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Biomarkers usually consist of target markers, labeled markers and surrogate markers. Since they are parts of bioinformatics, 
it is proposed to add functional dynamic markers to promote functional relevance and practical usefulness. Unlike the 

conventional direct markers, the functional dynamic indices are intrinsic hidden properties that need to be revealed and 
quantitatively determined. The functional dynamics of a particle, molecule, drug or a defined system are all based on the median-
effect equation as the general unified physico-chemical principle of the mass-action law as has been elaborated in Chou TC. 
Pharmacol. Rev. 58: 621-681, 2006 (free web access: http://pharmrev.aspetjournals.org/content/58/3/621). The dynamics is 
determined by the dose and effect algorithm of the mass-action law parameters such as the potency (the Dm value), the dynamic 
order (the m value) and the relevance index (the r value). The potency is defined as the median-effect dose; the dynamic order is 
represented by the shape of dose-effect curve (m=1, >1 and <1 indicates hyperbolic, sigmoidal and flat sigmoidal, respectively); 
and the relevance index is determined by the linear correlation coefficient of the median-effect plot (Chou TC. Integrative Biol. 3: 
548-559, 2011; DOI: 10.1039/c0ib00130a). The functional dynamics can be quantified by the mass-action law algorithm, which 
is the basis for automated computer simulation (www.combosyn.com). The median-effect equation as the unified theory is for 
all dose-effect analysis (Dm, m, and r) and the combination index (CI) theorem is for all drug combinations where synergism 
(CI<1), additive effect (CI=1) and antagonism (CI>1), and to provide the dose-reduction index (DRI) for each drug where 
DRI>1, =1, and <1 indicate favorable dose reduction, no dose reduction, and unfavorable dose reduction, respectively; and also 
provide selectivity index [e.g., the therapeutic index (TD)x/(ED)x]. These indices are the most basic functional informatics that 
can be defined as biomarkers or bio-indices which are dimensionless quantities that make the mechanisms and units irrelevant. 
These new quantified index markers can be directly translated into therapeutic results. 
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