
1-STEP 

SEMISYNTHESIS
4’-desmethyl-

epipodophyllotoxin (4’dEPT)
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GLYCOSYLATION

Etoposide

Etoposide

3-STEP 

SEMISYNTHESIS
Podophyllotoxin

➢ Used in chemotherapy treatments

➢ Current precursor (podophyllotoxin)        

extracted directly from P. hexandrum

➢ Originate from specialized metabolism

➢ Among the 450 essential drugs list (Fr.)

CURRENT SYSTEM

BIOCONVERSION STRATEGY

yatein (YAT)

3 –STEP BIOCONVERSION

Podophyllum hexandrum

Juniperus sp.

NEW PRECURSOR 

DEMETHYLATION

GLYCOSYLATION

EPIMERIZATION
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Precursor supply and purity

Physicochemical and 
biochemical parameters

OPTIMIZED 

BIOPROCESS

Feeding strategies

STRAIN 

ENGINEERING
Rational increase in 
gene copy number

Identification and heterologous 
expression of yield-enhancing 

plant CPR/P450s

Design of yeast-
optimized codon 

variants

Yield

0,49 g.g⁻¹
Volumetric productivity 

6,97mg.L⁻¹.h⁻¹
Final titer 

553mg.L-1
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