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Abstract: 

 
Although all types of muscle cells use actin and myosin for contraction, only in skeletal and cardiac 

muscle these proteins are organized into sarcomeric units. These units are delimited by Z-discs, 

which are intricate webs of various proteins including α-actinin-2, actin and myotilin, the latter being 

at the focus of this research. Myotilin consists of two immunoglobulin-like domains (Ig1, Ig2) flanked 

by a unique serine-rich N-terminus and a short C-terminal tail. It interacts with actin, α-actinin-2, 

ZASP, FATZ and filamin C. In order to gain insight into its remarkable interaction capabilities we 

here investigated myotilin’s actin-binding properties. To map the interaction site on myotilin we first 

determined binding affinities for different myotilin fragments with F-actin. We found that while Ig2 

represents the main point of interaction, Ig1 and regions flanking both Ig domains play 

supplementary roles. Second, we confirmed binding of myotilin to F-actin using chemical cross-

linking coupled with mass-spectrometry, which identified residues proximal to the interaction 

interface. Furthermore, 15N-HSQC titration NMR experiments with Ig1, Ig2 and both domains in 

tandem, further mapped the binding sites of F-actin on myotilin to one side of the Ig-domain β-

sandwich. Subsequent mutagenesis of single residues at one or more of these binding sites 

diminished binding to F-actin in a dose-dependent manner, corroborating the binding locus on 

myotilin. This evidently corroborated by in vivo FRAP experiments using C2C12 skeletal muscle 

cells, showing increased dynamics of mutant myotilin in Z-discs, in agreement with decreased affinity 

to F-actin. Based on these experimental data and observations published previously, we constructed 

an integrative model of myotilin-actin complex, which suggests that myotilin binding sites on F-actin 

in part coincide with those of tropomyosin. We further examined the influence of myotilin on 

tropomyosin‒F-actin binding and found that indeed myotilin regulates binding of tropomyosin to 

actin, which in concert with α-actinin-2 could explain absence of tropomyosin within Z-discs and 

suggests a novel role of myotilin in organization of sarcomere assembly. 
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Research Profile: 

 
Kristina Djinović-Carugo received her PhD in Structural Biology in 1992 from University of Ljubljana, 

with the research performed at the University of Pavia. After stages at the University of Pavia and 

EMBL Heidelberg as post-doc and staff scientist, respectively, she moved in 1999 to Sincrotrone 

Trieste, where she headed the Unit of Structural Biology and Crystallography. Since 2004 she is at 

the University of Vienna as full professor of Molecular Structural Biology. 

Kristina Djinović-Carugo’s broad scientific interest lies in investigating in the molecular mechanisms 

underlying the architecture and assembly of the Z-disks of the striated muscle - boundaries between 

adjacent sarcomeres, using integrative structural biology approach on reconstituted Z-disk 

complexes. 
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