsApsGpsCpsGpsApsmoeAnpsmGnpsmoeUnpsmGnpsmoeCnp-C6-NH-
GalNAc6

259 | moeGps(Sme)moeCpsmoeApsmoeGpsmoe ApsGpsGpsTpsGpsApsApsGps(5me)CpsGps Apsmoe ApsmoeGpsmoeTpsmoeGps(5me)moeC-
po-GalNAc2

260 | mGnpsmoeCnpsmocAnpsmGnpsmoec AnpsGpsGpsTpsGpsApsApsGps(5me)CpsGpsApsmoeAnpsmGnpsmoeUnpsmGnpsmoeCnpo-C6-NH-
GalNAc-6

261 | GalNAc-2-pofGnpsfCnpsfAnpsfGnpsfAnpsGpsGpsTpsGpsApsApsGps(5me)CpsGpsApsfAnpsfGnpsfUnpsfGnpsfCn

262 | GalNAc2-
moeGnpsmoeCnpsmoe AnpsmoeGnpsmoeAnpsGpsGpsTpsGpsApsApsGpsCpsGpsApsmoeAnpsmoeGnpsmoeUnpsmoeGnpsmoeCn

263 | mocGps(Sme)mocCpsmocApsmocGpsmocApsGpsGpsTpsGpsApsApsGps(Sme)CpsGpsApsmocApsmocGpsmoeTpsmocGps(Sme)moeC-
GalNAc2

264 | GalNac2-
‘moeGnpsmoeCnpsmoe AnpsmoeGnpsmoe AnpsGpsGps TpsGpsApsApsGps(Sm)CpsGpsApsmoe AnpsmoeGnpsmoeUnpsmoeGnpsmoeCn

265 | GalNac-moeGnpsmoeCnpsmocAnpsmoeGnpsmocAnpsGpsGpsTpsGpsApsApsGpsCpsGpsApsmocAnpsmoeGnpsmocUnpsmoeGnpsmoeCn

266 | GalNAc2-mGnpsmCnpsmAnpsmGnpsmAnpsGpsGps TpsGpsApsApsGps(Sm)CpsGpsApsmocAnpsmocGnpsmocUnpsmoeGnpsmoeCn

267 | GalNac6- NH-C6-
moeGps(Sm)moeCpsmoe ApsmoeGpsmoe ApsGpsGpsTpsGpsAps ApsGps(Sm)CpsGpsApsmoe ApsmoeGpsmoeTpsmoeGps(5m)moeC

268 | GalNAc2-mGnpsmCnpsmAnpsmGnpsmAnpsGpsGpsTpsGpsAps ApsGps(Sm)CpsGpsApsmAnpsmGnpsmUnpsmGnpsmCn

269 | GaINAc2-ctoGnps(Sm)etoCnpsetoAnpsetoGnpseto AnpsGps
GpsTpsGpsApsApsGps(5Sm)CpsGpsApsetoAnpsetoGnpseto TnpsetoGnps(Sm)etoCn

270 | GalNAc2-moeGnpsmoeCnpsmoeAnpsmoeGnpsmoe AnpsGpsGpsTpsGpsApsApsGps(5m)CpsGpsApsmAnpsmGnpsmUnpsmGnpsmCn

271 | moeGpsmoemCpsmoeApsmoeGpsmoe ApsGpsGpsTpsGpsApsApsGps5SmCpsGpsApsmoeApsmoeGpsmoeTpsmoeGpsmoemC

272 | moeGnpsmoeCnpsmoeAnpsmoeGnpsmoe AnpsGpsGpsTpsGpsApsApsGpsCpsGpsApsmoeAnpsmoeGnpsmoeUnpsmoeGnpsmoeCn

273 | mGpsSmmCpsmApsmGpsmApsGpsGpsTpsGpsApsApsGpsSmCpsGpsApsmApsmGpsmUpsmGps5mmC

274 | mGnpsmCnpsmAnpsmGnps mAnpsGpsGpsTpsGpsApsApsGpsCpsGpsApsmAnpsmGnpsmUnpsmGnpsmCn

275 | GalNAc2-moeGnpsmoeCnpsmoeAnps moeGnpsmoeAnpsGps GpsTpsGps ApsApsGps (5m)CpsGpsAps moeAnpsmoeGnpsmoeUnps
moeGnpsmoeCn

276 | GalNac6-NH-C6-
moeGps(SmymocCpsmocApsmocGpsmocApsGpsGpsTpsGpsApsApsGps(Sm)CpsGpsApsmocApsmocGpsmoceTpsmoeGps(Sm)mocC

277 | S'moeGps(Sm)moeCpsmocApsmoeGpsmoeApsGpsGpsTpsGpsApsApsGps(5Sm)CpsGpsApsmoeApsmoeGpsmoeTpsmoeGps(5Sme)moeC -
GalNAc2

278 | GalNAc2-mGnpsmCnpsmAnpsmGnpsmAnpsGpsGpsTpsGpsApsApsGpsCpsGpsApsmAnpsmGnpsmUnpsmGnpsmCn’

279 | mGps(5m)mCpsmApsmGpsmApsGpsGpsTpsGpsApsApsGps(5Sm)CpsGpsApsmApsmGpsmUpsmGps(5m)mC-GalNAc

280 | GaINAc2-moeGnpsmoeCnpsmocAnps moeGnpsmocAnpsGpsGpsTpsGpsApsApsGps (5m)CpsGpsApsmocAnpsmoeGnpsmoeUnps
moeGnpsmoeCn

281 | moeGnpsmocCnpsmocAnpsmocGnpsmocAnpsGpsGpsTpsGpsApsApsGps(Sm)CpsGpsApsmocAnpsmoeGnpsmoeUnpsmoeGnpsmoeCnp-
C6-NH-GalNAc6

282 | GalNAc2-moeGnpsmoeCnpsmoeAnpsmoeGnpsmoeAnpsGpsGpsTpsGpsAps ApsGps(Sm)CpsGpsApsmoeAnpsmoeGnpsmoeUnps
moeGnpsmoeCn

283 | GaINAc-GnpsCnpsAnpsGnpsAnpsGps GpsTpsGpsApsApsGpsCpsGpsApsAnpsGnpsTnpsGnpsCn

284 | GaINAc-mGnpsmCnpsmAnpsmGnpsmAnpsGpsGpsTpsGpsApsApsGpsCpsGpsApsmAnpsmGnpsmUnpsmGnpsmCn

285 | GalNAc-fGnpsfCnpsfAnpsfGnpsfAnpsGpsGpsTpsGpsApsApsGpsCpsGpsApsfAnpsfGnpsfUnpsfGnps-3nh2-fC

286 | GalNAc-afGnpsafCnpsafAnpsafGnpsafAnpsGpsGpsTpsGpsAps ApsGpsCpsGpsApsafAnpsafGnpsafTnpsafGnpsafCn

#ID | WP AL (5-3)

287 | GalNAc-dTnpsGnpsCnpsAnpsGnpsApsGpsGpsTpsGpsApsApsGpsCpsGpsAnpsAnpsGnpsTnps-3nh2-G

288 _| GalNAc-mUnpsmGnpsmCnpsmAnpsmGnpsApsGpsGpsTpsGpsApsApsGpsCps GpsmAnpsmAnpsmGnpsmUnpsmGn_

289 | GaINAc-fUnpsfGnpsfCnpsfAnpsfGnps ApsGpsGpsTpsGps Aps ApsGpsCpsGpsfAnpsfAnpsfGnpsfUnps-3nh2-fG

290 | GaINAc-mGnpsmCnpsmUnpsmCnpsmCnpsApsApsApsTpsTps5MeCpsTpsTpsTpsApsmUnpsmAnpsmAnpsmGnpsmGnpsmGn

291 | GalNAc-
moeGnpsmoeCnpsmoeUnpsmoeCnpsmoeCnpsApsApsApsTpsTps5MeCpsTpsTpsTpsApsmoeUnpsmoeAnpsmoeAnpsmoeGnpsmoeGnpsmo
eGn

292 | moeGps(5m)moeCpsmoeApsmoeGpsmoeApsGpsGpsTpsGpsApsApsGps(5m)CpsGpsApsmoeApsmoeGpsmoeTpsmoeGps(5m)moeC

293 | moeGnpsmocCnpsmocAnpsmoeGnpsmocAnpsGpsGpsTpsGpsApsApsGps(Sm)CpsGpsApsmoeAnpsmoeGnpsmocUnpsmoeGnpsmocCn

294 | fGnps(Sm)fCnpsfAnpsfGnpsfAnpsGpsGpsTpsGpsAps ApsGpsCpsGps ApsfAnpsfGnpsf TnpsfGnpsfC -C6-NH-GalNac6

295 | [GnpsfCnpsfAnps{GnpslAnpsGpsGpsTpsGpsApsApsGps(Sm)CpsGpsAps[AnpsGnps Unps{GnpsfCnp-C6-NH-GalNAc6

296 | mGnpsmCnpsmAnpsmGnpsmAnpsGpsGpsTpsGpsApsApsGps(Sm)CpsGpsAps mAnpsmGnpsmUnps mGnpsmCnp-C6-NH-GalNAc6

297 | mGnpsmCnpsmAnpsmGnpsmAnpsGpGpsTpsGps ApsApsGps(Sm)CpsGpsAps mAnpsmGnpsmUnpsmGnpsmC-C6-NH-GalNAc6

298 | moeGnpsmoeCnpsmoeAnpsmoeGnpsmoeAnpsGps GpsTpsGps ApsApsGps (5m)CpsGpsAps
mocAnpsmocGnpsmocUnpsmocGnpsmocCnp-C6-NH-GalNAc6

299 | moeGnpsmoeCnpsmoeAnpsmoeGnpsmoe AnpsGpsGpsTpsGpsApsApsGps(Sm)CpsGpsApsmoe AnpsmoeGnpsmoeUnpsmoeGnps(SmymoeC
-C6-NH-GalNAc6

300 | GalNAc2-mocGnpsmocCnpsmocAnpsmocGnpsmocAnpsGpsGpsTpsGps ApsApsGps
(5m)CpsGpsApsmoeAnpsmoeGnpsmoeUnpsmoeGnpsmoeCn

301 | GalNAc2-etoGnpseto(Sm)CnpsetoAnps etoGnpseloAnpsGpsGpsTpsGpsApsApsGps (3m)CpsGpsAps etoAnpsetoGnpsetoTnps
ctoGnpseto(Sm)Cn

302 | mGnpsmCnps2-4-OCH; AnpsmGnpsmAnpsGpsGpsTpsGpsAps ApsGpsCpsGpsAps2-4-OCHz AnpsmGnpsmUnpsmGnps3-NHmC

303 | mGnpsmCnps2-4-OCH,CH> AnpsmGnpsmAnpsGpsGpsTpsGpsAps ApsGpsCpsGpsAps2-4-OCHCHAnpsmGnpsmUnpsmGnps3-NH.mC

304 | mGnpsmCnps2-4-OCH>CH, AnpsmGnps2-4OCH>CH>AnpsGpsGpsTpsGpsApsApsGpsCpsGpsAps2-4-
OCH,;CH; AnpsmGnpsmUnpsmGnps3-NH,mC

305 | mGnpsmCnpsmAnpsmGnps2-4-OCH>CH>AnpsGpsGpsTpsGpsAps ApsGpsCpsGpsAps2-4-OCHCHAnpsmGnpsmUnpsmGnps3-NHsmC

306 | S-mGnpsmCnpsmUnpsmCnpsmCnps2-4-OCH,CH, Anps ApsApsTpsTpsCpsTpsTpsTps mAnpsmUnpsmAnps2-4-
OCH,;CH; AnpsmGnpsmGnps3-NH,mG-3

307 | mGnpsmCnpsmUnpsmCnpsmCnps2-4-OCH2CH>AnpsApsApsTpsTpsCpsTpsTpsTps2-4-OCH>CH>AnpsmUnpsmAnps2-4-OCH»
CHAnpsmGnpsmGnps3-NH>mG

308 | mGnpsmCnpsmUnpsmCnpsmCnps2-4-OCH;CHAnpsApsApsTpsTpsCpsTpsTpsTps2-4-OCH; CH:AnpsmUnps2-4-
OCH,CH>AnpsmAnpsmGnpsmGnps3-NH.mG

309 | 2-40CH,CH,GnpsmCnpsmAnpsmGnpsmAnpsGpsGpsTpsGpsApsApsGpsCpsGpsApsmAnpsmGnpsmUnps2-4OCH>CHoGnps3-NHmC

310 | 2-4 OCH;CH2GnpsmCnpsmAnps2-40CH,CH:GnpsmAnpsGpsGpsTpsGpsApsApsGpsCpsGpsApsmAnps2-4 OCH,CHGnpsmUnps2-
40CH,CH,Gnps3-NH>mC

311 | 2-40CH:CH,GnpsmCnps2-4-OCH>CH, AnpsmGnpsmAnpsGpsGpsTpsGpsApsApsGpsCpsGpsApsmAnpsmGnpsmUnpsmGnps3-NHmC

312 | 2-40CH:CH,;GnpsmCnpsmUnpsmCnpsmCnps2-4-OCH;CH2AnpsAps ApsTpsTpsCpsTpsTpsTpsmAnpsmUnpsmAnps2-4-
OCH,CH; AnpsmGnpsm?2-40CH,CH,Gnps3-NH.mG

313 | 2-4 OCHCH>GnpsmCnpsmUnpsmCnpsmCnpsmAnpsAps ApsTpsTpsCpsTpsTpsTps mAnpsmUnpsmAnpsmAnpsmGnpsm2-4
OCH>CH,Gnps3-NH.mG

314 | mGnpsmCnpsmAnpsmGnpsmAnpsGpsGpsTpsGpsApsApsGpsCpsGps ApsmAnpsmGnpsmUnpsmGnps3-NHmC

315 | mGnps2-4 OCH>CH:(5me)CnpsmAnps2-4 OCH,CH2GnpsmAnpsGpsGpsTpsGpsApsApsGpsCpsGpsApsmAnpsmGnps2-4
OCH>CH,TnpsmGnps3-NH>mC

316 | 2-4 OCH:CH:GnpsmCnps2-40CH; CH>AnpsmGnpsmAnpsGpsGpsTpsGpsAps ApsGpsCpsGps ApsmAnpsmGnps2-4
OCH,CH, TnpsmGnps2-OCH,CH,3-NH,(5me)C

317 | 2-4 OCH>CH;GnpsmCnps2-4 OCH>CH,TnpsmCnpsmCnpsmAnpsApsApsTpsTpsCpsTpsTpsTpsmAnps2-4
OCH,CH;TnpsmAnpsmAnpsmGnps2-4 OCH.CH,Gnps3-NH,mG

318 | mGnps2-40CH,CH:(5me)CnpsmUnps2-4 OCH>CH: (5me)CnpsmCnpsmAnpsApsApsTpsTpsCpsTpsTpsTpsmAnps2-4

OCH,CH,TnpsmAnpsmAnps2-40CH; CH,GnpsmGnps3-NH,mG
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[0200]

[0201]

[0202]

AN AR FEjel A, FeA (VD) e (VI)ox Yee SEawIder=s 47 1 (Z5H Mdedrn.
o2 AA A, sk (VD) e (VI)o=m dede S d et =s st wEdleE =] o3
47 BB e EYawEEU =S g8 AES 2t o2 AA JeeA, gk (V) B
(VIHez JedE 1R HQEEE 1, 2, 3 B 49 F2ZHSEHT &) Ay fAEQ 7)ve &7
A eHesks g8 AdSs et AA FHEelA, e (V) Ee (VI)ew dehle SEawEd
QHEE 7] Y2ES e SElanId e =e e AES AN, A7) g2ES JHe S E
e =} 5 FHES ZEeth. A FudA, JiAE S RFEULEHEE SU% AE HWdEE &
JurZel Qe =} nlaste], 14 ik Ao tid FrkE JsES Yeldt. o E 5o, dF A dolA
ANE SE|awZdE sy $Ue Ade g SYuwpIFdeEHEng £ MgHos w4 ik A4
of AdrRAHo|AY slolHel=dlste A7) LS 2. AA JeEolM, ARE EF i Mda 53
E AT AR S awEElEEs F3 2™l >37TCelrt. H@¥AE A 23 shollA] = A9
Aelets 271 oA, d2 5o AMNAFAYAAF(PES) A FAdE & Aok, AA FejelA, A T

4 : o] 1)
& >50Ceth. AAl FElell A, HEA T 50 WA 100Tolth.  AA] FEjolA, A
3l ' =

3 4 27 spolA wi
Aol ey 2 selA B A4 G BRAE 949 AN 22w &

>50°C o]},

EX AA YEfoA, TA WAk AdL 7]A nlolel A DNA HEE RNA A1, oA HBV Alse] 3 A4g, o=
Eo] ¥ E, F EE Jo| 7|49 AozRe Ae=h 5 ),

AA HEo A, JHAIE S AFEYSE = HBY Al BE o] RNA 57189 a7 6719 A F Ao % 3§
ol tiste] sAdS e a/UER ALY, HBY Al (E E) B3 o]9] RNA 571E(E P9 3] 6719 Ad =
q At S dERdTh. A FHOlA, ARA BV Aw ALy SFAE 84

2% (Tm) 7} >37°Co|t}. HBV Al RNA A4, o7d] DR-1 2 /%= DR-2 RNA A
: 84 x4 solA m= Ao Aeled 24 selA, oF Sol ANAFAAY
FEBS)NA BAE 5 ATk, A FelelA, BgkAlel e 60Tl A FeElel A, BghAe] e 50
A 100CoIh, A el A, el zA solA wi Aol Aesd 24 shelA HBY RNASH BEAE
g=e] e >50Coltt,

oX.
o
=
>,
i,
o
ich
[T
=
g
&
to
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[0203]

[0204]

[3% E]
1 2 K 6

245 A 668 T 1257 T 1512 A 1575 C 1819 A
246 G 669 G 1258 C 1513 C 1576 C 1820 C
247 T 670 G 1259 T 1514 C 1577 G 1821 T
248 C 671 C 1260 G 1515 G 1578 T 1822 T
249 T 672 T 1261 C 1516 A 1579 G 1823 T
250 A 673 C 1262 C 1517 C 1580 T 1824 T
251 G 674 A 1263 G 1518 C 1581 G 1825 T
252 A 675 G 1264 A 1519 A 1582 C 1826 C
253 C 676 T 1265 T 1520 C 1583 A 1827 A
254 T 677 T 1266 C 1521 G 1584 C 1828 C
255 C 678 T 1267 C 1522 G 1585 T 1829 C
256 G 679 A 1268 A 1523 G 1586 T 1830 T
257 T 680 C 1269 T 1524 G 1587 C 1831 C
258 G 681 T 1270 A 1525 C 1588 G 1832 T
259 G 682 A 1271 C 1526 G 1589 C 1833 G
260 T 683 G 1272 T 1527 C 1590 T 1834 C
261 G 684 T 1273 G 1528 A 1591 T 1835 C
262 G 685 G 1274 C 1529 C 1592 C 1836 T
263 A 686 C 1275 G 1530 C 1593 A 1837 A
264 C 687 C 1276 G 1531 T 1594 C 1838 A
265 T 688 A 1277 A 1532 C 1595 C 1839 T
266 T 689 T 1278 A 1533 T 1596 T 1840 C

690 T 1279 C 1534 C 1597 C 1841 A

691 T 1280 T 1535 T 1598 T 1842 T

692 G 1281 C 1536 T 1599 G 1843 C

693 T 1282 C 1537 T 1600 C 1844 T

694 T 1283 T 1601 A 1845 C

695 C 1284 A 1602 C 1846 T

696 A 1285 G 1603 G 1847 T

697 G 1280 C 1604 T 1848 G

698 T 1605 C 1849 T

699 G 1606 G 1850 T

700 G 1607 C 1851 C

701 T 1608 A 1852 A

702 T 1609 T

703 C 1610 G

704 G 1611 G

705 T 1612 A

706 A

707 G

708 G

709 G

710 C

711 T

712 T

713 T

714 C

715 C
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[0205]

[0206]
[0207]
[0208]

[0209]

[0210]

[0211]

S=50ol 10-2533038

[ F]
1 2 3 4 5 6

245 A 668 U 1257 U 1512 A 1575 C 1819 A
246 G 669 G 1258 C 1513 C 1576 C 1820 C
247 U 670 G 1259 U 1514 C 1577 G 1821 U
248 C 671 C 1260 G 1515 G 1578 U 1822 19
249 U 672 U 1261 C 1516 A 1579 G 1823 U
250 A 673 C 1262 C 1517 C 1580 U 1824 U
251 G 674 A 1263 G 1518 C 1581 G 1825 U
252 A 675 G 1264 A 1519 A 1582 C 1826 C
253 C 676 U 1265 U 1520 C 1583 A 1827 A
254 U 677 U 1266 C 1521 G 1584 C 1828 C
255 C 678 9] 1267 C 1522 G 1585 18] 1829 C
256 G 679 A 1268 A 1523 G 1586 18] 1830 19)
257 U 680 C 1269 18) 1524 G 1587 C 1831 C
258 G 681 U 1270 A 1525 C 1588 G 1832 U
259 G 682 A 1271 C 1526 G 1589 C 1833 G
260 9] 683 G 1272 U 1527 C 1590 U 1834 C
261 G 684 U 1273 G 1528 A 1591 9] 1835 C
262 G 685 G 1274 C 1529 C 1592 C 1836 U
263 A 686 C 1275 G 1530 C 1593 A 1837 A
264 C 687 C 1276 G 1531 U 1594 C 1838 A
265 U 688 A 1277 A 1532 C 1595 C 1839 18]
266 U 689 U 1278 A 1533 U 1596 18] 1840 C

690 9] 1279 C 1534 C 1597 C 1841 A

691 U 1280 18) 1535 U 1598 9] 1842 U

692 G 1281 C 1536 U 1599 G 1843 C

693 U 1282 C 1537 U 1600 C 1844 U

694 U 1283 U 1601 A 1845 C

695 C 1284 A 1602 C 1846 U

696 A 1285 G 1603 G 1847 U

697 G 1280 C 1604 U 1848 G

698 9] 1605 C 1849 18]

699 G 1606 G 1850 19)

700 G 1607 C 1851 C

701 9] 1608 A 1852 A

702 9] 1609 9]

703 C 1610 G

704 G 1611 G

705 U 1612 A

706 A

707 G

708 G

709 G

710 C

711 u

712 9]

713 U

714 C

715 C

271 Ao, X'-Y'-Z2' 2 14 WA 2270] FEU A=Y MBS EFets vl SYuwEdeE =], o
AE 5' "/ 3 oA Et= A3t 7] mE ofeAhg e AFACIEHM, X' Aol7t 3 WA 14719

FHAER ® g wEHAE] AEE xFstE Evdlelal; V'S AEFHTE AFS B d29 2
WA 4] 2 -l SAFEE oAl =] LS EFete Zvdlelw: 2'2 Aol7t 3 WA 1470 FEH LA =R
Hougd wEUeAEe] MEE 2ehs mvidlelal, o7 X' Bl/Es Y EAI/lS N3'oP5 EAE Eoty]
to]E s N3'—-P5' HleXxax=oluldo]E MERFSIZE A3Hs F8 Ad¥ st o] Wdd wEu e
=2 ¥},

speka] (VIDe] X'-Y'-Z2' o2 yehlie 7lviet Seawad e =s 14 WA 22709 wEdeEs, dE &
14, 15, 16, 17, 18, 19, 20, 21 %= 2270¢] FEUQE =9 MIS 3t A5 AA FefolA, X', V'
92 7' zZtztel REHOEE S zhzh, 8/2/10, 9/2/10, 10/2/10, 7/3/10, 8/3/10, 9/3/10, 8/4/8, 9/4/9,
6/4/8°]tk. AR AA FEol A, X' FEULEHE F7F 6 A 100]3, V' FEHULLEHE 7 2 A 49]
o 7' FEHLEHE 471 8 YA 100]t}.

Q% A4 Feeld, H8H (VD) HHEE 1 A 22709 FFeeEme) AL o Fojzl X1 7]
% Elnirddofeg afeqd, Jel 5 WL 3 AR E, 5 ¥, 9 ¥E, EE 0 we
23wy E theld 2k wAS 7] W/EE okelAgve] ATACIENH, o]7]4 X' ol 3 VA
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[0212]

[0213]

[0214]

[0215]

[0216]

[0217]

[0218]

Mol e = 8 s o4
73 WA 109 wEdeEs

.LUﬂO]O]U% y'e E]OJJ\Jﬂ ol E 1_11%;4\7& A% o2

e, X' E=mole Aoz} 4 WX 10719 FEY L E =R Ho

= i
S 5o}, X' =Ml 4, 5 6, 7, 8, 9 & 1079 FEHLLEHEY AEE 234 4 k. oE
FEHQLEE F 3 o)A (B 59, 1, 2, 3, 4, 5, 6, 7, 8,9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19,
20, 21 v 2271)2 WYY, o E 5o}, 45 AA FEHAA, X' EHY BE wEHE =T HyHY.
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Hom g oo E 3

A, X EHele N3'—-P5' ¥AXE O}U]HIO]E N3'=P5' E]Q XX EolulHo]E ¥ o]59] %

A ARGU 4TS Fo AdET. A% A4 FEdA, X' Evde N3 oP5' LA EojuldoE B/
= N3'—>P5'" E|QXAY2olugo|E MHAFYZF Aoz RE Hojx 1, 2, 3, 4, 5, 6, 7, 8, 9 = 1071
B!

Y' Z=uele 2 A 479 2 -dS A FEULE =Y MES 2, o E Eo], V' WAL 2, 3 Tk 47
o] 2 -l A FIFY o E = A e 5 9l S} o)At 2 -HeAFIY L E = E| QX AW o]E W
FEAEGolAHE MEFUIL A (dE 9], 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15, 16,
= Al Fejell A, 278 2'-dESA R EH L EE

==

17, 18, 19, 20, 21 =& 2271 < I =
E|Q ¥ ~do]E MHEFHZ A Bd Addg. o AA duoA, 479 2'-dSAFEFHLEEE X2
Euolo|~HEZ MEFRZ AS B Adddn. o2 AA] FdolA, V' =Wl HEAHOE HHEHAY
7t A% 2 AR o] EaXuoldAHE MERYZE AFS Fo AZAE 2 -USA-FEHQLEER o] Fo
A},

7' TYele Aydyd wEY ez IS Xggsiy, 7' THele dolrt 4 WX 10719 FEUQEER Ho
Atk oE Bol, 7' =HQlE 4, 5,6, 7, 8, 9 BE 10749 wEHEHE=S AdE ¥FF F vk, oE
FEHeHE = éur oS BT (AE & 1, 2, 4, 5,6, 7,8, 9, 10, 11, 12, 13, 14, 15, 16,

3,
AEfell A, 72" =rdle] BE S QE =T W,

i
7' =ree] HaEd FEUeE=E steky (V) T (V1) zo dis /MAE A3 59 5= k. g8 &
of, 7' EHQle] FEULEEE skt o] o5 AT, HEATY 2" g/EE 3 YA 9 o5 AH
ozt Aol diste] ®MEE & Uvk. AA FEle 2" A7 FE MYHI(HE Ee olgpH|x), 31 94X}
0 =& NI A& E@sirt. AA e =8 2" AA7F OMe® W H T, 3' X7} 0 == NHSl A& 233
ok, A FdEHE 2 9A7F F(HE = olgirx) E Me EE OMeE tﬂﬁﬂla 3" X7} 0 =& NHS AS
zehsitl, A FHHE 2 XU FE ¥EE (R B olgirx), 3! Hxlﬂ 0 T NHS! A& Eghsio
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[0219]

[0220]

[0221]

[0222]

[0223]

[0224]
[0225]

[0226]

[0227]

[0228]

[0229]

[0230]

AN GEl= 2! H A7F O-wlSAo SA 2 MR Ha, 3" 9A7F 0 T NI A E3eh. A PEls =9

"R FR O AEE (YR B ofgre), 31 $A7F 0 Ex NHY AS 2R A FEe= 20 34
AR 7} ?}_ﬁgi A 7EULHES IS UgE 7t (2 BAA S g St ZiAdE nksk 2
s)elaL, 3" A7 0 == NHY e Zgt. olg AAl FH 772 Bl EANOlE (E= 3 XS] nhE
HexazzoinolE) g Ay =olu|to]E MBFSIF Ags x94T 4 vt

A HElE EgE 20 YA7F OHelaL, 3' X7 NHOlAY, 2' A7} Hola, 3' $1A7F Nl A& (EFHsith
ol A Y ZZe Elo ¥ AT EoluHo]lE W/ IAFEolu|HolE AMEFY AYgS I S
AT,

7' Zvle] FEYLEHEE AEFYT A, dF 59, N3'-P5' EAXZolu|do]E | N3'—-P5' E|QLEA
Zolugo]E, E|LEAHOE Fir EAYUO|AHE MEFHZE 23S 8 AZEG. dF A FH

=
A, 7" Qe N3'-P5' EAFEZolu|Ho]E | N3'>P5' E|QEATEol|HolE W o]59] XJtogRE A
] s

me fRoe 2 R

HE ARFR 4TS FH QAR Q% A4 FuelA, 2 Eie N3'oP5' EaEEot|olE B/
£ N3'-P5' HeXAXZoMHo|E AMHAGZE Ao Ry Hojx 1, 2, 3, 4, 5, 6, 7, 8, 9 & 107
e

b, AR AAl FEelA, ASOE sk (1),

e
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ol
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v
il
Lot
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i
o
ol
N
Lot

w

Z
=
o
bl
jue
QL'
rlr
Lot
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i
o
bl
%t
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v

i’:i’;{j Ry,
(VITD)
A71 AelA, Xy NH HEE 00]ar, Y& OR B SRojW, o714 RS H e ¢or st wit) o] &olal, Bi&
Z17ke] Ao HHPAoR Hd e vWdE aidy] B Wy agkdrleln, R 2 RS 77t A9
of 4zt YA o® H, F, OH, OMe, O-vISAo| SA =58 MElss, R HolAWY, R 2 R 7 -0-

CHy-, -0-CH(Me)- E+&= -0-(CHy),-E 33},

AR A Fejol A, R R RS Hlw: Ry B, OH, Olle, Me, O-W|SA ol SA2RE deldn. e 2
A FEA, R'R R HOII R F, Olle, Ne, O-WIEAINSAZRE Ak, 2y 24 Fejol A
X ZH2he] 5] Nifel et

Qi A FElE X7k Nl Bk g2 RLeln; Ry'e] B ONeolwm, Ry''o] HOlALE; Ry'e] Holat, Ry’ ']
B Foluli Ry''ol HED 8h3hy (VIIDO® tpehii sht olge] Mye #2USE=E g,

AR AA] Pl Xy7F NHelal; Bk HIWd = W e dakdrlelw; Ry R Ry o] 3 FxHeE AjE
SHQEE(AE B9, -0-CH EE -0-(CH),)E FA3sH; Ry 'o] HY 8}gHa (VIID o2 Jehle 3kt
ool Wgd wEULHES xd. AR A FEjelA, B 5-HEAEA, 2,6-tolopr|wmFl B 5-

»/F NHelaL; B7F mIWY = WgE it 7loln; Ry'ol F = OMeolar, Ry''o] HolW,
Ry'''o] HRl s}8h4) (VIID &2 Yehll= sk ool Wdd wEdl Qe =g £33,
AR A GEl= Xy7F NHolaL; Byb BIWE = W e Ak r]oln; Ry o] HolaL, Ry''o] Folm, Ry"''o] Hel

speka] (VIID o2 Y= shu o] Wygd w2l QE=s 233,



[0231]

[0232]

[0233]

[0234]

[0235]

[0236]

[0237]

S=50ol 10-2533038

d AAl e, Xi= NHelth.  wE AA FeelAd, Y= 0 EE S (Fom e widg olE
Zp)elth, AR AAl FEolA, R EE RS Holxz, tE s F, OH, OMe, Me, O-w|EAEA (oS
Eo], olghH|=-F Ei= ZB-F Ei= OMe)olt}.

AR A Fefel A, By A, C, 6, U R TRFE Agdrt. F7te] AA JefelAl, B A, C, G, U, T, 2,6-

=

trelohn] e al, 5le SelvlEl (S Hof, s-WGAEA, sAESeb oty Aggh, Q% 44 Feol
A, RR R E AR st el oE Sol, A% A4 FejelAd, RS F, OH, Olle, Ne, 0-5]% Ao
Ealola, R'E Holth, thE A FEjolAl, R Hola, R, Feltt,

Q¥ A4 FEelA, BoF ¥R Add7I A9, RO DR F Aol S O Ei Folat/o) A, Bt ¥
AriE Sl B9, ROE R F AOE Shib Ole, OH i Foluh,
o2 AA oA, FEUE = X G sl o)At wEULEEE Xt
[¥% G]
-
O‘-- O BA
Ry Ra
"F-.P,,o Ry
e
YHoEH=HE R R” R A W
48 F H H NH S
49 F H H NH 0
50 F H H o) S
51 F H H o) 0
52 H F H NH S
53 H F H NH 0
54 H F H (o) S
55 H F H 0 o)
56 OMe H H NH S
57 OMe H H NH [0)
58 OMe H H 0 S
59 OMe H H 0 0
60 H F H NH S
61 H F H NH o)
62 H F H 0 S
63 H F H 0 0
64 O-H| A of ZA] H H NH S
65 O-1] = A o] E-4] H H NH o)
66 O-H| EA] o &4 H H 0 S
67 O-H] E-A] of] & 4] H H 0 0
68 H H H NH S
69 H H H NH o)
70 OH H H NH S
71 OH H H NH [0)
72 OH H H 0 S
73 H OH H NH 0
74 H OH H NH S
75 H OEt H NH 0
76 H OEt H NH S
77 H OEt H [¢] 0
78 H OEt H [¢] S
79 OEt H H NH o)
80 OEt H H NH S
81 OFt H H [0) 0
82 OFt H H [0) S
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SS=50] 10-2533038

[0238] b

TEHLHE WS C A W
83 -O-CH»- NH S
84 -O-CH»- NH 0]
85 -O-CH,- 0] S
86 -O-CH»- 0] 0]
87 -O-(CHa)»- NH S
88 -O-(CHa)»- NH 0
89 -0-(CHo)s- 0 S
90 -O-(CHa)»- O 0]
91 -O-CH(Me)- NH S
92 -O-CH(Me)- NH 6]
93 -O-CH(Me)- 0 S
[0239] 94 -O-CH(Me)- 0] O
[0240] Boubgo] sl w3k 107) oo dt7] dEha (IX)¢ wRueE =g visls SYurFUE=s %3
s}
pY
O ;BE
Re" Ry’
HN‘Pf-O Rg'
RS'},
[0241] (IX)
[0242] A7) AellA, R H e FoR e i o] 2olil, By ZHzte] Agel mHH o R M we vy 9
A7) v wEgE dabdviel, Ry H RS 7o A9l Zhzt SyAoR 0, F, Ole, O-HSAEAR
FH AHElEa, Ry''' HolAY, Ry' ¥ Ry'''2 A -0-CHy—, -0-CH(Me)- ®=+= -0-(CHy),—= FA st}
[0243] A5 AA Fejol A, BE SEAFEdLEEE 332 (1) FEdoH=o .
[0244] AF A Fefel A, Ry' B Ry’ HOlAL, Ry' ' F, OH, OMe, Me, O-"IEAlSAIZREH HAgdn. o& 4
A FeEfoll A, Ry'' 2 Ry' ' HOlAL; Ry' S F, OMe, Me, O-HlEA|EAZEEH Aeg),
[0245] AR A FejE Bt G-FWTo|aL; Ry'o] FEEE OMeol L, Ry''o] HOJAL: Ry'o] HoliL, Ry''o] H Ei Fol
HiR' ol HRL Rk (IX) o2 dehlls sh ofde] widd rEdeE =g £
[0246] I AA] FeEfe B HWE He WEE GV Ry F R o] A FRALE A wEULHE
(& B°], 0-CHy E=E -0-(CH))E FA3H; Ry''e] Hel s8] (1022 Yehfs skt ojibe] wyw
FEUAQLEES Z83. AR A FejolA, B 5-HEAIEA, 2, 6-thololumFe 2 5-HE AR o]
Fol7 FomRE AuEE vy EE Wy el
[0247] AR Ax] = B7F B T Wdd dakdlolar; Ry'ol FOEE OMeo]™, Ry''o] Holar, Rg'''o] HOI 3}
84 (002 Uehls s o) g Bdd FRUeH=g g
[0248] AR AA FElE BrE vwE e WPe sikdlolat; Ry'o] Helm, Ry''e] Folal, Ry'''o] HQ sH3h (1
X))oz depf= 3 o) e My wEEoEH=EE XdE
[0249] e AA HEldlA, Y S (%o atdE v o] h)olth. A Al FElol A, Ry EE Ry Hol

R

. & dtv= F, OH, OMe, Me, O-mlSAllS5A (& 50], obehH]=-F = gB-F L= OMe)ol ).
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[0250]

[0251]

[0252]

[0253]

[0254]

S=50ol 10-2533038

AR A Feol A, By A, C, G, U2 T2HY Adddg. F71e 2A dedM, Bg= A, C, G, U, T, 2,6-
tololm] =F & | 5-Me YA (S Eof, 5-WHAEA) 2 RE Add, AR AA deloa, Ry' 2 Ry'!
T Ao S Helth, oE o], 45 AA YHolA, Ry F, O, OMe, Me, O-#|EA]o|EA0]aL, Ry' '

Holth. w2 Al PEjolA, Ry’ Holar, Ry''2 Foltt.

Y AN Fejol A, Bk TR 93719 A3, R LR F AOE shbz OF Ei Fola/ol A, Byt 3]

=
e SAdA7Id B, R R R F Aol s OMe, OH = Foltt,

R AA FeelA, S (VD EE (109 S ui2dor =9l ey A9e F A9 Agzre A
e AdS E3gnr. dF AA FeEelA, 38k (VIID Ee (19 SEawIEd =9 3itkadr] A
A F HO MARFH dgd AL Foldk Mdel 1, 2, 3, 4 £ 5/l9] 7S 23T
E
A2A7] A E (5-3) MEWME
5’-GCAGAGGTGAAGCGAAGUGC-3’ 1
5’-GCAGAGGTGAAGCGAAGUGC-Chol-3’ 2
5’-GCAGAGGTGAAGCGAAGUGC-GalNAc-3’ 3
5’-GAUUAGGCAGAGGTGAAAAAG-3’ 4
5’-GAUUAGGCAGAGGTGAAAAAG-Chol-3’ 5
5’-GAUUAGGCAGAGGTGAAAAAG-GalNAc-3’ 6
5’-GAUUAGGCAGAGGTGAAAAAG-3’ 7
5’-GAUUAGGCAGAGGTGAAAAAG-Chol-3’ 8
5’-GAUUAGGCAGAGGTGAAAAAG-GalNAc-3’ 9
5’-GDAPUUDAPGGCAGAGGTGAAAAAG-3’ 10
5’-GAUUAGGCAGAGGTGAADAPDAPDAPG-3’ 11
5’-GAUUAGGCAGAGGTGDAPDAPDAPDAPDAPG-3’ 12
5’-GDAPUUDAPGGCAGAGGTGAADAPDAPDAPG-3’ 13
5’-GDAPUUDAPGGCAGAGGTGDAPDAPDAPDAPDAPG-3’ 14
5’-GDAPUUDAPGGCAGAGGTGAAAAAG-3’ 15
5’-GAUUAGGCAGAGGTGAADAPDAPDAPG-3’ 16
5’-GAUUAGGCAGAGGTGDAPDAPDAPDAPDAPG-3’ 17
5’-GDAPUUDAPGGCAGAGGTGAADAPDAPDAPG-3’ 18
5’-GDAPUUDAPGGCAGAGGTGDAPDAPDAPDAPDAPG-3’ 19
5’-GCAGAGGTGAAGCGADAPGUGC-3’ 20
5’-GCAGAGGTGAAGCGDAPDAPGUGC-3’ 21
5’-GCAGDAPGGTGAAGCGDAPDAPGUGC-3’ 22
5’-GCDAPGDAPGGTGAAGCGDAPDAPGUGC-3’ 23
5’-CGTGCAGAGGTGAAGC-3-NH,-G-3° 24
5’-GCAGAGGTGAAGCGAA-3-NH»-G-3 25
5’-CGACGTGCAGAGGTGAAG-3-NH»-C-3’ 26
5’-GCAGAGGTGAAGCGAAGTG-3-NH,-C-3’ 27
5’-GCAGAGGTGAAGC-3-NH,-G-3’ 28
5’-CGTGCAGAGGTGAAG-3-NH,-C-3’ 29
5’-GCAGAGGTGAAGCGAAGTG-3NH,-C-3” 30
5’-GCAGAGGTGAAGCGAAGTG-3NH,-C-3” 31
5’-GCAGAGGTGAAGCGAAGTG-3NH,-C-3” 32
5’-GCAGAGGTGAAGCGAAGTG-3NH,-C-3” 33
5’-GCAGAGGTGAAGCGAAGTG-3NH,-C-3’ 34
5’-GCAGAGGTGAAGCGAAGTG-3NH,-C-3’ 35
5’-GCAGAGGTGAAGCGAAGTG-3NH,-C-3’ 36
5’-GCAGAGGTGAAGCGAAGTG-3NH,-C-3’ 37
5’-GCAGAGGTGAAGCGAAGTG-3NH,-C-3” 38
5’-GCAGAGGTGAAGCGAAGTG-3NH,-C-3” 39
5’-GCAGAGGTGAAGCGAAGTG-3NH,-C-3” 40
5’-GCAGAGGTGAAGCGAAGTG-3NH,-C-3” 41
5’-GCAGAGGTGAAGCGAAGTG-3-NH,-C-3’ 42
5’-AAGAGAGGTG5meCG5meCSmeC5meC5meCGUGG-3’ 43
5’-GGUGAAGSmeCGAAGTGS5meCASmeCASmeCG-3’ 44
5°-5meCGUG5SmeCAGAGGTGAAGS5meCGAAG-3’ 45
5’-AGAGGTGAAG5meCGAAGUGSmeCASmeC-3° 46
5’-UGG5meCA5SmeCTAGTAAASMeCTGAGSmeC5meC-3° 47
5’-5meCUAGGAGTT5meC5meCG5meCAGUAUGG-3’ 48
5’-AGAGGTG5meCGS5meC5meC5meCSmeCGTGGUSmeCG-3° 49
5’-GAGGUGSmeCG5meC5meC5meC5meCGTGGUSmeCGG-3° 50
5’-GAAAGSmeC5meC5meCTASMeCGAASMeC5meCASmeCUG-3" 51
5’-GUUSmeC5meCG5meCAGTATGGAUSmeCGG5meC-3° 52
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5°-USmeC5meCG5meCAGTATGGATSmeCGGSmeCAG-3’ 53
5’-A5meC5meCASmeCTGAASmMeCAAATGGSmeCASmeCU-3’ 54
5°-UG5meCAGAGGTGAAGSmeCGAAGUG-3” 55
5’-ASmeCUGAASMeCAAATGGSmeCASmeCUAGU-3’ 56
5’-AGUSmMeC5meCASmeC5meCASmeCGAGTSmeCUAGASmeC-3’ 57
5°-5meCASmeCUGAASMeCAAATGGSmeCASmeCUAG-3’ 58
5’-5meCAGAGGTGAAGSmeCGAAGUGSmeCA-3’ 59
5’-AAGAGAGGTGS5meCG5meC5meCSmeCSmeCGUGG-GalNAc-3” 60
5’-GGUGAAG5meCGAAGTGSmeCASmeCASmeCG-GalNAc-3’ 61
5’-UGG5meCASmeCTAGTAAASmeCTGAGSmeC5meC-GalNAc-3’ 62
5°-5meCUAGGAGTT5meC5meCG5meCAGUAUGGGaINAc-3’ 63
5’-AGAGGTG5meCGSmeCSmeCSmeCSmeCGTGGUSmeCGGalNAc-3’ 64
5°-USsmeC5meCG5meCAGTATGGATSmeCGG5meCAG-GalNAc-3’ 65
5’-UG5meCAGAGGTGAAGSmeCGAAGUGGalNAc-3’ 66
5’-AGU5SmeC5meCA5SmeC5meCASmeCGAGTSmeCUAGASmeC-GalNAc-3’ 67
5’-GCGGGTGAAGCGGUG-3-NH,-C-3” 68
5’-GCGGGTGAAGCGGUG-3-NH,-C-3’ 69
5’-GCGGGTGAAGCGGUG-3-NH,-C-3” 70
5’-GCAGAGGTGAAGCGAAGTG-3NH,-C-3’ 71
5’-GCAGAGGTGAAGCGAGTG-3NH,-C-3’ 72
5’-GCAGAGGTGAAGCGAAGTG-3NH,-C-3’ 73
5’-GCAGnspAGGTGAAGCGAAGUGC-3’ 74
5’-GCAGAGGTGAAGCGAAGUGC-3’ 75
5’-GCAGAGGTGAAGCGAAGUGC-3’ 76
5-GCUCCAAATTCTTTAUAAGGG-GalNAc-3 77
5-AAGAGAGGTG5meCG5meC5meC5meC5meCGUGG-3' 78
5'-GGUGAAGSmeCGAAGTGSmeCASmeCASmeCG-3' 79
5-5meCGUGSmeCAGAGGTGAAGSmeCGAAG-3' 80
5'-GUGAAGSmeCGAAGTGSmeCASmeCASmeCGG-3' 81
5'-AGAGGTGAAG5SmeCGAAGUG5meCA5meC-3' 82
5'-UGGS5meCASmeCTAGTAAASMeCTGAGSmeC5meC-3' 83
5'-5meCUAGGAGTT5meC5meCGSmeCAGUAUGG-3' 84
5'-G5meCAGAGGTGAAGSmeCGAAGUGSmeC-3' 85
5-AGAGGTG5meCG5meC5meC5meC5meCGTGGUSmeCG-3' 86
5-GAGGUGSmeCGSmeCS5meC5meCSmeCGTGGUSmeCGG-3' 87
5-GAAAGSmMeC5meC5meCTASmeCGAASMeCSmeCASmeCUG-3' 88
5'-GUUSmeC5meCGSmeCAGTATGGAUSmeCGGS5meC-3' 89
5'-USmeC5meCGSmeCAGTATGGATSmeCGG5meCAG-3' 90
5'-A5meC5meCASmeCTGAASMeCAAATGGSmeCASmeCU-3' 91
5'-UG5meCAGAGGTGAAG5meCGAAGUG-3' 92
5'-A5SmeCUGAASmMeCAAATGGSmeCASmeCUAGU-3' 93
5'-AGUSmeC5meCA5SmeC5meCASmeCGAGTSmeCUAGASmMeC-3' 94
5'-5meCASmeCUGAASmeCAAATGGSmeCASmeCUAG-3' 95
5'-5meCAGAGGTGAAGSmeCGAAGUGS5meCA-3' 96
5’-AAGAGAGGTG5meCG5meC5meC5meC5meCGUGG3’ 97
5’-AAGAGAGGTGS5meCG5meCSmeCSmeC5meCGUGG-3’ 98
5’-GGUGAAG5meCGAAGTG5meCA5SmeCASmeCG3’ 99
5’-GGUGAAG5meCGAAGTG5meCA5SmeCASmeCG3’ 100
5’-UGG5meCASmeCTAGTAAASmeCTGAGSmeCS5meC3’ 101
5’-UGG5meCASmeCTAGTAAASmeCTGAGSmeCSmeC3’ 102
5°-5meCUAGGAGTT5meC5meCG5meCAGUAUGG3’ 103
5°-5meCUAGGAGTTSmeCSmeCGSmeCAGUAUGG3’ 104
5’-GCAGAGGTGAAGCGAAG-3’ 105
5’-GCAGAGGTGAAGCGAAGTGC-3’ 106
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5’-CGTGCAGAGGTGAAGCG-3’ 107
5’-GCAGAGGTGAAGCGAAG-3’ 108
5’-CGACGTGCAGAGGTGAAGC-3’ 109
5’-GCAGAGGTGAAGCGAAGTGC-3’ 110
5’-GCAGAGGTGAAGCG-3’ 111
5’-CGTGCAGAGGTGAAGC-3’ 112
5’-GCAGAGGTGAAGCGAAGTG-3nh2-C-3’ 113
5°-GalNAc-NHC6-U5meC5meCG5meCAGTATGGATSmeCGGS5meCAG3’ 114
5°-GalNAc-NHC6-5meCUAGGAGTT5meC5meCG5SmeCAGUAUGG3’ 115
5°-GalNAc-NHC6-AAGAGAGGTG5meCG5meC5meC5meC5meCGUGGS’ 116
5°GalNAc-NHC6-AGAGGTG5meCG5meC5meC5meC5meCGTGGUSmeCG3’ 117
5’GalNAc-NHC6-UGS5meCAGAGGTGAAGSmeCGAAGUG3’ 118
mGCUCCAAATTCTTTAUAAGG 119
mGCUCCAAATTCTTTAUAAGG 120
mGCUCCAAATTCTTTAUAAGGG 121
mGCUCCAAATTCTTTAUAAGG/GalNAc/ 122
mGCUCCAAATTCTTTAUAAGG/GalNAc/ 123
mGCUCCAAATTCTTTAUAAGG/3CholTEG/ 124
mGCUCCAAATTCTTTAUAAGG/3CholTEG/ 125
mGCUCCAAATTCTTTAUAAGGG/3CholTEG/ 126
5’-mG5SmCAGAGGTGAAGpSmCGAAGUGSmeC-3 127
5’ -mGSmCAGAGGTGAAGSmCGAAGUGSmC-Z 8| 2~ H| &-3° 128
5’-mGSmCAGAGGTGAAGpSmCGAAGUGSmC-TEG-Z ¥ 2B &-3° 129
5’-mGSmCAGAGGTGAAGSmCGAAGUGSmC-E 7 v &-3° 130
5’-mGSmCAGAGGTGAAGSmCGAAGUGSmC-TEG-E # ¥ §-3° 131
5’-mG5SmCAGAGGTGAAGSmCGAAGUGSmC-GalNAc-3’ 132
5’-mG5meCAGAGGTGAAGSmeCGAAGUGS5meC-3’ 133
5’-mGSmeCAGAGGTGAAGSmeCGAAGUGSmeC-po-Chol-3’ 134
5’-mG5meCAGAGGTGAAGSmeCGAAGUGSmeC-po-E 31 7 &-3° 135
5’-mGSmeCAGAGGTGAAGSmeCGAAGUGSmeC-po-GalNAc-3’ 136
5’-mG5meCAGAGGTGAAGSmeCGAAGUGSmeC-3” 137
5’-mGSmeCAGAGGTGAAGSmeCGAAGUGSmeC-po-Chol-3’ 138
5’-mG5meCAGAGGTGAAGSmeCGAAGUGSmeC-po-E 5 ¥ £-3° 139
5’-mGSmeCAGAGGTGAAGSmeCGAAGUGSmeC-po-GalNAc-3’ 140
5-mG5meCAGAGGTGAAG5meCGAAGUGSmeC-3 141
5-mG5meCAGAGGTGAAGS5SmeCGAAGUGSmeC-Chol-3 142
5-mG5meCAGAGGTGAAGS5meCGAAGUGS5meC-Toco-3 143
5-mG5meCAGAGGTGAAGSmeCGAAGUGSmeC-GalNAc-3 144
5-G5meCAGAGGTGAAGSmeCGAAGUGSmeC-3 145
5-G5meCAGAGGTGAAG5meCGAAGUGSmeC-Chol-3 146
5-G5meCAGAGGTGAAGSmeCGAAGUGSmeC-Toco-3 147
5-G5meCAGAGGTGAAGSmeCGAAGUGSmeC-GalNAc-3 148
5-G5meCAGAGGTGAAG5meCGAAGUGSmeC-3 149
5-dTGCAGAGGTGAAGCGAAGTG-3 150
5-dTGCAGAGGTGAAGCGAAGUG3’ 151
5-GCAGAGGTGAAGCGAAGUGC-3’ 152
5-GCAGAGGTGAAGCGAAGUGC-3’ 153
5’-GCAGAGGTGAAGCGAAGUGC-3’ 154
5’-dGCAGAGGTGAAGCGAAGUGC-3’ 155
5’-dGCAGAGGTGAAGCGAAGUGC-3’ 156
5’-dGCAGAGGTGAAGCGAAGUGC-3’ 157
5’-dGCAGAGGTGAAGCGAAGUGC-3’ 158

AA FyelA, MAE SEAFEULEHES BBV As 5 ]9 RNA 57H=9 6719 AE 5 A= shvtol
tste] AsdS Vb a/vebl AL, BV Al (F B) & olo] RNA 57H=(F F)o 8H7] 6719 A % 2o
L shuell HAE FAdste] M-S yEbdn. A aEHOM AEA BV As AEd 5FAE AT &
HuFFe LE = g S=(Tm) 7k >37TColtk. HBV Alsa RNA M, ozAth DR-1 Z/%+ DR-2 RNA A4
T oAuv. B53;A= Aty 23 stelA Ee 719 *Mf;“i z27 gllA, dE& 5o AT
(PBS)ellA @2 4 Aok, AA FejellA, 54 Tne >50Colvh. A FejollA, A9 Tne 50 WA
100TC o] . %‘/\1 %EHOM *Mf‘“* Z21 StellA m= Ao AEEHA 31 SfollA] HBV RNASH H3tAlE A
L2

2oy AR SHoA, e (VIID Ex (109 S2awIdSE=e] Al AdS 12 U] 22719
FEHLHE, dF5 5o 14 WA 20709 w2HHE &= 16 WA 19718 FEHE= AEs E3grt.
A5 A FeelA, 3k (VIID) Te (IX)9 9—?4 FEULE =S iy Mde deolr) 12, 13, 14,
15, 16, 17, 18, 19, 20, 21 = 227]9] 72 LE=2 FH o] ).

f
z
)
1o,
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Holl A, 2 HAAC 7Y SEawId = skt oo dukelA Aol ER A
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A Jvle Leluf2deE s B4 fA%004 Riase H 84S fushze g,
B ool SnpEUeEs % 2YES oF Bof, vhelLE RVA A% 5ol thal IOV RNASH BAskel
A% olAs=d Ahgd 4 Ak

2odge mi oaelsl A9s] 9% LRI HEE s wel Bt Aol edunE
dorimel egshe B QAN senrdder=e gAY B §9 &%, L& 3L AoR 54
AolxIek (st

AR SeaREdors FEEe dEow mt w4 Add U sht o ge b A=A Bt F
o 4 gtk ANE LYuRFACHE FHEE WEoR w: W 490 U@ sht ol del F7b AuA
S ggstel Fold & Advk. E LW, SYNFZALEE FEE U WY 4ol U@ sht ol F
7 ABAL BAAAL HA ZHER FA) FolsAL, BA6] EE #AHOR MER TFold £ Qi

ﬂ] ﬂ = HBV Exﬂ AAA 2 @ qu %
oA, MAE iay_%%eﬂ_@_ag FEES Ry 7+l ‘:H ¥ Anws Maste] =e®ch. B
= =

s
2 EZevgtolAle] oAA, oAt

E g
rl

T
=
2
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S = TEULEE/FEULEE A (A
5o, gmEd, @ujid ) <lglujo], ofd|axu]o] Hizxulo] 9 Z T, Hi=xHlo] &ty =(TAF),
CMX157, % AGX-1009) % CIHHEZ(HZS E0], Peg-IFN-2a @ IFN-a-2b, QH#HE Hr})S £33 4 Q).

AAl HEHAA, MAE S AFEdLHE FEES EAl(EAl Fo]) e Ak Fo] $4 shy o] &¥a
Y0 e =9 HEEo FoHr}t. SYAFEYLEEE siRNA, o) ALN-HBV, ARB-1467, ARC-520 %
ARC-521, SHEJ A~ 2@|aFZH o=, oA RG6004 (LNA HBV), Ionis—HBVg 2 Ionis-HBV-Lg, miRNA X =}

T= AA, e, 9A AdA|(steric blocker), saRNA, shRNA, WS ZAA 2/E= HBsAg W& A AA,
1dr44 REP 2139 % REP 2165 2|7 =E F33 4 vt A FeolA, /MAE &8 a7 ¥

T FEES o oo dutolgjzA|, o] wpolelx BA SAAIL WEste] FolEitk. A FHejolA,
MAE S FEFULEE FEHFES BV A= AA9 HEsle] Foj®tk. HBV A= JAlAlE= NVR 3-
778, AB-423, GLS-4, Hlol<d(Bayer) 41-4109, HAP-1 @ AT-1& X33 5= vk, AA e, A" &9
IFEHLEE FHEL 3 o]t WYRHEA, o7 TLR Z-gAe st Fojdrt. TLR 2-&A+= GS-
9620, ARB-1598, ANA975, RG7795(ANA773), MEDI9197, PF-3512676 % IMO-20555 ¥3+& 4= 9irl. AA] e
A, AAE EEaFEELEE 52 BV W3 WEste FojEitt.  HBV w4l Heplislav, ABX203 %

INO-18005 xga 4= o}, A FeolA, /A E 227 LEE 58S HE5te Fodn

A A HHE ATEE B 9y SeuRIPLEs e AR AEAIAY, BV 42 $EY oA
S o= 3t el 2 Iy SYIREYEHE B 2AES AR FEFS Foste dAE XF
k=, A7 AIE = didolA BBV §-44F 2dS AN = AL T3

AR AA e HBY §-44e] vd e Sy ey 28 e Aol (85 R 3k A B o
o SEuFFULEE B 2AE] XEF FEFS Fode AL Tk, AV A3 e Foo =
5 ¥3ghsi),

AR A el BY 9 vholE 2~ (HBV) Y] vlolH e AAATIE AS Hag g 1BVl ZAEE dy
oA E wo SEuRIFELEE e ALY Xad fa%s FToste], A7) e HBVY ufolzs~ B
3t faAl7le dAE Esske, A7) diddelA HBVE] diolel s FeE TAATI= WS st dF
A el E=3 DY 7HA wlolHA(HDV) ol S ti/doll Al HOVE wlolelx {315 A7+ WHES Als3
=

AR A e BY 7+ wholzl~(HBY) el #MS PaA)E AL "ew dhi= HBV°ﬂ e el
2 dgo] SYAFEULEHE B XAES X854 FaY9S Fo5d, 7] g HBV g9 HEs T
A7 SAE XEete, 471 EH*J oA HBYV el dHle ZAarA7le WS E?ﬁ&ﬂ}. %‘%l AN FEHE E
3 DY 7+ wpolel~(HDV)oll ZdE tidelAd HV &9 #dS AN 7= WS Aledit. g8 A ¥
Ejoll A, HBV 39 HBsAg =& H eAgo]r:}.
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62%, 62%, 64%, 65%, 66%, 67%, 63%, 69%, 70%, 71%, 72%, 73%, 74%, 75%, 6%, 7T7%, 78%, 7%, 80%, 81%,
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59%, 60%, 61%, 62%, 62%, 64%, 65%, 66%, 67%, 68%, 69%, 70%, 71%, 72%, 73%, 74%, 75%, 76%, 77%, 78%,
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oo Wy 2 854 uE 2 Uy SYIFIYEE B 2AEY Fod o, HBV 7l & HBY
2OV 249 E o, 2/%s BV #d 43S du v 39 oy A3 e Folo FEE, AT, 54
H/EE vA AE 7PAE 7 oAtk o9 #Hske], "ANE oy e e SAACRE g HaE 9
ngth,  FAE dE 5o, Holw oF 5%, 10%, 15%, 20%, 25%, 30%, 35%, 40%, 45%, 50%, 55%, 60%, 65%,
70%, 75%, 80%, 85%, 90%, 95% W= oF 100%, W o]E FX F 27) Alole] #Y 4 Ur).

woage g RUoEs mE 24RY de dw Avvll o 299 F A AR 19 Rl
_"

& 491 1919 19 0.001 WA 1,000 mge] & W9 EE o] Aeje] Mol 2A WP = A, AT F
oo A%, 2YEE AmW BA Y& FolPel Tl me 2L Astel ML 0.01, 0.0, 0.1,

0.5, 1.0, 2.5, 5.0, 10.0, 15.0, 25.0, 50.0, 100, 150, 200, 250 = 500 W2 e| &4 HES 33+ A
A R At GFEe FEHS T 14 AF 1 ke T <F 0.01 mg WA F 100 mg E= 1 9 99
Hele] Folg Hae Fudnt. wEEsHAE, A7 M9e 19 AT 1 ke B3 oF 0.01 WA ¢F 50.0 mg, ==
1okl ddoje] Wgjelnt. o vigAEHAlE, 19 AT 1 ke T 9F 0.01 WA °F 10.0 mg, =& 1 <] 919
o] Mejeltt. Y& wigASHAlE, 19 AT 1 ke Z °F 0.01 WA °F 1.0 mg, =& 1 Qo] 9] Hejo|tt.
YA FEULEEE 19 13 U] 48] aHod Fod 4 gy, dF 5o, £ €39 YuFrEYE
= oF 0.1 mg/kg WA oF 100 mg/kge] st o]de] Fojgom Fod 4 Q). dF £, /MAE iy
HeE=x ¢ 0.1, 0.2, 0.3, 0.4, 0.5, 0.6, 0.7, 0.8, 0.9, 1, 1.1, 1.2, 1.3, 1.4, 1.5, 1.6, 1.7,
1.8, 1.9, 2, 2.1, 2.2, 2.3, 2.4, 2.5, 2.6, 2.7, 2.8, 2.9, 3, 3.1, 3.2, 3.3, 3.4, 3.5, 3.6, 3.7, 3.8,
3.9, 4, 4.1, 4.2, 4.3, 4.4, 4.5, 4.6, 4.7, 4.8, 4.9, 5, 5.1, 5.2, 5.3, 5.4, 5.5, 5.6, 5.7, 5.8, 5.9,
6, 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7, 6.8, 6.9, 7, 7.1, 7.2, 7.3, 7.4, 7.5, 7.6, 7.7, 7.8, 7.9, 8,
8.1, 8.2, 8.3, 8.4, 8.5, 8.6, 8.7, 8.8, 8.9, 9, 9.1, 9.2, 9.3, 9.4, 9.5, 9.6, 9.7, 9.8, 9.9, 10, 10.5,
11, 11.5, 12, 12.5, 13, 13.5, 14, 14.5, 15, 15.5, 16, 16.5, 17, 17.5, 18, 18.5, 19, 19.5, 20, 20.5,
21, 21.5, 22, 22.5, 23, 23.5, 24, 24.5, 25, 25.5, 26, 26.5, 27, 27.5, 28, 28.5, 29, 29.5, 30, 31, 32,
33, 34, 34, 35, 36, 37, 38, 39, 40, 41, 42, 43, 44, 45, 46, 47, 48, 49, 50, 55, 60, 65, 70, 75, 80,
85, 90, 95 E= oF 100 mg/kee] FoFoR Fojda 4 Qrl. AFHE ol digk T @ ¢ WelE =3 £
el dFel AoR omHrt. oF e AU FAF 2/EE F3F Fod A8d vk, 2 EAA
)

L=
=
=

Z1ed o2 Fof FHIF E£3 o]t Foj#go g FoE 4 Q. FoEES Al 94, XaHE d3e F
TE 9 A e SfawEdeHEd o g & Jdu. AY Fo(daily administration) EE 7%
%o (post-periodic dosing) 9] ARgo] o]&= = Qlt},

2wy geniddersE o= s 24, dAd 5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15, 16, 17,
18, 19, 20, 21, 22, 23, 24 EE o 25EY g AA AU Al o3 Feld F k. Fol:
N, 209, 3, 19 EE ol B¢ ArlHoR, dF o) uF, 4F(F, 2F vhr wy



[0319]

[0320]

[0321]

[0322]

[0323]

[0324]

[0325]

S=50ol 10-2533038

Ao, 27 A7 AE Fo, ARe @ WS FoE S du. dF B9, IMYEI vF e FF Fo
Fol, 6709 w19 o4 e Yl 182 FojE wEd S gl

2 o] SYawIElEEE e I3t Foo 9 Fo=E 4 v, Foe= U9, 20gE, Y, vie
Wi ool B AIHew, dE Bof wF, AF(F, 2F sithe wEE f gk, 27 A8 AY Fo,
Aze @ HdsH F9E & . dE B0, € wF B A5 Fof Fo, /1€ e 143 o) F
g N 18] % Folg wrEa 4 gln

A3ho] X7 e o] a5 JdF B9, d3e 8, A3 #E, SN T, §59 FE, 4FY
A, A5 a9E ASGshed 2o kA9 &5, A3 wpA9 Hi, e AE5 EE dUs gide® e 5
4 Age] A ool e ke debiEe Z4se) Wokd & Aok, o AN F o g
U oEE sehEe] gele x23e ZAse], AR i AW &% FUHPSE RS 38 U B
2 W19 el vk, oE Eo], CHBY X7 &% oE Eo], vlojgja H3 & EdzoluyA] e F
7149 BUEe] o8 BrkE = Ak, 27 AR F7) Sz vwe A8 @A oo
& BAIS AlFsr)

4, A9

2o Aolm , 2 o] H9E AseH e Aol

Al AR Solis @A 54 AA s AWty A%
=3

ol S oldfalof gttt e AAIEA &= g, dF7] Aort A8" Aol

ZHUTFULEE(S, wEUALEHE, A SPuwIUEE B £ ke Md)e} rdste] E AN
of AFEE= ol "FHA" i "ERAANS AV B4 atAE AR 2 gl AR EE ik A d
FRAE shte] Adel 50 wde] b Ade] 3 W A4S ofFEFH A Ada gl o g 4
Fros EAshe sa U EHES AARY. dE 5o, A "5AGT-3'"S M "3 -T-C-AS5" A
Aotk Ad b StellA] dubdom wAEA = 54 A7 & wAX ZIAE Sake] 23kd 5
A olg dE Eof, olxAl, 7-vlopatyrobd, Aw ib(Locked Nucleic Acid; LNA) 2 fE]= Si4t
(PN =23, JEAS a9d da s glon); T o157 (duplex) & PIAviA] 4714, H3Ad BEe

T

, ol 7&; 2D avfA] QG7)Ae] HAES EsE g WEE AyFoew a1
H3le] o)Ftere] St E SHT 4 Atk AR AFL F3 DNA A E E= olo] AE A gl AJH A<l RNA
AEd = don, T3 cDNAY 4 st
oA A ARREE o] "solHY s = 27l AAAoR AFEARD A T (AoE 147] WA 25719
FEUHLLE =S 2EHA tiste] Hojk oF 65% FHAL, Hojm o 756 E= Aok <F 90% FEAA)] A
AstAl dAZ 2230 gt A A= ojdyate], FRA Q7 Abole] A4 Al S E3 olvte e 3
HE o]g7las dAsts AAS AT, stolpgesis dPdHom, ntgdAsias 228 ol it &
Ab, vk s A= Aolzk 156 A 100719 wEdHl L=, BS vteAsAlE dol7t 18 WA 50718 2 2 H
=2 gz, At stelB =3t Ve Al 2 duA vk, dE 5], @ [Sambrook, et al.,

1989, Molecular Cloning: A Laboratory Manual, Second Edition, Cold Spring Harbor Press, Plainview,
N.Y. ]S #Zxgt. stelrg st 9 slojrg|uste] ZR(S, WAl Alol 33 AX)e At Abole] AR
A, puss 200 944, 2 948 stelnse d AR (L)I 2 Al os) IR Wik 7

At Ao Yah el JuAe 2t Ade] AgSH stelndtatd + gt wHel, v we Juy
KR
=

Zh= e 284 &8 F ALRF stolre=st 2] dAES WA FAste] 2As=AE old gt
szt =1 2 IetuHe del dgisiAe, dE& 5o E#[Sambrook, et al., 1989, Molecular
Cloning: A Laboratory Manual, Second Edition, Cold Spring Harbor Press, Plainview, N.Y.]: &3
[Ausubel, F. M. et al. 1994, Current Protocols in Molecular Biology, John Wiley & Sons, Secaucus,

NJ. 1S Zxsit, A5 AA oA, Sold stojnel =gl A4S slolue|msl 270 sholA] dojytr).
FA kel BolAl LawIHEE v ZYRIFULES(dE B9, TEH £ Zdgod)E AHe
Z21 el A A kel "spelHE =3t E Zlolt).

oA AFEEE g0 "dA% slolHg =gl 2" Holm tgy e 97A% solnysdt 2US 9
u| gt} 42TColA s ok 50% EEobv] =, 5xSSC, 50 mM NaHPO,, pH 6.8, 0.5% SDS, 0.1 mg/mL %23}
¥ o] Az} DNA % 5x WStEE &M (Denhart's solution)oll Aol dlo]lB e =3}; 45TCo)A 2x SSC, 0.1%
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SDSE A B 45T 0.2x SSC, 0.1% SDSE AIAF. th2 oA, dAg stojny
& = AEAA 27 o] del f7I7F Adoldt 27)e] dite] sfo]HE =S

3} 231 20709

KeX
&5 gotor @

S [n

[0326] Mg g "EdEHor FRARNE 2719 Mdo] dAT stojBe|=st 23 shollA sfolHe

==
YA AAHoR JuA Ade] 1o A Polg we selnsay Bast gk
!

, ol 9A% stolBE|=st 3 stollA A A Lol o}ol‘ﬂﬁl 5}5 }—t— 4% 71 A

[0327] "ef

[0328] XX
zZ
[0329] "7

[0330]

[0331] "HREREE " e AT dAAATIE R 7] obdid(A) F Fobd(G), B FEn
- FE AAA7IE v T R AA HAAdV], 4
5 , 2-oprobdld, ofuld Bl Fopde] 6-dd 9 thE 4
, 24 3 ue 4 F=A, 2-FefeHd, 2-EleEN Bl 2-E| oA EAl, 5-8
294 9 AN, devd 97]9) 5-Z23)d(-C=C-Cl;) $-2Hd 2 AEA 2 g d7d F=4, 6-olx
b, AEA 9 OEE -2t (frEeha), 4-EH gk, 8- R g-ofv]ie, 8-EE, 8-EH g7, §8-3}o]
=24 W e g X]EI—Q ot @ Fold 5-38 E3] 5-HER, 5-Efo]ZFody 9 & 5-x3F
- R AEA, 7-wWETobd gl 7-mdotEd, 2-F-obuld, 2-obn|-otEd, 8-ofattobd Bl 8-ofxtold]
d, 7-dlopatgropd 9 7-glolxjeldd, & 3 H]O}XHIOM 2 3-dlopAfotdl s Egkghtt.  F7bo] W E 9
2HA71= EgtolxtolEE HEvd, oﬂ?dd] H5A AJE A (1H- JJE]H]E 5,4-b][1,4]1MZAZ-2(3H)-=), #H|=
Elobzl AlEd (IH-9 2w %= [5,4-b][1, zElOW—Z(sH)—%), G2z, oA XFE HZA AER (49
E E°], 9-(2-opn| el EA])-H- 41?%1 [5,4-b][1,4]MAK-2(3D)-), 7F2uE AEY (CH-T W] % [4,5-
b] olE AEY (H-92%[3,2,5]s ]ii[z 3-d] ¥ e -2-2) S ety Wy a7
= u 717} ©hE FEHEALlE, o & o] 7-tlokAt-oldld, 7-dopAtol Al 2-ofw]|

[ez]
=
ad Ag Y At

°)
ik
rt
N
\}
|
©
i

[0332] H AT S-rlE AR, 2,6-Tholotn| e, S-vE bl R g-S IR o] F

L2 e
> o
>

>

i

o =
2

2

&

[0333] o]t}

[0334] "HRtE A48 7)"e EA A9E Fel BV A Az Wt ejarIdeE s A9 s F
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T wEY. olE Ve A, AE U gl AE W 584 ASGPR B LIL 84S RHow e "8
A FA43} A", 2 5o GalNAc ¥ FHAHUZS T3, AX FW Ao olE 842 gHow &
= U8 g4 233 ggr=rr w13 o]y E golo WE Ul Q).

[0335] "okg]Zk2-th' S HRV/HDV =¥ HBV 7+ AlZ ul¢] HBV DNA = RNA B9} A5 zb&slo], Fulole]~ WkeS
Joy)= LEAFITYLEE B AgS I

[0336] "

(C3'-endo sugar puckering)& 2zt AL X3t Al AA] § 7kl AF(BNA), o|E Bo] 2', 4'-
BNA rEEl A=, o) a-L-WEdSA (4'-CH-0-2") LNA, B-D-mE=l5A] (4'-CH,-0-2") LNA, ol
A (4'=(CH),-0-2') ENA, 2',4'-BNA' [NH], 2',4'-BNA' [NMel, 2',4'-BNA" [NBn], oFm%=SA] (4'-CH2-0-N(R)-
2') BNA 2 SAlobmi (4'-CHAN(R)-0-2') BNAS E @l TR ol A14Q) BNA F2AE @l 41 99 2
Y= Aolel Fh} ool im ARE zte FEaFIEUQEIEE EEEA|RE, oo TAHE R kor  ofr]A
ztztel Jbw ARS Y02 -[CR)R)I,-, -CRD=C(R)-, ~C(R)=N-, -C(=NR)-, C(=0)-, -C(=S8)-, -0-,
=Si(R)s=, -S(=0),- ¥ -NR)-Z2HEH SHHo2 A¥Ee 7] =5 27 WA 409 Ad71E 25star; of7]

Do
O

rlo

A, x= 0, 1 T 20]3; n
a7, A#E C-Cp @4, CCpZAd, AZE CCp EAY, CCp &71d, XFE C-Cp &71d, C-Cyp o,
218 CCy o}, BlEIZALCIE ]z, X3 sleRAle]Z gz, seReld, X3te FelRold, G-,
A5 gz, Agd G-C, A4 @hgz, @24, 0]y, NJJa, SJi, Ns, C00J,, o} (C(=0)-H), Agg oA,

N, Axd (S(=0),-]) Ex= AZA (S(=0)-Jpela; 2t I 3 L,y 5H40%2, H, C-Cp €7, A3d C-Cyp
U, CCp A, A3E G CpEAld, C-Cp &71d, A3k C-Cpp &71d, CCy b, A3k C-Cyp o+,
ol (C(=0)-H), AgtH o4, FelRAtelE o]z, A3hd s EAL)E 2oz, (-Cp b =gz, 3e
CiCpp o=t E= B35 7]tk 54 BNAZE 53 &AWy ofve} #38F 3o m AlxE o] sjA= o] 9k
(g 501, & PAAdA dAHoz Fxa x3v=, 48 n5 535 A7,053,207%; Al6,268,490%.; A
6,770,748%; A|6,794,499%.; A|7,034,133%; A16,525,191%5; #7,696,345%5; A|7,569,575%.; A|7,314,923%;

A7,217,805%; L A|7,084,1255 FF). "FRAOZ ATH FIEYLEHE"E ABRGY ALS B3 49
TZHOZ AgE FIFULANEES A H3},

1, 2, 3 o= 401111; 7—} Rl‘;’l RZL‘\: %%E,Q_E7 H, _1}'_57], 6‘}""]5%/\3], C1=Cyo

.

[0337] AR AA Feol A, FxHor AFE FEYLAEE Yo XY INA EE Y2 X3E ENARRE A
Hck. o2 A3hE LNA H= ENAE -CHy- 7 F shube] &4 F, o& Eo] vd T o= A3kd &
ATt

[0338] "HEE A" Ed e 49 A e AdE AASH, weA] bd e @49 s AAE o
el A& ofutl,

[0339] "dhol# 2~ BAE oAst=" vlolg A HAlo] A e AthS X Ash |, REEA] npo]g s HA|S] S A
AZ Y= AL ofyt.

[0340] " 2 EREES A, Az 9 Bt L{EES XT3, AR AA FHA, g 1z, o
A Aeloltt

[0341] tidell Ao Aol "R " e "XE"E (1) ZE Tl el AAY o] AR TS YERA
e ol A ko] WA= RS dFsls 2 (2) FEE JASAY ol HAS AAAIIE A Ex
(3) A% AN AY HAA7]= RS A ).

[0342] "5 FAF"S A A5H adE AFse A IS omdi,

[0343] "ORAIEA o2 FEbee At B o IgtEe] A4 9 kAo R 8Vt o, S, B &Ei

/3EHE] Yl AESHE FAS BHAE, oo uEAsA &S B4 ANES FosA e F
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[0344]

[0345]

[0346]

[0347]
[0348]

[0349]

[0350]

[0351]

[0352]

[0353]

=5=0ol 10-2533038

oin

al7] ofolzt & waAol A AREETE. 2'-H(UISAIE R ) FEHAEE didr)d A3eke Ak, dF
o A, C, G ¥ TZ AFdr. 2'-0H(E R ) 7l =s A2A r B A3A7|dd dedtes dedt, A8
Eo} rA, rC, 16 2 U2 AFHG. 2'-0-Me FEUAANEE 2FA 0 @ ANA7| o) ASEe HEA, A=
ol mA, mC, mG B mUE AFHET. 2'-MOE F2ULAEE 2R "moe” B AR S tiEAl,
2 9] moeA, moeC, moeG E moeUE AFHTE. 2'-glH-F FEHA=E AFEA "' D A7)0 Agste=
g2k, G5 9] fA, fC, fG 2 fUR AFEHT. 2'-olgu|=-F FEEA=E £58AF "af" @ A7)
F&shs ek, & o] afA, afC, afG 2 afU= AFET. mAxe 3'-o}]=-2'-0Me-2, 6-tho]obm| = F-d
olty. A 3'-ofW|:-2'-Ul A2, 6-thololu| :mFRo|tE, [Ax¥ 3'-ofH|=-2'-F-2, 6-T}o] ol L F- o]t}
INA FFEaleAsE L 9 g S]] Fgets e, o Sof LA, LC, LG, LT2 AF®d,
FEAQLEES] T4 T AMERYSZE A dojA, EaIvoldAHE NEFHE A% "PO"RE A=A
U, durrlor Mg AFAlge] FEoE| A ka; E]JoFEAHO|E AMHEAWZE ATS AEA "ps"2 oFr|EH;
2ol HolE MHE{HRTE AFS &AFA "'np"R FV|E L HeXxAF 2o holE AMHFYZE A% 4
E2} "nps"®E k7)),

&
|
3
flo
©
X
A
o
=
tio
Hel

ol Sol, M), PE Bol AATE ABGut 2GS 2t wgE w2

o, 7] FxE N3'—P5' A¢S Zerh:

to
fu
[r
it
Y
o
o
i)
2
it
il

)

)
to
Lore o
&
)
f
M
>
)
n
I oo
2
o
i
o,
>
>

a2 go7} AgelE S gAY A
TAHo 7
2= R0 AAEE T A, A

l-FUrEL
=2 o

My oo
B9
i
N
of
QL
N
do
:C&
>
= oo
)
%)
M
B9
N
-
a2

e & ooy

4 &2 o

Mooy lo #
L
N
50 fo i 8
4
_|>i
o
L
)
A
T
=27
iS)
-
lo
u

>
e

g b
A
o rir
Lo
= oL
o ™™
o
i
o,
e

L
)
jall

i

X rr
2
=
rlo

X
Y rl.m
e

oX,
o »

N
il
rr

o,

f
N

2
ol
i,
rr
on
o
o

_/’\__
Mgl et ke Abole] Zizte] AAekE gk % 1 odiE Wl e
o 5 i

ool i oE
re,
oy ™
it
A
rlr
=
2
ol
ol
rir
=N
T g

)
rlr
)

[k
o,
:Oé
tn
2
o
o
v
o,
i)
r% of
inj
L
rlo
et
Ho
o
%,
o,
ha
ol
ot
rlo
fn
®
_|2i
o
u
inj
L
rlo
ot
Ho
o

ot o — gL
F1 L oo oF 1o

Mt Ho
e S

o] fole] FAH oz Al gAol wel & dde] ¥3rEvr. Adgd
Fah= UE wiAlsh=

Mo e 2 ooy
N o
R
of. of\
°
QL
H o =
o e
o
e
i
Rl

)
rlo
N
B
)
A
ox
>
>
oft
=
9
2
o
o,
By
fiea
N
=)
Sl
=2
e E
| o
-
%0
o
Z
)
ol
o
o
N
rlr
i)
d
- Fﬂ
o
-
oL

2 Ho rjm
2
fo o8
:Ogl
—)L
2
2
posk
S
H

=
o
ol

k]
x
o
ol
s
SO
o

o
A
ot
tlo
t

of

2 WAAE A5 W FHANA FuR wkel o], & WAl TlEHa A" Aze] s A FHi=

e
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[0354]

[0355]

[0356]

[0357]

[0358]

[0359]

[0360]

[0361]

[0362]

S50l 10-2533038

el M B APFoREE Hojde] glo] thE HE A gHE 5 9o A9 SAFERE Lol
e HAY A 29k e e AN s A B SARE etk A9l dEE e dFd ofE
o] wME B =gHeR vhed g e wME sddE 5 3l

£ BAMl 8d BE e 2 S8v A7) e e B SIS pAA R ada pades
AR FEE Aos A= Y 2 gAAe] Fam xdEm | ghwo] &= A wdste]l WY
H/EE ARE Aska AwEshr] Asl 2 WAl Fum wokEinh. BE HEEe] 18E =dd ol
T eNE Y Aoz, B dwe] Ay wwem Qs 23 (PERtr oM dEjrt FofuA] FErhs
A& Qs Ao siMso s kY. B9, AFHs tdEe] @ AA " gAet bvE ¢ 3l
ornR, vE AHEEe s Al & = vt

5 /x]}('oq]

sl AAldls FeAE 2 dEs AAshes s w71 99 2 AR 54 A FHE dAsith. e,
A= As 2 EHe] MRS Adehs Ao AFHA gt

A % H}H

BE RS AxArE & A dAACIHAM A=A ZTHEKOE 2 P0;, RT 24h).  H x| 5' 7] F-3d
8 A AAACPO)E AR o] 87bedt TR RRE A, EE thE #Ad Aok R8s A
HOoR olg7bedt THdoRSH dof, IR ARgelY. F& §4 44 S5& 9 e B eE
Ao ol8rbEd FEIUORFE  Fiste], ofudt AA m= AHgle]  ARESIITH el
(HEYER) B &9 (orrfo|E(anidite) R F3A) & T Fol ZAA ] Basialet

Aol AbgE dxw, wEdok Astd, 3 -FH2HE, 3 -ERAE B 3'-GalNAc ZFACIER <SHE
= E £ = =0, & 10 WA 3 13e] dEpdT. FEAls SRar SRR E B AR
KeN

.
~
==
o
_OL
2
=
=
b
©
=~
2
>
~
==
-9,
2
=2
R
%
ox
ofi
Qo
12
o

-
R
2
R
R
i
s
=
of

[e) H
mevi ¥E BEU)E TR, 47 LeuaRUeHES ¥F 14 2faiEe
QE= % L2 E | e}, A g
5'-0-(4.4'~Tho| M E A E 2] €] )-3' (- (2-A oh ol -, N-Tholofo] 2 2 3) DNA W/EE Nz ol Al
(A7), d-olAEAEE (C), 2-MololaREdTolweal (G 2 EHY (1)9] 2'-0-Ne T Zolultfo]E

3]
2w)E ALgste] AEAOE HYRYT. ErEoltolEE RAHOR o8l H TR

~

ORFH Y
SRSy 2'-0-Me-2,6, tholobrl ¥ el I BololES  AgAoR  ol87ted  FHIACERTH
Tl DDIT((tholwlEopm) - e 2] ) ofw] 3)-3[-1,2, 4-tho| El o} £/ -3-F] 25 S W iF2 ¢ LE =
EAERE| Qo] ES] PSS % 3 dUARA ARGt HEE S ARIEUSEHEE S-("EEH)-1F
HEZZE dA3kAe] &4 3ol CHCN 59 0.1 M E2F2olu|t}o|E g8 A 2%y 28 17Id Qe =0
ALE AFstar, olojx xEFE A, A3 ¥ gHIEE o]fste] Ak, EE WYy ¥y Eolu|rjo]Ee
A AZY FEL 98T B9, S AFEZHSEE - A AXAE 55CoNA 8A17F Bk gro}
F/olkE (3:1) §Ho g rtdste], fArlo] BT HIv|E dHTE.
TEG B F2d FelzeE 2 ERdE XA A i F8S Ak, A 2olutho]ES XA H
A%E SEawIdHEd HE AFHFoEN, FHzHE B EIVE AFACEY SYIFIULHE
2 AT, GalNAc AFAOIEH ASOS dto|==AZZ2]E-GalNAc LA AAAZEE FA3AT.  GalNAcS

o

HAFAESR 2 GalNAc WP E 2 ufFeQE=E S0l ug HPLCE AAS AT,  &FAl= 10% CHLON
=9 20 mM QAFEF, pH 8.5 ( CHCN 2] 20 mM QAFFEH, 1.8 M NaBr, pH 8.5 (gH&A
Beldtt. WY 2YawIFULEHEE st H8S Roa, 9ANA, TAAZSL.

FozHE B EFAE AFACIER MES Qa2 s E RPC-22=(Source)15 4 A7l AdollA A o
A AzvEIZHYHPLO) 2 FASI T, 5= 10% CHCN Z2] 20 mM NaOAc (9454 A) 2 70% CHCN %2
20 mM NaOAc (€+&A] B)ollth. ¥4 HPLC % ES LC-MSell oJ&f, ejuwIeeEl=e] dds g5t

o
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5 3
HO-2 0 i it

o, -

e,

v =0OEES

[0363]

A
—a

[0364]

w

=oluldlo]= (W) % Ele.

S=50ol 10-2533038

\ (J
Yo \D\/J\VQ\/‘\O/\/O\/\\,}
I 1e : : |
e’ O RV e W VN

Vit E TEG ¥ #A

RS ad

E :\TE:' f
o

(9]
O\//\O/\VO’\J/\O’V N A,
H

TEG 3AE Z+= Ed2HE

Hyp-% # & & GalNac

XY 3

Zojuldlo] = (PS) WHE o

[0365]
22 ALgstel

—
IFE

("), 2-N-ofo] &
DNA A3 eo].u]

THN

3-NHTr-dC{Bz}

[0366]

[0367] 2da A4

NP HLNPS WEE LelairE

e =

23}, ASH E O7] @AY WMo V|ER HF 93 ©A Aol
A AAAE 3 -NHIr-5'-LCAA-CPGol 1Tk, ZHzhe] &g
Research, 1995, Vol. 23, No. 14 2661-2668]° 71A¥ Aa=

s ZaeZd we, 6-Nuzdoldei (A7), 4-NNAAEY
-N,N-c}olofo] 2= =)

dRE=E HE
ABI-394 ZIAJAFo] Aol A §HAd BFod T
2 %3 [Nucleic Acids

]—U]‘ﬂro]
2 Eud (1) 3'-NH-Tr-5'-0-(2-A| o} ol &

aﬂmmﬂ0i@@aﬁw.

= 11—

THN
3-NHTr-4G(iBu)

J-NHTr-T:

B*=A,C,GEET

2=
=

& 3'-NHTr-DNA 1

[0368]

HtiolE ®

2'-F 3'-NH-MMTr-5'-0-(2-Alo}eo| & -N, f-tholofol Az 2 ) g (1) 2 4-NFHlxYUA

= ¥ [Nucleic Acids Research, 1996, Vol. 24, No. 15, 2966-29731°l 7

=

o gHatalt.
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S=50ol 10-2533038

/ o
- .
(:}7/ NH Q“F;N~< [ J{/NH

N _< [{‘N g \o—-\(c, N7,

PP N el o
3 ‘io‘y' © MMTHN  F
NC N E
S-NHMMTr-2-F-C(82) F-NHMMTF-2%F U:
[0369] ’
[0370] 2'-F 3'-NH-MMTr-5'-0-(2- Ao} ol El-N, N-Tholofo] A 2 :) g-A-wlz ot eal (A7), 2-MN-ofo] 2%5E] e To}
vl (6" e Fa= Axto] wel dAsiAT):
O
: Q
SEN e —<N4 o
Q“'P; (’ ! iy /:JI /L‘
O N ) —
> YT “‘@" A
NC ! L
MMTHHN  F MMTIHN  F
3 NHMMTr2°F A (B2) 3-NHMMTr-2-F G(iBu)
[0371]
[0372] Kok
\/NVEH? NH; /28232
C Y PP I Ne A ‘ M NaNg NHI
ha—\YO\'N_,_LN /JNM______'_EEE_.?..%E—._—._) 4o o N __i ,JN B2Ci { TN
\ DMF 5y N
HS oM
NHBz ez {/N T:BZ </N ‘ T\V:BZ
4 7 O Sy CF0SDBY g Y S A vl
B v 2 B = A S
i >, M3 F F-'\{ «’Na
N; OH "
NHEz NHBz N HBz
N { <)N Sy i’/ i N
C TN { 0 N MMTIC!, DMAP Bo— oL f
Do P A ¢ O
N F F e, MuTNH
o
NHBz ,N"< (,Nﬂﬂk\//\
oy S ey T
__Na.Q.H_:_,, Ho—, o N-X CEOPCINGPr DCI N
PyMeCHH,0=65:30:5 —\J N oom /ONC‘/\;N\T\,’F
MMTENH F !
[0373] Q
[0374] PH-19] A=
NH,
N, NH,
(I\N PPhs, DEAD (Nﬁ/g
HO NN = - N
© N HO—~ o N =
DMF _\@ N
HO  OH o
[0375] )
[0376] A B4 297] sl N N-tholHE £Eolm= (7500mL) %2 (2R,3S,4S,5R)-2-(6-0}1 =-9H-F 1 -9-% )-
S5-(Slol=E AW E)&ET-3,4-11& (300 g, 1.123 mol, 1.00 F&F)eo] &, Efelddzam (735 g,
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[0377]

[0378]
[0379]

[0380]

[0381]
[0382]

[0383]

[0384]
[0385]

S=50ol 10-2533038

2.802 mol, 2.50 B F7len. ol {AE 0T 1587 astdtt, o]o]X, 0CelA 6087+
WEHA N N-tho|Hd 2 Zoln= (7500 mL) ¢] olxtlolrt=B-ailtlolold (449.4 g, 2.581 mol, 2.54
gk o] gols A sk, doj gAS 25Tl A 2A17F ok wRkElit, dojd EIES 79 sl B
AT, AAES JEHEE Hutste HAAAT.  uAE o] o AT, 2AALES WEe=
AAd7Aste] Ak, LAE 7 Sl QellA A=A, oAl o, WA A 2A 186 g (66%)°]

Lo

PH-1& 4Utt. 'H-NIR (DMSO-ds, 400 Mi): 8.34 - 8.07 (m, 2H), 7.44 - 7.26 (m, 2H), 6.30 - 6.21 (m,
1), 5.07 - 4.95 (m, 1H), 4.33 - 4.20 (m, 1H), 4.15 - 4.03 (m, 2H), 3.71 - 3.50 (m, 2H).

PH-29] A=

NH, NBzBz

PH-1 PHD

A =84 2971 stel g™ (1000 mL) F°] PH-1 (100 g, 401.2 mmol, 1.00 @F=)o] &, spilzd

(175 g, 1.245 mol, 3.10 F&)S 0T 3023t wukatdA 27kagick. dojzl S 25ToA 343 &<

W%Wﬂr ol &S obAEATE 400 nL2 Mt Folx EtES Az, B 3x300 mL R X3}
N

KN

H =
BRHEES §9 2x300 nlE AGHAT. dold EFBE Eah FSPEF S 1x300 al2 APHAT.
SREE Th PIISFOE AZAs1w, olhel, G4 Aol FAAAL. AREES AL/ ol
A=(2/D8 Ageel ek A A gl 489tk oAl <o), WA wARA 157 ¢ (00 Pl 25

At

(

for - of

.

PH-3¢9] A=
NHBz
NHBz
NBZB

“ NaN, NH,C! /N\?/QN N A
7 Y —— : N

( . BzO—, o NN -
BZOWNFQ j DMF, 56 °C, 5h o v+ B?O"\/O S N

8 ) /
Nz OH HD)_‘r’Na
PH-2 PH-3 PH-38

As 34 #9171 sl N N-thelvE ¥ Eolu]= (300 mL) &< PH-2 (30 g, 53.42 mmol, 1.00 F&)2] &
of, dstd®=yE (5.7 g, 106.56 mmol, 2.00 F&F) % oA = UEH (34.8 g, 535.30 mmol, 10.00 FH)& &
AR F7eleh. dolxl &8 50Tl 5AI%F ¢ wksigitt. fojxl &S tho]EFE 2 u|R 2000 nL
Ak, Aozl E9tES 77, B 3x2000 mL, ¥£3} SEARIER £9 1x2000 mL 2 3} A3E
x2000 nLZ A8t EFES FF IYEFoR AxA7|a, oqHste], 18 st HFAIA
Aol &), WA T ZA 24 g (90%)¢] PH-3 ¥ PH-3S (5:1)E dUr}.

\]

B2 NHEz NHBz NHBz

N
Q” 7 —J\‘“ (}NT"\LN CaF1a0,S, DBU ¢ \‘/\\" ?NI&N
820~ \(o N \ ¢ eo—y o Nl ) MG BZO—\(U B N Bzo—\c,yw- !
o N 7’
\ —\;__, THE \_/
% FoN

S \
My OH Ho'
H-3 FH-38 PH-4 PH-45

2 (100 nL) Z<2 PH-3 ¥ PH-3S (5:1) (10 g, 19.98 mmol, 1.00
0]&ul2=-7-4l (10.69 g, 70.22 mmol, 3.50 W&)<S FH71etqich.
Fogol= (12.69 g, 2.10 FH)E #H71ekqdch.
NS tho|FEZmEr 200 L& XA ZTF. Ao
o 1x200 mL ¥ ¥3} QU EF &9 1x200 nlLZ Al
: A sl Hate, 7eF st EHFAZAT. ZANES 111 9

o] o}A|EAtE /A& ]Eﬂei zﬁgﬂokaiﬂ} ojAe o, WA uAZA 6 g (60%)<] PH-4 Z PH-4S (5:1)

—1111

A BY 297 ol HEGSI =R

o golo], 1,8-tholobatutolAbe] 22 (5.4.0
o1, 0T 1o sk HEFenyE
01 o



[0386]

[0387]
[0388]

[0389]

[0390]
[0391]

[0392]

[0393]
[0394]

SS=50] 10-2533038
£ 4k, MS m/z [MHH]+ (ESI): 503.
PH-5¢] A=

NHB2 sz o eme NHBz

N

N
(’Y l\ PdiC ¢ l‘ N ¢ T
azo—\(n N~k J + o O \, i B20- \(0 o v B0y o N
MeQH, rt, 5h \/’

1\?3 F F* 'N's N, F F e,

PH-4 PH-45 PH-5 PH-83

P Egsto]=2Fd (150 mL) 2 PH-4 2 PH-4S (5:1) (10 g, 19.90 mmol, 1.00 F=F)<] Mo, 10% ZetF
B2 (3.0 @& #UEERlth. EeaaE wivIAA, HaRE 33 FAdskal, oo AR %EW%} t}.
o gollg Aol IAZE st wwEgltt. AAE At AAEAT. oAl EFES AU St F
Zok., ZAAE(10 9)& 317] =71 wel Flash-Prep-HPLCE A A8l th(IntelFlash-1): A", C18; ©]
A, B 2 ol AEYED (30% WA 50% oFAIEYUER, 30 min); FHE7], UV 254 nm. oAl o), WA 113
A7 g (74%)9] PH-5 2 WA A2 A 1.0 g9 PH-5SE ATk, MS m/z [MtH]+ (ESI): 477.

L
of, ¥
oot v n2

24

PH-69] A%

NHBz NHBz
N
¢TIy T

/ MMTICl DMAP

Bz@—\(oj,N "= : - Bzo—WN——\ =
Py

NH, F MMTINH  F
PH-5 PH-6
A4 28y B917) S0l TelE (10 nl) F9 PH5 (4 g, 5.40 mol, 1.00 9] folo], 4-tho]w]Elofu] i
gy (1.5 g, 12.28 mmol, 1.50 %) % 4-vEAEgtolddud Z2eo]l= (10.3 g, 4.00 TF)E At
Z A7Reslh. olxl §HE 25TelA 16A13F Feb ankskglth. dojxl gAE thelZREMEr 300 LT 3
MA AT, dolzl EFIES B 1x300 mL L X3t FERRIEF &9 3x300 nLE A&, Qo EIE
S 7b7h, Eah QShIEE 89 1x300 nlE ARFAT. EFES P4 FAUEFOR AzAn
ssiel, 29 sl FEAATL. AREL telTzed/MEe (100/DE Agstel A7 A A7 Al
gk, oA o8, WA wA2AM 5.7 g (91%) 2] PH-6S AAL}.
PH-7¢] A|Z
NHBz NHBz
N 1
T( . s \N
BzO 2 NaQH = HO— o N
XY PyIMeOH/H,0=65:30:5 w N
MMTINH  F MMTINH F
PH-6 PH-7

g /WEers /8 (32.2/14.7/2.4 nL) ¢ PH-6 (5g, 6.68 mmol, 1.00

AA FASUEF (2 mol/L) (7.2 nl, 1.10 B3)S A7lstgict. dolx

I g, WSES WS 200 nLE H7Fske] #1A (quenching)dFAth. dojzl &84S

FZ3Y], F715S et Aol EFES = 1x300 L 2 E3}F A EF &9 1x300 nLZ xﬂﬁs}oﬂ

. EFES T FUEFoR AxAT|I, AFete], 7Y sl FFAIFT X&n“*-—'r%—‘l ke /tho] Z 2
2ugk (1:100)& AH&ate] Azt A A7 Aol A&akqdvk. oAl o8, WA A=A 4.3 g (100%)°] PH-

7S AAk. MS m/z [M+H]+ (ESI): 645.

é
fu
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[0395] PH-89] A=
o)
_(N N HN’b
NHB ]
N ’ O-R (’I—J\\N
¢ N 3 O o NN
| "N CEOPCIN(iPr);, DCI w4
HO o NN _J > NG \—y
—v N’ DCM O~ Y NH F
R -, fJ [
MMTINH  F -
[0396] PH-7 PH-8
[0397] A B8 B917] st telZEEver (200 mL) ] PH-7 (19.4 g, 35.89 mmol, 1.00 )] &, 3-
(&M A (Z2d-2-d)oh ] 29 [SA) Z2 A E (11.79 g, 39.12 mmol, 1.30 )& H7FekiH.
°] woluthE (4.26 g, 1.20 )= HUketalth. dolxl &l A2olA 3024t

ZZ2YE 1000 mL2 A HY. oA EIES zhzb, L3 FEIJEF

olg thol
EF 49 1x800 nLE AASAT. EREL ¥4 AUEFOR AT, o3

F 89
o, 7 Sl sFAHY. ZAAES ] z2Hdd ue Flash—Prep—HPLCle AAAT: AH, C18;
oA, B @ olMEYUEH (40% WA 80% oFMEUEZ, 6 min); AE7], UV 254 nm. oA &), A 1
A=A 15.2 g (50%)2] PH-8S AATE. NS m/z [M+H] + (ESD): 845.

MMTrNS
[0398]
i
{ ; Ne
N Ny {j\
NaNOy. DM < o-
#i5h s \\/ \i
G-’ om
[}
/N“-) “NH
2
< J'\ P
TBOMSO, o JT N NHp
v
&Y
Q
. - s /,"\.I/L“NH g
RNaN3 TEDMSO - i BJMS(‘—‘\( \N,\\N,;l\N \r/
DMF, 80°C, 21 4 )_7 H
N
i .
. o
4 By j: j?\( 0 (/I’(E” 5 J\NH 5
TROMSS 0. N N N B BAF HO—y G N > - HO PaC Ha
\( " . T J\/ a THE, 1, 5h U\/ —\(_, ’K/ WeO, . 1h
o, ot T
7 /
Y o]
“o {ﬂrm o ) ~< /,N\,/’{
—\(ﬂ ¥ NN JK{ MMTICI DIEA  HO- s {O#\o \N—I{I EH o
o Py, i, 18h S “\\,0.7, N NJS—/
NH, ", o] -
‘ el " W F "t
W [t N
[0399]
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[0400]

[0401]
[0402]

[0403]

[0404]
[0405]

[0406]

[0407]

[0408]
[0409]

S=50ol 10-2533038

PH-119] A=

Ao B4 £917] stoll NN-TrolHEEFolu= (7 L) 9 2-o}]%=-9-[(2R,3R,4S,5R)-3,4-T}o] 5fo] =5 A] -
ZEAWE)EEB-2-91-6,9-t}o] dlo| = 2-1H-FH-6-2 (700 g, 2.47mol, 1.00 FF)e] &M, o]m
o= (504 g, 7.41mol, 3.00 B)S FH7FsIFth.  olojA | 20CelA mutshAA 1,3-tho]E22-1,1,3,3-HE
glofol a2 rtol A Eak (770 g, 2.44 mol, 1.00 T3)S A 48tk dojzl §9S 20Tl 16417t Bt
wpkellth, 1 thgol]l WhE S-S E/DE 70l Folth.  RAE o s sk, o3l 93,
WA A=A 1200 g (92%) 9] PH-11S A}Ack. MS m/z [M+H] + (ESI): 526.

PH-129] A=

i 7
N NH N NH
¢ 1 J 8!
"“( Ov NANHQ —{ o~ C<N" N”l\NHZ
TH0, Py, DMAP b \C_\/,
O IS DCM, 0~20 °C, 2h \Ir,l S
_O-si—C OH ' ’ ﬁ_i;Si——ﬁ DTF
~(— ()
PH-11 PH-12
A B84 E97] st tholZ22ver (5000 mL) F<2] PH-11 (530 g, 1.0lmol, 1.00 F&)e] &Mof, g
Y (725 g, 9.17mol, 9.00 W) L 4-tho|wdoln =g gd (147 g, 1.20mol, 1.20 BF)S A= HA7}sf
Att. oojA, 0TolA wtelHA Eflo|ZF o 2HlebdEA =5 (426 g, 1.5Imol, 1.20 BH)S 271slSd
o Gzl §AE 0CAA 167 wdslgint.  o]ojx, dojxl A 20Tl A F712 2A17F 5 wHkshH
A ke AT, dojd 8N golFR2ue 5000 nLE S AA AT, doj LNE 7tz ¥ 3 FEE
F 2x3000 mL ¥ X3} AIUEF 1x3000 L2 AASACE. &AqS F& FAMUEFOR AFXAI7|AL, s}
o 7kt Fholl F=FAFCE. o] o8, A umAEA 600 g (90%) ] PH-125 AT,
ARES F7te] AAgle] o dAdA a2 AH-831% ).

PH-139] A=

o
? X
N NE )‘\‘ NH
¢ A ¢ AL
< o T g o NTNTTNH
N /0"\,07,' g NaNO, s, \<Z
3i Y \[
il Sl DMF. 1%, 16h N
Ovgind O 0 8- OH

— \

PH-12 PH-13

)el

ol

= B84 B¢7] dtol] N N-tlolv& S olu|= (1000 mL) %<2 PH-12 (200 g, 304.04mmol, 1.00 %
o, obAAUYEF (115 g, 1.67mol, 5.00 FHF)S 718, dojzxl EgES 25ToA 1643 &
Elac vl ozl gog 5000 ml B/ Fh. TAE A o3 FHEAnt. =AEES 1/4 (50
ml/g) ngA tolZ22uet/olNEUE-R QNZAAS AT, o3l o8, nARA 78 g (FHF 294l AA
49%) 2] PH-13 LAk, MS m/z [M+H] + (ESI): 526.

o of
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[0410]

[0411]

[0412]

[0413]

[0414]

[0415]

[0416]

[0417]

[0418]

S=50ol 10-2533038

PH-149] A=

0 o
<E\|\,<JKNH N i
i - NH
N/L\NANH7 </ ,ll\ P

PH-14

AL EZA 797] ol HEZSIo|=23F 2 (500 ml) < PH- 13 (50 g, 95.10mmol, 1.00 B&)e] &N,

E Ea EFogtols (95 ml, 1.00 B%, HEZSEE2F: Fo INE HA7FsIt. do4x £9
S 20CoA 12412 §9F wRkelgitt. Ao £3ES 7Y st wFAIAY. ZAHES 1/56 (20 ml/g)
Fo] k& /otELER 33 AAAS . TAE A 3 = ok, 517 el wep ZH
=
[e}

gl i
Al(Flash) = AAlstivk: A9, C18 A7t A5 osd, & % oMEYER (2% x| 10% oPAEYER, 10
min): AZ7], UV 254 nm.  olAo] oJal, &4 mAZA 16 g (59%)°] PH-142 A2Th. H-NR (DNSO-ds, 400

M) : 10.44(s, 1H), 6.49(s, 2H), 6.02(s, 1H), 5.55-5.65(m, 2H), 5.10(s, 1H), 4.08(m, 2H), 3.76(m, 1H),
3.64(m, 1H).

PH-15¢] A=

ofz L E&@A B97] alol N N-tlowEl XS0l = (2000 mL) ¢ PH-14 (220 g, 776.72mmol, 1.00 &)<
gdof Egtoldldx AT (509 g, 1.94mol, 2.50 )L H7Isldu. Lo &S 0ColA 1.543F F¢t
WRESFGITE.  0CollA wRkalAA], o] Aol olzrtlo| 72 B rtolo |’ (338 g, 1.94mol, 2.50 %%HE A 73t
Ak, Foizl FHS Ao 2AI7F B wnkellth.  dojzl EFES 20 L W7 dd o e F-Ut).
IAE A 93] g thFel, 1/10 (10 ml/g) W& wWEE/ ot EER AAgssct. o] 2o 9
3, 22 A=A 100 g (49%)9] PH-15S LSlth. MS m/z [MHH]+ (ESI): 266.

o) o]
i |
(’N.l NH <,N'WI/L\'NH
HO— o e TBOMSC Im_ CoMSOTY 0 NN
\&\/, DMF, 1, 2h a
PH-15 PH-16

Ao B4 #97] o N N-Go|HE X Eolu]= (1000 mL) <] PH-15 (100 g, 377.0 mmol, 1.00 B=)e] £
ool | olmthE (77 g, 1.131 mol, 3.00 F&F)S H7FetAth.  olojA], 0TolA uwketHA tert-F-Eriolwd
Ad FR2go]l= (142 g, 942 mmol, 1.50 FEH)EZ H7leith.  dojd {9 ”iﬂﬁ 2A17F E3r
wRksivk. I gl whEES mehES FHrbete] AAsiT. Aol E}ES S st AT, %
Fe=s HolEF2=me/veS (100:1 WA 15:1)& AR&ste] Azt A ZAq o 2 %ﬂ‘ﬁq o] Zlel o3f,
IAZA 80 g (85%)2] PH-16= AU, MS m/z [MHHI+ (ESI): 380.
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[0419]

[0420]

[0421]

[0422]

[0423]
[0424]

[0425]

[0426]

[0427]

[0428]

[0429]
[0430]

S=50ol 10-2533038

PH-17¢] A=

o
P TBOMSO A
N NH o
Ry ¥ Mheon0 owe T QY H

Py, 50°C, 3h
PH-18 PH-17

A B84 297 o gy (730 mL) 9] PH-16 (73 g, 192.37mmol, 1.00 BF)e] &Moj, 4-v}o]mEo}

eSS <23.5 g, 192.35mol, 0.50 YF)E H7eheArh. olojA, WwshAA ool AYE|ZN FE (213
)& AZbATh. Qold §9S 50TAA 3N Fek wursg. 1 Fol weEe 1

0Q
—_
w0
O
=
S
=
=
=
oﬂ

©
TE ?47}’6}04 Zﬂ%%kam. °*<>1X |9 tho]F R EMEr 3X2000 nLE FE3H, F7]5S 8otk fof
A 23S Zzh, 3 FEMIYEF 3x2000 ml, B 3x2000 mL ¥ X3 o
A7gsilcr. f7158 54 %‘*&L%EHP_E AzxAN7a, AFste], A9t st FFAIZTG. FFES tolFR
1 WA 20:1D)S AR&ste] A7t %1 A7 el A&k, o)A =AY
AAt. MS m/z [MHHI+ (ESI): 450.

PH-189] A|
o
NH
N NH O
¢ R AN NaN TBDMSO ka /UY f\ JL\
TBDMSO—\(O N N \r ° _\{i( p TBOMSO- O «x I/
\2;/, DMF, BOYT, 2 1 - \5
N ' e
PH-17 PH-18 PH-18S

Ao B E$7] st N N-tolWEdxFolu= (100 mL) < PH-17 (20 g, 44.4mmol, 1.00 =)<
g, oA ESER (18 g, 267mol, 6.00 FF)& WA, Qojxl &% 80TOIA 247k Fok mk
stk Qlolxl EFES tol2REWE 1000 nlE HAAZAT. ol §L 747, LH FTIEF 3x

1000 mL, & 3x1000 L 2 ¥3} 9shJEF 3xX1000 nL2 MASIQTE. fAS P& sPhEFOR 7AXA A,
72t &t wEAAY. FAFES tolFEEu /WS (100/1~40/1)& AH&ete] Agst A Ay Ao H&3)
Ak, oA o8, M wARA 11 g (50%) 2] PH-18/PH-18S (5.2:1)F Av}t. MS m/z [M+HI1+ (ESI): 493

PH-199] A=

o \ﬁ\ Cr)
v\m
NYJ\'NH [} \/km
li T J\ /‘t\ 4
TBD! Muo—\/o k\” "‘;’i\ AP TBOMSO- \/ N . H i WDMSU—\/U< )\ ”\ ’ﬂ\ 4
\z N me v i
N, ©oH T ™ My
P19 PH-19S

PH-18 PH-1 BS

dolZz=ve (160 L) F< PH-18/PH-18S (5.2:1) (16 g, 37.87mmol, 1.00 F&E)e] &, wgd (23 g,
290.77mmol, 9.00 @) 2L tho 1%0}11];41?41’4 (4.35 g, 35.66mmol, 1.20 F=)S 7kl oA, 0
TollA sl A 1,3-HA(Ego]|EFe2veddyd)Edo|SAIE (11.9 g, 37.88mmol, 1.20 T%)<S 273
Atk o &S 20Tl 2A3F OJ wRksgit. BREES E/9eS HUksk AAsgit. dojd £
FES tolFEEZME 2X1000 nLE FEF3k], F715S Fakdrk. Aozl &dS ¥x3}t HIUEF & 1x
1000 mL= A8kt dojzl &HE 7Sk shell sFAIZT. o3l 9F, ?M TAZA 16 g (68%)°] PH-
19/PH-19SE ATt AARES F719 FAlgle]l the dAllA 1R ALE3H3l .

PH-209] A=

[ ol}[;

4

i (o) Jz o
Mo SNM O " N N._A
'SP /N‘s/d\NH Q CT o O
TBOMSC o NN L g KR TBAF "'Oj(o N 7 HO=- - 8
e Rl TEONBOSy o RN \(.______, ¢ 7' NN \VQ N AL
\ N X ]’ " THF, 1, 8h M, M + :'*’-7,' il
Ny O T Ny F "N, !
! PH-20 PH-208
P18 PH.195

ol2 2 B3 B9y sl HEZE|=2FT (160 mL) 59 PH-19/PH-19S (16 g, 25.61mmol, 1.00 B3)<]
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[0431]

[0432]
[0433]

[0434]

[0435]
[0436]

[0437]

[0438]
[0439]

G, 0TolA anbsllA HESFEGREE EFLakol= (100 nl, 5.00 FH)E H7beiint. Ao %
S Ao 5AIZE Eek wRkEAY. ol &S tolFR AT 1000 mLE AR, dojxl &NE 7}
ZF, B 1x500 mL 2 23} AUEF £9 1x500 nLZ AAsAT. D4R §9S 7t sl FFAIAG.
Fires vel22rg/ves (100/1-20/1)& AHgste] ezt A Ay Aol H&skqlek. oAl <3, &
A A 24 8 g (85%) 9] PH-20/PH-20S (7:1)E& Alth. NS m/z [M+H]+ (ESD): 381.

PH-219] A=

0 o ol
IJ\ Z/(rw
\ .
J—d\N ‘\ o} N PiC Mg
J&/ MeOH, 1t, 1h

’\IHz
PH-21

WEeS (50 mL) %2 PH-20/PH-20S (3.4 g, 8.94mmol, 1.00 HF)o] &lo), 10% Z2tF &4 (1.7 905 A7}
ittt aE wiZIAA, AAR 33 Fedstal, ool FaAR EeAElt. dofxl &S AddA
A7 Bor wHkslgith.  dold &S WS 100 mLE XA HT. mAE oztste] AAsGETH. dolR
SAS 74t st FEAAT. 2ALES sy 279 whE Fl ash—Prep—HPLCi AT A9, €18 A# 7}t
A ol F 9 opEYUER (5% WA 50% oFAIEYUER, 35 min); FHE7], UV 254 nm. o] Al &), i
TAEA 1.7 g (54%)9] PH-21S ATk, H-NWR (DMSO-ds, 400 Mi): 12.13 (s, 1H), 11.91 (s, 1H), 8.91

(s, 2H), 8.23 (s, 2H), 7.25 (m, 1H), 5.78 (m, 1H), 4.62-3.72 (m, 4H), 2.92 (m, 1H), 1.13 (s, 6H).

PH-229] A=

i p

N 7 NH
(f(NH MMT HO NP

¥ _ e} rCl O

HO\(‘)},N =l //%/ Py.DIEA, 1t, 16h _\Q N g&/

H MMTINH  F

PH-22

o2 B H7| sfd I /N N-tholofol Az Ao €olyl (100/20 mL) ¢ PH-21 (6.0 g, 16.95
mmol, 1.00 Z&)e] g, 1-(FZZcjolrldue)-4-wEA A (6.24 g, 20.34 mmol, 1.20 TS 715

21 gdS AL 16A7F BoF wulslgtt. dojx LAS tlolFz=ZwEl 1000 mLE
SR, dojF gANS 77t x3 FERRMIEF 1x250 mL, & 1x250 mL 2 23} gShJEHF 1x250 mL
2 AAEYT. ZFES go)lF22uel/vEre (100/1 YA 50/1)S Algste] A7t A Ad Aol 48349
o, olZel osl, WAl wAZA 13 g (74%)¢] PH-222 A9tk H-NMR (DMSO-dy, 400 Mi): 12.15 (s, 1H),
11.70 (s, 1H), 8.14 (s, 1H), 7.49 (m, 4H), 7.24 (m, 6H), 7.15 (m, 2H), 6.72 (m, 2H), 5.82 (m, 1H),
5.30 (m, 1H), 4.04 (m, 3H), 3.62 (s, 3H), 3.45 (m, 1H), 2.83-2.62 (m, 3H), 1.10 (m, 6H).

PH-239] A=

e} (
U o A
). N
O-F 4
HO—\(_j N/\N J( CEOPI[N(iPr)slp S o o i,l//”: NH o
- - N
/ DCI.DCM, tt, 2h X]’ NJK//
\ H

MMTiNH F NC et
MMTINH
PH-22 PH-23
o2 EEA £917] stoll golE22=2 g (80 mL) T PH-22 (7.8 g, 12.45 mmol, 1.00 FF)<] &qof, 3-
(AP A(ZE2g-2-d)o| e | x 2 d SAN T2 R ER (7.5 g, 24.92 mmol, 2.00 T&) E 4,5-T}o]Al o}
olM|thE (2.2 g, 18.63 mmol, 1.50 B&)& TAUR H7Fett. dofzl &d& H2ollA] 24 7F Bt wykg]
Ak, Gz EFES

S golZFE2uE 1000 nLZ FAAAY. dojxl gde ZH7 ¥3 FEMUEF 3%
250 mL, & 3x250 mL @ E3} PIVEF 3x250 mLE AAFUTE. Aol LHES 7ot Flo] HE=A| L. %
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[0440]

[0441]

[0442]
[0443]

[0444]

[0445]
[0446]

S=50ol 10-2533038

ANES 3171 20 whel Flash-Prep-IPLCE A Y A, C18 A7t A; o]y, & % o AEYEH
(mmuh]%%%ﬂ YUEZ 35 min); AE7], UV 254 nm. oA o], WA mA 24 8.06 g (78%)2] PH-
E \:}%Tj[‘ MS m/Z [M"’H] + (ESI) 827

se]ur P8 2'-F-3'-NiTr WY &5

a716 vEbd e-pulzdol Al (A7), 4-vlRAEE (C7), 2-Mofo] 2
(e  2'-0-Me  3'-NH-MMTr-5'-0-(2-A|o} =0l El-N, \-T}o]ojo] A 23 ) E A
200118015 Aloll 71A1¥ AHR}E A}&3te] SHAIsFITH

MMTAHN ok, MMTHN OCH,
FNHMMTr-2-0-Me A (82) 3-NHMMTr-2-0-Me-G(iBu)

O

; «
,"//\ JZ(MH A< /—“ NH

o 0
M_§4~--< !Z/[\\N > —\(v
P Po—~ o N NC
< —Xj 0 MMTHN  Boi,
/ -,

NC TN Bc
\/ rHN QCH;3

FNHMMT-2-0-Me-C(Bz) I-NHMMTr-2-OMe U:

e 48 2'-0-Me-3'-NHIr ¥Y E5

s aolr o B B EFHTH:

2
>
42
o
1-'1

Hs #HA

3'-NHTr-dA(Bz)

3-NHTr-dC(Bz)
3'-NHTr-dG(iBu)

3-NHT1-T:
3'-NHMMTr-2’-F-A(NH-Bz)
3'-“NHMMTr-2’-F-C(NH-Bz)
3'-“NHMMTr-2’-F-G(NH-iBu)
3'-NHMMTr-2’-F-U:
3'-NHMMTr-2’-OMe-A(NH-Bz)
3'-NHMMTr-2’-OMe-C(NH-Bz)
3'-“NHMMTr-2’-OMe-G(NH-iBu)
3'-“NHMMTr-2’-OMe U:
3’-NHTr (dA, dC, dG 2 dT)-CPG 500A: &3 : 64 U] A] 83 umol/g

A (reverse) EAXE2olu|t}o]E 3'-0-DMT-d]=2-A] o}dl:=Al (NH-Bz), 5'-0-(2-A]o}=of El-N N-t}o]o}o] A 2 ]
I Zolu|tjolE | 3'-0-DNT-H|%A] ol (NH-ibu), 5'-0-(2-Alo}=o|E-N N-tjojofo] X2l EAEE
ofujtio]| E | 3'-0-DMT-d|ZA] AJEAl (NH-Bz), 5'-0-(2-Alo}o|&-N N-t}lo|olo]AZ g EAFEolu|tlo]E
3'-0-DMT-dl=-A] Elujd (NH-Bz), 5'-0-(2-Alo}=o|&-N N-t}ololo]| X g2l ¥ AaY2olutio]lE U o 113 X
AAE FHHo R o875 33U (X2 (Chemgenes)) &2 F-H 9] k3T,
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[0447]
[0448]

[0449]

[0450]
[0451]

S550ol 10-2533038

ool ‘ <f4“”

oMTG DTS
3-DMTr-dG(BUY)

a
L o L
() \( Y
Ga%ih 3 _\Q’
/ \
NG BMTO | pMTrS
3-DMTr-dC(Bz) OY\/‘B* 3-DMTT-T:

HE EA

3'-0-DMTr-2’-OMe-A(NH-Bz)
3'-O-DMTr-2’-OMe-C(NH-Bz)
3'-0-DMTr-2’-OMe-G(NH-iBu)
3-0-DMTr-2’-OMe-U:

3’-ODMTr (dA, dC, dG ¥ dT)-CPG 500A:
2564 A 83 umol/g

871 Wd, =, 2'-F-NPS-PS-2'-F-NPS; 2'-F-NP-PS-2'-F-NP; 2'-OMe-NP-PS-2'-OMe-NP; 2'-OMe-NPS-DNA-PS-2'~
OMe-NPSE 2zt SelavE Alxshy] 918, s-(AdE e )-1-HEE FAsAe] &4 shol]l 5= CHON 52
0.1 M F== Mg 5'-FAF2olH|tho|E RS ARgsto] 5'— 3" WFoes 1 plM 2AdE 14 23+
el Qe =) gte] S A/H(AZH AT 2.0 UIA 4.0 min) Foll, BF A, A3 L DH 5|
o8, ¥ygd Sawe A2 ALY EFS 98%HTh

HegEE A, RE Hyy ¥AFEolutiolE o
=9kth.  DDIT((Holmgol] m-r e 2] dl)o}u] =)-3H-1,2,4-T} o] E] o} £ /1 -3-E] &
3

A=
S AYRTIULEHE 2
AEZE|QO0lES S AT F AEARA AREslth. S EE S A AAAES 71l
A Aol A 3ARE Bt ¢ El%%?/uﬂ‘%o}‘i (1:1) 8oz 7hdste], f7]ol 2¢Ad Bar]Es AAA=S
B ddsto] &R TS
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[0452]

[0453]
[0454]

[0455]

[0456]

[0457]

[0458]
[0459]

omn
J
Jm
Qﬂ

10-2533038

A 1 WA A 4

( N N—
---------- N — NN
/ C Q. Q O ™
NG % ) VY
At -
MMTHN  OCH,CH,OCH; MMTHN  DCH,CH,0CH;
A4 1 AR 2

NC,

NG ‘—‘( NHBz 7 Zf\ Q
I Nv< ¢ V//k /kN R (”NII’J(NH 0

s
o-#
ey Ay AL
- H

v

MMTTHN "bc:-izcrszocm MMTAHN  OCH,CHaOCH,
AN 3 AA ] 4

3] HEHE 2'-0-EA] old-3'-olu| Y LA E-5' -XAF 2olu|tho|E MYy EF(AAld 1 X A
o )& W =4 1 WA 4o JERA BFehA g Fof Azl
WA, <A A 3 -NH-MMTr-2'-0-s| EA| 8 EAXZolu|t}o]|E | AAld 59 AL 3], v =2 1] L}e}
W ompel o] F23) 3ol =-2'-HEA|o 8 T4 3 ¢telo|=g FHA 22 FI A FEE AU
A pEe dAstz2 &, shr] v =4 1o YERd vpkek o], 3-18 BOMCI/ DBUSF ¥Hg-A1A N-3 REH F
ZHA E] A

548 @3, 2-nzwdd vE 82/ Ag0/ Nal/DWFE Algste] RAsialed, 2'-0-v|SA D f1s
555 AT, Sast 21 (PA/OM)S AFES N-3BOL 719 Busel ela), Auel Radd waE
6ba} A, 10 WA 20%e] st 3'-ol|x FIHAl 3-6aE AU}

/O\/\'C-H
o s o
A A Al /
é N 4 N i e
e — TH,O.DMAP e o
T o N &O )EC:V: Tro- o, N7 AHOCHCHOCH ), Yoy o N—‘&O
Y, Y
Mmed, A ] et
Ny ©OH Ny N, D
3t BOMCI DRU 2 3-3 ,\-’0\
o el 948 o
o o P Z
p r""/\ NBOM
f  NBOM # NBOW / NH . N
. < T ¢
Oy o N’&o AgONai  TrO—~ o N Q‘o PAC, THE o o AV o
Y 0 e Y m—— \ 7’ * O
M Br > A BN o
N, ©H >00% & N, O_\n-o N o‘“\—o o
3-4 3.5 362 N 3-6b
10WA 20% B4 = 848

I g 2'-0-4skE wkE =4 20 UEhd mpek o] A=tk o]& 9l&, 3-15 PMBCI/ DBU/ DMF® A
0}04, N-3 Bog A 425 i, 2-B2Red vE o8 2/ Ag0/ Nal/DNFE AH&-ste] 2'-0 <k stsle],

2'-0-v|EAE §EA 4-3S A, 1 gL, 4-39] 5'-ZEFE8}(de-tritylation) D GsAFLLS A}
23 5'-3lo| =227 dr s o, 4-55 AU},
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[0460]

[0461]

[0462]

[0463]

[0464]

[0465]

[0466]

[0467]

[0468]

[0469]

o
J
Jm
Qﬂ

10-2533038

(e}
NS w2 2
5 /'(()
I (/' NPMB
! o .
[ Ho—\(CYM '&O . " -\/27; a&o
N, oH g O
2 42
0 2 Pl
2 { A 1(
1 7 ONPME NH
NPMB \/ oM B2 (N,,&
L . HO N o A WNFANR ) o
NN r.».o—\/@ NN TEA N e B . \<_/ e \/'
— ] o, N K o,
N o 5T N, PPN y
W TN “ “
[ o
L , e 4 {
i { -{Nﬂ 4:” { S
Pac BZO-\( YN—\O fr— szoj\ o YN‘ S meon MO \,o\/ o _CEPG \CV. ’Qo
s " 4,_, L
N o M o \-—o\ M 90—\_0\ T N
A 4
47 48 440

4-6& Attt FIHA 4-69] 3'-oM A=V E ofnl
—Eiﬂﬂ%&‘zﬂaiia}ﬂ ofe] WkE-3} o] FA] HGsle], 4-88 AUTE.  o]ofA,
5'-41F  oxHEE dZE LAS Agsle dAd ?, TAEH EZEREFS AMESe] XAmds)
(phosphitylation)dle] Y3l= 2'-0-wl S Aol H5A] -2 o|E Rum 4-10& At
(4-2)9] AZ: DMF (120.00 mL) 9]8-1 (45.30 g, 88.56 mmol)<] &M, PMBCl (20.80 g, 132.84 mmol) 2

DBU (44.61 g, 177.12 mmol)E H7}le], EES AL2oA 2A17F B¢ wwrelity. B8 H7bslo], FAR F
3T, FUIFE wS5AA, APo= AHAse], WA aA A 4-2 (52.00 g, 82.32 mmol)E L},

)
Hil
Hil
i
o
k)
-

ESI-LCMS: m/z 632.3 [M+H] .

(4-3)¢] AZ: DNF (120.00 mL) 3¢ 4-2 (50.00 g, 79.15 mmol)e] &Mo], 2-B2Rod WE oHE (16.50
g, 118.73 mmol) % Ag0 (18.34 g, 79.15 mmol, 2.57 mL)E Z 78k F-oll, Nal (5.93 g, 39.58 mmol) & F7}a}
Ak, WS ZFES ARddA 1242 FoF wkEkdtk. LCMSE & 7Eske Fe®E R, Aq¥sti, &
9 EAS HUlElY, §712S BEAY A, AFoz AHAGY, FA oAz 4-3 (52.00 g, 75.39 mmol)S A
Ak, ESI-LOMS: m/z 690.4 [M+H] .

(4-4) 2] xﬂz DCM (200.00 mL) =+¢] 4-3 (52.00 g, 75.39 mmol)e] §lo], TFA (150.00 mlL)E ZH7}e}gict.
TES Ao 1A o el s 23ES W7z NHOHOl AA3] H7Fste], DOMeZ
FZagtt. §71EL EAA, AASY, ¥ odzmAY 4-4 (31.00 g, 69.28 mmol)E ATk, ESI-
LOMS: m/z 448.2 [MHH]". 'H-NMR (DMSO-ds, 400 Mi): & ppm 8.02 (d, J = 8.12 Hz, 1H), 7.26-7.23 (m, 2H),

6.87-6.84 (m, 2H), 5.87-5.81 (m, 2H), 5.38 (t, J = 5.0 Hz, 1H), 4.96-4.85 (m, 2H), 4.36-4.34 (m, 1H),
4.17-4.14 (m, 1H), 4.00-3.97 (m, 1H), 3.83-3.77 (m, 1H), 3.75-3.72 (m, 1H), 3.71 (s, 3H), 3.70-3.68
(m, 1H), 3.61-3.56 (m, 1H), 3.45-3.43 (m, 2H), 3.18 (s, 3H).

(4-5)¢] Azx: Jd (200.00 mL) 3¢ 4-4 (31.00 g, 69.28 mmol)e] &M BzCl (13.14 g, 93.87 mmol)S
71k, Wbe E3ES A-2oA 15E3F wwtsle], FEHA17|a, AHoR AGAste], WA TA A 4-5

ju

(35.10 g, 63.8 mol)= AQITh. ESI-LOMS: m/z 552.2 [M+H]' .

(4-6)2] AZ: olANEYEZ (300.00 mL) ¥ = (100.00 mL) =9 4-5 (35.10 g, 63.8 mmol)<] &Ml AALA
R (105 g, 191.40 mmol)S H7lste], uwks &3 1

e nim

S 204 12413 Feb wgketa, FHAIA, FAR F
At §71ES BE2AA, APoR A, A uAZA] 46 (27.5 g, 63.75 mmol)S AUTH.
ESI-LCMS: m/z 432.2 [M+H] .

(4-7)9] AZ: THF (500.00 mL) %< 4-6 (27.50 g, 63.75 mmol)e] &M Pd/C (3.00 g)& H7tele, w+-g
TEFES AA 1247 Tt wukstm, ATsle], HE2A1A, FA mA|ZA 9 4-7 (25.00 g, 61.67 mmol)E

Ak, ESI-LCMS: m/z 406.2 [M+H] .

4-8)°] Al=: DCM (300.00 mL) F9] 4-7 (25.00 g, 61.67 mmol)<] &Hell, MITrCl (28.49 g, 92.51 mmol) ¥
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[0470]

[0471]

[0472]

[0473]
[0474]

[0475]

[0476]

[0477]

[0478]

29 (14.95 g, 123.34 mmol)E H7Fs Fof, AaNO; (15.7 g, 92.5 mmol) S HA7}sler};. Hbe S3ES AL

ol A 1A17F FF wRkstal, oAt {7158 FASEL, NaSO2 ARAIA, A7t 2 Aoz HAste], 3
A m A ZAe] 4-8 (33.00 g, 48.69 mmol)E At

4-9)°] Ax: 4-8 (14.50 g, 21.39 mmol)®] &Ko, wlghe (200 mL)/E (20 mL) ¢ 1 N NaOH& F 73t
S TIES AL A7 HoF wuksla, EEAA, DR =31, 7128 T2AA, Ay A A

Hoa AAste], WA uHREAY 4-9 (11.50 g, 20.05 mmol)S AU}, "H-NR (DMSO-ds, 400 MHz): & ppm

11.26 (s, 1H), 7.95 (d, J = 8.4 Hz, 1H), 7.47-7.44 (m, 4H), 7.34-7.17 (m, 8H), 6.82 (d, J = 8.8 Hz,
2H), 5.50-5.48 (m, 2H), 5.13 (t, J = 3.6 Hz, 1H), 4.05-3.98 (m, 3H), 3.78 (s, 3H), 3.52-3.49 (m, 1H),
3.34-3.32 (m, 2H), 3.14 (s, 3H), 3.08-3.04 (m, 1H), 2.89-2.86 (m, 1H), 2.70 (d, J = 10.0 Hz, 1H), 1.51
(d, J=4.4 Hz, 1H).

(4-10)°] A Z: DCM (100.00 mL) 9] 4-9 (11.50 g, 20.05 mmol)<] &Mo| DMAP (489.85 mg, 4.01 mmol) 2
DIPEA (10.36 g, 80.19 mmol, 14.01 mL)S #H7}s}ick. o]ojA, CEPCl (5.70 g, 24.06 mmol)S Mol H7}sh
Aot EFES A0 3087 wHkeY.  HFSES E3} NaHC0:2 AAEATY. F75S FFE AASE

of, Na,SO, = AxA7IIL, EFAA, 2AEES A, A ES Flash-Prep-HPLCE AAlaivt.  BAE
& o B SAA, 33 sFARG. oA, BPEE T oHEUER &elAA, 33 sFAIZ
oh. ool ojal, WAl mAZA 13 g9 4-102 AATH. NS m/z M-H]  (BSD: 772.3; H-NMR (CDCls, 400

=

M) : 9.01(s, 1H), 8.07-7.61(m, 1H), 7.53-7.41(m, 6H), 7.29-7.15 (m, 5H), 6.79-6.76 (m, 2H), 5.63-5.57
(m, 2H), 4.27-4.15 (m, 2H), 4.06-3.95 (m, 1H), 3.85-3.77(m, 1H), 3.75(s, 3H), 3.69-3.35(m, 7H),
3.23(d, J~4 Hz, 1H), 2.26-2.91(m, 3H), 2.59(t, J = 6.4 Hz, 1H), 1.75-1.39(m, 1H), 1.21-1.11(m, 12H).

“PNMR (162 Miz, CDCls): 149.10, 148.26.

AAe 5

MMTHN O
f "_\#0\
5.4
2' -0~ EA A EA-NH-HI 2D -A| EAl I AF 2olu|gholE 33HE 5-4+= d}7] Wh§ 2] 39 YERd npe} o],
$gd F20A 4-8% 3'-obmn AEY fAM] 5-12 AZAN F FAY ZREIZS AREE|]
zxvgstale], 9t 2'-0-mEA A EA AJEY FAFEoln|tho]E B 5-43 AT}

gl-_O_ =2 3

J ( N
520y o N L S
0. o
.‘Y 7/ O . O
MMTHN O MMTHN
M \~c\

48 54 : 52 53 54

(5-1)¢] Ax: olHNEYEZ (250.00 mL) 2] 4-8 (18.50 g, 27.30 mmol)e] &Me], TPSCl (16.49 g, 54.60
mmol) 2 DMAP (6.67 g, 54.60 mmo )—E— H7bgk Fof ) TEA (5.52 g, 54.60 mmol, 7.56 mL)S A7) &Me] H7}
vk, wre EBIES N, dlo] ALdA] 5A7F Eob mukaldtl. NHOH (50.00 mL)E 4k E3-Ed H7}Ea
o ZFES AR 1247 Bt wdtelgity. &S FHA|A, EAR FEIUTY. FUI5E 972 AR
3ty , Na,SO2 AXAIHY. F7158 s5A1A, A7l 2 Aoz HAs, 34 uA 249 5-1 (16.00 g,
23.64 mmol)S AT},

(5-2)¢] AZx: 0ColA g9 (100.00 mL) =9 5-1 (16.00 g, 23.64 mmol)e] &Mell, BzCl (4.96 g, 35.46
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[0479]

[0480]

[0481]

[0482]
[0483]

S=50ol 10-2533038

mol)& HASAY. EFBL AedA 147 B wnsdrt. S w347, dest A Agon HA
slo], WA A2 A9 5-2 (17.40 g, 22.28 mmol)E LT},

(5-3)9] Alx: 0ColA FE 5-2 (17.40 g, 22.28 mmol)E 2] ¥/MeOH/H,0 (65/30/5) 5] 1 N NaOH &}
180 mLell H7Fetaivh.  #EAE 0ToA 15T wytalgivt. g £S5 23} NIClL &5 H7tste] A3
STk, &9 EAR

7155 3} NalHC0; &4, A2 AAsL, Na,SO,= AFEA7|5L, o1

sto], FEAAT. AFEL Adow AAste], WA nAZAC 53 (12.50 g, 18.47 mol)S AT H-

NMR (DMSO-ds, 400 Mk): & ppm 12.25 (s, 1H), 8.53 (d, J = 7.6 Hz, 1H), 8.01 (d, J = 5.2 Hz, 2H), 7.64-

SN
i
p‘g
)
i
ok

7.60 (m, 1H), 7.52-7.42 (m, 6H), 7.31 (d, J = 8.8 Hz, 2H), 7.26-7.14 (m, 7H), 6.79 (d, J = 8.8 Hz,
2H), 5.55 (s, 1H), 5.23 (t, J = 3.6 Hz, 1H), 4.09-3.97 (m, 3H), 3.73 (s, 3H), 3.70-3.66 (m, 1H), 3.38-
3.34 (m, 2H), 3.17 (s, 3H), 3.11-3.05 (m, 1H), 2.96-2.91 (m, 1H), 2.68 (d, J=10.8 Hz, 1H), 1.49 (d,
J=4 Hz, 1H).

(5-4)2] A|Zx: DCM (100.00 mL) =¢] 5-3 (12.50 g, 18.47 mmol)2] &Mo]l, DMAP (451.30 mg, 3.69 mmol) %
DIPEA (9.55 g, 73.88 mmol, 12.90 mL)E 7}8F Fo, CEPCl (5.25 g, 22.16 mmol)<S 78T, &S
Ao A 3087F wEkegTt. whES x3 NalH(0.2 AASUTE. §71%S d5= AAste, NaSo,2 1A%
ANZ|a, 5=2AA, 2ARES AU, 2B ES Flash-Prep-HPLCE AA s, AAES Y5 EF<

S3AA, 38 FFAIATE. oloA, AHES FF oMHAEYEZY &AIA, 33 sFAFHT. oA 93,
W A=A 13 g9 5-42 Ak, NS m/z [W-H]  (ESD): 875.4. H-NMR (400 Mk, CDCly): & ppm 8.64-
8.20 (m, 2H), 7.90-7.88 (m, 2H), 7.62-7.58 (m, 1H), 7.53-7.39 (m, 8H), 7.25-7.15 (m, 6H), 6.78-6.74
(m, 2H), 5.69 (d, J=1.72 Hz, 1H), 4.37-4.21 (m, 2H), 4.10-4.03 (m, 1H), 3.90-3.79 (m, 2H), 3.75 (d,
J=1.64 Hz, 3H), 3.68-3.52 (m, 3H), 3.46-3.42 (m, 2H), 3.26 (d, J=1.2 Hz, 3H), 3.17-2.97 (m, 2H), 2.94-

2.87 (m, 1H), 2.67-2.48 (m, 2H), 1.79-1.51(m, 1H),1.26-1.18 (m, 12H). “PNMR (162 Mk, CDCls): 148.93,

148.03
A A4 6
"""(/‘< NHBZ
‘\”
“\U’
MMFrHN --’\\'—.Q
§-10 AN
2'-0-wEA o E oldl=A FAMA 6-109 FAS &17) Wk =2 o] e ulel o] gtk G =
A (NHy/MeOH) 3ol A E7kA4 6-20] 93], v 6-3& 9& v3d, TBIPSClS AH-&3te] 5'-3lo]|==A)7] 9

RS Al F7HA| 6-42 At 1 thgel], 2-B 2 RolE wg o | 2 /NaH/DNFE AFg3he] 6-49] 2'-0 43}
ol olsl, 6-49) C-6-9laxfol2Y opwle] waglel 2'-0-WEAGY FEA 652 Ak B Wyl
o2 27k 6-49] 2'-0H 7)o AEld QA= G E ).
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[0485]
[0486]

[0487]

[0488]

[0489]

[0490]
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(e}
HES =2 4
o NHEz NH;
R i
_____ 4 \H el \,{* ¢ T ™ (N\/"i/j\\w
— — i ! :
=/ ot N HO N
~C‘7,,~OAC O p v O N
) A, BSATMSOTE / NHg/MeOH \
N, OAc ACN N, Ohc N: ©H
1 5.2 63
NH, Nty
N4 b
<y </
TBOPSO-y o N"/N/J NaH TBD”SF‘)—\/ﬂ —QN,;J
TBOPSCY, imi. v R 9 / 220
— o O T — - B o
N ©OH Ns \”u
6-4 65
NHR‘ NHBz NHBzZ
N .
j,/ (/ H \N 2 ,; oy
TBOPSO—y o N-’\ A TBDPSO—y, o N~ J\ TBOPSO— \[N"‘LN/J
PGIC MMTrCH /
Ns 'O"\__'O HoN ’o~\_w_0 MMTHHN b’\—‘o
-6 N [:%4 N 6-8 N
/
NHB2 NE —<N / EHBZ
N A NN N
HO iﬁ” C_P\D \ K:IW
- \(0\/ N GEOPCINGP TNy N
TBAF ) CINGPT),
2 v/ JE et
MMTHN D MMTHN Om\_-o\
8-3 N 818

FAHA 6-59] 3'-oAEV|E olvl 6-72 FYAT tFd, 4-EuvSAEAERgo|=oe] HEE o] FA]
W E3te], TBAF/THFE AR&3le] 5'-0TBDPS 719 ©R & Fof Zﬁ%ﬂ 6-85 AA ZAE TZEZS AL
6-99] X2 YSE Psto], Ut 2'-0-HIHEAAEA] oftld-NI-Hlz=Yd E A Zol|tholE Hi-H 6-108 &
St

(6-2)9] Ax: F-<F AN (1.20 L) 59 3= 1 (79.50 g, 210.68 mmol)2] &Mo, N-(5H-F
= (100.80 g, 421.36 mmol) 2 BSA (180.07 g, 884.86 mmol)ZS F7}sltt. Hojx Ferey
2 50°CelA kel 1 o], EIFES -20CE FZAA, IMSOT (93.54 g, 421.36 mmol)E
HA7betek. o]0, EFES N, dtoll 70Tl 72A12F Fob wwkslar, E3} NaHCO,2 #A3ke], DMO.2 3

Stk 7SS NaSO, = AEAIZ Foll, §viE STAA, IAFes 2t A ol AAste], &4 1A

%1-6-21) Wl =o} ]
KN

249 83tE 6-2 (107.50 g, 192.26 mmol, 91.26% T&)E LU}, 'H-NIR (400 Miz, DMSO): & = 11.28 (s,
1H), 8.64 (d, J = 6.4 Hz, 2H), 8.05 (d, J =8.0 Hz, 2H), 7.84 (d, J = 8.0 Hz, 2H), 7.66 (t, J =7.6
Hz, 1H), 7.56 (t, J =8.0 Hz, 2H), 7.33 (d, J =8.0 Hz, 2H), 6.37 (d, J = 3.6 Hz, 1H), 6.17 (dd, J =
6.0 Hz, 1), 5.09 (t, J = 6.8 Hz, 1H), 4.69-4.56 (m, 2H), 4.40-4.38 (m, 1H), 2.39 (s, 3H), 2.17 (s,

3H). ESI-LCMS: m/z 557.2 [MH]
(6-3)9] AZ: 832 6-2 (107.50 g, 192.26 mmol)©] £o1S o€k (600.00 mL) %] 33 wt.% v=olwle] &

2
FAIZL b, EFES 20ToAA 16417 5 wksk So . &ulE STLAIA, A odHE (1.5 L) TA 50%
EtOAcE AMAstar, ogsle], F3A mA=2A4 9] 35tE 6-3 (52.50 g, 179.64 mmol, 93.44% &)< L.

ESI-LCMS: m/z 293.1 [M+H] .
(6-0)¢] Azx: I7d (500.00 mL) =9 3}3E 6-3 (52.50 g, 179.64 mmol), ©o]m|t}Z (18.32 g, 269.46

mmol) % TBDPS-Cl (54.34 g, 197.60 mmol)®] &ME 20ToA 2417 =<t wuketgitly], LC-MSE 6-30] AX
HYSS BAFAT. I Foll MeOH (30 mb) 2 AASII, FHAA, ZANES o], Aot A AdollA AHA
sfol, WA wARA e 3eE 6-4 (72.60 g, 136.81 mmol, 76.16% F&)S AU}, H-NMR (400 Mz, DMSO):

§ =8.29 (s, 1H), 8.10 (s, 1H), 7.63-7.59 (m, 4H), 7.48-7.33 (m, 8H), 6.36 (d, J =5.6 Hz, 1H), 5.97
(d, J =4.4 Hz, 1H), 5.10-5.06 (m, 1H), 4.47 (t, J =5.6 Hz, 1H), 4.14-4.11 (m, 1H), 3.94 (dd, J =

11.2 Hz, 1H), 3.83 (dd, J = 11.6 Hz, 1H), 0.99 (s, 9H). ESI-LCMS: m/z 531.3 [M+H]+.

(6-5)9 Al=: F5 DMF (400.00 mL) Z<] 6-4 (35.00 g, 65.96 mmol) ¥ 1-H2E-2-w|E A gt (18.33 g,
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[0494]
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131.91 mmol)<] &Nell, Nal (19.77 g, 131.91 mmol) Z Ag0 (15.29 g, 65.96 mmol) & #H7Iste], £dES 4
2ol 5A1ZF Fek mukaldth.  o]ojA], WHEES Wrol] Fof ) FAR FESIa, @R AASY, 9 NasSo,
2 AxAAT. EuE TEAA, FRES AT A A GAske], WA uA2A] 6-5 (23.70 g, 40.26
mmol, 61.04% +~&)5 Az, WA mA|ZA o] TBIPS HAHE(5.20 g, 9.81 mmol, 14.87% 4~&)& AU},
H-NMR (400 Mz, DMSO): & = 8.31 (s, 1), 8.11 (s, 1H), 7.63-7.60 (m, 4H), 7.47-7.44 (m, 2H), 7.40-

7.36 (m, 6H), 6.10 (d, J =4.4 Hz, 1), 5.02 (t, J =4.8 Hz, 1H), 4.69 (t, J =5.6 Hz, 1), 4.18-4.14
(m, 1H), 3.95 (dd, J = 11.6 Hz, 1H), 3.84 (dd, J = 11.6 Hz, 1H), 3.78-3.75 (m, 2H), 3.45 (t, J =4.8

Hz. 1H). 3.16 (s, 3H). 0.99 (s. 9H). ESI-LCMS: m/z 589.5 [M+H] .

(6-6)°] Ax: 0CAA IFY (300.00 mL) F9 6-5 (31.23 g, 53.04 mmol)e] &M, BzCl (11.22 g, 79.56
mol)S A7, EFES HA2oA 2A17F BeF aeldth. oojA, §4E 0CE WAATaL, FAkEY
TE (20 nL, 30%)S H7Fele, TFES Ao 7F2A1Z Fo, fulE FEA]7]aL, 300 mL H,O0 2 600 mL
FAE H7Fste], §9& B8N, 52 FAR FE319, {7158 &
ZAA, S AASL, FHFES AgF A AoA AAste], WA ux2Ae 6-6 (28.70 g, 41.42 mmol,

78.09% &)L A}, ESI-LCMS: m/z 693.4 [M+H] .

ol

i, A2 Agdsta, 9 Na,S0,2 21

+

(6-7)¢] AZ: FA (150.00 mL) 3¢ 6-6 (28.70 g, 41.42 mmol)¢] &Mol, H, 3tol Pd/C (3.00 g) % MeOH
(150.00 mL)E H7IstAtt. EFES A20M 5AIZF Fob wdtalgdt).  o]oj A, HkS-ES of3lsle], ofyials:
w27 F A A=A 6-7 (25.49 g, 38.22 mmol, 92.27% S8)< AT, ESI-LOMS: m/z 667.3 [M+H]'.

(6-8)2] A=: DCM (300.00 mL) =9} 6-7 (25.49 g, 38.22 mmol) 2 AgNO; (12.98 g, 76.44 mmol)e] &M,
289 (13.89 g, 114.66 mmol) = MMTrCl (19.43 g, 57.33 mmol)S H7}sle], EFES AL A 247F 59
et ojojA, WEES HlFo| Hol §7)ES DOMOE FE311, AFE ARG, T4 Na,SoE Hx
Al7]aL, ﬁquE— AAs ], JFFES AT A oA GAst, 34 uA=ZA9 6-8 (32.79 g, 34.92 mmol,
91.36% 4~&)S AT},

(6-9)2] AZ: THF (300.00 mL) 9] 6-8 (32.79 g, 34.92 mmol)<] &Ml TBAF (1M, 35.00 mL)E H7}8le],
TFES A2 15417 FoF wHtslitk,  olojA, &ulE AASL, FFES FAE ARSI Aggr A A
oA AAste], WA TAZA L 6-9 (22.22 g, 31.71 mmol, 90.82% +&)E I}, H-NWR (400 Mz, CDCls):
§ =8.68 (s, 1H), 8.32 (s, 1H), 8.04 (d, J = 7.2 Hz, 2H), 7.61-7.57 (m, 1H), 7.53-7.48 (m, 6H), 7.40
(d, J = 8.8 Hz, 2H), 7.21-7.12 (m, 6H), 6.73 (d, J = 8.8 Hz, 2H), 6.09 (d, J = 2.4 Hz, 2H), 4.08-4.02

(m, 2H), 3.93-3.87 (m, 1H), 3.72 (s, 3H), 3.58-3.53 (m, 1H), 3.43-3.39 (m, 3H), 3.24-3.19 (m, 4H),
2.19 (br, 1H).

(6-10)°] A|=Z: < DCM (100.00 mL) =2 6-9 (14 00 g, 19.98 mmol), DMAP (488.19 mg, 4.00 mmol) %
DIPEA (6.46 g, 49.95 mmol, 8.73 mL)&] &<Hol, Ar &}l CEPCl (5.68 g, 23.98 mmol)S H7}stiry. Z3&
S AL 1AZF FoF WHEEF T, oo A, HJ%“ S 10% NaHCO; (aq) ¥ G2 AA3Fe], Na,S0, & AZRA
71a1, €S AASIY, FFES PE/EA EFES AMESEY c.c. 2 AHAT UL, TFAA, ZAANES I3
o}, ZAAE (10 g, ACN 10 mLell 3% )2 Flash-Prep-HPLCE AA|3}e], A 1xﬂfuzﬂ4 6-10 (12.60 g
13.98 mmol, 69.99% &) AUk, oJoA, AAHES F4 EFA (15 mL)ol &321712L, 33 sFAA, F
% ACNo.Z 33] EAZT.  H-NMR (400 M, CDCls): & = 9.12 (d, J = 46.8 Hz, 1), & = 8.71 (d, J =
11.6 Hz, 1H), 8.50 (s, 0.6H), 8.22 (s, 0.4H), 8.04 (t, J = 7.2 Hz, 2H), 7.63-7.59 (m, 1H), 7.55-7.46
(m, 6H), 7.40-7.37 (m, 2H), 7.19-7.06 (m, 6H), 6.69 (dd, J = 8.8 Hz, 2H), 6.03 (d, J = 3.2 Hz, 1H),
4.36-4.24 (m, 2H), 3.92-3.78 (m, 2H), 3.71 (d, J = 11.6 Hz, 3H), 3.67-3.33 (m, 7H), 3.29 (d, J = 11.2
Hz, 3H), 3.17-3.10 (m, 1H), 2.88 (dd, J = 27.2 Hz, 1H), 2.65-2.50 (m, 2H), 2.38 (d, J = 4.4 Hz, 0.4H),

1.80 (d, J = 4.0 Hz, 0.6H), 1.23-1.15 (m, 12H). “PNMR (400 Mk, CDCl3): 148.86, 148.22. ESI-LCMS: m/z

901.3 [M+H]'.
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[0496]

[0497]
[0498]

[0499]

[0500]

[0501]
[0502]

[0503]
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Ao 7
o
NG,
M NP, NA
0-% ¢

o....\(fjmf&o

MMTHN Ot
811

H 2'-0-o|g-3"-o}n| -5 - Z A Zolu|tho] E (AAe 9, 10, 11, 12)E w-g T4 8 X 129
P32k $of Az ).

WA, ElWA 3'-NH-MMtr-2'-0-°lg X~y 2olu|tjolE  Arjo] 99| 3d& §3], kA 28 tholveoln|
Halde] ZA slo] We ZaagyolER BIste](RFE 2] 8), 7] N-3 BRiH F7H] 848 o}, 2'-0-
Ad43ts 2 FERE Lol . FUIE 849 "HolMHER, (-2'-30|=FA] FHA| 8-55 AU

o
O
7]

’ o
T o
ave 7«0}% ﬁf&o /\ﬂ’”\/
=/ o M\ —(\—«“\U
Ny DA
1 8-2
o - “NA
! o
£ o A p A
\"( / SR f © WA
i }
2 \‘ l\ EH, Ag:0 o ok-‘*”&
_<MX o NHgMSOH < > (_\(_f N AgO . \("\‘/ o
and Yy LS D \———J
N e N; Oft
84 85 3
Q I s
2 ¢ o
N4 i p
({ N \rA‘NH \f(m
awmn O O @g Sureror (Y- \(v\, %
No  OF Hi DR MMTHN O
a7 a8 .
7 NG,
\'T—J\NH \""\ b‘!( P ] »"(
¢ —-')
HO—, o N4, ° o Nfgx
- 7; 0 CEPCH o Y,
NaOH —\‘( < \ ?,
maTHN  om MMTiN D
3-16 814

Lo TS AH§T F7he AAT SJa, 2'0-d FIALAE 868 AUk, T 862 oA W
%24 40 Ubebdl SHEHE 4-103F FARE 39 3ol mel, Elv 97) 2'-0-oW-3'-o}r] o5 - X E 2 ofu] o]
E g-112 Q8N

(8-4)9] AZ: MeCN (400 mL) F9] 8-2 (22.0 g, 49.62 mmol) <] &fo], DMAP (1.2 g, 9.92 mmol)E #7135}
. olojA, 3 (5.8 g, 419.5 mmol)& H7Fste], EFES Ny soll AellA 2413wk wnkehlEY, TLCE=

8-27F 2ARHAASS Yehllde. EFAA, (PEEA = 6: D& Azt A ddoR AAste], 34 2dzA 9
8-4 (22.0 g, 40.63 mmol, 81.9% 8&)E ATk, ESI-LOMS: m/z 564 [MNa] .

(8-5)9] AZ: 0T MeOH (400 mL) %] 84 (28.0 g, 51.71 mmol)¢] &Ml & NH,OH F&H (28 nl)S
A7 ek, WkE-

FES 0ColA 1.541%F &< wukslid Y, TLCE 8-47F ARE 191%% Yehfidet. %
XA, (PE:EA U= 2:1)2 Ayl A Adoz AAS ], A oAz 8-5 0 g, 42.04 mmol,

A
10:1
81.3% 48)2 ATh. ESI-LCMS: m/z 522 [M+Nal'.
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(8-6)9 AZx: 2% (100 mL) 3¢ 85 (20.0 g, 40.04 mmol)e] &, Ag0 (18.6 g, 80.08 mmol,)=
A7vednh. wke EES 50TolA 5A1F Bob wwkelk 5 LC-MSol o, 8-57F ¢HE AREHISS ¢
T U, FRER AFsta, F2AA, FA oAz A 86 (16.0 g, 30.33 mmol, 75.7% FE)E Ao, tH&
ok £

(8-7)] AZ: MeCN (400 mL)=¢] 8-6 (16.0 g, 30.33 mmol)¢] &He], =7 (8.63 g, 121.32 mol, 12 m
L& #H7Iste], Hbs E3ES A4 a5y 5o wsldyy, TLCE 8-6°] £33 ARHUSS e
ok, ==X#A, (DOM:MeOH = 100:1 WA 50:1)2 A7t A Axoz AAste], 4 odzAjel 8-7 (12.0 g,
97.94 mmol, 92.1% 8)< ATt ESI-LCMS: m/z 430 [M+H] .

(8-8)9] A% THF (200 ml) 9] 8-7 (12.0 g, 27.94 mmol)<] &M, Pd/C (1.2 )& #H7lete], EIFES N,

aloll A2oA 3FEHF EoF wHkskoith.  LC-MSE 8-70] €43 ARFASS UEAY.  oJ3ske], DCM (100
ml * 3)oF AAZ To EE2AA, A A ZA9 88 (11.0 g, 27.27 mmol, 97.6% FH)S dof, ot o

Al A 1ol= AFESFeITE. ESI-LCMS: m/z 404 [M+H] .
(8-9)2] A|=x: DCM (80 mL) =2] 8-8 (10.0 g, 24.79 mmol)2] &Mo], MMTrCl (11.4 g, 37.18 mmol), 2,4,6-
29 (2.0 g, 16.61 mmol, 6.5 mL) 2 AgNO; (6.3 g, 37.18 mmol)E F7}sle], EES 2204 1.547
BoF atelith. TLC & 8-8°] ¥ AEIFASS e, AHstd, f§U15S FAHSIEL, Na,So,E 7
A7 gl EFAIA, (PE'EA=5'1 WA DR A A ddoz AA|ste], I3 A 249 8-9 (16.0
g, 23.68 mmol, 95.5% T&)S AU},

(8-10)2] AZ: 8-9 (4.0 g, 5.92 mmol)= 1.0 N NaOH &< (20 mL, MeOH/H,0 = 9: 1)l H7}atde). g =

FES 40CoAA 2A17F BF wRkeAYY, TLCE 8-97F 2RSS YERAI, 55414, DM (20 mL * 2)
o2 FH3A, F71FS NaSOE AXAIA, FA7]12, JFFES (DOM:MeOH=200:1 =] 50:1)= A&7t A
Ag o7 AA S, aA 22 8-10 (3.0 g, 53.8 mmol, 90.9% &) LUc}.

(8-11)¢] AZ: DOM (2.0 L) %] 8-10 (2.36 g, 4.23 mmol)e] &lo], DMAP (103 mg, 0.8 mmol) 2 DIPEA

(2.2 g, 16.92 mmol, 2.96 mL)E F7}stgich. ojojA, CEPCl (1.0 g, 4.23 mmol)& H7betgith. ¥Hg 23 &
S A2oA 1A7F E¢F wuksldTt. TLCE 8-100] ARYISS e e, E3} NaHCO; (5 mL) 2 A& 3}t

I f715S Y], 58 DM (10 L * 2)o2 AASAY. &3 f7158 G52 AAske], Na,S0,2 3
, =%X1A, Flash-Prep-HPLCE AA|slo], WA mA| 2] 8-11 (2.45 g, 3.23 mmol, 76.36% T8&)<
Act. 'H NWR (400 Miz, CDCls) & 8.62 (s, 1H), 7.74 (dd, J = 1.4 Hz, 0.5H), 7.60-7.50 (m, 4H), 7.51-

FA 7] A

7.41 (m, 2H), 7.34- 7.16 (m, 7H), 7.12 (d, J = 1.4 Hz, 0.5H), 6.88-6.76 (m, 2H), 5.66 (s, 1H), 4.37-
4.23 (m, 1H), 4.16-4.05 (m, 1H), 4.05-3.94 (m, 0.5H), 3.88-3.74 (m, 4.5H), 3.72-3.35 (m, 3H), 3.22
(td, J = 10.3, 4.7 Hz, 0.5H), 3.03-2.89 (m, 1.5H), 2.80-2.69 (m, 1H), 2.61 (t, J = 6.5 Hz, 1H), 2.37
(td, J=6.6, 1.3 Hz, 1), 1.97 (d, J = 3.5 Hz, 0.5H), 1.91 (dd, J = 11.4, 1.2 Hz, 3H), 1.52 (d, J =

4.7 Hz, 0.5H), 1.29-1.17 (m, 12H), 1.08 (td, J = 7.0, 4.9 Hz, 30). P NVR (162 Mk, CDCl,) & 149.31,
147.14. ESI-LOMS: m/z 576 [M+H] .

GalNAc A

G-1¢] A

BnOH, DMAP. DCM

O
O OH
U 25°C, 24h

G-1

2]

40 B4 B47] st delFZZv g (10000 mL) T $A4k-2,6-t] (1000 g, 8.76 mol, 1.00 F&), 4-
trolWdolm -2l (53.5 g, 437.9 mmol, 0.05 H&F)o] fodo] A2ox uHkabdA s dretS (900 g,
8.32 mol, 0.95 G Hrlsldtt. dojz A Ao a5y Fok wuksitr. dojz S ¥3}
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[0515]

[0516]
[0517]

[0518]

[0519]
[0520]

[0521]

[0522]
[0523]

TEIMER Moz MY, 5 ol #he 100 9o R 12 2dEs] dojzl &S oA EAT
g 3x2000 L2 FEste], f7lTS Fekdlth. ARl EeEs 3 ASEF 23000 mL2 At
s T %&L}E%P_ AzxA71aL, oaste], At stell wFHAZE. oAl dd, A edzA

mlo
EE
=]
g
N
=
+ |
=
+
—
[e9)
w2
<
Z
N}
[N}
w

1240 g (64%)¢ G-
G-2¢ ¥4

o
H, N/\//\f)H BnO/tL‘/\"ﬁ\N/\@/\OH
HBTU, DIPEA, DMF H o &y
Q
25°C, 16h a2
Az BgA E9)7] dlo] N N-thelgdESolu= (600 mL) ¢ G-1 (58.5 g, 263.23 mmol, 1.20 2&), N N-
thoele] 2 heHolyl (34 g, 263.57 mmol, 1.20 FF)e] &Mej, A&of|A O-HlZET o]o}E-N N N' N'~H|
EGUE-92 H-dxAZT 2o 2 AHOE (100 g, 263.69 mmol, 1.20 B)E Hrlelgir;. dojxl M8 A

ol A 1A1ZF ¢k wukskdtt,  ojolx | Ao (2R)-3-o}H| w=EZ3-1,2-t]L (20 g, 219.52 mmol, 1.00 @

RN PN
ZF)S Hbeknk. ozl §NS Ao A FEN Bk wkeHA] WAL, Fojxl §AS ofH ELled
2000 mLZ 34lsldtt. dojd EES ¥3 FERUEF &9 2x1000 nLE A3t i;}%% T4 5
AMYEFoR AXAA, @Y s FEAFY. IFES golFE2dE/dMeS (1:100 WA 1:10)S A&}

()

= H
of At A A ol FE&sik. oA 9], @A uARA 38.7 g (60%)2] 25 cME‘r MS m/z
[M+H]+ (ESI): 296.

G-39] #A4
2 O O (8]
i } DMTrCl
BHOJ\/\)\N/A\Q‘;V\OH v PN '
2} AH Py, rt, 21 BnQ N H CDMT:
O
G2 G-3
A Bgy 297 shel Iy (100 mL) 9 6-2 (10 g, 33.86 mmol, 1.00 B LMo Ao 1-[ZF
2R (U-HEAHA DA | -4-HEA WA (12.63 g, 37.28 mmol, 1.10 BE)L HA7etgr;. dojzl fHS AL
ol A &k FoF wHkskY. I ggel WESES WEre (10 mb)S H71ete] AlAsEY. doid EEES
7ret s wE2A AT, dolr AL ol EAE 1000 nl® A5, dolx EIES x 3 FeERhE
F 89 2x500 mLZ A3, TFES FF IMIYEFOR AXAA, Y F FFEAFHT. FRES
ol ZZZ v eh/merS (1:100 WA 1:50)& AFg3ste] Azt A A7 Aol &35t ozlol 9s], @3
eAdRA 10.2 g (50%)2) G-32 AATF. MS m/z [MtNal+ (ESI): 620.
G-49 #A4
0 9 Hy, PO/C e Q
Bsaoww/\@/\oowr oo HOWNA@/\QDMW
NG " 6u
OH 25°C 4h
3-3 G-4
WL (100 mL) 39 G-3 (10 g, 16.73 mmol, 1.00 B&)e] fMo) ALox e Ao 109 ZetE (1 g)
S HUbsiYh. EER=AE wW7|AIT)aL, AR 53] FHASIGTE. Aol §NS ARdA 4A3F FeF wyk
stk mAZ oyste] AASFACE. Do EIES 7Y sl FHAIHAC. oA o), WA mA =AM

7.6 g (89%)2] G-45 AUTF. MS m/z [M+Nal+ (ESI): 530.
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[0524] G-59 ¥A
cC OAc
" L;,/Q h
AcC v)\/'\/\r N\/\/ \ic: o
AcHN
o one 1 o Ji\/\/\g /\fg;’\ow
-0 H 4
- P N W NG N
Ao AcHN o \/\’!‘/N\/\ \[‘/\ %M'g HBTL, DIPEA, DMF
¢ o 25°C, 16h
E e
Ac(:&/;\wo\/\/\rrn’\/\ﬁ ©
AcHN b
G-5
AcQ QAc
1
0, H H
Act O\/\/\rﬁ“'x/\/N\ ©
AcHN g E
Aco()Ar
Sa -0,
W et \N“Y\“"VJF jvv}”"i“""““
AcotEAc S
- ~. A
AcONm “‘/\/\YN i o oo
[0525]
[0526] A B384 27 dlo] N N-tho|WEdEEolu= (300 mL) =9 G4 (8.90 g, 17.53 mmol, 1.05 &) &N
o, Ao N N-tlolofo]lazaAo|eolrl (6.47 g, 50.16 mmol, 3.00 BHF)<S H7lelglth. A& A o)A
O-wlzEg}o]o}Z-N,NN' N -HEZGHE-$-2F5-AAZF Q2 X AHOE (7.10 g, 18.73 mmol, 1.12 )&

o= dojzl gHS Ao|A 1587 Nkt EFE] A2A G5 Ref (Nucleic Acids
Research, 2014, 42, (13) 8796-8807), (30 g, 16.72 mmol, 1.00 W) S H7}etgict. dojx LS AL
Al BEERE Bk wRkSAA RESAIZ Y. Aozl EFES At st FEAIZAY. AP ES 7] 2 w
2} Flash-Prep-HPLCZ &A1&} t}H(IntelFlash-1): @E,;, C18 &gt A; olsd, oMAEYEZ/E (0.04%
NHHCO; 3H6) (20% WA 70% oFMIEYUER | 15 min); FAZ7], UV 210 nm. o] Aol &), WA wx=24 20.1 g

(53%) ] G-6= AUk, NS m/z [MHI]T (ESD): 2283.

[0527] G-7¢ ¥4
Ag(% OAc
=3 ¥ Koo
AcO N NNz
AcHN /\\/\r |\\
o}
AcO OAC P
0 g_ﬁl‘j )
A»zm/ O~ N\/\/“ / ~O ’L/\)‘ NJ’"‘ODVT =
ActiN \B/
GH DMAP
AcQ OAS , DCM
\'\,/:\-O.\/ R T
AcO- O, - N
e o \/\/\j’/ i
C G6
AcG Ohc
Q H H
AcDY 0\/\/\.‘(“\/\)‘ 20
AcHN it \L
A Oc é
{ ~
SO
AcO. - ,O\,n\/\n/N N N \r\/o\/&‘\ /J‘\//\\/H\ /\‘/AQL"MTr
H
? Oe?
Aro ’)Ac )

/
S /[
Aaowox /\/WN TN HO o

AcHN

3-7

[0528]
[0529] A B 97] stoll tolEF22 Mgk (750 mL) T2 G-6 (25 g, 10.96 mmol, 1.00 F&F)e] &qof, A2
A Egoloeoldl (4.98 g, 49.21 mmol, 4.49 9&)E 7. A-2olA oA 4-thojdeolr] a2 d

do @

(1.33 g, 10.89 mmol, 0.99 H&)S H7letdv). ALdA ZgEo &£&-2, 5-U]2 (3.29 g, 32.88 mmol,
3.00 ¥ A7tk Aozl §As HALoA sk st whkslitt. Aozl £FES A st v
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2A88EE 871 210 W} Flash-Prep-HPLCE Atk ™, C18 Ae2|7h A o] &4, oMAEY
) (20% WA 50% oPMEYEZ, 20 min); AE7], WV 230 mm. o]l <&, ¢x

MS m/z [M/2+NH4]1+ (ESI): 1210.

=
EY/E (0.04% NHHCO,
FoozAo WAl mAZA 15.83 g (61%)9) G-7& L),

GalNAc—2-LA] A A A)-GPGe] A

[0530]
AcO OAc
A P
AcO SN NN
S AchN /WT H
r ‘ O
NWNY/\/O N/ll\/\)L N~ oo
AcHN ( I P N 6\70
AcQ QA |
== £
»’\PU&/VL N ME: 0 w0
AcHN i3 i
G-7 —‘\\
3
AcQ AC —
Lh 0 y
AcC O\/\\/\-./N\/\\/N o]
AcHN i
Aco OAc j‘\
i
A’ﬂm \/‘\/“ \/O\/P‘\ W /\/\
ACHN M \ﬂ/\ !\ "ODMTY
AGQ OAC /J
A 1/’\ oy N,
Ar;Ow/(\ Nt TJ ~ TN /E
AcHN X
[0531]
[0532] 3 [Biotechniques., 1988 Sep;6(8):768-75]0] 7]A1% HAx}ol w}el, HBTU/TEAS A}&3}o], G-7S CPGol 249
o}, GalNAc-2- CPG (53 umol/g)E AUTt.
[0533] GalNAc-62] A
AcO QAG
“ b #
Aco —O\/\/\YN\/\XNVO
AcHN i H F
© H F. 4}_&\ F
Ac OAC O\ \ |
O F
*‘"&"‘\”"VW ' o m/\""”‘ W\/\/\/& i
Acctl,‘:\j/ o ')
Q
ACQ\X/S/O/-\/\\/)LN‘A\V/\E/RD
AcHN H i
mEAv\/\nvi;@ﬂgggggﬂﬁﬁ m(\nv~J\A%
[0534] Sorarporsastaon
A PAC .
R Mmtn_,
Ao OJ\/\(NVN./\f Aw&fé}. c.\/\_/\},ﬁ\/\,h\f}
A:aiAc c\’ I >
ST«-’ - i vv\—ﬂv N i NS b
A "ohiN O, /\/\( S J\T NN v— e VAT e O ~/T _/\,N OJ-HY\/ Mo
M<?~A A,«,J()Ar /
-\_owq-\,o’\/\/kv\/\ L B m u/\/\}ﬁ/\/\n&b
AgHN
PH-ALP-U12-RE2-202

PH-ALP-015-R32-201

00 9hc

‘T\.r(\ H H
A0 = -o.,/\/TN\/\/NTP
3 H Aok J
£ .
P ,C\H(F Ach 0P 1 "J\
A é g&, - & ) ¥
YR AcO cv’\/\ﬂ\/\z N /O\/I*N Y NN ,\/\_,g 3

Aoin b d
TIEA, DRAF(10mLig), 1. 3k
> r’\/\/‘v’\/\ o
AcQ- 2 N i OH-ALP-015-RE2:200

[0535]
- 128 -

[e)

3t



S=50ol 10-2533038

[0536] G-89 A
OBn
oH EDCI, DMAP, 5l d /| & & HO 1
HO\T/\\/»\v/\\/f\V/L%) 0
(:3 DCM, 25°C, 16h O
[0537] c8
[0538] tolZ = =g (2000 mL) 59 ©lzkolAk (100 g, 494.4 mmol, 1.00 B3)e] &o], A2ox 4-t}o]w|Ho}n
woEd (18.1 g, 148.2 mmol, 0.30 B H7lslitt.  A-2ollA o] Zlol N-(3-tholwg ot =3 2238 )-N' -9
grt2ntjololn = sol=g2F2eo]l= (114 g, 594.7 mmol, 1.20 B)S H7leqitt. dojx LS 220
A 1A ZE Eob wnkslE Tk, ESFE] 0TolA] wykslEA wWld dF:E (64.1 g)S AH7FstRct. dojzxl gaS

ALoA SR FeF WWSHA WEAZT. fojXl ERES 23 ASUER F&A0E AFsY. £

=S 7 PAUEFLRE AXAA, HY bl sFAHT. AL E00 g)& 7] Zde wet Flash-

Prep-HPLCZ A A5} ch(IntelFlash-1): A=, C18 A7} A; o]54, & % ofAEYEZ (60% WA 100% of

ﬂiqge,Mnm1§1%%5MH%%D;%%ﬂ,UVﬂOmL o] Aol af, WA uAFA 60.7 g (42%)2]
82 AUtk NS m/z [MHH]+ (ESD): 293.

[0539] G-109] A

o
)L \,( N \/\,NT(

o]
i et
g g O O HO ANPGRS
e} s}
L\/o O~ f “\/\,nx ‘\J‘?\} \g/\/\ )
[e] o Y ) NH;
A M 5 o os
o {/ N ﬁ HBTL, DIPEA, ACN, 25°C. 160
\I'( o/‘\\/’\\/l‘\ "'\/\N
H
\fﬁo 3/’\[ \WO
0.
QTO Dﬁl\
G2
AcD OAC
&/O\ H Ho
460 —O\/'\Vfﬁ(N\/\/N\&(’
AcHN 4 L
M
/\CQCN O\
(‘\ H } OBn
Acl O NN O \/rﬂw
N (T‘( j% Y\/\V/\/’\AO
>
A~0 OAC

¢

AcHN

[0540]

[0541] OMHNEYUEZ (320 mL) 9 G-8 (4.48 g, 15.32 mmol, 1.50 BF)e] {Me] O-#HlxEe}lo]o}Z-N N, N' N'-H|
EfHE-$-25-AAZZ 02T AHo|E (5.84 g, 15.40 mmol, 1.50 ), N,N-Ttlo]olo]AZ g Zo|Eo}q]
(3.96 g, 30.64 mmol, 3.00 B&)S H7Feict. Dol &AE 25TollA 1AIZF F<F wRESGITE.  o]o]A],
G-9 (18.4 g, 10.26 mmol, 1.00 F=)S H7lek3ith. Aofx M5 25ToA 16A17F B Rk ohgo, 3
T ol FEAATY. AN ES 7] 7o) wit Flash® AASAT: A-, C18 A7t A; olgA, ¢35
PN EYUEZ = 158 ool 10%14 70%= Z7FA7; AZ7], UV 210 nn. oA <&, WA uh=A 12 g
(57%)°] G-10S Ak, 'H-NMR (DMSO, 400 Mi, ppm): 7.74-7.83 (m, 9H), 7.31-7.37 (m, 5H), 6.97 (s, 1H),
5.21 (d, J=3.3 Hz, 3H), 5.07 (s, 2H), 4.98 (dd, J = 11.2 Hz, 3.4 Hz, 3H), 4.49 (d, J = 8.4 Hz, 3H),
4.04 (s, 9H), 3.83-3.99 (m, 3H), 3.67-3.72 (m, 3H), 3.52-3.55 (m, 12H), 3.37-3.43 (m, 3H), 2.99-3.05
(m, 12H), 2.25-2.35 (m, 8H), 2.12 (s, 9H), 1.99-2.11 (m, 17H), 1.92 (s, 9H), 1.77 (s, 9H), 1.40-1.53
(m, 22H), 1.19-1.25 (m, 8H).
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[0542] G-119) A
AcC  PAc
-0 H H
AcO O\NYN\/\/"‘\{O
AcHN i
0 S
AcQ QAC
° : «} Sy
0\/\_/\ \/\, o~ Hy, PA/C(10%, wiw 30%)
AHN \ﬂ/\/ W EA/MeOH(1/1), tt, 2h
ACOOA"
et &
AcHN
G-10
A OAc
SO H H
Aco\X/AﬁNA/O\/\/\T{N\/\/NYO
toig ) O H
AcQ DAC \\JJ
‘m N N 0 NH b4
Ao N 0\/\/\“/ N \([)(\/ ; Yw\/\/\/\/&o
o 0
AcoOAc o
N Ny
AcOw-watN"\/ \;\x’go
AcHN H "‘
[0543] &t
[0544] WErS /o EAE (100 mL, v/v=1:1) %9 G-10 (5 g, 2.45 mmol, 1.00 @=F)e] &lo] 10% Ze}F &
(1.5 g, 1005 H7belAvt.  Ze23E wp7lA7)a, $422 53] Zsdn. E3ES F2 297 8
LA 2417 Sk wgtElgitt. RAE AFste AAEGT. Fol EFES T kel sFAZT. o]
Zoll &, WA uAZA 4 g (82%)°] G-11S LAIUT}.
[0545] GalNAc-69] A
AcQ UAc
Q
ACO\m—--OW Q\/\/;} o
AcHN \‘f/ {
© ™~
L\BC{?AV J\ /)\,/ ./l<
O, | o P 5
I . N N O TNl
A#O\ﬁ;}/o\/\/\ﬁ/ N “B/\\/ *T!(’\\/’\\_/\\/ 0 \/\ o
¢ 3 !
Acq QA ) o] ,/I DIPEA, DMF(10milg), 1, 3h
—Q i
AcO) 0NN TN
AcHN H H
G-11
AcQ GAC
o H~flo
O O . LN C
A0 AcHN \/\/\g/ ~ \E 3
F\/A\/F
ASQOAC ] i
G H H o/\\. F
ACO R 0\/\/\{ e \(’\/ \ﬂ\ \(\/\/\/\Ab
AcO OAC /‘
Ar-(&g/(él/(}'/\/\)i\N/ \/\N/LO
T acHN H H
[0546] GalNAc-6
[0547] N, N-tholHe ol = (63 nL) =9 G-11 (6.3 g, 3.18 mmol, 1.00 BZF)e] &Mo] N N-Tlololo]iz &
golql (1.0 g, 7.95 mmol, 2.50 B&)& HI7IsAth. o]ojA], 0TCelA wytsliA HAelEF29d 2,2,2-E
ZHol 2o oA HOIE (1.33 g, 4.77 mmol, 1.50 F%)E =7tskaic), g8 25T A 3ARE B9

s, ol EREL AT s HHAAL.
del7k A A, gelo A B, §9 B opIEUEY; addl

AN ES s =2

lash= A3ttt C18

E(gradient): 20% WA 80%, 15 min ©]W;
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[0548]

[0549]

[0550]
[0551]

[0552]

[0553]

[0554]

S=50ol 10-2533038

100%, 3 min 54; #Z7], UV 210 nm. o]Ae] <9la), WA mA2ZA 5 g (73%)2] GalNAc-6Z AAT}. NS m/z

1

[M/2+H]+ (ESI): 1073; H-NMR (DMSO, 300 Wi, ppm): 7.71-7.80 (m, 9H), 6.98 (s, 1H), 5.22 (d, J = 3.3 Hz,
3H), 4.99 (dd, J = 11.1 Hz, 3.3 Hz, 3H), 4.50 (d, J = 8.4 Hz, 3H), 4.02 (s, 9H), 3.82-3.92 (m, 3H),
3.69-3.74 (m, 3H), 3.52-3.56 (m, 12H), 3.39-3.44 (m, 3H), 3.03 (s, 12H), 2.75-2.79 (m, 2H), 2.28 (t, J
= 6.3 Hz, 6H), 2.00-2.10 (m, 26H), 1.89 (s, 9H), 1.77 (s, 9H), 1.64-1.68 (m, 2H), 1.25-1.53 (m, 28H);
F-NMR (DMSO, 162 Mk, ppm): -153.60, -153.67, -153.68, -153.69, -158.05, -158.14, -158.22, -162.53,
-162.60, -162.62, -162.69, -162.70.

GalNAc AFFA 1A

al7] W&, %, 2'-F-NPS-PS-2'-F-NPS; 2'-F-NP-PS-2'-F-NP; 2'-OMe-NP-PS-2'-OMe-NP; 2'-OMe-NPS-DNA-PS-2'-
OMe-NPS, 2'-OEt-NPS-DNA-PS-2'-OEt-NPS 2 2'-MOE-NPS-DNA-PS-2'-MOE-NPSE 2= 5' GalNAc AFFAlo]E¥
g s Azt S, 5-(MEEQ)-H-HEHE LgstAle] &4 stell 7 CHN T2 0.1 M == 34
¥ 5 -EAFTEoto]E W E ARESle] 5'— 3" WFeR 10 WA 200 uM AAYZ GalNAc 2-CPGoll o
o] §4S AFAUHAZE A 2.0 UIA 4.0 min). WHFE ZREFS o] 8T AZY Ale]Fe] olojA, X
g, st B 2R o, WY SYlawIdeEE dAn. WA AEY ZE&2 98kRY Eokt
DDIT((thol vl oln i-m & 2] el o} v ) -3H-1,2, 4-T}o| E] o} E A -3-E] 2 &2|ue|d 7 ZeUQEHE EAEZES
dolEe] E& AT & A2AEA ARt FEHOMEYED (1:1) T2 0.2 M #d opAE tho]d
o] = (PADS)E thti A (Akta OP-100)°lA #F3lAlzA Algstict. L ZalQEl= i A A7)
S AG7IelA AelA 3A3E St hRUolg/mEonl (1:1) &Aooz stdate], Arle] BT HEV|E
AAA 2R dste] GRSl

1 m}o

ol
-

M

r&’L'

140'3.73—/'\;-\,-‘ O 5’-GalNac-2 A7 A] o] E € ASO

I/j\\//\\“‘ﬂ\Tfa
. 7
bi?g( ~ \/\ﬂ/ NGNS \(\/‘ \/\ /\M /\E

pol

‘R\Q« /"
-~y O, 0. N
Y
#O ] \y ~ 7

%

3'-C6NH2-NPS-PS-NPS-(A7A) ¥4

st7] Wd, =, 2'-F-NPS-PS-2'-F-NPS; 2'-F-NP-PS-2'-F-NP; 2'-OMe-NP-PS-2'-OMe-NP; 2'-OMe-NPS-DNA-PS-2'-
OMe-NPS, 2'-OEt-NPS-DNA-PS-2'-OEt-NPS 3! 2'-MOE-NPS-DNA-PS-2'-MOE-NPSE 2Zi= 3' GalNAc ZFFAlolE® &
2o E Azs] fle, dnbAERl AAAE AREske] 10 nmol AAYLR ASOE FASHlE (29 65 nmol/g).
A Aate AEd vbel Ttk 6-NH2 BAE =94E] S8l 3'-ddel, 0.1 M oHMEYES Fo| 6-
(4-E v SA Egdolr i) ) A -(2-Alopieel | )-(N N-t}ofojo] nr 2 )-F Ay Boju|tfo] ES AZH AR 10
mino 2 ARESIGITh. A LEE S Al AAAE ARGl A2 A7 Eet R ok /v
dopnl (1:1) &Nz 7pdste], A7le &3 novls AAANZSTH ddste] 2HEsgin.  EX Al
SLE Foll, C6-NH2 W E ASOE AHEste], @4 F AFAleldE I - gl

5
VAN
¢ NN TSN
NC\/\ NH-RMTr
5°-otn] i P A Co

6-(4-2 = H 5 E2 € otn] 1)# A (2-A] o} ;o °&)-(N,N-T}o] olo] £ Z 2 W) EAF 2 oln|Tlo] E

3'-GalNAc NPS-PS-NPS-ASO A (A F AFAIA)
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[0555]

[0556]
[0557]

[0558]
[0559]

[0560]

[0561]

[0562]

[0563]

[0564]

[0565]

[0566]

[0567]

[0568]

3'-C6-NH, & ASOZ 0.2 M SEAUEE 954, pH 8.5 (0.015 mM)oll &afA]7]aL, DMSOo &3f% GalNAc-6

&1
olzHZ 5 WX 7 B FHE HAUEIAY. W EFES A2o)A 447 Bk awkeilth. AES #A8
] RE-g-2] o}u] MR ASO7} FEAE=A S selsdrt.  oleld hmuold (28 wt.h)o], (5x HRS Hu)=
Wisjel, el 2 04 L B DU g ETEE Y Aol sRAR, HREE B 89
WA, A gol® ek Ae Aol WLCE AAt

3’-GalNAc-6-7 7 Al o] EH ASO

3'-GalNAc6 AFAlol A

S 79 ¥ % | GalNAc6PFP o] ~e]= o] &k | &% (°C) | 3’ GalNAc ASO & 9] A 3-8(%)
0.015 mM 5 25 75
0.0076 mM 7 25 <0
0.0076 mM 4 25 65

Z(crude) Zejamo] s} = g #4

AMES o] 24(1.0 mb)ddl &N 7|2 th o] AFgsigivh: 14, EFAS & o5 (1.0 mb)2=2 Y3}
I, ME 20 pule = 980 plLE mlo]ARF = FH(microfuge tube)oA] 2 &&35le] Ful(cuvette) &2 3
7, 260 oA FFE SHAUS AT, FERS A2AA, 20CE BASHST

NZFA A HPLC/LC-MS &4

£ AE 0.1 D HFAA NS F42 A8 AEskglek. /A9l LC-NS dlolHE #lg &, A dAE ¥

GalNAc AFAO|EE ZAY zhx] &= ¥ A¥ Zolu|do]E (NP) ¥ E|Q ¥ A Solu|do]E (NPS) HEE &
AFEFYSEEE & W3 HPLCE At tr.  ZA1= 10% CH,CON 9] 20 mM QANJEF, pH 8.5 (&=
1.8 M NaBr, pH 8.5 (%4 B)oltt. HF uwFdoEH=

olojA, AAYE HWx g uE A9d ~(Sephadex) G-25 M(o}w ik wvlo] @ Alo] A Al = (Amersham Bioscience
s))E AREste] g4Eiltr. FIEFAE "ol 10 nlE 33 AYMYEth. HETHSZ, 2.5 nl RNAse
2] groll b3 3‘311% AAE S E w9 =9 A & (drop wise elution) 2 ZFEZ A 7}k,
4 &Y AHE 3.5 ml Gol2FE 2357 A wpo|do] nfR &EA| A

IEX HPLC & d&E=z2THo] LC/MS &4

A

L

e

S ¢k 0.10 0DZ o &ahA]7 o], IEX-HPLC 2 LC/MS A4S 98] 54 ulo]eo] u)uig)gie}. A
HPLC % ES LC-MSoll 93], &e]awIdE=9 s FFsiditt. ¢k 2 #A%s Z2ujxs fZafA

A 2~ Z+2] W (Promass Deconvolution for Xcalibur; ®]=f #HAwWolyols: e AA9] w=nlE]o}(Novatia))
ARg8ke] | HPLC #41(607C, IEX-A1%.(Thermo) DNAPac PA-100, A- 25 mM SI2M}EHF 10% oFHEUEZ pH
11, B- 1.8 M NaBr 25 mM SQIMFIEF 10% oA EVEZ pH 11; RPIP-YE]~ A ~H @A (Vaters XBridge) OST
18, A- 100 mM HFIP 7 mM TEA B- 7:3 "Wl&t& /oA EYE™) 9 ESI-MS 44 3 A3k, sy 29
SYLFEULEES FAA8Gom, molA ] X digh AFS MW, amu +/-29] A& 7HE ¢ dE
!

H Tl

i Hel

(@)

rln

i b
2

=
=
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[0569]

[0570]

[0571]

[0572]

[0573]

[0574]

[0575]

[0576]

S50l 10-2533038

1:k1
)

Y E =9 Hlﬂf‘f}ﬁ
= ’ = EE]J—*TI_EEHOE] e
=2 gtEoR xA A AEd FrRAo| AL FlojHE = g}a
LRSS 5 HAE AE SHawEd e
BaAE Aedty 24 stellA e Ao Aeldty 24 stelA, dE S

A Pl A, E3HAQ Tme >50Celtt.  HA| FeolA, &3
AA Feol A, AelstE 274 slellA i Ao Aeldz x4 oA %7 3
A AEE E3AE e MAE 2w EUE =S Tnd >50To|t).

ru9

_YE

(o 0 J% g

oA, ¥A AWk AL 7|x] ulolzi2 DNA EE RNA AQ, oA HBV Alse ik Adzig

AA oA, AR SYuFIEU e = HBV Al £ olo] RNA S57HE Y 7] 6719 MY F FHolx &)
upoll thsle] X3S vrehfar/veRR AW, HBV Al (3 E) E o2 RNA 57HE (3 P9 &) 670e] H4d &
Aol shte] H3AlE PAste] hgAdS vepdth. HAl FEoA, dRA HBY Als Ady 5dAE 34

A IFIFULEEE §3 S (Tm) 7} >37Co|th. HBV A< RNA A<, o710 DR-1 2 /X DR-2 RNA A]
dd F Aok, EFAE At 27 slolA e AL AYEE 23 ShlA, dFE B9 s A g
F(PBS)olA FAE = duk. AA FelolA, B&dA 9 Tnd >50Co|tt. HA dejoA, ZgA2 Tne 50 W
2l 100Celth. Al FejellA, AeEE 23 ShellA = A AlE)stA = slol A HBV RNASF HAE
AFEHALE =Y Tne >50Co|t}.

2]
s S =] Al AL

|

2709l HBV AMEFE Ab&ste] SElawEdleE =9 A@AW a9S Wrteklth: HepG2.2.15 (2215) %
HepG2.117 (2117). Z2A wjok A M (sup)oll 419 HBsAg %.i

z] ok ol MEZAS Hep(2.2.15 AEES ARE
ste FAsITh. 7] A A(sup) 2 AEZU EEoA Q] HBV DNA TAaE HepG2.117 Al EZ oA =433 .

HepG2.2.15 AEFE 4709 Egd HBV AES zte oA AxFoltd.  AXEE 10% FCS, 100 I1U/ml
HAUAHA | 100 wg/ml 2EZHERto|Al @ 29 FFEWo] B3y Ew|lm W olF A Fol|A 5% 0,9 97

el A 37Col A ARNATH Tl A, 2.5x10 ) AE/Ae Feh myE 96 U oo
of, sk wot Qtdleldsigltt.  Fof Fdell, AzAbe] ZREZ we, A4 qE 2

%1 RNAiMax (W)= wiARSRAl = DAl Ao B v]A (Thermo Fisher))® Aol Edx~#d ,
e FRE O)FOR o], A7t &#aE K0 FA % (50 FF & vl diste] #AET. EW
3 Foll, AN (sup)= =H3kaL, EC50 A4te 918l HBsAg ELISA(T= Z=Ae] @ Euto] 2 (AutoBio))ollA
ahodek. 50 FHE e, HE olH-=Z(CellTiter-Glo)® (V= =I5 wit)s Ao ==
(Promega) )& AlZ=ARe] XAl whe} Ao ARg-eF3ict.

HepG2.117-& TetOFF(EIEgtAlo]E3 TE o] 554 SA|Ao|Ede] 1A
HBV Al=9] &3d 1.05 7 (o}d ayw) & WHAAI7I= kA e ke Ao
yaA@, 100 pg/ml ZEZRERflA | 2% FFERW . 250 pe/ml G418 L 2 pg/ml BIEZAlo]Z¥o] HEH
DMEM/F12 ®j=]ell Al 5% C0,0] w9171 afellAl 37ToAA AZAIZTE.  Fol o], Ax wix] 3 HEZAL|Z

A sl A o] HAF Fr=) el Al Sl
Joh. AIEZE 10% FCS, 100 IU/ml =

S AAsIaL, MEE AFHs 3 "HEZDA I E-S AASEL, e vl (2% HE-A] 28l (Tet-system) <!

¥ FBS, 100 1U/ml #YA&A, 100 pg/ml 2EREnlo]xl I 24 FFEFS &3l DMEM/F12) & AF-8-3ke] Z&)

A ZEd 96 @ ZelolEel] 2.5x10 ) AE/AE Seolgetgirt. ololA, AEE S Hob <ol s}
A

Ak, AY Gdell, AxAe] TREZ wel, A% sAE EawE G EZHAE RNAiMax (P 5 sjAREA =
T 94 Ao MR IR AX ERAFGHAANAL. e FE FEE olFoR o, Z7te gElus
EC50 =4 % (C50 =& & thol] diste] FAsY. EAAIAM 49 Fo A A (sup)S 573F], HBV DNA
qPCROl 2o = ARGSHGITE.  AlE=5EH S HBV DNAE MaghAX™ Z 34t 2] 7|E(MR dM)E delgh $of,
TP O ZA PR H&3klth. HBV o}3 ayw DNA (BF Rl V01460) M E& Agste], Awd kol (5'-
TTG CCT TCT GAC TTC TTT CCT TCT-3'), <& =elolw (5'-TGC CIG AGT GCT GTA TGG TGA G-3'), %! 5'cl
FAM(6-7}2EAZZ 2 g Ae) 2 FAEH 3'd TAMRAGG-ZFIZEANHEZDHEZ)EZ FX9 I3 ghavt

2
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[0577]

[0578]

[0579]

[0580]

[0581]

[0582]

[0583]

[0584]

[0585]

[0586]

S=50ol 10-2533038

(TagMan)® X~ =ZX (5'-TCG GGA AGC CTT AGA GIC TCC TGA-3')E TAFISIATE (Zo]™ JAZ Y~ (Primer
Express), A% TA). o] Zgtoln 3l Z2HE AME3lo], rEF A == (AmpliTaq Gold) DNA #&]wefo}
A (v= wAREA =T g4 2A9] HZ-AH 2ol Ale]d A (Perkin-Elmer Life Science))® H#2 AAI7E
PCRE AB3tgict. ol2fgh whgol digh 28 thg3 2k 1 AfelE, 95Tl 107F 3 ZE}E(hot-start)
T, 50 AtolEe] WA (15627 95C) E ojd®/F3 (187 597).

O17F Zd FHAlFolM ] TFA] HBY AlAHE

TAREE A7 2o DAECPHDE 527, 200,00070 AE/AZ 24 4 Eeo]Eo] Zelol”sltt. AE
£ 37T 5% COoA shwt &<t 3 EAAT.  AES moi(FHATE=) 50 WA 100914 HBVE AR&-sto] O/N
(37°C/5% COp) AF R, s &t AR 5, vpelg s HFes Ak, Alxs oddd Al A

2 3 3 AFAT. ololA, AAF PHH wiA = BFsith. wiAE 450 ple] AR wiA = A|skitt,

50 pleo] EdxAEA E3ES Hrlekgduk., Opti-MEM I (2}e]= ®la == (Life Technology), Cat#: 31985-
070)9] Ly IHE HE Lo 2081 FAA7|, FZAEW RNAIMAX (B EZZ(Invitrogen), Cat#:
13778-150) & i3l Y

g B3] Opti-MEM I$} &¥alar, 33 Hall"ate], A2olA 10 WA 2083F A5
o] M3ttt 50 ple &A1 @ RNAIMAX £F=S Ao #H7lste], EHolEE £o2 F3 7/PHA ok, &
HolEE thA] dulelEel @ik, #A Fdol, HBsAg E HBeAg ELISAC] tigh AAHANE AF kL, AE A
EE&S S8 AIEE AFSIATE. HBsAg ELISAS 7] AAolA 7]=atith. HBeAg®] 79, LEHO]Q Xk
(Autobio Diagnostics(CL0312-2))¢] ¥ S Al&3}iT).

S aFgIFd e =] AAY A

of, BBV Als& vhf-2 IhAlEel] a&dos ddd 5 k. AV/IBVe o3 W] AA44 w29 742 &

Ape] W HBV A R 7] BV wpeleA¥EE U 4 vk, AAV/HBV REIS ARESte], thdd F

ol & HBV AlAle] A A4S B S Sdvk. v ATUNAL 28U el AAV-HBVell A AT, I

= K 0, 2 2 4dA el 33] J|shFosiArt(de] BAIHA &=

). Ee= o5 09 54 8% diE 93] FolEAM Fd=E 5 k. HBV &<lo] ofyz}, HBV DNAC

Zat, el (ETV) & WY A Folstsitt. FH HBV S &9 (HBsAg) B E &< (HBeAg) &

ELISAS “&8ff, Z12]al HBV DNAS At PCR& &3 A4sk3ivh. ELISA % 2 oPCR 2 7] Aldad &
o]

2l 3 439 "ol 7t ouA AAEAEAS Ayttt EE A HBsAg AIEZF EC50

J=, HepG2.2.15¢] Wo] ALgEQoerm g dolgrl FAYE o = 3o "2215"2 &
A=A, BE AP HBV DNA MEF EC50 2 CC50 dlo]Eell thallA=, HepG2.1172] WHHo] AbgEon
2, delgr A" 4 Tt o "2117"2 FAIESITH.  HBV/PHH 79 AlagloAd Algd e Al
HBsAg %t oluz} HBeAg EC50 dlo]Elo] thalE, PHH ¥o] AgHomz  dHolgrt FAE 4 T 8
"PHH"2 FAIE AT, AA AAV-HBV whg-22 BE Ao s s, 7] AR Ao e A8
o}, Ho HBsAg (=& HBeAg) ZAh+ A A (nadir; @ 21 #a)Elar s1¥ow | Holg7F EAH & T+
el "HAA"Z FAIFATE. 2709 ASO7F FF olE9] HAA A sl vlaE Ak, FHA A o]9e] Fho] HluL

AT, ]85 H2Ed BAE Aot

¥ 1 UA ¥ 4302HE AExi=
o] &% HBV S &9 (HBsAg) H/®x=

BV 491 9 gt g, B owwel ARA FE SHEE, A8 Bo ® 1 WA E 4B302VE A9
SerEe AsHEolRh, MBVS] st olgel Fe] AMHAL, AF Fo A BV S & (MBshg) R/
2 A

st7] e, ARE T 7HA = vl sidditt:

A) 0.05 WA 10 nM;
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[0587]
[0588]
[0589]
[0590]
[0591]
[0592]
[0593]
[0594]
[0595]

[0596]

[0597]
[0598]

[0599]

[0600]

[0601]

[0602]

S50l 10-2533038

B) 10 W=l 100 nM;
C) 100 nM Z3};

D) 0.1 WA 5.0 nl;
E) 5.1 Wx] 10.0 nM;
F) 10.1 WA 21 nM;
G) 20 WAl 100

) 10 WA 1000

I) >1,000
J) >10,000.
[ 1]
PS W 2.0-Me W3 & 2 vjvg} i gy e
Hzélja 2215 |1l HBsAg
41D Ad (539 Eose | CCS0 |5 ghaw [ F2heF (MW)

ony | @M | @EAAD

5" mGpsmCpsmApsmGpsmApsmGpsGpsTpsGpsApsApsG

101 psmCpsmGpsmApsmApsmGpsmUpsmGpsmC-3~ A J 6967.66

102 5" mGpsmCpsmApsmGpsmApsmGpsGpsTpsGpsApsApsG B 5 7739 69
psmCpsmGpsmApsmApsmGpsmUpsmGpsmCps-Chol-3’ T

103 5" mGpsmCpsmApsmGpsmApsmGpsGpsTpsGpsApsApsG B 5 5 872857

psmCpsmGpsmApsmApsmGpsmUpsmGpsmC-GalNAc-3’

* 3x30 mg/kg SC F-°f &7 A

F

T la WA X lcE AAV/HBV vh9-2n 2dofa Aol el B ube o] ‘W%Q2$ Alge] Axs e
AAV/HBVE HA7Fs3 HBY AlxS Biste Axg obd olty. #AAE 8 AV 1=

M8 5AHS o]83le], BV AwS vk IHAE gél%@.AMMWﬂQ@Eﬂ@*
A wpg-20] 7HAe #xle] g HBY A4S EWEh F7] BV mlo|¢A~d8FS 2T 4 k. AAV/HBY B

o

r[o o
u

S Abgske], deFd FF9 & BV AAY AN 4L #HE $ k. oheaEs ARG 28U A
AAV-IBVOl g, AdEd e 24 U2F(PB)S 54 &3 gia 0, 2m4mwﬂ3ﬁA}$ﬂﬂ
Aok(EE WAEA] ' ). A ulx= MEFH o (ETV, HBV &-o] ofu ek, HBV DNAC] diste])E wid

rﬁ o}i

I
T FAsicith. A& g AqFHE =9 e dsmie el ¥ %VS*“M%MQ 9 F g
(HBeAg)S ELISAZS %3, Zg]la HBV DNAZS AAIZF PCRE Fa A8t & 1014, 3719 99 @#w1
#102 (#1019 3" FHl2H= AFAES Fu) 2L #103 (#1019 3' GalNAc AFACIER He)S EIVe 37
Al sl

% la¥ HBsAg ¥ 52 Uehith. ETVE HBV DNAS 7FAA7]E Aoz 48 x YAT, HBsAg B HBeAgdl
= &9%7F §lvh. GalNAc ZATFAICO|ER #1012 HBsAgE <F 2 21 ZFAAIZAR, HZIFACER #101 B F#
2~EHE AFACEH #1025 A9 a7t gl

>1—r{
> >

rl

% 1b¥ HBeAg 8H #5E YEL; = le= DNA 8% 555 YERATE. HBeAgdll gk o5 3719 &8
o] &S HBsAgY AT wlg- FASEITE. #1039 Ul HBeAg #rave oF 0.7 210U},

E lce= DNA 8% F&2E Yepdtg. =ZEE 3719 &Zavwe= vpg-2 oA HBV DNAE AAAIFoH, olu
GalNAc ZAFAICIER #1032 714 48 FEoArh(14€ 2] = ol HBV DNA A 0LA 7]=X| 9} u]uls)od

o
°F 3 RIoI%lS). ¥ dlFT ETVE FEgh HBV DNACIA] FHo] 3 271 7H4AE eI

% 2a B % 2be AW vk mEoA 9eH(SC) B AWMU (IV) FojEmA] 2 el GalNAc HATrAlolEH 3t
Feol e HBsAg €73 =5 dekdth. = 2ae= AWUV) Fold dig A3E yehla; = 2bes 98
(SC) fFolell didk AsE yepith. 8 Foj= d3 Fojgos AHuhf] Folntd HBsAge] A7t ot o
=Skt
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[0603] [ 2]
2215 | 2215 |l HBsAg
#ID A (5-3) EC50 | CC30 | 217k | MW
M) | M) | (# R =)y
104 5’ mGpsmApsmUpsmUpsmA psmGpsGpsCps ApsGpsApsG B ] 7275.92
psGpsTpsmGpsmApsmApsmApsmApsmApsmG 3' s
105 5’ mGpsmApsmUpsmUpsmA psmGpsGpsCps ApsGpsApsG A J S031.88
psGpsTpsmGpsmApsmApsmApsmApsmApsmG-Chol-3 o
5" mGpsmApsmUpsmUpsmApsmGpsGpsCpsApsGpsApsG
106 psGpsTpsmGpsmApsmApsmApsmApsmApsmG-GalNAc-3 ¢ J 0.8 9036.82
*3x3 / ol 2 fA
[0604] %30 mg/kg SC F-2 d
[0605] = 32 AAW AAV-HBV whe-2= wmElo A 35t Folg Sok o GalNAc XFFAlOlEE SHFHE(#106, #109,
#162 2! #159)°] HBsAg 74 #8& vepdtt. o] 5 AS09] H ol HBsAg Tha frAlskAl oF 1 210]9ith.
[0606] [xX 3]
2215 | 2215 |FIYl HBsAg
#1D M (5-3) EC50 | CC50 | 27 84 | MW
M) | M) | (F A1)
107 5> mGpsmApsmUpsmUpsmApsGpsGpsCpsApsGpsApsGps B 7 7245.89
GpsTpsmGpsmApsmApsmApsmApsmApsmG 3' ’
108 5> mGpsmApsmUpsmUpsmApsGpsGpsCpsApsGpsApsGps A ] 300185
GpsTpsmGpsmApsmApsmApsmApsmApsmG-Chol-3 ’
109 5> mGpsmApsmUpsmUpsmApsGpsGpsCpsApsGpsApsGps C ] | 9006.80
7| GpsTpsmGpsmApsmApsmApsmApsmApsmG-GalNAc-3 g
* / 5ol 271 7FA~
[0607] 3x30 mg/kg SC 3 2] 74
[0608] [ 4]
a( Al 31
#ID 2215 2117 sup HBVDNA 21 171;;;5;1531& h 2215 CC50 MW
HBsAg EC50 (nM EC50 nM nM
sAg EC50 (nM) (EC50 nM) EC50 (nM) (M)
110 B F F J 7305.95
111 B E E J 7320.96
112 B D D J 7350.99
113 B D D J 7350.99
114 A D D J 7381.02
115 B D E J 7275.92
116 B F E J 7290.94
117 A D D J 7320.97
118 B E D J 7320.97
119 A D D J 7351.00
[0609]
#1D M9 (5730
110 | 5’ mGpsmDAPpsmUpsmUpsmDAPpsmGpsGpsCpsApsGpsApsGpsGpsTpsmGpsmApsmApsmApsmApsmApsmG 3°
111 | 5> mGpsmApsmUpsmUpsmApsmGpsGpsCpsApsGpsApsGpsGpsTpsmGpsmApsmApsmDAPpsmDAPpsmmDAPpsmG 3°
112 | 5 mGpsmApsmUpsmUpsmApsmGpsGpsCps ApsGpsApsGpsGpsTpsmGpsmDAPpsmDAPpsmDAPpsmDAPpsmDAPpsmG 3°
113 | 5" mGpsmDAPpsmUpsmUpsmDAPpsmGpsGpsCpsApsGps ApsGpsGpsTpsmGpsmApsmApsmDAPpsmDAPpsmDAPpsmG 3°
114 | 5> mGpsmDAPpsmUpsmUpsmDAPpsmGpsGpsCpsApsGpsApsGpsGpsTpsmGpsmDAPpsmDAPpsmDAPpsmDAPpsmDAPpsmG 3°
115 | 5> mGpsmDAPpsmUpsmUpsmDAPpsGpsGpsCpsApsGpsApsGpsGpsTpsmGpsmApsmApsmApsmApsmApsmG 3°
116 | 5> mGpsmApsmUpsmUpsmApsGpsGpsCpsApsGpsApsGpsGpsTpsmGpsmApsmApsmDAPpsmDAPpsmDAPpsmG 3°
117 | 5 mGpsmApsmUpsmUpsmApsGpsGpsCpsApsGpsApsGpsGpsTpsmGpsmDAPpsmDAPpsmDAPpsmDAPpsmDAPpsmG 3°
118 | 5 mGpsmDAPpsmUpsmUpsmDAPpsGpsGpsCps ApsGpsApsGpsGpsTpsmGpsmApsmApsmDAPpsmDAPpsmDAPpsmG 3°
[ 061 0] 119 | 5> mGpsmDAPpsmUpsmUpsmDAPpsGpsGpsCpsApsGpsApsGpsGpsTpsmGpsmDAPpsmDAPpsmDAPpsmDAPpsmDAPpsmG 3”
[0611] [xX 5]
2215 EC50 | 2215 CC50
o (5030
#ID 1 (57-3) (M) (M) MW
5’ mGpsmCpsmApsmGpsmApsmGpsGpsTpsGpsApsApsGp
120 smCpsmGpsmApsmDAPpsmGpsmUpsmGpsmC-3 A ! 6982.68
121 5’ mGpsmCpsmApsmGpsmApsmGpsGpsTpsGpsApsApsGp A J 6997.69
smCpsmGpsmDAPpsmDAPpsmGpsmUpsmGpsmC-3 T
122 5 mGpsmCpsmApsmGpsmDAPpsmGpsGpsTpsGpsApsAps A j 201271
B GpsmCpsmGpsmDAPpsmDAPpsmGpsmUpsmGpsmC-3 )
123 5’ mGpsmCpsmDAPpsmGpsmDAPpsmGpsGpsTpsGpsAps A C 202772
[0612] " | ApsGpsmCpsmGpsmDAPpsmDAPpsmGpsmUpsmGpsmC-3 )
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[0613]

[0614]

[0615]

[0616]

[0617]

[0618]

[0619]

[0620]

[0621]

[0622]

SS=50ol 10-2533038

[ 6]
HBsAg | CCS0 Al HBsAg
#D | geso (n%\/l) (M) L6 E ! 7‘“] i MW
A ADH*
159 B 5 5’mApsmApsmGpsmApsmGpsApsGpsGpsTpsGpsSmeCpsGpsSmeC 1 2630.55
) psSmeCpsSmeCpsSmemCpsmGpsmUpsmGpsmG —GalNAc 3° S
160 B 5 5" mGpsmGpsmUpsmGpsmApsApsGpsSmeCpsGpsApsApsGpsTps 19 2624.54
GpsSmCpsmApsSmemCpsmApsSmemeCps mG —GalNAc 3” i -
161 B 7 5’mUpsmGpsmGps5SmemCpsmAps5meCpsTpsApsGpsTpsApsApsA 19 8548 52
psSmeCpsTpsmGpsmApsmGpsSmemCpsSmemC —GalNAc 3° i i
162 B 7 5’5memCpsmUpsmApsmGmGpsApsGpsTpsTpsSmeCpsSmeCpsGps | 8553 45
SmeCpsApsGpsmUpsmApsmUpsmGpsmG—GalNAc¢ 3° o
163 B 7 5’ mApsmGpsmApsmGpsmGpsTpsGpsSmeCpsGpsSmeCpsSmeCpsS 08 861153
meCps5SmeCpsGpsTpsmGpsmGpsmUps SmemCpsmG —GalNAc 3’ i §
164 B 7 5’ mUpsSmemCps5memCpsmGps5SmemCps ApsGpsTpsApsTpsGps 19 8610.55
GpsApsTps5meCpsmGpsmGpsSmemCps mApsmG —GalNAc 3° i i
5’ mUpsmGps5memCpsmApsmGpsApsGpsGpsTpsGpsApsApsGpsS
165 L 7 P me%pansmgpsmgpsmlé}psmUpsmG—GalNAc 3’ 28 8637.50
166 B 7 5’ mApsmGpsmUpsSmemCpsSmemCpsApsSmeCpsSmeCApsSmeCp 03 850751
sGpsApsGpsTpsSmeCpsmUpsmApsmGps mAps5memC-GalNAc 3° - i

* 3x30 mg/kg SC 0] 21 7

T3S AW AAV-HBY wl$-2~ Rdlox 33l Fo]E £33 B ahgo] GalNAc AFAC|ER 313HE(#106, #109,
#162 2 #159)9] HBsAg 7H4 @S yeldith. o] AS09 HtU) HBsAg #AE FAFSHA ¢F 1 210Ut}

= da WA & dce B oo shgtEe] ulghk AAV- HBV vhg-22 wele] AA U] HBsAg, HBeAg 2 @7 HBV DNA ©
oS UEhdITE. #103, #164 B #165% SC FoIUS w, AAV-HBV whg-2= RLelo] A HBsAg, HBeAg R &7 HBV
DNAS] froldh s dEhidich. #1032 B‘& 27he] deld &% dda Fojd we &Y wEe
BTtk = da= HBsAg 8% w=E Uehdth. = 4bE HBeAg ¥4 ¥ =8 eIl % 4cE HBV DNA
drds veEbde.

T da WA T 4cE B odH ] 318HEo) EH% AAV-HBV w}-$-2 wele] AW HBsAg, HBeAg @ & HBV DNA ©
oS UEhdt. = 4aF HBsAg F »EE& Uegdth. & 4bE HBeAg F ¥EE Yehdt. & 4c:E HBY
DNA @S e

% 5a YA = 5ci B o) 8198 uidh AAV-HBV wh§-~ mEle] AU HBsAg, HBeAg ¥ @3 HBV DNA H|
olE]E uehditt. #160, #161, #163, #166, #213 2 #176& AAV-HBV vwh$-2 Relofl X HBsAg, HBeAg ¥ 973
HBV DNAE fofatAl ZaAlzlth. = Sat HBsAg 84 sk& uehdith. = 5be HBeAg 84 s=& vekdt.
= 5¢i HBV DNA #S vpehdict,

[3% 7]
HBsAg 2215 | 2215 CC50 e s as
H A7 A _ wWa g A -
#D | By (M) 71 A E (5°-3) N A (5-3) MW
5’ fGnpsfCnpsfAnpsfGnpsfAnpsfGnpsG
167 A J GCAGAGGTGAAGCGAAGTGC | psTpsGpsApsApsGpstCnpsfGnpsfAnpst | 6785.38

AnpsfGnpsfUnpsfGnps-3-NH,-fC
5’ fGnpsfCnpsfAnpsfGnpsfAnpsfGnpsG
168 A J GCAGAGGTGAAGCGAAGTGC | psTpsGpsApsApsGpsCpsfGnpsfAnpsfA | 6768.37
npsfGnpsfUnpsfGnps-3-NH,-fC
5’ {GnpsfCnpsfAnpsfGnpsfAnps{GnpsG
169 A J GCAGAGGTGAAGCGAAGTGC | psTpsGpsApsApsGpsCpsGpsfAnpsfAn 751.37
psfGnpsfUnpsfGnps-3-NH,-fC

HBsAg 2215 | HBsAg 2215
EC50 (uM) | CC50 (uM)

5’ GnpCnpAnpGnp AnpGnpGpsTpsGpsApsApsGpsCnp .
170 GnpAnpAnpGnpTnpGnp-3 NHz-C A H 6339.66
17 5> GnpsfCnpsfAnpsGnpsfAnpsGnpsGpsTpsGpsApsAps

#ID A (5-3Y) MW

GpsfCnpsGnpsfAnpsfAnpsGnpsfTnpsGnps-3 NH2-fC A H-I 6692.45
172 5’ GnpfCnpfAnpGnpfAnpGnpGpsTpsGpsApsApsGpsfC A HAI 6483.58

npGnpfAnpfAnpGnpfTnpGnp-3 NH.-{C
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[0623] [xX 9]
s xs HBsAg 2215 | HBsAg 2215
Aol _ )
#b 12639 EC50 M) | CC50 (nM) Mw
5’ GnpsafCnpsafAnpsGnspafAnpsGnpsGpsTpsGpsApsApsGpsafC
173 npsGnpsafAnpsafAnpsGnpsafUnpsGnpsafC A J 667743
5’ GnpafCnpafAnpGnpafAnpGnpGpsTpsGpsApsApsGpsafCnpGn
174 pafAnpafAnpGnpafUnpGnpafC A J 6468.57
5’ GnpafCnpafAnpGnpalAnpGnpGpsTpsGpsApsApsGpsCpsGnpa
[0624] 173 fAnpafAnpGnpafUnpGnpafC A ! 6466.65
[0625] [3E 10]
5 GalNAc & 2t 1T (2'Ome, 5MeC)
2215 % U] HBsAg
#ID A4 (5°-3%) HBsAg 2705
EC50 (nM) (FH A 2
5’-GalNAc-NHC6-
204 | psmUpsmSmeCpsmSmeCpsmGpsmSmeCpsApsGpsTpsApsTps C 1
GpsGpsApsTpsSmeCpsmGpsmGpsmSmeCpsmApsmG 3’
5’-GalNAc-NHC6-
205 psmSmeCpsmUpsmApsmGpsmGpsApsGpsTpsTpsSmeCpsSm B 1
eCpsGps5SmeCpsApsGpsmUpsmApsmUpsmGpsmG 3’
5’-GaINAc-NHC6-
206 | psmApsmApsmGpsmApsmGpsApsGpsGpsTpsGpsSmeCpsGps B 1
SmeCpsSmeCps5SmeCpsmSmeCpsmGpsmUpsmGpsmG 3’
5’ GaINAc-NHC6-
207 | psmApsmGpsmApsmGpsmGpsTpsGpsSmeCpsGpsSmeCpsSm B 0.5
eCps5meCps5meCpsGpsTpsmGpsmGpsmUpsm5SmeCpsmG 3’
5” GaINAc-NHC6-
208 | psmUpsmGpsmSmeCpsmApsmGpsApsGpsGpsTpsGpsApsAps 1.4
Gps5SmeCpsGpsmApsmApsmGpsmUpsmG 37
[0626] * 3x30 mg/kg SC §-0] 272 7
[0627] % 6a A = 6c B 0ol sl didh AAV-HBV wl§-~ ®elo] Al HBsAg, HBeAg 2 ¥ HBV DNA ©|
olHE uYERHTE.  #204, #205, #206, #207, #208 2 #212+ AAV-HBV vh$-2= Edloj A HBsAg, HBeAg % 3
HBV DNAS FolatAl #raA AT, = 6at WBsAg @4 55 YeERdT. X 6b: HBeAg €4 v5E e,
% 6ci= HBV DNA #'8-& eI
[0628] [3% 11]
Zg-EH-A
; s as 2215 HBsAg | 2215 CC50 | 31 1] HBsAg & 71
# o (5°- MW
HD HE ) EC50 M) |  (aM) e @Ay | MW
mGpsmCpsmUpsmCpsmCpsmApsmApsApsTpsTpsCpsT .
209 psTpsTpsmApsmUpsmApsmApsmGpsmG A J 6758.52
mGpsmCpsmUpsmCpsmCpsmApsApsApsTpsTpsCpsTps
210 TpsTpsmApsmUpsmApsmApsmGpsmG A J 6728.49
mGpsmCpsmUpsmCpsmCpsmApsApsApsTpsTpsCpsTps
2l TpsTpsApsmUpsmApsmApsmGpsmGpsmG A I 073.77
212 mGpsmCpsmUpsmCpsmCpsmApsmApsApsTpsTpsCpsT 08 851943
psTpsTpsmApsmUpsmApsmApsmGpsmG/GalNAc/ o T
213 mGpsmCpsmUpsmCpsmCpsmApsApsApsTpsTpsCpsTps 1 8489.40
) TpsTpsmApsmUpsmApsmApsmGpsmG/GalNAc/ :
mGpsmCpsmUpsmCpsmCpsmApsApsApsTpsTpsCpsTps
176 TpsTpsApsmUpsmApsmApsmGpsmGpsmG/GalNAc/ B I 12 8834.67
214 mGpsmCpsmUpsmCpsmCpsmApsmApsApsTpsTpsCpsT 7514.48
B psTpsTpsmApsmUpsmApsmApsmGpsmG/3Chol TEG/ i
215 mGpsmCpsmUpsmCpsmCpsmApsApsApsTpsTpsCpsTps 7484 85
TpsTpsmApsmUpsmApsmApsmGpsmG/3Chol TEG/ e
216 mGpsmCpsmUpsmCpsmCpsmApsApsApsTpsTpsCpsTps 7809 72
TpsTpsApsmUpsmApsmApsmGpsmGpsmG/3Chol TEG/ )
[0629] *3x30 mg/kg SC F9] 27 7FA4

- 138 -



SS=50ol 10-2533038

[0630] [ 12]

, ol (g0 2215 HBsAg |2215 CC50
A 3
#ID 14 (5°-3") EC50 (nM) (M) MW

5%
217 | mGps5mmCpsmApsmGpsmApsmGpsGpsTpsGpsApsApsGpSmmC A 1 7009.74
psmGpsmApsmApsmGpsmUpsmGpsm5meC-3

57
218 mGps5SmmCpsmApsmGpsmApsmGpsGpsTpsGpsApsApsGpsSmm B 1 7764.7
CpsmGpsmApsmApsmGpsmUpsmGpsSmmC-Z- #| 2~ ] &-3°

5
219 | mGpsSmmCpsmApsmGpsmApsmGpsGpsTpsGpsApsApsGpSmmC B I 7977.84
psmGpsmApsmApsmGpsmUpsmGpsSmmC-TEG-& & 2~ &-3°

5-
220 mGps5SmmCpsmApsmGpsmApsmGpsGpsTpsGpsApsApsGpsSmm B 1 7708.65
CpsmGpsmApsmApsmGpsmUpsmGpsSmmC-E 5 9] -3

5
mGps5SmmCpsmApsmGpsmApsmGpsGpsTpsGpsApsApsGpsSmm 7920.79
CpsmGpsmApsmApsmGpsmUpsmGps5mmC-TEG-E 5 3] &-3°

35
(%)
—

5%
222 | mGpsSmmCpsmApsmGpsmApsmGpsGpsTpsGpsApsApsGpsSmm B I 8770.65
CpsmGpsmApsmApsmGpsmUpsmGpsSmmC-GalNAc-3’

[0631]

[0632] 13]

b

2215 HBsAg|2215 CC50

#D HE -3 EC50 (nM) (nM)

MW

5°-
223 mGpsm5SmeCpsmApsmGpsmApsmGpsGpsTpsGpsApsApsGpsSm A I 6979.71
eCpsmGpsmApsmApsmGpsmUpsmGpsmSmeC-3’

5.
224 | mGpsmSmeCpsmApsmGpsmApsmGpsGpsTpsGpsApsApsGps5sm I 7735.67
eCpsmGpsmApsmApsmGpsmUpsmGpsmSmeC-po-Chol-3’

5
225 mGpsmSmeCpsmApsmGpsmApsmGpsGps TpsGpsApsApsGps5Sm 1 7678.62
eCpsmGpsmApsmApsmGpsmUpsmGpsmSmeC-po-E 2 9 &-3°

5
226 | mGpsmSmeCpsmApsmGpsmApsmGpsGpsTpsGpsApsApsGpsSm B I 8740.62
¢CpsmGpsmApsmApsmGpsmUpsmGpsm5SmeC-po-GalNAc-3’

5%
227 | mGpsm5meCpsmApsmGpsmApsmGpsGpsTpsGpsApsApsGps5Sm A I 6949.69
eCpsGpsmApsmApsmGpsmUpsmGpsmSmeC-3°

5.
mGpsmSmeCpsmApsmGpsmApsmGpsGpsTpsGpsApsApsGps5sm 1 7705.65
eCpsGpsmApsmApsmGpsmUpsmGpsmSmeC-po-Chol-3’

o]
[
@«

5
229 | mGpsmSmeCpsmApsmGpsmApsmGpsGpsTpsGpsApsApsGpsSm A 1 7650.61
eCpsGpsmApsmApsmGpsmUpsmGpsmSmeC-po-E 3 ¥ -3

5
230 | mGpsmSmeCpsmApsmGpsmApsmGpsGpsTpsGpsApsApsGpsSm B 1 8710.59
¢CpsGpsmApsmApsmGpsmUpsmGpsm5meC-po-GalNAc-3’

[0633]

- 139 -



[0634]

[0635]
[0636]

[0637]
[0638]

[0639]

i 14]
o (g an 2215 HBsAg | 2215 HBsAg
#D ML (5-3) EC50 (nM) CC50 (nM) MW
5-mGps2-4-OCH,-(5m)CpsmAps 2-4-OCH,-GpsmAps2-4-OCH;-
231 GpsGpsTpsGpsApsApsGps(Sm)CpsmGps2-4-OCHz-ApsmAps2-4- A 1 6967.62)
OCH-GpsmUps2-4-OCHz-Gps (Sm)mC-3
5-mGps2-4-OCH,-(5m)CpsmAps 2-4-OCH,-GpsmAps2-4-OCH;-
232 GpsGpsTpsGpsApsApsGps(Sm)CpsmGps2-4-OCHz-ApsmAps2-4- A 1 7723.58
OCH:-GpsmUps2-4-OCH,-Gps (5m)mC-Chol-3
5-mGps2-4-OCH,-(5m)CpsmAps 2-4-OCH,-GpsmAps2-4-OCH;-
233 GpsGpsTpsGpsApsApsGps(Sm)CpsmGps2-4-OCHz-ApsmAps2-4- A 1 7666.53
OCH:-GpsmUps2-4-OCH:-Gps (5Sm)mC-Toco-3
5-mGps2-4-OCH;-(5m)CpsmAps 2-4-OCH,-GpsmAps2-4-OCHa-
234 GpsGpsTpsGpsApsApsGps(Sm)CpsmGps2-4-OCH:-ApsmAps2-4- A 1 8728.52)
OCH,-GpsmUps2-4-OCHz-Gps (Sm)mC-GalNAc-3
5-mGps2-4-OCHa-(5m)CpsmAps 2-4-OCH,-GpsmAps2-4-OCH;-
235 GpsGpsTpsGpsApsApsGps(Sm)CpsmGps2-4-OCHz-ApsmAps2-4- A 1 6937.59
OCH;-GpsmUps2-4-OCH»-Gps (Sm)mC-3
5-mGps2-4-OCH,-(5m)CpsmAps 2-4-OCH,-GpsmAps2-4-OCH;-
236 GpsGpsTpsGpsApsApsGps(Sm)CpsmGps2-4-OCHz-ApsmAps2-4- A 1 7693.55
OCH;-GpsmUps2-4-OCH,-Gps (5m)mC-Chol-3
5-mGps2-4-OCH,-(5m)CpsmAps 2-4-OCH,-GpsmAps2-4-OCH;-
237 GpsGpsTpsGpsApsApsGps(Sm)CpsmGps2-4-OCHz-ApsmAps2-4- A 1 7636.5
OCH,-GpsmUps2-4-OCHx-Gps (Sm)mC-Toco-3
5-mGps2-4-OCH,-(5m)CpsmAps 2-4-OCH,-GpsmAps2-4-OCH,-
238 GpsGpsTpsGpsApsApsGps(Sm)CpsmGps2-4-OCHz-ApsmAps2-4- A 1 8698.50)
OCH,-GpsmUps2-4-OCH,-Gps (SmymC-GalNAc-3
5-mGps2-4-OCH,-(5m)CpsmAps 2-4-OCH,-GpsmAps2-4-OCHa-
239 GpsGpsTpsGpsApsApsGps(Sm)CpsmGps2-4-OCHz-ApsmAps2-4- A 1 6881.57
OCH,-GpsmUps2-4-OCH-Gps (5m)mC-3
# 15]
2215 HBsAg 2215 CC50
#ID A E (5-3 M
14 (5°-37) EC 50 (nM) (nM) W
5-
240 dTnpsGnpsCnps AnpsGnpsApsGpsGpsTpsGpsAps A 1 6566.49
ApsGpsCpsGpsAnpsAnpsGnpsTnpsGn-3
5-
241 | dTnopsfGnpsCnpsfAnpsfGnpsApsGpsGpsTpsGpsA A I 6700.35
psApsGpsCpsGpsfAnpsfAnpsfGnpsfUnpsfGn 3’
I 16]
2215 HBsAg 2215
A (}l 2 R 7
#ID 94 (5°-3") EC50 cos0 MW
5-
243 | f{GnpsCnpsfAnpsfGnpsfAnps{GnpsGpsTpsGpsApsAps A I 6731.41
GpsCnpsfGnpsfAnpsfAnpsfGnpsfUnpsfGnpsCn-3°
5-
242 | fGnpsCnpsfAnpsfGnpsfAnpsfGnpsGpsTpsGpsApsAps A I 6715.39
GpsCpsGpsfAnpsfAnpsfGnpsfUnpsfGnpsCn-3°
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[0640] [E£ 17]

Y E=w|Ql
A}ol =

,
9 (5°-37) 215 | 22150050 | o

#D EC 50 (nM)

5-

244 6 dGnpmCnpmAnpmGnpmAnpmGnpGpsTpsGpsApsAps A 1 714.98

GpsmCnpmGnpmAnpmAnpmGnpmUnpmGnpmCnp-3’
5-

245 7 dGnpmCnpmAnpmGnpmAnpmGnpGpsTpsGpsApsAps A 1 6702.01

GpsCpsmGnpmAnpmAnpmGnpmUnpmGnpmCnp-3’

5-

246 8 dGnpmCnpmAnpmGnpmAnpmGnpGpsTpsGpsApsAps A G 6689.03

GpsCpsGpsmAnpsmAnpmGnpmUnpmGnpmCnp-3’
5-

247 8 dGnpmCnpmAnpmGnpmAnpGpsGpsTpsGpsApsApsGp A 1 6689.03

sCpsmGnpmAnpmAnpmGnpmUnpmGnpmCnp-3°

5
248 9 dGnpmCnpmAnpmGnpmAnpGpsGpsTpsGpsApsApsGp A 1 6676.06
sCpsGpsmAnpmAnpmGnpmUnpmGnpmCnp-3°

[0641]

[0642] [E 18]

2215 2215
#ID A (5°-3%) HBsAg | HBsAg MW
EC50 CC50

5’-
142 mApsmApsmGpsmApsmGpsApsGpsGpsTpsGpsSmeCpsGpsSme A 1 6869.64
Cps5meCpsSmeCpsSmemCpsmGpsmUpsmGpsmG 3’

5%
196 mApsmApsmGpsmApsmGpsmApsGpsGpsTpsGpsSmeCpsGpsSm A 1 6929.69
eCpsSmeCpsSmemCpsSmemCpsmGpsmUpsmGpsmG 3°

50
197 mApsmApsmGpsmApsmGpsmApsmGpsGpsTpsGps5meCpsGpsS A I 6989.74
meCpsSmemCpsSmemCpsSmemCpsmGpsmUpsmGpsmG 3’

5.
143 mGpsmGpsmUpsmGpsmApsApsGpsSmeCpsGpsApsApsGpsTps A 1 6863.64
Gps5mCpsmApsSmemCpsmApsSmemeCpsmG 37

5
198 mGpsmGpsmUpsmGpsmApsmApsGpsSmeCpsGpsApsApsGpsTp A I 6923.69
sGps5SmemCpsmApsSmemCpsmApsSmemeCpsmG 3’

5

199 mGpsmGpsmUpsmGpsmApsmApsmGps5meCpsGpsApsApsGps A 1 6953.72
TpsGps5memCpsmApsSmemCpsmApsSmemeCpsmG 3’

5
146 mUpsmGpsmGpsSmemCpsmApsSmeCpsTpsApsGpsTpsApsAps A I 6987.62
Aps5meCpsTpsmGpsmApsmGpsSmemCpsSmemC 3’

5

200 mUpsmGpsmGps5SmemCpsmAps5SmemCpsTpsApsGpsTpsApsAp A 1 6817.64
sApsSmeCpsTpsmGpsmApsmGps5SmemCpsSmemC 3°

5%
201 mUpsmGpsmGpsSmemCpsmApsSmeCpsTpsApsGpsTpsApsAps A 1
Aps5meCpsTpsmGpsmApsmGpsSmemCps5SmemC 37

5-
147 SmemCpsmUpsmApsmGmGps ApsGpsTpsTpsSmeCps5meCpsGp A 1 6792.55
s5meCpsApsGpsmUpsmApsmUpsmGpsmG 3’
5
202 SmemCpsmUpsmApsmGmGpsmApsGpsTpsTpsSmeCpsSmeCps A 1 6852.60
Gps5meCpsApsmGpsmUpsmApsmUpsmGpsmG 3°
5
203 SmemCpsmUpsmApsmGmGpsmApsmGpsTpsTpsSmeCpsSmeCp A 1 6882.62
sGps5meCpsApsmGpsmUpsmApsmUpsmGpsmG 3’

[0643]
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[0644]

[0645]
[0646]

[0647]

[¥% 19]

‘ . 2215 HBsAg | 2215 ;
#ID e 63 EC50 ccso | MW
128 | 5°-GnpsCnpsAnpsGnpsApsGpsGpsTpsGpsAnpsAnpsGnpsCnps-3-NH,-G-3" B J 4577.86
129 5 -CnpanpsTnpanpsCnpsApﬁQﬁ;A_pg%@pngpanpsAnpsAnpanps-3- B ¥ 5201 40

5’-
130 | GnpsCnpsAnpsGnps AnpsGnpsGnpsTnpsGpsApsAnpsGnpsCnpsGnpsAnpsA A J 6543.60
npsGnpsTnpsGnps-3 NH»-C-3”
5
131 | GnpsCnpsAnpsGnpsAnpsGnpsGnpsTpsGpsAnpsAnpsGnpsCnpsGnpsAnpsA B J 6543.60
npsGnpsTnpsGnps-3 NH,-C-3°
5-
132 | GnpsCnpsAnpsGnpsAnpsGnpsGpsTpsGnpsAnpsAnpsGnpsCnpsGnpsAnpsA B J 6543.60
npsGnpsTnpsGnps-3 NH»-C-3°
5%
133 | GnpsCnpsAnpsGnpsAnpsGnpsGnpsTnpsGnpsApsApsGnpsCnpsGnpsAnpsA B J 6543.60
npsGnpsTnpsGnps-3 NH»-C-3°
5’-
134 | GnpsCnpsAnpsGnps AnpsGnpsGnpsTnpsGnpsAnpsApsGpsCnpsGnpsAnpsA B J 6543.60
npsGnpsTnpsGnps-3 NH»-C-3’
5’-
135 | GnpsCnpsAnpsGnps AnpsGnpsGpsTpsGpsAnpsAnpsGnpsCnpsGnpsAnpsAn B J 6544.58
psGnpsTnpsGnps-3 NH>-C-3’
5’-
136 | GnpsCnpsAnpsGnpsAnpsGnpsGnpsTnpsGpsApsApsGnpsCnpsGnpsAnpsAn B J 6544.58
psGnpsTnpsGnps-3 NH,-C-3”
5-
137 | GnpsCnpsAnpsGnpsAnpsGnpsGnpsTpsGpsApsAnpsGnpsCnpsGnpsAnpsAn A J 6544.58
psGnpsTnpsGnps-3 NH,-C-3’
5-
138 | GnpsCnpsAnpsGnpsAnpsGnpsGnpsTnpsGnpsApsApsGpsCnpsGnpsAnpsAn B J 6544.58
psGnpsTnpsGnps-3 NH,-C-3’
5’-
139 | GnpsCnpsAnpsGnps AnpsGnpsGnpsTnpsGpsApsApsGpsCnpsGnpsAnpsAnp A J 6545.57
sGnpsTnpsGnps-3 NH»-C-3°
5’-
140 | GnpsCnpsAnpsGnpsAnpsGnpsGnpsTpsGpsApsApsGpsCnpsGnpsAnpsAnps A 7 6546.55
GnpsTnpsGnps-3 NH,-C-3’
[3 20]
#ID 2215 2215 CC50 2217 sup HBVDNA | 2117 intra HBVNA
HBsAg EC50 (nM) (nM) (EC50 nM) EC50 (nM)

177 B J D F

178 J E F

179 B J F F

180 A J D F

181 B J D F

182 A J D E

183 A J D E

184 A J D D

185 A J D E

186 B J D D

187 B J E E

188 B J E F

189 A J D F

190 C J E F

191 B J E F

192 B J D D

193 B J E D

194 C J E E

195 B J E D
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[0648]

[0649]
[0650]

[0651]

S=50ol 10-2533038

[®& 21]
2217 intra
#D. | fpeag ECso @y | 2215 CC30 @ | RPN A
124 B 1 5 "
125 B : 5 -
126 ] 5 N
127 A 1 N N
128 B ; - -
129 B ] 5 a
[ 22]
HBszAngISECSO 2215 CC50 (nM) 2217(;‘(‘:?5?3\‘2?1‘11\ AL
(nM) ; (EC50 nM)
249 c G v .
250 B G v =
251 B G v .
252 B G e -
253 B G £ -
254 G E 5
255 A G b 5
256 B G v -
257 B G e -
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[0652] [ 23]
HBsAg 2215 2215 CC50 2 e (g0
EC50 (M) (M) 19573 MW
A E-F GnpsCnpsAnpsGnpsAnpsGnpsGnpsTnpsGpsApsAnpsGnpsCnpsG 6543.60
npsAnpsAnpsGnpsTnpsGnps-3nh2-C o
A E-F GnpsCnpsAnpsGnps AnpsGnpsGnpsTpsGpsAnpsAnpsGnpsCnpsG 6543.60
npsAnpsAnpsGnpsTnpsGnps-3nh2-C
A E-F GnpsCnpsAnpsGnpsAnpsGnpsGpsTpsGnpsAnpsAnpsGnpsCnpsG 6543.60
npsAnpsAnpsGnps TnpsGnps-3nh2-C o
A EF GnpsCnps AnpsGnpsAnpsGnpsGnps TnpsGnpsAps ApsGnpsCnpsG 6543.60
npsAnpsAnpsGnps TnpsGnps-3nh2-C o0
A E-F GnpsCnpsAnpsGnps AnpsGnpsGnpsTnpsGnpsAnpsApsGpsCnpsG 6543.60
npsAnpsAnpsGnps TnpsGnps-3nh2-C o
A EF GnpsCnpsAnpsGnps AnpsGnpsGps TpsGpsAnps AnpsGnpsCnpsGn 6544.58
psAnpsAnpsGnpsTnpsGnps-3nh2-C o
A E-F GnpsCnpsAnpsGnps AnpsGnpsGnpsTnpsGpsApsApsGnpsCnpsGn 6544.58
psAnpsAnpsGnpsTnpsGnps-3nh2-C o
A E-F GnpsCnpsAnpsGnps AnpsGnpsGnps TpsGpsAps AnpsGnpsCnpsGn 6544.58
psAnpsAnpsGnpsTnpsGnps-3nh2-C )
A E-F GnpsCnpsAnpsGnps AnpsGnpsGnpsTnpsGnpsApsApsGpsCnpsGn 6544.58
psAnpsAnpsGnpsTnpsGnps-3nh2-C o
A E-F GnpsCnpsAnpsGnpsAnpsGnpsGnps TnpsGpsApsApsGpsCnpsGnp 654557
sAnpsAnpsGnpsTnpsGnps-3nh2-C )
A E-F GnpsCnpsAnpsGnpsAnpsGnpsGnpsTpsGpsApsApsGpsCnpsGnps 6546.55
AnpsAnpsGnps TnpsGnps-3nh2-C o
A E-F GnpsCnpsAnpsGnpsAnpsGnpsGpsTpsGpsApsApsGpsCpsGnpsAn 6548.52
psAnpsGnpsTnpsGnps-3nh2-C )
A E-F GnpsCnpsApsGnpsAnpsGpsGnpsTnpsGps AnpsAnpsGpsCnpsGnp 6547 54
sApsAnpsGnpsTpsGnps-3nh2-C
A EF GpsCnps AnpsGpsAnpsGnpsGpsTnpsGnps ApsAnpsGnpsCpsGnps 6548.52
AnpsApsGnpsTnpsGps-3nh2-C T
A E-F anstsAnpsGnpsApsGnpanpsTngnpsﬂAnpsApanpanpsts 6547 54
AnpsAnpsGpsTnpsGnps-3nh2-C
A EF GnpsCnpsAnpsGnps AnpsGnpsGpsTpsGpsApsApsGpsCnpsGnpsA 6547 54
) npsAnpsGnpsTnpsGnps-3nh2-C T
[0653]
[0654] 3 AAZE 2'MOE PS W& & E3hstal, vE 0}47} 2'MOE NPSE E3ah= 2719 a7 Ed =g A3
0 AU AASeIT, 7] E 21 UA E 268 A4 43S s ot
[0655] [E 24]
Al T (°C) Z o) HBsAg 32 (H A1 #)) | # W) HBeAg 22 (A A A)
= " 3x10 mg/kg 3x10 mg/kg
258 77.2 34=11 2.7 =11
259 69.9 24=71 1.9 =71
7 73 122 0.8 &1
# A E (5°-3%) £ A=
5
258 mGnpsmoeCnpsmoe AnpsmGnpsmoeAnpsGpsGpsTpsGpsApsApsGpsCpsGpsAp | 8862.97
smoeAnpsmGnpsmoeUnpsmGnpsmoeCnp-C6-NH-GalNAc6-3°
5
259* | moeGps(5me)moeCpsmoeApsmoeGpsmoeApsGpsGpsTpsGpsApsApsGps(Sme) | 9008.93
CpsGpsApsmoeApsmoeGpsmoeTpsmoeGps(Sme)moeC-po-GalNAc2-3’
*x] o ol A A}st A 32 A &35 Y
[0656] T 260 3 261 %= A AFSTGA L, AT TS A5 AT,
[0657] % 9at% 0, 2, 4¥Aol] 3x 10 mg/kg &2 AL HBV mhg-2~ Rdlo o] gu]aiw 1 9 29| HBsAg A& e}

dth. = 9bE HBeAg ZTE et
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[0658]

[0659]
[0660]

[0661]
[0662]

[0663]

[0664]

[0665]
[0666]

S=50ol 10-2533038

[ 25]
o g # o HBsAg 7t (H A A]) # o HBeAg 74~ (A1 A)
AE | Tu (O
3x10 mg/kg 3x10 mg/kg
262 773 3181 25% 1
263 69.9 24271 1927
K] 7.4 0.7 &1 0.6 &1
# A (5-37) A

5’-GalNAc 2-
262* | moeGnpsmoeCnpsmoeAnpsmoeGnpsmoe AnpsGpsGpsTpsGpsApsApsGpsCpsGpsApsmoeAnps | 8941.00
moeGnpsmoeUnpsmoeGnpsmoeCn 3’

5.
263 moeGps(5me)moeCpsmoeApsmoeGpsmoeApsGpsGpsTpsGpsApsApsGps(5Sme)CpsGpsApsmoe | 9008.93
ApsmoeGpsmoeTpsmoeGps(5me)moeC-GalNAc2-3”

*5’-GalNac2-

moeGnpsmoeCnpsmoeAnpsmoeGnpsmoe AnpsGpsGpsTpsGpsApsApsGps(5Sm)CpsGpsApsmoeAnpsmoeGnpsmoeU
npsmoeGnpsmoeCn-3’

2! 5°-GalNac-

moeGnpsmoeCnpsmoeAnpsmoeGnpsmoe AnpsGpsGpsTpsGpsApsApsGpsCpsGpsApsmoeAnpsmoeGnpsmoeUnpsm
oeGnpsmoeCn-3"2 A8 AL, A3 A 32 A 35l T).

[ 26]
o | AU HBsAg T 1A | #vh HBeAg 22 (4 4)
= 3%5 mg/kg 3x5 mg/kg
266 23 =10 2127
267 22.B0 1921
A 018z 023
# A4 (5°-3) ek
5-GalNAc2-
266* | mGnpsmCnpsmAnpsmGnpsmAnpsGpsGpsTpsGpsApsApsGps(Sm)CpsGpsApsmoeAnpsmo | 8736.73
eGnpsmoeUnpsmoeGnpsmoeCn-3
5’-GalNac6- NH-C6-
267 moeGps(5m)moeCpsmoeApsmoeGpsmoeApsGpsGpsTpsGpsApsApsGps(Sm)CpsGpsApsm | 9105.14
ocApsmoeGpsmoeTpsmoeGps(5m)ymoeC-3’

*5’-GalNAc2-

mGnpsmCnpsmAnpsmGnpsmAnpsGpsGpsTpsGpsApsApsGps(5m)CpsGpsApsmAnpsmGnpsmUnpsmGnpsmCn-3° 5=

AT, fAHE A E AT
71 A HRek Zol, MOE NPS &|iim= AAWA MOE PSEUF ] &4S YelUaL, OMe NPS=
MOE PS ee]amsl 78] FAksh 2493 vk

1 WA7} OBt NPS X3+ xalslal, T WA MOE NPSE zHe= 2719 LeluRFEdEss Agay 2 A
el Al AAtatgitt, 8] ® 278 AX ARE gokslit),

=2

[ 27]
Aoy | FIH HBsAg 2 (HAA) | A HBeAg 2 (41 4)
3x5 mg/kg 3x5 mg/kg
269 19=271 1727
270 1921 1.8
Z}o) 051 0.1 271
# A4 (5°-3)
269 5’-GalNAc2-etoGnps(5m)etoCnpsetoAnpsetoGnpseto AnpsGps
GpsTpsGpsApsApsGps(Sm)CpsGpsApsetoAnpsetoGnpsetoTnpsetoGnps(Sm)etoCn-3’
5-GalNAc2-
270 | moeGnpsmoeCnpsmoeAnpsmoeGnpsmoeAnpsGpsGpsTpsGpsApsApsGps(Sm)CpsGpsAps
mAnpsmGnpsmUnpsmGnpsmCn-3
g1 ek 5 Qi vhe} ko], MOE NPS &2 aLrli OFt NPS &2 amlsh Al A4S dehgin,
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[0667]

[0668]

[0669]

[0670]
[0671]

[0672]

[0673]

[0674]

[0675]

[0676]

[0677]

S=50ol 10-2533038

3 WA 7 MOE PS X8-S 2t 5 w7} MOE NPS 28-S zta Al HAl7} OME PS x18+S zra d] HA7}F OME
NPSE Zte= 4709 S uFEHQLE =S AdAWo A Halsldth. 3§17 & 282 HAAF AnE 29tk Hd
#9 (MOE PS)e} wlmdle], M #10 (MOE NPS)2 Al dujolA 78] o ZF=sick. A<E #11 (OME PS)3} ®]u s}

r -

o3
o
(@)}
j=)
==
nj
o
i)
o
o

o A9 #12 (OME NPS)+&= ¢
[¥ 28]
A 2215 HBsAg EC50 (aM) | Tw (°C)
271 5 69.9
272 0.7 773
273 5 70.7
274 0.9 75.5
# A% (5737 MW

5’-
271 moeGpsmoemCpsmoeApsmoeGpsmoeApsGpsGpsTpsGpsApsApsGpsSmCpsGpsA | 7344.19
psmoeApsmoeGpsmoeTpsmoeGpsmoemC 3’

272 5'moeGnpsmoeCnpsmoe AnpsmoeGnpsmoe AnpsGpsGpsTpsGpsApsApsGpsCpsGp

sApsmoeAnpsmoeGnpsmoeUnpsmoeGnpsmoeCn 3’ L

5'-
273 mGps5mmCpsmApsmGpsmApsGpsGpsTpsGpsApsApsGps5SmCpsGpsApsmApsm | 6889.64
GpsmUpsmGps5SmmC-3'

274 5’-mGnpsmCnpsmAnpsmGnps

mAnpsGpsGpsTpsGpsApsApsGpsCpsGpsApsmAnpsmGnpsmUnpsmGnpsmCn-3’ 6R37.71

A W7} 5'GalNAc-2'-MOE NPS X3S A7t 5'-GalNAc—6: MOE PS X8-S zti= 2709 Loy
FHeHES AAWAA AAEAT.  d7] F 29+ = 83 A, #HAAF AxE gokdtl.  HU) HbsAg TA
(HAAA]) MAol & 299 Yel} ok, 54 A F 991442 0.8 22(6x) ZFo|wHE =93, MOE PS

3
QL
K
v
E

o] thak MOE NPS2 9142 42d7te] A+ 7|3 5 dIFE S4=HA.

[ 29]
# A4 (5°-3%) MW
275 5’-GalNAc2-moeGnpsmoeCnpsmoe Anps moeGnpsmoeAnpsGps GpsTpsGps 895700

ApsApsGps (5m)CpsGpsAps moeAnpsmoeGnpsmoeUnps moeGnpsmoeCn-3’

5’-GalNac6-NH-C6-
276 moeGps(Sm)moeCpsmoeApsmoeGpsmoe ApsGpsGpsTpsGpsApsApsGps(Sm)Cp 9105.14
sGpsApsmoeApsmoeGpsmoeTpsmoeGps(Sm)moeC-3’

FolF | HBsAg H ™ A A A2 74

3x5 mg/kg 04 271251

1x5 mg/kg 0.5 271 (321

A HAA 7} 3'-GalNAc-2'-MOE NPS X]8+S ¥ gabar, F HA7} 3'-GalNAc2'-MOE PS X3S zh= 2709 S|y
ZYQEI=S AW AAEIAT. 7] ® 302 HAF AHE 293},

[3£ 30]

# A (5-3%) MW

277 5'moeGps(5m)moeCpsmoeApsmoeGpsmoe ApsGpsGpsTpsGpsApsApsGps(Sm)CpsG

psApsmoeApsmoeGpsmoeTpsmoeGps(Sme)moeC-GalNAc2-3’ 9008.93

5
258 | mGnpsmoeCnpsmoeAnpsmGnpsmoeAnpsGpsGpsTpsGpsApsApsGpsCpsGpsApsmoe | 8862.97
AnpsmGnpsmoeUnpsmGnpsmoeCnp-C6-NH-GalNAc6 3’
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[0678]
[0679]

[0680]

[0681]
[0682]

[0683]

[0684]
[0685]

[0686]

[0687]

SS=50ol 10-2533038

g 277 258 N
T (°C) 69.9 77.2 7.3
2215 HBsAg Al @ 4] EC50 (nM) 5 0.7 7.1 1)

# t] HBsAg 74~ (3] A &) 3x10 mg/kg 24571 | 3421 1 221 (10 1))

# t] HBeAg 7H4 (A %)) 3x10 mg/kg 19271 | 27271 | 0.8 E1 (634l

A HA7E OME NPS X 3+S ¥3telar, = HAZF OME PS X35 ztE 2709 L8] uFEH Q=S AWl 7
ARSI, 7] ® 312 & 107 ), HAF AFE o.oketl. OME NPSE OME PSETE Ax|uelA #Ax o 7%
ELR=

[ 31]

# A4 (5-3%) MW

5-GalNAc2-
278 mGnpsmCnpsmAnpsmGnpsmAnpsGpsGpsTpsGpsApsApsGpsCpsGpsApsmAnpsm | 8502.45
GnpsmUnpsmGnpsmCn-3’

5-
279 mGps(Sm)mCpsmApsmGpsmApsGpsGpsTpsGpsApsApsGps(Sm)CpsGpsApsmAps | 8650.54
mGpsmUpsmGps(Sm)mC-GalNAc-3’

OME NPS 7} OME PS ©I| = o] HBsAg &4~ = ] HBeAg T4
H]3) A FHA A AL EHAA
3x10 mg/kg 0.9 271 (84l 0.5 21(3.21))

S17] DL HBV vk REolA GASIAG. T Aske 116 veht ok € 1ladl A, 1x10 ng/ks ¥
O%akoﬂfﬂ 3' GalNac MOE NPS= 5' GalNac MOE PSE.T} 0.8 271(6 W) o %2 8335 fA83%en, 942
1d7re] AF71F T tFEE FAEAE. 5" GalNac MOE NPSE 5' GalNac MOE PSRt} 0.4 22(2.5 u]) ¢

=
%% 28-S FANeH, 942 2197te] AT T odEE A 1°*E‘r L 11bolA, 3%3.3 mg/kg 7
olgkell A, 3' GalNac MOE NPSS} 5'GalNac MOE NPSi= vA}sM] PP o, BF 5' GalNac MOE PSET} 0.6 =
2D ¥ 2 5aEs fAsen, A2 2143t AT T odE % %2151913}.
[ 32]

L A (5-3) MW

5’-GalNac6-NH-C6-
276 MOE PS moeGps(Sm)ymoeCpsmoecApsmoeGpsmoe ApsGpsGpsTpsGpsApsAps [9105.14
Gps(5m)CpsGpsApsmoeApsmoeGpsmoeTpsmoeGps(Sm)ymoeC-3’

5’-GalNAc2-moeGnpsmoeCnpsmoeAnps
280 MOE NPS moeGnpsmoc AnpsGpsGpsTpsGpsApsApsGps 8957.00
(5m)CpsGpsApsmoeAnpsmoeGnpsmoeUnps moeGnpsmoeCn-3°

3t7] AL HBV mhg-2= mElo A ZALSEITE. 10 mg/ke®] T3] FofFe] Fol Ao g A= = 1ladl
e glew, 0, 2, 494419 3x3.3 mg/ke®] Fol Aol tigk dat= = 11bell HE 3

[ 33]

4 | slary 7z A (5> -3) MW

5’-GalNac6-NH-C6-
276 MOE PS moeGps(5m)moeCpsmoeApsmoeGpsmoe ApsGpsGpsTpsGpsApsApsG | 9105.14
ps(5m)CpsGpsApsmoecApsmoeGpsmoeTpsmoeGps(SmymoeC-3°

5
moeGnpsmoeCnpsmoeAnpsmoeGnpsmoe AnpsGpsGpsTpsGpsApsAps
Gps(5m)CpsGpsApsmoeAnpsmoeGnpsmoeUnpsmoeGnpsmoeCnp-C6-

NH-GalNAc6-3’

281 MOE NPS 9053.85

5’-GalNAc2-
282 MOE NPS moeGnpsmoeCnpsmoeAnpsmoeGnpsmoe AnpsGpsGpsTpsGpsApsAps | 8957.00
Gps(5m)CpsGpsApsmoeAnpsmoeGnpsmoeUnps moeGnpsmoeCn-3’
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[0688]

[0689]

[0690]
[0691]

[0692]

[0693]
[0694]

s==4

10-2533038

Zu ZHAE (PHH) HBeAg

3t7] M D& HBV wh§-22 BElol A ARSI, 5 Al g2 0, 2, 4449 3X10 mg/kg Fol Aol Ao
HBsAg =71 F+AE ERTL.
[ 34]
, ERE o 5 # T HBsAg
# sz A g 53 2 (# A A MW
283 o] <-4 5’-GalNAc-GnpsCnpsAnpsGnpsAnpsGps 11 831238
. NPS GpsTpsGpsApsApsGpsCpsGpsApsAnpsGnps TnpsGnpsCn-3° ’ T
5’-GalNAc-
moeGnpsmoeCnpsmoe AnpsmoeGnpsmoe AnpsGpsGpsTpsGp
265 | MOENPS sApsApsGpsCpsGpsApsmoecAnpsmoeGnpsmoeUnpsmoeGnp 31 9037.17
smoeCn-3’
3t7] M D& HBV wh§-22 BElol M ARSI, 5 Al g2 0, 2, 4449 3X10 mg/kg Fol Aol Ao
HBsAg =71 7445 vehdc),
[3% 35]
ME g upy 9| ot 2z A 53 A HBsAg =51
o 1 1 - = J 7]:}—)1\_ (ﬂ /ﬂ ,i])
283 5’-GalNAc-GnpsCnpsAnpsGnpsAnpsGps
DR2 #1 H-A] NPS | GpsTpsGpsApsApsGpsCpsGpsApsAnpsGn 11 8312.38
psTnpsGnpsCn-3°
284 5’-GalNAc-
, mGnpsmCnpsmAnpsmGnpsmAnpsGps -
DR2 #1 OME NPS GpsTpsGpsApsApsGpsCpsGpsApsmAnps 21 8598.62
mGnpsmUnpsmGnpsmCn-3’
285 5’-GalNAc-
, fGnpsfCnpsfAnpsfGnpsfAnpsGpsGpsTpsG 5 5
DR2 #1 FNPS psApsApsGpsCpsGpsApsfAnpsfGnpsfUnps 5 B478.26
fGnps-3nh2-fC-3°
286 5’-GalNAc-
, g afGnpsafCnpsafAnpsafGnpsafAnpsGpsGps 5
DR2#1 Ara FNPS TpsGpsApsApsGpsCpsGpsApsafAnpsafGn 0.5 8492.29
psafTnpsafGnpsafCn-3°
287 5’-GalNAc-
, dTnpsGnpsCnpsAnpsGnpsApsGpsGpsTps
2 Lox 5
DR2#2 Bl A1 NPS GpsApsApsGpsCpsGpsAnpsAnpsGnpsTnp L1 832729
s-3nh2-G-3’
288 5’-GalNAc-
, mUnpsmGnpsmCnpsmAnpsmGnpsApsGps
] 2
DR2 #2 OME NPS GpsTpsGpsApsApsGpsCps 2.1 8599.60
GpsmAnpsmAnpsmGnpsmUnpsmGn-3’
289 5’-GalNAc-
fUnpsfGnpsfCnpsfAnpsfGnps ApsGpsGpsT
DR2#2 FNPS psGpsApsApsGpsCpsGpsfAnpsfAnpsfGnps 24 8479.24
fUnps-3nh2-fG-3"
290 5’-GalNAc-
e . mGnpsmCnpsmUnpsmCnpsmCnpsApsAps
=e-Eela OMENPS ApsTpsTps5MeCpsTpsTpsTpsApsmUnpsm L1 8807.84
AnpsmAnpsmGnpsmGnpsmGn-3°
291 5’-GalNAc-
moeGnpsmoeCnpsmoeUnpsmoeCnpsmoeC
>eg-Z# A | MOENPS | npsApsApsApsTpsTpsSMeCpsTpsTpsTpsA 2.0 0292.42
psmoeUnpsmoeAnpsmoeAnpsmoeGnpsmo
eGnpsmoeGn-3’
MOE/NPS 2 MOE/PS X3H& 2zt 38l7] 8] E (1) HepG2.2.15 HBsAg #4a &% Wlal, (2) HepG2.117 HBV
DNA 72 &9 wlaL, (3) QIZF =i IHAE (PHH) HBsAg & &9 wlu, (4) <17+
i &Y vaE ol gste] BAlatart
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S=50ol 10-2533038

[0695] [3% 36]
1 2 3 4
= o 503 2215 HBsAg | 2117 HBV DNA | PHH HBsAg | PHH HBeAg
RS ML) EC50 M) | EC50 (aM) EC50 (nM) | ECS50 (nM) Mw
5
moeGps(Sm)moeCpsmoeApsmoeGp
292 | smoeApsGpsGpsTpsGpsApsApsGps 5.1 11.4 16.2 20.1 7344.19
(5m)CpsGpsApsmoeApsmoeGpsmo
eTpsmoeGps(Sm)moeC-3’
5-
moeGnpsmoeCnpsmoeAnpsmoeGnps
293 | moeAnpsGpsGpsTpsGpsApsApsGps 0.43 1.9 1.7 2.5 7292.26
(5m)CpsGpsApsmoeAnpsmoeGnpsm
oeUnpsmoeGnpsmoeCn-3’
[0696]
[0697] [ 37]
W5 geha g2 MW 4
294 = 5.
3’GalNac ©| o} g OPO
Zla?a— ic ]lLLHF NPS 8507.3 fGnps(Sm)fCnpsfAnpsfGnpsfAnpsGpsGpsTpsGpsApsApsGps
=R A CpsGpsApsfAnpsfGnpsfTnpsfGnpsfC-C6-NH-GalNac6-3’
295 . 5°-
3’GalNac °f d] &+ NPO
7;@ ic 7l ]F NPS 8492.29 [ fGnpsfCnpsfAnpsfGnpsfAnpsGpsGpsTpsGpsApsApsGps(Sm)C
cEE A psGpsApsfAnpsfGnpsfUnpsfGnpsfCnp-C6-NH-GalNAc6-3
[0698]
[0699] % 12a0] e BEel 3Fe], 1x10 mg/keell A, 3 'GalNacoﬂ g PO AgHE 2t F NPSE 443 Al-olA 1.2
2016w F7 NP0 23S 2k F NPSE ot 57kl B}
[0700] [ 38]
W ez 7= MW A
296 | 3’GaiNac °ll & NPO 861439 5-mGnpsmCnpsmAnps mGnpsmAnpsGps GpsTpsGps ApsApsGps
A7S 2= OMENPS N (5m)CpsGpsAps mAnpsmGnpsmUnps mGnpsmCnp-C6-NH-GalNAc6-3
297 | 3’GalNac ° g OPO 614.43 5-mGnpsmCnpsmAnps mGnpsmAnpsGps GpsTpsGps ApsApsGps
A3%HS 71 OME NPS o (5m)CpsGpsAps mAnpsmGnpsmUnps mGnpsmC-C6-NH-GalNAc6-3
[0701]
[0702] % 12bell YERA whe} o], 1x10 mg/kgell A, 3'GalNacol tigh OPO AdS ZH= OME NPSt= A8 Al el A
0.7 (58 WF =7 NP0 AFS 2= OME NPSE ol skAl s7tskalnt.
[0703] [3% 39]
Wl & gaha 2 MW M a
298 3’GalNac °f) gk 5’-moeGnpsmoeCnpsmoeAnps moeGnpsmoeAnpsGps GpsTpsGps ApsApsGps
NPO 434 2= 9053.85 (5m)CpsGpsAps moeAnpsmoeGnpsmoeUnps moeGnpsmoeCnp-C6-NH-
MOE NPS GalNAc6-3°
299 3’GalNac of o] g 5’-moeGnpsmoeCnpsmoeAnps moeGnpsmoe AnpsGps GpsTpsGps ApsApsGps
OPO 4%}& zt= 9069.62 (5m)CpsGpsAps moeAnpsmoeGnpsmoeUnps moeGnps(SmymoeC-C6-NH-
MOE NPS GalNAc6-3’
[0704]
[0705] [ 40]
5 F %]
e I MW o
s
3001 5’ GalNac 8955 48 5-GalNAc2-moeGnpsmoeCnpsmoeAnps moeGnpsmoeAnpsGps GpsTpsGps
MOE NPS : ApsApsGps (5m)CpsGpsAps moeAnpsmoeGnpsmoeUnps moeGnpsmoeCn-3
301| 5’ GalNac 86976 5-GalNAc2-etoGnpseto(Sm)Cnpseto Anps etoGnpsetoAnpsGps GpsTpsGps
OEtNPS S ApsApsGps (Sm)CpsGpsAps etoAnpsetoGnpsetoTnps etoGnpseto(Sm)Cn-3’
[0706]
[0707] = 12co] e wRe} 7Fe], 1x 10 mg/keoll A, OEt NPSi= MOE NPSwHF &2 o)t}
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[0708]

[0709]
[0710]

[0711]
[0712]

[0713]

[ 41]
W3 e 2215 2215
5 e k] MW HBsAg HBsAg
- EC50 (uM) | CC50 (M)
302 5-mGnpsmCnps2-4- X2 3*-NH-LNA-
OCHAnpsmGnpsmAnpsGpsGpsTpsGpsAps ApsGpsCpsGpsA A'ﬁ 2= 4 DR 6835.3 0.0008 0.0148
ps2-4-OCHAnpsmGnpsmUnpsmGnps3-NH>mC-3 e e
303 5-mGnpsmCnps2-4- X2 3’-NH-ENA-
OCH>CH>AnpsmGnpsmAnpsGpsGpsTpsGpsApsApsGpsCpsG Ag’?,b 5 DR-1 6862.0 0.00067 0.0256
psAps2-4-OCH,CH, AnpsmGnpsmUnpsmGnps3 -NH,mC-3 = e
304 5-mGnpsmCnps2-4-OCH.CH>AnpsmGnps2- X3 3"-NH-ENA-
40CH>CH>AnpsGpsGpsTpsGpsApsApsGpsCpsGpsAps2-4- A’g’zl = & DR 6874.7 0.0009 0.0214
OCH:CHAnpsmGnpsmUnpsmGnps3-NHmC-3 =
305 5-mGnpsmCnpsmAnpsmGnps2-4- x2 3’-NH-ENA-
OCH>CH>AnpsGpsGpsTpsGps Aps ApsGpsCpsGpsAps2-4- A 2 e g DR-1 6863.3 0.00029 0.0226
OCH,CHAnpsmGnpsmUnpsmGnps3-NH.mC-3 = e e
306 5-mGnpsmCnpsmUnpsmCnpsmCnps2-4-
OCH2CH2AnpsApsAps TpsTpsCpsTpsTpsTps -
mAnpsmUnpsmAnps2-4-OCH>CH>AnpsmGnpsmGnps3- 7160 0.0005 100
NHmG-3
307 5-mGnpsmCnpsmUnpsmCnpsmCnps2-4- %3 3’-NH-ENA-
OCH,>CH>AnpsApsApsTpsTpsCpsTpsTpsTps2-4- = o1 g .
OCH,CH>AnpsmUnpsmAnps2-4-OCH, A Ki' A_ 1| 71286 0.0005 ~1.00
CH>AnpsmGnpsmGnps3-NHmG-3 =
308 5-mGnpsmCnpsmUnpsmCnpsmCnps2-4- x3 3’-NH-ENA-
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<110> ALIOS BIOPHARMA, INC.

<120> MODIFIED OLIGONUCLEOTIDES AND METHODS OF USE

<130> ALPO039WO1
<140> PCT/US2017/051644
<141> 2017-09-14
<150> 62/394,739
<151> 2016-09-14
<150> 62/394,738
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<160> 598

<170> PatentIn version 3.5

<210> 1

<211> 20

<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic
oligonucleotide

<220><223> Description of Combined DNA/RNA Molecule: Synthetic

oligonucleotide

<400> 1

gcagaggtga agcgaagugce 20

<210> 2

<211> 20

<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic
oligonucleotide

<220><223> Description of Combined DNA/RNA Molecule: Synthetic
oligonucleotide

<400> 2

gcagaggtga agcgaagugce 20

<210> 3

<211> 20

<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic

oligonucleotide

<220><223> Description of Combined DNA/RNA Molecule: Synthetic
oligonucleotide

<400> 3

gcagaggtga agcgaagugce 20

<210> 4
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<211> 21

<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic
oligonucleotide

<220><223> Description of Combined DNA/RNA Molecule: Synthetic
oligonucleotide

<400> 4

gauuaggcag aggtgaaaaa g 21

<210> 5

<211> 21

<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic
oligonucleotide

<220><223> Description of Combined DNA/RNA Molecule: Synthetic
oligonucleotide

<400> 5

gauuaggcag aggtgaaaaa g 21

<210> 6

<211> 21

<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic
oligonucleotide

<220><223> Description of Combined DNA/RNA Molecule: Synthetic

oligonucleotide
<400> 6
gauuaggcag aggtgaaaaa g 21
<210> 7
<211> 21
<212> DNA

<213> Artificial Sequence
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<220><223> Description of Artificial Sequence: Synthetic
oligonucleotide

<220><223> Description of Combined DNA/RNA Molecule: Synthetic
oligonucleotide

<400> 7

gauuaggcag aggtgaaaaa g 21

<210> 8

<211> 21

<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic

oligonucleotide

<220><223> Description of Combined DNA/RNA Molecule: Synthetic
oligonucleotide

<400> 8

gauuaggcag aggtgaaaaa g 21

<210> 9

<211> 21

<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic
oligonucleotide

<220><223> Description of Combined DNA/RNA Molecule: Synthetic
oligonucleotide

<400> 9

gauuaggcag aggtgaaaaa g 21

<210> 10

<211> 21

<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic
oligonucleotide

<220><223> Description of Combined DNA/RNA Molecule: Synthetic
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oligonucleotide
<220><221> modified_base
<222> (2)..(2)
<223> 2,6-diaminopurine
<220><221> modified_base
<222> (5)..(5)
<223> 2,6-diaminopurine
<400> 10
gnuunggcag aggtgaaaaa g 21
<210> 11
<211> 21
<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic
oligonucleotide

<220><223> Description of Combined DNA/RNA Molecule: Synthetic
oligonucleotide

<220><221> modified_base

<222> (18)..(20)

<223> 2,6-diaminopurine

<400> 11

gauuaggcag aggtgaannn g 21

<210> 12

<211> 21

<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic
oligonucleotide

<220><223> Description of Combined DNA/RNA Molecule: Synthetic

oligonucleotide
<220><221> modified_base
<222> (16)..(20)

<223> 2,6-diaminopurine
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<400> 12

gauuaggcag aggtgnnnnn g 21

<210> 13

<211> 21

<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic
oligonucleotide

<220><223> Description of Combined DNA/RNA Molecule: Synthetic
oligonucleotide

<220><221> modified_base

<222> (2)..(2)

<223> 2,6-diaminopurine

<220><221> modified_base

<222> (5)..(5)

<223> 2,6-diaminopurine

<220><221> modified_base

<222> (18)..(20)

<223> 2,6-diaminopurine

<400> 13

gnuunggcag aggtgaannn g 21

<210> 14

<211> 21

<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic
oligonucleotide

<220><223> Description of Combined DNA/RNA Molecule: Synthetic
oligonucleotide

<220><221> modified_base

<222> (2)..(2)

<223> 2,6-diaminopurine
<220><

221> modified_base
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<222> (5)..(5)

<223> 2,6-diaminopurine

<220><221> modified_base

<222> (16)..(20)

<223> 2,6-diaminopurine

<400> 14

gnuunggcag aggtgnnnnn g 21

<210> 15

<211> 21

<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic
oligonucleotide

<220><223> Description of Combined DNA/RNA Molecule: Synthetic
oligonucleotide

<220><221> modified_base

<222> (2)..(2)

<223> 2,6-diaminopurine

<220><221> modified_base

<222> (5)..(5)

<223> 2,6-diaminopurine

<400> 15

gnuunggcag aggtgaaaaa g 21

<210> 16

<211> 21

<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic
oligonucleotide

<220><223> Description of Combined DNA/RNA Molecule: Synthetic
oligonucleotide

<220><221> modified_base

<222> (18)..(20)

<223> 2,6-diaminopurine
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<400> 16

gauuaggcag aggtgaannn g 21

<210> 17

<211> 21

<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic
oligonucleotide

<220><223> Description of Combined DNA/RNA Molecule: Synthetic
oligonucleotide

<220><221> modified_base

<222> (16)..(20)

<223> 2,6-diaminopurine

<400> 17

gauuaggcag aggtgnnnnn g 21

<210> 18

<211> 21

<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic

oligonucleotide
<220><223> Description of Combined DNA/RNA Molecule: Synthetic
oligonucleotide
<220><221> modified_base
<222> (2)..(2)
<223> 2,6-diaminopurine
<220><221> modified_base
<222> (5)..(5)
<223> 2,6-diaminopurine
<220><221> modified_base
<222> (18)..(20)
<223> 2,6-diaminopurine

<400> 18
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gnuunggcag aggtgaannn g 21
<210> 19

<211> 21

<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic

oligonucleotide

<220><223> Description of Combined DNA/RNA Molecule: Synthetic
oligonucleotide

<220><221> modified_base

<222> (2)..(2)

<223> 2,6-diaminopurine

<220><221> modified_base

<222> (5)..(5)

<223> 2,6-diaminopurine

<220><221> modified_base

<222> (16)..(20)

<223> 2,6-diaminopurine

<400> 19

gnuunggcag aggtgnnnnn g 21

<210> 20

<211> 20

<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic

oligonucleotide

<220><223> Description of Combined DNA/RNA Molecule: Synthetic
oligonucleotide

<220><221> modified_base

<222> (16)..(16)

<223> 2,6-diaminopurine

<400> 20

gcagaggtga agcgangugce 20
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<210> 21
<211> 20
<212> DNA

<213> Artificial Sequence

on
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<220><223> Description of Artificial Sequence: Synthetic

oligonucleotide

<220><223> Description of Combined DNA/RNA Molecule: Synthetic

oligonucleotide
<220><
221> modified_base
<222> (15)..(16)
<223> 2,6-diaminopurine
<400> 21
gcagaggtga agcgnnguge
<210> 22
<211> 20
<212> DNA

<213> Artificial Sequence

20

<220><223> Description of Artificial Sequence: Synthetic

oligonucleotide

<220><223> Description of Combined DNA/RNA Molecule: Synthetic

oligonucleotide
<220><221> modified_base
<222> (5)..(5)
<223> 2,6-diaminopurine
<220><221> modified_base
<222> (15)..(16)

<223> 2,6-diaminopurine

<400> 22

gcagnggtga agcgnnguge
<210> 23

<211> 20

<212> DNA

<213> Artificial Sequence

20
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<220><223> Description of Artificial Sequence: Synthetic
oligonucleotide

<220><223> Description of Combined DNA/RNA Molecule: Synthetic
oligonucleotide

<220><221> modified_base

<222> (3)..(3)

<223> 2,6-diaminopurine

<220><221> modified_base

<222> (5)..(5)

<223> 2,6-diaminopurine

<220><221> modified_base

<222> (15)..(16)

<223>

2,6-diaminopur ine

<400> 23

gengnggtga agegnngugce 20

<210> 24

<211> 16

<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic
oligonucleotide

<400> 24

cgtgcagagg tgaagce 16

<210> 25

<211> 16

<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic
oligonucleotide

<400> 25

gcagaggtga agcgaa 16

<210> 26

<211> 18
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<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence:

oligonucleotide
<400> 26
cgacgtgcag aggtgaag
<210> 27
<211> 19
<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence:

oligonucleotide
<400> 27
gcagaggtga agcgaagtg
<210> 28
<211> 13
<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence:

oligonucleotide
<400> 28
gcagaggtga agc
<210> 29
<211> 15
<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence:

oligonucleotide
<400> 29
cgtgcagagg tgaag
<210> 30
<211> 19
<212> DNA

<213> Artificial Sequence
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Synthetic

18
Synthetic

19
Synthetic

13
Synthetic

15
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<220><223> Description of Artificial Sequence

oligonucleotide

<400> 30

gcagaggtga agcgaagtg

<210> 31

<211> 19

<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence
oligonucleotide

<400> 31

gcagaggtga agcgaagtg

<210> 32

<211> 19

<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence
oligonucleotide

<400> 32

gcagaggtga agcgaagtg

<210> 33

<211> 19

<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence
oligonucleotide

<400> 33

gcagaggtga agcgaagtg

<210> 34

<211> 19

<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence

. Synthetic

. Synthetic

. Synthetic

. Synthetic

. Synthetic
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oligonucleotide
<400> 34
gcagaggtga agcgaagtg
<210> 35
<211> 19
<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence:

oligonucleotide
<400> 35
gcagaggtga agcgaagtg
<210> 36
<211> 19
<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence:

oligonucleotide
<400> 36
gcagaggtga agcgaagtg
<210> 37
<211> 19
<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence:

oligonucleotide
<400> 37
gcagaggtga agcgaagtg
<210> 38
<211> 19
<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence:

oligonucleotide
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19
Synthetic

19
Synthetic

19
Synthetic

19
Synthetic
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<400> 38

gcagaggtga agcgaagtg

<210> 39

<211> 19

<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence
oligonucleotide

<400> 39

gcagaggtga agcgaagtg

<210> 40

<211> 19

<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence
oligonucleotide

<400> 40

gcagaggtga agcgaagtg

<210> 41

<211> 19

<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence
oligonucleotide

<400> 41

gcagaggtga agcgaagtg

<210> 42

<211> 19

<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence
oligonucleotide

<400> 42

. Synthetic

. Synthetic

. Synthetic

. Synthetic
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gcagaggtga agcgaagtg 19
<210> 43
<211> 20
<212> DNA
<213> Artificial Sequence
<220><223> Description of Artificial Sequence: Synthetic
oligonucleotide
<220><223> Description of Combined DNA/RNA Molecule: Synthetic
oligonucleotide
<400> 43
aagagaggtg cgccccgugg 20
<210> 44

<211> 20

<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic
oligonucleotide

<220><223> Description of Combined DNA/RNA Molecule: Synthetic
oligonucleotide

<400> 44

ggugaagcga agtgcacacg 20

<210> 45

<211> 20

<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic
oligonucleotide

<220><223> Description of Combined DNA/RNA Molecule: Synthetic

oligonucleotide

<400> 45
cgugcagagg tgaagcgaag 20
<210> 46

<211> 20
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<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic
oligonucleotide

<220><223> Description of Combined DNA/RNA Molecule: Synthetic
oligonucleotide

<400> 46

agaggtgaag cgaagugcac 20

<210> 47

<211> 20

<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic

oligonucleotide

<220><223> Description of Combined DNA/RNA Molecule: Synthetic
oligonucleotide

<400> 47

uggcactagt aaactgagcc 20

<210> 48

<211> 20

<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic
oligonucleotide

<220><223> Description of Combined DNA/RNA Molecule: Synthetic
oligonucleotide

<400> 48

cuaggagttc cgcaguaugg 20

<210> 49

<211> 20

<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic
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oligonucleotide

<220><223> Description of Combined DNA/RNA Molecule: Synthetic
oligonucleotide

<400> 49

agaggtgcgce cccgtggucg 20

<210> 50

<211> 20

<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic
oligonucleotide

<220><223> Description of Combined DNA/RNA Molecule: Synthetic

oligonucleotide
<400> 50
gaggugcgee ccgtggucgg 20
<210> 51
<211> 20
<212> DNA
<213> Artificial Sequence
<220><223> Description of Artificial Sequence: Synthetic
oligonucleotide
<220><223> Description of Combined DNA/RNA Molecule: Synthetic
oligonucleotide
<400> 51
gaaagcccta cgaaccacug 20
<210> 52
<211> 20
<212> DNA
<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic

oligonucleotide
<220><223> Description of Combined DNA/RNA Molecule: Synthetic

oligonucleotide
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<400> 52

guuccgcagt atggaucgge 20

<210> 53

<211> 20

<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic
oligonucleotide

<220><223> Description of Combined DNA/RNA Molecule: Synthetic
oligonucleotide

<400> 53

uccgcagtat ggatcggcag 20

<210> 54

<211> 20

<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic
oligonucleotide

<220><223> Description of Combined DNA/RNA Molecule: Synthetic
oligonucleotide

<400> 54

accactgaac aaatggcacu 20

<210> 55

<211> 20

<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic
oligonucleotide

<220><223> Description of Combined DNA/RNA Molecule: Synthetic

oligonucleotide
<400> 55
ugcagaggtg aagcgaagug 20

<210> 56

- 182 -

10-2533038



omn
1]
Jm
el

<211> 20

<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic
oligonucleotide

<220><223> Description of Combined DNA/RNA Molecule: Synthetic
oligonucleotide

<400> 56

acugaacaaa tggcacuagu 20

<210> 57

<211> 20

<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic

oligonucleotide

<220><223> Description of Combined DNA/RNA Molecule: Synthetic
oligonucleotide

<400> 57

aguccaccac gagtcuagac 20

<210> 58

<211> 20

<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic
oligonucleotide

<220><223> Description of Combined DNA/RNA Molecule: Synthetic
oligonucleotide

<400> 58

cacugaacaa atggcacuag 20

<210> 59
<211> 20
<212> DNA

<213> Artificial Sequence
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<220><223> Description of Artificial Sequence: Synthetic
oligonucleotide

<220><223> Description of Combined DNA/RNA Molecule: Synthetic
oligonucleotide

<400> 59

cagaggtgaa gcgaagugca 20

<210> 60

<211> 20

<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic
oligonucleotide

<220><223> Description of Combined DNA/RNA Molecule: Synthetic

oligonucleotide
<400> 60
aagagaggtg cgcceccgugg 20
<210> 61
<211> 20
<212> DNA
<213> Artificial Sequence
<220><223> Description of Artificial Sequence: Synthetic
oligonucleotide
<220><223> Description of Combined DNA/RNA Molecule: Synthetic
oligonucleotide
<400> 61
ggugaagcga agtgcacacg 20
<210> 62
<211> 20
<212> DNA
<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic

oligonucleotide

<220><223> Description of Combined DNA/RNA Molecule: Synthetic
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oligonucleotide

<400> 62

uggcactagt aaactgagcc 20

<210> 63

<211> 20

<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic
oligonucleotide

<220><223> Description of Combined DNA/RNA Molecule: Synthetic
oligonucleotide

<400> 63

cuaggagttc cgcaguaugg 20

<210> 64

<211> 20

<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic
oligonucleotide

<220><223> Description of Combined DNA/RNA Molecule: Synthetic
oligonucleotide

<400> 64

agaggtgcge cccgtggucg 20

<210> 65

<211> 20

<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic
oligonucleotide

<220><223> Description of Combined DNA/RNA Molecule: Synthetic

oligonucleotide
<400> 65

uccgcagtat ggatcggcag 20
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<210> 66

<211> 20

<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic
oligonucleotide

<220><223> Description of Combined DNA/RNA Molecule: Synthetic
oligonucleotide

<400> 66

ugcagaggtg aagcgaagug 20

<210> 67

<211> 20

<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic

oligonucleotide

<220><223> Description of Combined DNA/RNA Molecule: Synthetic
oligonucleotide

<400> 67

aguccaccac gagtcuagac 20

<210> 68

<211> 15

<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic
oligonucleotide

<220><223> Description of Combined DNA/RNA Molecule: Synthetic
oligonucleotide

<400> 68

gcgggtgaag cggug 15

<210> 69
<211> 15

<212> DNA
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<213> Artificial Sequence

<220><223> Description of Artificial Sequence
oligonucleotide

<220><223> Description of Combined DNA/RNA Mo
oligonucleotide

<400> 69

gcgggtgaag cggug

<210> 70

<211> 15

<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence
oligonucleotide

<220><223> Description of Combined DNA/RNA Mo

oligonucleotide

<400> 70

gcgggtgaag cggug

<210> 71

<211> 19

<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence
oligonucleotide

<400> 71

gcagaggtga agcgaagtg

<210> 72

<211> 18

<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence
oligonucleotide

<400> 72

gcagaggtga agcgagtg

on
Ju
Jin
Qi

. Synthetic

lecule: Synthetic

15
. Synthetic
lecule: Synthetic

15
. Synthetic

19
. Synthetic

18
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<210> 73

<211> 19

<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic
oligonucleotide

<400> 73

gcagaggtga agcgaagtg 19

<210> 74

<211> 20

<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic
oligonucleotide

<220><223> Description of Combined DNA/RNA Molecule: Synthetic
oligonucleotide

<400> 74

gcagaggtga agcgaagugc 20

<210> 75

<211> 20

<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic
oligonucleotide

<220><223> Description of Combined DNA/RNA Molecule: Synthetic
oligonucleotide

<400> 75

gcagaggtga agcgaagugce 20

<210> 76

<211> 20

<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic

oligonucleotide
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<220><223> Description of Combined DNA/RNA Molecule: Synthetic

oligonucleotide
<400> 76
gcagaggtga agcgaagugce 20
<210> 77
<211> 21
<212> DNA
<213> Artificial Sequence
<220><223> Description of Artificial Sequence: Synthetic
oligonucleotide
<220><223> Description of Combined DNA/RNA Molecule: Synthetic
oligonucleotide
<400> 77
gcuccaaatt ctttauaagg g 21
<210> 78
<211> 20
<212> DNA
<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic

oligonucleotide

<220><223> Description of Combined DNA/RNA Molecule: Synthetic
oligonucleotide

<400> 78

aagagaggtg cgccccgugg 20

<210> 79

<211> 20

<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic
oligonucleotide

<220><223> Description of Combined DNA/RNA Molecule: Synthetic
oligonucleotide

<400> 79
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ggugaagcga agtgcacacg 20

<210> 80

<211> 20

<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic
oligonucleotide

<220><223> Description of Combined DNA/RNA Molecule: Synthetic
oligonucleotide

<400> 80

cgugcagagg tgaagcgaag 20

<210> 81

<211> 20

<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic
oligonucleotide

<220><223> Description of Combined DNA/RNA Molecule: Synthetic

oligonucleotide
<400> 81
gugaagcgaa gtgcacacgg 20
<210> 82
<211> 20
<212> DNA
<213> Artificial Sequence
<220><223> Description of Artificial Sequence: Synthetic
oligonucleotide
<220><223> Description of Combined DNA/RNA Molecule: Synthetic
oligonucleotide
<400> 82
agaggtgaag cgaagugcac 20
<210> 83

<211> 20
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<212> DNA
<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic

oligonucleotide

<220><223> Description of Combined DNA/RNA Molecule: Synthetic
oligonucleotide

<400> 83

uggcactagt aaactgagcc 20

<210> 84

<211> 20

<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic
oligonucleotide

<220><223> Description of Combined DNA/RNA Molecule: Synthetic
oligonucleotide

<400> 84

cuaggagttc cgcaguaugg 20

<210> 85

<211> 20

<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic
oligonucleotide

<220><223> Description of Combined DNA/RNA Molecule: Synthetic
oligonucleotide

<400> 85

gcagaggtga agcgaagugce 20

<210> 86

<211> 20

<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic
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oligonucleotide

<220><223> Description of Combined DNA/RNA Molecule: Synthetic

oligonucleotide
<400> 86
agaggtgcge cccgtggucg 20
<210> 87
<211> 20
<212> DNA
<213> Artificial Sequence
<220><223> Description of Artificial Sequence: Synthetic
oligonucleotide
<220><223> Description of Combined DNA/RNA Molecule: Synthetic
oligonucleotide
<400> 87
gaggugcgee ccgtggucgg 20
<210> 88
<211> 20
<212> DNA
<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic

oligonucleotide

<220><223> Description of Combined DNA/RNA Molecule: Synthetic
oligonucleotide

<400> 88

gaaagcccta cgaaccacug 20

<210> 89

<211> 20

<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic
oligonucleotide

<220><223> Description of Combined DNA/RNA Molecule: Synthetic

oligonucleotide
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<400> 89

guuccgcagt atggaucgge 20

<210> 90

<211> 20

<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic
oligonucleotide

<220><223> Description of Combined DNA/RNA Molecule: Synthetic
oligonucleotide

<400> 90

uccgcagtat ggatcggcag 20

<210> 91

<211> 20

<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic
oligonucleotide

<220><223> Description of Combined DNA/RNA Molecule: Synthetic

oligonucleotide
<400> 91
accactgaac aaatggcacu 20
<210> 92
<211> 20
<212> DNA
<213> Artificial Sequence
<220><223> Description of Artificial Sequence: Synthetic
oligonucleotide
<220><223> Description of Combined DNA/RNA Molecule: Synthetic
oligonucleotide
<400> 92
ugcagaggtg aagcgaagug 20

<210> 93
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<211> 20
<212> DNA
<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic

oligonucleotide

<220><223> Description of Combined DNA/RNA Molecule: Synthetic
oligonucleotide

<400> 93

acugaacaaa tggcacuagu 20

<210> 94

<211> 20

<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic
oligonucleotide

<220><223> Description of Combined DNA/RNA Molecule: Synthetic
oligonucleotide

<400> 94

aguccaccac gagtcuagac 20

<210> 95

<211> 20

<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic
oligonucleotide

<220><223> Description of Combined DNA/RNA Molecule: Synthetic
oligonucleotide

<400> 95

cacugaacaa atggcacuag 20

<210> 96

<211> 20

<212> DNA

<213> Artificial Sequence
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<220><223> Description of Artificial Sequence: Synthetic
oligonucleotide

<220><223> Description of Combined DNA/RNA Molecule: Synthetic

oligonucleotide
<400> 96
cagaggtgaa gcgaagugca 20
<210> 97
<211> 20
<212> DNA
<213> Artificial Sequence
<220><223> Description of Artificial Sequence: Synthetic
oligonucleotide
<220><223> Description of Combined DNA/RNA Molecule: Synthetic
oligonucleotide
<400> 97
aagagaggtg cgcceccgugg 20
<210> 98
<211> 20
<212> DNA
<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic

oligonucleotide

<220><223> Description of Combined DNA/RNA Molecule: Synthetic
oligonucleotide

<400> 98

aagagaggtg cgccccgugg 20

<210> 99

<211> 20

<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic
oligonucleotide

<220><223> Description of Combined DNA/RNA Molecule: Synthetic
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oligonucleotide
<400> 99

ggugaagcga agtgcacacg 20

<210> 100

<211> 20

<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic
oligonucleotide

<220><223> Description of Combined DNA/RNA Molecule: Synthetic
oligonucleotide

<400> 100

ggugaagcga agtgcacacg 20

<210> 101

<211> 20

<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic
oligonucleotide

<220><223> Description of Combined DNA/RNA Molecule: Synthetic

oligonucleotide

<400> 101

uggcactagt aaactgagcc 20

<210> 102

<211> 20

<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic
oligonucleotide

<220><223> Description of Combined DNA/RNA Molecule: Synthetic
oligonucleotide

<400> 102

uggcactagt aaactgagcc 20
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<210> 103

<211> 20

<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic

oligonucleotide

<220><223> Description of Combined DNA/RNA Molecule: Synthetic
oligonucleotide

<400> 103

cuaggagttc cgcaguaugg 20

<210> 104

<211> 20

<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic
oligonucleotide

<220><223> Description of Combined DNA/RNA Molecule: Synthetic
oligonucleotide

<400> 104

cuaggagttc cgcaguaugg 20

<210> 105

<211> 17

<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic
oligonucleotide

<400> 105

gcagaggtga agcgaag 17

<210> 106

<211> 20

<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic
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<400> 106
gcagaggtga agcgaagtgce
<210> 107
<211> 17
<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence:

oligonucleotide
<400> 107
cgtgcagagg tgaagceg
<210> 108
<211> 17
<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence:

oligonucleotide
<400> 108
gcagaggtga agcgaag
<210> 109
<211> 19
<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence:

oligonucleotide
<400> 109
cgacgtgcag aggtgaagc
<210> 110
<211> 20
<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence:

oligonucleotide

oin
1]
Jm
el

20
Synthetic

17
Synthetic

17
Synthetic

19
Synthetic
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<400> 110

gcagaggtga agcgaagtgce

<210> 111

<211> 14

<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence
oligonucleotide

<400> 111

gcagaggtga agceg

<210> 112

<211> 16

<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence
oligonucleotide

<400> 112

cgtgcagagg tgaagc

<210> 113

<211> 19

<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence
oligonucleotide

<400> 113

gcagaggtga agcgaagtg

<210> 114

<211> 20

<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence
oligonucleotide

<220><223> Description of Combined DNA/RNA Mo

on
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Jin
Qi

20
. Synthetic

14
. Synthetic

16
. Synthetic

19
. Synthetic

lecule: Synthetic
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oligonucleotide

<400> 114

uccgcagtat ggatcggcag 20

<210> 115

<211> 20

<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic
oligonucleotide

<220><223> Description of Combined DNA/RNA Molecule: Synthetic
oligonucleotide

<400> 115

cuaggagttc cgcaguaugg 20

<210> 116

<211> 20

<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic
oligonucleotide

<220><223> Description of Combined DNA/RNA Molecule: Synthetic
oligonucleotide

<400> 116

aagagaggtg cgccccgugg 20

<210> 117

<211> 20

<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic
oligonucleotide

<220><223> Description of Combined DNA/RNA Molecule: Synthetic

oligonucleotide

<400> 117

agaggtgcge cccgtggucg 20
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<210> 118

<211> 20

<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic
oligonucleotide

<220><223> Description of Combined DNA/RNA Molecule: Synthetic
oligonucleotide

<400> 118

ugcagaggtg aagcgaagug 20

<210> 119

<211> 20

<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic

oligonucleotide

<220><223> Description of Combined DNA/RNA Molecule: Synthetic
oligonucleotide

<400> 119

gcuccaaatt ctttauaagg 20

<210> 120

<211> 20

<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic
oligonucleotide

<220><223> Description of Combined DNA/RNA Molecule: Synthetic
oligonucleotide

<400> 120

gcuccaaatt ctttauaagg 20

<210> 121
<211> 21

<212> DNA
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<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic
oligonucleotide

<220><223> Description of Combined DNA/RNA Molecule: Synthetic
oligonucleotide

<400> 121

gcuccaaatt ctttauaagg g 21

<210> 122

<211> 20

<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic
oligonucleotide

<220><223> Description of Combined DNA/RNA Molecule: Synthetic

oligonucleotide
<400> 122
gcuccaaatt ctttauaagg 20
<210> 123
<211> 20
<212> DNA
<213> Artificial Sequence
<220><223> Description of Artificial Sequence: Synthetic
oligonucleotide
<220><223> Description of Combined DNA/RNA Molecule: Synthetic
oligonucleotide
<400> 123
gcuccaaatt ctttauaagg 20
<210> 124
<211> 20
<212> DNA
<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic

oligonucleotide
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<220><223> Description of Combined DNA/RNA Molecule: Synthetic
oligonucleotide

<400> 124

gcuccaaatt ctttauaagg 20

<210> 125

<211> 20

<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic
oligonucleotide

<220><223> Description of Combined DNA/RNA Molecule: Synthetic
oligonucleotide

<400> 125

gcuccaaatt ctttauaagg 20

<210> 126

<211> 21

<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic
oligonucleotide

<220><223> Description of Combined DNA/RNA Molecule: Synthetic
oligonucleotide

<400> 126

gcuccaaatt ctttauaagg g 21

<210> 127

<211> 20

<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic
oligonucleotide

<220><223> Description of Combined DNA/RNA Molecule: Synthetic

oligonucleotide

<400> 127
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gcagaggtga agcgaagugce 20

<210> 128

<211> 20

<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic
oligonucleotide

<220><223> Description of Combined DNA/RNA Molecule: Synthetic
oligonucleotide

<400> 128

gcagaggtga agcgaagugce 20

<210> 129

<211> 20

<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic

oligonucleotide

<220><223> Description of Combined DNA/RNA Molecule: Synthetic
oligonucleotide

<400> 129

gcagaggtga agcgaagugce 20

<210> 130

<211> 20

<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic
oligonucleotide

<220><223> Description of Combined DNA/RNA Molecule: Synthetic
oligonucleotide

<400> 130

gcagaggtga agcgaagugce 20

<210> 131

<211> 20
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<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic
oligonucleotide

<220><223> Description of Combined DNA/RNA Molecule: Synthetic
oligonucleotide

<400> 131

gcagaggtga agcgaagugce 20

<210> 132

<211> 20

<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic
oligonucleotide

<220><223> Description of Combined DNA/RNA Molecule: Synthetic

oligonucleotide
<400> 132
gcagaggtga agcgaagugc 20
<210> 133
<211> 20
<212> DNA
<213> Artificial Sequence
<220><223> Description of Artificial Sequence: Synthetic
oligonucleotide
<220><223> Description of Combined DNA/RNA Molecule: Synthetic
oligonucleotide
<400> 133
gcagaggtga agcgaagugce 20
<210> 134
<211> 20
<212> DNA
<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic
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oligonucleotide

<220><223> Description of Combined DNA/RNA Molecule: Synthetic
oligonucleotide

<400> 134

gcagaggtga agcgaagugce 20

<210> 135

<211> 20

<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic
oligonucleotide

<220><223> Description of Combined DNA/RNA Molecule: Synthetic
oligonucleotide

<400> 135

gcagaggtga agcgaagugce 20

<210> 136

<211> 20

<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic
oligonucleotide

<220><223> Description of Combined DNA/RNA Molecule: Synthetic
oligonucleotide

<400> 136

gcagaggtga agcgaagugce 20

<210> 137

<211> 20

<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic
oligonucleotide

<220><223> Description of Combined DNA/RNA Molecule: Synthetic

oligonucleotide
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<400> 137

gcagaggtga agcgaagugce 20

<210> 138

<211> 20

<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic
oligonucleotide

<220><223> Description of Combined DNA/RNA Molecule: Synthetic
oligonucleotide

<400> 138

gcagaggtga agcgaagugce 20

<210> 139

<211> 20

<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic

oligonucleotide

<220><223> Description of Combined DNA/RNA Molecule: Synthetic
oligonucleotide

<400> 139

gcagaggtga agcgaagugce 20

<210> 140

<211> 20

<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic
oligonucleotide

<220><223> Description of Combined DNA/RNA Molecule: Synthetic
oligonucleotide

<400> 140

gcagaggtga agcgaagugce 20

<210> 141
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<211> 20

<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic
oligonucleotide

<220><223> Description of Combined DNA/RNA Molecule: Synthetic
oligonucleotide

<400> 141

gcagaggtga agcgaagugce 20

<210> 142

<211> 20

<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic
oligonucleotide

<220><223> Description of Combined DNA/RNA Molecule: Synthetic

oligonucleotide
<400> 142
gcagaggtga agcgaagugc 20
<210> 143
<211> 20
<212> DNA
<213> Artificial Sequence
<220><223> Description of Artificial Sequence: Synthetic
oligonucleotide
<220><223> Description of Combined DNA/RNA Molecule: Synthetic
oligonucleotide
<400> 143
gcagaggtga agcgaagugce 20
<210> 144
<211> 20
<212> DNA

<213> Artificial Sequence
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<220><223> Description of Artificial Sequence: Synthetic

oligonucleotide

<220><223> Description of Combined DNA/RNA Molecule: Synthetic
oligonucleotide

<400> 144

gcagaggtga agcgaagugce 20

<210> 145

<211> 20

<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic
oligonucleotide

<220><223> Description of Combined DNA/RNA Molecule: Synthetic
oligonucleotide

<400> 145

gcagaggtga agcgaagugce 20

<210> 146

<211> 20

<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic
oligonucleotide

<220><223> Description of Combined DNA/RNA Molecule: Synthetic
oligonucleotide

<400> 146

gcagaggtga agcgaagugce 20

<210> 147

<211> 20

<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic

oligonucleotide
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<220><223> Description of Combined DNA/RNA Molecule: Synthetic

oligonucleotide
<400> 147
gcagaggtga agcgaagugce 20
<210> 148
<211> 20
<212> DNA
<213> Artificial Sequence
<220><223> Description of Artificial Sequence: Synthetic
oligonucleotide
<220><223> Description of Combined DNA/RNA Molecule: Synthetic
oligonucleotide
<400> 148
gcagaggtga agcgaagugce 20
<210> 149
<211> 20
<212> DNA
<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic

oligonucleotide
<220><223> Description of Combined DNA/RNA Molecule: Synthetic
oligonucleotide
<400> 149
gcagaggtga agcgaagugce 20
<210> 150
<211> 20
<212> DNA
<213> Artificial Sequence
<220><223> Description of Artificial Sequence: Synthetic
oligonucleotide
<400> 150
tgcagaggtg aagcgaagtg 20

<210> 151
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<211> 20
<212> DNA
<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic

oligonucleotide

<220><223> Description of Combined DNA/RNA Molecule: Synthetic
oligonucleotide

<400> 151

tgcagaggtg aagcgaagug 20

<210> 152

<211> 20

<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic
oligonucleotide

<220><223> Description of Combined DNA/RNA Molecule: Synthetic
oligonucleotide

<400> 152

gcagaggtga agcgaagugc 20

<210> 153

<211> 20

<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic
oligonucleotide

<220><223> Description of Combined DNA/RNA Molecule: Synthetic
oligonucleotide

<400> 153

gcagaggtga agcgaagugce 20

<210> 154

<211> 20

<212> DNA

<213> Artificial Sequence
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<220><223> Description of Artificial Sequence: Synthetic
oligonucleotide

<220><223> Description of Combined DNA/RNA Molecule: Synthetic

oligonucleotide
<400> 154
gcagaggtga agcgaagugce 20
<210> 155
<211> 20
<212> DNA
<213> Artificial Sequence
<220><223> Description of Artificial Sequence: Synthetic
oligonucleotide
<220><223> Description of Combined DNA/RNA Molecule: Synthetic
oligonucleotide
<400> 155
gcagaggtga agcgaagugce 20
<210> 156
<211> 20
<212> DNA
<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic

oligonucleotide

<220><223> Description of Combined DNA/RNA Molecule: Synthetic
oligonucleotide

<400> 156

gcagaggtga agcgaagugce 20

<210> 157

<211> 20

<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic
oligonucleotide

<220><223> Description of Combined DNA/RNA Molecule: Synthetic
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oligonucleotide
<400> 157

gcagaggtga agcgaagugce 20

<210> 158

<211> 20

<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic
oligonucleotide

<220><223> Description of Combined DNA/RNA Molecule: Synthetic
oligonucleotide

<400> 158

gcagaggtga agcgaagugce 20

<210> 159

<211> 20

<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic
oligonucleotide

<220><223> Description of Combined DNA/RNA Molecule: Synthetic

oligonucleotide

<400> 159

gcagaggtga agcgaagugce 20

<210> 160

<211> 20

<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic
oligonucleotide

<220><223> Description of Combined DNA/RNA Molecule: Synthetic
oligonucleotide

<400> 160

gcagaggtga agcgaagugce 20
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<210> 161

<211> 20

<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic

oligonucleotide

<220><223> Description of Combined DNA/RNA Molecule: Synthetic
oligonucleotide

<400> 161

gcagaggtga agcgaagugce 20

<210> 162

<211> 20

<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic
oligonucleotide

<220><223> Description of Combined DNA/RNA Molecule: Synthetic
oligonucleotide

<400> 162

gcagaggtga agcgaagugce 20

<210> 163

<211> 21

<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic
oligonucleotide

<220><223> Description of Combined DNA/RNA Molecule: Synthetic
oligonucleotide

<400> 163

gauuaggcag aggtgaaaaa g 21

<210> 164

<211> 21

<212> DNA
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<213> Artificial Sequence
<220><223> Description of Artificial Sequence: Synthetic
oligonucleotide

<220><223> Description of Combined DNA/RNA Molecule: Synthetic

oligonucleotide
<400> 164
gauuaggcag aggtgaaaaa g 21
<210> 165
<211> 21
<212> DNA
<213> Artificial Sequence
<220><223> Description of Artificial Sequence: Synthetic
oligonucleotide
<220><223> Description of Combined DNA/RNA Molecule: Synthetic
oligonucleotide
<400> 165
gauuaggcag aggtgaaaaa g 21
<210> 166
<211> 21
<212> DNA
<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic

oligonucleotide

<220><223> Description of Combined DNA/RNA Molecule: Synthetic
oligonucleotide

<400> 166

gauuaggcag aggtgaaaaa g 21

<210> 167

<211> 21

<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic

oligonucleotide
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<220><223> Description of Combined DNA/RNA Molecule: Synthetic
oligonucleotide
<400> 167

gauuaggcag aggtgaaaaa g 21

<210> 168

<211> 21

<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic
oligonucleotide

<220><223> Description of Combined DNA/RNA Molecule: Synthetic
oligonucleotide

<400> 168

gauuaggcag aggtgaaaaa g 21

<210> 169

<211> 21

<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic
oligonucleotide

<220><223> Description of Combined DNA/RNA Molecule: Synthetic

oligonucleotide
<220><221> modified_base
<222> (2)..(2)
<223> 2,6-diaminopurine
<220><221> modified_base
<222> (5)..(5)
<223> 2,6-diaminopurine
<400> 169
gnuunggcag aggtgaaaaa g 21
<210> 170
<211> 21

<212> DNA
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<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic
oligonucleotide

<220><223> Description of Combined DNA/RNA Molecule: Synthetic
oligonucleotide

<220><221> modified_base

<222> (18)..(20)

<223> 2,6-diaminopurine

<400> 170

gauuaggcag aggtgaannn g 21

<210> 171

<211> 21

<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic
oligonucleotide

<220><223> Description of Combined DNA/RNA Molecule: Synthetic
oligonucleotide

<220><221> modified_base

<222> (16)..(20)

<223> 2,6-diaminopurine

<400> 171

gauuaggcag aggtgnnnnn g 21

<210> 172

<211> 21

<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic
oligonucleotide

<220><223> Description of Combined DNA/RNA Molecule: Synthetic
oligonucleotide

<220><221> modified_base

<222> (2)..(2)
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<223> 2,6-diaminopurine
<220><221> modified_base
<222> (5)..(5)

<223> 2,6-diaminopurine
<220><221> modified_base
<222> (18)..(20)

<223> 2,6-diaminopurine
<400> 172

gnuunggcag aggtgaannn g 21

<210> 173

<211> 21

<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic
oligonucleotide

<220><223> Description of Combined DNA/RNA Molecule: Synthetic
oligonucleotide

<220><221> modified_base

<222> (2)..(2)

<223> 2,6-diaminopurine

<220><221> modified_base

<222> (5)..(5)

<223> 2,6-diaminopurine

<220><221> modified_base

<222> (16)..(20)

<223> 2,6-diaminopurine

<400> 173

gnuunggcag aggtgnnnnn g 21

<210> 174

<211> 21

<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic
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<220><223> Description of Combined DNA/RNA Molecule:

oligonucleotide
<220><221> modified_base
<222> (2)..(2)
<223> 2,6-diaminopurine
<220><221> modified_base
<222> (5)..(5)
<223> 2,6-diaminopurine
<400> 174
gnuunggcag aggtgaaaaa g
<210> 175
<211> 21
<212> DNA

<213> Artificial Sequence
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Synthetic

21

<220><223> Description of Artificial Sequence: Synthetic

oligonucleotide

<220><223> Description of Combined DNA/RNA Molecule:

oligonucleotide
<220><221> modified_base
<222> (18)..(20)
<223> 2,6-diaminopurine
<400> 175
gauuaggcag aggtgaannn g
<210> 176
<211> 21
<212> DNA

<213> Artificial Sequence

Synthetic

21

<220><223> Description of Artificial Sequence: Synthetic

oligonucleotide

<220><223> Description of Combined DNA/RNA Molecule:

oligonucleotide

<220><221> modified_base

Synthetic
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<222> (16)..(20)

<223> 2,6-diaminopurine

<400> 176

gauuaggcag aggtgnnnnn g 21

<210> 177

<211> 21

<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic
oligonucleotide

<220><223> Description of Combined DNA/RNA Molecule: Synthetic
oligonucleotide

<220><221> modified_base

<222> (2)..(2)

<223> 2,6-diaminopurine

<220><221> modified_base

<222> (5)..(5)

<223> 2,6-diaminopurine

<220><221> modified_base

<222> (18)..(20)

<223> 2,6-diaminopurine

<400> 177

gnuunggcag aggtgaannn g 21

<210> 178

<211> 21

<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic
oligonucleotide

<220><223> Description of Combined DNA/RNA Molecule: Synthetic
oligonucleotide

<220><221> modified_base

<222> (2)..(2)

<223> 2,6-diaminopurine
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S550ol 10-2533038



on
Ju
Jim
Qi

<220

><221> modified_base

<222> (5)..(5)

<223> 2,6-diaminopurine

<220><221> modified_base

<222> (16)..(20)

<223> 2,6-diaminopurine

<400> 178

gnuunggcag aggtgnnnnn g 21

<210> 179

<211> 20

<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic
oligonucleotide

<220><223> Description of Combined DNA/RNA Molecule: Synthetic
oligonucleotide

<220><221> modified_base

<222> (16)..(16)

<223>

2,6-diaminopurine

<400> 179

gcagaggtga agcgangugce 20

<210> 180

<211> 20

<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic
oligonucleotide

<220><223> Description of Combined DNA/RNA Molecule: Synthetic
oligonucleotide

<220><221> modified_base

<222> (15)..(16)

<223> 2,6-diaminopurine

<400> 180
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gcagaggtga agcgnngugc 20

<210> 181

<211> 20

<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic
oligonucleotide

<220><223> Description of Combined DNA/RNA Molecule: Synthetic
oligonucleotide

<220><221> modified_base

<222> (5)..(5)

<223> 2,6-diaminopurine

<220><221> modified_base

<222> (15)..(16)

<223> 2,6-diaminopurine

<400> 181

gcagnggtga agcgnngugce 20

<210> 182

<211> 20

<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic
oligonucleotide

<220><223> Description of Combined DNA/RNA Molecule: Synthetic
oligonucleotide

<220><221> modified_base

<222> (3)..(3)

<223> 2,6-diaminopurine

<220><221> modified_base

<222> (5)..(5)

<223> 2,6-diaminopurine

<220><221> modified_base

<222> (15)..(16)
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<223> 2,6-diaminopurine
<400> 182

gengnggtga agegnnguge
<210> 183

<211> 16

<212> DNA
<213>

Artificial Sequence

<220><223> Description of Artificial Sequence:

oligonucleotide
<400> 183
cgtgcagagg tgaagc
<210> 184
<211> 16
<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence:

oligonucleotide
<400> 184
gcagaggtga agcgaa
<210> 185
<211> 18
<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence:

oligonucleotide
<400> 185
cgacgtgcag aggtgaag
<210> 186
<211> 19
<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence:

oligonucleotide
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20
Synthetic

16
Synthetic

16
Synthetic

18
Synthetic
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<400> 186

gcagaggtga agcgaagtg
<210> 187

<211> 13

<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence:

oligonucleotide
<400> 187

gcagaggtga agc

<210> 188
<211> 15
<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence:

oligonucleotide
<400> 188
cgtgcagagg tgaag
<210> 189
<211> 19
<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence:

oligonucleotide
<400> 189
gcagaggtga agcgaagtg
<210> 190
<211> 19
<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence:

oligonucleotide

<400> 190
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19
Synthetic

13
Synthetic

15
Synthetic

19
Synthetic
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gcagaggtga agcgaagtg
<210> 191

<211> 19

<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence:

oligonucleotide
<400> 191
gcagaggtga agcgaagtg
<210> 192
<211> 19
<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence:

oligonucleotide
<400> 192
gcagaggtga agcgaagtg
<210> 193
<211> 19
<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence:

oligonucleotide
<400> 193
gcagaggtga agcgaagtg
<210> 194
<211> 19
<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence:

oligonucleotide

<400> 194

gcagaggtga agcgaagtg
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19
Synthetic

19
Synthetic

19
Synthetic

19
Synthetic

19
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<210> 195
<211> 19
<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence:

oligonucleotide
<400> 195
gcagaggtga agcgaagtg
<210> 196
<211> 19
<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence:

oligonucleotide
<400> 196
gcagaggtga agcgaagtg
<210> 197
<211> 19
<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence:

oligonucleotide
<400> 197
gcagaggtga agcgaagtg
<210> 198
<211> 19
<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence:

oligonucleotide
<400> 198
gcagaggtga agcgaagtg
<210> 199

<211> 19
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Synthetic

19
Synthetic

19
Synthetic

19
Synthetic

19
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<212> DNA
<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic

oligonucleotide
<400> 199
gcagaggtga agcgaagtg 19
<210> 200
<211> 19
<212> DNA
<213> Artificial Sequence
<220><223> Description of Artificial Sequence: Synthetic
oligonucleotide
<400> 200
gcagaggtga agcgaagtg 19
<210> 201
<211> 20
<212> DNA
<213> Artificial Sequence
<220><223> Description of Artificial Sequence: Synthetic
oligonucleotide

<220><223> Description of Combined DNA/RNA Molecule: Synthetic

oligonucleotide

<400> 201

aagagaggtg cgccccgugg 20

<210> 202

<211> 20

<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic
oligonucleotide

<220><223> Description of Combined DNA/RNA Molecule: Synthetic
oligonucleotide

<400> 202
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ggugaagcga agtgcacacg 20
<210> 203

<211> 20

<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic

oligonucleotide

<220><223> Description of Combined DNA/RNA Molecule: Synthetic
oligonucleotide

<400> 203

cgugcagagg tgaagcgaag 20

<210> 204

<211> 20

<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic
oligonucleotide

<220><223> Description of Combined DNA/RNA Molecule: Synthetic
oligonucleotide

<400> 204

agaggtgaag cgaagugcac 20

<210> 205

<211> 20

<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic
oligonucleotide

<220><223> Description of Combined DNA/RNA Molecule: Synthetic
oligonucleotide

<400> 205

uggcactagt aaactgagcc 20

<210> 206

<211> 20
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<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic
oligonucleotide

<220><223> Description of Combined DNA/RNA Molecule: Synthetic

oligonucleotide
<400> 206
cuaggagttc cgcaguaugg 20
<210> 207
<211> 20
<212> DNA
<213> Artificial Sequence
<220><223> Description of Artificial Sequence: Synthetic
oligonucleotide
<220><223> Description of Combined DNA/RNA Molecule: Synthetic
oligonucleotide
<400> 207
agaggtgcge cccgtggucg 20
<210> 208
<211> 20
<212> DNA
<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic

oligonucleotide

<220><223> Description of Combined DNA/RNA Molecule: Synthetic
oligonucleotide

<400> 208

gaggugcgee ccgtggucgg 20

<210> 209

<211> 20

<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic
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oligonucleotide

<220><223> Description of Combined DNA/RNA Molecule: Synthetic
oligonucleotide

<400> 209

gaaagcccta cgaaccacug 20

<210> 210

<211> 20

<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic
oligonucleotide

<220><223> Description of Combined DNA/RNA Molecule: Synthetic
oligonucleotide

<400> 210

guuccgcagt atggaucggce 20

<210> 211

<211> 20

<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic
oligonucleotide

<220><223> Description of Combined DNA/RNA Molecule: Synthetic

oligonucleotide
<400> 211
uccgcagtat ggatcggcag 20
<210> 212
<211> 20
<212> DNA
<213> Artificial Sequence
<220><223> Description of Artificial Sequence: Synthetic
oligonucleotide
<220><223> Description of Combined DNA/RNA Molecule: Synthetic

oligonucleotide
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<400> 212

accactgaac aaatggcacu 20
<210> 213

<211> 20

<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic

oligonucleotide

<220><223> Description of Combined DNA/RNA Molecule: Synthetic
oligonucleotide

<400> 213

ugcagaggtg aagcgaagug 20

<210> 214

<211> 20

<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic
oligonucleotide

<220><223> Description of Combined DNA/RNA Molecule: Synthetic
oligonucleotide

<400> 214

acugaacaaa tggcacuagu 20

<210> 215

<211> 20

<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic
oligonucleotide

<220><223> Description of Combined DNA/RNA Molecule: Synthetic
oligonucleotide

<400> 215

aguccaccac gagtcuagac 20

<210> 216
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<211> 20

<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic
oligonucleotide

<220><223> Description of Combined DNA/RNA Molecule: Synthetic

oligonucleotide
<400> 216
cacugaacaa atggcacuag 20
<210> 217
<211> 20
<212> DNA
<213> Artificial Sequence
<220><223> Description of Artificial Sequence: Synthetic
oligonucleotide
<220><223> Description of Combined DNA/RNA Molecule: Synthetic
oligonucleotide
<400> 217
cagaggtgaa gcgaagugca 20
<210> 218
<211> 20
<212> DNA
<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic

oligonucleotide

<220><223> Description of Combined DNA/RNA Molecule: Synthetic
oligonucleotide

<400> 218

aagagaggtg cgccccgugg 20

<210> 219

<211> 20

<212> DNA

<213> Artificial Sequence
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<220><223> Description of Artificial Sequence: Synthetic
oligonucleotide

<220><223> Description of Combined DNA/RNA Molecule: Synthetic
oligonucleotide

<400> 219

ggugaagcga agtgcacacg 20

<210> 220

<211> 20

<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic
oligonucleotide

<220><223> Description of Combined DNA/RNA Molecule: Synthetic
oligonucleotide

<400> 220

uggcactagt aaactgagcc 20

<210> 221

<211> 20

<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic
oligonucleotide

<220><223> Description of Combined DNA/RNA Molecule: Synthetic

oligonucleotide
<400> 221
cuaggagttc cgcaguaugg 20
<210> 222
<211> 20
<212> DNA
<213> Artificial Sequence
<220><223> Description of Artificial Sequence: Synthetic
oligonucleotide

<220><223> Description of Combined DNA/RNA Molecule: Synthetic
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oligonucleotide
<400> 222
agaggtgcge cccgtggucg 20
<210> 223
<211> 20
<212> DNA
<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic

oligonucleotide

<220><223> Description of Combined DNA/RNA Molecule: Synthetic
oligonucleotide

<400> 223

uccgcagtat ggatcggcag 20

<210> 224

<211> 20

<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic
oligonucleotide

<220><223> Description of Combined DNA/RNA Molecule: Synthetic
oligonucleotide

<400> 224

ugcagaggtg aagcgaagug 20

<210> 225

<211> 20

<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic
oligonucleotide

<220><223> Description of Combined DNA/RNA Molecule: Synthetic
oligonucleotide

<400> 225

aguccaccac gagtcuagac 20
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<210> 226

<211> 19

<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic
oligonucleotide

<220><223> Description of Combined DNA/RNA Molecule: Synthetic

oligonucleotide
<400> 226
gcagaggtga agcgaagug 19
<210> 227
<211> 19
<212> DNA
<213> Artificial Sequence
<220><223> Description of Artificial Sequence: Synthetic
oligonucleotide
<220><223> Description of Combined DNA/RNA Molecule: Synthetic
oligonucleotide
<400> 227
gcagaggtga agcgaagug 19
<210> 228
<211> 19
<212> DNA
<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic

oligonucleotide
<220><223> Description of Combined DNA/RNA Molecule: Synthetic
oligonucleotide
<400> 228
gcagaggtga agcgaagug 19
<210> 229
<211> 19

<212> DNA
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<213> Artificial Sequence

<220><223> Description of Artificial Sequence
oligonucleotide

<400> 229

gcagaggtga agcgaagtg

<210> 230

<211> 19

<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence

oligonucleotide

<400> 230

gcagaggtga agcgaagtg

<210> 231

<211> 19

<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence
oligonucleotide

<400> 231

gcagaggtga agcgaagtg

<210> 232

<211> 20

<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence
oligonucleotide

<220><223> Description of Combined DNA/RNA Mo

oligonucleotide
<400> 232
gcagaggtga agcgaaguge
<210> 233

<211> 20
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. Synthetic

19
. Synthetic

19
. Synthetic

19
. Synthetic
lecule: Synthetic

20
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<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic
oligonucleotide

<220><223> Description of Combined DNA/RNA Molecule: Synthetic
oligonucleotide

<400> 233

gcagaggtga agcgaagugce 20

<210> 234

<211> 20

<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic

oligonucleotide

<220><223> Description of Combined DNA/RNA Molecule: Synthetic
oligonucleotide

<400> 234

gcagaggtga agcgaaguge 20

<210> 235

<211> 21

<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic
oligonucleotide

<220><223> Description of Combined DNA/RNA Molecule: Synthetic
oligonucleotide

<400> 235

gcuccaaatt ctttauaagg g 21

<210> 236

<211> 20

<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic
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oligonucleotide

<220><223> Description of Combined DNA/RNA Molecule: Synthetic
oligonucleotide

<400> 236

aagagaggtg cgccccgugg 20

<210> 237

<211> 20

<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic
oligonucleotide

<220><223> Description of Combined DNA/RNA Molecule: Synthetic

oligonucleotide
<400> 237
ggugaagcga agtgcacacg 20
<210> 238
<211> 20
<212> DNA
<213> Artificial Sequence
<220><223> Description of Artificial Sequence: Synthetic
oligonucleotide
<220><223> Description of Combined DNA/RNA Molecule: Synthetic
oligonucleotide
<400> 238
cgugcagagg tgaagcgaag 20
<210> 239
<211> 20
<212> DNA
<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic

oligonucleotide
<220><223> Description of Combined DNA/RNA Molecule: Synthetic

oligonucleotide
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<400> 239

gugaagcgaa gtgcacacgg 20

<210> 240

<211> 20

<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic
oligonucleotide

<220><223> Description of Combined DNA/RNA Molecule: Synthetic
oligonucleotide

<400> 240

agaggtgaag cgaagugcac 20

<210> 241

<211> 20

<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic
oligonucleotide

<220><223> Description of Combined DNA/RNA Molecule: Synthetic
oligonucleotide

<400> 241

uggcactagt aaactgagcc 20

<210> 242

<211> 20

<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic
oligonucleotide

<220><223> Description of Combined DNA/RNA Molecule: Synthetic

oligonucleotide
<400> 242
cuaggagttc cgcaguaugg 20

<210> 243
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<211> 20

<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic
oligonucleotide

<220><223> Description of Combined DNA/RNA Molecule: Synthetic
oligonucleotide

<400> 243

gcagaggtga agcgaagugce 20

<210> 244

<211> 20

<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic

oligonucleotide

<220><223> Description of Combined DNA/RNA Molecule: Synthetic
oligonucleotide

<400> 244

agaggtgcge cccgtggucg 20

<210> 245

<211> 20

<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic
oligonucleotide

<220><223> Description of Combined DNA/RNA Molecule: Synthetic
oligonucleotide

<400> 245

gaggugcgcee ccgtggucgg 20

<210> 246
<211> 20
<212> DNA

<213> Artificial Sequence
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<220><223> Description of Artificial Sequence: Synthetic
oligonucleotide

<220><223> Description of Combined DNA/RNA Molecule: Synthetic
oligonucleotide

<400> 246

gaaagcccta cgaaccacug 20

<210> 247

<211> 20

<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic
oligonucleotide

<220><223> Description of Combined DNA/RNA Molecule: Synthetic

oligonucleotide
<400> 247
guuccgcagt atggaucggce 20
<210> 248
<211> 20
<212> DNA
<213> Artificial Sequence
<220><223> Description of Artificial Sequence: Synthetic
oligonucleotide
<220><223> Description of Combined DNA/RNA Molecule: Synthetic
oligonucleotide
<400> 248
uccgcagtat ggatcggcag 20
<210> 249
<211> 20
<212> DNA
<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic

oligonucleotide

<220><223> Description of Combined DNA/RNA Molecule: Synthetic
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oligonucleotide

<400> 249

accactgaac aaatggcacu 20

<210> 250

<211> 20

<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic
oligonucleotide

<220><223> Description of Combined DNA/RNA Molecule: Synthetic
oligonucleotide

<400> 250

ugcagaggtg aagcgaagug 20

<210> 251

<211> 20

<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic
oligonucleotide

<220><223> Description of Combined DNA/RNA Molecule: Synthetic
oligonucleotide

<400> 251

acugaacaaa tggcacuagu 20

<210> 252

<211> 20

<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic
oligonucleotide

<220><223> Description of Combined DNA/RNA Molecule: Synthetic

oligonucleotide
<400> 252

aguccaccac gagtcuagac 20
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<210> 253

<211> 20

<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic
oligonucleotide

<220><223> Description of Combined DNA/RNA Molecule: Synthetic
oligonucleotide

<400> 253

cacugaacaa atggcacuag 20

<210> 254

<211> 20

<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic

oligonucleotide

<220><223> Description of Combined DNA/RNA Molecule: Synthetic
oligonucleotide

<400> 254

cagaggtgaa gcgaagugca 20

<210> 255

<211> 20

<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic
oligonucleotide

<220><223> Description of Combined DNA/RNA Molecule: Synthetic
oligonucleotide

<400> 255

aagagaggtg cgccccgugg 20

<210> 256
<211> 20

<212> DNA
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<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic
oligonucleotide

<220><223> Description of Combined DNA/RNA Molecule: Synthetic
oligonucleotide

<400> 256

aagagaggtg cgccccgugg 20

<210> 257

<211> 20

<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic
oligonucleotide

<220><223> Description of Combined DNA/RNA Molecule: Synthetic

oligonucleotide
<400> 257
ggugaagcga agtgcacacg 20
<210> 258
<211> 20
<212> DNA
<213> Artificial Sequence
<220><223> Description of Artificial Sequence: Synthetic
oligonucleotide
<220><223> Description of Combined DNA/RNA Molecule: Synthetic
oligonucleotide
<400> 258
ggugaagcga agtgcacacg 20
<210> 259
<211> 20
<212> DNA
<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic

oligonucleotide
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<220><223> Description of Combined DNA/RNA Molecule: Synthetic
oligonucleotide

<400> 259

uggcactagt aaactgagcc 20

<210> 260

<211> 20

<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic
oligonucleotide

<220><223> Description of Combined DNA/RNA Molecule: Synthetic
oligonucleotide

<400> 260

uggcactagt aaactgagcc 20

<210> 261

<211> 20

<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic
oligonucleotide

<220><223> Description of Combined DNA/RNA Molecule: Synthetic
oligonucleotide

<400> 261

cuaggagttc cgcaguaugg 20

<210> 262

<211> 20

<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic
oligonucleotide

<220><223> Description of Combined DNA/RNA Molecule: Synthetic

oligonucleotide

<400> 262
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cuaggagttc cgcaguaugg 20

<210> 263

<211> 20

<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic
oligonucleotide

<220><223> Description of Combined DNA/RNA Molecule: Synthetic
oligonucleotide

<400> 263

uccgcagtat ggatcggcag 20

<210> 264

<211> 20

<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic

oligonucleotide

<220><223> Description of Combined DNA/RNA Molecule: Synthetic
oligonucleotide

<400> 264

cuaggagttc cgcaguaugg 20

<210> 265

<211> 20

<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic
oligonucleotide

<220><223> Description of Combined DNA/RNA Molecule: Synthetic
oligonucleotide

<400> 265

aagagaggtg cgccccgugg 20

<210> 266

<211> 20
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<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic
oligonucleotide

<220><223> Description of Combined DNA/RNA Molecule: Synthetic
oligonucleotide

<400> 266

agaggtgcge cccgtggucg 20

<210> 267

<211> 20

<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic
oligonucleotide

<220><223> Description of Combined DNA/RNA Molecule: Synthetic

oligonucleotide
<400> 267
ugcagaggtg aagcgaagug 20
<210> 268
<211> 20
<212> DNA
<213> Artificial Sequence
<220><223> Description of Artificial Sequence: Synthetic
oligonucleotide
<220><223> Description of Combined DNA/RNA Molecule: Synthetic
oligonucleotide
<400> 268
gcuccaaatt ctttauaagg 20
<210> 269
<211> 20
<212> DNA
<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic
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oligonucleotide

<220><223> Description of Combined DNA/RNA Molecule: Synthetic
oligonucleotide

<400> 269

gcuccaaatt ctttauaagg 20

<210> 270

<211> 21

<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic
oligonucleotide

<220><223> Description of Combined DNA/RNA Molecule: Synthetic
oligonucleotide

<400> 270

gcuccaaatt ctttauaagg g 21

<210> 271

<211> 20

<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic
oligonucleotide

<220><223> Description of Combined DNA/RNA Molecule: Synthetic
oligonucleotide

<400> 271

gcuccaaatt ctttauaagg 20

<210> 272

<211> 20

<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic
oligonucleotide

<220><223> Description of Combined DNA/RNA Molecule: Synthetic

oligonucleotide
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<400> 272

gcuccaaatt ctttauaagg 20

<210> 273

<211> 20

<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic
oligonucleotide

<220><223> Description of Combined DNA/RNA Molecule: Synthetic
oligonucleotide

<400> 273

gcuccaaatt ctttauaagg 20

<210> 274

<211> 20

<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic

oligonucleotide

<220><223> Description of Combined DNA/RNA Molecule: Synthetic
oligonucleotide

<400> 274

gcuccaaatt ctttauaagg 20

<210> 275

<211> 21

<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic
oligonucleotide

<220><223> Description of Combined DNA/RNA Molecule: Synthetic
oligonucleotide

<400> 275

gcuccaaatt ctttauaagg g 21

<210> 276
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<211> 20

<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic
oligonucleotide

<220><223> Description of Combined DNA/RNA Molecule: Synthetic
oligonucleotide

<400> 276

gcagaggtga agcgaagugce 20

<210> 277

<211> 20

<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic
oligonucleotide

<220><223> Description of Combined DNA/RNA Molecule: Synthetic

oligonucleotide
<400> 277
gcagaggtga agcgaagugc 20
<210> 278
<211> 20
<212> DNA
<213> Artificial Sequence
<220><223> Description of Artificial Sequence: Synthetic
oligonucleotide
<220><223> Description of Combined DNA/RNA Molecule: Synthetic
oligonucleotide
<400> 278
gcagaggtga agcgaagugce 20
<210> 279
<211> 20
<212> DNA

<213> Artificial Sequence
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<220><223> Description of Artificial Sequence: Synthetic

oligonucleotide

<220><223> Description of Combined DNA/RNA Molecule: Synthetic
oligonucleotide

<400> 279

gcagaggtga agcgaagugce 20

<210> 280

<211> 20

<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic
oligonucleotide

<220><223> Description of Combined DNA/RNA Molecule: Synthetic
oligonucleotide

<400> 280

gcagaggtga agcgaagugce 20

<210> 281

<211> 20

<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic
oligonucleotide

<220><223> Description of Combined DNA/RNA Molecule: Synthetic
oligonucleotide

<400> 281

gcagaggtga agcgaagugce 20

<210> 282

<211> 20

<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic

oligonucleotide
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<220><223> Description of Combined DNA/RNA Molecule: Synthetic

oligonucleotide
<400> 282
gcagaggtga agcgaagugce 20
<210> 283
<211> 20
<212> DNA
<213> Artificial Sequence
<220><223> Description of Artificial Sequence: Synthetic
oligonucleotide
<220><223> Description of Combined DNA/RNA Molecule: Synthetic
oligonucleotide
<400> 283
gcagaggtga agcgaagugce 20
<210> 284
<211> 20
<212> DNA
<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic

oligonucleotide

<220><223> Description of Combined DNA/RNA Molecule: Synthetic
oligonucleotide

<400> 284

gcagaggtga agcgaagugce 20

<210> 285

<211> 20

<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic
oligonucleotide

<220><223> Description of Combined DNA/RNA Molecule: Synthetic
oligonucleotide

<400> 285
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gcagaggtga agcgaagugce 20

<210> 286

<211> 20

<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic
oligonucleotide

<220><223> Description of Combined DNA/RNA Molecule: Synthetic
oligonucleotide

<400> 286

gcagaggtga agcgaagugce 20

<210> 287

<211> 20

<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic
oligonucleotide

<220><223> Description of Combined DNA/RNA Molecule: Synthetic

oligonucleotide
<400> 287
gcagaggtga agcgaagugce 20
<210> 288
<211> 20
<212> DNA
<213> Artificial Sequence
<220><223> Description of Artificial Sequence: Synthetic
oligonucleotide
<220><223> Description of Combined DNA/RNA Molecule: Synthetic
oligonucleotide
<400> 288
gcagaggtga agcgaagugce 20
<210> 289

<211> 20
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<212> DNA
<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic

oligonucleotide

<220><223> Description of Combined DNA/RNA Molecule: Synthetic
oligonucleotide

<400> 289

gcagaggtga agcgaagugce 20

<210> 290

<211> 20

<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic
oligonucleotide

<220><223> Description of Combined DNA/RNA Molecule: Synthetic
oligonucleotide

<400> 290

gcagaggtga agcgaagugc 20

<210> 291

<211> 20

<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic
oligonucleotide

<220><223> Description of Combined DNA/RNA Molecule: Synthetic
oligonucleotide

<400> 291

gcagaggtga agcgaagugce 20

<210> 292

<211> 20

<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic
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oligonucleotide

<220><223> Description of Combined DNA/RNA Molecule: Synthetic

oligonucleotide
<400> 292
gcagaggtga agcgaagugce 20
<210> 293
<211> 20
<212> DNA
<213> Artificial Sequence
<220><223> Description of Artificial Sequence: Synthetic
oligonucleotide
<220><223> Description of Combined DNA/RNA Molecule: Synthetic
oligonucleotide
<400> 293
gcagaggtga agcgaagugce 20
<210> 294
<211> 20
<212> DNA
<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic

oligonucleotide

<220><223> Description of Combined DNA/RNA Molecule: Synthetic
oligonucleotide

<400> 294

gcagaggtga agcgaagugce 20

<210> 295

<211> 20

<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic
oligonucleotide

<220><223> Description of Combined DNA/RNA Molecule: Synthetic

oligonucleotide
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<400> 295

gcagaggtga agcgaagugce 20

<210> 296

<211> 20

<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic
oligonucleotide

<220><223> Description of Combined DNA/RNA Molecule: Synthetic
oligonucleotide

<400> 296

gcagaggtga agcgaagugce 20

<210> 297

<211> 20

<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic
oligonucleotide

<220><223> Description of Combined DNA/RNA Molecule: Synthetic

oligonucleotide
<400> 297
gcagaggtga agcgaagugce 20
<210> 298
<211> 20
<212> DNA
<213> Artificial Sequence
<220><223> Description of Artificial Sequence: Synthetic
oligonucleotide
<220><223> Description of Combined DNA/RNA Molecule: Synthetic
oligonucleotide
<400> 298
gcagaggtga agcgaagugce 20

<210> 299
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<211> 20
<212> DNA
<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic

oligonucleotide
<400> 299
tgcagaggtg aagcgaagtg 20
<210> 300
<211> 20
<212> DNA
<213> Artificial Sequence
<220><223> Description of Artificial Sequence: Synthetic
oligonucleotide
<220><223> Description of Combined DNA/RNA Molecule: Synthetic
oligonucleotide
<400> 300
tgcagaggtg aagcgaagug 20
<210> 301
<211> 20
<212> DNA
<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic

oligonucleotide

<220><223> Description of Combined DNA/RNA Molecule: Synthetic
oligonucleotide

<400> 301

gcagaggtga agcgaagugce 20

<210> 302

<211> 20

<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic

oligonucleotide
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<220><223> Description of Combined DNA/RNA Molecule: Synthetic
oligonucleotide
<400> 302

gcagaggtga agcgaagugce 20

<210> 303

<211> 20

<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic
oligonucleotide

<220><223> Description of Combined DNA/RNA Molecule: Synthetic
oligonucleotide

<400> 303

gcagaggtga agcgaagugce 20

<210> 304

<211> 20

<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic
oligonucleotide

<220><223> Description of Combined DNA/RNA Molecule: Synthetic

oligonucleotide

<400> 304

gcagaggtga agcgaagugce 20

<210> 305

<211> 20

<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic
oligonucleotide

<220><223> Description of Combined DNA/RNA Molecule: Synthetic
oligonucleotide

<400> 305
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gcagaggtga agcgaaguge
<210> 306

<211> 20

<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence

oligonucleotide

<220><223> Description of Combined DNA/RNA Mo
oligonucleotide

<400> 306

gcagaggtga agcgaaguge

<210> 307

<211> 20

<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence
oligonucleotide

<220><223> Description of Combined DNA/RNA Mo
oligonucleotide

<400> 307

gcagaggtga agcgaagugce

<210> 308

<211> 17

<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence
oligonucleotide

<400> 308

gcagaggtga agcgaag

<210> 309

<211> 20

<212> DNA

<213> Artificial Sequence
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20
. Synthetic
lecule: Synthetic

20
. Synthetic
lecule: Synthetic

20
. Synthetic

17
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<220><223> Description of Artificial Sequence:

oligonucleotide
<400> 309
gcagaggtga agcgaagtge
<210> 310
<211> 17
<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence:

oligonucleotide
<400> 310
cgtgcagagg tgaagceg
<210> 311
<211> 17
<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence:

oligonucleotide
<400> 311
cgtgcagagg tgaagceg
<210> 312
<211> 17
<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence:

oligonucleotide
<400> 312
gcagaggtga agcgaag
<210> 313
<211> 19
<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence:
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Synthetic

20
Synthetic

17
Synthetic

17
Synthetic

17
Synthetic
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<400> 313
cgacgtgcag aggtgaagc
<210> 314
<211> 20
<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence:

oligonucleotide
<400> 314

gcagaggtga agcgaagtgce

<210> 315
<211> 14
<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence:

oligonucleotide
<400> 315
gcagaggtga agcg
<210> 316
<211> 16
<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence:

oligonucleotide
<400> 316
cgtgcagagg tgaagc
<210> 317
<211> 20
<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence:

oligonucleotide

19
Synthetic

20
Synthetic

14
Synthetic

16
Synthetic
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<220><223> Description of Combined DNA/RNA Mo
oligonucleotide

<400> 317

gcagaggtga agcgaagugc

<210> 318

<211> 20

<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence
oligonucleotide

<400> 318

gcagaggtga agcgaagtge

<210> 319

<211>

20

<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence
oligonucleotide

<220><223> Description of Combined DNA/RNA Mo
oligonucleotide

<400> 319

gcagaggtga agcgaagugc

<210> 320

<211> 20

<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence
oligonucleotide

<220><223> Description of Combined DNA/RNA Mo

oligonucleotide
<400> 320
gcagaggtga agcgaagugce

<210> 321
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lecule: Synthetic

20
. Synthetic

20
. Synthetic
lecule: Synthetic

20
. Synthetic
lecule: Synthetic

20
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<211> 20

<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic
oligonucleotide

<220><223> Description of Combined DNA/RNA Molecule: Synthetic
oligonucleotide

<400> 321

gcagaggtga agcgaagugce 20

<210> 322

<211> 20

<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic

oligonucleotide
<400> 322
gcagaggtga agcgaagtgce 20
<210> 323
<211> 20
<212> DNA
<213> Artificial Sequence
<220><223> Description of Artificial Sequence: Synthetic
oligonucleotide
<220><223> Description of Combined DNA/RNA Molecule: Synthetic
oligonucleotide
<400> 323
gcagaggtga agcgaagugce 20
<210> 324
<211> 20
<212> DNA
<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic

oligonucleotide
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<220><223> Description of Combined DNA/RNA Molecule: Synthetic

oligonucleotide
<400> 324
gcagaggtga agcgaaguge
<210> 325
<211> 20
<212> DNA
<213> Artificial Sequence
<220><223> Description of Artificial Sequence

oligonucleotide

<220><223> Description of Combined DNA/RNA Molecule: Synthetic

oligonucleotide
<400> 325

gcagaggtga agcgaagugce

<210> 326

<211> 20

<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence
oligonucleotide

<400> 326

gcagaggtga agcgaagtgce

<210> 327

<211> 20

<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence

oligonucleotide

<220><223> Description of Combined DNA/RNA Molecule: Synthetic

oligonucleotide

<400> 327

gcagaggtga agcgaagugce

<210> 328

. Synthetic

. Synthetic

. Synthetic

- 264 -
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<211> 20
<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence:

oligonucleotide
<400> 328
gcagaggtga agcgaagtge
<210> 329
<211> 20
<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence:

oligonucleotide
<220><223> Description of Combined DNA/RNA Mo
oligonucleotide

<400> 329

gcagaggtga agcgaagugce

<210> 330

<211> 20

<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence
oligonucleotide

<400> 330

gcagaggtga agcgaagtge

<210> 331

<211> 20

<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence
oligonucleotide

<220><223> Description of Combined DNA/RNA Mo
oligonucleotide

<400> 331
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Synthetic
20
Synthetic
lecule: Synthetic
20
. Synthetic
20
. Synthetic

lecule: Synthetic

- 265 -

10-2533038



oin
1]
Jm
el

gcagaggtga agcgaagugce 20

<210> 332

<211> 20

<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic
oligonucleotide

<220><223> Description of Combined DNA/RNA Molecule: Synthetic
oligonucleotide

<400> 332

gcagaggtga agcgaagugce 20

<210> 333

<211> 20

<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic
oligonucleotide

<220><223> Description of Combined DNA/RNA Molecule: Synthetic

oligonucleotide
<400> 333
gcagaggtga agcgaagugce 20
<210> 334
<211> 20
<212> DNA
<213> Artificial Sequence
<220><223> Description of Artificial Sequence: Synthetic
oligonucleotide
<220><223> Description of Combined DNA/RNA Molecule: Synthetic
oligonucleotide
<400> 334
gcagaggtga agcgaagugce 20
<210> 335

<211> 20
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<212> DNA
<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic

oligonucleotide
<400> 335
gcagaggtga agcgaagtgce 20
<210> 336
<211> 20
<212> DNA
<213> Artificial Sequence
<220><223> Description of Artificial Sequence: Synthetic
oligonucleotide
<400> 336
gcagaggtga agcgaagtgce 20
<210> 337
<211> 20
<212> DNA
<213> Artificial Sequence
<220><223> Description of Artificial Sequence: Synthetic
oligonucleotide

<220><223> Description of Combined DNA/RNA Molecule: Synthetic

oligonucleotide

<400> 337

gcagaggtga agcgaagugce 20

<210> 338

<211> 20

<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic
oligonucleotide

<220><223> Description of Combined DNA/RNA Molecule: Synthetic
oligonucleotide

<400> 338
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gcagaggtga agcgaagugce 20
<210> 339

<211> 20

<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic

oligonucleotide

<220><223> Description of Combined DNA/RNA Molecule: Synthetic
oligonucleotide

<400> 339

gcagaggtga agcgaagugce 20

<210> 340

<211> 20

<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic
oligonucleotide

<220><223> Description of Combined DNA/RNA Molecule: Synthetic
oligonucleotide

<400> 340

gcagaggtga agcgaagugce 20

<210> 341

<211> 20

<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic
oligonucleotide

<220><223> Description of Combined DNA/RNA Molecule: Synthetic
oligonucleotide

<400> 341

gcagaggtga agcgaagugce 20

<210> 342

<211> 20
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<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic
oligonucleotide

<400> 342

gcagaggtga agcgaagtgce 20

<210> 343

<211> 20

<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic
oligonucleotide

<220><223> Description of Combined DNA/RNA Molecule: Synthetic
oligonucleotide

<400> 343

gcagaggtga agcgaagugce 20

<210> 344

<211> 19

<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic
oligonucleotide

<220><223> Description of Combined DNA/RNA Molecule: Synthetic

oligonucleotide
<400> 344
gcagaggtga agcgaagug 19
<210> 345
<211> 20
<212> DNA
<213> Artificial Sequence
<220><223> Description of Artificial Sequence: Synthetic
oligonucleotide

<400> 345
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gcagaggtga agcgaagtgce

<210> 346

<211> 19

<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence
oligonucleotide

<400> 346

tgcagaggtg aagcgaagt

<210> 347

<211> 20

<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence
oligonucleotide

<220><223> Description of Combined DNA/RNA Mo
oligonucleotide

<400> 347

ugcagaggtg aagcgaagug

<210> 348

<211> 19

<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence
oligonucleotide

<220><223> Description of Combined DNA/RNA Mo

oligonucleotide
<400> 348
ugcagaggtg aagcgaagu
<210> 349
<211> 21
<212> DNA

<213> Artificial Sequence

oin
1]
Jm
el

20
. Synthetic

19
. Synthetic
lecule: Synthetic

20
. Synthetic
lecule: Synthetic

19
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<220><223> Description of Artificial Sequence: Synthetic
oligonucleotide

<220><223> Description of Combined DNA/RNA Molecule: Synthetic
oligonucleotide

<400> 349

gcuccaaatt ctttauaagg g 21

<210> 350

<211> 21

<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic

oligonucleotide
<220><223> Description of Combined DNA/RNA Molecule: Synthetic
oligonucleotide
<400> 350
gcuccaaatt ctttauaagg g 21
<210> 351
<211> 20
<212> DNA
<213> Artificial Sequence
<220><223> Description of Artificial Sequence: Synthetic
oligonucleotide
<400> 351
gcagaggtga agcgaagtgce 20
<210> 352
<211> 20
<212> DNA
<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic

oligonucleotide
<220><223> Description of Combined DNA/RNA Molecule: Synthetic
oligonucleotide

<400> 352
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gcagaggtga agcgaagugc

<210> 353

<211> 20

<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence
oligonucleotide

<400> 353

gcagaggtga agcgaagtge

<210> 354

<211> 20

<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence

oligonucleotide

<220><223> Description of Combined DNA/RNA Mo
oligonucleotide

<400> 354

gcagaggtga agcgaaguge

<210> 355

<211> 20

<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence
oligonucleotide

<220><223> Description of Combined DNA/RNA Mo
oligonucleotide

<400> 355

gcagaggtga agcgaagugce

<210> 356
<211> 20
<212> DNA

<213> Artificial Sequence

on
Ju
Jin
Qi

20
. Synthetic

20
. Synthetic
lecule: Synthetic

20
. Synthetic
lecule: Synthetic

20
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<220><223> Description of Artificial Sequence: Synthetic
oligonucleotide

<220><223> Description of Combined DNA/RNA Molecule: Synthetic
oligonucleotide

<400> 356

gcagaggtga agcgaagugce 20

<210> 357

<211> 20

<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic
oligonucleotide

<220><223> Description of Combined DNA/RNA Molecule: Synthetic

oligonucleotide
<400> 357
gcagaggtga agcgaagugce 20
<210> 358
<211> 20
<212> DNA
<213> Artificial Sequence
<220><223> Description of Artificial Sequence: Synthetic
oligonucleotide
<220><223> Description of Combined DNA/RNA Molecule: Synthetic
oligonucleotide
<400> 358
gcagaggtga agcgaagugce 20
<210> 359
<211> 20
<212> DNA
<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic

oligonucleotide

<220><223> Description of Combined DNA/RNA Molecule: Synthetic
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oligonucleotide
<400> 359
gcagaggtga agcgaagugce 20
<210> 360
<211> 20
<212> DNA
<213> Artificial Sequence
<220><223> Description of Artificial Sequence: Synthetic
oligonucleotide
<400> 360
gcagaggtga agcgaagtgce 20
<210> 361
<211> 19
<212> DNA
<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic

oligonucleotide

<220><223> Description of Combined DNA/RNA Molecule: Synthetic
oligonucleotide

<400> 361

gcagaggtga agcgaagug 19

<210> 362

<211> 19

<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic
oligonucleotide

<220><223> Description of Combined DNA/RNA Molecule: Synthetic
oligonucleotide

<400> 362

gcagaggtga agcgaagug 19

<210> 363

<211> 19
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<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic
oligonucleotide

<220><223> Description of Combined DNA/RNA Molecule: Synthetic
oligonucleotide

<400> 363

gcagaggtga agcgaagug 19

<210> 364

<211> 19

<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic
oligonucleotide

<220><223> Description of Combined DNA/RNA Molecule: Synthetic

oligonucleotide
<400> 364
gcagaggtga agcgaagug 19
<210> 365
<211> 20
<212> DNA
<213> Artificial Sequence
<220><223> Description of Artificial Sequence: Synthetic
oligonucleotide
<220><223> Description of Combined DNA/RNA Molecule: Synthetic
oligonucleotide
<400> 365
gcuccaaatt ctttauaagg 20
<210> 366
<211> 20
<212> DNA
<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic
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oligonucleotide

<220><223> Description of Combined DNA/RNA Molecule: Synthetic
oligonucleotide

<400> 366

gcuccaaatt ctttauaagg 20

<210> 367

<211> 20

<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic
oligonucleotide

<220><223> Description of Combined DNA/RNA Molecule: Synthetic
oligonucleotide

<400> 367

gcuccaaatt ctttauaagg 20

<210> 368

<211> 19

<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic
oligonucleotide

<220><223> Description of Combined DNA/RNA Molecule: Synthetic
oligonucleotide

<400> 368

gcagaggtga agcgaagug 19

<210> 369

<211> 19

<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic
oligonucleotide

<220><223> Description of Combined DNA/RNA Molecule: Synthetic

oligonucleotide
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<400> 369

gcagaggtga agcgaagug 19

<210> 370

<211> 19

<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic
oligonucleotide

<220><223> Description of Combined DNA/RNA Molecule: Synthetic
oligonucleotide

<400> 370

gcagaggtga agcgaagug 19

<210> 371

<211> 20

<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic

oligonucleotide

<220><223> Description of Combined DNA/RNA Molecule: Synthetic
oligonucleotide

<400> 371

gcuccaaatt ctttauaagg 20

<210> 372

<211> 20

<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic
oligonucleotide

<220><223> Description of Combined DNA/RNA Molecule: Synthetic
oligonucleotide

<400> 372

gcuccaaatt ctttauaagg 20

<210> 373
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<211> 19

<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence
oligonucleotide

<220><223> Description of Combined DNA/RNA Mo
oligonucleotide

<400> 373

gcagaggtga agcgaagug

<210> 374

<211> 19

<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence
oligonucleotide

<400> 374

gcagaggtga agcgaagtg

<210> 375

<211> 19

<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence
oligonucleotide

<400> 375

gcagaggtga agcgaagtg

<210> 376

<211> 20

<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence
oligonucleotide

<400> 376

gctccaaatt ctttataagg

<210> 377

omn
1]
Jm
el

. Synthetic

lecule: Synthetic

19
. Synthetic

19
. Synthetic

19
. Synthetic

20
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<211> 20
<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence
oligonucleotide

<220><223> Description of Combined DNA/RNA Mo
oligonucleotide

<400> 377

gcuccaaatt ctttataagg

<210> 378

<211> 24

<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence
primer

<400> 378

ttgcecttetg acttctttee ttet

<210> 379

<211> 22

<212

> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence
primer

<400> 379

tgcctgagtg ctgtatggtg ag

<210> 380

<211> 24

<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence
primer

<400> 380

tcgggaagcee ttagagtctc ctga

oin
1]
Jm
el

. Synthetic

lecule: Synthetic

20
. Synthetic

24
. Synthetic

22
. Synthetic

24
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<210> 381

<211> 20

<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic

oligonucleotide

<220><223> Description of Combined DNA/RNA Molecule: Synthetic
oligonucleotide

<400> 381

gcagaggtga agcgaagugce 20

<210> 382

<211> 20

<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic
oligonucleotide

<220><223> Description of Combined DNA/RNA Molecule: Synthetic
oligonucleotide

<400> 382

gcagaggtga agcgaagugce 20

<210> 383

<211> 20

<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic
oligonucleotide

<220><223> Description of Combined DNA/RNA Molecule: Synthetic
oligonucleotide

<400> 383

gcagaggtga agcgaagugce 20

<210> 384

<211> 21

<212> DNA
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<213> Artificial Sequence
<220><223> Description of Artificial Sequence: Synthetic
oligonucleotide

<220><223> Description of Combined DNA/RNA Molecule: Synthetic

oligonucleotide
<400> 384
gauuaggcag aggtgaaaaa g 21
<210> 385
<211> 21
<212> DNA
<213> Artificial Sequence
<220><223> Description of Artificial Sequence: Synthetic
oligonucleotide
<220><223> Description of Combined DNA/RNA Molecule: Synthetic
oligonucleotide
<400> 385
gauuaggcag aggtgaaaaa g 21
<210> 386
<211> 21
<212> DNA
<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic

oligonucleotide

<220><223> Description of Combined DNA/RNA Molecule: Synthetic
oligonucleotide

<400> 386

gauuaggcag aggtgaaaaa g 21

<210> 387

<211> 21

<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic

oligonucleotide
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<220><223> Description of Combined DNA/RNA Molecule: Synthetic
oligonucleotide
<400> 387

gauuaggcag aggtgaaaaa g 21

<210> 388

<211> 21

<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic
oligonucleotide

<220><223> Description of Combined DNA/RNA Molecule: Synthetic
oligonucleotide

<400> 388

gauuaggcag aggtgaaaaa g 21

<210> 389

<211> 21

<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic
oligonucleotide

<220><223> Description of Combined DNA/RNA Molecule: Synthetic

oligonucleotide

<400> 389

gauuaggcag aggtgaaaaa g 21

<210> 390

<211> 21

<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic
oligonucleotide

<220><223> Description of Combined DNA/RNA Molecule: Synthetic
oligonucleotide

<220><221> modified_base

- 282 -

10-2533038



oin
1]
Jm
el

<222> (2)..(2)

<223> 2,6-diaminopurine
<220><221> modified_base
<222> (5)..(5)

<223> 2,6-diaminopurine
<400> 390

gnuunggcag aggtgaaaaa g 21

<210> 391

<211> 21

<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic
oligonucleotide

<220><223> Description of Combined DNA/RNA Molecule: Synthetic
oligonucleotide

<220><221> modified_base

<222> (18)..(20)

<223> 2,6-diaminopurine

<400> 391

gauuaggcag aggtgaannn g 21

<210> 392

<211> 21

<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic

oligonucleotide

<220><223> Description of Combined DNA/RNA Molecule: Synthetic
oligonucleotide

<220><221> modified_base

<222> (16)..(20)

<223> 2,6-diaminopurine

<400> 392

gauuaggcag aggtgnnnnn g 21
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<210> 393

<211> 21

<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic
oligonucleotide

<220><223> Description of Combined DNA/RNA Molecule: Synthetic
oligonucleotide

<220

><221> modified_base

<222> (2)..(2)

<223> 2,6-diaminopurine

<220><221> modified_base

<222> (5)..(5)

<223> 2,6-diaminopurine

<220><221> modified_base

<222> (18)..(20)

<223> 2,6-diaminopurine

<400> 393

gnuunggcag aggtgaannn g 21

<210> 394

<211> 21

<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic
oligonucleotide

<220><223> Description of Combined DNA/RNA Molecule: Synthetic

oligonucleotide

<220><221> modified_base
<222> (2)..(2)
<223> 2,6-diaminopurine
<220><221> modified_base
<222> (5)..(5)

<223> 2,6-diaminopurine
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<220><221> modified_base

<222> (16)..(20)

<223> 2,6-diaminopurine

<400> 394

gnuunggcag aggtgnnnnn g 21

<210> 395

<211> 21

<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic
oligonucleotide

<220><223> Description of Combined DNA/RNA Molecule: Synthetic

oligonucleotide

<220><221> modified_base

<222> (2)..(2)

<223> 2,6-diaminopurine

<220><221> modified_base

<222> (5)..(5)

<223> 2,6-diaminopurine

<400> 395

gnuunggcag aggtgaaaaa g 21

<210> 396

<211> 21

<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic
oligonucleotide

<220><223> Description of Combined DNA/RNA Molecule: Synthetic
oligonucleotide

<220><221> modified_base

<222> (18)..(20)
<223

> 2,6-diaminopurine

<400> 396
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gauuaggcag aggtgaannn g 21

<210> 397

<211> 21

<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic
oligonucleotide

<220><223> Description of Combined DNA/RNA Molecule: Synthetic
oligonucleotide

<220><221> modified_base

<222> (16)..(20)

<223> 2,6-diaminopurine

<400> 397

gauuaggcag aggtgnnnnn g 21

<210> 398

<211> 21

<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic
oligonucleotide

<220><223> Description of Combined DNA/RNA Molecule: Synthetic
oligonucleotide

<220><221> modified_base

<222> (2)..(2)

<223> 2,6-diaminopurine

<220><221> modified_base

<222> (5)..(5)

<223> 2,6-diaminopurine

<220><221> modified_base

<222> (18)..(20)

<223> 2,6-diaminopurine

<400> 398

gnuunggcag aggtgaannn g 21
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<210> 399

<211> 21

<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic
oligonucleotide

<220><223> Description of Combined DNA/RNA Molecule: Synthetic
oligonucleotide

<220><221> modified_base

<222> (2)..(2)

<223> 2,6-diaminopurine

<220><221> modified_base

<222> (5)..(5)

<223> 2,6-diaminopurine

<220><221> modified_base

<222> (16)..(20)

<223> 2,6-diaminopurine

<400> 399

gnuunggcag aggtgnnnnn g 21

<210> 400

<211> 20

<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic
oligonucleotide

<220><223> Description of Combined DNA/RNA Molecule: Synthetic
oligonucleotide

<220><221> modified_base

<222> (16)..(16)

<223> 2,6-diaminopurine

<400> 400

gcagaggtga agcgangugce 20

<210> 401

<211> 20
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<212> DNA
<213> Artificial Sequence

<220><223> Description of Artificial Sequence

oligonucleotide

<220><223> Description of Combined DNA/RNA Mo
oligonucleotide

<220><221> modified_base

<222> (15)..(16)

<223> 2,6-diaminopurine

<400> 401

gcagaggtga agcgnnguge

<210> 402

<211> 20

<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence
oligonucleotide

<220><223> Description of Combined DNA/RNA Mo

oligonucleotide
<220

><221> modified_base
<222> (5)..(5)

<223> 2,6-diaminopurine
<220><221> modified_base
<222> (15)..(16)

<223> 2,6-diaminopurine
<400> 402

gcagnggtga agcgnnguge
<210> 403

<211> 20

<212> DNA

<213> Artificial Sequence
<220><223> Description of Artificial Sequence

oligonucleotide

on
Ju
Jin
Qi

. Synthetic

lecule: Synthetic

20

. Synthetic

lecule: Synthetic

20

. Synthetic
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<220><223> Description of Combined DNA/RNA Molecule: Synthetic
oligonucleotide

<220><221> modified_base

<222> (3)..(3)

<223> 2,6-diaminopurine

<220><221> modified_base

<222> (5)..(5)

<223> 2,6-diaminopurine

<220><221> modified_base

<222> (15)..(16)

<223> 2,6-diaminopurine

<400> 403

gengnggtga agegnnguge

<210> 404

<211> 20

<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic
oligonucleotide

<220><223> Description of Combined DNA/RNA Molecule: Synthetic
oligonucleotide

<400> 404

aagagaggtg cgcceccgugg

<210> 405

<211> 20

<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic
oligonucleotide

<220><223> Description of Combined DNA/RNA Molecule: Synthetic
oligonucleotide

<400> 405

ggugaagega agtgcacacg

- 289 -
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<210> 406

<211> 20

<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic
oligonucleotide

<220><223> Description of Combined DNA/RNA Molecule: Synthetic

oligonucleotide
<400> 406
uggcactagt aaactgagcc 20
<210> 407
<211> 20
<212> DNA
<213> Artificial Sequence
<220><223> Description of Artificial Sequence: Synthetic
oligonucleotide
<220><223> Description of Combined DNA/RNA Molecule: Synthetic
oligonucleotide
<400> 407
cuaggagttc cgcaguaugg 20
<210> 408
<211> 20
<212> DNA
<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic

oligonucleotide
<220><223> Description of Combined DNA/RNA Molecule: Synthetic
oligonucleotide
<400> 408
agaggtgcge cccgtggucg 20
<210> 409
<211> 20

<212> DNA
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<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic
oligonucleotide

<220><223> Description of Combined DNA/RNA Molecule: Synthetic
oligonucleotide

<400> 409

uccgcagtat ggatcggcag 20

<210> 410

<211> 20

<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic
oligonucleotide

<220><223> Description of Combined DNA/RNA Molecule: Synthetic
oligonucleotide

<400> 410

ugcagaggtg aagcgaagug 20

<210> 411

<211> 20

<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic
oligonucleotide

<220><223> Description of Combined DNA/RNA Molecule: Synthetic

oligonucleotide
<400> 411
aguccaccac gagtcuagac 20
<210> 412
<211> 20
<212> DNA
<213> Artificial Sequence
<220><223> Description of Artificial Sequence: Synthetic

oligonucleotide
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<400> 412

gcagaggtga agcgaagtgce

<210> 413

<211> 20

<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence
oligonucleotide

<400> 413

gcagaggtga agcgaagtgce

<210> 414

<211> 20

<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence
oligonucleotide

<400> 414

gcagaggtga agcgaagtge

<210> 415

<211> 19

<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence
oligonucleotide

<220><223> Description of Combined DNA/RNA Mo
oligonucleotide

<400> 415

gcagaggtga agcgaagug

<210> 416

<211> 19

<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence

on
Ju
Jin
Qi

20
. Synthetic

20
. Synthetic

20
. Synthetic
lecule: Synthetic

19

. Synthetic
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<220><223> Description of Combined DNA/RNA Mo
oligonucleotide

<400> 416

gcagaggtga agcgaagug

<210> 417

<211> 19

<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence
oligonucleotide

<220><223> Description of Combined DNA/RNA Mo

oligonucleotide

<400> 417

gcagaggtga agcgaagug

<210> 418

<211> 19

<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence
oligonucleotide

<400> 418

gcagaggtga agcgaagtg

<210> 419

<211> 19

<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence
oligonucleotide

<400> 419

gcagaggtga agcgaagtg

<210> 420

<211> 19
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lecule: Synthetic

19
. Synthetic
lecule: Synthetic

19
. Synthetic

19
. Synthetic

19
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<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic
oligonucleotide

<400> 420

gcagaggtga agcgaagtg 19

<210> 421

<211> 20

<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic
oligonucleotide

<220><223> Description of Combined DNA/RNA Molecule: Synthetic
oligonucleotide

<400> 421

gcagaggtga agcgaagugce 20

<210> 422

<211> 20

<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic
oligonucleotide

<220><223> Description of Combined DNA/RNA Molecule: Synthetic
oligonucleotide

<400> 422

gcagaggtga agcgaagugce 20

<210> 423

<211> 20

<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic
oligonucleotide

<220><223> Description of Combined DNA/RNA Molecule: Synthetic
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oligonucleotide
<400> 423
gcagaggtga agcgaagugce 20
<210> 424
<211> 20
<212> DNA
<213> Artificial Sequence
<220><223> Description of Artificial Sequence: Synthetic
oligonucleotide
<220><223> Description of Combined DNA/RNA Molecule: Synthetic
oligonucleotide
<400> 424
uccgcagtat ggatcggcag 20
<210> 425
<211> 20
<212> DNA
<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic

oligonucleotide

<220><223> Description of Combined DNA/RNA Molecule: Synthetic
oligonucleotide

<400> 425

cuaggagttc cgcaguaugg 20

<210> 426

<211> 20

<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic
oligonucleotide

<220><223> Description of Combined DNA/RNA Molecule: Synthetic
oligonucleotide

<400> 426

aagagaggtg cgccccgugg 20
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<210> 427

<211> 20

<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic
oligonucleotide

<220><223> Description of Combined DNA/RNA Molecule: Synthetic
oligonucleotide

<400> 427

agaggtgcge cccgtggucg 20

<210> 428

<211> 20

<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic
oligonucleotide

<220><223> Description of Combined DNA/RNA Molecule: Synthetic

oligonucleotide
<400> 428
ugcagaggtg aagcgaagug 20
<210> 429
<211> 20
<212> DNA
<213> Artificial Sequence
<220><223> Description of Artificial Sequence: Synthetic
oligonucleotide
<220><223> Description of Combined DNA/RNA Molecule: Synthetic
oligonucleotide
<400> 429
gcuccaaatt ctttauaagg 20
<210> 430
<211> 20
<212> DNA

<213> Artificial Sequence
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<220><223> Description of Artificial Sequence: Synthetic

oligonucleotide

<220><223> Description of Combined DNA/RNA Molecule: Synthetic
oligonucleotide

<400> 430

gcuccaaatt ctttauaagg 20

<210> 431

<211> 21

<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic
oligonucleotide

<220><223> Description of Combined DNA/RNA Molecule: Synthetic
oligonucleotide

<400> 431

gcuccaaatt ctttauaagg g 21

<210> 432

<211> 20

<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic
oligonucleotide

<220><223> Description of Combined DNA/RNA Molecule: Synthetic
oligonucleotide

<400> 432

gcuccaaatt ctttauaagg 20

<210> 433

<211> 20

<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic

oligonucleotide
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<220><223> Description of Combined DNA/RNA Molecule: Synthetic

oligonucleotide
<400> 433
gcuccaaatt ctttauaagg 20
<210> 434
<211> 21
<212> DNA
<213> Artificial Sequence
<220><223> Description of Artificial Sequence: Synthetic
oligonucleotide
<220><223> Description of Combined DNA/RNA Molecule: Synthetic
oligonucleotide
<400> 434
gcuccaaatt ctttauaagg g 21
<210> 435
<211> 20
<212> DNA
<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic

oligonucleotide

<220><223> Description of Combined DNA/RNA Molecule: Synthetic
oligonucleotide

<400> 435

gcuccaaatt ctttauaagg 20

<210> 436

<211> 20

<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic
oligonucleotide

<220><223> Description of Combined DNA/RNA Molecule: Synthetic
oligonucleotide

<400> 436
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gcuccaaatt ctttauaagg 20

<210> 437

<211> 21

<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic
oligonucleotide

<220><223> Description of Combined DNA/RNA Molecule: Synthetic
oligonucleotide

<400> 437

gcuccaaatt ctttauaagg g 21

<210> 438

<211> 20

<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic
oligonucleotide

<220><223> Description of Combined DNA/RNA Molecule: Synthetic

oligonucleotide
<400> 438
gcagaggtga agcgaagugce 20
<210> 439
<211> 20
<212> DNA
<213> Artificial Sequence
<220><223> Description of Artificial Sequence: Synthetic
oligonucleotide
<220><223> Description of Combined DNA/RNA Molecule: Synthetic
oligonucleotide
<400> 439
gcagaggtga agcgaagugce 20
<210> 440

<211> 20
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<212> DNA
<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic

oligonucleotide

<220><223> Description of Combined DNA/RNA Molecule: Synthetic
oligonucleotide

<400> 440

gcagaggtga agcgaagugce 20

<210> 441

<211> 20

<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic
oligonucleotide

<220><223> Description of Combined DNA/RNA Molecule: Synthetic
oligonucleotide

<400> 441

gcagaggtga agcgaagugc 20

<210> 442

<211> 20

<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic
oligonucleotide

<220><223> Description of Combined DNA/RNA Molecule: Synthetic
oligonucleotide

<400> 442

gcagaggtga agcgaagugce 20

<210> 443

<211> 20

<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic
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oligonucleotide

<220><223> Description of Combined DNA/RNA Molecule: Synthetic

oligonucleotide
<400> 443
gcagaggtga agcgaagugce 20
<210> 444
<211> 20
<212> DNA
<213> Artificial Sequence
<220><223> Description of Artificial Sequence: Synthetic
oligonucleotide
<220><223> Description of Combined DNA/RNA Molecule: Synthetic
oligonucleotide
<400> 444
gcagaggtga agcgaagugce 20
<210> 445
<211> 20
<212> DNA
<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic

oligonucleotide

<220><223> Description of Combined DNA/RNA Molecule: Synthetic
oligonucleotide

<400> 445

gcagaggtga agcgaagugce 20

<210> 446

<211> 20

<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic
oligonucleotide

<220><223> Description of Combined DNA/RNA Molecule: Synthetic

oligonucleotide
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<400> 446

gcagaggtga agcgaagugce 20

<210> 447

<211> 20

<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic
oligonucleotide

<220><223> Description of Combined DNA/RNA Molecule: Synthetic
oligonucleotide

<400> 447

gcagaggtga agcgaagugce 20

<210> 448

<211> 20

<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic
oligonucleotide

<220><223> Description of Combined DNA/RNA Molecule: Synthetic

oligonucleotide
<400> 448
gcagaggtga agcgaagugce 20
<210> 449
<211> 20
<212> DNA
<213> Artificial Sequence
<220><223> Description of Artificial Sequence: Synthetic
oligonucleotide
<220><223> Description of Combined DNA/RNA Molecule: Synthetic
oligonucleotide
<400> 449
gcagaggtga agcgaagugce 20

<210> 450
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<211> 20
<212> DNA
<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic

oligonucleotide

<220><223> Description of Combined DNA/RNA Molecule: Synthetic
oligonucleotide

<400> 450

gcagaggtga agcgaagugce 20

<210> 451

<211> 20

<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic
oligonucleotide

<220><223> Description of Combined DNA/RNA Molecule: Synthetic
oligonucleotide

<400> 451

gcagaggtga agcgaagugc 20

<210> 452

<211> 20

<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic
oligonucleotide

<220><223> Description of Combined DNA/RNA Molecule: Synthetic
oligonucleotide

<400> 452

gcagaggtga agcgaagugce 20

<210> 453

<211> 20

<212> DNA

<213> Artificial Sequence
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<220><223> Description of Artificial Sequence: Synthetic
oligonucleotide

<220><223> Description of Combined DNA/RNA Molecule: Synthetic

oligonucleotide
<400> 453
gcagaggtga agcgaagugce 20
<210> 454
<211> 20
<212> DNA
<213> Artificial Sequence
<220><223> Description of Artificial Sequence: Synthetic
oligonucleotide
<220><223> Description of Combined DNA/RNA Molecule: Synthetic
oligonucleotide
<400> 454
gcagaggtga agcgaagugce 20
<210> 455
<211> 20
<212> DNA
<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic

oligonucleotide

<220><223> Description of Combined DNA/RNA Molecule: Synthetic
oligonucleotide

<400> 455

gcagaggtga agcgaagugce 20

<210> 456

<211> 20

<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic
oligonucleotide

<220><223> Description of Combined DNA/RNA Molecule: Synthetic
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oligonucleotide
<400> 456

gcagaggtga agcgaagugce 20

<210> 457

<211> 20

<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic
oligonucleotide

<220><223> Description of Combined DNA/RNA Molecule: Synthetic
oligonucleotide

<400> 457

gcagaggtga agcgaagugce 20

<210> 458

<211> 20

<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic
oligonucleotide

<220><223> Description of Combined DNA/RNA Molecule: Synthetic

oligonucleotide

<400> 458

gcagaggtga agcgaagugce 20

<210> 459

<211> 20

<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic
oligonucleotide

<220><223> Description of Combined DNA/RNA Molecule: Synthetic
oligonucleotide

<400> 459

gcagaggtga agcgaagugce 20
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<211> 20

<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence

oligonucleotide

<220><223> Description of Combined DNA/RNA Mo
oligonucleotide

<400> 460

gcagaggtga agcgaagugc

<210> 461

<211> 20

<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence
oligonucleotide

<400> 461

tgcagaggtg aagcgaagtg

<210> 462

<211> 20

<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence

oligonucleotide

<220><223> Description of Combined DNA/RNA Mo
oligonucleotide

<400> 462

tgcagaggtg aagcgaagug

<210> 463

<211> 20

<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence

on
Ju
Jin
Qi

. Synthetic

lecule: Synthetic

20
. Synthetic

20
. Synthetic
lecule: Synthetic

20

. Synthetic
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oligonucleotide

<220><223> Description of Combined DNA/RNA Molecule: Synthetic
oligonucleotide

<400> 463

gcagaggtga agcgaagugce 20

<210> 464

<211> 20

<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic
oligonucleotide

<220><223> Description of Combined DNA/RNA Molecule: Synthetic
oligonucleotide

<400> 464

gcagaggtga agcgaagugce 20

<210> 465

<211> 20

<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic
oligonucleotide

<220><223> Description of Combined DNA/RNA Molecule: Synthetic

oligonucleotide
<400> 465
gcagaggtga agcgaagugce 20
<210> 466
<211> 20
<212> DNA
<213> Artificial Sequence
<220><223> Description of Artificial Sequence: Synthetic
oligonucleotide
<220><223> Description of Combined DNA/RNA Molecule: Synthetic

oligonucleotide
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<400> 466

gcagaggtga agcgaagugce 20
<210> 467

<211> 20

<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic

oligonucleotide

<220><223> Description of Combined DNA/RNA Molecule: Synthetic
oligonucleotide

<400> 467

gcagaggtga agcgaagugce 20

<210> 468

<211> 20

<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic
oligonucleotide

<220><223> Description of Combined DNA/RNA Molecule: Synthetic
oligonucleotide

<400> 468

gcagaggtga agcgaagugce 20

<210> 469

<211> 20

<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic
oligonucleotide

<220><223> Description of Combined DNA/RNA Molecule: Synthetic
oligonucleotide

<400> 469

gcagaggtga agcgaagugce 20

<210> 470
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<211> 20

<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic
oligonucleotide

<220><223> Description of Combined DNA/RNA Molecule: Synthetic

oligonucleotide
<400> 470
aagagaggtg cgccccgugg 20
<210> 471
<211> 20
<212> DNA
<213> Artificial Sequence
<220><223> Description of Artificial Sequence: Synthetic
oligonucleotide
<220><223> Description of Combined DNA/RNA Molecule: Synthetic
oligonucleotide
<400> 471
aagagaggtg cgcceegugg 20
<210> 472
<211> 20
<212> DNA
<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic

oligonucleotide

<220><223> Description of Combined DNA/RNA Molecule: Synthetic
oligonucleotide

<400> 472

aagagaggtg cgccccgugg 20

<210> 473

<211> 20

<212> DNA

<213> Artificial Sequence
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<220><223> Description of Artificial Sequence: Synthetic
oligonucleotide

<220><223> Description of Combined DNA/RNA Molecule: Synthetic
oligonucleotide

<400> 473

ggugaagcga agtgcacacg 20

<210> 474

<211> 20

<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic
oligonucleotide

<220><223> Description of Combined DNA/RNA Molecule: Synthetic
oligonucleotide

<400> 474

ggugaagcga agtgcacacg 20

<210> 475

<211> 20

<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic
oligonucleotide

<220><223> Description of Combined DNA/RNA Molecule: Synthetic

oligonucleotide
<400> 475
ggugaagcga agtgcacacg 20
<210> 476
<211> 20
<212> DNA
<213> Artificial Sequence
<220><223> Description of Artificial Sequence: Synthetic
oligonucleotide

<220><223> Description of Combined DNA/RNA Molecule: Synthetic
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oligonucleotide
<400> 476
uggcactagt aaactgagcc 20
<210> 477
<211> 20
<212> DNA
<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic

oligonucleotide

<220><223> Description of Combined DNA/RNA Molecule: Synthetic
oligonucleotide

<400> 477

uggcactagt aaactgagcc 20

<210> 478

<211> 20

<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic
oligonucleotide

<220><223> Description of Combined DNA/RNA Molecule: Synthetic
oligonucleotide

<400> 478

uggcactagt aaactgagcc 20

<210> 479

<211> 20

<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic
oligonucleotide

<220><223> Description of Combined DNA/RNA Molecule: Synthetic
oligonucleotide

<400> 479

cuaggagttc cgcaguaugg 20
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<210> 480

<211> 20

<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic
oligonucleotide

<220><223> Description of Combined DNA/RNA Molecule: Synthetic

oligonucleotide
<400> 480
cuaggagttc cgcaguaugg 20
<210> 481
<211> 20
<212> DNA
<213> Artificial Sequence
<220><223> Description of Artificial Sequence: Synthetic
oligonucleotide
<220><223> Description of Combined DNA/RNA Molecule: Synthetic
oligonucleotide
<400> 481
cuaggagttc cgcaguaugg 20
<210> 482
<211> 13
<212> DNA
<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic

oligonucleotide
<400> 482
gcagaggtga agc 13
<210> 483
<211> 15
<212> DNA
<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic
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oligonucleotide
<400> 483
cgtgcagagg tgaag
<210> 484
<211> 19
<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence:

oligonucleotide
<400> 484

gcagaggtga agcgaagtg

<210> 485
<211> 19
<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence:

oligonucleotide
<400> 485
gcagaggtga agcgaagtg
<210> 486
<211> 19
<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence:

oligonucleotide
<400> 486
gcagaggtga agcgaagtg
<210> 487
<211> 19
<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence:

oligonucleotide
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15
Synthetic

19
Synthetic

19
Synthetic

19
Synthetic
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<400> 487

gcagaggtga agcgaagtg
<210> 488

<211> 19

<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence:

oligonucleotide
<400> 488
gcagaggtga agcgaagtg
<210> 489
<211> 19
<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence:

oligonucleotide
<400> 489
gcagaggtga agcgaagtg
<210> 490
<211> 19
<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence:

oligonucleotide
<400> 490
gcagaggtga agcgaagtg
<210> 491
<211> 19
<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence:

oligonucleotide

<400> 491
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19
Synthetic

19
Synthetic

19
Synthetic

19
Synthetic
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gcagaggtga agcgaagtg

<210> 492
<211> 19
<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence:

oligonucleotide
<400> 492
gcagaggtga agcgaagtg
<210> 493
<211> 19
<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence:

oligonucleotide
<400> 493
gcagaggtga agcgaagtg
<210> 494
<211> 19
<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence:

oligonucleotide
<400> 494
gcagaggtga agcgaagtg
<210> 495
<211> 19
<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence:

oligonucleotide

<400> 495

gcagaggtga agcgaagtg
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19
Synthetic

19
Synthetic

19
Synthetic

19
Synthetic

19
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<210> 496
<211> 19
<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence:

oligonucleotide
<400> 496
gcagaggtga agcgaagtg
<210> 497
<211> 19
<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence:

oligonucleotide
<400> 497
gcagaggtga agcgaagtg
<210> 498
<211> 19
<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence:

oligonucleotide

<400> 498

gcagaggtga agcgaagtg

<210> 499
<211> 19
<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence:

oligonucleotide
<400> 499
gcagaggtga agcgaagtg

<210> 500
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Synthetic

19
Synthetic

19
Synthetic

19
Synthetic

19
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<211> 19
<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence:

oligonucleotide
<400> 500
gcagaggtga agcgaagtg
<210> 501
<211> 19
<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence:

oligonucleotide
<400> 501
gcagaggtga agcgaagtg
<210> 502
<211> 19
<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence:

oligonucleotide
<400> 502
gcagaggtga agcgaagtg
<210> 503
<211> 19
<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence:

oligonucleotide
<400> 503
gcagaggtga agcgaagtg
<210> 504

<211> 19
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Synthetic

19
Synthetic

19
Synthetic

19
Synthetic

19
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<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence:

oligonucleotide
<400> 504
gcagaggtga agcgaagtg
<210> 505
<211> 19
<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence:

oligonucleotide
<400> 505

gcagaggtga agcgaagtg

<210> 506
<211> 19
<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence:

oligonucleotide
<400> 506
gcagaggtga agcgaagtg
<210> 507
<211> 19
<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence:

oligonucleotide
<400> 507
gcagaggtga agcgaagtg
<210> 508
<211> 19

<212> DNA
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Synthetic

19
Synthetic

19
Synthetic

19
Synthetic

19
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<213> Artificial Sequence

<220><223> Description of Artificial Sequence:

oligonucleotide
<400> 508
gcagaggtga agcgaagtg
<210> 509
<211> 19
<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence:

oligonucleotide
<400> 509
gcagaggtga agcgaagtg
<210> 510
<211> 19
<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence:

oligonucleotide
<400> 510
gcagaggtga agcgaagtg
<210> 511
<211> 20
<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence:

oligonucleotide
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<220><223> Description of Combined DNA/RNA Molecule: Synthetic

oligonucleotide
<400> 511
gcagaggtga agcgaaguge
<210> 512

<211> 20

Synthetic

19
Synthetic

19
Synthetic

19
Synthetic

20
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<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence:

oligonucleotide
<400> 512
gcagaggtga agcgaagtge
<210> 513
<211> 20
<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence:

oligonucleotide

<220><223> Description of Combined DNA/RNA Mo
oligonucleotide

<400> 513

gcagaggtga agcgaaguge

<210> 514

<211> 20

<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence

oligonucleotide

<400> 514

gcagaggtga agcgaagtge

<210> 515

<211> 20

<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence
oligonucleotide

<220><223> Description of Combined DNA/RNA Mo
oligonucleotide

<400> 515
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Synthetic
20
Synthetic
lecule: Synthetic
20
. Synthetic
20
. Synthetic

lecule: Synthetic
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gcagaggtga agcgaaguge
<210> 516

<211> 20

<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence

oligonucleotide

<220><223> Description of Combined DNA/RNA Mo
oligonucleotide

<400> 516

gcagaggtga agcgaaguge

<210> 517

<211> 20

<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence
oligonucleotide

<220><223> Description of Combined DNA/RNA Mo
oligonucleotide

<400> 517

gcagaggtga agcgaagugce

<210> 518

<211> 20

<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence
oligonucleotide

<400> 518

gcagaggtga agcgaagtge

<210> 519

<211> 20

<212> DNA

<213> Artificial Sequence

oin
1]
Jm
el

20
. Synthetic
lecule: Synthetic

20
. Synthetic
lecule: Synthetic

20
. Synthetic

20
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<220><223> Description of Artificial Sequence

oligonucleotide

<220><223> Description of Combined DNA/RNA Molecule: Synthetic

oligonucleotide
<400> 519

gcagaggtga agcgaagugce

<210> 520

<211> 20

<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence
oligonucleotide

<400> 520

gcagaggtga agcgaagtge

<210> 521

<211> 20

<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence

oligonucleotide

<220><223> Description of Combined DNA/RNA Molecule: Synthetic

oligonucleotide

<400> 521

gcagaggtga agcgaagugce

<210> 522

<211> 20

<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence
oligonucleotide

<400> 522

gcagaggtga agcgaagtgce

<210> 523

. Synthetic

. Synthetic

. Synthetic

. Synthetic
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<211> 20

<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic
oligonucleotide

<220><223> Description of Combined DNA/RNA Molecule: Synthetic
oligonucleotide

<400> 523

gcagaggtga agcgaagugce 20

<210> 524

<211> 20

<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic
oligonucleotide

<220><223> Description of Combined DNA/RNA Molecule: Synthetic
oligonucleotide

<400> 524

gcagaggtga agcgaaguge 20

<210> 525

<211> 20

<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic
oligonucleotide

<220><223> Description of Combined DNA/RNA Molecule: Synthetic

oligonucleotide
<400> 525
gcagaggtga agcgaagugce 20
<210> 526
<211> 20
<212> DNA

<213> Artificial Sequence
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<220><223> Description of Artificial Sequence
oligonucleotide

<220><223> Description of Combined DNA/RNA Mo
oligonucleotide

<400> 526

gcagaggtga agcgaaguge

<210> 527

<211> 20

<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence

oligonucleotide

<400> 527

gcagaggtga agcgaagtge

<210> 528

<211> 20

<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence
oligonucleotide

<400> 528

gcagaggtga agcgaagtgce

<210> 529

<211> 20

<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence
oligonucleotide

<220><223> Description of Combined DNA/RNA Mo

oligonucleotide
<400> 529
gcagaggtga agcgaagugce

<210> 530

oin
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. Synthetic

lecule: Synthetic

20
. Synthetic

20
. Synthetic

20
. Synthetic
lecule: Synthetic

20
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<211> 20

<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence
oligonucleotide

<220><223> Description of Combined DNA/RNA Mo
oligonucleotide

<400> 530

gcagaggtga agcgaaguge

<210> 531

<211> 20

<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence

oligonucleotide

<220><223> Description of Combined DNA/RNA Mo
oligonucleotide

<400> 531

gcagaggtga agcgaagugc

<210> 532

<211> 20

<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence
oligonucleotide

<400> 532

gcagaggtga agcgaagtge

<210> 533

<211> 20

<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence

oligonucleotide

oin
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. Synthetic

lecule: Synthetic

20
. Synthetic
lecule: Synthetic

20
. Synthetic

20
. Synthetic
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<220><223> Description of Combined DNA/RNA Mo
oligonucleotide

<400> 533

gcagaggtga agcgaagugc

<210> 534

<211> 20

<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence
oligonucleotide

<400> 534

gcagaggtga agcgaagtge

<210> 535

<211> 20

<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence

oligonucleotide

<220><223> Description of Combined DNA/RNA Mo
oligonucleotide

<400> 535

gcagaggtga agcgaaguge

<210> 536

<211> 20

<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence
oligonucleotide

<220><223> Description of Combined DNA/RNA Mo
oligonucleotide

<400> 536

gcagaggtga agcgaagugce

<210> 537

oin
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lecule: Synthetic

20
. Synthetic

20
. Synthetic
lecule: Synthetic

20
. Synthetic
lecule: Synthetic

20
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<211> 20
<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence:

oligonucleotide
<400> 537
gcagaggtga agcgaagtge
<210> 538
<211> 20
<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence:

oligonucleotide
<220><223> Description of Combined DNA/RNA Mo
oligonucleotide

<400> 538

gcagaggtga agcgaagugce

<210> 539

<211> 20

<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence
oligonucleotide

<400> 539

gcagaggtga agcgaagtge

<210> 540

<211> 20

<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence
oligonucleotide

<220><223> Description of Combined DNA/RNA Mo
oligonucleotide

<400> 540

omn
1]
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el

Synthetic
20
Synthetic
lecule: Synthetic
20
. Synthetic
20
. Synthetic

lecule: Synthetic
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gcagaggtga agcgaagugce

<210> 541

<211> 19

<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence
oligonucleotide

<220><223> Description of Combined DNA/RNA Mo
oligonucleotide

<400> 541

gcagaggtga agcgaagug

<210> 542

<211> 20

<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence
oligonucleotide

<400> 542

gcagaggtga agcgaagtgce

<210> 543

<211> 19

<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence
oligonucleotide

<400> 543

tgcagaggtg aagcgaagt

<210> 544

<211> 20

<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence

oligonucleotide

oin
1]
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el

20
. Synthetic
lecule: Synthetic

19
. Synthetic

20
. Synthetic

19
. Synthetic
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<220><223> Description of Combined DNA/RNA Molecule: Synthetic
oligonucleotide
<400> 544

ugcagaggtg aagcgaagug 20

<210> 545

<211> 19

<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic
oligonucleotide

<220><223> Description of Combined DNA/RNA Molecule: Synthetic
oligonucleotide

<400> 545

ugcagaggtg aagcgaagu 19

<210> 546

<211> 21

<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic
oligonucleotide

<220><223> Description of Combined DNA/RNA Molecule: Synthetic

oligonucleotide

<400> 546

gcuccaaatt ctttauaagg g 21

<210> 547

<211> 21

<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic
oligonucleotide

<220><223> Description of Combined DNA/RNA Molecule: Synthetic
oligonucleotide

<400> 547
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gcuccaaatt ctttauaagg g
<210> 548

<211> 20

<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence

oligonucleotide

<400> 548

gcagaggtga agcgaagtge

<210> 549

<211> 20

<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence
oligonucleotide

<220><223> Description of Combined DNA/RNA Mo
oligonucleotide

<400> 549

gcagaggtga agcgaagugc

<210> 550

<211> 20

<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence

oligonucleotide
<400> 550
gcagaggtga agcgaagtge
<210> 551
<211> 20
<212> DNA
<213> Artificial Sequence
<220><223> Description of Artificial Sequence

oligonucleotide

on
Ju
Jin
Qi

21
. Synthetic

20
. Synthetic
lecule: Synthetic

20
. Synthetic

20
. Synthetic
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<220><223> Description of Combined DNA/RNA Molecule: Synthetic
oligonucleotide

<400> 551

gcagaggtga agcgaagugce 20

<210> 552

<211> 20

<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic

oligonucleotide

<220><223> Description of Combined DNA/RNA Molecule: Synthetic
oligonucleotide

<400> 552

gcagaggtga agcgaagugce 20

<210> 553

<211> 20

<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic
oligonucleotide

<220><223> Description of Combined DNA/RNA Molecule: Synthetic
oligonucleotide

<400> 553

gcagaggtga agcgaagugce 20

<210> 554

<211> 20

<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic
oligonucleotide

<220><223> Description of Combined DNA/RNA Molecule: Synthetic
oligonucleotide

<400> 554
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gcagaggtga agcgaaguge

<210> 555

<211> 20

<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence
oligonucleotide

<220><223> Description of Combined DNA/RNA Mo

oligonucleotide

<400> 555

gcagaggtga agcgaaguge

<210> 556

<211> 20

<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence
oligonucleotide

<220><223> Description of Combined DNA/RNA Mo
oligonucleotide

<400> 556

gcagaggtga agcgaaguge

<210> 557

<211> 20

<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence

oligonucleotide
<400> 557
gcagaggtga agcgaagtge
<210> 558
<211> 19
<212> DNA

<213> Artificial Sequence

on
Ju
Jin
Qi

20
. Synthetic
lecule: Synthetic

20
. Synthetic
lecule: Synthetic

20
. Synthetic

20
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<220><223> Description of Artificial Sequence: Synthetic
oligonucleotide

<220><223> Description of Combined DNA/RNA Molecule: Synthetic
oligonucleotide

<400> 558

gcagaggtga agcgaagug 19

<210> 559

<211> 19

<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic

oligonucleotide

<220><223> Description of Combined DNA/RNA Molecule: Synthetic
oligonucleotide

<400> 559

gcagaggtga agcgaagug 19

<210> 560

<211> 19

<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic
oligonucleotide

<220><223> Description of Combined DNA/RNA Molecule: Synthetic
oligonucleotide

<400> 560

gcagaggtga agcgaagug 19

<210> 561

<211> 19

<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic
oligonucleotide

<220><223> Description of Combined DNA/RNA Molecule: Synthetic
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oligonucleotide
<400> 561
gcagaggtga agcgaagug 19
<210> 562
<211> 20
<212> DNA
<213> Artificial Sequence
<220><223> Description of Artificial Sequence: Synthetic
oligonucleotide

<220><223> Description of Combined DNA/RNA Molecule: Synthetic

oligonucleotide
<400> 562
gcuccaaatt ctttauaagg 20
<210> 563
<211> 20
<212> DNA
<213> Artificial Sequence
<220><223> Description of Artificial Sequence: Synthetic
oligonucleotide
<220><223> Description of Combined DNA/RNA Molecule: Synthetic
oligonucleotide
<400> 563
gcuccaaatt ctttauaagg 20
<210> 564
<211> 20
<212> DNA
<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic

oligonucleotide

<220><223> Description of Combined DNA/RNA Molecule: Synthetic
oligonucleotide

<400> 564

gcuccaaatt ctttauaagg 20
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<210> 565

<211> 19

<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic
oligonucleotide

<220><223> Description of Combined DNA/RNA Molecule: Synthetic
oligonucleotide

<400> 565

gcagaggtga agcgaagug 19

<210> 566

<211> 19

<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic
oligonucleotide

<220><223> Description of Combined DNA/RNA Molecule: Synthetic
oligonucleotide

<400> 566

gcagaggtga agcgaagug 19

<210> 567

<211> 19

<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic
oligonucleotide

<220><223> Description of Combined DNA/RNA Molecule: Synthetic

oligonucleotide
<400> 567
gcagaggtga agcgaagug 19
<210> 568
<211> 19

<212> DNA
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<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic
oligonucleotide

<220><223> Description of Combined DNA/RNA Molecule: Synthetic
oligonucleotide

<400> 568

gcagaggtga agcgaagug 19

<210> 569

<211> 20

<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic

oligonucleotide

<220><223> Description of Combined DNA/RNA Molecule: Synthetic
oligonucleotide

<400> 569

gcuccaaatt ctttauaagg 20

<210> 570

<211> 20

<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic
oligonucleotide

<220><223> Description of Combined DNA/RNA Molecule: Synthetic
oligonucleotide

<400> 570

gcuccaaatt ctttauaagg 20

<210> 571

<211> 19

<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic

oligonucleotide
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<220><223> Description of Combined DNA/RNA Mo
oligonucleotide

<400> 571

gcagaggtga agcgaagug

<210> 572

<211> 19

<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence
oligonucleotide

<400> 572

gcagaggtga agcgaagtg

<210> 573

<211> 19

<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence
oligonucleotide

<400> 573

gcagaggtga agcgaagtg

<210> 574

<211> 20

<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence
oligonucleotide

<400> 574

gctccaaatt ctttataagg

<210> 575

<211> 20

<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence
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lecule: Synthetic

19
. Synthetic

19
. Synthetic

19
. Synthetic

20
. Synthetic
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oligonucleotide

<220><223> Description of Combined DNA/RNA Molecule: Synthetic
oligonucleotide

<400> 575

gcuccaaatt ctttataagg 20

<210> 576

<211> 21

<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic
oligonucleotide

<220><223> Description of Combined DNA/RNA Molecule: Synthetic
oligonucleotide

<400> 576

gauuaggcag aggtgaaaaa g 21

<210> 577

<211> 21

<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic
oligonucleotide

<220><223> Description of Combined DNA/RNA Molecule: Synthetic
oligonucleotide

<400> 577

gauuaggcag aggtgaaaaa g 21

<210> 578

<211> 20

<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence: Synthetic
oligonucleotide

<220><223> Description of Combined DNA/RNA Molecule: Synthetic

oligonucleotide
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<400> 578

aagagaggtg cgcceccgugg

<210> 579

<211> 20

<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence

oligonucleotide

<220><223> Description of Combined DNA/RNA Molecule: Synthetic

oligonucleotide
<400> 579
cuaggagttc cgcaguaugg
<210> 580
<211> 22
<212> DNA
<213> Artificial Sequence

<220><223> Description of Artificial Sequence

oligonucleotide

<400> 580

agtctagact cgtggtggac tt

<210> 581

<211> 48

<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence
oligonucleotide

<400> 581

. Synthetic

. Synthetic

. Synthetic

tggctcagtt tactagtgcec atttgttcag tggttcgtag ggctttec

<210> 582

<211> 30

<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence

oligonucleotide

. Synthetic
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<400> 582

tctgecgatce catactgegg aactcctage

<210> 583
<211> 26
<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence:

oligonucleotide
<400> 583
gccgaccacg gggegeacct ctettt
<210> 584
<211> 33
<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence:

oligonucleotide
<400> 584
ccgtgtgcac ttcgettcac ctectgecacgt cgce
<210> 585
<211> 23
<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence:

oligonucleotide
<400> 585
actttttcac ctctgectaa tca
<210> 586
<211> 23
<212> DNA

<213> Artificial Sequence

<220><223> Description of Artificial Sequence:

oligonucleotide

<400> 586

oin
1]
Jm
el

30
Synthetic

26
Synthetic

33
Synthetic

23
Synthetic
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acccttataa agaatttgga gct
<210> 587

<211> 22

<212> DNA

<213> Hepatitis B virus
<400> 587

agtctagact cgtggtggac tt

<210> 588

<211> 48

<212> DNA

<213> Hepatitis B virus

<400> 588

tggctcagtt tactagtgcc atttgttcag tggttcgtag ggetttcee
<210> 589

<211> 30

<212> DNA

<213> Hepatitis B virus

<400> 589

tctgcecgatc catactgegg aactcctage
<210> 590

<211> 26

<212> DNA

<213> Hepatitis B virus

<400> 590

accgaccacg gggcegcacct ctettt
<210> 591

<211> 38

<212> DNA

<213> Hepatitis B virus

<400

> 591

ccgtgtgcac ttcgettcac ctctgcacgt cgcatgga
<210> 592

<211> 34
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<212> DNA

<213> Hepatitis B virus
<400> 592

actttttcac ctctgectaa tcatctcttg ttca
<210> 593

<211> 22

<212> RNA

<213> Hepatitis B virus
<400> 593

agucuagacu cgugguggac uu
<210> 594

<211> 48

<212> RNA

<213> Hepatitis B virus
<400> 594

uggcucaguu uacuagugcc auuuguucag ugguucguag ggcuuucc

<210> 595

<211> 30

<212> RNA

<213> Hepatitis B virus
<400> 595

ucugccgauc cauacugegg aacuccuage
<210> 596

<211> 26

<212> RNA

<213> Hepatitis B virus
<400> 596

accgaccacg gggegeaccu cucuuu
<210> 597

<211> 38

<212> RNA

<213> Hepatitis B virus
<400> 597

ccgugugeac uucgcuucac cucugcacgu cgcaugga
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<210> 598

<211> 34

<212> RNA

<213> Hepatitis B virus
<400

> 598

acuuuuucac cucugccuaa ucaucucuug uuca
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