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Ladies and gentlemen, I want to introduce you to some of the most exciting scientific data I have seen, almost ever.  
As the [WIN] chairman said, until the end of last year, I was head of research at Roche.  Since the beginning of the year, I have a number of new affiliations including the Finnish Institute of Molecular Medicine and as vice chairman of Caris Life Sciences - a diagnostics company based in the US and now in Europe.  George Poste and Dan Von Hoff helped David Halbert to create this company and have set up something that I hope will revolutionize how we treat cancer.   
Initially, just a few thoughts:   Personalized medicine is not new – it’s always been at the center of medicine.  What is new, we all agree, is the ability to study humans with all the tools of molecular biology.   Our problem is we don’t know which medicine or combination of medicines to give to which people.  That is the challenge.  The challenge is not making new medicines; the challenge is working out who needs which combination.  
In this context is Caris Life Sciences.  Caris is an interesting and very different kind of company.  It carries out 3,200 patient diagnoses per day.  In 2011, Caris will analyze and review a million samples of suspected cancer biopsies.  A million.  That’s an actual number.  
From my perspective, what Caris offers is very interesting.  Every day, somewhere between 30 and 50 US patients receive (or their physicians receive) a pretty complete molecular diagnosis report called CARIS TARGET NOW.  I know there are a number of people in the room who use it.  CARIS TARGET NOW is a series of over 30 different protein targets by IHC with another 22 validated that can be used.  It’s a microarray of 44,000 genes with the 80 most significant detailed in the report.  It is a whole series of FISH and then a significant number of mutation analyses determined partly by the cancer and partly by the clinician.  
Most importantly, all of this information ends up in a report for the clinician.  Where does this apply in medical practice?  Well, clearly, it applies to high mortality cancers where the guidelines fail very quickly and the patients move outside any kind of a guideline. It’s for non responders who fail to respond to a whole series of treatments and it’s for patients with cancers with well-established guidelines where the guidelines are rather horrible.  
What the clinician gets [from CARIS TARGET NOW] are two lists – agents associated with clinical benefit in the literature and agents associated with lack of clinical benefit in the literature. 
And, there’s a group called the Caris evidence team that works extremely hard to take the published data (that we all publish) and integrate it into this report.  What the clinician receives is a complete molecular description plus a summary of the literature for the particular set of molecular profiles for that particular patient. If you, the clinician, are interested in the actual data, then beyond the Caris Target Now report summary is a list of the actual publications.  All of the evidence is there so, it’s completely transparent as to why the recommendations are made.
 This is all based on Dan Von Hoff’s work that you know well from the Bisgrove study, which, by the way is now accepted for publication.  Dan won the prize this year at ASCO.  If you take the Bisgrove data at face value, the implication is that this [CARIS TARGET NOW] extends the progression free survival by greater than 30% for more than one in four patients. So, this is like a major new drug.  
Let me move on.  We’ve had a great deal of discussion on the difficulties of getting sequential biopsies.  And, one of the things I’ve been particularly interested in is the research done very ably by a woman named Christine Kuslich of the Caris Research Group.  The research involves a completely new form of blood-based diagnostics.  
This is an exosome.  It has a particular structure and it’s important because it appears that all cells have three main ways they communicate:  they send out hormone-like things – they can be proteins or small molecules (estrogen, acetylcholine, IL-6), they communicate through cell-cell contact and, very importantly, they send out exosomes.  Exosomes are not bits of membrane that fall off.  They are specifically constructed in the endoplasmic reticulum (they have the same membrane composition as the ER), and they are specifically used by cells to communicate with other cells.  
For example, antigens are presented by dendritic cells to other cells in the immune system using exosomes. The exosomes contain a significant number of proteins – for instance class I and class II antigens.  The exosomes have a number of receptors on the outside, and to some extent that explains where the exosome originated, and it also explains where they are targeted.  Importantly, the exosomes contain a lot of microRNA – the master switches in cells that can turn things on and off.  And, there’s a great deal of preclinical data that says exosomes from particular cells do turn things on and off.  
For instance, exosomes induce apoptosis in some cells.  They up-regulate a number of cells in the immune system and there’s a whole lot of data out there saying they’re very important in communication.  And, interestingly, exosomes also contain a significant number of messenger RNAs from the cell of origin.
If you just look at serum from cancer patients, you find on aggregate as significant an increase in exosomes as you find in a number of other diseases, such as preeclampsia (10-fold increase).
A very interesting paper by Michel, et al, shows that for prostate cancer, after 12 weeks of androgen deprivation therapy, you can see that the number of exosomes is halved.   With radiation therapy, where you have a whole lot of other things going on, the number of exosomes goes up.  So you can’t just measure what’s happening in a cancer using exosomes.    
We know that in normal people, in all of us, there are very significant populations of exosomes coming from large numbers of different cell types.  All cells are communicating with other cells.  For cancer, what we need to do is isolate particular sub-populations that relate to cancer.  And, those clearly are of two sorts.  One is the cancer cell and two is other elements in the immune system.  There’s a great deal of information that isn’t just focused on the cancer.  And that is precisely what Christine and colleagues have presented.  
This is going to be complicated and I’m not going to have the time to explain it fully.  But, putting it simply, you can mobilize exosomes from serum on a substrate and you can then measure up to 12 co-occurrences – in other words “antigens” – on the outside.  There is a hypothesis generator that says, “I will look for antigens that are found on cancer cells.  I will look for antigens found on a specific cancer, and I will look for other membrane proteins that might be expected (such as for confounding diseases).   I will look for antigens found on immune system or inflammatory cells.”  It’s a rather complex system and you can measure 12 co-occurrences 9 (antigens) all at once.
 These are the results that were seen for colorectal cancer – the numbers were not quite 100 (sensitivity) and 100 (sensitivity), but pretty near.  This assay is specific for colorectal cancer.  There’s another assay Caris is developing for breast cancer, another assay for lung cancer, and another one for ovarian cancer.  
So, now you can say not only that someone has cancer, but what kind of cancer.  Most importantly, we’ve seen some very specific changes in microRNA s as a response to therapy. Dramatic changes in a number of specific microRNAs.  And, it’s very easy to identify KRAS mutations.   You can get oncogene messages from one milliliter of blood.   
In summary, we were discussing our concerns about how to get multiple biopsies.  Personally, I don’t believe that may any longer be necessary on a routine basis for monitoring therapy, for the identification of the recurrence of cancer, de novo cancer, and importantly, using oncoSNPs for predicting the best possible therapy going forward.  
I hope you share my enthusiasm for this.  We’re not all there yet.  But, with partnerships, this [blood-based diagnostic] is likely to make major changes in how we treat patients.  If you think about using some of the same algorithms used in CARIS TARGET NOW to give advice to a patient, that’s very important as well.  
Caris is developing a prostate test that it hopes to make available through a CLIA lab in the United States and Europe this year.  And, we hope to follow soon after with breast, lung and colorectal cancer tests.  
This is not years.  This is months.
If we wish to have any momentum at all in improvement of health care, then the reclassification of diseases on a molecular level, both in terms of medicines and biomarkers, is essential.  
We need to focus on efficacy - not on patient numbers  - and that poses a major challenge for our current design of clinical trials which I believe is increasingly irrelevant in a molecular age.  With the exception of BATTLE and one or two others, most clinical trials are increasingly irrelevant.  
The way we are running phase III and IV trials is irrelevant to healthcare providers and is also sinking pharmaceutical companies.  So why do we do it?  Why don’t we do it appropriately as a new kind of partnership with players and stakeholders?  
I’ve said we need to move on from companion diagnostics for each therapy to a definition of the right combination.  This will only happen through novel partnerships and collaborations to change completely the way a patient’s data is generated and most importantly used.
Thank you. 
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