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Abstract. A new term called Chromosomics appeared, probably for the first time, in the research
conducted by Deakin et al. in the paper entitled Chromosomics: Bridging the Gap between Genomes
and Chromosomes. Chromosomics emerges from the necessity of going beyond the information about
the sequences of DNAs (gene), RNAs, and Proteins (Genomics, Rnomics, Proteomics). Chromosomics
focus them on the study of the formation and structure of chromosomes and the effect of this structure
over biological process. Consequently, it also focus on the mechanisms, kinetics, and dynamics, of
DNA folding, DNA-interaction with Histones, the assembly, disposition, distribution, organization,
and packing of all the genome in chromosomes and the ultimate effect of this processes over the
outcomes of biological process. It also studies the relative orientation of gene within the chromosome,
the interaction between them inside the Chromosome of inter-chromosomes, the interaction between
chromosomes in the cell. One of the ultimate goals of Chromosomics is the study of the relationship of
all this information related to chromosomes with Genomics, Rnomics, and Proteomics information and
their final contribution to the outcome of biological process. Chromosomics should answer questions
like in which degree a determined Genomics, Rnomics, and Proteomics information pre-determines
and/or is determined by chromosomes structure.

Very importantly, Chromosomics have work to do with the effect of changes of building blocks of
chromosomes on their structure/function relationships and the ultimate effect on pathogenesis. It could
help to discover new biomarkers of genetic/chromosomic diseases. This approach can be used also in
Drug Discovery to determine the effect of new drugs over known pathogen eukaryote microorganisms
like plasmodium, leishmania, etc. given the available information about their Chromosomics,
Genomics, Proteomics, and pre-clinical assays of drugs. Chromosomics experts may play an important
role in the same sense but in inverse direction. We refer to determining the effect over biological
process of intentional changes of building blocks of chromosomes (gene, histones). On our opinion
different kind of changes and different levels of the process may be carry out. For instance, at a first
level, we can change the chemical structure of the building blocks by replacing natural nitrogen bases
of DNA or natural aminocids of histones by other natural or artificial elements (other nitrogen bases,
aminoacids, or other building blocks). At a second level we can change the orientation of genes inside
the chromosome to see the effect of these changes. At a third level we can chemically modified the 3D
structure of histones, etc. All these kind of actions may led us to enter in the field of Synthetic biology
with the aim of designing for instance new microorganisms (bacteria, yeast, etc.) with optimal
capabilities for producing/metabolizing different substances. This in turn may be of importance for
Biotechnology and Environmental biotechnology. However, important bioethics and regulatory affairs
consideration emerge of this field that has to be taken into consideration carefully.
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Experimental Chromosomics may use a direct approach for determination of all this information. It
starts by the ab initio experimental approaching to the problem. This begins by the direct study of the
building blocks of chromosomes (nucleotides, nucleic acids, gene, histone proteins). Next, it can study
the determination of mechanism of the assembly of these blocks to determine the structure and position
of chromosomes. This implies the study of the interaction of genes with histones to form structural
units called nucleosomes and in turn the packing chromatin or chromosomes. In so doing, it may use
biophysics techniques like Electronic Microscopy (EM), CryoEM, X-Ray, Nuclear Magnetic
Resonance (NMR), etc.
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Figure 1. NIFPTML Chromosomics models.

It is also interesting how the use of Big Data analysis tools could lead us to new discoveries in in this
area. However, the amount of information to be taking into consideration here is vast and comes from
many diverse sources. Consequently, on our opinion, Artificial Intelligence and Machine Learning
(AI/ML) algorithms are called to play an important role here. In particular the algorithms of the family
Artificial Intelligence and Network Information Fusion with Perturbation Theory Machine Learning
(NAIF.PTML =N + IF + PT + AI/ML) developed by us may play an interesting role. They has an N-
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stage devoted to represent as complex networks and molecular graph and encode numerically all the

information related to the structure of DNA, RNA, Proteins, and Chromosomes. Next we can use the

[F-stage to curate and fusion all information about the previous biological assays reported for the

properties and behaviors of these networks. Next, in the AI/ML phase we can train/validate predictive

models useful to predict the desired outcomes of the new systems.
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