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Probably everyone has seen or had a bleeding
wound. The process of our blood turning from
a liquid to a solid (coagulation) to stop the leak
is @ complex process involving a cascade of
chemical reactions

The A subunits of factor XlIl of the blood coagu-
lation cascade (FXIII-A) play an important role
in this process (crosslinking y-fibrins), and as
well as tissue transgluatminase (TG2), they also
play a key role in homeostasis. Both of these
enzymes are human transglutaminases
(TGases), part of an experimentally and structu-
rally well studied system. Though their biologi-
cal roles are quite different, for both TGases
activation only occurs in the presence of calci-
um ions (Ca*). Dysfunction in this process can
lead to diseases such as Celiac.

Attila Fekete and colleagues use microsecond
long classical all-atom molecular dynamics
simulations in order to clarify the early events of
their calcium induced activation. These kinds of
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simulations are quite useful when we want to
see something that is normally invisible to other
techniques. Furthermore we can easily get an
insight into the time-dependent dynamic
nature of biomacromolecules. These computer
(or “in silico”) experiments require enormous
amounts of computer power to handle all the
information and calculation of the Newtonian
laws simultaneously for a system which con-
tains thousands of water molecules, some ions,
and of course the protein itself. Hence super-
computers are required.

Both of the studied proteins have at least two
different structures, namely they can take on
inactive (closed) or active (open) conformations.
It was thought that TG2 could bind up to six
calcium ions, but only five of them had been
identified. Attila and colleagues'’ results suggest
that three of the five sites can indeed bind calci-
um, but the other two sites do not bind Ca* at
all. They discovered at least three previously
unknown binding sites, one of which is probably
the mysterious sixth binding site.
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Don’t be down buddy...
We're gonna help you

| am the factor XIII-A,. | really appreciate your
Without calciums | can’t activation calciums...
heal your wounds.

Now we are in active
conformation! !
Let the coagulation /& &=
begin... 2
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