	[“Metabolic Engineering – to use or not to use!”]
	May 23, 2008



Case study title:
“Metabolic Engineering – to use or not to use!”

Teaching method “Directed discussion – Trigger Case, Working with small groups”
Filippos Ververidis

ververid@steg.teicrete.gr

Plant Sciences

Technological Educational Institute (TEI) of Crete, Heraklion-Crete, GREECE

When I first met him it was early 90’s. He seemed to have a pleasant personality. But then when you get to know him better there was something that did not click right about him. Then few months later, I saw him in that debate appearance at the public TV channel. Dr Schultz is an ambitious Associate (Assistant at that time) Professor with his expertise on toxicology while he is also a good educator in biochemistry and toxicology at a known University in Brazil. 
“A breast-feeding mom that consumes any GM foods is likely to accumulate toxins that she can then breast-feed those to her baby. Not to mention that she is likely to suffer of some type of other disorder or illness.” This was the answer (stayed in my mind and lots other viewers) that Dr Mauricio Schultz gave to the panel journalist, when he was asked about his views on the recently released GM melons and papayas and other GM plant products in Brazil. This was back in the early 90’s.
He was fiercely rejecting GMOs as well as everything was related to them. I was surprised!! Within the scientific community, it was known that he had never carried out an experiment on that issue, plant biotechnology that is. However, he publicly alleged that people can get poisoned or “GM-infected” as GM plants can have poisonous substances and their products if eaten by humans and insects can lead to problematic health issues. Mauricio, in other words refused to hear or even work with on them even from the toxicologist point of scientific view.
Soon after this panel interview went public, it was not exactly clear which event occurred first; the “green” environmentalists discovered him or vice versa. Happily ever after, he was using them for support and back up for their ideas and the environmentalists were using him as they needed a scientific figure to strengthen their bonds and support from the society towards the movement’s positions.
More recently, in the last Mayoral elections that took place a year ago in his city, Mauricio was a candidate, supported by the “Green” Party. He did not make it though. He got only 6%, while various gossips say that he got it because of his gained publicity upon his GM debatable outlooks.
Early this year (2008) Mauricio appeared again in another serious public debate on the Public TV of his country. The theme suited for his public response, as it concerned the food-related that either contained or was treated with a GM product. Much to everybody’s surprise he gave diplomatically different answers to almost the same questions to which he was strictly negative in the (far and near) past. He even started to work on the wider area of biotechnology attempting to commercially exploit plant bioactive substances as food preservatives. 
It was also not long ago that Mauricio realized the capabilities of metabolic engineering, a branch of molecular biotechnology/genetic engineering, which started to show promising products in the scientific literature. 
Although one may argue that human insulin for example is not of best example of this category, as it required transcription of only one recombinant gene, it was the first marketed human health-care product derived from recombinant DNA technology (Shin et al, 1991). After its commercialization by Eli Lilly and Co. in the U.S. in 1982, human insulin has gradually replaced animal insulin as the most frequently chosen treatment of insulin-dependent and insulin requiring diabetes and now accounts for about 70% of the insulin used in the U.S. As the selling price of human insulin is now very low (less than $500/g) compared to other recombinant pharmaceutical proteins in market (e.g., $850.000/g of Erythropoietin and $450.000/g of G-CSF), lowering the production cost to a certain level is a critical requirement for the commercial manufacture of human insulin.
The idea of metabolic engineering was better related to processes that involve genetic engineering of microbes like E. coli and yeast where, after introducing an appropriate number of genes encoding enzymes responsible of a certain known biosynthetic pathway, then the metabolically engineered strains are becoming able of producing plant substances. In that respect, as Dixon and colleagues predicted in 1996, microbes have been engineered for a diverse array of biotechnological applications. Within this context, Koffas and his colleagues from this University (SUNY) at Buffalo, conclude in their recent work that metabolic engineering of E. coli has allowed the biosynthesis of high-value plant flavonoids. Flavonoids have been associated to various applicable issues due to their bioactive properties. However, Professor Koffas argues that low productivity remains a bottleneck for large scale applications and low-cost production.

Questions

Dark area
1. 
What Mauricio’s attitude and stand point towards GM products?

2. 
Do you feel positive or negative towards his points/positions?

3. 
Who do you think facilitated Mauricio to behave in such a way towards GM products?

4. 
In your opinion, how do you think the society that Mauricio belonged to, expected scientists to back up such a novel technology?

5.
If Mauricio was a scientist at the US, how would you expect him to be renowned?
Grey area
6.
What was the reason Mauricio started to change his public views/statements about GM products?
7.
What did you understand about Metabolic Engineering?
White area
8.
What kind of products does Metabolic Engineering would target too?
9.
What is the main concern of the Industrial Companies on metabolically engineered products?
10.
Do you see differences in “traditional GM” and “metabolically engineered” products?
11.
From your personal point of view how well-informed is the society about this type of products?

12.
Would you expect a “metabolically engineered” product to possess different properties compared to the same product derived from a natural source?

13.
Which are the possible drawbacks of such “metabolically engineered” products for the society?

14. If I was to give you to eat an apple that has been treated with a phytoprotective substance derived from a “metabolically engineered” organism, what would you do?
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