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From Transgenic Plants to Medecines

MERISTEM THERAPEUTICSMERISTEM THERAPEUTICS

Therapeutic Therapeutic Recombinant Recombinant Proteins produced Proteins produced 
in Corn in Corn and/or Tobaccoand/or Tobacco
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Company ProfileCompany Profile
Established in 1997

Labs & Pilot Production

Head Office in Clermont-Ferrand, France

Greenhouse in Veyre-Monton Plant in Riom   
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Therapeutic Proteins MarketTherapeutic Proteins Market
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Evolution of expression systemsEvolution of expression systems

Extraction / tissues or 
fluids of human or 

animal origin

Production by 
bacterias / yeasts

Production par culture of
mammalian cells

Production by 
transgenic animals

Production by  
transgenic plants 
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Cells Cells 
cultureculture TransgenicTransgenicFermentationFermentation

Why plants?Why plants?

PlantsPlantsAnimalsAnimalsCHO, CHO, 
PER.PER.C6C6YeastsYeastsEE..colicoli

++/-+++Safety (viral, envir.)

++++++++Regulatory

+++/-+/-++Flexibility/capacity

+/--+++Time to delivery

+++-+/-+/-Cost 

+/-+++++/--Protein complexity
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TobaccoTobacco

PhytotronTissue Culture Greenhouse
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Plant recombinant therapeutic proteins

Transient expression

Stable transgenic tobacco plants

Vector optimization

Agro infiltration under vacuum

Large scale production 
(greenhouse or field)

Technology
Tobacco plant transformation

Confidential
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CornCorn
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Vegetal ProductionVegetal Production

Classified greenhouse

After Review and 
Authorization by Public 

Authorities

Open Field
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Field cultureField culture

Rows of non 
transgenic plants

Control of pollen dissemination
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RegulatoryRegulatory

Two levels of Regulation

Biotechnology and GMO field production: CGG, 
CGB, Biovigilance Committee, USDA/APHIS

Pharmaceutical products marketing and
manufacturing: EMEA, FDA
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Field Trial AuthorizationsField Trial Authorizations

France: 1997, 1998, 1999, 2001, 2003, 2005, 
2006

USA: 1999, 2002, 2003

Spain: 1997

Chile: 2001, 2003, 2004, 2005
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Plant recombinant therapeutic proteins

Gastric lipase (Cystic Fibrosis) corn

Lactoferrin (Ophtalm., G.I.) corn -
rice

Collagen (Surgery) 
tobacco

Monoclonal Antibodies (Oncology )
corn
Allergens (Immunotherapy) tobacco, 
cells

Lipase fragment (Obesity) 
tobacco

Plasma Protein (Surgery) 
corn

R&D PC Phase I Phase II

Portfolio

Confidential
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Recombinant Gastric lipase

Confidential 16

Gastric Lipase: Merispase®

A recombinant lipase, improving lipid absorption
in cystic fibrosis patients (exocrine pancreatic 
insufficiency)

Technology

Transgenic corn

Endosperm specific

Single locus selected

No extra vector sequences inserted

Expression level: 1mg/g seed

Confidential
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Field Harvest Degerming

ExtractionChromatographyPurified Lipase

Merispase® production processMerispase® production process
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Process
Crude extract

Clarified 
extract

Filtration
Micro filtration

ChromatographyUF & DIAF

Final Bulk
≥ 97% Purity

Freeze-drying
Spray-drying

Gastric Lipase: Merispase®

Confidential
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Process 
optimization Clinical trials Commercial 

Phase

LabLab IndustrialIndustrialPilotPilot Pre 
Industrial

Pre 
Industrial

Pierre Fabre

1 mg-1g >20 kg1 - 5 kg10g - 100 gBatch 
Size
Cost 1000 €/g <20 €/g150 €/g300 €/g

Gastric Lipase: Merispase®
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Recombinant allergen

Confidential
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Dust mite allergen

Major allergen of the house dust mite

Glycoprotein with cysteine protease activity (25kDa)

Expression in other systems (bacteria, yeast, 
mammalian cells) not successful

Alternative production required
for immunotherapy treatments

Der p1 allergen

Confidential 22

Dust mite allergen

Technology

Transgenic tobacco

Constitutive expression

Expression level: 0.05=>1 mg rDer p1 / g of leaf

N- glycosylation site
NGS1

Active site
AcS1 N-glycosylation

site NGS2

Signal
peptide Propeptid

e
Mature Der 
p1

Plant 
SP

Propeptid
e

Mature Der 
p1

NGS1 +/- AcS1+/- NGS2 +/-
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Dust mite allergen (immunotherapy)

Allergen production in cell cultures

M     1    2    3     4   C+

32

25

47
62
83

175

rDer p1

M: marker C+: nDer p1 1 to 3: independent cultures

4: control culture, WT cells

15µl of crude culture 
medium loaded /lane

Kda C+ M 4 3 2 1

5µl of crude 
culture medium 

loaded /lane
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Dust mite allergen (immunotherapy)

T cell proliferation assay (Cell line from an allergic patient)
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ConclusionsConclusions

The technology has demonstrated its 
capability to produce active proteins in 
transgenic plants
It can drive down the manufacturing costs 
of future medicines
It can succeed in obtaining proteins 
difficult or impossible to obtain in other 
systems
Both tobacco and corn can be used, with 
specific advantages
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8, rue des Frères Lumières 63100 Clermont-Ferrand France
T 33 473 98 68 10 - Fax 33 473 98 68 19

www.meristem-therapeutics.com


