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As I read the previous commentaries in this series, I was struck by the many serendipitous events
that contributed to people’s careers. Mine is certainly no different.
I was born in Benoni, South Africa (which has one claim to fame, that Charlize Theron was born
there). My interest in biology was sparked at a young age by my dad, a physician, who was
naturally curious, loved science and was eager to share his passion with his children.
Unfortunately he was unable to pursue his dream of a career in surgery or research because of
limited access to training for “non-whites” in apartheid South Africa. This never diminished his
drive to learn more and our house was constantly filled with medical textbooks and journals. It
was perhaps natural then that I never planned any other career except Medicine. Both my parents
realized the importance of education and were determined that my siblings and I would not suffer
the consequences of an apartheid government education as they had. Despite many financial and
logistical hardships, they enrolled us in private schools. My mom continued this support after my
dad died, through our many, many years at school. As testament to their perseverance, my two
sisters and I graduated with Ph.Ds.
After school I enrolled in the Biology program at the University of the Witwatersrand in
Johannesburg (Wits), planning to switch to a medical degree. One of the requirements to make
this switch was Physics, which I took in my second year. Not having a first-year Physics credit
limited my biology options to two courses, leaving me no choice but to take Genetics. The timing
was perfect since 1989 was a revolutionary year in the field: The Human Genome Project had just
been initiated, Alec Jeffreys introduced DNA fingerprinting, Francis Collins and Lap-Chee Tsui
cloned the cystic fibrosis gene, and I was hooked. My third year, as planned, I switched to a
Medical Science track, and within a week (following my first and only anatomy lab, filled with
details on how to ensure your cadaver did not decompose during the course of the year), I
decided to switch back and major in Genetics.
For my Honour’s year (a research intensive program that bridges under-grad and post-grad), I
joined the Department of Human Genetics at Wits. This was a vibrant department that had made
numerous strides in the investigation of human evolution and population genetics. I was drawn by
a research project in Michele Ramsay’s molecular genetics laboratory to investigate
hemoglobinopathies in South African Indians. As luck would have it, so were two other students.
The remaining two projects on offer in the lab were less appealing to us, so we decided to settle
the matter by drawing project titles out of a hat. My selection was “Linkage analysis of
chromosome 15 markers in tyrosinase-positive albinism (ty-pos OCA, now called OCA type 2 or
OCA2)”. Despite having seen many people with albinism, I was not familiar with the pathology of
the disease, but decided to make the most of my “bad” luck. The timing was once again perfect,
Michele’s group had just found linkage between markers on chromosome 15q and ty-pos OCA so
there was great excitement at the prospect of the pink-eyed dilution gene being “the” gene [1]. For
my first research project I was assigned three microsatellite markers to test, of these, two showed
linkage in almost all the families [2]. Once again, I was hooked, this time to the melanocyte.
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The next year I asked Michele if I could enroll in the graduate program and continue on the
albinism project. She proposed expanding the linkage study to some rarer forms of albinism,
rufous and brown OCA. After a search for “banked” blood in the -80oC freezers, I realized that I
would first have to find affected families and convince them to participate in my study. This proved
to be quite difficult, so at the suggestion of Jennifer Kromberg (a genetic counselor who had been
studying the social aspects of albinism for a number of years), we began doing field-trips to
Lesotho. She had heard many anecdotes of villages of people with “red” skin and we decided that
would be a good place to start. While we never tracked down those villages, we identified and
collected blood from enough families to make a linkage project possible. The field-trips with Jenny
were highly educational, not only from a genetics perspective, but because she became my first
scientific mentor and role model (not to mention seeing some incredible wildlife during our side
trips to game reserves). I learned from her empathy and compassion in dealing with families
affected by genetic diseases. Her approach engendered a trust in the families that allowed us to
recruit almost every one of them into our study. Not having the samples to work with was actually
“lucky”, providing me with a unique opportunity. I met many people with one or other form of OCA
during this fieldwork, which made my research so much more relevant and sealed my
commitment.

Top left: A village in Lesotho (note the terrain, great practice for off-roading, which we often had to do!).
Top right: A visit to a family with rufous albinism.
Bottom Left: A family with rufous albinism. In the center, wearing a white T-shirt, is our local fieldworker
who identified families prior to our visits. She has rufous albinism, but is not related to the family.
Bottom Middle: Half-sibs, one with brown OCA and the other with ty-pos OCA, our first indication that
the two conditions were linked to the same gene.
Bottom Right: An individual with OCA2 (who developed skin cancer around her right eye) and her
family.

Serendipity stepped in once again when Trefor Jenkins, the Chair of our department, travelled to
Australia for a genetics conference. He met Richard Sturm at this meeting, who mentioned that
Neil Box in his group had identified new microsatellite markers at the tyrosinase-related protein-1
(Tyrp1) and -2 (Tyrp2) loci. I had not been able to exclude these two loci, since the markers
available until then were not informative enough. Rick agreed to a collaboration and sent me the
sequences for the primers. The markers for Tyrp1 were linked to rufous albinism [3]! Computer
processers were so slow that we left the analysis (using Jurg Ott’s Linkage software) running
overnight. The moment I first saw the data that morning is one I will always remember. These
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data came quick on the heels of analyses showing linkage of brown OCA to the P gene [4]. We
moved on to the sequencing phase and identified the Tyrp1 mutations. The brown OCA mutations
have proved elusive and probably lie in the promoter region of the gene. By this time, I was ready
for a change. I wanted to do more than identify genes; I wanted to understand what the proteins
did and why mutations caused disease. So I decided to do a post-doc abroad in a cell biology lab.
I sent out numerous letters inquiring about potential positions, including one to Seth Orlow at New
York University School of Medicine (NYU), who was studying the role of the pink-eyed dilution
protein in melanocytes. His email offering me a position was exhilarating and terrifying. My only
experience of New York was a sleepless night spent in a youth hostel in Harlem, listening to
unidentified sirens blaring in the streets below, and a bus ride to the Port Authority through Times
Square, which was filled with neon lights shouting “adult entertainment” in the days preceding
Disney’s takeover.
Nonetheless, I arrived in New York with a suitcase and a back-pack ready to take on anything. My
post-doc, which was eventually four and half years long, was a steep learning curve. My first
Western blot was as exciting as my first Southern blot had been. Looking at cultured melanocytes
under the microscopes was as amazing as being able to spool DNA on a glass rod. Our work
showed that in the absence of functional p protein, a proportion of tyrosinase was trapped in
50nm vesicles distributed throughout the melanocyte [5], while some of the protein was trapped in
a pre-Golgi compartment [6]. Cells could be pigmented and tyrosinase processing improved using
v-ATPase inhibitors such as bafilomycin and monensin [7], which Brian Fuller’s group showed
also promoted increased pigmentation in Caucasian melanocytes [8]. My many discussions with
Seth trying to figure out what the p protein was doing and how to test the hypotheses were a
crucial part of my training. Once again, my luck had held and I had found another fabulous
mentor. I learned the techniques, but more importantly, I learned how to be a scientist and how to
defend my ideas. I also learned the need for patience and persistence, as Seth has reminded me
more than once “the p stands for problem not pink-eyed”.
As we tried to come up with a reasonable function for the p protein, Seth suggested going back to
the proteins that had shown homology to p. The list included a surprising number of arsenic
transporters, which led us to test melanocytes for sensitivity to arsenic. We found that cells
lacking p protein were in fact highly resistant to arsenicals as compared to wildtype cells. After
testing numerous compounds, it became evident that the resistance was to chemicals detoxified
by glutathione. A chance meeting between Seth and Scott Emr (who studies vesicle trafficking in
yeast) led to the development of a yeast model to study melanocyte proteins. Liliana Staleva, a
post-doc in the lab, showed that heterologous expression of p in yeast leads to glutathione
transport into the vacuole and its degradation [9]. Perhaps p was a glutathione transporter?
At this point, I was trying to decide if I wanted to return to South Africa or look for another position
in the US. While at the PASPCR meeting in Minneapolis, I heard that Raymond Boissy was
looking for a new Research Associate. This seemed like the ideal opportunity to study human
melanocytes. Also, I find electron micrographs of melanocytes incredibly beautiful, and who better
to learn EMs from than Ray? After a couple of phone calls and a trip to Cincinnati, I made the
decision to move and switch my research focus to vitiligo (for a short time). During my time in
Cincinnati, I was also fortunate enough to find another mentor and role model, Zalfa Abdel-Malek.
Apart from our collaboration on her MC1R project, she read my grants, was a sounding board for
my ideas and gave me the occasional push (and still does!). Working with human melanocytes
was a new challenge, particularly those from individuals with vitiligo. Ray was using melanocyte
response to 4-tertiary-butyl phenol (4-TBP, an agent known to trigger vitiligo) to characterize
differential responses in normal and “vitiligo” melanocytes. My research focused on the response
of normal human melanocytes to 4-TBP and the mechanisms that sensitized these cells, in
essence could we make normal melanocytes behave like their “vitiligo” counterparts? We found
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that alpha-melanocyte stimulating hormone was most effective in sensitizing the cells and that
sensitivity correlated with expression of pigment related genes, including Tyrp1 [10].
Back in New York, a few years later, Seth was selected as the Chairman of Dermatology and he
offered me a faculty position in the brand new Smilow Research Building. One look out of the floor
to ceiling windows onto the East River and I was sold. I am now an Assistant Professor at NYU.
Seth and I have renewed our collaboration to study the role
of the p protein as a glutathione transporter at the ER
membrane [6] (maybe the name change to OCA2 will make
the gene a little more tractable). We are also working to
identify compounds that can be used to treat
hypopigmentation in OCA2, hopefully something that will be
of use to the 1 in 3900 people in southern Africa that have
this disorder. In addition, I have widened my research focus
to the study of melanoma susceptibility. My project, part of a
new melanoma collaborative at NYU initiated by Iman
Osman, is aimed at identifying melanoma susceptibility
Watching the sunrise over the
genes and their mechanisms of action. First on the list of
East River from my lab.
genes to test is OCA2!
window.
Elbert Hubbard said “luck is tenacity of purpose”, I have found my purpose in the study of
melanocytes. This journey would not have been possible without so many of my family, friends,
mentors, colleagues and collaborators. I could not mention everyone, but I thank them all for their
invaluable help and their constant presence and support as I continue on.
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