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A Critical Review on Some Recent Developments in Comparison of Biological Sequences

The present review highlights some of the very important contributions to non-alignment ways of comparing
biological sequences, which may be genome sequences of nucleotides, protein sequences of amino acids, or
sequences of protein secondary structures. The discussion centers around specific methods applicable to the
comparison of three types of sequences. The methods of comparison of genome sequences are based on three
pairs of biological groups of nucleotides; the same for protein sequences are based on either physio-chemical
property values of amino acids or on classified groups of amino acids of different cardinalities obtained from the
physio-chemical properties; the same for sequences of secondary structures of proteins are based on their
sequential expressions of structure elements of cardinality three and four. Comparison is made in the time domain
and also in the frequency domain. Different taxa of known phylogeny are considered for comparison. It tries to find
out the specific method of comparison, which can show the exact phylogeny of the taxa. If a new sequence appears
in the database, it becomes essential to know its phylogeny. For this purpose, a phylogenetic tree is drawn on the
sequences of the known taxa together with this new sequence using the best possible method. If the species having
this new sequence belongs to the old taxa, there is nothing to worry about. Otherwise, the species with the new
sequence has to be studied separately. This is the general reason for the construction of a phylogenetic tree in any
form of biological sequence comparison.
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Management and Therapeutic Strategies for Spinal Muscular Atrophy

Spinal muscular atrophy is an autosomal recessive neuromuscular disorder characterized by progressive muscle
weakness and atrophy. It is one of the most common single-gene disorders with an incidence rate of approximately
1 in 10,000 live births. The clinical manifestations are progressive hypotonia and muscle weakness due to the
degeneration of alpha neurons in the anterior horn cells of the spinal cord and motor nuclei in the lower brain stem.
Depending on the severity of the symptoms, SMA has five subtypes. Supportive measures can be offered for
respiratory, gastrointestinal, and musculoskeletal complications. Carrier testing for all couples is recommended and
this can be done by Multiplex Ligation-dependent Probe Amplification (MLPA). Prenatal diagnosis can be offered to
carrier couples. Therapies must be given within the newborn period for maximum benefit and before the loss of
motor neurons. It is achieved by identifying the SMA babies through Newborn screening. Several new
FDA-approved drugs can reduce the progression of symptoms in SMA. However, they cannot offer a definite cure.
Clinical follow-up and Neurological assessment demonstrate that SMA children can attain developmental milestones
after receiving treatment, which is never normally attained in untreated cases. In utero SMA treatment with
Zolgensma would enhance the survival rate and favorable neurological outcomes in the future. Base editing and
Gene editing with CRISPR-Cas technologies to target the mutations and restore functional and stable SMN protein
levels are the future hopes for a permanent cure of SMA.
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