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Abstract

Breach of association of legumain protein activities to the corresponding cellular components results
in over-expression of legumain, and constitutes a key biomarker for a variety of life-taxing sicknesses
like cancer, Alzheimer’s/Parkinson’s and acute kidney injury. To suppress the functions of legumain, it
is hypothesized that a water soluble and edible biomolecule, namely, butrin (7, 3’, 4 -trihydroxy
flavanone-7, 3’-diglucoside) may have the therapeutic potential owing to its special ability to bind to
the key catalytic sites of legumain, discovered through bioinformatic studies. Insights, into the docking
structure of butrin were provided with emphasis on the relative binding abilities of various hydroxyl
groups of butrin with the amino acid residues of the legumain protein.
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INTRODUCTION

Butrin is hypothesised to have the therapeutic potential for dreadful diseases like cancer, Alzheimer’s
and acute kidney damage via suppression of the functions of the protein legumain, the key biomarker
of the aforesaid ailments. Details on the strucure, chemical composition and physicochemical properties
of butrin (Cz7H32015 2H,0; 7, 3°, 4’-trihydroxy flavanone-7, 3’-diglucoside) can be found in the
National Library of Medicine and other standard scientific literature [1, 2]. The author hypothesizes
that the sanctity of butrin lies in its ability to treat a variety of cancers (retinoblastoma, oral, lung, liver,
breast and many others) as well as prominent diseases like the Alzheimer’s and the acute kidney injury.
The basis for such a hypothesis lies in the potential of the molecular level interaction of butrin with the
amino acid residues of the over expressed biomarker, namely, legumain. Under diseased conditions,
there will be a breach to the proper association of legumain (LGMN) activities with the corresponding
cellular compartments [3-9]. The chemical structure of butrin as well as the legumain are shown in
Figures 1 and 2. [1, 3, 10]. The rich oxygen content and multifunctional grops (hydroxyl, aryl ether,
guinone and aromaticity), enabled the butrin molecule to interact with legumain in various ways.

The crystal structure of human legumain [asparaginyl endopeptidase (AEP) or vacuolar processing
enzyme (VPE)], activated at pH 4.0 is shown as a green cartoon in Figure. 2. The active site is labelled
as the covalent Z-Ala-Ala-AzaAsn-chloro-mehtyl
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diseases. The trafficking of legumain (AEP) inside the cell (from lysosome into the cytosol (dark purple
arrow) and into the nucleus (light purple arrow) as well as to outside the cell is schematically shown in
Figure 3. Based on the preliminary docking studies on the relative interaction of butrin with the residual
amino acids of legumain (Figure 4), it is hypothesized that the molecular level interactions of butrin
with legumain may tackle the abnormal functions of legumain.
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Figure 1. Chemical structure of butrin (Cx7H32015 2H,O; CAS: 492-13-7; 7, 3’, 4’-trihydroxy
flavanone-7, 3’-diglucoside) [reproduced with permission from 1].
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Over expression of legumain is known to cause acute kidney injury as well [11] and the hypothesis
envisioned here, namely, interaction of butrin with legumain may effectively suppress the abnormal
functions of legumain.

Butrin’s Interaction With Legumain

Legumain is over expressed in retinoblastoma, a paediatric cancer, that affects thousands of children
in India every year. Butrin’s interaction with legumain is studied through bioinformatic docking studies.
The results demonstrated clear interaction of butrin with the residual proteins, Cys 189, Hie 148, Ser
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215 and Glu 190 of the legumain protein as shown in Figure. 4. This gives the hope that butrin may
play an important role to suppress the over expression of legumain in retinoblastoma, breast, oral, lung
and liver cancers. Legumain protein is the key culprit to induce tremendous pain in oral cancer patients
and its suppression is very important to promise a painless therapy. Butrin may offer tremendeous hope
in that direction.

The author has learnt that butrin has offered promising results in animal trial models of
Alzheimer’s/Parkinson’s disease carried out by a prominent research group in India. The author’s
discovery about the interaction of butrin with legumain will give mechanistic clues for all the research
groups that are pursing animal model studies and clinical trials.
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Figure 2. Crystal structure of legumain [asparaginyl endopeptidase (AEP) or vacuolar processing
enzyme (VPE)] [Reproduced from reference 3 with permission from Elsevier].

Studies related to animal trials by feeding them on butrin containing diet and monitoring the
expression of the biomarkers of cancer and Alzheimer’s diseases are underway and they would form
the subject of the large research communication later. The author is hopeful of fruitful research
collaboration with research groups across the globe.
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Figure 3. Compartmentalization as well as in and outward mobility and traficking of legumain (marked
as AEP in the Figure as shown in near hemispherical shape) leading to conditions like Alzheimer’s and

Cancer. [asparaginyl endopeptidase (AEP) or vacuolar processing enzyme (VPE)] [Reproduced from
reference 3 with permission from Elsevier].
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Figure 4. Energetically most favoured structure of butrin in interaction with key amino acids of the
legumain protein.
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CONCLUSION

Over-expression of legumain is one of the key therapeutic targets in most of the dreadful ailments
like cancer (retinoblastoma, brain, lung, liver, breast), Alzheimer’s disease and acute kidney injury. A
hypothesis, based on butrin’s beautiful interaction with legumain through preliminary docking studies
gives hope for a positive therapeutic benefit for the patients.

"Dedicated to the legendary oncologist Padma Vibhushan Late Dr. V Shanta amma
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