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We appreciate all who have expressed interest in knowing of our efforts and progress aswdl as many who have
made our success possible. We hope that this Newsletter is useful in keeping you up-to-date on our activities. We
welcome your active participation (see IPCC Working Groups attached). If you' d like moreinformation on any
topic, please send an email, and one of the IPCC |eaders will give you more information. Mary Schwartz, Editor.

IPCC ANNUAL MEETING IN REVIEW
May 9, 2007—L os Angeles

More than 50 attended the I|PCC annual
meeting in Los Angelesheld as an aso-
ciate meeting of the SID. We were
pleased at the many positive comments
and the vitality of the discussion. Ab-
stracts of relevant SID posters are at-
tached and also available at
www.pachyonychia.org.

Robyn Hickerson presented a SRNA
stability study, including unmodified
K6a.513a.12siRNA, in preparation for
the proposed Phase | dinical trial and
topical cream formulation currently
under development at TransDerm. The
results showed that unmodified SSIRNAs
are stable under a variety of storage
conditions including multiple freeze/
thaw cycles, extreme heat and pro-
longed storage (1 month) a room tem-
perature. The sSRNAsstudied were
also shown to be more stable than ex-
pected under physiological conditions,
including incubation in human serum
and exposure to RNases found on hu-
man hair and skin. (SID Poster #572.)

Roger Kaspar reported on recent work
at TransDerm showing that the mac-
rolide rapamycin causes selective down
regulation of keratin 6a expresson and
likely other inducible keratins. An
analysis of the 5 untranslated region of
the inducible keratinsrevealed the pres-
ence of multiple and extensive
polypyrimidine tracks, which have been
previously shown to beinvolved in gene
regulation at the level of mRNA tranda
tion. Furthermore, it has been shown
that rapamycin selectively down-
regulates trand ation of mRNAs that
contain these regulatory motifs. By
western blot analysis of protein extracts
prepared from rapamydn-treated HaCaT
cells, theteam at TransDerm, including

Robyn Hickerson and Manny Flores,
showed that K6aexpression was selec-
tively repressed, with no decrease seen
in K5, K14 or the non-keratin lamin A/C
levds. Furthermore, the transcription
start sites for K6a, K6b, K16, and K14
were determined by 5 RACE. An off-
label rapamycin study in PC patients
was undertaken by Dr. Sancy Leachman.
The preliminary results suggest that ra-
pamydin reverses some PC symptoms
but the study was terminated due to gas-
trointestinal side effects. A rapamycin
topical formulation for PC treatment is
being actively pursued. (SID Poger
#568.)

Marianna Foldvari described one of
the biggest challengesin gene therapy
which isthe transfer of DNA,

encoding a specific gene, into cells and
the subsequent expression of a
therapeutic protein in sufficient quanti-
tiesin vivo. Dr. M. Foldvari and her
team are investigating the use of gemini
nanoparticles asnovd delivery vehicles
for topical application of many

different genes. This nanoparticle tech-
nology is based on positivey charged
Gemini surface-active molecules. These
cationic molecules clamp around the
negativdy charged plasmid DNA, caus-
ing the DNA to compact into very small
100-200 nm diameter particlesin a char-
acteridtic structural pattern. The gemini
nanoparticles were aready used success-
fully inthe Tsk1/+ sclerodermamouse
model, where the therapeutic effect of
the gene ddivered after topical treatment
was demonstrated.

Fernando L ar cher reported on work he
and his colleagues, including Marcela
Del Rio (also present at the IPCC med-
ing), have performed on devel oping ani-
mal models of human skin disease by
making skin equivalents from patient

biopses and grafting these onto im-
munocompromised mice. Of great inter-
est to IPCC/PC Project, mice containing
skin equivaents from PC patients have
been prepared. The grafted skin has
some PC characteristics. Further experi-
ments are underway to deve op this as
an animal model totest the effectiveness
of (and the ahility to deliver) mutant
K6a-specific SsIRNAs in collaboration
with TransDerm.

Sancy Leachman outlined details of the
pre-IND meeting held May 1 with the
FDA regarding TD-101 (a mutant-
specific SSIRNA). A discussion regarding
protocal for the clinical trial elicited
many excellent comments. These notes
have been typed and reviewed so that
these thoughts can be utilized aswe
move forward. Information was also
presented on deve opment of the alele-
specific RT-PCR measurement. (SID
Poster #307.)

Irwin McL ean reported progressin on-
going drug screening. Initial results
show that several drugs may affect
genes relevant to PC including one of
the more common drugs used in control-
ling high cholesterol levels. Another
finding of interest relatesto recently
published studies on the variability in
the human genome with numerous gene
duplications and deletions. A study is
being done by the McLean lab to iden-
tify persons with a missing K6a, K6b,
K16 or K17 gene. The study will start by
evaluating DNA from no less than
10,000 control subjects. The results will
be of importance in pursuing other PC
treatments. (SID Poster #564.)

Edel O'Toole spoke about the effect of
PC1 mutations on desmosomal protein

expression in keratinocytes. K16 muta-
tions also causein vitro loss of cell-cell
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adhesion which may be one of therea-
sons why blistering occurs in PC.

Frances Smith presented results on
mutations identified in new PC patients
together with a summary of all PC mu-
tations. An update on the K6a3'UTR
SIRNA studies was given. All four K6a
3UTR siRNAs significantly reduce
endogenous K6ain the two keratino-
cyte cell lines tested with little/no
change to other keratins. From these
experiments one K6a 3UTR siRNA
was chosen for testing in amouse foot-
pad in vivo assay. These experiments
were carried out in collaboration with
Roger Kaspar & Robyn Hickerson
(TransDerm) and Christopher Contag &
Robert Reeves (Stanford University.)
The K6a 3UTR siRNA was shown to
be effective in reducing exogenous K 6a
using this system. Preliminary results
were shown for the new K16 and K17
3'UTR siRNAs that have been tested in
cell culture assays. (SID Poster #563.)

| apologize | do not have proper sum-
maries for the presentation by Bir git
Lane: PC Cell Linesand Liangdan
Sun (student of Xue-Jun Zhang): A PC
Case Sudy.

IPCC 2008. At the outset of the 2007
IPCC meeting Xue-Jun Zhang an-
nounced the next IPCC meeting which
will be held in Hefei, Chinaon May 17-
19, 2008. A beautiful Invitation Pro-
gram was presented to each IPCC par-
ticipant. For the 2008 meeting, PC Pro-
ject will provide atravel stipend of
$1,800 to 16 scientists and physicians
to assist with travel costs for the 2008
PC Symposium in Hefei. To qualify for
this stipend, we ask that you
- Bean activemember of the IPCC
and a member of one of the work-
ing groups
Apply by 1 January 2008 for the
stipend by sending a 100 word
statement to PC Project about your
interes in the meeting
Commit to attend the meeting if the
stipend is granted

TopriCcAL DELIVERY SYSTEMS. The
IPCC mesting was shortened to ahalf-
day session this year, so that we could

adjourn to attend the special delivery
session co-hosted by |PCC member
Leonard Milstone which featured speak-
ers Paul Wender (Stanford University),
Samir Mitragotri (UCSB), Richard
Heller (University of South Florida) and
Mark Prausnitz (Georgialnstitute of
Technology). PC Project hosted the
delivery session speskers at the IPCC
dinner where active discussions contin-
ued.

IPCC WORKING GROUPS. At the IPCC
meeting, ‘working groups (not commit-
tees) were organized. The attached table
showsinitial participants. Please notify
PC Project of the group(s) you'd like to
join. Initial emailsand assignments per-
tinent to each group have been sent.

The IPCC Focus MEETING, Planning
the PC Future, will be held June 15,
2007 in Salt Lake City, Utah immedi-
ately following the 2007 PC Patient
Support Medting. A report will be sent
to IPCC members.

PossiBLE UsE OF BOTULINUM TOXIN
FOR TREATMENT OF PC
PC Project is delighted that a group of
physicians and scientists in Sweden, led
by IPCC member Carl Swartling, are
actively pursuing a controlled clinical
trial using Dysport® for PC treatment.
The significant factors that we hope will
be emul ated by other PC members in-
clude:
I dentifying an existing treatment
and exploring possibilities for PC
Contacting relevant funding sources
including drug companies
Coordinating and collaborating with
PC Project for patient identification
and recruitment
Collaborating with other IPCC
members in genetic teging, devel-
opment of measurement tools and
other aspects of the study

Whatever the outcome of the study, we
highly commend Dr. Swartling (and
other IPCC members who are making
similar efforts) for his pro-active work
for PC treatment. Weinvite other physi-
ciansto contact PC Project for similar
collaborations. Thisis an good example

of PC Project & IPCC collaborations.

SUMMARY: On March 16, 2007, Carl
Swartling hosted an all day program at
Uppsala University Hospital to discussa
proposed controlled clinical trial using
Dysport® for PC. Attendees (in addition
to Dr. Swartling) included Professor
AndersVahlquist, Jan Weis, and
Mattias Karlqvist of Uppsala University,
Mary Schwartz and Sancy Leachman
from PC Project, and four PC patients.
Also attending the meeting was Andreas
Wallengren, arepresentative from Ipsen
(maker of Dysport®, a botulinum toxin
A product).

REPORT ON UPPSALA, SWEDEN MEET-
ING BY SANCY LEACHMAN, MD, PHD
AND CARL SWARTLING, MD, PHD
The day began with re-treatment of
three patients of the plantar keratoderma
with botulinum toxin. A fourth patient
who had been treated successfully with
this technique al so came to the meeting
but did not receive injections. The
botulinum toxin treatments are modeled
after the treatments that Dr. Swartling
providesfor hyperhidrosis. He generally
injects about 2 units of toxin every 15
mm on the plantar surface of the feet,
and for PC patients may focus more
around prominent callogties. A template
is used to assure that the distance be-
tween injections remains uniform. He
has found that he needs to perform
deeper injections for PC patients than
are required for hyperhidrosis to obtain
an effect. The Uppsala University Hos-
pital has now performed over 1000
botulinum toxin proceduresfor hyper-
hidrosis with very few complications.

PC patients have significantly more pain
associated with the procedure than the
hyperhidrosis patients and therefore
require either ageneral or regional anes-
thesia. Both forms of anesthesiawere
utilized on the day of the meeting. The
regional anesthesia utilized wasan IV
method (Bier's block) in which blood
pressure cuffs are placed around the leg
just abovethe ankles at 100 mm Hg
above the systoloic pressureand 0.8 ml
prilocaine 0.5%/Kg) isinjected intrave-
neously through a vein in the foot.



When the procedure is completed, the
cuffs arereleased one at atime to avoid
a systemic effect of the prilocaine. This
procedure resulted in good pain control
for the PC patient we observed and had
the benefit of more rapid resolution of
the anesthesiarelative to both general or
regional block methods. We discussed
the procedure and the perceived risks
and benefits of the procedure with each
patient. Each of these patients felt that
the benefit they received from having
the injections outweighed the risk and
inconvenience of having the procedure.
The patients dso noted it is usudly
within 2-6 weeks after the first treatment
before they began to feel an improve-
ment in the pain, and tha the pain relief
lasts about 2-3 months. Patients are
very eager to receive additional treat-
ment following recurrence of the pain.
Patients and Dr. Swartling agree that the
keratoderma improves after a couple of
injection cydes, but a comparison of
before and after images show that even
before injection, the keratoderma was
mild relative to many of the PC patients
in the IPCRR.

Theinformal lecturesin the afternoon
began with an introduction to the
GENESKIN project by Professor
Vahlquist. This lecture allowed every-
one to appreciate theinterest and re-
sources devoted to the investigation and
treatment of genodermatoses such as PC
in Uppsala. Mary Schwartz presented an
overview of PC Project and its mission.
Carl Swartling and Mattias Karlgvist
presented cases of PC that have been
treated empirically with botulinum toxin
and one casein which only one foot was
initially treated. In thissingle foot trial,
data suggested that the treated foot
could withstand greater pressure than
the untreated foot and that less blistering
was present in the treated foot. Jan Weis
presented a MRI-based micro-imaging
techniquethat was used on the pilot trial
patient and the method suggested less
blistering on the Dysport-treated foot.
Sancy Leachman presented early data
on an RT-PCR assay that might be use-
ful to quantitate keratins in skin from
PC patients before and after treatment
with potential therapeutics.

After the informal lectures, there was a

discussion about how to desgn and
finance aclinical trial with Dysport®
botulinum toxin in PC patients. It was
agreed that a split-body, placebo con-
trolled trial would be necessary. Newly
identified, untreated participants would
be idea and PC Project will beinvolved
in making the IPCRR participantsin
close proximity to Sweden aware of this
potential research opportunity once IRB
approval has been obtained. It was also
agreed that quantitative endpoints
should be used to confirm or refute the
utility of this treatment method. Specific
endpoints discussad included: Use of the
pressure gauge, use of RT-PCR quantifi-
cation of keratin, use of an improved
diary with pain scale, and use of avali-
dated life quality scale - the DLQI. We
also discussed the possibility of using a
modified micro-MRI protocol that
would be less complex and easier to
apply to alarger number of lesons on
more patients. The concluson of the
meeting was that we would collaborate
to perform awdl-designed randomized,
placebo-controlled trial on interested
and appropriate PC patients as soon as
funding and IRB approvals are in place.
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A keratin cytoskeletal protein regulates
protein synthesis and epithelial cell
growth. Nature 2006 May 18; 441: 362-
65.
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Leake D, Johnston BH, Kaspar RL.
Delivery and Inhibition of Reporter
Genes by Small Interfering RNAsin a
Mouse Skin Modd. JlInvest Dermatol.
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IPCC SHARED REAGENTS. Dr. Rudolf L eube writes “we now have avail-
able cdll lines with very even expression of wild type and mutant keratin 6a.
A panel of representative regions of the cell lines is shown below. These
cell lines may be useful to test RNAI or any other treatment that potentially
interferes with mutant keratin granule formation.” A list of all shared re-
agents available to IPCC members can be found at www.pachyonychia.org.

PLC HKBa-YFP

PLC HK6aN171K-YFP

PLC HK6aN171del-YFP




Inter national Pachyonychia Congenita Consortium M embers - May 2007

Carol Oh Adib MD, St. Lucia, Australia
Diane R. Baker MD, Portland, OR, USA
*Sherri J. Bale PhD, Gaithersburg, MD, USA
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
Jiang Chen MD, Houston, TX, USA
Bernard Cohen MD, Baltimore, MD, USA
Christopher Contag PhD, Stanford, CA, USA
Pierre Coulombe PhD, Baltimore, MD, USA
LorettaDavis MD, Augusta, GA, USA
MarcelaDel Rio PhD, Madrid, Spain
John J. DiGiovanna MD, Providence, RI, USA
Jon A. Dyer MD, Columbia, MO, USA
Robin A.J. Eady MD, London, UK
Tony Egan MD, Drogheda, Ireland
Mark J. Eliason MD, Salt Lake City, UT, USA
Ervin H. Epstein MD, San Francisco, CA, USA
*Philip Fleckman MD, Seattle, WA, USA
Scatt Florell MD, Sdlt Lake Gity, UT, USA
Marianna Foldvari DPhamSci, PhD, Waterloo, Canada
Emilio Gonzalez PhD, Santa Cruz, CA, USA
Doug Grossman MD, Salt Lake City, UT, USA
Jennifer Hand MD, Rochester, MN, USA
*C. David Hansen MD, Salt Lake City, UT, USA
Robyn Hickerson PhD, SantaCruz, CA, USA
Alain Hovnanian MD, PhD Toulouse, France
Peter Hull MD, Saskatoon, Canada
*QOlga Igoucheva PhD, Philadelphia, PA, USA
Alan Irvine MD, MRCP, Dublin, Ireland
Brian Johnston PhD, Santa Cruz, CA, USA
Marcel F. Jonkman PhD, Hanzeplein, The Netherlands
Aleksg Kansky MD, Ljubljana, Sovenia
*Roger L. Kaspar PhD, Santa Cruz, CA, USA
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
E. Birgitte Lane PhD, FRSE, Singapore, Singapore
Fernando Larcher PhD, Madrid, Spain

*#Sancy Leachman MD, PhD, Salt Lake City, UT, USA
Irene Leigh MD DSc FRCP, London, UK
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
*W. H. Irwin McLean DSc, FRSE, Dundee, UK
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
*Leonard M. Milstone MD, New Haven, CT, USA
Lloyd Mitchell MD, Bethesda MD, USA
CeliaMoss MD, Birmingham, UK
Colin S. Munro MD PhD, Glasgow, UK
Brian Nickoloff MD PhD, Chicago, IL
Edel A. OToole MD, London, UK
Amy Paler MD, Chicago, IL, USA
Phoebe Rich MD, Portland, OR, USA
Todd Ridky PhD, Stanford, CA, USA
*Dennis R. Roop PhD, Denver, CO, USA
Elizabeth Rugg PhD, Irvine, CA, USA
Matthias Schmuth MD, Austria
Michael Seidman PhD, Bethesda, MD, USA
Robeat A. Slverman MD, Fairfax, VA
*Frances J.D. Smith PhD, Dundeg, UK
Mary K. Spraker MD, Atlanta, GA
Eli Sporecher MD, Haifa, Israel
Carl SwartlingMD, Uppsala, Sweden
Jean Y. Tang MD, PhD, Redwood City, CA, USA
Jouni Uitto MD, PhD, Philaddphia, PA, USA
*Mauricevan Steensel MD, PhD, Maastricht, Neths
*Kyonggeun Y oon PhD, Philadelphia, PA, USA
Xue-Jun Zhang MD, Hefei, China
Yiwea Zhao PhD, Dundee, UK
Fingyu Zhou, Shanghai, China

* = Founding Member IPCC
Bold = Medical & Scientific Advisory Board member

#= Chair, IPCC ')
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