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":X/@ Capsaicin: Uses, History, and the Scoville Scale

Capsicum annuum
-Subject of 1816 capsaicin
isolation

-Native to Americas Antimicrobial

-Jalepenfio, serrano, cayenne, & g
bell peppers
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n-fold dilution in sugar water* )
Jalaperio Carolina Reaper
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":X/@ Capsaicin: Why is it Spicy?
TPRV'1 Receptor Binding

f Head

-TPRV1 receptors typically activate at
43°C to detect burning

-Capsaicin binds at buried vanilloid site
-Conformational change opens ion channel
-Pain response is triggered without tissue
damage

-Fats and oils (soluble)

-Sugar

-Alcohol*

-Cold substances (pain relief; not water).
-Dairy: Casein phosphoproteins will form a
micelle around capsaicin molecules.

References: Sun, M.-Y. et al. Nat. Chem. Biol. 2025, 21, 1957-1969, Gekhan, M. A. et al. Physiol. Behav. 2023, 259, 114036.
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@ Deamination of Phenylalanine
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NH; Phenylalanine ammonia lyase (PAL)
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Proposed Mechanism 1
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B g
H;N J\?\:N\;

0,C

4

References: Turner, N. J. Curr. Opin. Chem. Biol. 2011, 15, 234-240, Maharjan, A.; Vasamsetti, B. M. K,; Park, J.-H. Heliyon 2024, 10, e39721. PDB: 16TP
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w Hydroxylation of Cinnamate

Hydroxylation (Cytochrome P450)
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Activation of Coumarate
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4-coumarate ATP-mediated mechanism; 4-coumaryol CoA
releases AMP and diphosphate

References: Goujon, T.; Sibout, R.; Eudes, A.; MacKay, J.; Jouanin, L. Plant Physiol.
Biochem. 2003, 41, 677-687, Guengerich, F. P. ACS Catal. 2018, 8, 10964-10976.
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Acyl Transfer and Hydroxylation
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References: Maharjan, A.; Vasamsetti, B. M. K.; Park, J.-H. Heliyon 2024, 10, e39721, Chen, J. et al. Plants 2026, 15, 1162, PDB: 6DD2
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@ Methylation and Cleavage

Methylation of Caffeyol-CoA
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caffeyol-CoA (CoMT)
( -SN, style mechanism with SAM )
Cleavage of Feruloyl-CoA
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\0 / y
o 4-Hydroxycinnamoyl-CoA
Hydratase/Lyase (HCHL)
feruloyl-CoA

retro-aldol cleavage )

References: Maharjan, A.; Vasamsetti, B. M. K.; Park, J.-H.

Heliyon 2024, 10, e39721 PDB: 4PGG, 2J5I

HO
Me S-CoA
~o z
(o)
feruloyl-CoA
HO
Me O
vanillin H



EMORY

Amination of Vanillin

Amino Group Transfer
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(exact mechanism unknown, likely PLP-dependent )

Divergent Pathway in Sweet Chili Peppers
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Reference: Kusaka, H. et al.
Plant J. 2024, 117, 1453-1465.
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% Amino Acid Transfer
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References: Hong, K. et al. Int. J. Mol. Sci. 2021, 22, 9373, Maharjan, A.; Vasamsetti, B. M. K.; Park, J.-H. Heliyon 2024, 10, e39721.
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Amino Acid Transfer

References: Hong, K. et al. Int. J. Mol. Sci. 2021, 22, 9373, Maharjan, A.; Vasamsetti, B. M. K_; Park, J.-H.
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/}@ Decarboxylation of Isovalerate and Malonyl-CoA Condensation

Decarboxylation of Isovalerate 3
[S Q o ; %.* 52 ¢ Me o]
E—N@/ g . Me\l)kn/o Vo D - > (
Branched-Chain a-Keto Acid Me SCoA
Me Me O Dehydrogenase
TPP alpha keto isovalerate (BCKDH) isobutyryl CoA
Proposed Mechanism
H@ S Me
Me O iy
Me OH
fr%/k M (0 o M )o e
= e e
® N-"es + \I)Hr EE— HO e ——— es.“
s/ N~ 'S
&) Me/ O BN 5 S H
>=< Me U
quinonoid intermedjate
Me
0 - Me
Me o
W)I\SR PR Hb D) - s Mo OH

Me+ ® : _{ Enz S) 5“(3/ <

SH-CoA Me v lipolyl cofactor > _<

transacylation Me o 11
References: Zhang, Z.-X. et al. Sci. Rep. 2016, 6, 34121, Berg, J. M.; Tymoczko, J. L.; Stryer, L. Biochemistry, 6th ed.; W. H. Freeman: New York, 2007; pp 478-479, PDB: 1DTW
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w Malonyl-CoA Condensation

Malonyl-CoA Condensation
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% End of Fatty Acid Pathway and Capsaicin Condensation

CoA Substitution

---------------------------------
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8-methyl-6-nonenoic acid

Pathway Convergence and Final Condensation
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References: Maharjan, A.; Vasamsetti, B. M. K.; Park, J.-H. Heliyon 2024, 10, e39721.
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