636092109340

WO 2012/016245 PCT/US2011/046160
, Search for
mammalian
PFAM sequence I)'s
Database T
v Family
\ Download 1D's
from UniProt
¥
Align using
human fnd profile
alignment
¥
tdentify/Define
Cradie Regions
|
¥ ¥ ¥ ¥
Alignment of Alignment of Alignment of Alignment of
Sheet C Loop CD SheetF Loop FG
Sequences Sequences sequences Sequences
i ; E
Split Data
aceording to
loop length
¥
Select most
COMMON 5izes
|
\ 1 ¥ ¥ ¥ ¥ ¥ ¥ ¥
Sheet Sheet G iloop CDY tLoop CD jLoop CD) | SheetFi jLoop PG (loopFG
9 10 4 5 6 10 5 6
¥ ¥ ¥ ¥ ¥ ¥ ¥ ¥

Perform positional amino acid frequency analysis

Figure 1

1/66




§360u2108340

WO 2012/016245 PCT/US2011/046160

..

i
s e

Sheet C Loop CD
YEDVPRDLEVVAATPTSLLISWDAPAVTVRYYRITYGETGGHNSERVQ
EFTVPGEKSTATISCLKPGVDYTITVYAVTGRGDESPASSKPISINYRT

Sheet Loop FG

Figure 2A

286



636092109340
WO 2012/016245 PCT/US2011/046160

3/66



636092109340

WO 2012/016245

Length %

6 0.6
/ 0.4
8 2.1
9 70.7
10 15.2
11 6.2
12 2.2
13 0.5
14 2.1

Length %

0.2

0.1

7.4

24.8

31.6

24.8

4.5

3.1

1.8

0.4

23 |©|o|N oo w(N| =

1.5

PCT/US2011/046160

Sheet C Length Distribution
B0 oo
70
T 60 -
g 50
S 40
b =
£ 30
L
< 20
10
Qe
& 7 & 5 10 11 12 13 14
Loop Length
Figure 4A
CD Loop Length Distribution
35
30 .
3 25 %
& [ B B
§ 20 i %
: 11
- »p
T 15 % /
2 10 -
N . E /% zzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzz
o ERRRHE. .

1 2 3

A

5 &6 7 & 9 i0 11
Loop Length




636092109340

WO 2012/016245

Length %

PCT/US2011/046160

Sheet F Length Distribution

8 0.4
9 1.8
10 94 .9
11 2.1
12 0.6
13 0.3
Length %
2 0.1
3 0.1
4 0.3
5 32.6
6 62.1
7 3.4
8 1.0
10 0.4

OO s
__ 80
£
B B0 i
c
<
c 40
=
E
) 20 [55 . ~ - - - - S
D Y
8 g 10 11 12 13
Loop Length
Figure 4C
FG Loop Length Distribution
70
60 -
¥ 50
e
g
T 30
2
2 20
10

Loop Length

Figure 4D

5/66




636092109340

PCT/US2011/046160

WO 2012/016245

bution

SheetC, Length 9 Positional

e

80
p R S e
60

o © ©
[Ty =t (2]
(24 ) @duepungy

o
=l

5

Figure SA

6/66



636092109340

PCT/US2011/046160

WO 2012/016245

SheetC

| Distribution

itiona

Length 10 Pos

4

ENNNN NN

—

Position Top 5 Amino Acids

0 M~ W N N e

(%) @2uepungy

Figure 5

7/66



636092109340

PCT/US2011/046160

WO 2012/016245

istribution

CD Loop, Lengt

&0

50

£
=t

2 <
o o

(2 ) @ouepunqy

GADNE QERGT PTESQ

DGESM

p 5 Amino Acids

Figure 5C

PositionTo

8/66



636092109340

PCT/US2011/046160

WO 2012/016245

CD Loop, Length 5 Positional Distribution

/

,%//// ___________

35

2

! - ) Q Ty <
o~ ™~ o ==

(24 ) @2uepungy

GSRET GERKT EWAST WPLVT

SBGET

p 5 Amino Acids

Figure 5D

Position To

9/66



PCT/US2011/046160

WO 2012/016245

636092109340

istribution
7

X

e

Y
H
}
}
}
}
}

p 5 Amino Acids

PositionTo

B
m///////////////////ﬂ//////// — m

Ch Loop, Lengt

<

30
10 -~
5

LM Q Ty}
2 2 l

(24 ) @2uepunqy

Figure SKE

10/66



PCT/US2011/046160

WO 2012/016245

636092109340

ion

SheetF, Length 10 Positional Distri

i | : “ va
] e o] o) Low]
= w <t ~

120
100

(95) @2uepungy

Figure 5F

11/66

Position Top 5 Amino Acids



636092109340

PCT/US2011/046160

WO 2012/016245

FG Loop, Length 5 Positional Distribution
7

Q Q Q Q -] L] o) Lo

(2 ) @ouepungy

AKGVD GLVRY ELDYP GSTNH

AGSND

Position Top 5 Amino Acids

Figure 5G

12/66



636092109340

PCT/US2011/046160

WO 2012/016245

h 6 Positional Distribution

lengt

FG Loop,

D

70

\ ] o
Ly i o

(2z) @2uepungy

O

AGYVN GQOKRE REVIL SGVTL EGKSP

GEDSA

Position Top 5 Amino Acids

Figure SH

13/66



636092109340
WO 2012/016245 PCT/US2011/046160

FnlIII' Cradle

Figure 6A

| 4/7 ' |

FnlII'® Cradle Surface = 2457 A?

Figure 6B

14/66



636092109340
WO 2012/016245 PCT/US2011/046160

FnIII" Top Side

Figure 6C

FnlII" Top Side Surface = 1834 A’
Figure 6D

15/66



636092109340
WO 2012/016245 PCT/US2011/046160

FnlIII' Bottom Side
Figure 6K

ZZ

7
FnlIII" Bottom Side Surface = 1140 A2

Figure 6F

16/66



636092109340
WO 2012/016245 PCT/US2011/046160

FoIl1"® Cradie B-Sheets
Sheet (: Positions 1 - 9
Sheet F: Positions 10 - 19
Gray = Varied in Cradle

Figure 7A

17/66



636092109340

WO 2012/016245 PCT/US2011/046160

CP

Position

0.7

0.5

98.8

0.1

No

11

0.0

0.1

99.7

0.1

No

17

91.5

0.8

2.7

No

18

10.4

31 1

2.4

No

Sheet C: Positions 1 -9

Sheet F: Positions 10 - 19

SF: Small/Flexible amino acids - A, G, P,S, T

CP: Charged/Polar amino acids - D, E, H, K, N, Q, R
H: Hydrophobic amino acids - F, I, L, M, V, W, Y

C: Cysteine

Figure 7B

18/66



636092109340
WO 2012/016245

&

on

Amino Acid Di

//////

//’///%

///////%

e
g
=
I.m
[ %]
[n'a)
o
(a8
< 5
&l
- §
[»]
-
£
E'ﬂ
D
LL.
[RN]
£33
I
v'f:II
-

gy

PCT/US2011/046160

19/66

Figure 8



op CD Cradle Loop Length Distribution

Loop Length

Figure 9A



000000000000
000000000000000000000000000000

Loop Length




636092109340
WO 2012/016245

PCT/US2011/046160

Loop

Amino Acid Sheet)'z's;"b”tm“ Distribution
( °) \'% (%)

Alanine/Ala/A 6 6
Cysteine/Cys/C 0 0
Aspartic Acid/Asp/D / /
Glutamic Acid/GIu/E 4 4
Phenylalanine/Phe/F 2 2
Glycine/Gly/G 17 17
Histidine/His/H 2 2
Isoleucine/lle/l 2 2
Lysine/Lys/K 2 2
Leucine/Leu/L 4 4
Methionine/Met/M 1 1

Asparagine/Asn/N 4 4
Proline/Pro/P 0 2
Glutamine/GIn/Q 2 2
Arginine/Arg/R 5 5
Serine/Ser/S 12 10
Threonine/Thr/T 4 4
Valine/Val/V 4 4
Tryptophan/Trp/W 3 3
Tyrosine/Tyr/Y 19 19

Figure 9C

22/66




636092109340

PCT/US2011/046160

WO 2012/016245

RPN I XVXAXAXINRRCANARRSIiS T.1.1.1,

ao

od

a6 2Ins1g

L IITUud
cIIIUA
LLIITIUud

L IITUud
cIIIUA
LLIITIUud

23/66



636092109340

PCT/US2011/046160

WO 2012/016245

77 dL--OONYLVNUeNOERIT. T LHIYL -IM
S7 AdS-NOOWMECRINMAR-PONINTLAVIY -AM
87 SNOOOONARAAMARISL]. T AdLLSTAAM

ao

od d

46 3Ly

L IITUud
cIIIUA
LLIITIUud

L IITUud
cIIIUA
LLIITIUud

24166



PCT/US2011/046160

18-9L SLTL0L 8999 vyt 6€°LE°6E € TE Il
98-LL 9L°CLTL69°L9 Sas 6€-LE°SE°CE 1€ S
$8-08 6L°9L YL TLOL ey IP-6€°L€°SE°€EE

| Ddadoor | 9us | @ydoor | DJN¥uS i3

soguel sonpIsal d[per)) [[[U

68-C8 | I89L | SL-99 | $9-09 | 65-5S | ¥S-IS | 0S-Sv | #v-Ov | 6¢-1¢ | 0¢-CC | CTI-LT | 91-vI | ¢€I-8 14!
v6-L8 | 98-LL | 9L-L9 | 99-19 | 09-9F | §S-CS | 1S9V | Sv-O0v | 6¢-1¢ | 0¢-CC | TCLT | 9I-vI | ¢€I-8 oﬁ
€698 | S8-08 | 6L-0L | 69Vv9 | €9-6S | 85-CS | vS-6F | 8-Ch | 1v-te | Ce-¢C | CC81 | LI¥1 | €18

25/66

WO 2012/016245

636092109340

IS O 0 T A A A

SOZuel ONPISAI JUOWD[O [RINIONIS [[TU]

A6 9131y



§360u2108340

PCT/US2011/046160

WO 2012/016245

7

i
H

NS AHUEY

V01 2Ins1g

sdoudapaiByg
sdoudanIe N
adondzi-gnst

OOONNSAL




§360u2108340

PCT/US2011/046160

WO 2012/016245

N

NN
NN

NG A A

D-q01 2an3L]

O YD L3N AN Do Y
=R HMOY 1 g o
JINNOD YD J%,M Y
08 L8

aooyv %zﬂxmzzm EMAS - - - - - 4 Y- - ZONASY
£ x%&»mzwmxxg@smam S - - ORNSY
D0 - $) z”mpaax\;afﬁ, s a OWNSA

A
{OrNSA) Bguiny enpissy

susBupLanIS

sdopda-grelteusBupuigme

SLOTQUSIRBAIR

U

NF ¥ M NH
aH "

Wx«mW N\
&y

R R I I R R O
{ounsiusguinyenpissy

0

Z-OMNSY
LCHATIRY
GHNSA

27166



§360u2108340

PCT/US2011/046160

WO 2012/016245




636092109340

PCT/US2011/046160

WO 2012/016245

“ @ 4
i .
“ & “ . 4, %
Jm.@. 25 "Iz, N\ ,Ammv
..W 2 ey I \v.wh.\ AVMwJ nvﬁw ..M.\
e 7 s T2, Ly e % f .%\
x\h\ J\Q %) 2 .\q\\. y) N\M\ ......M\ 1W\\~w E W&
%, b o % T, % % o,
o & B e % % %
S84 PES 82A  SLA BLA TIA £5HM LEA LENSA
////// //

EW%/%"‘%__
S

{OWNeALIBQUINNSNDISSY

29/66



§360u2108340

WO 2012/016245 PCT/US2011/046160

Figure 11C

%, b
2 F
i

30086



PCT/US2011/046160

WO 2012/016245

L-ORNSY

V7§ 9ansiy

Al g

valsl 2
AANEHSG{A] 28
YidSAAN BRG] 25
A& 12
YidSAANTHA0] 08
Ao ANRaAL 4
OEUDAOYLIANTANHGIA] 8/
PARIEIIPN 94
AANTEHAG{A G
YidSAAN BRG] €L
diyesonaHDaall e
AnalAl 1

Apsisairy USRS G




636092109340

PCT/US2011/046160

WO 2012/016245

0% 0
...... o
, -0 L
kw -0
Lauioln Hoe
WUz Ll g
Wnee b
MuGEY ¢
MupEL =
UGS )
WUz L-ENSA
Pyipareuns proygess HBUOID

SBIPOYOUCH ORNSA

32/66



636092109340

WO 2012/016245
T
e
e
2
gyl
E <
k7 =
11}
83
e g T
wg 7
ﬁﬁ X
o % >
St
8 &8>
5 B
&ien 3
L 23 e
5 3
2 Bl
X3
B
3
Fow
8%
Fre

73

Scaffold
33

Clone#t
ySMEB-1

2222233323
mg%}}%%ym
<L o ol %{4
e 3 d P P e P
b - RTINS
erd e e e e

N O MY D P 00 D =

=

33/66

PCT/US2011/046160

Figure 128

Clones

(Continued)

150 200

100

30
20

150 200

100

404 Cloned

150 200

100

4

30+

F0-

1
¢

50

5}

5}



636092109340
WO 2012/016245

FGLoop

Scaffold

yoaMB-1

P yw _

NN

Z
Tt

o DO
SRS

AN

\§

/////// .:':..

e

g

-

oy,

I

B

"y

a

78 70 80 81 82 83 84 85

Y

AN

iy
H

% 44

SUNR

z

&

s

7

P

73

34/66

.
i

PCT/US2011/046160

e
k]
ok
&
s
Il
k]
oo
=

L 7]

Pow &
&

83

Fooe

Figure 12C

33




§360u2108340

WO 2012/016245 PCT/US2011/046160

é/’ﬂ»

ySMB-1/ySUMO

ySMB-1/hSUMO1Model

Figure 13

P
3568



636092109340

WO 2012/016245

-
= B
& o
0
o
&3
-

> >

7

> >
L. L
> >

7
<k

o
8
e
w5
L
&
o
=
&
-

B GST

PCT/US2011/046160

B GST-ySUMO
01 GST-hSUMO1

MonobodyA | MonobodyB

NO OO o N
bl S

WUQSHaouRQIOSqY

36/66

Figure 14A-B



636092109340
WO 2012/016245

L

AL,

A
el e

2 AR

3
SR

10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32

3
[ BERERY

Y

7
Fs

7

7

et
bt gl

2
7//////(.;

/////////////////////////////////////////‘

7

7%
WW&

272
Wl{l{l{l{l{l{l{l{l{lé

7%

%
Wl{l{l{l{l{l{l{l{l{l{l{l{l&
| GO00000000000000000.

7%
el

77
23

g Gt
2z IS 0D
& Iw
& oo
2 @
193
N
D00 ol
£
= 72
B2 B 2 ¢
& £
foo e o oo
W Wb W (a4
(VIR G R G R
BOBZ -
§ i i i i
o 19 &2 3 o
[ o =
WILOSHIDUBQIOSAY

37/66

PCT/US2011/046160

gure 14C

i



636092109340
WO 2012/016245

38/66

ot Yo, o
=3
o0
€3
o3
£
&0
7 /
o | . ’ 0
7Y
» H@@
wp
. ©
i
3
Prow
% f Q2
=} §
oo ¢ :
g: j g b ; P4
: : e
: w——, 4 ; s,
; Z ; :
L S R N S Y
34q SHY
!g
o
3 &
& 2
et
7] °
0
A a3
Foom
O i
= 4
et %
7 '
e .

ResidueNumber

PCT/US2011/046160

R
e
o)
St
o
L5
@ pEeE]
i



636092109340

PCT/US2011/046160

WO 2012/016245

AR

1234567 8 9101112131415161718192021222324252627282830

Monobody Clones

Figure 15A-C

39/66



{360U2105340
WO 2012/016245 PCT/US2011/046160

Conservation Score

SIM Binding Site

BC Loo
o P F:G Loop

s AT AT 1AL Ly,

Y
2,

oWl
%/ ////4/////// I/W/f?
e




636092109340

PCT/US2011/046160

WO 2012/016245

0008
0G€E
008
991
00l

%
012 i%if

1174
c8

DR A A

/,,
%?s_ A
%%>>

91 A0S

TRAAdAA
DM A LMA

N N
THAARAA

(INu) Py

dooT 94

dooT 3

dooT Og

41/66



§360u2108340

PCT/US2011/046160

WO 2012/016245

{s) swu)

R

1S P00 =
w...w w..,m% mﬁw Xig=
Z-gINSA

002061 001 0%

mx

e

A-@91 3InsL]

~ oug Buipuig WIS

{s) awy

- e
09 S
06 ®
021E o bl
,Qmwwwm Rl R A L=

L-INSA

002061001 0% O

42165



636092109340

PCT/US2011/046160

WO 2012/016245

L1 N3y

MOSA 0€-9NSA
MOSA 62-9NSA
MOSA 8Z-aNSA
MOSA AHNONY L2-aNsh
MOSA VRN 9z-ansAh
MOSA GZ-aNSA
MOSA ¥Z-aNSA
MOSA £Z-aNsA
MOSA ZZ-aNsA
MOSA LZ-aNSA
MOSA 99 NAAR 0Z-9nNsA
MOSA 6L-gNSA
MOSA 8L-gNSA
MOSA ov LL-aNSA
MOSA %\f 9L-gNSA
MOSA W\/A SL-ansh
MOSA 71-aNSA
MOSA cL-gnsA
MOSA ZL-ansA
MOSA NDA LL-gINSA
MOSA 0L-gNSA
MOSA 0008 6-9NSA
MOSA 0S¢ A A 8-aNSA
MOSA 008 L-aNSA
MOSA 991 9-gNSA
MOSA 00} G-aNSA
MOSA oLz O /> v Md 7-aNSA
MOSA c-aNsA
MOSA 17 Z-aNsA
MOSA Z8 L-aNSA
Areigi (INU) Py psjewns3 auo|D

43/66



636092109340

PCT/US2011/046160

WO 2012/016245

MOSA
MOSA
MOSA
MOSA
MOSA
MOSA
MOSA
MOSA
MOSA
MOSA
MOSA
MOSA
MOSA
MOSA
MOSA
MOSA
MOSA
MOSA
MOSA
MOSA
MOSA
MOSA
MOSA
MOSA
MOSA
MOSA
MOSA
MOSA
MOSA
MOSA
MOSA
MOSA

(ponunuo)))
LT ﬁmmm mm

MPAM MR XA A
CK§§>>§%7>>
>//>>7/>h“_<>>
& >>> > AMA
ARNAA AR <§>
>>%_/§ >>>

AMN TINY
MXA AV A
056 AR >>4/
08¢ W/%\s\, N AN “_
>>HV Eaa 0>
AA LR §¢>
>%§>>ua/§ A

§%>>4%%> A

%%>>>a A
>ua>% >
>4>>>§ >

>7>>>/>>< A

13 <>>%\f Nd d AM
z%§%>%§>ya_§§
>>>>402>F%§
>>> hAD M
,///>>/ >>/ n_%>
VAANARNMOD d AM L
>>ayoa%§%%
>@>><>%> FJ

N
>>7

>%>>> AM /<>>> A

Z9-anNsA
19-gNSA
09-9NSA
6G-9NSA
8G-aNSA
1G-9NSA
9G-gNSA
GG-gNSA
#G-gNSA
£G-gNSA
ZG-aNSA
LG-aNSA
0G-gNSA
67-9aNSA
8r-aNSA
Ly-aNSA
9r-aNSA
Gr-aNSA
rr-anNsSA
cr-aNsA
Zr-ansA
L-aNSA
Or-aNSA
6£-9NSA
8¢-gNSA
LE-9aNSA
9¢-gNSA
Ge-gNSA
7E-aNSA
ce-anNsA
Ze-ansA
LE-aNSA

44/66



636092109340

PCT/US2011/046160

WO 2012/016245

SA

SA

SA

SA

SA

SA

SA

SA

SA

SA

SA

SA

SA

SA
XSA
XSA
XSA
XSA
XSA
MOSA
MOSA
MOSA
MOSA
MOSA
MOSA
MOSA
MOSA
MOSA
MOSA
MOSA
MOSA
MOSA
MOSA

(panuyuo))
L] 2an8ig
>%>>>>>>/>> W/H%

>%> NA A A A A
>W>%>>% A A
AN AN A WA A A
A

%

0001 ANAAAAANAA A
0ze >%>%>>>%>>>
>%>>>>>%>>>

>%>>>>> AAA
>%>>>>>%>>>

A >>>>>%>>>
>%>>>>>%>>>
>%>>>>>%>>>
>%>>>>>%>>>
u%>>>>>%>>>
ANAAAABNRAAA
>%>>4%>>> AAA

z%>>4 AAANAAA

1421

0z |\

gel 3
MN 4 A A

N VNN
82 >W>>>%§>o>>

OMNAMOD ALV ADAA
N 8 S N
ARMARMARD A A

082 ARA A LA A

D MNM E%F MXA A

G6-gNSA
76-9NSA
£6-9NSA
26-aNSA
16-aNSA
06-9NSA
68-9NSA
88-dNSA
18-9NSA
98-gNsA
G8-gNSA
#8-aNSA
£8-gNSA
Z8-9NsA
18-gNSA
08-9NSA
6.-9NSA
8/-9NSA
L.-9GNSA
9/-aNSA
G/-aNsA
/-9 SA
£.-aNSA
Z.-aNsA
L2-GNSA
02-9NSA
69-aNSA
89-aNSA
19-9NSA
99-gNSA
G9-gNSA
79-aNSA
£9-aNsA

45/66



636092109340

PCT/US2011/046160

WO 2012/016245

vA”/ka & /an .\n

i n

hﬁi

£a
.fmi

,.r~ «/v

&&
esseg

. s.a
P N
P g

8] 2ansiy

# SUOIT BINSA

&
L

w!w; _

LG

A Wil i uoiegnou-aid

Jopedwiol oN

o~
(HHOEY Gy eubie Buipuig

£

g

46/66



636092109340
WO 2012/016245

ST-ySUMO
s
S

G5
G
&
5

5y

b el
i

>
i ; e
o - -

leubig Buipuig

47/66

cure 19A

i

PCT/US2011/046160



636092109340
WO 2012/016245

PCT/US2011/046160

syun ssustisoy

syup asuodsey

&
e
G
s
P
=1 )
=
0 oo, XY o e
% =3 o ¥ &
4 s A 1 o
\\ o T s \ e
©9 \ < 5 -0
i % s . %
%” % 3 a & 832 Yoo % w3 WE’CZ:‘ ﬁ
LA o M Bl oo M Wl B OO o5 P
- LS & D g (N o
g’} B (i wnuagyInb E,sﬁ i winguginiy ffa iy uwnginbg
g ' - ,
-1 B8 - S
i £ g i~ £
% a OO0 : m Q
% Ak =
e 807 - - o
15 ] [ I 5 B L
- £+ E i<
oo g
OB 'f:j 2 0]
<O o 1 < &
g R b S v
BPUM asuodsey SUUT 25U0HSS)Y g3y ssundsen
0t J = =
2 \, 175 vt oo
LD gy s, o g By
I, o, B
* ‘{‘j’)% ». e @ g
>y % “’ﬁ’m
% < 9 ﬁ rlf,'ﬁ % B2 P
e By ] gt " Ry
*e";“‘;? & D g e A ©1o -
% s (1 wnugnby 3 nd winpe kg Z
> 2 (N 1o HEIRE
= Ak CRE
3 bd
i D gy | U3 oL BRI L
: - & R 2l o
e foee
< L)
o B s B = G4 O @G e ¥ 2
& ef

L
SHUM 25uBdssy

48/66



636092109340

PCT/US2011/046160

WO 2012/016245

V0T 21m31]

49/66



636092109340
WO 2012/016245

g “rsch
B

P

50/66

PCT/US2011/046160

Figure 20C



636092109340
WO 2012/016245 PCT/US2011/046160

Scaffold FG Loop Scaffold

P Y
0 o3
©

e B
© 2

interface Buried ASA (A%
Lvx]
o3

7 mysB-1

60 . i e
50 1 EIYSUMO

| IK L:miﬁipiagﬁ B
Aming Acid

ﬁu f 2;2;2; ¥
TVYWY

% Interface Buried ASA {A9)

Figure 21A-B

51/66



PCT/US2011/046160

WO 2012/016245

§360u2108340

VT 21n3ig

{8} swiy . .
00z _00L O - E 4 A NN A eis-anst
™ Fo \ A 4o A N S zEanisy
. ,p/ [z  WIgZ 1V A A AR N APE=TESE
SENLSH ] Jlop®™  WUBEL AV A A A4V 6-ENLSY
(s} ounyy 09 wrl g'¢ % A A A A Y iH sglisy
- , wrigz \ A 4 1 N\ A Enisy
B AMEZ A Y 1A - o S
J ! WUPRZ A Y A 4 AV S-aNLSY
PN LY loz® wuel A Y A AA P aN LSy
e : .
- wueis WV 1 4 A A ¥ € ENLSY
(shougy O WUz TV A A A A -EINLSY
a0z 004 Q Wuzgee 4 ¥ o4 A = A SR L-GNLSY
Ho ATy~ AW A A N XA NN A TERS
| GEYBEEZRIE08BL 84 L€ £ iE
-GSy 0z Z .
W ,M o Y 4007 S m Plogens  #8uod

ANTHAQ (A
s
AANTIHAT A

VidSAANTHAA LA

]
]
]
]
]
DSUINOVLAAWITANHT \ﬂw
]
]
]
]

AUSIBAIG STHI S



§360u2108340

WO 2012/016245

fen

o3

Scaffold
3

-
sy}

hE81MB-4

Yz,

& !

/’”’7///////////4
t

Y

2

“y
“
ity
&

P
ity ~

o ///////////;
2

3
B =l
//0,' P
58a 1
£ g}. Yol
L. 25 /’ Y
N 7

o] <>
JAALSSSS S

m L

o
=
s
©
o

K v,
///////////n

y

2
P
oo
&3
£

SIM Binding Sits

PCT/US2011/046160

ySMé—’iihﬁUM@’i Modsl

ySME-1/ySUMO

hS1MB22  ySMB-ST6

8 GsT
. B GET-yEUMO

10 GET-hBUMOT

g g

(Y 08%y} jeublis Bupuig
1Ll

Figure 22C-F



636092109340

PCT/US2011/046160

WO 2012/016245

€T dansig

(s} ewi] (s} oy (s} owi)

2051 001 05 Q 00Z 0G 00V 05 O 002 05 0L 0S5 O
1 . ]

02

o
s e
SJuf asuodsay

b 1
%
73
ey

g1s-gnst
r1S-giNsA
£18-gsA
Z1s-gnsA
L1S-gnsh

WUZLL
W ge
WU GEY
WU P61

U B

I-GNSA

T

WU gz \
58 v8 £8 £8 18 08 67 82

(nu) Py dooT o4

54/66



636092109340

PCT/US2011/046160

WO 2012/016245

mN_NN__\N_ow_m_\_w_\_m_\_o_\_m_\_v_\_m_\_N_\

bT 2an31q

# 9uo|D gINLSY

ﬁ I

pElN |

P-aINLSY W> 1 yim uoneqnoul-aid [l

Joyiedwod oN [ ]

(*1Y0S¥ ) jeuBig Buipuig

55/66



636092109340

PCT/US2011/046160

WO 2012/016245

(W) [onnsAl
0189 ¥ 20

NN €2 =Py

===kl

0 O <t N
Ny wnuqgijinb3

(wn) [zonwnsul

0¢ 0l 0

NN ¢f = Py

0
G
0l
Gl
r0¢

Ny wnuqiinb3

(wn) [rownsul

80 %0 0

INU 8LL = PY

SO O
N

oo O
o0 WO <
Ny wnuqiinb3

-001

(s) swiy

0SL G/

Q

¢ONNSY

(s) swny
00Z 001

Q

o O

sjun ;suodsea

o
N

LONNSY

o

sjiun asuodsay

dsoy

o o
© <
S}uUn asuo

VST 2ansLy

uolnjesjuasuo) abeyd ¢>=m_mm_

001 8 !

@uu .

g

€C-dNLSY [

0L 0L |

NO Ot NO

593

!\

91-dINLSY |

00L 0L |

o050

L-dINLSY

2zl
g ONNSAYY zZownsu® Lownsull V

00L 0l

6090

N g
v

-\

6L-dINLSUI

001 0Ol |

NO Ot NO

]

Q €L-dINLSY |

00L 0l I

NO®wOw<tNO

-—

0009

N
N

’
7
’
’
s

V' p-anisul

VOTNO

(WY0SYy) jeubig Buipuig

0l

¢l

56/66



636092109340

PCT/US2011/046160

WO 2012/016245

V97 2an3L]

uoljesjuadsuo’) abeyd aAne|ay

NOwWwOSNO

~—

NO OSSN

~—

NO 0O NO

~—

00b 0L L 00L Ob |
00T 000 g
\\ ” |.v \\\\ [
\\ ”w )
N 4 . ¢
Vo zzeamsut® VT Yz-amisu
0L 0L | 0L 0L L 0L 0L | 0L 0L |
0 Y. 0 oA ) .
¢ 90~ 0 ¢ @\%.m T-© @\%.N O--© W
u -z B 2%
/ /o s 7
..v i .w ’
9 oL \<
0Z-9N1LSY 8L-aN 1Sy L1-9N1LSY GL-anLsul
0L 0L | 0L 0L | 0L 0L | 0L 0L |
@i--@i--@i-u@.o @.I-@il - -2 0 0
Z2AlY P \%.N 2
.._u \-
5 4\ L L
SRR/ K
7 Or \\ - [ I
V' yi-anisyfeh y z1-anLsy!lo L-anisy 0 c-ganLsyl
Z-ONNSY @ ONNSA--V--  L-ONNSY —B—

("0S%y) Jeubig Buipuig

A4

57/66



636092109340
WO 2012/016245

Specificity
Factor

FG Loop
7879808182838485

Scaffold

Clone

7576

73

Low
Specificity
(0-10)

S5 >
TRETH - AT - T

7
>>>>>

S>> >5 1>
L>>>5>>

>>>>>u>

> >

hS1MB-22
hS1MB-21
hS1MB-13
hS1MB-14
hS1MB-15
hS1MB-12
hS1MB-19

58/66

Moderate
Specificity
(10-100)

0™~ 0
O AN OMAAN
~— v v 0

7

<<

o =1

hS1MB-4
hS1MB-3
hS1MB-11
hS1MB-23

PCT/US2011/046160

High
pecificity
(>100)

w
oleleloNe
o O OOOo
b i el sl sl
AN ANANNA

> u >

s s>

hS1MB-7
hS1MB-16
hS1MB-17
hS1MB-18
hS1MB-20

Figure 268



636092109340

PCT/US2011/046160

WO 2012/016245

-V LT dInsL]

(Wwi)s¢ 6L 0L 82

G-dINLSY

<€

m:_ﬂmmmmq___:oo %

(W) [r-ainLsul
0001 0SZ 00S 0SZ O

awAzug //

==
© ¥ N

(xew
dvouey pajelAOINNS
0} Bulpuig zdguey

o o
3]

001

%)

DN

— ¢OINNS-9H-62dNn
___ LOWNS-Z3vs
— ¢OWNS-9H-zavs

ldd + ANV d1V

awAzug €3V
Buneanoy
13

J

59/66



§360u2108340

WO 2012/016245 PCT/US2011/046160

Z,
>
e

Py,
%

#

S
N

S
s

&
\“\\\\\*&\
&

R

o

it

w

S
T

Figure 28




636092109340
WO 2012/016245 PCT/US2011/046160

GG | +

B ySMB-1 hS1MB-4 hS1MB-5
[Monobody] («<M) 0 0 40 20 10 40
SEN '

20 10 40 20 10
+ |

YFP-SUMO1-ECFP

YFP-SUMO1

ECFP

Monobody

1 2 3 4 5 6 7 8 9 10 1

Figure 29A-B

61/66



§360u2108340
WO 2012/016245

D
4, 4 Y
. 7 /
[ B AP gy,
2 7 Z
ek %
7 7
e
A

E

——
7

Ay —
2 Z 2
Z Z
Lt

Figure 30A-KE

62/66

PCT/US2011/046160

e
e

Z
z 7z
Z

 Drrninds

SH2

N

SRR

e

3
“\\@\\
AN



636092109340

PCT/US2011/046160

WO 2012/016245

-VI€ 2Insig

L IANISIdS 3 AALLLAGADISTOSIIVLSSSOd ALIAOAISNODIADALIYAASA —~ $SSSV AMSITISLIIVVAAHTILLIASSA 28752 819 d49
LI ANISIdS-- AALILAGADAS TOSILYLEESOd ALIAOAISNDDLADA LIIAASA - K344V AMSITISLALVVAATTILIASSA 227802 919 d49
LI ANISIJS- AALLLAGADIS TOSIIVLESSHd ALIAOAISNODIADALIYAASA - $SSSV AMSITISLIIVVAAHTILLIASSA 2/78/F  ¥19 d49
LMANISIdSSHA AALLLAQADIS TOSIIVIESSDd ALIAOAISNODIADALTIAAS § S AMSTTISLAIVY AATTILXASSA 9170, 21V gHSIav
LIANISIS- 1 AALLLAGADIS TOSLIV.L mmm@m ALIAOAISNDDLADA LA ¥ AMSITISLIIVVAAATILAASSA  LFLL 8€1V  ZHSIAY
LMANISIdS-—- AALILAGADIS TOSIIVISSENd ALIAOAISNODIADAITIAATT 5V AMSITISLALVVAAT TILIASSA 89 6ANSA LOWNSY
LMANISIdS-—- ¥ 1¢ AALILAGADISTOSIIYLSSSTd ALIAOAISNODIADA LIYA ADA - B30V AMSTTISLIIVVAAHTILLIASSA 2v¥6.L  ¥L1S  LOWNSY
LYMANISIdS-—- 1 AALILAGADISTOSIIVLESS Ed ALIAOAISNODIADA LIYAALA NV AMSTTISLAIVVAATTILAASSA 09%0/2  €11S  LOWNSY
LYANISIdS-—--- SRRV AALLLAQADAS TOSLIVLISSSiid ALIAOAISNDDIADA LIIA AHA - DV AMSTITISLAIVVAATTILIASSA  L¥0L  81S  LOWNSY
L¥MANISIdS-—- xZ >>E§Q>Omm5miﬁ £rrdd >Em0>%2@@5@5§>?ﬁ-: {7V AMSITISLAIVVAATTLLIASSA Aietq|
06 94 02 09 3a 0S op om o8 0z oL
oouenbos proe ourury  {|\U) pY  8UOID Jobuel
d
A1 AVIVAMSITISLIIVVAAATILIASSA 729 GS9  d49
AL AVdVAMSITISLIIVVAAT TILLJASSA  9L76Z ZS9  d49
Hﬁzﬂmam% GA---1 AVAVAMSITISLIIVVAAATILIASSA00ZF0089  €LHS ZHSIAY
LYMANISIdS-— ¥ AL AVAVAMSITISLAIVVAATTILIASSA +'0¥8Z  /ZSV  ZHSIaV
L MANISTAS-— —---LAVIVA MSITISLAIVVAATTILIASSA  ¥%2€  SZSV  ZHSIav
L MANISTESIELS i & AALLLAGADISTOSLIVLSISOdALA %@ -1 AVAVAMSITISLIIVVAAT TIILIASSA Z¥6  SLSV ZHSIOV
L IANISIFS- ! . ALAH 3 A1 AVAVAMSITISLAIVVAATTILIASSA 9S1¥8v.  0ZSS LOWNSY
L IANISIdS, 11 WY >>E§Q>Ommqomiﬁmxm0mﬁmmaﬁ.vzmohmowbg -1 AVAVAMSITISLAIVVAATTILIASSA O0€Fril  81SS LOWNSY
L IANISIdS------- (Y AALLLAQADAS TOSIIVISISDAAZ {70 (7 XIDLADA LI AYOA-L AVAVAMSITISLIIVVAATTILLIASSA Aieaq|
06 o4 0L 09 osad ao ov od 0z ol
aouanbas pioe oulwy  (NU) PY auo|p  18buel
\v

63/66



636092109340

PCT/US2011/046160

WO 2012/016245

-D1¢ 2Insiy

NU GEF8L L = PM 0CSS

000200510001 00 O

INU 8+/6 = PY 81SS

000 00510001 005 O

(u) uonequaouo) 18bie]

ONUT0%9°E = PY Z2SY

00L 08 09 OF 0C O

NU9GLF8YL= PY  ofY |

0¢SS
\o\

\

NUOCFP¥LL= PM
81SS

| NUY"0F8C = PA
LZSY

NU Z2+01 = PY GZSY

00L 08 09 OF 0C O

NU 1¥9 = PM GLSY

00L 08 09 0¥ 0OcC

(s) swiL
008 00¥ 0 008 00¥ 0 00% 00¢ 00C 00L O 00% 00¢€ 00cC 00L O oo.v oo.m oom oo_\ o
§ —— . s 1 [ | —= 0 | == 10
4 ] PSL {0sT 051
A [1TOWNSY] O s
(W [TonNsyl 1
F000L_00C 0 Dol |ocor _oogs boz POoE 100€ 00E
= \ 5 Psr {ost bsr
7 fosE boz | g poe D09 {009 109
o = g =)
e S i 0= Pov DS. {os. 0s2
o¢ 006 06

| WUpFZE= PY
SZSV

rNUCH6 = PA
GLSY

(NY) asuodsay

(syun Aeaique)
80U89$8.10N|4 UBS|\

o

64/66



§360u2108340

PCT/US2011/046160

WO 2012/016245

.|
R

N\

hSUMOH

2

”uwvz%%%
N

..... b
R /.,

ySMB

o




636092109340
WO 2012/016245 PCT/US2011/046160

5
® 4r
S
© 2
55 7
S =
T £ 27
c 2
3 ¢l
=

ol —0

0 100 200 300 400 500
Target Concentration (nM)

Figure 33

66/66



