UNIVERSITAT
_ _ _ HEIDELBERG
From lab to field - chemistry depending surface
———— colonization and 3D tracking

Karlsruhe Institute of Technology

S.M. Stuppy?=, M.P. Arpa Sancet!3, M. Heydt, S. Schilp, K. Zargiel*, T. Ederth®, B. Liedberg®,
G.W. Swain4, J.A. Callow?, M.E. Callow>, A. Rosenhahn?3, M. Grunzel-2

L Applied Physical Chemistry, Ruprecht-Karls-University Heidelberg, Im Neuenheimer Feld 253, 69120 Heidelberg, Germany
2 |Institute for Toxicology and Genetics, ITG, Karlsruhe Institute of Technology, PO Box 3640, 76021 Karlsruhe, Germany
3 Institute for Functional Interfaces, IFG, Karlsruhe Institute of Technology,PO Box 3640, 76021 Karlsruhe, Germany
4 Ocean Engineering and Oceanography, Florida Institute of Technology, 150 West University Boulevard, Melbourne Florida 32901, USA
> School of Bioscience, University of Birmingham, Birmingham B15 2TT, UK
% Division of Molecular Physics, Department of Physics, Chemistry and Biology, Linkdpings Universitet, Linkdping, Sweden

Colonization of SAMs with different Field experiments at the FIT testsite 3D tracking with digital in-line Holography

wetting properties and hydration o o |
 Digital in-line holographic microscopy allows to track marine
organisms in three dimensions which provides a qualitative

« Self assembled monolayers allow to tune the 1 _ _ _ !
and gquantitative analysis method for biofouling dynamics

physicochemical properties of a surface like wettability and

— hydration which are important factors for biofouling [1] o = « For field experiments the holographic setup was built at the
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Tracking of Ulva spores with in-line holography in vicinity of Navicula Mastogloia B | . i
(4] different surfaces — measurements under lab conditions | ) wam | o B C o 1600 W B oo
Orientation (1) Wobbling (2) = g;;?:rzz ) ul E 400 L g = 1200 - Il Mastogloia-Cocconeis
Grammatophora e Bt g 12h 0 ]
« Traces of Ulva linza spores can be classified into 6 gggﬁch s | N g™ g 1000
Gyration (3)  Hitand run (4)  Hit and Stick (5) Spinning (8) dlﬂ:erent mOtIOn pattern _= Qif *,‘?f‘i‘ g 200_-2h E) 800—-
37.19% e : > 100 6h ; 600 -
Eﬁ ¥ i — « The occurrence of these motion pattern is chemistry Peritrich - Amphora O £ 400!
dependent EG1 EG3 EG6 PEG < 200 1

« Same trend of contact angle dependency of settlement rate in lab experiments with o ds 3 ot2ds 3 oi24n 26 124s 261245 2 ¢ 1248 hOUS
Navicula and Ulva spores and field experiments with SAMs submerged for 2h and 6h. op s PEG  HUDT AgOQT oor FoT
Number of settled organisms increases with water contact angle.

FOTSshe® v e The ,hit and run“ pattern indicates a not suitable
surface for Ulva spores, which is a dominant pattern
at the PEG surface

» After 12h and 48h of immersion in seawater this trend is not observable anymore.

e e - * Navicula, Peritrich and Mastogloia are the most frequently found populations on
_ _ _ evaluated surfaces
Settlement behaviour of Ulva spores on charged ArgTyr- oligopeptide surfaces

- In agreement with recent published data by B. Liedberg and T. Ederth [5] the Tracking of motile marine microorganisms measured under field conditions

settlement rate on ArgTyr containing surfaces is very high and increases with
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™« The number of pseudosettled spores increases with higher ArgTyr fraction
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Results of surface colonization and holographic microscopy
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Short time colonization of surfaces submerged for 2h and 6h shows an increased number of attached organisms with increasing

contact angle similar to experiments performed in the lab » To verify the results for the colonization of SAMs with different chemistries further

experiments would be reasonable to include other factors like weather or seasonable
With increasing incubation time in seawater (12 h and 48 h) this effect is not distinct anymore. The most frequently observed differences in organism occurrence
organims are Mastogloia, Navicula and Peritrich

With Holography different swimming patterns of motile marine organisms could be classified in the field » To observe more fouling events holography should be repeated in a season with

o _ _ _ Increased occurrence of biofouling organisms and generally higher fouling pressure
Patterns similar to them descibed for Ulva spores could be found. Most of recorded organisms have a size between 4 and 6 pm

Within a field of view of 600 um no settlement event could be observed. The biofouling performance in this short time > Further experiments in June or July
observation was very low because concentration of biofouling organisms was very low
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