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AFL: So we’re here today, it’s the 29th September 2017 and we’re at the University of 
Oslo, and this interview is part of the oral histories programme of the EMBL 
Archive. My name is Anne-Flore Laloë, and I’m the archivist at EMBL. Now, please 
would you introduce yourself? 

HS: Yeah, I’m Harald Stenmark, I’m a scientist at the Institute for Cancer Research in 
Oslo.  

AFL: And so please could you tell us what you were doing before you arrived at EMBL? 

HS: Yes, so my training was in pharmacy, I studied pharmacy at the School of 
Pharmacy in Oslo, became a master of pharmacy and then I did a PhD at the 
Institute for Cancer Research at the Radium Hospital in Oslo, which I finished in 
1991.  

AFL: And so from there you ended up, your next step was EMBL? 

HS: Next step was EMBL, yes. I started as a post-doc in Marino Zerial’s group, cell 
biology programme of EMBL, in 1991.  

AFL: So please can you tell us how you first heard about EMBL? 

HS: I first learnt about EMBL through an EMBO course, I was on an EMBO course in 
membrane translocation of proteins, I was studying protein toxins that pass through 
membranes and in that context I took this course at EMBL. It was a great course, a 
practical course, where I got to learn about some of the research environment 
there and I was very impressed by the research infrastructure, also by the people 
there. So I then, through my visit there at the course, I decided that I would like to 
do my post-doc there when I had completed my PhD. 

AFL: Do you remember who taught the course? 
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HS: This was Bernhard Dobberstein, he was the course, responsible for the course. But 
I also met people like Jean Gruenberg and Gareth Griffiths, people who I also got 
to work together with later. 

AFL: So that was your first introduction and you then made a concerted effort to join 
EMBL? 

HS: Yes, so this was a couple of years before I finished my PhD, so at the point when I 
started finishing my PhD, I started investigating … I’d already decided that I would 
like to go to EMBL but I didn’t know which group I would be associated with, so I 
asked Kristian Prydz, a post-doc in our lab in Oslo, he had recently come back 
from a post-doc at EMBL, he was in Kai Simons lab at the cell biology programme, 
so I was interested in molecular cloning, I would like to clone genes at the time, 
and so I asked Kristian if he knew about any groups that were strong in molecular 
biology and specifically in cloning, and he said that there was this very newly 
started group led by Marino Zerial, focussing on status of small GTPases the Rab 
family. That group had just recently cloned a number of genes, or cDNAs, for Rab 
GTPases. So he knew Marino, that he could recommend him, so I thought that 
sounded like a very good match so I contacted Marino and I got an appointment to 
study a post-doc in his lab, and this was then funded by a fellowship from the 
Research Council of Norway because at that time they had special fellowships for 
Norwegians wanting to do a post-doc at EMBL, so I got one of those.  

AFL: So you arrived at EMBL. What year was this? 

HS: This was August 1991. 

AFL: OK. So could you just describe for us the scientific context, because you said gene 
cloning. 

HS: So my project, when I got there, was not exactly gene cloning, which was really my 
dream to do, but in the beginning what I did was functional studies of small 
GTPase Rab5. So in Marino’s lab they already had established that this GTPase 
controls endostatic member traffic, that this is present in early endosomes. And so 
my project was to get a fuller understanding of how this protein controls member 
traffic and what’s the functional mechanism. So the original goal was to identify the 
receptors, so to say, that targets <5:00> Rab5 to early endosomes, and this was a 
task that I didn’t solve and I think nobody has really solved this to date. It’s not that 
simple. But during the studies, what I learnt, what I found out, was that Rab5 is 
active in the GTP-bound form, when it has bound GTP, so it’s like a molecular 
switch, like the Ras GTPase had been shown to act before, so Rab5’s active in the 
GTP-bound form, inactive in the GDP-bound form. So when it’s active, it stimulates 
membrane fusion. So that was, I think has been an important finding for the Rab 
field. Because it was the first demonstration that Rab GTPases are active in the 
GTP-bound form. Before it was assumed that it was more the GTPase activity that 
was driving their function. And then the next major project was to identify now that 
we had established that Rab5 was active in the GTP-bound form, then the next 
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step would be to identify effectors, that is proteins that bind to the active GTP-
bound form. So I then started a screen with using the two hybrid system, which 
was at that time quite new, there were not so many labs had been using it, and 
certainly not so many labs at EMBL, so I started … I screened with this two-hybrid 
system and we identified, through this screen, the first effector of Rab5 is a protein 
called rabaptin-5. 

AFL: And so who else was in the group at that time? 

HS: It was a relatively small group. One of the group members was Oliver Ullrich, a 
German. He is currently a professor at, I believe he’s in Berlin now, and we had 
Birgit Singer-Krüger, another post-doc. She is also currently a professor 
somewhere in Germany. And Cecilia Bucci was a post-doc. She is now a professor 
at the University of Salento in Lecce. There were also a few other people but these 
are the ones that I had more contact with later. 

AFL: So it sounds, from what you were describing, and from the quite small group of 
people that you were working with, that it was quite a dynamic team? 

HS: Yeah, it was very dynamic and there were good collaborations within the team, so 
we worked very well together on the papers, yeah, also helped by other people at 
EMBL, especially the electron microscopy unit was important for us. 

AFL: So you said one of the projects you were working on, it was the first time it was 
being done at EMBL. How do you go about setting a new precedent in an 
organisation like that? 

HS: For the two-hybrid system that there were, I think there was at least one other lab 
that also used the two-hybrid system, but the version that we used was not 
established there, so I actually had to go to Paris to get the reagents and strains 
that I needed to do this experiment. So I went to Jacques Camonis in Paris to get 
the reagents to get me started. So it took a little bit of work to get this system up 
and running, but when they did the screen, we quite soon got positive clones and 
many of the clones then copied the same protein, rabaptin-5, and I also actually 
worked together with a PhD student, Gaetano Vitale, who was also strongly 
involved in that project. 

AFL: That sounds great, just being able to bring something in and develop it there. 

 So just to go back over this period at EMBL, so by the time you left, where had 
your scientific career gone and what … 

HS: Yeah, so the stay was very, very good for my career in the sense that we learnt 
quite a lot about functional Rab5 and how it works, although the functional 
mechanism has turned out to be more complicated than what we thought at that 
point, because then at least my naïve thinking was that once we had identified an 
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effector of Rab5 we would understand entirely how Rab5 works, but it wasn’t like 
that, because <10:00> Marino later showed that there are perhaps more than 20 
effectors of Rab5, so this was just the first of many.  

AFL: <Laughs> 

HS: But anyway, career-wise it was very good for me because I got several good 
publications, several first author publications, two in EMBO Journal and one in Cell, 
so that was of course also good for giving me grants when going back to Norway 
and also after a while, a permanent position. So of course the stay at EMBL was in 
that respect as well very useful.  

AFL: So you were at EMBL for three or four years? 

HS: Yeah, a little bit more than three years, three years three months. 

AFL: And your idea was always to come back to Norway? 

HS: Yes it was to go back to Norway, and I was very happy in this research 
environment at the Institute for Cancer Research, so I went back there. And 
coming back there I got my own little group, and I was funded by the Norwegian 
Cancer Society initially, for a couple of years, as a research fellow there, and then 
two or three years later I got a permanent position. There was one person there 
retiring and I got to the position after him, so I was lucky to get a position quite 
soon after I got back, and had to start developing, building up my own group.  

AFL: And so are there things that from the EMBL culture, the EMBL spirt, that you then 
transferred back to Norway to your lab? 

HS: I think that first the very collaborative spirit that they had at EMBL is something that 
I’ve tried to transfer, that you should stimulate collaborations and that you also 
have an informal way of communicating … I’ve also been trying to keep, and also 
the very good social environment that they had at EMBL, this is difficult to copy but 
at least I had some inspiration from that and I’m trying to keep a good social 
environment also in our lab.  

AFL: That’s nice to hear.  

 One of the things I like asking when I do these interviews is, so you arrive at EMBL 
for a fixed period of time, most of us, and what do you wish you had known when 
you first arrived? 

HS: What I had wish I had known? I don’t think that anything came as really a big 
surprise to me, so I was … no, I was happy with basically everything there! 
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<Laughter> 

 Perhaps except for the weather in summertime which was a bit too hot for a person 
coming from northern Norway, but this I already knew from before so I was 
prepared for that. <Laughs>  

AFL: And what piece of advice would you give to a young scientist arriving at EMBL now 
then?  

HS: Just to take the opportunity. Coming there as a post-doc or a PhD student is a 
unique opportunity that you have to take advantage of so of course, and 
scientifically it means that you have to work hard, but I don’t have to tell that to 
people because when you are there, you will anyway be I think … part of a 
community where everyone works hard and it’s natural to do that, and you meet 
your friends at EMBL, mostly at least, so most of your friends will be working at 
EMBL, so if you want to see your friends, you anyway have to be there! So … but 
anyway, to work hard, to enjoy the opportunity that you have been given, that’s the 
advice I can give. 

AFL: Would you mind telling us a bit about your science since you left EMBL, so you 
touched on the – 

HS: Yeah, so when leaving EMBL, I discussed a little bit with Marino then what the 
possibilities for future projects, and Marino’s advice, he said, ‘You are free to bring 
all types of reagents you want and you also are free to do whatever you like, of 
course,’ but his advice was not to work on Rab5 because this would not distinguish 
me enough from his work. So I followed that <15:00> advice and I tried some 
projects in some different directions. I didn’t have any specific background idea that 
I wanted to follow. Rather I tried to probe in some different direction and so the 
most fruitful project turned out to be on a protein called EEA1, early endosome 
antigen 1. It’s a protein that I got to know through my time in Marino’s lab. We had 
a collaboration with a lab in Australia that identified this EEA1 as an auto antigen in 
some cases of lupus, so in fact I helped these people in Australia to show that this 
EEA1 is really an early endosome too, I could show that it was co-localising with 
Rab5. So the question then I asked was why is EEA1 so specifically localised to 
early endosome, ‘cause still the best marker for early endosome is the antibodies 
against EEA1 are typically used as the best marker for this organelle. So that’s the 
question. So I started working with EEA1 and then just trying to find the endosomal 
targeting motive of this protein, and found that it was a certain region at the C 
terminal part of the protein that targets this protein to early endosomes and we 
noticed that this C terminal part contains a zinc finger motif, there was a cysteine 
rich motif and we showed that it binds zinc, so it was a novel zinc finger, and we 
found that this zinc finger was conserved in a number of other proteins, and we 
named it the FYVE domain, based on the first letter for these proteins that contain 
these domains. So we identified these FYVE domain and we showed that the 
FYVE domain was crucial for localisation of EEA1 to early endosomes because if it 
mutated any of the cysteines in this motif we abolished endosomal localisation. So 



 

7 

 

we have found a motif that was crucial for membrane localisation of EEA1. So then 
we wondered, we speculated that this specific domain should bind to something on 
endosomal membranes so we tried to find out the binding partner and we did some 
two-hybrid screens and some other screens for proteins that might interact with 
EEA1. We didn’t find anything. But then at some point we got the idea to try to look 
for lipids that bind to the FYVE domain and we found that the specific lipid, 
phosphatidylinositol 3-phosphate, PI3P, binds to the FYVE domain. So the FYVE 
domain turned out to be a PI3P specific domain, which was important in the field of 
phosphoinositides. So because it was only the first phosphoinositide-specific 
protein domain that was identified. And that was important for our further work I 
would say, because since then we have been studying a number of these FYVE 
domain containing proteins. There are about 30 of these FYVE domain containing 
proteins in humans, so we have been studying many of them. And also then in that 
context, the importance of PI3P in membrane trafficking. So that was the start of 
most of the studies that we have been doing later.  

Also one thing that was a little bit curious was that this EEA1, it has the FYVE 
domain but it’s required for localisation to the endosomes, but it turned out that this 
FYVE domain was not sufficient. It was necessary but not sufficient for localisation 
of EEA1 to endosomes, and then ironically it turned out that EEA1 also binds to 
Rab5. So I had promised Marino that not to work on Rab5 found in proteins, but it 
turned out that the first and best protein I started studying actually binds to Rab5! 
<Laugh> It was a little bit of a curiosity but it was also very useful because we 
needed to do some, to study the function of this EEA1 protein in an in vitro assay 
for endosomal fusion that Marino had developed, so Marino helped us very nicely 
with that study, so it was useful. But yeah, it was a bit ironic! <Chuckles> 

AFL: Sounds like it comes full circle! 

HS: Yeah! <Laughs> 

 So then after having identified this FYVE domain, we then constructed a probe 
based on a tandem FYVE domain and called it 2xFYVE, <20:00> and to localise 
PI3P in cells and found that PI3P is basically on endosomes, so it’s an endosome 
lipid. And then, as I said, we’ve been studying many of these FYVE domain 
containing proteins and showed that they had different functions in endocytic 
trafficking. So endocytic membrane trafficking had been the main theme in my life.  

AFL: Could you have predicted that from your initial interest in gene cloning?  

HS: No, no, not at all! And by the way, at the end I did clone a gene. It was my initial 
goal of going to Marino’s lab. I did clone a gene, one of the yeast Rab5, a bond 
called Ypd53. But it was not of the major things we did at the end. 

AFL: That’s fantastic! Just one final question: Do you have a story that you’d like to 
share with the archives, something that stands out from your time at Heidelberg? 
Personal, scientific, …?  
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HS: Ah, a story <laughs> I’m not so good with stories.  

AFL: That’s OK! Is there anything you’d like to add?  

HS: No, it’s just that I had a great time at the EMBL and certainly it was the best move 
in my career. Certainly has been the most important decision I’ve made for my 
career was to go there as a postdoc, that has been very valuable. And not only for 
what I learnt, and that I got some good papers that gave me fundings and 
positions, but also for all the contacts that I developed through my stay there, 
people in Marino’s group but also in many other groups, and also friends of course, 
some of the friendships that have lasted and some contacts that have been used 
for EU-projects and other collaborations, so that has been great! 

AFL:  Do you ever go back to Heidelberg? 

HS: These days only if there’s a conference, so I was there this spring for a conference, 
but it’s not so often anymore. And it’s very different now then when I was there as a 
PhD-student.  

AFL: For how so? 

HS: I mean, the whole building complex is much bigger now, of course with this new 
training centre, there is a difficulty to recognize the old lab, but I think much of the 
same spirit remains and there are still the same advantages of being there as a 
postdoc, I’m sure they are the same. 

AFL: Where was your lab in the main building? 

HS: It was on the third floor, in the cell biology program. I don’t even remember exactly 
<laughs> 

AFL: That main lab has changed a lot, yeah. Well, thank you very much for your talk. 
This has been a really, really good interview. Thank you! 

[End of recording] 

 

 

 

 


