Transcribed by Devon Transcription                                                                                 www.devontranscription.co.uk


PI_6_A
Exeter, January 2016

Key:

I:
Interviewer (Sabina Leonelli)
R:
Respondent (Isabelle Jourdain)
I:
Thank you again for accepting to do this, and maybe we could start with you saying something about the nature of your position here, and what your research is like right now.

R:
Okay, so I'm a lecturer in cell biology at the University of Exeter, and I use the fission yeast schizosaccharomyces pombe to study the mechanism of cell shape. And I find pombe a good organism because you can do genetics, and you can do cell biology, and you can do biochemistry. So plenty of fields of biology that are necessary to tackle the questions that I ask.
I:
So how did you get to this?
R:
So this is a bit historical... So I did my PhD as a biochemist, so was working on the proteins, very much individual test tubes, getting numbers. And in the lab next door there were plenty of PhD students, friends of mine, and they were doing really cool stuff on microscopes. And I wanted to do some sort of cell biology microscopy things - you know, things moving up and down and being colourful, and all of that - the problem is they were walking on neurons, and neurons are really complicated cell systems, and they had the worst problems in the lab, technically. You know, growing their neurons. So I thought, I want to do cell biology, but I need a model organism; I need something simple. But just historical... I interviewed for postdoc. to different labs working on different model systems, and this one sounded interesting, so went there and happened to be working on the fission yeast, and I fell in love with the fission yeast, with the power of it, so stayed in. I stayed. And then I moved on to different labs, working on the plasma membrane, so the membrane around the cell, and came to the idea that whatever the... the magnifications in the membrane would shape the cell, basically. And so I went into there, and that's also a quite fashionable field, so that's a good thing to publish.

I:
What made you fall in love with pombe?

R:
Oh, I find it very, very simple. And also it's quite a nice community. So we are a reasonably small community in the world, and I think there's probably about 200 labs or something, around the world. And it's quite a nice community, so if you need the tools or the advice or anything, you just... You give people a shout, and they will reply straight away. So very recently I contacted somebody in the US who I thought might be able to help, just randomly contacted that person. That person said, "Yeah, absolutely. Let's just Skype. Are you free this afternoon?" And just had a Skype advice -

I:
That's amazing.

R:
- within two hours. And that doesn't seem to happen in every field of biology. That's one of those. So people are quite happy to share their experiments, their expertise, their tools to collaborate, and that makes it easy, frankly.

I:
But did you, at the same time, find it difficult to keep getting jobs, given that you were working on a model that didn't really have...

R:
Well, it's funny, because nowadays... The funding bodies wouldn't give you some money, because it's not applied enough. On the other hand the researchers who hire you are absolutely convinced of the necessity to do fundamental biology, so people who hire you are fine with that. The problem then is to get the money to get running. But this is where I think we have to change our way to consider fundamental biology, and sort of link it to applied biology. So I'm trying as a young lab head, to sell my yeast as a model organism. This is really a model organism to understand something more complicated. So I try to develop collaboration with people who work on more complex systems, or systems that are maybe not that complex, but where they are these tools, maybe, where my yeast can be useful.

I:
Such as...?

R:
So at the moment I work with a neuron biologist, who's working on trying to understand how a neuron is shaped. So shaping your cell, shaping your cell; that is very complex, this is very simple. Let's put the two together and see where it goes. I also have a collaboration with somebody working on cilia, primary cilia. So those are the cells antennae, on the surface on the cells. So it's like a finger-like structure that has to grow, basically, out of the cell. So again, shaping the cell. So how is it organised? And my research has... I'm trying to develop links with filamentous fungi, which are pathogenic to plants, for example. Those are fungi, so they're very close to my yeast, in terms of how that works, how that grows, blah, blah. The problem is, those fungi have less tools out there, a bit more difficult to maintain the culture, what the study, so this is where my yeast can come along. So I can take very different angle, I can take the mammalian cell angle, I can take the... This is the way normal cells should work, and this is the way it doesn't work properly. Let's find out why, and how that leads to disease, both in plants and in mammalian cells.

I:
So what kind of data do you use? Because that looks like you're going to have to integrate quite a few different sources of data, for a project like this.

R:
So I'm not the worst, because I don't do large screens, and even if I do, the genome of my yeast is quite small. So the datasets are not massive, really. Stocking the data is a little bit of a problem, but it's much worse if you work on bigger organisms. Most of the data that I use are cell biology data, so microscopic data. 

I:
So images.

R:
So images, exactly. Now we have fantastic microscopes that take plenty of millions of images per second, with high resolution, blah blah. So the files are really heavy... So the microscopes are fantastic; the problem is the IT doesn't follow. It's always a problem. When you think in terms of microscope, it's great, but then what are you going to do with those data? The problem, at least in the UK, is the university has not organised the storage of the data, so you have to organise that yourself.

I:
Certainly not this one.

R:
Certainly not this one, exactly. So it's always a bit of a problem. It's like, what am I going to do with my data? And as a biologist you never, ever, ever delete anything, because something that you generate today might be useful in 20 years from now, except today, you don't realise it.

I:
So how do you deal with it?

R:
By just... copy it.

I:
You just have hard drives, and you just store everything?

R:
Yeah. At the moment I've got hard drives. I used to say they have my life on it, because there's 15 years of my research on it, so I back them up as much as I can.

I:
But you're not using public repositories for this?

R:
No, at the moment I'm not. No, at the moment I'm not.

I:
Why is that?

R:
I think the reason is because I'm not familiar with it, and because I'm starting my career, I don't want everybody to have access to everything that I'm producing now. I'm not established yet. If I give... I'm absolutely up for sharing stuff; I think science is meant to be shared. The problem is I can share stuff and still consider that somebody is working on something else, and that's fine, we don't have to compete, there's enough to discover. But some people are a bit less scrupulous than I am, and therefore I don't want my very important research topics to be stolen - it's as simple as that. So I'm okay to go to meetings and talk to people. I'm less okay to do a screen that would take me, maybe two years of my life, use maybe one or two genes out that, thinking, "That screen is going to set me for the rest of my career." But if I make it available for everybody to use, then.. They're going to use it. And I'm not established enough, at this stage, to be able to do that. 

I:
So how do you, when you're storing this imaging data, how do you classify it?

R:
So I've got a system that I think works. You work by date, and dates relate to a lab book. So there's always a little bit by project. Of course, projects overlap, so this is where it becomes a little bit complicated, but there's always... the file name always, always, always has to have a data, and maybe a title, and plenty of subtitles and subfolders that sub-describe what's in there, so that even in ten years from now, you can actually find out what's going on. In cell biology, not only to we acquire a lot of images, but then we do a lot of quantification on those images. So for each image that is quantified in the same folder, the quantification has to be in the same folder, so we know that this quantification corresponded to those images. So you normally have big Excel sheets with the name of the image, the date the image was taken, and then you can go and check in a lab book how that image was taken, based on cells that were grown or stained such-or-such way. Now that I'm... So when I was a postdoc., it was easy, it was just me. But now that I have a group, I also insist that people actually put their name on who took the image, and who did the analysis. And it's not necessarily the same thing, especially in a university setup. We have plenty of students. They stay one month, two months, six months, and then the next one comes in. So if I want to find out who did what when, and I've got plenty of lab books everywhere... So that has to relate, absolutely, that's really, really important. So the date is really, really important.

I:
And the quantification? So the parameters you're using for this vary depending on the project, or are there some core parameters that you're always extracting from the images?

R:
Because I work on cell shape, there's always some sort of parameters. For example, I'll necessarily measure the length of the cells, the width of the cells, something like that. So I've got... I can get ten students to do it very quickly, because I'm used to it. That's the way to do it, I've experienced it, I know that's the best way, or the most efficient, or the fastest. Because it's always the same, I try to work with bioinformaticians to try to automate it, but it's a little bit complicated, put it that way. I mean, that sounds easy. You know, when you talk to bioinformaticians... "Yeah, yeah, sure, we can do that." Except bioinformaticians see the math; they don't see the living bit.

I:
Of course. Depending on which way you talk to, but of course...

R:
And at the end of the day I found out actually it was much quicker to do it by hand, pretty much measure by hand, than ask a bioinformatician to come up with some programme that would work only for this case, wouldn't have the flexibility to just adapt to a different biological setup, simple as that. 

I:
It's also not quite the kind of thing that you can crowdsource for anything like...

R:
No, exactly. Plus, again, putting things on the cloud. That's, you know, the cloud says it all. It's somewhere out there. Again, I don't want my data, unpublished data, to be out there. Do you see what I mean? It's like having your bank details out there. No, no. Don't do that. So yeah. Some things for grant applications... I didn't mention, because it's a bit fashionable nowadays to have cross-disciplinary projects. Try to say, now, I'm going to work with those bioinformaticians that are going to monitor cell shape. Give me all of the parameters of cell shape that I need to have. So I'll do the cell biology, I'll take the images, and then they'll process the images, and they'll tell me how long, how fat, how round, how... whatever my cells are, and they'll be all fantastic. The feedback that I got from Rich for his four grant applications... "You might as well do it by hand. That's going to take too much time." And they actually have a point there, they have a solid point there.

I:
I guess you followed quite a lot of the developments in phenomics right now. Would some of this come under that heading these days?

R:
Yes, that could, but the problem is time, to get the information. That sounds fantastic. I'm sure there's plenty of tools I can use from geology, for example, that could apply to cell biology. Why not? The problem is I don't even have the time to read everything there is to know in my own field. So going out there, with my job, I just don't have the time. I wish I had the time, but...

I:
Kind of smaller revolution. So I was wondering whether you had a relation with this...

R:
So it's not... So I don't necessarily do that. Some people take that angle. They say, "You have..." For example for fission yeast, you actually... there are three types of fission yeast, not only pombe. There's two others. So they're called fission yeast, because they divide in the middle by fission. And they all have the same sort of shape, but they have different sizes. So there are some people out there who just study why is that cell that big, another cell twice as big? Why does the cell need to be twice as big, and how does it do that? How does it define when it stops? When it's big enough, or should get bigger, and when not even bigger... What's the advantage for that species to be that big, and what does it tell us in terms of the molecules involved, and the mechanisms involved? So that's not the angle that I'm taking, but why not? That's one... Whatever I'm finding might be useful to those people, and what those people are finding might be useful to me as well. So anyway, it all comes together.

I:
Of course. And in terms of other data...? So you have the imaging data, which are the core of your data, and then are you intersecting with genomic data, I guess?

R:
So that's part of some of the projects that I would like to develop, yes. So I'd like to do some genomics. It's fantastic nowadays; you can do all genome sequencing... When I started my... Why, you've talked to Val Woods, so you know the genome of pombe was published 2002, I think, or '04, so it's not that long ago when you think about it. '02, yeah? And it took them forever to sequence the genome. It's not that big. Again, it's a yeast. It's really quite small. And now you can sequence the whole genome to find a single permutation in it, and it's really not that expensive. We're quite lucky; we can do that on site in Exeter. That is really fantastic. So the tools that are available are absolutely fantastic. So in terms of storing the data, I do hope they can store the data. I do hope they have what it takes to store all that data, because that probably generates quite a bit of data, yes.

I:
Because otherwise what you are doing in your research is not so much to think about the genetic mechanisms for... or the genes involved in regulating membrane traffic, but you're actually looking at which organelles are involved and the geometry of it?

R:
So I start with one gene, and I found that this gene had something to do with cell shape. So that is published; that's the basis of the work. Now I'm trying to understand how it's informing cell shape. So one of the approaches that... Actually, I'm taking several approaches to find... Put it that way. So to find out how one protein or one gene does something is to find its friends, its partners. So if you find that your favourite gene has a partner in the organisation of the skeleton of the cell, then you can probably assume that your gene has something to do in the skeleton of the cell. So trying to find partners at the moment, either what we call genetic partners, meaning that maybe they don't necessarily interact, they're maybe not together in the same room, but they're doing things together anyway. So that's one way, that's the genetics approach. Also doing some proteomics approach, so there we're looking for direct partners. You know, when two proteins physically interact with one another, so that means that they probably do something together. And then we're doing some screens, so we go almost randomly. In yeast, you can make mutants, so I've got mutants of my gene, and what I do is I re-insert plenty of the genes randomly into the cells, and I see if that makes my mutants my type again. And again, if that is the case, it's probably because that new gene that was introduced - I don't know what it is yet - but that new gene that re-introduced probably does something to counteract the defect of my gene. So that gives me some information. So I'm really trying to tackle the problem from all the tools that are there that I can. Funnily enough, I'm not doing screens on the cell biology of things. So some people say... And I think the reason is probably because we don't have the tools here in Exeter to do that, and that's quite heavy to do.

I:
What would that mean?

R:
So you could look, for example, systematically, when things go to the right place, or don't go to the right place any more. So directly inside the cells. It's not necessarily true, but you can assume that if a protein goes somewhere, that's probably because it has something to do there. So if it can't go there anymore, bad things are going to happen. So that might be a reason why my gene has an effect on cell shape, for example. It might be because (unclear 00:18:17) doesn't go the right place, or it doesn't make all the proteins go at the right place. So I could study that systematically, attack the whole genome of pombe, for example - that has been done - and look systematically where all the proteins go in the absence of my gene.

I:
What machinery would you need for that?

R:
I'd need automated microscopes, where the microscope can go from... So you grow your cells on wells that are all part of one plate, and the microscope goes from one well to another. Some people do that, actually.

I:
Have you had occasion to use that before, in other places?

R:
No, I haven't. The systematically rule as well... I think I'm a bit morphomolecular biologist, so I like studying the teeny tiny, gritty little gratings, rather than the big scale. But it's a very different approach. That's all right if you have big money from the Wellcome Trust or the ERC, and you have a big lab, and you have super-fancy microscopes, plenty of storage space. Precisely. And you can bring your team of engineers, biophysicists, biologists, who all have expertise in doing all of that, because it's really highly technical. I'm a university lab, so I can't do that.

I:
Yeah, of course. Fair enough. So where does your user databases come in?

R:
So that normally comes in... So if I go fishing for partners of my protein, for example, I go, "Okay, those are partners, but I have no idea what they are." Their factors and genes are there in pombe. I can't know them all. Some of them I do; some of them I go, "Oh, yeah, I recognise that one." Lots of them I don't. So this is where I go to databases. I say, "Tell me what... Do we know anything about the gene? Has anything been published before, and in what context? So was it because that gene was studied in particular in one molecular system, mechanism, or was it identified as part of a massive screen, or can you tell me where the protein goes?" Because, again, things were done systematically sometimes. "Or if we don't know any of that, does this protein look like another protein in a different organism that might tell me something about it, and in what extent? And how do they link to the other database?" That can then tell me something about it, if that makes any sense.

I:
Yes.

R:
And then you have plenty of, why pombe? Again because it's a small community. Everything is put on a database, so that is really, really convenient, and people who do these massive screens actually talk to the people who do the database. So that's really, really good, and they're really happy to share all of that. So people who study how genes are upregulated, they put everything in the database. So they publish, but then they make it available in a database. So if I want to study when my gene is regulated - does it go up in mitosis, does it go down when the cell is stressed? See what I mean? - then I can find that there it's available. And I'm going to have access to the data as well. I just click on it, and I see the graphs. So that's very convenient; I don't need to go and dig into the paper in some obscure Excel sheet. That would be supplementary figure number 13 or something, and that's very, very inconvenient.

I:
So how often do you think you use PomBase?

R:
Oh, that has to be about possibly 20 times a week. So it's one of my...

I:
Key websites? [Laughs].

R:
Very key websites, yes. It's there, you know? 

I:
And you know the people who put it together, and you have contact with them?

R:
Yes, I've participated... So the problem when they created PomBase... It wasn't called PomBase in the first place. I can't remember what it was called. It was called something else. But anyway... When they started creating it, they had a lot of catching up to do, because all those papers had been published before, which they had to curate. So they had to read all the papers to identify all the genes, and put them in a database and say, "Yes, that gene does this, and this is what happens if we delete it in that context. And yes, the evidence, and this is where the protein goes, and yes, its partner in that context, blah blah blah." So that was a lot of work, really, to do for the curators of the database. So they started to say, "Well, you know what? It would be much easier if the authors of the paper, the people who actually worked on that subject, did it themselves. They know the topic much better than anybody else." So they're just going to curate a set of that without help. So I've participated from the very start in that, and I thought that was fantastic. I think that was really easy, that was really helpful for them, and then that was great for me as well, because you promote your own work. So now, for all my papers, I do that. I curate it.

I:
So you curate it right away?

R:
Yeah, I try to do it within six months or a year.

I:
Can you tell me more about why you put the time, actually? Because that's something that... eventually they will do it.

R:
They might. But first, it might take them a little while, because plenty of people don't do it. Two, I think that's part of being in a community, frankly, to make your work available. And three, that's a good way to promote your work, as well.

I:
And to make sure that it gets done fairly.

R:
Yes, and to make sure you get the information. You will know that such amino acid, when mutated, does this, and that will be a supplementary figure in your paper. The curators might not pick on that, because it's not their field, for Christ's sake. That's my field; it's not their field. So I'm quite impressed with the work they've done so far, on the ones that they have. So no, I do think it's an important part of it, and it's really simple, really easy [overspeaking].

I:
So you didn't find any problems when you started to use the system?

R:
A little bit with the annotations, because... So they have... So it's linked to what they call the GO. So to describe things systematically you have a number of terms, that are describing the very, very... sort of both basic and very precise way. So sometimes you're, "Well, I don't know which term to use, because it's that, but it's not really that. Or it [overspeaking]."

I:
It doesn't come as a drop-down box?

R:
So it didn't necessarily come up, as such. But this is where the curators at PomBase were really, really good and helpful, and we talked about that. So they'd be asking me questions, they'd be telling me, "Under this term, people would normally consider this, and this, and this, and that. It is... but it's not, because of such... Say why. In which case, we can add a little something that says something about that." So they will do that, which I can't do anyway. And I understand that they have to have a stereotypical page for each gene. They can't have people write any random thing, and re-write the paper. So they organise a lot of that, but I always find the process really easy, really.

I:
Can you give me an example of one of the terms where you have maybe exchanged emails with Midori about it, or there was an exchange?

R:
Yes, probably. So maybe seven, eight years ago, I was working on mitochondria, on the shape of mitochondria. So mitochondria can come together and we say that they fuse. So two mitochondria become one, so that's a fusion. Or they can do the opposite; they can fragment. So one mitochondria becomes two mitochondria. And I was working on genes that were doing that, and that wasn't very much described in pombe. That's a bit of a problem in pombe now, not many things are described. And then came across the gene that was really (unclear 00:27:51) and it was really difficult to tell if it was a fusion problem, so when I took the gene away, if the mitochondria were over-fused, or over-fragmented. It wasn't obviously a phenotype. However, the mitochondria looked branched, rather. But that wasn't a GO term that was there. So now, based on the function of that gene, you know the organisms, people used to say that the mitochondria fragmented. So per se, I could have said the mitochondria fragmented, but that wasn't really based on my work, that was more based on an analogy to something else, which defies the point of the curation. So I can't remember what was done in the end, but there was no such thing as a GO term for mitochondria branching. I can't remember how we resolved the problem in the end. It probably wasn't resolved. We decided that we shouldn't put anything, therefore, so as not to lie, or not to over-interpret the data.

I:
You didn't consider adding the term?

R:
Possibly, possibly. But it wasn't the main focus of my research either. This is where you go, "Should I add it? Is it really important? Am I misinterpreting? Am I creating a...?" That sounds like a big thing, really, to create a new GO term. Or not... So came to some sort of agreement, I'm sure, that was acceptable for the curators and was acceptable to me. But yeah, that was a little bit of a problem there, I remember.

I:
That's fascinating. 

R:
Since then... So I've had another... It wasn't a problem, either... So when a yeast divides, it forms in the middle, and forms what we call an actin ring, or a ring. It's considered to be an actin ring that constricts, and is going to lead to the separation of the two cells. Then I was working... A new set of proteins came up where it became apparent that those proteins were there before cytokinesis, and then they would assemble a ring that people globally called the actin ring, and would come together and participate in cytokinesis also. And then my own research shows that actually those proteins were not part of the ring. Actually, there were several rings in there. So it really wasn't the actin ring. It was a ring, it was a cytokinetic ring, but wasn't an actomyosin cytokinetic ring, technically. The problem is, as far as I remember - again I was a little girl, but - there wasn't a cytokinetic ring term; there was always an actomyosin cytokinetic ring. Technically, that was wrong, but based on the idea we had, yes, globally it was right, but technically it was wrong. So how do you come up to resolve that? And I think that in that case they actually created a new GO term, I think, because that was a new field also, that became quite fashionable, so I'm fairly sure they saw the potential of that being useful to other people as well. But talking was absolutely fine, yeah, and I've never had any problem. We've mostly communicated by email in these things. We know each other's names; we don't necessarily know each other's faces. The team has expanded quite a bit recently, so I don't know them all. And I meet them at meetings, of course, at pombe meetings.

I:
So you actually go to the database sessions?

R:
No I don't go to the... Is there database sessions? Oh yes, okay. No, the last one I went to...

I:
They have a desk, also.

R:
So I didn't go to the last pombe meeting. Money. That was in Japan, so it was too far, too expensive. And the previous ones, yeah I do, because that's a good way to see the upgrades, what they're doing new. And they really tried to assess what we need, what we want, and that's really much a community tool. And they really take into consideration what the community wants, from different angles. They also run some surveys on a regular basis. I do try to reply to those surveys. They also apply for money, of course, to run the curation and the surveys, so they do ask for the community to give some support, and to explain why we really need them. And I'm absolutely convinced we really need them, so when I can, and when they ask me, I do write some support letters, yeah. It's really important we have that. How do we communicate with each other? How do we know?

I:
So usually when you're using something like pombe for your research, PomBase, do you find everything that you're looking for? Are there things that sometimes you think, "Ah, it would be great if you could expand in this direction, or if they could have some more data on this,"...?

R:
So what I would really love, but that would be quite difficult to implement, is when they say... it's to link directly to the original data. As in, you click on it, and you have a figure opening up. Of course, doing that would be really very difficult, I would imagine. So at the moment, what you have is you click on, "Can I have a reference?"

I:
And then you have to go click the reference.

R:
And you have to go and click the reference, and look it up yourself. And as I say, that might be a hidden piece of work somewhere in a paper or a graph. So in terms of saving myself some time and effort, the easiest would be... And they do that in some extent for all the big screens. So, for example, some team in Korea has systematically tagged all the proteins in a genome. It has its advantages and disadvantages, but regardless, you click on it, you see where your protein goes. The data is there, directly. And that is really, really quite convenient. Or, as I say, if you want to see if your thing is upregulated in, whatever, mitosis, you click on it and you see the graph that shows you cell cycle and the upregulation at that stage; you have it; it's there. And then you can make a judgement call, "Yes, that looks right," "No, that doesn't look right," but as much as when reading a paper. But that is possibly okay to do for screens; for individual papers, that would probably represent a lot of work to do, and I'm not sure how that would be possible. But yeah, I've suggested that in the past. Either it's just me... Because I tend to look at... I use PomBase pretty much gene by gene. I don't necessarily use large datasets in PomBase. Some others do, but I don't. So maybe that's my use of PomBase that makes it... Or maybe I'm not like most other researchers in the pombe community in that sense. So I don't know. Maybe it's too difficult.

I:
What's a typical use for you, of PomBase? If you can give me a concrete example, it's even better.

R:
Sure. So very recently we did a proteomic screen for one of our proteins, so wanted to find some partners. That came back with a list of, I don't know, 400 genes, and some of them I recognised, fantastic, and some of them just had an accession number. "Damn." So one by one, copied the accession number, went in PomBase, pasted it, and that opens up a page with the gene. Because most of the genes, as far as I know, have been characterised anyway. Well, not characterised, but identified. And then, when you're a cell biologist, there are two or three things that are of interest to you. Where does the protein go? So this is where you click on the link and you say, where does the protein go? So there's a description of it. It's a, whatever, mitochondria associated protein, so that gives you an idea, but you haven't seen the data. So you can click on the thing, and it shows you... line goes to mitochondria. Fantastic. Then it tells you if the genus has been studied before, as in, do you have a chance to see a paper somewhere? Very important, if it's been characterised or not. Tells you if the gene is essential for viability. So, when you use biologists, well, it depends on people, but for me, anyway, genes that are essential means that they're really important, because if you take them away, the cells can't survive. So if they are that important, they're probably conserved in cross-evolution. Evolution has probably made sure that this gene that was so important, was kept. So that also means that this gene that you have in yeast probably exists in humans... probably. So a gene that is essential is interesting, and PomBase tells you that. The goal there is you would have to test it yourself to see if the gene was essential; it was quite a lot of work. So nowadays you don't even need to do it; you just cite PomBase. It's been done officially, experimentally, so sorted. And then it lists all the... so say, imagine that I've found this accession number, accessed there, the gene is essential, I like it, it goes in the right place according to me, the place that I'm interested in, fantastic. Then you go, "Okay, that's all very good. That's a candidate that I might want to consider. Now what does it do?" And to find out what it does, there's a list of the phenotypes that have been described. So that might give me an indication... So in my case I will look if it has been described as having a shape phenotype. If not, that's not very good, but whatever. And then you go down the list, and it gives you all the partners that have been identified, genetic partners or physical partners. And those partners might not be my gene of interest, but they might be partners of partners of partners. And all of that links, so if I click on those genes, that will take me to the page of that other gene, and I can do the same analysis. So that is really quite convenient, yeah.

I:
So in the end, in terms of thinking about PomBase in relation to the imaging data you're typically dealing with, that wouldn't quite be the relation...? There wouldn't be a direct relation? You would only use data that you were finding in PomBase to inform your understanding of your images, right?

R:
No. That's more like a... I use PomBase as hints, probably hints. Or as a summary of... I would have to read, probably, ten papers to come up with what's on PomBase. So in five minutes, I have a good understanding of whether that looks interesting or not, as opposed to fetching many papers. And especially papers where you have large datasets that were summarised in PomBase, I would have otherwise to go and check in every single dataset. That would take me forever. So that saves me a lot of time; it's really well organised.

I:
So when you're publishing out of a study like this, do you cite the database? Do you indicate that you've used it? How does that work?

R:
I've never done it, no. 

I:
And that's because?

R:
I'm not completely sure. I'm not completely sure that would be accepted as a formal source, if that makes any sense.

I:
So you're typically citing the papers that the database sends you to?

R:
Yes, exactly. So if it's to do with... I probably wouldn't use it, but that's just an example... if that database localised the proteins systematically, I wouldn't say, "PomBase said that the protein goes there," I would say, "This paper showed that the protein goes there." I would have found the paper on PomBase, but I wouldn't mention PomBase; I would mention the paper.

I:
But then in the methodology, you don't think that you need to indicate that actually you found all of these through [overspeaking]?

R:
No, I don't think that's the way to do it, and I've never seen it done, in my field anyway. So no, I wouldn't.

I:
So how would you conceptualise what the curators at PomBase do?

R:
That's difficult. I'm not too sure what they do.

Would you think of them as researchers, or technicians, or librarians? How would you conceive of what these people are doing?

R:
I think they probably have to be a little bit of all of that. Because they have to be biologists to understand how biologists think, to provide a service that is of interest to the community. They certainly have to... And I'm sure, because they're of people, I'm sure they all have, each, an area of expertise that overlaps with the others. But you have to build a user interface, for example, that has to be friendly, and friendly to people like me who are... essentially dummies are using IT equipment.

I:
Understood.

R:
You know, I'm pretty basic, but that is like... Tell me this, click button, it opens up an image, and that's the extent of my knowledge, pretty much. So they have to have an understanding of us not being able to use all of that. They have to find ways to organise things, also, in a way that is, again, user friendly but appropriate, without taking too many shortcuts. So all of that is probably very complicated. I think, also, they probably have quite a lot of things to do with other organisms. Being at the Sanger and all of that, I would assume they do. And so how do they know, for example, how do they...? I really don't know. Sometimes a gene hasn't been characterised. We know it's there, but it hasn't been characterised, as in nobody's worked specifically on that gene and published a paper on it. However, there's still plenty of information there, based on sequence homologies, for example. So they can predict that such gene is the homolog of such other gene. And I have no idea if they've done it systematically, one by one, in collaboration with some other people at the Sanger institute working on whatever, drosophila, cerevisiae. I have no idea how this is done. However, when you look at things, or if you do it yourself manually, very often that's right. So yes. I don't know what they do. I don't really know how they do that. Clearly they also help a lot with the curation thing. They help renaming genes, for example, sometimes. When that becomes a bit confusing, or basically, a family of genes that should have, sort of, all the same names, but that name, unfortunately, has a different meaning in a different species, therefore it's not very... So all of that, again, is very, very complicated, because it's not just about pombe, it's about the global thing, for example. So yes, not too sure. And they probably also work a lot with people who do produce large datasets in trying to organise that, and seeing how that can be organised the best way. What's the main information, gene by gene?

I:
So certainly in a sense... So you're thinking about them as a service. Would you think about them as collaborators, in some way?

R:
I could. So there's a part to PomBase, and I’m not too sure what (unclear 00:45:31). It's probably them too. There's what they call the pombe mailing list, and from time to time somebody asks a question. So pombe mailing list is reached towards the pombe community by asking questions. So some people ask very basic questions, some people ask to get a strain or plasmid, and some people ask questions like, "How do I get such information?" And sometimes people from PomBase reply saying, "Actually, we can help you with that. Send us the name of your gene, and we'll do the search for you." So yeah, can be. But I would mostly consider them as a service.

I:
You wouldn't ever consider them as co-authors, for instance?

R:
I wouldn't see the application for my work. But I can see how people who do work on datasets do, because they need to make their datasets available for everybody, so that needs organising, and this is what the people of PomBase do; they organise datasets. So I can see in that instance, yes, they probably actually are the co-authors on those papers. In my case, I don't think that would necessarily apply. Unless there was a specific question. It could happen. I'm not saying something couldn't happen.

I:
So do you think that you will continue working with pombe as your main organism, kind of reference organism, and then branch out in others? Do you foresee, possibly, shifting organism?

R:
It was suggested that I should, recently, because the problem is pombe's not pathogenic, which is a problem. You can't argue that you need to cure something.

I:
I can imagine exactly now they would push in that direction.

R:
Exactly. So they're trying to say, "Well, you have some sort of expertise in fungal biology," because pombe's a fungus, after all. "So why don't you switch from pombe to some pathogenic fungus?" and blah, blah. Problem is, it's not that trivial.

I:
No.

R:
It's not that trivial at all. It's not because you have a bit of expertise that you actually know everything about something else. It's taken me quite some time to learn... People told me when I started, "Oh, you see, pombe's easy." Well, it's easy if you do a rubbish job. You can probably play the piano very quickly. However, if you want to play the piano well, it's not that easy to play the piano. It's the same thing with pombe, basically. When I see the time it's taken me to actually get to know my organism, I don't imagine myself switching just like that in six months, learn everything there is to know, teach students, do a good job, get to know the field enough so now I can publish something that would be competitive and interesting. So my approach now is more to go for collaborations with people who do know their own system, and try to find some common ground of interest, where my things would be useful to them, and their things would be useful to me, and we get an understanding of a global system. But I might have in the future - who knows.

I:
And one last question concerning strains. So do you have any difficulty finding strains, or producing strains you want to produce here?

R:
No.

I:
And does the database help in anyway, in that sense? If you're interested in finding from which strain a particular set of data has been produced.

R:
Yeah, could be. Again, that's because it references. So PomBase tells you if the gene is deleted, and if it's viable. Then you know it's viable, it exists somewhere. So you can, again, click on the reference and get it.

I:
By emailing the person?

R:
By just emailing the person, yeah. Or it tells you if mutants were made, and which mutant had which phenotype. Again, you click on the reference and then you contact the person. And again, the pombe community being quite good, you normally just email the person, say, "Can I please have your strain?" Of course, you're correct enough to explain why you need the strain, but pombe community is not a problem. Cerevisiae community is more of a problem; people pretend they haven't received your email because... it's published, so they have to send you the strain, otherwise they're hiding something. So they just pretend they have never received your email. Pombe's really good for that. So you asked me what else I would modify on PomBase, and there's two things I would modify on PomBase. It's mini things, but... Recently I tried to do a blast, so I wanted to see how much homology there was between my pombe and some other organism. So I was told by PomBase that there was a homolog in filamentous fungi, or in other fungi, but it wouldn't show me anything; there was no link to it. So I thought, "Never mind, I'll just do a blast. I'll blast my protein against many fungal genomes." And I couldn't find how to do that. So there's a link on PomBase to blast, but within pombe.

I:
Oh, right. So you couldn't do interspecies.

R:
So I went on NCBI and just ran a genome blast. But there was no direct thing. The other thing is - that might exist, but maybe I don't know how to do it - is to find some pathways. So they give you a list of genes, but they don't show you a graphical representations of how the genes connect, what the proteins connect. And sometimes it's useful to see the bigger picture, to see the pathways and how that links to something else. I don't think there's a graphical representation of that anywhere, but...

I:
It may be that it actually is very laborious to put that together.

R:
It might well be, yes.

I:
But yeah, that would be, of course, fascinating.

R:
Yeah. You have some programmes out there that do that, where you paste your list of genes and it tells you if they are connected in any sort of way, shape or form. But, again, that's very much bioinformatic-y thingies. [Laughs]. So maybe it's very difficult to do. I have absolutely no idea.

I:
All right. And can I just ask you when you're exchanging probes or strains of yeast, in which container does that happen?

R:
So for yeast it's really easy, because... You can grow your yeast on a support or plate. It's probably called a plate. It's a Petri dish that contains a jelly food, basically, for yeast. So you put your yeast on it, and they grow as some sort of layer. And then with a toothpick, you scrub them off the surface, and you put that on a little bit of paper in a sterile condition, because you don't want any contamination by every single organism on the planet. You fold that, you put that in foil paper, you put that in an envelope, and then you send it. And the person that receives that opens the foil paper, unfolds the paper, put the paper back on the fresh plate. The yeast recognises the food, says, "Mmm, food." "Can grow." And starts to grow again, and forms a layer. That's it. And those people then scrub the surface, puts that's in some liquids, and freezer. So you can send some frozen stock, but it's too tedious.

I:
Yeah, I was wondering whether that had to be the case, or...

R:
It's too tedious, too expensive. So just a piece of paper, sorted. It's much easier than mammalian cells, for example. You can send plates as well, you can send the whole plates, but it's bigger, doesn't necessarily fit in an envelope, and some customs have a problem with that. So yeah, it's just easier to put that in an envelope.
I:
You never know what you find if you find an envelope with a piece of paper in it. It could well be some mutant yeast. [Laughs].

R:
So it's better in England now, but I used to work in New Zealand, and they were really, really strict about importation of species of any sort, especially when they're GMOs. When you think about it, a mutant is a GMO. It was a nightmare to import strains. That was very difficult, to import strains. So the physical aspect of it was all right, but the paperwork was...

I:
Well, here it is possible.

R:
I mean, you still have to have some permits and all of that, but that's all right.

I:
Okay. All right. Anything more that you would like to tell me concerning your work, databasing?

R:
My work... I'm not sure what's of interest to you. But about PomBase, no, I'm not sure. I'm just very glad it exists, basically. Yeah, I'm just really, really glad it exists. Without it, it'd be much more tedious.

(End of recording)
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