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Abstract: Chemically Neuronal differentiation 1 (NEUROD1) (C1741H2688N484O561S17)  is a 356 amino acids protein sequence of 

NeuroD family that acts as an transcription factor, which forms heterodimers with basic helix‐loop‐helix protein and activates 

transcription of genes that contain an E-box (specific DNA sequence). It regulates expression of the insulin gene and mutations in this 

gene can result in Maturity-onset diabetes of the young (truncated NEUROD1) or Type II diabetes mellitus (arg111-to-leu). In this 

examination, bioinformatics tools were used for multiple sequence alignment of an aggregate of two hundred and ninety eight 

NEUROD1 protein sequences from vertebrata subphylum was done and they were studied by free to use bioinformatics softwares 

available on internet. The protein properties of the sequences (molecular mass, pI, signal peptide, transmembrane helices and 

conserved domains, secondary and 3D structures) were studied. The study of NEUROD1 protein sequences uncovered that there is high 

identity between the NEUROD1 present in vertebrata subphylum. PROCHECK tool was used to draw Ramachandran plot of the 

NEUROD1 protein (Gene ID: 4760) and the structure of the protein was studied. The study demonstrated that most of the residues of 

the protein sequence were situated in the most preferred areas in Ramachandran plot, showing that the simulated three-dimensional 

structure was authentic. Gene ontology and local synteny conservation of the NEUROD1 protein was studied. Evolutionary 

investigation demonstrated that there is a relationship between the NEUROD1 proteins in species of vertebrata subphylum under study. 

As indicated by the analysis, NEUROD1 ought to be derived from a common predecessor. For genomic analysis of mutations using 

RFLP Restriction mapping of enzymes were done and primer designing for NEUROD1 protein sequence was done. These predictions, 

however, need further work to validate reliability. 
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1. Introduction 
 

Neuronal differentiation 1 (NEUROD1) (Gene ID- 4760), 

also termed as BETA2, plays an role in regulation of insulin 

by encoding a basic helix‐loop‐helix (bHLH) transcription 

factor that heterodimerizes with the ubiquitous bHLH 

protein E47 and binds to the E-box motif on insulin 

promoter. NEUROD1 is present on the long (q) arm of 

Homo sapiens chromosome 2 at position 31.3, between 

181,668,295 base pairs to 181,680,665 base pairs. 

 
Figure 1: The Human NEUROD1 protein sequence was 

visualised on chromosome using Genome decoration page of 

NCBI (https://www.ncbi.nlm.nih.gov/genome/tools/gdp) 

and the Human NEUROD1 protein sequence was further 

analysed using 1000 genome browser of NCBI 

(https://www.ncbi.nlm.nih.gov/variation/tools/1000genomes

/) 

In 1995, Naya et al studied NEUROD1 and discovered that 

NEUROD1 is transcriptional activator that binds to the E-

box promoter sequence (5'-CANNTG-3') and initiates 

transcriptional activation. NEUROD1 plays an important 

role in regulation of various cellular pathways, such as 

initiation of pathway for formation of early retinal ganglion 

cells and inner ear sensory neurons. Regulation of amacrine 

cell fate specification is also regulated by NEUROD1, 

cerebellar cortex maintenance and morphogenesis of 

dendrites also involves important role of NEUROD1 

protein.  

 
Figure 2: Signaling network of NEUROD1 protein 

visualized using SIGNOR (https://signor.uniroma2.it/) 

 

 

 

Paper ID: SR201004155452 DOI: 10.21275/SR201004155452 351 

mailto:rodhanp@rocketmail.com
https://www.ncbi.nlm.nih.gov/genome/tools/gdp
https://www.ncbi.nlm.nih.gov/variation/tools/1000genomes/
https://www.ncbi.nlm.nih.gov/variation/tools/1000genomes/
https://www.ncbi.nlm.nih.gov/variation/tools/1000genomes/
https://signor.uniroma2.it/


International Journal of Science and Research (IJSR) 
ISSN: 2319-7064 

ResearchGate Impact Factor (2018): 0.28 | SJIF (2019): 7.583 

Volume 9 Issue 10, October 2020 

www.ijsr.net 
Licensed Under Creative Commons Attribution CC BY 

Table 1: Relations of NEUROD1 protein in various 

pathways 
Regulator Mechanism Target 

HAP1 up-regulates activity by         binding NEUROD1 

Two proteins that interact with ND, huntingtin-associated 

protein 1 (HAP1) and mixed-lineage kinase 2 (MLK2). 

Stimulation of NeuroD activity by huntingtin and huntingtin-

associated proteins HAP1 and MLK2 

NEUROD1 up-regulates quantity by expression         

       transcriptional regulation 

MGAT5B 

NeuroD1 and CTCF that bind to and activate the GnT-IX 

promoter, NeuroD1- and CTCF-dependent epigenetic 

mechanism governs brain-specific GnT-IX expression 

NEUROG3 up-regulates quantity by expression         

       transcriptional regulation 

NEUROD1 

Ngn3 overexpression altered the expression of a number of 

regulatory genes, including NEUROD1 

MAP3K10 up-regulates activity by         binding NEUROD1 

*Direct binding=         Indirect Binding= 

 

In 2004, Yan and Wang were the first to use 

oligonucleotides and small interfering RNA to study the 

expression and function of neuroD in retinas of chicken 

embryos. For studying neuroD, Yan and Wang used 

retrovirus to infect chick embryos, the infected embryos 

expressed an active repression construct which showed 

severe photoreceptor deficits. Anti-neuroD antibody which 

was specifically labelled to the nuclei of the outer nuclear 

layer was used as marker. The retinal cells were laminated 

and the results indicated that the outer nuclear retinal layer 

had become fragmented with areas that had low or no 

photoreceptor cells. Thus this indicated that repression of 

neuroD in chick embryos had affected gene related of 

photoreceptor. 

 

 
Figure 3: Pathway of Maturity Onset Diabetes of the young 

and Type II Diabetes mellitus studied using Kegg Pathway 

(https://www.genome.jp/kegg/pathway.html) 

 

The data suggested a specific and essential role for neuroD 

in photoreceptor formation in the chick retina. In 2011 Pang 

et al experimentally discovered that foetal and postnatal 

human fibroblasts can be converted into induced neuronal 

cells by combining NEUROD1 protein with POU3F2, 

ASCL1, and MYT1L genes. Thus, Pang concluded that 

lineage-determining transcription factors can help in 

converting non-neuronal human somatic cells, and 

pluripotent stem cells into neurons.  

 
Figure 4: Graphical representation for relation of 

NEUROD1 protein to various disease associated with it, 

visualized using OMIM database. 

 

In 1999 Malecki identified two 2 heterozygous mutations 

(Fig 3, 4) in NEUROD1 that lead to development of type II 

diabetes. First mutation was missense mutation (arg111-to-

leu), which disrupted the DNA-binding domain and 

inhibited the NEUROD1 activity of binding to E-box. The 

second mutation, (206+C), gives rise to a shortened protein 

which lacked the C-terminal transactivation domain. 

Malecki discovered that patients with the second type of 

mutation (shortened NEUROD1 protein) had more severe 

and suggestive case of Maturity-onset diabetes of the young 

(MODY), whereas that patients with first type of mutation 

(arg111-to-leu mutation) had more typical of type II diabetes 

mellitus. In 2001 Fajans et al termed the diabetes due to 

mutation due to truncated NEUROD1 protein as maturity-

onset diabetes of the young type 6. MODY (onset before 25 

years of age), is an autosomal dominant inheritant defect, 

due to absence of β-cell autoimmunity, and sustained 

pancreatic β-cell function. 

 

 
Figure 5: The species of vertebrata subphylum whose 

protein sequences were studied in this research retrieved 

from NCBI. 
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2. Materials and techniques 
 

Free to use internet based bioinformatics tools and softwares 

were used for examinations of NEUROD1 protein in 

Vertebrata subphylum 

 

Retrieval of NEUROD1protein sequence 

Entirety of protein sequences of NEUROD1 of subphylum 

Vertebrata (Total Two hundred and ninety-eight protein 

sequences) were retrieved from protein database of NCBI: 

(http://www.ncbi.nlm.nih.gov; accessed on September 2020) 

as recorded in Fig-5.  

 

 
Figure 6: Multiple sequence alignment of the two hundred 

and ninety eight neuronal differentiation 1 (NEUROD1) 

protein sequences.(Mentioned in Fig 5) 

Bioinformatics examinations 

 

Characteristic features of NEUROD1 gene  

SIGnaling Network Open Resource (SIGNOR) 

(https://signor.uniroma2.it/) tool was used to study the 

pathway of NEUROD1 at cellular level. Kegg Database was 

used for studying the role of NEUROD1 in MODY disease 

in humans (Fig 3).The NEUROD1 gene in human was 

visualized using 1000 genome browser tool available on 

NCBI. Online Mendelian Inheritance in Man (OMIM) 

(https://www.omim.org/) catalog was used to study the 

diseases caused by NEUROD1 mutation. ProtParam 

(https://web.expasy.org/protparam/) was used to predict 

physical and chemical properties of Human NEUROD1 

protein. For predicting of presence and location of signal 

peptide cleavage sites in NEUROD1 protein sequences from 

different organisms SignalP tool 

(http://www.cbs.dtu.dk/services/SignalP/) was used. 

 

 

 

 
Figure 7: Phylogenetic tree of the two hundred and ninety 

eight sequences of NEUROD1 protein generated using 

Neighbour joining method by MEGA-X software. 

 

Multiple sequence alignment 

The homology and analogy of nucleotide and protein 

sequence of Neuronal differentiation 1 (NEUROD1) gene 

with the already reported sequences was checked through 

BLASTn and BLASTp(NCBI) and related or similar 

NEUROD1 gene sequences were aligned by using Clustal 

Omega utilizing CLUSTAL-W (with character counts) 

method with default setting.(Fig 6) 

 

Phylogenetic analysis 

OMA browser was used to study local synteny of the 

aligned genes.The desktop version of Jalview was usedfor 

the generation of phylogenetic tree from aligned sequences 

of NEUROD1 gene. NeighborJoining (NJ) strategy and 

blossum62 were used for planning the evolutionary tree (Fig 

7). NCBI Tree viewer tool with NeighborJoining (NJ) 

method and blossum62 parameters were used to generate 

phylogenetic tree of the species with highest homology with 

human NEUROD1 (Fig 8). 

 

Visualization of Motifs 

The protein sequences of NEUROD1 were analyzedusing 

Multiple Em for Motif Elicitation tool (MEME; adaptation 

5.1.1) for discovering the sequence specific motifs. 

(http://meme-suite.org/tools/meme). MEME analysis was 

done using default settings and the motifs to find was 

increased to 10 motif per protein sequence.(Fig 9, 10) 

 
Figure 8: Phylogenetic tree of NEUROD1 protein 

sequences with highest identity with Human NEUROD1, 

generated by NCBI Tree viewer tool. 

(https://www.ncbi.nlm.nih.gov/blast/treeview/treeView.cgi) 
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Figure 9: Motifs found in the NEUROD1 protein sequence, 

10 motif were found in NEUROD1 sequence, discovered 

using MEME suite tools (http://meme-

suite.org/tools/meme). 

 

Secondary structure prediction 

A secondary structure prediction method based on the 

homologue method SOPMA (Self-Optimized Prediction 

Method with Alignment) ( https://npsa-prabi.ibcp.fr/cgi-

bin/npsa_automat.pl?page=/NPSA/npsa_sopma.html) was 

used for human NEUROD1 protein. For prediction of 

transmembrane helices in proteins of Homo sapiens 

NEUROD1 protein, TMpred tool (https://embnet.vital-

it.ch/software/TMPRED_form.html).  

 

3-D Structure prediction 

Sequences retrieval to predict 3D structure 

NEUROD1 Protein from Homo sapiens (NP_002491.3) 
was used as a template to construct a 3D model. 

Model building by homology modelling. 

To predict 3-D structure of NEUROD1, homology modeling 

was used that is the most suitable method for building 

protein models. The SWISS-MODEL (Fig 14) Homology 

Modelling Report (https://swissmodel.expasy.org/) (PDB ID 

2QL2) bioinformatics tool was used for generating fully 

automated protein structure homology-model of NEUROD1 

protein. The Human NEUROD1 protein structure was 

studied for evolutionary relationships of protein domain 

using CATH Protein Structure Classification database 

(https://www.cathdb.info/).Rasmol software was used for 

3D structure visualization. Relative Spatial arrangement of 

atoms (stereochemistry) of 3D model was studied using 

EMBL-EBI powered PROCHECK tool, 

(https://servicesn.mbi.ucla.edu/PROCHECK/) which helped 

in making the Ramachandran plot. 

 
Figure 10: Motifs identified by MEME tool for NEUROD1 

proteins. Differentcolored rectangles represent the sequence 

specific MEME motifs. 

 

Restriction Mapping & Primer Designing  

The restriction enzymes for NEUROD1 protein sequence in 

human were mapped using restriction mapper tool 

(http://www.restrictionmapper.org/). Primer designing for 

Human NEUROD1 nucleotide sequence was done using 

Primer-BLAST tool provided by NCBI 

(https://www.ncbi.nlm.nih.gov/tools/primer-blast/).  

 

3. Results and Discussion  
 

NEUROD1 are very important transcription factors required 

in regulation of insulin gene and mutation in these genes can 

cause MODY and Type II diabetes mellitus thus they play 

an important role in organisms. Hence to reveal the 

important factors about NEUROD1, I have analyzed and 

compared NEUORD1 gene sequence of Homo sapiens.  

 

 
Figure 11: Ramchandran plot of the Human Neuronal 

differentiation 1 (NEUROD1) protein structure. 

 

Diagnosis of NEUROD1 mutation by RFLP 

For detection of NEUROD1 mutations in Homo sapiens by 

RFLP,online bioinformatics software and tools were used to 

find appropriate restriction enzymes that cleave the 

NEUROD1 protein and primers were also designed for 

amplification of NEUROD1 gene.I mapped restriction 

enzymes with sites in the protein sequence of NEUROD1 

and also designed Primers for RFLP (Fig 14, 15). 63 

Restriction enzymes were mapped which have restriction 

enzymes in the NEUROD1 protein sequence. Primer 

designing was performed and Primer pair with  

5’ GACCCAGAAGCTGAGCAAGA 3’ and 

3’ TCGTGGAAGATGGCGTTCAG 5’ and Product length 

of 669 base pairs was considered to be acceptable. 

 

Alignment of NEUROD1 gene 

Basic Local Alignment Search Tool (BLAST) the most 

accepted search algorithm 

(https://blast.ncbi.nlm.nih.gov/Blast.cgi) was used to 

identify local regions of similarity and statistical 
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significance of nucleotide query sequence of 

NEUROD1.Multiple sequence alignment (fig 6) of two 

hundred and ninety-eight NEUROD1 protein sequences 

belonging to vertebrata subphylum (referenced in table 1), 

was done by Clustal Omega using CLUSTAL-W (with word 

counts) method and a similarity/identity matrices graph was 

generated (Fig 7). The study of multiple sequence 

alignments and similarity/identitygraph (Fig 7) demonstrated 

high homology in the protein sequences of vertebrate 

subphylum. 

 

Table 2: Organisms with highest protein homology with 

Human NEUROD1 protein 
Organism Percentage similarity with Homo 

sapiens Neuronal differentiation 

1 (NEUROD1) protein 

Halichoerus grypus 99.72% 

Papio anubis 99.72% 

Pan paniscus 99.72% 

Gorilla gorilla gorilla 99.72% 

Saimiri boliviensis boliviensis 99.72% 

Macaca mulatta 99.72% 

Pan troglodytes 99.72% 

Pongo abelii 99.72% 

Callithrix jacchus 99.72% 

Theropithecus gelada 99.72% 

Rhinopithecus bieti 99.72% 

Hylobates moloch 99.72% 

Sapajus paella 99.72% 

Rhinopithecus roxellana 99.72% 

Macaca fascicularis 99.72% 

Cebus capucinus imitator 99.72% 

Mandrillus leucophaeus 99.72% 

Cercocebus atys 99.72% 

 

Phylogenetic analysis of NEUROD1 gene 

For studying the evolutionary relationship, protein 

sequences of NEUROD1 protein in vertebrata subphylum 

were used and a phylogenetic tree was generated. The 

evolutionary tree was generated using the NeighbourJoining 

method. The analysis involved 298 protein sequences (Fig 

5).The outcome demonstrated that NEUROD1 protein come 

from one precursor gene and formed into various branches. 

As indicated by the phylogenetic tree NEUROD1 protein 

have relationship with one another (Fig. 7). 

 

Sequence Homology 

The pairwise alignment of the samples under study showed 

that HumanNEUROD1 protein sequence showed 99.72% 

similarity with 18 protein sequences (Table 2) of vertebrata 

subphylum. A phylogenetic tree for these sequences was 

made to study the phylogenetic relationship between the 

sequences with most homology (Fig 8).  

 

Examination of Sequence Specific Motifs 

I further performed motif examinations of these sequences 

by Multiple EM for Motif Elicitation software for 

identification of motif specific in NEUROD1 protein of 

vertebrata subphylum. I found 10 conserved motifs (Fig 9, 

10) in the Protein sequences of NEUROD1, which are 

shown in Table 3.  
 

 

Table 3: Sequence specific motifs found in NEUROD1 

protein sequences 
Motif Name E-value Sites 

RRMKANARERNRMHGLNAALDNLRKV

VPCYSKTQKLSKIETLRLAKNYIW 
3.5e-16050 295 

ALSEILRSGKSPDLVSFVQTLCKGLSQPTT

NLVAGCLQLNPRTFLPEQNQ 
1.4e-14879 293 

EEDEDLEEEEEEEEEDDDQKPKRRG 3.6e-6676 224 

CEIPIDNJMSFDSHSHHERVM 1.8e-4615 268 

PPLSINGNFSFKHEPSAEFEKNYAFTMHY

PAA 
2.7e-6565 221 

YQSPGLPSPPYGTMDSSHVFH 1.0e-5204 280 

MTKSYSESGLMGEPQPQGPPSWTDECLS

SQDE 
6.2e-6150 209 

PKKKKMTKARLERFK 1.5e-3868 289 

VKPPPHAYSAALEPFFESPLTDCTSPSFD 6.6e-3732 141 

EHEADKKEDDLEAMNAEEDSL 1.6e-3043 210 

 

By study of the results of Table 3, motif 1-

RRMKANARERNRMHGLNAALDNLRKVVPCYSKTQK

LSKIETLRLAKNYIW was found to be conserved more 

than other 9 motifs of vertebrata subphylum.By further 

analysis and characterization of the NEUROD1 protein 

using pfam tool (https://pfam.xfam.org/ ), it was found out 

that the motif – 

RRMKANARERNRMHGLNAALDNLRKVVPCYSKTQK

LSKIETLRLAKNYIW is a domain for (Basic Helix-loop-

helix) bHLH. bHLH is among the largest family of 

dimerizing transcriptional factor, they are very important 

factors required for cell development. 

 
Figure 12: 3D model of the Neuronal differentiation 1 

(NEUROD1) protein (colored by chain and viewed from the 

front.) by PDBe 

(https://www.ebi.ac.uk/pdbe/entry/pdb/2ql2)the protein 

contains: 

 

2 copies of Transcription factor E2-alpha,2 copies of 

Neurogenic differentiation factor 1, 2 copies of DNA (5'-

D(*DTP*DAP*DGP*DGP*DCP*DCP*DAP*DTP*DCP*D

TP*DGP*DGP*DTP*DCP*DCP*DT)-3'), 2 copies of DNA 

(5'-

D(*DAP*DGP*DGP*DAP*DCP*DCP*DAP*DGP*DAP*

DTP*DGP*DGP*DCP*DCP*DTP*DA)-3') 
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4. Structural and Characteristic Analysis 
 

Table 4: Chemical properties of NEUROD1 protein 

analyzed using ExPASy-ProtParam tool 
Sr.No Chemical Property Value 

1 Number of amino acids 356 

2 Molecular weight 39920.42 

3 Theoretical pI 5.19 

4 Total number of negatively charged 

residues (Asp + Glu) 

57 

5 Total number of positively charged 

residues (Arg + Lys) 

38 

6 Formula C1741H2688N484O561S17 

7 Estimated half-life((mammalian 

reticulocytes, in vitro) 

30 hours 

8 Instability index 74.57 

9 Aliphatic index 57.08 

10 Grand average of hydropathicity 

(GRAVY) 

-0.839 

 

Chemical properties of Human NEUROD1 are shown in the 

table 4. On the amino acid level, Human NEUROD1 protein 

is similar to numerous different NEUROD1 proteins present 

in vertebrata subphylum under study. For prediction of the 

presence of signal peptides and the location of their cleavage 

sites in proteins sequence, NEUROD1 protein was further 

examined by SignalP tool 

(http://www.cbs.dtu.dk/administrations/SignalP/) and the 

results predicted that there is 0.002 probability of presence 

of Sec signal peptide (Sec/SPI) signal peptide protein 

sequence. 

 
Figure 13: Predicted Protein-protein interaction networks of 

NEUROD1 with other proteins generated using STRING 

Database. 

 

NEUROD1 protein was examined using TMpred tool 

(http://www.cbs.dtu.dk/administrations/TMHMM) and the 

results indicated presence of 1 transmembrane helice, which 

is inside to outside helices, the helice is between acid amine 

298 to 551.SOPMA examination of Human NEUROD1 

protein was performed for studying the secondary structure 

of NEUROD1 protein sequence and the results stated that 

the peptide of Human Neuronal differentiation 1 

(NEUROD1) protein had 39.89% of alpha helices, 3.37% of 

beta turns, 3.97% of extended strands, and 52.81 % of 

random coil. SOPMA results indicate that extended strand 

had values lower than alpha helices and random coil in 

Human NEUROD1 protein. PROCHECK tool was used to 

study the quality of stereochemistry of Human NEUROD1 

protein by generating the Ramachandran plot (Fig. 11), 

which suggested Human NEUROD1protein had 98.3% 

residues in the most favoredregion, thus stating that it has 

good and stable stereochemistry.  

 

 
Figure 14: Graphical representation of Primer pairs 

generated through Primer-BLAST NCBI database. 

 

Homology modeling  

SWISS-MODEL Homology Modelling Report tool was 

used (https://swissmodel.expasy.org/) for prediction of 3D 

structure of Human NEUROD1 protein, and the predicted 

model was visualized using PROCHECK and PDBe 

(https://www.ebi.ac.uk/pdbe/entry/pdb/2ql2) (Fig 12).  

E47 homo- and heterodimers of the peotein structure are 

stabilized by two bonds of hydrogen and due to favorable 

interactions during packing. Instability of class II 

homodimers favors heterodimerization. 

 

DNA specific contacts by E47 are possible due to 

orientation of E47-NeuroD1 heterodimer on DNA. 

 

Argb10 contiguity to purine base N7 opposite the 

pyrimidine in position 3 is possible because of binding of 

CA(C/T) half sites toE47.NeuroD1 is prevented from 

forming this DNA contact by HisH1.1 blocks the shift in 

phosphate backbone binding, which inhibits the NEUROD1 

to form DNA contact. Without HisH1.1 Argb10 would bind 

the DNA in a specific conformation. E47-NeuroD1 

heterodimer should be oriented, as it may be beneficial for 

regulating other transcription factors, initiating formation of 

an active pre-initiation complex. Further studies of bHLH 

mutations and complexes with interacting transcription 

factors are required to know how the bHLH domain is once 

it binds to the E-box. 
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Figure 15: Restriction enzymes that have restriction sites in the NEUROD1 protein sequence. Restriction Mapper tool was 

used to map the restriction enzymes 

 

Prediction of protein interactions  

STRING database (https://string-db.org/) (Fig 13) was used 

to predict physical and functional protein-protein association 

networks of human NEUROD1 protein with other proteins 

of the family. The neural networks (fig 13) showed the 

interaction of NEUROD1 protein with other proteins of 

Hominidae family. There are different lines which have the 

results of curated databases, experimentally determined data, 

gene neighbourhood, gene fusions, gene co-occurrence, text 

mining, co-expression, and protein homology. Small nodes 

presented that they have low interaction with NEUROD1 

protein sequence and large nodes showed high interaction 

with query protein. Protein-protein interactions are very 

important in various biological processes including cell 

development and communication, gene expression, 

metabolism and immune responses. CATH databasewas 

used to study the evolutionary relationships of protein 

domains and it was found that NEUROD1 belongs to super 

family of helix-loop-helix DNA binding domain. 

 

5. Conclusion 
 

Studying of NEUROD1 gene can help in understanding 

onset of type II diabetes mellitus and Maturity-onset 

diabetes of the young, study of NEUROD1 can help in 

preimplantation genetic diagnosis of the NEUROD1 

mutations. In this investigation I have effectively annotated 

the full sequence of NEUROD1 protein and uncovered data 

about protein-protein association. The examination 

additionally gave insights about physicochemical nature of 

NEUROD1, secondary structure of NEUROD1 was 

predicted through different bioinformatics tools, and 

examination of the consensus sequence in NEUROD1 was 

done. Gene ontology and sequence specific motif study was 

also done and a phylogenetic investigation of NEUROD1 

protein was executed.  

 

The knowledge of bioinformatics is beneficial to understand 

the nature of pathways associated with Neuronal 

differentiation 1 (NEUROD1), viz. Regulation of gene 

expression in beta cells and regulation of gene expression in 

endocrine-committed (NEUROG3+) progenitor cells have 

been studied and the proteins associated with it are 

identified. The characterization of proteins have helped in 

biological understanding of MODY6 and NIDDM. 
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