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Why Use Marine Bioresources?

Offers advantage over comparable terrestrial resource:
Superior performance
Better economics

Unprecedented activity in particular application:
Enzymes: new reactivity/new biotransformation
Small molecules: new mechanism of action
Materials: new properties
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Why Marine?

Diversity of Habitat

O

Km

Jorgensen Nat Rev Microbiology, 2007, 5, 770 -
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MGR Derived Pharmaceutical Products on the Market

Ecteinascidia turbinata

Softtissue carcinoma

t\.lialr‘:w‘r\
[Tl |

Halichondria okadai

Hodgkin's Lymphoma Dolabella auricularia

Chronic pain (analgesic) Conus magus

Ara-C Ara-A (vidarabine)
(cytarabine) antiviral
treatment of leukemia

Tethya crypta

lowering very high Purified
triglyceride levels fish oil

e W
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Non-Pharma MGR Derived Products on the Market

Vent Polymerase — for DNA amplification Cosmetic screening infra-red rays

Origin: Vent bacterium (Naples, Italy) Origin: Vent bacterium (location unknown)
Production: Recombinant Production: Bacterial culture

Owner: New England Biolabs Owner: Sederma (Croda)

Fuelzyme — Enzyme used in biodiesel production Anti biofilents )

Origin: Deep sea bacterium (location unknown) Origin: Red seaweed

Production: Recombinant Production: Chemical Synthesis

Owner: Verenium (BASF) Owner: XXXXX ——
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Why PharmaSea?

Decline in new Increase in hospital e N h ics f icrobial
approved antibiotics ~ MRSA infections ew therapeutics Tor microbia

infections and CNS diseases

340 £ 400 « Widen bottlenecks in marine
@ 3 biodiscovery pipeline
o = 300 « Develop mechanisms to transfer
= (@]
7 = marine biotechnology to end users
o Y=
2 = « Make marine bioproducts more
o N 2 £C0 attractive to develop for industry
5 5
= B 3
" 5 2100 2
o o o
3 ‘5 2
o o a
5 g 2
© QDO C o)) o o =
R R R
5°" g

Source: New Scientist
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PharmaSea

* Increasing Value and Flow in the Marine Biodiscovery
Pipeline

e EU Framework Programme 7 Consortium funded at EUR 9.5
million

e 24 Partners

e Norway, Denmark, UK, Belgium, Germany, Spain, Italy,
Republic of Ireland, Chile, South Africa, China, New Zealand,
Costa Rica

e To improve the quality, volume and value of active agents
discovered in the marine environment and increase the speed
at which they can be delivered to the marketplace, by
addressing bottlenecks and restrictions and adding technical
booster-pumps

e Start date 01/10/2012; Duration 48 months (& 6 extension)

* Project Coordinator Camila Esguerra/Peter de Witte, KU
Leuven, Belgium

*
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Extreme Marine Environments

Bathymetry

2500

5000

11000
meters below sea leve:

Deep Oceans

95 % > 1000 m deep

50 % > 3000 m deep
Average depth =3790 m

Thermal Vents

e R
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PharmaSea
Legal and Technical Barriers

Extreme Environment Novel Biology NoveI‘Chemistry
Legal Access Isolation/identification Chem|Fa! novelty
Physical Access Chemical talent Datamining

5= o .
A e e —

—4 PS-243 - 100pg/ml
=¥ PS-243 - 50pug/ml

-#- PS-243 - 25ug/ml

-

%PTZ-induced a
=

(4

P;odqct Novel Activity
Scale-up Mechanism of action
Knowledge transfer Toxicity
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WP6 Access - Legal

Create Science/Policy Interface

/

4 MGR R Legal Experts &
Practitioners Policy Makers
Research / O e s
I n d u St r CIESM, ISA, CMS Secretariat
- — Y

Awareness .
Inform Policy Raising Share best practice

e marinegeneticresources.arg

PHARMASEA 3
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ural Product Reports

Marine Genetic Res
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WP1 Strain Collections (n = 13,689)

Legacy Collections: Arctic, Antarctic, Republic of Ireland, South Africa and Argentina

New Collections: Antarctic, South Africa

Scheduled Collections: South Shetland Trench (-5200 m)

N e
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WP1 Deep Sea Sampling

RV Celtic Explorer ROV Live HD Video
Holland I  of sampling

Inflatella  Lissodendoryx Stelletta Poecillastra
pellicula diversichela normani compressa

750/2900m1,350m 1,350 m 2,100m coments

750 m—=2,900 m

N

e A
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WP1 New Environments

PHARMASEA
* *




WP1 Recent Deep Sea Collections

Alan Jamieson

Larry Mweetwa
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WP1 PharmaDeep Expedition December 2015

Data SI0TNOAA LS. Navy, NGA GEBCO
Image Landsat
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WP2 Standardised Fermentation and Extraction Protocols

) E ferme
U 10 mL WB + fermentation
shake

10 mL Acetone

evaporate acetone

under N,
evaporate acetone . .
. U < under N, to 20% 2X WBE Final concentration
DMSO t
Shake i e /water g —
centrifuge —_— g -
7 piscard A CLASSIFY WB-SPEs Transfer 4 x 500 uL
add water supernatant Transfer  and blanks into HTS plates
Shake \L add 200uL T
centrifuge water to HTS
N plate. Chemometrics
Discard & extract selection Blank Media
add acetone supernatant
add DMSO HPLC SPE-extracts
Shake analysis +
centrifuge
SPE-extracts
>
Transfer
supernatant to
| new tube

e W
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WP2 — Extracts and Fractions (n=14,962; 83% of total)

DTU, 266 IBP-CNR, 84

USC, 86
sz 108 WHU, 200
UCC, 460
20 PHARMASEA 3
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WP2/3 Data Management

%PTZ-induced a
o

Chemistry Bioassay - r
Product
_,_'T'.
;L _ COMPOUND
B &
G i
SITE |=—| ORGANISM |=—| BIOMASS |—| CHEMISTRY |— ACTIVITY
SOURCE ‘ 1583388023088 . e I
H ——
OpenNAPIS™
Functlﬂnal DESigI"I White Point Systems, Inc.
2000525
PHARMASEA
*
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WP3 PharmaSea Anti-infective assays

) \ _ 0.002% 4
Incubation ,
18-20 h 372C Incubation
MEVAVRE o RATECAN B 2 h 37°C
Anti-TB
TO absorbance nti-T8) TF absorbance Sy
612 nm 612 nm . =
S ' =
- = =

Resazurin

[ NADH/H*
NAD*/H,0

=

—— ——— e —

k' VICTOR

Fluorescence

———— e et e Rt
e W ——— e we e

..

Data analysis 570 nm excitation/600 nm
emission

Screener Program

' : ' HIT SELECTION
Active extracts Non active extracts I
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WP3 — Anti-infective Screening Events (n = 87,356)

M A.baumanni

B M.tuberculosis
m A.fumigatus

u C.albicans

M E.coli

m MRSA

I P.aeruginosa

- PHARMASEA 3
* *x



WP3 PharmaSea Anti-Infective Assay Results

Over 15,000 Extracts and fractions tested

Antibacterial
v'Staphylococcus aureus MRSA (3.29 % Active)
v'Acinetobacter baumannii (0.67 % Active)
v'Escherichia coli (0.98 % Active)
v'Pseudomonas aeruginosa (0.48 % Active)

Antifungal

v'Candida albicans (3.73 % Active)
v'Aspergillus fumigatus (5.92 % Active)

Anti-TB
v'Mycobacterium tuberculosis H37Ra (3.86 % active)

” PHARMASEA %
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WP 3 — Other Screening Events (n = 24,538)

M Neuroactive (PTZ-assay)
® Anti-inflammatory (IL-1b)
W Toxicity

~ Neuroactive (PMR-assay)

® Anti-inflammatory (TNFa)
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* *x




WP4 CNS Assay Cascade

43 anticonvulsant
hits (44.3%)

* Primary Screen: Photomotor response assay: neuroactive hits

e Secondary Screens 1/2: Epilepsy seizure model: anticonvulsant hits

e Toxicity: Maximum Tolerated Concentration (MTC) analysis

26

2009
marine
extracts
|
| | |
332 (16'5.%) 109 toxic 1568
neuroactive _ ‘
hits (5.4%) inactive
|
1 | ]
97 anticonvulsant 71 toxic . .
hits (29.2%) (21.4%) 164 inactive
|
| ]
1 toxic _ _
53 inactive
(1%)
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WP3 CNS Activity Traced to Active Principle

NAPIS®

Search: OSAR [ Parameters ” Results I

Results
{57 Group @Excel & Mapv (@ Chartr i3] Selectivity

chemistry_id assay_category assay_name activity units assay_qual_result concentration concentration_units
SKOMT NEUROACTIVE PTZ-ASSAY 1448 % SEIZURE ACTIVITY | 33 UGML
SKOMT NEUROACTIVE PTZ-ASSAY 13841 % SEIZURE ACTIVITY | 1 UGML
SKO11T NEUROACTIVE PTZ-ASSAY 104.7 % SEIZURE ACTIVITY | 100 UGML
SKODD NEUROACTIVE PTZ-ASSAY 7297 % SEIZURE ACTIVITY | 11 UGML
SKODD NEUROACTIVE PTZ-ASSAY 3.279 % SEIZURE ACTIVITY A 33 UGML
SKODD NEUROACTIVE PTZ-ASSAY 0.03664 % SEIZURE ACTIVITY A 100 UGML
N lized ' " | =6 di ' o
ormalized motion 5 interval = IMmensions, 125+ 1 .
(%]
. . [0} *hk
not compatible with NAPIS 5 100 e !
N lized ion 30" i | =1 di ' 3
ormalized motion Interval = Imension, o
S -
: 125+ 3
compatible -z 5 _|
= 1001 — VHC £
S - 100 udﬂnl X9
@ 754 -%- 50 pg/rgl X011

E~ {er |) -¢- 25 g/l Xy EREL
\\***

rva

0

> A: p<0.05 (5’ int
> I: p>0.05 (5’ int

%1 Z-i

Q-5 5:-10__10-15 15-20 20-25 25-30

27 time (min)




WP3/4/5 ldentification of the Anticonvulsant Hit
X0127A-1-04

* University of Tromsg
* isolation of the marine microorganism
 fermentation and extraction
* pre-fractionation of the extract for bioactivity analysis

« KU Leuven
 neuroactive and anticonvulsant screening
* toxicity analysis
 confirmation of anticonvulsant activity in three independent experiments

* University of Aberdeen

* Purification step
150 e Structure determination
> - PTZ
> 1259 — VHC
8 1004 —— 200 pg/ml X0127A-
D -¥- 100 pg/ml X0127A-
S 75 -~ 50 pg/ml X0127A-1 ﬂ
S b»
N
E 254 __."!‘;./\'\_. Ej:\;: i”\j iﬂij : ik ; ‘/‘F\’ﬁ\.\._._f_ ﬁ 255
0 —_— P L
0-5 5-10 10-15 15-20 20-25 25-30

time (min) =
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WP3/4/5 Function-based purification of X0127A-1-04

« SealifePharma
* scale-up of X0127A-1-04

* University of Aberdeen

* purification of final scale-up SPE100%
* identification of one pure compound (novel small molecule)
* purification of the peptides is ongoing

e KU Leuven 160+

o _ > 140- = PTZ
e activity analysis s — VHC
. g 12 — 200 pg/mi H1

* challenge: small molecule 3 100+ - 100 pg/mi H1
has anticonvulsant effect, but ER #- 50 pg/ml H1

: . £ 607 -e- 25 pg/ml H1
efficacy is lower than N 4o

o

X0127A-1-04 8 207
« analysis of the peptides will 05 510 10-15 15-20 20-25 25-30
be initiated time (min)

* next level analysis of anticonvulsant activity
* investigate effect of active pure compound(s) also on other seizure markers than

seizure behaviour L
PHARMASEA =
* *
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WP4 — Chemistry Tools and New Chemistry

TR R YR

Better chemical informatics
* Find known compounds &
reduces wasted effort

e Pinpoints new compounds »

Better drug candidates
With new intellectual property

e Automated processing of
large volume of data

__ Compound | Kd (uM) | % inhibition _
6.8 L
5.1 2

e N
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* *




WP4 New dereplication tools by developing ACD/Labs software
tools

Spectrus MS
DB Fragmentor
//7
I /,’/
| e
\ 4 d
Raw Data Spe'ctrulsi.Processor |
LCMS. NMR. UV. IR lintelliXtract, €-=-=-=-> Chromgemus
' S IntelliTarget, etc.
A V\
| N
S
N
S
\&
Structure
Elucidator
31 PHARMASEA

*'k



Dereplication — Is your material known or new?

Options:
1.) Targeted dereplication — search all members of a database against your

LC-MS data.
2.) Untargeted dereplication — search all peaks in your LC-MS in a

comprehensive database

o
HN™ 77 F NH
L NH N=/
HO
IBIR-74 J -
| P
P— = 5
/\/éN N/
L2 od NN
(0] N
N -7 )
S\ ’ HJ\ . Il—le).,) ~
} /
f'r/ N ©
Aspergillicin A Fellutanine C
B L . [ [ e s s B L L S By IR e
1 2 3 L 4 5 6 7 8 9 Time [min]

PHARMASEA
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Untargeted Dereplication — Analysis of blank

File Edit View Process Analysis Tools Database Options
&g WA G QTR W,
Organizer... ApplylX  MatrixAppend
L oz =10267

L mpz=10707
¥ s
“] Mass Spectrum (ESI+)
[

- O blank6_140324060258_2
ESkn

PharmaSea

LC/U

v.

’_—__—___ﬂ__/L_

N

Windows ACD/Labs

RS

Z

Help

Ve \\

-

Ll
Ewmm

=

04/09/2015 07:02
04/09/2015 07:02

Text Docume

Text Docume

j MatrixDB.txt - Notepad

-

File Edit

Format View Help

28,334.
29,342,
30,342.
31.368.
32.541.
33.585.
34,613.
35,614.
36.614.
37.623.
38.629.
39.660.
40,707.
41,731.
42731,
43,745,
44,761,
45,789.
46,789.
47811.
48.819.
49,833,
50.877.
51,877.
52,907.
53.907.
54.937.
55.1223

117185000000006,15.
219604000000004,16.
219380000000001,13.
116639000000021,16.
420427000000018,15.
444398999999976,15.
477299000000016,17.

487803
325418
832167
474085
748805
696303
686592

47380499999997,16. 966087

479096999999911,16.
532065999999986,23

473590999999942,16.
485322999999994,15.
484318999999914,15.
539079000000015,16.
538784999999962,16.
555765999999949,17.

150919
042286
063757
098165
379588
995090
238253
518999

54976099999999,15. 591969
584876000000008,17.462997
581905000000006,18.111120
517336999999998,8. 352756
593155999999908,16.907919
60496999999998,17.409586
636251000000016,17. 380585
636122,17.773754
642542999999932,16. 325418
642001999999934,15.928185
657149000000004,15.953758
.5239039999999,1. 682497

a4 4%

T LARAR AR R T LAARAR AL T
12.0 125 13.0 13.5

T
miz| 4

BLANKE_140324060258_2 EXTRACTED_SCAN_15.70_483 MASS 15696 -

16.0

16.5

17.0

T
175

18.0

18.5

T T
19.0

19.5

20.0

205

T
210

T
215
m

T
220

AR RARAE LARLS RaAnS
225 23.0

T T
235

T
24.0

T T T T
Retention Time

T
(min)

b

[min|scans Detector Lag: 0 =

Lk SHE MRLL AR-I9 L- F

Open Peak Detection Interpret Analysis Database Report  ChemSketch

07:04

04/09/2015

PHARMASEA

33
*‘k



Untargeted Dereplication — Blank and Medium Removed

=] ACD/Spectrus - C:\Users\cheb
File Edit View Process Analysis Tools Database Options Windows ACD/Labs Help

P [ ﬁ?@t&&ﬁvéﬁ?.vu; t&-
Organizer... ApplylX  MatrixAppend  PharmaSea
=¥ Tac -
o TAc F
e Tics

=¥ TIC ESH)
H =] Exracted lon Chromatograms (Filtered)

H CRBE5_2 -~ el

Bdkn — =
| CRBES.RAW_04_09_201572228969.1xt - Notepad = g

File Edit Format View Help
4__——-4—————~——~4444——““’pL"\"_4] index,Notation,Adjusted PTM,PTM,RT R
1, [M+NalAU+AU, 517. 719250999999986, 540. 709021 , 6. 974689
2, [M+H1AU+AU, 420.119610000000023 ,430.127430,7. 183864
B{|3) [M+H]AU+AU, 518.609373999999921,519. 707194 7. 392303
4, [M+HTAU+AU, 350.127931000000046, 351.135751,7. 616608
5. [M+H]AU+AU, 566.152091999999927 ,567.160812,7.924952
6, [M+HIAU+AU,1166. 57286099999988 1167 . 580681 ,8. 040109
7, [MHHIAU+AU,1165. 56380599999989,1166. 571626, 8.182941
\ 8, [M+H]AU+AU,1025. 8095599999985 ,1026. 488776, 8. 212109
| 9, [M+H]AU+AU, 1180, 58088999999995,1181 . 588710, 8. 501942
\ [\ /| |10, DeIAU+AG 1025 4808510000003, 1026. 488671, 9. 443673
/ |]]12] [M+H]AU+AU L1025 . 48067199999991 ,1026. 488492, 9. 782950
12, [M+H]AU+AU, 566.157320999999911 , 567.165141,10. 230775
f 11)73 {“” 13 [M+H]AU+AU,1323.73115200000007 ,1324.738972,11.975775
/ O PR 14, [M+H]AU+AU,1323.73136299999987 1324739183 ,12.190777
- ) T 15, [M+H]AU+AU, 204. 218504990999993 . 205 . 226325,13. 079168
T - 16, [M+H]AU+AU, 375.18614500000001,376.193965,15.599327
17, [M+H]AU+AU, 560. 481723999999086 , 561. 489544 ,15. 645161
18, [M+H]AU+AU, 278. 224378000000002, 279. 232198 ,16. 213194
19, [M+H]AU+AU, 319. 219107000000008 , 320. 226927 ,16. 881327
20, [M+HTAU+AU | 339, 276443000000029 , 340. 284263 ,17. 212328
21, [M+HTAU+AU , 250. 229015000000004 , 251 . 236835,18. 427275

LC/U

I+ .
— i
T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
1 2 3 4 5 6 T 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 Retention Time (min)
T
miz|| 4 1 b

scans Detector Lag: 0 =

CRBES5_2_EXTRACTED_SCAN_11.73_360 MASS 11.733 -

L O MALL %39 D 3

Open Peak Detection Interpret Analysis Database Report  ChemSketch

07:26
04/09/2015
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Untargeted Dereplication — Data Processing
YRR SRR i OISV, o CIIIRRGETT  ee—— e e

File Edit View Process Apalysis Tools Database Options Windows ACD/Labs Help

S8 9 'FEaaq o TeEB W e e )@
Organizer... ApplylX  MatrixAppend  PharmaSea

Table of Mass Chromatograms (Filtered)

Base ITA CODA  Compare MC Slice
No. miz “rea (counts) Peak Top Mass ViR (min)  VHeight (counts)  Base Peak Mass Component  VNotation -
72 570.300 43056140 570.370 21.482 16566073 570.370 86 [M+H]*
73 541.300 55925800 541.334 19.921 21623826 541.334 65 [M+H]*
74 627.300 61324568 627.370 18.760 23447632 627.370 60 [M+Na]*
75 769.300 63100728 769.586 21.223 26333110 385.295 81 [M+H]*
76 553.300 83019368 553.335 20.240 23617738 385.297 67 [M+H]*
77 677.300 99458752 677.414 20.344 20298984 385.297 69 [M+H]*
78 385.300 101637360 385.297 21.287 38686328 385.297 82 [M+H]*
79 273.300 118490456 273185 17.863 51957392 273185 52 [M+H]*
80 791.300 186061520 791.565 21.223 57459540 385.295 81 [M+Ma]*™
27.98 29.66
3\ OV DO
i i
Al I . ,i N _,'
L L L L L L R R R L R R I N N I L R L L L R N L L L R I R K LRSS LR RSN ARL ALY AR AR RALALLARRY RAALAR
0 1 2 3 4 b ] 7 i E] 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 Retention Time (min)
BTN1-C6_1_EXTRACTED_SCAN_27.98_435 MASS 27.984 - |min|scans Detector Lag: 0 =
g / KoITA - = .
- LB 2o ML -3 L
Open Peak Detection Interpret Analysis Database Report  ChemSketch
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Untargeted Dereplication
Blank, Medium & PharmaSea DB Excluded

il ACD/Spectrus - E\ioji-20 aSea\R 3 :
File Edit View Process Apalysis Tools Database Options Windows ACD/Labs Help

& A Q2 T ER
Organizer... ApplylX  MatrixAppend PharmaSea
=¥l _Tic- 2
memicenr - i
A B C D E F G i Lo
51 ,[M+H 1AU+AU 1229.739224 1230.74704 20.447638 20.40
52 ,[M+H 1AU+Au 1077.719952 1078.72777 20.511637
53 ,[M+H 1AU+AU 1082.672585 1083.6804 20.576147 533-368
54 [M+N alru+n 1096.691014 1119.680784 20.7
55 ,[M+H 1AU+Au 1096.685565 1097.69 20.705
56_J[M+H JAU+AY 815.099047 817.006867 20.963312
51 ,[IM+N alru+n 532.359913 555.35 21.028805
54 [2M+ H]AU+A 532.361041 1065.729902 21.028805 T d
59 ,[M+H 1AU+Au 532.360785 533.368605 21.028805 k
60 ,[M+N alru+n 812.585497 835.58 21.094305
61 ,[M+H 1AU+Mu 924.613197 925.621017 21.158804
62 ,[M+H 1AU+Au 1116.743912 1117.75173 21.481642
63 ,[M+H 1AU+AU 561.389131 562.396951 21.538303
64 ,[M+H 1AU+Au 575.40078 576.4086 21.777138
65 ,[M+H 1AU+Au 420.284648 421.292468 23.528471
66 ,[M+H 1AU+Mu 631.375135 632.382955 23.72297
67 ,[2M+ H]AU+A 608.390143 1,217.79 23.786804
68 ,[M+H 1AU+AU 608.389114 609.396934 23.786804
69 ,[M+H 1AU+Au 596.389832 597.397652 24.363974
70 ,[M+H 1AU+Au 443.339958 444347778 24.558472
71 ,[2M+ H]AU+A 440.3499415 881.707703 24.62397 AR
m 72 [M+N alru+n 440.350118 463.34 24.62397

23 24 25 26 27 28 Retention Time (min)

£ BIN1-C6.RAW_30_08_2015151944762 /7 e b =

L gLk 07 MRLL 499 T 3 -

Open Peak Detection Interpret Analysis Database Report  Chemsketch
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Untargeted Dereplication - Data Processing by IntelliXtract
Discover Unknowns

ACD/Spectrus_ - E:\,Iiojl—2013—2015\PEmaSea\Res rch\Da a\LCMS\Pie‘Im}E!!l—CG 1 _targe
File Edit View Process Anpalysis Tools Database Options Windows ACD/Labs Help

gl 9 WEEa aTrEB .

Organizer... ApplylX  MatrixAppend  PharmaSea

Y] 1R=16.78 min =
-n "'geﬂiSt'esp L % =)

Table of Mass Chromatograms (Filtered) @ aarn
Base ITA CODA  Compare MC Slice -

No. miz 4 Area (counts) Peak Top Mass VtR (min) ‘/Height (counts) “Motation
10 385.300 109393168 385.297 21.287 38505916 [M+H]*
1 402.300 22573370 402.324 21.287 7525017 [M+H+NH,] |
12 407.300 2236887 407.334 19.866 1150351 [M+H]* ‘il
13 419.300 2436179 419.301 15.099 897427 [M+H]*
14 423.300 6975426 423252 21.287 2717724 [M+K]*
15 429.300 6677834 429319 19 866 2916232 [M+MNa]*
16 430.300 1892802 430390 19.476 853841 [M+H]*
17 466.300 1623824 466.264 11.728 305708 [M+H]*

4 18 483.300 5688402 483.287 7.27 1899502 [M+H]*
19 485.300 1653043 485337 24624 500745 [M+H]*
20 501.300 6125804 501.257 7.852 3124248 MeH] |
21 533.300 1687129 533.369 21.029 863811 | [M+H]
22 535.300 3860142 535249 6.102 19205738 [M+H]*
23 541.300 55925800 541.334 19.921 21623826 [M+H]* 1
24 547.300 17087430 547 349 17.982 7981915 [M+H]*
25 545.300 65455200 545.380 20.641 11247687 [M+H]* ‘ | \
26 549.300 4224394 549 384 21.029 1322404 [M+H]* I
27 553.300 83019368 553.335 20.240 23617738 [M+H]* |1 A
25 562.300 31953250 562.397 21.538 156134822 [M+H]* |
an £ed ann ANTTONAD £ed 2TA 47 A9T Aenaann TRALHT+ T ./\

7 g 9 10 11 12 13 14 15 1IEI1|7|1|8|1|9‘2IUI2‘1|2|2|2|3‘Rétemluanlme(r‘nln)
: m ,
BTN1-C6_1_EXTRACTED_SCAN_21.03_327 MASS 21.023 - Mmi: 194.1307 Da [min|scans Detector Lag: 0 =

o ITA e .
- LB B lidd, -39 L 8-
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Targeted Dereplication
Calculation of tR by ACD/Labs ChromGenius

] ACD/ChromGenius Bz e Windov Alberts-Cambridge )015\jigji chromgen lat

Database View Method Record Structure Search Lists Plates Options ACD/Labs Help
ef B [Or] @ 14 44 PP DI b, 9 | [All Methods v B (A G #
Tile Tahle Elates Screen Form 1

Table of Peaks Method Parameters -
Mo. 1D Name tR /7 tReale, Differ. tR = Method Mame: ABDN1 =

Mobile Phase A: H20; 0.03 M Formic Acid (pH 2)
Mobile Phase B: Acetonitrile; 0.03 M Formic Acid (pH 2)
Gradient: 100-0A 0-100B (20 min); 0-0A 100-1008B (5 min)
Flow Rate: 0.4 ml/min

t0: 0.4 min at Flow Rate: 0.4 ml/min

Plate Number: 10000 Graph x
Instrumental Name: Orbitrap Discovery E Retention time, min '
.
Column Mame: Agilent poroshell 120 EC-C18 25 ]
Diameter: 21 cm .
| enath: 100 em 3 20 o -
LogD E |[
LogP E
ETDg Formula: Cy5H150g =
WE FW:326.2986 g 15
E
MY N 326.0996 3 E
bt &
wa M 327.1074 & 10 3
MO [M-HJ- 325.0929 E
s <Double-click to enter new data item> 5 4
.
E A
n -
T T T T T T T T T T T T T
0 5 10 15 20 25
Calculated
| 304 |MAE=15328 |RMSE=23076 []ShowBad Paints
| a17pts. |R72-- |- - [¥] Colared Paints
| All Methods Mixed
ID: 7 ATM417 B:417 02/06/2015 09:24:17 Single DB HPLC

1-ChemSketch 2-Results 3-History 4-Frocessor 5-CGDatabase
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Targeted Approach (HREIMS & tR)
Data processing by IntelliXtract

@ ACD/Spectrus - E:\JTcjT—2013—2015\Phama§a\Resea.rd1\Data\LCMS\Pievo\Bml—C6717targetlist.espt L™
File Edit View Process Analysis Tools Database Options Windows ACD/Labs Help
ZElg - Fa g a =i

L@
Orgaf % IntelliXtract Options
Taﬁl I Reference Mass Formula Mass Delta Structure lon Mode Label Mode tR (Min) tR Window o
? Modifications i o
) ) 5548 362.079 C21H1406 0 Auto Resomycin C Ref 16.4 4.0
| Processing Options
4 ad
- 5549 8113415 C42H53N0O15 0 P Auto Rhadirubin-G Ref 1.2 4.0
4 F 4 E—
. —U & (min)
) [
ey,
|| oF =
No. 5550 410.1002 C22H1808 0 Auto S-2617 Ref 9.34 40 -
i =
5551 708.2522 C36H45BrN406 0 - 'j" ) %\ Auto Jasplakinolide Ref 13.2 4.0
e ‘:I/L
3 =
i I Load... ] I Sawve.. ] I Impaont... Add ] I Delete ] I Clear ]
|:| Use Label Descriptor Only
4 || overwrite Manually Created Labels
|:| Crverwrite Autoratically Created Labels il
BTN = -
I Apply ] l Compare [x ] I Lahel ] I LClose ] I ? Help |
e —— s e e o —

16:33
30/08/2015
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Targeted Dereplication
Find Matches

ACD/S%E:\J amasea = 3 =tro\BTN1-C6_1_targetlist.es|

Eile Edit View Process Analysis Tools Database Options Windows ACD/Labs Help

SE 9 Waq a FrerR o sl @
Organizer ApplylX  MatrixAppend  PharmaSea
¥ tR=16.78 min -
| Table of Mass Chromatograms (Flltered)_ 3 . |
Base MA [ IX | CODA  Compare MC Slice - a4
Mo. miz /7 Area (counts) Peak Top Mass  'VtR (min)  ‘/Height (counts) VMNotation _
81 1169.300 920086 1169.641 18.112 427696 [2M+H]*
82 1174.300 1922386 1173.823 23.787 905409 [M+H]*
83 1186.300 880807 1186.594 18177 348205 [M+H]
84 1191.300 26862852 1190.852 23.767 1287528 [M+H+NH,] m
85 1354.300 7222414 1353.819 20.396 2549233 [2M+H]* = o oo A ,}\
86 1505.300 568532 1604.838 8.046 230145 [2M+H]* I‘IISI‘”IH”1IT””I”H1|8””IHIIIH”IHHIH”II”III”IIIHIIIHI“HI2‘3II”“Ills\ét:ar;t;olnl'lllr%:al(rl‘ﬂlln‘}
87 1876.300 2214634 1876.690 20512 963517 [M+H]* m b

el
Mo tR({min) Mass{Ao) [M+H]+ M+ M- MF Structure MName MS Match =~ _ -
= cn; =i
2 16.463 256183 257190 256.182 256.183 C1BH240 /@J/\S\ Bakuchiol
I
C,H,;N,0 @ m
3 5518 210137 211144 210138 210137 19454, i (3R.7TaR)-Cyclofleucy
HyC |
o
o
B

CHy o
4 5.518 210.137 211.184 210.136 210.137 C,,HgNO, )\ Gancidin W
p N
HC i

BTN1-C6_1_TARGETLIST_EXTRACTED SCAN_545 85 MASS 5454 - Mmi: 194.1307 Da

S LE B R AL Y D @

Open Peak Detection Interpret Analysis Database Report  ChemSketch

min|scans Detector Lag: 0 =

I
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Dereplication by NMR
<4 ACD/Spectius - ENioji-2013-2015\PhamaSea\ACDLabs:PharmaSea Clcultion Projecs\Teresa\ FOM2p3\Teresa-FDM2P3 g L = o

File Edit View Process Analysis Spectral Data Structure Elucidation AutoMCD  Structure Tools Series Lists Database Options Windows ACD/Labs Help
= B a B 1w User MCD | Mol | PM FomP 3132 Tods = Bl AlEIRC
Organizer...
Teresa-FDM2P3: HSQC @ Teresa-FDM2P3: HMBC | ~ 4 b I AutoMCD - = | SILETES UE
_ 2(03) Olzpoay , Olagoay Ula@os O~
FDm2p3_HSQC_CD30D_04Dec12 fid.esp I §| A a B ] A E
. ) J.. I | . o] % “{;ﬁ’é %
E N — -
15,2285 0921874 | o
= 403 6034 3 ¥ ong | 8a(13C) 1.87 |da(13C) 1.88 |da(13C) 1.51 | da(13C) 1.87 |d,(13C): 187
428 6419 TRIRTE: ¥ wee Ney(13cy 175 [o(3Cy 177 |d(13C) 184 | o(P3Cy 175 |d(1PC) 178
= — P e — - 50 o © wc| |4 (130): 0.0 |13y 0.0 |dpy(13C) 0.0 |13y 0.0 |dgy(13C): 0.0
72312183, 3465524 L 3 ol leoey Olreony  Olsgpsy DOlegos) DOfogoig O
78712773 279, 74.46 F100 o ° ol & 2 & %
3 o e : % %
770, 132.80 . E150 ¢ ES
3 “ a0y 1.87 | da(M3C): 1.87 |da("30): 1.87 | da1C): 1.87 | dy("C) 187
E H =% (1) 178 [d("3c) 178 [d(13c) 175 |d(13c)y 175 |43y 175
F-200
F a oy F el [an(3eyr 00 |dy(Bey 00 |dy(™3c) 00 |dyt3c) 00 |dy3c)y 00
E H H ¥
SN S S 1 A 11 ot * 111 o1y Bz pa2) O3 a3y B4 gpag) D)5 goisy O
8 6 4 2 0 2 624 388685 C35HAE2NAOB C(‘I1),CH[S),CHZ(‘I),CH}(‘IU),CHn(d.) s & @ . & &
# Label F2(ppm)  Fi{ppm) F2 Labels il Mm o gn @& e » a % % % 7 %‘
1 2 v 7867 127.727 | H27 (7.867) |2 Th B S
2 3 |~ 7702 | 132804  H26(7.702) e Best Structure da(13C) 187 | dy(T3C) 187 | da(13C) 167 | da(13C) 187 |da(15C) 187
34 v 720 | 121832 | H25(7.230) m}fC" o3y 175 |a**c) 175 ay("3C) 175 |a(*Pc) 175 |40y 1.78
4 5 v 21 7461 H1E@2792) e dn(C): 0.0 [dy(™c) 0.0 [dy(™c) 0.0 |dy(3e) 0.0 |dy(*3Cr 0.0
5 6 v 5.229 67.148 H 24 (5.229) 16 (1D:16) |17 (o:17) U|418 (p18y Uf19(p19) L2020y U
standard 13C (merged) 6 T |~ 4.282 64.194 H 23 (4.282) o :—i‘i d"‘ 4«’57? %1; B
2| =20 NMR.(3) 708 v 3461 55.239 H21(3461) 3 ‘% % % % %
fa COST1H1H 28 9 |v 3461 50.344 H 20 (3.461) §
I e S SCH S 9 10 v 301 50344 | HA9(3.0M) ~ = da(13C): 1.87 [ da(13C): 1.87 [ da("3C): 187 | da(13C): 1.87 [a5(3C) 187
5 HMBCTICH o 2 d4("3c) 1.75 | d("3c) 178 [a(13c) 1.75 [d("3c) 175 | d("3c) 1.75
= 5« | » E I(H}- - |(13}- - i 13}- - \(13)- - i 13}- -
2 & HSQC 13C-1H - 27(27) peaks & 624388685 ID: 1 A- 1/131 B: 131 9 B4 44 pb pI |[InC7Cr00 Jdy("C) 0.0 dy(*C) 0.0 Jey(TC)- 0.0 Jdyy(*C 0.0 |

F1 HZ pts

FDm2p3_HSQC_CD30D_04Dec12 fid esp PEAK PICKING Peaks: 27 Grid (H: 34, V: 26) F,=%ppm F,=25312 ppm

W i sgip e b f o500 B

&5 =y
Process Peak Detection Interpret

A - R

Database

CTHIN —c—c GEN SORT
- CBH_F": 3

Elucidation

"

Report  ChemSketch
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WP4 Some of the Chemical Diversity Isolated to Date
Several selected for scale up and further work
5, S RO g

HN"N0
~n OWO
o R g
S I WP Y L
%o S N OH JQ/N\Q/\O/ . o o
N Nm):} H HoN N steffimycin B
antibiotic SF 1902A1 (R = CyHs) Family 11
antibiotic SF 1902A2 (R = H) o o
Family 4
actinomycin D (R = H)

actinomycin C2 (R = CHg)

resistomycin
Family 12

Mer-N 5075A
Family 1
viridogrisein
Family 3
Family 5
HO
HO
e E; 2
o o
o
Onn. OH l\mNH NJ/
H H
H\ OH o~ =0
blastmycin lysolipin X ;
Family 21 Family 22 H
griseoviridin
Family 23

elalophylln (aka salbomycin)
ly 7

protylonolide
Family

Family 6

H
OCH;

mitomycin K
Family 25

phomasetin
Family 26

rosamicin R= CHO)
juvenimicin (R = H, stereoisomer)

rifamycin S

Family 24

Family 8

oligomycin A (R*= H, R? = H)
oligomycin B (R, R? ==0)
Family 9

ilicicolin H
Family 28
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bafilomycin B,

hygrolidin
Family 10
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WP1-4 Assembling the Marine Biodiscovery Pipeline

: Stelletta
" * normani
Lo (1,300m)

. Lissodendoryx
diversichela
(1,300m)

Inflatella
pellicula
(2,900m)

Discovery of new genes

giving new products Fermentation under
different conditions

W Bacteria;other phyla
W SAR406; AB16
DSBR1093; EC214

W gammaproteobacteria; other

@ gammaproteobacteria; Pseudomonadales
B gammaproteobacteria; Oceanospirillales

B gammaproteobacteria; Alteromonadales

D deltaproteobacteria

Dalphaproteobacteria

B Poribacteria

B Planctomycetes

Gene expression Genome

analysis Ysequencing

Isolation
of bacteria
PC LD IP k

Bacterial diversity in sponges ——

W PAUC34f

W Nitrospirae; Nitrospira

B Gemmatimonadetes;

O Chloroflexi
B Bacteroidetes
B Actinobacteria

B Acidobacteria

B Unclassified Bacteria
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Communication and dissemination

PHARMAS'EA -
‘k

Posters,
Flyers,
Brochures
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WP7 Communication and dissemination: Radio and news articles

BBC: Drugs in dirt — Scientists appeal for help

Druga in i Scientinta mppea enet LIS SCiENtiSES are asking the public to join them in their quest to mine the

- Earth's soil for compounds that could be turned into vital new drugs...
i 4 » (read)

Copyright: http://www.bbc.com
20.01.2015

CNN: Arctic waters could hold secret to creating life-saving

It is early afternoon on board the "Helmer Hanssen,” and the Arctic sun is
already starting to set. Near the back of the ship, two people dressed in
orange rain slickers are anxiously waiting... » (watch)

Copyright: http://edition.cnn.com

Reuters: Extreme medicine - The search for new antibiotics

Marcel Jaspars, a professor of organic chemistry at Britain's University of
Aberdeen, is leading a dive deep into the unknown to search for bacteria that
have, gquite literally, never before seen the light of day.... » [(read)

Copyright: www.reuters.com
17.08.2014

New Scientist: "Antibiotic abyss - the extreme quest for
new medicines"”

This is a preview of the full aric
- R As antibiotic resistance increases, audacious expeditions are taking the guest
Sz Copyright: www.newscientist.com tq the ocean depths, and not a moment too soon...

» (read)

Copyright: www.newscientist.com

-

= e BBC Radio 4 Shared Planet: Medicinal Planet

=0 Shared

Radio interview with PharmaSea's Project Leader Marcel Jaspars (Duration:
28 minutes)

In recent years some conventional medicines such as antibiotics have become
less effective in treating diseases and infections. With an increasing human
population worldwide, the need to discover new medicines for the benefit of
human health will... listen.

Welt Online: Neue Antibiotika schlummern in der Tiefsee

Antibiotika-Resistenzen breiten sich zunehmend aus. Um neue Wirkstoffe
gegen die Superbakterien zu finden, starten Wissenschaftler jetzt eine
Expedition zu den tiefsten Stellen der Tiefsee. ...» read

Copyright: Welt Online
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WP7 Communication and dissemination: TV shows

“Vital Signs” on CNN

DR. SANJAY GUPTA

CNN Chief Medical Correspondent

" PHARMASEA %
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WP7 Communication and dissemination: TV shows

“The cure” on Al Jazeera

ROBERT A JOHANSEN

MARINE BIWHST
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WP7 Communication and dissemination

PharmaSea was awarded at the CommNet Impact Awards in Brussels,
Belgium on December 3rd, 2014 in the category "Engaging Citizens". The
CommNet awards honour projects working across the bioeconomy, that have
demonstrated excellence in communicating to European citizens, policy-

makers, industry or young people.

PHARMASEA
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Exploring the hiddeﬁj te

Novel bioactive compounds
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PharmaSea Progress to Date

PHARMASEA;:

From existing

- partner collections >110,000 screening events > 700 active dereplicated extracts
Mlcroorgamsms Extracts Molecular Leads Scale Up 2
L —) L —D Drug Leads
C;‘“(\ Screenmg Screening Screening
'\ 55% ! !
.‘!"it New samples from Mlcroblal Library Extract Library Molecular Families
/ cold/hot/deep habitats
-/
©® A
At 30 Months: 13,689 >14,000 >80 1

Up to —6,000 metres
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Conclusions

e PharmaSea will make marine biodiscovery more
attractive for industry to adopt.

 PharmaSea is widening the bottlenecks
— High quality biodiversity
— Streamlined biodiscovery pipeline
— New chemistry with new activity

 PharmaSea will provide mechanisms to transfer findings
to end users whilst acknowledging:
— Need for legal certainty over marine biodiversity collection.
— Regulatory stress on companies.
— Lack of risk taking by companies due to shareholder pressure.

PHARMASEA
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http://pharma-sea.eu/

_ _ B . g«“s%
KATHOLIEKE UNIVERSITEIT UNIVERSITY m‘{,ﬁ
LEUVEN %orABERDEEN SEELL'&EMA@ ;'L; %&gé‘él
%

@wm_w BIOCOM AG : & @(I_(HE}(_OA

. % e S
=% i 3 .' -
1

Institute for cell

IIIII

tek ACD/Labs enzymes and strains

W 2 o RSClizintse  ( IUCN

“The research leading to these results has received funding
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