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Aurkines: novel chemical entities with marked polyelectrophilic properties, specifically
designed to induce double-strand DNA breaks
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The Institution

Universidad Euskal Herriko
del Pais Vasco Unibertsitatea

More than 250 scientific papers

14 Patents

30 Ph. D. dissertations

70 Conference talks

18 Private/Public Research Projects

IkerChem (2006-2016)

Was a UPV/EHU spin-off focused on the design and development
of new oncology drugs in the field of epigenetics. The company
had a solid portfolio of products under development in the main
areas of action of DNA methyltransferase (DNMT) inhibitors with a
new mode of action, potent new-generation histone deacetylase 6
(HDACS6) inhibitors and the GASC1 target within the JMJ histone

demethylase family.
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70 Conference talks
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IkerChem (2006-2016)
Was a UPV/EHU spin-off focused on the design and development QU I MATR /X

of new oncology drugs in the field of epigenetics. The company New drugs
had a solld_portfollo of products under developmgnt_lr) the main against epigenetic targets
areas of action of DNA methyltransferase (DNMT) inhibitors with a
new mode of action, potent new-generation histone deacetylase 6
(HDACS6) inhibitors and the GASC1 target within the JMJ histone

demethylase family.
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The Institution
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More than 240 scientific papers
6 Patents
23 Ph. D. dissertations
More than 150 conference talks
67 Competitive Research Projects
49 (as Pl: 4.07M €)
18 (as Al: 1.97M €)
9 Contracts with Pharmaceutical Industry (1.15M €)
5 Industry — Sponsored Clinical Trials
3 Academically led Clinical Trials
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More than 240 scientific papers

6 Patents

23 Ph. D. dissertations

More than 150 conference talks

67 Competitive Research Projects
49 (as Pl: 4.07M €)

18 (as Al: 1.97M €) | / @ e
9 Contracts with Pharmaceutical Industry (1.15M €) Cyre @ m N TEnG e

5 Industry — Sponsored Clinical Trials
3 Academically led Clinical Trials

ESTAHEP-2010 (NCT01418729) — Phase Il
CURSOR, PLD11-01 (NCT02021110) — Phase Il

URSOPOL (n° EUCT 2024-513644-28-00)



Target Indications

Number of cases in 2022
(both sexes, all ages)

Luni
2480 675 (12.4%,

Breast
2296 840 (11.5%)

Others
9 969 785 (49.9%)

Colorectum
1926 425 (9.6%)

Prostate
1467 854 (7.3%)

Stomach
968 784 4,3%}

866 136 (4.3%)
Total : 19 976 499

Number of deaths in 2022

(both sexes, all ages)

Others
4469 932 (45.9%)

Pancreas
467 409 (4.8%)

Lun%
1817 469 (18.7%,

Colorectum
904 019 (9.3%)

Liver
758 725 (7.8%)

Breast
666 103 (6.8%)

Stomach
660 175 (6.8%)

Total : 9743 832

International Agency

for Research on Cancer @ GLOBAL CANCER
7 OBSERVATORY




Target Indications

Number of new cases 2022-2050

(both sexes, all ages)

2050

2022

+54.7%
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Target Indications

Number of deaths 2022-2050

(both sexes, all ages)

2022

9.74 M

2050

16.9 M

Estimated number of deaths (in millions)

0.7 +

0.5 o

0.4 o

03+

02

+70.9%
+69.7%
0.21
t\J?Iaﬁ Breast

+80.8%

International Agency

for Research on Cancer @
If:\ World Health

9 Organization

Liver and
intrahepatic bile
ducts

GLOBAL CANCER
OBSERVATORY




Target Indications

Evolution of approved platinum-based drugs over time

. Cisplatin§ T @0 . Nedaplatin ® 000000 . Oxaliplatin{y @ . erlplatln OX |
Cl_ NH O NIl 00, I
\l’lf I y, j/i ik O Nk O :(u]:-('n,
CI7 *NHy el 20N @M o

Carboplatin . Heptaplatin i} @ . Lobaplatin @ @ © ®

Approved indications (no off-label included)

Ovarian cancer @ Head & Neck cancer @ Cervical cancer @ Colorectal cancer @ Liver cancer
. Testicular cancer . Oesophagus cancer . Prostate cancer . Breast cancer
© Bladdercancer @ Lung cancer © Gastric cancer @ Leukaemia Cisplatin, Carboplatin & Oxiplatin (worldwide approval)

Nedaplatin (Japan), Lobaplatin (China), Heptaplatin (Korea,
iriplatin (Japan)

Kopacz-Bednarska A, Krél T. J Oncol. 2022; 72: 96-105



Target Indications

Use of platinum-based drugs in cancer treatment

‘ >80%

~50-70%

~40-80%

49 ~60%

1in every 2 patients with cancer
is currently being treated with

platlnum derlvatlveS Shihao et al. (2022) Thiabaud et al. (2020) Thayer et al. (2010) Sava & Dyson (2006) Wheate et al. (2010) Alassadi etal. (2022)

Il Percent of patients



Target Indications

» Cisplatin is being used in clinical trials: 1.255 (mostly Phase 2)

Clinicaltrials.gov

1.255

Total

Cisplatin: clinical trials (in 2024)

118
9.4% 92
73% 636
50,7%
52
— 4,1% L 340
27.1%
17
— 14%__
Phase1 Phase1/2 Phase2 Phase2/3 Phase3 Phase 4



Target Indications

Cisplatin: resistance

Intrinsic or Adquired molecular mechanims of chemoresistance (MOCs)

Gemcitabine g
Cisplatin ) TAMs MOC-6
S-FU {" Changes in tumor
TKis microenvironment
,' MOC-1a MOC-1b HIFs
; Reduced Enhanced S%_, LaELnIn
° ' drug uptake drug export o
MDR1 MOC-5a MOC-5b
“' CNT1 0 MRP1 Inhibition of Enhanced
\ CTR1 MRP3 apoptosis survival
% e res?:a%ce
v OCT1 ) HGFR BCL2
S, )
O {3 p53 AKT
BAX
BAK
MOC-7
MOC-2a MOC-2b Cell death Phenotypic Lipocalin
Reduced di Improved d o= HMGA
g P! g transition (EMT)
activation degradation
)
S & o Co.
e - O {3 @ MoC-3
®_ @ GSTP1 5-FU U Alterations in
Q @) lOPRT NQO1 2. Targeted therapies = molecular targets
o ™ MTs : - ~ S5
Platin-derivatives e e t LS
Irinotecan P, ERCC1 — ERa
o b - )=
5 Enhanced DNA repair M N
p53R2

4
I

Rodrigues PM,...,Banales JM. Annu Rev Pathol. 2021; 16:433-463




Target Indications

Cisplatin: resistance

= Major limitation in cancer treatment

70%

Lung") Breast? Ovarian3) Ovarian? Testicular®

1. Gonzalez Rajal A, et al. Elife. 2021; 2.Pogribny PI, et al. Cancer Cell Biology. 2010; 3. Atallah GA, et al. Int. J. Mol. Sci. 2023; 4. Pothuri B. Clin. Adv. Hematol. Oncol. 2023; 5.
Gonzélez-Barrios R, et al. Cancers. 2022.



Target Indications

= 12.000 publications in 2023

Cisplatin: research

Increasing scientific and pharmaceutical interest

= 12% CAGR in 1975-2023 period 11.465 =227 ) .
. Clsplatln
16% resistance

85% Cisplatin

84%
3.429 3:.662 85%
2.574 88%
1.740 90%
6% 91%  90%
530 9a% 2°

53
1975 1980 1985 1990 1995 2000 2005 2010 2015 2020 2023

SOURCE: SCOPUS
CAGR: compounded annual growth rate

CAGR
'75-'23



Target Indications

URGENT NEED TO DEVELOP NEW
CHEMOTHERAPEUTIC AGENTS TO OVERCOME
CISPLATIN RESISTANCE



Innovative mechanism of action

Cisplatin: mechanism of action

= Platinum (Pt) derived compound
» Single-strand DNA breaks

= Cancer cell death

_NHs )
Pt{.,, Cisplatin @)= 100 mM (plasma)
3

@/ NH

Cell Membrane

J\l monoaqua [@ Iz 4-10 mM (cytoplasm)
e [ _cpecies g DNA-cisplatin
@ NH;  H,0 H,O  NH, Intrastrand adduct
[ & Pt
@ NHs C)F NHg
- ae
N
5
Guanine C
@ " 1 H,O
05 N‘H\ “ . 2 NH3
> /X SN Pt
N-. % Hon NH3
N HN T
DNA  O. >SNT N diaqua -~
H’N DNA  species

Interstrand d(GpG)

crosslink
(4-9%)
H3N Pz Intrastrand 1,2-d(GpG)
\Pt crosslink (50-65 %)
/
HsN \G 3

/
G—Pt—NHj

Monosubstituted d(G)
complex (2-3 %)
NH3

Pt—NH;

NH.-

Intrastrand 1,3-d(GpXpG)

HsN—Pt——G ‘ crosslink (6-10 %)

H
all 3
Intrastrand 1,2-d(GpA) I

crosslink (23-28 %)




Innovative mechanism of action

New chemotherapeutic agents: Aurkines

95% 2%
Cisplatin Cisplatin Cisplatin
—C G —C G— —C G—
¢ E G —_ E, | — — G E, C—
I — —C G —— —

1,2-intrastrand 1,3-intrastrand 1,2-interstrand



Innovative mechanism of action

New chemotherapeutic agents: Aurkines

95%
Cisplatin
Ex

1,2-intrastrand

Aurkine

3-inter+1,2-intrastrand

Cisplatin

1,3-intrastrand

5%

Cisplatin

1,2-interstrand

Aurkine
—G E3 C_

2-inter+1,3-intrastrand



Innovative mechanism of action

New chemotherapeutic agents: Aurkines

Binding unit
(minor groove)

%2 DNA Intercalation DNA rotation and

& Binding G ) intercalating unit double-strand break
(major groove) P
G >
N...,,Ml
/T
Electrophilic Lg
carbon centre g Doubly

electrophilic
metallic centre

DNA/
M = P(l) (3
Lg =Cl, OH, -~
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N
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Differential features facing the market

Platinum-based drugs market size, 2022-2030

0,9 .
1.0 1,0 (51!';86) (52%) Other platmum drugs
1,0 , (57%)

1,0 (65%) 607

1,0
(712'24,) (;625) (69%) (67%)

08 | 00 |-
0,7 0,7 : M4 Cisplatin
0.4 @ @ (:5'?/) (40%) [l (43%) (45%) il (48%)
(30%) y

2022 2023 2024 2025 2026 2027 2028 2029 2030

0,4
(28%)

promontory /=

THERAPEUTICS

+ Founded in 2010, Promontory Therapeutics (formerly Phosplatin Therapeutics) is a
private, clinical-stage drug development company focusing on oncology therapeutics,
running multiple clinical trials in the US and Europe.

« PT-112 is a novel platinum-pyrophosphate conjugate under clinical development for
cancer therapy. PT-112 mediates cytostatic and cytotoxic effects against a variety of
human and mouse cancer cell lines in vitro

+ PT-112 has demonstrated evidence of clinical benefit and pre-clinical proof of
immunogenic cell death (ICD).

+ In 2014, Promontory launched its First-in-Human Phase | Clinical Trial of PT-112 in
Solid Tumors.

« In 2017, PT-112 received FDA Orphan Drug Designation for use in relapsed or
refractory multiple myeloma

+ In 2018, PT-112 received FDA Orphan Drug Designation for use in thymoma
and thymic carcinoma.

* The company is currently in Phase 2 clinical development with two ongoing studies in
solid tumors and has completed a Phase 1 study in hematological oncology.

Financing activity [EUR m]

328 47,3
Seed (2018) Series A (2022) Total



Differential features facing the market

Platinum-based drugs market size, 2022-2030

)z\r}: InnovoTEX inc.

» Founded in 2022, InnovoTEX Inc. is a mid-stage pharmaceutical
company developing the TEX Core portfolio of novel therapeutics
capable of targeting multiple solid tumor

+ OxaliTEX-Pt(IV) is the first product candidate being developed from
the TEX CORE platform. Initial indication is platinum-resistant ovarian
cancer

1,0 (502'36) Other platinum drugs * The drug candidate, called OxaliTEX, is made of two parts: a star-

1,0 (517136) (55%) shaped molecule called texaphyrin that acts like a kind of delivery

1,0
1,0 r (60%)
/39 (71635) (;536) (67%) (65%)

(72%)
0,7
0,6 e/
@ % |

2022 2023 2024 2025 2026 2027 2028 2029 2030 (35101 Il Pt sensitive Pt resistant

Carboplatin Cisplatin OxaliTEX

truck, and a modified version of a platinum drug that acts like a toxic
package for cancer cells.

+ A patent on the drug candidate OxaliTEX is held jointly by UT Austin
and MD Anderson. The drug is licensed to the iQ Group Global and
planned for further development by its subsidiary, OncoTEX. Sessler

0,8 0,9 Cisplatin serves as a honexecutive board member and scientific adviser for
(45%) il (48%) OncoTEX.

(28%)

OxaliTEX overcomes resistance in ovarian cancer cells (in vitro)




Differential features facing the market

Unique
mechanism of

action

Efficiency
manufacturing

and scalability

Cost-effective

Overcome

chemoresistance

Improved

efficacy

Safety profile




Current status of development

Aurkines completely disrupt isolated DNA structure

= |solated DNA from Escherichia Coli

AFM studies TEM studies
(Atomic Force Microscopy) (Transmission Electron Microscopy)

Untreated am Cisplatin o Untreated Aurkine

DNA b - > 2 [ =

—— 500 nm

—— 500 nm

DNA bending 1 1 DNA destruction | | DNA density



Current status of development

Aurkines induce double-strand DNA breaks, contrary to CisPt

Electrophoretic mobility: pUC18 plasmid

Double-strand
DNA break

Circular puC18
plasmid

Single-strand
DNA break

Ctrl  Hind Il DMF CisPt A-16 A-18

[ ]

Linear

Supercoiled

p-ATR

ATR

p-CHK1

CHK1

p-ATR expression

p-CHK1 expression

(fold change)

(fold change)

CCA cells
NHC HUCCT1 EGI-1
DMF CisPt A-16 A-18 DMF CisPt A-16 A-18 DMF CisPt A-16 A-18
— — — —
=
—— — — — s T S e —

DMF CisPt A-16 A-18

O P N W »

DMF CisPt A-16 A-18

*kk

o P, N W b

DMF CisPt A-16 A-18

15

10
5

0
DMF CisPt A-16 A-18

DMF CisPt A-16 A-18

DMF CisPt A-16 A-18

CCA, cholangiocarcinoma; NHC, normal human cholangiocytes




Current status of development

Aurkines promote DNA damage specifically in CCA cells

Genotoxity: Comet assay (DNA damage in cells)

| CCA cells

HUCCT1

Tail moment
(fold change)
Tail moment
(fold change)
Tail moment
(fold change)

i : 14 T : .
0 - T T 0 - T T 0 -

DMF CisPt DMF CisPt DMF CisPt




Current status of development

Aurkines promote DNA damage specifically in CCA cells

Genotoxity: Comet assay (DNA damage in cells)

| CCA cells

HUCCT1

3 - o 3.

K%Kk *k*k

0 0 0

DMF CisPt A-16 A-18 DME CisPt A-16 A-18 DMF CisPt A-16 A-18

Tail moment
(fold change)
Tail moment
(fold change)
Tail moment
(fold change)




Current status of development

Aurkines promote apoptosis specifically in CCA cells

Early cell death (caspase-3)

NHC NHC
A
100 < 100 -
80 < 80
= @
S| o 8 60
8| % 2
20 8_ 40 A
0 ©
= 20 -
0 10!10210°% 10%10° 5 *
. T " ¥ § § 1
Caspase-3 Staining DMF 10 20 10 20 10 20
(Red-R fluorescence [RED-R-HLog]) CisPt A-16 A18
Late cell death (annexin-V — TO-PRO-3)
NHC
1o Tcispt
104 NHC
10 11.999
107
8 104" ;\a\ 100+
g 10060 10t 102 10° 10¢ 10 z 801
3 | A1 8 60
E 104 45_
w0 1 11.06% g 4o
102 o]
10% 9 20
T =1 T T T Tl
109 0 1 2 3 )4 5 — 0-
e DMF 10 20 10 20 10 20

v

Annexin V CisPt A-16 A-18



Current status of development

Aurkines promote apoptosis specifically in CCA cells

Early cell death (caspase-3)

Count

NHC CCA
A
100 150

80 110
60
40 70
20 40

0 10

0 10! 102108104105 O 10%'10210° 10“10°

Caspase-3 Staining
(Red-R fluorescence [RED-R-HLog])

Late cell death (annexin-V — TO-PRO-3)

TO-PRO-3

A

NHC CCA

104

CisPt I CisPt

11.999

10

109

10

104
103}
102]
101

107
104

25.25%

2( . oo
10 e

- 0
100 10* 102 10° 104 éI.O 10 10° 10* 102 10% 10* 10°

A-16 10°1A-16 83.56%
104’
11.06%

10%]
102] -
10t]

100
100 10t 102 10° 10¢ 105 0°100 10t 107 10° 10¢ 105

»

»

Annexin V

Early apoptosis (%)

Late apoptosis (%)

| CCA cells
NHC HUCCT1
100 4 100 - kk 100 -
*k%
80 - 80 - Hkk 80 1
60 - 60 - 60 -
40 A 40 - 40 -
20 A . 20 - 20 1
Ol om o S Ew 0-
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Current status of development

Unpacking NHC chromatin structure enables Aurkine cytotoxic effect

Open Chromatin

Acetylation

Acetylation

Ly @ ( ’Lysio

Open Chromatin

NHC: Normal human cholangiocytes

Condensed Chromatin

Transcription ON

Hai R, et al. Front. Oncol. 2021; 11:700947

Ctrl 0.001 0.01 01 05 1 5 SAHA
[uM]
Ac-H3K9 e
e Jaet” ~~--....,\_.~\. B_actln
Deacetylation
50 7 s dokk o DMF
(Ac) g 40 | * Hkk mm CisPt
_CFB *kk o A-16
o 304 Fokk
-8 Fkk mm A-18
§ 20 kK
o
g
Condensed Chromatin < 10+
Transcription OFF 0 -
SAHA 1 uM -+ - -+ - - 4+ - - 4+ -
SAHA 5 uM - - + - - 4+ - - + - - %

SAHA, suberanilohydroxamic acid



EGI-1

Current status of development

Aurkines promote DNA damage and induce apoptosis in CisPt-
resistant CCA cells

EGI-1R

CisPt

48hr
cells

Apoptotic cells

(fold change)
N

+ 5 cycles CisPt 5 pM
+ 16 cycles CisPt 10 pM
+ 22 cycles CisPt 20 pM
+ 32 cycles CisPt 30 pM

[
|
|

DMF 1 10 20 50 [uM]

R
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Comet assay

Tail moment
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Current status of development

Aurkines reduce cell viability in other CisPt-resistant human cancer

A2780Cis: Ovarian cancer MDA-453: Breast cancer MDA-231: Breast cancer
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Current status of development

Tumour microenvironment of CCA

CAFs: cancer-associated fibroblasts

Cell viability (WST-1)
Desmoplastic tumours

1507 Fkkk

*kk*k

1007

J

Growth

C

S
Dissemination \2;4{-

&

507

Cell viability (% to control)

Chemoresistance

0
DMF 10 20 10 20 10 20 [uM]
CisPt A-16 A-18

Proliferation
Migration |
Survival

Cell death (Annexin-V/TO-PRO-3)

20 {

. M \avp-catenin s0x174) P _ 100+
Ed — § Notch/PI3K/AKT . = *kkk
Hippo/YAP, Hh —

2 s
1)
S 60 -
S
3 *kkk
s 40 K*kkK
©
g
©
-

0 i
DMF10 20 10 20 10 20 [uM]

CisPt A-16 A-18

Rodrigues PM,...,Banales JM. Annu Rev Pathol. 2021; 16:433-463



Current status of development

Aurkine 16 halts tumour growth in a subcutaneous mouse model of

Dose: 0.5 mg/kg
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Current status of development
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Current status of development

Aurkines halt tumour growth in a subcutaneous mouse model of
human CisPt-resistant CCA

Dose: 2 mg/kg

Tumour volume (mm3)
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Current status of development

Aurkine
Normal cells

Cisplatin

Cancer cells

CTél 1

Aurkine

\
b ¢
i

CTR1

!

T1 T
oL O(i 3OATP1A2

:

o

Heterochromatin

DODDN

NO DNA damage

CTR1

!

Cl_ NH,

Pt
B o R W

Euchromatin

MU

Single-strand
DNA break

OCT1 OCT3
l OATP1A2

j
¥

2 00 @
Euchromatin

ML OIX

Double-strand
DNA break

Chemically-induced
chromatin relaxation

(pan-HDAC inhibition)

G:

Cell cycle
arrest

No DNA repair

8

20 @

Euchromatin

ML DX

Double-strand
DNA break

DNA repair

DODIN

Apoptosis

Chemoresistance
(tumour survival)




Current status of development

Unique mechanim of action

11 efficacy

} | toxicity

11 selectivity for cancer cells

Aurkines represent a promising therapeutic tool for naive or CisPt-resistant cancers

Value in 1st or 2" |ine
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Pitfalls & Risks to be considered

Platinum: « High toxicity, off-target

* Side effects

Response: « Triple electrophilicity combining metallic and carbon G-attractors

* Low toxicity

« High selectivity for cancer cells

 Efficacy against CisPt-resistant cells (1st + 2" [ine)

Aurkine is more than another platinum drug
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Partnering opportunities

Next milestones
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ICH guideline S9 on nonclinical evaluation for anticancer
pharmaceuticals
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Aurkines: novel chemical entities with marked polyelectrophilic properties, specifically
designed to induce double-strand DNA breaks

oO

¢ °°o
090,

IB SIAY:IE?%%O
c?f-"oec' [+ ]
<0

°
Instituto de Investiga(n‘)5°°° °
Biomédica de Salamanca QO

Universidad  Euskal Herriko
del Pais Vasco  Unibertsitatea BIOGIPUZKOA

Fernando Cossio

MINISTERIO i . :;%?{‘DE L
BECENCIA INOVACIN DU | MEDICAMENTOS INNOVADORES farmaindustria
= Plataforma Tecnoldgica Espanola

Vi



	Diapositiva 1
	Diapositiva 2
	Diapositiva 3
	Diapositiva 4
	Diapositiva 5
	Diapositiva 6
	Diapositiva 7
	Diapositiva 8
	Diapositiva 9
	Diapositiva 10
	Diapositiva 11
	Diapositiva 12
	Diapositiva 13
	Diapositiva 14
	Diapositiva 15
	Diapositiva 16
	Diapositiva 17
	Diapositiva 18
	Diapositiva 19
	Diapositiva 20
	Diapositiva 21
	Diapositiva 22
	Diapositiva 23
	Diapositiva 24
	Diapositiva 25
	Diapositiva 26
	Diapositiva 27
	Diapositiva 28
	Diapositiva 29
	Diapositiva 30
	Diapositiva 31
	Diapositiva 32
	Diapositiva 33
	Diapositiva 34
	Diapositiva 35
	Diapositiva 36
	Diapositiva 37
	Diapositiva 38
	Diapositiva 39
	Diapositiva 40
	Diapositiva 41
	Diapositiva 42
	Diapositiva 43
	Diapositiva 44
	Diapositiva 45
	Diapositiva 46
	Diapositiva 47
	Diapositiva 48
	Diapositiva 49
	Diapositiva 50

