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Fibrillins are highly homologous and large glycoproteins, characterized by having an exceptionally significant proportion of cysteine content. It acts as the core of
microfibrils where it performs several physiological functions peculiars to the tissue and is dispersed abundantly in most tissues where the concentration, presentation,
and activation of transforming growth factor β (TGF-β) and bone morphogenic protein (BMP) complexes are locally modulated. The FBN2 gene is located on
chromosome 5q23-31 and was identified when the gene involved in Marfan syndrome (FBN1) was replicated. FBN2 has been found to play a substantial role in initial
muscle growth after birth when a study on an FBN2 null mouse had shown significant musculature deformity. When there is a mutation in the FBN2 gene, a condition
called Beals-Hecht syndrome may occur. It is an autosomal dominant disorder and is distinguished by arachnodactyly, scoliosis, and crumpled ear. The full sequence of
this particular gene was abstracted from the NCBI website, and the primers were designed in Oligo Explorer bioinformatics software. The total PCR products produced
by the designed primers named “Forward Common Primer X Reverse Allele-Specific Primer” and “Forward Allele-Specific Primer X Reverse Common Primer” are 549bp
and 346bp, respectively. The primers were designed accordingly to the primer design guideline. This study assesses the primer’s efficacy for FBN2 rs32209 variant by
using in-silico Allele Specific Polymerase Chain Reaction (AS-PCR) and constructing an in-depth study on the association between FBN2 and Beals-Hecht syndrome.
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Designing a set of primers is vital in any PCR method to guarantee the efficacy and specificity of a target sequence’s augmentation. To amplify a particular DNA piece,
both primers have to have a similar melting temperature and are highly distinctive to ensure appropriate binding at an equivalent hybridization temperature. The
objectives of an in-silico PCR are to predict the expected PCR products during amplification, evaluating melting temperature of the primer sets and to predict
secondary structures (1,2). Mutation of FBN2 causes Beals-Hecht syndrome and is distinguished by arachnodactyly and crumpled ear (3). This study analyses the
primers of FBN2 rs32209 that was designed according to the Oligo Explorer bioinformatics software. Through this study, the efficacy of the designed primers can be
determined and at the same time, to make a systematic review on the link between the mutation of FBN2 with a hereditary disorder of connective tissue.
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INTRODUCTION

• To develop In-Silico allele-specific polymerase chain reaction to distinguish
the FBN2 rs32209 variant.

• To create allele-specific and common primers for the augmentation and
distinction of FBN2 rs32209 variant.

• To analyze the designed primers in reference to the guidelines for primer
designing with Oligo Explorer bioinformatic software’s assistance.

• To compose a literature review regarding the association between FBN2 and
Congenital Contractural Arachnodactyly (CCA).
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This research is aimed to develop In-silico allele-specific polymerase chain
reaction to distinguish the FBN2 rs32209 variant. It can be concluded that the
designed primers are able to distinguish the variant and able to amplify the
targeted sequence. Although self-dimers and hairpin formations are found in the
designed primers, it will not produce any non-specific products because the
values of the dG is tolerable.

CONCLUSION

Although there are possible self dimers and hairpin formations found in the
software, however, the dG values for those fall more positive than -9 kcal/mol.
This value is tolerable and will not amplify the secondary structures. Therefore, it
will not produce non-specific products. The gel electrophoresis results will only
amplify the targeted sequence and do not produce noise that may affect the
appearance of the amplicons’ size on the gel.

DISCUSSION


