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No mammalian PQQ-containing enzyme (quinoprotein) has been described. If such an enzyme does exist then PQQ would almost certainly be a vitamin [analogous to riboflavin, needed in the diet for production of essential flavoproteins]. Such an enzyme was reported in Nature in 2003, leading to the claim for the discovery of the first new vitamin for 55 years. This claim was based on some basic misunderstandings of enzymes, protein structure and databases. We have been involved in refuting this claim. This was published in Nature in 2005 [Felton & Anthony]. It was announced recently that PQQ is to be marketed as VitaPQQ, based on it being the 14th vitamin. This is based on false claims and so I have written this summary of the arguments against it. 

PQQ is now to be produced as a food supplement by Mitsubishi and sold as a vitamin by Maypro.
Mitsubishi Announcement. “On August 15, 2008, Mitsubishi Gas Chemical (MGC) announced that it had received official acceptance from the U.S. Food and Drug Administration (FDA) for its notification of coenzyme pyrroloquinoline quinone (PQQ) as a new dietary ingredient. Having received this acceptance, MGC will begin developing the U.S. market for PQQ as an initial step toward the commercialization of PQQ”. [Mitsubishi: http://www.mitsubishi.com/mpac/e/monitor/back/0902/news.html].

NPI Center announcement: Highly-Anticipated PQQ (Pyrroloquinoline Quinone) Finally Commercialized As VitaPQQ(TM) From Maypro Industries
“Hailed as a new vitamin by Nature1, VitaPQQ™ brand PQQ is now available from Maypro for use by vitamin and dietary supplement manufacturers.  The launch of VitaPQQ™ is a critical milestone in a decades-long effort to commercialize Pyrroloquinoline Quinone (PQQ), a newly discovered vitamin that offers significant health benefits due to its vitamin-like activity, cognitive function and antioxidant capacity.  VitaPQQ™ is manufactured utilizing a patented natural fermentation process. “
[NPI Center: http://www.npicenter.com/anm/templates/newsATemp.aspx?articleid=19781&zoneid=8].

A brief history of PQQ

PQQ as coenzyme.    PQQ  (Pyrroloquinoline quinone) was first discovered in the early 1960s as the novel prosthetic group (or coenzyme) of bacterial enzymes (now known as quinoproteins). Methanol dehydrogenase was one of the first of these, and was the enzyme subsequently most investigated [With Len Zatman, I discovered the enzyme in 1964 and published the purification and description of its coenzyme in 1967]. It is responsible for oxidizing methanol to formaldehyde in bacteria that grow on methane or methanol. The structure of this novel co-enzyme was determined by Olga Kennard’s group by X-ray crystallography in Cambridge University in 1979. Other quinoproteins containing PQQ include the enzyme responsible for production of vinegar from ethanol by acetic acid bacteria, and glucose dehydrogenase in (amongst others) enteric bacteria. We published the first high resolution structure of methanol dehydrogenase (using X-ray crystallography) in 1995. The unusual structure has radial symmetry and has been called a ‘propeller structure’ and this structure is shared by all the quinoproteins. 

No plants or animals have PQQ-containing enzymes. If they did so then it is likely that PQQ would be a vitamin; quinoproteins having PQQ would be analogous to flavoproteins having riboflavin (vitamin B2). 

PQQ as dietary supplement.    PQQ is present in tiny amounts in animals and has been shown (mainly by the group of Robert Rucker) to improve growth and reproductive performance in mice fed on chemically-defined diets, but he does not claim that this shows it to be a vitamin.  However, this sort of study has led to speculation that PQQ may eventually be found to be a vitamin for humans, but no nutritional studies have been published that show this.

False claim that PQQ is a vitamin.  Although nutritional experiments have indicated some (unknown) metabolic or nutritional role for PQQ in mammals, it cannot seriously be accepted as a vitamin until an enzyme can be shown to require it as its coenzyme. In 2003 Kasahara and Kato claim to have provided this evidence and announced ‘A new redox-cofactor vitamin for mammals' in the top science journal Nature. This was greeted with enthusiasm -  “The first new vitamin for 55 years”. However, their claim was based on sequence analysis of an enzyme, predicted to be involved in mouse lysine metabolism, which showed that part of the protein has a ‘propeller fold',  which is a feature of all PQQ-dependent dehydrogenases.  What the evidence actually suggests is that their (predicted) protein is an interesting novel protein part of which has a propeller structure; but there is no evidence that it is a PQQ-dependent dehydrogenase. In essence their argument is this: Our mouse protein has a ‘propeller’ structure [true]; All PQQ-containing proteins have a propeller structure [true]; Therefore our protein contains PQQ [false]. This is the equivalent of the well known false argument:  All trees are green; My coat is green; My coat is a tree. 


When I pointed out to the journal Nature that their high reputation was being used to justify investments of millions of dollars in the development of PQQ as a vitamin, they investigated the original paper, agreed with our objections and published our argument against it (Felton & Anthony, Nature Vol. 433, 2005). They also published (alongside ours) a paper by Rucker disagreeing with the conclusions of Kasahara and Kato on nutritional grounds, concluding “that insufficient information is available so far to state that PQQ uniquely performs an essential vitamin function in animals”.  

It should also be noted that the enzyme which Kasahara and Kato claim to be involved in lysine breakdown does not occur in mice; it is an irreversible enzyme involved in the opposite process of lysine biosynthesis in yeast. The whole of this part of their paper is biochemical nonsense.
CONCLUSION
Mitsubishi is producing PQQ to market as a nutritional supplement, because they know that the evidence for it being a vitamin is not valid. Maypro, and journalists who like a good story, are selling it as a New  Vitamin VitaPQQ. They quote the original Nature paper but ignore the demonstration of its faultyconclusions that was subsequently  published in Nature.
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