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Scope of this thesis

Innate immunity is considered as the first line in defense against microbial invasion and it is also
involved in responses to tissue injury [1-3]. The innate immune system consists of physical/chemical
barriers, humoral components, innate immune cells, and innate signaling molecules [1]. The host
maintains its homeostasis and initiates adaptive immune responses by modulating the innate immune
system [1, 2]. Innate immune disorders can increase the susceptibility of hosts to invading pathogen
infections [4]. Thus, better comprehension of events involved in innate immunity is essential for
understanding human pathogenesis and the subsequent discovery of new targets for therapeutic

applications.

Toll-like receptor (TLR) signaling, as a crucial part of the innate immune system, has been widely
investigated after its initial discovery in Drosophila [5, 6]. TLR2, which is conserved in most vertebrates,
is one of the most crucial toll-like receptors because its function in microbial defense is the broadest,
and the most promiscuous [7]. It has been reported that TLR2 is involved in the immune modulation
during infectious diseases [8, 9], chronic and acute inflammatory diseases [10, 11], cancers [12], and
even metabolic disorders [13]. At present, the function of TLR2 is still controversial in some studies and
its role in several diseases is still inconclusive [7]. It is clear that TLR2 is a promising therapeutic target,
but its dual role in both activation and suppression of innate immune responses makes further clinical
research challenging [14]. Thus, further studies on the function of toll-like signaling and TLR2 in the

innate immune system are necessary.

In this thesis, the functions of toll-like signaling in infection and inflammation are studied by using the
zebrafish larval model. Firstly, we studied the function of Toll-like signaling in the absence and presence
of pathogenic microbial infection at the transcriptome level. Then, we studied the role of Toll-like
signaling on the regulation of leukocyte migration in response to tissue damage and infection,
respectively. For this, sophisticated cell tracking and mathematic analyses were performed using
fluorescent live imaging based on a confocal laser scanning microscopy. In the end, we set up a
comparative zebrafish infection model and found specialized roles of the #/r2 gene in defense against
various mycobacterial species. This thesis provides better understanding of the functions of TLR2 in
innate immune responses and provides a large amount of data for future mathematical modeling and

deep learning, which makes further in silico biological studies possible.

In the general introduction, we address the current cell biological knowledge about the function of
TLR2 that makes it a promising therapeutic target for combatting infectious and inflammatory diseases.
Subsequently, we discuss the advantages of transparent zebrafish larvae for cell tracking methods to

uncover new functions of TLR2.



