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Background

For more than 50 years after its inception, epithelial-
mesenchymal transition (EMT) research has been cata-
lyzed by cross-disciplinary interactions between develop-
mental, cell, and cancer biologists. Among those, two
Australian scientists, Erik Thompson, a cancer biologist,
and Donald Newgreen, a developmental biologist, played
an instrumental role in steering this research community
towards its current state of full blossom. They co-founded
“The EMT International Association” (TEMTIA), co-or-
ganized the first TEMTIA meeting, bringing together re-
searchers of different background, and despite diver-
gence in their scientific approaches, they have been co-
advocating the need for breakthrough discoveries on
EMT-based therapeutic intervention in fighting cancer.
In its early days, EMT research also caught the attention
of Hans-Werner Denker, a German developmental biolo-
gist. Through his role as Editor-in-Chief of Cells Tissues

Organs (formerly known as Acta Anatomica), Dr. Denker
pushed for the publication of a two-volume EMT-focused
special topic issue in 1995/1996, consolidating the status
of EMT as a formidable research discipline. Many of
those who contributed to that first EMT special issue and
who attended the first TEMTIA meeting became leaders
and strong advocates of EMT research. In this interview,
Dr. Thompson and Dr. Newgreen reminisce about their
own career trajectories and about that of EMT, and offer
advice on where this field should be heading, together
with comments from Dr. Denker. The hope is that new
generations of EMT researchers, less afraid of crossing
disciplinary boundaries, will bring conceptual clarity,
EMT-based and experimentally actionable, to complex
biological phenomena in development and disease.

Interview

G.S.: What got you into science and into EMT re-
search in the first place?

Rik: My dad worked as a medical laboratory technolo-
gist at the Hospital and then in a University medical re-
search laboratory, so I was hooked on medical research
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from the get-go. I had an unexplained interest and pas-
sion to work in cancer, which I continue to this day, but
there was no cancer at my university for my undergradu-
ate or PhD years. I had to wait until my postdoc at NIH
with George Martin and Hynda Kleinman, where I stud-
ied basement membrane invasion of cancer cells using
Matrigel. I got into EMT because I was studying the hor-
monal regulation of invasion and metastasis of breast
cancer cell lines, and using an ER-negative cell line as the
control. It was highly invasive, as were several others that
I tested. Fortunately for me, Connie Sommers at Lom-
bardi Cancer Centre, Georgetown had undertaken a sub-
tractive hybridization gene expression screen between
these same cell lines and identified vimentin as a very
strong hit, which Steve Byers recognised as an EMT
marker - he taught embryology! They were very generous
and gracious in sharing their work, and allowing me to
continue on what became a career in EMT research
[Thompson et al., 1992]. My good luck did not stop there;
I'was so fortunate that Christine Gilles chose to work with
me as a postdoctoral fellow and brought her own interest
and passion for EMT arising from her graduate studies in
lung cancer; we continue to collaborate between Australia
and Belgium to this day. I also could not have been more
fortunate then to move to Melbourne and discover Don
Newgreen at a seminar given by Leigh Ackland in a neigh-
bouring Institute. Don, Leigh, and I worked together for
many years on the PMC42 system that Leigh had charac-
terized [Ackland et al., 2003], and brought together what
became TEMTIA.

Don: As a child I'd always been obsessively interested
in animals and how they worked, but biology was not of-
fered at my school - and I knew no one who worked in
science of any discipline to advise me as to what was pos-
sible. I was clueless; so not much has changed. I enrolled
in dentistry (future income T, excitement 1) at University
of Melbourne but found it intellectually unchallenging so
I switched to science (future income |, excitement 1), ma-
joring in Zoology and Physiology. This was a good deci-
sion because it fitted what I'd always been interested in.
In my B.Sc. third undergraduate year, I took courses in
nervous system development and in “classic” develop-
mental biology (by Mr. Alistair Willis, in Zoology - no
PhDs required then). I was transfixed by how nerves mi-
grated to their target. I then came across Jim Weston’s
new review [Weston, 1970] on the neural crest, and I
thought: This is the same navigation question but cells
must be bigger than growth cones —so they might be eas-
ier to study! Jim and Nicole Le Douarin were the crest
gods at the time, but their work focused mainly on cell
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differentiation. So I started to “do” cell migration on my
own. Right from the start the obvious questions were:
How do neural crest cells start migration? (EMT!). How
do they move singly and socially? How do they find their
way? How do they stop in the “right” region?

With the arrogance of ignorance, I jumped right into
this experimentally in the Zoology Department in 1971 as
a 1-year Honours research project. This then led to a doc-
toral project, which I made up as I went along. I was for-
tunate that Geoff Burnstock’s Zoology Department had
an autonomic nervous system focus with post-doc neu-
rophysiologists like Marcello Costa and John Furness.
More importantly, Gerda Mark had just set up a tissue
culture lab next door to my room (sometimes laughingly
described as alab). Without this technical knowledge and
equipment (such as 16 mm time lapse phase contrast mi-
crography - state of the art!), progress would have been
zero. It was at this time that I stumbled on a simple in vi-
tro set-up that allowed neural crest EMT and migration
to be studied. This facilitated both observation and ex-
perimentation, and was the basis of most of my work on
EMT over the next decades.

The past is a different country; it was possible then, as
a student, to be permitted to embark on a line of research
without a supervisor working in that line (and shortly,
without a supervisor at all), and with virtually nobody
working on such morphogenesis questions anywhere in
the world. I benefited enormously from ad hoc collabora-
tions with fellow students like Ian Allan, Michael Ritter-
man, Elisabeth Peters, Ian Gibbins, Heather Young, and
Bridget Southwell, each more or less supervising the oth-
er. So, I've spent about 50 years doing my undergraduate
project.

G.S.: You are founding members of TEMTIA. Can
you tell us why and how you started TEMTIA?

Rik: As mentioned above, Don and I started to work
together in the late 1990s and collectively we had a good
appreciation of the EMT field in Development and Cancer,
respectively. After a year or two, Don proclaimed “We
should have an EMT conference!”, which I of course
thought was a greatidea — I do love a good conference! This
led to the first International EMT meeting in Port Douglas,
Australia (do look it up!) in 2003, for which we created The
International EMT Association/TEMTIA (Don thought
TEMTIA rolled off the tongue in a tempting way) in 2002
(Fig. 1). A wonderful international committee (Fig. 2) as-
sisted us to pull this meeting together, and we obtained the
only conference support available in Australia, a presti-
gious Boden meeting status and small grant (Fig. 3). Also
important was the inimitable Ros (Barrett-Lennard) from
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Association Name:

Incorporation No:

Fig. 1. Certificate of incorporation of TEM-
TIA as a scientific association in 2002.

Certificate of Incorporation

THIS IS TO CERTIFY that the undermentioned Association is incorporated in New South Wales
under the Associations Incorporation Act, 1984,

Date of Incorporation:

Issued and given under my hand this twelfth day of December, 2002.

DEPARTMENT OF FAIR TRADING

NSW Consumer Protection Agency

as an Association

THE EMT INTERNATIONAL ASSOCIATION INCORPORATED
INC9878960
12 December 2002

P T Ly

D B O'Connor
Director-General

Fig. 2. EMT enthusiasts in its early days. Photo taken of Interna-
tional Committee members for the first TEMTIA meeting in Port
Douglas, Australia, 2003 (courtesy of Ros Barrett-Lennard from
Magic Touch Consultancies). From left to right: Shoukat Dedhar,
Masatoshi Takeichi, Guy Lyons, Jean Paul Thiery, Betty Hay
(Chair), Hans-Werner Denker, Mina Bissell, Don Newgreen, Rik
Thompson, and Suresh Mohla.
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Magic Touch Consultancies who organized it with so
much charm and charisma. This was TEMTIA-1, and in
2022 we hope we will see TEMTIA-10 in Paris, 20 EMT-
filled years later (note: TEMTIA-10, initially scheduled for
2021, has been postponed to 2022)! The first meeting was
truly memorable, although they have all been great. It was
so well received by the international community, who
came from all over the world, despite the very meagre re-
imbursal possible for speakers. I recall there were only a
handful of Australian speakers in the whole 3-day meeting
(https://temtia.org/Files/EMTMeetings/2003.pdf),  the
highlight for me being an electrifying debate on how best
to define EMT; and whether EMT was essential for initiat-
ing carcinoma invasion, which took place in a crowded and
hot room away from the late afternoon pleasures of the
environment. So much participation! After a full day con-
ferencing, this long running and packed debate ahead of
the conference dinner said a lot about the passion and
commitment in this field. By the way, the only molecular
feature that could get a look in was possibly the FGFR
splice isoforms and it was felt that mesenchymal cells must
be migratory in 3D. Many of those who attended TEM-
TIA-1 are still active in our field.

Don: In the mid 1990s Hans-Werner Denker asked me
to edit an issue on EMT for Acta Anatomica (the journal

Sheng/Thompson/Newgreen/Denker
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Fig. 3. Poster for the first TEMTIA meeting held in Port Douglas,
Australia in 2003.

later changed its name to Cells Tissues Organs) since I had
a few publications on that archetypal EMT, that of the
neural crest, and I guess he knew of me from my time in
Germany. I solicited reviews from a lot of scientists and
they were very generous so this ballooned into a double
issue with an introductory overview by Betty Hay [Hay,
1995]. It turned into a colossal job of editing. Fortunately,
it seemed to be pretty well received. Getting together with
Rik Thompson in Melbourne in the early 2000s, some-
how the idea of an EMT meeting bubbled up as a kind of
face-to-face version of the same thing. “TEMTIA Inc.”
itself was established as a cover organization so Rik and I
would not be individually responsible financially if the
meeting turned out to be a failure! That was a real possi-
bility because we were not underwritten by societies or
major grants or bequests — probably because EMT seemed
too novel and too risky — how times have changed! I wrote
invitations to the top 40 international EMT-related scien-
tists, expecting about 15 positive responses at the most.
Instead, 39 said yes immediately. We could have been in
deep trouble financially because we had nowhere near the
money to cover this, but fortunately QANTAS donated a
first-class seat for Betty Hay (though that required con-
siderable arm-twisting and stress hormones through the
roof) and most other speakers said they’d pay their own
way, such was the timeliness of this meeting. When the
question arose as to whether there might be another EMT
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meeting, it required all of about ten seconds to obtain a
unanimous vote of Yes!

G.S.: The current EMT special issue is hosted by
CTO (Celis Tissues Organs), ajournal previously known
as Acta Anatomica and which has already published six
such special issues in the past, counting the first issue
as double issues (Vols 154:1, 156:3, 179:1-2, 185:1-3,
193:1-2, and 203:2;https://www.karger.com/Journal/
SpecialTopicIssues/224197). Recently, there have been
many journals publishing EMT-related special issues.
What has been your relationship with CTO and what
do you think about this journal’s role in promoting
EMT research?

Rik: The relationship with CTO was enthusiastically
nurtured by Hans-Werner Denker (a recently retired co-
Editor in Chief; together with Arthur English), and is pre-
cious to TEMTIA. The first two issues in Acta Anatomica,
edited by Don, predated my entry in the field; however, I
have been involved along with Don in all of the others, and
I am delighted to be co-guest editor with Guojun in the cur-
rent Special Issue. I have also co-led other EMT Special Is-
sues, such as in Clinical and Experimental Metastasis and
Journal of Mammary Gland Biology and Neoplasia, and
there have been several others, which has only added to the
exposure and opportunities for our members to publish
their work, views, and reviews. This is a huge field with ap-
proximately 100 PubMed citations per week still, so there is
no shortage of interesting material and input for the Special
Issues, and they are well read and well cited. The close rela-
tionship between CTO and TEMTIA has led to a special
bond which we celebrate after each biennial TEMTIA con-
ference with a Special Issue related to that conference. They
have supported all of our meetings at one level or another.
I hope we continue to keep up this tradition.

Don: From the previous answer you can see that CTO
and in particular Hans is owed a debt of gratitude - it was
his foresight in immediately picking up on the seminal
importance of Betty’s pioneering work that started the
ball rolling. I have been an editor for CTO for years in the
developmental biology field, so the EMT special editions
were and are a natural fit. And CTO got in on the ground
floor with EMT, so I guess that imitation by other journals
is the highest form of flattery.

G.S.: To Hans, why did you get interested in EMT
research? Did you help publish the first EMT special
topic issue (and several subsequent ones) in CTO and
promote EMT research in your capacity as an editor or
a scientist?

Hans: Rik and Don have said very friendly words
about my role in kicking off this series of previous special
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topic issues of Acta Anatomica and CTO from 1995/1996
on, and what this may have meant generally for the start
of the EMT research wave and TEMTIA. I imagine that
readers may now ask themselves: “Why did Hans do this
at all?” So let me put this into some appropriate context.
This whole initiative had to do with my own research in-
terest, and in this sense the effort I have made to promote
discussions on EMT in the journal was not an altruistic
act at all but was very egoistic. My own research interest
was and is in the fields of development and embryo im-
plantation. Until about the 1980s, most implantation re-
search used to focus on endocrinology, whereas cell bio-
logical questions were rarely asked. I had myself worked
on involved proteinase systems. Functional experiments
with proteinase inhibitors had shown quite impressively
that a specific proteinase system does play a significant
role in the initial phase, until the trophoblast of the blas-
tocyst attaches to the endometrium. However, it turned
out that this enzyme system does not seem to play a role
in the subsequent invasion of the trophoblast through the
uterine epithelium. This made us redirect our focus on
the cell biology of the two interacting epithelia, the tro-
phoblast and the uterine epithelium.

Fittingly, around the early 1980s, cell biologists work-
ing in various other systems had started to develop an
interest in epithelial cell polarity and to compare it with
the (different) structural organization of mesenchymal
cells, and to ask about the consequences this has for cell
behaviour. Betty Hay’s great role has already been high-
lighted above. I became infected with these upcoming
ideas, and so I could not resist asking, for example, in a
1983 review [Denker, 1983], a cell biological question
which was considered quite non-canonical by my fellow
reproductive biologists: Do the observations we had at
that timepoint “indicate that, perhaps, the uterine epithe-
lium loses or even reverses its functional (apico-basal)
polarity, after proper hormonal conditioning, when the
trophoblast contacts it?” I started reading papers on oth-
er processes in development initiated by two epithelia es-
tablishing contact with each other via their apical cell
poles, the so-called embryonic fusion processes (like the
fusion of the palatal shelves, as studied by Betty Hay), and
I confronted the Anatomische Gesellschaft (Anatomical
Society) with these new cell biological concepts (epithe-
lial cell polarity, comparison of embryo implantation
with embryonic fusion processes, EMT) at a main lecture
given in its 1985 meeting in Prague (Verh. Anat. Ges. 80,
Prague, 1985; Anat. Anz. Suppl. 160, 93-114, 1986). How-
ever, since this publication was in German, it was not
widely noticed in the international community.
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It was also around that time that I met Don at a confer-
ence here in Germany, and I remember well that I dis-
cussed with him the apparent cell biological connections
between EMT as going on in the emigrating neural crest
cells (which he was studying) and the fusion of the neural
folds, normally accompanied with this process. Although
Don was more interested in the crest itself, I recall he
agreed that the idea about a connection between the two
processes was intriguing. In order to start a discussion
within the international community on an application of
the emerging EMT concepts to embryo implantation re-
search, my group then decided to organize an interna-
tional workshop which was held at Heidelberg in 1986,
attended by an unusual mixture of cancer biologists and
reproductive biologists, and here this idea of an applica-
tion of the novel EMT concept to embryo implantation
was really coined, published in book form some years lat-
er [Denker and Aplin, 1990]. This also initiated quite a
number of follow-up studies, diving more deeply into the
secrets of the cellular processes going on in these two in-
teracting systems, in my lab and later on also in others. In
my lab, the leading idea was that the interacting partners,
trophoblast and uterine epithelium, make use of certain
elements of an EMT program leading to changes in cell
behaviour [Denker, 1993, 2016]. Similar work from other
labs concentrated just on aspects of epithelial membrane
properties [Murphy, 2004]. Other authors have recently
adopted the EMT idea explicitly in their studies on im-
plantation, although not citing its origin [Uchida et al.,
2016].

G.S.: Elizabeth (Betty) Hay is generally credited with
having started this field. Who else, in your opinion, has
played an instrumental role in (and deserves the credit
for) pushing this field forward in its early days?

Rik: There is no question of the pioneering role in
EMT that Betty Hay is appropriately credited with, and
we were delighted that she was our opening plenary
speaker at the first of our TEMTIA conferences in Port
Douglas (2003). Betty also presented at the 2005 confer-
ence in Vancouver, although a decline in her health was
already visible, and her wonderful life and career was cel-
ebrated at the third TEMTIA meeting in Krakéw, Poland
(2007). We also acknowledge her outstanding achieve-
ments and critical role in our field with the prestigious
Betty Hay Award for emerging female EMT scientists at
each TEMTIA meeting since then. Certainly, there were
other important contributors such as Don Newgreen
himself in neural crest, for which he worked collabora-
tively with Jean Paul Thiery in Paris in the early 1980s,
and Jean Paul really became the pioneer of cancer EMT
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from the 1980s. Ray Runyan from Tucson, Arizona, USA
was clearly an early player in cardiac development in the
1980s, as was Hans-Werner Denker for embryo implan-
tation in regards to both trophoblast invasion and endo-
metrial receptivity. I believe also that the hub around
Marc Mareel in Belgium and Walter Birchmeier in Ger-
many contributed very significantly to our understanding
of cancer EMT in the early days, and seeded an ongoing
expertise in Europe with very many worthy participants.

Don: An example of EMT - Zwischenstrang aka neu-
ral crest — was first depicted in the 1860 s by Wilhelm His,
but its wider importance not realised. Betty Hay’s seminal
role is completely merited; from the late 1960s she recog-
nised the crucial importance of these events and supplied
the name EMT (though initially the T meant Transforma-
tion). There were not that many EMTers even in the ear-
ly 1980s, but from Betty’s lab, I think Gary Greenburg
should be mentioned. The 1982 Greenburg and Hay pa-
per [Greenburg and Hay, 1982] showed experimentally
the induction in vitro of EMT in previously epithelial
cells. This was a towering achievement. Also, Raymond
Runyan began exploiting the cardiac cushion EMT work-
horse. Ray continues as a tenacious and productive figure
in EMT to this day. Of course, the centrality of control of
cell adhesion for EMT was dependent on Masatoshi
Takeichi’s seminal studies on cadherins, which paralleled
the codification of EMT by Betty. The extension in the
early 1990s into the transcriptional control of EMT was a
crucial technical and intellectual step, for which we are
indebted to Angela Nieto. These scientists were all essen-
tially developmental biologists, but all recognised the rel-
evance of EMT to cancer research. Something like this
was obvious to embryologists for a century, but the early
EMTers seemed to have had a disappointing lack of suc-
cess at tapping the cancer research pot of gold! It took my
early collaborator Jean Paul Thiery in the 1980s, clutching
the gospel of developmental EMT, to bravely jump from
development to oncology, and finally grab cancer biolo-
gists by the scruff of the neck and force them to see the
light. It was really from this point that the EMT field com-
menced its exponential growth.

G.S.: How about yourselves? What do you think you
have contributed research-wise to this field, especially
in its early days?

Don: In my 1982 paper [Newgreen and Gibbins, 1982],
I defined EMT negatively by arguing that there were four
conditions that prevented EMT and the trigger was the
last one to change from E to M, and showed that in the
avian crest this was cell-cell adhesion. Betty conveyed me
a note of congratulations - by telegram! A follow-up pa-
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per published in 1985 [Newgreen and Gooday, 1985]
showed that the above cell-cell adhesion molecule was
calcium dependent, and removal of calcium for even a
few minutes could provoke an EMT in the crest cells. Ma-
satoshi had identified cadherins not too long before this,
so it was timely. In two papers published in the mid 1990s
[Newgreen and Minichiello, 1995, 1996], Joe (Minichi-
ello) and I attempted a dissection of crest EMT, and found
that by artificially driving EMT-like change in one cell
system (i.e., in cell adhesion or ECM adhesion or cyto-
skeleton), the other cell systems would also change. In the
late 1990s, we published a paper on quail crest EMT and
atypical protein kinase-C [Minichiello et al., 1999], and I
think this was also the first paper to report this role of aP-
KCs, now a growth industry coupling Par3, Par6, etc. with
aPKCs in EMT in all kinds of cells. This also established
a record for sending the manuscript to one journal after
another. In a paper published in the early 2000s [Farlie et
al., 2001], Peter (Farlie) and I devised a genetic approach
to identify a new “neural crest defect” gene by cross-ref-
erencing genes in the human DiGeorge Syndrome critical
region against mouse E10.5 branchial arch cDNA library
(the branchial arch where and when DiGeorge must “go
wrong”) against quail E3.5 branchial arch library (for
cross-species sequence conservation as an index of im-
portance). We turned up Ypell (we also found another
three Ypels in human genome). I am still really angry
about this because we could not get grants to follow up.
And Ypell is one of the most conserved genes in creation
(human:avian conservation 100%), so it’s got to be im-
portant for something, perhaps MET. So, this avenue
died!

Rik: I did come on board a little later, although still
somewhat early especially regarding TEMTIA. First and
foremost, I think, was illustrating that EMT (vimentin)
associated with highly invasive versus non-invasive hu-
man breast cancer cell lines [Thompson et al., 1992],
which was built on a background of interest in matrix
metalloproteinases (MMPs), especially MT1-MMP and
MMP2, which partition along EMT lines. This relation-
ship has stood the test of time and underpins the current
molecular (transcriptome-level) subgroups in these cell
lines (there are over 100 lines now studied in different
ways) and relates to both clinical subtypes and mammary
developmental states. This has been a mainstay backdrop
to my ongoing research interests and that dichotomy of
cell phenotype and function has been exploited in thou-
sands of studies since. Alongside this was my passion and
compulsion for the society of science in this field, the col-
legiality of collaboration on a global scale, and the orga-
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nizational structures that would facilitate this for EMT
research. This is reflected in the continuity of TEMTIA as
an international collective with biennial TEMTIA meet-
ings, as well as the special issues and reviews, all of which
bring stability and conviviality to this field.

G.S.: EMT has now become a mainstream concept
and there have been many primary research papers and
reviews written on this subject. If you have any advice
to give, what is one thing that this field is still missing
after 40,000 publications?

Rik: A pressing issue is to resolve the controversy on
the contribution played by EMT in metastasis [Williams
etal.,, 2019]. There are compelling data to support an im-
portant role in numerous studies both clinical and pre-
clinical, as has been the case for decades; however, it has
been difficult to show more than a partial contribution in
lineage tracing studies, and some have been totally nega-
tive. A number of explanations have been levied, and they
are all quite likely; however, it would be great to get a de-
finitive demonstration of this, especially since the sup-
portive data is so compelling. Also, with the emergence of
stable EMP (epithelial-mesenchymal plasticity) hybrid
phenotypes that are enriched in metastatic potential, it
will be important to see how these fit on the therapy re-
sistance spectrum seen between the epithelial (low resis-
tance) and mesenchymal (high resistance) poles, as ex-
plored in more detail in Jolly et al. in this latest EMT spe-
cial issue.

Don: One thing I would like to see further explored is
the information flow between the various EMT genomic
control elements (transcription factors, etc.) and the mo-
tor molecules of EMT cell behaviour (adhesion mole-
cules, cytoskeletal molecules, etc.). It is generally pictured
simplistically as the former acting as the “managing direc-
tors” dictating the synthesis of the latter, which function
as the workers on the “factory floor”, with orders pro-
ceeding top-down, from board room to factory floor. I
think that the information flow is much more complex
than this, and the nature, timing, and importance of bot-
tom-up information might be worth a look. Additionally,
the role of the broader biophysical environment in the
modulation of EMT needs even further exploration;
clearly the EMT state is highly reactive depending on
these physics of interactions. Finally, a particular hope of
mine is the construction of useful multi-level, multimod-
al network mathematical models of EMT.

G.S.: It is great to see that the EMT concept unites
researchers who would otherwise be working with quite
different aspects of biology and be taking different in-
vestigative approaches. Like any conceptual framework
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in science, however, it runs the risk of becoming dog-
matic when it tries to explain too much. Do you think
EMT is such a concept and why?

Rik: Never! The TEMTIA meetings and CTO Special
Issues provide clear evidence of the advantages of cross-
disciplinary interactions for EMT researchers from these
large disciplines in terms of technology understanding
model systems and a unified set of descriptive guidelines.
Certainly, it is a problem to try at this stage to be dog-
matic about EMT, due to the heterogeneity and complex-
ity. But the shared interaction across the various disci-
plines has helped us appreciate that! I am clearly very pos-
itive about the benefits of interaction as initially envisaged
by Don in creating TEMTIA: Cancer - Pathology - De-
velopment, and I do expect that there are major break-
throughs that will come soon with the increased technol-
ogy and activity, and will provide a rationalisation for the
huge investment that has been made in understanding
EMT.

Don: This is always a problem with all dominant para-
digms, so beware. For example, at one stage in the ascen-
dancy of EMT, it became viewed as being a kind of flip-
flop switch with an implied lack of a (meta)stable middle
position. This I think stemmed from too exclusive use of
the avian neural crest as representative of all EMTs, and I
was as much responsible for this simplistic view as any-
one. Fortunately, others saw the light and introduced the
partial EMT or hybrid state concept as being more wide-
ly applicable to developmental EMTs and to cancer and
wound healing EMTs. Betty Hay’s EMT concept holds,
but it is viewed with much greater subtlety and nuance
now. And we should always keep in mind that EMT is
defined by dynamic changes in cell behaviour, not just by
expression (or suppression) of one or a few genes. So, in
your system of choice, even if you detect modulation of
famous “EMT genes,” you still have to go back to verify
EMT with functional assays.

Hans: I think Don’s remark about the partial EMT or
hybrid state concept is worth being considered more
widely. Interestingly, it fits quite nicely the conclusions
we arrived at in our studies on the embryo implantation
story. The experimental facts we have been able to find
seem to indicate that the uterine epithelium, for example,
when entering the state of receptivity for trophoblast at-
tachment and invasion, uses elements (only elements, al-
though typical ones) of an EMT program, but not the full
program. These epithelial cells do not give up their epi-
thelial nature completely; that would be much too dan-
gerous. What is going on at embryo implantation appears
to be that the two interacting systems, that of the invading
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trophoblast and that of the maternal host tissue, apply just
certain parts of EMT processes [Denker, 1993, 2016].

G.S.: In your expectation, what kind of discovery in
the near future would constitute the biggest contribu-
tion that the EMT research field can make to biomedi-
cal sciences?

Rik: For me the holy grail will be an EMT-targeted
therapy that provides a benefit clinically in cancer treat-
ment, most likely working in conjunction with standard
therapies, targeted therapies, all the new revolution of im-
munotherapy [Redfern et al., 2018]. This would be huge
catalyst for the further work required in terms of under-
standing EMT across development, wound healing, and
cancer.

Don: This would have to be the production of effective
therapeutics for long-term control of EMT-like changes
in cancer metastasis.

G.S.: What is one thing you want people to know
about yourself, outside science?

Rik: This is a tricky question, but the most immediate
answer would be my love for sailing. I feel so lucky to have
discovered this somewhat later in life. If you’re reading
this, give it a go — you'll never look back!

Don: Several things. That I have a passion for Blues
and Baroque music. And dreadnought battleships. And
woodwork.

G.S.: To Don, have you taken up any new mission
since your retirement?

Don: I was born into a fortunate generation, as John
Lee Hooker says, I had Mr Lucky standing over me. Yet
the prospects for younger people (including young scien-
tists) are not so optimistic, for very good reasons. So, I
have taken to bothering politicians with unwanted ad-
vice! Tam also attempting to help connect lower socioeco-
nomic level secondary students with scientific mentors; I
think that often sheer ability in such students requires a
push in self-confidence that a mentor can provide. Oh
yes, and I have resumed wood-working.

G.S.: Thank you Rik, Don, and Hans, for sharing
your experience and your thoughts on EMT and TEM-
TIA, especially under the current difficult situation we
are all facing.

Note

The interview was conducted virtually throughout
2020 and in early 2021. Rik: Erik Thompson; Don: Don-
ald Newgreen; Hans: Hans-Werner Denker; G.S.: Guojun
Sheng, the interviewer. Rik currently is a Professor in

Interview with TEMTIA Co-Founders

Breast Cancer Research at Queensland University of
Technology. Don recently retired from Group Leader po-
sition at Murdoch Children’s Research Institute and has
taken up the new cause of science outreach and mentor-
ing for underprivileged students. Hans is a retired Profes-
sor of Anatomy and Developmental Biology at Univer-
sity of Duisburg-Essen and a former Editor-in-Chief of
Cells Tissues Organs.
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