WO 2019/209051 PCT/KR2019/005020

s




WO 2019/209051 PCT/KR2019/005020

2/46
E2
EEFA0|E pET15b
SEHA0|E pTA-p53: ‘Ndel/Xhol “HE

Ne.
PET15b.

| sacil /xhol HEt

Ndel / Sacll "
ub E® p53 AW

‘

S

rkl




WO 2019/209051 PCT/KR2019/005020

3/46
T4
NdeTOM70 TOM70UB-S
“TOM70-AS
T2UB-AS
Hrcr PCR )
N 1 2 B2AT|C pET11c
NdeTOM70
([ N-TOM70 :
: Ndei/Sall gt
P a/sal 2
T2UB-AS
ipcg v o ’ A
: : : Sacll [Xhol 2T ) &
(_ToM70-UB__ ) & R
§ ndet / saci
P53 ME

TOM70-UB FEH

I, |

PETH1c-TOM70:
UBps3




WO 2019/209051 PCT/KR2019/005020

=6
Nm ; (GLUBSS ‘ZRADIE pETHE
EEtADIC pETH1c-TOM7D-UB-p53" =Eajans PETiﬁfJ?UB.—pﬁ» :
TOM70(G);-AS "““szamm -
[Ndel/sall 2t
TOM70-G3: ( UB-p53: )
Ndel / BamH1 HEH E ‘BamH1 /Xhol B4t
TOM70-G3 EH uB-ps3 e

_ PET11c-TOM70-
{GGGGS),-UB-pS3




WO 2019/209051 PCT/KR2019/005020

5/46
=8
NdeTOM70 B(G)apS5 e
o T » e EFAUE pETiTe
EEI'—- =S pET‘I'lC-mM?D-UB-‘pES o ‘BRAD|E pET15b-UB-p53 : o
TQM”(G)S'AS XpSS(MuT}
Ndel/Sall =gt
PCR; EPC_R.
) ——
TOM70-G3 8H G3-p53 2H

'PET41c-TOM70-
{GGGGS);-ph3




WO 2019/209051 PCT/KR2019/005020

B[S pET15h

NdeUB
BB AD|E pET15b-UB-p53-
PCR
’ [ Tomz f >N
[ UB-p53 ] _ & A
Nde | /Xho | gt Xhol / Sal [ REF PETISE
UB-p53 =¥ : TOIVI? E<t:}

PET15h-UB-
"p53-TOM?




WO 2019/209051 PCT/KR2019/005020

7/46
xE 12
~_‘p:“ P - .
SO{AE pET15h-UB-p53

Xp33(ne) EcoRl/Xhol gt

¥ A
AN

) £

PCDNA3A-.
( myclHis A




WO 2019/209051 PCT/KR2019/005020

£ 15

R
y




PCT/KR2019/005020

WO 2019/209051

9/46
= 16

17




PCT/KR2019/005020

WO 2019/209051

10/46




WO 2019/209051 PCT/KR2019/005020

=21

:50kD




WO 2019/209051 PCT/KR2019/005020

12/46
= 22

T2GZMB
—

EPHANE pGEM-T easy

[__GranzymeB |

ﬁTﬁ;—Gra'nzyﬁieEi

Gfﬁnzym‘éﬂ:



WO 2019/209051 PCT/KR2019/005020

13/46
= 23

E2}A0|E pET11c-TOM70-(GGGGS)5-UB-p53-

Sac ll/xho |

E2IA0|E pTA-GranzymeB

*-%1 -
pET11c-TOM70-
(GGGES),-UB-

&

GranzymeB 2H

PET11c-TOM70-.
(GGGGS);-UB-
GranzymeB:




WO 2019/209051 PCT/KR2019/005020

14/46
X 25

‘BRHAC pET15be-UB-p53-TOM7

Sac ll/xha | HTb

E2AD[E pTA-GranzymeB

PET1EB-UB-
GranzymeB-TOM7




WO 2019/209051 PCT/KR2019/005020




WO 2019/209051 PCT/KR2019/005020

16/46
xE 29
T2RKIP
i
[ Hunigh c<DNA librar
RS TS E2tADNE pGEM-T easy
e
A o
XRKIP(noT)

| RKIP ]




WO 2019/209051

PCT/KR2019/005020

17/46
= 30

BPIAO]E pET11c-TOM70-(GGGGS);-UB-p53

Sac lijxho | g
ETLADIL pTA-RKIP

Sac It / Xho [ L+

| PETt1e-TOM70-
GGGGS);-UB{p3)




WO 2019/209051 PCT/KR2019/005020

18/46
X 32
M 123 45678 91011

s T



WO 2019/209051 PCT/KR2019/005020

19/46
= 34
‘T2PTEN
—

ELADE pGEM-T easy




WO 2019/209051 PCT/KR2019/005020

20/46
= 35

B2HAD|E pETI1c-TOMT0-(6GGGS);-UB-pS3

Sac lifxho | =gt

SofA0IE pTA-PTEN R
8
5
CR

| PETHICTONTO.
{(GGGES)-UB-(p53]

PET11c-TOM70-
=[GGGG3S]3-UBE .




PCT/KR2019/005020

WO 2019/209051

21/46




WO 2019/209051 PCT/KR2019/005020

22/46
= 39

s 8567809 w0 B




PCT/KR2019/005020

WO 2019/209051

23/46
=41




WO 2019/209051 PCT/KR2019/005020

24/46
= 43

EE8AD|E pET15b-UB-p53-TOM7

Sac li/xho | g

E2LAT]E pUCST-scFVHER2

[ PET15b-UB-
L (p53)-TOM?

PETi5b-UB-
‘scFVHER2-TOM?




WO 2019/209051 PCT/KR2019/005020

25/46
= 45
RscFvHER2 EELAD|E pcDNA3.T-myc/His A

BRIADIE pﬁTTSb-UBes;Fv‘l:i“E'RZv-TOM?
XTOM7(noT}

c;nREj)_(hql "’E-E"

[ ‘8cFVHER2-TOM7? ]

E EcoR| /Xho | 2et

scFvHER2-TOM7' =H:

o |

‘pCMV-scFVHER2-
- TOM7-myc/His 5

37kDa

25kDa




WO 2019/209051 PCT/KR2019/005020




WO 2019/209051 PCT/KR2019/005020

27/46
X 49
‘BELAD|E pET15b-UB-p53-TOM7

Sacllfxcho | B
BEHAN|E pUCST-scFMEL
PET15b-UB-

{p53)-TOM7
"';ﬁ >

‘PET15b-UB-
scEVMEL-TOM7




WO 2019/209051 PCT/KR2019/005020

28/46
X b1
- EHA0]|E pcDNA3.1 -myc/His A
RscFvMEL
BEfAO]E pET15b-UB-scFVMEL-TOM7
: XTOM7(noT)

EcoRl/Xhol HLF

([ scromecTOM7 ) & XN
p)_::D'N'A:i.-"E- -
myciHisA:

g EcoR |'/Xho | =Lk

ST

. seFvMEL-TOM7 ¢

| | |

oy,

.. /

50kDa

37kDa

25kDa

CL-C~myc



WO 2019/209051 PCT/KR2019/005020

29/46
%X 53
ECtADNE pCMV-scFVYMEL-TOM7-myc/His

EcoR I/xho | 2T

EBpADIE pUCST-scFVPD-L1
I -
EcoRl / Xho | et ¥

| BCMV-(scFVME)

ScFvPD-L1 EH

»
pPCMV-scFVPD-L1.
TOM7-myc/His:

o
&/

= 54




WO 2019/209051 PCT/KR2019/005020

TOM-UB-GFP-His

X 56




WO 2019/209051 PCT/KR2019/005020

CMXRos Red  Merge

lug MT

DAPL CMXRos Red Merge

Spg MT

T 58
WRL-68-MT . Fibroblast-MT UC-MSCs-MT
i 8 w23 hour
I 48 howur
& & & B 22 hour

&

Proliferation{ratic)
A
Proliferation{ratica)
£
Profiferation{ratio}
e

2
AL + % 4 4 Adzy + + o+ 4 AL &+ &
WRL-MTHS) ~ 005 05 5 FE-MT(ug) ~ 005 05 & UC-MTER - 005 05 5

FFEEX (73 HO1xE) ISA/KR



WO 2019/209051

DCF-DA finorescence intenxity

32/46

&= 59

WRL-68-MT Fibroblast-MT UC-MSCs-MT

60000 2
: 60000 %\ 60000
50000 £ so000 £ 50000
< Z
30600 8 p
§ o000 ¢ o000
20000 ¥ o000 8
5 g 30000
20000 & S
" 20000 E 20000
16000 - 8
{5 10000 4 10000
' 8
Ad31 + &+ + A431 + + + 3+ P
WRL-MT{g) - 005 05 & FE-MT(ig) ~ 0,08 05 5 * o+ o+ o+

Celi viability (% basetine)

UC-MTg ~ 005 03 5

E 60

—v— MT50,g

PCT/KR2019/005020

o 24 Bowy
2 48 hour
R 72 hout

‘D.ﬂ A e S .

0 250 500 1000

-Concentration of Doxorubicin {ng/mL)

FFEEX (73 HO1xE) ISA/KR



WO 2019/209051 PCT/KR2019/005020

33/46
= 61

S6D-2/p-actin

13
"
o

-

St

L3




WO 2019/209051 PCT/KR2019/005020

34/46
X 63
. =
PB% oniy — 4 —
E— ;?g_;ﬂ; —
oy . Immunocytochemistry
= nm e DAP: Blue
Exogensus MT: Red
PEY Brasss

T —

MT isolation
fromMSC gastric cancercells SNU-484
(P53 mutant cells}
x 64
MitoTracker CMXRosRed P53 DAPI Merge

Negative control

s

M

itoTracker CMXRosRed _p53 | DAPI Merge

Tom70-{GGGGS)3-UB-p53 T

MT
-+
UB-p53-TOM7



PCT/KR2019/005020

WO 2019/209051

35/46

¥

LINOL-ES

¥

-an+ 1N

b

X

d-gn-*

(59999

OLWNOLH LN

joJiuoo aate3aN




PCT/KR2019/005020

WO 2019/209051

36/46
X 66

{sye0 wenuwiged)
$RY-NINS Slig3Jesura oused

— %ﬂ DU tnoL-EsEN gy Qi

DN woL
uoe(ost [

{fesseyannl) R

& sisoydody

esd Ny +@




WO 2019/209051 PCT/KR2019/005020

37/46
X 67a

Negative control MT+ UB-p53

DAPHTUNEL
MT + TOM70-{GGGGS),-p53

DAPHTUNEL

50000

40000

30000

20000

Normalized Iuciferase:

10000




PCT/KR2019/005020

WO 2019/209051

38/46
= 68

MT-TOM70-(GGGGES);-

-RKIP:

0l

Negative contr

anti c-yc

cmyc

anti

anti cytachrome: G

cytochrome -G

i

ant

X 69

‘ s | - 0f C-HTYC
w‘&?{;ﬁ%"ﬁﬂ!‘é-’»’

Whole el

Lytosolic fraction

Mitochondrial fraction




PCT/KR2019/005020

WO 2019/209051

39/46
=70

a1 dYCUOTUSOUXINDAW-D

INOL VT Ud A%

abialindya/aIHsONXNOP

LNOL13W-AR08

A2

abiayidya/aIUsONXHOPAW-D

LNOLZNIHADS

aBIayIdy /TS ONXWOPAW-

[onuoa aanebaN



PCT/KR2019/005020

WO 2019/209051

40/46
=171

aDieYiNdvQIQINSOHXNORAW-D

ZNOL-V Q2408

abispdyCIaIYsoNXNDMmAURD.

ZWOL1IWALS

8B1adVQIaIUSOUXINOPAW-D

IWOL-ZHIHALS



MT.

MT

0

o
SoF-HERZ-TOMZMT

+
BoFy-PDL1-TOMT”

WO 2019/209051

PCT/KR2019/005020

41/46
=72

CMXRos Red

= 73

| =N
)

(weeks)

3 weeks follow-up after injection



WO 2019/209051 PCT/KR2019/005020

42/46
=74

E 75

‘Body weight (g)

0 4 7 21

“Time after injection (days)



WO 2019/209051 PCT/KR2019/005020

43/46
T 76
1200 —
‘1 Vehicle
‘1000 { ™M MT only: |
 MT+TOM70-(GGGGS);-UB-p53 |
E 8004
=
.
N800 -
B 600
L
g
£ 400
200 - _
hi

T T S

“Time after injection (days)

=77

Healthy MT from MSC  Purified recombinant
TOM-UB-p33-His

MT-p53

Inhibition of cell proliferation

2.5

W 24 hours

2.0 -
1.5 -
1.0 1

0.5 4

Proliferation of A431 cancer celis

0.0 A

Control MT(Spg)  MT-p53{5ug)



WO 2019/209051 PCT/KR2019/005020

44/46
= 78

00

gz

ATP content (ratio)
5

MT( MT()

20

15 4

0.5

J-aggregate/monomer (ratio)
_Q

0.0 L -
MT (-) CCCP{.]. P G
MT (+)




WO 2019/209051 PCT/KR2019/005020

45/46
X 80
@
L
=
o 38
' _
B 10 =
—
©
i
2
o 05
2
E,
09 -
MT () MT (+)
* 8la
_— e MT gUtef meinbraiig
mitochondria: MT"si 9]13' SECI an cj‘norlngseq

TOM70  MKSFITRNK TAILATVAATGTATGAYYYY NQLOOGOORGK.
TOM20: MSQENPILR GLATTTAIAALSATGYAIYF DYORRNSBOFR
45 WSS,

X 81b
MT outer membrane )
anchoring seq MT signal seq

1 [ i
TOMS ..REDVISS IRNFLIYVALLRVTPFIL KRLDSI
TOM7 e LEKGSQ FAIRWGFIPLVIYLGE KRGADPGMPEPTVLSLLUG
Fisl ~~IQKETLK GVVVAGGVLAGAVAVASFFL RNKRR
VAMP1B  .....WHKNCK MIMLGAICAIIVVVIV RRD

Cytb5 e BANDTCK . SCHAYWILPIIGAVLLGELY RYYTSESKSS

BCL-2 o FSHLELK TLLELALVGACITLGAYLG HK
Bel-x wnGRQERFNR  WELTGHIVAGVVLLGSLES RK



WO 2019/209051

TOM70-UB-p53

[TOM?B I (8):] I

p53

]

M(:) UBP1

<= UBP1

W <o TOM70-UB-p53
50

37

PCT/KR2019/005020

46/46
&= 82

TOM70-(GGGGS),-UB-p53

[Towo I(GGGGS)SI usj p53 )
TOM70UB(G)3pS53
M () uBP
<= UBP1

TOM70-{(GGGGS);LUB-p53
<<:§p53’ { )2 UB-p

<= TOM70-(GGGGS); UB

G-GFP

o= Tublin

Mitochondria
fraction

X
(=]

o

8

Lo-G0X4

Cytosol
fraction

X (73 H91X) ISA/KR



