WO 2017/058892

1/35

> 5
e%, &3
\\\\\\\\\\\\ S0
@, \\\\\\\ =
® e g
§\\ s 3 E
o%® If 3
I 3. 3
\ \\ T
= &
23
S
C )
s EQ
O
52
S ES ¢

SUBSTITUTE SHEET (RULE 26)

o

Selection

PCT/US2016/054143

oo

£

N

©

S

5

[Tl

o U
'C:ﬂ_-’
L o
223

T L
gmq;—»

> ©
<< O m

e

o)
“8..”_’
b & 3
g = O
Q)U‘)C
£ 2>%
S wm
c VR
)

c =
> E
“‘r‘é:'gj
§E 5o
== O =
G <L &= L
o <L B U

FIG. 1



WO 2017/058892

Theoretical

Iversities

D

ds

within the

Number of
randomized
amino aci

motif

tifs

Common
igenic mo
chosen for library
generation (Refer

ant

Table 5)

W
B 4]
e g
RS ]
W
o000 D)
SR

2/35

B
eeofe

o

)

sonpe 48

] e e
RN

o A

o8¢ 3

o
S <
ey T
e
FSSUY
ade (0

SUBSTITUTE SHEET (RULE 26)

PCT/US2016/054143

FIG. 2



3/35 PCT/US2016/054143

WO 2017/058892

LY\

4E4 normalized

AAV1leb6
B8 AAVie8
# AAVl1e9

.
Y

B
N
)
Y
B

1 T LS 1
[ [~ Q <
5 nU 5
1. _1.

isLileal) sgen a0t JO 9,

poaz:i
Door:L

- 00081

- 0009E)
- 060Z¢:1
B~ 000v9-1

qv oN

U1AY
D00%- 1L
00084
000911
ooozesL
000v9-k
qv oN

000z 4
000¥: 1
Doog:}
0009E°L
0a0Ze:}
000v8-1
qv o

00021
i1¢11 20
poosg:L
0009E:1
00o0ce:l
000¥v8:L
av on

Dilutions

5H7 normalized

00g-4
0act
oo0e-
000%-1L
0008’1
000541
9y oN

0053
000L°1
cooZ'L
coodL
Q00g:L
000911
9y oN

9 009°1

%

U
o
— iy
=

51118 3
000%- )

-000¥%-1

noeg't
000st -1
9y oN

0053
cool:d
A
cactyit
0o08: L
000911

- Sy ON

: © @ ©
3 8 2
~ -

JaLlUEas) SAEN HoOoW JO 9,

Dilutions

FIG. 3

SUBSTITUTE SHEET (RULE 26)



4/35 PCT/US2016/054143

WO 2017/058892

¥ "Old

9901 E 1ONUGD S8 SIUBUIRSL]

- OV E
1 “
1
1 .
1 - BV L
W“ 80 -
1 3
1 2
WW - 5o BN 2
69TAVY i 1 W,
8OTAVY i R oy O
99TAVY %%
TAVV
S TR

6800 = X8l
28001 = Wi

Jeg oD
Bz anesd

$iy QY ON  IHS FELS £HG
69TAVY RITAYY gaTAYY

SUBSTITUTE SHEET (RULE 26)



WO 2017/058892

5H7

4E4

- ¢

AR
Y
Y
ANIEIERERERRIBTHHNg
A Y

A
T
T
T
A R R

11

11

f 1 t
o 2 = <
1123 [
o o

QUSUIQBS;IQ SGEN A0t JO 9

R A R
Y
T
AR A A

AN AR AR AR

0008z
g1

7
>
&
S
2

ey
ey
S
TR
.-y

X 4

¥ T
o £
R R

JIBSLBBL] SUEN HOO0Ul JO 9

5/35

0 O O
I =
Q O v
S S S S
< < <
< < < <
§
AR
AN AN
AN NN NN
@ DU
= AN
£ AT
© AN _——-
e A
£ A
3 A\ TR
v
[7,]
c
©
£
=
I
1 1 3
(o S < . < . o
L0 S < . x |
B .

O

PCT/US2016/054143

JURUIEDI) SOBN HI0Ul Jo %,

SUBSTITUTE SHEET (RULE 26)

FIG. 5



WO 2017/058892 6/35 PCT/US2016/054143

FIG. 6

SUBSTITUTE SHEET (RULE 26)



3
2
=
: : 3
a o
(] - Q
2}
z 2 3

I

HHHHHHHH

SUBSTITUTE SHEET (RULE 26)

/////////////////

FIG. 7



+ ADK1a

Parental AAV1

;\\\\\\\w

+ ADK1a

AAV1e27 clone

\\\\\\\\\\\\\m
........... \\\\\\\\\\\\\\\

FIG. 8

SUBSTITUTE SHEET (RULE 26)



/////////////////

FIG. 9

SUBSTITUTE SHEET (RULE 26)



WO 2017/058892 10/35 PCT/US2016/054143

Bm\\\\ \\ e, by,
M s‘%,
.__________\\\\\\\\\\\\\\\\\ »ee%

SH7

S
“§ lee‘/lw 2
<
§039‘ TU o
L My € 9
@ >
R s <
\ ]

- © © <% o ©o

o o o o
LHS O/M %d4D/LHS /M %ddO

<~ \ ‘99914%
,\\\\\\\\\\\\\\\\ oLy,
“\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\ oLy,
s \ o,

Al \ ‘891 Ay,
*‘“&\\\\\\\\\\\\\\\\\\\\\\\\\\\ %ot

4E

Y3y O/M %ddO/vaY /M %ddO

SUBSTITUTE SHEET (RULE 26)

wnJuas uewny m aailsod 440 %

Serum Dilution

FIG. 10



PCT/US2016/054143

11/35

WO 2017/058892

FIG. 11

SUBSTITUTE SHEET (RULE 26)



WO 2017/058892 12/35 PCT/US2016/054143

Cryoreconstruction of AAV-NAD
GComplexs

FIG. 12A

Mappiag Anligenic Foolprints on
the AAV Capsid Surface

FIG. 12B

SUBSTITUTE SHEET (RULE 26)



WO 2017/058892 13/35 PCT/US2016/054143

Generation of AAY
Librasies by Enginesting
Asntigenic Foolprints

Directed Evolution
of RAV-CAM Vanants
with New Antigenic
Motif

Single Region
CAM Vanands

FIG. 12C

SUBSTITUTE SHEET (RULE 26)



WO 2017/058892 14/35 PCT/US2016/054143

Single Region
CAM Variants

Harative Enginessing
Al Bvolution
of CAM Variants

Antigenieally
Advanoed
CAM Varlants

FIG. 12D

SUBSTITUTE SHEET (RULE 26)



WO 2017/058892 15/35 PCT/US2016/054143

5
i
3

P
£

Ny 3

W
R

e

&
B

& .
Pl ¥ 3. q:z; *
I +
& . XX
2 ~
-~ N & 3
* > *
-
K - - <
~ N
> -
A B
N N
~ .
FEE > h >
N

S

valved

Library

FIG. 13A

SUBSTITUTE SHEET (RULE 26)



WO 2017/058892 16/35 PCT/US2016/054143

A8y
e

R o

o N

S

N

X

N

s
R
[y

Library

FIG. 13B

SUBSTITUTE SHEET (RULE 26)



WO 2017/058892 17/35 PCT/US2016/054143

TARHOTRGY

ST WY
{iﬁ»‘????i*‘sﬁ'ﬁi*i}-‘i}?ﬁ?

EXVE S
e SSTHRATGCHYRG

X . : N & R
X ;

R

Xt

¥ “ 5 A R W
D MR SN LS
\\\ \\i\\s\&\ Al
E X \ R

RN

3

R

WY

Parentsd Evolvad

Library

FIG. 13C

SUBSTITUTE SHEET (RULE 26)



WO 2017/058892 18/35 PCT/US2016/054143

o SAVT WY
S REDBLPGIVE

SEVI WY

T x\\\ \\\\\\\\\ DLIEKATEVE

N
«

Favents! Evelved

Library

FIG. 13D

SUBSTITUTE SHEET (RULE 26)



WO 2017/058892 19/35 PCT/US2016/054143

{‘E’C% §? m QVRG

$€3{%§%
AQNK
TEPR
' 101% SRGY
{}ﬁé% QGRF
[0 042% RPGG
£ {}%Q % LASR
M 038% LRDR
743% Other

FIG. 13E

97 55% TPGENATR
DA3% KPGGNATR
¥ 0.18% TKTODNNNS
} §.10% TOGGNATR
L @ i}{’é% TRPGVMRR
L68%  TPGGENAPR
£ 3 Dd%  TTGGNATR
0.04% TPGONAKR
] DO8% MPGGNATR
* 0.03% TPRGNATR
E 1.38% Other

FIG. 13F

SUBSTITUTE SHEET (RULE 26)



WO 2017/058892 20/35 PCT/US2016/054143

| 86 80% TADHDTRGVL
NN 4.06% TROPSNEPVY
0.82% SKDTNSWVNVF
Y 051% TKOPEQYAVQ
0.46% VIDPDQKGVL
0.42%  STOPATGDVH
1 0.37% TROGSTESVL
I3 027% TRDVKMDNVYF
s B TADHDTKEVL
L1T% SVDPDSKHVL
08% Cther

2T% STDRATGDVH
DLOPRATEVE
DTDARNQAVF

b STGPATGDVH
E32%  DSDEPTNNW
0.35% ELDGRIGNVE
AT%  GVDVVNQPWY
SADPATGDVH
ARPDGGGRDVY
MR O.10% DVDARIGDVF
4 22% Other

FIG. 13H

SUBSTITUTE SHEET (RULE 26)



21/35 PCT/US2016/054143

WO 2017/058892

W AAVE

EE4% S
27
5 854
B G044
3 Q0T
5 BO¥iL
29y N

524
#5244
8% &
fui2 s
AR T
- 8oL
Gy BN

ST
o583

T 08k

Q0L
A%
& 30¥4
OV BN

2345t}
o ALY
R Ry
- 401
- 8024
717 248
4y oK
g & & = 8 8 8 ° g g & °
{epy oN 03 paRLION] {x1y oK 03 pozyEBLION} {4y ap o3 paapewIon)
V1L I8 % SR I0 % I IO %

AMIOE
& CAloR

§

& oakios

FIG. 14A
FIG. 14B
Artibody Diution

¥

FIG. 14C

SUBSTITUTE SHEET (RULE 26)



WO 2017/058892 22/35 PCT/US2016/054143

CAM1T08 CAM108 CANT0S

FIG. 14D

5H7

0

X

AAVT CAMIOE CAMNGE CAMIGE

FIG. 14G FIG. 14H

Eian

B CaMice
g CAMIGR
S CAMIGS

‘5§§

348

£k
8 g

geq
b“ﬁé 364
§§£ 193
§&§ N
w’ig“}m
QQ\@‘

Mock  4R4 Y ADK4a

FIG. 14|

SUBSTITUTE SHEET (RULE 26)



WO 2017/058892 23/35 PCT/US2016/054143

CAMIYY CAM125 CANM130

FIG. 15A

Anth-A481 Mouse Serum 1 Anti-8A0Y Mouse Serum 2
s CARIYET
R e L8881
1094 wey, ;o™ A1ZS

CARGIST

% of BiLls
{Moymatized to Mo Seram)

§v¢2

=

% of BLUs
{Mormalized 1o Mo Senpm)

&

A e PR S N e
[Serum ditations]” [Serum ditutions]”

FIG. 15B FIG. 15C

Anti-AAV1 Mouse Seruam 3 Cantrol Mouse Serin

1884 150 4

£ g
3 2
oA s J oA
3 g 04 - 3 $ 184 3
&8 & 8
W 804 | g 80
&8 o
£ &
R ey Brnpmen g onnery w8 - ey NN AN
38 16 Ja 38 k10 ki 3
{Serum difutions]™ {Serum difutions]

FIG. 15D FIG. 15E

SUBSTITUTE SHEET (RULE 26)



WO 2017/058892 24/35 PCT/US2016/054143

Frimate Sernun 1 {(Najve)

%
&

%
e

Y AP
Hormalized 1o Mo Serum)

: %
§§ R it PRI RPRETERREY R

{Serum dilutions}”

FIG. 16A

Argi-AAVY Primate Serum 1 {4 wk)

-,
3

Bl v g o s e Q@X%%&« R AL

fR
{Notmalized to Ho Serum)

o
3
4
z
K
4

{Serum dilutions]”

FIG. 168

SUBSTITUTE SHEET (RULE 26)



WO 2017/058892 25/35 PCT/US2016/054143

Anti-AAVT Primate Serum 1 {8 wk)

}
wwche

o wy W g
3{’?{3“ 3 3 §

$\\\\\\\\§_

d t Mo Serum)

oy RS 3 %

Hormalize

{} RPN R R 2153 R

gﬁ\‘g gﬁg §§§
[Serum dilutions]”

FIG. 16C

Primate Serum 2 (Naive)

%
ik

\“\\\\\\“\\\\
S

: RS
\\\\\4\\\\\‘\\'\'\\"

: S
.\\\“*\»\3\\\\\.\

3 N 3
& - N 3
3 3

2

% of BiAlg
Horralized to Ho Serum)

,

§3 PR ¥ * L e ¥ oY

{Serum difutions)”

FIG. 16D

SUBSTITUTE SHEET (RULE 26)



WO 2017/058892 26/35 PCT/US2016/054143

Anti-AAV1 Primate Serum 2 (4 wk)
<§ fg‘g s

% of L%
{Hormalized 1o Mo Serum)

RPN ROONDPOROPOIRS

104 et 10f o
{Serum ditutions]”

FIG. 16E

Argi-AAVT Primate Serum 2 (Bwk)

sl

73

Lt
P

5?

& kY R

\. A
X
Rv

“, of BLily
Hormalized to Ho Serum)

{
]
i

AR S S

10 10 10 10
[Serum dilutions]”

FIG. 16F

SUBSTITUTE SHEET (RULE 26)



WO 2017/058892 27135 PCT/US2016/054143

Frimate Serum 3 {Naive)

>

?.;

3
%
%
%
%
%
¥
%
%
%
%
%
5
3
%
5
%
%
%

% o RlUsg
Mormalized 1o Ho Serum)

e 19 NS

&

FIG. 16G

RE-AAVT Primate Serum 3 (4 wk}

%

e > s )
Pepny Wogoocp MMN&WWW :

ey S o >
S O AT
{Serum ditutions)”

----- G
10

{

P P P

FIG. 16H

SUBSTITUTE SHEET (RULE 26)



WO 2017/058892 28/35 PCT/US2016/054143

Srti-AAVT Primade Serum 3 B wk)

0t
£3

e
A
D

2

Yo
%
%
%
%
¥
%

% of BLis
Mormalized 1o Ho Serum)

rrame
[Serum dilutions]”

FIG. 16l

SUBSTITUTE SHEET (RULE 26)



29/35 PCT/US2016/054143

WO 2017/058892

L]

I

— o
F

I

L]

X — I

%
3

. — I

%

B e I
4

3
3

CAM130
&

E AAVY

N\

3

7

L b | | X *
Tk el ok & L3
(7] 523 [ |27
&.& as, dz

{Wwniag oN 0} pazieiopn)
SHiTH 40 %

FIG. 17A

Naive Primate Serum (1:5 dilution)

m AAVY

*

¥ — I

5
s mmmmy

% 4

m Y

%
& -l N
' %
u E &.@yow%\
: v
eI,
g i
¢ 2
% ¢ ,
?%\A\\\\\\\\\\\\\
% w _ wa
ﬁ%\\\\\\\\\ .
S A
= |
3 %
;
. &
! 7
........................ e@@

{wniag op 0] pazZi|ewiION)

SN I8 %

FIG.17/B

Hurman Serum {1:5 dilution})

SUBSTITUTE SHEET (RULE 26)



WO 2017/058892 30/35 PCT/US2016/054143

S
Méfu
vgiug of gDNA

&Y -.‘.f§$

o3 W

¥R
¥

FIG. 18A

TE D

&ig'f? A.

FIG. 18C FIG. 18D

SUBSTITUTE SHEET (RULE 26)



31/35

FIG. 19A

MB 114 moi: 5000

MB114 moi: 1000

I o
B -,

““““““
w vy ¥ “x P L)
] £ < & e 4
apox o »on on 20n e

{sr11M) suun wbry sayeiey

N,:,Ew 3&3 Mgy

FIG. 19C

FIG. 19B

SUBSTITUTE SHEET (RULE 26)



32/35 PCT/US2016/054143

WO 2017/058892

N CAM58

.
O

1
L=
L]
-

1 | | |
o o o o
o @0 - o~

paddep speay 9%

FIG. 20

0
04
L
w
4
=
<
-

W

Kieiqy ut uoiejuasadal o,

FIG. 21

SUBSTITUTE SHEET (RULE 26)



WO 2017/058892 33/35 PCT/US2016/054143

Mutant AAV8 Transduction of Huh7 Cells

1,000

1007

101

Fold Change from WT

Q\- N Q“;
& &° &F
v ¥ ¥
MOl 10k
FIG. 22

SUBSTITUTE SHEET (RULE 26)



WO 2017/058892 34/35 PCT/US2016/054143

AAV8 Mutant Escape of mAb HL2381

107
Q
<
o)
=z 21 R
2 og5bemdid e FRERERRGE R B bbb
Q
2
ks
& 0.14
jud
Qo
ks
=
3
£ 0.019
g
}...

N S H
& & & €
?.
¥ ¥ ¥
2-fold Dilutions Starting at 1:200
AAVS Mutant Escape of mAb HL2383

10
Q
<
o)
pd 1
2 05
(O]
2
©
£ o
g
9
Q
po]
B
2 0.01
el
f_.

N £
& & &

& ¥ ®

2-fold Dilutions Starting at 1:200

FIG. 23B

SUBSTITUTE SHEET (RULE 26)



WO 2017/058892 35/35 PCT/US2016/054143

AAV8 Mutant Escape of mAb ADKS8

10

0_5 ....................

0.1

0.01

Transduction Relative to No Ab

& &
Sl Sl
¥ ¥ ¥

2-fold Dilutions Starting at 1:200

FIG. 23C

SUBSTITUTE SHEET (RULE 26)



