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I:
Interviewer (Sabina Leonelli)
R:
Respondent (Robert de Bruin)
I:
Thank you very much for accepting to do this. So could I just ask you to introduce your work and the kind of organisms you're working on now?

R:
Okay, so we work on cell cycle regulated transcription, and how it's involved in maintaining genome stability, and we do that in budding yeast, fission yeast, and human cell lines. You want me to...? More about the...?

I:
Yeah, if you could say something more about why you're using those organisms, and...

R:
Okay, so the work is fundamental cancer research. We're looking at cell cycle regulated processes, with a focus on transcription, and how it drive cell cycle progression, and when you deregulate cell cycle regulated transcription, you deregulate cell cycle control, which is, of course, the hallmark of cancers. So we use budding yeast and fission yeast, because they're very distantly related, to establish fundamental molecular mechanisms that are involved in this process. And once we've done that, we then take it to the mammalian system, to the human system, and then see how that is involved in cancers. So our work very much starts with either budding yeast or fission yeast, depending on the question we're asking, and then when we've answered one in one of the yeasts, we'll take it to the other yeast, and if it's conserved, we'll then take it to the human system.

I:
And why yeast?

R:
So yeast has a history of working on the cell cycle. It's been shown that work will uncover mechanisms that are conserved from yeast to man. It is very easy to work with; there's a lot of reagents and there's a lot known. And it is a lot less complex than any other organism to work with, because it's unicellular. So you could use, of course, more complex systems that are still not human systems, but already you get into a complexity that is going to hamper your progress.

I:
So rather than constraining the kind of questions you can ask, it actually is an enabler, to work on a very simple organism.

R:
Yes, absolutely.

I:
What kind of issues do you encounter when transferring that kind of knowledge straight to mammalian systems? It's a big jump.

R:
So most of the time, why it's hard to translate it to a mammalian system is that there's less known in mammalian systems. So if you are looking for... The sort of proteins you study in yeast might not have a homolog in mammalian cells. Which is fine, because what you should do is... you should look at the process rather than the individual proteins that are involved. But there's always less known in mammalian cells, so it's hard to have a one-to-one correlation with what you find in yeast. But specifically, if you do this in budding yeast and fission yeast, which have, if you look at the cell cycle, a very different regulation - so the emphasis on which phase of the cell cycle is completely different between budding yeast and fission yeast - if you take that together then you have a better idea what to look at in human cells than if you would just look at it in budding yeast or in fission yeast. So that's why we do it in both, because there is less known in mammalian cells, and it used to be... not as many powerful technologies to study it in the same way. I mean, now it's getting there, so it's easier to do it in mammalian cells exactly the way we've been doing it in yeasts previously.

I:
So what kind of databases do you use for this work?

R:
So... Of course, to go between budding yeast and fission yeast, we used PomBase, and we use the SGD, which is the cerevisiae budding yeast database. So if we find something in budding yeast, we look whether it has a homolog in fission yeast, and what is known. Those two databases are very complementary, so they also most of the time report on the homologs in... so from fission yeasts, the homologs in budding yeast, and budding yeast, in fission yeast, and what they're involved in. And then to go to mammalian systems, most of the time, it's just looking at sequence homologs. The mammalian system doesn't have a very good database, so you just have to look for a sequence homology, and if there's none, you just look at the process you're looking at, and then you just have to read a lot of papers to figure out what could be the homolog in mammalian systems.

I:
And that would be straight to looking for human databases, or would you also look for mice, for instance?

R:
Well, we would not. If we look at sequence homology, you'll find the mice and the drosophila and the worms, and all that stuff, but we are very interested in just human cells; we don't look at the mice. The work that we do is in cell cultures, so we might as well work with human cells, because we want to look at cancer cells. So we skip the whole mice and rats stage.

I:
So there you just basically tend to look for the homolog as a keyword, and just look for publications.

R:
Yeah. And if it's not there then you just have to go for the same process and see whether you can find that. Luckily, the process that we're looking at has been studied for a couple of decades in mammalian cells as well, so a lot is known there, but known as very complex. So anything that we find in yeast, which is much more simple, we then have to try to fit that in to what's known in mammalian cells, and there's big gaps. But there's no database really going straight there.

I:
So which features of PomBase do you use for the searches?

R:
So most of the time we just use... looking at homology, and then if you find homology, just look what is known of the function. And in every gene, there's a lot known. And then, of course, what we know in budding yeast, we then see what is the same in fission yeast. And that is pretty much it. I mean, we use gene ontology when we do a screen. So sometimes we do... if we find a protein for a specific function in budding yeast, to see whether it's the same in fission yeast we start with a screen, and of course, we look at gene ontology, what is deregulated. And then just looking at information on any gene. That's what we do.

I:
So what's your relationship with it? Do you depend on it in any way? Could you do the work without?

R:
No, definitely not. The thing is, I'm not looking at it every day, and maybe not even every month. Every project in fission yeast starts with looking at a homolog in fission yeast from budding yeast, and the other way around. Our research has started in budding yeast. We identified a process that was hard to study in budding yeast, so then we used PomBase to find whether that was conserved in fission yeast. Then we found it in fission yeast, and we could really easily establish it in fission yeast, and then we could go back to budding yeast now we knew exactly what we're looking at, and then found that also in budding yeast. Actually, at that point, the fission yeast drove the budding yeast work, because it was easier to study in budding yeasts, so it really goes back and forth. It is very infrequent that we use it, but when we use it, it's absolutely essential. If we wouldn't have had that, we would never have gone... we wouldn't have been able to push our budding yeast work as far as we did, because we wouldn't have ventured into fission yeast.

I:
And that kind of use, is it relatively easy for you to just access the database and do what you do?

R:
Yeah.

I:
Did you have to have a learning curve to interact with it?

R:
Not at all. No, no, no. I reckon that's because there is a lot of cross talk. So if you look at a protein in budding yeast, it will tell you whether there is a homolog in fission yeast, and you can just click on it and it takes you straight to PomBase. So it's very easy to do it, and then also to navigate it. I have to say that the... I like the budding yeast base better. Easier to look at the data than the fission yeast one.

I:
In terms of visualisation?

R:
Yeah, and just how it's listed, and how you don't have to click on things. That seems to be based on the human one, which is horrible - it's just a collection of everything that's known - whereas in budding yeast, there's a real structure to it. Luckily fission yeast is not that complex that you get lost, whereas for mammalian cells, you completely get lost. I don't know how to navigate that.

I:
So you're happy for a database that has quite a bit of structure in it? 

R:
Yes.

I:
Some people find that difficult; they just feel that actually people shouldn't put the structure in, because it's biologist's work, not curator's work to do that.

R:
Well, I think there's so much data out there, if you don't put a structure in it you just get completely lost. And as with so many things... So, you know, genome-like studies, they publish it, they tell you what they found. If you then go to the data, I have no idea how to get anything out of it. So it would be great if I knew how to work it and really try to answer a question that I'm interested in, but it's just impossible. You have to be a bioinformatician. So I think structure is really important. I think you should still have access to either the raw data or more of the data, of all of it, but it has to be structured into... when you delete it, what is the phenotype? Sensitivity, transcription, protein, all that. So that's, in budding yeast, very well done. And in fission yeast it is kind of structured that way, but then you still have to click. The first thing is to click on it. Whereas in budding yeast, most times it is either... there's a picture there, or it's scribed. So there's a little bit more information; you don't have to really go into it to find out whether it's useful or not.

I:
That's very interesting. And in using the gene ontology, did you ever have problems with that, or was it always helpful?

R:
To the extent that gene ontology is helpful. It's very straightforward; you put in your list of genes and it just spits out what is enriched, as it does for budding yeast as well. Most of the time we're looking at whether the protein could be involved in the same process, so we compare the gene ontology from budding yeast to fission yeast, or mammalian systems, and see whether there's overlap there, so that's how far it goes. Because most of the time we don't... we kind of know the function of the protein, so we just try to confirm with gene ontology that we're looking at the same thing.

I:
So it's mostly for checking purposes rather than discovery, per se.

R:
Yeah, confirmation and discovery, absolutely.

I:
And in terms of interacting with the whole community behind PomBase and SGD, and all these different databases... Do you know these people personally?
R:
Yeah. But I assume it's because it's a smaller community, so it's a lot more personable. You can really just email [her] and have questions, and she will email you with questions, and you can curate if you want to. With budding yeast, the budding yeast one, they ask you if you publish something. They will send you an email saying, "Do you have some additional information about these genes?" And there's a couple of times that I sent them an email and nothing happened, so there is less of a... It's less personal because it's just bigger. So I don't know whether that information ended up on the... I've never checked whether it ended up or not.

I:
Because in that case, they just sent you an email and they ask you for information. They don't ask you to enter the system and insert it yourself?

R:
Yeah. Val will ask you whether the... so she will send you a... I think she curated it, so she looked at the paper, and then asked me whether that was right, and if not, if I could comment, and then she put it on. Whereas budding yeast they say, "If there's anything in this paper that you think should be added, please send it." And if you do, I have no idea whether it ended up there or not.

I:
Yeah. Are you at all aware of the fact that with PomBase you actually could go in and curate your paper as soon as it comes out?

R:
Yeah.

I:
Before they contact... Did you ever use that option?

R:
I haven't done it. [Laughs].

I:
And that's because...

R:
[Overspeaking] busy, yeah. So that helps that Val did it for me and came back. I reckon what I should do is... I should have the student do it, right? 

I:
You don't find that that's a problem in terms of timing? Because one of the things that I found with other people is that some of them use this, because if they wait for Val to do it, for Midori to do it, it would take up to a year, while...

R:
No, I don't think that's a... I think the people that want to know or need to know will read the paper and know what the implications are. It's just that if somebody else does a screen and finds your protein, you might want them to know what you found. But most of the time, I think they would find your paper anyway. So it's just that if there's a lot of proteins they find in a screen, and they're screening through it really quickly, what they should follow up, and it's not in a database, they might miss it. But I don't know, what are the odds that they will miss it?

I:
And it's just a matter of months, anyhow.

R:
Yeah, so I don't think that's a big issue.

I:
So are there any things that you would like these databases to do more? Aside from possibly improving on the visuals, how it's presented. Is there anything that you thought, oh well, even if you haven't really tried it or used it, "This would be a function that would really make me do something different in my research."

R:
There is a lot more that possibly could be done by comparing... which is more like systems biology. I mean, it would be great it a platform like that could use that. So if you say, I want to know everything about this gene, rather than saying all the interactions, really compare big databases together. But that... I mean, there are groups that do that full time, so I think it's not possible, definitely not at this point. For instance, one of the things is, if you do a genetic interaction screen with a complete deletion library, which you have in fission yeast, you get a signature of your... If you delete a specific gene, you get a signature of what it genetically interacts with, and that's very informative. But actually it's even more informative to compare that signature with screens that have been done by others, and see whether there's overlap. So if I have a protein with an unknown function and it interacts with histone modifiers and transcription factors, genetic interaction, and I actually find that somebody else did a screen with a protein that was, say, a methylase, and it has the same signature, that would tell me that my protein is probably involved in either demethylation or methylation. But now, to do that, you need a lot of computer power. All that information is in the database, but it would be nice to crossref that, which is at the moment... I don't think it's feasible, but it would be awesome if that could be done.

I:
Do you think that should be something that could feasibly be done in an automated way, or do you think it would need to be curated?

R:
Yeah, I think so. I think it could be done. I just don't know how. [Laughs].

I:
Yeah, of course, that's the bioinformatician's problem.

R:
But I think somebody will know how. So I think they could make a case to hire somebody like that to do it, because all the data is there, they just have to crossref it. So rather than saying, "Your protein interacts with these specific genes," they can say, "Well, it has the same signature in your genetic array as this gene," and just... So it's just going to go bigger with all the datasets, all the data that's out there, which is something that we can not do. Either we have to collaborate with somebody or find somebody that's interested in doing that.

I:
What do you think about the fact that the two databases that you're using most are still separate? Would you prefer them to actually be part of the same entity, so a general yeast database that contains lots of different species.

R:
No, because... No, I think it's nice it's separate. I mean, budding yeast and fission yeast are just two, they're the two biggest ones that are being studied, but there are so many. If you would just combine that, you will just get lost. And also it's not... Because they're very distantly related... If you look in an evolutionary tree, all the other yeasts that people study are in between those two. So, I don't know, 500 million years. They are very different, so to combine it, that would just confuse things. Most of the time people are looking at those databases... other people that access those databases are looking at whether it's conserved in human cells, and there's no complete overlap between the two. But if you would combine them, it will say, "Oh yeah, we have this protein complex in mammalian cells that has homologs in budding yeast and in fission yeast," and if it's one database, you would just think it's the same thing. Actually, a lot of people that are not in yeast work don't really think about the fact that there are different types of yeast that are completely different, and that's why we study them. So if you put them in one database, that would be completely lost to people outside of the field.

I:
So you don't think that having something like a general model organism database would help?

R:
Umm... no, I don't think so.

I:
I mean, there's effort going into this kind of unifying...

R:
To do one massive... I think that is not... I think there's just... So in the end, all the model organisms, of course, we're using them to say something about the human system, so it might be useful if there is a very good database for human genetics or human models that can summarise everything that's found in model organisms, but I think you should have the separate... model organisms have their own database. Because there's so many specific... it's a niche, right? It's the same as... I'm saying I'm working on a G1-S transcription and then saying, "Oh, it should be clubbed into transcription," or transcription could be... You just get lost. There's a reason why we focus; it's because otherwise, if you have too much information, actually, you can't say anything. So I don't think that would be helpful.

I:
So you think it makes sense to have somebody who's curating databases of this kind who actually comes from the same background?

R:
Yeah, who knows the details. Most of the times they're very subtle, but they're very important.

[Irrelevant conversation 00:17:53 - 00:18:20]  

I:
So could I ask you maybe to give me an example, in as much detail as you can be bothered to give me, about a particular case in your research over the last five years in which consulting PomBase made a difference, and how, exactly? What were the results?

R:
Oh, that's a very easy one. So I have to then just describe the difference between budding yeast and fission yeast, first. So I was in a lab that just did budding yeast, but there was a lab next to us that did fission yeast. So budding yeast spends a lot of time in G1 phase of the cell cycle, and fission yeast spends most of the time in G2. So we studied in budding yeast what happens in G1, but then my research took itself into what happens during S and G2. Well, in budding yeast, that's very short, so it was really hard to figure out what was going on. We had this particular protein that we thought was involved in turning off transcription, when cells went into S-phase. But if you delete it, you could see a little bit, but it wasn't sure. And actually... so we had a paper, and they weren't convinced. So then I started talking to the guys in fission yeast, and they said, "You just look on the database and you can find it."

[Irrelevant conversation 00:19:31 - 00:19:52] 

R:
So I looked on PomBase where it had a homolog. I found a homolog. I found that the homolog had a... So then based on that I made a deletion in fission yeast, and in that it was completely clear that it was involved in turning it off. And that's where it probably would have ended, if not... Then I started to look in PomBase what was known, actually, about G1-S transcription, and I found that in fission yeast, actually, if there is replication stress, the transcription stays on, and my protein could be involved with that mechanism. So they didn't know. I found out reading the literature on PomBase that people didn't know what the mechanism was. I'd just found this protein that could be involved in the mechanism, so then I started in fission yeast, and found that the checkpoint inactivates this protein to keep transcription on. And then when I found that in fission yeast, I could then go back in budding yeast, where it was kind of cryptic, and found it was the same thing in budding yeast. And actually, then I went to mammalian systems and showed that was true in mammalian systems. Now my work in my lab is all focused on that. Without going into fission yeast and having it accessible that easily, I would have never gone in, and I would have completely missed it. And people in budding yeast completely missed even that regulation, let alone the mechanism, and the same in mammalian cells, people have been studying that for decades and completely missed it. So if it wasn't for fission yeast, and because it's so different from budding yeast, it would never have been found.

I:
So what exactly did you do when you went to PomBase to look for this? Which parts of the database you went to check?

R:
So I just looked at the... I just put the sequence in and I found a homolog in fission yeast, then put the name in PomBase, then found out what was known about it. There was little known about it, and there was no connection to the process that I was looking at, so then I looked and my research linked it to the process, and then I looked at... So all the proteins involved in regulating G1S transcription were known, so then I started reading up from the literature from PomBase, from links there, what was known, and then I realised that people were looking for this mechanism and couldn't find it. And then the protein that I was... it was obvious that it should be involved. So it was first just looking at the information, what was known about the protein, and then, because of that, looking at... just more literature search using PomBase on the proteins that I know were involved in the process, and then, from there... that was it.

I:
So basically, kind of, first layer would be... go to PomBase to look for a particular protein, look at what data's available on that, what is known, and following the structure of the database, and then starting to go and trace the references for the information in there, and then read the whole papers.

R:
Yeah. The process, yeah.

I:
At any point did you have any doubts, or did you need to double check the quality of the data that was in there, or the information?

R:
No. No, no, no, no.

I:
And that was because you trusted it, or it was because it was clear to you that this was just perfectly reliable?

R:
I mean, I knew the pombe community because of the lab next to us.

I:
So you knew the people involved?

R:
Yeah. And, of course, I talked to them about it, and they kind of knew that that was missing, and so I reckon that's why I trusted it.

I:
So basically it was an interaction between using the database, then using that to trace it back to the literature, and then talking to the people involved about the whole procedure.

R:
Right, yeah.

I:
Did you have to replicate any of the experiments?

R:
No. Well, I can replicate it as a control.

I:
Right, that's what I mean.

R:
Yeah. I mean, I had to replicate it to then show that my protein was involved, but that was it.

I:
And did you cite the database when you published on this?

R:
No. 

I:
And why was that?

R:
I don't know. I don't think that's common for people to cite how you find it. 

I:
So you would basically cite the papers that you found through the database, but not the database itself. What do you think about that?

R:
I don't know. Because otherwise you have to cite PubMed, for instance, because that's the way you find papers that are related.

I:
But PubMed is not curated heavily, right? I mean, it's very, very different as a service. PubMed is basically an automated service that lists papers, which anybody with a certain DUI would get listed, while PomBase, as a resource that has quite a few curators who are doing a lot of dedicated work to get it...

R:
Yeah, some work is done for you. Yeah, I don't know. I don't think anybody does, so it's not very common to do it.

I:
Yeah, no, it's interesting.

R:
And if people do, I think everybody has to. I think everybody uses it. There's no way that you can do any study in fission yeast without using PomBase.

I:
That is interesting. Because there are other communities, like arabidopsis, where people actually do cite the databases now and then.

R:
But everybody does, right?

I:
Well, it becomes... Actually not quite.

R:
Really?

I:
It really still is a question of whether people actually want to acknowledge the database or not, so because there's no fixed norm around it, it's a question mark. But in a sense in which... One of the reasons why in that community people do it more is because the database has come under very serious threat in terms of funding, and that was a way to start showing to funders that, "Actually, we really do use this in our work."

R:
So PomBase, when they had to renew, they asked the whole community whether they could write... either sign a petition or write them how it had contributed to it. So they had a big file. But it would probably be more... Well, it is kind of in hindsight you do it, so you say, "These publications wouldn't have happened, or were aided by using PomBase. So in hindsight, everybody did.

I:
Yeah. No, I'm quite interested, particularly in cases where, for instance, you would interact with Val, asking her a few questions, getting the answers, et cetera. I'm just intrigued by the fact that in some communities that is conceptualised as a collaboration, in others just as a service.

R:
Yeah. But that is always a very grey area, right? Because even if I go to the coffee room and I talk to somebody, and all of the sudden I say, "Hey!" They give me a good idea and I follow up on it. At best I would acknowledge them; I would not put them in as an author, even... without the conversation I had with them, maybe that whole study wouldn't have been done. I would still not put them on as an author, because the work was...

I:
But you would acknowledge?

R:
At best you would acknowledge, but most of the time you don't even do that, because it's such a long process to be published. There's so much work to be done. And you have maybe... I use PomBase, let's say, 20 times and only one of those times I got information that pushed it forward. So it's a bit hit and miss. And I discuss people with 100 people, and maybe one of them gives me the idea. It's very easy for me to give ideas to people, and if they do all the work and one of them works out, and if I get an authorship on it, that kind of seems unfair, because you had so many ideas, you had so much information.

I:
No, it makes perfect sense. I'm just very interested in the way people really conceptualise this, because it's such a strange period in terms of credit systems in science; it's really fluctuating.

R:
Yeah. I mean, that's always hard, to assign credit. It's very hard to do.

I:
So you mean this is part of the complication. But now in your lab, are you considering to open your data? So what do you do once you publish? Do you actually put your data online, or what's the...?

R:
Well, it has to be Open Access. All publications have to be Open Access.

I:
Publications, yes, but the datasets?

R:
The datasets come with that. You have to publish your datasets.

I:
To supplementary information.

R:
Yes, yeah.

I:
But then you really publish everything that you've used in the project.

R:
Yeah, yeah.

I:
Okay. So you're really doing open data.

R:
Yeah, yeah, yeah. So it has to... It's UCL's policy; it has to be all open. And most of the funders require it to be completely open. So we're now funded by Cancer Research UK; even if you have a massive database and you only follow up on one, and you publish that, still, that database has to be accessible to the wider community.

I:
When that policy came in, did you find it in any way problematic?

R:
No, not at all.

I:
It makes no difference to your work.

R:
I mean, the only cases you'd think that might be a bit not so beneficial for you is if you want to follow up on more hits. Let's say you'd done a screen, you follow up on one, it's one publication, but there are many hits that everybody else in the lab is working on. So then you don't want to give that away. I mean, we haven't been in that situation but I can imagine that some people... if they start one big screen and that, then it's the rest of their work for five years; they don't want to publish that.

I:
Yeah, of course.

R:
But I assume people will acknowledge that and find that you don't have to publish it all.

I:
Did you ever consider publishing in a data journal?

R:
No.

I:
So you would always go for main publication and then data supplementary, or attached to it?

R:
I mean, we don't do that much big datasets anyway; we don't do genome-like stuff. We do screens, but that is about it. If you do systems biology, of course you have to publish all of that, or if you do genome-wide transcription, or binding, or whatever, but we don't. Most of the times we do single gene and transcriptor. We don't have big databases. 

I:
Do you typically make sure...? Just a final question... How do you train your group to deal with these online sources?

R:
How to use it?

I:
Do they come already knowing that they actually even should? Do they already have an idea of the fact that there this is this bioinformatic world out there.

R:
So the only thing I do is tell them about it, that it's there. And every time they come with a question that I think could be answered by the databases, I say, "Just go and..." So the first few weeks, all the time I say, "Just go and check." And it is self-explanatory, so you can...

I:
So there's not much need for training then?

R:
No, not at all, no. I mean, if they want to curate, I reckon there might be some training, but I don't know. We haven't done it.

I:
Okay, great. Anything that you can think of that you think would be interesting for me to know about the ways in which you're using databases? Anything about PomBase that I haven't asked?

R:
No, I don't think so. Well, I think one interesting observation that I made, because I came from budding yeast - and I assume it's because budding yeast... the community is so much bigger than fission yeast - is that, with PomBase and the fission yeast community, it seems that whatever process or protein you're working on, you know about whether that's conserved in budding yeast and in mammalian cells. Whereas if you work with budding yeast, you will know whether it's conserved in mammalian cells, but not in fission yeast, and if you work with mammalian cells, you just don't know whether it's conserved. They don't care. So it seems to be if you go up the... It's probably the size of the community. Fission yeast, because it's such a small community, and also... if you look at the database, it's a lot more focused on how that translates to other systems. Whereas if you go to budding yeast, it will only go up, and doesn't look at other yeasts or anything else, lower models, or smaller communities that work on models. Which I thought was interesting. And of course, I think the fission yeast is better, because you get more information about different model organisms. 

I:
Of course. But what implications do you think that could have, generally?

R:
So the fact that budding yeast and mammalian cells... or the mammalian community doesn't do it. You will miss out on things, right? It will just give you a little bit more information that might make the difference. So it's a good thing to do, for the fission yeast community, and I think the others should do that more.

I:
Do you think that means that there's a sense in which the fission yeast community has a better evolutionary sense of the genetics they're looking at -

R:
Yeah, yeah.

I:
- because they're so aware of the conservation mechanisms or not? While, if you're looking at, typically, mice researchers, to be honest, don't really seem to be fast enough, that I usually talk to.

R:
Yeah, oh, absolutely, yeah. And I think they have to be, because they always have to fight against, "Why work on fission yeast while we know so much about budding yeast?" So they have to look into it, and they have to keep defending it, and knowing more about the evolutional relevance, will make a good guess.

I:
Yeah. That's really fascinating, thank you. Very useful.

R:
Okay.

I:
Thank you very much for this.

R:
You're welcome.

(End of recording)
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