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The understanding of cardiovascular system under physiological conditions has been
progressed, however, it is not fully understood. Information technology allows us to understand the
complex biological mechanisms of the cardiovascular system. Since the mechanisms of crossbridge
(CB) are not clearly understood, the development of CB model could provide the valuable tool to
comprehend those reaction or energy consumption. A variety of CB model was constructed to
explain its behavior of biological function. Nevertheless, the models that explain the necessary
function that includes Ca?* transient with the biochemical structure is limited. Here, we proposed a
realistic model of crossbridge mechanism using mechanical model of NL model (Negroni & Lascano
1996, 2008; Negroni et al. 2015) and biochemical model of Méansson model (Mansson 2010). The
model concerns with the Ca?* activation and force generation assuming an equivalent crossbridge.
The proposed model well reproduced the relationship of [Ca?*]-force, length-force, [Ca**]-ATP
hydrolysis, force generation by Ca?* transient, ATPase turnover rate, force recovery after jumps in
length under the isometric model and sarcomere shortening after a rapid release of mechanical load
under isotonic mode with the load-velocity relation. On the other hand, mitochondrial diseases are
the complex diseases associated to dysfunction or failures of the mitochondria which has a great
influence in ATP production. Missense mutations in mitochondrial DNA, particularly in cytochrome
b gene sequences in complex Il have been associated with several diseases with muscle and heart.
We preliminarily developed the high sensitivity and specificity technique to diagnose the mutations
using PCR based sequencing. Five missense mutations in mitochondrial cytochrome b gene of
human mitochondrial genome could be diagnosed by using the novel primers. Furthermore, the
development of our techniques with high resolution melt analysis could provide the new aspect in

mutation investigation at early stage.



