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SIRNA Clinical Trials Update

Sancy Leachman, MD, PhD

As discussad at the recent IPCC meeting
in Los Angeles, we are moving forward
to perform aPhase Ib study in PC pa-
tients that carry an N171K K6a muta-
tion. Thisdrug, called TD101
(TransDerm, Inc.), isone of the in-
vitro-tested SiIRNAs that demonstrates
high specificity for the mutant K6a
N171K allele (as shown previously by
Roger Kaspar and Robyn Hickerson).
During apre-IND meeting on May 1,
2007, our strategy for advancing this
drug into aPhasel clinicd trial wasre-
viewed with the FDA. Based upon these
discussions we have moved forward to
produce GMP quality drug from Agilent
Technologies of Boulder, Colorado.
Simultaneously, Sancy Leachman ap-
plied for IRB approval for the Phase |
trial. On Augug 2, the University of
Utah approved treatment of the first pa-
tient with TD101, contingent upon IND
approval. Preparation of case reporting
forms will start in September in consul-
tation with Judy Meyer. Our goal isto
submit the IND no later than mid-
November.

In this application, we will request per-
mission to treat the first patient prior to
initiation of non-rodent model toxicity
testing. We will also request approval of
the IND, based on quality of the bulk
drug substance, contingent upon the
demonstration that the final “drug prod-
uct” TD101 is of comparable quality.

If thisisapproved, the 14-week trial
should be able to begin in early January.

The clinical trial will be a dose-
escalation study in which doseisin-
creased by both volume and concentra-
tion. The drug and vehicle will be given
by intra-lesional injection into compara
ble, symmetric plantar calluses twice
weekly on Mon. and Thurs. Dose escala
tions, first by volume and then by con-
centration, will occur every other dose
(weekly). The starting dose will be 0.1

cc of a1.0 mg/ml solution of TD101.,
and initial escalation will be accom-
plished by increasing the volume of the
1.0 mg/ml solution to 0.25, 0.5, 1.0, 1.5,
and 2.0 cc per week over the fdlowing
four weeks. If erythema, bruising, or
other mild adverse reaction (considered
a Grade 1 reaction) occurs, the Ste of
local injection will berotated, and the
escalation will be continued. If erosion,
blistering, ulceration or other more seri-
ous adverse event (considered a Grade 2
or 3 reaction) is experienced, the drug
will be discontinued and one voume
below the dose at which the adverse
event was experienced will be consid-
ered the maximally tolerated volume. If
the reaction was a grade 3 reaction, this
will establish the maximally tolerated
dose. In the absence of a grade 3 reac-
tion and after resolution of any side ef-
fects that may have occurred, a concen-
tration escalation will be continued at
the rate of 0.5 mg/ml each week, result-
ing in concentrations of 1.5, 2.0, 2.5,
3.0, 3.5, 4.0, 4.5, and 5.0 mg/ml concen-
trations over the next 8 weeks. Using the
same clinical criteria described for the
volume escalation, the maximally toler-
ated concentration will be established. If
a Grade 2 adverse event is experienced,
after resolution of the side effect, the 14
week course will be completed using the
maximally tolerated dose (one level by
both volume and concentration be ow
that at which the side effect was experi-
enced). If agrade 3 reaction is experi-
enced at any time the trial will be
stopped at that point. Thus, if the patient
tolerates the complete escalation, it will
be completed in 14 weeks and the maxi-
mal tolerated dose will be 2.0cc of a5.0
mg/ml solution or total dose of 10 mg,
but lower doses and concentrations may
reach the dose-volume MTD and the
duration of the trial may be extended by
the length of timerequired for resolution
of grade 2 reactions.

During the dose escalation, measures of
potential efficacy will also be made. In
additionto aclinical examination at the

time of each injection, photographs will
be taken to document any dinical ef-
fects. A pain diary and quality of life
questionnaire will aso be completed
before, during, and after the tria has
been completed to permit a subjective
evaluation. Cdlus shavings will also be
obtained and examined for keratin ex-
pression using quantitative RT-PCR.
Using this combined approach of subjec-
tive (patient and physician) and molecu-
lar measures, we hope to correlate any
signs of efficacy with the dose escala
tion study. Wewill base pursuit of fur-
ther investigation of TD101 on the re-
sults of thisfirst trid.

In addition to the N171K mutation carri-
ersinthe U.S. thereisalsoafamilyin
Ireland with this mutation. We have
recently partnered with Alan Irvine
(Dermatologist) and Brendan Buckley
(Clinical Pharmacologist), in Ireland,
who will beworking to approve and
perform the Phase | dose-escalation trial
in their PC patientsas wel. We are ex-
cited about this new collaboration be-
cause it offers usthe opportunity to
evaluate the toxicity and effect in alar-
ger group of patients In parallel with
these clinical trial efforts, Roger
Kasper’s group continues to work on the
delivery issue. Depending on the toxic-
ity and side-effects observed, aswell as
the evaluations of efficacy, future plans
for TD101 development may shift to a
topical or micro-needle delivery method
prior to completion of non-rodent pre-
clinical toxicity studies. Welook for-
ward too keeping you posted on the pro-
gress.

Happenings at TransDerm
Research at TransDerm, led by Dr.
Tycho Speaker, has resulted a new way
of preparing strong hollow dissolvable
arrays of microneedles asa deviceto
facilitate skin ddivery. This technology,
termed STMNA (pronounced stamina
for Soluble Tip MicroNeedle Array), has
been shown in initid tests to efficiently
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deliver (and express) fLuc expression
plasmid to mouse ear, back and foot-
pads. These experiments were per-
formed in collaboration with colleagues
at Stanford University including Drs.
Emilio Gonzalez and Christopher Con-

tag.

TransDerm was pleased to host Dr.
Marta Garciafrom CIEMAT in Madrid,
Spain, during the month of July. Dr.
Garcia has been able, with assistance
from her coleagues Marceladd Rio and
Fernando Larcher, to prepare a PC ani-
mal modd in which human skin equiva-
lents are prepared from patient biopsies,
which are grafted onto the backs of im-
munocompromised mice. Asreported &
the recent IPCC annual meeting, these
full-thickness human skin graphsretain
many of the disease characteristics of
PC skin. Theresultsof thisresearch are
being prepared for publication.

Status of PC Research at the
University of Dundee

W.H. Irwin McLean

A number of chemical compounds that
affect keratin 6 expression have been
identified from small molecule library
screening. These are being invegtigated
for their effects on various keratins
within cultured cells. One class of com-
pound that has already been deve oped
for clinical usein an indication unre-
lated to PC has been investigated in
more detail and from this, one drug d-
ready on the market appearsto decrease
activity of the K6A promoter. Further
work on protein expression in cellsis
on-going.

Onetype of assay has been developed
for rapidly screening large DNA callec-
tions for the copy number variation re-
ported to cause deletion of K6A, B and
C genesin 3% of the population. How-
ever, it isfelt that this assay may not be
asfast, reliable or economical for the
intended screening project. Thus, a dif-
ferent type of assay based on real-time
PCR isin devdopment. Onceareliable
assay for high-throughput use has been
established, a population of 10,000 or
more individuals linked to detailed

medical history will be screened with
the aim of finding an individual homo-
zygous for loss of K6A and/or nearby
keratin genes. If such an individual
lacks a PC or other skin disease pheno-
type, thiswill validate agene-specific
SiIRNA approach to treatment of PC.

New PC Mutations | dentified

Frances J.D. Smith

Genetic testing of new PCers registered
with the IPCRR project and those that
contact the Dundee lab directly contin-
ues.

Until recently all reported PC mutations
have been missense or insertion/ddetion
mutations but we have recently identi-
fied several splicesite mutdions. A
manuscri pt reporting a number of muta-
tions has recently been accepted for
publication by the Journal of Derma-
tological Science. In this paper we have
renumbered the recurrent mutation, K6a
N171del as K6aN172del to bring our
numbering in line with the maost recent
version of the mutation nomenclature
(in astretch of repetitive sequenceit is
themost 3' amino acid deleted that is
numbered).

dentification of sSIRNA for

K6a, K16 and K17

Frances Smith reports that sSIRNAs de-
signed against the 3 UTR of K6b, K16
and K17 have been tested in a cell cul-
ture system and shown to be effective
against the target genes. Cell culture
studies are ongoing to look at the effect
on other keratins when the level of each
of these target genesisindividualy re-
duced in primary keratinocyte cultures.

Progresson real time PCR as-
say for mutant & wildtype K6a

Robyn Hickerson

Drs. Lana Pho and Sancy Leachman
have devdoped an allele-specific RT-
gPCR assay that is capable of distin-
guishing the Sngle nucleatide difference
between wildtype K6a and the K6a
N171K mutant at the mRNA level. This
assay was developed as a clinical end-
point to establish efficacy of K6a

N171K mutant-specific SRNA (TD101)
treatment in human skin by assessing
wildtype and N171K mutant allele ex-
pression in the shavings from PC pa-
tients before and after treatment with
TD101. In addition to the work done at
the University of Utah, Dr. Robyn Hick-
erson at TransDerm has nearly com-
pleted the assay validation according to
the ARUP guidelines for clinical assay
development (ARUP is aCLIA-certified
national clinical reference laboratory)
and verified the spedificity of the assay.
The assay has been shown to be specific
to K6a, as other keratins such asK6b
and K5 are not detected. RNA has been
isolated from non-PC patient shavings,
the shavings of three different PC pa-
tients with the N171K mutation and
from six different PC patients with a
mutation other than K6aN171K. The
RT-gPCR resultswere consistent with
the known genotype.

Dr. Emilio Gonzalez has successfully
used the validated allele-specific assay
to show N171K mutant specific inhibi-
tion by TD101 in immortalized primary
keratinocytes harboring the N171K mu-
tation from a PC patient (cellswere im-
mortalized in the laboratory of Dr. Leo-
nard Milstone and theinitial keratino-
cyte culture was obtained from a biopsy
taken by Dr. Sancy Leachman). This
assay will be utilized inthe Phase |
clinical trial to monitor the K6a wild-
type and N171K mutant mRNA levels
upon treatment with TD101.

Off-label study of rapamycin in
PC patients

Roger Kaspar

As reported in the previous newsletter
and at the|PCC annual meetingin Los
Angeles, rapamycin selectively inhibits
K6a expresson in human keratinocytes.
These in vitro data supported off-label
treatment of a small number (n=3) of
pachyonychia congenita patients, per-
formed under the direction of Dr. Sancy
Leachman at the University of Utah
(Salt Lake City). One PC patient with a
K6a(N171K) mutation and two patients
with the K16(N125D) mutation were
invited to participate in athreeto five



month off-label use of oral rapamycin
(Rapamune®, Wyeth Pharmaceuticals,
Inc.) Rapamycin was given in the stan-
dard fashion faollowing typical recom-
mendations for use as an adjunct therapy
in renal transplantation. The starting
dose was initialy low and trough levels
were obtained at deady date after 2
weeks. The dosage was increased every
two weeks until trough levels reached a
therapeutic range of 9-12 ng/mL (known
for immunosuppression). Patients were
re-evaluated for efects and side effects
every two weeks. Appropriate laborato-
ries were performed to ensure sfety.

Patients also completed a daily pain
diary (rating their level of painon a
scale of 1-10 several times per day) and
abi-weekly well-validated life quality
evaluation (DLQI) at the time of their
clinic visits. Patient reported pain
(morning assessment) and DL QI quality
of life scores were evaluated over time
and with respect to dose of drug re-
ceived and trough level over that time
period. None of the patients experienced
any laboratory abnormalities or serious
side effects. However, all patients ex-
perienced one of the previously reported
gastrointestinal side effects that ulti-
mately resulted in discontinuation of use
of the drug. Significantly, in spite of
these side effects arising from systemic
adminigration of rapamycin, all three
patients reported an increased quality of
life that paralleled the rapamycin trough
level. Asmight be expected, the subjec-
tive pain scale was more variable than
the DLQI scores, but as a general trend,
the lower pain scores corresponded to
higher trough leves. The simple pain
scale used in this study was not as good
asthe DLQI in adequately capturing the
overall subjective experience of painin
these patients. Patients reported that
they felt their pain was improved, but
the pain scores did not reflect their gen-
eral impresson. These patients reported
that thiswas due in part to the increased
level of activity that spontaneously oc-
curs when pan decreases. An improved
pain scaleis currently under devel op-
ment, which incorporates activity leve
into the subjective reporting system.

In addition to subjective improvement

of plantar pan and improved quality of
life, patients also demonstrated impor-
tant clinical changesin the plantar cal-
luses. Before-and-after photographs
demonstrate decreased keratoderma
following treatment, particularly in the
K6a PC patient. Of note, this patient
has long noted that the level to which
sheis ableto remove callusis deter-
mined by the levd at which the blade
reaches capillaries and associated pain
fibers. Atthe 12 week time paint, the
depth at which these neurovascular
structures were found appeared to be
regressed relative to baseline.

Overall, subjective and objective clini-
cal data suggest that oral rapamycin was
able to reduce the pain and keratoderma
in these PC patients. The lack of long-
term tolerance of the oral form of the
drug raises the question of whether a
topical form, similar to that recently
reported for psoriasis, might beaviable
alternative formulation of the drug. Itis
unclear what the exact mechanism or
mechanisms of action of rapamyadn are
in alleviating the pain associated with
PC, but the expression data suggests that
direct regulation of keratin translation
may beinvolved. We cannot exclude
the possibility that the immunosuppres-
sive function of rapamycin may also be
playing arole in the response, presuma-
bly through indirect immunologic ef-
fects on keratin expression. The results
of this study are being prepared for sub-
mission for publication.

Future invegigation of topical formula-
tions of rapamycin may permit treat-
ment of PC patients without the associ-
ated side effects observed with the oral
form. TransDerm and the Paul Wender
laboratory (Stanford University) are
currently collaborating to prepare and
test rapamycin prodrugs that have skin-
penetrating activities The wealth of
experience achieved by Dr. Paul
Wender and colleagues a Stanford Uni-
versity (and Cdlgate) in successfully
converting cyclosporine, an agent that
does not penetrate skin, into cyc-
losporine transporter conjugates that
readily penetrate multiplelayers of hu-
man skin using oligoarginine or lipid
transporters with linkers that release free

drug is being incorporated into the rapa-
mycin-conjugate design. The goal of
this collaboration is to devd op rapamy-
cin analogs that can be applied locally at
high concentrations to problematic areas
of PC patients (such asthe soles of the
feet), bypassing the undesirable side
effects associated with oral rapamycin
administration.

World Dermatology Congress

(October) in Buenos Aires
Robyn Hickerson and Roger Kaspar will
be giving oral presentations at the up-
coming World Dermatology Congress
(Octaber) in Buenos Aires and May
Schwartz will represent PC Project.
Please let us know if you will be attend-
ing as we are planning a dinner meeting
for IPCC participants. We hopeto see
many of you there.

1st World Congresson
Genodermatology (November)

in Maastricht

IPCC member Maurice van Steensel is
on the organizing committee for this
event. We note that several IPCC mem-
berswill be giving presentations at this
meeting. Please let usknow if you will
be attending as we are planning a dinner
meeting for IPCC participants. We
hope to see many of you there.
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