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Rapid kinetics of human neutrophil B, integrin upregula-
tion induced by e-selectin engagement

Fang Zhang', Veronika', Zarnitsyna', Cheng Zhu'#(1. Coulter Department of Biomedical Engineering;2. Woo-
druff School of Mechanical Engineering, Georgia Institute of Technology, Atlanta, GA)

Using a micropipette adhesion frequency assay, we measure the frequency of neutrophil adhesion to red blood cells coated with E-se-
lectin and intercellular adhesion molecule-1 as a function of contact time. This binding curve exhibits a biphasic pattern that begins with a
fast ascending phase to a low plateau, which, after a 5-s delay time, follows by a slow ascending phase to a high plateau. The first phase
is mediated by E-selectin binding to its neutrophil ligands only whereas the increased binding in the second phase is due to upregulated p,
integrin binding to intercellular adhesion molecule-1. The affinity upregulation of B, integrins requires crosslinking of E-selectin ligands on
neutrophils and requires Syk. The dose-dependence curve of B, integrin upregulation exhibits a threshold at ~12 E-selectin/m* on red cell
surface or ~1 g/ml E-selectin in solution above which the level of B, integrin upregulation becomes saturated, which represents an interme-
diate affinity state. Moreover, E-selectin is the only selectin able to upregulate the binding affinity of human B, integrins; P- and L-selectins
failed to induce the noticeable upregulation of g, integrin binding affinity under current experimental conditions. These findings elucidate the
kinetic requirements for B, integrin upregulation induced by engagement of E-selectin ligands on human neutrophils.
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Flash sniper. automated detection and analysis of super-
oxide flash in single mitochondrion of cardiac myocytes

Kaitao Li' , Wanrui Zhang®, Wenjun Xie?, Wenchang Tan', Heping Cheng’ ( 1. Department of Mechanics
and Aerospace, College of Engineering, Peking University;2. Institute of Molecular Medicine, Peking
University)

Mitochondrial “ superoxide flashes® reflect transient bursts of mitochondrial superoxide production, which plays a vital role in regulating
various cellular processes based on its own homeostasis. |"’ We can observe the superoxide level of single mitochondrion and capture its
changes in time series scanning of confocal microscope by expressing a mitochondrial matrix-targeted redox-sensitive fluorescent protein.
Here we develop a numerical algorithm to detect and analyze the flash events from time sequences of confocal image stack. Our algorithm
consists of three steps.

Pretreatment of raw images is to auto-define cell region based on histogram analysis approach, eliminate the fluorescent background,
and perform smooth filtering. It also model the degradation caused by photobleach and Photoconversion and restore the original signal.

Flash detection algorithm is designed based on the general notion of detecting connective areas whose fluorescent intensity changes
are above certain threshold, which relies on the noise level. The first phase of flash detection is basically aiming at classify spatial points
belonging to tentative flash sites on 2D features, which are calculated by decomposing the fluorescent signal into noise, baseline and signal
change terms following a linear model. Sites that are spatially or temporally adjacent can be separated using morphological segmentation.
The second phase further sieves true flash sites from the detected tentative ones according to the statistic property of their local noise lev-
el’®’. The detection implementation avoids 3D searching thus reduce complicity and the time consumed, and also make full use of informa-
tion by adding local-based sieving to global classification.

Flash measurement is finally implemented according to the trace of determined flash sites, to compute spatiotemporal features such as

amplitude, duration and kinetics.



