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Endo-symbiosis: Mitochondria Evolved from Bacteria
FIG. 1

Endo-symbiotic Theory of Mitochondrial Evolution
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Virtual high-throughput screening {(vHTS)
For example:
Selection of a library of 880 compounds
{from a small molecule screening
collection of 45,000 compounds)
‘Cherry picking based on the 3-D molecular structure .
of the large subunit (395) of the mammalian mitoribosome |

8181

Phenotypic drug screening
For example:
ATP-depletion assays
5103 on human breast cancer cells
(MCF7)
Tested 880 compounds at 50 pM
{Observed 30 hits at 25 uM
Observed 10 hits at 10 uM

Functional validation
For example:
Metabolic Flux analysis
Mammosphere assays
Viability assays
Anti-Bacterial/Fungal Activity
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MCF7 Mammosphere Formation

320 4

8/26



PCT/US2018/022403

WO 2018/170109

VIABILITY

e 4
i

MOF

120 4

oagon “an o5l Apaes 190

1M

SHa Bam

Control G250 G5l LM

6

G

Fi

9/26



PCT/US2018/022403

WO 2018/170109

BTERT-BJ VIABILITY

128 «

1 4

fpoagaes 55 9, Aeenn 1

g

SE saiM

2

T

Contral 82508 05

6B

3G,

¥

10/26



PCT/US2018/022403

WO 2018/170109

80 -
¥ -
&0 =
EYY e antrol
8
s 56 4 w25 M
s ,_ e
y ]
§ &0 4 '{ "5: & ~\ef), 5 38
& §\ { % %\\\é\ 1
A W S ‘
° . \\\\ﬁ\%\w& \\\\\\\{\\\\\
N N N
g‘\‘\\ § \\K -~-..:E: A\
20 - \\_\Q\\;\\\\\Aw\&\\\i\\\\\g\\& \ \\\\\&\\\\m\k\\\\\\\g\\\
\\\\\f\\\\ N
Sy ) ; 2
30 4 S %) L.
SRR
& e T R T it e s Y
& 20 a0 &8 BaG
Fime {mind

FIG.74A

11126



WO 2018/170109

PCT/US2018/022403
as
40
\\\\\\\g
35 - & .
B kS
Y § 5 s (G1EFOL
g 30 4 § H
= §*§\ w25 M
£ IS =) |
£ B | IR
£ 289 F L A
£ o § SE0.5 M
E "
& 20 o ‘\}%
i F
15 \\m\\\\m\\\}\\“\\\}\\‘i\\\
10 .
5 -
o e e s T S
9 28 40 60 80

Time {min}

FIG. 78

12126



WO 2018/170109 PCT/US2018/022403

&0 4

50 4
8 Control
48
30

28

OCR [pmol/min/SRB}

ig

Basal Proton  ATRdink  Maxiomwl  Spare
respivation leak  resplrstionvespivation respivatory
capacilty

FIG. 7C

13/26



WO 2018/170109 PCT/US2018/022403

FLAR ImpH/min/sRB)
ok ook g

ﬁ

heeolytic Glycohelic

Glycolysis

G
reserve raserve
capacily
Fit:. 7D

14/26



WO 2018/170109

OCR lpmol/min/SRB)

60 ~

50 =

£$€8°

g
\\\\\\\\\\\\\\\\\W
30 +
20 4
18

PCT/US2018/022403

g OBV
At Z. 5 QM

e} phd
N\ 3,5 (b

40 80 80
Tigwe {min}

FIG. 8A

15/26



WO 2018/170109

PCT/US2018/022403

35 5
30
=
& g CONTFO}
T35 ' ‘
E;:&\ e 2.5 pM
g 20 s0.5 e
g s M
w38
30 A
s 2N R
5 4 h T ) £ \\ -
&"%& R \\_&%@@& § %}\\\\
?\\\\\\g Sl kY 1
I e L s e e =
B 20 40 I
= f
5 Time {min} &

FIG. 8B

16/26



WO 2018/170109 PCT/US2018/022403

50
40
& B Contrad
£ 38
£
B
£
£ 20
g
£
&

18 -

24**‘# R
§ TR

Basal Broton ATRAInk Maximal  Spare
respivation  leak  respirationrespirationresplratory
capadty

FiG, 8C

17126



PCT/US2018/022403

WO 2018/170109

B Control

Glycolytic

yiic

igserve

mw,
” - 4
faus b} 4yoa

reserve
capacity

FIG. 8D

18/26



WO 2018/170109 PCT/US2018/022403

70 -

&0 =

ol LOTRIRQH
s 2.5 [

58 «

A\
s L5 pM

4G

OCR fpmolfmin/SRE}

20 s

] 20 4 &0 &0
Timte {imind

FiG, 9A

19/26



WO 2018/170109 PCT/US2018/022403

40 4

38 4

30 | weun (1R OE

-&\\mE.S ;EM
»s | R }EM

20

ECAR LmpH/min/SRB}

st

i

Titme {min}

FIG. 98

20126



WO 2018/170109 PCT/US2018/022403

58 4

OCR {pmol frin/5RE)

Basal Protonn  ATPdInk Maxial  Spars
respiration  leak  respiration respivationrespiratory
capacity

FIG, 8C

21/26



WO 2018/170109 PCT/US2018/022403

ECAR {mpH/min/SRB}

Glycolysis Glycolytic Glycolytic
reserve reserve
capacity

FIG, 9D

22/26



PCT/US2018/022403

WO 2018/170109

 s0sd

G —

g

m

s

3

{11

»

® ,
m w..........
=

(9%} 103u03 "sa {gusfunu flowd) ¥o0

FIG. 184

23/26



PCT/US2018/022403

WO 2018/170109

ATP PRODUCTION

¥
¥
¥

&
e

Ju
<
S

G
o

I3 o

2 & 3 E &

™
fos} o sa tgus i foud} 930

&
‘\?"
A

‘qgﬁ

@

OY
&”%‘

ol

&

&
B

B 3
o P

FIG, 188

24/26



fis

Migration of MDA-MB-231 ce

after treatment {72 hours}

* .05

M
&

FIiG. 11

25/26



WO 2018/170109

PCT/US2018/022403

MITORIBOSCIN GROUPS

Mitoribocyclines

Mitoribomyeins

Mitoeribosporins

Mitoribofloxins

N~ CH
a x.-"":sr\ R
o
N4
e e
3 N\ V4 N
Mo G
N /)‘zr.:\
& N\
N




