
Happy 2nd Anniversary IPCC!  As we review progress since the 1st PC Symposium in Park City, Utah, February 2004, 
we see what one meeting, one conversation, one publication, and one group of dedicated researchers can achieve. We 
see amazing accomplishments by members of the IPCC in advancing research and moving toward effective therapies. 
For patients, while there is no cure and no therapy as yet, there is an effective community, a reason to hope, an oppor-
tunity to participate in the Registry and obtain genetic testing. Congratulations IPCC! Now, look forward and know 
that finding a cure and reaching a successful therapy for PC is absolutely our mission and our target. Mary Schwartz 
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 International PC Consortium 

IPCC MEETING 2007 
May 2 - May 3 

 prior to the SID Annual Meeting 
Philadelphia, PA 

Please register on-line at 
http://www.pachyonychia.org/IPCC2006.html 

 

Submit abstracts for presentations or  
posters by 15 March 2006 

Submit requests for stipends or Young 
Investigator Scholarships by 1 April  2006 

Preliminary program available 

GENE CAUSING ICHTHYOSIS 
VULGARIS DISCOVERED  
 PC Project CDA Research Fel-
low, Dr. Frances Smith, University 
of Dundee, Scotland has made a ma-
jor breakthrough in the study of 
keratinizing disorders.  She has 
identified the first mutations in a 
gene called filaggrin in patients with 
a relatively common skin disorder 
called ichthyosis vulgaris (a genetic 
condition causing dry, scaly skin).  
This work has arisen from a collabo-
ration involving dermatologists and 
scientists in the USA, Ireland and 
Scotland.  Mutations in the filaggrin 
gene were suspected as the cause of 
ichthyosis vulgaris for many years, 
but this gene is very large and has a 
complex structure which until now 
has defied any attempts at analysis.  
 Building on special techniques, 
she and her mentor Irwin McLean 
developed previously to analyze 
plectin, another large complex gene 
involved in skin disease, Dr. Smith 
solved these technical problems and 
identified the first mutations causing 
the most common keratinizing disor-
der - a genetic disease in the same 
“family” of disorders as PC and 
other keratin diseases.   
 Filaggrin is a protein found in 
the outer layers of the epidermis.  It 
is made as a giant protein called pro-
filaggrin which is then cleaved into 
a number of smaller identical pro-
teins called filaggrin.  These smaller 
proteins bind to keratins, including 

the keratins involved in PC and 
other keratin diseases, and cause the 
keratin network to collapse.  This 
leads to the formation of the outer-
most dead barrier layers of the skin, 
whose purpose is to prevent water 
loss through the skin and also to 
keep foreign organisms and chemi-
cals out of the skin.   
 One of the amazing things about 
this discovery is that filaggrin muta-
tions are very common in the popu-
lation.  By analyzing DNA from 
thousands of people around the 
world, Dr. Smith and colleagues 
have found that about 9% of people 
of European origin carry one or the 
other of two common mutations in 
the filaggrin gene.  These mutations 
completely knock out the production 
of filaggrin and so about 9% of peo-
ple in Europe and European Ameri-
cans make only 50% of the normal 
amount of filaggrin.  Another way to 
look at this is that more than 20 mil-
lion people in the USA alone make 
only half the normal amount of 
filaggrin in their skin.  The people 
who carry one filaggrin mutation 
have a very mild form of dry skin 
which can go unnoticed.  People 
who carry two filaggrin mutations, 
about 1 in 500 people of European 
origin, have the full ichthyosis vul-
garis presentation and suffer from 
extremely dry, scaly skin.   
 One might ask how all this re-
lates to PC?  Well, since 9% of peo-
ple carry filaggrin mutations, then 

9% of people with PC also carry a 
filaggrin mutation in addition to the 
keratin gene mutation that causes 
their PC.  Since the filaggrin protein 
binds to keratin proteins as part of 
its function, it will be interesting to 
see what happens if you have both 
PC and a filaggrin mutation.  One 
possibility is that this might make 
the PC worse, or, it might make it 
better, or, it might have little or no 
effect.  Dr. Smith and her colleagues 
are now re-examining the DNA of 
PC patients, and patients with other 
keratin mutations, to see if filaggrin 
mutations affect the other disease 
one way or the other.  This could be 
one of the so-called “modifier 
genes” that causes some PC patients 
to have a different severity of PC 
even though they have the same 
keratin mutation.   
 Dr. Smith’s landmark paper on 
filaggrin has just been published on-
line in the top genetics journal, Na-
ture Genetics, and will appear in 
hard copy in the March issue.   
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TRANSDERM PROGRESS REPORT 
 TransDerm, a company devoted 
to identification and delivery of thera-
peutic agents for PC,  has benefited 
immensely from interactions and  
collaborations with members of the 
International PC Consortium and PC 
Project through exchange of materials, 
ideas, and enthusiasm. TransDerm has  
focused on two major areas of investi-
gation: (1) Identification of potent and 
specific inhibitors against the molecu-
lar targets responsible for PC and (2) 
Investigation of the best route for  
delivery of nucleic acid-based inhibi-
tors (e.g. siRNAs) to the appropriate 
affected skin cells. 
Potent and selective inhibitors. A 
complete sequence walk around the 
K6a N171K single nucleotide muta-
tion site has been performed using 
siRNAs provided by Dharmacon.  
Two lead inhibitors have been identi-
fied that potently inhibit mutant K6a 
N171K expression in tissue culture 
cells with little or no effect on wild-
type K6a expression. These experi-
ments are currently being extended to 
mice. Additional sequence walks for 
other mutations involved in PC are in 
the planning stages as well as muta-
tions involved in other keratinizing 
disorders. 
Identification of an efficient delivery 
route. Several routes of nucleic acid 
delivery to skin cells have been inves-
tigated including direct injection, 
preparation of  “gene creams” and 
electroporation. Each of these has its 
own set of advantages and disadvan-
tages. New and improved methods are 
being pursued “in house” as well as 
through joint projects with collabora-
tors.  
Other noteworthy events at TransDerm 
include: 
* Submission of a Phase 1 SBIR grant 
proposal on developing PC therapeu-
tics to the NIH 
* Enlistment of a prominent consultant 
experienced in shepherding siRNA 
therapeutics through the FDA system 
and preparation of a product develop-
ment plan 
* Near completion of negotiations for 
synthesis of large quantities of lead 
siRNA inhibitors for initiating toxicol-

ogy studies in minipig model in 
preparation for pre-IND and IND fil-
ing 
* Pursuit of intellectual property pro-
tection for identifying and using 
siRNAs to treat PC 
* Hosting of Dr. Frances Smith (PC 
Career Development Award (CDA) 
recipient) as visiting scientist 
* Participation in PC patient support 
meeting in Niagara Falls (sponsored 
by PC project) 
* Many presentations on PC given in 
academic, industry, and lay settings 
* Sponsorship of JID Symposium Pro-
ceedings 
 
CETT PROGRAM 
 Thanks to Sherri Bale for alerting 
us to this new program. The website at 
www.cettprogram.org states,  “Access 
to quality genetic testing for rare dis-
eases is essential in the diagnosis and 
management of patients with inherited 
diseases... Currently the development 
of tests for rare genetic diseases is not 
keeping pace with the progress of 
knowledge of the genetic basis of dis-
ease.” The CETT provides funding for 
researchers seeking to develop genetic 
tests for rare disorders. We are so for-
tunate to have PC genetic testing pro-
vided by Drs. McLean and Smith at 
University of Dundee and confirmed 
by Dr. Bale at GeneDx.  
 Congratualations to GeneDx on 
turning six years old on March 6 - Six 
on the Sixth in 2006! 
 
PC PROJECT AWARDED NIH R13 
GRANT FOR 2006 IPCC MEETING 
 Abstracts for presentations and/or 
posters should be submitted no later 
than March 15.  Please submit requests 
for travel stipend or New Investigator 
scholarships on or before April 1.  
 This will be a major scientific 
meeting - we urge you to register as 
soon as possible and promote the event 
within your institutions 
 
IPCC MEMBERS SUBMIT GRANT  
 IPCC members including Drs. 
Leachman, Roop, McLean, Milstone, 
Smith and Kaspar participated in the 
submission of a Center of Research 
Translation (CORT) proposal to the 

NIH. Results will be announced in 
March 2006. Several independent R01 
grants for PC have also been submitted 
by members of the IPCC. 
 
EFFECTIVE ASSESSMENT  
STRATEGY  
 Sancy Leachman has submitted an 
abstract to the Society of Investigative 
Dermatologists based on the success-
ful sample collection procedures con-
ducted at the PC Niagara Falls Patient 
Support Meeting in August 2005. At 
that meeting, 31 PC patients used tape-
stripping to provide skin for DNA 
analysis. The patients also provided 
shaved shards from affected areas. 
 In her abstract reporting the results 
of this sample collection study, Dr. 
Leachman concludes, “these data dem-
onstrate that expression levels of PC 
keratins can be assessed in shaved or 
tape-stripped skin.” This measurement 
will  be able to “conclusively establish 
whether PC keratin expression has 
been successfully reduced in vivo.”  
 
NEW PC PUBLICATION 
 A new article on PC was posted 
on-line at www.GeneTests.org in 
January 2006 after nearly a year in 
preparation. Special thanks to Drs. 
Kaspar, Leachman, McLean, Milstone, 
Smith and van Steensel for this effort. 
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“ENVISION SUCCESS: PC CLINCAL TRIALS” was the theme of the recent IPCC symposium. The IPCC is a 
‘think tank’ in which decisions are reached through the synergy of information exchange. Following the meeting, 
each idea was evaluated, further investigation undertaken and an action plan formulated. Thanks to all participants! 
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 International PC Consortium 

IPCC Meeting - May 2-3 
Philadelphia, PA 
 

There is now a special webiste for 
IPCC members only at: 
http://www.pc-project.org/IPCC/ 
User name: IPCC 
Password:   member 
All 2006 IPCC meeting presenta-
tions are available at this site.  
Following is a brief review of the 
meeting presentations and a sum-
mary report of the Action Plan 
which has resulted.   
  

Sancy Leachman outlined the suc-
cess of MPS research over the last 
10 years as a model for successfully 
developing and delivering therapy to 
PC patients. She challenged IPCC 
attendees to a productive and effect-
ing meeting focused on that goal.  

Section 1: PC Research Progress 
• Frances Smith - overview of 
the genotype/phenotype relation-
ships in pachyonychia congenita 
which is more complicated than in 
some other keratin disorders. Fran-
ces has developed an siRNA inhibi-
tor for the 3’UTR of K6a and is col-
laborating with Roger Kaspar and 

Robyn Hickerson (TransDerm) to 
move this research forward to clini-
cal trials. 
• Len Milstone - has been suc-
cessful in proof of principle experi-
ments in using TFOs for gene cor-
rection and improvements using 
psoralen. The problem Len pointed 
out is that this approach may be 10-
20 years from clinical application. 
• Irwin McLean - out of an initial 
screening of only 200 small mole-
cules, they had seven hits. Although 
this is a high risk project, this result 
appears promising. Irwin outlined 
new staff and facilities at the Univer-
sity of Dundee available to continue 
the drug discovery efforts. 
• Dennis Roop - discussed the 
importance and use of ‘humanized’ 
mice. The schedule is set to inject 
cells in mice later this month (see 
update next page). 
• Robyn Hickerson - reported 
success in development of siRNA 
specific for K6aN171K; screening in 
mice demonstrated specificity for the 
K6a mutant only with minimal effect 
on K6a wildtype. 
• Sancy Leachman - developing 
biologic endpoints which will be 
used in PC clinical trials; showed 
results of in vivo confocal micros-
copy, tape stripping and skin shav-
ings from 20-30 PC patients.  
• Mark Eliason - in preparation 
for clinical trials, both a pain scale 
and a severity scale specific to PC 
are being developed. Initial mock-up 
versions are being circulated and 

revised based on input from IPCC 
members and other specialists. 
 

Section 2: Delivery 
• Devin Leake (Dharmacon) - 
described potential mechanisms to 
enhance the delivery, increase the 
stability and minimize off-target ef-
fects of siRNA. 
• Bozena Michniak-Kohn - pre-
sented various state-of-the-art deliv-
ery mechanisms including micro-
needles, Micro Electro Mechanical 
Systems (MEMS), and the Bioject 
needless injection system. 
• Jonathan Rothbard - discussed 
the possibility of using already avail-
able vectors and existing cellular 
communication structure (i.e. gap 
junction) for delivery. He advised to 
“follow, don’t fool, mother nature.” 
 

Section 3: Overcoming Obstacles  
• Ervin Epstein - summary of 
“Obstacles” conference (SFO Mar 
2006); reviewed pros and cons of 
using siRNA, zinc finger nucleases 
and small molecule inhibitors to treat 
rare disorders.  
• Stephen Groft (NIH/ORD), 
Carl Baker (NIH), Peter L. Vac-
cari (FDA/OOPD). Each representa-
tive outlined resources (funds and 
expertise) available through their 
agency which pertain to the goals of 
the IPCC and PC Project. 
• Roger Kaspar - reviewed status 
in moving siRNA inhibitors towards 
FDA approval and clinical trials; 
posed questions for group discussion 
on decisions that have to be made 
immediately. 
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Section 4: Related research 
•    Brian Nickoloff - showed that 
TNF inhibitors (e.g. Humira) de-
creased K16/K17 in psoriasis. This 
effect may be a direct action on 
keratinocytes and may represent a 
way to reduce K16 expression in PC. 
Brian noted “for every complex 
problem, there is a simple solution. 
And, it is always wrong.” (1949, 
H.L. Menken). 
•     Reinhard Windoffer - used real 
time in vitro imaging to show that 
intermediate filaments are dynamic 
and continually cycle from granular 
to filament to granular form by a 
regulated process. 
• Irene Leigh - classified many 
keratodermas and compared and 
contrasted  PC with a number of 
those disorders. 
•  Elizabeth Rugg - presented pro-
tein folding and stability as a strat-
egy for treating keratin disorders 
•  Xue-jun Zhang - presented a 
case study of a novel PC keratin mu-
tation. 
 

Awards & Recognition 
• Extraordinary Leadership 
Award. The 2006 IPCC meeting 
was dedicated to Sancy Leachman, 
founding member and chair of the 
IPCC since 2004. 
• PC Career Development 
Award from PC Project ($150,000/
year 2005-2007) renewed for Fran-
ces J.D. Smith. 
• Outstanding Achievement 
Award to  Robyn Hickerson for de-
velopment of mutant specific 
siRNA. 
• Award of Excellence presented 
to Devin Leake for Dharmacon, Inc. 
for providing siRNA material for PC 
research. 
• Special Appreciation  to 
GeneDx, Inc. for providing CLIA-
quality testing for PC. 
• Outstanding Publication to 
W.H. Irwin McLean and Frances 

J.D. Smith (with a number of col-
laborators including many IPCC 
members) for a paper in Nature Ge-
netics 2006 38(4):441-6 which re-
ported a strong correlation between 
individuals with filaggrin mutations 
and atopic dermatitis. In addition to 
the IPCC recognition, Irwin’s ab-
stract received one of the highest 
recognitions at the SID meeting and 
his presentation was made to the full 
SID audience. Irwin and Frances 
(again with many collaborators) also 
recently made a major breakthrough 
in identifying filaggrin as a genetic 
cause of ichthyosis vulgaris. Nature 
Genetics 2006 38(3):337-42. 
 

IPCC at SID 
IPCC members included on PC-
related posters and presentations at 
SID include Mark Eliason, Robyn 
Hickerson, Roger Kaspar, Sancy 
Leachman, Irwin McLean, Len Mil-
stone and Frances Smith.  
 

IPCC Action Plan 
Following the 2006 IPCC sympo-
sium, all input from the meeting was 
considered and additional investiga-
tion was undertaken to gather further 
information and involve additional 
collaborators. The questions posed 
and the plan of action for IPCC/PC 
Project follows: 
 

1.   CONTINUE EFFORTS TO BRING 
SIRNA TO CLINICAL TRIAL. At this 
time siRNA has the most promise 
for early delivery to patients. The 
goal is to submit an IND by October 
2006 and request the meeting with 
the FDA at that time. (We are ad-
vised the FDA has 60 days in which 
to hold the meeting after the IND is 
submitted.)  
a)  Do we use K6a mutation spe-
cific or K6a 3’UTR targeting 
siRNA? We will do tox testing on 
rodents using the most effective 
siRNA inhibitor for both (1) 
K6aN171K mutation specific and 

(2) K6a 3’UTR. An order has been 
placed with Dharmacon, Inc. for 3 
grams of each siRNA sequence and 
is scheduled for delivery in August 
for the toxicity studies. 
b)  Use modified or unmodified 
siRNA? We will use unmodified. 
c)  How/where to conduct toxicity 
testing? A second more extensive 
tox study with GMP material may 
need to be performed (probably in 
minipigs) following FDA recom-
mendations. We are seeking collabo-
ration with a quality lab outside the 
US for initial tox testing. 
d)  How to best test off target & 
long term effects of siRNA? It was 
agreed that the most likely off-target 
effects would be seen in other kera-
tins and possibly skin intermediate 
filaments. The approach to deter-
mine off-target effects has not been 
finalized, but we will not use a 
global profiling method. 
e)   How to prepare for clinical 
trials? We have retained a consult-
ant to assist in the IND preparation 
and in initial clinical trial protocol. 
The orphan product designation ap-
plication has been submitted for the 
K6aN171K mutation specific inhibi-
tor. We continue to refine the sever-
ity scale by analyzing the inter-rater 
variability and modifying the photo-
graphic content. We continue to re-
fine the molecular endpoints for PC 
trials and will use shavings from the 
PC patients’ feet to follow keratin 
expression (rather than tape strip-
ping or confocal microscopy.) 
f)  How to overcome delivery ob-
stacles? We will initially use in-
tradermal injections and later work 
towards more patient friendly deliv-
ery methods. We are currently test-
ing saline solution injections in PC 
patients to establish volume and de-
livery technique. 
 

2.   CONTINUE DEVELOPMENT OF  
THE PC MOUSE. Mouse embryonic 
stem (ES) cells, in which one wild-
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type K6a gene has been replaced with 
a humanized mutant K6a gene, have 
been injected into blastocysts, which 
were subsequently transferred into 
recipient females.  The humanized 
mutant K6a gene contains a region of 
human K6a encoding exon 1 and the 
mutation N171K, but not the 3’ UTR.  
After germline transmission is con-
firmed, we will mate these mice to 
mice containing the inducible Cre 
recombinase to create bigenic mice 
that will allow us to induce expres-
sion of the mutant K6a protein in a 
restricted area of the skin. Dennis 
Roop and Jiang Chen continue this 
work. There may also be a need for a 
fully humanized mouse for testing. 

 

3.    EXPLORE USE OF ‘GRAFT 
CHAMBER’ TECHNOLOGY to create 
xenografts of primary or immortal-
ized keratinocytes containing PC 
keratin mutations in nude mice. Den-
nis Roop and Roger Kaspar collabo-
ration. 
 

4. FURTHER SIRNA EFFICACY 
TESTING IN MICE. This will be coor-
dinated by Roger Kapar with Dennis 
Roop, with Stanford lab and with 
others and will involve immunostain-
ing using tomato and plum reporter 
expression cDNAs as well as the 
eGFP.  
 

5. DEVELOP IMMORTALIZED CELL 
LINES THAT EXPRESS K6A AND K16 
MUTATIONS. Biopsies are scheduled 
for a K6a patient with Sancy Leach-
man and Len Milstone collaboration.  
Also, Irwin McLean and Irene Leigh 
are working on the K16 line. The 
293 cells may be utilized as needed 
for testing siRNA effect on keratins. 
 

6.     CONTINUE SMALL MOLECULE 
DRUG SCREENING. Although often 
stated that this is territory only for 
‘big pharma,’ we feel this approach 
has merit especially with the in-
creased expertise now available at 
University of Dundee. Irwin McLean 
will continue this project as long as 

results are promising. 
 

7.  CONTINUE GRANT APPLICA-
TIONS. The Center of Research 
Translation (CORT) grant application 
for PC was scored and ranked in the 
top 1/3. We do not expect this will 
result in funding. However, we are 
moving forward with on-going col-
laborations and additional grants are 
being considered including  (1) 
"Clinical Trials Planning Grant" and 
(2) “R21 Exploratory Grant” from 
NIH/NIAMS and (3) “Orphan Prod-
uct Development Grant” from 
OOPD/FDA. (4) a grant soon to be 
released for clinical trial outcomes 
instrument development. 
 

8.   DEVELOP PC ‘SYNTHETIC HU-
MAN SKIN.’ The biopsies scheduled 
for a K6a patient will also be used for 
this research with collaboration be-
tween Sancy Leachman and Roger 
Kaspar-US and Fernando Larcher and 
Marcela Del Rio-Spain.) 
 
PC Clinical Trials 
Carl Swartling recently published a 
case series of three PC patients that 
he has treated for over two years 
with botulinum toxin type A in the 
British Journal of Dermatology 2006 
154(4):763-5.  
 

The patients were treated with in-
tradermal injections of botulinum 
toxin in their feet in an effort to treat 
the plantar pain and hyperhydrosis. 
All three patients reported signifi-
cantly decreased plantar pain and 
decreased hyperhidrosis. The dura-
tion of relief varied from 6 weeks to 
6 months. The patients tolerated re-
peated injections over a two-year 
period with no reported side effects 
or tachyphylaxis. Dr. Swartling has 
contacted PC Project for cooperation 
in extending the botox clinical trial 
to additional patients.  
Sancy Leachman and Brian Nicko-
loff are collaborating to perform 
staining on tissue blocks from PC 

patients with several mutation types.  
To investigate the clinical effects of 
Humira on PC,  Sancy Leachman has 
begun a two-month off label trial 
with Humira on a PC patient with a 
K16 mutation. This trial is sponsored 
by PC Project. Based on the results 
of these efforts, further actions will 
be scheduled. 

 

Sancy Leachman recently completed 
a four week trial of 0.1% Tazorac 
applied daily to the plantar surface of 
a PC patient. There was no change in 
the keratin expression after treatment, 
suggesting lack of effective penetra-
tion.  
 
IPCC Member News 
Pierre Coulombe has two recent 
publications on keratin function:  
• Tong X, Coulombe PA 
Keratin 17 modulates hair follicle 
cycling in a TNF{alpha}-dependent 
fashion. Genes Development 2006 
20:1353-64. 
• Kim S, Wong P, Coulombe PA 
A keratin cytoskeletal protein regu-
lates protein synthesis and epithelial 
cell growth. Nature 2006 May 18; 
441: 362-65.  
 

Gerald Krueger has been named as 
an honored recipient of the Edna 
Benning Presidential Endowed Chair 
in the University of Utah School of 
Medicine.  This honor "recognizes 
extraordinary effort and achievement 
on the part of the chair holder".   
 
THANKS for 2006 IPCC sympo-
sium funding support from PC Pro-
ject, NIH/NIAMS and NIH/ORD. 

 
IPCRR Statistics 
•322 PC patients identified 
•310 registered with PC Project 
•109 completed the Questionnaire 
 

The Registry now includes genetic 
test results for 47 families (108 indi-
viduals).  
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International Pachyonychia Congenita Consortium Members - May 2006 

  Carol Oh Adib MD, St. Lucia, Australia 
*Sherri J. Bale PhD, Gaithersburg, MD, USA 
  Eulalia Baselga MD, Barcelona, Spain 
*R. Ralph Bradley MD, Salt Lake City, UT, USA 
  Fleming Brandrup 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 
  Loretta Davis MD, Augusta, GA, USA 
  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 
  Scott Florell MD, Salt Lake City, UT, USA 
  Jennifer Hand MD, Rochester, MN, USA 
*C. David Hansen MD, Salt Lake City, UT, USA 
  Robyn Hickerson PhD, Santa Cruz, CA, USA 
  Alain Hovnanian MD, PhD Toulouse, France 
*Olga Igoucheva PhD, Philadelphia, PA, USA 
  Alan Irvine MD, MRCP, Dublin, Ireland 
  Brian Johnston PhD, Santa Cruz, CA, USA 
  Aleksej Kansky MD, Ljubljana, Slovenia 
*Roger L. Kaspar PhD, Santa Cruz, CA, USA 
  Paul A. Khavari PhD, Stanford, CA, USA 
*Gerald G. Krueger MD, Salt Lake City, UT, USA 
*Markus Landthaler PhD, New York, NY, USA 
  E. Birgitte Lane PhD, FRSE, Singapore, Singapore 
*#Sancy Leachman MD, PhD, Salt Lake City, UT, USA 
  Irene Leigh MD DSc FRCP, London, UK 
  Rudolph Leube MD, PhD, Mainz, Germany 
*Alfred S. Lewin PhD, Gainesville, FL, USA 
  Haihui Liao MD, Dundee, UK 
  Colette D. Lieber MD, Mayway, NJ, USA 
   Susan Bayliss Mallory MD, St Louis, MO, USA 

 *W. H. Irwin McLean DSc, FRSE, Dundee, UK 
  Ross McLeod MD, Calgary, Canada 
  Jemima E. Mellerio MD, London, UK 
  Bozena Michniak-Kohn PhD, Piscataway, NJ, USA 
  Lloyd Mitchell MD, Bethesda, MD, USA 
 *Leonard M. Milstone MD, New Haven, CT, USA 
  Celia Moss MD, Birmingham, UK 
  Colin S. Munro MD PhD, Glasgow, UK 
  Brian Nickoloff MD PhD, Chicago, IL 
  Edel A. O'Toole MD, London, UK 
  Amy Paller MD, Chiago, IL, USA 
  Phoebe Rich MD, Portland, OR, USA 
  Todd Ridky PhD, Stanford, CA, USA 
 *Dennis R. Roop PhD, Houston, TX, USA 
  Elizabeth Rugg PhD, Irvine, CA, USA 
  Matthias Schmuth MD, Austria 
  Michael Seidman PhD, Bethesda, MD, USA 
  Robert A. Silverman MD, Fairfax, VA 
 *Frances J.D. Smith PhD, Dundee, UK 
  Mary K. Spraker MD, Atlanta, GA 
  Eli Sprecher MD, Haifa, Israel 
  Carl Swartling MD, Uppsala, Sweden 
 *Bhaskar Thyagarajan PhD, Stanford, CA, USA 
  Jouni Uitto MD, PhD, Philadelphia, PA, USA 
 *Maurice van Steensel MD, PhD, Maastricht, Neths 
 *Kyonggeun Yoon PhD, Philadelphia, PA, USA 
  Xue-Jun Zhang MD, Hefei, China 
  Yiwei Zhao PhD, Dundee, UK 
 
* = Founding Member IPCC 
Bold = Medical & Scientific Advisory Board member  
# = Chair, IPCC 
 
If you would like to participate with the IPCC, please contact: 
International Pachyonychia Congenita Consortium  
2386 East Heritage Way, Suite B 
Salt Lake City, UT 84109 
 



  

 

I sometimes feel like the manager of a very large and very busy kitchen -- there are lots of pots boiling and many 
things being prepared and some things ‘cooking’ -- but as yet we haven’t delivered anything to those patients wait-
ing at the tables in the dining area. I am grateful for and constantly amazed by the efforts, kindness, interest and 
dedication to PC research. Thanks to each of you for all of your efforts. What a joy it will be when we can move out 
of ‘the kitchen’ and serve the patients something effective to ease their pain. Mary Schwartz 
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PC Patient Support  
Meeting, July 18-20, 2006 
Irwin McLean and Frances Smith 
hosted a spectacular event! There 
were 31 PC patients in attendance, 
27 with known mutations. Patients 
were from 11 countries -- Brazil (1), 
England (11), Denmark (1), Finland 
(1), France (4), Ireland (1), Nether-
lands (1), Scotland (3), Sweden (1), 
USA (4), and Wales (1). Of these 
patients, there were 15 attending a 
PC meeting for the first time and 16 
prior attendees. 
 
A total of 24 patients participated in 
some associated research efforts, 
including sampling of hair and cal-
luses from the feet which were sent 
to Salt Lake City for analysis of 
keratin expression by RT-PCR. 
Also, patients participated in photo 
sessions and the results are a set of 
extraordinary photos of PC signs. 
These will be available on the PC 
website. 
 
The patients’ evaluations mentioned 
the emotional impact for them in 
meeting others with this ultra rare 
disorder. A woman in her 60’s said 
‘For the first time in my life, I didn’t 
feel I had to hide my nails.’ Another 
said, ‘It was so great to be able to 
really talk about the pain I have and 
know someone really understood 
me.’ One of the favorite events for 
patients was a tour of Irwin 

McLean’s lab -- a tremendous under-
taking for the entire staff at the lab. 
Also, the participants enjoyed a 
lovely barbeque in the gardens at 
Birgit Lane’s Magicwell House. 
THANK YOU! 

Participating with the patients in 
presentations and panel discussions 
were Robyn Hickerson, Roger  
Kaspar, Birgit Lane, Sancy Leach-
man, WH Irwin McLean, Frances 
Smith, Peter Hull, Alan Irvine, Edel 
O’Toole and Pingyu Zhou. We 
greatly missed Eli Spechter who was 
unable to attend due to bombing in 
Israel at the time of the meeting.  
 
IPCC Action Plan 
In the last issue, we shared the IPCC 
Action Plan for 2006-2007 based on 
discussion at the annual IPCC meet-
ing held in association with the SID 

in Philadelphia. We are pleased to 
now share progress made since May 
toward these action plan goals. 
 
BRING SIRNA TO CLINICAL TRIAL 
The development of siRNA inhibi-
tors as a therapeutic continues to be 
a high priority. Working with a con-
sultant, Steve Hutcherson, Sancy 
Leachman as principal 
investigator is moving to initiate tox-
icity testing of the K6a 3'UTR and 
K6a N171K siRNAs in mice. The 
first siRNA has been delivered and 
the second is in production. Bids 
have been received and we are wait-
ing for the toxicity trial start date.  
In parallel, Sancy is also developing 
a clinical trial protocol. It is expected 
that an IND application will be sub-
mitted to the FDA by November so 
that a pre-IND meeting may be 
scheduled. At that meeting, we will 
determine what else may be required 
by the FDA before initiation of a 
Phase I clinical trial. 
 
CONTINUE DEVELOPMENT OF 
THE PC MOUSE 
Jiang Chen and Dennis Roop are in 
the process of backcrossing the PC 
mice to see if there has been germ-
line transmission of the transgene.  

2386 East Heritage Way, Ste B, Salt Lake City, UT 84109 · www.PC-Project.org · Phone 877-628-7300 · Email: info@PC-Project.org 

Dr. Frances Smith demonstrates genetic 
testing procedures to a young PC  
patient during the University of Dundee 
lab tour at the July 2006 Patient Sup-
port Meeting held in Dundee, Scotland. 
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DEVELOP IMMORTALIZED CELL 
LINES THAT EXPRESS K6A AND 
K16 MUTATIONS 
Congratulations to Len Milstone for 
successful transformation of PC K6 
and K16 primary keratinocytes with 
E6/E7.  These lines have been added 
to the list of shared resources now 
available to IPCC members! 
 
CONTINUE SMALL MOLECULE 
DRUG SCREENING 
Progress continues to be made in 
screening for small molecule drugs 
that may be able to alter keratin gene 
expression in the skin and perhaps 
be developed into new therapies for 
PC and other keratin disorders.  A 
number of stable cell lines have now 
been made which are suitable for 
identification of new small molecule 
drugs. An initial screen of 200 com-
pounds resulted in identification of 7 
small molecules that appeared to 
reduce K6a gene activity.  Screening 
of a 2000 compound library is now 
underway and should be complete in 
a few weeks.   
 
GRANT APPLICATIONS 
We encourage IPCC members to 
submit grants for PC research to out-
side sources applicable in your areas 
(such as the NIH for USA). Please 
let us know if you need any informa-
tion about IPCC or PC Project for 
your applications - and please keep 
us posted on your submissions. 
 
DEVELOP PC ‘SYNTHETIC  
HUMAN SKIN’  
In a collaboration with Fernando 
Larcher and Marcela Del Rio in 
Spain, primary keratinocytes from  
two biopsies of normal skin (from 
two K6a mutation carriers) were 
successfully cultured and grafted on 
immunosuppressed mice. We are 
awaiting phenotypic characteriza-
tion and immunohistology of the 
grafted skin. Previous grafting ex-
periments with Todd Ridky at Stan-

ford did not show abnormal pheno-
type, so K6 expression may need to 
be induced (e.g. phorbol ester) in 
order to observe a phenotype. 
 
PC CLINICAL TRIALS 
The Humira off-label treatment of 
PC in a K16 mutation carrier was 
completed in August. Following a 3 
month treatment with bi-monthly 
injections of Humira, the patient ex-
perienced mild improvement of the 
palmoplantar keratoderma and no 
visible improvement of nails. How-
ever, the most striking response was 
reduced pain with walking. For ex-
ample, prior to treatment and after 
the 6 week wash-out period the pa-
tient was only able to mow one half 
to one third of his lawn before rest-
ing and returning at another time to 
complete the job. 
 
During treatment, the patient noticed 
that he was able to complete the en-
tire lawn and still do other additional 
chores as well. The insight provided 
by this patient was that our measure 
of efficacy in this patient would 
have failed if we only asked how 
much pain he experienced daily. 
This study has helped us to refine 
our pain scale and quality of life 
questionnaire. We are planning to 
approach Abbott Pharmaceuticals to 
request the drug for compassionate 
use in this patient. 
 
Additional data on the role of  
Humira in PC has also been  
obtained. Brian Nickoloff stained 
some of our PC pathology speci-
mens with Notch-1. He found that, 
similar to the psoriasis specimens he 
showed in Philadelphia, PC skin has 
a decreased amount of activated 
Notch-1 in the nucleus. This sug-
gests that Notch-1 may be seques-
tered by keratin aggregates in PC. 
Further work on the role of this path-
way in PC will be pursued.  

In addition, Irwin McLean tested the 
drug Humira over a very wide range 
of concentrations for its effect on the 
K6a promoter and unfortunately, it 
does not reduce the activity of the 
promoter.  In fact, it had the opposite 
effect at many concentrations and 
increased the promoter activity. The 
effect on the promoter might be an 
indirect effect of some of the other 
additives such as preservatives or 
stabilisers used in the antibody 
preparation. These data suggest that 
in vivo Humira is not acting directly 
on the promoters but rather in an 
indirect manner.  Other experiments 
in regard to TNF inhibitors may be 
initiated. 
 
Other Trials. Several patients have 
reported treatment trials which are 
being conducted by their physicians 
on an individual basis. We are very, 
very eager to learn details of these 
individual trials. Please contact PC 
Project if you are a physician inter-
ested in a trial for your patient or if 
you have or are conducting treat-
ment trials. Thanks so very much! 
 
IPCC Member News  
Please let me know your news! I apolo-
gize if I’ve missed important entries. 
 
Christopher Contag was elected to 
receive the 2006 Achievement 
Award by The Society for Molecular 
Imaging.  
 
Irene Leigh has been named to head 
the College of Medicine, Dentistry 
and Nursing at the University of 
Dundee, Ninewells Hospital to begin 
November 20, 2006. 
 
Roger Kaspar presented a poster 
titled Use of In Vivo Biolumines-
cence Imaging in Development of 
Potent and Specific siRNA Inhibitors 
for Skin Disorders Including 
Pachyonychia Congenita at The  
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Society for Molecular Imaging held 
in Hawaii, August-September 2006. 
 
Sancy Leachman received official 
notification of promotion to Associ-
ate Professor with tenure on July 1, 
2006. 
 
WH Irwin McLean was presented 
with the prestigious CE.R.I.E.S.  
Research Award at the European  
Society for Dermatological Research 
(ESDR) held in Paris, Sep 2006. The 
award was given in recognition of his 
research into the genetic causes of a 
number of skin diseases. IPCC mem-
ber Dennis Roop is a previous winner 
of the CE.R.I.E.S. award. At the 
ESDR meeting, Irwin chaired a ses-
sion on genetic skin diseases and pre-
sented several talks on filaggrin as 
well as a workshop on filaggrin with 
IPCC member Alan Irvine, Peter 
Hull and Aileen Sanderson.  
 
Dennis Roop has been named to lead 
the newly created Charles C. Gates 
Regenerative Medicine and Stem Cell 
Biology Program at the University of 
Colorado Health Sciences Center. He 
will begin at UCDHSC Jan 1, 2007. 

Frances Smith presented a talk in 
the first plenary session of the ESDR 
titled Development of therapetic 
siRNAs for treatment of  PC.  
(Ed. Note—I understand her talk 
scored in the top six out of 684 at the 
meeting.)  
 
Matthias Schmuth presented  
Epidermal Barrier Defects: Primary 
Cause of Skin Disease or Epiphe-
nomenon? at the European Barrier 
Research Network Meeting held as 
a satellite meeting to the ESDR. 
 
PC Project will have a table at the 
Second Annual Meeting of the Oli-
gonucleotide Therapeutic Society on 
October 19-21, 2006 at the Rockefel-
ler University in New York City. 
Please let us know if you will be at 
this meeting. We plan to host an 
IPCC function and want to include 
you. 
 
IPCC Meeting May 9, 2007 in Los 
Angeles, CA. We have applied as an 
ancillary meeting with the SID, but 
have not yet received confirmation 
for 2007 so the exact meeting loca-
tion is not yet set. 

IPCC Meeting 2008. We very much 
appreciate the invitation of Dr. 
Zhang to hold the IPCC meeting in 
China in 2008. We hope to be able to 
coordinate with the SID meeting 
which will be in Japan in May 2008.  
 
Please respond to the email survey to 
help us determine whether this plan 
will be feasible for our IPCC mem-
bers. 
 
Shared Resources 
TransDerm plasmids: K6a plas-
mids.  PCDNA-5/FRT plasmid with 
K6a (wt or N171K, these original 
plasmids were made by Smith, 
Mclean and Leube) fused to YFP; 
derivatives of these plasmids that 
contain the K6a 3'UTR; bicistronic 
constructs expressing fLuc followed 
by FMDV 2A element and finally 
K6a (wt or N171K) with or without 
YFP fusion.  K16 plasmids. Similar 
PCDNA-5/FRT plasmids containing 
wt K16, L124R, or deltaHTM muta-
tions fused to YFP. (Contact -- 
roger.kaspar@TransDerm.org) 
 
Yale cell lines: 293 cells stably trans-
fected with pCDNA-5/FRT with K6a 
wt plus YFP; E6/E7 immortalized 
keratinocytes derrived from 
K6aN171k and K16N125D mutation 
carriers (Contact --  
leonard.milstone@yale.edu) 
 
UK cell lines: 
Immortalized keratinocytes derived 
from normal and PC mutation carri-
ers.Contact --  
birgit@cmm.a-star.edu.sg  -OR- 
irene.leigh@cancer.org.uk 
 
Resources Needed 
We need access to a good mouse 
keratinocyte cell line. Please contact 
us if you have a cell line available or 
can suggest a source for a mouse 
keratinocyte cell line. 

  IPCRR STATISTICS - Aug 2006 
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International Pachyonychia Congenita Consortium Members - May 2006 

  Carol Oh Adib MD, St. Lucia, Australia 
*Sherri J. Bale PhD, Gaithersburg, MD, USA 
  Eulalia Baselga MD, Barcelona, Spain 
*R. Ralph Bradley MD, Salt Lake City, UT, USA 
  Fleming Brandrup 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 
  Loretta Davis MD, Augusta, GA, USA 
  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 
  Scott Florell MD, Salt Lake City, UT, USA 
  Jennifer Hand MD, Rochester, MN, USA 
*C. David Hansen MD, Salt Lake City, UT, USA 
  Robyn Hickerson PhD, Santa Cruz, CA, USA 
  Alain Hovnanian MD, PhD Toulouse, France 
*Olga Igoucheva PhD, Philadelphia, PA, USA 
  Alan Irvine MD, MRCP, Dublin, Ireland 
  Brian Johnston PhD, Santa Cruz, CA, USA 
  Aleksej Kansky MD, Ljubljana, Slovenia 
*Roger L. Kaspar PhD, Santa Cruz, CA, USA 
  Paul A. Khavari PhD, Stanford, CA, USA 
*Gerald G. Krueger MD, Salt Lake City, UT, USA 
*Markus Landthaler PhD, New York, NY, USA 
  E. Birgitte Lane PhD, FRSE, Singapore, Singapore 
*#Sancy Leachman MD, PhD, Salt Lake City, UT, USA 
  Irene Leigh MD DSc FRCP, London, UK 
  Rudolph Leube MD, PhD, Mainz, Germany 
*Alfred S. Lewin PhD, Gainesville, FL, USA 
  Haihui Liao MD, Dundee, UK 
  Colette D. Lieber MD, Mayway, NJ, USA 
   Susan Bayliss Mallory MD, St Louis, MO, USA 

 *W. H. Irwin McLean DSc, FRSE, Dundee, UK 
  Ross McLeod MD, Calgary, Canada 
  Jemima E. Mellerio MD, London, UK 
  Bozena Michniak-Kohn PhD, Piscataway, NJ, USA 
  Lloyd Mitchell MD, Bethesda, MD, USA 
 *Leonard M. Milstone MD, New Haven, CT, USA 
  Celia Moss MD, Birmingham, UK 
  Colin S. Munro MD PhD, Glasgow, UK 
  Brian Nickoloff MD PhD, Chicago, IL 
  Edel A. O'Toole MD, London, UK 
  Amy Paller MD, Chiago, IL, USA 
  Phoebe Rich MD, Portland, OR, USA 
  Todd Ridky PhD, Stanford, CA, USA 
 *Dennis R. Roop PhD, Houston, TX, USA 
  Elizabeth Rugg PhD, Irvine, CA, USA 
  Matthias Schmuth MD, Austria 
  Michael Seidman PhD, Bethesda, MD, USA 
  Robert A. Silverman MD, Fairfax, VA 
 *Frances J.D. Smith PhD, Dundee, UK 
  Mary K. Spraker MD, Atlanta, GA 
  Eli Sprecher MD, Haifa, Israel 
  Carl Swartling MD, Uppsala, Sweden 
 *Bhaskar Thyagarajan PhD, Stanford, CA, USA 
  Jouni Uitto MD, PhD, Philadelphia, PA, USA 
 *Maurice van Steensel MD, PhD, Maastricht, Neths 
 *Kyonggeun Yoon PhD, Philadelphia, PA, USA 
  Xue-Jun Zhang MD, Hefei, China 
  Yiwei Zhao PhD, Dundee, UK 
  Pingyu Zhou, Shanghai, China 
 
* = Founding Member IPCC 
Bold = Medical & Scientific Advisory Board member  
# = Chair, IPCC 
 
If you would like to participate with the IPCC, please contact: 
International Pachyonychia Congenita Consortium  
2386 East Heritage Way, Suite B 
Salt Lake City, UT 84109 
 



  

 

THANKSGIVING for the U.S. is just over and I enjoyed time with my 19 and 2/3 grandchildren (really!) The IPCC 
members were definitely included in the things I am most thankful for and I realized that each IPCC member is a 
little like one of my treasured grandchildren. You are each unique and special. There can never be too many of you. 
Sometimes you even quarrel! But your collaborative spirit is the heart of IPCC and the foundation of our every suc-
cess. I see progress every day. I appreciate your kindness in keeping PC in your mind and heart!  Mary 
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A WORLD OF THANKS 
Sancy Leachman, IPCC Chair 
I am constantly impressed by the 
generosity of the IPCC membership. 
Thanks to all of you, we are making 
steady progress toward our goal – a 
treatment (and then a cure) for PC! 
In particular, I want our group to be 
aware of how much involvement and 
activity there is at so many levels of 
the membership. Thank you for join-
ing us, teaching us, and sharing your 
expertise. Here are a just a few of the 
many who help us move forward on 
a regular basis —  

CLINICAL RESEARCH 
PROGRESS REPORT: 
Overcoming obstacles one-by-one 
Sancy Leachman 
We are continuing to enroll and mu-
tation-test PC patients in preparation 
for future clinical trials (see IPCRR 
statistics, page 4). We have also 
completed the first mouse toxicity 
tests of an siRNA directed against 
the K6aN171K mRNA representing 
a leap over a major hurdle on the 
course towards obtaining IND ap-
proval for our first targeted agent. In 
parallel with these activities, Dr. 
Lana Pho (Leachman lab) has begun 
optimizing a panel of keratin RT-
PCR assays to establish efficacy of 
our siRNA agents in human skin. 
Progress has been excellent. Spe-
cific amplification of K6a, K6b, 
K6c, Khf and K5 has been accom-
plished with plasmid DNA, cultured 
cell mRNA and patient foot shav-
ings. A quantitative allele-specific 
assay for K6a wildtype and N171k 
mutant RNA is showing great prom-
ise even in patient foot shaving sam-
ples. These assays will be utilized in 
our Phase I clinical trial to deter-
mine how keratin expression 
changes during treatment. We now 
have a sufficient patient population, 
a drug that appears on first tests to 
be safe and an almost complete as-

say for establishing efficacy of this 
drug. We are ready to take on the 
next obstacles one at a time! 
 
UPCOMING MEETINGS 
AAD Feb 2-6, 2007 
Washington, DC. On Monday, 
February 5, a forum titled Develop-
ment of Molecularly-Targeted 
Therapies for Skin Diseases will be 
held from 9-11am. “This forum will 
continue the discussion started at the 
Obstacles to Translation Confer-
ence ...and will address the prob-
lems of translating scientific ad-
vances into molecularly-targeted 
therapies.” PC Project will partici-
pate as a speaker.  
 
SID May 9-12, 2007 
Los Angeles, CA. The IPCC An-
nual Symposium will be held on 
Wednesday, May 9 as an ancillary 
meeting with the SID. More infor-
mation on the objectives for the 
2007 meeting on pachyonychia con-
genita will be available in January/
February. The deadline for SID ab-
stracts is January 18, 2007. Elec-
tronic submission is available at 
http://sid.abstractcentrol.com. We 
would love to see a number of PC 
papers presented! 
 
IPCC Focus Group 
June 15-16, 2007 
Park City, UT. The IPCC and PC 
Project MSAB  has identified a need 
to have a three-year follow up sym-

2386 East Heritage Way, Ste B, Salt Lake City, UT 84109 · www.PC-Project.org · Phone 877-628-7300 · Email: info@PC-Project.org 

Carol Adib, Eulalia Baselga, 
Bernard Cohen, Alan Irvine 
(and a number of other physicians) 
for referring patients and contrib-
uting to publications.) 
Jiang Chen (Dennis Roop lab) 
and Declan Luny (Birgit Lane lab 
in Singapore) for special assis-
tance in section staining needed 
for some of our studies. 
Pierre Coulombe for sharing an 
excellent article "Jumpstarting 
Research into Neglected Disease", 
by Mitchell Leslie. Cell, Vol 127, 
443-445, 03 November 2006. 
Scott Florell for assistance in ex-
amination of PC hair and tissue 
samples. 
Jemima Mellerio for an excellent 
BBC television interview with a 
PC patient. 
Collin Munro for arranging for a 
patient to attend the PC Patient 
Support Meeting. 

Xue-Jun Zhang, President, Chi-
nese Acadmey of Dermatology for 
his invitation to host IPCC Sym-
posium in China in May 2008. 
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posium to assess progress and set 
the next objectives for the IPCC and 
PC Project. If you would like to 
participate in this focused PC plan-
ning meeting, please contact 
Mary.Schwartz@pachyonychia.org 
or phone at 877-628-7300. All are 
welcome to participate but reserva-
tions for this IPCC meeting must be 
made in advance with PC Project. 
NOTE: The IPCC meeting will fol-
low the PC Patient Support Meeting 
which will be June 12-14 in Park 
City, Utah. 
 
SiRNA Toxicity Study 
The 28-day mouse tox study has 
been completed using various doses 
of intra-dermally injected N171K 
mutation-specific siRNA.  Fortu-
nately, no adverse effects were ob-
served at any dose. A team includ-
ing Sancy Leachman as Investiga-
tor/Sponsor, TransDerm and a pro-
fessional consultant, Steve Hutcher-
son, is currently working to put to-
gether a package for FDA's review 
in preparation for an Investigational 
New Drug (IND) application. 
NOTE: Any one who has expertise 
in IND applications is urged to as-
sist us in this effort. Contact us 
ASAP if you can help in any way. 
 
PC Fellow To Join Chris 
Contag Lab at Stanford 
We are pleased to announce that in 
January 2007 Emilio Gonzalez will 
be joining Chris Contag's laboratory 
at Stanford as a PC Project post-
doctoral fellow.  Emilio recently 
completed his PhD on siRNA-
mediated gene repression in epithe-
lial cells at Universidad Com-
plutense, Madrid, in the Department 
of Genetics.  At Stanford and Trans-
Derm, Emilio will focus on facilitat-
ing siRNA delivery to mouse and 
human skin. Chris Contag has pro-
vided excellent collaboration with 
PC Project and we look forward to 

additional achievements with this 
new fellowship position. 
 
TransDerm, Inc. (a  biotech 
firm focused on PC research)  
In October, Roger Kaspar had the 
privilege of visiting Fernando 
Larcher and Marcela Del Rio at 
CIEMAT in Madrid and seeing the 
mice with skin grafts derived from 
PC patients.  Following injury by 
tape stripping, blister-like formation 
was observed in the mice containing 
the human PC skin.  Further experi-
ments are planned to test the useful-
ness of these mice as a PC model. 
 Robyn Hickerson has recently 
completed a manuscript describing 
the identification of the N171K-
specific siRNAs and their effective-
ness in tissue culture cells and mice.  
The manuscript will be submitted 
for publication in early December. 
 
PC Drug Screening Project 
Frances Smith, Yiwei Zhao and 
Irwin McLean, Human Genetics 
Unit, University of Dundee 
We have generated a number of sta-
ble cell lines expressing a luciferase 
reporter gene under control of a 
6000 bp DNA fragment containing 
the K6a promoter.  This means that 
using an appropriate assay system, 
these cells will give out a signal in 
the form of light that is in proportion 
to the activity of the K6a gene.  
Thus, any small molecule drugs that 
influence the activity of the K6a pro-
moter, the part of the gene that de-
termines its expression level, can be 
readily identified.  Compounds that 
decrease the activity of the K6a pro-
moter have the potential for develop-
ment as a means of treating PC 
caused by K6a mutations. 
 Following a number of prelimi-
nary tests of the cell lines and opti-
mization of the assay system, we are 
currently in the process of screening 
an initial drug library.  We have al-

ready identified a number of com-
pounds that decrease the activity of 
the K6a promoter.  We have also 
identified a small number of mole-
cules that increase the promoter ac-
tivity, which might be adapted for 
treatment of other keratin disorders. 
 The initial library screen will be 
completed before the end of 2006.  
Then, the promising compounds will 
be quickly re-screened and those 
consistently decreasing K6a expres-
sion will be selected for further 
study.  These further screens will 
exclude potentially toxic compounds 
and those having an indirect effect 
on the assay.  The remaining chemi-
cals will be examined by our medici-
nal chemist collaborator at St An-
drews University to identify those 
with the most drug-like properties 
for further study. 
 
Mutation Analysis of  
IPCRR Samples  
Frances Smith 
Over the last two years we have re-
ceived blood samples from 60 fami-
lies registered with the PC Project.  
These have been screened for muta-
tions in the keratins associated with 
PC, K6a, K16, K6b or K17.  Muta-
tions have been identified in 42 
families.  The majority of the muta-
tions are missense or small deletion 
mutations within the hotspot regions 
of the keratins involved, K6a, K16, 
K6b or K17.  Twenty six different 
mutations have been found with a 
number of these mutations reccur-
ring in several families.  One family 
had no keratin mutation but had a 
mutation in connexin 30 which pre-
sented as a PC like phenotype. 
 Mutation analysis of the remain-
ing 18 families is ongoing.  A num-
ber of these have been completely 
screened for all exons and flanking 
sequences of the 4 PC-related kera-
tin genes and no mutation identified.  
These cases have also been screened 



3 

 

for connexin 30 mutations.  We are 
now looking at other candidate genes 
that could also give a PC phenotype. 
 In addition at least eight families 
with previously identified keratin mu-
tations are now registered with the 
PC Project.  We still get a number of 
PC patients referred directly by clini-
cians worldwide for screening, we 
inform these doctors and PC families 
about PC Project and encourage them 
to register. We will continue to ana-
lyse samples of new PCers as they 
register with the PC Project. 
 
NEWS AND NOTES 
GeneDx was purchased by Biorefer-
ence Laboratories (a major reference 
lab in NJ and a publicly traded com-
pany.) We are glad that Sherri Bale  
and John Compton will remain in-
volved at GeneDx and we appreciate 
the services provided by GeneDx, 
including the CLIA testing confirma-
tion required by our IRB. 
 
Robyn Hickerson, Sancy Leach-
man and Roger Kaspar repre-
sented the IPCC and Mary Schwartz 
represented PC Project at the October 
OTS Conference sponsored by the 
NYAS. A poster titled Development 
of Single Nucleotide-Specific Thera-
peutic siRNAs for Treatment of Ge-
netic Skin Disorders.was presented 
by Robyn Hickerson. (Robyn P. 
Hickerson, Robert E. Reeves, Frances 
J. D. Smith, W. H. Irwin McLean, 
Devin Leake, Christopher H. Contag, 
and Roger L. Kaspar.) 
 
An article SiRNA-Mediated Selec-
tive Inhibition of Mutant Keratin 
mRNAs Responsible for the Skin 
Disorder Pachyonychia Congenita 
(Robyn P. Hickerson, Frances J.D. 
Smith, W.H. Irwin McLean, Markus 
Landthaler, Rudolf E. Luebe and 
Roger L. Kaspar) was recently pub-
lished in Annuals of the NYAS. The 
paper was requested following a 

poster presentation at the 2005 OTS 
conference. The pdf file is available  
at http://www.pachyonychia.org/
Bibliography.php 
 
W.H. Irwin Mclean, was  awarded 
Research Project of the Year at 
The Times Higher Awards in Lon-
don. The judges said that Professor 
Mclean’s discovery of the principal 
gene behind eczema, and the often 
related condition asthma, made his 
project "the clear winner for them 
all."  
 This gene normally makes large 
amounts of filaggrin protein in the 
outermost layers of the epidermis. 
This protein is essential for maintain-
ing skin barrier function that prevents 
the skin drying out and also prevents 
the entry of foreign substances into 
the body. The gene is also linked to a 
form of asthma that accompanies ec-
zema in patients, as well as a number 
of other allergic symptoms, including 
eczema-associated hay fever (from 
University of Dundee Press Release of  
16 November 2006). 
 
In September, PC Project sponsored 
Elizabeth Rugg as a visiting profes-

sor in the University of Utah Dept of 
Dermatology where she presented her 
work on chemical chaperones for the 
treatment of keratin disorders.  
 
Maurice van Steensel was 
awarded the Berliner Stiftung für 
Dermatologie research award this 
year. Maurice reports that he has now 
started trials with second-generation 
RAMBA's, initally for ichthyosis. He 
expects the drug to be released for 
orphan diseases (such as PC) follow-
ing successful completion of the trial 
next year. 
 
SHARED RESOURCES 
Jiang Chen (Roop lab) has BAC 
vectors harboring both mouse and 
human K6a that may be of interest 
to others. The larger ones contain 
150 kb human K6irs-K5-K6a-
K6b-K6e-K6hf or 100 kb mouse 
(K6g)-K5-K6a-K6b. The other set 
contains smaller fragments of the 
36 kb human K6a (20 kb 5' UTR 
and 7 kb 3' UTR) and the 25 kb 
mouse K6a locus (about 10 kb 5' 
and 3' UTRs). 

  IPCRR STATISTICS - Oct 2006               
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International Pachyonychia Congenita Consortium Members - Dec 2006 

  Carol Oh Adib MD, St. Lucia, Australia 
*Sherri J. Bale PhD, Gaithersburg, MD, USA 
  Eulalia Baselga MD, Barcelona, Spain 
*R. Ralph Bradley MD, Salt Lake City, UT, USA 
  Fleming Brandrup 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 
  Loretta Davis MD, Augusta, GA, USA 
  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 
  Scott Florell MD, Salt Lake City, UT, USA 
  Jennifer Hand MD, Rochester, MN, USA 
*C. David Hansen MD, Salt Lake City, UT, USA 
  Robyn Hickerson PhD, Santa Cruz, CA, USA 
  Alain Hovnanian MD, PhD Toulouse, France 
*Olga Igoucheva PhD, Philadelphia, PA, USA 
  Alan Irvine MD, MRCP, Dublin, Ireland 
  Brian Johnston PhD, Santa Cruz, CA, USA 
  Aleksej Kansky MD, Ljubljana, Slovenia 
*Roger L. Kaspar PhD, Santa Cruz, CA, USA 
  Paul A. Khavari PhD, Stanford, CA, USA 
*Gerald G. Krueger MD, Salt Lake City, UT, USA 
*Markus Landthaler PhD, New York, NY, USA 
  E. Birgitte Lane PhD, FRSE, Singapore, Singapore 
*#Sancy Leachman MD, PhD, Salt Lake City, UT, USA 
  Irene Leigh MD DSc FRCP, London, UK 
  Rudolph Leube MD, PhD, Mainz, Germany 
*Alfred S. Lewin PhD, Gainesville, FL, USA 
  Haihui Liao MD, Dundee, UK 
  Colette D. Lieber MD, Mayway, NJ, USA 
   Susan Bayliss Mallory MD, St Louis, MO, USA 

 *W. H. Irwin McLean DSc, FRSE, Dundee, UK 
  Ross McLeod MD, Calgary, Canada 
  Jemima E. Mellerio MD, London, UK 
  Bozena Michniak-Kohn PhD, Piscataway, NJ, USA 
  Lloyd Mitchell MD, Bethesda, MD, USA 
 *Leonard M. Milstone MD, New Haven, CT, USA 
  Celia Moss MD, Birmingham, UK 
  Colin S. Munro MD PhD, Glasgow, UK 
  Brian Nickoloff MD PhD, Chicago, IL 
  Edel A. O'Toole MD, London, UK 
  Amy Paller MD, Chiago, IL, USA 
  Phoebe Rich MD, Portland, OR, USA 
  Todd Ridky PhD, Stanford, CA, USA 
 *Dennis R. Roop PhD, Houston, TX, USA 
  Elizabeth Rugg PhD, Irvine, CA, USA 
  Matthias Schmuth MD, Austria 
  Michael Seidman PhD, Bethesda, MD, USA 
  Robert A. Silverman MD, Fairfax, VA 
 *Frances J.D. Smith PhD, Dundee, UK 
  Mary K. Spraker MD, Atlanta, GA 
  Eli Sprecher MD, Haifa, Israel 
  Carl Swartling MD, Uppsala, Sweden 
 *Bhaskar Thyagarajan PhD, Stanford, CA, USA 
  Jouni Uitto MD, PhD, Philadelphia, PA, USA 
 *Maurice van Steensel MD, PhD, Maastricht, Neths 
 *Kyonggeun Yoon PhD, Philadelphia, PA, USA 
  Xue-Jun Zhang MD, Hefei, China 
  Yiwei Zhao PhD, Dundee, UK 
  Pingyu Zhou, Shanghai, China 
 
* = Founding Member IPCC 
Bold = Medical & Scientific Advisory Board member  
# = Chair, IPCC 
 
If you would like to participate with the IPCC, please contact: 
International Pachyonychia Congenita Consortium  
2386 East Heritage Way, Suite B 
Salt Lake City, UT 84109 
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	    Brian Nickoloff - showed that TNF inhibitors (e.g. Humira) decreased K16/K17 in psoriasis. This effect may be a direct action on keratinocytes and may represent a way to reduce K16 expression in PC. Brian noted “for every complex problem, there is a simple solution. And, it is always wrong.” (1949, H.L. Menken).
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