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Host-dependent activities
of prenyltransferases in yeast and tobacco
for cell-free cannflavin biosynthesis

Sung-eun Lee'"®, Saet Buyl Lee' 3, Hyun Ju Jung®®, Ji-Su Kim' @, Hyaseon Choi' o, Sangehul Chai' & and
Beorn-Gi Kim' &

Abstract

Canniflavins are prenylated flavones found in Cannabis setfva that exhdbit potent anti-inflammatary acthvities, but their
Jows nanural abundance limits pharmacological exploitation. Biotechnological strategies are therefore needed to sup-
port cannflavin production. Here, we evaluated yeast {Saccharomyces cerevisias) and Nicoridng benthamiang as het-
erodogous platforms for cefHree cannflavin biosynthesis. Six plant- and microbe-denved premytransferases (PTs)

weere exwpressad in bosh hosts and assessed for apparent canndfiavin-forming activity using cell-free enryme assays.

In yeast-derived microsomal assays, CsPT3 from C sathva produced cannfiavin & (CFL-A and cannflavin B {CFL-E),

and removal of its predicted M-terminal transit peptide enhanced apparant CFL-A and CFL-8 formation. By contrass,
CsPT3 and cyrCsPT3 did not produce detectable cannflavins in & benthamiana-darived crude extract assays Instead,
the solsble microbial FT MphE supported CFL-A formation in N benthamiang-derived enzyme preparations. We fur-
ther established a crude extract-based one-pot assay in M benthamiana and examined the effects of codon optimiza-
tion of MphB, assay pH, and Agrobactenium inoculum density on apparent CFL-A formation. These results demonstrate
that cannflavin-forming PT activity is highly dependent on hast context and expression conditions. This comparative
cell-free approach identifies suitable enzyme-host combinations for cannflavin biosynthesis and provides a practical
platform fiar screening and improving prenylated flavonoid production.

Keywords Cannfiavin biosynithesis, Cell-free enzyme assay, Mootiana benthamiana, Prenyitransferase, Saccharomyces
cenevisiae

Background structural and functional diversity is Largely determined
Flavoneids consunme one of the largest and most by variows enz,mau odu'ar_auuns such as prenylation,
diverse classes of plant specialized o possess-  glycosyl acylation, and methyla-
Ing a broad range of pharmacological properties. Thelr  tion, whu:h l’ne -tune their physicochemical properties—
membrane bl and  stability—and
= i 7 e e — :oxs.eq uently modulate their bislogical efficacy [1, 2]
T = ! is one of the most significant structural
Sao Bl Lne mc\dlﬁull.«ug that enhance the biological potential of
b Jer Havenoids [3, 4]. The au:n.l\.mml o.f I ydt phabic pm
1 uak mbgynhhm nyl groups ¢
af Agricuburd Bology, Furd
Dewslopmant Adminis Wmm‘”.ﬂwg‘m i of Koma membrane affinity, and promotes interaction with arget
4 Depanment of Sysiems Biokgy, Inaie of Life Scence biomolecules, thereby enhanecing antimicrobial, antoxi-
aeciBichechnckools Y L inksrat S 120-745 Sapublc of Foma dant, and anti-inflammatory effects [5, &].
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