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Introduction ’ FYIIL binding

Strepfococcus prneumonize (pneumococcus) belongs to the group of bacterial pathobionts sharing the ability to enter the 7 propentite :.D:;.'.:;
bloodstream thereby causing life-threatening diseases such as septicemiael’l. Bacterial circulation in the vasculature induces an / s
endothelial response and triggers the immediate exocytosis of specialized storage vesicles - the Weibel Palade bodies (WPB,
Fig.1). The WPB exocytosis leads to the release of procoagulatory von Willebrand factor (WWWF) into the vessel lument?l,

VWF is a mechanosensitive molecule, circulating as globular protein in the blood system with a physiological concentration
between 6 and 14 pg/mLE. In response to vascular injury, VWF anchors thrombocytes to the subendothelium and delivers
coagulation factor VIIl, which is required for the incorporation of fibrin into the thrombus. VWF is also multimerizing to large
protein strings on activated endothelial surfaces. Fneumococci bind to both, the globular VWF and the multimerized VWF strings |
via the surface exposed enolasePl. The detailed characterization of the pathophysiological function of a mechano-responsive |
protein such as VWF in the infection process reguires a model system, which simulates the shear stress environment present in
the vascular system. Here, we present a microfluidic cell culture system which enables the investigation and microscopic
visualization of the role of VWF in bacterial blood stream infections!l,
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+ ™ =ary human vein endothelial cells
‘EC) were cultivated in complex
\e;-.unihelium cell culture medium without
antibictics to sub confluence

= The cells were praoliferated up
to passage & at maximum
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1) Mierafluidic pump syslem P of fluidic unit with bwe medium reseneirs, mnved by air

(2) Slica-beads inside drying bottle, used to remove any moisture. Madium reservoirs ara kept sterile by two filter caps

i N (3} Speclic valve system ensures defined, constznt, and unidiractional pumping of liquids aver cell surface
* RFP-gxprassing 5. pneumoniss 3548 was r 9

cullivated ofn on blood agar fallowed by (4} HUVEG are soeded within the channel of p-slids, enzbiing real time micrascopic visualization

quuid culture at 37°C and 5% 007 in Tadd {5} Pump system is conirolled by flow software, offering different fluidic sattings including cantinuous, pulsed or inverse flow Mlcl':g!?lllﬂlc Cun:-aroﬂn o(dH_u,'Ec. Tow Dansl.jl.’m el'duL':deIiaI I.'::'s
5 ’ & L appear cobble-stane shaped ard ircgular wted on the slide surace
Hewitt Broth with 5% Yeast-extract to mid (8} Perfusion tubes available in different lengths 2nd diameters for spplication of shaar siress af spacifie dyniem? ANer lerofuis cultivation o 48 b al 10 dynier® 21 an pealide (riddle panel), |
i - Lo . i . X ) the cells r much longer and are bgnily packed fogether o r
exponential phase. ) \El Additional injection ports ean be incorporaled inlo lubing for needle-injection of and hactaria (inset) ¢L-:|§,. :f..peﬁ;’ ;Lﬁ:g:rianur;j';|;J:"5::‘:1 i

B) |+ The micrafiuidic pump system enables the simulation of shear
stress situation in human bload flow {Fig.2)
+ Micrelluidic cultivalion suppaorts a high differentiation status of

primary endothelial cells {Fig.2)

- The pump syslem enables bacleral cell culture infection
FITC-conj. anti-wWF I

experiments in a closed, sterile environment under constant flow

¢+ Microslides can be used for microscopic visualization in real time

Fig.3 A, B:

« Endogenous WVWF secretion by HUWVEC was stimulated by injection of 1 mi
histarmine

«\VWF string formalion was induced by applying shear stress of 10 dyn/cm?

« After injection of FITC-lzbelled \V\WEF-specific antibody into fluidic circulafion,
WWE strings of up to 117 pm in length were visualized by fluorescence
microscepy in real time {green arrow)

= After 30 min of VWF string formation, RFP-axprassing pneumococci were
injected into the microfuidic pump tubes and bactarial allachment was monitorad
by flucrescence micrascopy (red arrow)

+ Histogram of fluorescence overlay indicates colocalization of VWF strings and
the two red flucrescent pneumococei (biack arrows, B)

+ Anfibodies, inhibitars, and other biochamical factors can be easily
applied via the injection ports (Fig.Z, 3}

+ Micraslide culture alsa enables postimmunofiucrescence staining
aller probe firation via paraformaldehyds (Fig.3 &, B}

+ Incubation with VINF reduces endothelial cell migration in static

wound heoaling assays (Fig44.8)
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« cell migration assay with HUVECS, which were seeded
in silicon-iniets on coversiips

+ Effect of pneumococcus (PM44) and VWF-incubation on
HUWVEC migration was maonitored at different time peints

+ differential immunaflucrescence staining (DIF) revealed: et i s [1] Cundall et L, {1995) Nature
blue = cytaskeletan (C5) |2] Randsij er 2, (2008) Artenoscier. Thramb. Vase. Biol 26, 1002-7

mann {2019} Frant. Micrabial 28;10:311

green = VWF B} .
purple- =CE+ E-'WF + Phid4 1 [4] Jagau ef af, & Becgmann (20181 J. Vis. Exp. {152), 080323
orangsigreen = PMad + VIVF [5] Craméey ef 2l (2011 Blood 116{12):3212-21.
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