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Filamentous fungi are known to be prolific producers of secondary metabolites, such as penicillin,
lovastatin, and cyclosporine, and are an important resource for discovering small molecules of
pharmaceutical and industrial value. Monascus spp. produced several well-known polyketides such
as monacolin K, citrinin, and azaphilone pigments. Azaphilone pigments are a class of fungal
metabolites characterized by a highly oxygenated pyrano-qunone bicyclic core and exhibiting a
broad range of bioactivities. In this study, the orange pigments will be transformed into red
pigments by replacing the oxygen moiety of orange pigments with various nitrogen-containing
derivatives. The optimal side chain will be selected by using 3D QSAR approaches, such as
pharmacophare development and molecular simulation. The amino acid and amino alcohol

derivatives will be tested as the inhibitors of melanogenesis for novel cosmeceuticals.
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Monascus sp

o . . amino acids
N-containing side chains v
amino alcohols

s i
Novel Pigments .
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_,-a"’ Pharmacophore development
_--="3D QSAR
Computer modeling side chain No of C

. - : < steric hinderance
physicochemical properties calculation
hydrophilic/hydrophobic

() % %% 2 i3

1. B R4ae IR AR B R EH/ AT A5 Lot B¢ LiE P ¢ ehamino acid - 4- glutamic
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a. Molecular Properties Calculation
b. Conformation--- Generate Conformation
c. Pharmacophore--- Common Feature Pharmacophore Generation

d. Pharmacophore--- Ligand Pharmacophore Mapping

i# P~ glutamic acid, leucine, tryptophan % 3 #& amino acid £ 2-amino-4-picoline, theanine,

2-amino-1-propanol % 3 #& amino alcohol » & 735 > S %407 ¢
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a. Molecular Properties

Rotatable Molecular Fractional
z N 42 R= |ALogP| MW |H acceptors|H donors Rings|Ar Rings
bonds Polar Surface Area

glutamic acid 2.875| 483.51 9 2 11 3 0 0.293
leucine 4.404|467.554 7 1 10 3 0 0.215
tryptophan 5.022|540.606 7 2 10 5 2 0.226
2-amino-4-picoline | 4.134|444.522 6 0 7 4 1 0.175
theanine 2.802(510.579 8 2 12 3 0 0.256
2-amino-1-propanol| 3.045411.491 6 1 8 3 0 0.203

b. Generate conformations: Conformation generation for 6 molecules yielded 1490 conformations.

Average is 248.33 conformations per molecule.

c. Pharmacophore

Features Rank Direct Hit Partial Hit Max Fit

01 HHHAAAA 107.417 111111

02 HHHAAAA 106.211

03 HHHAAAA 105.539

04 HHHAAAA 105.539

05 HHHAAAA 105.292

06 HHHAAAA 104.943

07 HHHAAAA 103.112
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08 HHHHAAA 102.994 111111 000000 7
09 HHHHAAA 99.995 111111 000000 7

10 HHAAAA 99.268 111111 000000 6

d. Ligand Pharmacophore Mapping

d v & 2 B BT ¥4 18 fit value 22 relative energy e32 i & $43E 1 & F RS chipl4d

2. B3 é‘éfr‘rjfﬁ Bd Fend £ Im st B ¢ ik ehamino acid & amino alcohol £7 (= §g ¥ 4

(1) %
1. #=7% ¢ 12 commom feature pharmacophore generation 3+ & & 7 ¥ 10 #& pharmacophoric hypothesis -
H ¢ scoring # % 4 HHHAAAA > £ 5 3 i hydropobic pharmacophore 14 % 4 i aromatic
pharmacophore » 12}t 2> B H-A] > & (7 &7 E 0 17 ] B iE 0ig i Rlaas S o
2. md AECEEAEER > NIFEREES F - HEINEG FNTLS D F o0 RS

TR R A R SR

R1= CsHy; (rubropunctatin), C;Hs (monascorubin) ; R2 ='amino a
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