
Compartmentalization of vanillin synthesis in 
Phaeodactylum tricornutum

Context
Vanilla flavor is composed by hundreds of compounds from which vanillin is responsible for most of the

organoleptic characteristics of vanilla1.

• Vanilla planifolia (fig. 1), the natural source, is a vining orchid which can only be cultivated in tropical areas2.

• The extraction process from the vanilla beans possess a low yield3.

• Biotechnology is a promising alternative for vanillin production, since all the enzymes involved in its

biosynthesis have been identified (fig. 2)2
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• Controversy on the last biosynthetic

step catalyzed by V. planifolia vanillin

synthase (VpVAN) which failed to

produce vanillin conversion in various

heterologous organisms4.

• Accumulation of VpVAN occurs

naturally in a specific compartment of

the plant cell, the chloroplast5.

Does VpVAN enzymatic activity depends

on its localization in the chloroplast ?

Objective
Characterize the subcellular localization and enzymatic

activity of VpVAN in the model diatom P. tricornutum.

Methodology

Conclusions & perspectives
• Vectors with chloroplastic localization of VpVAN were successfully assembled and ready for transformation into P. tricornutum.
• Additional constructions will to be done to introduce VpVAN in various subcellular localizations (cytosolic, peroxisome, vacuole,

Golgi, etc.) to evaluate its catalytic activity.
• This project has the potential of ending the controversy associated to vanillin synthase as well as contributing to develop a

biotechnological process to synthesize vanillin.

Fig 3. Gibson assembly of

chloroplastic constructions.

(A) Schemes of the

chloroplastic constructions and

expression vector (pPtGE30)

(B) Colony PCR of E. coli

transformants
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Fig 1. Scheme of VAN localized in

the chloroplast of the V. planifolia

pod. Chloroplast are represented in

red, white spots simulate

immunolocalization of VAN. Fig 2. Proposed biosynthetic pathway of vanillin. VAN catalyzes the conversion of

ferulic acid into vanillin.
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ATPC: chloroplast ATPase

TPT1: triose phosphate translocator
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