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Process of gene expression

DNA (Deoxyribonucleic acid) is the ‘blueprint of life’ (Orphanides; Reinberg, 2002). DNA
within the eukaryotic cells imports genetic instruction to all living organism, with in cell
nucleus. Gene expression is a process of conveying information usually a protein into a
useful product. DNA a chemical, consists of double helix structure of two long molecules.
consisting of (Ross; Wilson, 2018) two chains which are nucleotides, comprising of
components which are sugar, phosphate group and a base. These DNA molecules combine
proteins which complete the chromosomes. Instruction within the DNA is found in the bases,
there are four of these Adenine (A); Guanine (G); Thymine(T) and Cytosine(C). There is a
process of gene expression Transcription and Translation. Transcription takes place within
the membrane of the nucleus. translation takes place outside the nucleus in the cytoplasm.



Where there are three stages are quite complex in the process. Initiation, elongation, and
termination (Sturgeon,2018).

Figure 1 Transcription and Translation
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Figure 2 transcription & translation (Cobb, 2018)

Practically all body cells accommodate the human being’s genome (McCabe, L et al, 2008).
Chromosomal DNA is housed in a membrane bound nucleus, With in every eukaryote cell in
Humans. This organism is subdivided into compartments such as subcellular organelles, the
nucleus, and (Crick, 1958) DNA gives hereditary instruction which can be used as practical



products, mostly proteins. Gene expression requires two stages transcription is the first stage
which forms a replication of a small part of the material that is in the DNA. (Seeley, Stephens
and Tate, 2008). In the DNA are four bases

e Adenine (A)
e Guanine (G)
e Thymine(T)
e Cytosine (C)

Adenine will always pair with thymine, whereas cytosine and guanine go together. For
example, this genetic code ATCTGACCG would be comparable by UAGACUGGC,
meaning always complimentary. There sixty-four permutations in different codon sequences.
AUG is the start codon. There are three sites A(aminoacyl), P(polypeptide) and E(exit) where
the ribosomes bind to the mRNA. The ribosomes will move by three nucleotides.

Through the middle of the helix they run attached by hydrogen bonds. These along the
molecule of the DNA, are base codes which are referred to when going through protein
synthesis. This is known as complementary base pairing (Ross & Wilson, 2018). Double
stranded is the way DNA (double helix) is made up. One strand is deciphered in this
transcription process by complemental pairing, onto a length of RNA, which goes into the
cytoplasm and goes to a ribosome, through the nucleus pore. The RNA has a backbone
ribose whereas DNA is deoxyribose. Transcribed by an enzyme, RNA Polymerase reads the
strand that is complimentary to that part in the gene (Jeraldo, 2006). This is known as
initiation in transcription, the RNA attaches to the promoter as in figure 2. Pre-mRNA,
which is not transcribed but function in translation. RNA carries protein coded regions; these
have areas called exons that code part of the protein and introns that do not code parts of the
protein. (Seely, Stephen and Tate, 2008). The intron (non-coding part) will be edited which
is called RNA splicing before turning into protein. Posttranscriptional processing first act is
to 5° prime (7-methyl guanosine cap) end of the mRNA and a series of adenine nucleotides
(poly-A tail) 3’on the other end. The 5” end is upstream (GU) and the 3’ end is downstream
(AG).



Figure 3FFF

gene (DNA)
exon . exon exon 2 exon
—— Intron —— intron —— intron ———
promoter

+ transcription

TN ———

+ splicing

T ——
T ————

+ translation

amino acid
chain

+ posttransiational
modification

protein

© 2013 Encyciopadia Britannica, Inc.

Figure 3 ( Britannica, 2018)

RNA will import this advice to messenger RNA (mRNA) to the ribosomes to be rewritten.
There are three different types of RNA

e mMRNA (messenger RNA)
e tRNA (transfer RNA)

e rRNA (ribosomal RNA)

When the mRNA is being prepared the introns are removed as in figure 3, the exons are then
merged forming a cultivated mRNA. (Seeley, Stephen & Tate, 2008) Many different proteins
can be produced from RNA splicing. These different RNA’S all do different things.



(Sturgeon, 2018) When the mRNA is completed with the first amino acid the tRNA aligns
with the start codon (AUG, codes for methionine) which is a three-letter arrangement of
nucleotides. The elongation stages are when the mRNA flow through the ribosome, one at a
time. Every time a new codon arrives at the ribosome, tRNA enhances providing a new
amino acid into right sequence through the ribosome. This makes the chain longer, the tRNA
repeating it many times able to choose and bring more amino acids. The final stage is
termination in gene expression when polypeptides or amino acids go into proteins where they
are needed. This is done by messenger (MRNA) which is interpreted by the ribosome (stop
codon UAA, UAG & UGA). This is where translation ends, the ribosomal subunits
(Sturgeon, 2018) mRNA and protein part. The Hydrogen bonds create Amino acids to fold in
repetitious pattern, then into its final 3D shape. This then goes on to be conveyed to where it
IS needed.

Gene expression where DNA (deoxyribonucleic acid) allows saved data to produce a useful
protein. This includes a complex process of two steps Transcription and Translation. Genetic
knowledge is needed to determine the characteristics of all living things. Transcription, the
enzyme RNA polymerase (ribonucleic acid) produces messenger RNA (mRNA). Translation,
MRNA is used for making protein synthesis. As the DNA cannot leave the nucleus as it is too
large a molecule, it makes a copy or transcript by unwinding a strand of its double helix.
This then goes through a complex process of translation where the mRNA is translated to
assemble a protein, these contain precise amino acids. The termination is the last stage where
the polypeptide chain is released, the stop codon enters the ribosome. The polypeptide folds
into a 3D pattern where it is carried to the appropriate place. Gene expression allows the cell
to react to the changing environment (food, drugs, and toxins) The human body consists of
trillions of cells with many functions and parts, gene is expression is just one of them.

995 words.



References

Waugh. A. & Grant. A. (2018) Ross and Wilson Anatomy and Physiology

13™ Edition, Elservier.

McCabe.L (2008). What is Genomics 1% Edition, University of |California press pp9-29,
chapter 2 Available at: https://www.jstur.org/stable

Assessed on 13/04/2020

Cobb. V. (2018) DNA Guide to Health Awvailable at: https://dnaguidetohealth.comrole-
nutition-gene-expression

Assessed on :19/04/2020

Jeraldo. P. (2006) The Genetic Code. Available at:
https://www.coursehero.com/file/11041677/jeraldo

(Assessed on: 19/04/2020)

Britannica's editors include Adam Augustyn, Patricia Bauer, Brian Duignan, Alison Eldridge,
Erik Gregersen, Amy McKenna, Melissa Petruzzello, John P. Rafferty, Michael Ray, Kara Rogers,

Amy Tikkanen, Jeff Wallenfeldt, Adam Zeidan, and Alicja Zelazko. (2013) Gene Hereditary/

DNA, Encyclopaedia Britannica. Available at: https://www.britannica.com/science/gene.

(Assessed on 19/04/2020)


https://www.jstur.org/stable
https://dnaguidetohealth.comrole-nutition-gene-expression/
https://dnaguidetohealth.comrole-nutition-gene-expression/
https://www.coursehero.com/file/11041677/jeraldo
https://www.britannica.com/editor/Adam-Augustyn/6394
https://www.britannica.com/editor/Patricia-Bauer/3520770
https://www.britannica.com/editor/Brian-Duignan/6469
https://www.britannica.com/editor/Alison-Eldridge/7869468
https://www.britannica.com/editor/Erik-Gregersen/6723
https://www.britannica.com/editor/Amy-McKenna/6443
https://www.britannica.com/editor/Melissa-Petruzzello/9400228
https://www.britannica.com/editor/John-P-Rafferty/6747
https://www.britannica.com/editor/Michael-Ray/6392
https://www.britannica.com/editor/Kara-Rogers/6713
https://www.britannica.com/editor/Amy-Tikkanen/6393
https://www.britannica.com/editor/Jeff-Wallenfeldt/6749
https://www.britannica.com/editor/Adam-Zeidan/12409087
https://www.britannica.com/editor/Alicja-Zelazko/9823860
https://www.britannica.com/science/gene

Seely, R.R. Stephens, T.D. and Tate, P. (2008) Anatomy & Physiology. 8" Edition. New
York: McGraw-Hill.

Sturgeon, D. (2018) Introduction to Anatomy and Physiology For Healthcare students.Oxon:
Routledge 8" Edition



