WO 2018/208728 y PCT/US2018/031515
63

|

0.015

Cell Control
Fusasomes ~ 265 h
Fusasomes ~8.75 h
Fusasomes ~5.25 h
Unstained Control

i

Unit Area

0.005

100 g w2 w3 10t 105 106
Comp-BL1-A ; ER Green-A

Fig. 1



WO 2018/208728 PCT/US2018/031515
2/63

. Cell Control
| Fusosomes - 265 h
0.012
Fusosomes ~ 8.75 h
) Fusosomes - 5.25 h
7 Unstained ontmi
0.000- ‘
[§o]
g -
<
& -
<
- 0.006—
0.003
Gk

168 o] 102 103 104 10° 1o
Comp-RL1-A & Mito DR-A

Fig. 2



WO 2018/208728 PCT/US2018/031515
3/63

Lysosome Stability
in Fusosomes and Whole Macrophages

100%7 —m- Whole Macrophages ~e— Fusosomes

% of Events
Containing Lysosomes

Time in Culture
on Ultra-Low Attachment Plate

Fig. 3



PCT/US2018/031515

WO 2018/208728

4/63

¥ 814

-UIPIO|[BYd & Y- TTA-DWOD

17
«,.ﬁ«e

%

—

|0J1U OU..\,.UQC 1eisun

S

7.

Yy G7'S % sawososny
Y S/'8 — SaWososn
Y §°9Z — SaW0sosn4

[0J3U0)) |90

B

BOGT

B4y HUM



WO 2018/208728 PCT/US2018/031515
5/63

Photo-bleach

S Coll 1
Cell #2

120
=100
80
60

40

20

GFPFI
(% of before photo-bleac

a1

G Ve ) i & 4 [ o3 2 S 11
Before After After After After After
+3.5h +2.5h +8h  +75h +10h

Fig. 5



WO 2018/208728 PCT/US2018/031515
6/63

300 280 278

200
0
3
5 124
3k

160

0
0 4
+fusogen -fusogen
Fraction fusosome delivery:  0.44 0.00

Fig. 6



WO 2018/208728 PCT/US2018/031515
7163

Fig. 7



WO 2018/208728 PCT/US2018/031515
8/63




PCT/US2018/031515

WO 2018/208728

9/63

RIBAD)

asodipe 33UM

BUISSIU]

asodipe umog

Asupny

uasids

$1353)

uiey




WO 2018/208728 PCT/US2018/031515
10/63

Intraperitoneal Subcutaneous

intramuscular




WO 2018/208728 PCT/US2018/031515
11/63




PCT/US2018/031515

WO 2018/208728

12/63

8 Basal

Z Uncoupled

& Maximal

- SIID BIRH D-ASA DRleapnud + usidinal gouy

{i sjje wusidipad poyy e1eH

oF 10 21RH D-ASA

7
fo]
<

Lad

{(utw/jowd) Y0

Fig. 12



WO 2018/208728

GPMVs fusosomes containing Cre

Recipient Cells only - untreated

13/63

PCT/US2018/031515

(a0
—
oo
L
™ O,
oy
%"9
",
%
L,
%,

15+

] 1
r

SIRD +ddAN #




WO 2018/208728 PCT/US2018/031515

14/63
25 :
Increasing VSV-G + Cre Extrusion
Dose HEK293T LoxP:GFP-RFP
1-25ul B
20+
<
Res
W
515
=Y
o
o
U
e 10
&
=)
g\,
5

0= | s i

E s um Membrane 08 um Membrane ' 04 um Membrane !

-Control

Fig.14A



WO 2018/208728 PCT/US2018/031515

15/63

%“@o
W '@%’%‘%

Fig. 14B

e

IIIIIII
QQQQQQQ

(12101 30 %)
S|I9D + 88¥ 4V NI~ LMD



WO 2018/208728 PCT/US2018/031515

@e@o
5 Yoy
e . GO@
. T 1 i o

(12303 30 %)
SlRD + LP9-4V:npI- LD

Fig. 14C

{12303 Jo %)
SI90 + LP94Y:npI- LFYOHD



PCT/US2018/031515

WO 2018/208728

17/63

Shr
24hr

[ 3hr

e © e o o o
g oo [T+ < o~
(e3eB 085/084 10%)
uiptojieyd-auiepoyy

Fig. 14D



PCT/US2018/031515

WO 201

AR
R ‘\\\

2
s
.
7 7
R
7 77
i e
b
7
.
.
.
\x\ \\ \.\
i
.
%
.
7
: 7
\\ \.\\\.
7 .\

L

Fig. 15



WO 2018/208728 PCT/US2018/031515
19/63

75kDa 4

50 kDa \\\\§
37 kDa \\\\\

FUSOSQmQS
+Control
Control



WO 2018/208728 PCT/US2018/031515
20/63

Nanosight NS300 Conditions Nanosight NS300 Settings
Temperature/C 24088 Detection Threshold 17
Viscosity/cP 0907452 MaxJump Mode Auto
Camera Type sCMOS Max Jump Distance 249209
Laser Type Green Blur Auto
Camera Level 15 Min Track Length Auto
Stider shutter 1206 First frame 0
Slider Gain 366 Total frames analysed 1498
Shutter/ms 3015
Camera Histogram Upper Limit 3294
(Camera Histogram Lower Limit 0
Frame rate/fps 245815
Syringe Pump Speed/AU 50

Fig. 17A

Confocal Microscope Settings

Objective 63X
Excitation {(nm) 488
Emission {nm) 556

Fig. 17B



PCT/US2018/031515

WO 2018/208728

21/63

(LUU) JB3BLURI(] BDIed

SYANSIE
T R IATIE R

(LU 12IBWIRICT 3)D13Ed

(LU JDIBUIBICE B)D1MRY

D00LZ  000iL  DOOL 0001 00s 0 00007 000G 0
1 G L) 1 0 T d o T
& 170 & 170 &
41000 2 coa =
& 1D o 150 o
B 0] [0]
d7000 & 490 L 190 4
> 480 % 180 %
4 €000 © 4@ s T
o Lo LS
49000 3 qet 3 IR
T LT AL T
5000 gy g1
{wiu) Jelewei] aiied (WU} JBIBWeI] BDILIRY (U} IS8R 2|onied
000LZ  000LL 0001 DOoL 00S 0 00007 00001 0
2 7o 170 5
41000 = | IO
o yo o vo o
o . 2 lon &
42000 < 490 2 90 &
) g0 K B
4€000 © 4@ t =
= LR ) P
Av000 3 HARE: €t 3
M 4y T LA
5000 a1 oL
SSUUDECSA




WO 2018/208728 PCT/US2018/031515
22/63

Fusosomes Parental Celis

Average diameter (nm) 1287 175.4
Average volume {um3) 0.067 7.421

Fig.17D



WO 2018/208728
23/63

PCT/US2018/031515

Parental Cells

Fusosomes
Average diameter {nm} 1287
Min Diameter (nm) 14
Max Diameter (nm) 18720
Median Diameter {rnm) 134
10% Quantile (nm} 533
25% Quantile {nmj) &8
75% Quantile (nm} 226
0% Quantile (nm) 4450
Average volume {pm3) 0.067

1754
29
19802
859
52
66
241
10648
7421

Fig. 18



WO 2018/208728 PCT/US2018/031515
24/63

Fusosomes Parental Celis

Average diameter (nm) 1287 175.4
Average volume {um3) 0.067 7.421

Fig. 19



PCT/US2018/031515

WO 2018/208728

25/63

50z b4

ALISUDIUL PRY I3MIRIL OSAT
oDl cBL DL ¢BL 01 (0L o0l

(1spoes) 05AT) FE6THIH

g0z b4

Ayisuanuy pay desg 2ri] OUW

g0LgOL 40l 0L OL DL 4Ot
...40\ z \ :

(2R OUW-) LE6TIH

V0T b4
AJSUSIU] UDRID) J3XDRI | T
%151 Yor for Yot loy %1

(IR Y3} LE6T0IH

(YL O] SBUI0S0SHT

I

{(loye] 05K+ [E67HIH

{5 CUIH) LE6THIH

(oRIL Y3+) LEATHAH

/ .
A (19Ri) OSAT+} SSWOSOST

(J3YR] OYpy-+) 5IUIOSCSTY

(RIRIE Y4 SRUI0S0STY




WO 2018/208728 PCT/US2018/031515
26/63

[Protein] {mg/mL)

Ratio
insoluble Soluble

{ealis 212 .06 .028
Fusosomaes 1.28 0.72 0.563

2.5
Clinsoluble
5L 8 Soluble
-
&
S 15h
g K
=
3 ar
&
&,
g.5¢
O H

Cells Fusosomes

Fig. 21



WO 2018/208728

% RFP conversion

27/63

| loxP D8

{dioxP

Absolute
Fusosome amount of
targeted
fusion
MyHCDBI+F 48.8%
VSV-(5 0%

Fig. 22

PCT/US2018/031515



WO 2018/208728

28/63

RUUYPR SUS: %
/

N
.
:Q\“’
e
N
R
N
N
N
R
Yo
RS
™oy
yOW
& N
¥ N >
RN [ N
N TN

PO 0f poRy

SRR

PCT/US2018/031515

Fig. 23



WO 2018/208728 PCT/US2018/031515

29/63
100
Lo % ; 2-NBDG negative control
g 807 B VSV-G fusosomes + phioretin
o {3 VOV-G fusosomes no phloretin
- 607
o Y
N
™
g 44
3
Z e
20:

P NS 3 D pvapeee
109 107 102 167 10t 10% 10f
BLT-A - NBDG-A

Fig. 24



WO 2018/208728 PCT/US2018/031515
30/63

6 Cell Control
- 265 h
- 875 h
0.012 5.25h
4 1B Unstained Control
0.009 -
[1%)
g -
Q{ -
S 0006
0.003
0 .

o8 10l 104 103

Comp-BL1-A & CalceinAM-A

Fig. 25



PCT/US2018/031515

31/63

WO 2018/208728

gl ] = XBW

S v9z b4

(2577003 /20s/d)
BTURIPEY

Kk

HTL

Ao jeubis soussaULNT



WO 2018/208728

Total Flux {photons/s)

—: —t —
< (o) <@
[s3) ~d [ee}

sy
o
[y

FRRTR, BEETRL B RRTRI NIRRT SRR |

k&

32/63

x¥

e

e

— -
~Gn

PCT/US2018/031515

Fusosome Treated
PBS Treated

Mouse Background
Stage Background

1 Hr

& Hr -

12 Hr -

24 Hy -

A8 Hr -



PCT/US2018/031515

WO 2018/208728

33/63

GRGLL = KB
PSTEE = Ui
3j2I5 J0J07)

V.7 bl

{45/7uD/295/d)
FoURICeY

XE

%y

x|



WO 2018/208728 PCT/US2018/031515
34/63

o 1x Spleen
& 3x Spleen

o 1 Liver

7
10 & 3x Liver

E i & Mouse Background

1006 ® o Stage Background

—t
<
N

Total Flux {photons/s)
o
I!ll!lI!ii!li!ll!ll?’?!!li!llli!t IR
S T
s 2]
Hal
o]

J—y
o
(8]

1% Spleen-
3x Spleen-
Tx Liver-
3% Liver

Mouse Background-|
Stage Background-

Fig. 27B



WO 2018/208728 PCT/US2018/031515
35/63

—
-

& T U
Pl I TN
L E G2
9 LA TS
&0 e b it
I I
TR I Z R
TEIOEZE
ot &

Fig. 28A

o
<
2
"-,'g
2
(O]
@
4
fot
9
e
@
\ £
N “‘§§§a\ E
\\\\Q\\\\ ‘Eﬁ

1x




WO 2018/208728 PCT/US2018/031515
36/63
o 1x Gesicles
p<0.0001 8 3x Gesicles
E
1000000 $
] T
:;,; § ®
5 1000003
i
\g ] 5
= N @ )
S 100004 8
=< 3 ®
e ]
. - 8 o
£ 1000 L]
= 3
E GG s.!.. J‘ \..E'h :;\ { J’ ¥ i
¢ £ & & g 3 § ¥
= U < & = N & &
~ T = e % ] =y w
£ o &8
8]

ﬁ
©
N
0
oo



PCT/US2018/031515

WO 2018/208728

37/63

%LC+T1'89
%V'€+ 688
%0+ 10

(as ¥)
UOISIdAUOD

ddd %

6¢ "314

JBg + 3wososny 4+DAIN + Juaididay
WO0S0SN} 4+DAIN + Juaididay

W ososNny ou + juaididay

dnoun



PCT/US2018/031515

WO 2018/208728

38/63

Sl U F UG

as =)
UDSIPAUDY
I39 %

®g

STOROSHT N AGA + judiey

BONOSNI D-AS A + juaidisy

stuososty on + weihoey

droin

o€ "314

Jeg +AWDRASNT £3- A 8

SUCROSAT £ A A

S

SUTGSOINT O]

yoardtaar gxof LeGr--I4H



WO 2018/208728 PCT/US2018/031515
39/63

Basal

100~ Uncoupled

< ,
Maximal
oo
= <
£ N\
~ X
. NN
X
O SSS NN
X N
& N N
[ W N
Nense? NN N
SR NN
DN O\
o NN X
NN A
NN S
U NS DS
.\\\\ \\\\\
Q N _
XY NS
R N
3 N
XX 7 SR
SN V Ry \\.\

Hela Rho0 recipient cells -3

RhoO recipient + Syn1 Hela cell fusosomes 4.

Fig. 31



PCT/US2018/031515

WO 2018/208728

40/63

¢¢g 314

&
o s
& oeoa
20 & S
Oz On &.&wx
& & &
g ey 1 P O

1
[=]
=¥
%) SIOD +d-Y

08
wf
o
-8 &
-(01

VNQ + 2Wososn4

VN

d + S3|dI1ied [043U0)

Ajuo s||9) 1uaiday




WO 2018/208728

Control Particles + mRNA

Recipient Cells only

41/63

Fuscsome + mBNA

PCT/US2018/031515

Fig. 33



WO 2018/208728 PCT/US2018/031515
42/63

{p/sec/omi /st

Color Scale
fax = 1.03e8

Min = 3.15e6

Radiance

O P P\ e

Luminescence signal only




WO 2018/208728 PCT/US2018/031515
43/63

-+ Fusosome Treated
-~ PBS Treated
o *k *ox ®% -8 Mouse Background
10 ~e~ Stage Background
- 108

Total Flux {photons/s
- ‘
o

24 Hr -
48 Hr -



WO 2018/208728

L
Z

7

X
X

Control Particles + Protein

Recipient Cells only

44/63

Fusosome + Protein

PCT/US2018/031515

Fig. 35



PCT/US2018/031515

WO 2018/208728

45/63

99GL"} = XeW
GBGLL = Ul
3jes% Iojan)

{1s/zuan/oas/d)
anuepey

g0LX

Y
SIUSSSUILINT

BOUBDEBUILINT

vog ‘b4

BOUBISBUILINT + 3SNOW



PCT/US2018/031515

WO 2018/208728

46/63

0 - puncibyoeg abeg
@ - punosoeyg oo
W
g
o - DRYRRUILM g
L
& NSEILETT]
7%3“: 1 .rn%nﬂ:m vT Sws:w_ ¥ Amn:m: T .
=2 2 2 2 =2

(s/suocioyd) xni4 1210



PCT/US2018/031515

WO 2018/208728

47/63

L€ "3

PAYROTUCS T (T2 WOSOST ]

hﬁﬂz AtToesosng

PRIRaTOS S WOROSn

Ao ¢



PCT/US2018/031515

WO 2018/208728

48/63

}

101 16

|

{

199 43R 3¢

8¢ "314

[FoITION

ATTIO 2TUGROSL]

[FRPROTTOE DUTHEOFN

AUe podv-ved



WO 2018/208728 PCT/US2018/031515
49/63

Size Distribution & Concentration
Nanoghosts

4x10%+
= 3x1094

2x10%-

Concentration
particles/m

~ 1x10%+

TR

o 3 Ay RO .
200 300 400 500 800 700
Diameter (nm)

Fig. 39

0 :
g 100




PCT/US2018/031515

WO 2018/208728

50/63

E%Tmmgamemﬁ
| @ L SHED
e usiey
E 1 1 {
<& < <o o <
o < P <
m _.b < LY

. QEBMQ %)
SO + LOAinEE- FI0HD

8le

o S0 o
& F &
(12301 30 %)

SHD + LS4V NPT LRHD

100~
60

SAUIS0ST

S8
IR

Fig. 40



WO 2018/208728

51/63

<
~
o

2 jwl Q Q o
o K Q0 < o~

(8/8vl) w1044 |RI01:HAYD

<

Cells

Fusosomes

PCT/US2018/031515

Fig. 41



WO 2018/208728

52/63

160

o QO Qo o o o O
SNOOOKOWN

L |

(8/10wnl) uiazoid:pidr

Cells

Fusosomes

PCT/US2018/031515

Fig. 42



WO 2018/208728

53/63

Q
<t

o]
™

™M N e e

(8/8) yNQ:utol0d

Cells

Fusosomes

PCT/US2018/031515

Fig. 43



WO 2018/208728

54/63

ol
<f

=¥

M

5
2

o

2} o~ -
(8w /jownrl) yNQ:spidi

ot
o]

1

<O

Cells

Fusosomes

PCT/US2018/031515

Fig. 44



PCT/US2018/031515

WO 2018/208728

55/63

eTisn g

ISt Byen pejzanun

{10}

*edd%

SHRD

Sy "314

Eamwcxm WHOZL +
BLUOS0SNY +

BUIOSOSN 4 +

510 PRIRBIUN



WO 2018/208728

56/63

¥ ¥ 3
2 w0 i 2
P St &

(1 + Aususiup)o 6oy

PCT/US2018/031515

cohort

Fig. 46



WO 2018/208728

57/63
¥ 2 3 ¥ 2
o 4 <:> W Nl
- ™~ 0 o <

(1 + Aysuaiu)g L Bo;

PCT/US2018/031515

Fig. 47



WO 2018/208728

58/63

Celis

Fusosomes

y
<

S o M o N v O
m ~ - =]

(Sw/jowrt) yna:spidi

PCT/US2018/031515

Fig. 48



WO 2018/208728

Bl Parental Cells
#H: Exosomes

Y, Fusosomes

PCT/US2018/031515

59/63

SEE *‘(
TN, o
46,

—HIhm N

—— IR M M

L
Fig. 49A

3

40—

pidi 12303 jo Jusdied



WO 2018/208728 PCT/US2018/031515

60/63

AN

£ L4
Syt _—
5  d ——————
&
552
B N
R %
%
SR
o
a2 o
e X o
X o0
it o i
%
AR
= 8
>
AN
CUDRIMBRI IR %
-t
@ % N S
(-] [~ (=] -]

pidil 1e303 jo Jusdiag



WO 2018/208728 PCT/US2018/031515

61/63

i
3
Y
|
¥
W
el
. .
3 L
-
i
H
H
L
L *
- -
L L ¥ L} B
0 N 9 " <t
™ @ Q& < N .
e [N N~ N - IS
T oy
g Fa) Nt Nt et
e foey

LoHoRI BI04



WO 2018/208728

62/63
¥
o
&
&
T3 g
.
4
p
¥ ¥ ¥ 13
w0 v\ o8 @
i i = I

S0 wsicsd Bio)

jowe

2494

PCT/US2018/031515

Fig. 51



PCT/US2018/031515

WO 2018/208728

63/63

47S-v¢s 'S8l

BI0-GTIN + LOOYHY + AN + DAN

BID-8TIN + FAIN + OAIN Y

BUD-SIN + LOOHEY + AN + OAIN - -
UGN + 4AIN + DAN o
SBOISSL) g

-0
-l
-2
e
SHNS9Y VINS
N
S A
1 i i — X J— T -0
-
9
-8
whaf} |
0z
._WS
»  Looy

{101 X} Tw aed sapoed

S{19D +ddd %



