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Abstract

Biosensors are small devices that use biological reactions to detect target analytes. Such devices combine a
biological component with a physical transducer, which converts bio-recognition processes into measurable
signals. Its use brings a number of advantages, as they are highly sensitive and selective, relatively easy in terms
of development, as well as accessible and ready to use. Biosensors can be of direct detection, using a non-
catalytic ligand, such as cell receptors and antibodies, or indirect detection, in which there is the use of
fluorescently marked antibodies or catalytic elements, such as enzymes. They also appear as bio-affinity devices,
depending only on the selective binding of the target analyte to the ligative attached to the surface (e.g.,
oligonucleotide probe).

Troubleshooting
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METHODOLOGY

1

Protocol: Phylogenetic analysis of TP53 gene in humans and its use in biosensors for
breast cancer diagnosis

Dataset: Initially, 301 sequences of a fragment of the human TP53 gene recovered from
GENBANK (https://www.ncbi.nIm.nih.gov/popset/430765060) and participated in a
PopSet made available by Hao, X.D and collaborators in 2013 (PopSet: 430765060).

Phylogeny

For the visualization of variable sites: Logos will be generated through the Weblogo3
program (Crooks, 2004). The analysis of the number of populations will be performed
with the Structure 2.3 program (Pritchard, 2000) and two different methods are tested: a
posteriori probability and ad hoc (k). The “a posteriori” probability will be calculated
using an ancestry model with mixed alleles for 20,000 interactions in the burn-in period,
followed by 200,000 Monte Carlo interactions via Markov Chain, increasing only the K
value (number of populations), which will be from 1to 10 according to Pritchard's
methodology (2000).

For determine the most appropriate number of populations: The Evanno method (2005)
will be used, using an ad hoc amount based on the second-order rate of the likelihood
function between the successive values of K. Posteriori and k probability tests will
initially be applied to the dataset in isolation.

Molecular variance

For the analysis of genetic variability: A project will be created with the Arlequin Software
3.1 (Excoffier et al., 2005). which aims to measure molecular diversity using standard
estimators such as Theta (Hom, S, k, Pi), Tajima Neutrality test, paired and individual FST
values, in addition to temporal divergence and demographic expansion indices
(mismatch and Tau values) by molecular variance analysis (AMOVA) (Excoffier, 1992).

For the evolutionary molecular signal test: In this method, the distance matrix between all
haplotype pairs will be used in a hierarchical variance analysis scheme producing
estimates of variance components analogous to Wright's F statistics involving nonlinear
transformations of the original information in estimates of genetic diversity. Mantel's Z
statistic will be used to represent the divergence between possible microhabitats using
the MULTIVAR (Mantel for Windows) program (Mantel, 1967).
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