
IN THIS ISSUE

PRESCRIPTION
ISSUE 02/2024 FEBRUARY 2024

BJOUXZ AND NATTOBJOUXZ AND NATTO
The girls were almost singing the tune ‘ABCDEFG, HIJKLMN,

OPQRSTU, VWXYZ’ in the standard Sesame Street melody. The

teaching-enhanced classroom (TEC) was comfortable with

appropriate lighting, air conditioning, and a projector, though

the outside temperature in the afternoon of mid-May 2023

might reach 35'C. The pharmaceutical chemistry lecturer

wrote the alphabet on the board in good order and reminded

the students about ‘BJOUXZ’. 

These six letters do not represent the one-letter

acronym for the twenty natural amino acids. When the

class reached the letter ‘E’, they were reminded of alpha

(α)-glutamic acid (Glu). Subsequent questions on the

tutorial sheet tested the students’ knowledge of

glutamic acid’s structure, as well as their understanding

of the amide functional group and dipeptide linkage. This

chemical bonding is involved in the construction of the

amino acid polymer, called poly-gamma (γ)-glutamic

acid (γ-PGA). 
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Figure 1: The chemical build-up of poly-gamma (γ)-glutamic acid (γ-PGA) could be
illustrated from its monomer, alpha (α)-glutamic acid (Glu or “E”).

Poly-γ-glutamic acid (γ-PGA) is produced by microbial fermentation of various Bacillus species
(Johnson et al. 2022). The soybeans are typically fermented by Bacillus subtilis (B. subtilis) to
give natto, a popular, traditional Japanese food (Li et al. 2021). Natto is served with soy sauce
and rice, as sushi (Figure 2). It is a widely known source of γ-PGA. It has a sticky, slimy texture,
a pungent odour, and a nutty flavour. It also contains protein, fibre, vitamins, and nattokinase,
an enzyme that has been shown to lower blood pressure and reduce the risk of heart disease
(Chen et al., 2018). High probiotic potential and other health benefits of natto have been
reported (Afzaal et al., 2022). 

The nattokinase consists of a single polypeptide chain, it is composed of a linear chain of 275
amino acid molecules (Yanagisawa et al., 2010) with spatial folding and without any disulphide
bond. This is unlike the structure of the nonapeptide oxytocin hormone, that was presented in
the online lecture on the organic chemistry subject (please see below, a book review of
Lessons in Chemistry by Bonnie Garmus, 2023). While in the pharmaceutical biochemistry
lessons, the amino acids are introduced to enhance the students’ knowledge on the detection
of those acids and the purification of proteins. The information on peptide degradation is also
valuable. These pharmacists-to-be will then get more input on the smart probiotics once they
are involved in their community pharmacy attachment. 

The pharmacy undergraduates were asked to illustrate this polypeptide γ-PGA, starting with
Glu, or 2-aminopentanedioic acid, as the monomer unit (Figure 1). In the γ-PGA molecule,
peptide bonds are formed between the amino (-NH2) group at carbon-2 (C2 or C-α) of Glu and
the carboxylic (-COOH) group at carbon-5 (C5 or next to C-γ) of another Glu unit at the end of
its side chain (Ho et al. 2006).
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Figure 2: Natto is served as sushi (left) at a Japanese dine-in. It is also an
appetiser, with a nutty flavour and a sticky, slimy texture (right).
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 Isoleucine (Ile)
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REFERENCE
Emeritus Professor Mary Garson AM [@MMaryGarsonae]. (2023, April 10). The chemical
structure of oxytocin is incorrectly drawn! A small detail. [Tweet / Post]. X.
https://twitter.com/MMaryGarsonae/status/1645373719987240966

A simple write-up of oxytocin is as follows: H-Cys-Tyr-Ile-Gln-Asn-Cys-Pro-Leu-Gly-NH2. Ile
is the three-letter abbreviation for an amino acid, isoleucine. The hydrocarbon side chain of Ile
includes an ethyl as the functional group (written as -C2H5 or -CH2CH3). However, the
chemical structure of oxytocin (Garmus, 2023, Lessons in Chemistry, page 126) is not
accurately presented (Garson, 2023). In writing the formula, there should be a true expression
for linking the carbon and hydrogen atoms in the ethyl group, i.e., -C2H5, instead of C2-H5. It is
noticeable and gives alert to the chemists, since there should only be three protons
connecting to the terminal methyl (-CH3) of the ethyl group (-CH2CH3). The writing of C2-H5
gives the impression that all five hydrogens are directly linked to one of the carbon-carbon
bonds, which is untrue. A similar illustration of oxytocin appears on the same page number of
the paperback version, which was adapted for the Apple TV+ series, having Brie Larson as the
main character. This review hopes that the printing of an ethyl group as C2-H5, might not be
on purpose.

Assoc. Prof. Dr. Ibtisam Abdul Wahab teaches chemistry to pharmacy
students. Her research interests include studies on traditional herbal
medicines and analysis of natural products from plants.
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Questions
Let's dive deeper into the article and evaluate your comprehension. We have 5 questions for you here.

https://forms.gle/U36uy5Xwrj6iTYkK9
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