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Forced unfolding experiments of single modular proteins have been abig step forward to
understand how proteins consisting of repeated domains behave under mechanical stress.
It has become widdy accepted that single domains of such multi-domain proteins will
unfold in an al-or-none fashion when stretched e.g. between a surface and an AFM tip.
We recently reported forced unfolding experiments of spectrin repeats with results
different from al previoudy performed forced unfolding studies, containing two distinct
populations of peak-to-peak distances. To examine these findings further we have now
engineered two mutants of this protein. In one mutant we replaced two amino acids to
stabilize repeats againg external force. In the other we crosslinked the first and the
second helix via a sulfur-bridge by introducing two properly positioned cysteine residues.
In addition to experimental forced unfolding measurements with a special type of AFM
we also studied the forced unfolding of the wild type and the mutant repeats using
molecular dynamics simulation methods. The results of the mutation experiments and the
computer simulations support that the wild type spectrin repeat unfolds in a manner that
is decidedly different from Titin Ig like domains.



