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* International FP7 program

« Aim is the identification of novel compounds with anti-cancer properties from
marine fungi

« Work packages include: isolation, fermentation and screening of marine fungi
extracts and compounds
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Marine natural products

Mediterranean sponge fungi 754

Chilean macro-algal fungi 125 125 48 38.4
Indonesian coral fungi 331 105 47 16.5
Totals 1210 436 173 14.3

« Hypha Discoveries Stimulation Fermentation technology gave rise to 1210
crude extracts from 600 fungal strains

» Bioactivity guided fractionation was used to identify individual active fractions.

o 78 pure (> 80% by weight) active natural product compounds were then
obtained following strain re-fermentation, induction, isolation and purification.

« Compound structures were elucidated using NMR
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Assay principle

» Recording of cytotoxicity profiles of the
fungal extracts and compounds

 Obtain GI50, TGI and LC50 in the whole Tissue origin 0. of
NCI 60 panel cell lines

Leukemia 6
= Non-Small Cell Lung 9
cytostatic
g 50% GISO [~ effect Colon ;
o CNS 6
2 0% TGl =
Y T—— Melanoma 9
£ -50% LCBO, L™ _
effect Ovarian 7
[ conc. logM Fil £
Concentration at: Prostate 2
 50% cell growth = GI50 Breast 6

0% cell growth = TGl
* -50% cell growth = LC50 NCI 60 panel
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Measurement procedure

Day 0 Cell seeding and incubation for
24h
" Detection of viability at day O, is
Day 1 [ Compound addition ] set to 0% growth

|
v

Incubation for 48h in the
Day 2
presence of compound

i » Cytostatic and cytotoxic
compounds can be identified
* |n accordance to NIH criteria

Day 3 Detection of viability



Assay development

SF-539
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HL-60
786-0
M14
MCF-7

% DMSO in well

 RPMI1640 supplemented with 10% FCS and 2mM L-Glutamine
e doubling time between 18 and 80h

* NCI assay protocol includes 96 well plates, 200ul assay volume and a

staining protocol

« current protocol includes 384 well plates, 25ul assay volume and ATP
determination using CellTiter-Glo (Promega)
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Assay development

SK-MEL-5 DRC

Jﬂ«» -
[

- SF-539 DRC
0
0 300 :
- cisplatin
1004 2004 -+ Taxol/Paclitaxel & & & 2 86 &
£ 3 w00] § fdae ® »
= 2 1004 -
£ 0 &=
= Foed A L
&b = *
80+
-1004 °°_1UU_ # Cisplatin Omin 2 " .
m Cisplatin 3min g "
-200 ¥ T T T -200 T T T T 4 Cisplatin 6min -
12 10 -8 6 -4 -2 42 -0 -8 -6 -4 2 é 60 ¥ Cisplatin 9min
COLO 205 DRC A549-ATCC % + Cisplatin 12min s
-]
L 200 ) ) o C?sp\al?nﬁmi_n o, s
" === Cisplatin 404 o Cisplatin 18min 3
100+ ? il ¥ ~— Paclitaxel & Cisplatin 21min £ .
__ 504 = 2 ¥ Cisplatin 24min -
2= £ 20 o Cisplatin 27min M
£ =
g . o \“w g
o -507 * 100
‘h_D = T 0 T T T
-100+ -10 -8 -6 -4
150 -200 r r log ([Cisplatin]/ M)
42 40 8 6 -4 -2 3 ae 2 = “
conc. in logMl conc. in logM

» Assay development includes: cell titration, DMSO tolerance and standard
compounds (Cisplatin, Paclitaxel, 6-Mercaptopurine, Staurosporine)

» Luciferase counter assay has to be performed for all tested compounds

» Cisplatin inhibits luciferase at a concentration of 100uM



Physiological relevance of NCI60 panel —

% cell growth
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kinase inhibitors
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* RHOO04 selective kinase inhibitor against VEGFR2
 RPMI-8226 cells do express VEGFR2

 RHOO7 selective kinase inhibitor against V600E BRAF-mutation
 only the M14 cell lines has this mutation
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« Mean values and deviation from HL-60 4.83 o
the means has to be calculated AS49/ATCC 435 L

« All data have to be transformed coLo205  -4.16
to be uploaded to the NCI SF-539 72 —
COMPARE database s —

« Output is a likelihood analysis of 786-0 -4.56 .
similar compounds and involved MCF-7 4.26 —
pathways MG MID -4.48

« Data is shared within the Range 0.1 e g—
consortia by an encrypted web , |
portal i 0 !

NCI mean graph analysis




Physiological relevance of NCI60 panel —
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m Common cell lines | Description of mode of action

1 glycoxalic acid 30 natural exfoliant

2 asaley 25 alkylates and crosslinks DNA
3 methyl-CCNU 29 alkylates and crosslinks DNA
4 AZQ 28 alkylates and crosslinks DNA
5 cisplatin 30 crosslinks DNA

» Cisplatin data from 30 cell lines were used to perform a COMPARE analysis
» Cisplatin was found within the top 5
» 18 of the top25 alkylate or crosslink DNA
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Automatisation of the cell culture processes
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The bead —
the core of the technology

Cytodex 1

Cytodex 3

scheme of é bead
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Specification

Dextran beads with iron particles
for magnetic separation

Dextran beads with positive-
charged DEAE groups throughout
matrix

Dextran beads coated with
denatured porcine-skin collagen
bound to surface.

M14 Melanoma Cytodex 3
786-0 Renal GEM or Cytodex 1
A549/ATCC Non-Small Cell Lung  Cytodex 1
SF-539 CNS Cytodex 1
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cell number

cell seeding
1x106 cells in
25 ml media

Cell culture BiolLevitator

6h

24h 48h 72h
addition of

25 ml media

* Doubling times between 18 to 80 hours
* Bead coating is also critical for growth
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counting 5

18 u
Dizmeter (um)

Measurement
by Millipore
Scepter

« Direct addition of trypsin to the beads not possible
» Dextranase has to be removed before trypsin addition
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known drugs -

* 4 known compounds used for ---

comparison of 2D and 3D

» Reference compounds for HTS M14 3D
screening Cisplatin
A549- 2D
ATCC 3D
1504
2D
1004 M14
Pacli I -
a5 aclitace
: A549- 2D
5 1al ATCC 3p
= LC50
Fold difference
1004 . f1-15
=~ Cisplatin
—— Paclitaxel . 15 — 25
-1504 — Staurosporin
—— B-Mercaptopurin . > 25
12 10 1 & 4 2
[logM]

Data from 3D experiment using A549-ATCC
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Screening in 2D and 3D

1804

e 241 compounds of marine
origin were screened in 2D
and 3D

*R?2=0.95

* 50 uM compound
concentration, single point
*Known drug: 5 mM cisplatin
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Average growth, 3D



r" t‘h“:l\ ‘
S e s European

Dose-Response curves s ScreeningPort

3D- | 2D - 3D- | 2D - 3D- | 2D -
* 56 dose response curves GI50 | GIS0 TGl | TGI LC50 | LC50
where recorded compound 1 624 691 806 866 938 1006
* No significant differences
compound 2 | 745 (974 | 872|987 [1968 1997
are observed
+3D dataconfirm 2D compound 3 [§58][8781 928116331 |167S1[T678T
experiments compound 4 284 [ 22 | [595| 529 (1075 996
compound 5 (867 [883| [e8|[986 |13 1059
compound 6 849 (69| [928 868 [19%7 | 4015"
compound7 832 (712 (963 897 1009 1149
compounds 642 (867 [848 806 40061998
Difference  compound o [834[848| [888]1912] |98 959"
mo e compound 10 [F8OT|88T  [O78T65T 4054 [HoiaT
B0-5
ms-10 compound1l 1005 63 [1098[d071 [4S[4s1
9>10  compound 12 [§72|[944] (40894058 1051 [1132

All data in uM



Automatisation of the measurement processes
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Confluence analysis using Cell Metric
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g 80 /
o A549-ATCC cell line shown S g /
 analysis done by Cell Metric from Solentim E /
* non-invasive measurement enables the S 0 /
recurrent analysis of a single plate 3 20—
. =
* no additional day O plate necessary 0 | | | |

0 200 40 60 80
Time (hours)
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Confluence and viability analysis

o4 '_l‘i et e e .
L o

whole cell analysis live/dead analysis composite image

 Two measurements necessary for live/dead analysis

» Fast confluence analysis, image stacks to identify dead cells (diffraction
index and roundness)

* 5 min per plate



Analysis of standard compounds

o SK-MELS5 cell line shown

« Viabibilty analysis
performs superion over
confluence analysis

e good comparison in the
case Cisplatin

e discrepansies in the case
of Paclitaxel/Taxol
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