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relative number of
Bioactivity per phylum cytotoxicity extracts tested:
Porifera NI 1,041
Bryozoa I 56
Cnidaria [ 395
Echinodermata [N 154
Chordata [N 263
Mollusca [INNENEGN 162
Crustacea [l 40
Deutctiond Rhodophyta [N 179
SOREeTEE Chlorophyta [ 83
Phaeophyta [ 100
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Leucine aminopeptidase:
Target enzyme for
immunostimulants
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Bioprospecting:
Sponges:
Microorganisms

(Potential) symbiotic [gram-negative]
bacteria, colonizing the marine sponge
Halichondria panicea.
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Selected bioactive compounds, or
targets, from sponges
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Evolution
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outside-in signaling: SELECTIVE GENE EXPRESSION
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Folding of pinacoderm and
choanoderm

EGF

Wnt/ Frizzled

Forkhead
homeodomain protein

cell-matrix adhesion: TISSUE / SKELETON FORMATION
cell proliferation and differentiation: GROWTH

soluble factors: MORPHOGENS

secreted molecules: AXIS FORMATION

Miiller (2006) The stem cell concept in 8 traits.
Biol 17: 481

_ transcription factors: AXIS FORMATION
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Natural selection and optimization
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Evochemistry
[200 secondary metabolites]

natural constraints and selection:

proof of concept

target finding

phase Il
Bundeprrsstaniam phase lll
$|-,.nm|
o [Frrer
~1: registration >> 1: registration




ERSITATSME 01

MAF-E_MICPRO

R Effector
Activation phase phase
bacteria  _ .
sue somd g o 2
e W0 1 3 days
e e i - PPG + PPG
Toata psmsomoemes i)
suze sumo 200
D e (Thr, /y 4444444444444 Thr, IF o] N
s IR T8 R
Aee Goocr s nmderictnts o
e waceRo e
My sirz_sosoo QONVILRDPLDGELFTA msm.é 5 56
. HERETSE R
Are Grocy.
oSy $GS-3_DROME
1 966 AFr_GEOCY
966 —————————— MAF-D_MICPRO
1000 MAF-B_MICPRO
1000
45 MAF-C_MICPRO

Bioprospecting: Innate immune response in o Bioprospecting: | KiIIing of pathogens | -‘; v
Molecular basis sponges: Toll pathway e Sponges o
(bacteria: gram neg e Ge®

Membrane attack
complex, lysis

Deutschiand
Lond dev ldesn
CLTCLITE

F UNIVERSTATSmMedizin.

e Ge

Tethya hemolysin streptolysin O

e

4

Bioprospecting: Inducible ASABF-type antimicrobial peptide Bioprospecting: Inducible ASABF-type
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Microbicidal and hemolytic activity
in vitro and toxic effect on
molluscs in vivo.




Bioprospecting: Formation of retinoids/retinoic _’J“ N Retinoid: Main steps of the retinoic acid formation
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Genetic hierarchy:
enzymatic machinery for
soft matter formation

Genetic hierarchy:
Soft matter formation

Proposed hierarchical genetic
model controlling the synthesis of
the siliceous spicules
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Biological hierarchy:
Soft matter formation

Different Ievelsioai;rarchy
during spicule formation
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Bio-inspired morphogenesis:
Nature: application

Hybrid material Skeleton‘ h

enzymatic
biosilica:
T2z medicine

optics

Miiller, Wang, Cui, Jochum, Tremel, Bill, Schroder, Wiens (2009) Sponge spicules as blueprints for the
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Silicatein:
Application in
dentistry and bone
reconstitution
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The program: 2010-2015
Joint Lab: Nano-Bio-
Composites
T
Meeting in Beijing:
14th October 2010
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Center for Marine Research 2010
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the design of novel strategies in nanobiotechnology

Grant International Human Frontier =~ =
Science Program (RG-333/96-M )

The program: 2010-2015
Joint Lab: Nano-Bio-Composites

Meeting in Beijing:
14th October 2010
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Invertebrate
Immunology
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Minerva Center for Marine Invertebrates Inmunology;
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Characteristics

individuals — defined organization — immune system
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Mainz named 2011:
City of Science

Urkunde

Science Award (China) _._f.:

China‘s highest award for
foreign experts

12-01-2012:
Premier WEN Jiabao meets
foreign experts
Thanks for outstanding
contributions for China

at the:
GREAT HALL OF THE PEOPLE

Premier Vice-Premier
Wen Jiabao Zhang Dejiang
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From gene to biomineral: Biosynthesis and
application of sponge bosilica

PROPOSAL ACRONYM: BIOSILICA

Proposals ERC-2010-AdG — ERC Advanced Investigators Grant
Proposal No. 268476
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