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I:
Interviewer (Sabina Leonelli)
R:
Respondent (Jürg Bähler)
I:
Okay. Thank you very much, again, for accepting to do this. If you could start by describing what your position is at this point in time, and how you came to work on fission yeast?

R:
Yes, I'm a professor of systems biology here, and I have worked with fission yeast throughout my career, since I was a PhD student, in always very different topics over the years, first starting in Switzerland and postdoc in the States, and then in UK. Since I became group leader, always fission yeast.

I:
And why?

R:
It was kind of almost traditional. I changed the topics, I changed the research areas quite a lot, but I stuck to the model organism, just because it's a very simple system. It's good to work on, and you can learn a lot with it.

I:
And I guess there's an element, also, of community, maybe, in the fact that it's...?

R:
Fission yeast is quite a nice, friendly small community, yeah.

I:
Have you had lots of interactions with other communities working on different types of yeast?

R:
Well, yes, budding yeast are, I guess, a much bigger community. With them we are also quite in contact.

I:
But not using other species at this point in time?

R:
Of course I know some colleagues who work with candida, or other yeasts or any other organism, which work might be a similar research topic, but with different organisms.

I:
So how would you describe what you were doing before something like pombe came along? How did you use to deal with data dissemination, for instance? Was it all part of publications?

R:
Before PomBase came along?

I:
Yes.

R:
That's hard to... Of course, at that time, much less information was known. Just generally, there were much fewer papers, the field was much easier to oversee, but I guess it was just the traditional way; you go to libraries and you copy papers, you copy information which you are interested in. Yeah, that's the main thing.

I:
And in terms of releasing data from your own research? You basically would just publish it as a paper. Would you have any other way of releasing it, like as part of databases, or repositories, or anything like that?

R:
Not really, because... as soon as the internet and so on became more widespread, in a way, PomBase was already available, so these kind of always went in parallel. But we still prefer to publish Open Access if possible, and we also have our website where we have all the data, the microarray data and so on, publicly available, or also on the journal websites.

I:
So how did you encounter PomBase?

R:
Oh, just naturally, because it's such an important tool. When working with fission yeast, you kind of grow up with it.

I:
So you started to use it, I guess, as soon as it emerged. Did you know, already, Val Woods and other people involved in developing PomBase, or did you get to know them after?

R:
Yes. Actually, I worked as an independent group leader at the Sanger Institute from 2000, so I knew Val. I knew Val even from before, just from email contacts when they were sequencing the genome, so I knew about the name and what they were doing. And then I have, naturally strongly connected with what they're doing. I was also the line manager of Val at some point, 2005 to 2009 or something. So I know Val quite well.

I:
And so you've been, obviously, involved in developing the database yourself? 

R:
Yes, yeah.

I:
So could you tell me something about...?

R:
At that time it wasn't called PomBase yet, it was called GeneDB. It was just a funding thing. So then we got funding for PomBase, and then involved as a... So the PI there is Steve Oliver, but I'm involved as a co-PI, and one of the curators of PomBase, Antonia, works in our group. 

I:
So why did you become so heavily involved in the database?

R:
First of all, from the location, where I was at the Sanger Institute. That's where it was located; that's where it was hosted. And also, the nature of our work. We do a lot of genome-wide, global, large-scale datasets. So for us, it's maybe even more important than for other groups, to make sense of the huge amount of information. It's really a kind of essential tool.

I:
So could you describe the kind of responsibilities you had, in relation to the development of PomBase?

R:
Well, I was essentially... the main responsibility was that I was the line manager of Val Wood, and I would advise her or things like that, but she essentially is completely independent. She knows what she wants and what she does, so it was just more an advisory role, in that sense.

I:
So what kind of things would you advise on?

R:
Well, mainly with respect to presentation of large scale datasets, like microarray data, for example. Because we were one of the few groups who did genomic-scale datasets at that point, which were a little bit different than this gene-by-gene data. So how to present them? We also created our own kind of tool to view expression profiles of different genes, so people could look up their favourite genes and see how they're expressed in different conditions, like cell cycle or meiosis, or differentiation, or in different stress conditions, and we integrated this tool into PomBase. So now if you search for a gene, you get all this information, and one of them is the link to our expression data. So for genes of interest, they can look up how they are expressed in different conditions.

I:
That's wonderful. But did you ever have a bioinformatician, then, do that?

R:
Yes, exactly, that was a bioinformatician in the group who created that database.

I:
And right now, what is your role, as a co-PI of the current grant?

R:
Right now, well, we meet... So it's similar still, it's advisory, so we meet all together with Val and Steve Oliver, and also the EBI partners. We used to meet every month, for the first three or four years of the grant. Now, it's kind of more relaxed because it's set up now, and we meet as required, maybe quarterly. But the daily things... this is really all driven by Val, the curation.

I:
So what do you think are the parts which are really in development now, and that need to have more boost?

R:
Well, there's always a backlog of curation, so that's kind of a bottleneck, just to stay on top of all the new information which has been published. To further, maybe, develop the community curation. Because the curators just can't deal with all of it, it's just too much. The experts out there who create the data, they know, in a way, most about them, so it would be good engage them even more so. So we already have a lot of help from the community, but to further expand that. Other challenges are just these large scale... you know, new technologies, like sequencing, which creates huge amount of data, diverse data, and how to present that in a user-friendly way. How to visualise that, so that they're so-called genome browsers, then you can add all these data, different tracks. But it's a challenge, it's a challenge to make it in a user-friendly way, and I think that's maybe one of the biggest bottlenecks, because these data are only ever increasing, and to get the most from them, it will be really important to present them, to curate them, in a nice user-friendly way.

I:
I guess also, because they're going to get more and more datasets on the same parts of the genome of the same strain, right? How do you deal with that, now?

R:
Well, this is still very much ongoing. You mean different wild strains? Yes, exactly, so they all have slightly different genomes, and they have different phenotypes. It's complex. So we can, of course, learn to some degree how they dealt before. In human or other organisms they had this thing for a while, ongoing. So we are integrated in the Ensembl browser at EBI. They already have the framework for some of these things, so we can just use that. Certain things are completely specific for different organisms, so there's still a lot of tailoring to our applications.

I:
And in terms of future sustainability, what's your view on that?

R:
Well, that's a good question. It seems like all the databases have a little bit of a problem. NIH traditionally funded a lot of these -

I:
Yeah, and now...

R:
- and now they... It's kind of understandable, because they probably ask themselves... First of all, it's very cost-effective funding, for what you get per dollar or per pound, it's really good value, I think. It's bang for bucks, because everybody uses it, it's not all that expensive compared to original research, and the impact it has in science is really very strong. But I guess you have to understand, an organisation like the NIH, why should they pay for everything? Everybody uses it across the world, so why should a health agency in the States pay for all of this? I think it needs a kind of model where more organisations contribute or maybe coordinate. It's the same for the Wellcome Trust, who just pays now almost randomly for PomBase, but it's an international global tool. Yes, I think the sustainability, that's a big question mark.

I:
Have you had any contact with ELIXIR? Or have you heard of them?

R:
Not directly. I've heard of them, yeah. Elixir, they're also strongly connected to the EBI, aren't they?

I:
 Let's now shift from you being actually involved in PomBase to you being a user of PomBase. So first of all, could you describe a bit more your idea that this actually has affected the community in a very big way. How do you think that's happened?

R:
It just, in a way, pools all the information which is out there, distributed across different things, and often described in complicated ways in different papers; it pulls it together in a standardised way. So if you want to just know all the information which is out there for a given protein or gene, you have just one place, one stop and you have it all nicely integrated in a kind of standardised way. So that's very useful, just for research. In your research you stumble over a new gene, you just go there and you know everything which is known, or you can see that nothing is known. Just to know that. Otherwise, that would be a tremendous amount of work. Just internet searches just to find... You'd never be sure that you'd found everything. So that's one thing. For us, for more and more people, they now have global experiments. The outcome of that is often big lists of genes. So let's say you have a list of 100 genes. That's a tremendous amount of... You can't just go gene by gene and see, "Is there anything? Is there a topic or a theme?" So you can batch process the whole list and see what functional categories, gene ontology categories are enriched, or what phenotypes are enriched. You see, for example, that you have these 100 genes. Let's say they're expressed together in a certain condition, and you see that all these genes, or a great majority, they're strongly enriched in genes. If you delete them, they have a defect in stress response, for example. That immediately tells you something very profound about the genes. It just helps to mine the data and to make sense of large data, to extract biologically meaningful information from the large data.

I:
What degree of trust do you put in the information you would see?

R:
Well, you always have to take it with a grain of salt, all these things. The GO, the gene ontology, is far from perfect, is far from complete. Everything is a work in process, but it gives you some clues. You can't take it all for granted, and you can't say that's true for... but it gives you very valuable clues to then further direct the research.

I:
So the place in the research cycle in which you would situate that is, after you've formulated a certain hypothesis, then going to consult databases?

R:
Yeah, that's certainly one place, but it's also definitely useful... It kind of fits in several stages. It's definitely also useful to create hypotheses. For example, again, you have these hundred genes and they all have a defect in stress response. That kind of gives an idea, "Oh maybe... are they somehow involved in stress response?" And then you can test it, you can follow it up, it can guide your research. So it's not just after the fact, it can help you in different stages of the research, at the very beginning, but also at the very end.

I:
Could I ask you to describe to me one specific instance of you using PomBase and this really changing the way in which you did the research, and in fact changing the results?

R:
It's hard to say, because it's often not that dramatic. I use it almost daily, and most researchers use it almost like a daily tool, like a pen or something like that. Similar to a pen, you can't say, "Oh, there was one day where that pen really made all the difference." It's just essential throughout. Now you almost couldn't imagine doing it without it. It's just a useful tool throughout... But often it's not extremely dramatic or extremely life changing at any given position, it's just throughout it's completely essential.

I:
When you conceptualise it like this, like a pen, would you then characterise that consultation moment as a moment of data re-use? 

R:
Yes, it's data re-use.

I:
Because you actually really are going straight to the datasets produced by others, and basically checking those, and using them in your research.

R:
That's right, yeah.

I:
So if you're proceeding in that way, how would you credit this? Do you cite the database? Do you cite the original papers?

R:
It could be either, or both, it depends. If you use one particular specific result, then you would cite the original paper, because it's kind of very specific and you can associate it. But if you use it in a more global sense, like the GO enrichments, which is based on a lot of evidence of a lot of papers, there you would cite the PomBase database, and even also the Gene Ontology Consortium.

I:
Yeah. Of which you are part, I take it?

R:
Yes, in the widest sense, yeah.

I:
Because I saw that you were a co-author on the paper. 

R:
That's right, yeah.

I:
So what was your contribution to that?

R:
Well, essentially the contribution was via PomBase. So we curated a lot of these gene ontology categories, new categories, and then Val and Midori, they are very, very intimately involved with them. 

I:
So because you added cell cycle and you did quite a lot of the phenotype. And I guess the work that Midori is doing now is...

R:
Yeah, just add new categories or refine them.

I:
So you've been very involved in these initiatives, in terms of providing feedback on the terminology?

R:
Yes, yes, I'm very involved. I provided some help and guidance. Obviously, nothing like Midori and Val who are really intimately immersed in this process.

I:
Sure. At the same time, particularly Midori, she's absolutely wonderful as a curator and a bioinformatician, and of course she knows the GO intimately, but she's not anymore a bench researcher.

R:
That's right. So they're professionals in that sense, they're professional curators.

I:
So do you think the impetus that you and Steve, and other people who are interacting with this, bring from the bench matters a lot for what they're doing? Or do you think they could actually, in a sense, by now get along without that much input from...?

R:
You mean Val and Midori?

I:
Yeah.

R:
I think it does matter, because the researchers who are active in doing the research, they get a different perspective. Of course, Val and Midori, they really know... what they don't know so much is researchers who do research, what they need, what they need most. So it is important to get the feedback from the user community. I think it's a kind of a move to communication. They're very good about that, so they really solicit and encourage feedback.

I:
Oh yeah, absolutely. In fact, the best I've seen. Can I just ask you about your involvement with GO, yet again? Was that more recent, or were you involved...?

R:
With GO? Well, with GO I have been aware since 2000 or so, when it first started, because it almost immediately became very useful. But then I've been more involved... With this paper, that was more recent. That was more, actually, when PomBase was set up.

I:
So you've been quite happy to use the gene ontology from the beginning?

R:
Yes. I mean, there's obviously... You really have to take it with a grain of salt, and for some organisms it's better than for others. For pombe it's actually quite good. Some people are quite critical about it as well. It can be misleading. You have to know how to use it. 

I:
If you could just - thought exercise - if you could completely re-do it from scratch right now, would you do it differently in terms of how it's organised, the kind of relational database that it is?

R:
That's a good question. I've never thought about it. That's a good question. I couldn't point to something very clearly at this point. I think the structure and everything stood the test of time. Because otherwise, they could change. It just... I think the limiting thing is just how well it's really associated. There's different levels of evidence to associate things, or some terms are a bit fuzzy, and that's constantly refined and improved. There's also the issue, now, that many proteins have many different functions, so how to capture that... Or they're only associated with one function, so they can be misled, because the other function's completely not captured yet. But this just reflects the state of biological research, so there's nothing... There's probably ways to do it better, but I couldn't think of anything right now.

I:
Do you think the fact that the fission yeast part, the parts of the GO that are more applicable to fission yeast, are quite good is related to the fact that PomBase is a very well curated resource?

R:
Absolutely. This is really related to Val. It's really on top of it. And also Midori, more recently. They've really put a lot of effort in, assigning terms and doing it manually, really digging in and suggesting new terms when the available ones weren't good enough, and so on, tailoring it for fission yeast. Yeah, that really has all to do with it. Because many other organisms just automate it, computer generate it, associations and things.

I:
And you think that's a problem?

R:
Yeah, it's just much less reliable. It has maybe some advantage, perhaps that it's more consistent, but fission yeast is simple enough that you can do it manually and very carefully as well.

I:
So what do you think about the tendency, which seems to be quite strongly there quite now, to automate these systems more and more, and in fact to centralise them more and more?

R:
Well, it, of course, makes sense, just simply because... It's just too much to do all manually, and also manually then depends so much on the curators, different curators. You might get different results, it's not really standardised. And with algorithms and everything, becoming better and more reliable, I think that's the direction to go. 

I:
So do you think at some point, would you consider, for instance, joining or integrating the cerevisiae database with the fission yeast one?

R:
To have just one, or...?

I:
I'm just wondering, because a lot of people I talk to, of course, use both very intensively.

R:
Yeah, well... In some sense it would be nice to have a standardised thing so you could go easily back and forth. Before we got funding from Wellcome Trust, we actually tried... We did submit an application, together with SGD, to do exactly that, to essentially go onto the SGD framework. And so Mike Cherry from SGD, he was actually very much... he was a co-applicant, very much behind that. But the NIH didn't go for it. Well, in some sense it makes sense to join forces. It would be more cost-effective to integrate efforts, because there's a lot of duplicated efforts. It would also be nice, in a way, to have a similar... But I think PomBase is doing a great job, so you wouldn't necessarily want to imitate everything of SGD. Almost case by case, you would see which database solves it in a better way.
I:
Of course. And I'm wondering about the emergent species that people are starting to get very interested in, generally because...

R:
Yeah, this is really a problem, because ultimately all the species would need a database, or if they had a database, that would really empower the research, the community, and would increase the research. But it's just not really realistic, in a funding way, to create a database for all the species, so in that sense, it would really make sense to share efforts.

I:
And using something like the general model organism tools, the genomes et cetera, would that be foreseeable? For PomBase to actually expand and start to cover data from another species.

R:
Well, in principle, yes. For the renewal of the Wellcome Trust we actually did suggest exactly that. We thought to justify continued funding, we have to broaden an little bit, and we suggested to add pathogenic fungi. But the reviewers didn't like it. They discouraged.

I:
Because they thought it was too much?

R:
Yeah.

I:
Too diverse. Okay, interesting. Just one final set of questions. I'm very interested in the question of strains in the yeast community, because it seems like in quite a lot of other model organism communities, which are actually less well-organised and less cohesive than your one, the question of strains has actually taken a centre stage, so there's been a lot of effort put in to centralise stock collections. That doesn't seem to quite have happened for yeast.

R:
Yes. Maybe... Yes, that's true, although there is a centralised stock collection which is now growing and growing, in Osaka, in Japan.

I:
For fission?

R:
So there is one, yeah. For fission yeast. It's not complete at all, but many people are... It's getting more and more widely known. So maybe this will become the standard. 

I:
Somebody talked about a collection in South Korea.

R:
There is probably a collection there as well. There's several collections, fungal collections. There's one in Norwich which has a lot of pombe strains, and so on. It depends; do you mean wild strains, or do you mean strains which are used in the lab?

I:
Well, both of them. I'm interested just to know what's going on with those collections.

R:
It's probably fair to say that this is less well-organised, or less centralised than in other systems.

I:
But do you see any need? Would it be desirable to link the strain location with the data in PomBase?

R:
Yeah, that would be desirable, and I think Val is on that, in order to have a standardised nomenclature and things, yeah. Because even if you have the same genotype, maybe the same strain which used to be the same strain, but it's now in different labs, they diverge. They don't remain the same, and to have an exact source, that would be valuable.

I:
That was what I was wondering, because a few people told me that this matters less for yeast because it's very easy to send them around in an envelope, et cetera, et cetera. But I was thinking, if the strains diverge then...

R:
It's probably people are not aware, but I think it's a problem. It can be an issue of getting different results in different labs, and so on. Pombe, in that sense, is a little bit easier, because in budding yeast, there are so many - traditionally - different strains that people work with, different background from different natural isolates. They behave in very different ways, so it's very complicated. In pombe, thankfully, everybody, all the people working in pombe around the world, the use the same isolate which was originally used. And they're of course different than deletions and things.

I:
Which is the one the (unclear 00:29:04) used, and...

R:
It's all based on the same original strain, so it's less of a mess in that sense. It's simpler.

I:
Yeah. But in cerevisiae, they also don't have... Do they have a stock collection?

R:
I don't know.

I:
A recognised centralised collection?

R:
Maybe not, I don't know.

I:
Do you think that's something to do with the fact that, actually, the community is quite small and people know each other?

R:
Yeah. And people trust all the strains from the lab, and it's been published. It is very easy to send out, yeah.

I:
No, it's interesting though, because one more thing that in other communities is getting bigger, and with time...

R:
Yeah, so we did send all our... we have, maybe, a thousand strains by now. We did send them all to this Osaka place, just to have a backup as well. What happens if our freezers go down and then you lose all the strains? 

I:
Well, it happened to someone last year.

R:
Oh really? Wow. That's pretty bad. That's horrible.

I:
A disaster.

R:
So then it's really good, because it's free. You can sent it to them for free, then they redistribute. But if something happens to your strains here, you have a backup.

I:
And they do it for free, then, for you? They're happy that you donate your strains, and then they keep them.

R:
Yeah. I don't know if you then want them back that maybe they will charge you, but that's fair enough. Then you have a natural backup in a different country. So if there's a big catastrophe in London...

I:
That's partly why the stock centres in other organisms are well-developed, because there is that worry -

R:
Exactly, it's a big resource.

I:
[Overspeaking] always.

R:
It would be quite a disaster. It's a lot of work to create these strains.

I:
Okay. Well, thank you very much. Is there any aspect of PomBase or working with such a database that I haven't touched upon and you would like to say something about?

R:
I can't think of anything. Those were very good questions.

I:
All right. Well, thank you very much for participating.

R:
Not at all.

(End of recording)
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