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Abstract 
Peptides and proteins are biologically important biomolecules important to all living systems. Mammals, 

including humans, use many peptide molecules as signaling hormones, and the role of proteins is 

important in cell structure and function. Peptides are derived from proteins, perform biological functions 

in all areas of life, and act as signaling agents involved in protein-protein interactions that are essential to 

all biological processes. Almost all human diseases are closely related to the function of peptides and 

proteins, and many peptides and proteins have been used for disease prevention and treatment. Despite 

the presence of more than 10,000 different proteins in human cells, the role of many peptides is still not 

fully understood. Even the most well-studied peptides and proteins still face various obstacles to their 

development as research tools and clinical drugs. This review focuses on the chemistry of peptides with 

their role in antibiotics and hormones, their use against bacteria, and their application as prophylactics. 

Limitations and challenges that limit the therapeutic application of peptides are highlighted. 
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1. Introduction 

Peptides are naturally occurring biomolecules, short chains of amino acids joined by peptide 

bonds. There are 20 naturally occurring amino acids, which when combined like letters are 

words, form a huge variety of different molecules. Peptides are called oligopeptides when their 

chain is less than 20 amino acids, including dipeptides, tripeptides, tetrapeptides, etc. 

Polypeptides are longer, continuous, unbranched chains of peptides. Polypeptides containing 

about 50 or more amino acids are called proteins. Peptides can be obtained naturally or 

synthetically and are composed of two or more amino acids joined by amide formation. A 

chemical bond (covalent bond) formed between the nitrogen atom of one amino acid and the 

carboxyl group of another amino acid. Peptides can be distinguished from proteins by the 

number of amino acids. Dipeptides are known as the shortest peptides and consist of two 

amino acids joined by a single bond known as a peptide bond. Peptides are often classified by 

function or synthesis. Peptides are found in all life on Earth and are intrinsically related to the 

origin of life. Synergistic interactions between peptides and other molecules such as amino 

acids, proteins, nucleic acids and lipids are driving forces at all stages of chemical evolution. 

Today, chemical-peptide synthetic biology approaches offer a theory about the evolution of 

life, especially in the eyes of scientists who believe that chemistry historically preceded 

biology [1-4]. 

Peptides are present in all living things and play an important role in all kinds of biological 

activities. Like proteins, peptides are naturally formed (synthesized) by transcription of 

sequences in the genetic code DNA. Transcription is the biological process of copying a 

specific her DNA gene sequence into a messenger molecule, mRNA, carrying the code for a 

specific peptide or protein. Chains of amino acids read from the mRNA are assembled into one 

her molecule by peptide bonds. In the human body, peptides are found in all cells and tissues 

and perform a variety of important functions. Maintaining proper concentration and activity 

levels of peptides is necessary to achieve homeostasis and maintain good health. They explore 

the 'middle space' between small chemical molecules and biologics based on molecular weight. 

They possess intermediate properties of conformation-independent elongation, and have the 

advantages of both small molecule drugs (e.g. enhanced permeability) and therapeutic proteins 

(selectivity, targeting potency), along with undesirable side effects and It has drawbacks such 

as drug interactions or membrane-impermeable [5, 6]. 
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Classes of peptides 

Peptides are commonly divided into several classes according 

to their source and function. These classes differ in how the 

peptides themselves are produced. For example, ribosomal 

peptides are produced from translation of mRNA. Ribosomal 

peptides often function as hormones and signaling molecules 

in vivo. These include tachykinin peptides, vasoactive 

intestinal peptides, opioid peptides, pancreatic peptides, and 

calcitonin peptides. Some groups of peptides include plant 

peptides, bacterial/antibiotic peptides, fungal peptides, 

invertebrate peptides, amphibian/skin peptides, venom 

peptides, cancer/anticancer peptides, vaccine peptides, 

immune/inflammatory peptides, brain Includes peptides, 

cardiovascular peptides, renal peptides, respiratory peptides, 

neurotropic Peptides, and blood brain peptides. Some 

ribosomal peptides undergo proteolysis. They function as 

hormones and signaling molecules, typically in higher 

organisms. Some microorganisms produce peptides as 

antibiotics, such as microcins and bacteriocins [7-9]. Peptones 

are small pieces of protein derived from animal milk or meat 

by hydrolysis with proteolytic enzymes. Peptones also include 

fats, metals, salts, vitamins, and many other biological 

compounds. It is used in nutrient media for the growth of 

bacteria and fungi [10, 11]. In contrast to ribosomal mediation, 

non-ribosomal peptides are enzymatically degraded [12, 13]. 

Glutathione, a component of the antioxidant defenses of most 

aerobic organisms. Other non-ribosomal peptides are found in 

unicellular organisms, plants and fungi and are synthesized by 

modular enzyme complexes called non-ribosomal peptide 

synthetases [14, 15]. 

 

Synthesis of peptides  

 

 
 

Fig 1: Diagrammatic representation of peptide synthesis 

 

Peptides are formed naturally in the body and synthesized in 

the laboratory. The body organically produces several peptides 

such as enkephalins, vasopressins and opioid peptides. Peptide 

synthesis techniques based on chemical methods have been 

used in the past 100 years of history. T. Curtius (1881) 

synthesized the first of his N-protected dipeptides, 

benzoylglycylglycine, using the azide coupling method of 

treating the silver salt of glycine with benzoyl chloride. 

However, the first published synthetic dipeptide, Gly-Gly, was 

synthesized by Emil Fischer in 1901 by hydrolysis of glycine 

diketopiperazines and is considered the beginning of peptide 

chemistry [16, 17], where amino protecting groups are 

Developed. Then the carbobenzoxy (Cbz) group was 

introduced, followed by he tert-butyloxycarbonyl (Boc) group 
[18, 19]. Solid-phase peptide synthesis (SPPS) was introduced to 

synthesize peptide sequences using solid resins and to 

otherwise improve peptide synthesis [20-23]. 

 

The biological and physiological role of peptides 

The function that a peptide performs depends on the type and 

sequence of amino acids in the chain and the specific form of 

the peptide. Peptides often act as hormones and are therefore 

biological messengers that carry information from one tissue 

to another through the blood. Her two general classes of 

hormones are peptide hormones and steroid hormones. Peptide 

hormones are produced by glands and many tissues such as the 

stomach, intestines, and brain. Examples of peptide hormones 

are hormones involved in blood sugar regulation such as 

insulin, glucagon-like peptide 1 (GLP-1), and glucagon, and 

appetite-regulating hormones such as ghrelin. For a peptide to 

be effective, it must bind to its specific receptor located on the 

membrane of the relevant cell. Receptors span the cell 

membrane and consist of an extracellular domain to which the 

peptide binds and an intracellular domain that functions when 

the peptide binds and activates the receptor. An example is the 

GLP-1 receptor found on pancreatic beta cells. Activation of 

the receptor by natural GLP-1 or peptide analogues (synthetic 

molecules that mimic the action of natural his GLP-1 such as 

our lixisenatide) stimulates a series of biological events to the 

cell. Release insulin. Due to their function, peptides are called 

neuropeptides, peptides that work in conjunction with nerve 

tissue. Lipopeptides are associated with lipids and pepducins 

are lipopeptides that interact with GPCRs. Peptide hormones 

are peptides that function as hormones. Proteose is a mixture 

of peptides produced by protein hydrolysis [24, 25]. Peptide 

drugs are chemicals designed to directly modulate the peptide 

system in the body or brain. A cell-penetrating peptide is a 

peptide able to penetrate the cell membrane [26]. 

 

Conclusions 
The field of peptide science is growing and this tremendous 

progress demonstrates the importance of peptides and proteins 

as therapeutic agents. Short peptides exhibit an amazing 

variety of biological functions that can be exploited by 

innovative therapeutics in nearly every field of medicine. They 

are synthesized and studied by research groups distributed 

around the world. Peptides, which are fragments of proteins, 

have become attractive pharmaceuticals with almost unlimited 

potential, and further development is awaited in the near 

future. The growth of peptides as therapeutic agents is 

receiving increasing attention from pharmaceutical companies. 

Advantages of peptides as drugs include their specificity, 

potency, activity, and low toxicity. Chemical synthesis, 

especially SPPS based on Fmoc chemistry, is currently the 

most popular choice for peptide manufacturing processes. 

 

References 

1. Hamley IW. Introduction to Peptide Science. Wiley; 

c2020. ISBN 9781119698173.  

2. Rammensee HG. Chemistry of peptides associated with 

MHC class I and class II molecules. Current opinion in 

immunology. 1995;7(1):85-96. 

3. Nelson, David L, Cox Michael M. Principles of 

Biochemistry (4th ed.). New York: W. H. Freeman; 

c2005. ISBN 0-7167-4339-6.  

4. Saladin K. Anatomy & physiology: the unity of form and 

function (6th ed.). McGraw-Hill; c2011. p. 67. ISBN: 

9780073378251.  

5. Anfinsen CB, Edsall JT, Richards FM. The formation and 

stabilization of protein structure. Adv. Protein Chem. 

1972;99:1-424. 

6. Grant GA. Synthetic Peptides: A User’s Guide, 2nd ed.; 

Oxfprd University Press: New York, NY, USA; c2002. p. 

1-9. ISBN 9780195132618. 

7. Abba J Kastin ed. Handbook of Biologically Active 

Peptides (2nd ed.); c2013. ISBN 978-0-12-385095-9.  

8. Duquesne S, Destoumieux-Garzón D, Peduzzi J, Rebuffat 

S. Microcins, gene-encoded antibacterial peptides from 

enterobacteria. Natural Product Reports. 2007;24(4):708-

34. 



 

~ 144 ~ 

International Journal of Applied Research 
 

9. Masso-Silva JA, Diamond G. Antimicrobial peptides from 

fish. Pharmaceuticals. 2014;7:265-310. 

10. Payne JW, Rose Anthony H, Tempest DW. Peptides and 

micro-organisms. Advances in Microbial Physiology. 

Advances in Microbial Physiology. Oxford, England: 

Elsevier Science. 1974;13:55-160. 

11. Khalil AA. Protein characterization of the aqueous soluble 

phase of acidified and autolyzed bolti fish (Tilapia 

nilotica) viscera. Asian Journal of Biotechnology. 

2012;4(3):108-119. 

12. Hummel J, Niemann M, Wienkoop S et al. Pro MEX: a 

mass spectral reference database for proteins and protein 

phosphorylation sites. BMC Bioinformatics. 

2007;8(1):216.  

13. Marquet P, Lachâtre G. Liquid chromatography-mass 

spectrometry: potential in forensic and clinical toxicology. 

Journal of Chromatography B. 1999;733(1-2):93-118.  

14. Meister A, Anderson ME. Glutathione. Annual Review of 

Biochemistry. 1983;52(1):711-60.  

15. Hahn M, Stachelhaus T. Selective interaction between 

nonribosomal peptide synthetases is facilitated by short 

communication-mediating domains. Proceedings of the 

National Academy of Sciences of the United States of 

America. 2004;101(44):15585-90.  

16. Lichtenthaler FW, Emil fischer. His personality, his 

achievements, and his scientific progeny. Eur. J Org. 

Chem. 2002;24:4095-4122. 

17. Fischer E, Fourneau E. Ueber einige derivate des 

glykocolls. Ber. Dtsch. Chem. Ges. 1901;34:2868-2877. 

18. Merrifield RB. Solid phase peptide synthesis. I. The 

synthesis of a tetrapeptide. J Am. Chem. Soc. 

1963;85:2149-2154. 

19. Anderson GW, McGregor AC. T-butyloxycarbonylamino 

acids and their use in peptide synthesis. J Am. Chem. Soc. 

1957;79:6180-6183. 

20. Grapsas I, Cho YJ, Mobashery S. N-(tert-

butoxycarbonyloxy)-5-norbornene-endo-2, 3- 

dicarboximide, a reagent for the regioselective 

introduction of the tert-butoxycarbonyl (boc) protective 

group at unhindered amines: Application to amino 

glycoside chemistry. J Org. Chem. 1994;59:1918-1922. 

21. King DS, Fields CG, Fields GB, A cleavage method 

which minimizes side reactions following fmoc solid 

phase peptide synthesis. Int. J Pept. Prot. Res. 

2009;36:255-266. 

22. Berman AL, Kolker E, Trifonov EN. Underlying order in 

protein sequence organization. P. Natl. A. Sci. USA. 

1994;91:4044-4047. 

23. Kemp D, Leung SL, Kerkman DJ. Models that 

demonstrate peptide bond formation by prior thiol capture 

i. Capture by disulfide formation. Tetrahedron Lett. 

1981;22:181-184. 

24. Hamley IW, Kirkham S, Dehsorkhi A, et al. Toll-like 

receptor agonist lipopeptides self-assemble into distinct 

nanostructures. Chemical Communications. 

2014;50(100):15948-51. 

25. Hutton JC. Peptide Hormone Secretion: A Practical 

Approach, Hull University Press; c1991. ISBN 0-19-

963068-2. 

26. Martin ME, Rice KG. Peptide-guided gene delivery. 

AAPS J. 2007;9:E18-E29. 


