ZIHSd 10-2011-0071017

(19) thsti=;
(12) F7N53]

5174 (KR)
B

E
=

aL
o

G

10-2011-0071017
2011306¥27<4

(11) Iz
(43) FMLA

(51) Int. CI.

A6IK 9/127 (2006.01)
CI2N 15/11 (2006.01)

A6IK 48/00 (2006.01)
CI2N 15/88 (2006.01)

(21) 993 10-2011-7011136

(22) ELLA(FAZLLAD) 2009310€16Y
ArNATIR e

(85) Mg EA=L# 20113059169

(86) ZAIZEUHS  PCT/US2009/060930

(87) =AF/AHE WO 2010/045512
=AFANLA 20108049822

(30) AT
61/106,062 2008110€16 w=(US)
61/167,379 2009304€079  v]=(US)

3 = 61 z‘g—

(71) 93
whey vhole Bl A, 4.

n S A-EF 98021-7266, R, wH WUzt
.9lo] 3830

kg 2}

Feg27], wig, oo,

m=k 80302 FEE By nhedl
olthn], =4, A,

ul=r 98012 98 Hd 36W =gle]H o 2o
18719

(R A=)

=

F9E, 98

(72)

B 2= 449

(74)

A4 7Y 5
=z

(54) FAA HE A8AY ZXF IJF G&ZHQ) JES AT Z=2Ax 2 ZHE

(57) & ¢<F

A LN F7] SufollA] dt o] DILA2 opv| =4t 3&HE e AAS st B EFS A= A
B g3 AE2AA, 25 2ETS wEolA 2AY AEAY YIEE AP TEAA W AL §5 pH, g
1 FgeAE AE XS ZZA S o83t A8 §xd EF AEe IS AT, FE ~EH]
=AY, gexeEo] FAANE EHAT T EE AA7F ZAPC. ZAEL dEdog FaAE = da, 1
g JAEEEA 9 ggoite] s oEa, FATH AHEEA s 9% SR AHyHrt. o=
NS Adsts gl AlTHrt. 2AAE2 s oo Nk AREE EFeE FAEES 28 £ 9
3, ZF R Gake A FEEE A, olu, A diE e =Ygy gEE o e HE&S
°F 15 w]ato] Ht}

\Ié‘_l
f
k1
f




ey

HZd, mlo]&, Hol,

= 98012 YAE B 30¥ =glo]H o 2o
19112

3y, =

"= 98011 YA Rel = 2= 17725 ¥H 105
E2, oA, o],

wl= 98155 A E &olEel

2503

dlo] 150 ~EE

ZIHSd 10-2011-0071017

Aok, Aok, o2
"= 98052 YA E E]
16275 EH 308

F2H8, "lo]&
vl 01720 whALFEAI = A" s

, °l.




ZIHSd 10-2011-0071017

58379 ¥
A7 1

Ao A, HEF FA 3gEo] st o]d2] DILAZ o2t SFE< Wy,
AT 4

A1gke] glolA, lxE #A 8= F 37k PONA, C18:1-norArg-C1691 .

ALl AelA, A 1 =E"] AXFZF(volume flow rate)e] Al 2 2ER S AHFFRT; 20 o]l 21 ¢
H

379 6
AL oM, Al 1 2ERS] AHfFFol Al 2 2EF] AR FFR 30 o] g AL © TP P
37% 7

Aol Qoid, Al 1 2Ege] AAfe] Al 2 2EGS] ARFFuc sl olgel AL ¢ EFgae Wy

37% 8
Aol golH, FE 2EF piF oF 3 WA oF 6o] HES 2AtE AL o TS P,
37% 9

Aol YoM, ok 3 A ok 6] phol A FeA s A o Tashs W,

A3 10

A1l AAA, 7] o] wrE A3 st A &7 SF NS HUbske Ae vl 2Fste WY
AT 11

A1gel oA, &AL oF 50% 23] FEoR BEFT EHHE s U Eddete U

A3 12

Aol A, AT F 706 2] FEoR FEFA EPHE AL 9 st B



10-2011-0071017

5

=

=

JH

e
[=)

160 nm]

ok
-

o] 2F 160 nm M| WFQ

40 nm WA

37
ok
-

Z3A7F UsiRNAQL W
, BEF

=

3}

14
16

o dolA, SAA7E oAl
18

o glefA,

A3 15

o ghefA,

AT 17

T
T

[=]
1

1
[=]

(<}
1

[<}
1

(<}
1

[<}
1

(<}
1

A3 13
A, YHAY EF, RNA
AT
13

A 1%

AT
13

A 1%

AT
13
A3 19
A 13}

71

™

-
g

150 nm¢]

ok

=7

80 nm WA

ok

=7

°]

20

iy

ey

7o

-~ 7

S

<A

w-

A3 21

el
an

)
o
ToR
2]

—

oy

)
—_

gg-ol el ofel

i}
=

o oM, BASERH ozt

&

A1

22

iy
&

A
A3 23

Al

=
e

)
—_
o
TR
o

—

el
™

I

—~
o

B
N

_

!

i%]_

A1

T

23]

&

Al

o] Hhy |

26
ol 911,

A3 27

of glolAl, §7] §Elk FALG AT F OF 40 A oF 99% v/vel FEe] (C1-6)%}

&
iy

A3 25
A

A1

M

71 &7} FARE Hd5 F oF 70 A F 95% v/vel w9 (C1-6) LT

&

Al

2y

S,

A1



10-2011-0071017

5

=

=

H

e
=)

a3
3 29

A3 28
A

A1

~

ol ol o ) 5w K o
2 . ™ 2
B 2 T o 2 ) e B
o o J)) =K g e i ; i
S S o ; = o o : : :
K w qwﬂ 2 Bm 70 No T T % o0 o0 mhy ah] mhy
! ! o o R 4 <z = M N 3 Y 3
% © T g & T 5 ‘ - - b b N
z = < S TR T ) g Gl = = -
& & oy = No mE e - G e ] = 2
Eo 6N Bh — = E.E E.E = = ‘HI \UI ‘HI
Ee :.L 3 . X - = o =3 R =
=] ali ﬂﬂ ~ ﬂo_ﬁ, e TR vﬂ % N S S o 0 o)
T %o § Cups T o X 7o o or or or or
N oy g W w oo o’
Iy _ oy s G = T 5 ) ) ) ) )
i 5 0 W Mo - o o W e o i o s o
,& R N m,* B 7o Wm B o wm ) T G o G o
i — Y s s K e T cl T o cl
~ 2] N ~ ) s oI © o fr BE o BT
2 = %0 ] B M_ = o o o o 0 o
< o fo ™ iy T T & T T T T T
R k o Moz X < ﬁ S = L o o o o o
To To () T = b s o x X x X G
= = " = )
‘ . ¢ NEE O #a % o U T T A A
B R o W . : : : : :
¥ i » i W B o 4 13 ™ ™ Gy ™ ™
A a a Jul 1T o 0 lo e o
X0 x° Wo X T 7o A Mo_ﬁ &o ) &o ) _WU X ) ) ) ) )
N N N m I s mn o 9 o o o o o o
- Bk Iy M o R © % my " Ko X i G @ R
WA o ﬂv] ﬂ_p|1y|x Lo Y S oy
= = T o RO = 7 A No M o W Mg 1] i) 1] i) 1]
e = =X ;2 B g B o o B B B B B
% o kG T g iy w o % ) i % " = %
e o aH e or aH NB ‘ml _— ‘_,lo_ﬁ = =0 vi W o L ~ L ~ .
v o o o M~ BORY o w N = 7 ol o Tor ol !
Gl = o - o T K U o o Az - P w = w = w
f ) - = % = o _ . J— —_ —
K I e I P < A ovE T T T T T
100 jo° L 100 ) y o Cy AN 5 o o o o
i s - N X G w2 ® 5 s 8 s 5 s
BT B 5 I B RO T ° T y g e g e 6
e now - A - m A o 5 - - - - -
R J ok Al wv Jl ma < BE N W WO Wy W N N N N N
T W T T T o RO w BK ~ oy oy oy oy oy
i —_— " ~ ~~ N _ _
o o % o = fo o N M Vo h 2 2 K K4 %
- o O o W O 0T o T T ® & & & & &
1% ol S o 0 BR o o oF = ! = - - - - -
N N s Mo > X = X ) - X T o = = - = T
Q x N o 2 o Q=T N zn N oz of X X X X X X
X Ow Ko B ! Ko - . . T il 3 S 3 S 3
X % o T o B o T 5 i T & o = o o
KM o XM o4 X . o X2 o oW oY 2 e o @ %o < o b~ 0 o =)
TR OC TR OO Ty oo oz H @ gl S WPy ® Ty 0 F ® oF © F & 5 3 =
a e B - B o W T e F g T e g 0L R R R O R R R R
S BN o Ew ok fwee o w9 ok LB O OIE OF OB E 8 8 1+ 8 08
TH R OTR OR ORH O ORPEA R OFLHAF R R OFAFT R OB OR TR R OR R OR R OROT



10-2011-0071017

5

=

=

JH

e
[=)

A3 41

o
N

)
K

oy
)A

ol
o

st}

Fol 50% ]/

S

g 4

=] EL
(=

o $hefAM, AW ApoBe] 74t

i%]_

#35

42

iy

ey

rhy
Nd
)
oy
umo
o
of
A

g]

3

e

S 93t 70% o]

=
=

e

A

]

pa

o

A3 ApoB9]

o ghefA,

A3 43

&

A35

o
N

BiA]
K

o
)A

ol
o

st}

Fol 90% ©]4+<]

S

g 9

=] EL
(=

o $hefAM, AW ApoBel 74t

&

#35

Ae] 73]

A=}
RLE

Al

A

44
46
48

T

[=]
1

[e]
T

[=]
T

3
©

AT
135
AT
AT
A3 49

i

ozel

™

I
o
oF

ToR

1

)

X0

= 50071 9]

(copy)

Aol 73]

RLN

=]

=73

3}

ol

3L
s Y

oly 7 ¢

ToR

50

iy

ey

all
ze)

X

N

S

3
o

o

3

yAO

1,0007) ©]

=
=

|

Ae] 73]

A=}
RLE

A3 51

alil
zel

~

N

™

I
o
oF

ToR

)

X0

5,0007H ©]

=
=

7}

=

FAE =7l D HE 3732 zH= PN4110¢) A=

o glefA, FE|=7F A

o glefA, ¥
o ghefAl,

A3 55

52
54

1

[<}
1

[}
1

T
[e]

[=]
2

ko)

[
[

AT
7% 53
|35
AT
A135
#|35



10-2011-0071017

5

=

=

H

e
[=)

AT% 56

)
o
ToR
o

o

)
o

S

, A7 RAER AEE

i
o

o

WA Al155

&

#35

=
fi

)
—_—
o

!

3
o
=
el
!
bl
=

ozel

)A
proul

57

2

ey

23]

i
o

il
E

301.

A 35

A AZ, IEY

ol =
= o

L

pi

3

i

k<1
=4

WA A155
59

&
1

[=]
1

[
]

273 58
#35
#1353
AT 60

A
o

=
)

<

—_
R
m=

2y

9] A|353
3} 61

ey

g AE ez

ol =
= o

pi
L

3

3}
k=]

23]

o3 O
s

o
uzel

Al

—
=1
nE

WA A|55%

&

A35

W

™

g Al Al
7l € & °F

[0001]

i
T

Ton

B

il
23

23]

wr

p.
jo

A2 A ¥, A7])7F 99,622 Hio]Eo|aL

=
©] MD-08-16PCT.txt<l ASCIT s} =] EFS-Web

= 2009 109 144

Al
Iﬂro

2

Z9
5

X
L

[0002]
[0003]

23]

o
=

ks

]

fron

tol et a5 271 4

213

9 Asto g

Hl 4 7] &

[0004]

s
N

o

[0005]



10-2011-0071017

5

=

=

H

e
[=)

Wzl sheh=

sz
X

tol Al

S

B

I
B

"

Al

o}
wr

X3

A% shtol

o
]

!

[0006]

&= 7S ol

S

2

=
L

3l

3]

9

Ho

o

..fl

KR

£ AN
F unee 2449 B ol ue

=
T

<
=

sz
X

= 7

el

-
X

=< A

sz
X

ZA

=

=

Al A

CUnrE EE AReIE 379 g

}

[0007]
[0008]

o

el

| 2 RNA ZHA (RNAD)©] ¥HA), RNAD | &, RNA 9FE,
9

|

tol Al

Q1S

24 BAe B3} 5 Ao AuE %

%7 RNA9] o]

=

[0009]

S
R

)A
proul

[0010]

!

il

=

X

of
K
N

]
x4
)
~
o
.6D
B

2A~, Z

3T

[e]

A 2

+

o
el

_ﬂ

&, o

S

3L

o

Al

=

=

Al A

=1
=

8o
e

[0012]

[0011]

B

=K

B

o
70
sl
o}
oo

o
g

Holl A,

Al

o

[0013]

ZA2E

hy A

b olgel s

o

s we
s 4 9lrh. DILAZ

2Al2e 9F 20% v/v vTe] f#7] £

hy A

A= e,

-
RASES

Sl A

=

g

7

Py
¢

T

.

I

7

1

L

8 A

st ol

3 ok 20% WA °F 50% v/ve] &7]

.

3]

dd.

[}

o] A<

A|AA A
(incubate)®]

i

[e)

[0014]
[0015]
[0016]



10-2011-0071017

ol

=

=

H

e
=)

oK o o ,
—~ _ ﬂa
< AR MmO ~oil . o l
T LLE M B LI
5 L r=z  Z ¢ W ) o
° - e LR TP ur
~ 2] _ 0 Mo Po \EIE o o i~ 1__/| = . o S WH ,ﬂOI -
5 o =T Wy TR w R o) B G ! Z kE yET OB K
= ™ Jo MR ~ O = 3 o ¥ - = 2 @ - N ° E M it Eﬁ W
T Fws ¥ R = Mooy W e 343 o o
5. B s T ¢ B ET o < 3 = WA 2 . up
T TIe <z Ty mIE e T T h TR 2w T EX
oy < © = HE o= T i Gl = o
iz wIxz Tz 0T s Me TRES T I % Lol Pen Y Iz
O S . S o EETN = 9 . E oy el 55
™ T T poR o T VR~ Tor = X o o) _ ~ T
~ H o mu A o (- nmm ﬁ Mm M] ER=E woﬂ oo or ! o =3 = T < o
o o o) —_ - = WO s r~l _ iy j— = or =
1:‘_ E# 1:‘_ [~ = ™M ZI X = — = N X T o e =y = N uy .
wr 9 Yh v Sw .o pY 25 Te = k7 R - ; )
— all il —_— o ol o = ! B —~ : © = o) .- o o .
> mL = 2 A nﬂa o = M o o BT v 1 P g Gl S e &. W W R zxi o i mu LoLT_d. T o
W o W T o LI J R o R £ 0 oo 5 - E I T N B o=
W d =g F R4 S Exsl  © T ® o9 g X i T Fo
w gl e g P m B T & X ") I G W MO I A & = W
] T X H (@ L oGx ® & w R v o P Ty i3
3 =)o e " = W o2y o o W ol E — M it gy " T r = i w °
A S R L cird T oz ¢ TR TR
<) 7o X R D oy ) Ao N < B s g X o ol ° ot T T VI o g 9 =K o
1k W Tw BEE U .= w7 T4e T oz 5 TN E fEw wo
T s = P P M a Mw o Baw .E i Ao Ww T ® % wm © )l MR A =
B Pl ARSI F . W= =7 = X o 3 = =z o W K o T W H T =
.:M " _Mu MM "l oF iy oﬂ oy Ak < w_m H E do X2 * o = E.a o B W 0N ﬂ}w N
R ! ! ,.ﬂu A o © 0o X Ot = XM E = Ot o 0 < = T X T = o g X iu
e 2] — of or ¥ B . = oF BRI ~ i _ = o N <] N o
Vo= 2 g : = = — . :
S Egﬂuﬂ %w#z@%mﬁm Eop £ i s n%mﬁgz N 0 E S o F W
e —_ . < o3 MR T LW o =y o o B oo
s 1:‘_ X Wi _— = ol O S - © T K =< < o _ E.E 0 q ‘ml o EW — o
,AO m‘.* ﬂ_mo ™ ‘:Al N \1) Wi Jtl ULH _ o~ OC “L\ )A‘._ — s Of oR S <f OE M =0 X 53 mm‘.._ o _ OM o ‘IJI ﬁi
=L Fag ER 50 & 1 B kS, Rs D og3lziiliit B &R
g 7o . E®E UET yom TN EEX O . o Hoop T Y T W 5T ®x
U o o & — s oL B O N T X — B e O 1rl:‘_x_,oa LN
MR o Tow o S M oo s = A= T X o oy G o K owm M ! N
W= SEgRD SN w T Qo R L S g F o X 7 RO w
EEC) L = ur =e ) X o B % o M M G+ E _,mm M o = _ oy * M do N oF 1k % No w.w iy
0t7 i -0 W,Bl_w_wu EEPOI\) ‘ﬂo ,moﬂpleaMMa AEE — M]l ﬂodﬂﬂﬂ%er T = dMJtIMu _ T B
- o ‘Ul —_— X0 N o X = N o :.L o = — = " N i
w o w® B Tmm TR w T GEE oo H mﬂh%ﬁww s BBy B o
) — T ~X - . —_— = e i ~ 0 S ~ —
52 V3 T SEE T R I mﬂmi&&m% LEe BORd
= ° T T ° oy = o5 7 T R pi- s Gl ~ R G oF oF ol = °
S F FEU Z g T ok I o X # (O AL oo oxow MM W rw Boow =
T o .ok o SR 7 T B P I TR do X 7 Do =W Womop &M iy B
draadrm%ﬂz T PM_Jxl_&ﬁ _aa:ﬂﬁ B RN =% o %o» do M LW P ﬂﬂm% N %zo
N r e wom aRd B ETTE . om L P 2oy T PR T gy Qo
o oo °  Wr 9 . = W T Ho T do = o ol "oz N o) olo
oo [l gy ~ P o ~ H - i SRS v ny -
T o oT o W 5o oo 5 =5 B o 2 P gl
o) 55 ofF 7 = ok o 2 o =0 TR o ~ B B T
N H.t H.t — ja ~ el pp— e
O o OC T ly ~ R ‘.|§_v‘._ io l ol EE
oom oA

[0017]
[0018]
[0019]
[0020]
[0021]
[0022]
[0023]
[0024]
[0025]
[0026]
[0027]
[0028]
[0029]
[0030]
[0031]
[0032]
[0033]



10-2011-0071017

5

=

=

JH

e
=)

[0034]

o
Ho

o

[0035]

I

I

I

BN

o]

ZFe] 50071

A=}

L

Al

A

A
o

_L:_;lo]

T

50% HE+=

S

h=]
=

=]
T

z

A%

(e}
(knockdown) A] 7]

i

[e]

L

A Aol A ApoB<]

KSR
g

vy
7 o)e) )

=]
=

i

oA,

=
=

g A

E

=

[0036]
[0037]
[0038]
[0039]

2]

5000 7H o]/l 7t &

L
=

10007] ]2} 7},

L
=

o1 gl 7,

PN183o|t}.

p

L

F(cleavable)

k)
w

[e)

Elivde
PN4110 T

p

= =
—

ol-&¢
TACGEAA, Y

=]
5

]

A=
Q

A
1=

b

gul
=

o

Holof A,
(crosslinkable) ¥

[e)

[0040]

)
alil
=
o

)A
proul

[0041]

[0042]
[0043]

A
o
TR
o

el
™

I

Mo

- AldEelA, B

[e)

[0044]

)

o))

N
Ho

JelE5olA, &

*

4 7

E
=

[0045]

= oA

)

3}
=

2%, A2 Edss ¥

o))

N
Ho

Q. wolol A,

[0046]

Ho

2]

I
o
m
X
el

B

™

o
olo

~
Ho

)

i

A ZA,

A A

e

[0047]

Ado] MFws vepge, oluf

EE T

F A

B

O/

}

=@ 7e

[0048]

N

)

—_—
o

"
B

ol
"

0
wr

T
]

,_..wH
]
=
il
U

-7}k RNA

Z~(Dicer enzyme) 7] RNA (70), 1

=
K3

RNA ==} (40), °]

dsRNA

L

Bl gol Sl

(e]

a

_10_

=

Z-7}ek mdRNA (60), TholA]

Al
=

(50),

E

Ale]
(80), 18]3 Evh(blunt end)7} Y= siRNA (90)

gt o]52 2 FAld] et

=
ar



10-
2011-0071017

ol

=

=

=
E@zﬂ

3}

M=)

I~
R

S
pEE
ﬂm?#w W N o
7 o S T S — =
W%é% %m% ERATT
@E#UT.C‘_IIH Z‘.#Mu\ ﬂo?oﬁuﬂﬁm‘mlk
= X -5 ﬂlor JIMM 4_1r]#1kl
& = o B T REI S A oll?
L.o Eeﬁbf Mﬂ_ﬂxﬂﬂd o) M nmﬁﬂwﬂx oA A E e W
o Ao ™ W dy N z X R ) ] A
T g.e,# Oﬁﬁa]oT4H o =y i =
h .‘o|1 Ao%z o &u.ﬂzﬂ}@ﬂo% Ot‘l‘mﬂﬂmodl WL by
- B o 11#7% ]orc_o or%ﬂo UT.C‘EL_‘IPL&OLE ﬁh
§OWOE do ™ ﬂﬁﬂﬂnﬁ( 3 Hox%omomng oy
ﬂor ‘ml‘w _ﬁu [z —_— © HL ﬂl — Z‘.ﬁ Ovaﬂﬂﬂ —~ O# O#a
ﬂ;_.ﬂwr ei W xo“_oE7&0Ev ~ %0 _snﬂoﬂ &R U H
- = Trelx o o %ﬂuﬁﬂgff = o Lz
illwvi ENe e o X TR E)%]#%ﬂr L W é%]ao "
RIS B ar_ysmﬂﬂm,@é{ﬂ \%ﬁﬂxu e ) M o
== 3 i T o M B 2 A ﬂ51r1__/|o# 3 o)l = e _ - ) - =
B SR 5 o @E@ﬂ o P %Naﬂ%%% T T o w0 T ® % -
pa®d soas T T R TEET oy Eous S oF Mo E
o S X 1 *3 Ex T oy T WS X T X T L5 do R o e
F TR o T %0 w0 i = © 2 2 %0 X0 = N No = o <3 mhy o _ o =
A Qzﬁ ﬁlﬁ.iurum l.@rﬂmgwb;; = 5 W S ) 2 =
e ﬂ1a Wxgoarm}(% %@EETU T2 o| Eﬂﬂz.} e %
XV o ﬂctmﬂ S gi__oﬂl.o ﬂr.E Eeljl_ui roalles = T &o o g pa H._Mﬂdl.dr.
o %Emw _ﬁﬂmﬂ% B Eﬂr.@ W o % W ﬂ%%ﬂmf%ﬂ g & o ﬂﬂfxme ww T ﬂ%ﬂﬂ
% 8 o F - B oy o s o TR o Aoomk 4 = = A
Eor(or = 3 ]in_ W} <A o Mg i) N JJo kaﬁﬂ_ﬁ M ™ W R
= e ET.OS 5 B 9 Mo K| I P .ﬁQQO%o o il of o oW N Moo DN
EOﬁA]#zE L.%Hm ﬂaﬂvo# &oﬂﬂ iooM]QRAmH_A.L T o ohy izai% z Aﬂ_;oPL
@r%ﬂ% _QWV ?Zﬂiﬁﬂrzeé ﬂzo)eﬁero R o %o@Eﬂ T ﬂ__ﬂ‘ﬂ,_wf
@4;1 5 A)ovmzoﬂﬂr. E%Mu_z_/ﬁ 1 & - %Lam.fE - = AﬁJL
_uio | WL ]ct ol ﬂoH%] T = j 5ua w%_.oﬂ A i) oK X IL|£ l 70 1,Br| mmﬁ
P e Wrmmga 5D4%¢.ﬂr.io 3 = ﬂ%E B ot:ﬁ::mowﬂ oL.fo
o ;oumwﬂ o <V g0 ,Kﬂ@.lJ_ I mﬂduwvwdmnmﬁﬁlio @_]L Mw_la i:.oo#a ﬂ%mﬁ o Mf ,ﬂﬂudl
T U ﬂox mmmwrow%%&ﬂ ﬂgoq__ozoo > K = Eai . R %MME.
do J] P e i o 7%%@%4% _ﬂdxuzoﬂ%@ s o Lzﬁ%@ bl Po ®
ﬂm__ooﬂr ﬂmu%:u ﬂ,wxul‘m;%u%ﬂ lexzooibxﬁgﬁ = X 9 %‘_3731_&091.%1% Aﬂ%_s
aﬂ%ooog 7O EHEXELL_AHL,_OWH ﬂr.ioFﬂEu Eo = OJ:LAE ﬂudr K = ﬂm‘_mﬂ
i W a M ™ F 3 o 7 W o T ° M o T iw = 0o zaxd
BT g w R AT ) $ 7w = 2 =X B ] W
w9 o Y %Edr ,o,_m zoaT]ﬂHqﬁo %Eﬂr. 5 r,ﬂJ,memﬂ E?]MA Mo oE
iega i T B M%%%% ENEOHTAOAT o i %xaﬂga 0 zu}ﬂ%ﬂmi
%_niﬂ. B &@Esﬂ}EM al)bfiz mfdz = S T o g MoAE 2 o &
s By o P o go_k_ysﬁ7 TE S WS ol T 4 Qngﬂo_fz Sk R
,@a?mﬂw - W oﬁhﬂ%__ﬂ;e% &W@%mﬁwﬂo N > @Mozvi% W g 235 .
—_— .»‘l = ) —~ —_ e ) -
aom,xdrm_u%ﬂ?o %%%%%Mf% %mowlmﬂaé T E b e i;mﬂ%ﬁ %H}ﬂ mmﬁmujuu
Law> oinzst E;MWQ;@ 15 L3 Bifds AR PR
E%Q.Mﬁ uu.lww Mmﬂ%MwE@mMmEﬂr. ﬁﬂoﬁuﬁ%ﬂ% Lmﬂb: WEEOM gemﬂbeﬂ_ﬂwcaﬂ_ ﬂ%ﬂiﬁ?
_— H]HO_! —_ --— 1o KO — ;OH_ g k ‘_O‘I,l ‘IE_,A \)ULH
TETEn iyouf}uw Mﬂ@mm%%zﬁ R L g o by A e g LET:
:Q%Mmi ﬂrﬂ@ 7€€uﬂoLoﬂin§d|,§ aa_,% JEEO e A Lel %x H .1ﬂaaa«
.8 zh ® T o e XX sre 2l o o 3 ¥ pms w & X b m T w % o b7 S
].2% " (I xxc1ao1vﬁzVﬂi( © ﬂ7o ﬂgega qximai < 9 E&w.f%
odrK(zo . Ewura Eovov.l o Eﬂai )Eﬂr%.o#% eLo;_ K ) T .ﬂ.ga Hor EPiwoJ
=k L OI ,ﬂlmigeoﬁi wmmmuﬂ;o@j( e Ll L Bl R T oo BT
Eﬂﬂ_ﬂ 4)MMO_§E%WLMHNﬂWﬁ\ﬂr W7ﬂ w ® Hr%@iwo:% w N ANm?_EV
RS wo.lqﬁigui uaﬂ_x% o W S A .Jmoovgﬂ R RiﬂM
TSI mwa@mﬁmz E%ﬁf%.ﬂmgﬁﬂ - m:a,%omEAﬁmx o @(ﬂfufm
/I\p . ) T ﬂ< 4_ =
(61%% . 4%5@%% = & = M%%ﬁr ok M W o vuﬂwa
T T o IR of o w Lo, =) o T © s ~ Ia gy BK Ak f 2 N 2 aK
e ~ gai%ﬁ% 2w~ T3 ™ Miﬁuy 0 T
E%ﬁ@%ﬂ%ﬂ m¢ x?%ﬁrwr.ﬂri g = o Z M oy
o) N H 5 . .__io R 0 N o %0 Nm —_ T =K ] 2 = :.L, 70
W ON n Rwﬂ|0t o o %U_LH .‘NL N . oy =K X o] N
o) K] B oy E° m o) O oy N oo o o o
M K To hry = o Hl = 70 —_— x o
T ™ N i K x M ® g cﬁ
L ul W Ho = o ol NI o oF o W
B E]Eﬂ moﬂemﬂ o=
5 N dﬂms_ ,moaﬂ AnNﬂr.EE
EE JV!L.]MD L
ﬂHLME HEO l@M‘HlL
H.fq ﬂa‘mﬂm__/
Z..ml_/,NrL
No %

[0049]
[0051]
[0052]

11



10-2011-0071017

5

=

=

JH

e
[=)

,, o o
, i o o = &
1. = W
TR BELE owrE oFE oy % & A w2
BAwE TR T 24 wT 00 ) A 4 ) i
i -k LI EH  TE 2 i ) T P
EE AE ° ‘% ZL _U:E ﬁi ll Lf OME XE ﬂ ;OL ‘%l D% KX ﬂ mu m - «W Lm_l TO
(e ol PN £ o B "o o Mo = = 0 N L . . o W m,#
S B - wooem =N S pwe X N % il
2 - wZod=zzw | oW R Yo 2 1 ® B P LY
2 T wE R EE N Ui W, T oA . T & ; A 03
CHE o ) — i = = ol g X = 1 ) i~ o i LR B N %u
ol o LI R TS oy e L Lm z e F oy MoK g d g =
ol i N oo Ji ) — o2 - B — e SeC o —_ 2 :
mw mu oF o T o Zr me w = o= my R A 2 MM y 2 . ° mﬁ o mo . o uy HM
% = B oo N e O OB = o= 2 g w i 7 do B ;i T
S moge SEBEREY NT CR DA G T b GO ) R
o NS T b XS =B ma = 3 L T
o R P N o= - 7 W = o 2 . % . [ oF T o J)] I
s g T HpEZIFE 0T pYIx S T T A SRS T -
o =) 14 m ol —_ o 2 f ﬂro == I )
4% w sL,X %% TT TEN PRET Py ow oE e T A s TR
= M o Bm G B o PLUTT g FE op wp ol - pE T do O o B oﬁ Cll=s
" To T AN ati Sl = ~ Mz o > ot .
PR FeodzAzoal BETE RFrL YT % 1T TR fdE ow TR
o) X _rww = N B = Jo I gy T O o N po © No o om0 o — 4 Nd )
s oF w%imwwa & T N o o= &%ﬂ&ﬁﬂ i Sw oy T =) ) - oy
U om v o Nm o} = = = A R = O NITICE Y o e - AT J B
=i ) S e o X o T X o= o iy S e B N Hu © o ilial
b Mo ™ M“ s & af o 2 kS S B4 0 wH B R Ea- i = W
S - o= T o T o = G GO
e ﬂmﬁmﬁﬂ_iwﬁw R phca 3¢ 7 L g ST o Ty
(g B _ _ ) R NR_m  BELT N B g - & ©w E = : - B
T W W o - - _MM W = wm & M R = _m_ mw T oﬂ nm mﬂ - T g o % do do % 3 Xfn ),
ST %u%anﬂw%ﬁ% uwﬂoﬂ TEX . S HE oz G e E Mo 5w cONE
= P b Lo Tamr T o 4 mo mp B PEmY ow . % g = o 3 0 - o
Py T ohsiTEiiz uiil Sudy rios mEze=rI &z L <F
Fy T oowm e N ) Td gwT T . T g oo By R o p
s E S 2y Al = T W om U AT do P . o G e yoo P E
" ! X = 3 : ™~ T T N N 53 — s 3 I
i o i . M TETE & T g e Mo B o W om R wﬂ % o ol = & o oy mﬁ_ i
- b} v S = ° X —_— _, 0 0 o= wo_
B xombg.wa@m%.w Ux EMzige mw,2 ZE A g e e T owma W 5ok
s oM oE G oo B oE X Mo 2o o) o N B E o T oo W AR N 70 N T
NT= S B = = 2 om ) n ks = B W go oo oo . frusel = oy o) = N T moo- B K o o
R R R R BW — o T z 3 3 ° o Lot w A B
NG %ﬂﬂ?wﬂ_ xR L uLum,R%ﬁﬂrﬂno LTI ;X T I E = ol :
< g E A = & P R e Ve R B2 T Low X gwm bwE X ! g
B = 2 wmo @ﬂr.uu)% Mﬂ ] W_L%J Ro fo T & L:zﬂﬁ? . umw W R do M ks W T oAy W T o
oy N . = o oy o) = = W= i . ) i -y I S
Y ORE &y W IR B TR = Zo oo i N I T2l g o il
oy N ERpe PT X WO T W dq L T A X w
i ) o o Mo B = @ ~ 1 N o I MR gy o X N e W oo T do e R =
Wzrm o @ﬁﬂgm_x %%AT U 1 HH*% mﬂme% T H ow %At W wo = %%% &U TE O
T ¥ o WS T B T E T T T b = dgom _ T . oW % T do = T T L s
OWH cé T , —~ = -~ = OT ° d me EE i \I‘H e ~ = il E#E e OME ‘;AI o &o HT ‘HE Z._D ‘WE = 0
$pER YEEZEEsZ iTE BN Brei o v S B o B @ E
_ R T . S~ o Nr = ™ S ~ - Y o "o o
ce FePiEivEaodnioIad Tiriziiziifiiisiied
T LT REbe g TR g U E W T
S PR b 4 oy T B oh
P T PEEE L R ey R ewE 4
HHW LT W FLEAT BhR mowb
TR PR T AN LG

[0054]
[0055]
[0056]
[0057]
[0058]
[0059]
[0060]
[0061]
[0062]
[0063]
[0064]
[0065]
[0066]
[0067]
[0068]
[0069]
[0070]

-12 -



10-2011-0071017

5

=

=

H

e
[=)

o nE
= At gnd g
44

2

ZA

A

TEE 24

[0071]

oy R
o Mo %o = o
W %ﬂmwoﬂn {4
o e = T ol
o M %ﬂ%ﬁwﬂ ey o s
0 1r4udﬂ ok B ol
2 5 oE e S - 2T wu EX
= o X o ) = eI figs .
©3 Eifsh si 3% Lics TER LR ILENE
o ~ ~~ ~ UJ ) L‘_I N _E -
o rEhe m m B il TrE e 5 d =
Px F S e E%%ﬂuﬁ Dz e ) fe *E T T
Mo Eopg XX BE LT E o B T o = W TpELw
T = = o= X - on W BN Ry A= P (- X Y e a3 X g o i o o °
o e do md do Bl oo i S XL sy <5 = A
e . W R ww I %MM@@ e oW W W 5 _ EE -
B i ST i o 2 o w0 2k % PIR) e gE P T R
Er Ly TPy Ly ~iETL E ca taTET 2 dw 23 s BrEEl
W%@ T%WfAﬂ_ox MM 7 E@EMM %zﬁﬁ 2w B X = a3 r ﬂi_mmwﬂmﬁ
o) AT : x N ! o g © o o = = B rr
ML L e 4dIPC RO T L Pg T tyza,
J|\_Ir0\‘| I 0 —_— n} J|EH =~ oj e
IER L 7% ds j.;;%;éfleg o s IPE
P fzwrm?% X W nN %i?wm_w TR WO A Mﬁw % X w N Lur.aﬂwvﬁ_&
0
Lo BT g B S oo e E I D I Z" ® q 2T £y
STz FTL el v 3T 1qw:jia Sz il = Rdgto
_w Ko ) ol s do . oy = ° R gy oF T W S = T Moz g i
%O [ s ) i) oy B ° 5 W - o)) To N R B o = oy
5 - = e et = ° M T E o o = %O o — =
wjr MWMLOF Eﬂuﬂrﬂcﬂ.oo uﬁﬂM ﬁwL ‘__.mw n.__/_uc._o B _Motu‘mﬂga ﬂoﬂhéo Wﬂml eﬁ JXINI# m.rh w o ﬁol =K MAZnQ_meE—o
o L.o]ﬂ oy P Ho 7= L] 70 — o .- X — w HoO
%%ﬂb_sﬂa%ﬁ.% X aQ}W@wﬂ.ﬂw I 7o s M El Z @;Dﬂow%
T4 Pﬂ%ﬂuﬁﬁr Ho% oy < E,%%u EE T o - Mo mam7 & =o H] ,ﬂmEE
L BT %Mo = T S METw I LW o g o T
ﬂﬁﬂﬁﬂ@rz rom W mimﬂ%ﬂiﬂ1 @rﬂm_z @ 78 %Mﬂ% e
1545@ﬂﬂr1ﬁ ¥ o A o iy 3 B o w TS T © & A o g %M,ﬂr%m.
X B 5 _wix EL Y = W o X = z%ﬂ ) ~ ]OM] - P < N £
T oﬁ@omx%m; e o #ﬂxl; LS § " 5 T B S S oz 5
v D T3 o wjr = B o ) K S x° k)
Jaf T g A 2 A Mo iy R d o= M & EA= w o, 2w
e %M Trew LW a @y PHE Zey ! zwe Yoo 3 £ R T o
T u]ﬂ.m o inml g.ooior_}ﬁv]; \4]}], Sy & To B oG o N
w R AN 2] ToR X™ = i ZE‘W = ~ wm T =W X Jl 0 T
Hﬂa X __ﬁ T 2 § 2 zw By o _%E N mﬁ o i % Ewe B %_: Mg i 3 TS 7 S h L% 7o 1 o )
T 5 ﬂwmaammﬁ e il Maﬂwo#h__ﬂ =TT mw%% NI = R~ = g s M%%m&
om T oo X Ty X O & T 052 0 = : hx 3
pi:mafi{i T T INEE Shn TpEE il 1 g T
W UW,u!_,oL7dm :.LLE ﬂ‘.ro 0P B HEQIZ,# \WOMPO ali F W n o= o) ‘E|S
.%?ﬂﬂ%?#@zﬂ? ™ OZQLA?@AT% eI Z ﬁwmwﬂr_.zm o ﬂ%a%mm
— L . - I~ imy e .
w v lolx%wfga el iy up A W oo - Mzms ™ X . 7 > =2 i idr1pmﬁ
oo ﬂ%éﬂr o= - T o= ] CRCR = S = Mo o m T o ®
2 LT 2w fo TN T T =T i 2 o A Lz2” n 8 o S
o T il wop o = _d M %ﬂ,z@loﬂsﬁoﬁc % & mx3SE
3 B ) ,2,2 S T = s = E XX ﬂﬂgaﬂl ajo z,#ﬂx__o 5 RO B o & oW/A.mmq
R uah R T 4%1@52 S TagT A @ o ER_sia
S E&ogozeﬂl il .Zﬂ]__/lﬂr. ooorov_ﬂﬁ T T - mﬂgew: = O] — o o i QM%M%
o m M T oo 2 o B e do T 7 B X do R T B do S X &
K R~ R T o ﬂo]ﬁ i) 2] ol M‘mum_wo o) U = =R xE - . ﬂ.%MnﬂAIEﬂAI
P 0 =g 2 T NE By oMy F T RN oo
- = oo B Ho "0 o) N do ¥ 3 3 B ° Mo do Moo=
X il G B oy M S TS M X W d
S _ o B al ay = S XO = oo
S = o U oo R o 3 - B o) = o
S o = 4m e B8 oA g o
m S ' oy & A- Mm S W T N o 3r CUlnY
S, 5 < 2m A w T % v
mL S S o
g, 5 % W
=3 S =
S S =)
=) 8 = S o
=3 x X 3
g g 8
= S

- 13-

23 Al

3}

oA,

2

=A

hvA



10-2011-0071017

ol

=

=

H
$871(420) 258 A A%

)
=)

=
ZA

3L

SEREE!

=

=

ZAE(460)2> A 871(440)

[0084]

w W m o o)) TR H - WY AEE T TR o oF T W U o ah Iy o oy or W oX
MR oW W o o METE oW o & R TF W my oy HR N
T — W} w I B N = g B W P T — W o %R M ox R
o Nk AP oI s X NSO O oy 2 & IS ERT . oy T
2 B poeTa o gT g T OEW PRI AR KR B X
K g U - P S Sl o T B W " O TR Moe o ”
o - = o o 80 do L =% 2 Ay W) — Ao MR %o Yo 75 T { =0T o
5 Al B T R RN T A 7 % ooy W Mo T = o
T S X FTED L g S o Uy b X o P WP Ry oW Ty
B BHT oYY dswyT cw ey, g WEORA R
4 ) ﬂATM AT - ume% o W %&m%wﬁwﬁ%a A%Mmum
= T a = olJ o _ . X ® - oooF X L 2K o if
W T Wyaj. anEuMmﬂ zﬂﬁﬁﬂeﬂuﬁ% il T W= T ]JHEAOAO%MT BN
o . Mo 2 [ © iE o= o L W WE % Mo s
o5 o}/ uumo#aj 7DHWLm_| T .riﬂl\m/ iﬂlq A E_ﬂ Ho atﬂm : ,A‘u_.o,A - MWMO tho‘yum
e Tet malaq o PERE T 2oyl A R I
W F ey TmEL L TN TR ER magpu T D m e w " N g P
I o N e Wy o) e BT HE R 2 E ™5 X Mo | =) Wy AR J oo T e X gy oo
b odEE MMJ;M T Ay +g iz L C R W ﬂwﬁmgegcﬂﬂ cﬂ%%w
rROT R ~ o ¥ 57 T T oo F o= A o gy
s TE® e TR PELoR kA g BHME vEsonIF wddy
Mo = = = ) ~ X H ® [ SIS I oy 3 e
W gL ﬁumo I T oW T T T MW o 4
wl = R G S = P R A g W o T T oW P W R T %
<] ,mmwée o o Wwbtkﬂu ﬁbtlo <0 e Eaﬂ%ﬂt do 4 oF ~ o Ul %l o &WWWTHO Ur T w5 oo
W WW% %uﬁ% %wuyw%? @EM%% - No o X OF T RSP @udﬂ%%wu_i auimﬁ
) o O == o} 70 T b, ~ o oR g — Ho
- ETIE- STN PR R TR W ogw® TELE pEgmg T ETsag Y H w5
T M o o Exqop% N Mmool @ mME s 2Ry W Ee ) Tk TR
ERaT2zE zizugogp,f 4 3RIRE. EOER ELNFrigesis
2 DT Bwg MIUW P o ewo T gl owmB  Tak¥ Tele w, wrla
i} o %or _‘aoﬂmm NI@&MME Ao mdlﬁ_mmw Eis Mwﬂm_mau ﬁu_umx X ﬂmﬂﬁ,ﬂnﬁﬁw M_HAHHO E?MATﬂN ”AM%
o Do o T o~ T e & W] X ™ o W N g I Ry
W oTED ESH Fekip breny 5 Fmpd gz BTaT THTEeL. mhTo
T ¥0p Baw Tuzws $A4-EE v 3w TUF L0zF dgzazof ol Zo
2 ﬁwﬁﬂw E%Hm ME%%AO Eo%&% il @%,z”o g daTr MW%%MMH M%ME
o= T 9 ot . . . To o) P ~ T T —
BRI E mAEe e Y gRwL 7 MgEoasn TT 4 WTE ggy PP
4 -l Tepx SelTI 2vetE B 2TE FTE TTRT oeiREd aNel
— ) —_— X — my T — X J o 0
~ umE LHH M ™ T A BﬂEWE]aULH OOt %0 W - o %a Zﬂ_; 5 ol Wo i MI el B R Bo T - o_uu m_ﬁ%iﬁﬂ
do N BB q W oa T oma g on 9 G T WA B P LT Ay R
R = o ol %uw%ﬂuﬁ I 7o %ﬁ =% Ao Car W o R A @Eﬁ o e anw”ﬂo
NoRET e %601.T 0oy H g o g g S Ju,ﬂa.7 Mo o g R
Wl T [z ~ - sy — -
A - oo W < mqﬁ wp B o Lnr_ o E% EKOUAT ol cj o % ym . W %H H%%ﬂi i mo T ATH
9 o T T o
Bogw® dynE ﬂ%p;fﬁ N A L T S R NGO S P T G
e %%EA g Eﬂwr. N TR o ,imqge T M i,% oy
- X I e N I e et oo Tl By TR RO W BT U w S 0 T
e A B B A B T B TP L B L T B o
of % wo e wT Iy e EET o Py ow e eE°® o d ey e
R AN e 'O R e XMW R N R T N HHW TE KA Wb B ORK W oF KX O OB UE RO
= o) = % > = = = = -
o o] o o o [N [N (o) (o) (o)
(= (= (= (= (= (= (= (= (= (=
S, S, S, S, S S S, S, S, S,

_14_



10-2011-0071017

5

=

-

H

)
[=}

CLey
= o o R T
XEMW MEWL‘OIT “w
) o S ol = oy
=T SET: A TS
NOWE ﬂ/lMdlw . T I ‘_,./ﬂmmﬁl
2| P g = SR
s - o o R 8 =5 Mo B Moz
F FITE . = R Wy " et
PG L ® T . ol o om e =) 3
Y N A =~ ; W P %o Fl 5 by W H H oy
w7 do o 10 =W B o 2Ry { g T ™ S
ol qlio ) X I BiH] o o B F L.o_/ - Mo = T oD
o7 oy so O T {+ 9 oy 2o L <0 A o r X o o
2SI 9 ‘lﬂAIXA Z-# % o#odlt‘.* & 5o S o I rdl 1 _;Ioﬂ‘;h ATL
3 o = o = o qro% A ~ =3 R o ) OB R
nE Ers i LTy TTOE S HE X g nE =3 5
g ATH@;_ N = _fﬂaw 0o =z W bl W%ﬂw HECH V?mrp
s @géz oM 2o T T ST D =% i X
~ o 2o B I %Jale T go 0N = ooar P B = w2
% T LA Toom oy - oo o ~ »o Rz oo 2 ° Tz LR
s oy = 42 gy ® o ™ " o oy MA TR 8~ = =
S o o) = — ol w X -~ ol o | B ~ . < = —) =r = Hn !
R o . T - .ﬂuhA 1 oro - PR T - T K ﬂ_Eu, T A T oA S _,Tﬂﬂo
%0 5 - o o1 o X B oo N = T (- Ao z 3N
O v CL - o Mo g o o % U m VR T s X N
— ol IE ” — s _ — . . = R .ﬂoou
TS - *Og ww O o Exh ~ % T %= < R i owE AL
9 RIS S 8 £ o Uy oo Mo Mo o hy I 5 R
A wA&M Lo g ﬂﬂﬁ g & P ° y H %u%ﬂwr AU ?u.mmz
wE C W 4 ~ o 5] o oo © ~ o< 3 = = - o} ol Ko £ al ] =~ W i
) R TIC Moo T ~ M O 3 3 Al oy all o 5 W e i
H; 1:‘_ _W =3 OE < Nro EM ) ‘w _ )] K .I,_ o = za L /AIT\ o o Py Drﬁ WG Wﬁ > ‘;b ﬂem = =
o 7 m%E%AT L ogP S Xy - JAMmﬂ 5 gﬂ o 5 aadr.ﬂ;o z s ° . 1 X
e o, a8 N oA KK = o T - 3 _1\@ =5 5 i
;POE ﬂmommaumm m _ﬁﬂ % %MEW u%oﬂa%%u H] - H% (mdr. W%ﬂao uw@ﬁm %Mw%
g o T VY N do o T ) Tz " T o s w o nN - E3 o =
BT o oF = W | wm m@ = mr = = o_wo ~— oF o) q X0 - M BT w% e do 1l 0 o o)) Mo
dbo =y 5 N B o b =) = g 3 . T = L WE w B oo _ &
o o) © o o & Nux iy o = B nowoT ™ 5o s e B = i ar X A o)
o W 4T 5 I ) T IR g 5% 7 o G = e
O“TU s — =] A&l .HL ° ~ ~o 7O —~ S.L . — OM >l hy T W‘* - — = .
0 ol (T oF = = E.HOW o o ﬂ];o; B XX o 2 H ] o o) S = = I ) M X © o
ﬂﬂa EL.‘;L T3 e — 1roq.1mE U 2 ) =0 AR = N N o T t‘_\).ri = oor eﬂﬂ
X ,A;o‘_lr . = o Lo XO U 1 7_|ﬂr£oov 5 X9 oy wﬁ‘o| et u€7wm,|xl M = 30,&0]
- | & - I o = mn o oy 22 No — o2 Gy SR R o 7 5 e w TR X
il W W gy ﬂ NS £ ol WS N o i do o X X G Mol qma M D 5 N# o = W ul W - e E o
<o ,%aa%?ﬂwu M i ol T o & e e hEH R mﬂw:_.ﬁrﬂu_ R ,F_i,zﬁ
- o 0 — lap | . _—
== H,%H%w I Jz._w = =% ARy - | ow miw% o= T ﬂwmaﬁ%% ._mw%w@r Al 3
) cﬂwmﬂ%ﬁ §oEE w2 i %ow,ﬂﬂhwb vEL T %Eﬂ%% LZFE%OMWTMWJW
- Y T N AR "X = _ 9 o = p
o oo e L o WS S om L wa e O - » 0 =7 o EgsAT HE
A F L0 s 2Egc e SEIAY ZRItEL Siiiz iiil ey
= 0 .0 o = = ~ - = o - o0 T i [ <
gL TELAE D 5% gy0 Piorzz it TS ML igss bofg
T AT ardr.:m_mge ol mﬂev = 2 %% R ogog. L K G EHM Eaa K| ,J7|&Ao mEﬁ &koomﬂ
TR R 4 v uE =+ 3 T % o4 B gz 5 MR o P o B oo W
Raw 5% | T a5 I L 5™ 5o W e X %%ﬂlﬂg& i
5 T Ho o »E o = 9 o 5 5 | ! TR Ao ) T ~ 0o i e |
D x ok o e Z N oo vl N w8 Lo wE=
u.t%oE ],LATW ~ " A X T T T & X -
- o | T o_wo;o‘_1r 2 o dd U T X cul ﬂaﬂuaﬁ,zwﬁe ﬂma/wmﬂ mmmﬂ_b,ze
& JJo = ~ — R I o) o Eal(wr T W Nlo
S T = B B ol R B e o
[ g 2 = Ao o T o mmi 20T S ,ﬂur%o 1&%%
S, 2 % = wo 5 R T Wl ﬂuqﬁo LAI73\) M = N
s & & - S w;f:ﬂa ® oA S S o
= S - = Mo <] AT% oo do Mo T -
= S §5 % ® T WX T W e T
= 2 8 = ) NG
[ =2 S 9
S, = —
=3 S
2 z
S

- 15 -

i/\ﬂ iO]] /ﬂ

3L

7.47F H=



= ZEAX

o

10-2011-0071017

=k
pHe} %

=

=
=il
=

7ol <]

h=
at,

=]

1

oflel &=

L vl EE Ao R HAA Fo dojubd,
0

BERES

15C WA ok 37C, T oF 22T WA °F 35C9Y
20% (v/v) ©]

ok

L8 m ENelow SAA7] el Poju], el
l

o A vl

2

2 A

A

o)

[0109]
[0110]
[0111]
[0112]
[0113]
[0114]

A

[e]
=

bome

15% (v/v) ©]3]

ok
o

‘_
T

ok
2}

o BuE

o

ofo

B o8 A wGohE 2

5+

=]

A 7871 (500) 2

=

=
=

(502)

&l

3]

4
oz A
H 2L

=

BAE EZJA
=

w}-g]

3}

=
ul
=

Eal
FuaEs o

2 A

A

F 5% (v/v) o]sl=

L
o

T

ZAE(460) 3 2
7] (520)°l =¥t}

oA, Fli

b

=

=
=]

T A<l
A8

o]

1=}
-
ju
a

10% (v/v) ©]

]
el
HEﬂ

o

[0115]
[0116]
[0117]
[0118]

23]

23]

w
=)
0

X
0

o
in
il

ke
I

p.
lo

H

=

ol

E

|5 Al
7HA

L

E
2 FrAgozA 7]

A
shy,

=

[e)

ozt 51 AEofatel ofs)

]

e

7} gle]

3|

S
h=

L

s B

7]_ o

3|

Z
h=

FAA AL, webe 2= F=7F
—16 -

kA
Rl

e
=i
B

o]

Al
=

3k

[e)

Q.

°|-8

=

A AsFa, 18)ar

(506)

=

=

3H X
H M

A 4L871(520) Z2E wA)

A

A

(550) # T},

ol

=
=

dumzlor o3& (530)L F7] &w)

H- 84 S

As,

Hj

[0119]
[0120]
[0121]

[0122]



10-2011-0071017

5

=

=

JH

e

(permeate) & ¥, AAE wf FAHAc}.

P A ok, §7)

o

2%

o=

S|

o
w

)
—_—

[0123]

~
el
BN
—_—
o

Al Eell A,

4

E
=

[0124]

)

2}

Sl

[e)

=
K3

_%]_,

b, Cohe F7b AAEEWA olstsh, aem

0

A A

=

=

71 &

)

7

3l

3]

SaL, ofofA Ag-ofatel] 9

o

"
o
ﬂ...vl

0|
=
T
iy
)

E]E
t,

o

5t

0

60% ©17,

Microfiltration
T
, IEE 97% o], = 98%

)

=i
=

3, = oF 110 nm ©]

Fo) 2

o

[¢)
FHA} oF 4% VW, v

3F, =¥ °F 160 nm ©]

o)
S

A

120 nm ©]

, EE 96% ©]
ok
-

bome

A}
F, == 9F 70 nm ©]

o

1, T oF 180 nm ©]

[<)

[s}
F70% WA F 99%, W= <k 80% WA eF 99%, i <k 90%

HEL Munir Cheryan, Ultrafiltration

, X 95% o]

A}

3, = 9F 80 nm 9]

3, T oF 130 nm ©]
3]

Mark C. Porter, Handbook of Industrial Membrane Technology (Noyes
[s}

3F, X 9F 200 nm ©]

[<)

p

L

o
. BEE 0% ©l

A}
99% o]A}, T 7|E A o7 100%C}.
F, = 9F 140 nm ©]
F, == ¢F 90 nm 9]

o

1, T oF 250 nm ©]
[e)

150 nm ©]
= 9F 100 nm 9]

2]

186-87l| A1 A

Handbook (1998)°l A A|-&E T},

2 A9

F (Encapsulation)
[s}

ST
X

p

A2 Z7]= 9F 50 nm WA F 500 nm, == °F 60 nm WA 2F 400 nm, F= 2F 70 nm WA °F 300 nm,

T= 9k 70 nm WA 9F 200 nm, EE= 9F 70 nm WA] oF 160 nm, EE= 2F 80 nm WA °F 160 nmo]

o}

T=
300 nm ©]
ok

=
=
I=]

)

ST
X

T 70% ©)’d, EE 80% ©l

1990), pp.
EES AR
)

o] Ak

ok

-

[0125]
[0126]
[0127]
[0128]
[0129]
[0130]
[0131]
[0132]

o))
N
&

~NH
23

X
B

WA oF 99%, T oF 95% UlA] oF 99%°] WY &

2H o= 10099 4 Ut

[0133]

=K

=K

o

[0134]

AE

H

]
g

X

1249

X

BN
—_—
o
ToR
o

o

=K

=K
<

!

X

—_

0
"

o
o
S

R
zel

)A
proul

;o_l

all

=K

[0135]

1

B

o))
fyl
i~

X

—_

0
"

o

ol
Ho

o

il

oA

+ 7HA]

pud

o] ¥

(e}

aw

Kil=s

[0136]

oo

_17_

st

[<)

R

3



10-2011-0071017

5

=

=

H

e
=)

[0137]

=K

R

o

Ho

wp

7

[0138]

A e mol T

[e)

e

il

oL

wul
=

e =

ol
=

ey

B
L

el A, 3hE
& AA

3L
s Y

a5 =
|9 g

[0139]
[0140]

vA

B
BN
i
B
=

!

X

[0141]

sh2 AA A4

1EF oAl

7

7K
R

[0142]

Ho

=K

o] AAE F

N
o)
2

gt

oA,

ijl

=

03

o+

0!

ox

¢
oy
Pt
oy

ol
!

T

X

)
oF
o))
oy

0

X

=K

[0143]

]

10 "]ke] RNAI-H-5=A4 &3

L

TC

P B

15 mxke]

o

L.

A=

[0144]

Nd
iy

ol
"

=

ol

A 9

U=

T w4

Al

=
=

3 A

|BEAZ o]&H= &

=

o))

[0145]

A E

= 3

2
N
1)

H

- U

)

NEENA RNA FEAE A

o)}

[0146]
[0147]

Ho

K

ol
el

il

TR
e

e

[0148]

o

12 "5, =& 10

L

s B

15 u] 1:}, nod

L
o

2 248 AA

|

Al
pul

i

E]

18

o
pil

L
T

gAe] a3t

5}
=

[0149]

[0150] Q)
gto =M

[0151]
[0152]

¢

0

ToH
!

il

—_
o

_ ==

k)

_18_

[0153]



TC

9,00071
T Fol=

_
=

P

T

10-2011-0071017

5

=G 50078 o)A,

=

=

=

8,00071 o]’

H

e
=)

1™, MV 3781.2 (

L
TC =
3

6

SRR
1.26x10 nm ©

6,0007) o]A XEi= 7,0007) o]+
ah

]

&
Tl

o]%

o

i=]

4074

S

2~
R

9} MW 13,500 (

ey

Aol A, NP7} 2, FE7F 1 g/ee, YA &40

e

L
o

7HA

=

=

T

3h)

[e)

&
Tl

= 1,00071 o]4F, HE= 5,0007] o]4,
]

[0154]

-9

T oo Ll o Ne B [ R e = KL ER o T g Ea Ea
T o 2 m CaNEY T = Lo B, = - -
ki o i 5o = oy oo 3T o o AR T S E o of) of)
< W el o e T S e ~ o ol =X S g 2 il o
U = o 1_ i o o do W o oo R D ™ sl o o~ 0 0
B A _ P — WEON o) © ~ o
X ‘Dr EE EL ﬂWA M_l N 0 DT.C 1ur | ‘Wo .lmE o < % Lom;l Lf - » Lom;l 0 0
= 0 = 1 o \ - Mo r 5 o
° mM n c T o oar o= e No . & HM K _oH ) of TK TK
L Boe R WE ZF= Ex oy E Xpdag S RN g K
TN TR X & o o o 53 al .y © o = ey o~ o~
=) oI o) 3 et ny Lt — OE = — - — B ny E.E DT.C
. A e L o% A -
cOr e o M L I B 0 © o 2 - _ ]
) z el o il ey T A A P ox e oy = o W OE T g o = =
o w o) A &l =3 Hp HAH O ) w w aal o m.m o N Qo S . = =
%Wﬂmw G+ o Lo%cv Ca _@rmeﬁ%?ﬂd]o = ey BT L L
B R R R o ® 8 W e TR - ulr woa MR E - -
oW A LAl P, Moy o H ; ;
—_ N T
TTonE M =z PT oeTa S um o T o=Hae e 2 o®
P A ) Al ‘WE N = "R o O 5] T T
— T N ) w [N o o < ﬂ_EJI %M%Amm o = .o % &
M= g H o " B 3% woN B B E E o T — =8
o B ooy s E w" o = s VLA : A go o3 oy iy
) mzu o o =) = ) YT E T S &3 0 2B D mMﬂr. mMﬂr
= = = = M =
WM1WLMA NS *E ¥ T g g E c Wmum %ﬂ + B AP
2 T oji Lf Jj sy ﬂ b~ - e s o=
KN R oy ©OS MM,%M QM E.o#m_]#_olﬂ@mmq% W ﬂm&wﬁ\wﬁ wﬂﬂ% %Wv %Wv
= ™ T w T = X T o= = X X
i Mo = N = W= PR T o XX & W o 0 ® i
I < X = A o - RO b o= o aigs I o W T
X N+ = E N K= FR =) N Moy Mo ey Al
o B % SIS o Mo o g T R = NN T dr o % T
CR = 5 = __ o ¥ . T T
oS % e = o W o o M o W XWX T oo e I WP oop W
SRR M ol S x ™ gy N M.mﬂdrﬂﬂr 2 w0 T 2 2z
S wE % Wz Tgdi_ _=iTc S TFggFu XD XY
& 7. I~ an ~
= o 2o TF Ty . Too CEdeaX BBl oo T R X
_ _ = = a | | 9 N ® o1 R oo
cd L o TH Ty FTyptiyife f O RI=C 5 C Se e
[Zaamy o= T [CECY 3 et o = % X o . 0 . R
E = &2 i pud B o W= 2. 5o i S o S oK ok
1 o ut — ok o — ) 0 5]
R T AN < e o B . AR S M
o o P i = A B TR EER " o wr W B oxor < <
5& W F LI £ o o S W % % H o o
2T o = = R s ™ oF N o T = ) o) X olo olo
= = X I = = Nd o U WoH T T o J,mL of I N A o (L
= & o3 T o)) = o oy Th W o X AL oo o ps o) o))
il T of iy Xo— X X W | R oW o X% o = o = = X g 8 9 o
= ° U = 2 Y ° S ol " = £ Mo m 0o R gy~ O E —g S mo W mo U
= ATEON v -g o 0 DT.; < B X = B — B t o o ot (=] —_ —_ HE
X o w0 o X o e — N 0 T P E o 8L =X =X o
Q Mn 2 ok BO ot B %o T R = | Nlo oy K] o Vo =8 = X ot
S 2T S ™ N = B o Rm T m % WO S EQa BT W WM
= O = C R i o S A oy S®T o R iii~a n o
e g o T 5 T R o T W TN om B M o T X T3
m_mo = ° — OI . = © HT ﬁ_ = = vi = R O_HE _— oy N ) " W ﬂ_1m _— OI _— OI ﬁ_
mn % o ot - oy £ T 2wy o N A ) W X T s R TS i ) 5 o
R Trg DT Ty BEXa®mT VT o8 WS wdf - 528 By By o
o TR 5= T TERT =% - ® 4 T P o T T O
T or m o X OB WAL BaL TN ET TR mE Ay o0 88X T ORI OE
X 1Wl ‘m_-‘._ EE | EE — OT — 0 E‘.ﬂ — < A
o — e N 22 - s — pjp go ~n e < — B L9 - w E o = B o T+ e —
ot X @ o M M W N = N ] o 1X_I =3 4 o) M_ﬂl el oo S Zmoer n i} H_ﬂl
O T = I - T e U GO B e 7o o BN - L -
F T o WN IR ONMFERX THY PEREEFIT PR N PE oM ES WKH FT PT o
) ~ o0’ o S = N ' < ' <)
e 0 “ 2 T = % < T £ g
s = =) =) =) s = =) =) =) =) =)

_19_



10-2011-0071017

5

=

=

=

ste] . Ywnlg m7)9 gx=

5

1
|

o A%

}

A
jul

il

3
o

I

/\-E,_O

d

E=

)

. .
o o

[0167]

o)

¢
ot

0

um,o

i

i

o

x
%

um,o

cul

Ay

£y

wr

2 2008 11€ 19¥9] A=H wv=

AE=E

i

*

[0168]

S ol

°©

g]

ey

61/116,2589 4 A% 1
olo A, FE]

[0169]
[0170]

[0171]

Al o

fol &

5]

o Mol o] &

3L
s Y

s

[0172]

23]

B

ol

7A
il
v
)

el
T

o

x
%

[0173]

A7F-2l

s
1.

[€)

¢

B
nze)

um.o
i

[0174]

370, 478, 570, == 670

[0175]

ol

X
um,o

=
9

K

kA 7

+ol

1

St of

°©

bol, e =sk

°©

1
H

k<)

HEl= o 2

[0176]
[0177]

ot

o

=K

[0178]

SN EERE

L
o

Al7]

1
H

@6

A E

3}

3|

57

A=

o

L.

iz

[0179]

o]

¢

B

;OD
B

o

[0180]

B

i

o

[0181]

[0182]
[0183]

i

[0184]

B

718l AgA7E 2

i)

2]
i

kgl

(heterobifunctional)

o] oA,

ey

e

L
o

714

o
==

& 7]

_20_

[0185]



10-2011-0071017

ol

=

=

M

e
=)

[0186]

Jjo
) ka o
5 52
za ol — _ R —
S i ° Ak >
e - o % " o 5 =0
ToR ﬂﬂ my | I3 E.E Eo Lf _DL 0 E.E =
| . e o L =0 & N H 2 s
g ~ =0y ~ W B
R X A 5 B ¥ T o azE o or 3
i ol o5 o o X ~ o o - = o1 o N o =) .
~ — A W ot © 9 14 o o 0 9o )
N 0 I~ ) — o ° EO o O.f —_ Z.O < TL ‘D| —_ m _ni ~
™ o Ak o ) N ford (- X0 B3 = 1 < o WP pro!
00 i1 oo N ° : ) < T A R o B
e il < = G - : iy o~ o wFox 0 o ) i o P §
o cl W R W » ny 0% s o OF o L = A A o))
) N Wy oz ~ ﬂ” o ©
o = = fal I X0 — oR — ~ Ao = N o %O ! )
Jlo N R B ) X0 ~ e o A w2 w o & ) B o F N vl
2 " — W = = X - + N {F i - P & T g e M = G
»p wY 4 o X ° G ww e ok b % R 9
J —_ 0 il 0
ol o MW i _ o N o il £3 o _ i =% <0 o o o N N
w D T mur = Zo oo _ o= X o e G| a5 e o a el Ny o T o
ot B 5 W m 3 ; 7 % o = 3 o H S G+ = ] mm o Jo
T ok k ) : 3 ot — A .
EouEos e o pwo C = T @ TS maTE T & Rywx B -
s % DI g O W ) 0 ] T W E
2 g # N E A R SRR I W T
= _ . 7o = _ . 2 : ! gl B ~ -
ToFa ¢ T 2 ° fo 2 x_%uwmaw? 5 w T AE G W o o o b8
= = W " T £ B2 T I CO Tw kw0 il ) N w XX o %
T Iwm Toagm & EN I R 14&%1? gl a;rﬂ@m @ ==& +
~ ‘Ec ‘Eu ﬁ_ = ‘_@r‘_ ‘m:_A o \Iﬂlml ‘w on _ QE _zT = QE sy bo _zT H;é = n.Alw_ OME Lf 53 NE ‘E.E WW I‘Drl .
| = . o5 X o wo— N o = —_~— R = R =) n | g T T ~ o
W bE o= 5 il i = g T L E T TL L N o el A . W
w R w g R »oop=E TN g S W ® o X FORT T o M
HT ﬂl‘._ ,DI X T <A ﬂ EE o 17r J_M = ﬂwa o TO = P o or O.f o ol mo o B e
N ol i 3 dr T V] ~ Mﬂ N X ~ "= o M o A ) T ool o =0 iy o uMW ol ] _M W iy
T b \Nﬂ = ‘mﬂ (el WAI \H X O.f ,_..wH ‘.ﬂa =a ‘Alu.ﬂ o HA 1:0 q‘._ ‘D| ol — 50 o ‘D| . mo m ‘A#
X X T _1% = 23 ° HoEEET 5oH B ° = Jo 7 w W
i il N o oy ] ~ ofn ~+ R o i ) il o
ul s om R woS o0 g % B b 5 m o . &y N
gy T B o 2 oy iy % Mo B ) Ao W wm e wr = W oy A = ol ol = o=
o wo ~X s < N : -t o H = o o jutist e I el o
=1 =1 imy — - = ; ol fadi T |
% oo T M 5 w %_ TR I = R N G W g % 4T o o
L - + me 5 ot Lg b TAke mal S A i}
% i ) oo ] o e S P2 W_o ~ 9 Lo X aaa]t Gl me W mumﬁd]%w poop M
= nn 2 oo o M- xR na e X ER W g T o o B p T
o i B Hw = w ° W Ll % » wﬂ S G g U i o N EK o me o =
T~ TO ! 0o o o = i J f _ZII ~ T No %o wo J|J
m . TR T BN W o cel hwﬂwmﬂ EM%E_A u_/g_i CC T T er 2
P Y S L o b e g J o . als 2% N oo #ow
= B ] .o = % ! X ] — 9/ ) oo W oW ) X0 =
T 5 ww gl N % K i do n oo B ﬂm o Mn o > Mﬂ L 2 Mr > MM o M % o % mm wﬂ
= T B = ML =% iy e G oy oo 75 o o 20 % E! T N = ) o W m._.a A=y ~
G s BT S W oS o R P T CR 7 o = =S T © o N
rz Ta TS £ W o5 =9 A . =k o %%%MED o e %%45 T
o+ BE . &+ ol w o= = riEee By TR :.L, ~ E uAI‘ T W I 55 A 1) bo ol HAH = Wﬂ 0 B4 70 m - Hﬂ
oo o e K # 5 2. 2k up e o o H N R S Hw WM T g L
B9 % o R o_%.ﬂb — L 2 HPMATE - W W ) X
W0 ol B A z W R X o o T L Jl,dr.ﬁoﬂ Gl = o ,1,]1 M X
B T W™ i = o O T o @Kﬂﬂ M%d.gax <5 = 4 =2 = - T
5ol T T I S W@ﬂ@% Tagpa I® @%ﬂﬂ?ﬂ, K =
0 Ol f —_— u) —_ | ) 0
c g u B W oo g o L WZTL;LWE@%%;%% W o E
s = 53 3 G O R o 5 "wrg W Powa g P of
S 2 & & = g g S oW m Mo 50 Rk kT yox
S = = & g =3 _ i B 5 3w O PEw K
s 22 ¢ : ¢ Ly w7 25293 I %
= = - x = — i oV mo o ~ I
= 3, 2 % = WoRE T N
o — )N — olo
[ =) = =
= Q = —
(e (=} [a\] —
_|_ N = o
= a S —
[ S = @
[a\] (=]
= g

-21 -



10-2011-0071017

5

=

=

H

e
=)

vie)

X
wjr

o]
|

(TCEP), tYlE]

=

170, 270 = 2 o)Ate

AEAY =E o
2T 2¢}o]

p

L

=

=

1513
ool

o

SER
£
NEe 7

-
X
-
X

)
T

€]
=

|

bl opv it

T o

ol o3 IAE & 3, B ol JHERYEH AE
AR

o,

9

Ak

sel e

[<)

A71e] A A EAUF A

=Y, EgA(2-725A
°o]-&

st ol

=
=
£
e

L

o
=
A

A

s

4

S

=

she 8

E]

)

i

A Sl A, o

4

S EHE (DID),

o]
=
-

[0206]
[0207]
[0208]
[0209]
[0210]

2]

jarag
o

o
o
R
-

o

T

7o
]
o]
|

W
ol
=
o

o))

[0211]

ST
X

T

Woldd st ==

ST
X

Al

p
L

o] o

=

=

kg

i

k)
o

[e)

A =g Horts
[0214]

[0212]
[0213]

oHE,

] o

rdl

cis—oMEY, olAE, A,

=
)

2}
, AT olEE, ofxpAety oHE, HolAdE oHZ, Y

o=

dH = 7],

[0215]

=i
=

=i
1, 2, 394 ez A|F-Hrt.

-
R

p

L

3] 7,098,032; 6,897,196; 6,426,086; 7,138,382; 5,563,250;
- 20 _

ZHER <, HlEtolaH AT

h=]
=
E

./_":
oa]_
o 71 g9 o

=
T

7], cis—otAYEA, cis-7t2EA
)%

e
=il
=~

L

o]

=

ﬂ\’:

. 7} B, D,

A

5,505,931 4 A A E T},
1]

Hel=g At

ar

[

[0216]
[0217]
[0218]



[0219]

[0220]

[0221]

74 B 714

SEQ ID
P4 P3 P2 Pl P1* p2* P3! P4
NO:
1 - Ebz Phe Axrg Ala Lyd - -
5 - bz Phe Arg Lvd Trp - -
3 - Abz Phe Arg Nph Phe - -
4 - Abz Phe Arg Phe Lyd - -
5 Asn Phe Phe Gly Val Gly Gly Glu
[ Cys Pro Val Thr Tyr Gly Gln Cys
T Gln Zla Ser Arg Ser Phe Asn Gln
8 Ser Arg Ser Phe Asn Gln Gly Arg
g Ala Ser Arg Ser Phe Asn Gln Gly
10 Boc Gly Arg Arg AMC - - -
11 = = Bz Arg NH2 - - -
12 = = Bz Gly Arg = = =
13 Tyr Leu Lys Arg Leu Cys Gly Thr
SEQ ID
P4 P3 B2 Pl P1" p2° B3’ Bar
NO:
14 Lys Arg Leu Cys Gly Thr Phe Leu
15 Phe Val Asn Gln His Leu Cya Gly
16 Leu Cya Gly Ser His Leu Val Glu
17 His Leu Val Glu Ala Leu Tyr Leu
18 Val Glu Ala Leu Tyr Leu Val Cya
19 Glu Ala Leu Tyr Leu Val Cya Gly
20 Leu Tyr Leu Val Cya Gly Glu Arg
21 Val Cya Gly Glu Arg Gly Phe Phe
22 Gly Glu Arg Gly Phe Phe Tyr Thr
23 Gly Fhe Fhe Tyr Thr Pro Lvs Ala
24 Leu Lys Pro Ala Lys Ser Ala Arg
25 Ala Pro Leu Lys Pro Ala Lys Ser
26 Lys Pro Rla Lys Ser Ala Arg Ser
27 Lys Leu Ser Gly Phe Ser Phe Lys
28 Lys Ser Phe Lys Leu Ser Gly Phe
29 Ala Tyr Arg Arg Phe Tyr Gly Pro
30 Gln Trp Leu Gly Ala Pro Val Pro
31 Met Lys Leu Thr Leu Lys Gly Gly
32 Lys Lys Leu Thr Val Asn Pro Gly
33 Leu Sex Lys Lys Val Lys Asn Met
34 Thr Phe Leu Arg Leu ARla Ala Leu
35 Ser Leu Asn His Tyr Ala Gly Tyr
36 Leu Leu Val Tyr 2MC - - -
37 Arg Glu Ala Ala Ser Gly Asn Phe
38 Pro Thr Val Gly Ser Phe Gly Phe
39 Glu Val Asp Leu Leu Ile Gly Ser
40 Pro Arg Phe Lys Ile Ile Gly Gly
41 - Z Arg Arg AMC - - -
42 - z Arg Axrg NAN - - -
43 - Z Leu Arg AMC - - -
44 - Z Phe Axrg EMC - - -
45 - Z Phe Arg AMC - - -
46 & z Phe Arg NAN - - =

_23_
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[0222]

[0223]

[0224]

[E 2]

a4l D 714

SEQ ID

P4 P3 P2 P1 P1! P2* B3* 20 i
NC:
47 Abz Ile Glu Phe Nph Axg Leu NH2
48 Leu Leu Ser Ala Leu Val Glu Thr
49 Ile Thr Leu Leu Ser Ala Leu Val
50 Leu Ser Ala Leu Val Glu Thr Arg
51 Val Val Ile Ala Thr Val Ile Val
52 Ile Ile Gly Leu Met Val Gly Gly
53 Val Ile Thr Leu Val Met Leu Lys
54 Lys Leu Val Phe Phe Ala Glu As=p
55 Leu Val Phe Phe Ala Glu Asp Val
56 Thr Tyr Lys Phe Phe Glu Gln Met
57 Val Ile Ala Thr Val Ile Val Ile
58 Ile Val Ile Thr Leu Val Met Leu
59 Leu Gly Asp Phe Phe Arg Lys Ser
60 Ile Lys Asp Phe Leu Axrg Asn Leu
61 Gly Tyr Asp Leu Ser Phe Leu Pro
62 Ala Pro Gly Phe Leu Gly Leu Pro
63 Thr Met Thr Leu Ser Lys Ser Thr
64 Asn Tyr Phe Leu Asp Val Glu Leu
65 Ala Leu Asp Phe Ala Val Gly Glu
66 Phe Gln Ile Tyr Ala Val Pro Trp
67 Lys Asp Val Leu Asp Ser Val Leu
68 Val Glu Zsp Leu Glu Ser Val Gly
3] Gly Asn Phe Lys Ser Gln Leu Gln
70 Trp Gly Thr Phe Glu Glu Val Ser
b o Leu Gly Glu Phe Val Ser Glu Thr
T2 Ser His Cys Leu Leu Val Thr Leu
73 Leu Val Thr Leu AZla Ala His Leu
74 Ser Thr Val Leu Thr Ser Lys Tyr
75 Ala Glu Ala Leu Glu Axrg Met Phe
76 Leu Glu Arg Met Phe Leu Ser Phe
7 Leu Asp Lys Phe Leu Ala Ser Val
78 Glu Arg Met Phe Leu Ser Phe Pro

_24_
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[0225]

SEQ ID
- P4 P3 P2 P1 F1r p2" B3" P4
79 Phe Leu Ser Phe Pro Thr Thr Lys
80 Ala Asn Val Ser Thr Val Leu Thr
81 Ala Ser Val Ser Thr Val Leu Thr
82 Leu Leu Val Thr Leu Ala Ser His
83 Leu Leu Val Thr Leu Ala Ala His
84 Ala Ala Glu Tyr Gly Ala Glu Zla
85 - - - Val Leu Ser Ala Ala
86 Val Gln Ala Ala Iyr Gln Lys Val
87 Thr Ala Glu Glu Lys Ala 2la Val
88 Val Thr Ala Leu Trp Gly Lys Val
89 = Val His Leu Thr Pro Glu Glu
20 Leu Gly Arg Leu Leu Val Val Tyr
91 Leu Gly Arg Leu Leu Val Val Tyr
oz Gly Arg Leu Leu Val Val Tyr Pro
93 Gly Arg Leu Leu Val Val Tyr Pro
o4 Val Thr Ala Phe Trp Gly Lys Val
a5 Thr Gln Arg Phe Phe Glu Ser Phe
g6 Thr Gln Arg Phe Phe Glu Ser Phe
a7 Phe Glu Ser Phe Gly Asp Leu Ser
o8 Phe Glu Ser Phe Gly Asp Leu Ser
99 Lys Gly Thr Phe Ala Thr Leu Ser
100 Thr Ala Leu Trp Gly Lys Val Asn
101 Ala Asp Ala Val Met Asn Asn Pro
102 Val Glu Ala Leu Tyr Leu Val Cya
103 Ala Leu Tyr Leu Val Cva Gly Glu
104 Glu Arg Gly Phe Phe Tyr Thr Pro
105 Arg Leu Arg Ala Tyr Leu Leu Pro
106 Leu Lys Phe Leu Asn Val Leu Ser
107 Ser Gln Arg Tyr Lys Val Asp Tyr
108 Lys Val Zszp Tyr Glu Ser Gln Ser
109 Ser Gly Gly Lys Met Lys Val Asn
110 Arg Pro Phe Leu Val Val Ile Phe
111 Ala Ile Lys Phe Phe Ser Ala Gln
112 Ile Lys Phe Phe Ser Ala Gln Thr
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[0226]

[0227]

[0228]

_26_

SEQ ID
i P4 P3 P2 P1 P1°* B2" P3" Par
113 Ile Thr Lys Leu Asn Ala Glu Asn
114 Ala Gly Lys Lys Tyr Phe Ile Asp
115 Phe Ile Asp Phe Val Ala Arg Glu
116 Pro Tyr Ile Leu Lys Arg Gly Ser
117 Phe Gln Glu Ala Tyr Arg Arg Phe
118 Leu Leu Lys Glu Ala Gln Leu Pro
119 Val Val Leu Leu Pro Asp Val Glu
120 Asp Val Val Leu Phe Glu Lys Lys
121 Gly Met Glu Leu Ile Val Ser G1ln
122 Tyr Pro Val Trp Ser Gly Leu Pro
123 Asn Glu Ile Tyr Pro Val Trp Ser
124 Phe Ile Val Gly Phe Thr Arg Gln
125 Ala Asn Pro Lys Gln Thr Trp Val
126 His Pro Lys Phe Ile Val Gly Phe
127 Lys Gln Thr Trp Val Lys Tyr Ile
128 Trp Val Lys Tyr Ile Val Arg Leu
129 Pro Lys Glu Leu Trp Val Gln Gln
130 Leu Arg Tyr Asp Thr Glu Tyr Tyr
131 Lys Ile Leu Gly Cys Asp Trp Tyr
132 Asp Val Gln Leu Lys Asn Ile Thr
133 Phe Asn Asn Leu Asp Arg Ile Leu
134 Gln Leu Lys Leu Tyr Asp Asp Lys
135 Ser Leu Gly Leu Val Gly Thr His
136 Arg Asp Ile Leu Ile Ala Ser Asn
137 Thr Asp Tyr Met Tyr Leu Thr As=n
138 Serx Ile Thxr Phe Leu Arg Asp Phe
139 Gly Leu Lys Phe Ile Ile Lys Arg
140 Ile Asp Ser Phe Val Lys Ser Gly
141 Glu Ile Asp Ser Phe Val Lys Ser
142 Lys Thr Tyr Ser Val Gln Leu Lys
143 Ala Ser Asn Trp Tyr Phe Asn His
144 Gly Cys Asp Trp Tyr Phe Val Pro
145 As=p Thr Glu Tyr Tyr Leu Ile Pro
146 Ile Thr Asp Tyr Met Tyr Leu Thr
I P4 P3 P2 P1 i B p2! P3" Pa:r

NOC:

147 Asp Tyr Met Tyr Leu Thr Asn Ala
148 Leu Asn Ile Tyr Tyr Arg Arg Leu
149 Ile Pro Leu Tyr Lys Lys Met Glu
150 Lys Phe Leu Ala Ser Leu Leu Glu
151 Thr Thr Glu Leu Phe Ser Pro Val
152 Asp Gly His Phe Leu Arg Glu Pro
153 Phe Ser His Phe Ile Arg Ser Gly

x 3]
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o

e
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P4t
Met
Pro
Cys
Gln
Phe
Ser
Ser
Arg
Gly
Pro
Pro
Asp
Asn
Ser
Glu
Leu
Gln
Leu

o
Lys
Cya
Leu
Glu
Lys
Ala
Lys
Glu
Gly
Pro
Gln
Pro
Leu
Thr
Asp
Gly

P3?
NH2
Pro
Pro
Gln
Asn
Leu
Arg
His
Pro
Hyp
Gly
Gly
Met
Phe
Thr
Gln
His
Ile
Pro

B3
Phe
Leu
Tyx
Gly
Pro
Lys
Ile
Lys
Iyr
Val
His
Gly
Val
Pro
Gln
Gly
Met

P2*
Lyd
Ile
Ile
Gly
Phe
Pro
Pro
Asp
Ala
Pro
Hyp
Hyp
Pro
Pro
Pro
Serxr
Leu
Glu
Leu

B2"
Lys
His
Leu
Cya
Thr
Pro
Ile
Ala
Phe
Pro
Thr
Ser
Ala
Val
Ser
Ile
Phe

P1°*
Ala
Ala
Ser
Tyrxr
Ser

lu
Ala
Phe
Glu
Gly
Leu
Ala
Gly
Asp
Leu
Asn
Ile
Ala
Ser
AMC
AMC
EMC

P1"
Lys
Gln
Ala
Val
Tyr
Thr
Ile
Ser
Arg
Ala
His
Arg
Lys
Ser
Ile
aMC
AMC
Gly

P1
Arg
Glu
Met
Thr
Arg
Gln
Glu
Thr
Iyr
Gln
Gly
Gly
Arg
His
Lys
Lys
Thr
Thr
CyB
Phe
ThB

iza I
Gln
Asn
Glu
Leu
Phe
Tyr
Ile
Arg
Erg
Gly
Ala
Ala
Arg
Arg
Gly
Lys
Arg
Arg
Gly

P2
Phe
Leu
Pro
Val
Ser
Phe
Tyr
Leu
Phe
Phe
Arg
Hyp
Leu
Leu
Leu
Gln
Leu
Phe
Leu
Leu
Leu

P2
Tyr
Val
Val
Tyr
Phe
Phe
Lys
Pro
Iyr
Leu
Leu
Leu
Phe
Ser
Ile
Phe
Leu
Phe
Tyr

Val

P3
Phe
Ile
Pro
Ala
Val
Phe
Thr
Leu
Gly
Pro
Pro
Leu
Gly
Ile
His
Gln
Pro
Met
Cap
Cap
Cap

B3
His
Phe
Leu
Leu
Gly
Phe
Ser
Leu
AZla
Trp
Ser
Leu
Leu
Phe
Leu
Arg

Abz

P4
Met
Ala
Cys
Gln
Lys
Leu
Ala
Pro
Gln
Gly
Gly
Arg
Thr
Lys
Ala
Ile
Ile

2 |
His
Ala
Arg

Gly
Val
Glu
Gln
Leu
Lys
Gln
Glu
Leu
Pro

SEQ ID
NO:
154
155
156
157
158
159
160
161
162
163
164
165
166
167
168
169
170
171
172
173
174
175

SEQ ID
NO:
176
177
178
179
180
181
182
183
184
185
186
187
188
189
180
191
192
193
194

7HA L 714
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[0248]

[0249]

[0250]

[0251]

[0252]
[0253]

[0254]

[0255]

[0256]

[0257]

[0258]

[0259]

[0260]

[0261]

[0262]

[0263]
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[0278]

[0279]

[0280]

SEQ ID NO: 2 89
195 GRKKRRQRRRPPQ
196 KKKRKV
197 KEKERKVKEERKY
108 GREKRR
199 RRRPPQ
200 WKKKK
201 RRRPPQH
202 KKRRQH
203 RRR

SEQ ID NO: 2grgd
204 RRRR
205 RRRRR
206 KKK
207 RRREWW
208 RRRWW
200 RRWW
210 KKWW
211 KKKWW
212 WHHRRKK
213 RRKKHEWW
214 KKRRW
215 KKRRHW
216 KKRRHHW
217 KKRRQ
218 KKRRQ
219 GRKKRRQ
220 QGREXRR
221 RRH
222 RRRH
223 RRRRH
224 RRRRRH
225 KKH
226 KKKH
227 HWKERR
228 HWKERR
229 PPHRRR
230 PPHRRR
231 GRKKRRVRRRPPQ
232 WWHHKKRRGGRREKHHWW
233 WWHHEKKRR
234 YYHHKKRR
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[0281]

[0282]

SEQ ID NO: Zetgd
235 RREKHHYY
236 VQARAIDYING
237 WWRRHH
238 HERRWW
239 YYRRHH
240 HHRRYY
241 WWERR
242 RRRWW
243 YYRRR
244 RRRYY
245 WWRRRHH
246 HHRRRWW
247 YYRRRHH
248 HHRRRYY
249 WWRRRR
250 RERRWW
251 YYRRRR
252 RRRRYY
253 WWRRRRHH
254 EHRRRRWW
255 YYRRRRHH
256 HHRRRRYY
257 WWHH-Orn-Crn-RR
258 WWHHHRRR
259 WWHHHRRR
260 WWWHHHHRRR
261 WWWKKRRR
262 KKKWRRW
263 WRRRWRR
264 WWHHKKRR
265 WWCHHKKCRR

SEQ ID NO: 28 99
266 WWHHERRR
267 WWHHCKKRR
268 WWHHKXCRR
269 RRWWKKHH
270 WWHHKKKK
271 WWHHRRRR
2712 RRRREH
273 HHEKKKK
274 HHRRRR
275 YYRRRRHH
276 YYRKKKHH

_32_

ZIHSd 10-2011-0071017



[0283]
[0284]

[0285]

[0286]

5% WElSe] o I 5ol hEhi,

SEQID NO: =ElO| =
277 GRXKKRRV-Cit-RRRPPQ
278 GREXRRV-Cit-RREKKRG
279 RRRPPQV-Cit-PPRRR
280 RREXRGV-Cit-GREKRR
281 QPPRRARV-Cit-RRRPPQ
282 WKEKKKV-C1it-KKKKW
283 KKKKWV-Cit-WKKKK
284 HQPPRERV-Cit-RRRPPQH
285 QPPRRRV-Cit-RRRPPQ
286 HORRKKV-Cit-KKRRQH
287 RRV-Cit-RR
288 RREV-Cit-RRR
289 RRRRV-Cit-RRRR
200 RRRRRV-Cit-RRRRR
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[0287]

SEQ ID NO: FEIO|E
201 KKV-Cit-KK
202 KKKV-Cit-K¥KX
203 KKKKV-Cit-KKKK
204 KKKKKV-Cit-KKKKK
205 WWRRRRV-Cit—RRRRWW
206 WWRRRV-Cit-RERWW
207 WWRRV-Cit-RRWW
208 WWKKV-Cit—KKWW
200 WWKKKV-Cit-KKKWW
300 WWEKEKV-C1 t— KKK
301 KKRRHHWV-Cit-WHHRRKK
302 WWHHKKRRV-Ci t-RREKHHWW
303 WRRKKV-Cit-KERRW
304 WHRRKKV-Cit-KKRRHW
305 WHHRRKKV-Cit-KKRRHHW
306 QRRKKV-Cit-KKRRQ
307 KKRRQV-Cit-QRRKX
308 RREKKRGV-Cit-GREKRR
300 GREKKRRV-Cit-RREKRG
310 QRBXKRGV-Cit-GRKKRRQ
311 QGREKKRRV-Cit -RRKERGQ
312 HRRV-Cit-RRH
313 HRRRV-Cit-RRRH
314 HRRRRV-Cit-RRRRH
315 HRRRRRV-Cit-RRRRRH
316 HKKV-Cit-KKH
317 HKKKV-Cit-KKKH
318 HRKKKKV-Cit-KKKKH
319 HXKKKKV-C1 t-KKKKKH
320 HWKKRRV-Cit-RREKWH
321 RRKKWHV-Cit-HWKKRR
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SEQ ID NO: = ElO|E
2 PPHRRRV-Cit-RRRHPP
323 RRREPPV-Cit-PPERRR
324 YYHHKKRRC-disulfide-CRREKKHHYY
325 YYHHKKRRV-Cit-RREKHEYY
326 WWRRC-disulfide-CRRWW
327 WWRRV-Cit-RRWW
328 YYRRC-disulfide-CRRYY
329 YYRRV-Cit-RRYY
330 WWRRHHC-di sulfide-CHERRWW
331 WWRREHV-Cit-EHRRWW
332 YYRRHHC-disulfide-CRRHHYY
333 YYRRHHV-Cit-RREHYY
334 WWRRRC-dizul £ide-CRRRWW
335 WWRRRV-Cit-RERWW
336 YYRRRC-disulfide-CRRRYY
337 YYRRRV-Cit-RRRYY
338 WWRRRHEC-disul fide-CHHRRRWN
339 WWRRRHHV-Cit-HHRRRWW
340 YYRRRHEC-disulfide-CRRREEYY
341 YYRRRHEV-Cit-RRRHEYY
342 WWRRRRC-disulfide-CRRRRWW
343 WWRRRRV-Cit-RRRRWW
344 YYRRRRC-disulfide-CRRRRYY
345 YYRRRRV-Cit-RRRRYY
346 WWRRRRHHC-di sulfide-CHERRRRWW
347 WWRRRRHHV-Cit-HHRRRRWW
348 YYRRRRHHC-disulfide-CRRRRHHYY
349 YYRRRRHHV-Cit-RRRRHEHYY
350 WWHHKKRRWV-C it -WRREKKHEWW
351 WWHH-Orn-Orn-RRV-Cit-RR-Orn-Orn-HHWW
332 WWHHC-disulfide-CKXRR
[0288]
[0289] A7 A AREE A o], ofn| st o] 5 WAL g8k ofn|ste] 9ol QAo AAE gt
[0290] I 5914, FHE MDY UFel de e AY FHE ATE ¢ AT, dF 59, uF A F9= o]gs)
5 A% ®=+= Val-Cit F71A7F € 4 A}
[0291] Adrsd @71X9 o2& w5 53 /] HE. 2008016636304 AWE A 2 Phe-Lys, Val-Cit, Ala-

[0292] e 7

093]  ® FAWES BEA £YBL RS 2HR 08T 5 dvh WA B FAUEY HEEF AANE
AR, AT, Y, Fh, A, A% EE B2 Folw & duh gl $E& s, U, gy, 250,
A, B, F/00, AW, P2 aLa FAW B EE R4 16 2800

[0294] e

[0295] 54 A8 AR/ 9% B IANES BYA 2T fEFS 4B TS AW B el I
WHOR FRY UL WATH B NS BYA 2YB FEFS B Qb BRAH AHE 244
LUl FRE ol B £ vk 2YBL BY Fofor FolfA mi wiy o os Feld Ak,
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EA3 239 4 gl DILAZ opv]ieat 3§HES o).
v BAe] 52 v 53] 6,835,393 4 Al
A FAAEANA, P WES gid o8 devbsdt fE = 8 Aled & 3

A% SWeIA, ¥ AL 7] 58 194 mel7 uish o] DILAZ obv:dt SEES] M9l % ole] P&
+

R™-(C=0)-Xaa-ZR'
A7) Aol A,

Xaal AWHA) R -CRR-(C=0)-& zH= Qloje] D- Wi L-opu|ait 7], Hi 2-20 ofulweit 7]9] fEfo]=

R S, EE B, A, 24, 3,20 £h 942 ol TR U uA 20709 wa 94E 2E f7] 1
F, EE ((1-5)2, AFRA, AFZAY

44, C(3-5)EAd, C(3-5)e7d, C(1-5)¢7t=4d, C(1-5)&7}

: = &4, CO-5)L=A-C(1-5)L=4], C(1-5) L -opn =-C(1-5) %

"x=-C(1-5)¢4-, YER-C(1-5)%H, Alope-C(1-5)2¢4, oFd-C(1-5)¢4, 4-nfeld
o

;3 2 A YAE o]FoA I U WA 20719 &4 AAE e 7] 1

TE (1-5)%97, ANEF29, AF2d4d7, C(3-54Ad, C(3-5%7d, C(1-5)L7l=d, C(1-5)L7}
LUESA C(1-5)YFHA], C(1-5)EFA-C(1-5)4Z, C(1-5)LFA-C(1-5)L=A], C(1-5)LZA-olm=~C(1-5)<
-, C(1-5)gLA-oln)=-C(1-5)L¢Z-, UEZ-((1-5)YZ, Alotwe—-C(1-5)YZ, ofF-C(1-5)¢Z, 4-nfoldd
-C(1-5)¢d, M54, BE =540,

il

R A =2 34 A4, 344, EgordagdE, SAREAEAd, 2344,
nd, AEBERAo|E e FagAitol=2iY Aded IAEAG " Ee A EE vFEE 8-
22)¢4, C6-12)AE2dd, C(6-12)AF2L2-C(3-22)44, C(3-22)¢7d, C(3-22)%
EE C(6-12)dA-C(3-22)FolaL; e oo v dd == a4 Ao IAAEA H

=
Ad AdE T 4ol shtel IAEA vldola, AHR=S T & AL

[

4

R& A e 4 A, X4, EgoldIasE, SHMZEAEAHE, 23 0Xd, Agrtols, 231
A, APEREA s, B FEP A E2RE §FEE IAAAD HY (tail); Be A3 == A(X 3
C(3-22)4, C6-I2)ANFRLEZ, C(6-12)AZF2LA-C(3-22)47, C(3-22)2Ad, C(3 22)“7] g, C(3-22)¢
A, B ((6-12)4FA1-C(3-22) 2ol ol e Yoo o2 A =& 34 A9 IAEAA °HY, =& 3
7l 71AE AEE 5 o9 shvte] IAAA Hdela, sHRoEE FHT & i

7= NH, 0, S, -CH,S-, CH.S(0)-, T Fa, B4, A, A, 9 3 AA=HE A 1 WX 40782 4=
2 ol%olzl §7] @Al

4

T U X3E ((6-22)U EE ((6-22)UdAde)q; RS =PHoz
(6-22) L&A o)},

7] Xaa® D- BE L-YAFAY AT},

B AN, Re Eydo
3 = v A3 C(6-22) E-%?E‘ rE=

ﬁ
rlet

(]

A Ao A, RS WA, obuwite] A8 wi wASE Zaola, of7]A], S| AFI)E i wa
s, A%, D% AARYE AE8 107 409 932 o]Fejx §7] 2Fol.

Qr Ao, 7= o4 wE 7] ¥ A Zeu, oA 222 A& (PEG), T+ PEG =
g, oAW PEG-Z7$-ulE T+ PEG-EZEZ=Fdolty. %, o, J. Milton Harris, Poly(ethylene
glycol) chemistry: biotechnical and biomedical applications (1992).
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QR FAeo A, B w4y 8842 [o A mojxl vk & DILA2 obul it SgtEe] WslE AFeh:
Xaat U4 NR-CRR-(C=0)-2 HEAIHE 99]9] D- Ei L-oju|mAbo] i

7] A,

R w4z, ofmite] X3 wi u]Xste d7]4 S0

R 42, ®E 0(1-5)2o]m

R 42, mi= 0(1-5)22 o] 1

R A9 me 34 QAd, 2AY, EelollFeAE, FeMREAEAY, 230l Agvtol=, 235

=
njdld Al REA =, EE I AP ERRY Mud IAXFAA HA; = X3 Ee v X" 06—
224 C(6-12)A 22U, C(6-12)AZF2LA-C(3-22)47 |, C(3-22)LAY, C(3-22)L71d, C(3-22)LFFA],
) o N

= C(6-12)dFA-C(3-22) 2ol B o] i A e 94 Ade IAEA HY, = sp7]dd 7]
A AdE T 4o shtel IAEA Bldola, AHR=E T & AL

4 -
R'e Ao e

b
e
X
N
oft
X
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m
ki

4, ohd=eAE, FUNREAZAE, AFaAA, Artels, g
A, AdEEAClE, EE FEE]ete]mRRE AuE AP Y B AR = w s C(6-
22)44, C(6-1I2)AZRYZ, C(6-12)AZRLA-0(3-22)2Z, (3-22)LAd, €(3-22)471d, C(3-22)LFA],
“”C%l%“%ﬂ%@ﬂ%%@ﬂl,5&%%44142xWi“L g Adel AR 1Y, == sl 7

Ad Ads T 4o shte] IAEAG vldola, 2HRo=E 7T F AL

72 NH, 0, S, —CHS-, -CHS(0)-, H& Fd, w4, 2kA, A4 3 3 A2 5 Add9E 1 UA 40719 44

2 o]

RS H|E2, ofu|x-2le] X3 i H|X|3

ﬁ%
(it
o2
N
oX,
||
i)
%)
Kl

RE 4, BE (1-5)%Zo)a
R 4, Ei C(1-5)%olx

RS 28 m= wx3y 0(3-22)27, C(6-12)A 2287, C(6-12)A 222 -0(3-22)27, ((3-22)2Ad,
C(3-22)¢71d, C(3-22)L=FA], T C(6-12)LFA]-C(3-22) & olar

R'e 28 mx mxsd 0(3-22)27, C(6-12)A 2237, C(6—12)A1%i%§—c(3—22)%§, C(3-22)HA1,
C(3-22)&71d, C(3-22)L=A], = C(6-12)LFA-C(3-22) LA o) L

7+ NH, 0, S, CH,S-, -CH.S(0)-, E=x 4, B4, Ah A4, 2 3 Ax2Hg Ad9E 1 A 40709 4=
2 o]ojd 7] "Ao.

o pAleo A, B e 7] 88t 164 Beld uhel & DILAZ obn) At sEE o] W9
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RS BS54, ofuiite] %3 wi= n| X3y A7) Zo]a;

R 44, & 0(1-5)¢7ela
R= 224, w ((1-5)2Zo| it
Re 23 mi mAshd ((3-22)82, C(6-12)A 222, C(6-12) A Z=et2-0(3-22)2H, ((3-22) 27,

C(3-22)2471d, C(3-22)LFA], T C(6-12) LT A-C(3-22) L o] a1

R'e A8 mi nxeE (322097, C(6-1DAF2AD, C(6-12)A22LA-0(3-22)22, C(3-22)LA,
C(3-22)471d, C(3-22)L=A], Ei= C(6-12) L A-C(3-22) ¢ o] a1

7%= NHo|t}.

AN FA oA, B L Y] SpebA] [efA] Holxl upel 2 DILA2 ofv] At sHEHE el WelE AlF itk
Xaas Quk2] -NR-CRR -(C=0)-% FAIHE= 19]e] D- i L-ojw ko] 11

o] 714,

RS H4a, ofnliabe] 28 wi n| X8 A7 = o]L;

R 4, =& 0(1-5)¢7ela
R= 224, w ((1-5)27o] it
Re 23 mi mAshd ((3-22)2, C(6-12)A 222, C(6-12) A Z=et2-0(3-22)2H, ((3-22)2tAd

x| gk
C(3-22)¢71d, C(3-22)L=FA], T C(6-12) L= A-C(3-22) L o] aL;

28 = HXEE C(3-22)Y, C6-12)AZF2A, C(6-12)AZF2SA-C(3-22)22, C(3-22)L¢Ad,
c(3 22)U471d | C(3-22) YA, T+ C(6-12)YFA]-C(3-22) o)L
7% 0]},
ol DILAZ2 ofv|=At sljtEo] AxE 4 i, o714, dE E9f, Xaaw F7IAH FHAE 2=t @714
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wga, 28y, 1-9gs2gd, Fdgdddad (Pal), otx2ety), N-odotAavtayl, FFeh, 2 4-o}n
wEddEid, 9 14 S W¥E fF=AE 2.
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AR FAeolA, Xaatz N-olbolzsv, Wy we oy N N-teldelzrd, N-old-swolzs]d, o3
e g N N-teg-aretes)d, N-dg-wetas)d, dF Ee wgd N N-geld-wetes)d, wi
N-olg-wezolzsu, 3w ooy N -t g-t 2oz el )

54 FACIA, Xaat N-2Zob2rld, Wy me vjgy N N-gedetasd, N-gd-swet2sd, o
m ug g N N-er-aretayd, Nogwebeod, gy me ugd NN -georees)y, e
N-ghg-w2okzr]d, gy = wd N N-v)dg-meokz ey,

AR FAeolA, Xaatr TohI® EE ol i FAF 2 ohulwAlolth. o]F o), Xaa 17)e) St
aF, ddd Feldm,  oblt,  gF=zelutE,  d-golm-sid,  4-obulrw-#y

N-opr) o) e-d] H 2 el, N-oln|t] -y debzl, 4, 5-g3|=2oluths, 2-(N-ojvt)-v] Sy, & 4-[(2-o}
mrvguigd)ldds 32 5 o

Xaa =3¢ o= | 72, 9 o9 & HHE Xg3ic):
H[\=< —N

H,N

HN é{

O O

H,N T\ K::&%3}___N,//*\\\,//“;§i
;}———N N-—«?f H

HN \__/ ; HiEl
DILA2 ofv|icit 33tEe] WE7bs Fefoll At ofn|ite] X3te S22 ol& ¢k 5 WA ¢k 7.5, =& %k 6
=] ek 79] pKaE Ze WE e IS XSt dukdgo= | of ¢Vl WE s 1w pKao] e =
2 pHollAl A8 S FelE Yeld 4 a1, pka WTHe] 4 pHollA] $A4Ig o]2 FElE verd 4 Q).
oF A1 W& s 12 pka 239 T4 pHelA] o] FElE YEbd 4 9131, pKa WIRFE] A pHellA 4
JEE yebd 4= k. #=E, o, P. Heinrich Stahl, Handbook of Pharmaceutical & (2002).

Qi FANNA, Xaaks 5 WA 7.59 pha® 2E B IHS FHE 4T L & A
DILAZ ob¥] it SH5HES] WaE7bs Fejol A ofvlite] ARH S0 ot 1-WLs 2HUS T,

DILAZ bt SgEel WE7bs Fele] AFF obvlimite] A#E ZH9] o= 3,5-rlolol L E-F 2L E
g,
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DILAZ opm|iert 3}3tze] WE7Hs Fefoll At ofn|itte] A&k =49 o= a7 725 F§IAth

I

I

HN
HO
O

HN
HO
0

18t719] o= S| 2HE frd W
Bekak 2-o-olY A X2 B2 meso-E}
El2Ak, 4,6-t ey 2 A A |g-1-yzeolnl | et 4-vE
Eb, NuEoeld ™ 1,10-FtEEY, 3-F g dylE24k, ki, T 23}, 4-olu| w2, 2-vwE X2 g
e, Sk AF2EFE A, F) Z4b, 4-9 e AL, wal,
9, 8-FuelE, EuEoE Z2F, p-rldold®, 3-(mdolu] )
Ab AR, Meldebdd, 2-wEdgd, 36-HYERE,  NAHE"ord®, 2, 5-tiuE g,
pEMER, s-HEFEY, 2-wdizeln oL, Jd, fFA%t, 3,5-to]ATE R, pofyAd, 2-(H]
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1, et e, oz, #AGEHY, Aalal, wWEMA 4-WEFEY, -dEyed, 7-o]aFEeE,
24F, dgdEt, o-vEREd, 2-deEdyd, -vEygdd, 4-vdyd, 2y, 3xEd, L,
cis-l,2-A1F 28 delyl, 3 5-tHEygd, 2-dgdil=olnthE, 2-vewlze|nthE, stmdAt, Hend,
ANEZAL ol AAEZAL 2 5-tvdylEd, stebud, 6-3|=EA-4-vEZE Y, [-E|=A, 3 4-T)v "y
d, wWEAAY, trans-1,2-AFZ8ropnl ) 2 5oyl -1-wEs| ~Ed, [-3-w"Ed=EY, 2,3~
gy, aAEHA, 1,2-Z2golnl, N todedd, GFAb, 2. 6-tudded, [-7t2 4],
2-gEdetnl, NMb-depda2Ed, d27En, -HEentE, 1H-olvtE, 2 4-UwEdd, 4-HEZY
B, -UERHE, HEAoms 5-3u2AAUEY ) 1 1-AZFEIERIEAA 2 4 6-EYWEygy ) W)
29, 2,3-tERZE, 1,2-detonl, 1-o]AFEdoelyl, H o] ZF,
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[0395]

[0396]
[0397]

[0398]

[0399]
[0400]

[0401]
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7] FxOA, X ohuliat k7] gk A% 3 wele] 948 JeEin, F 33, dF Sol, "18:3"
A AAE F SURA eERt, 9% TAdelA, Xt Ba, A2, EE A2 949 5

ar FAGAA, B2 R'E SY902 ) T2 F shbg 2t 2484 999 5 Aok

oEte-g
X

o714, Xaz 7104 Aeold nieh gt

AR LA, R @ R'E TAAHES, 2HES, £ AHRo=, oA vk (gonane), o AEwH(estrane),
ot= 2 ~%(androstane), Z#| Lt (pregnane), =% (cholane), Fd~%(cholestane), o ZiL2E(ergostane),
o <k (campestane), ¥ ¥t~ (poriferastane), <~E]IvbAB(stigmastane), ILEIIAEH(gorgostane),
Z}i-2~%(lanostane), AlEZolZEH(cycloartane), 2 oo Arje] 2HE Tt F2HE(zoosterol)
FEAL, B oolo] AESA FhA B ATAE rete SEAoR MuEd AAEA HAola, dE B, =
d2HE, gx2HE, 2 an A& (stignastanol), Y3 ERTe2EHE, AR Z(zymosterol), AR 2HE
S (zymostenol), BHI2EAHE, 7-dH8 =2 Zd2dE, 9 o9 & 2 A2 X3 & o).
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[0402]

[0403]

[0404]

[0405]

[0406]

[0407]

[0408]

[0409]

[0410]

ZIHSd 10-2011-0071017

_|_4

=4 AN, R ¥ RE SEo2 At g de, a6 veaEa (14008, SelEa
(C16:0)L¢Ad, =H"Holzal (C18:0)4Ad, 24tk (C18:1, 99lA ¢ o]FZATH LAY, H=aldt (C18:2, B4 9
T 1200149 olFAhHaAd, Fx=ulil (C18:3, EhA 9, 12, X 1594 o|FAIH)AAY, ol =4
(C20:4, &2 5, 8, 11, & UeA olsd3H)EAd, 2 oo]zZARALE (C20:5, &4 5, 8, 11, 14, &
17014 o]ZZIHLALZRE F=2 & Arh. A 22 "4 g o 347]dA ¥ Donald Voet
2 Judith Voet, Biochemistry, 3rd Edition (2005), p. 383.

}_‘ﬂ

A% FAelA, B % RE oaTdmel=2yny 5Y4os f2d & gtk

B WAl A AR wpsh o], gof MelunAltE A Boudd op|ieihg EFHgTh. whebA], DILAZ obv]
w2 BB G4 gastE ofvlwedl, A vHAH dEstE ofvwdl, EE @4 opuwmitozn WE
o 4 & i,

olu]:=2ke] o= Ala, Arg, Asn, Asp, Cys, Gln, Glu, Gly, His, Ile, Leu, Lys, Met, Phe, Pro, Ser, Thr,
Trp, Tyr, 2 Val& ¥ g3aic},

olu|-ake] o= olAEY, 2-ofu| L FF e AE, 2-ob]| o} T AL 3-ofn| ot AL 2 3-T]o}n| 1 3 2 5] &
2k, 2-o}m] = R E] 24T, 4-olm| = HE] 24k 2,3-t]o}u] = H-E] 24}, 2,4-t]o}u] = HE] 24},
2-0FH| O] AR E] 24, 4-oln| o] ARE|2AF, 2-obn| T dAE, 2, 2" -T]otu| e WAL, 6-obn| mE 2, 6-ofh]
wFER A 2-olm] AL, HlARAl 2 2Ud" A EEY, N-vwEolAF{Al, nor-F4l, tert-F4l, ‘]‘4_131

A, t-FEFgal, N-vEFEggl, AlAzA, N-dEFEgsl, ASREAFEA, 4-SA-AE2A T -9

A,
Yoprstebl, AFEgadehd, -pEgehd, drdgehd, sgddehd, 3222 e, saﬂ&aoﬂa%
P, 4-gRddged, s-FRedqdded, -2 uddded, s-ETeeddehd, 4 SFeende
g, siddebyl, -Eleldtebd, dlEley, WEled MEAS, FmebErld, }

2 —E’
fE
b
[
[

o]
N-opAlE el 4], 4-opv]iesddebd, N-mEed, EE'\]iHM,
3B EFAZER, -S| EFAZER, o]aHARA, dE-o

el-Edon, a-obrlwdARY, a-obrlwuel 2Al, W Sho] R I FENE EFerh
2 AN ALEE shsh o], §of "ohulmAlE a- R B-obulwils T,

2 olu|wAl Ar]E dr|dlA WA= 4= v}l Fasman, CRC Practical Handbook of Biochemistry and
Molecular Biology, CRC Press, Inc. (1989).

ditfow, setee it ol JE TAE T Advk. sy o] J1E TS Frehe e
B ) X
nE 8

"ol AA", A B AA", AT, AEAR A, T o B AA
G A JAE AS ERE & Arh. QA BEwe de 99, AT Sl Cahn, Ingold 2 Preloge) 9
Q A]

H 3y =
Aol ddA W 72, B JASEe AA B YA AA ] ] WHE 2 Jlsiok TAEH 3l
Xz, 9= E9], Michael B. Smith ¥ Jerry March, March's Advanced Organic Chemistry, 5th edition,
2001, ¥ WA ggE 9 pRE do EFE, gAv 58 T, 54 IFFE i R g &

=
Aot Ao ofsfss RE Thed oA, A, FRAAIIEA, A&l YA, /e
3t ol AAE EstE g ongtt

3

DILA2 obu]i=ab 8latEo] o= R-(C=0)-Arg-NH-R' = %33t3, 7|4, Arg= D- EE= L-ol27]dolx, R o
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[0411] DILAZ opn]iql Bgt=e] o= 8l7] 28 Tt

NH

HN
H2N~< 0
NH

Vi Y Y Vi Vo Wl Ve

HN
O
HN NH
H2N~§ 0
NH,(Cl
[0412] -
[0413] DILA2 o}n|=2b 8Het&9] o= 37 725 EFerh:
NH» OH
/"I”IIIIHllllllll(CH2)14CH3
O H H
O
HN NH
HZN—< 0
NH
[0414]
NH. OH
/"“”“lH“””C'“”CH=CH““(CH2)1QCH3
H
H 2
8]
HN NH
[0415] NH

_45_



ZIHSd 10-2011-0071017

[0416] DILAZ opn]iql Bgt=e] o= 8l7] 28 Tt

[0417]

iy

[0418] DILA2 o}t 3gtEe] 4 R-(C=0)-norArg-NH-R'Z ¥ &3}, o714, norArg= D- &

L-wgt2s]dels, R 2 R'E Sgdom o7 i A dolu},
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[0419] DILA2 o}m| =2t 3}gHE-9] o 7] F+x2E £¢3h:

O
Lo hE1 HN\H/\/\/\/\/’\/\/\/\/
NH," o
HN/WW\/\/\‘/\
(e
= it HN\[(\/\/\/\/'\/\/\/\/

(e}
>N\n/NH HN\“/\/\/\/\///\/W\/
NH O
HN/\/\/\/\/\/\/\/\
(@]
”2"'\'/”“ H”\"/\/\/\/\/\/\/\/\/
NH O
/
T g e W T i T g
(@]
—H NH HN
\I/ \"/\/\/\/\/\/\/\/\/
NH (o}
[0420] /
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NH O
HN
o]
g “N\r\/\/\/\//\/\/\/\/
/NH (o]
e W T . T i W W
O
—N\[/”“ ”N\(\/\/\/\/\/\/\/\/
/N\\ (o]
HN

® =
. A
[0421] \
[0422] DILAZ o}u]:il 8HeHEe] o= R'=(C=0)-nornorArg-NH-R' & ¥&8l1, )74, nornorArg= D- Ei= -0l

delm, R 2 R'E Sgdon 97, oAd g, 99, wd b, @ sy},
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[0423] DILA2 o}u| =4t 3}eE-9] o 37 x5 ¥3+3grh:
HN
H:N 0
HN\r\/\/\/\//x\/\/\/\/
0]

HN
\H/‘YKO
H“\n/\/\/\/\,/f\/\/\/\/

(@]

HN
S )
W\/

| HN
ST _
\ﬂ/\/\/\/\/\/\/\/\/

[0424] 0

[0425] DILA2 obu] w2t 8H3FE-o] o= R'-(C=0)-homoArg-NH-R'Z ¥4}, J7]A], homoArg= D- E= -3 RolZ 7]y
olx, R 2 R'E S¢don o7 dad fg, 2°, g, ga, 2 oot}

[0426] DILAZ o}m]i-it H§HE o] o= R-(C=0)-4-¥] 2| Db d-NI-R' & ¥&ai, o714, lederaid we |-
sggaehdels, R 2 R'E S€doz o, oA Ag, g, wd, g, @ St R-(C=0)-7]7

YLeh-NR' DILAZ obv] it shitE el ot epAStHoR Herksd ded @, dad N-Eseg]e
S Zzejol=g TEad. HUeehd DILA2 ofuliedt SiRe ot ] PxE wawth
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Ow
[0427]

[0428] DILA2 o}v] it 832 ofi= R-(C=0)-Lys-NI-R & X381, o7]4, R 2 R Eddos o7 mi o
dojt},
[0429] DILA2 o}m| =2t 3}gHE-9] o 7] F+x2E £d3h:
HNM\N\/\\/\/\\/\
<\MO
NH2 HNYW\/W\/\/\/
(0]
MO
HN
/NH \“/\/\/\/\///\/\/\/\/
O
HN//\\/WW\/’\\"/\
Y
HN
[0430] ©
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e WO

\N "
H
HN\H/WV\/\/\/\/\/
0]
HN/\/W\/\/W\
\N 5
/ HN
\"/\/\/\/\,//\/\/\/\/
0

HzN
O

[0431] 0
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o)
P WL W P W LW
HN
\N
/ 7 o)
L \"/\/\/\/\/’\/\/\/\/

[0432] 0
[0433]

DILA2 ofm] At 832 e] o= R'-(C=0)-His-NH-R =
Jolt}. His DILAZ o}n|w=il sat=e] o= 7] T

iy

o o7

iy

&

— =] = 3 4
xgeka, o714, R 2 R'e 59
= .

=
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4

[0435] DILAZ om] =it 885 o= R-(C=0)-Xaa-0-R' = ¥&3}1, 7|4, R'& Adzolm, R'E ~Fao]=o|t},

_53_



[0436] DILAZ ofw]:=2b 8}5tE-o] o= 3l7] 25 et
OH
N (@]
—— Hz
- N
HN / e Hz
HN
[ 0]
OH
N 0 =
~— |,..|2
C
N/ o NH
HN
0]

OH
Z
r===N gz ()//f\\\]/,/J\~\V,ff"\\\v,f’i::::::::::::::::::]
/N f %o NH2
HN

0
[0437]
[0438] DILAZ ofm]iab 3= ol R-(C=0)XaaNI-RE EFsta, of7]4, R
DILA2 o}u]:=At 33E9] o= 3l7] 22 ¥ asit):
>
0
[0439]
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[0440]

[0441]

[0442]

[0443]

[0444]

[0445]
[0446]

[0447]

[0448]
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DILAZ o}m|:ib g2 9] o= 37] T28 Xt
A\
C—0OH
HN =
O
HNY\/\/\/\—_—/\/\/\/\
(0]
Cig.-Glu-C g
DILAZ o}v|:eil 8132 9] o= 3] 728 EJTT
HN/\W\/’V\
(0]
HO_C\ HNY\/\/\/\—_—/\/W\
\O @]

Cix.1-Asp-Cig

DILA2 o}r]:x=2t 3}8t&E-9o] o= sl7] 22 33t

OH HNY\/\/\/\_;/\/\/\/\

Cig-Ser( AL 5te )-Chp

DILAZ ofu|:=At 8l3HE9] o= 37|15 EFsrh: (C100F)-Arg-NH-(C1027) (SEQ ID NO: 11), (Cl20}4d)-
Arg-NH-(C12¢¥¢7) (SEQ ID NO: 11), (Cl4o}2)-Arg-NH-(C14¥Z) (SEQ ID NO: 11), (Cl16°}2)-Arg-NH-(C16%+
Z1) (SEQ ID NO: 11), (C18¢}2)-Arg-NH-(C18¥7) (SEQ ID NO: 11), (C10°}4)-homoArg-NH-(C10&Z), (C12
o}a)-homoArg-NH-(C122+2),  (Cl4o}2)-homoArg-NH-(C142+2), (C16¢}2 )-homoArg-NH-(C162-2), (C18¢}Al)-
homoArg-NH-(C18€+Z), (C10°}2)-norArg-NH-(C10€-Z), (C120}4)-norArg-NH-(C12¢+2), (C149}2)-norArg-
NH-(C1427), (C16°}2)-norArg-NH-(C162Z), (C18°}4)-norArg-NH-(C18¥Z), (€109} )-nornorArg-NH-(C10
47),  (Cl20F2)-nornorArg-NH-(C12%+Z),  (Cl4°}4)-nornorArg-NH-(C1427),  (C16¢}4)-nornorArg-Ni-
(C16¥7), (C189}24)-nornorArg-NH-(C18%Z), (C10°}4)-4-Pal-NH-(C10¥Z), (Cl20}2)-4-Pal-NH-(C12&+
), (C140}4)-4-Pal-NH-(C147) (C160}4 )-4-Pal-NH-(C16Z) , (C18°}4)-4-Pal-NH-(C18¥47)
(C100}4 )-4-Pal (Me)-NH-(C10Z), (Cl20}4)-4-Pal(Me)-NH-(C12€7), (Cl4o}4)-4-Pal (Me)-NH-(C14<2),
(C160F4 )-4-Pal (Me)-NH-(C16€Z), 2 (C180}4 )-4-Pal (Me)-NH-(C18¥Z).

Adutd o7 WA "Cl4-norArg-Cl4"E, o= 59, (Cl4oF2)-norArg-NH-(C142Z) e} 53 (C13¢7)-(C=0)-
norArg-Ni-(C14€2) & <o m] e},

DILAZ obvlw=it 3gHEel o al7]8 TEHT: (Cl00kD)-D-Arg-L-Arg-NI-(C1097), (C126}4)-D-Arg-L-
Arg-NH-(C12¥+Z), (Cl40}4)-D-Arg-L-Arg-NH-(C1427), (C16°}4)-D-Arg-L-Arg-NH-(C16¥Z), (C18¢}4)-D-
Arg-L-Arg-NH-(C18¥Z), (Cl0o}2!)-D-homoArg-L-homoArg-NH-(C10€Z), (Cl120}2!)-D-homoArg-L-homoArg-NH-
(C12<4), (C140}4 )-D-homoAr g-L-homoAr g-NH-(C14<+7 ), (C16°}4)-D-homoAr g-L-homoArg-NH-(C1622) ,
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[0449]

[0450]

[0451]

[0452]

ZIHSd 10-2011-0071017

(C180}4 )-D-homoArg-L-homoArg-NH-(C18¥7Z),  (Cl0¢F)-D-norArg-L-norArg-Ni-(C10€-4),  (C12o}A)-D-
norArg-L-norArg-NH-(C12<Z),  (Cl4°}2)-D-norArg-L-norArg-NH-(C14¥Z), (C16°}2)-D-norArg-L-norArg-
NH-(C1622),  (C18°}4)-D-norArg-L-norArg-NH-(C18<Z),  (C10¢}42)-D-nornorArg-L-nornorArg-NH-(C10%
Z), (C12¢}4)-D-nornorArg-L-nornorArg-NH-(C12¢2), (Cl4°}2)-D-nornorArg-L-nornorArg-NH-(C14&2),
(C16°}4 )-D-nornorArg-L-nornorArg-NH-(C1627Z ), (C18°}4)-D-nornorArg-L-nornorArg-NH-(C18¥<2).

DILAZ o}t 313HE9] o= 3l71E xgstth: (Clooka)-His-Arg-NH-(C10€2), (Cl20}4)-His-Arg-Ni-(C12
o), (Cl4ob)-His-Arg-NH-(C14¥2), (C160F2)-His-Arg-NH-(C16¥-Z), (C18}2)-His-Arg-NH-(C18¥4),
(C100H2)-His-Arg-NH-(C102-2), (C120}2)-His-Arg-NH-(C122-2), (Cl4o}2)-His-Arg-NH-(C142-2), (Cl60}
A)-His-Arg-NH-(C1622), (C18°}4)-His-Arg-NH-(C18¥4), (C1l00}A)-His-Arg-(C10€Z), (Cl120F4)-His-
Arg-NH-(C1222), (Cl40}2)-His-Arg-NH-(C1422), (C160}4)-His-Arg-NH-(C162Z), (C180}4)-His-Arg-NH-
(C182€7), (Cl0oF)-His-Arg-NH-(C102-Z), (C120})-His-Arg-NH-(C122-Z), (Cl4o}2)-His-Arg-NH-(C14%
), (Cl6oH4d)-His-Arg-Ni-(C162-24), (C18o}d)-His-Arg-NH-(C18%-4).

DILA2 ofm]=ih heb=o] o= sh7]15 =Egetet: (Cl0okA)-His-Asp-NH-(C10¢H4), (C120F3)-His-Asp-NH-(C12
47, (Cl4oMd)-His-Asp-NH-(C142Z), (C160}2)-His-Asp-NH-(C16%7), (C18o}4d)-His-Asp-NH-(C18%74),
(C100}2)-His-Asp-NH-(C10&Z), (C120}2)-His-Asp-NH-(C12&Z), (Cl40}2)-His-Asp-NH-(C14&Z), (Cl6°}
2)-His-Asp-NH-(C162Z), (C18°}2)-His-Asp-NH-(C18¥Z), (C100}2)-His-Asp-(C10&Z), (C12o}4)-His-
Asp-NH-(C12€7), (Cl4o}4)-His-Asp-NH-(C14%2), (C160}4)-His-Asp-NH-(C162Z), (C18°}4)-His-Asp-NH-
(C18€7), (Cl0°})-His-Asp-NH-(C10&-Z), (C120}4)-His-Asp-NH-(C12¥Z), (Cl4o}2)-His-Asp-NH-(C14%+
4), (Cl60Hd)-His-Asp-NH-(C16%2Z), (C180})-His-Asp-NH-(C18%2).

DILA2 ofm|w=al 3}gtE-o] o= 37|12 E g3l (C100H2)-Pal-Arg-NH-(C1022), (C120}2)-Pal-Arg-NH-(C12
o), (Cl4oF2)-Pal-Arg-NH-(C14¥2), (C160F2)-Pal-Arg-NH-(C16¥-2), (C18}2)-Pal-Arg-NH-(C18¥4),
(C100}2)-Pal-Arg-NH-(C102-2), (C120}2)-Pal-Arg-NH-(C122-2), (Cl4o}2)-Pal-Arg-NH-(C142-2), (Cl60}
21)-Pal-Arg-NH-(C162-Z), (C18°}4)-Pal-Arg-NH-(C182Z), (C100}2)-Pal-Arg-(C10&Z), (Cl20}4)-Pal-
Arg-NH-(C12272), (C140}4)-Pal-Arg-NH-(C142+2), (C160}4)-Pal-Arg-NH-(C1622), (C180}4)-Pal-Arg-NH-
(C182€7), (C100FA)-Pal-Arg-NH-(C102-Z), (C120}2)-Pal-Arg-NH-(C122-Z), (Cl4o}2)-Pal-Arg-NH-(C14%
), (C160+4d)-Pal-Arg-Ni-(C16%-24), (C180}4d)-Pal-Arg-NH-(C18%-4).

DILA2 obm|icat a2 Zelv E e (mlti-ner) &, o7t tolv], Egjv, = HEHH2ZA Az
9 Aok Ee me "EY F2 9 DILA2 ofvwat 3gE, TE s 2o FonrE Axd S 9l
o EEw E e DILAZ opvledl ShhEd, Axs|ed Of Ee oE wAddels dus ofvldte]
23 Ao, i A3 wE U Y (Tethering)d otu| = 7%, AW dARA = ANESUE AFso ¢
F FAAANN AzE 7 Ao, g FANN, F= £ BHY DILA2 opvl ket FFE2 ol Z5Al0l
E 34 ggtoz Az F o).
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[0458]

[0459]
[0460]

[0461]

[0462]

[0463]

[0464]

[0465]
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i
b

Pl rxe e

o

DILA2 ofv]i=qt shetee] o=

R

R
H O H O
N N
k4 N)\( N)\}’
H 0 H 0O
S s

S S
HN HN
0 NH o NH
0 (§)

o714, RS 9l9l9] ofn|w-al = o]t}
oA 3gE 2 2AEL OF, TE ZY9 FXE Igsle FRE 57 AY B3 E AS
xd o 9lvh. F=, o, R. L. Dunn 3 R. M. Ottenbrite, Polymeric Drugs %! Drug Delivery Systems, ACS

Symp. Ser. 469 (1991). DILA2 o}n|:=At 33EL RS A 7|7 98, dF So], 1S B 7|, 4
T ORE EE sdE 2FS Axstan, =2 wmE ol OF oAdg o4F, 9L, rE ZfdHEs
A7 AL, e Eyeddlelnl, EejdEd TE IYrzadgdadFs BN 8 frestE &
Ak, 2 EEw e, Jd7d9 Zgelddl o BAEFe ol Fk, dE E9], 200, 300, 400, 500,
750, 1000, 1250, 1500, 2000, 3000, 4000, 5000, 7500, 10,000, 15,000, 20,000, 25,000, F=+ 30,000 Da,

TE I 239 £ 9t oF B, ZddsdFE AMES ol OF TE ol FH9 dE ukeA
IS B8 e 4 Qv

Ao B A ALEE wiel o], dwrHQl Fd folEe, g EAHEA dow, doo 4 d
o AAE e O2FS TS, ZE OFY 5F 48 gugit.. d& B9 "¢AL"S s A
H onke} ol 2 WH 22719 ErA AAE 2t 448 dAZ gulsta, A, (C18: D LAE L

] 1871¢] &4 ¢
2 2 sl o]F AT 2 LA S ofngt).
o] "L B owAAo] ALEH uke} o], 1 WA 22709 A JAES ek £3F, EA|3 £ HEXA
sb, 2 = njx gk % OFS gudth. 2 A=, dF 59, &I, Iy, of2dd, 9 )
of Aojy v OFY e oE 159 &7 FEdd HEHr. 8o "WERE"E, 2 WA ARgE vl
o o], 3 WX 12719 ®tA: YAE sk x3h, X3 E= X EE AEY 4 ngE ove.

= 2 WA 2270e] i Ak B Aol shute] Ba-Tha o5 A
=33, A3 EE HEAR, AF EE dE 9d Ee ASEEES vt §o

O 7k

= N -
"), BomAAe] AR uhsh o], 2 Ui 2279] ¥ha 9 B Holw Fhte wha-wih AFATS
2 By, B

Ash = HEAS, A E= v g 4 B AFEREES ofrdih
il

gof "EAE, B gAAe] ASE uheh gol, Ak Aol FHAFN A, AFRAY, dAY, E= o
1Y aEE uath gof "ehedne, ¥ A el AR vhek o], C(=0)-LUL ek, ol vt
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[0466]

[0467]

[0468]

[0469]

[0470]

[0471]

[0472]

[0473]
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How "ol z B 4 otk 8o "ArhwAgA N, B walAe] AHEE ik gol, -0-C(=0)-%A TFE
ou g}, gof "o, B Aol ALEE ueh o], 1F NRR'E oI, oj7]4, R 2 R’ 22
= 3

X
R [€)

o Gk EE OZel:, R LR F AE shbt Aol Aot 1§, oA A P,
=t o

- T AT =2= = =

o1714, R 2 R':= L& FATT. o "ot A" e ~dL-NRR' S o7 ¥t

go] "o e, & WAl ARSE mpek o], Zb aig] djel 4 WA 12779 dAFe] eofo] kAR mmAlSE,
vpol |2l = ZAZe Ba nEAE oulsta, o714, Holw shte] mel: wEkEo|th, ojle] 9
de= dd, uzd, HEs|lEr-vrd, Qdvd, o nlojuds T ofd X €r)7} wpolx|ZEelal &)
whe] ae)rh W]l A, A e ardel tiaiM el AoR ofsjEnt. ofde A&k Ei= wixghE

oict,
gof "aE| o}
NEY, volAZY, wi X % LA shtel wele WgEelw, Ak
% gonyy AEd 1 uA 419 Az FaEc. duselde A% o ojadrd, A%,
deped, QEd, MxsdolEd, Fed, Hod, WxHdld, WeFdd, Asdd, oxAwed

L olSAEY, WY, FnAd, ddd, sendd, 989, 2 dEgssasgde 2gad,

Aezobde Ax T4 selzolel N-AskE FEAE Taw.

n

TS V[T ich

|o] "FHZAO|E" T "IHEAEZE"S, B FAA AEE Hle} o],

= s agAE 9rlsta, o714, g A 2

Artolt}, wetA, FEH ZAFO] S-S FEH Zold T o] Us=RE T HEZI=E HAd 4 9t}
i

o,
_>'i
o,
=
Y
S
=
s
>
B
i)
B o
g
ol
(o
i
1z
)
°x
)
i)
ql
=
it

gof "ohmal"e, W wAlAe] ALgE uie} o], W
Brine elua. gof ojzeln

T ok 1HS oJva,

il
n o
]

fo] "IHEATe, B WA AREE wke} o], 2] -C(=0)0H EE -C(=0)0-9] 1HFE UYEdT. 89
"hEdt g roladt =) B EA Ao ARRE BRe} o], AbA YA} BhA dAbel o|FAFHE 1F >=02 9]
gt} 8o "IEFA"E, E HAA AMSE vkel 2ol -0H EE -0-& oust). & "UEY" EE "Alo}
e, B gaMe] AbgE ulel Zo], (NS gmdith, &9 "SR Ee "IAR'E Z2FOE (-F), FEE
(CD), BEX (Br), ¥ oo]e% (-DE ov|gr}.

ddopm =, ofd, SEHREoHE, sEHREAIE, of2d, B o=

1

= 2= =

g2, 2, ofvik, ofviobd, dojuioldd ) ofHEA], o} SA], o} - SALY
MAE, UER, s, sbed, 2 sHAelde T, oF Sof, o ojde wA@Ho
_CHQCHg, _CHFCHs, _CFQCHg, _CHFCHgF, _CHFCHFQ, _CHFCFS, _CFQCHQF, _CcmHFg, _CFQCFg, 1:7% Ao]'7] oﬂ 7 ZH%_ Tj[‘

IaHoR, AR/ Qoo 94, EE Ade] 1FoR F7 A8 F Ak,

o\
o
4
o
ot
v
c

DILA2 opr|:=At 8heb2 I 7]sobol] o415 W

o
il
e
o
i)
4
%2,
i)

N

st 7] 2F 2 HE a7 Ax w2 ledok FAHY A, 19 & 2 Wy gAR 99
Z}e] 58 Wl vk, FZ, o, Stanley R. Sandler and Wolf Karo, Organic Functional Group Preparations
(1989); Greg T. Hermanson, Bioconjugate Techniques (1996); Leroy G. Wade, Compendium Of Organic
Synthetic Methods (1980); H3% &< d& 3p7ldl Zxdd: T. W. Greene ¥ P. G. M. Wuts, Protective
Functional Groups In Organic Synthesis (3rd ed. 1991).
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[0474] ol& £}, DILAZ obu|i=ib 8}3HE PONAL: 817] W&ol wet 349 5 ook
o 2-222Ee2Y o)
n 222101 X 'ri' 20% mm2le
Boc”” OH > Boc” #X " omMF
N DIPEA o
SEmoc “Fmoc
1 2
o 1.1 eq Sy &
n 1eq HCTU
Boc”” *2f ———
2.2 eq DIPEA
NH,
[0475] 3
o)
N
Boc” SN oy
—_—
HN\"/(CH”""MJ— (CHal 4o TFAIDCM
4 o]
0
N
Bec” OH 1)1.5eq EDC; 2eq HpBT
1.5 eq DIPEA; 1 eq & AtOI 2 0F2
\[((CHZ)-, ACHz)7 (RT)
—_—
5 © 2) Y0I D& X

C16-0t212] XA

H
N CH
Boc” \/\‘)L ~(CHa)4s 1MHCllAcOEt‘

CH
\r(Cth A 2)7\
o}
& 5%
I H11e Boo-Nil 8 ok, e TEA DOH
1eq N-S- ,2eq
HzN\/ﬁ)L ~(CHa)ss Boc-N @ 3
N H
H rt
HN (CHa)y ___ (CHaky
2) HCI/EtOH
O
[0476] 7

_60_



10-2011-0071017
A

5

=

=

H

=50 2ol

e
[=)

E

vl o,

)

}

A
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2EAHE

|~ (CHa)

0]
253 %
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[0477]
[0478]
[0479]

) T 9 AT (3 B R T 0
_ <H N . 160 o 9 e
TET  PTHD o BXEROTZ T
= = e el i ~ _ L o H .o P L
3 0 0 s o » B o = ©° G - 2 oy 9
e . .M T/ . o o do = of o)) B omx Ry
GG WS R ¢ o = o R b % B
e FrEx 0~ 2N Z I i
T, w kT pooOT @ i 3 s ,
PhE st s 2 sT B 0 o) T -
BT ooy B e = X = Wﬁ Ao H o= F X
T2 H o — 70 7o ) 2 X — O W
1l = R ™R ~ N o Nd s, al] H o
Rl (. < hoooE R XKE @mE B
A W_M:E m X oy < K B = = T N or o [ "
= WX ™ & won H MA X mK s BO o . wof) © = A_Mo
PPN LEEE o Fw gF  Zwg T g3 4
PocE yeie o~ ww o ogn Tox ag EEOZ
W SR " oo . P X om Rt w2 T
N o= 4 W EHL],#ALn T = i g X < =
k™o = = = N o Zo M = %0 ©
4 0 o T = oR ™ o o o 22 w.ma o %O T o )
Jooo S WAk ) -~ 7o ° BR N, ol ol g
T N . . A2n B iy A o © < ] off B o) = -~ = T
i S B~ 4 | X0 Nd — T . o 2 0 T
ﬂo o] a Et - = = . ox EE —_— _“oﬁ 01 \H_OW B AL ﬂtl ) ﬂor Wl _—
= P w T2 g = o WG AR = N T
LTI X - - TR A R e = o _ iy o _ =
iy X = ~ = o Kow o § B -
P o= W = B M oo | S o N
- = o I~ © o _— T
b g o o X A N L . S
- " = PET R B o)) o B AR - T Tor FA
2 E E N o o] =y < el [
° o W oo < do -~ ah] B - = ]
oy X ® -z Lm0 T | ~ 9 I I T L
mw T o L oy = o o+ o+ < BK of <d oo T SO o)
Jo T M =X B ZE Nyl on H o T - H 3= °
Pﬁl,,m&w H ﬂuii = - blo° = T E WZ_OAM
owo W .z w mp 1) = o T8 K T ® 2 IX = WA X Ak
elgaa vy e w Z CE= Moo 33
F_EHT oRbEg 8 PEZ FT S - D
WERE 2T p x0T P S TX 2w ¥
o#o\ﬂ% M_w_o_lﬁTLmﬁq/r P W o ° 0oy ST i o2 2N N E]J@HT
o TR oy BT oo S I g s e T ol o=
r~wE .5 Mo o T o K o % =) o - ~o X o <° D
W ™ K G ol o © ® gy Ao ™ AR S P oo oo
ol . KRR oY R y & X " °C o H r Sy iy
=B E TE Lo & 4L Ty IRE v = oo
W @ 0o =& =% =i ooy 2R 1o 2 Mt o gy S H
Peizszs 2alas 3 FIB I TR
#3IfS 20TTE 2 4nE Tz ozEr ERgosaioLv
o E - - ‘R or ! _.EE WAI f T W il ! o Dr.c ™= K
mE 5 DN C of Ar W = X A sw 3 W
o~ ol o~ ~ = AR B N o 7o N
) B = & T NG G mﬁ B A wm = Mg i VRO M
- T S TR TR Sy T . B
T %mﬂwﬁ mﬁoﬂr.mmo_zb " L. T
o o T oy B BR O o — _— M =0 — = X
w TS T L T T ME = xXTxX TT 9 oM
WET L BER yg gy T T NT T T g & “TTE %
GE ST RGN TR = = lmE ol X T X
N B a g O R e BV dod TEa Ty
mmmm‘mg% ﬂmmz_,wmz, Eﬁa&h o i T N e PR
% , PER BB X HWRTA R R o wW
% 0 © 1 » o 2 9 ®©
< F 0 0
S ¢ & & && & & i

DNA, RNA, B} (aptamer),

a2,

)

»~Ed

]
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=)

1=

, AIER
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[0489]

[0490]

[0491]

[0492]

[0493]

[0494]

[0495]

[0496]

[0497]

[0498]
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EZejoh=AtE EFHeT

=il

Fol2A AA9 o= N-[1-(2,3-v e edSAD T2 -N N N-EguE gy S2etol= (DOTMA); 1,2-H]2
(ZHldSA)-3-3-(EguEdg) =23 (DOTAP), 1,2-H|=(HvW]2jAE %%A])—s—&(zﬂﬂ]%‘%ﬁwo})zi
2 (DMTAP); 1,2-vv|g| =g SA 22 d-3-tuE s =S Ao d oty Berto]= (DMRIE); TlwEr]SEte] et
F BEvlo]l= (DDAB); 3-(N-(N',N'-tu|dolm o gh)7pup el ) F& A= (DC-Chol): 3-B-[N',N'-t] 7ol
Oicod-obu] o gh) 7R FAHE  (BGIC); 2-(2-(3-(W] 2 (3-ohu] e T2 )obn| ) T2 Hoju] i ) ol A E
obn| = )-N, N-t] Bl Egtu] A oba] Eobu] = (RPR209120); ©]¢] ¢kAlgtd o= & &7bs3dt of, @ 19 Eg2S ¥3)
Eil=s

kol e A A9 ot 1,2-UdAxY-sp-FeHE-3-o|ledx A~ FH (EPCs), dA 1,2-02H 2 Y-s-= A
Z2-3-EYx 2 =29, 1, 2-fxHolRd-spFEME-3-oEXAXZH, 1, 2-UTVE-sp-SFEHZ-3-oEd X
AXEFY, ol9 HAFgHoR FErtee A, E 19 EFES ET3

A A o= 1,2-t 2oL A-N N-t] W el-3-o}n| =Z 23 (DSDMA), 1,2-U]2# QU LA]-N, Nt e-3-
olm =3 23k (DODMA), 1,2-T]2]=5d Y2 A)-N N-t]d€-3-o}u| =2 2 (DLinDMA), 2 1,2-t]&]=#d-2A|-N,N-
W el-3-o}n = 23 (DLenDMA)S FE33ht}.

theFol 2 AAY o= HEDWHEHESZVEY =% (INPS), HESWEHEHRSHI =29
(TMTOS), HEZHEE Eteh-¢-2 i“] 2 (TNILS), HEZHEH Er g 2d Adfar (TNINS), =AY
Heed 2HER (TMD0S), ofe] At oR s87bset 9, R 19 e I

el AA dE  i2,5-H|A(3-otH| X 2P obr] %) -N-(2- (Y SEFd| A ofr| 1) -2-S 40 ”)  Fgholn] =
(DOGS) ; 2,5-H] 2 (3-o| e 2 F o} 10 )-N-(2- (T (1) -SEF el 7F-9-T] el d o} v 1 ) -2-F 40l E) Hetopm| =
(DOGS-9-¢1);  2,5-H] 2 (3-o}H] = 2 Holu| 2 )-N-(2-(](97,122)-F e d| 719, 12-t o Do} .= )-2-S Aol ')
golul = (DLinGS);  3-B-(N'-(N N-t7bmlE A ~v 2o el) sul o) 2o ~ 82 (GL-67);  (92,9'7)-2-
(2,5-H]22(3-obm] e 2 Folu ) A gho}n] ) Z 2 9h-1, 3-t] A -t] SEFE-9-of \eof o] E (DOSPER); 2,3-T]&el U
Al-N-[2( 2= 2R 7R A ) ol D -N N-T W g -1-Z 2 folnl g EEF o Z-otAlHo]E (DOSPA); ol ofA8t
Ao Z s8rtee 4, ¥ 19 EES EFer).

ool A A& o DS404-28 BGTC (CAS 182056-06-0), DOSPER (CAS 178532-92-8), GL-67 (179075-30-0),
RPR209120 (CAS 433292-13-8), DOGS (12050-77-7), DOGS (9-en, C18:1), DLinGS (C18:2), % DOIMA (104162-
48-3)2 ¥ 3+3Th.

ol A A9 o= slrldl 7lAEe] Ao} v= EF W& 4,897,355; 5,279,833; 6,733,777; 6,376,248;
5,736,392; 5,334,761; 5,459,127; 2005/0064595; 5,208,036; 5,264,618; 5,279,833; 5,283,185; 5,753,613;

o RVA AR DILAZ ofFlest siHE % vlgolen) AAse] ERE E: Aol
o S} ool RV AT} st olabel DILAZ obv]it SEHE 9 Shp ol4re] wlokel

=
Q)
=
24 x]@ﬂrgl E4E w FEel

dgeley] Ade 24, zuEeley, B goled A4 EFAh mebd, vgeled muEoley A4
o ol dlE(head) TES FHT F 3t

Hl ol 2Al &g dE 37]E 3t} 1,2-fg9-E2d-sn-FYAZ (DLG); 1,2-tvg2EU-sn-SHA=
(DMG): 1,2-t]FvWEY-sn-=2eAl& (DPG); 1,2-t=dlotzZd-sn-SE| A& (DSG); 1,2-tlehs-Zd-sn-S A=
-3-F2~aEto]l =4 (VGEF ¢ DLPA); 1,2-tng] 2EY-sn-F e A Z-3-F 2o =4 (VEHF < DMPA);
1,2-tEn Ed-sn-2 YA 2-3-F2Elo|=2F (VLEF 9; DPPA); 1,2-T2H o2 d-sn—F 2| Al Z-3-F 23} E}o]
=3 (GEF 95 DSPA); 1.2-Heleb|md-sn-S Al 2-3-2 A2 ER (DAPC); 1,2-teh¢-2d-sn-F 24 =
3-¥2%XZ (DLPC); 1,2-tv|g2Ed-sn-Fe A 2-3-F 2% Fd (DMPC); 1,2-HZn Ed-sn-F| A 2-0-o &
-3-¥axFY (FRPgol= £ EFIYo|E; DPePC); 1,2-UInEd-sn-FA2-3-E2FF  (DPPC);
1,2-tagolZd-sn-FY A 2-3-F2XZFH (DSPC); 1,2-tet¢-2d-sn-F A 2-3-F 2T ek-golul (DLPE);
1,2-grgl 2 Ed-sn-F e HE2-3-F2Fo|&-golql  (DWPE); 1,2-t] 2 Ed-sn-F 2| A Z-3-EAF o kS0l
(DPPE); 1,2-H&Hlot2d-sn-F e A 2-3-F Ao e-olrl (DSPE); 1,2-teh¢-2d-sn-F A 2-3-F 223

AE (JEF @ DLPG); 1,2-trgd2Ed-sn-FeAR-3-T2ZFAE (HEF & DIPG); 1,2-tveg 2
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[0499]

[0500]

[0501]

[0502]

[0503]

[0504]

[0505]

[0506]

[0507]
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A-sn-FYMEZ-3-EAE-sn-1-SHAE (EF 9; DMP-sn-1-G); 1,2-t]ZvEL-sn-ZF M 2-3-FEAZL A
= (UEF 9; DPPG); 1,2-t2Hol2d-sn-F A Z-3-FAFZFZAZ (UEF 9; DSPG); 1,2-t]2Hol2 Y-
si—EF YA Z-3-FAE-sn-1-F YA E (JEF 9 DP-sn-1-G); 1,2-HZMEd-sn-F YA 2-3-FAZ-L-A
(UEF <& DPPS); 1-ZVEd-2-d=d 2 d-sn-= M Z-3-E2XZ3 (PLinoPC); 1—3*1:]&0‘—2—&31]_%04—511—

SYAZ-3-E2XZH (POPC); 1-ZnEL-2-2# 2 d-sn-F A Z2-3-EA2X A E (YEF 9, POPG); 1
NEU-2-EH L Y-sn-ZFHNZ2-3-22 X FHME (HEF 4 POPG); -2V EU-2-& L U-sn-Z | N 2-3-22
A2XFHAE (FEF 9 POPG); 1-ZvEU-2-4o-sn-S2|HZ2-3-EAXFH (P-2]&-P0); 1-2EHolzd-2-F
o-sn-F M B-3-EAEXZH (S-lyso-PC); % o] ZgE,

HlFol 24 A d9] o= Z8 slgEs 2 ZYH-H2 ZFAICIE v F89 A, ozdg 300, 500, 1000,
1500, 2000, 3500, IHEi= 5000 ¥AMFe] PEG 99& 2zt wd3ts A de Egsta, O1—t— st71& EFs: £
gelgd e = N-(FtR - S A Ze ol d A2 2] F-2000)-1, 2-t | Z] 2 E Y -sn-F B A &-3-E 2~ Fof| §h-&o} vl
(YEEF o DMPE—MPEG—ZOOO); N-(FFR - E A Z 2o & el F2] Z-5000)-1,2-t) | 2] 2B U -sn-2 | A 2-3-F =~
Folekgoldl (VEHF 9 DMPE-MPEG-5000); N-(FlRd-w|EAZgodAZFeE 2000)-1,2-t&n ED-sn-F
AZ-3-EZxFo|g&oldl (JEF 5 DPPE-MPEG-2000); N-(FtRE-wlEAEelold @l ZE]F 5000)-1,2-t]Fn &
A-sn-FYAZ-3-FEAFo|er-Zolwl (YEF <; DPPE-MPEG-5000); N-(FtRI-w|EAZgdddZe= 750)-
1,2-t 2ot 2 Y-sn-F Y M Z-3-E X &Rl (HEF ¢ DSPE-MPEG-750); N-(FtRd-HSA|Zejodd=
2lZ 2000)-1,2-t=H o2 U-sn-F M| Z-3-E X of|ghZolnl (UJEF 4; DSPE-MPEG-2000); N-(FFEE-wEA]
ZgldgdZeZF 5000)-1,2-t] 2ol 2 D-sp-F | M| Z-3-E A F o EFSolwl (LEHF ¢ DSPE-MPEG-5000); Y E
¥ ZdzdHE HAE (SCS); ole] kAlstA o g & &rtsst o, H 19 E3=.

H|oko] &4 X4 ¢] o= Zgm A&, oA DOPE-PEG, DLPE-PEG, DDPE-PEG DLinPE-PEG, 2 tlobdZFA=-
PEG-2000 ¥+ -50008 233t}

HlFo) 24 A A9 dE Z9 XA, o749 diEx " d4dsdl s§E, odF £ DSPE-PTE020 2 DSPE-
AMO530K & X33t}

el
s

Hj ol 24 A Ao d= ZEv Ad, oo DSPE-PG8G Z el AAS Eils
2

H| ol 2] A d9 o ygHedxigEdoet&olnwl (DOPE), YT Eh=Ydxz2vtejdoe&olyl (DPhPE),
1,2-9L8 0 d-sp-ZF A 2-3-¥2FFY (DOPC), 2 1,2-UVg=d-s-ZFYA2-3-F2XFY (DPhPO)S ¥
ghetrt
Hj ko)A X Ao dE FY2vE, 2HE, B 2y REo|=, oAt 1t (gonane), olAE@H(estrane), SF=
Z2FH(androstane), X#|1%H(pregnane), =% (cholane), F#|2=%H(cholestane), oEZi1>Ek(ergostane), 7
¥ ~El(campestane), X ¥ 2 ~Ek(poriferastane), Z2~E|1ntX~Ek(stigmastane), ILEiLX~Ek(gorgostane), o
=2BH(lanostane), AlE2ol28H(cycloartane), 2 999 719 2HE & F2EH Z(zoosterol) FEA,
2 ole] AESHY FIkA 2 AFAE xeela, 2 o FHZHE, “2AHE, AEIOuAES

(stigmastanol), Y 3=2et=2HE, AEAHE(zymosterol), A|E2AHE(zymostenol), HIAEAHE, 7-4)
SlE2EYsdHE, B o9 E3E 2 FRAE X8 ¢ ).

H| ol 2] Ad el oe Hdste Zd2HE, 9 ZH2 3-54(C1-220M) FEA, dxd Zd2=HE oA
HolE, ZY2HHY ofgp7|=ulo|E, Fd2HY FHIE, FdHE Ao, FH2HE 72y ol
E, FU2HE n-Ed7ledolE, FHAHE ZdFteel ] , FA2HdE vgzEoE, FH2HE ZElHol
E, ZHxdE dEdolE, ZduxHE 2HoldoE, FHsHE =2RUE, ZyxHd = ayolE,
ZHd2HE nZdEolE, FulsEE SdolE, Fd2HE Atoldo]E(elaidate), FHLHE o] FAOE
(erucate), A 2HE FAetoolE, ZFH~HE HmwlBoldolE(linolelaidate), ZAHE FxldolE,
9 olo] 23E 9 fFEAE i@f‘f}q

H| ko)A A A9 o+ 54'015’\‘5“ , B—’\]Ei‘?ﬂ%, Ao 2EE, AE2A2HE, B IEHE, §-7T-2F
ankzEHE, §-7-olvAEHE, 2 oold E3E P FEAE XSt AEAY ~HEERH W SES

£ged.

Hjefol &4 XA o= ©52F, FAM(cholic acid), AxulSA]ZF4M chenodeoxycholic acid), =@]ZZF

(glycocholic acid), ©BF$-ZFAM(taurocholic acid), WA F4Hdeoxycholic acid), #EZAF(lithocholic

acid), ME-gl==4t, 2 o9 TRE A FEAS EIIH.
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[0508]

[0509]

[0510]

[0511]

[0512]

[0513]

[0514]

[0515]

[0516]

[0517]

[0518]

[0519]

0

HEdl 10-2011-0071017

Mol e Ade dt FRAIIZEFo|S, T2EE, IJCRIZEE, T2EIAHE, A -ZHYEE
(pregnenolone), ZEZA~H|Z(progesterone), HSA|ZEEIZAHE, 17-0H-ZH 1YL, 17-0H-ZZ A ~H)
2, 1I-USAZE2EE, HE|Egdiduz e, He=ofItEg ~HE AdolE, rER AT,
UYL2HE, 18-3|=FAZEEALHE, HEHGS| =22 E F EE‘rOlCi:VEE]’“ FEEE, TP=UE,
6a-FlEIHTE, 9a-EFLE-16a-3|=FAIZYEYEE, 9a-EF2E-16a-MEZH=YEE, 9a-ZF2
2IAZEE, 2 o) EFE @ FEAE XS 2HBO|ER2EEH fFRE IFES XTSI

H| ol 2] A Aol de d=27, HEEXHE, U AERHE, =228t & (androstenediol), <F
=2 2Et]2(androstenedione), <F=Z~EIT]-2(androstenedione), 3 a-¢t=2 28] S (androstanediol),

2 ol gdE # FRAE Xt SHEOERTH fiRd dges EIIAT.

a
I

H] ko] A x|H o] o= o AER, Oﬂ/\EE]&(estriol) | ~AEE(estrone), °N2EdT]S(estradiol), %
olo] E3E 4 FEAE XSstE 2HRo|ERRE Fid 3RHES AT,

H| ol 2] A9 o Fv2HE 4 vE D =25 29 SgEs 23sit.

n| kol &4 A2 o= C10:0 WA €22:69] W$e HIAS 2= XA, o E £, DDPE (C10:0) (CAS 253685~

27-7), DLPE (C12:0) (CAS 59752-57-7), DSPE (C18:0) (CAS 1069-79-0), DOPE (C18:1) (CAS 4004-05-1),
DLinPE (C18:2) (CAS 20707-71-5), DLenPE (C18:3) (CAS 34813-40-6), DARAPE (C20:4) (CAS 5634-86-6),
DDHAPE (C22:6) (CAS 123284-81-1), DPhPE (16:0[(CH;),]) (CAS 201036-16-0)Z 3 3&+3lt},

ol NAY o ragEdA#, Xavelo|lsAl, ¥AELEY, Fag 4 Az} (PAF), ¥ AVEY
olgkgolyl, ¥ uE|d-DL-FeME, EAVEHEAE, YAVEHOAE (pi(4p, pi(4.5)p2), =TS
3 (cardiolipin, YEF ). # A ¥ ~uE}o]=(lysophosphatide). FA3FE A2, AFuIxAd, 77
QALol= | Fo]E w1 A (phyvtosphingosine) . 2P ol (sphinganine), ©]o] kA& oz HEI=3 2, 2
c1o] E3Es ¥ geit

RNA X5 8 WA] AdS e &%

A Zold, B &S 2FE RNA Z RNA A, rElAlA A E WAl 2 RNA B QA AY Eoko] AWy
o= A, FH ST, B d9e gRIdAE 2A4E 9L AA, E 9 AEA dLE 9% olE9
S50 #IAST. 2 w4 AEX EE IRFFAA ZE JH e REYES MAAZY] Y8k, fdx 2d e
FAA 5314 AAE 1% RNA 7ol 2R HAakS o] 85k el dukd o s #A g

RNA 72 Z-& 7H4d RNA (siRNA) =R E2]&= o]F7 RNA(dsRNA) Ol 93] FAE& AAMS Ad Sol4 #d
2} HAE RS WYy, Fire, &, Nature 391:806, 1998, % Hamilton, 5, Science 286:950951, 1999%
ZHaL. RNAL & vFe 2= 9 E(flora ® phyla)el o3 T/5H™, 2 5 FdAE] Zddd st LA
st o g HER MX Wo] 7|FOo 8 Wil A}, Fire, &, ITrends Genet. 15:358, 1999 Zkal.

webs, RNALE AR s JAEATI7] fste] A2 diY RNAE o] &8t ARAIE, A Z1deltt.
Dyvkxhoorn, D.M. % J., Annu. Rev. Biomed. Eng. 8:377-402, 2006 ZriL. RNAi:E AIE AbE, £33} 9 ddo
#dJstes 2% FARES 2ET 4 k. RNAIE E3 EdAyE 2 odlo]g sl o8 dm=d {2
25 IAHORRYH AEs BHod 5 Yt siRNAZF AlXZ= =904 o, siRNAE WA RNAL 7)o As)
o, AR AEE EdelE mRNA HHE 52 Soldo® Atk oo AZ-Ad FAx H Ao
Pl A e Ao IAAow FA] & F gt} o9 B Ve AR Ve w4 ® oFE-xA A
2 Szl FEHA o] &E o] Itk siRNAE AAU AER EQJA7IE Aol o] Fag SAR Hollr|=
SHARE, RNAi 9] o] &2 A|z:el dia] et A4S Fi drt.

AAEA EAo] FelFA kA ek, RNAI 71HL E4 nRNAY AES Ealo] o]Fojx ), RNAi WHE2 RNA
Td HE SFARISOZ 2 A=wIFeha 5371 i&@ﬂﬂ%, o] &A= siRNA FZE o] St AlA 7}
So] Ar Aol wrdrtet RNA Ak FA3ITE, ® % RNAQ] Atk SiRNA FZ el Ao otej Al Jhgo] AR E ol
R Frkell A Lot} (Elbashir, &, Genes Dev. 15:188, 2001).

RNAI S ZAUE 3k 71X HHLS siRNAS A¥X = =9 B DA 7]= Aottt & & HLe oA (dicer)et
I =T WA gEFEEA 111 84 ol &3t Aotk tolA9 g 712 &4d& 1 dsRNAE siRNAZE A
@ 3t= Aolt}. Hamilton, &, Science 286:950-951, 1999, Berstein, , Nature 409:363, 2001 Z+il. tho]A]

rlo

©
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298 Fud siRAE QAo WA dolvh o 2123709 FFeASEEe|m, FEAAE oF 197 4L A

3L Q}. Hamilton, +, supra, Elbashir, &, Genes Dev. 15:188, 2001 a1, 71&€Z o2 71 dsRNAE siRNA
o] AFEARE Axe =44 4 Urt.

2 3y DILA2 opv] At §’rd’ A, 2 2AAd £ 3 ZEHE XFgete Yt dREY 5Fd, =
A RNA, 1M AF B ol AFEAE Xk 2AAE, AA 2 WHE AlFS.

W, Ad E3]H9l How_o_i RNA M4 ("RNAL" FEE “iRNA
= 499 o]F7lH RNA #BAE
A 7171 $18ked RISCeFe] A%t
5', 3'-txxFo|ESt T W

HAg shve] YR FEELE e F
g wEULHE, 2 ¥-FEUHEE FE ¥ § .

”

H g9 dsRNAE= E}O]/\i(Dicer L2

, =
e AR 5L FAAA, fA4 BEL
o. ) B

i Y

el
e
N
PO
o
e, ©
4
o,
E
[aN
wm
=
=
(=
1o
rok,
N
NS
JE
Pﬂ
rlr
o2
N
A
A8

dsRNA E2}9] o5& o& 59, v Ed Z=YW3E 11/681,725, 1= E&WME 7,022,828 = 7,034,009, =
PCT 4] &9 F/NH3E W0/2003/0708970 A 3t

A zhol& 4= Qlt},
289 @il B2 o5 PCT 4] &9 F/IHE WO 2008/1478240) 41 A E &}t ol v|3kA mi-H
2 33 4 9}, v B d 2= W0 2008/1478249] = 1 2 204 RFE B D U)X K X3

v

g9 449 o WO 2008/1478249] H|3A Riu-wE z3elE Aal BxE x3er),

W&ol ggae] o2& UsiRNAS ¥3Hshth. UsiRNAE INAS 3Hi-8h= siRNAo|M | olu] INAE  “HaaiAld
7] AFAl(unlocked nucleobase analogue)” TF. WO 2008/1478242] w|gk2l Ry D U#] J7} UNAY o7}

HEYE FEYQAI=Y o5& ulF EIWME 6,403,566, 6,509,320, 6,479,463, 6,191,266, 6,083,482,
5,712,378, % 5,681,9400014 & 4= v}, HEH FEYLAE=EE S FXE JHE 4 vk
Ry
Ra
Z b -
R4
Y

olf, X¥ 0 ¥ CHol¥, Y& 009, ¥ Z+ CH0lal; Ry ofdld, AEZ, Fold, she]Eibel, -

v, 2 FEHZAle|Ee] 7|2RE deEn, ou] FHZAlo|ES X%k 1,3-tobd, gty 1,3-tjold, #
A ghetd 7H olmth£[4,5]11,3 Tolx ToRRE MEEw; i R, E RE 5HF

TBDMSO, Bn0O, THPO, AcO, BzO, OP(NiPr,)O(CH,).CN, OPO; H, TJEAFo|E, @ Eg ¥ A o]E 7|ZHE Auy
o, oju} R, ¥ Rsi= &7 PhCHO,, TIPDSO, T DIBSO.7F € 4% dt}. of7lollA Abg% A3} o], ofo] “Ac”
= otAE S TE; “Bn” 2 WES JEue; ‘Bz & WxdS yehid: DT & gdEAEgES U
ElH;  “THP” &= HEStol=2yetdS Yehd™;  “TBDMS” & t-FEudEddS vehys;  “TIPDS” &
HEgo|AxadrAddS Jelgy; a8l “DIBS” = ul(t-Fe)AdS vleld),

EF, oi7lolA AFSE A3 o], "dsRNA," 'RNAI FEA EA' Lelm RNAI-ZA"S WEZREes RNA
(mdRNA), nicked dsRNA (ndsRNA), gapped dsRNA (gdsRNA), #2 33 34F (siRNA), siRNA, microRNA
(miRNA), ©+d 7b=k RNA, #-2 &lof¥) RNA (shRNA), #H2 M Se|awEeoE s, &2 ] X8d 28aly
FEoE =, &S 4 MgE gYuwFdeE s, detHoz WaEE dsRNA, 2 AANE GxA HE RNA
(ptgsRNA), ¥k ojyegt 7] AEF A9 AFTELS L= AQ 5ol RNAIE TAE = e it &

A5 Ages BE golg) Fejojr,
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o] " o]F7}H(ds) RNA"E 9F 40bp WA oF 1005 2 o]Ake] | 53] Hf <k 3001A] oF 500 bp 71 ¥4 ¢

o] 571 RNAS W3lth, 2 dsRNAY MES mRNAS] ©¥ = A A mRNAES vebd 5= o). olF7ke 72+ A
7R AR A Bkl gE FAEAY e T ) ool MY drA]] ik BA e E ofd®e 9
3 FAdE = .

9

AR Zol| A, dsRNAE Al 1 7be (SFEAlz) 2 A 2 7he (Al2)S 23eke 7l ¥x SeuyrEU ey
=5 s, ol el gl Al JPEHES AR ACH, 4 b e sigel e FEdlEs
Aol FrAQl FRUALHE MAE 7, F e EA) e FEYs B olF vt 72 FActa,
o]F Zhe W oF 1578 iAo 247 471 HE= oF 2670 WA oF 4070 471°ge] drholn; <relAls The
& 24 A B R eEHE ALOHE, Az mRNA) EE o] ARl A i ANEe xFeha;
Al 7bee E4 4k ME Ee oo ARl dEsh=(7hy, *J%*é) FEUeHE NS EFITHOMY,
oF 1578 WA oF 257K RSB = B of 2678 WA oF 40 S ELE =] Al e F4 Sk i o]
o] Y-l e}

A FAElA, dsRNAS w ER]a SRl EERRE ofleed ¢ gludl, dsRNAS] AR QL Al
2 B bl e Siah TIN-gA] e R-dA-TIE G os) AE dddn. A FAsECdA,
dsRNA E7ke] A 1(tElAlz=) BoAl 2 (Al2) 7hE o7jdlA e, 3 okl $49 FIUeEE B
Hl-r S PR E = WA oJs) T d =

2 FAAEANA, A 1 dsRNA A= Fiokol] 49
FHHE e H-wEdULHE= %‘7‘] gk 3huke] Al 2 dsRNA Aol FfRAoR AAEY, olw A
1 dsRNA #A+= FLsAY e Ao
AR FA A SN A, AAE dsRNAE dZHH

PN
T A

dsRNAS} W 2FZ i’ﬁ“i(meroduplex)—g‘ FAst= Al 3 7tES 3

AR S, of7]ol A A dsRNA B4t oS 59, A" (A 1 B EAx) ZbE 'S (Al 2) T
2Os2t (A 3) e 22, Al A o) TS A WEZFEE 2 RNA (ndRNA) S FAsHEE], olw ST
982" e A bl AdEAelm, AT vhe] d-owy] FEI AV1%(bp)e FAT F AT,
mdRNA2 A:S1S2 EIE 7Hd 4= dth). S1, S2, EE o B slgEe] g vjEHoz A shgtel tiE] Al
Zvehg Eghsth 'S1T 3 A Thee] ofd el os FAH 01% b BES 'S20 9F 'A' There] ojd o] <
d FAdE olF /e FEZ FEEY, 2 oW EA vk mdRNA F }L 'gapped" #-AS @EtE | "gap"S
07/ wEHUE=dARE A °F 107 FEHLEHE H.M%— ?‘&E}. A5 FAAEAA, AS1 FEH2E
ArS1 FEE e} A:S2 &g 2 Alolo] 9A|g A e iﬂii gk el A71A(HAY oF 10719 Bs o] FA
e wEUEE)E olFA @2 FEUHE=R < ARE oz <lsle] AlS2 FEZ Uz EE
Beldn), 2 sk} o]abe] 'A', 'S1', EE 'S2' 7bEe] 3 wnkel A ¢lele] sl o dke] S o] FA o ¥
Y eE e} FHEY. dF FAAE W A:S] FEZA A= AS] FZ A9 A:S2 FZ A Alolo] O K

-

FH

deE= A, Yaick), FwEdeE s S A 7 ) 2B Atolo] fdstAl shte] EAx
telzg2 Agte] FHEAY E= g o8 A2 FEHsYE FEHEd-o12lE 9A%E dsRVA
(ndsRNA)eFaL -2}, ol S, A:S1S2%= °F 1470 bp WA oF 407 bp7} H3He A& 5 Jie] ojgrie &
e 7HE dsRNAR E ¢ laL, olF e R A eR SUE <IES JHw of 07] WA oF 1071
EUSE =] Al s welse gAY, Ei ArSIS2e AU 107) wEHSE = s dejd A
M} ol 7be Fd 7hl dsRNAE Egetn], olw] ofF 7be Fig HAd shte of 571 718 UiA 1370

F718E 3

0471 oA Ay A o], A 7 o)A 7tS EIEE dsRNA EAE "W R2HFZ A" RNA (ndRNA)E A HE
91T}, deN A Bx1e] dE5& nF 71ES 9 60/934,930 2 60/973,3980 4 FrolE 4= gt}

A= Biyge 47 5 vy, 43NS, 22, dA e 3 ® 3 e olF
A 2 F 1 FtE 29T 4 9t

IRVAL'E AR fRA A%, A oAl EE F45 A5 epigenetics)
Hahe thE goist B7kel olvith. B EW, B U9 dsRNA BAE A4
o

A=} = .
F 5% EE A A 5E EE ol ddold By pEed FAGANHOR SA4E AR o84
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4 ed, Zegd FEFe] ANt dadHeE, i g dads, S od, F
A2 od, A, I o, mE o, Ad-7HEA detE UMY, EadE 3 AE
S X9t 299 o]&E CAPRYOL 90 (Z2Ed 223 Ricol2eH2), CAPRYOL PGNC (Z

Wieo] 28] 2), LABRAFAC PG (Z2W 222 o

LAUROZ €)% FCC (2o 2
. LABRAFAC LIPOPHILE WL 1349 (Ee]ZelAe=),
dlmEl), 9 ool EREY g F4 ed

F B2

=2 o AHE)

RNA A EQHAE 913t =X 5 9 ¥

B ogS RNA el os] 2 RNAE o] &ste] fHA HdS 2dste 24E 2 WS AT, 2o
o] ZAES RNAIQ HHSS AAAZ & JdE Rt BEAS Axz dgdd 4 gl B dge] §83 it
EAS dRE olF sty W4k, WEE e 28)-A34d 4k, RNA, siRNA, siRNA, shRNA, miRNA, piRNA, RNA
AgA, @d7ier @4k, DNARNA Z]We}, <bEjAl2 d)ak, 9 2jrAqls xFsth. of7|oA ARgH AT o],
SiRNA, siRNA, % shRNA §o]5& Z}#l = siRNA, siRNA, % shRNAC] AFEZS ¥33th. oS 51, siRNAE
tholA FAol 7|d® Z3Hs RNA & o] F 7l RNAS ¥ 3Heh).

BEodtge] §83% gRIN BAES e A4S g3ow 8 £ Q. FHow A A3 Azt 4
2% 1 FolA = INF, FLT1, VEGF siZ=], ERBB #i'Z@e], PDGFR s e], BCR-ABL, %! MAPK #jde]& 23t
rHo2 Ak A FHAA R oo digk Hak AEe]l o2& PCT/US08/55333, PCT/US08/55339,
PCT/US08/55340,  PCT/US08/55341,  PCT/US08/55350,  PCT/US08/55353, PCT/US08/55356,  PCT/US08/55357,
PCT/US08/55360,  PCT/US08/55362,  PCT/US08/55365, PCT/US08/55366, PCT/US08/55369,  PCT/US08/55370,
PCT/US08/55371,  PCT/US08/55372,  PCT/US08/55373, PCT/US08/55374, PCT/US08/55375,  PCT/US08/55376,
PCT/US08/55377,  PCT/US08/55378,  PCT/US08/55380, PCT/US08/55381, PCT/US08/55382,  PCT/US08/55383,
PCT/US08/55385,  PCT/US08/55386,  PCT/US08/55505,  PCT/US08/55511,  PCT/US08/55515,  PCT/US08/55516,
PCT/US08/55519,  PCT/US08/55524,  PCT/US08/55526,  PCT/US08/55527,  PCT/US08/55532,  PCT/US08/55533,
PCT/US08/55542,  PCT/US08/55548,  PCT/US08/55550,  PCT/US08/55551,  PCT/US08/55554,  PCT/US08/55556,
PCT/US08/55560,  PCT/US08/55563,  PCT/US08/55597,  PCT/US08/55599,  PCT/US08/55601,  PCT/US08/55603,
PCT/US08/55604,  PCT/US08/55606, PCT/US08/55608, PCT/US08/55611, PCT/US08/55612,  PCT/US08/55615,
PCT/US08/55618,  PCT/US08/55622,  PCT/US08/55625, PCT/US08/55627,  PCT/US08/55631,  PCT/US08/55635,
PCT/US08/55644,  PCT/US08/55649, PCT/US08/55651, PCT/US08/55662, PCT/US08/55672,  PCT/US08/55676,
PCT/US08/55678,  PCT/US08/55695,  PCT/US08/55697, PCT/U508/55698, PCT/US08/55701,  PCT/US08/55704,
PCT/US08/55708, PCT/US08/55709, 2 PCT/US08/5571114 &/HE AES Eg3},

Ay E 2 U8 RNAE vholg g frzbe] Fol] R Al Ads i = gtk oE 5W, 2 WUy
A =AE 9 PHEL AEFAA upolg o] vpelg 2~ Aol WS Zdated 88tk dF FACE
o A, & W RNA Mol ofdl AEFeIAte] wE g 7] A4S 2dske 2AE 9 UHE AT, <
ZFdAe] Wy 9/ms FALe AZFQIAte] RNA ZEHebAl Awe] Fiel ARAHI NI e g 1
A RNA 28 AEE dadgezy 249 5 ). AEFQIA vloly 25 BAH o2 S RNAY o wat &

AR PAQEAA, B ouge B 7 SYunIUers Ba, EE ol AyEdn g RA fE4 3
G FEFS Xdete 2HES MACdA FAgowM, A 7 ArAe] EAE AAlsts AE
2 e AFEC. RVAIE WAA RNA (RNA)E EAOR ki, slmg oFsAlzly] sl Ae 1A
RUA(SiRNA) & ol &R B wPl A ol g SRV ol L2A, ol HH, 11 dsRVAZF siRWAR 2
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2 @] siRNA #2F, 53] ¥-AFEA Fdl= 3070 nwe] |1, =5 oF 17-1971, Ee 192U, Ee
21-23719] 4714 4 4 vk

SIRNAE X7 AlZ=glo A Mgl FHxr 5SS FAE 4 Ak, E7]dA 19 WA 2770 @718 7Fd, &
& Fxol Fojl RNAE o|F 7hEe] E7]old AHdd AEAlel FAAES] HdS AdeFor AEANY, X
7 AZEELS Z2 dojd RNAZS siRNAR HeAA ez FAx A5S AT ¢ Aot

RISCE siRNA FZ&H29] el 7hdhe] AR A MAS 7[X & @l 7] RNAS] dubs T A, ¥4
RNAS] Aehe siRNA FZ e 2~9] el 7hshe] AR A0 FEWA dojdtr, F 719 3'-ow S >xghst
ul, 2170 wEE LE=9] siRNA FZE v dubdgor g dxdo] A,
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A WX 3570 bp, T ok 217 1A 3070 bp Aol7t & 4 vt

SiRNAYE 34 @ J Bz}, mE ole] AREA FEYLEE Hdd AR HFEYLEE HAL A= ©
d tge] ZEFEYLEEE ¥3E 4 glon, ]uﬂ the] slthe] ZalhZe0E| Tl 5 -F Auo]E (%2

Martinez, &, Ce]] 110:563-574, 2002, % Schwarz, et, Molecular Cell 10:537-568, 2002) %+ 5',3'-t]
T A o|ES o W AW O|EE 33 4 9t}

7ol AHEE A o], siRNAE AAHom AAEE RNA = DNATHS E @b Haje d4u7 ko,
setdoz-agE U eEE @ -2 QE=E ¥R 5 ok A FAEAA, B we) ge 3
Ak B 2ol ESA) (208 EFeh A EETE flvh. AR FAdEA, de 4 Aike
RNATE: FA3E7] #f3te] 2'-sfol =54 718 M—t— WEUQEEY EAE aTed gom, wehd, B ud
o e 7 A BAe el PuRIULEHECH, 201 718 e RRUSEE)E duder 2§
A @tk 2Ed, RVALE A8 Slke] siRVA Aol eRirZel QE s EAE a7 ¥E siRVAE
2'-0H 718 7kQ st ool FReUSEEE Egshe AR PA(S) = U2 a8 e agd 7], B
olole] i 5 7 4 Utk siRVA EAE FEUSEE $Eo] A2 oF 56, 105, 20%, 30%, 40%, Hi

50%1 4 BRFEFHSEES 283 4 ).

A71NA ALEE AT ol siRNAE IFANE o ® BW, &S A RV (SR EA, olF she RN

A= =]
(dsRNA) 24F. micro-RNA 5%}, 22 #o}7 RNA (shRNA) B4b, 2o 7H Sl umZg Qe = Bap, /e 714
ik B4, #2 A WY S awEdoHE B4, sstde® wygE siRNA 24, 2 AR fFRAE A
SA71% RNA (ptgsRNA) E7hsh 2 A Sol4 RAIE $A4NZ & Qe A4 $A8 2
OE]E‘ :I‘Lj‘ﬂ ]E ]/ﬂ siRNA E—Z}-—L‘_—‘_— HEﬂEQJ /L]/_\_ U%] Oll-];]ﬁi /ﬂoa:] w= _\:,]_71:—1__% E@'é}{:j]}”, O]U:H /L],/_\_ E;l Oll'E]/L]
2 BBo magors wl H-FIEYQEE AR o TGHow AR, L o] AT A
Fa AY, wAZEs F5AE, 254 FEA4E, D/EE A3 (stacking) FELE ) W-FHAR o
Agc
"SPEl Al RNA'E EH Ak nRNAC) ARAQ RS b RNA shetelv], B fA aRNAG] AFEhe 24
RVAIE 53 4 9lrh,

o 7)ol ARgE AF o], "RNAI TERA" EiE "RNAD AFEA"S 2 7HA RNA (siRNA), So}® RNA, 2 A}
Aol A Aekslo] siRNAZ A8 = 9l U}= RNA 2E3 2C RNAL S5 2 9 RS walth. o)
o 4] RNAI ATEAS ek AEUo]A] dsRNA = 3o] % RNAS AAdst= AAA, 2/mi= AAUoA] siRNAS
Ao g e AARAE AN 5 e 2 HE(RNALD 2| WEd A FEY|E jHE E9E

F

sillybrid ¥2H= siRNASH $Ab8E 715 k= ©%F 7heh dtolth. o% sbek RNA b dl4l, siHybridis RNA
Zheh B DNA Zhehes AEITh. uhdAslE, RNA b B4 mRNAl Afshe bElAls sbetelth. DA 4
RNA 7}ehe] Elolramol 93] wHEOlA sillybride dfolRal=d® ARl BES Jix3, ulfdAsAE Hx
@ shtel 3 oM B b

B oague A o] §HE siRVAE F le ME eanEdercary ojaudy 4 qud, o @ g
o Az shetold, HE sbee kel shetolm, QA W *ﬂé Fhere Ab-gu Ao, 7 shete
OE bl Qs wEUASHE A duHe FEAeHs Ade £ ol stel, el et
A2 e AE B0, FEAS 0 hEe) FRE Gasha, ol olF Amel pie o 19 9718
of Hrh). SHEIMlZ Jhehe EA A B Ei oo RRolA FRALEE Adel YA FIIALHS A
e EPY F A, L Ax TS HA W D i oolg R Aget wRUSHE AdS LY
Z gk, Yo, siRAE B SYnrZAeEERYE ojgEd & gom, ol siRie] g
Q1 Al W QHEIAl FES Wa-o]uk i - o] s AR,

QR FAAENA, ALh AL AT siRAE AT-ARAD As D EAs FRS e FEGA W)
9% FEes, doly mi woY solw 23 pxe] FehEUeEsst @ 5 Qov, ou Eds i
o e A a4 B4 EE oo REAAN FEALHE Add 4nAd FIUHE Nde TET F
3L, L Al BEEe HA AW NG EE oo PR F3ee FRACHE ADS TIY + Ao
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siRNAC A ® % —’F A= 3

'E
oftt
lo,

EE XAFRE|QOOJE QIEFEUEE ©71A, 2'-tUSA R

FHULHE, 2'-0-vd HHFIFALEE, 2'-dSA-2 -5 T2 R IUHE, "FF(uiversal) 471"
FHYLEE, ] 82 (acyclic)" FZUQE S, 5-C-WE F2yoE =, 2 wok Fdy 9/m= JAd o
S Al F97](abasic) &7 BHS EeHsT}
SIRNA B7e] QFEJAl2 RS o] ohElAls HEo| 3wt EAEZE|QE AEFIULEE P74
SEEE 4 gtk QFEJAl: RS o] QtEJAMlA FEo 5'-wtho| A oF 17] WA oF 5719 EANXZE|Q0E
OE Y LE|E YIRS 3 4 otk siRNA Bl 3 -0 FEoElE oude A o Ay w=
NE FANA FeHor Wy YRFFUSHE T USARFEUeHES £33 £ Q. 3-dn
FEIQEE oW s} oY FE Y] FRFIFIULEHES 233 4 Q). 3'-ZUY FEYQEHE O
o st oo HEA K SE =S 23 5 ot
d2 =, ey oz-wMaEE iRNAE 3F 7letol A 170, 270, 370, 470, 570, 670, 770, 870, T: 1 o]Ato
EAERE QO o]E OEHFZYQEE HI|AS 7bA 4 g, T 7F stgo A 1] A 87 olAte EAx R
FlodolE Ead L= F714E 7M. S slth Ex Eiﬂgoﬂ o|E QEFZeQE = #A7)AE siRNA
Zelrol o 7] L AFIYSEE JfTF B F ] BE o2 Su, Al sbg EmlE olE Al sbe EE o
= 2T 7t vhgel s 5 8

EA FAd =04, siRNA A= AlxA 7bek StE A~ 7}
A, 670, 70, 870, 970, 1070, EE 1 o)Ae] I ud EAERE] Q0]

AR FA| A EA A, siRNA A= Al 7he, SHE Al 7}
70, 670, 770, 870, 970, 107H, T+ 1 olAte] F

siRNA Exl= ¥ a4k #2185 23 4 glEd, olul siRNAE oF 3870 Wl <&F 7070, ol& &4, oF 387,
4071, 4570, 5070, 5570, 6070, 6571, H+= 707 wEHlREl= o7k ww, oF 187 Wx] oF 237, <& B9,
oF 1870, 1970, 2070, 2170, 2270, T 237) A7ES 7R, olu] 98 LEluFIUQEE = oF 1970
A7 2 2 BEE VK= gE-Reke] 25 YA,

o T

AY SIRNA BAE F ) £ RELZE TFF 5 Qb SR B4 @ A BE F A 22
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4, B o)E BE shere] 3oyl RaE S

EA FAdEANY, SFACNE A geHoz-HPHE siRNA #x19] M 7be, S AlA JhE, T olE
B5 7bge] 5'-wief RAET. AR FA| S A, SFANE BA= FEH o2l H siRNA ExFe] Al
7beh, SHEJAl ZhE, e olE BT UtH B Yo xFe] 3'-w 2 5 -thio] BT R

AR A EN A, FTHACNE B AE} Te YESHH Axwloz FetHoz-HEE siRNA Ex5 A
A F e B2 ¥33sit

IR FA A FEAA, st oR-HYPHE siRNA Ao FaE ZFACE 23 ZdEd SEE, A 84
AR, == AXE FHYS FAY F A AX FEA U e, sleg o2 E siRNA B F2)
2 5 Qe B Ay nHEiE B ZFACE BAY o Jargeese, &, M= 53 ¥/ W%
20030130186 HellA] A= rk

SiRNAE siRNAS] otEJAl~ F-Eo] siRNAQl A~ FES A7 E wEUdQEE, H-wE2dEE, B &2F
Y FEYULEE/M-FEULEHE HAE XFTF St dF FAGEAA, wEELEE JAE Zdolrt
370, 470, 570, 670, 770, 87N, 9/, EE 1070 wEULEET. dF FAAEdA, FEALHE FA= At
SEFH (aptamer)7F E = Atk oJ7)olA ALEHE AT o], "tEpH" EE "dAE MM "= BA B 5ol
Hog Agtsle At 245 ¥, ojul, YA Bl olo] xodd Ao FH EAo] o <A EHE=
AEe ety giotez grElHE Sl AAFom AHA o= mA Bxle AgsteE ik B4V =

d2 59, e S o] &3te] vz gt=-Ag To¢lo] AgA A, "y xdF o AAFHE =
o] AE LS WalE 4 Uvt. A= 59, Gold, 5, Annu. Rev. Biochem. 64:763, 1995; Brody ¥ Gold, J.

Biotechnol. 74:5, 2000; Sun, Curr. Opin. Mol. Ther. 2:100, 2000, Kusser, J. Biotechnol. 74:27, 2000
Hermann % Patel, Science 287:820, 2000; % Jayasena, Clinical Chemistry 45:1628, 1999 Zil.

H-72HHE A= ¥V wEULHE, A2, ZZolul, o=, JEH =, gstE, A4, &
getolmmgbd, e v Y SRHE (7FE, 270 WA 10071 olgd ZElE W E THAE EEdEd 2
2ol & & Jut. EAH d= Seela ¥ Kaiser, Nucleic Acids Res. 18:6353, 1990, % Nucleic Acids Res.
15:3113, 1987, Cload ¥ Schepartz, J. Am. Chem. Soc. 113:6324, 1991, Richardson % Schepartz, J. Am.
Chem. Soc. 113:5109, 1991; Ma, <, Nucleic Acids Res. 21:2585, 1993, ¥ Biochemistry 32:1751, 1993;
Durand, &, Nucleic Acids Res. 18:6353, 1990; McCurdy, <, Nucleosides & Nucleotide 10:287, 1991,
Jaschke, &, Tetrahedron Lett. 34:301-304, 1993: Ono, <, Biochemistry 30:9914, 1991; Arnold, <&, =7
SAUE WO 89/02439; Usman, &, =+Al F/WHE WO 95/06731; Dudycz, &, =A 370 No.95/11910, 2
Ferentz ¥ Verdine, J. Am. Chem. Soc. 113:4000, 1991°14 A%® RAES L33},
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S, 2'-obule, 20~k

HE S Aists 2 7FH AAld7E ok, 92 1, SEaRFUlEsEE oS
2'-EFQ=2, 2'-0-vd, 2'-0-¢, 2'-H, wEHLHE 7] ¥ 2 wEHolA AL VIE Wy 9
3 tAAdel AstEla 2/ Ee *@giﬁ gAo] At w2 AAAY. Usman % Cedergren, TIBS 17:34, 1992;

Usman, 5, Nucleic Acids Symp. Ser. 31:163, 1994, Burgin, 5, Biochemistry 35:14090, 1996 1. AL
Bake] @ Wyge GRofo] du] Awyo] sk}, Eckstein &, THA &7) PCT W& WO 92/07065; Perrault, &
Nature 344:565-568, 1990, Pieken, + Science 253:3145317, 1991, Usman ¥ Cedergren, Trends in Biochenm.
Sci. 17:334-339, 1992; Usman & =+A 870 PCT W& WO 93/15187; Sproat, V= 53W3 5,334,711 4
Beigelman, &, J. Biol. Chem. 270:25702, 1995, Beigelman, -+, =A| PCT &7/lHZ WO 97/26270;
Beigelman, <, V= 53W3& 5,716,824; Usman, 5, V= E&WE 5,627,053; Woolf, &, =4 PCT &7IH
% WO 98/13526; Thompson, -, Karpeisky, <, Tetrahedron Lett. 39:1131, 1998; Earnshaw % Gait,
Biopolymers (Nucleic Acids Sciences) 48:39-55, 1998, Verma % Eckstein, Annu. Rev. Biochem. 67:99-134,
1998; ¥ Burlina, &, Bioorg. Med. Chem. 5:1999-2010, 1997. ©|¢} & ¥/ WE&EL
9 oolg fAR A5 B A4S A48 99

Al @, 7] H/EE Eade]E Wy 9 AnkEQl W 8l
AeFes Addth. o9k 2e Vless adste], A RNAIE FAA7]= siRNA EAke] 3o 3] <
AE A ek g, B owrgo] giRNA Ak B2 W A 7)Y 95t of)o)x] HAuE AT} fA18 WEPo] o] gw
= ot

FAEREQOE, TAZRUEOE, H/EE 5'-HEZAZYE 7|0 9 uFpIdLEs
JETEHEE F71A9 3Heh4 wge] S STMITIARE, FEFE WP o] HAJo] fjle] HAY
e G4 o] dle] & 5 vk wEbd, A ZAE 718 o, ojsh &2 JEFIEULEHE Y749
Fe A2 A T 19} A2 A wEY Fae 5A4E BE F o], o B aie F7F 9
Solde] Fde 7HAae

A5 A= H 2 HEE s o] ZAEZRE|RCOE, EANRUELCE, WEEATE, X
AEZEAAHE, =22k, opdolE JtEnolE, Jt= 1 wd, opAlgtetmElelE, EejopulE, F3y)|
°|E, %%OFH]E, EJMM , EFoHE, ElQEFoME, “‘/W“ dAEd, ﬂi&% EFshs EavolE
718z WS 747 MFE SiRNA EAE EHoR dv. HuRIUoHE 7RBEF My dgEAe

Hunziker % Leumann, Nucleic Acids Aanalogues: Synthesis % Properties, in Modern Synthesis Methods,
VCH, 1995, pp.331-417, % Mesmaeker, <, "Novel Backbone Replacements for Oligonucleotides in
Carbohydrate Modifications in Antisense Research, " ACS, 1994, pp. 24-39% Z+a3git}.

Aak Bake] AdS 9% W ES Akhtar, 5, Trends Cell Bio. 2:139, 1992; "Delivery Strategies for
Antisense Oligonucleotides Therapeutics,” ed. Akhtar, 1995, Maurer, <, Mol. Membr. Biol. 16:129-140,
1999; Hofland ¥ Huang, Handb. Exp. Pharmacol. 137:165-192, 1999, ¥ Lee, &, ACS Symp. Ser. 752:184-
192, 2000. Beigelman, &, V= 531¥W3% 6,395,713°|A AHstH, 2 Sullivan &, PCT WO 94/025959] 4+
ik =] AdS g Akl S AW, olst e ZREFS AdHAow o I B A
of o]&s & vk, M FA= YEF o A Ee R4 3, ARbed e, sfel=rA
A S2Y~E- (7 Gonzalez, &, Bioconjugate Chem. 10:10681074, 1999, Wang, . =A| PCT I7HHE WO
03/47518 2 WO 03/46185), ZEZ](ZFHE-co-=2]F)AH(PLGA) % PLCA WA+ (71 vl=r E3WE 6,447,796 2
nE 58 &Y F/IUE US 2002130430), ARs7bed UmAle, AAFAA viaT e oEsd
(0'Hare % Normand, =#] PCT F7/HHZE WO 00/53722)9F £ & AX 2 Sl

A gre Grol FAH TFE WPl olal AEZ Feln 4 itk ulclo®, WAL BB A9

L

FAF EE F9 #HZo 98] ZAhaHow Addrt, B owwo] dak BExlol A FANHEE, 25U, duole
AAQlo))= Conry 5, Clin. Cancer Res. 5:2330-2337, 1999, % Barry 5, =+A PCT 3705 WO 99/31262¢]
A Ay A3 2o, 37 vke 2 FAP] WHE o] &3l e vleE-gle 7|ES ol &3to] AAE & Q).
2 oago] Bxle Yy EdR o]8d 4 vt gy -2 JiAdA e dAS WR, 2 EE

2
Az (o= Awrbx] S-S &3k, v slE Be S4e ¢shARI

¢}

"RNA"E= FHAgE g o] glRyEHoEE e X EAE Tt "gRg I =" WEHD-T R
b=z FolojEo] 2' 9] Aol A "o‘}OFE/\ME 7H 2 LE =T, o5 &5 o]F 7 RNA, u}ow%

Ao AR RNA, EdA o= & RNA, 34 RNA, AxFH o= ik RNASH 22 e ,
Fu ool wEH S E =S T7} Ad, Ag, Wy g/Ees wdge] o3 AAAo R AdE= RNA
HAE RNAS Z3sic). RNA A oﬂle £, RNAQ] s} o] de] wEd LE|=ollA siRNAS] wHy-
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Q7] FEYLHE; YAXEY
L E=; HE2] 3 4-Y3lol=

i d |
w47] WololE); 1,4-R8t] & EAI0|E; 3 -EAE Rl o] E; A EAT 6| E;
2]

, | 271 (Rojojg]), 4" 5'-mEddl F2HSHE; 1-(HEf-D-<l

JERFIEY) wEULEHE; 4'-He wEdHH=, JhERAllE wEHULEE; 5'-obvn-d
ZAHOE; 1,3-Toln|x-2-Z 23 ZAHO|E; 3-oluray IAF0|E; g-olu|ndi FAHOE; 1,2-0F
g EAFHO|E; FolEFAZRI EAFO|E; 1,530 EREAANE FEULE S
dutrEE eEE; HEY 7] FEFUQHE; EAXZUE Qo E; Efe-dAEFend
21 3" 4'-AlE FEYLEE; 3 4-tgto]=FARd FEYLEHE; 3,5-tslo| =AY FE ,
GHAE wEHLLEE B F7] RolojE]; 5'EAEroluHo|E; 5'-FEAFZE|QO0|E;
/e v-Bgd 5'-¥AFZolu|do]E, ¥AFZE|QolE

S/EE EAXRUE Q0B vy ®E v vy WdiEsydelE Tgjal 5 -UE RoloEHE X

A E A FEvh(E A W8S Beaucage ¥ Lyer, Tetrahedron 49:1925, 1993

o
=
=

"Ml LE R sk ool e eE s dialste], 4t = FghE 4 e V] e dges Wt
oul, B B/EE EAHE Aeke eI, UmA| AVES olge aad SE FAEH. 7] B 3
22 MR JAH= wRULHE 7], 7FE, ottlmAl, Frobd, AEA, g e EHEls 36
ar, mebA, -9 Aol 4717 9=, BV 2 5 v

2 HolE 7|2 74T, wEUHEE 3, E2VolE H/EE ¢V B
Av MY EA &S F AHFEULHE AR, HY" wEELHE, v-Add wEEL
SYeE= 2 Ve 59 &ol2 3" £% vy, 7Y Usman ¥ McSwiggen, supra;
Eckstein, &, =A PCT F/WHZ WO 92/07065; Usman, et al, = PCT &7/WHZE WO 93/15187; Uhlmand
Peyman, supra, REF Ficddd FFEY). Limbach, &, Nucleic Acids Res. 22:2183, 1994l f.oFdl A}
Zol, ¥y A U)o ¥ 7HA dEo] dut. A Expel =9lE 4 Jde V] WP vl-ATHQ] G2 =
olx2l, Fd, FJd-4-2, AYPd-2-2, A, FEFHA, 2, 4, 6-EUFA AA, -Wd 2, tsto]
c2egd, =g, opvdd, 5-¢AAED (71E, sHEAEE), 5-¢ZSEAUHE, JREVY), -2
9 (7FE, 5-HERSEW) £ 6ol Ynd e 6-4Zdagivd (71 6-HWE ), 2238, 4 7]
EF(Burgin, &, Biochemistry 35:14090, 1996; Uhlman & Peyman, supra)E X33ttt ol "#HEwH H7]"= ¢
A 1A otdd, Folbd, AJEA 9 f-gkdo] ofd FEELEE 47] e o9 FUHES vt

o,
N

N

"EA QAT R A AW EE EAHSE AQUe B4 Ade] Al AdS QrEs i) L3se
SIRVA Al o8] FE Aetel vlstel Aol B EA BRI, RS AAE Bl

SiRNA A= DILAZ opwlieit 3hghe Bz ol AR H5Eo], dxFdel 2ZHAY Be 54 AEs
E 2SO dddd. @it g FAE T RE EE 2EHES SEfo], AAZHY §
T o

— U —=

r 1= KX
Fulo] B FHHA Fe AR FaHom Fod 5 duh. E gE FAldelA, Egedd S2F (PEG)
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We] iRV BEE, FUREE EE oS mYe FRHom FFd 4 Ao HaW pre eld ¥R

X
2 urAE A= ¢k 2,000 WA ¢k 50,000 daltons (Da)e] 2 4 Qlt}.

B2 BAEA, 7M., ZYwEdeHE ¥7 e H-rEdEE g5 Soke] el i 4

o] RNAE %*éﬂ—t—ﬂ %——Er?z 4012 7WE} Bk

A gel EE olF sbg gelel HSAdnpIdeHs wR dupddeds 2 ol ZeW:
Bgth, o] ol GAE, Ad¥on YT Ten v-AARoE AHT, ¥ /FE A fAR AT 4
A AV, R AF FFALEES S BAsE B4 wEAQEE FA] EE WY R
N5 EE Y748 EFeE e TEAT. olsh Ze FAAS oRE EAEZEQE, EAELoly]
HolE, WEd XAXYoE, 7]E-Hd IAXYOE, 2'-0-vd ZHRFIHLEE, FE=-3A (PNAs)S X%
Sht olol @gsA et

"2 olF 7FE RNA"= oF 4070 bp ool A7), A& =W, 1007] bpEu 2, E= FH SHsHAE 3008 2
o
-

919]¢] o]&F 7}eF RNAZS @3t} 2 dsRNAY A9-S mRNAY @ = AA mRNAZS YEbd 4= odtt. & dsRNAY
Hol Z7)E= Alge] flck. olF 7tE RNAE ®EHE Vs X8 5 dEd, WS EavolE T 7|
EE wEHAE & & Adrh. o9 e Wy WA T 3 old YA Em o] FAE Aol th
2 WEgs ¥ 5 .

o]% 7}k Tz o3 EE micro RNAZ WE7] 93 274w RNA 7bgo] o8] i %= sje] WA AR
Z1Q1 RNA 7ehe] ojdol o3 Fdd 4+ At

" Q1317 (Overlapping) " + 7 RNA @i Eo] & 7heolA t=o] FEel Qe =0 o8 HAA= Ads 7H4
g2 ey, o7]M g4 FEULEEMmD) FE -5/ AR e FEYLEE e 5107 FwEHoH
T HE 1 ool €.

"Et o] Ak dsRNA"E F8 A de)] 278t A E Ao] gk dsRNAS wHEkch,

"EA FAAR E= aRNATE WA o] defe) HAAh E aRNAS IRTh A HAA B mRNAE RS
A B2 A, Rk ok diab B 2§04 BEe a48E Jasse A4 288 4 4l
goomA e WA Ee eddel ¢ dth w4 e mdgel AR AE Ee f71ACA
Y S0 AMAoR JFE T PR BEE § ol oleh 22 AZS2 A AAe] gl e
o) AE, AN (ganete) & TS BE E AR vlolel i ol ME, w: BAsE A¥A E:
T8 AE e AYEE ool Eeld Axs 2
AL e 9% &%
&+ 0 e B 2AES 4909 AP e Ausdor S4A, Bwk ohdel Fatolel A€ E=
Flelr el F4ede] oo 2gs dddhzdl olgd 4 v A= ¥ wHe 2P % g o
she ARetd Ex AN adE Alwshed FR o AT Ao

9 ° e A,

gAAe dEes fE=, d@nd S5 olF Jhe RNA, =dAl. Al F-AAiAl Fmtele A,
FEEA, MDA, e A, 294, FAEA, FLA2TA, A, FHAAA, FEAHA, g, Fa
A, AP olxAl, A, F&uA, FHzHE-Ast =4, FvheT ARSHA, T2E, A, 9
A, AblER, s2E, A A, AEH A, AE FF A, $F e 9x A4 A, A dad <l
2k, "8 {57 BA, = A% A, 9 A, A A, Ad 22 A, #3713 A, WA A, &
EA R, BA7IHE AR}, =R, AERA, TRABIUY, AvfEERA IULRERA, QAHFEY, A
2ol=, AldAd Ha, A, 9F2 &4, o022 4, Qs A, IFA g 9 olFn=IFEWS



[0703]

[0704]

[0705]

[0706]

[0707]

ZIHSd 10-2011-0071017

2 A

o] d2= JdYEZXAE, FHAE-ZF2Y A= A}, A#Y, Factor VII, Factor VIII, Factor IX,
JAYHAE, slutd, 8|77, gF2L, gFdS 23},

FyA] e BR, So|lSRBE, SARE, 2nEshy, AUy, =ul, B, BeEW, 4o, v
Erle, Rrdwed, RESsE wE URe, 22HE, delmRazEE, TREeasEe, iU,
ZeUse, WEsuyss, EudaEE, GAMEE, NeHES, deiEe, SRAEE, A4, of
AEokr el vl-2ElRol =4 49 B NSAID, opbZmulo], ubuldl, EERe=Ed, Ara-A obh]
wFehe oty ohd R poldl, & AFobeAl, oA REH Y, Tdlg Aol HESANEY, &

VRwEE, HAELHE, dAEdyE, LRAAY, dezey, oAERZ, ZRAXHE, dsuidd, Y
ExgAd, €9 24 R fAEHE, ZAEDRAA-gEE fE=, AZ2IEd, 549, ojuj=Zanl, A

HEd, grERvEE, SEAY, HSAE g2FEAl, gRoAAZEUA, SEEEA B, a2EAEd,
nayE, ARIYE,  HauE,  oEdayE, EFIuE, AlERaxd, HEIHIER,
ofrimIFAANE,  dEERvlold,  Algpwieldd, EEHAl B, 5-EFeEgIHd, Ederieldd,

AEEAACE, sto]msAl -2l HEEA A, E5 i
[-ohH R, g, FdEd, EadE, Hdd, Zgxd, W o
A FFEA TPA, 49 A AR BGF, AdfrebdlE 43dak FeF-2H4 == o

3

PDGF, @&¥et 47 AAF T6F-43} = e, dagdd i A=, T
A=)

.

t S b AAFINE, A8 BE Q)
A, Zagd, 3 A= Ak TSH, FAREAS S22 ACTH, F4Hd 222 PTH, ¢¥ A= S22 FSF,
FADE zEE ¥E 22 URL QsEd, S0, 2AEY, SAEA, FEHEN, dEHE,
bR, AvtEAE, AvtEERY, AvpEdd, dup-ddd Alx 2s 322, g7, eHEd, HER
gd, AsEelrl, avkdd, AFRIEA, BANE ARRd UYERF, vAkEd, ARIEERAEY, 2o
ey, ghreed depad] GyEY, REY, FHSAE YAFEA, ofavtelyuA], ofE7|uAl, of
271 d dlopuldlopal, otdlmAl wetrjuAl gryrEdord, ERAl, ARERA, stul, WA, =4 P, wt
axeil, dv-sRed, EdaAR, vugndl, we-dxdnd we-g2sd, ZREEN, AE2E
2R, dupe-gebid ) dul2-g 2 a5’ R, dul-grxdnd, duvti-sRed, 4FW, 3 ZHdEs
e
FgA L] = e¥eolE Ee evQols AFA, 7Y, Ed, SolEREE, SAEE, ZREvs, YR
W, ], eds, deEyd, gdRE, JEYUE, RIdnEd, REEvs, 9 3Ryl A=2ESasHE
74, AEBEE, SO|ERIABEE, SFERABEE, THsYE, ZHsyEE, MYy EE, Efg
=8, AES, HeEES, deHES B EFAIEE; VIe-Aa9A, 7, FAA], ofFZ e, ke
AR IFEA d-ntelY A 2dE, 7HE opERNE, fuhel, EYEFEEHAY, Ara-A (oFEH| =5
ghmdotdd), obd e, mEHGA T, oA Eud, HuHSAo A, R HHSAAER; &t
=2, 74, 292 EgE; gaERE 22 QuERA; 2 e 22 iERM; TRA2E; I
SR e 25 ojeAl; YERIAE, ¥ 4 W fE= 2 AAED W 52 JEEe g2
A A Z2Redy g2 Fe A s|AER 84 A Ad GAS T BEE, 7HE, =44,
ojmjxetdl gl AWEd; "iERvE=Eyd 22 A SERAEH 22 AAo|eAlr  FRAHA;
FAAA FHSAE UaFEA 2 pRAAZ A g md F-adolAl, 7k drEH A B, 1elA
=0, mEagE, AEIuE, HesuE, oEdHauE R IFAYE; A, 7hE, dddd,
AFEAzd, HESAIER, ofnmaFar=, o Ezvloll, Aetuteldl, Zeuil B &4, 71, 5-
EFeEsHd, sHerteldl, WEEHAOE, B solEFAlg-dol, HuSAoll, E5A5-EY, 6-H7
Eid, S, ge=Fhlal, [-ugHl, gE g shge| el ddskAl, vk, EREE, dE o=
Zh2E o=, fHlFE, 55 Aoy B IEA:; FAuda g2 FRAWAL Zekxil, e, Yega,
dEjobll g e FudshA]; oAl Eopued B ofavdlat e XEAl; zbstE FA B A dHEES X
el dEE 2 UEE A tEAA SelawEd e E=; 1E]an RNA, = RNA, M4 RNA, DNA, 3 A
sand fEE 9 dd s asss FAAES 26k vholg s HEE 2
Folg e g AA
A7) AHgE AT Zo], “Fod=(administering)” I3 “Fol(administration)” & 3w EE =
BEs 28 AAE AR At BE Fus . 2 2 sighe % 2AES d5eE F
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C18:1-norArg-C16 (ZHEY 2 ==-ol27]d, PONA) (MDRNA, Inc.) (A 683.3)

1,2-tn g A EU-sn-ZY M 2-3-E AT ol -N-[W| EA (Z&d Z]F)-2000]  (Ammonium  Salt)
(DMPE-PEG2k) (Genzyme Pharmaceuticals, Cambridge, Mass.)

| 2~H 2% (Solvay Pharmaceuticals)

|2~ H-g|v] <A Y] o] E(CHEMS) GMP (Merck Eprova AG)

2

|€H-& (&7, 200 proof); FAHE Hf

e

27 olE YEHF: dd7], ¥4, o4, FF
FAZZ, 99+%

FABIUES; 2 N G2k Wzt
EZv e (Egl2) USP 53 (Research Organics)
150 nL &% 0.2 #E vHE, PES
F3o] 9+ Rainin ¥3 20 pl, 200 pL, @ 1 al

[so-tJ~E ¥ PIFE25-10

Cole-Parmer In-line 1132 &£3}7]
Watson Marlow 520 Di BX; Watson Marlow 523 H3X; Filtertec AX
Vivaflow 50 100,00 MWCO PES (Sartorius)

Slide-a-Lyser ¥4 7}AE 10,000 MWCO (Pierce)

A58 FARE EAFO|E (SIP) AA HEH (20 mM JAUHER, 215 mM FIEZZ=, pH 7.

FHEAT. 2.17 g o B¢ 197 9 YEFF 8.79 go FF 297 MU EFS EFo e Adgy
3600 mLe] Milli-Q ©o]<=(DI water)d H7}sta, wyt 2oz 943 EFAATE. 5N F2k3F YEF =& oN
HAAHS o] &3te] pliE pH 7.4% ZGSHATh. 294.38 go] frAR=E AAS] F7bstaL, s &

T E &S 412 AU, 895 0.2 m HEIE T3 AHAHT.

90% v/v olEre USPell 2lEFHS FAsts Exbol 2omM Fe thSa o] Zu|adth. 90 mLe] o ¥-& USP
(200 proof)& 7AARsIA SEZHoEE 100 mL Pyrex ol 2t). oekgd A& o= 1291 umold] C18:1-
norArg-C16 (PONA), 721.6 umol9] Z#|2e]Z-d v A Uo] E(CHEMS) 2, 61.7 umol 2] DMPE-PEG2K #Z, %
515 umol 9] FE=EIEFS H7ISTH. RSS2 42 g M7=, wrk o2 s £3E A
EFES 1587 AUAEAAT. FAME USP H & 1mLe H7beta, Edstdch. 9 &48 1S0-DISC
ZE PIFE-25 mm, 1 um ¥ A71E F3to] oA AT, 9 &9 30T B8, 94 HPLC 2 5718 %
At&t AZ%7)(Evaporative Light Scattering Detection)ol] ©]8] DILA2 o}n:x=4t 3}etE @ x& A& thsf &
A8t

SiRNA o gol2 thg-3} o] FALE
Fro] 22t} 100 mge] siRNA EZS | A

o 0.22 uM Millex GP ZEE F3to] A}, siRN
E5ol s 0D Bl=EsFSATH(A260 B A280).

r—r‘ F—‘:i

2 dH¥ 15 mL Falcon
Ag 10mL FAIE o] &3}
—mcﬂ HAsiga, @ £x 2 1:1000 34

ﬂl

Watson Marlow 520Di HFEAEA A FXE= 40 mL/ninY FE502 ZAHIT. FZE= 210 rpnleE AR
i, FeERE ZAZch gkels F37] 98kl 40 mLe] 90% olehgo] HIEHTh, o ghgo] 1523t H|o]H
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[0761]

[0762]

[0763]

[0764]

[0765]

[0766]

[0767]

[0768]

[0769]

[0770]

[0771]
[0772]
[0773]

[0774]
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c ECl/min) & 28] flste] FAE SAskGH. 22
St 2AHATE. siRNA B A R= EAH0|E goo] PE fA

= Ik
oL
1>
(o
fr
N
ol
o
32
i)

olgsto] Y3t ol siRNA AAIE Evlsktt. (a)FFE= Al 1 &N sikNA

Kel
5 EBo|A] SIP $ZNOZ SiRNAZ 3| A A7), %Zdoﬁﬂ Z3A1A 1 18
oo DILA2 o}m| At 388+ A 7}A] A &e] gMolt}. 90% ol eF

>
N
=

N
9‘,0150
2

=
&
o
o 1

3z 2 wWE9rh: CHEMS, Z#l~HE, 9 DMPE-PEG. A& %Hoﬂ DILAZ o}v]ial 33HES
SEAth. A A FANE Hage] Egs 2 WES HUEste], §doA 111 B EF2CHEMS 55
o} A= A 2 gNM8 50 mL 9¥d FHE AW o]F 93 (positive displacement pipette) o2 &
ANs FIflsta, 90% A2 S|AA 7 AL, HEA EFAA TEJT. (0)FBEH= A 3 Sd4

s L= D\

_l%

SiRNA AlAl= th&3f Eo] EHlE Ak, Al
T 2EdoR S FZARY. &

?ﬂﬂi’iﬂr. Watson Marlow 323 HZE

g
n[o

w
off I
1=
N
- X
L X
w T
X

] %
- N\
2 ofy

ATF.
g2l &, AAE 10,000 MWCOE 7} Pierce slide—a-lyzer 4] JFFHEe] 2 A|7]a1, SUP 100 &-F ol dj
s 4CoNA, 12-18A1%F B9t A AR,

>
2
rlr
iy

>
[of

[rt

212 2 Agojie] o8] RNAS FHete BES AFS w=E e EAd9E
t}. siRNA AAE= 7oA Ame A3 Zo] AT AT
Z2AAE A E A

siRNA AlAl= 283 A4 b ZEolE AollA FEgA wRkEwA 106 (viv) HF dEE $ER
3] A =] ATt

Sartorius Vivaflow 50 100,000 MWCO PES =& o]&3te] TFF Al~EE 50 mLe] 70% o €& USP= A HA|7]4L,
I Y2 60 mL/ming] BX {504 100 mLe] 60% o2 A=A FH T, TFF A|2®]le 50 mLe] B2 AlF
8tal, 1 vg 60 mL/mine] HX f5oA 100 mLe] BH4E AeIA T, TFF A]2~82 50 mLe] SUPE A%
8L, 1 o2 60 mL/min®] HX FEolA 100 mLe] USPE A=A FH ).

e}
N
of\
4n o
i
(e
)
N
)
O
°x
[of
ulid
8
i)
3
=S|
Z

Mo
oL
o

345 siRNA AAE TFF €712 2YA7]a, % sikRNA HF FX7F 0.5 mg/nl7F F%2E 53 sHA AT
ot ~20 psi, RGN (retentate) &= <0.2 psi 28 HFEN(permeate) < ~2 nl/min). 9 o & ] 3E

Pt ol
ozl

2B A8 Hd 1 mgd siRNA 727} T2 A AEHATT.

%9 siRNA AAE 2 mL/ming 5ol 589 &2 o] SIP(olgr2o] AARE) o el A& ozl o3 ojuty
At

=25 siRNA AAE 1 mg/ml siRNAOIA Y3t &4 o8 7} =5}

2 A= siRNA 2| XF Ao Dt ool 93] RNAE st ZXF AYS v=Es UHS ¢ d9gsi.
SIRNA A A= 7)ok o] AFHATE. 10 mLe] siRNA AAE 10 nl ZEz2PA FA|Z wjula, 7|ZE A

783k, siRNA AAE 0.22 uM Millex GP EH fF5& &3t AAAZTE. 10 mgol siRNA AA] (1 mg
SiRNA/mL) & FAFZ]ol A 53F Amel o= Millex GP ZE FHS T3] oA AT, o] &9 1 ml H&
S AFEE7] A 80TColA 3l B 1 HW f2 ulo] el B et

AAld 2
siRNA B]1¥ % Ad

B U8&e BEF siRNA AlAl FAdE & 6] YERAH
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[0775]

[0776]
[0777]

[0778]

[0779]

[0780]

[0781]

[0782]

[0783]

[0784]
[0785]

[0786]

[0787]

[0788]

3ZZ siRNA AA

ME uM MW mg/ml

dsRNA 7.5 132554 0.100

DMPE-PEG2K 385 2815 0.108

chol 366.2 386 0.141

CHEMS 506.8 486 0.246

PONA 9293 683 0.635

HAldl 3

NAS $hohe B = B4 Z2A2 v sEe] a3

Al 2 A el A,
aiE HEsAT

= RNAI-EHE2 W

A5

O % =

—

=1
&

4

(})j\

K
A
_>¢

=
i=]

H

e

ot
i rle b

8

rlr

I"H H oL
ol
=

N
2

LV oY

1%
A A

)
T

RN
JH

RN DR PR E
WA Th3-2 A HEE A

¥ % siRNA XJ]XJH

WO 08/109357¢ 4 A+

13 e] ApoB 3 HAE &4
AW ApoB mRNA 7

Zk AR oA, ApoBE HFAI7]7] A% A= A= dsRNATH. )
Y guls A Hlo]E  (CHEMS, Anatrace, CH210), iiﬂ/\ HE (Anatrace CHZOO)
kA, DILA2 ofn| =2t 3}3HE C18:1-norArg(NHsC1)-C16S X $Hsl+=
Al 1 Aol A, A dAdA, HEL YA A7 FEALL o
2ol #AAHJY. {7 &) A& FEE 4 2 o]l FH HFOZREH 7
g2 A 7|72 4A7ke] Tt

[¥% 7]

2 EF siRNA AlAle] A4 2 g

A A Z-avg | Pdl Avg

33%EtOH 0| A %= 152 0.11

37%EtOH Of| M = 161 0.12

40%EtOH Of| A == 242 0.30

E 79 Aahis 57 B1gke] f7] S e sk b

grke A wolFm 9 27 BEY BAE EG

A pH 7.4004 FE 2EH B &7 EFEE5Y Evd 9

e fze 2o o Folgtks AL nelFt

5101 ATt
AW vh-2olA 5%
da 24 B AN Aeete E
[C18-norArg- C16/CHEMS/Ch01/DMPE PEG2k (50/28/20/2)]°]
2 o]% Hr A AT, $AL7 33%] ol

_89_
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T"i“\% 1 =z igﬂ P Eﬂ

E-PEG2k (Genzyme) 2}

SRS

S
ey
<
o
23

24 W

o ®

o] A7|7} gty or Frty
7HE o S7rE AT & 79
| o3 &4 siRNA E2 9] =

ZH=HE S
i 8

A HolFth, i 89
Z& 1.0 mg/kg/day©l



[0789]

[0790]
[0791]

[0792]

[0793]

[0794]

[0795]
[0796]

[0797]

[0798]
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whgzol A AU FARHE AEAZE B0 O 4 A Azre] w3

2K 2| 7|ZHAIZH | HAHILH ApoB SCHE (%) | 28 S AHE 24 (%)
0 19 8
1 31 24
2 38 6
4 51 27
X 89 ZHI= ApoB FAAF HE RNAI-EZ S ¥ gste 2EF AP WA FA4xE HAEAIE s 84
& g2 A 7Izte] F71E W K93 o r FUMEUE A4S BT,
Al =

3 AAdel A, B EF siRNA Al AW FHAA= Z}J%A]ﬂ“ g EHSH ?‘?}%ﬂﬂ 71%ke] &3
Al e 213 o] #EEQIT. o]ek 2 AFelA, BEF S *
Ak, 2AAES pH 74004 FE 2EF B FA 8] ERER %HIEP*DP T% |71 f7] & ol
= 3E 9914 dvebd A ol 30-36%= WEEHAT. w99 7 fxF APL [Cl8-norArg-
C16/CHEMS/chol/DMPE-PEG2k (50/28/20/2)]°]T}.

2

1-F§

[¥ 9]
FA S g o es oA g¥EE siRNA AAe] A FAAS AEAIE A dF2 AP &
T}
B g4
22X | AL ApoB
mz2s2 . < S AHE
7|1ZHAIZH | S0 (%)
24 (%)
EtOH 30% 0 11 6
EtOH 30% 4 48 31
EtOH 33% 0 50 31
EtOH 33% 4 72 52
EtOH 33%, 2 =3t 0 8 19
EtOH 33%, Lt2 =&t 4 62 54
EtOH 36% 0 15 18
EtOH 36% 4 59 40
% 99 ZAIE ApoB FHAF HE RNAI-EES xFete ZEF AFY AAY 2 FAAE JEATIE 4
2 e Ag 7)7ro] o]gF w Fo)3 FFow I FUIEHATE AL HoFA.
A 4 AA A, AN vp§-29 FHARE JAEATE SAdA 2EF siRNA B4 AAY FAH 5945 #
100 el Az o] #AFAsTE. o] AFeA, ZEF siRNA AAE pH 7.4004 FE 2EY 2 74 87
e, 9 1x3ke A E 7|E o] g5te] FERIEU. A 71U f7] | e FEE E 1094
B e AT Zo], 33%RFEH v 9@ 2 FAAHAT. T 109 7zt FEE AFL [Cl8-norArg-
C16/CHEMS/chol /DMPE-PEG2k] o]t} AlAle] oA FAAE 1 AJ7F &L 48 A|Zroll A siRNA EAAe] 35 2

B Az AvlE S5k A I
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[0799]

[0800]
[0801]

[0802]
[0803]

[0804]

[0805]

[0806]

[0807]

[0808]

[0809]

[0810]
[0811]

[0812]
[0813]

[0814]

ZIHSd 10-2011-0071017

2 ¥EF siRNA A A FlA

Sl | oA ZRB}%
1hr 48 hr lhr 4S8hr

30 171 186 85 72

25 163 169 83 87

20 158 159 84 88

15 164 166 83 87

10 158 162 83 85

5 160 161 83 85
E 100] e Ao oehe wEE oF 25% oldt® FAAANZ F, RNAI BES XFEE YEF AP 484
Zhol Ax HgAQ Bt A A7E FH8A, RAI-EAY] ¥ £ F5& AAE0E A& BT
o
/ﬂ/\] Oﬂ 4

S A= F8A fRoA] FHE ApoBE 5 A7) dsRNA 1 mg/mLo]T}.

EES Aot RS AE Fy="ydE FuEAdlo]E (CHEMS, Anatrace, CH210), Z#|2ElE (Anatrace
CH200), = DMPE-PEG2k (Genzyme)®} SHA] DILA2 ofu]:=AF 3}3HE (C18:1-norArg(NHsC1)-C16S ¥ 3l o ehe-
Sdoltt, DILA2 opvAb 3FE H X Aidel 2 (50/28/20/2)¢19, eol&, FA4E  (C18:1-
norArg(NHsC1)-C16 / CHEMS / Zd 2~HE / DMPE-PEG2k)-& DILA2 ofn|x=AF 3}3tE 2 xd Zof s 2+ H&

o] & (w/w)& HERATE

¥ 1104 B 5 Ade AP Fo], 128-1379] Z-avg YA A7|E 7FF dsRNAE pH 7.4 E pH 4904 WHES)
¥ 119 AAE s TZEFZS gds 25 AET Hylsle] dEE w2 oF 3362 XA, o]o]A
Lae

T EHshs Aotk 2Efo] FAENA, A =S M Fot A HHA.

pH PdI Z-Avg D(¥)0.25 | D)0.5 ZHE(%)

. 0.11 134 94 120 90

‘ 0.13 128 20 107 89

; 0.15 137 59 99

0.12 130 78 105

¥ 119 vepd A Bk ofuel, AAld 39 F 7, 9 2 1094 vERd Aol A, FEZ EHA RNAIE &
T3 BALS pH 7.4904 FHHYUE AS RS
AN 5
4 xdol| o]k RNAS HslE ¥ E AR FiH]
B2 ool A, RNAI-EA g9 2 glxEs FAstE AR g §5S o8l 25 ~EY 2HES 24
FomM PEF 2AES Frlellth. 2ARE ANH 1004 498 R Z2EIg ogde B % e
Agle] s EHEAT, W, RMAI-EE £ D BEES FPS AR Belo] §5L F7) USP SF gLl



[0815]

[0816]

[0817]

[0818]

[0819]
[0820]

[0821]

[0822]
[0823]

[0824]

[0825]

[0826]

[0827]

ZIHSd 10-2011-0071017

TA &7 771 €0 2 RNAI-EZ Y EA FEE 47 dstd] 2AGHYY. AAE 55 2EFoZ FHHA
I, AR, A T8 FAHFHE AT, pe 7.4813, SAE= ApoBE HAEAI7|= dsRNAO]Ss’iEP.
HAELZS JASE AELS XF Ful2HE FuEAdo]E (CHEMS, Anatrace, CH210), Z@2H|E (Anatrace

[LA2 o} x=2F 3}8HE C18:1-norArg(NH,C1)-C16S Z 33l o EHS

< (50/28/20/2) ]},

CH200), 2 DMPE-PEG2k (Genzyme)<} &7,

gololth, DILAZ obvlit SHgHE 2 A4 gugel

o
O

E 12014 B 4 e A o], RNAI-EF &9 {4 o 2EEFS A= AR £ f% 9] 1.7:1,
3:1 183 5:15 o] 83}9d dsRNA AAS ZH] okiiﬂr.
[E 12]

Q2| y
LA2

12 51 15 80 0.21 58 48

12 51 15 170 0.16 83 71

18 3:1 22 80 0.10 75 59

18 3:1 22 170 0.22 91 69

26 1.7:1 33 189 0.17 73 75

12
o,
o
JH
I
nqo
o

2
w
=
>

‘2
o
)

g ¢
=D

)4

i
i

2.
o

, ARz oo 98] g4 RNI-E2S 537 a3s 3

PRk, 2AELS A 164 AHE 7| Z2EFS o83 pH 7.494, A %ﬂlﬂ 22% EtOHOl A =%

2EYS FAS A, 30wt F2A st EHEth. 2AAES JHASERA ARE 93] Et0H 555 10%=
slo] Tl = Ak

¥ES JAG= AES AZE ZY2HE FusAUo]E (CHEMS, Anatrace, CH210), Z#|2~¥]lE (Anatrace

CH200), % DMPE-PEG2k (Genzyme)<} €7, DILA2 o}w|i=2t 3}$HE C18:1-norArg-C16S X33l o gk glo]

A sigtE 9
A A= Amersham PES AHS o] &-sle] HAl
ZAES 24 RNAI-EAS Hl 16 %
RNAi-22 o] 3}l disf g & o],

t}. DILA2 o}v| %=

KeN
=
KeN
=

i

[ 13]

_1 Nn lo{t

A

d RNAI-E29] FHF % Zd 5 mg/mlo]dH.

Ao AthA el k& (50/28/20/2) 0]},

S olstel ofa olswgleh, E 13014 B & g A Lol
A7) gstel AAE HABERA odsel 9437 2 B4
_]
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[0828]

[0829]
[0830]
[0831]

[0832]

[0833]
[0834]
[0835]

[0836]

[0837]

[0838]

[0839]

[0840]

[0841]

[0842]

[0843]

ZIHSd 10-2011-0071017

g2Ae L ojye o] e 2 EFE RNAL AAL AN FAAE IAFATE 24
sk -av
zzEg Zave | pgp =T %
QIX} (nm)
TFF 1X 130 | 017 8
TFF 2X 132 | o013 84
TFF 1xX 130 | o016 84
TFF 8X 133 | 015 %0
TFF 12X 132 | 016 8
TFF 16X | 134 | o017 84
A 7

RAS SHEel: elxd xage] ohaAl

AN, A
oA AwE 7R Zz
A1, 57 71014 - -
A 2717F 116 ol A3, EHEE 71% Aok, D-ALd AA 4$, 79 F wpg
Q4G ARAE B9 ol wasA o,

A Ao 8

AR AY $AL olgatel Yol & WEEIL RNAI FEA BHol AFsH: 3

ax
N
)
H
Ll
e
2
gﬂ
2
o

RNAT A S48 10mol A 7.8 F1|3ke], 20 /mb DAz} 75 pl/wellS THEAT. SYBR & 34L& 2.5X ¢
Ho] AL 1:4000 XS Y3te] 15 meoll A 3.75 o2 F=H|E U},

4 RDHE S F UE=F 4 Lol 75 w7t FH 5 A FEHEE EX7F 50%

SYBR-GOLD €& A3 #4(Dye Binding Assay)= AAIEFTH, AF 150ue] S S o= 96-d ZoE &
A HZ dsRNA %= pH 7.49014] 10mM hepes/5% SlAE R Z|A] 10ug/mo] AT, FAE| == Aloldl zHe] gl o
2 M=, Aolgk N/P HEo] HES FFe &3] HUtEAT. F7F S Aste], dsRNAZF -4 H 7
Q3(20 /mb, 75 wpl), ©]oJA 2.5X SYBR Gold”7} 15040 Z7}=Ath. SYBR &9 AASE=E ME = (75u0) 7}
ooy FA7FEAT. WA 842 300wk, E el duvtew ® wACRRE FPFo] HAHAL.
Molecular Devices SH|0E #57]2 #5319 S W, SYBR-Gold ex/emi= 495nm/537nm] AT},

AA P2} A7) 384-9 ZHO)ER &7, Wyatt YA A7|ZA7E o] &ste] AAHIITE. 96 @ ZH o E9
7y A2 FE o)FHATE. ZolEd doldE £42 200 wlo] ATt

HFE = WES 44 oA o]FsE Y e ah Ao 9F FIEHY. AlzHeR Eus HJE=E=
SFEE2 2o ofs) derbsatltt. V-Cits Edets FH=EL 74l Bl o3 &4 Ao o) A
JVsatant, ZEREESe AXU 0.1-10 mM 3582 2A395; 1A BE A=A 1mMeo|Th. (1A B
o] A%, 0.14 ng/ul, Teich et al BUC Gastroenterology 2002, 2:16 Zil)

WES Sste], S5 4% sl AF FX7F o] HE=E Add EAE H7bskaL, olojA Azte] whE

¥
3.
a ool
=
|

T o6oM E Zol, Zgol2rd Ad FEo] dsRNAd| AL Zglotzrid A REo Zolg}
A Z7HE Y. & 694, Hu AIH(SYBR-Gold ¢EE UAANIIE H )L PN3499, HE= (AdE A
%:353) RRRRRCCRRRRROIA] #HE 9L, o] A= 107] ol=7|US Fda= o|zkx FE|=o|t},

Ao 9
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[0844]

[0845]

[0846]

[0847]

[0848]

[0849]
[0850]
[0851]
[0852]
[0853]
[0854]

[0855]

[0856]
[0857]
[0858]
[0859]
[0860]
[0861]

[0862]

[0863]

ZIHSd 10-2011-0071017

A549 M EEolA PPIB 7 whel o] digh A3 4

AlE=d9 B (PPIB) Ak Sk 54 4 RNA 9 AlAle] 12 24-70 Algat 4o olgd & 3]
cAubH o opgke] wole 9 of el At o] SHo] o FojHH

2229 B (PPIB) #3A #d =uhe3 A549 Iz dl 2 7]k An AxEdA SHEACH. PPIB #AAF &

41

~

the ZAoIA, A549 AMEo] M) RNA AAS FARAA YL, w3l
PPIB mRNA® RT-PCRO.Z F-21¥|9ith. 36B4(AH 2RF4 Iwh®d PO) mRNA 2@ o] RI-PCRE H@dom 4

Al At

A549 AIXES A9 7,5007] MEE96-D)Z HFAZIAL, w4 6%%laP%%ﬂﬂﬂ%ﬂ.%§@%M

&3 = (Confluency)= °F 50% Ach. FA7A EB3A S 714 R ,

=2 X (OptiMEM™)ell AL AAE Hristz, 2 FHFTHoz A RNA HiXe A AA 8iXE

A7, Aol A 2083 FeAH sk, FEAYE HEFAE WEAA FH| }oﬂ‘:} g2Ag AEES] HiA
N2 OptiMEM™o 7 w3laldar, 3 =

B d2AYsEa, I o 43 X E HUtetn(AF "ol & 83 XUt 10%), BATEF 241]7ke]
W 7k2] A e E A &3

PPIB #AA Hohes ¢ste], AEES galA7)aL, RNAZS |8t tH(Invisorb RNA Cell HIS 96-Kit/C,

Invitek, Berlin, or RNeasy 96 Kit, Qiagen). DNA Engine Opticon2 thermal cycler(BioRad) Atellx d-thA

aRT-PCR 71E (Invitrogen)E ©|83t9 A=A RT-PCRS A3t

PPIBe]l o] 8¢ o= thg} g
(A A5:354)

mlm r}ob g

e Y

5" -GGCTCCCAGTTCTTCATCAC-3' (¥¢=) 8]z

(Mg Wz:355)

5" —CCTTCCGCACCACCTC-3"  (#]H )¢}

(Mg W3:356)

5 -FAM-CTAGATGGCAAGCATGTGGTGTTTGG-TAMRA-3’ -Z2H

o

36B49] A9-, Zetolw= thedt Pk

(Mg WME:357)

5" ~TCTATCATCAACGGGTACAAACGA-3' (=) 1g]x

(Mg W5 :358)

5" —CITTTCAGCAAGTGGGAAGGTG-3" (2] ) s}

(Mg WHE:359)

5" —FAMCCTGGCCTTGTCTGTGGAGACGGATTA-TAMRA-3" -2 B &

2 ojgo] i o]F b2k RNA(ASRNA) 9] F2E E 149] vpehiit
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[0864]

[0865]
[0866]

[0867]
[0868]

[0869]

[0870]

[0871]

[0872]

ZIHSd 10-2011-0071017

(% 14]

0|= 7}t RNA

RNA Mg

(SEQ ID NO-360)

Dx4227 | HA  5-GGAAUC.UUA UAU U, UGAUC-CAsA-3'

ApoB (SEQ ID NO:361)

OLE|MIA 5 U UGGAULCAAAUAUAAGAUUCCs CsU-3
(SEQ ID NO=362)

Dx4221 | MlA  5-GGAAAGACUGUUCCAAAAACAGUIGAG-3

PPIB (SEQ ID NO:363)

OtE|4lA  5-CCACUGUUUUUGGAACAGUCUUUCCUU-3'
(SEQID NO-364)

A 5 -GGAAAGACUGUUCCAAAAAUU-3

Dcas77 | (SEQIDNO:365)

PPIB OIE|MlA  5.UUUUUGGAACAGUCUUUCCUU-3

=270 E

HA JIEe| PEIRON EBAT ZE} 8 2FA0|E S
(SEQ ID NO:366)
Mal-GWTLNSAGYLLGKINLKALAALAKKIL -amide
(SEQID NO367)

_ HA  5.UUCUCCGAACGUGUCACGUATAT-3

H-2% | sEQDNO:368)

Queg OIE|MIA  5-ACGUGACACGUUCGGAGAAJTAT-3'
(SEQID NO369)

Dx2940 | A  5-CUACACAAAUCAGCGAUUUATAT-3

LacZ (SEQ ID NO:370)

OIE|MIA  5-AAAUCGCUGAUUUGUGUAGATAC-3'
(SEQIDNO37D)

DX2742 MHA 5 .GGAAAGACUGUUCCAAAAAUU-3'

g (SEQ ID NO:372)

MoCypB
OHE[ Ml A 5'-UUUUUGGAACAGUCUUUCCUU-3'

DX2816

E 4olA, “aU” = 2'-0-9g 89S vdehfa, “aC” = 2'-0-¥E AEYS Yo, @ ‘5T = A

4% Alelo] W EwE WE FU=E o] &9 PPIB 414 W )

Mo

RNAT =4 E4S 93 Yzt AgolE A549 A EA] PPIB 32 Sthgol| sl H2=ESISITE. dsRNA
43 59 (triggered) WE HE| =9 olF HIAIF 5 N/P vl &olA] 4 FAHATH. A=

ZZ Mo} A|A|= HEPES/HAER = ko] dsRNAS 94 Eexste] dutzl oz FH|y Q. Sdy w&
A =s BU~s A HEste] dsRNA HEES e, EFES 1587 dAgHAnt. SFedd s
=7t ZA7FEA R, ZojE 1.54%F ¢ wAAAEES SQlth. 1 M EFs @59 pH 7.4& #HUbste] WSS
FAFAAG.  d=EFeY ol FUHEJYL, Axe  FUHAIFIY] A 1583 Aol EFE
A7 = k.

20y W& FEl=E ¥38ts HF AgolE o] &3 PPIB FAA 2 vk S-S ¥ 159 YEIY. %
159 d¥e S3d e FAEHEE x3sts Agort duFadd B EAst Foded 314 JE a3
= wE7] Qe AlER B4 dsRNA B S 2dkstedl sy oldls AL ekt

[E 15]
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[0873]

[0874]
[0875]

[0876]
[0877]

[0878]

[0879]
[0880]

[0881]

[0882]

[0883]

ZIHSd 10-2011-0071017

Zuy B PEEF o3 PPIB FuA 2@ Hohe
%?%%% A=FSAUE | 294 | 2= Pa— =CHR (%)
HEIC 23 NP | NP (CH dsRNA 7|=)
DC4377
PN4110 Sy 5 0
100 oM
DC4377
PN4110 PN3033 5 §i5 65
100 nM
DC4377
PN4110 PN3033 10 5 63
100 nM
DC4377
RNAIMAX gl= 94
25 nM

H AAdoM o] g EAe the Zrh:
PN4110
Y HE:373

WWHHKKRRCCRRKKHHWW

PN3033 (diINF7)
g H3F:374

NH,~GLFEATEGF IENGWEGMIDGWYGC-CO,H

o = mE

o o

o M

o o

o 3R m

X ofr mu th
o\

o

Mo T ox

—  qlo 0 e

N/P H]&o] 2.5-3.52 1 &<

P
_
(o))

_96_

o ZANA HE NP HE E3
=g 2 Aol AwE

A
g

ofol s Mg
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[0884]

[0885]
[0886]
[0887]

[0888]

[0889]

[0890]
[0891]
[0892]

[0893]

[0894]
[0895]

[0896]

[0897]

SHES 1

AN A A Hokeel HE N/P vEo] &t

SLELE | U=F S 204 | 45 | 4amNa =02 (%)

HEC £Z NP | NP O FEZHEOEID 7|
DX4221

PN4110 gl 5 11 14
100 nM
DX4221

PN4110 PN3033 3 2.5 70 72
100 nM
DX4221

PN4110 PN3033 5 3.5 72 74
100 nM
DX4221

PN4110 PN3033 5 45 40 36
100 nM
DX4221

PN4110 PN3033 4 2.5 55 50
100 nM
DX4221

PN4110 PN3033 4 35 36 41
100 nM

A 11

felebA] e dg G e o] gAE

PNA1102 $5% DX4227< ©| 83t 7lElo] Yi=qixl vl (batch)& &Y. nlF e A
ratio)& 0.63°]0tF. 4 AAL 223 nm oA TH(Z-avg, PDI 0.2).

Aol U=Patse] wi= PNIS3OR §HE DX4227S ofgate] Ewlatsivt. wixo] Hd
ratio)< 1.28°]At}t. U=k 274 208nm ©]ATH(Z-ave, PDI 0.2).

H AAdd o]l g EAe ts Zrh:
PN183

Y HE:375
NH,~-KETWWETWWTEWSQPGRKKRRQRRRPPQ
Al 12

ZNelo] ixtEo] 2w ofnjiat Aty FHE g2 AY

£ 179 YEhd ZAEE RNAI-EA T} opn| sl x| Fe] g EF AHEE Fv)e9 v, ApoBS I
WO 08/1093579| 4] Advgstar T,

(& 17]
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[0898]

[0899]
[0900]

[0901]

[0902]

[0903]

[0904]

[0905]

[0906]

[0907]

[0908]

ZIHSd 10-2011-0071017

obm| .= Ak X A7} ApoB RNAI-EZ 9] 2|22 AY

QIXt 37
No. | 2|Z= H|H| HElof QRS | Z7INP| zavg HH

(nm)

r
e
ot
Mo

C18:1-norArg-C16/
CHEMS/

1 | Chol DX4227/PN4110 | 1.6
DMPE-PEG2k
(50/32/16/2)
C18:1-norArg-C16/
CHEMS,

Chol DX4227/PN183 1.6
DMPE-PEG2k
(50/32/16/2)
C18:1-norArg-C16/
CHEMS,

3 | Chol DX4227/PN183 1.6 180 (pH7.4) 9.86
DMPE-PEG2k
(50/32/16/2)
C18:1-norArg-C16
CHEMS,

4 | Chol DX4227/PN183 0.8 192 -
DMPE-PEG2k
(50/32/16/2)

185 (pH 7.4)

202 (pH4.0) 52

298 (pH 7.4)
312 (pH 4.0)

b2

9.86

2% Aelo] sl mrd ot AAeyE Fuls dEE ARG ol8ste] llepiz AL A

HE= S22 Aefo] YaSo] Ry ofuwat NARRE FuE FEE A AW ApoB A B @
A8 =43, ApoB £ AR B AL HepG2 AFEAA Al BHozRE Aot Aol Ul wEs)
% ApoB mRNA & k& SHsk3lth

HepG2 41 9% W % TREZL thgdt gk

A1 25 w BIAS o] HAUetga, 1 S 75 wb AlEES DMEM+10% FBS wi#] T o] ¢l OPTIMEM
A7rekinl. d3o] ¢l OPTIMEMS] -, 20% IS Egsle= o vix 100u7F 4-5A13F F-o

R A=

A2d: AEES 24417 A -l &A1 H L, RNAE FR|3IaL, ApoB 2 36B4o thall oRT-PCRES A A5}31aL

= GAPDH mRNAE 3 #jo] A= ¢lct.

=)
% 10% FBS 5= H

\(

¥% AlY [C18:1-norArg-C16/CHEMS/chol /DMPE-PEG2k (50/32/16/2)17} &85 4L, o]w] C18:1-norArg-C16+=
U= 53 FUUS 12/114,284004 A E AT} o], ofu|iit Aot fEF APl HE = S5E A
o] JAHE DX4227/PNA110S 2WEglch. %71 N/P Hl&2 0.8011tk. o] A|AIE DX4227 RNAi-E2 100nM &
ol A Qnegét HIWERAS wl, 91% HoheS YeERASIT.

F7F ¥xF AlF [C18:1-norArg-C16/CHEMS/chol /DMPE-PEG2Kk (50/32/16/2)]
AT o], HE= $EE sfE]o] YRS DX4227/PN183E = 3h3ict,

i

=HISHlaL, 3 18904 ek

—

3 18]
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[0909]

[0910]
[0911]

[0912]

[0913]

[0914]

[0915]

[0916]

[0917]
[0918]

ZIHSd 10-2011-0071017

G EZE Aol 3] AF T HepG2ol A ApoB §AA A& =g

2| Z= H|H o A - %KD CH %KD Cf
S l XA | =E =9} mor s ol s
7H210f Xt= NP
(25nM) | (2.5nM)
1 DX4227/PN183 0.6 9.54 95 95
2 DX4227/PN183 0.7 97 95 89
3 DX4227/PN183 08 9.86 87 76
4 DX4227/PN183 0.6 11.69 89 88
5 DX4227/PN183 0.7 11.85 91 88
6 DX4227/PN183 08 12.01 90 80
RNAIMAX Ol &
7 ol 69 78
DX4227 7| =

¥ 1894 E = o Ay Zo], o]E AAE= DX4227 RNAI-EZA 9] H% 25 nMl @ 2.5 nMoll A Qnegé}t Bl L3}l
S u, FE3 £ e A4S eI

HAEE S5= Jelo] dAtso] 29 opvedt APdeye Fuly gxF AHS o]&eke] A ApoB

Az} B =rle

YEE AP ApoB UM AH RAI-RAL TPk WEE 33 Aee] @S] =
SulEgE). o PEE AGel o ohh s AN dpob §AA 2F Byl 4
al

d=HE 5 Hlﬂé}“ﬂr 3 99l&= AAY ApoB mRNA THA &4 digste A FHAHE BAE UE
o}, & 199 Y EF A¥ELS [C18:1-norArg-C16/CHEMS/chol /DMPE-PEG2k (50/32/16/2)10]1W, Z} 7%l ofzke
mg/kge] Atk
[ 19]
FE= FHFE AN dxEe] 2HE FEF AFS o] &3to] uhg2 AA oA ApoB FHA HE
=23
helof Xt ApoB mRNA
No. | =71NPy a0, | HE e | BUZHE
" (48 hrs) 2t
(£|Z N/P) (@-20)
(@-8)
1 DX4227 = 55 P 45
(0.8)/ (---) (0.003) (0.000)
5 DX4227 Ct= 64 17 56
(1.4)/ () (0.001) - (0.000)
3 | DX4227/PN183 50 g 43
(0.8) / (0.6) (0.009) ’ (0.004)
4 | DX4227/PN183 48 b 38
(0.8)/(0.7) (0.007) - (0.000)
s | DX4227/PN183 34 A 27
(0.8)/ (0.8) (0.036) : (0.002)
¢ | DXA227/PN183 70 e 52
(1.0)/ (0.6) (0.001) s (0.000)
, | DX4227/PN183 42 i 31
(1.0)/ (0.7) (0.014) i (0.001)
g | DX4227/PN183 26 39 18
(1.0)/ (0.8) (0.073) el (0.004)
9 7| 0 +3.5 0
£ 199 Yehd A= ApoB FHAF A E RNAI-EZ S Tt HEE & g dxEc] 2HdE HEF A
Fe FAHE SHFE Ao dAE flv LS AAe vusgls w, Fo] & 48A17F H dutyo = AF T
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[0920]

[0921]

[0922]
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[0926]
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gLol, ¥ 199 veld Ao|A], ApoB mRNA 7H2 2 ¥ g ~HE AR Qlsle, FEE SEE Ao
Aol 2dH FAEF AP AUl ApoB FAA HEo s At Folgt o] e A HAFE
ok ¥ 199 A3 7] N/PE 1.02 ¢ =31, 9 FHF N/PE 0.6-0.72 ¢ ¢ Fo] ngzsiths AL W
FA.

ApoB FA7F AE RNAI-E2E ¥ FE= SEHFE Ao dAEe] 2HE olu|wit A7 F7} g EF
AFGE Fhedt. ol ExF AP ik vk AWM ApoB FHAF HAE Aol AAHJ, vl
g4 Zd2dHE o vuE Ak, AAUAA ApoB mRNA 7Ha &4 3} o]o] A-gete AR A FdzHE
e & 209 YERATE.

[3 20]

PHE 52 Mol dabse] 294 2 ExF AYS ol8ste] vk AA A ApoB 84 H5

5

=3
Fle|of 2t ApoB mRNA
. - = W &los EAHE
No. | 2EZFHA (E7]1N/P) Za% HIE #si% SH=ES
; (48 hrs) Ba2%
6E (mgkg) (p-2k
p-20)
C18:1-norArg-C16
CHEMS!/ DX4227 Ct= % o
1 Chol/ 0.8 -0.5
DMPE-PEG2k 2 ( ]){ (0.001) (0.000)
iy (mgkg)
(50/32/16/2)
C18:1-norArg-C16
CHEMS!/ DX4227 = i i
2 Chol/ 1.6 = -1.2
DMPE-PEG2k 2 ( 1){ (0.0001) (0.000)
ity (mgkg)
(50/32/16/2)
C18:1-norArg-C16/
CHEMS/ DX4227/PN4110 71 -
3 Chol/ (1.6) +0.5 ™
DMPE-PEG2k 1.7 (mgke) (0.0001) (0.0001)
(50/32/16/2)
C18:1-norArg-C16/
CHEMS/ DX4227/PN183 38 -
4 Chol/ (1.6) (0.0002) +3.7 ©0.0001)
DMPE-PEG2k 1.4 (mgke) 0002 !
(50/32/16/2)
5 7= PBS -2 0.2 0

et WEE 35T Aol dAEel 29 JED
AGe A= 55 Aol 945 gl BT AR} AF daol el musge W, Fol F 48N ¥
AF Z7hEe] vherel A feld el g A ekt

H=o], % 200 YElt A=, ApoB mRNA #4 2 dH FHAHE AR A3, HEHE $FE o] ¢
Ao 299 #ExFE AP AAUAM ApoB FAA AE dis AGd {3 Ao e AL
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<110> MDRNA, INC.

<120> PROCESSES AND COMPOSITIONS FOR LIPOSOMAL AND EFFICIENT

DELIVERY OF GENE SILENCING THERAPEUTICS

<130> 08-16PCT
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<140><141><150> 61/106,062

<151> 2008-10-16

<150> 61/167,379

<151> 2009-04-07

<160> 376

<170> PatentIn version 3.5

<210> 1

<211> 5

<212> PRT

<213> Artificial Sequence

<220><221> source

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

<220><221> MOD_RES

<222

> (1)..(1)

<223> Aminobenzoic acid

<220><221> MOD_RES

<222> (5)..(5)

<223> Lysine(2,4-dinitrophenyl)

<400> 1

Xaa Phe Arg Ala Lys

1 5

<210> 2

<211> 5

<212> PRT

<213> Artificial Sequence

<220><221> source

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

<220><221> MOD_RES

<222> (1)..(D)

<223> Aminobenzoic acid

<220><221> MOD_RES

<222> (4)..(4)

<223> Lysine(2,4-dinitrophenyl)
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<400> 2
Xaa Phe Arg Lys Trp

1 5

<210> 3

<211> 5

<212> PRT

<213> Artificial Sequence

<220><221> source

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

<220><221> MOD_RES

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

<223> Aminobenzoic acid

<220><221> MOD_RES

<222> (4)..(4)

<223> 4-nitrophenylalanine

<400> 3

Xaa Phe Arg Phe Phe

1 5

<210> 4

<211> 5

<212> PRT

<213> Artificial Sequence

<220><221> source

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

<220><221> MOD_RES

<222> (1)..(D)

<223> Aminobenzoic acid
<220><221> MOD_RES

<222> (5)..(5)

<223> Lysine(2,4-dinitrophenyl)

<400> 4

- 107 -



Xaa Phe Arg Phe Lys

1 5

<210> 5

<211> 8

<212> PRT

<213> Artificial Sequence

<220><221> source

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

<400> 5

Asn Phe Phe Gly Val Gly Gly Glu

1 5

<210> 6

<211> 8

<212> PRT

<213> Artificial Sequence

<220><221> source

<223> /note="Description of Artificial Sequence

peptide"
<400> 6
Cys Pro Val Thr Tyr Gly Gln Cys
1 5
<210> 7
<211> 8
<212> PRT
<213> Artificial Sequence
<220><221> source
<223> /note="Description of Artificial Sequence
peptide"
<400> 7
Gln Ala Ser Arg Ser Phe Asn Gln
1 5
<210> 8

<211> 8

. Synthetic

. Synthetic

. Synthetic

- 108 -
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<212> PRT

<213> Artificial Sequence

<220><221> source

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

<400> 8

Ser Arg Ser Phe Asn Gln Gly Arg

1 5

<210> 9

<211> 8

<212> PRT

<213> Artificial Sequence

<220><221> source

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

<400> 9

Ala Ser Arg Ser Phe Asn Gln Gly

1 5

<210> 10

<211> 3

<212> PRT

<213> Artificial Sequence

<220><221> source

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

<400> 10

Gly Arg Arg

1

<210> 11

<211> 1

<212> PRT

<213> Artificial Sequence

<220><221> source

- 109 -



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

peptide"
<400> 11
Arg
1
<210> 12
<211> 2
<212> PRT
<213> Artificial Sequence

<220><221> source

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

peptide"
<400> 12
Gly Arg
1
<210> 13
<211> 8
<212> PRT
<213> Artificial Sequence

<220><221> source

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

peptide"
<400> 13

Tyr Leu Lys Arg Leu Cys Gly Thr

1 5

<210> 14

<211> 8

<212> PRT

<213> Artificial Sequence

<220><221> source

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

peptide"
<400> 14

Lys Arg Leu Cys Gly Thr Phe Leu

- 110 -
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1 5

<210> 15

<211> 8

<212> PRT

<213> Artificial Sequence

<220><221> source

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

<220><221> MOD_RES

<222> (7)..(7)

<223> Cysteic acid

<400> 15

Phe Val Asn Gln His Leu Xaa Gly

1 5

<210> 16

<211> 8

<212> PRT

<213> Artificial Sequence

<220><221> source

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

<220><221> MOD_RES

<222> (2)..(2)

<223> Cysteic acid

<400> 16

Leu Xaa Gly Ser His Leu Val Glu

1 5

<210> 17

<211> 8

<212> PRT

<213> Artificial Sequence

<220><221> source

<223> /note="Description of Artificial Sequence

peptide"

. Synthetic

. Synthetic

. Synthetic

-111 -
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<400> 17

His Leu Val Glu Ala Leu Tyr Leu

1 5

<210> 18

<211> 8

<212> PRT

<213> Artificial Sequence

<220><221> source

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

<220><221> MOD_RES

<222> (8)..(8)

<223> Cysteic acid

<400> 18

Val Glu Ala Leu Tyr Leu Val Xaa

1 5

<210> 19

<211> 8

<212> PRT

<213> Artificial Sequence

<220><221> source

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

<220><221> MOD_RES

<222> (7)..(7)

<223> Cysteic acid

<400> 19

Glu Ala Leu Tyr Leu Val Xaa Gly
1 5

<210> 20

<211> 8

<212> PRT

<213> Artificial Sequence

- 112 -



<220><221> source

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

<220><221> MOD_RES

<222> (5)..(5)

<223> Cysteic acid

<400> 20

Leu Tyr Leu Val Xaa Gly Glu Arg

1 5

<210> 21

<211> 8

<212> PRT

<213> Artificial Sequence

<220><221> source

<223> /note="Description of Artificial Sequence

peptide"

<220><221> MOD_RES

<222> (2)..(2)

<223> Cysteic acid

<400> 21

Val Xaa Gly Glu Arg Gly Phe Phe

1 5

<210> 22

<211> 8

<212> PRT

<213> Artificial Sequence

<220><221> source

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

<400> 22

Gly Glu Arg Gly Phe Phe Tyr Thr

1 5

<210> 23

<211> 8

. Synthetic

. Synthetic

. Synthetic

- 113 -
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<212> PRT
<213> Artificial Sequence
<220><221> source

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

peptide"

<400> 23

Gly Phe Phe Tyr Thr Pro Lys Ala

1 5

<210> 24

<211> 8

<212> PRT

<213> Artificial Sequence

<220><221> source

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

<400> 24

Leu Lys Pro Ala Lys Ser Ala Arg

1 5

<210> 25

<211> 8

<212> PRT

<213> Artificial Sequence

<220><221> source

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

<400> 25

Ala Pro Leu Lys Pro Ala Lys Ser

1 5

<210> 26

<211> 8

<212> PRT

<213> Artificial Sequence

<220><221> source
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<223> /note="Description of Artificial Sequence
peptide"

<400> 26

Lys Pro Ala Lys Ser Ala Arg Ser

1 5

<210> 27

<211> 8

<212> PRT

<213> Artificial Sequence

<220><221> source

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

<400> 27

Lys Leu Ser Gly Phe Ser Phe Lys

1 5

<210> 28

<211> 8

<212> PRT

<213> Artificial Sequence

<220><221> source

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

<400> 28

Lys Ser Phe Lys Leu Ser Gly Phe

1 5

<210> 29

<211> 8

<212> PRT

<213> Artificial Sequence

<220><221> source

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

<400> 29

Ala Tyr Arg Arg Phe Tyr Gly Pro

. Synthetic

. Synthetic

. Synthetic

. Synthetic
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1 5

<210> 30

<211> 8

<212> PRT

<213

> Artificial Sequence

<220><221> source

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

<400> 30

Gln Trp Leu Gly Ala Pro Val Pro

1 5

<210> 31

<211> 8

<212> PRT

<213> Artificial Sequence

<220><221> source

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

<400> 31

Met Lys Leu Thr Leu Lys Gly Gly

1 5

<210> 32

<211> 8

<212> PRT

<213> Artificial Sequence

<220><221> source

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

<400> 32

Lys Lys Leu Thr Val Asn Pro Gly

1 5

<210> 33

<211> 8

. Synthetic

. Synthetic

. Synthetic
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<212> PRT

<213> Artificial Sequence

<220><221> source

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

<400> 33

Leu Ser Lys Lys Val Lys Asn Met

1 5

<210> 34

<211> 8

<212> PRT

<213> Artificial Sequence

<220><221> source

<223> /note="Description of Artificial Sequence

peptide"
<400> 34
Thr Phe Leu Arg Leu Ala Ala Leu
1 5
<210> 35
<211> 8
<212> PRT
<213> Artificial Sequence
<220><221> source
<223> /note="Description of Artificial Sequence
peptide"
<400> 35
Ser Leu Asn His Tyr Ala Gly Tyr
1 5
<210> 36
<211> 4
<212> PRT
<213> Artificial Sequence
<220><221> source

<223> /note="Description of Artificial Sequence

. Synthetic

. Synthetic

. Synthetic

. Synthetic
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peptide"
<400> 36

Leu Leu Val Tyr

1

<210> 37

<211> 8

<212> PRT

<213> Artificial Sequence

<220><221> source

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

peptide"
<400> 37
Arg Glu Ala Ala Ser Gly Asn Phe
1 5
<210> 38
<211> 8
<212> PRT
<213> Artificial Sequence

<220><221> source

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

peptide"

<400> 38
Pro Thr Val Gly Ser Phe Gly Phe
1 5
<210> 39
<211>

8
<212> PRT
<213> Artificial Sequence

<220><221> source

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

peptide"
<400> 39

Glu Val Asp Leu Leu Ile Gly Ser
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1 5

<210> 40

<211> 8

<212> PRT

<213> Artificial Sequence

<220><221> source

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

peptide"
<400> 40
Pro Arg Phe Lys Ile Ile Gly Gly
1 5
<210> 41
<211> 2
<212> PRT

<213> Artificial Sequence

<220><221> source

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

peptide"
<400> 41
Arg Arg
1
<210> 42
<211> 2
<212> PRT
<213> Artificial Sequence

<220><221> source

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

peptide"
<400> 42
Arg Arg
1
<210> 43
<211> 2

<212> PRT
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<213> Artificial Sequence

<220><221> source

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

<400> 43

Leu Arg

1

<

210> 44

<211> 2

<212> PRT

<213> Artificial Sequence

<220><221> source

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

<400> 44

Phe Arg

1

<210> 45

<211> 2

<212> PRT

<213> Artificial Sequence

<220><221> source

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

<400> 45

Phe Arg

1

<210> 46

<211> 2

<212> PRT

<213> Artificial Sequence

<220><221> source

<223> /note="Description of Artificial Sequence

. Synthetic

. Synthetic

. Synthetic

. Synthetic

-120 -
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peptide"
<400> 46
Phe Arg
1
<210> 47
<211> 7
<212> PRT
<213> Artificial Sequence
<220><221> source
<223> /note="Description of Artificial Sequence: Synthetic
peptide"
<220><221> MOD_RES
<222> (1)..(1D)
<223> Aminobenzoic acid
<220><221> MOD_RES
<222> (5)..(5)
<223> 4-nitrophenylalanine
<400> 47
Xaa Ile Glu Phe Phe Arg Leu
1 5
<210> 48
<211> 8
<212> PRT
<213> Artificial Sequence
<220><221> source

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

peptide"
<400> 48
Leu Leu Ser Ala Leu Val Glu Thr
1 5
<210> 49
<211> 8
<212> PRT

<213> Artificial Sequence

-121 -



<220><221> source

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

peptide"
<400> 49
Ile Thr Leu Leu Ser Ala Leu Val
1 5
<210> 50
<211> 8
<212> PRT
<213> Artificial Sequence

<220><221> source

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

peptide"
<400> 50

Leu Ser Ala Leu Val Glu Thr Arg

1 5

<210> 51

<211> 8

<212> PRT

<213> Artificial Sequence

<220><221> source

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

peptide"
<400> 51
Val Val Ile Ala Thr Val Ile Val
1 5
<210> 52
<211> 8
<212> PRT
<213> Artificial Sequence

<220><221> source

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

peptide"

<400> 52
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Ile Ile Gly Leu Met Val Gly Gly

1 5

<210> 53

<211> 8

<212> PRT

<213> Artificial Sequence

<220><221> source

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

<400> 53

Val Ile Thr Leu Val Met Leu Lys

1 5

<210> 54

<211> 8

<212> PRT

<213> Artificial Sequence

<220><221> source

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

<400> 54

Lys Leu Val Phe Phe Ala Glu Asp

1 5

<210> 55

<211> 8

<212> PRT

<213

> Artificial Sequence

<220><221> source

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

<400> 55

Leu Val Phe Phe Ala Glu Asp Val

1 5

<210> 56

. Synthetic

. Synthetic

. Synthetic

- 123 -
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<211> 8

<212> PRT

<213> Artificial Sequence

<220><221> source

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

<400> 56

Thr Tyr Lys Phe Phe Glu Gln Met

1 5

<210> 57

<211> 8

<212> PRT

<213> Artificial Sequence

<220><221> source

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

<400> 57

Val Ile Ala Thr Val Ile Val Ile

1 5

<210> 58

<211> 8

<212> PRT

<213> Artificial Sequence

<220><221> source

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

<400> 58

Ile Val Ile Thr Leu Val Met Leu

1 5

<210> 59

<211> 8

<212> PRT

<213> Artificial Sequence

<220><221> source
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<223> /note="Description of Artificial Sequence: Synthetic

peptide"
<400> 59
Leu Gly Asp Phe Phe Arg Lys Ser
1 5
<210> 60
<211> 8
<212> PRT
<213> Artificial Sequence

<220><221> source

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

peptide"
<400> 60
Ile Lys Asp Phe Leu Arg Asn Leu
1 5
<210> 61
<211> 8
<212> PRT
<213> Artificial Sequence

<220><221> source

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

peptide"
<400> 61

Gly Tyr Asp Leu Ser Phe Leu Pro

1 5

<210> 62

<211> 8

<212> PRT

<213> Artificial Sequence

<220><221> source

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

peptide"

<400> 62
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Ala Pro Gly Phe Leu Gly Leu Pro

1 5

<210> 63

<211> 8

<212> PRT

<213> Artificial Sequence

<220><221> source

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

<400> 63

Thr Met Thr Leu Ser Lys Ser Thr

1 5

<210> 64

<211> 8

<212> PRT

<213> Artificial Sequence

<220><221> source

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

<400> 64

Asn Tyr Phe Leu Asp Val Glu Leu

1 5

<210> 65

<211> 8

<212> PRT

<213> Artificial Sequence

<220><221> source

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

<400> 65

Ala Leu Asp Phe Ala Val Gly Glu

1 5

<210> 66

<211> 8

. Synthetic

. Synthetic

. Synthetic
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<212> PRT

<213

> Artificial Sequence

<220><221> source

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

<400> 66

Phe Gln Ile Tyr Ala Val Pro Trp

1 5

<210> 67

<211> 8

<212> PRT

<213> Artificial Sequence

<220><221> source

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

<400> 67

Lys Asp Val Leu Asp Ser Val Leu

1 5

<210> 68

<211> 8

<212> PRT

<213> Artificial Sequence

<220><221> source

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

<400> 68

Val Glu Asp Leu Glu Ser Val Gly

1 5

<210> 69

<211> 8

<212> PRT

<213> Artificial Sequence

<220><221> source
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<223> /note="Description of Artificial Sequence
peptide"

<400> 69

Gly Asn Phe Lys Ser GIn Leu Gln

1 5

<210> 70

<211> 8

<212> PRT

<213> Artificial Sequence

<220><221> source

<223> /note="Description of Artificial Sequence

peptide"

<400> 70

Trp Gly Thr Phe Glu Glu Val Ser

1 5

<210> 71

<211> 8

<212> PRT

<213> Artificial Sequence

<220><221> source

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

<400> 71

Leu Gly Glu Phe Val Ser Glu Thr

1 5

<210> 72

<211> 8

<212> PRT

<213> Artificial Sequence

<220><221> source

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

<400> 72

. Synthetic

. Synthetic

. Synthetic

. Synthetic

- 128 -

ZIHSd 10-2011-0071017



Ser His Cys Leu Leu Val Thr Leu

1 5

<210> 73

<211> 8

<212> PRT

<213> Artificial Sequence

<220><221> source

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

<400> 73

Leu Val Thr Leu Ala Ala His Leu

1 5

<210> 74

<211> 8

<212> PRT

<213> Artificial Sequence

<220><221> source

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

<400> 74

Ser Thr Val Leu Thr Ser Lys Tyr

1 5

<210> 75

<211> 8

<212> PRT

<213> Artificial Sequence

<220><221> source

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

<400> 75

Ala Glu Ala Leu Glu Arg Met Phe

1 5

<210> 76

. Synthetic

. Synthetic

. Synthetic
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<211> 8

<212> PRT

<213> Artificial Sequence

<220><221> source

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

<400> 76

Leu Glu Arg Met Phe Leu Ser Phe

1 5

<210> 77

<211> 8

<212> PRT

<213

> Artificial Sequence

<220><221> source

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

<400> 77

Leu Asp Lys Phe Leu Ala Ser Val

1 5

<210> 78

<211> 8

<212> PRT

<213> Artificial Sequence

<220><221> source

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

<400> 78

Glu Arg Met Phe Leu Ser Phe Pro

1 5

<210> 79

<211> 8

<212> PRT

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

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

<400> 79

Phe Leu Ser Phe Pro Thr Thr Lys

1 5

<210> 80

<211> 8

<212> PRT

<213> Artificial Sequence

<220><221> source

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

<400> 80

Ala Asn Val Ser Thr Val Leu Thr

1 5

<210> 81

<211> 8

<212> PRT

<213> Artificial Sequence

<220><221> source

<223> /note="Description of Artificial Sequence

peptide"
<400> 81
Ala Ser Val Ser Thr Val Leu Thr
1 5
<210> 82
<211> 8
<212> PRT
<213> Artificial Sequence
<220><221> source
<223> /note="Description of Artificial Sequence

peptide"

. Synthetic

. Synthetic

. Synthetic

. Synthetic
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<400> 82

Leu Leu Val Thr Leu Ala Ser His
1 5

<210> 83

<211> 8

<212> PRT

<213> Artificial Sequence

<220><221> source

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

peptide"
<400> 83

Leu Leu Val Thr Leu Ala Ala His

1 5

<210> 84

<211> 8

<212> PRT

<213> Artificial Sequence

<220><221> source

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

peptide"
<400> 84
Ala Ala Glu Tyr Gly Ala Glu Ala
1 5
<210> 85
<211> 5
<212> PRT
<213> Artificial Sequence

<220><221> source

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

peptide"
<400> 85
Val Leu Ser Ala Ala
1 5

<210> 86
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<211> 8

<212

> PRT

<213> Artificial Sequence

<220><221> source

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

<400> 86

Val Gln Ala Ala Tyr Gln Lys Val

1 5

<210> 87

<211> 8

<212> PRT

<213> Artificial Sequence

<220><221> source

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

<400> 87

Thr Ala Glu Glu Lys Ala Ala Val

1 5

<210> 88

<211> 8

<212> PRT

<213> Artificial Sequence

<220><221> source

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

<400> 88

Val Thr Ala Leu Trp Gly Lys Val

1 5

<210> 89

<211> 7

<212> PRT

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

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

<400> 89

Val His Leu Thr Pro Glu Glu

1 5

<210> 90

<211> 8

<212> PRT

<213> Artificial Sequence

<220><221> source

<223> /note="Description of Artificial Sequence

peptide"

<400> 90

Leu Gly Arg Leu Leu Val Val Tyr

1 5

<210> 91

<211> 8

<212> PRT

<213> Artificial Sequence

<220><221> source

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

<400> 91

Leu Gly Arg Leu Leu Val Val Tyr

1 5

<210> 92

<211> 8

<212> PRT

<213> Artificial Sequence

<220><221> source

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

<400> 92

. Synthetic

. Synthetic

. Synthetic

. Synthetic
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Gly Arg Leu Leu Val Val Tyr Pro

1 5

<210> 93

<211> 8

<212> PRT

<213> Artificial Sequence

<220><221> source

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

peptide"
<400> 93
Gly Arg Leu Leu Val Val Tyr Pro
1 5
<210> 94
<211> 8
<212> PRT
<213> Artificial Sequence

<220><221> source

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

peptide"
<400> 94
Val Thr Ala Phe Trp Gly Lys Val

1 5

<210> 95

<211> 8

<212> PRT

<213> Artificial Sequence

<220><221> source

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

peptide"
<400> 95
Thr Gln Arg Phe Phe Glu Ser Phe
1 5

<210> 96
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<211> 8

<212> PRT

<213> Artificial Sequence

<220><221> source

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

<400> 96

Thr Gln Arg Phe Phe Glu Ser Phe

1 5

<210> 97

<211> 8

<212> PRT

<213

> Artificial Sequence

<220><221> source

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

<400> 97

Phe Glu Ser Phe Gly Asp Leu Ser

1 5

<210> 98

<211> 8

<212> PRT

<213> Artificial Sequence

<220><221> source

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

<400> 98

Phe Glu Ser Phe Gly Asp Leu Ser

1 5

<210> 99

<211> 8

<212> PRT

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

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

<400> 99

Lys Gly Thr Phe Ala Thr Leu Ser

1 5

<210> 100

<211> 8

<212> PRT

<213> Artificial Sequence

<220><221> source

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

<400> 100

Thr Ala Leu Trp Gly Lys Val Asn

1 5

<210> 101

<211> 8

<212> PRT

<213> Artificial Sequence

<220><221> source

<223> /note="Description of Artificial Sequence

peptide"
<400> 101
Ala Asp Ala Val Met Asn Asn Pro
1 5
<210> 102
<211> 8
<212> PRT
<213> Artificial Sequence
<220><221> source
<223> /note="Description of Artificial Sequence

peptide"

. Synthetic

. Synthetic

. Synthetic

. Synthetic
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<220><221> MOD_RES

<222> (8)..(8)

<223> Cysteic acid

<400> 102

Val Glu Ala Leu Tyr Leu Val Xaa
1 5

<210> 103

<211> 8

<212> PRT

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

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

peptide"

<220><221> MOD_RES

<222> (6)..(6)

<223> Cysteic acid

<400> 103

Ala Leu Tyr Leu Val Xaa Gly Glu

1 5

<210> 104

<211> 8

<212> PRT

<213> Artificial Sequence

<220><221> source

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

<400> 104

Glu Arg Gly Phe Phe Tyr Thr Pro

1 5

<210> 105

<211> 8

<212> PRT

<213> Artificial Sequence

<220><221> source
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<223> /note="Description of Artificial Sequence: Synthetic

peptide"
<400> 105
Arg Leu Arg Ala Tyr Leu Leu Pro
1 5
<210> 106
<211> 8
<212> PRT
<213> Artificial Sequence

<220><221> source

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

peptide"
<400> 106
Leu Lys Phe Leu Asn Val Leu Ser
1 5
<210> 107
<211> 8
<212> PRT
<213> Artificial Sequence

<220><221> source

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

peptide"
<400> 107

Ser Gln Arg Tyr Lys Val Asp Tyr

1 5

<210> 108

<211> 8

<212> PRT

<213> Artificial Sequence

<220><221> source

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

peptide"

<400> 108
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Lys Val Asp Tyr Glu Ser Gln Ser

1 5

<210> 109

<211> 8

<212> PRT

<213> Artificial Sequence

<220><221> source

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

<400> 109

Ser Gly Gly Lys Met Lys Val Asn

1 5

<210> 110

<211> 8

<212> PRT

<213> Artificial Sequence

<220><221> source

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

<400> 110

Arg Pro Phe Leu Val Val Ile Phe

1 5

<210> 111

<211> 8

<212> PRT

<213> Artificial Sequence

<220><221> source

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

<400> 111

Ala Ile Lys Phe Phe Ser Ala Gln

1 5

<210> 112

<211> 8

. Synthetic

. Synthetic

. Synthetic
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<212> PRT

<213> Artificial Sequence

<220><221> source

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

<400> 112

[le Lys Phe Phe Ser Ala Gln Thr

1 5

<210> 113

<211> 8

<212> PRT

<213> Artificial Sequence

<220><221> source

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

<400> 113

[le Thr Lys Leu Asn Ala Glu Asn

1 5

<210> 114

<211> 8

<212> PRT

<213> Artificial Sequence

<220

><221> source

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

<400> 114

Ala Gly Lys Lys Tyr Phe Ile Asp

1 5

<210> 115

<211> 8

<212> PRT

<213> Artificial Sequence

<220><221> source
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<223> /note="Description of Artificial Sequence
peptide"

<400> 115

Phe Ile Asp Phe Val Ala Arg Glu

1 5

<210> 116

<211> 8

<212> PRT

<213> Artificial Sequence

<220><221> source

<223> /note="Description of Artificial Sequence

peptide"

<400> 116

Pro Tyr Ile Leu Lys Arg Gly Ser

1 5

<210> 117

<211> 8

<212> PRT

<213> Artificial Sequence

<220><221> source

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

<400> 117

Phe Gln Glu Ala Tyr Arg Arg Phe

1 5

<210> 118

<211> 8

<212> PRT

<213> Artificial Sequence

<220><221> source

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

<400> 118

. Synthetic

. Synthetic

. Synthetic

. Synthetic
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Leu Leu Lys Glu Ala GIn Leu Pro

1 5

<210> 119

<211> 8

<212> PRT

<213> Artificial Sequence

<220><221> source

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

peptide"
<400> 119
Val Val Leu Leu Pro Asp Val Glu
1 5
<210> 120
<211> 8
<212> PRT
<213> Artificial Sequence

<220><221> source

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

peptide"
<400> 120
Asp Val Val Leu Phe Glu Lys Lys

1 5

<210> 121

<211> 8

<212> PRT

<213> Artificial Sequence

<220><221> source

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

peptide"
<400> 121
Gly Met Glu Leu Ile Val Ser Gln
1 5

<210> 122
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<211> 8

<212> PRT

<213> Artificial Sequence

<220><221> source

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

<400> 122

Tyr Pro Val Trp Ser Gly Leu Pro

1 5

<210> 123

<211> 8

<212> PRT

<213> Artificial Sequence

<220><221> source

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

<400> 123

Asn Glu Ile Tyr Pro Val Trp Ser

1 5

<210> 124

<211> 8

<212> PRT

<213> Artificial Sequence

<220><221> source

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

<400> 124

Phe Ile Val Gly Phe Thr Arg Gln

1 5

<210> 125

<211> 8

<212> PRT

<213> Artificial Sequence

<220
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><221> source

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

<400> 125

Ala Asn Pro Lys Gln Thr Trp Val

1 5

<210> 126

<211> 8

<212> PRT

<213> Artificial Sequence

<220><221> source

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

<400> 126

His Pro Lys Phe Ile Val Gly Phe

1 5

<210> 127

<211> 8

<212> PRT

<213> Artificial Sequence

<220><221> source

<223> /note="Description of Artificial Sequence

peptide"
<400> 127
Lys Gln Thr Trp Val Lys Tyr Ile
1 5
<210> 128
<211> 8
<212> PRT
<213> Artificial Sequence
<220><221> source
<223> /note="Description of Artificial Sequence
peptide"

<400> 128

. Synthetic

. Synthetic

. Synthetic

. Synthetic
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Trp Val Lys Tyr Ile Val Arg Leu
1 5

<210> 129

<211> 8

<212> PRT

<213> Artificial Sequence

<220><221> source

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

peptide"
<400> 129

Pro Lys Glu Leu Trp Val Gln Gln

1 5

<210> 130

<211> 8

<212> PRT

<213> Artificial Sequence

<220><221> source

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

peptide"
<400> 130
Leu Arg Tyr Asp Thr Glu Tyr Tyr
1 5
<210> 131
<211> 8
<212> PRT
<213> Artificial Sequence

<220><221> source

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

peptide"
<400> 131
Lys Ile Leu Gly Cys Asp Trp Tyr

1 5

<210> 132
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<211> 8

<212> PRT

<213> Artificial Sequence

<220><221> source

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

<400> 132

Asp Val Gln Leu Lys Asn Ile Thr

1 5

<210> 133

<211> 8

<212> PRT

<213> Artificial Sequence

<220><221> source

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

<400> 133

Phe Asn Asn Leu Asp Arg Ile Leu

1 5

<210> 134

<211> 8

<212> PRT

<213> Artificial Sequence

<220><221> source

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

<400> 134

Gln Leu Lys Leu Tyr Asp Asp Lys

1 5

<210> 135

<211> 8

<212> PRT

<213> Artificial Sequence

<220><221> source
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<223> /note="Description of Artificial Sequence
peptide"

<400> 135

Ser Leu Gly Leu Val Gly Thr His

1 5

<210> 136

<211> 8

<212> PRT

<213> Artificial Sequence

<220

><221> source

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

<400> 136

Arg Asp Ile Leu Ile Ala Ser Asn

1 5

<210> 137

<211> 8

<212> PRT

<213> Artificial Sequence

<220><221> source

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

<400> 137

Thr Asp Tyr Met Tyr Leu Thr Asn

1 5

<210> 138

<211> 8

<212> PRT

<213> Artificial Sequence

<220><221> source

<223> /note="Description of Artificial Sequence

peptide"

<400> 138

. Synthetic

. Synthetic

. Synthetic

. Synthetic
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Ser Ile Thr Phe Leu Arg Asp Phe

1 5

<210> 139

<211> 8

<212> PRT

<213> Artificial Sequence

<220><221> source

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

<400> 139

Gly Leu Lys Phe Ile Ile Lys Arg

1 5

<210> 140

<211> 8

<212> PRT

<213> Artificial Sequence

<220><221> source

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

<400> 140

Ile Asp Ser Phe Val Lys Ser Gly

1 5

<210> 141

<211> 8

<212> PRT

<213> Artificial Sequence

<220><221> source

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

<400> 141

Glu Ile Asp Ser Phe Val Lys Ser

1 5

<210> 142

<211> 8

. Synthetic

. Synthetic

. Synthetic
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<212> PRT

<213> Artificial Sequence

<220><221> source

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

<400> 142

Lys Thr Tyr Ser Val Gln Leu Lys

1 5

<210> 143

<211> 8

<212> PRT

<213> Artificial Sequence

<220><221> source

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

<400> 143

Ala Ser Asn Trp Tyr Phe Asn His

1 5

<210> 144

<211> 8

<212> PRT

<213> Artificial Sequence

<220><221> source

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

<400> 144

Gly Cys Asp Trp Tyr Phe Val Pro

1 5

<210> 145

<211> 8

<212> PRT

<213> Artificial Sequence

<220><221> source
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<223> /note="Description of Artificial Sequence
peptide"

<400> 145

Asp Thr Glu Tyr Tyr Leu Ile Pro

1 5

<210> 146

<211> 8

<212> PRT

<213> Artificial Sequence

<220><221> source

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

<400> 146

[le Thr Asp Tyr Met Tyr Leu Thr

1 5

<210> 147

<211> 8

<212> PRT

<213> Artificial Sequence

<220

><221> source

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

<400> 147

Asp Tyr Met Tyr Leu Thr Asn Ala

1 5

<210> 148

<211> 8

<212> PRT

<213> Artificial Sequence

<220><221> source

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

<400> 148

Leu Asn Ile Tyr Tyr Arg Arg Leu

. Synthetic

. Synthetic

. Synthetic

. Synthetic
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1 5

<210> 149

<211> 8

<212> PRT

<213> Artificial Sequence

<220><221> source

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

peptide"
<400> 149
Ile Pro Leu Tyr Lys Lys Met Glu
1 5
<210> 150
<211> 8
<212> PRT
<213> Artificial Sequence

<220><221> source

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

peptide"
<400> 150
Lys Phe Leu Ala Ser Leu Leu Glu
1 5
<210> 151
<211> 8
<212> PRT
<213> Artificial Sequence

<220><221> source

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

peptide"
<400> 151

Thr Thr Glu Leu Phe Ser Pro Val

1 5
<210> 152

<211> 8
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<212> PRT

<213> Artificial Sequence

<220><221> source

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

<400> 152

Asp Gly His Phe Leu Arg Glu Pro

1 5

<210> 153

<211> 8

<212> PRT

<213> Artificial Sequence

<220><221> source

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

<400> 153

Phe Ser His Phe Ile Arg Ser Gly

1 5

<210> 154

<211> 5

<212> PRT

<213> Artificial Sequence

<220><221> source

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

<220><221> MOD_RES

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

<223> Aminobenzoic acid

<220><221> MOD_RES

<222> (5)..(5)

<223> Lysine(2,4-dinitrophenyl)

<400> 154

Xaa Phe Arg Ala Lys

1 5
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<210> 155

<211> 8

<212> PRT

<213> Artificial Sequence

<220><221> source

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

peptide"

<400> 155

Met Phe Leu Glu Ala Ile Pro Met
1 5

<210> 156

<211> 8

<212> PRT

<213> Artificial Sequence

<220><221> source

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

peptide"
<400> 156
Ala Ile Pro Met Ser Ile Pro Pro
1 5
<210> 157
<211> 8
<212> PRT
<213> Artificial Sequence

<220><221> source

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

peptide"
<400> 157

Cys Pro Val Thr Tyr Gly Gln Cys

1 5
<210> 158
<211> 8

<212> PRT
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<213> Artificial Sequence

<220><221> source

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

<400> 158

Gln Ala Ser Arg Ser Phe Asn Gln

1 5

<210> 159

<211> 8

<212> PRT

<213> Artificial Sequence

<220><221> source

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

<400> 159

Lys Val Phe Gln Glu Pro Leu Phe

1 5

<210> 160

<211> 8

<212> PRT

<213> Artificial Sequence

<220><221> source

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

<400> 160

Leu Phe Tyr Glu Ala Pro Arg Ser

1 5

<210> 161

<211> 8

<212> PRT

<213> Artificial Sequence

<220><221> source

<223> /note="Description of Artificial Sequence

peptide"

. Synthetic

. Synthetic

. Synthetic

. Synthetic
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<400> 161

Ala Thr Leu Thr Phe Asp His Ser
1 5

<210> 162

<211> 8

<212> PRT

<213> Artificial Sequence

<220><221> source

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

<400> 162

Pro Leu Phe Tyr Glu Ala Pro Arg

1 5

<210> 163

<211> 8

<212> PRT

<213> Artificial Sequence

<220><221> source

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

<220><221> MOD_RES

<222> (7)..(7)

<223> Hydroxyproline

<400> 163

Gln Gly Phe Gln Gly Pro Pro Gly

1 5

<210

> 164

<211> 8

<212> PRT

<213> Artificial Sequence

<220><221> source

<223> /note="Description of Artificial Sequence

peptide"

. Synthetic

. Synthetic

. Synthetic
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<220><221> MOD_RES

<222> (6)..(6)

<223> Hydroxyproline

<400> 164

Gly Pro Arg Gly Leu Pro Gly Pro

1 5

<210> 165

<211> 8

<212> PRT

<213> Artificial Sequence

<220><221> source

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

<220><221> MOD_RES

<222> (3)..(3)

<223> Hydroxyproline

<220><221> MOD_RES

<222> (6)..(6)

<223> Hydroxyproline

<400> 165

Gly Pro Pro Gly Ala Pro Gly Pro

1 5

<210> 166

<211> 8

<212> PRT

<213> Artificial Sequence

<220><221> source

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

<400> 166

Arg Leu Val Gly Gly Pro Met Asp

1 5

<210> 167

<211> 8

. Synthetic

. Synthetic
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<212> PRT
<213> Artificial Sequence
<220><221> source

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

peptide"

<400> 167

Thr Gly Leu Arg Asp Pro Phe Asn

1 5

<210> 168

<211> 8

<212> PRT

<213> Artificial Sequence

<220><221> source

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

<400> 168

Lys Ile Leu His Leu Pro Thr Ser

1 5

<210> 169

<211> 8

<212> PRT

<213> Artificial Sequence

<220><221> source

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

<400> 169

Ala His Leu Lys Asn Ser Gln Glu

1 5

<210> 170

<211> 8

<212> PRT

<213> Artificial Sequence

<220><221> source
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<223> /note="Description of Artificial Sequence
peptide"

<400> 170

[le Gln GIn Lys Ile Leu His Leu

1 5

<210> 171

<211> 8

<212> PRT

<213> Artificial Sequence

<220><221> source

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

<400> 171

Ala Pro Leu Thr Ala Glu Ile GIn

1 5

<210> 172

<211> 8

<212> PRT

<213> Artificial Sequence

<220><221> source

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

<400> 172

Ile Met Phe Thr Ser Leu Pro Leu

1 5

<210> 173

<211> 1

<212> PRT

<213> Artificial Sequence

<220><221> source

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

<400> 173

Leu

. Synthetic

. Synthetic

. Synthetic

. Synthetic
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1

<210> 174

<211> 2

<212> PRT

<213> Artificial Sequence

<220><221> source

<223>

/note="Description of Artificial Sequence: Synthetic

peptide"

<400> 174

Leu Phe

1

<210> 175

<211> 1

<212> PRT

<213> Artificial Sequence

<220><221> source

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

<400> 175

Leu

1

<210> 176

<211> 8

<212> PRT

<213> Artificial Sequence

<220><221> source

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

<400> 176

Glu His Tyr Gln Lys Lys Phe Lys

1 5

<210> 177

211> 7
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<212> PRT

<213> Artificial Sequence

<220><221> source

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

<220><221> MOD_RES

<222> (7)..(7)

<223> Cysteic acid

<400> 177

Phe Val Asn Gln His Leu Xaa

1 5

<210> 178

<211> 8

<212> PRT

<213> Artificial Sequence

<220><221> source

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

<400> 178

His Leu Val Glu Ala Leu Tyr Leu

1 5

<210> 179

<211> 8

<212> PRT

<213> Artificial Sequence

<220><221> source

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

<220><221> MOD_RES

<222> (6)..(6)

<223> Cysteic acid

<400> 179

Ala Leu Tyr Leu Val Xaa Gly Glu

1 5
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<210> 180

<211> 8

<212> PRT

<213> Artificial Sequence

<220><221> source

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

<400> 180

Arg Gly Phe Phe Tyr Thr Pro Lys

1 5

<210> 181

<211> 8

<212> PRT

<213> Artificial Sequence

<220><221> source

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

<400> 181

Gly Phe Phe Tyr Thr Pro Lys Ala

1 5

<210> 182

<211> 8

<212> PRT

<213> Artificial Sequence

<220><221> source

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

<400> 182

His Ser Lys Ile Ile Ile Ile Lys

1 5

<210> 183

<211> 8

<212> PRT

. Synthetic

. Synthetic

. Synthetic
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<213> Artificial Sequence

<220><221> source

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

<400> 183

Val Leu Pro Arg Ser Ala Lys Glu

1 5

<210> 184

<211> 8

<212> PRT

<213> Artificial Sequence

<220><221> source

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

<400> 184

Glu Ala Tyr Arg Arg Phe Tyr Gly

1 5

<210> 185

<211> 8

<212> PRT

<213> Artificial Sequence

<220

><221> source

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

<400> 185

Gln Trp Leu Gly Ala Pro Val Pro

1 5

<210> 186

<211> 8

<212> PRT

<213> Artificial Sequence

<220><221> source

<223> /note="Description of Artificial Sequence

peptide"

. Synthetic

. Synthetic

. Synthetic

. Synthetic
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<400> 186

Leu Ser Leu Ala His Thr His Gln
1 5

<210> 187

<211> 8

<212> PRT

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

<223> /note="Description of Artificial Sequence

peptide"

<400> 187

Lys Leu Leu Ala Val Ser Gly Pro

1 5

<210> 188

<211> 8

<212> PRT

<213> Artificial Sequence

<220><221> source

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

<400> 188

Gln Leu Phe Arg Arg Ala Val Leu

1 5

<210> 189

<211> 8

<212> PRT

<213> Artificial Sequence

<220><221> source

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

<400> 189

Glu Phe Ser Arg Lys Val Pro Thr

. Synthetic

. Synthetic

. Synthetic
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<210> 190

<211> 8

<212> PRT

<213> Artificial Sequence

<220><221> source

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

<400> 190

Leu Leu Ile Gly Ser Ser Gln Asp

1 5

<210> 191

<211> 8

<212> PRT

<213> Artificial Sequence

<220><221> source

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

<400> 191

Pro Arg Phe Lys Ile Ile Gly Gly

1 5

<210> 192

<211> 2

<212> PRT

<213> Artificial Sequence

<220><221> source

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

<400> 192

Leu Arg

1

<210> 193

<211> 2

<212> PRT

<213> Artificial Sequence

. Synthetic

. Synthetic

. Synthetic
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<220><221> source

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

<400> 193

Phe Arg

1

<210> 194

<211> 5

<212> PRT

<213> Artificial Sequence

<220><221> source

<223> /note="Description of Artificial Sequence

peptide"

<400> 194

Tyr Gly Gly Phe Met

1 5

<210> 195

<211> 13

<212> PRT

<213> Artificial Sequence

<220><221> source

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

<400> 195

Gly Arg Lys Lys Arg Arg Gln Arg Arg Arg Pro Pro

1 5 10

<210> 196

<211> 6

<212> PRT

<213> Artificial Sequence

<220><221> source

<223> /note="Description of Artificial Sequence

peptide"

. Synthetic

. Synthetic

. Synthetic

Gln

. Synthetic

- 166 -

ZIHSd 10-2011-0071017



<400> 196

Lys Lys Lys Arg Lys Val

1 5

<210> 197

<211> 12

<212> PRT

<213> Artificial Sequence

<220><221> source

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

peptide"
<400> 197
Lys Lys Lys Arg Lys Val Lys Lys Lys Arg Lys Val
1 5 10
<210> 198
<211> 6
<212> PRT
<213> Artificial Sequence

<220><221> source

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

peptide"
<400> 198

Gly Arg Lys Lys Arg Arg

1 5

<210> 199

<211> 6

<212> PRT

<213> Artificial Sequence

<220><221> source

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

peptide"
<400> 199
Arg Arg Arg Pro Pro Gln
1 5

<210> 200
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<211> 5

<212> PRT

<213> Artificial Sequence

<220><221> source

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

<400> 200

Trp Lys Lys Lys Lys

1 5

<210> 201

<211> 7

<212> PRT

<213> Artificial Sequence

<220><221> source

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

<400> 201

Arg Arg Arg Pro Pro Gln His

1 5

<210> 202

<211> 6

<212> PRT

<213> Artificial Sequence

<220><221> source

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

<400> 202

Lys Lys Arg Arg Gln His

1 5

<210> 203

<211> 3

<212> PRT

<213> Artificial Sequence

<220><221> source
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<223> /note="Description of Artificial Sequence

peptide"

<400> 203

Arg Arg Arg

1

<210> 204

<211> 4

<212> PRT

<213> Artificial Sequence

<220><221> source

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

<400> 204

Arg Arg Arg Arg

1

<210> 205

<211> 5

<212> PRT

<213> Artificial Sequence

<220><221> source

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

<400> 205

Arg Arg Arg Arg Arg

1 5

<210> 206

<211> 3

<212> PRT

<213> Artificial Sequence

<220><221> source

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

<400> 206

. Synthetic

. Synthetic

. Synthetic

. Synthetic
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Lys Lys Lys

1

<210> 207

<211> 6

<212> PRT

<213> Artificial Sequence

<220><221> source

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

<400> 207

Arg Arg Arg Arg Trp Trp

1 5

<210> 208

<211> 5

<212> PRT

<213> Artificial Sequence

<220><221> source

<223> /note="Description of Artificial Sequence

peptide"

<400> 208

Arg Arg Arg Trp Trp

1 5

<210> 209

<211> 4

<212> PRT

<213> Artificial Sequence

<220><221> source

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

<400> 209

Arg Arg Trp Trp

1

<210> 210

<211> 4

. Synthetic

. Synthetic

. Synthetic
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<212> PRT

<213> Artificial Sequence

<220><221> source

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

<400> 210

Lys Lys Trp Trp

1

<210> 211

<211> 5

<212> PRT

<213> Artificial Sequence

<220><221> source

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

<400> 211

Lys Lys Lys Trp Trp

1 5

<210> 212

<211> 7

<212> PRT

<213> Artificial Sequence

<220><221> source

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

<400> 212

Trp His His Arg Arg Lys Lys

1 5

<210> 213

<211> 8

<212> PRT

<213> Artificial Sequence

<220><221> source

<223

-171 -



> /note="Description of Artificial Sequence: Synthetic

peptide"

<400> 213

Arg Arg Lys Lys His His Trp Trp

1 5

<210> 214

<211> 5

<212> PRT

<213> Artificial Sequence

<220><221> source

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

<400> 214

Lys Lys Arg Arg Trp

1 5

<210> 215

<211> 6

<212> PRT

<213> Artificial Sequence

<220><221> source

<223> /note="Description of Artificial Sequence

peptide"

<400> 215

Lys Lys Arg Arg His Trp

1 5

<210> 216

<211> 7

<212> PRT

<213> Artificial Sequence

<220><221> source

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

<400> 216

Lys Lys Arg Arg His His Trp

. Synthetic

. Synthetic

. Synthetic
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1 5

<210> 217

<211> 5

<212> PRT

<213> Artificial Sequence

<220><221> source

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

peptide"
<400> 217
Lys Lys Arg Arg Gln

1 5

<210> 218

<211> 5

<212> PRT

<213> Artificial Sequence

<220><221> source

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

peptide"
<400> 218
Lys Lys Arg Arg Gln
1 5
<210> 219
<211> 7
<212> PRT
<213> Artificial Sequence

<220><221> source

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

peptide"
<400> 219
Gly Arg Lys Lys Arg Arg Gln
1 5
<210> 220
<211> 7

<212> PRT
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<213> Artificial Sequence
<

220><221> source

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

<400> 220

GIn Gly Arg Lys Lys Arg Arg

1 5

<210> 221

<211> 3

<212> PRT

<213> Artificial Sequence

<220><221> source

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

<400> 221

Arg Arg His

1

<210> 222

<211> 4

<212> PRT

<213> Artificial Sequence

<220><221> source

<223> /note="Description of Artificial Sequence

peptide"
<400> 222
Arg Arg Arg His
1
<210> 223
<211> 5
<212> PRT
<213> Artificial Sequence
<220><221> source

<223> /note="Description of Artificial Sequence

. Synthetic

. Synthetic

. Synthetic

. Synthetic
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peptide"

<400> 223

Arg Arg Arg Arg His

1 5

<210> 224

<211> 6

<212> PRT

<213> Artificial Sequence

<220><221> source

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

<400> 224

Arg Arg Arg Arg Arg His

1 5

<210>

225

<211> 3

<212> PRT

<213> Artificial Sequence

<220><221> source

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

<400> 225

Lys Lys His

1

<210> 226

<211> 4

<212> PRT

<213> Artificial Sequence

<220><221> source

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

<400> 226

Lys Lys Lys His

1

. Synthetic

. Synthetic

. Synthetic
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<210> 227

<211> 6

<212> PRT

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

<223> /note="Description of Artificial Sequence

peptide"

<400> 227

His Trp Lys Lys Arg Arg

1 5

<210> 228

<211> 6

<212> PRT

<213> Artificial Sequence

<220><221> source

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

<400> 228

His Trp Lys Lys Arg Arg

1 5

<210> 229

<211> 6

<212> PRT

<213> Artificial Sequence

<220><221> source

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

<400> 229

Pro Pro His Arg Arg Arg

1 5

<210> 230
<211> 6

<212> PRT

. Synthetic

. Synthetic

. Synthetic
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<213> Artificial Sequence

<220><221> source

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

<400> 230

Pro Pro His Arg Arg Arg

1 5

<210> 231

<211> 13

<212> PRT

<213> Artificial Sequence

<220><221> source

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

<400> 231

Gly Arg Lys Lys Arg Arg Val Arg Arg Arg Pro Pro Gln

1 5 10

<210> 232

<211> 18

<212> PRT

<213> Artificial Sequence

<220><221> source

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

<400> 232

Trp Trp His His Lys Lys Arg Arg Gly Gly Arg Arg Lys Lys His His

1 5 10 15

Trp Trp

<210> 233

<211> 8

<212> PRT

<213> Artificial Sequence

<220><221> source

- 177 -
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<223> /note="Description of Artificial Sequence: Synthetic

peptide"
<400> 233

Trp Trp His His Lys Lys Arg Arg

1 5

<210> 234

<211> 8

<212> PRT

<213> Artificial Sequence

<220><221> source

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

peptide"
<400> 234
Tyr Tyr His His Lys Lys Arg Arg
1 5
<210> 235
<211> 8
<212> PRT
<213> Artificial Sequence

<220><221> source

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

peptide"
<400> 235
Arg Arg Lys Lys His His Tyr Tyr

1 5

<210> 236

<211> 10

<212> PRT

<213> Artificial Sequence

<220><221> source

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

peptide"

<400> 236
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Val Gln Ala Ala Ile Asp Tyr Ile Asn Gly

1 5 10

<210> 237

<211> 6

<212> PRT

<213> Artificial Sequence

<220><221> source

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

<400> 237

Trp Trp Arg Arg His His

1 5

<210> 238

<211> 6

<212> PRT

<213> Artificial Sequence

<220><221> source

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

<400> 238

His His Arg Arg Trp Trp

1 5

<210> 239

<211> 6

<212> PRT

<213> Artificial Sequence

<220><221> source

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

<400> 239

Tyr Tyr Arg Arg His His

1 5

<210> 240

<211> 6

. Synthetic

. Synthetic

. Synthetic
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<212> PRT
<213> Artificial Sequence
<220><221> source

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

peptide"

<400> 240

His His Arg Arg Tyr Tyr

1 5

<210> 241

<211> 5

<212> PRT

<213> Artificial Sequence

<220><221> source

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

<400> 241

Trp Trp Arg Arg Arg

1 5

<210> 242

<211> 5

<212> PRT

<213> Artificial Sequence

<220><221> source

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

<400> 242

Arg Arg Arg Trp Trp

1 5

<210> 243

<211> 5

<212> PRT

<213> Artificial Sequence

<220><221> source
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<223> /note="Description of Artificial Sequence
peptide"

<400> 243

Tyr Tyr Arg Arg Arg

1 5

<210> 244

<211> 5

<212> PRT

<213> Artificial Sequence

<220><221> source

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

<400> 244

Arg Arg Arg Tyr Tyr

1 5

<210> 245

<211> 7

<212> PRT

<213> Artificial Sequence

<220><221> source

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

<400> 245

Trp Trp Arg Arg Arg His His

1 5

<210> 246

<211> 7

<212> PRT

<213> Artificial Sequence

<220><221> source

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

<400> 246

His His Arg Arg Arg Trp Trp

. Synthetic

. Synthetic

. Synthetic

. Synthetic
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1 5

<210> 247

<211> 7

<212> PRT

<213> Artificial Sequence

<220><221> source

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

peptide"
<400> 247
Tyr Tyr Arg Arg Arg His His
1 5
<210> 248
<211> 7
<212> PRT
<213> Artificial Sequence

<220><221> source

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

peptide"
<400> 248
His His Arg Arg Arg Tyr Tyr
1 5
<210> 249
<211> 6
<212> PRT
<213> Artificial Sequence

<220><221> source

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

peptide"
<400> 249

Trp Trp Arg Arg Arg Arg

1 5
<210> 250

<211> 6
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<212> PRT

<213> Artificial Sequence

<220><221> source

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

<400> 250

Arg Arg Arg Arg Trp Trp

1 5

<210> 251

<211> 6

<212> PRT

<213> Artificial Sequence

<220><221> source

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

<400> 251

Tyr Tyr Arg Arg Arg Arg

1 5

<210> 252

<211> 6

<212> PRT

<213

> Artificial Sequence

<220><221> source

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

<400> 252

Arg Arg Arg Arg Tyr Tyr

1 5

<210> 253

<211> 8

<212> PRT

<213> Artificial Sequence

<220><221> source

<223> /note="Description of Artificial Sequence

. Synthetic

. Synthetic

. Synthetic

. Synthetic
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peptide"
<400> 253
Trp Trp Arg Arg Arg Arg His His
1 5
<210> 254
<211> 8
<212> PRT
<213> Artificial Sequence

<220><221> source

<223

> /note="Description of Artificial Sequence: Synthetic

peptide"
<400> 254
His His Arg Arg Arg Arg Trp Trp
1 5
<210> 255
<211> 8
<212> PRT
<213> Artificial Sequence
<220><221> source
<223> /note="Description of Artificial Sequence
peptide"
<400> 255
Tyr Tyr Arg Arg Arg Arg His His
1 5
<210> 256
<211> 8
<212> PRT
<213> Artificial Sequence
<220><221> source

<223> /note="Description of Artificial Sequence

peptide"
<400> 256

His His Arg Arg Arg Arg Tyr Tyr

. Synthetic

. Synthetic
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1 5

<210> 257

<211> 8

<212> PRT

<213> Artificial Sequence

<220><221> source

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

peptide"
<220><221> MOD_RES
<222> (5)..(6)
<223> Ornithine
<400> 257
Trp Trp His His Xaa Xaa Arg Arg
1 5
<210> 258
<211> 8
<212> PRT
<213> Artificial Sequence

<220><221> source

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

peptide"
<400> 258
Trp Trp His His His Arg Arg Arg
1 5
<210> 259
<211> 8
<212> PRT
<213> Artificial Sequence

<220><221> source

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

peptide"
<400> 259
Trp Trp His His His Arg Arg Arg

1 5

- 185 -

ZIHSd 10-2011-0071017



<210> 260

<211> 10

<212> PRT

<213> Artificial Sequence

<220><221> source

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

<400> 260

Trp Trp Trp His His His His Arg Arg Arg

1 5 10

<210> 261

<211> 8

<212> PRT

<213> Artificial Sequence

<220><221> source

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

<400> 261

Trp Trp Trp Lys Lys Arg Arg Arg

1 5

<210> 262

<211> 7

<212> PRT

<213> Artificial Sequence

<220><221> source

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

<400> 262

Lys Lys Lys Trp Arg Arg Trp

1 5

<210> 263
<L211> 7

<212> PRT

. Synthetic

. Synthetic

. Synthetic
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<213> Artificial Sequence

<220><221> source

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

<400> 263

Trp Arg Arg Arg Trp Arg Arg

1 5

<210> 264

<211> 8

<212> PRT

<213> Artificial Sequence

<220><221> source

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

<400> 264

Trp Trp His His Lys Lys Arg Arg

1 5

<210> 265

<211> 10

<212> PRT

<213

> Artificial Sequence

<220><221> source

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

<400> 265

Trp Trp Cys His His Lys Lys Cys Arg Arg

1 5 10

<210> 266

<211> 8

<212> PRT

<213> Artificial Sequence

<220><221> source

<223> /note="Description of Artificial Sequence

peptide"

. Synthetic

. Synthetic

. Synthetic

. Synthetic
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<400> 266

Trp Trp His His His Arg Arg Arg
1 5

<210> 267

<211> 9

<212> PRT

<213> Artificial Sequence

<220><221> source

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

<400> 267

Trp Trp His His Cys Lys Lys Arg Arg

1 5

<210> 268

<211> 9

<212> PRT

<213> Artificial Sequence

<220><221> source

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

<400> 268

Trp Trp His His Lys Lys Cys Arg Arg

1 5

<210> 269

<211> 8

<212> PRT

<213> Artificial Sequence

<220><221> source

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

<400> 269

Arg Arg Trp Trp Lys Lys His His

1 5

. Synthetic

. Synthetic

. Synthetic
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<210> 270

<211> 8

<212> PRT

<213> Artificial Sequence

<220><221> source

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

<400> 270

Trp Trp His His Lys Lys Lys Lys

1 5

<210> 271

<211> 8

<212> PRT

<213> Artificial Sequence

<220><221> source

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

peptide"

<400> 271

Trp Trp His His Arg Arg Arg Arg

1 5

<210> 272

<211> 6

<212> PRT

<213> Artificial Sequence

<220><221> source

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

<400> 272

Arg Arg Arg Arg His His

1 5

<210> 273

<211> 6

<212> PRT

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

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

peptide"
<400> 273

His His Lys Lys Lys Lys

1 5

<210> 274

<211> 6

<212> PRT

<213> Artificial Sequence

<220><221> source

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

peptide"
<400> 274
His His Arg Arg Arg Arg
1 5
<210> 275
<211> 8
<212> PRT
<213> Artificial Sequence

<220><221> source

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

peptide"
<400> 275
Tyr Tyr Arg Arg Arg Arg His His
1 5
<210> 276

<211> 8

<212> PRT
<213> Artificial Sequence

<220><221> source

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

peptide"
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<400> 276

Tyr Tyr Lys Lys Lys Lys His His

1 5

<210> 277

<211> 14

<212> PRT

<213> Artificial Sequence

<220><221> source

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

<220><221> MOD_RES

<222> (8)..(8)

<223> Citrulline

<400> 277

Gly Arg Lys Lys Arg Arg Val Xaa Arg Arg Arg Pro Pro Gln

1 5 10

<210> 278

<211> 14

<212> PRT

<213> Artificial Sequence

<220><221> source

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

<220><221> MOD_RES

<222> (8)..(8)

<223> Citrulline

<400> 278

Gly Arg Lys Lys Arg Arg Val Xaa Arg Arg Lys Lys Arg Gly

1 5 10

<210> 279

<211> 13

<212> PRT

<213> Artificial Sequence

<220><221> source
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<223> /note="Description of Artificial Sequence: Synthetic
peptide"

<220>

<221> MOD_RES

<222> (8)..(8)

<223> Citrulline

<400> 279

Arg Arg Arg Pro Pro Gln Val Xaa Pro Pro Arg Arg Arg

1 5 10

<210> 280

<211> 14

<212> PRT

<213> Artificial Sequence

<220><221> source

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

<220><221> MOD_RES

<222> (8)..(8)

<223> Citrulline

<400> 280

Arg Arg Lys Lys Arg Gly Val Xaa Gly Arg Lys Lys Arg Arg

1 5 10

<210> 281

<211> 14

<212> PRT

<213> Artificial Sequence

<220><221> source

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

<220><221> MOD_RES

<222> (8)..(8)

<223> Citrulline

<400> 281

GIn Pro Pro Arg Arg Arg Val Xaa Arg Arg Arg Pro Pro Gln
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1 5 10

<210> 282

<211> 12

<212> PRT

<213> Artificial Sequence

<220><221> source

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

<220>

<221> MOD_RES

<222> (7)..(7)

<223> Citrulline

<400> 282

Trp Lys Lys Lys Lys Val Xaa Lys Lys Lys Lys Trp

1 5 10

<210> 283

<211> 12

<212> PRT

<213> Artificial Sequence

<220><221> source

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

<220><221> MOD_RES

<222> (7)..(7)

<223> Citrulline

<400> 283

Lys Lys Lys Lys Trp Val Xaa Trp Lys Lys Lys Lys

1 5 10

<210> 284

<211>

16

<212> PRT

<213> Artificial Sequence

<220><221> source

<223> /note="Description of Artificial Sequence

. Synthetic

. Synthetic

. Synthetic

- 193 -

SIS0

10-2011-0071017



peptide"

<220><221> MOD_RES

<222> (9)..(9)

<223> Citrulline

<400> 284

His Gln Pro Pro Arg Arg Arg Val Xaa Arg Arg Arg Pro Pro Gln His

1 5 10 15

<210> 285

<211> 14

<212> PRT

<213> Artificial Sequence

<220><221> source

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

<220><

221> MOD_RES

<222> (8)..(8)

<223> Citrulline

<400> 285

Gln Pro Pro Arg Arg Arg Val Xaa Arg Arg Arg Pro Pro Gln

1 5 10

<210> 286

<211> 14

<212> PRT

<213> Artificial Sequence

<220><221> source

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

<220><221> MOD_RES

<222> (8)..(8)

<223> Citrulline

<400> 286

His Gln Arg Arg Lys Lys Val Xaa Lys Lys Arg Arg Gln His

1 5 10
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<210> 287

<211> 6

<212> PRT

<213> Artificial Sequence

<220><221> source

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

peptide"
<220><221> MOD_RES
<222> (4)..(4)
<223> Citrulline
<400> 287
Arg Arg Val Xaa Arg Arg
1 5
<210> 288
<211> 8
<212> PRT
<213> Artificial Sequence

<220><221> source

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

peptide"
<220><221> MOD_RES
<222> (5)..(5)
<223> Citrulline
<400> 288

Arg Arg Arg Val Xaa Arg Arg Arg

1 5

<210> 289

<211> 10

<212> PRT

<213> Artificial Sequence

<220><221> source

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

peptide"

<220><221> MOD_RES
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<222> (6)..(6)

<223> Citrulline

<400> 289

Arg Arg Arg Arg Val Xaa Arg Arg Arg Arg

1 5 10

<210> 290

<211> 12

<212> PRT

<213> Artificial Sequence

<220><221> source

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

<220

><221> MOD_RES

<222> (7). .(7)

<223> Citrulline

<400> 290

Arg Arg Arg Arg Arg Val Xaa Arg Arg Arg Arg Arg

1 5 10

<210> 291

<211> 6

<212> PRT

<213> Artificial Sequence

<220><221> source

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

<220><221> MOD_RES

<222> (4)..(4)

<223> Citrulline

<400> 291

Lys Lys Val Xaa Lys Lys

1 5

<210> 292

<211> 8

<212> PRT

. Synthetic

. Synthetic
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<213> Artificial Sequence

<220

><221> source

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

<220><221> MOD_RES

<222> (5)..(5)

<223> Citrulline

<400> 292

Lys Lys Lys Val Xaa Lys Lys Lys

1 5

<210> 293

<211> 10

<212> PRT

<213> Artificial Sequence

<220><221> source

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

<220><221> MOD_RES

<222> (6)..(6)

<223> Citrulline

<400> 293

Lys Lys Lys Lys Val Xaa Lys Lys Lys Lys

1 5 10

<210> 294

<211> 12

<212> PRT

<213> Artificial Sequence

<220><221> source

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

<220><221> MOD_RES

<222> (7)..(7)

<223> Citrulline
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<400> 294

Lys Lys Lys Lys Lys Val Xaa Lys Lys Lys Lys Lys

1 5 10

<210> 295

<211> 14

<212> PRT

<213> Artificial Sequence

<220><221> source

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

<220><221> MOD_RES

<222> (8)..(8)

<223> Citrulline

<400> 295

Trp Trp Arg Arg Arg Arg Val Xaa Arg Arg Arg Arg Trp Trp

1 5 10

<210> 296

<211> 12

<212> PRT

<213> Artificial Sequence

<220><221> source

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

<220><221> MOD_RES

<222> (7)..(7)

<223> Citrulline

<400> 296

Trp Trp Arg Arg Arg Val Xaa Arg Arg Arg Trp Trp

1 5 10

<210> 297
<211>

10
<212> PRT

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

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

<220><221> MOD_RES

<222> (6)..(6)

<223> Citrulline

<400> 297

Trp Trp Arg Arg Val Xaa Arg Arg Trp Trp

1 5 10

<210> 298

<211> 10

<212> PRT

<213> Artificial Sequence

<220><221> source

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

<220><221> MOD_RES

<222> (6)..(6)

<223> Citrulline

<400> 298

Trp Trp Lys Lys Val Xaa Lys Lys Trp Trp

1 5 10

<210> 299

<211> 12

<212> PRT

<213> Artificial Sequence

<220><221> source

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

<220><221> MOD_RES

<222> (7)..(7)

<223> Citrulline

<400> 299

Trp Trp Lys Lys Lys Val Xaa Lys Lys Lys Trp Trp

. Synthetic

. Synthetic

. Synthetic
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1 5 10

<210> 300

<211> 14

<212> PRT

<213> Artificial Sequence

<220><221> source

<223

> /note="Description of Artificial Sequence: Synthetic
peptide"

<220><221> MOD_RES

<222> (8)..(8)

<223> Citrulline

<400> 300

Trp Trp Lys Lys Lys Lys Val Xaa Lys Lys Lys Lys Trp Trp

1 5 10

<210> 301

<211> 16

<212> PRT

<213> Artificial Sequence

<220><221> source

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

<220><221> MOD_RES

<222> (9)..(9)

<223> Citrulline

<400> 301

Lys Lys Arg Arg His His Trp Val Xaa Trp His His Arg Arg Lys Lys

1 5 10 15
<210> 302

<211> 18

<212> PRT

<213> Artificial Sequence

<220><221> source

<223> /note="Description of Artificial Sequence: Synthetic
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peptide"
<220><221> MOD_RES
<222> (10)..(10)
<223> Citrulline
<400> 302
Trp Trp His His Lys Lys Arg Arg Val Xaa Arg Arg
1 5 10

Trp Trp

<210> 303
<211> 12
<212> PRT

<213> Artificial Sequence

<220><221> source

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

<220><221> MOD_RES

<222> (7)..(7)

<223> Citrulline

<400> 303

Trp Arg Arg Lys Lys Val Xaa Lys Lys Arg Arg Trp

1 5 10

<210> 304

<211> 14

<212> PRT

<213> Artificial Sequence

<220><221> source

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

<220><221> MOD_RES

<222> (8)..(8)

<223> Citrulline

<400> 304

Lys Lys His His

15

. Synthetic

. Synthetic
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Trp His Arg Arg Lys Lys Val Xaa Lys Lys Arg Arg His Trp

1 5 10

<210> 305

<211> 16

<212> PRT

<213> Artificial Sequence

<220><221> source

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

<220><221> MOD_RES

<222> (9)..(9)

<223> Citrulline

<400> 305

Trp His His Arg Arg Lys Lys Val Xaa Lys Lys Arg Arg His His Trp

1 5 10 15

<210> 306

<211> 12

<212> PRT

<213> Artificial Sequence

<220><221> source

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

peptide"
<220><221> MOD_RES
<222> (7)..(7)
<223> Citrulline
<400> 306
Gln Arg Arg Lys Lys Val Xaa Lys Lys Arg Arg Gln
1 5 10
<210> 307
<211> 12
<212> PRT
<213> Artificial Sequence

<220><221> source

- 202 -

SIS

10-2011-0071017



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

<220><221> MOD_RES

<222> (7)..(7)

<223> Citrulline

<400> 307

Lys Lys Arg Arg Gln Val Xaa Gln Arg Arg Lys Lys

1 5 10

<210> 308

<211> 14

<212> PRT

<213> Artificial Sequence

<220><221> source

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

<220><221> MOD_RES

<222> (8)..(8)

<223> Citrulline

<400> 308

Arg Arg Lys Lys Arg Gly Val Xaa Gly Arg Lys Lys Arg Arg

1 5 10

<210> 309

<211> 14

<212> PRT

<213> Artificial Sequence

<220><221> source

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

<220>

<221> MOD_RES

<222> (8)..(8)

<223> Citrulline

<400> 309

Gly Arg Lys Lys Arg Arg Val Xaa Arg Arg Lys Lys Arg Gly
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1 5 10

<210> 310

<211> 16

<212> PRT

<213> Artificial Sequence

<220><221> source

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

<220><221> MOD_RES

<222> (9)..(9)

<223> Citrulline

<400> 310

Gln Arg Arg Lys Lys Arg Gly Val Xaa Gly Arg Lys Lys Arg Arg Gln

1 5 10 15

<210> 311

<211> 16

<212> PRT

<213> Artificial Sequence

<220><221> source

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

<220><221> MOD_RES

<222> (9)..(9)

<223> Citrulline

<400> 311

Gln Gly Arg Lys Lys Arg Arg Val Xaa Arg Arg Lys Lys Arg Gly Gln

1 5 10 15

<210> 312

<211> 8

<212> PRT

<213> Artificial Sequence

<220><221> source

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

<220><221> MOD_RES

<222> (5)..(5)

<223> Citrulline

<400> 312

His Arg Arg Val Xaa Arg Arg His
1 5

<210> 313

<211> 10

<212> PRT

<213> Artificial Sequence

<220><221> source

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

peptide"
<220><221> MOD_RES
<222> (6)..(6)
<223> Citrulline
<400> 313
His Arg Arg Arg Val Xaa Arg Arg Arg His
1 5 10
<210> 314
<211> 12
<212> PRT

<213> Artificial Sequence

<220><221> source

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

peptide"
<220><221> MOD_RES
<222> (7)..(7)
<223> Citrulline
<400> 314
His Arg Arg Arg Arg Val Xaa Arg Arg Arg Arg His

1 5 10
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<210> 315

<211> 14

<212> PRT

<213> Artificial Sequence

<220><221> source

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

<220><221> MOD_RES

<222> (8)..(8)

<223> Citrulline

<400> 315

His Arg Arg Arg Arg Arg Val Xaa Arg Arg Arg Arg Arg His

1 5 10

<210> 316

<211> 8

<212> PRT

<213> Artificial Sequence

<220><221> source

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

<220><221> MOD_RES

<222> (5)..(5)

<223> Citrulline

<400> 316

His Lys Lys Val Xaa Lys Lys His

1 5

<210> 317

<211> 10

<212> PRT

<213> Artificial Sequence

<220><221> source

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

peptide"
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<220><221> MOD_RES

<222> (6)..(6)

<223> Citrulline

<400> 317

His Lys Lys Lys Val Xaa Lys Lys Lys His

1 5 10

<210> 318

<211> 12

<212> PRT

<213> Artificial Sequence

<220><221> source

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

<220><221> MOD_RES

<222> (7)..(7)

<223> Citrulline

<400> 318

His Lys Lys Lys Lys Val Xaa Lys Lys Lys Lys His

1 5 10

<210> 319

<211> 14

<212>

PRT

<213> Artificial Sequence

<220><221> source

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

<220><221> MOD_RES

<222> (8)..(8)

<223> Citrulline

<400> 319

His Lys Lys Lys Lys Lys Val Xaa Lys Lys Lys Lys
1 5 10

<210> 320

<211> 14

. Synthetic

. Synthetic

Lys His
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<212> PRT

<213> Artificial Sequence

<220><221> source

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

<220><221> MOD_RES

<222> (8)..(8)

<223> Citrulline

<400> 320

His Trp Lys Lys Arg Arg Val Xaa Arg Arg Lys Lys Trp His

1 5 10

<210> 321

<211> 14

<212> PRT

<213> Artificial Sequence

<220><221> source

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

<220><221> MOD_RES

<222> (8)..(8)

<223> Citrulline

<400> 321

Arg Arg Lys Lys Trp His Val Xaa His Trp Lys Lys Arg Arg

1 5 10

<210> 322

<211> 14

<212> PRT

<213> Artificial Sequence

<220><221> source

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

<220><221> MOD_RES

<222> (8)..(8)
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<223> Citrulline

<400> 322

Pro Pro His Arg Arg Arg Val Xaa Arg Arg Arg His Pro Pro

1 5 10

<210> 323

<211> 14

<212> PRT

<213> Artificial Sequence

<220><221> source

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

<220><221> MOD_RES

<222> (8)..(8)

<223> Citrulline

<400> 323

Arg Arg Arg His Pro Pro Val Xaa Pro Pro His Arg Arg Arg

1 5 10

<210> 324

<211> 18

<212> PRT

<213> Artificial Sequence

<220><221> source

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

<400> 324

Tyr Tyr His His Lys Lys Arg Arg Cys Cys Arg Arg Lys Lys His His

1 5 10 15

Tyr Tyr

<210> 325
<211> 18

<212> PRT
<213

> Artificial Sequence
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<220><221> source

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

<220><221> MOD_RES

<222> (10)..(10)

<223> Citrulline

<400> 325

Tyr Tyr His His Lys Lys Arg Arg Val Xaa Arg Arg Lys Lys His His

1 5 10 15

Tyr Tyr

<210> 326

<211> 10

<212> PRT

<213> Artificial Sequence

<220><221> source

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

<400>

326

Trp Trp Arg Arg Cys Cys Arg Arg Trp Trp

1 5 10

<210> 327

<211> 10

<212> PRT

<213> Artificial Sequence

<220><221> source

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

<220><221> MOD_RES

<222> (6)..(6)

<223> Citrulline

<400> 327

Trp Trp Arg Arg Val Xaa Arg Arg Trp Trp

1 5 10
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<210> 328

<211> 10

<212> PRT

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

<223> /note="Description of Artificial Sequence

peptide"

<400> 328

Tyr Tyr Arg Arg Cys Cys Arg Arg Tyr Tyr

1 5 10

<210> 329

<211> 10

<212> PRT

<213> Artificial Sequence

<220><221> source

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

<220><221> MOD_RES

<222> (6)..(6)

<223> Citrulline

<400> 329

Tyr Tyr Arg Arg Val Xaa Arg Arg Tyr Tyr

1 5 10

<210> 330

<211> 14

<212> PRT

<213> Artificial Sequence

<220><221> source

<

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

<400> 330

Trp Trp Arg Arg His His Cys Cys His His Arg Arg

1 5 10

. Synthetic

. Synthetic

Synthetic

Trp Trp
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<210> 331

<211> 14

<212> PRT

<213> Artificial Sequence

<220><221> source

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

<220><221> MOD_RES

<222> (8)..(8)

<223> Citrulline

<400> 331

Trp Trp Arg Arg His His Val Xaa His His Arg Arg Trp Trp

1 5 10

<210> 332

<211> 14

<212> PRT

<213> Artificial Sequence

<220><221> source

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

<400> 332

Tyr Tyr Arg Arg His His Cys Cys Arg Arg His His Tyr Tyr

1 5 10

<210> 333

<211> 14

<212> PRT

<213> Artificial Sequence

<220><221> source

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

<220><221> MOD_RES

<222> (8)..(8)

<223> Citrulline

<400>
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333
Tyr Tyr Arg Arg His His Val Xaa Arg Arg His His
1 5 10
<210> 334
<211> 12
<212> PRT

<213> Artificial Sequence

<220><221> source

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

<400> 334

Trp Trp Arg Arg Arg Cys Cys Arg Arg Arg Trp Trp

1 5 10

<210> 335

<211> 12

<212> PRT

<213> Artificial Sequence

<220><221> source

<223> /note="Description of Artificial Sequence

peptide"

<220><221> MOD_RES

<222> (7)..(7)

<223> Citrulline

<400> 335

Trp Trp Arg Arg Arg Val Xaa Arg Arg Arg Trp Trp

1 5 10

<210> 336

<211> 12

<212> PRT

<213> Artificial Sequence

<220><221> source

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

<400> 336

Tyr Tyr

. Synthetic

. Synthetic

. Synthetic
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Tyr Tyr Arg Arg Arg Cys Cys Arg Arg Arg Tyr Tyr
1 5 10

<210> 337

<211> 12

<212> PRT

<213> Artificial Sequence

<220><221> source

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

<220><221> MOD_RES

<222> (7)..(7)

<223> Citrulline

<400> 337

Tyr Tyr Arg Arg Arg Val Xaa Arg Arg Arg Tyr Tyr

1 5 10

<210> 338

<211> 16

<212> PRT

<213> Artificial Sequence

<220><221> source

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

<400> 338

Trp Trp Arg Arg Arg His His Cys Cys His His Arg Arg Arg Trp Trp

1 5 10 15

<210> 339

<211> 16

<212> PRT

<213> Artificial Sequence

<220><221> source

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

<220><221> MOD_RES
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<222> (9)..(9)

<223> Citrulline

<400> 339

Trp Trp Arg Arg Arg His His Val Xaa His His Arg Arg Arg Trp Trp
1 5 10 15
<210> 340

<211> 16

<212> PRT

<213> Artificial Sequence

<220><221> source

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

peptide"

<400> 340
Tyr Tyr Arg Arg Arg His His Cys Cys Arg Arg Arg His His Tyr Tyr
1 5 10 15
<210> 341
<211> 16
<212> PRT
<213> Artificial Sequence
<220><221> source
<223> /note="Description of Artificial Sequence: Synthetic
peptide"
<220><221> MOD_RES
<222> (9)..(9)
<223> Citrulline
<400> 341
Tyr Tyr Arg Arg Arg His His Val Xaa Arg Arg Arg His His Tyr Tyr
1 5 10 15
<210>
342
<211> 14
<212> PRT
<213> Artificial Sequence

<220><221> source
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<223> /note="Description of Artificial Sequence: Synthetic
peptide"

<400> 342

Trp Trp Arg Arg Arg Arg Cys Cys Arg Arg Arg Arg Trp Trp

1 5 10

<210> 343

<211> 14

<212> PRT

<213> Artificial Sequence

<220><221> source

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

<220><221> MOD_RES

<222> (8)..(8)

<223> Citrulline

<400> 343

Trp Trp Arg Arg Arg Arg Val Xaa Arg Arg Arg Arg Trp Trp

1 5 10

<210> 344

<211> 14

<212> PRT

<213> Artificial Sequence

<220><221> source

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

<400> 344

Tyr Tyr Arg Arg Arg Arg Cys Cys Arg Arg Arg Arg Tyr Tyr

1 5 10

<210> 345

<211> 14

<212> PRT

<213> Artificial Sequence

<220><221> source
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<223> /note="Description of Artificial Sequence: Synthetic

peptide"

<220><221> MOD_RES

<222> (8)..(8)

<223> Citrulline

<400> 345

Tyr Tyr Arg Arg Arg Arg Val Xaa Arg Arg Arg Arg Tyr Tyr

1 5 10

<210> 346

<211> 18

<212> PRT

<213> Artificial Sequence

<220><221> source

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

<400> 346

Trp Trp Arg Arg Arg Arg His His Cys Cys His His Arg Arg Arg Arg

1 5 10 15

Trp Trp

<210> 347

<211> 18

<212> PRT

<213> Artificial Sequence

<220><221> source

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

<220><221> MOD_RES

<222> (10)..(10)

<223> Citrulline

<400> 347

Trp Trp Arg Arg Arg Arg His His Val Xaa His His Arg Arg Arg Arg

1 5 10 15
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Trp Trp

<210> 348

<211> 18

<212> PRT

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

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

peptide"
<400> 348
Tyr Tyr Arg Arg Arg Arg His His Cys Cys Arg Arg Arg Arg His His
1 5 10 15

Tyr Tyr

<210> 349

<211> 18

<212> PRT

<213> Artificial Sequence

<220><221> source

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

<220><221> MOD_RES

<222> (10)..(10)

<223> Citrulline

<400> 349

Tyr Tyr Arg Arg Arg Arg His His Val Xaa Arg Arg Arg Arg His His

1 5 10 15

Tyr Tyr

<210> 350
<211> 20
<212> PRT

<213> Artificial Sequence
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<220><221> source
<223> /note="Description of Artificial Sequence: Synthetic
peptide"
<220><221> MOD_RES
<222> (11)..(11)
<223> Citrulline
<400> 350
Trp Trp His His Lys Lys Arg Arg Trp Val Xaa Trp Arg Arg Lys Lys
1 5 10 15
His His Trp Trp
20
<210> 351
<211> 18
<212> PRT
<213> Artificial Sequence
<220><221> source

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

peptide"
<220><221> MOD_RES
<222> (5)..(6)
<223> Ornithine
<220><221> MOD_RES
<222> (10)..(10)
<223> Citrulline
<220><221> MOD_RES
<222> (13)..(14)
<223> Ornithine
<400> 351
Trp Trp His His Xaa Xaa Arg Arg Val Xaa Arg Arg Xaa Xaa His His
1 5 10 15

Trp Trp

<210> 352

<211> 10
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<212> PRT

<213> Artificial Sequence

<220><221> source

<223> /note="Description of Artificial Sequence

peptide"

<400> 352

Trp Trp His His Cys Cys Lys Lys Arg Arg

1 5 10

<210> 353

<211> 12

<212> PRT

<213> Artificial Sequence

<220><221> source

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

<400> 353

Arg Arg Arg Arg Arg Cys Cys Arg Arg Arg Arg Arg

1 5 10

<210> 354

<211> 20

<212> DNA

<213> Artificial Sequence

<220><221> source

<223> /note="Description of Artificial Sequence

primer"
<400> 354
ggctcccagt tcttcatcac
<210> 355
<211> 16
<212> DNA
<213> Artificial Sequence
<220><221> source

<223> /note="Description of Artificial Sequence

. Synthetic

. Synthetic

. Synthetic

. Synthetic
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primer"
<400> 355
ccttecegecac cacctce
<210> 356
<211> 26
<212> DNA
<213> Artificial Sequence
<220><221> source
<223> /note="Description of Artificial Sequence

probe"

<400> 356

ctagatggca agcatgtggt gtttgg

<210> 357

<211> 24

<212> DNA

<213> Artificial Sequence

<220><221> source

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

<400> 357

tctatcatca acgggtacaa acga

<210> 358

<211> 22

<212> DNA

<213> Artificial Sequence

<220><221> source

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

<400> 358

cttttcagca agtgggaagg tg

<210> 359
<211> 27

<212> DNA

16
. Synthetic

26
. Synthetic

24
. Synthetic

22
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<213> Artificial Sequence

<220><221> source

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

<400> 359

cctggecttg tctgtggaga cggatta

<210> 360

<211> 21

<212> RNA

<213> Artificial Sequence

<220><221> source

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

<400> 360

ggaaucuuau auuugaucca a

<210> 361

<211> 23

<212> RNA

<213> Artificial Sequence

<220><221> source

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

<400> 361

uuggaucaaa uauaagauuc ccu

<210> 362

<211> 25

<212> RNA

<213> Artificial Sequence

<220><221> source

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

<400> 362

ggaaagacug uuccaaaaac agugg

. Synthetic

. Synthetic

. Synthetic

. Synthetic
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<210> 363

<211> 27

<212> RNA

<213> Artificial Sequence

<220><221> source

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

<400> 363

ccacuguuuu uggaacaguc uuuccuu

<210> 364

<211> 21

<212> RNA

<213> Artificial Sequence

<220><221> source

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

<400> 364

ggaaagacug uuccaaaaau u

<210> 365

<211> 21

<212> RNA

<213> Artificial Sequence

<220><221> source

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

<400> 365

uuuuuggaac agucuuuccu u

<210> 366

<211> 27

<212> PRT

<213> Artificial Sequence

<220><221> source

<223> /note="Description of Artificial Sequence

. Synthetic

. Synthetic

. Synthetic

. Synthetic

- 223 -

27

21

21

10-2011-0071017



peptide"
<400> 366
Gly Trp Thr Leu Asn Ser Ala Gly Tyr Leu Leu Gly Lys Ile Asn Leu

1 5 10 15

Lys Ala Leu Ala Ala Leu Ala Lys Lys Ile Leu
20 25

<210> 367

<211> 21

<212> DNA

<213> Artificial Sequence

<220><221> source

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

<220><221> source

<223> /note="Description of Combined DNA/RNA Molecule: Synthetic
oligonucleotide"

<400> 367

uucuccgaac gugucacgut t 21

<210> 368

<211> 21

<212> DNA

<213> Artificial Sequence

<220><221> source

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

<220><221> source

<223> /note="Description of Combined DNA/RNA Molecule: Synthetic
oligonucleotide"

<400> 368

acgugacacg uucggagaat t 21

<210> 369

<211> 21

<212> DNA
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<213> Artificial Sequence

<220><221> source

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

<220><221> source

<223> /note="Description of Combined DNA/RNA Molecule: Synthetic

oligonucleotide"

<400> 369

cuacacaaau cagcgauuut t 21

<210> 370

<211> 21

<212> DNA

<213> Artificial Sequence

<220><221> source

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

<220><221> source

<223> /note="Description of Combined DNA/RNA Molecule: Synthetic
oligonucleotide"

<400> 370

aaaucgcuga uuuguguagt c 21

<210> 371

<211> 21

<212> RNA

<213> Artificial Sequence

<220><221> source

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

<400> 371

ggaaagacug uuccaaaaau u 21

<210> 372

<211> 21

<212> RNA
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<213> Artificial Sequence

<220><221> source

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

<400> 372

uuuuuggaac agucuuuccu u 21

<210> 373

<211> 18

<212> PRT

<213> Artificial Sequence

<220><221> source

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

<400> 373

Trp Trp His His Lys Lys Arg Arg Cys Cys Arg Arg Lys Lys His His

1 5 10 15

Trp Trp

<210> 374

<211> 24

<212> PRT

<213> Artificial Sequence

<220><221> source

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

<400> 374

Gly Leu Phe Glu Ala Ile Glu Gly Phe Ile Glu Asn Gly Trp Glu Gly

1 5 10 15
Met Ile Asp Gly Trp Tyr Gly Cys
20
<210> 375
<211> 28

<212> PRT
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<213> Artificial Sequence

<220><221> source

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

<400> 375

Lys Glu Thr Trp Trp Glu Thr Trp Trp Thr Glu Trp Ser Gln Pro Gly

1 5 10 15

Arg Lys Lys Arg Arg Gln Arg Arg Arg Pro Pro Gln

20 25

<210> 376

<211> 4

<212> PRT

<213> Artificial Sequence

<220><221> source

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

<400> 376

Ala Leu Ala Leu

1
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