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What is a gene?

• The gene is considered the basic unit of inheritance. 

• Genes are passed from parents to offspring and contain 

the information needed to specify physical and biological 

traits. 

• Most genes code for specific proteins, or segments of 

proteins, which have differing functions within the body. 

• Humans have approximately 20,000 protein-coding genes



What is a gene contd…

• Proteins are the brick and mortar that make up our cells and tissues. And 
genes are the part of our genome that encodes the information for making 
those proteins. For example, the human genome has roughly 20,000 protein-
coding genes. 

• Interestingly, all of the information for those 20,000 protein-coding genes is 
encoded by only 1.5% of the entire human genome. 

• A more expansive definition of a gene includes those segments of DNA that 
encode information for making an RNA molecule that functions in some 
fashion other than directly coding for a protein; these are sometimes referred 
to as RNA genes.



What is a gene contd…

• Genes are made up of sequences of DNA and are arranged, one 

after another, at specific locations on chromosomes in the nucleus 

of cells. 

• They contain information for making specific proteins that lead to 

the expression of a particular physical characteristic or trait, such 

as hair color or eye color, or to a particular function in a cell.



What controls the expression of a gene?

• Rate of transcription of gene to mRNA

• mRNA processing

• Rate of mRNA degradation

• Translation of mRNA to protein

• Post translational processing of protein

• Rate of protein degradation



Transcription

• Transcription of gene to mRNA

• Interplay of transcription factors (factors that can bring about an increase 

in specific gene transcription)

• Promoters (sequences to which the transcription factors and RNA 

polymerase bind)

• Enhancers and Silencers (Regulatory elements (to which transcription 

factors bind) that can enhance or silence a given gene by promoting or 

inhibiting transcription of a gene



mRNA processing in the nucleus

• 5’ cap

• 3’ Poly A tail

• Alternative splicing

• Certain tissues may have a different sequence of mRNA and therefore have 

different isoforms of the mRNA hence different isoforms of the protein.



Rate of mRNA degradation

• Sequences in the mRNA may bind to cytoplasmic factors to aid or 

reduce rate of mRNA degradation

• mRNA may be silenced by micro RNA (miRNA-non coding RNA) 

–protein translation may be inhibited. 



Translation of mRNA to protein 

• Presence of sequences on the mRNA aid in its translation to a 

protein

• Certain cytoplasmic factors may cause a reduction in translation



Post translation processing of protein

• Removal of signal peptide

• Addition of certain moieties to the protein

• E.g. Acetylation, phosphorylation, glycosylation 

• Formation of di-sulphide bonds

• Folding of the protein to the conformation most optimal for its 

activity



Protein Degradation

• Ubiquitin proteosome pathway

• Cellular proteases



What is Bioinformatics?

Bioinformatics, as related to genetics and 

genomics, is a scientific subdiscipline that 

involves using computer technology to 

collect, store, analyze and disseminate 

biological data and information, such as 

DNA and amino acid sequences or 

annotations about those sequences



Popular Databases

1. NCBI Entrez: https://www.ncbi.nlm.nih.gov/

2. PubMed: https://pubmed.ncbi.nlm.nih.gov/

3. Genome Database: https://www.ncbi.nlm.nih.gov/genome/

4. Protein Data Bank: https://www.rcsb.org/

5. Enzyme Database: https://enzyme.expasy.org/

6. Pathway Database: https://www.genome.jp/kegg/pathway.html

7. OMIM: https://www.omim.org/



Organization of this session on Bioinformatics

• Theory (2h) 

• Model Gene (Glucose 6 Phosphatase1)

• Information retrieval from the given databases

• Practical (4h)

• Each student will be given a separate gene 

• Student has to retrieve information about the gene

• A report has to be made on the given gene and submitted on the practical day itself. 

• The report will be part of the 25 page report you will be submitting as the Lab Practice 

School Report.



Human Glucose 6 
Phosphatase 1(G6PC1) 

• Type “ NCBI NLM” in Google

• Click on “NCBI - National Institutes of Health (NIH) “

https://www.ncbi.nlm.nih.gov/










Information retrieved

• Catlaytic Subunits of Glucose 6-Phosphatase in Humans (Homo Sapiens): 3

• Chromosomal Locations of the three catalytic subunits-

• Catalytic subunit 1 (G6PC1): Chromosome 17, NC_000017.11 (42900799..42914438)

• Catalytic subunit 2 (G6PC2): Chromosome 2, NC_000002.12 (168901291..168910000)

• Catlaytic subunit 3 (G6PC3): Chromosome 17, NC_000017.11 (44070673..44076344)

Gene IDs and Aliases of the three Catalytic Subunits

• G6PC1: Gene ID: 2538. Aliases: G6PC, G6PT, G6Pase, GSD1, GSD1a

• G6PC2: Gene ID: 57818 Aliases: IGRP

• G6PC3: Gene ID: 92579 Aliases: SCN4, UGRP

Online Mendelian Inheritance in Man (OMIM)- MIM numbers

•  G6PC1: MIM (613742)

•  G6PC2: MIM (608058)

•  G6PC3: MIM (611045)



Accession categories and molecule types

Category Description

NC Complete genomic molecules

NG Incomplete genomic region

NM mRNA

NR ncRNA (non coding RNA)

NP Protein

XM predicted mRNA model

XR predicted ncRNA model

XP predicted Protein model (eukaryotic sequences)

WP predicted Protein model (prokaryotic sequences)

https://en.wikipedia.org/wiki/Messenger_RNA
https://en.wikipedia.org/wiki/Non-coding_RNA
https://en.wikipedia.org/wiki/Protein
https://en.wikipedia.org/wiki/Messenger_RNA
https://en.wikipedia.org/wiki/Non-coding_RNA
https://en.wikipedia.org/wiki/Protein
https://en.wikipedia.org/wiki/Protein


Click on Name: G6PC1 on the webpage 
(https://www.ncbi.nlm.nih.gov/gene/?term=Glucose+6+Phosphatase+)





Click on Genome Data Viewer



Gene next to G6PC1-RNY4P2



Gene previous to G6PC1-LINC00671



Details of G6PC1



Go Back to webpage: https://www.ncbi.nlm.nih.gov/gene/2538
Tissue Specific Expression 

https://www.ncbi.nlm.nih.gov/gene/2538


Continue in https://www.ncbi.nlm.nih.gov/gene/2538
Bibliography-Related Articles

https://www.ncbi.nlm.nih.gov/gene/2538


Continue in https://www.ncbi.nlm.nih.gov/gene/2538

https://www.ncbi.nlm.nih.gov/gene/2538


In the webpage: https://www.ncbi.nlm.nih.gov/gene/2538
Click on P35575 to open to the following UniProt webpage

https://www.ncbi.nlm.nih.gov/gene/2538


Information retrieved from previous slide from webpage 
https://www.uniprot.org/uniprotkb/P35575/entry

Amino acids in G6PC1: 357 

Function of G6PC1:

Hydrolyzes glucose-6-phosphate to glucose in the endoplasmic reticulum. Forms with the 

glucose-6-phosphate transporter (SLC37A4/G6PT) the complex responsible for glucose 

production in the terminal step of glycogenolysis and gluconeogenesis. Hence, it is the key 

enzyme in homeostatic regulation of blood glucose levels.

Catalytic activity

D-glucose 6-phosphate + H2O = D-glucose + phosphate (5 Publications)

EC:3.1.3.9 (Enzyme) 



Continue on https://www.uniprot.org/uniprotkb/P35575/entry



Continue on https://www.uniprot.org/uniprotkb/P35575/entry

SUBCELLULAR LOCATION 

https://www.uniprot.org/uniprotkb/P35575/entry


Continue on https://www.uniprot.org/uniprotkb/P35575/entry

DISEASE AND VARIANTS OF THE ENZYME



Continue on https://www.uniprot.org/uniprotkb/P35575/entry

MUTATION AND FUNCTIONS OF MUTANTS



Continue on https://www.uniprot.org/uniprotkb/P35575/entry

POST TRANSLATIONAL MODIFICATIONS-PROCESSING

https://www.uniprot.org/uniprotkb/P35575/entry


Continue on https://www.uniprot.org/uniprotkb/P35575/entry

3D Predicted Structure of G6PC1 (Isoform 1)

https://www.uniprot.org/uniprotkb/P35575/entry


Continue on https://www.uniprot.org/uniprotkb/P35575/entry

3D Predicted Structure of G6PC1 (Isoform 1)

AlphaFold is an AI system developed by DeepMind that predicts a protein’s 3D structure from its 

amino acid sequence. It regularly achieves accuracy competitive with experiment.

https://www.uniprot.org/uniprotkb/P35575/entry


Continue on https://www.uniprot.org/uniprotkb/P35575/entry

SEQUENCE OF ISOFORM 1 of G6PC1

https://www.uniprot.org/uniprotkb/P35575/entry


SEQUENCE OF ISOFORM 2 of G6PC1

Continue on https://www.uniprot.org/uniprotkb/P35575/entry



https://www.uniprot.org/uniprotkb/P35575/entry

CLICK ON ALIGN THE TWO ISOFORMS in the above webpage below SEQUENCE and ISOFORM



https://www.uniprot.org/uniprotkb/P35575/entry

CLICK ON BLAST



https://www.uniprot.org/uniprotkb/P35575/entry

BLAST RESULTS OF G6PC1 Enzyme against the UniProt Database



https://www.uniprot.org/uniprotkb/P35575/entry

CLICK ON BLAST





PROTSCALE



PROTSCALE…



PROTSCALE…



COMPUTE pI/Mw



Information of G6PC1 Retrieved from UniProt

Location within the cell: Endoplasmic Reticulum Membrane

Variants that cause Glycogen Storage Disease 1A (GSD1A): 5M>R, 16 T>A, 16T>R, 20 Q>R, 38 D<V, 54Q>R, 

63W>R, 65 A>P, 68 G>R, 76 K>N, 77 W>R, 81G>R. 

Post Translational Modification – Gycosylation at position 96 (N) {N-Linked Glycosylation)

Structure : Predicted by AlphaFold

Isoforms 2 Created by Alternative Splicing. Isoform -1 (357 amino acids) , Isoform 2 (176 amino acids)

Amino acid Sequences of both isoforms obtained

Similarity of isoform -1 with glucose 6phosphatase with other species obtained by “BLAST”

Theoretical pI (isoelectric point of protein)=8.72



Go to Enzyme Database
https://enzyme.expasy.org/

















Go to OMIM webpage
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