Unimited Investigation of taste-altering mechanism: A model
Study for sweet taste providing activity of miracle fruit
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Abstract

Miraculin (MIR) is a kind of taste-modifying glycoprotein, which can modify a sour taste into a sweet taste,
isolated from a red fruit called Richadella dulcifica, also named as miracle fruits, a native shrub in tropical
West Africa. It is a homodimer that consists of 2 glycosylated 191-amino acid polypeptides that are cross-
linked by disulfide bonds. MIR has unique taste-modifying properties. Though flat in taste at neutral pH, it
shows taste-modifying activity to convert sourness to sweetness at acidic pH. Although this interesting
sensory effect has been previously characterized, the molecular mechanism underlying the taste-modifying
action of MIR is unknown.

10 zo 30 40 s0 S0

S S S S S N S S S S S S S S T S S S S S S S S R S S S S S S S S S IS S S S S S S I S S
ATGAAGGAAT TAAGCGAATGCT GCTGCTCGTGCTGCG TTGCTTGCTTGCG TCGTCTGCATT GTTGGCAGCA
M K E L T M L s L s F F F v s A L L A A

70 el s0 100 10

Introduction GCGGCCSACS CAETGCTTAG TGCAGGGGAT TCGGCACCCA ATCCGGTTCT TG.!"\CJ‘\TJ‘\G.&\CcI
GGAGAGAAACD TCCGGACG;;D GAOCAATT}’::D TACATTGT(;CBU CGGTGCTCCGO CGACCATGGCU
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The baS]‘C CharaCter Of the MIR ARGGA.&GRCGI;D TTGTTCGA;TD CTCCACCGATD CTCAACAT(;):U ATTTCTCGGGD GTTGATGGGCU
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191 amino acid residues, v o
Molecular Weight j_s 24600Da (13.9% Of IAC;TC?TG?DCCATCgGCé;DTeTCaAAg(;:DaACgCAgGT‘}Z}OOG(EiAA)i\_CG::OTgGTgGC;I;GGU
Sugars.) . TTTAAGAT;‘:D AGGAGTTTTE:;D TGGTAGTG(:‘:’D TTTTACAA(:;O TTGTTTTCTS(;O Tl:}l:}l:}li\ll}ll}GTS;l
The dimer can modify a sour taste to a eso veo oro oo woo -
SWeet taste, but the monomer Can not. TGTgGTgCCE GCQAAETAQA AgﬂchAgAT STGGGGATT\T’ AG?TTSATSA GIQAG(G-‘GAQGA
] ) RGUSAVITO0 CICVCAUCOR WARAGOAITD GCATVCOAGT TGARGARRAG DOTATACITO Simulation model of MIR monomer 3D structure by Discovery Studio® 2.5
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J. Biol. Chem. 263: 11536-9) e (Template model: Kunitz (STI) type inhibitor, 1R8N)
The amino acid sequence of miraculin
The hyvpothetical mechanism of the MIR
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Method and result Confirmation of the activity of miraculin of the organic acid composition, when we can feel sweet taste.
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We got the results by Ascorbic ++
acid #E % (g/v) 001 005 0008 0038 0007  0.037 0.021 0.103
method, with sensory o _
] Citric acid + 4+ mol i
evaluation the crude Acetic . N (mmol/L) 0.52  2.60 0.60 2.83 1.17 6.16 1.19 5.85
extract from  the acid pH 342 296 348 307  3.87 3.48 3.63 3.23
miracle fruits. Malic acid - *
Lactic acid - + pKa 3.15,4.77, 6.40 3.4,5.1 4.76 4.17
which sample can make you which sample can make you feel stronger sweet taste between 2
feel strongest sweet taste? different concentration compared with 0.8% sucrose?
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Conclusion and discussion
- " zemicron o No significant differences were noted in the results neither among the
i pLTex321sV5H 4 kinds of organic acid composition nor between the two different
V5-H ta | URA3 . . . .
5'(5:9; A Efsabe kinds of concentration of the same organic acid.
o (3433 ] OYCt Terminator (1 5| TSSPEHiSM But we can make sure about the unique taste-modifying activity of the
mcs | URA3 ; . . . .
westigiidy _ R 8047bp MIR with 4 kinds of the organic acid composition.
Hspfg}',:iiéﬁiii . Anci We constructed the plasmid pLTSSP6HISM to express the
Expression vector map recombination miraculin in yeast cells.
e oo P We'll purify the MIR and re-MIR, and do the CD spectroscopic
o >’ analysis to try to know the conformational change of miraculin acid-
| | | . . response. At last we'll try to figure out the 3D protein structure of
Signal | Miraculin Expression plasmid map . :
peptide ~ ©His-tag miraculin.
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