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Abstract : Filippi Syndrome is a rare genetic developmental disorder caused by 

defective mutations in the Cytoskeleton Associated Protein 2 Like (CKAP2L) gene. 

This disorder manifests with a range of symptoms, including abnormalities in digits and 

craniofacial features, intellectual disability, and growth retardation, commonly 

observed in infants. In this study, we focused on the CKAP2L gene associated with 

Filippi syndrome and performed motif analysis, peak identification, and pathway 

identification. We employed ChIP sequencing, a technique used to analyze protein-

DNA interactions, to obtain high-quality immunoprecipitation ChIP Peaks. The 

presence of these peaks indicates a high concentration of DNA-binding protein 

genes.Furthermore, we utilized molecular docking, a computational technique for drug 

design, to predict the interactions between macromolecules and micro-molecules. 

Molecular docking is a widely used in-silico structure-based approach in the field of 

drug development.Overall, our study provides insights into the genetic basis of Filippi 

Syndrome through analysis of the CKAP2L gene and highlights the potential of 

molecular docking in computational drug design. 

Keywords: ChiP-seq, Molecular Docking, Ligand, computational drug design, 

phytocompounds. 

Introduction :- Filippi syndrome, or Filippi syndrome type A, is an incredibly rare 

hereditary developmental condition distinguished by a wide range of symptoms and 

physical abnormalities. Dr Giancarlo Filippi, an Italian physician, first discussed it in 

1994. Defective mutations in the CKAP2L (Cytoskeleton Associated Protein 2) gene 

are the cause of the condition.Filippi Syndrome is a very uncommon condition, and it 

is unclear how common it is in the general population. There isn't much data on its 

incidence are available. The CKAP2L gene mutation is the main cause of Filippi 

Syndrome. These mutations cause problems with the gene's protein product, which is 

important in the organisation and control of the cytoskeleton. Filippi Syndrome patients 

may have high foreheads, widely spaced eyes (hypertelorism), a short nose, a broad 

nasal bridge, and a thin upper lip. Malformations of the digits, such as missing or 

additional fingers or toes (polydactyly or oligodactyly), fused digits (syndactyly), or 

strangely shaped digits, are common. 

The majority of Filippi syndrome patients have intellectual difficulties. Growth delays 

are common, resulting in small stature and a slower rate of physical development. 

Additional characteristics can include hearing loss, heart defects, bone deformities, and 

genitourinary malformations in some people. The presence of these extra characteristics 

might, however, differ significantly across those who are afflicted. 
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Due to the rarity of Filippi Syndrome and limited understanding of its underlying 

mechanisms, there is no specific cure or targeted treatment available. With the help of 

ChIP-seq enables the identification of specific genomic regions where the CKAP2L 

gene or its associated proteins bind. By mapping the binding sites, researchers can gain 

insights into the regulation of CKAP2L expression and the potential role of other 

proteins involved in Filippi Syndrome. ChIP-seq data can be further analyzed to 

identify DNA sequence motifs that are enriched in the binding sites. Motif analysis 

helps in understanding the potential transcription factor binding sites and regulatory 

elements involved in the regulation of CKAP2L. 

ChIP-seq data can be integrated with other omics data to identify signaling pathways or 

biological processes that may be dysregulated in Filippi Syndrome. Than 

Computational-based drug development involves to identify potential drug targets, 

design molecules, and predict their properties. 

METHODOLOGY : 

We begin by retrieving particular sequences SRR12340404.1 and SRR12340404.2 of 

the fillipin syndrom from the SRA database, and then execute quality control checks 

with a tool called FASTQC. The sequences are then aligned with the mus musculus 

genome using Bowtie2, which generates mapped output files. 

A tool named RmDUP is used to delete duplicate sequences. The following stage 

involves peak calling with MACS2, a commonly used method for identifying prominent 

sites in the genome. This aids in identifying critical areas of genomic activity. 

After that, a filter and sort tool is used to perform a quality check on the chip sequencing 

sample, which is required for further analysis. The chip sequencing data is visualised 

using the UCSC genome browser. 

The UCSC genome browser is used to visualise and detect any questionable peaks in 

the chip sequencing data. This browser combines the chip sequencing data with other 

pertinent information such as gene annotations and evolutionary data from different 

tissues. 

To compare and filter distinct sets of genomic characteristics, bed tools and intersect 

interval tools are utilised. To discover enriched motifs in specific locations, the Galaxy 

cistron tool is used. Additionally, gene analysis is performed for prospective drug 

discovery utilising the Swiss-Prot database. Structure analysis is done to help with drug 

development. Finally, receptor and drug molecules are docked together, and the 

interactions between them are analysed using docking scores. 

 

 

 

 

 

 

Result and discussion:- 

FASTQC quality reports was given quality control to H. Sapiens chip-sequences with 

SRA accession number sequences SRR12340404.1 and SRR12340404.2 of the fillipin 

syndrom. 
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                                  Figure :1  FASTQC Quality reports of SRR12340404 

 

 

 

Figure :2 MACS calculated to identify the centre of your peaks. Peaks: bed and peaks: interval provides 

information about the peaks MACS found in the data. identify the significantly enrich loci in the genome. 
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Figure :3 After aligning de-duplicated reads to the genome, peak caller can be used to find regions of the 

genome with an enrichment of reads, or peaks. 

 

Sr.no Motif Function  

1.  NP_904335.1  NADH dehydrogenase subunit 3 

(mitochondrion) [Mus musculus] 

2.  NP_904332.1  ATP synthase F0 subunit 8 

(mitochondrion) [Mus musculus]. 

3.  NP_904333.1  ATP synthase F0 subunit 6 

(mitochondrion) [Mus musculus] 

4.  NP_904330.1  cytochrome c oxidase subunit I 

(mitochondrion) 

5.  NP_904331.1  cytochrome c oxidase subunit II 

(mitochondrion) [Mus musculus]. 

6.  NP_904328.1  NADH dehydrogenase subunit 1 

(mitochondrion) [Mus musculus]. 

7.  XM_030248894.1  Mus musculus solute carrier family 1 

(glial high affinity glutamate 

transporter), member 2 (Slc1a2), 

transcript variant X2, mRNA. 

8.  XM_011239398.3  Mus musculus solute carrier family 1 

(glial high affinity glutamate 

transporter), member 2 (Slc1a2), 

transcript variant X1, mRNA. 

9.  NM_001077514.4  Mus musculus solute carrier family 1 

(glial high affinity glutamate 

transporter), member 2 (Slc1a2), 

transcript variant 1, mRNA 

10.  XM_030248893.1  Mus musculus solute carrier family 1 

(glial high affinity glutamate 
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transporter), member 2 (Slc1a2), 

transcript variant X3, mRNA. 

11.  NM_001077515.2  Mus musculus solute carrier family 1 

(glial high affinity glutamate 

transporter), member 2 (Slc1a2), 

transcript variant 2, mRNA 

12.  XM_030248894.1  Mus musculus solute carrier family 1 

(glial high affinity glutamate 

transporter), member 2 (Slc1a2), 

transcript variant X2, mRNA. 

13.  XM_011239398.3  Mus musculus solute carrier family 1 

(glial high affinity glutamate 

transporter), member 2 (Slc1a2), 

transcript variant X1, mRNA. 

14.  NM_001077514.4  Mus musculus solute carrier family 1 

(glial high affinity glutamate 

transporter), member 2 (Slc1a2), 

transcript variant 1, mRNA 

15.  XM_030248893.1  Mus musculus solute carrier family 1 

(glial high affinity glutamate 

transporter), member 2 (Slc1a2), 

transcript variant X3, mRNA. 

16.  NM_001077515.2  Mus musculus solute carrier family 1 

(glial high affinity glutamate 

transporter), member 2 (Slc1a2), 

transcript variant 2, mRNA. 

17.  NM_011221.3  Mus musculus purine rich element 

binding protein B (Purb), mRNA. 

18.  NM_027626.1  Mus musculus pleckstrin and Sec7 

domain containing 3 (Psd3), transcript 

variant 3, mRNA. 

19.  NM_030263.5  Mus musculus pleckstrin and Sec7 

domain containing 3 (Psd3), transcript 

variant 1, mRNA. 

20.  NM_177698.4  Mus musculus pleckstrin and Sec7 

domain containing 3 (Psd3), transcript 

variant 2, mRNA. 

                                                  

                                                  

  Table;1 gene motif and their function.  
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Serial 

no. 

receptore Plant 

name  

Phytocompound  Interactions  Docking  

Score  

Interaction image  

1 cytochrome 

oxidase, 

partial 

[Cyprinus 

carpio]  

Turmeric Sterol ALA-13  

ILE-14 

-3124 

 
2 cytochrome 

oxidase, 

partial 

[Cyprinus 

carpio] 

Turmeric  Curcumin  ALA-13 

GLY-52 

THR-49 

-4524 

 
3 cytochrome 

oxidase, 

partial 

[Cyprinus 

carpio] 

Lemon 

balm  

Roasmarinic acid THR-49 

GLY-52 

LEU-53  

3976 

 
4 cytochrome 

oxidase, 

partial 

[Cyprinus 

carpio] 

Ginko 

biloba  

Ginkgolide A  THR-49 

ALA-13 

-3644 

 
5 cytochrome 

oxidase, 

partial 

[Cyprinus 

carpio] 

Ginko 

biloba  

Bilobalide  THR-49 

ALA-13 

-3188 

 
6 cytochrome 

oxidase, 

partial 

[Cyprinus 

carpio] 

Ginko 

biloba  

Quercetin  GLY-52 

THR-49 

-3660 
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7 cytochrome 

oxidase, 

partial 

[Cyprinus 

carpio] 

ashwagan 

dha  

Withanolide  ILE-12 

THR-16 

GLY-51 

-4218 

 
 

Table : 2 drug development (receptor and phytocompound docking ) 

CONCLUSION:  

After mapping out of two SRR accession, I used the tool Collect Alignment Summary 

Metrics tool take the summary of our mapping done above. Both tables contain the 

alignment summary SRR12340404. Next, I used MAC2 call peak tool to identify areas 

in the genome that are enriched with the aligned reads. Model-based Analysis of Chip-

Seq (MACS) is a commonly used tool for identifying transcription factor binding sites. 

Then I identified the motifs present in our Mus musculus genome. As per MACS2 peak 

analysis, the genes identified are XM_01124842, NM_001164681, NM_198672, 

NM_007818, NM_201642, Curcumin, Roasmarinic acid, Withanolide A. The gene 

XM_01124842's corresponding receptor shows best interactions with the 

phytocompounds Curcumin, Roasmarinic acid Withanolide A. These phytocompounds 

can be selected as best ligands for the gene receptor. 
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