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SUCCESS THROUGH COLLABORATION. | havelearned that collaboration may not be ‘normal’ in the scientific field and
may even be uncomfortable to some, so this Thanksgiving season | am filled with an overflowing appreciation for each of you
and the amazing examples of collaboration within the IPCC. We want everyone's research to be enhanced through IPCC rela-
tionships and through interactions with PC patients. Beyond our PC goals, it is our sincere hope that our efforts will benefit
those with other disorders as well. Thank you, IPCC members for collaborating with each other and with PC Project. Mary

Mario Capecchi, distinguished pro-
fessor of human genetics and biology at
the University of Utah’s Ecdes Institute
of Human Genetics has won the 2007
Nobel Prizein physiology or medicine.
Our congratulations and admiration to
Dr. Capecchi for this high honor. We
remember that at the first IPCC meeting
in 2004, Dr. Capecchi advised that
‘delivery’ would be amajor challengein
our efforts for PC. We listened! We are
focused to solve the delivery challenges
and expect to have success in this area—
thanks in part to Dr, Capecchi’searly
warning and his willingness to collabo-
rate, share and direct as we began our
efforts to find *acure for PC.’

In the midst of all the publicity follow-
ing announcement of the Nobel Prize
award, Dr. Cgpecchi took time to send
this message to the IPCC: “ Your enthu-
siasm and dedication to making a dif-
ference for patients with Pachyonychia
Congenitaisextraordinary. | applaud
your effort. 1 look forward to the up-
coming siRNA clinical trials and wish
them success. Best wishes, Mario R.
Capecchi, PhD.”

Jiang Chen iscurrently aresearch
instructor of Dermatology and the
Charles C. Gates Regenerative Medi-
cine and Stem Cell Biology Program at
the University of Colorado at Denver
and Health Scences Center (UCHSC).
His research isfocused on the develop-
ment of inducible “knock-in" mouse
models for ichthyosiform dermatosis,
disorders of skin appendages, kerato-
dermas of the palms and soles
(including pachyonychia congenita) that
are caused by dominant mutations of
the epidermal keratinocyte genes. Util-
izing existing epidermal skin disease

mouse models and various robust ap-
proaches and delivery systems, RNAI
and lentivirus, heisalso actively in-
volved in the devd opment of skin gene
therapy strategies, aiming to target epi-
dermal stemcells. Dr. Chenisalso as-
sisting PC Project in coordinating ar-
rangements for the May 2008 IPCC
meeting in Heifel, China.

Marcela Del Rio and Fernando

Larcher (Epithelial Biomedicine Di-
vision. CIEMAT, Madrid, Spain) are
participating with the Animal Modds
and Delivery Systems Group of the
IPCC. For nearly ten years, they have
devoted intense effort to the devel op-
ment and application of tissue engineer-
ing and gene therapy strategiesto cure
inherited and acquired skin diseases.
Their team at CIEMAT includes both
the Skin Regenerative Medicine Unit led
by Dr. Marcela Del Rio and the Cutane-
ous Disease Moddling Unit led by Dr.
Fernando Larcher.

Their studiesin thisfield began with the
development of a bioengineered skin
based on the culture of human keratino-
cytes on top of alive fibroblast-
containing fibrin matrix (a dermal
equivalent) which demonstrated to be an
efficient and robug tissue engineered
product to treat severe acute kin losses
such as large surface third-degree burns.
At the same time they were also search-
ing for pre-clinical applications of tissue
engineered skin equivalents. In fact, the
group came up with a methodology ena-
bling the generation of numerous mice
engrafted with a significant area of sin-
gle donor-derived human skin. The sys-
tem, named as the skin-humanized mice,
is based on the grafting of fibroblast—
containing, fibrin-based skin equivalents

described above using optimized surgi-
cal procedures.

This system emerged as a unique plat-
form to evaluate both cell and gene ther-
apy drategies. Using this system, they
have already been ableto establish faith-
ful humanized models for several ge-
netic skin diseases such as Dystrophic
and Junctional Epidermolysis Bullosa,
Xeroderma Pigmentosum, etc.

Recently, in collaboration with Dr.
Roger Kaspar (Transderm Inc, Santa
Cruz, CA) they took the challenge of
developing ahumanized model of
Pachyonychia Congenita (PC). To that
end keratinocytes and fibroblast were
isolated from a small skin biopsy taken
of two PC patients. The cdls were used
to generate skin equivalents that were, in
turn, grafted to recipient mice. To their
delight, several mice were engrafted
with PC skin. Having a large number of
pachyonychia skin-engrafted mice from
asingle patient biopsy will enable us
now to test novd pharmacological or
gene-based medicines including siRNAs
for this yet untreatable disease We hope
for successto betranslated soon to PC
patients.

John DiGiovanna is Director of the
Division of Dermatopharmacology and
Professor in the Department of Derma-
tology at the Warren Alpert Medical
School of Brown University. Heis aso
an Adjunct Investigator at the National
Cancer Institute, NIH. Since 1980, he
has been involved in studies of the in-
herited skin disorders focusng on the
disorders of cornification and the cancer
prone genodermatoses. These gudies
aim to better understand the clinical
manifestations and underlying causes of
these diseases as well asimproving
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treatment. He works closely with inves-
tigatorsat the NIH in clinical, tranda-
tional, and genetic epidemiologic stud-
ies of the inherited disorders of DNA
repair, including xeroderma pigmento-
sum (XP) and trichothiodystrophy
(TTD). Patientswith XP develop dry
skin, pigmentary abnormalities, have a
high risk of skin cancer, and some have
neurologic degeneration. TTD can be
caused by mutations in the same genes,
but has different clinical featuresinclud-
ing short brittle hair, developmental
delay, photosensitivity, ichthyosis, and a
broad spectrum of abnormalities. Ich-
thyosis including collodion presentation,
nail changes, and less commonly kerato-
dermacan occur in TTD. Thiswork
aims to better define the clinical and
molecular abnormalitiesin these disor-
dersas aframework for understanding
the underlying mechanisms aswdl as
developing better treatments.

Philip Fleckman heads the National
Registry for Ichthyosis and Rdated Dis-
orders which was funded by NIAMS in
1994 to identify individuals affected by
the ichthyoses, confirm their diagnosis
by specific dinical and histologic crite-
ria, and enroll them into aregigry. The
purpose of the Registry is to improve
understanding of the diagnosis, patho-
physiology, and treatment of affected
individuals.

610 individuals have been enrolled who
are wd| characterized by clinical, his-
tologic, biochemical and molecular
means and are interested in participating
in studies of their disorder. Cholesterol
sulfate leves were determined in 171
subjects, and a“bank” of 119 biopsies
read by expert pathologistsand 168
DNA samplesanalyzed for mutationsin
genes underlying 12 disorders has been
established. Validated quality of life
information was also obtained. Sixteen
studies have been aided by the Registry;
the increasein studies supported as a
function of time (seefigure) reflectsthe
continued usefulness of the data.
Research registries are important tools
for those who seek to understand and
treat people with rare diseases. Beyond
“validating” the disease for affected

individuas, they offer abroad perspec-
tive of the disease not possible from
caring for afew affected individuals In
addition, they offer potential access to
well-characterized subjects who wish to
participatein studies of their disorder.

TotaBtudesSuppated
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The paradox of research registries is that
while the expensive part of running
them — the startup, enrollment and char-
acterization of enrollees, iswdl funded,
the most useful part —supporting inves-
tigations of the disorders on which the
registry focuses with acquired data and
subjects, are poorly funded or not
funded at all. Because of this, research
registriesare at risk for deah at the time
when they “come of age.” Asnew infor-
mation and treatments for the ichthyoses
emerge, the importance of maintaining
and updating this valuableresourceis

apparent.

Peter Hull, Head of the Division of
Dermatology, University of Saskatche-
wan, aclinical dermatologist and re-
searcher, received the Canadian Derma-
tology Foundation “Practitioner of the
Year 2007” from the Canadian Derma-
tology Association. Dr. Hull was recog-
nized as an outstanding researcher,
teacher and practitioner who had en-
riched dermatology by his hard work
and dedication.

Dr. Hull has assiged PC Project at two
Patient Support meetings (Dundee 2006
and Park City 2007) and is the newest
member of the PC Project MSAB.

He is participating with the IPCC Regis-
try Working Group. The group intends
to publish data from the Int’| PC Regis-
try sothat it will be availableto all. Dr.
Hull will also begin providing consulta-
tion servicesfor PC patients.

Gerald Krueger hasalong-standing
interest in psoriasis. Hiswork on the
transplantation of involved and unin-
volved skin to athymic mice in the early
1980s provided an early indication that
without immune/inflammatory cells,
thereisno visible lesion of psoriasis.
His psoriasis research also has athera-
peutic aspect, focusing on the early
phases of clinical trials using biological
response modifiers aswell astraditional
agents.

Heand Dr. Kristina Callis-Duffin
started the Utah Psoriasis Initiative. This
project is focused on identifying clinical
phenotypes and their associated findings
and on identifying genes/gene-sets that
associate with or drive these unique
phenotypes. Currently over 850 sub-
jects with psoriasis have been pheno-
typed and enrolled in the Utah Psoriasis
Initiative. The resource of having a
large cohort of psoriasis subjects that are
well characterized with DNA banked
from their blood has dready led to pro-
ductive cdllaborations. A recent col-
laboration with Celera Diagnostics
(Alameda, CA) led to the discovery of
polymorphisms in two genesin the IL-
12/IL-23 pathway that have a strong
assodiation with psoriasis. Thisfinding
gained additional significance because
rapid, dramatic and long-lastingim-
provement is noted when monoclonal
antibodiesto IL-12/IL-23 are given to
patients with psoriasis.

Edel O'TooleisaClinical Senior
Lecturer based in the Centre for Cutane-
ous Research in the Institute of Cell and
Molecular Science and an honorary
consultant dermatologist at Bartsand
the London. Sheisoriginally from
Leenane, agmall village in the West of
Ireland famous for the film The Field
and the scenic Killary Harbour. She was
appointed to her current pos in 2001.
Her clinicd interests are paediatric der-
matology and genetic skin disease
(including pachyonychia congenita
[PC]), and students and post-docsin her
group are working on many diverse as-
pects of keratinocyte biology. Rudolf
van Koningsved is studying the



signalling role of keratins (cytoskeletal
proteins in keratinocytes) in cell-cell
adhesion in PC. Emmanouil Papadakis
and Monika Cichon are invegtigating
the role of the receptor tyrosine kinase,
AxI, in cancer invasion and apoptosis.
VeraMartins, a PhD student from Por-
tugal, is using small inhibitory RNA
technology to look at the role of type
VI collagen, a basement membrane
protein, in cancer. Manurg] Singhisa
Dermatology SoR on a MRC Clinical
Training fdlowship, who is studying
varicella-zoster infection of keratino-
cytes, particularly sem cells, in col-
laboration with Judy Breuer. Edd also
collaborates closaly with David Kelsdll
on anumber of projectsincluding har-
lequin ichthyosis (a severe congenital
skin disease) and the genetics of atopic
eczemain the local Bangladeshi popu-
lation. Edd enjoysthe challenge of
having parallel clinical and scientific
careersand hopes that thisdual rela
tionship can result in her research lead-
ing to translational benefit for patients

Amy Paller, Head, Dept of Derma-
tology, Children’s Hospital, Chicago, IL
and current President of the Sodety of
Investigative Dermatology and Dr.
Brandi Kenner-Bell have applied
for IRB approval for a natural history
study of PC patients. They are working
with PC Project and the Int’| PC Re-
search Registry.

Liz Rugg isan associate researcher in
the Department of Dermatology at the
University of Californialrvine. Her re-
search interests include keratin disorders
and wound healing. One current focus
of her research is the ahility of chemical
chaperonesto reduce the cellular effects
of mutant keratins. Keratin aggregates
are afeature of many keratin disorders
and suggest that mutant keratins have
abnormal conformations. Chemical
chaperones are compounds which help
proteins fold correctly. Liz has evidence
that these compounds can reduce the
sensitivity of cells expressing mutant
keratins to environmental stress. This
raises the passibility that chemical chap-
erones may have the patential to allevi-
ate symptoms in pachyonychia con-

genita and related conditions by reduc-
ing the formation of keratin aggregaes
and helping mutant keratins form nor-
mal filaments. Liz is hoping to investi-
gate thisfurther with the help of a grant
from NIH.

Matthias Schmuth isan Austrian
dermatol ogist with particular interest in
disorders of cornification. His research
is focused on trying to understand how
mutations underlying disorders of corni-
fication result in abnormalities of the
epidermal barrier. Heis working to in-
crease understanding of therole of kera-
tins 1 and 10, loricrin, transglutaminase-
1 and filaggrin in epidermal structure
and function through studies of patients
with aberrant forms of these proteins.
Dr. Schmuth runs a cornification clinic
with Dr. Mary Williams at the Univer-
sity of California, San Francisco
(UCSF). He on the advisory board of the
Foundation for Ichthyosis and Related
Skin Types (FIRST) and recently has
helped egablish the first Austrian pa-
tient support group for disorders of
cornificiation.

Eli Sprecher serves as deputy direc-
tor for academic affairs of the Rappaport
Institute for Research at the Technion, is
heading the Medical Genomics Pro-
gramn and isthe director of the Labora-
tory of Molecular Dermatology at the
Department of Dermatology, Rambam
Health Care Campus, Haifa, Israel.
Sprecher's laboratory investigatesthe
molecular genetics of inherited skin
diseases with a particular focus on kera-
tin disorders. Recently, this group suc-
ceeded to decipher the molecular basis
of arare autosomal dominant disorder,
Naegeli-Franceschetti-Jadassohn syn-
drome, which manifests with reticulate
hyperpigmentation, abnormal sweeting,
absence of fingerprints, but also shares
some features with PC such asfocal
keratoderma and nail dystrophy. The
disease was found to result from muta-
tions in the gene encoding keratin 14,
which is usually associated with the skin
blistering disease, epidermolyss bullosa
simplex (EBS). In contrast with muta-
tions assodated with EBS which disrupt
the cell cytoskeleton, the mutations
causing Naegeli-Franceschetti-

Jadassohn syndrome, were shown to
lead to increased apoptosis in the epider-
mis basal cdl layer, possbly pointing to
the importance of non-mechanical func-
tions of keratin molecules.

Alain Taieb, Head, Dept of Derma-
tology & Pediatric Dermatology at the
National Reference Center for Rare Skin
Diseases, Bordeaux, France and Dr.

Fanny M orice have formed an
amazing collaboration with PC Project
to conduct the Registry consultaions for
nearly twenty PC patientsin France.
Test results will be available shortly for
many of these patients. Thisisagreat
example for other phydcians.

Maurice van Steensel co-hosted a
successful 1st World Congress on Geno-
dermatology in Maastricht, The Nether-
lands. A number of IPCC members par-
ticipated and we trust this will lead to
new collaborations and additional pa-
tient referrals to the PC Registry.

sIRNA Clinical TrialsUpdate
With financial sponsorship from PC
Projedt, the drug TD-101 (an SRNA
targeted specifically to inhibit only the
mutant gene in patients with the K6a
N171K mutation) has been manufac-
tured under cGMP standards at Agilent
Technologies Inc. (Boulder, CO). The
fill/finish process has been completed
under cGMP standards & the University
of lowa (College of Pharmacy, Division
of Pharmaceutical Service, lowa City,
[A). All of the necessary testing is be-
ing completed so Sancy Leachman can
filethe IND (1nvestigational New Drug)
application with the US Federal Drug
Adminidration. It is our hopethetrial
will be approved and begin early in
2008 under Dr. Leachman’s direction.

We have received outstanding support
from special consultantsincluding
Susan Srivasa (Elixin Pharma, Encini-
tas, CA), Doug Kornbrust (Preclinsight
Inc., Reno, NV) and Steven Hutcherson
(Cyclix Ltd, Richmond VA) who have
volunteered their skillsto make this
project a success. Thank youl!

In thisissue, we featured severa IPCC members
to show how each individual affects the overall
IPCC success. Thanks to everyone who helped me
collect and write thisinformation. | hope to gather
more for the next Newd etter. Mary
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2007-2008 | PCC WORKING GROUP CHAIRS

Bio MARKER
Robyn Hickerson PhD, Santa Cruz, CA, USA

CLINICAL ADVISORY
Sancy Leachman MD, PhD, salt Lake City, UT, USA

DELIVERY SYSTEMS& ANIMAL MODELS
Roger L. Kaspar PhD, Santa Cruz, CA, USA

GENETICS
*Frances J.D. Smith PhD, Dundee, UK

PATIENT SUPPORT MEETING 2008
W. H. Irwin McLean DSc, FRSE, Dundee, UK

REGISTRY
Peter Hull MD Saskatoon, Canada

2008 | PCC SCIENTIFIC MEETING
Xue-Jun Zhang MD, Hefei, China

IPCC Working Group Members

*Sherri J. Bale PhD, Gaithersburg, MD, USA
Jiang Chen MD, Houston, TX, USA
Keith Choate MD, New Haven, CT, USA
Christopher Contag PhD, Stanford, CA, USA
Marcela Ddl Rio PhD, Madrid, Spain
John J. DiGiovanna M D, Providence, RI, USA
Mark J. Eliason MD, Salt Lake City, UT, USA
*Philip Fleckman MD, Seattle, WA, USA
Marianna Foldvari DPharmSci,PhD, Waterl oo, Canada
Marta Garcia PhD, Madrid, Spain
David Goldgar PhD, Salt Lake City, UT, USA
Emilio Gonzalez PhD, Santa Cruz, CA, USA
*C. David Hansen MD,
Robyn Hickerson PhD, Santa Cruz, CA, USA
Peter Hull MD, Saskatoon, Canada
Alan Irvine MD, MRCP, Dublin, Ireland
*Roger L. Kaspar PhD, Santa Cruz, CA, USA
E. Birgitte Lane PhD, FRSE, Singapore, Singapore
Fernando Larcher PhD, Madrid, Span
*Sancy Leachman MD, PhD, Salt LakeCity, UT, USA
Irene Leigh MD DSc FRCP, London, UK
*W. H. Irwin M cLean DSc, FRSE, Dundee, UK
*Leonard M. Milgone MD, New Haven, CT, USA
Lloyd Mitchell MD,Bethesda, MD, USA
Edel A. O'Toole MD, London, UK
Amy Paller MD, Chicago, IL, USA
*Dennis R. Roop PhD, Denver, CO, USA
*Frances J.D. Smith PhD, Dundee, UK
Eli Sprecher MD, Haifa, Israel
Carl Swartling MD, Uppsala, Sweden
Paul Wender, PhD, Stanford, CA, USA
Xue-Jun Zhang MD, Hefei, China
Pingyu Zhou, Shanghai, China

* Founding Member of the IPCC
Medical & Scientific Advisory Board (M SAB) member

2007-2008 IPCC GENERAL MEMBERHSIP
We invite you to join one of the IPCC Working Groups.

Carol Oh Adib MD, St. Lucia, Australia

EulaliaBaselgaMD, Barcelona, Spain

Susan Bayliss MD, St Louis, MO, USA
*R. Ralph Bradley MD, Sdlt Lake City, UT, USA

Fleming Brandrup MD, Odense, Denmark

Anette Bygum MD, Odense, Denmark

Thomas D. Cain DPM, Snellville, GA, USA
*Mario R. Capecchi PhD, Salt Lake City, UT, USA

Roman Carlos MD, Guatemala City, Guatemala

Julide T. Celebi MD, New York, NY, USA

Bernard Cohen MD, Baltimore, MD, USA

Pierre Coulombe PhD, Baltimore, MD, USA

LorettaDavis MD, Augusta, GA, USA

Jon A. Dyer MD, Columbia, MO, USA

Robin A.J. Eady MD, London, UK

Tony Egan MD, Drogheda, Ireland

Ervin H. Epstein MD, San Francisco, CA, USA

Scoatt Florell MD, Sdlt Lake Gity, UT, USA

Jennifer Hand MD, Rochester, MN, USA

Richard M. Haber MD, Calgary, Canada
* Alain Hovnanian MD, PhD Toulouse, France
*QOlga Igoucheva PhD, Philadelphia, PA, USA

Brian Johnston PhD, Santa Cruz, CA, USA

Marcel F. Jonkman MD PhD, Groningen, Netherlands

Aleksg Kansky MD, Ljubljana, Sovenia

Brandi Kenner-Bell MD, Chicago, IL, USA

Paul A. Khavari PhD, Stanford, CA, USA
*Gerald G. Krueger MD, Sdt Lake City, UT, USA
*Markus Landthaler PhD, New York, NY, USA

Ruddph Leube MD, PhD, Mainz, Germany
*Alfred S Lewin PhD, Ganesville, FL, USA

Haihui Liao MD, Dundeg, UK

Colette D. Lieber MD, Mayway, NJ, USA

Ross McLeod MD, Calgary, Canada

Jemima E. Méllerio MD, London, UK

Brandie J. Metz MD, Orangg, CA, USA

Bozena Michniak-Kohn PhD, Piscataway, NJ, USA

CeliaMoss MD, Birmingham, UK

Colin S. Munro MD PhD, Glasgow, UK

Brian Nickoloff MD PhD, Chicago, IL

Phoebe Rich MD, Portland, OR, USA

Todd Ridky PhD, Stanford, CA, USA

Elizabeth Rugg PhD, Irvine, CA, USA

Matthias Schmuth MD, Austria

Michael Seidman PhD, Bethesda, MD, USA

Robeat A. Slverman MD, Fairfax, VA

Mary K. Spraker MD, Atlanta, GA

Alain Taieb, MD, Bordeaux, France

Jean Y. Tang MD, PhD, Redwood City, CA, USA

Jouni Uitto MD, PhD, Philaddphia, PA, USA
*Maurice van Steensel MD, PhD, Maastricht, Netherlands
*Kyonggeun Y oon PhD, Philadelphia, PA, USA

Yiwei Zhao PhD, Dundee, UK



